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1. Mepe4yeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyn OCBOEHUS o6pa3oBaTenibHOM NporpaMmbI

Lenbio ocBOeHUS] AUCUMIUIMHBI SIBJISIETCS MOJTOTOBKAa OOy4aroUIMXcs K IPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOUN JeATeNHbHOCTH O HarpaBiieHuto moaAroToBku 15.03.02 «TexHoioruueckue MamuHbl U
00opymoBaHUE» MOCPEICTBOM OOECIICUEHUsI ITAroB (OPMUPOBAHUS KOMIETCHIIHMMA, MPETYCMOTPCHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HU)KE 3HAHUH, YMEHUW U HABBIKOB.

3agayamMu IMCUMIUIMHBI SIBIISIETCS M3YYE€HUE MOHATUHHOIO ammnapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKUX ITOJIOKEHUH U METOZOB, IPUBUTHE HABBIKOB IPUMEHEHUS TEOPETUYECKUX 3HAHUU JIA
peuIeHus NPaKTUYECKUX 3a1a4.

JucnunnuHa HampaBieHa Ha (GOPMUPOBAHUE CIAEAYIOIUX OOIIEKYIbTYPHBIX U MpodeccuoHamnb-
HBIX KOMITCTECHITHM:

. [1K-15, xapakrepu3yeMoil «yMeHHEM BBIOMpATh OCHOBHBIC M BCIIOMOTATENIbHBIE MaTepHa-
JBI, CIOCOOBI peanu3alii TEXHOJOTUYECKUX IMPOIIECCOB, MPUMEHATHh MPOTPECCHUBHBIE METObI
AKCIUTyaTaIlii TEXHOJIOTUYECKOTO 000PYI0BaHUS IPU U3TOTOBJICHUH TEXHOJIOTHYECKUX MAIIIMH

. [1IK-16, xapakTtepuzyemMoii «yMEHHEM MPUMEHSATh METOJbI CTAHJAPTHBIX HCIBITAHUNA T10
OTIpeICIICHUI0 (PU3MKO-MEXaHNYECKUX CBOWMCTB M TEXHOJIOTHUECKUX TOKa3aTelIel MCTIOIb3YeMbIX
MaTepUaJIOB U TOTOBBIX U3JCIIHII».

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT JOJIPKCH:

3HaTh:
® OCHOBHBIE M BCIIOMOTATENIbHBIE MaTepHajbl, HX CBOMCTBA M 00JAaCTh MPUMEHEHUsS MPH U3TO-
TOBJICHUH TEXHOJIOTHYeCKOro obopynoBanus Heprerazonepepadorku (ITK-15);
® METOJHMKH IMPOBEICHHS CTAHAAPTHBIX WCIBITAHUHA IO OMPENeNCHHI0 (PU3UKO-MEXaHHMYECKUX
CBOMCTB M TEXHOJOTMYECKUX TIOKa3aTesnel Mmarepuano u uznenuii (IK-16);
Ymersn:
® TMPUMEHSTH MPOTPECCHBHBIE METOABI KCIUTyaTallid TEXHOJOTUYECKOro O00OpYHOBaHHUS NpPU
U3roTOBJIeHNH u3aeui MammHocTpoenus ([1K-15);
® [I0JIb30BAThCS COBPEMEHHBIMHU MPHOOPaMU M O0OPYJIOBAHHEM JJIsl MPOBEICHHS HCIBITAHUI
MmatepuaiioB u usaenuii (ITK-16);
Baaners:

® HAaBBIKOM HCITOJIb30BAHHS TEXHOJOTHYECKOTO OOOpYIOBAaHUS IPU WM3TOTOBJIICHUW W3CITAN
mammHoctpoenus (ITK-15);

® COBPEMEHHBIMU METOJIaMU CTaHIAPTHBIX HUCIBITAHUN MO OMPECIICHHUI0 CBOWCTB M MapameT-
pOB MaTepHasioB U ToTOBbIX u3zaenuii (IK-16).

2. MecTo gucuunnuHbl B CTPYKType ob6pa3oBaTenbHOM NporpamMmbli

HucnunmuHaa oTHOCHTCS K 0a30Boi yacTu o0s3aTenbHbIX quciuiuind b1.b.14 obpasoBarenbHoM
nporpamMMbl 0akajxaBpoB IO HalpaBlIEHUIO MOATOTOBKU OakanaBpuata 15.03.02 «TexHomoruueckue ma-
IIMHBI ¥ 000pyAoBaHuey, npoduist «OdopynoBanue HedTerazonepepabOTKI.

B cooTBeTcTBUM ¢ yueOHBIM IUIAHOM IO HampaBieHHIO «TeXHOJIOrH4ecKkre MaIllMHbl U 000pya0-
BaHWE» TUCIUIUIMHA «MarepuanoBeieHne» 0a3upyeTcs Ha CICAYIOIMNUX AUCIUTUTHHAX

b1.5.16 «Metposorusi, CTaHIapTU3AKS U cepTUHUKAIINSY,

b1.B.O/1.13 «TeopeTrnueckne 0CHOBBI (PU3MKO-XUMHUUECKOTO aHAIIN3a;
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3HaHUsI, YMEHUSI U HABBIKH, MOJYYCHHbIE CTYACHTAMU B MPOLIECCE U3YyUYEHUS AUCLUUILIIMHBI SBIS-
10Tcs 023011 I M3ydeHUs CIeIYIOMUX JUCIUTUINH!

b1.5.15 «TexHosorusi KOHCTPYKIIMOHHBIX MaTepUaJIOB;

b1.5.19 «OcHOBBI TEXHOJIOTUH MAITUHOCTPOCHUS,

b1.B.O/1.7 «Texnonoruveckoe o0opynoBanue HedrerazonepepadboTKmny;

b1.B.0O/1.10 «TexHOXUMHUYECKHI KOHTPOJIb MPOU3BOJICTBA HEPTErazonepepadoTKn;

b1.B.O/1.12 «PeMoHT, 3KCIUTyaTalyst 1 0OCITy>KUBaHHE MTPOU3BOICTBEHHOTO 000PYAOBAHHSI;

b1.B.JIB.4.1 «BeHTuisilMs 1 OYKMCTKA BO3IyXa Ha MPOMBIIIIEHHBIX NPEAIPUATUAXY;

b1.B.JIB.6.1 «I"a3ocHa0xeHUEY;

b1.B.JIB.6.2 «IIpoextupoBanue NpeanpusITUA OTPaCIIn.

3. O6bemM gucuMNNMHbI B 3a4€THbIX eAMHULaX C YKa3aHUeM Konum4yecTBa akafeMnyecKnx
WUIIN aCTPOHOMMYECKMX 4YacoB, BblAesNieHHbIX Ha KOHTaKTHyH paboTy obOyuvawwwmxcs c
npenogasaTtesieMm (Mo BuaaMm Y4YeOHbIX 3aHATUM) U Ha CaMOCTOATesNIbHYH paboTy

oby4arowmxcs

AynuTopHasi pabora

Huxo: b1

YacTtp nukia: 0a30BbIi CemecTtp
Ne mucuuniaMHb Mo yueOHOMY IUIAHY: b1.b.14

Yacos (Bcero) o yueOHOMy IJIaHY: 144 4 cemectp
TpynoemkocTs B 3aueTHbIX enunnnax (3ET) | 4 4 cemectp
Jlexuuu (3ET, vacoB) 0.5, 18 4 cemectp
Jlaboparopubie pa6oTsl (3ET, yacoB) 0.5, 18 4 cemectp
ITpaktnueckue 3ansatus (3ET, yacoB) 0.5, 18 4 cemectp
O0beM caMOCTOSATENBHON pabOThHI 1.5, 54 4 cemectp
no yyeOHomy miany (3ET, yacoB)

Ox3amen (3ET, gacoB) 1, 36 4 cemectp

CamocrositesibHasi padoTa CTYAEHTOB

Bun pabot

Tpynoémkocts, 3ET, yac

N3ydenune MarepuasioB JICKIHI

0.5, 18

[TonroroBka Kk 3amure J1adbopaTopHON pabOTHI

0.5, 18

HO}IFOTOBK& K IMPAKTHUYCCKUM 3aHATHUIAM

0.5, 18

Brinonnenue pacuetHo-rpaduueckoi paboTsl (pedepara)

BrinonHenue kypcoBoro mpoekra (paboTsl)

winuHbl (CPC)

CamocCTOSTeIbHOE HU3YUCHUC TOMOJTHUTCIbHBIX MAaTCPUAIIOB JUCITHU-

[TonroroBka K KOHTPOJIBHBIM paboOTaM

[ToaroroBka K TECTUPOBAHUIO

IlogroroBka K 3auery

Bcero:

[ToaroroBka Kk 3K3aMeHy
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4. CopepxaHue AUCLUNIIUHDbI, CTPYKTYPUPOBaHHOE NO TeMaM C YKa3aHMeM OTBeAeHHOro
Ha HUX KONMMYeCcTBa akafileMU4YeCKMX 4acoB UMM aCTPOHOMMYECKUX YacoB U BUOOB y4eb-
HbIX 3aHATUA

Bunbl yueOHbIX 3aHATUHN, BKIIOYAsi caMO-
Ne Bcero CTOATEIBHYIO Pa0OTy CTYJCHTOB, U TPYHO-
TeMbl IUCIIUIUINHBL 4acoB Ha | €MKOCTb (B 4acax)
n/m Temy
JIK np nab cam BT
HWHTEPAKT.
1 2 3 4 5 6 7 8
1 Tema 1. OcHOBBI MaTepHUATIOBEACHUSI. 8 2 2 4
2 Tema 2. OCHOBBI TEOpUH CILIABOB. 18 2 2 4 8 2
3 Tema 3. Marepualibl Y4epHOI METaJUTypTUH. 22 4 2 5 11 3
4 Tema 4. OCHOBBI TEpMUYECKOI 00pabOTKH. 20 2 4 4 10 2
5 Tema 5. JlerupoBaHHbIE CTaJIH. 18 2 2 5 9 2
6 Tema 6. 1|BeTHBIC METAILIEL. 8 2 2 4
7 Tema 7. MarauTHble MaTepralsl. 8 2 2 4
8 Tema 8. Hemeramuecknue Marepuaisbl. 8 2 2 4
scero 144 yaca no Buaam yuebHbIX 3aHATUI 18 18 18 54 9

Conep:xkaHue mo BujaaM y4eOHBIX 3aHATHH

Tema 1. OcHOBBI MaTEpPUATIOBEICHNUS.

Jleknus 1. OcHoBBI MaTepuanoBeneHus. TUIbl CBsizel B BemecTBe. Kimaccudukaius maTepuanos.
Kpucrannuueckoe crpoenue metamioB (Me). Tumbl kpuctamimueckux pemetok. [lomumopdusm
Me u ero 3nauenue. [ledexktsl B Me U ux BIUsSHUE Ha CBOWCTBa. ToYedHbIE, TMHEHHBIC, TTOBEPX-
HOCTHBIE, 00beMHbIE AePEeKThl. 3aKOHBI KpUCTAIIN3aluu. Mexanndeckue cBoiictBa Me: TBEpAOCTh
MIPOYHOCTb, TNIACTUYHOCTb, YIapHas BA3KOCTh; METO/Ibl onpeieeH s (2 yaca).

IIpakTuyeckoe 3ansitue 1. Jlepexts B Me u uxX BIMsHHUE HA CBOICTBA. MexaHHMYEeCKUE CBOMCTBA
Me, meToab! X omnpeneneHus (2 yaca).

CamocrosiTenbHas padora 1. IloaroroBka k nekimu Nel (2 gaca). [TonroToBka K mpakTHYECKO-
My 3aHsaTHio Nel (2 gaca).

Tema 2. OcHOBBI TEOPUU CILIABOB.

Jleknusi 2. OcHOBBI Teopun cI1aBoB. CIUIaBbl, CTPYKTYPHBIE COCTABIISIIOIIME CIUIaBOB. KpuBble
OXJIAKJEHUS, KPUTUUECKHE TOUKH, METOJ MIOCTPOEHUS TUarpaMM COCTOSIHMSL. JlMarpaMMbl COCTOSI-
Hus (JC) cmasos |, 11, 1l u IV tumna (2 gaca).

JlabopaTtopuas pa6ora 1. /luarpamma cocrosiaus. [Toctpoenue JIC crutaBoB Pb-Sn (4 yaca).
IpakTuyeckoe 3ausitue 2. fuarpammer coctostaus |, 11 111, IV tunos. CtpykTypHBIE COCTaBIISIIO-
IIue crjaBoB (2 yaca).

CamocrositesbHas padora 2. [lonroroBka k nexkuuu Ne2 (2 yaca). [lonroroBka K BBIITOJIHEHUIO
nabopatopHoii pabotsl Nel (4 gaca). [TonroToBka k mpakruyeckoMy 3ansaTuto Ne2 (2 gaca).
Texymmii KOHTPOJIb — YCTHBIN ONPOC MpU MPOBEIACHHUH JIOMTycKa K JabopaTtopHoii padore Nel.

Tema 3. Matepuainbl 4epHOU METAILTYPIHUH.

Jleknmusa 3. Marepuasbl yepHON MeTauLypruu. JlnarpaMma COCTOSIHMS JK€JI€30-yriepon (LeMeH-
TUT). CTPYKTYpBI U (ha3bl Kee30yriIepoAUCTHIX CIIaBOB. CTPYKTYPHBIE COCTABIISIIOIIME CTaJEH U
YYI'yHOB. YTJIEPOAUCTBIE CTalu. BiausHUE yriepona U mpuMeced Ha CTPYKTYPHBIE COCTaBIISAIOILNE
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CTaJIel ¥ Ha UX MeXaHW4yeckue cBoicTBa. IIpou3BoacTBO cranei, kinaccudukanus cranei. [Ipume-
HeHue (2 yJaca).

Jleknus 4. Marepuainsl yepHoil MeTauryprun. UyryHsl. BiausiHue Ha CBOMCTBA rpaUTOBBIX BKITIO-
yeHuil. Cepblil 4YyTr'yH, BHICOKOIIPOUHBIM YyT'yH, KOBKHI 4yr'yH (IOJIy4eHHE U MapKUpoBKa). Bius-
Hue GopMbl rpaUTOBBIX BKIIFOUECHUI HAa MEXaHHUUECKHE CBOMCTBa yyryHa (2 yaca).

JlabopaTopHasi pabora 2. MUKpPOCTPYKTYypa YIJIEpOAUCTBIX HE3aKaJIEHHBbIX CTaleld, MUKPOCTPYK-
Typa 4yryHOB (5 4acoB).

IIpakTuyeckoe 3ausrue 3. J[uarpamma cocrosiaus Fe-FesC. da3pl U CTPYKTYpHI Kele30yriepo-
JIHUCTHIX CIU1aBOB. CTPYKTYPHBIE COCTABISIONINE U BIMSHUE UX HA CBOMCTBA CTAlCH M 4yTryHOB (2
yaca).

CamocrosiTebHas padora 3. [ToaroroBka k siekiusim Ne3 u Ne4 (4 gaca). [ToaroroBka K BBITIOJ-
HEHHUIO M 3amuTe JadoparopHbix pabot Nel u Ne2 (5 wacon). [ToaroroBka k mpakTHYECKOMY 3aHsi-
tuto Ne3 (2 gaca).

Texkymuii KOHTPOJb — YCTHBIH ONPOC NPU MPOBEICHUH JONYyCKa K JiabopaTtopHoil pabore Ne2.
3amuTa nabopatopHbix padboT Nel u Ne2.

Tema 4. OCHOBBI TEpMHUYECKOM 00PaOOTKH.
Jlexuust 5. OcHOBBI TepMHuUecKOl 00paboTki. du3nyecKkrue OCHOBBI TEPMUYECKOH 00paboTKH cTa-
neil. IHTepBaibl 3aKaJIOUHBIX TEMIIEPATyp AJS J03BTEKTOMIHBIX U 3a3BTEKTOMIHBIX cTaneil. Pac-
TaJ| mepeoxJIaKaIeHHOTo aycTenuTa. Kpusbie pacnana. OCHOBBI TepMUYECKONH 00pabOTKH. 3akaiika
crajuei, crocoos! 3akanku. Hopmanuzanus, omxur. Otnyck craneil. XMMHUKO-TepMUUecKas oOpa-
0oTka ctanel (2 yaca).
JlaGopaTopnasi pa6ora 3. 3akanka U OTIYCK yIJIEPOIUCTHIX cTanel (4 uaca).
IIpakTnueckoe 3ansitue 4. Tepmuueckas oOpaboTka MeramnoB. Pacmaa mnepeoxiakJeHHOro
ayCTeHMTa, KpUBbIe pacnaja (2 Jaca).
IIpakTnueckoe 3ansaTue 5. Tepmuueckas o0paboTka MeTauioB. Buasl Tepmudeckoir 00pabOTKU:
3aKajika, OTIYCK, OT>KUT, HopMalu3alus (2 yaca).
CamocrosiTenbHas pa6ora 4. [ToaroroBka k sekiu Ne5 (2 waca). [ToAroToBka K BBITIOIHEHHIO
nabopatopHoit padoTsl Ne3 (4 yaca). [ToaroroBka k mpakTudeckuM 3aHaTHsaM Ned4 u Ne5 (4 gaca).
Texyummii KOHTPOJIb — YCTHBIN ONPOC IpU MPOBEACHUH JIOMyCKa K JabopaTtopHoii pabote Ne3.

Tema 5. JlernpoBaHHBIE CTaJN.
Jlexuust 6. JlerupoBannsie cranu. Llenu nerupoBanusi. Kinaccudukamus JerupoBaHHBIX CTalel.
Mapxku JleripoBaHHBIX CTaJeil, JerMPOBaHHbIE CTAJIN C 0OCOOBIMU CBOMCTBaMHU (2 yaca).
JlaGopaTtopuas padora 4. MUKpocTpyKTypa JierupoBanHbIX ctajieit (5 yacos).
IIpakTnueckoe 3ausTHe 6. JlernpoBanHble cTaNU, KJIaccupuKkanus, Mapku, IpuMeHeHue (2 yaca).
CamocrosiTenbHas padora 5. [ToaroroBka k jekuuu Neb6 (2 gaca). [ToaroroBka K BBIOTHEHUIO U
3amute 1abopatopHbix pabot Ne3 u Ned (5 yacos). [ToaroroBka K mpakTudeckoMy 3aHsITHIO Ne6 (2
yaca).
Tekymuii KOHTPOJIb — YCTHBIA OMPOC TPH MPOBEJAECHUHU JOIMYyCKa K JlabopatopHoit padore Ned.
3amura nabopatopHbIx padoT Ne3 u Ned.

Tema 6. I|BeTHBIC METAILIIEL.
Jlexnus 7. l{BeTHbie MeTasiel. Menb, cBolicTBa, mpuMmeHeHue. CriiaBbl Meu, OpoH3bI, JaTyHu. VX
MapkKu, 00J1acT MPUMEHEHHsI. ATTIOMUHUHN, CBOMCTBA, puMeHeHne. CIIaBbl ¢ MaJIO TUIOTHOCTBIO,
BBICOKOH yJIeJIbHOM MPOYHOCTHIO (2 yaca).
IpakTuyeckoe 3aHaTHEe 7. L[BeTHBIC METaIBI U CIIaBBI HA UX OCHOBE, MapKH, MpUMeHeHue (2
gaca).
CamocrosiTeibHast padoTa 6. [Toaroroska k sekiuu Ne7 (2 yaca). [ToaroroBka K mpakTHIECKOMY
3ansTuto N7 (2 gaca).
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Tema 7. MaruuTHble MaTepuasl.
Jleknusi 8. MarHuTHble CTaliM W CIUIaBbl. MAarHUTOMATKHE M MarHUTOTBEpJble MaTepuaybl. Mx
MapKH U 00JIacTH MpuMeHeHus (2 yaca).
IIpakTuyeckoe 3ansaTHEe 8. MarHuTHHIC MaTepUAJIbl. MAPKH, TpUMeHeHUe (2 yaca).
CamocrosiTesibHast padora 7. [Toaroroska k jekiuu Ne® (2 gaca). [ToaroroBka K mpakTHIECKOMY
3ansaTuio Ne§ (2 gaca).

Tema 8. HeMmetaiuinueckue MaTepuaibl.
Jleknusa 9. Hemeraminueckre KOHCTPYKIIMOHHbBIE MaTepUalibl. TerIon30IsIMOHHbBIE MaTePUaIIbL,
KOMITO3UIIMOHHBIE MaTepHalibl (2 yaca).
IIpakTHyeckoe 3anaTHe 9. Hemeraminueckne KOHCTPYKIIMOHHBIE MaTeprasl (2 Jaca).
CamocrosiTeibHas padora 8. [Toaroroka k jekiuu Ne9 (2 gaca). [ToArotoBka K MpakTHYECKOMY
3ansTuio Ne9 (2 gaca).

JIaGopatopHbie paboThl (B KonmdecTBe 9 4acoB) MPOBOAATCS B MHTEpAaKTUBHOU (opme: pabora B
MaJIbIX Ipymnmnax (UCIoJb3yeTcst OpUraJHbIi METO/ BBIOJIHEHNUS JJAOOPATOPHBIX PadoOT).

IIpoMe:xxyTo4yHast aTTecTAlUs 0 AUCHHMILIMHE: IK3aMeH

N3yuenne MUCHMUIUIMHBI 3aKAaHUYUBACTCS SK3aMEHOM. JK3aMEH MPOBOJUTCS B cOOTBeTCcTBUH C [lo-
JIO’)KEHUEM O 3a4eTHOM U dK3ameHarnoHHoi ceccusx B HUY MOMU u uncrpykruBabiM nucbMoM Ne U-23
ot 14.05.2012 1.

5. lNepeyeHb y4yeOHO-meTOAMYECKOro obecneyeHMs AN CaMOCTOATENIbHOM pPaboThbl
obyuvaroLwmxcs no AMcumnnmHe

Jlna obecriedeHnst caMOCTOATEIbHON PabOTHI pa3padOTaHBI:

- IEMOHCTPAMOHHbIE CIIAW bl JIEKIIUI N0 JUCIUILINHE,

- onucaHue 1abopaTopHbIX paboT «J[abopaTOpHBI MPAKTUKYM 10 KOHCTPYKIIMOHHBIM MaTepuaiam,

- y4eOHO-TIpaKTUYEeCKOE oco0ue JJi CaMOCTOSATENbHON MOATOTOBKU CTY1eHTOB «COOpHUK TECTOBBIX 3a-
naHui o MatepuanoBefeHuto 1 TKM»,

- METOJIMYECKHE YKa3aHUS 10 CAMOCTOSITEIFHON pab0Te MpU MOJATOTOBKE K MPAKTUYSCKUM 3aHATHSAM (CM.
[Mpunoxenue x PI1MI).

6. ®oHO OLEHOYHbLIX CpeaCTB ANA NpoBefeHUSs NMPOMEXYTOYHOM aTTecTauum obyualo-
LMXCA NO AUCUMNIINHEe

6.1. MepeyeHb KOMNETEHLMN C YKa3aHMEeM 3TanoB Ux (oopMUpPOBaHUS

[Tpu ocBoeHNH TUCHUIUIMHBI popMmupyroTcs crneayromue komnerenuuu: [TK-15, ITK-16.

VYka3zaHHbBIE KOMITETEHIIUU (POPMUPYIOTCSI B COOTBETCTBUH CO CIIEAYIOMUMHU dTAITaAMH:

1. ®opmupoBaHHEe TEOPETHUECKUX 3HAHUN, MPEAYCMOTPEHHBIX YKa3aHHBIMH KOMIIETEHITUSIMU
(JIeKITMOHHBIE 3aHATHUS, CAMOCTOATENbHAS padoTa).

2. IlpuoOperenne MPaKTUYECKUX YMEHHM, MPEIyCMOTPEHHBIX KOMIETCHIUAMU (71a00paTOpHBIC
paboThI).

3. 3akpemieHue TEOPETUUECKUX 3HAHUM, YMEHUH U MPAKTUYECKUX HABBIKOB, IIPENYCMOTPEHHBIX
KOMITETCHIIUSMH, B XOJI€ 3aIIUT Jab0paTOpHBIX padoT.
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6.2. OnucaHue nokasatenem U KpUMTepueB OLEHUBAHUA KOMMNETEHUMW Ha pasnuny-
HbIX 3Tanax ux ¢popMmpoBaHnUA, ONUCAHMA LLUKaN OLeHUBaHUA

CdopMUpOBaHHOCTh KAXKJI0W KOMIIETCHIIMU B pPaMKaX OCBOSHUS JAHHOW AWCIMILTUHBI OI[CHUBA-
eTcs 1o TpexOabHOM 11Kaje (IOPOroBbli, IPOJABUHYTHIN, YTAJOHHBIA YPOBEHB).

- HOpOFOBLIfI YPOBCHB ABJISACTCA 00s13aTeNIbHBIM JJISA BCEX 06yqa}0Luch;1 110 3aBCPIICHUN OCBOCHUA
JVCLUIUIAHBL,

- TIPOJIBUHYTHI YPOBEHb XapaKTEPH3YyeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTEPUCTHUK cop-
MHUPOBAHHOCTH KOMIIETEHIIUH 110 3aBEPLICHUN OCBOCHHUS AUCLUIUINHEL;

- JTAJIOHHBIA YPOBEHb XapPAKTEPHU3YETCs MAKCUMaJIbHO BO3MOKHOW BBIPA)KEHHOCTHIO KOMIIETEH-
LMY U SIBJIIETCS BaXXHBIM KaUECTBEHHBIM OPUEHTUPOM JIJIsl CAMOCOBEPLLIEHCTBOBAHMUS.

[Ipu mocrarouHoM KadecTBE OCBOCHHs Ooiee 85% NpuBEACHHBIX 3HAHWN, YMEHHH M HaBBIKOB
IIpenojaBaTeilb OLICHUBAECT OCBOCHUE JAHHOM KOMIIETEHLIMM B paMKaX HACTOALIECH IMCLUUIUIMHBI HA 3Ta-
JIOHHOM YpPOBHE, NpU ocBoeHUH Ooiiee 75% NpuBENCHHBIX 3HAHUM, YMEHUN U HABBIKOB — HA IPOABUHY-
TOM, IIpu ocBoeHnH Oosee 60% NpUBENEHHBIX 3HAHHMM, YMEHUI M HAaBBIKOB - Ha MOPOrOBOM ypoBHE. B
IMPOTHUBHOM CJIy4a€ KOMIICTCHI M B paMKax HaCTOHHIGfI JUCHUITIIMHBI CUUTACTCA HEOCBOCHHOM.

VYpoBeHb c(HOPMUPOBAHHOCTH KaXJI0M KOMIIETEHIIMM Ha pa3IM4HbIX 3Tanax ee (popMupoBaHUS B
IIPOLIECCE OCBOEHUS AAHHOM AMCLMILIMHBI OLICHMBAETCA B XOJ€ TEKYILEro KOHTPOJSA YCIIEBAEMOCTH H
MMpeaACTaBJICH PAa3JIMYHBIMA BUAaMU OLICHOYHBIX CPCACTB.

[ns oueHKM cPopMUPOBAHHOCTN B paMKax AaHHOW aucumniivHbl komneteHuun MK-15,
XapaKTepU3yeMol «yMEHHEM BbIOMpaTh OCHOBHBIE U BCIIOMOTAaTENIbHbIE MaTe€pHalIbl, CIOCOOBI peannsa-
IIUM TEXHOJIOTMYECKHUX MPOIIECCOB, MTPUMEHSATh IPOTPECCUBHBIE METO/IbI FKCILUTyaTallUl TEXHOJIOIMYECKO-
ro 00OpYAOBaHUS MPHU M3TOTOBICHUHM TEXHOJIOTUYECKUX MAIIMHY TPETNOoaBaTeIeM OIIEHUBACTCS COJEP-
’KaTelbHas CTOPOHA M KaueCTBO MaTe€pHajIoOB, MPUBEACHHBIX B OTYETAX CTYJEHTA IO JIAOOPATOPHBIM pa-
0oTaM. YUUTBIBAIOTCSA TAaK)KE OTBETHI CTYACHTA Ha BOIIPOCHI ITO COOTBETCTBYIOIIUM BHUIAM 3aHATHH npu
TEKYILEM KOHTpOJIE — 3allMTax Ja0opaTOPHBIX padoT.

[TpuHuMaeTcs BO BHUMaHHUE 3HAHME 00YJaIOIIMMUCS:

- OCHOBHBIX M BCIIOMOT'aTeIbHbIX MaTepUaJIOB, UX CBOMCTBA U 00JacTh MPUMEHEHMS ITPH U3TOTOB-
JIEHUH TEXHOJOTHYECKOro 000pyaoBaHus HedTerazonepepadoTKy,

HaJIn4ue yMEeHHUs !

- IPUMCHATDb NPOTPECCUBHBIC METO/bI SKCIITyaTallu TCXHOJIOTMYCCKOI'o O6OPYI[0BEIHI/I$I IIpH U3-
TOTOBJICHUU U3/IENTUI MAallIMHOCTPOCHUS,

NPUCYTCTBUE HABBIKA.

- UCTOJIB30BAHUS TEXHOJIOIMYECKOT0 00OPY0BaHUS MPU M3TOTOBJICHUHU M3JEIMNA MAIIMHOCTPOE-
HUAA.

Kpurepun oneHnBaHus ypoBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMU B MpOIlecce 3aIluThl Jlabopa-
TOPHBIX paboT B popme TecToBbIX 3ananuii: 41%-59% npaBUIbHBIX OTBETOB COOTBETCTBYET MOPOIOBOMY
YPOBHIO C(pOPMHUPOBAHHOCTH KOMIIETEHIIMM Ha JaHHOM 3Tane ee GpopmupoBanus; 60%-79% - nponBuny-
Tomy ypoBHIO; 80%-100% - sTamoHHOMY YPOBHIO.

[ns oueHKn cPopMMPOBAHHOCTU B paMKax AaHHOW gucumniivHbl komneteHuun MK-16,
XapaKTepH3yeM0171 «YMCHHEM NPUMCHATHL METOJAbI CTaHAAPTHBIX UCHOBITAHUU O OIIPCACIICHUIO (I)I/I3I/IKO-
MEXAaHUYECKNX CBOMCTB U TEXHOJIOTHUECKUX IOKas3aTenei HCIIOJIB3YEMbIX MAaTCPHAJIOB U I'OTOBLIX U3AC-
AN npenoz[aBaTeneM OLICHUBACTCIA COI[ep)KaTeJIBHaSI CTOpOHa U KAa4CCTBO MaTepI/IaHOB, HpI/IBeHGHHHX B
oTueTax CTYJIEHTa IO JJabOpaTOPHBIM paboTaM. YUHTHIBAIOTCS TAK)KE OTBETHI CTYJEHTA Ha BOIPOCHI IO
COOTBETCTBYIOLINM BUJIAM 3aHATUI MPH TEKYILEM KOHTPOJIE — 3alIUTax Ja0OpaTOPHBIX padoT.

[IpuarMaeTcs BO BHUMaHUE 3HAHHE 00yJarOIUMHUCS:

- MCTOAUKHN HpOBeIIeHI/ISI CTaHI[apTHI:IX I/ICHI:ITaHI/Iﬁ 10 onpe;[eneHmo (I)I/ISI/IKO-MexaHI/I‘-IeCKI/IX
CBOWCTB U TEXHOJIOTUYECKUX MOKA3aTeIel MaTepHaioB U U3IEIIN;
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HAJIMYMC YMEHUS:

- TIOJIb30BAThCSl COBPEMEHHBIMU MPUOOpaMU U 00OPYJOBaHUEM IS TIPOBEICHUS UCIIBITAHUHA Ma-
TEpUAIOB U U3JICINH;

MPUCYTCTBUC HABBIKA:

- HCIIOJIb30BAaTh COBPEMEHHBIC METO/IbI CTAHIAPTHBIX UCIIBITAHUH TI0 ONPE/ICIICHUIO CBOWCTB U T1a-
paMeTpoB MaTEepPHaIOB U TOTOBBIX M3/IEITHH.

Kpurepruu ornieHMBaHUS YPOBHSI COPMHPOBAHHOCTH KOMIIETEHIIMM B TIPOIECCEe 3aIIUTHI Jlabopa-
TOPHBIX paboT B hopme TecToBbIX 3ananuii: 41%-59% npaBUIBHBIX OTBETOB COOTBETCTBYET IIOPOTOBOMY
YPOBHIO CPOPMHUPOBAHHOCTH KOMIIETEHIIMU HA JaHHOM dTane ee hopmuposanus; 60%-79% - npoaBuny-
tomy ypoBHIO; 80%-100% - sTasioHHOMY ypOBHIO.

CdopMUpOBaHHOCTH YPOBHS KOMIIETCHIIMH HE HU)KE IMOPOTOBOTO SBJISETCS OCHOBAHHWEM JUISI J10-
mycKa 00y4aronierocsi K mpoMeXyTOYHOM aTTECTAllMH [0 TaHHOW TUCIUILINHE.

DopMOI MPOMEKYTOYHOM ATTECTALNU IO JaHHOW JUCHUILUIMHE SBJISETCS 3K3aMEH, OLICHUBAEMBII
no npunstoir B HUY «M3W» verbipexbanipHOl cucteMe: "oTau4Ho", "xopomro", "yIoBIeTBOPUTENb-
HO", "HEYIOBJIETBOPUTEIBLHO" .

DK3aMeH MPOBOJUTCS B yCTHOU (hopme.

Kputepuu oniennBanust (B COOTBETCTBUU C HHCTPYKTUBHBIM nucbMoM HUY MOU ot 14 mas 2012
roaa Ne 1-23):

OLEeHKH «OTIUYHO» 3aCTYKUBAET CTYNEHT, OOHAPYXUBIIMI BCECTOPOHHEE, CUCTEMAaTHUECKOe U
IyOOKO€ 3HAaHME MAaTEepUaIOB U3YUYEHHOW JNUCIMIUIUHBI, YMEHHUE CBOOOHO BBITIONHATH 3aJaHus, MPey-
CMOTPEHHbIE POrPAMMOM, YCBOUBIINI OCHOBHYIO U 3HAaKOMBIN C JIONOJIHUTEIBHOMN JIUTEPaTypoOl, peKo-
MEHJIOBaHHON paboueil mporpaMMou TUCIUIIINHBI, MPOSBUBIINA TBOPUYECKHE CIIOCOOHOCTH B TOHHMMA-
HUU, U3TI0)KEHUH U WCIOJIF30BaHUN MaTEPHAIOB U3YUYEHHOUN AUCIUILTNHBI, O€3yNPEYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIIPOCHI OUJIETa, HO M Ha JIOTIOJIHUTENIbHBIE BOMPOCKHI B paMKax paboueld mporpaMmbl JTACIIH-
IIJIMHBI, IPABUIIBHO BBIMOJHUBILIEMY PAKTUYECKUE 3a/1aHHE

OLIEHKH «XOpPOIII0» 3aCIyKHBAET CTYACHT, OOHAPYKUBIITUH MMOJTHOE 3HAHHE MaTepuaia U3y4deH-
HOM JUCHUIUIMHBI, YCIEUIHO BBIMOJHSAIOMIMA MPEeyCMOTPEHHBIE 3a/1aHMs], YCBOUBIIMIM OCHOBHYIO JIMTE-
paTypy, peKOMEHJOBaHHYIO pabouell mporpaMMoON TUCHHUIIIMHBI; TMOKa3aBIIEMy CHUCTEMaTHYECKUN Xa-
pakTep 3HAHUI MO MUCHUILUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OMIIETa, MPABHIBLHO BBINOJIHUBIIEMY
MpaKTUYECKHE 3aJjaHue, HO JOIMYCTUBIIEMY IIPH 3TOM HEMPUHITUTTHATIHHBIE OIITHOKH.

O1eHKH «yJTOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYJIEHT, OOHAPYKUBIIHMI 3HaHWE MaTepuasa u3y-
YEHHOW AUCIUIUIMHBI B 00beMe, HEOOXOIUMOM ISl JajdbHEHIeH ydeObl W MPEeACTOsIed padoThl 1O
npodeccuu, CpaBISIONIMIACS C BBHITIOJTHEHUEM 3aJaHHi, 3HAKOMBI C OCHOBHOH JMTEpaTypol, peKOMEH-
JIOBAaHHOM pabodyeil mporpaMMon AUCITUIUTHHBL, TOMYCTHBIIINM MOTPEITHOCTh B OTBETE HA TEOPETUUECKUE
BOMPOCHI W/WJIM MPHU BBIMOJTHEHUN MPAKTHUECKUX 3aJaHHi, HO 00IaJaroluii He0OXOIUMBIMH 3HAHUSMHU
JUTSI X YCTPAHEHUS IO PyKOBOJCTBOM MPEINOAaBaTeNsl, THOO HENPABWILHO BBHIMOJHUBIIEMY MPaKTHYIE-
CKOE€ 3aJlaHHe, HO MO YKa3aHUIO MpEernoAaBaTesl BBINOJHUBIIMM JIPYTrue MPakTUUECKUE 3aJaHusl U3 TOTrO
Ke pazzena JUCIUTITUHBL.

OreHKa «HEYIOBIETBOPUTEIHHO» BBICTABISAETCS CTYACHTY, OOHApYXHUBIIEMY CEpbe3HbIE IPO-
OeNbl B 3HAHUAX OCHOBHOTO MaTepHasia M3y4eHHON NUCIMIUIMHBI, TOMYCTUBIIEMY MPHHIIUIHATHHBIC
OIIMOKY B BBITIOJIHEHUH 3aJJaHU, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OHMIIETa M JOTIOJHUTEIbHBIE BOIIPO-
Chbl U HETIPAaBUJILHO BBIMOJIHUBILIEMY MPAKTUYECKOE 3a/laHue (HEMpPaBUILHOE BBHIMOJHEHHE TOJIbKO MPaK-
TUYECKOTO 33/IaHMs HE SBJIAECTCS OAHO3HAYHOM MPUYMHOW JJisi BBICTABJICHUS OLICHKU «HEYIOBJIETBOPHU-
TenbHO»). Kak mpaBuiio, OLIEHKAa «HEYIOBJIETBOPUTEIHHO CTABUTCSA CTYACHTAaM, KOTOpPbIE HE MOTYT
MIPOJIOJKUTH O0y4YeHHe TI0 00pa30BaTeNbHON MporpaMmMe 0e3 OTOJHUTEIbHBIX 3aHSITHHA IO COOTBET-
CTByIOIIEH AucuuminHe ((popMUPOBaHUS U Pa3BUTHS KOMIIETEHIINH, 3aKpETIEHHBIX 3a JTAaHHOW TUCIU-
uHOM). OlleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIISIETCSl TAK)Ke, €CJIM CTYIEHT: IOCJe Hayaia
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9K3aMCHa OTKa3aJCd €ro CaaBaThb WK HAPYIOWJII ITPpaBUjia CAa4YM SK3aMCHaA (CHI/ICBIBaJ'I, II0JCKa3bIBall, 00-

MaHOM

IBITAJICS TIOJIYYUTh 00JIee BBICOKYIO OLICHKY M T.JI.).

B 3a4eTHYI0 KHWKKY CTYAEHTa U NPUAOXKEHWE K OANMNOMY BbIHOCUTCHA OLIEHKA 3K3aMeHa

no AncumnimHe 3a 4 cemMecTp.

6.3. TunoBble KOHTPOJIbHbIE 33a4aHUA WU UHble MaTepuarnbl, Heo6xoaumblie Ans
OLUEeHKW 3HaHWW, YMEHUW, HaBbIKOB W (MNK) oOnbiTa [AEATeNbHOCTHU,
XapakTtepusymwLwmx 3tanbl (popMUPOBaAHUA KOMMETEHUMA B npoLecce OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbl

BOHpOCBI 8(0) (1)OpMI/IpOBaHI/IIO " pa3BUTUIO TCOPCTUYCCKHUX 3HaHI/II71, IMPEAYCMOTPCHHBIX KOMIICTCH-

USIMH,

3aKpEIJICHHBIMH 32 JUCIMIUIMHON (IPUMEpHBIC BOIPOCHI MO JICKIIUOHHOMY MaTepualy JUCIH-

TIJTUHBI )

O©CoOoO~NO O WDN P

. Uto takoe J1C?

. Kputnueckue Touku 1 MeTOIbl UX onpenencHus. Kpusble oxiiaxaeHus.

. lloctpoenune IC. Tunsr JC.

. CTpyKTypHBIE COCTaBJISIOUINE CIIJIABOB.

. [lomumopdusm Fe . CTpyKTypsl B CTaJIIX M UyTyHAaX U X CBOICTBA.

. JInHuM quarpammsl, IEpBUYHAs U BTOPUUYHAS KPUCTAJUIM3ALU.

. Pacuer konuenTpauuu C B JOBTEKTONAHBIX U 3a9BTEKTONIHBIX CTANISIX.

. Mapku crazei, kinaccupukamus craie.

. Uyrynsl; npouecc rpaputuzanuu B uyrynax. benstit, CH, BY, KU. CniocoOsl nony4eHnus, MapKu.

10. IIpeumymiecTBa ¥ HEJOCTATKH YYT'YHOB U CcTajeil; 001acTH NpUMEHEHNS.

11. Yro Taxoe nuddy3nonusiit u 0e3nudy3noHHbIN pacnan? AyCTEHUT NEPEOXJIaXkIECHHBIH,
KaKHe MOJy4aloTCsl IIPU ero pacrnaae CTpyKTypbI?

12. Ipomeccer, nexarmue B ocHoBe T.O. cranei.

13. I'padux npomecca T.O. Dramer TO.

14. HTepBaiibl 3aKaJOYHBIX TEMIIEPATYp IS CTAJIH.

15. BausiHue CKOpOCTH OXJIQXKICHHSI HA CTPYKTYPBI 3aKaJIKH.

16. TloBepxHocTHast 3akaika, e€ mpeumymiectBa. OOOpymOBaHHE /IS MOBEPXHOCTHOM
3aKaJIKH.

17. OTmyck cranu, ero Ha3Ha4eHue, BUJIbI OTITyCKA.

18. Omxur, ero Ha3HAUYCHHE.

19. HemoctaTku yriiepoAMCTHIX CTAICH.

20. CTpyKTypHBIE COCTABJISAIOLINE JETUPOBAHHBIX CTAJIeH U MX CBOWCTBA.

21. MapkupoBKa JIETUPOBAHHBIX CTAJIEH.

22. Knaccuukanus JerupoBaHHBIX CTaJIeH.

23. JlerupoBaHHBIE CTAJIM C OCOOBIMH CBOMCTBAMHU:

24. Mexanu3M koppo3uu Me, Bujibl Koppo3un Me. Kakue ierupoBaHHble CTaIH SBISIOTCS
KOPPO3MOHHOCTOMKHMH U IT0YemMy?

25. XTO craneii, e€ Ha3HaUCHUE.

26. Menpb, almfOMUHUHN, UX IPEUMYIIECTBA M HETOCTATKH.

27. CrinaBbl HA OCHOBE MEIH: JIaTyHb, OpPOH3BI.

28. CruiaBbl Ha OCHOBE aJIFOMUHUS: JTUTEHHBIC, TehOpPMHUPYEMBIE.

29. Hemeramnmnueckue KOHCTpyKimonHble Marepuansl (HKM), ux npenmyiecTBa 1 HEAOCTATKH.
30. Heoprannueckue HKM: crekia, kepaMmuka.

31. Oprannueckue HKM: mtactmacchl.
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32. KoMno3u1noHHbIE MaTepHalibl: KEPMEThl, apMUPOBAHHBIE MAaTEPUAJIbI, TOPOLIKOBbIE
MaTepHasl .

Bonpockl o npuoOpeTeHnio U Pa3BUTUIO MPAKTUUYECKUX YMEHHH, MPeayCMOTPEHHBIX KOMIIETEH-
LUSMU, 3aKPEIUICHHBIMU 32 TUCHUIUITMHON (IIPUMEPBI BOIIPOCOB K J1a00paTOpHBIM paboTam):

1. Ha puc. 1 uzobpaxena auarpamma cocrostuust Pb-Sn. Kak naseiBaercs nmunus DCE?

1 A (Pb)
B (Sn)
%
= ‘D
F_
0
Puc. 1.
a) JINKBUTYC; 0) DBTEKTHUKH,
B) COJIUIYC; T') IpeAeIbHON PaCTBOPHUMOCTH.

2. CrpykTypa craaBoB B o0mactax 1 u 2 quarpamMmsl, IpeCTaBICHHOM Ha pHC. 1, COCTOUT:
a)l-D+B;2—a+Py; 0)1-D+P+oy; 2—p+ay;
B)l-D+w2—-a+p; r)1-O+a+pPi;2—a+Pu.

3. KpI/IBaH OXJAXKXKICHHUA JI CIlJIaBa B KOHI_ICHTpaI_II/Ieﬁ Kl, HpeﬂCTaBHeHHOﬁ Ha puc. 1, BBITJIAONT:

a) 0) B) r)
A A A A

O O O O
o o o o

T, MHH T, MUH T, MUH T, MUH

4. PactBopuMocTh Pb B Sn ¢ moHM»keHHEM TeMIepaTyphI:
a) MOHIKAeTCS, 0) moBBIIIIAETCS; B) HE U3MEHSETCH, T') HE 3HaIO.

5. Kputuueckre TOUYKH BBIpAKAIOTCA MEPETUOOM KPUBOM OXJIAXKACHUS B CITyJasiX:
a) XUMHYECKHE COCTUHCHUS, 0) YUCTBIC METAJIIBI U YBTEKTUYECKHE CIIJIABHI,
B) TBEPAbIC U KUIKUE PACTBOPBHI; I') XUMUYECKHE COEIUHEHUS U TBEPAbIE PACTBOPBI.

6. CocraB 1 KoaHuecTBO (a3 B 1BYyX(a3HBIX 00JIACTSIX AUATPAMM COCTOSIHUS OTIPENENIAIOT MO MPaBH-
ay:
a) daz,; 0) OTPE3KOB; B) KypHakoga; r) ['u66ca.

7. Ilpu oOpazoBaHMM TBEPAOTO pacTBOpA ...
a) coOXpaHseTcsl KpUCTaUINYeCcKasi pelIeTKa pacTBOPUTEIIS;
0) BCe KOMIIOHEHTHI COXPAHSIOT CBOM KPUCTAJUINYECKHE PELICTKH;

10
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B) 00pa3yercsi HOBasi KpUCTAIMUECKas! pEeIlIeTKa, OTINYAOLIasiCs OT PELIETOK KOMIIOHEHTOB;
I') COXpaHsAEeTCA KPUCTANINYECKasl PELIETKAa PACTBOPEHHOI'O BELLIECTBA.

8. JledeKkT KpHCTAUIMYECKOW PEIIETKH, MPEACTABISIONUN CcOO0N Kpall JIMITHEH MOJYIUIOCKOCTH,
Ha3bIBACTCH. ..
a) IBOMHUKOM; 0) aucnokanuei; B) BaKaHCHUEMH; T) 1e(peKTOM yIaKOBKH.

9. JlucnepcHO-yImpOo4YHEHHBIE KOMITO3UIIMOHHBIE MAaTEePUAIIbl HA METAITMYECKON OCHOBE MOJIYYaIOT:
a) JIMUThEM IO/ JaBJICHUEM; 0) MeTo1aMu MOPOIIKOBOM METAJUTYpIHH;
B) DKCTpYy3HUEH; ') METO1aMu 00pabOTKH J1aBJICHUEM.

10. ITporecc 3apokICHUS U POCTa HOBBIX, YaIlle BCETO PABHOOCHBIX, 3¢PCH C MEHBIIIMM KOJUYECTBOM
nedeKToB B mpoiiecce HarpeBa a1epOPMHUPOBAHHOTO METAJlIa HA3bIBACTCH ...
a) peKpUCTATUTN3ALINEH; 0) HaKJIeTIOM; B) BO3BPATOM, T') MOJTUTOHU3AIUEH.

Bomnpockl Mo 3aKkperuieHHI0 TEOPEeTHYECKUX 3HAHWN, YMEHHH W MPAKTUYECKUX HAaBBIKOB, MPEIy-
CMOTPEHHBIX KOMIIETEHIIUSMU (BOIIPOCHI K IK3aMEHY):
1. Meramisl, 0cOOEHHOCTH aTOMHO-KPUCTAUINIECKOTO CTPOCHHSL.
2. W3otpomnusi, aHU30TPONHS, AJUIOTPONHS (MIOTUMOP(HBIEC TPEBPALICHHS ) METAIIJIOB.
3. CrpoeHue peanbHBIX KpUCTAUIOB. TouedHble, nNHHEHHBbIE AedeKThl. JlMClIoKamuu: KpaeBble,
BUHTOBBIE.
4. Kpucrannuzanus MetamioB. M3MeHeHne cBOOOIHON SHEPTUH B 3aBUCUMOCTH OT TEMITepaTypHhI.
Kpussle oxnaxaenus. Kpurnueckue TOUKH.
5. MexaHu3M U 3aKOHOMEPHOCTH KPUCTAJUIN3AIMN METAJUIOB. Y CJIOBUS MOJYYCHHUST MEIKO3EPHU-
CTOU CTPYKTYPHI.
6. H3ydeHue CTpyKTYypbl METAJUIOB U CIUTaBOB. OmpeiesieHne XMMHYECKOTo cocTaBa. Ou3ndeckue
METObI HCCIIEeIOBAHMUS.
®dusznyeckas npupoja nedpopmannu MeTauios. Pa3pyiienue MeTamios.
8. MexaHnuueckue CBOIMCTBa MeTaioB U criiaBoB. CriocoObl onpeneneHuss UX KOJIMYECTBEHHbIX
XapaKTePUCTHK.
9. TexHoMOrMUecKue U HKCILUTyaTal[MOHHbIE CBOMCTBA METAJIOB H CILIABOB.
10. BausiHMe TUTaCTHYECKOW MeopManny Ha CTPYKTYPY M CBOWMCTBA METaIOB: Hakiien. Bosspar,
peKpUCTAIUTU3ALIUS.
11. OcHOBHBIE TIOHSTHS TEOPUHU CIUTaBOB. OCOOCHHOCTH CTPOCHHS, KPHUCTAJUTM3AIMU U CBOWCTB
CILJIABOB.
12. Kiraccudukanmsi CriaBoB TBEpABIX pacTBOpoB. Jnarpamma cocrostaus cruiasa ([.C.C.).
13. A.C.C. c HeorpaHU4EeHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM.
14. 1.C.C. c oTcyTcTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSTHUH.
15. I.C.C. c orpaHH4eHHOI PacTBOPUMOCTHIO KOMIIOHEHTOB B TBepAoM coctosiHuu. J[.C.C. ucnbl-
THIBAIOIIUX (ha30BBIC TIPEBPAIICHHUS B TBEPIAOM COCTOSHHH.
16. Ces3b Mexy cBoiicTBamu crtaBoB u Tunom /1.C.C.
17. JIlnarpamma coCTOSTHUS Keme30 — yraepos (ieMeHTuT). KoMmoHeHTH 1 a3kl Kene30yriiepoau-
CTBIX CIUIABOB.
18. Jlmarpamma cocTosiHHS jkKene30 — yriaepos (memMeHTUT). CTPYKTYpBI JKeIe30yTiIepOIuCThIX
CIJIABOB: CTAJIU, YYT'YHBI.
19. Vraepoaucteie cranu. Knaccudukanust 1 MapkupoBKa YIIIEpOAUCTHIX CTAJICH.
20. Yyrynsl. Knaccudukanus 1 MapKupoBKa YyT'yHOB.
21. Yyrynsl. [Iponecc rpaduruzanuu. Bnusaue rpadura Ha MEXaHUYECKHE CBOMCTBA YyT'YHOB.
22. Tepmuueckasi 00paboTKa. DTarbl U BUABI TEPMUUYECKONH 00pabOTKH.

~
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23. Pacnan nepeoxiaxieHHOro ayctenuta. Kpussie pacnaja.

24. Otnyck craneil. Buasl otmycka.

25. XuMHKO-TepMHUYecKasi 00paboTKa CTajieu.

26. JlerupoBannbie cranu (JIC). [IpeumymectBa u Hepocratku JIC. BiausHue nerupyrommx die-
MeHTOB (JID) Ha CTpYKTypy U CBOMCTBA CTAJIH.

27. Knaccuduxanus JIC.

28. DNeKTpOXUMUYECKasi U XUMUYecKasi KOppO3usl.

29. Knaccuukanus KOppo3nOHHO-CTOMKHX CTaJel U CILIaBOB.

30. XKapocroiikue u kapornpoyHble CTAIN U CIUIABHI.

31. ligernbie metabl (11B). AnroMuHUN MarHuii, MeJlb U CIUIaBBI HA UX OCHOBE.

32. KoMIO3UIIMOHHBIC MaTepUAITBI.

33. [lnacTyeckre Macchl.

34. Kepamuueckue MaTepuallbl U CTEKIIA.

35. Kayuyku u pe3unsl. Kiesmyecst Matepuansl U TepMETHKU.

6.4. MeToanyeckue matepuanbl, onpegensiowme npoueaypbl OLeHMBaHUA 3HAHWUM,
YMEHUW, HaBbIKOB U (UNK) onbiTa AeATEeNbHOCTU, XapaKTepusylwmx 3Tanbl
dopMMpoBaHUA KOMNeTEeHUUN

[Tponierypsl OlleHMBAaHUS 3HAHUM, YMEHUH, HABBIKOB, XapaKTEpU3YIOIUX 3Talbl (GOPMUPOBAHUS
KOMIIETECHIINM, N3JI0KEHBI B METOINYECKUX PEKOMEHAANMAX 10 U3YUYECHHIO Kypca «MarepruanoBeeHue,
B KOTOpbIE BXOJAT B METOJMYECKHE PEKOMEHAAIINY K BBIIOJIHEHUIO U 3allluTe J1abopaTOPHBIX padoT U 3a-
JaHUN Ha CaMOCTOATENbHYIO padoTy (mpuiiokeHue Kk Hactosmeid PI1JT).

7. NepeyeHb OCHOBHOW 1 AONOSIHUTENBLHOM YY4eOHOM NUTEpaTypbl, Heo6xoaMMon Ans
OCBOEHMUA AUCLIMMNIIUHDI

a) OCHOBHAsI JJUTepaTypa

1. Adpamona A.A., Ceprees H.H. MarepuanoBenenue [YHuusepcurerckas ouomuoreka ONLINE]:
yuebnuk. Tyma: TITIY um. JI. H. Toncroro, 2012. Pexwum goctyna:
http://biblioclub.ru/index.php?page=book_red&id=230547&sr=1

2. 3emckos 0. I1. , Tkauenko 0. C. , Jluxauesa JI. b. , Keamaun b. M. MarepuanoBeaenue [YHu-
Bepcuterckas 6ubimoreka ONLINE]: yueOnoe nocobue. Boponex: BopoHexkckuii rocyaapcTBeHHBbIIH
YHUBEPCUTET UHKEHEPHbIX TexHoaorui, 2013. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book red&id=141977&sr=1

0) 10MOJIHUTE/IbHASA JIUTEepaTypa

1. Yepuos B.A., Tumomenko H.M., KucnsikoB M.A.«J[abopaTopHblil NPaKTUKYM 1O KOHCTPYKIU-
OHHBIM Marepuaiam». CmoieHck, 2013.

2. Anennuesa E. B., I'uscora U. B., Koxxyxuna O. H. MatepuanoBeneHue [YHUBepcUTETCKAs
oubmmoreka ONLINE]: koncnekt nekuuii. Tam6oB: M3aarenscteo ®I'BOY BITO «TT'TY», 2011. Pesxum
noctyna: http://biblioclub.ru/index.php?page=book_red&id=277958&sr=1

3. Conrues FO.I1., XKasuep B.A. u np. OGopynoBaHre NUIIEBHIX IPOU3BOJCTB. MarepuanoBe/e-
nue. — C-I1. — IIpodeccus, 2003.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TENIEKOMMYHUKALUMOHHON ceTu «WUHTepHeT»
HeobXoAUMbIX 4SSl OCBOEHUSI AUCLUMITUHbI

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

2. http://modificator.ru/terms/material.html

12


http://biblioclub.ru/index.php?page=publisher&pub_id=15976
http://biblioclub.ru/index.php?page=author_red&id=51579
http://biblioclub.ru/index.php?page=author_red&id=51620
http://biblioclub.ru/index.php?page=author_red&id=51546
http://biblioclub.ru/index.php?page=author_red&id=51622
http://biblioclub.ru/index.php?page=publisher&pub_id=5101
http://biblioclub.ru/index.php?page=publisher&pub_id=5101
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3. http://www.nait.ru/journals/number.php?p number id=57

9. MeToanyeckue YKa3aHuAa ansa OGy‘-IaI-OI.IJMXCH no OCBOEHNO ANCUUNIINHDbI

JucnunnuHa npexycMaTpuBaeT JICKIUU pa3 B JIBE HEJEIU, IPAKTUYECKUE 3aHITHE pa3 B JIBE He-
Jenu 1 1abopaTopHbIe padoThI pa3 B YeThIpe Henenu. M3ydenue Kypca 3aBepIiaeTcst S9K3aMEHOM.

YcnemHoe u3ydeHue Kypca TpeOyeT MocelleHusl JeKIui, akTUBHON paboThl Ha JaOOPATOPHBIX
paboTax, BBIMOIHEHUS BCEX YUEOHBIX 3a/laHHI MperojaBaTelsi, 03HAKOMJICHHS ¢ OCHOBHOM M JIOMOJHU-
TEJIbHOM JINTEPATypOH.

Bo BpeMms1 JieKIIUM CTYJIEHT JOJIKEH BECTU KPATKU KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIIUI MTPeIoiaraeT MPOCMOTP KOHCIIEKTa B TOT K€ JICHb MOCJe 3aHATHI.
[Tpu 3TOM HEOOXOJMMO MOMETUTH MaTE€pPHaIbl KOHCIEKTa, KOTOPHIE BBI3BIBAIOT 3aTPYAHEHUS IS TOHU-
Manus. [Ipu 3ToM oOyuaromuiicss JOMKEH CTapaThCsl HAUTH OTBETHI HA 3aTPYAHHUTENbHBIE BOMPOCHI, UC-
[10JIb3Yysl PEKOMEHAYEMYIO JIuTeparypy. Eciu eMy caMoCTOsATENbHO HE yIaloch pa3o0paThesi B MaTepua-
1e, HeoOXoANUMO c(hopMyYIHPOBATH BOIPOCHL U OOPATUTCS 3a MOMOIIBIO K MPENoaBaTeNto Ha KOHCYIIbTa-
Y WK OJIMOKaANIEH JIEKIIUH.

OO6yyaroniemycsi HEOOXOUMO PEryJISIPHO OTBOAUTH BpeMs ISl TIOBTOPEHHUS MPOUIEHHOTO MaTe-
puaiia, IpoBepsisl CBOU 3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckue (CeMHMHAPCKHE) 3aHATHSI COCTAaBISIOT BaXHYIO YacTh Mpo(eccCHOHaTbHOU MOIro-
TOBKHU CTyZeHTOB. OCHOBHAs 11€JIb MPOBEJICHUS NMPAKTUUECKUX (CEMMHApPCKUX) 3aHATHH - (hopMHUpOBaHUE Y
CTYJIEHTOB aHAJIMTUYECKOT0, TBOPUYECKOTO MBIIIJIEHUS ITyTeM IPUOOPETEHNSI MPAKTUYECKUX HABBIKOB.

Metoanyeckue ykazaHUsl K NMPaKTUYECKUM (CEMUHAPCKUM) 3aHITUSAM IO JTUCIHMILIMHE Hapsy c
paboueiil mporpammoii 1 rpadukoM y4eOHOTo Mpolecca OTHOCATCS K METOJIMYECKUM JJOKYMEHTaM, Ompe-
JEJSIONIMM YPOBEHb OPraHU3aIMK U KauecTBa 00pa3oBaTeIbHOTO MpoLecca.

CopnepxaHue NpakTUYECKUX (ceMUHapcKuX) 3aHsaTuil ¢pukcupyercs B PIIJ] B pa3nene 4 HacTos-
1IEH IIPOrpaMMBl.

Baxkneiimieil cocrapistonieit 11000l GOpMbI MPaKTUUECKUX 3aHATUHN SIBISIIOTCS YIpa)KHEHUs (3a-
nanus). OCHOBA B yIIpaKHEHHUHU - IPUMEDP, KOTOPBINA pa3Oupaercs ¢ MO3ULMNA TEOPUH, PA3BUTOM B JIEKIIHH.
Kak npaBuio, ocHOBHOe BHUMaHME yjensercs (OpMHUPOBAHUIO KOHKPETHBIX YMEHHM, HaBBIKOB, YTO U
OIpeJIeNIAeT COIepPIKaHUe NESTEIbHOCTH CTYJAEHTOB - pPelIeHue 3a/1a4, rpaduyeckue paboThl, yTOUHEHUE
KaTeropuil ¥ MOHATHI HayKH, SBJISIOMINXCS TPEANOChUIKON MIPaBUILHOTO MBILIUIEHUS U PEYH.

[TpakTHueckue (CEMUHAPCKKE) 3aHATHUS BBIIOIHAIOT CIEAYIOLIUE 3a0a4u:

CTUMYJIMPYIOT PETYISIpHOE M3yuyE€HUE PEKOMEHIyeMON JIUTEpaTyphl, a TaKKEe BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpEIUISIOT 3HaHUS, MTOJy4YeHHBIE B MpoIlecce JEKIMOHHOIO 00YUEeHUS U CaMOCTOSITENIbHOM pabo-
ThI HaJl JINTEPATYpPOH;

pacmpsroT 00bEM MTPOPECCHOHAIBHO 3HAYUMBIX 3HAHUN, YMEHHUH, HABBIKOB;

MO3BOJIIOT IPOBEPUTH IPABUIILHOCTD PAHEE MOJIYYEHHBIX 3HAHU;

MIPUBUBAIOT HABBIKK CAMOCTOSTEIHHOI'O MBIIIIEHHSI, yCTHOTO BBICTYIICHUS;

CIOCOOCTBYIOT CBOOOJHOMY OIIEPHUPOBAHUIO TEPMUHOJIOTHEH;

IIPEIOCTABIISAIOT MPENOIaBATEN0 BO3MOXKHOCTh CUCTEMAaTHUECKA KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOSITENIbHOW PabOThI CTYACHTOB.

[Tpy mOATrOTOBKE K MPAKTHYECKMM 3aHATHAM HEOOXOIMMO MPOCMOTPETh KOHCIIEKTHI JICKIHHA U
METOAMYECKHE yKa3aHMs, PEKOMEHIOBaHHYIO JIUTEPATypy MO JAaHHON TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MUH 10 OKOHYAHHS 3aHATHS MPEINOaBaTeNlb MPOBEPSET 00bEM BBIMOJHEHHON Ha 3aHATHH
paboThbI U OTMEYAET pe3yNbTaT B paboyeM KypHale.
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OcTaBuirecs HEBBINOJIHEHHBIMH MYHKTHI 33JaHUsI IPAKTHUECKOTO 3aHATHUS CTYJIEHT 00s13aH J10]1e-
JaTh CaMOCTOSTENBHO.

JlaGopaTopHble padoThbl COCTABISAIOT BAXHYIO YacTh MPO(ECCHOHAILHONW MOATOTOBKU CTYIEHTOB.
OHu HarpaBJeHbl Ha SKCIEPHUMEHTATBHOE TMOATBEPKACHHE TEOPETUIECKUX MOJIOKEHUH U POpMUpOBaHUE
y4eOHBIX U MPO(PECCHOHATBHBIX TPAKTUYECKUX YMEHHMN.

Brimonsenune cryaeHTamMu J1abopaTopHbIX padOT HANpaBlIEHO Ha:

0000111eHre, CUCTEMATH3AINIO, YIIyOJIeHHe, 3aKpelyIeHHe MOJIyYeHHBIX TEOPETUYECKUX 3HAHMM
M0 KOHKPETHBIM TEMaM JTUCIHUTUINH;

dbopMupoBaHre HEOOXOJUMBIX MPOPECCHOHATBHBIX YMEHHUI U HABBIKOB;

JMCUUTUIMHBL, IO KOTOPBIM IUIAHUPYIOTCSA Ja00paTOpHBIE pabOTHl U UX OOBEMBI, OMPEEISIOTCS
pabourMu yueOHBIMHU TIIIAHAMU.

Metoanuecke yKa3aHHs 10 MPOBEICHHIO J1a00paTOPHBIX paboT pa3pabaThIBalOTCS HA CPOK ACH-
ctBus PIIJI 1 BKIIO4aIOT:

3aryiiaBue, B KOTOPOM YKa3bIBaeTCsl BUA paboThl (JlabopaTopHasi), ee MOpsAKOBBIH HOMEp, 00BeM B
yacax ¥ HAUMEHOBAHUE;

1eJTb paboTHI;

peIMeT U coiepkanue paboThl;

00opynoBaHuE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

MOPSAIOK (TIOCIE0BATEIFHOCTD) BBIMOTHEHUS pabOThI;

MpaBujIa TEXHUKU O€30MaCHOCTH U OXPaHbI TPy MO JaHHOU paboTe (110 HeOOXOAUMOCTH);

obmue mpaBuiaa K 0hOpMIIEHUIO padOTHI;

KOHTPOJILHBIE BOIIPOCHI M 33 IaHHS,;

CIIUCOK JTIUTEPATYPHI (10 HEOOXOAUMOCTH).

Coneprkanue nmabopatopHbix padot ¢pukcupyercs B PI1]I B paznene 4 HacTosIiel mporpaMMel.

[Tpu mnaHupoBaHUU J1aOOPATOPHBIX PabOT CIEIyeT YUYUTHIBATh, UTO HAPSAY C BEAYIICH LIETBIO -
MOJITBEPKICHUEM TEOPETHUECKUX TOJIOKEHUH - B XO/I€ BBHITIOJTHEHHUS 3aJaHUN Y CTYICHTOB (POPMHPYIOT-
sl MPaKTUYECKUE YMEHHsI U HaBBIKM OOpallleHus ¢ 1a0opaTOpHBIM 000pyAOBaHUEM, allllapaTypor u mp.,
KOTOPBIE MOTYT COCTABJIATh YacTh MPO(ECCHOHAIEHOW MPAKTUYECKOH MOITOTOBKH, a TAaK)KE HCCIE0Ba-
TeIbCKUE yMeHHs (HaOJroAaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHUMOCTH, J€NaTh BbI-
BOJIbI U 00O0OIIEHUS, CAMOCTOATEIILHO BECTH UCCIIE0BaHUE, ODOPMIISITh PEe3yabTaTHI).

CocraB 3amanuii 1y 1abopaTOpHON pabOTHI TOKEH OBITH CIUITAHUPOBAH C TAKHM PacyeToM, YTO-
OBl 32 OTBEJIEHHOE BPEMsI OHU MOTJIH OBITh KAY€CTBEHHO BBITTOJIHEHBI OOJBIIMHCTBOM CTY/IEHTOB.

Heo0xonuMbIMH CTPYKTYPHBIMH DJIEMEHTAaMH J1a00paTopHON paboThl, TOMUMO CaMOCTOSATEIHHON
NESTeTBbHOCTH CTYJCHTOB, SIBISIFOTCS HHCTPYKTAX, TPOBOJAUMBIN MPETIOIaBaTeNIeM, a TAK)Ke OpraHU3aIns
00CYKJICHHSI HTOTOB BHITIOJTHEHHUSI TAO0OpaTOPHON pabOTHI.

BrimonHenuto 1abopaTopHbIX pabOT MpeIIecTBYeT NMPOBEpKa 3HAHUM CTYIEHTOB — UX TEOPETHU-
YEeCKOW TOTOBHOCTH K BHITIOJTHEHHIO 3aaHHUS.

[Topsinok mpoBeeHus J1abopaTOPHBIX PadoT B LIEJIOM COBIAIAET C MOPSIKOM MPOBEICHHS MpaK-
TUYeckux 3aHATHI. [loMUMO COOCTBEHHO BBIMOJHEHHS PabOTHI JJId KaKJoW JabopaTopHON pabOThHI
IPeyCMOTPEHa MPOLeaypa 3alIUThI, B X01€ KOTOPOH MpernoaaBaresib NPOBOIUT YCTHBIA WM MHCbMEH-
HBIA OTPOC CTYJCHTOB /ISl KOHTPOJISI TIOHUMAHHS BBITIOJHEHHBIX UMH M3MEPEHHH, TIPaBUIIBHON HHTEP-
IpeTaly MOJyYEeHHbIX Pe3yJIbTaTOB M YCBOGHUS UMH OCHOBHBIX TEOPETHUECKUX M MPAKTHUYECKUX 3Ha-
HUU 110 TEME 3aHATHS.

B xone BbimonHeHus 1a00paTOPHBIX PabOT CTYAEHT TOTOBUT OTYET O pabote (B mporpamme MS
Word nm r060M ApyroM TEKCTOBOM pellakTope). B oTder 3aHOCATCS pe3yibTaThl BBIOIHEHUS KaXI0T0
MYHKTA 337aHus (CXeMbl, Auarpammsbl (rpaduku), TaOIUIbl, pacyeThl, OTBETHI Ha BOIPOCHI ITYHKTOB 3a/1a-
HU, BBIBOJBI U T.11.). [IpumepHbIii 0Opazer; ohopMiieHns: oT4eTa UMEETCsl y MPENnoAaBaTes.
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[Tpu moAroTOBKE K IK3aMeHY B JIONOJHEHUE K U3YUEHHUIO KOHCIIEKTOB JIEKIUH, Y4eOHbIX TOCOOHI
W CJIaliIoB, HEOOXOAUMO TIOJB30BAThCS y4eOHOU JHMTEpaTypoil, peKOMEHOBAaHHOW K HACTOSIIEH MpOo-
rpamme. [Ipu moaroToBke K 3K3aMEHY HYKHO M3YUYUTh TEOPHUIO: ONPENEICHUS BCEX MOHATUN U MOAXObI
K OLICHMBAHUIO JI0 COCTOSIHUS IOHUMAHUS MaTepHalla U CaMOCTOSITEIbHO PEIIUTh 110 HECKOJIbKY THUITOBBIX
3a/a4 U3 Kaxxaoi temsel. [Ipu pemieHuu 3agad Bcerja HEOOXOAMMO YMETh Ka4eCTBEHHO MHTEPIPETHPO-
BaTh UTOT PEUICHUSI.

CamocrositeabHast padora crygeHToB (CPC) o qucuuiuinHe urpaet BaXKHYIO poJib B XOJI€ BCe-
ro yuyeOHoro mpoiiecca. Meroaudeckue Matepuaibl U pekomenaanuu st odecniedenus CPC rotosstes
[IPENO/IABATENIEM U BBIJAIOTCS CTYACHTY.

10. MNMepeyvyeHb WMHGPOPMALMUOHHLIX TEXHONOrNMKU, UCMOSIb3yeMbIX NPU OCYLLEeCTBIIEHUMU
obpasoBaTenbHOro nmnpouecca NO AUCUUMNMWHE, BKMOYash MnepeyYeHb MPOrpaMMHOro
obecne4yeHnss U MHPOPMALIMOHHBLIX CMPaBOYHbIX CUCTEM (NMPU HEOOXOAMMOCTH)

[Ipu npoBeeHNH JIEKIMOHHBIX 3aHATUN NIPEIyCMATPUBAETCS UCIIOJIB30BAHUE MYJIbTUMEAUINHOTO
obopynoBaHusi (KOMITBIOTEP-IIPOCKTOP-3KpaH) U JEMOHCTPAIlMU IPEABAPUTEIIBHO IMOATOTOBICHHBIX
CJIali10B.

[Ipu mpoBeneHun JadOPaTOPHBLIX PAadOT IMPEAYCMATPUBACTCS MCIOIB30BAHHUE CIICIIHAIU3UPO-
BaHHOI abopaTopuu, OCHAIICHHON, TOMUMO OCHOBHOT'O OOOpY/IOBaHUS, KOMIIBIOTEPHOW TEXHUKOU IS
(duKcauy U aHATU3a Pe3yIbTaTOB PabOTHI, IPEABAPUTEIHLHOTO 0(OPMIICHUS PEe3yIHTATOB OTUYETA.

11. OnucaHme maTepuanbHO-TeXHU4YeCKoM OGasbl, HeoOXxoaMMOW Ans OCyLecTBMEeHUs
obGpas3oBaTenbLHOro npowecca No AUCUUNInHe

JlekuMoHHbIC 3aHATHA: AyIUTOPUS, OCHALICHHAs MPE3EHTALMOHHON MYJIBTHUMEIUNHONW TEXHHU-
KOH (IIpOEKTOp, 3KpaH, KOMIIbIOTEP/HOYTOYK).

JlaGopaTopHble padoThl 110 JaHHOW AMCLUILUIMHE MPOBOJATCS B aboparopuu Ne B — 103 «Me-
TaJVIOBEICHUE U TEXHOJIOTHS 00pabOTKH METAJIJIOB», OCHAIEHHOW TEPMUYECKUMU I€YaMU, UCTIbITATENb-
HBIMU MallIMHAMHU, METAIIOrpaduueCKUMU MUKPOCKOIIAaMH, TBEPJOMEPaMHU.

ABTOp
KaHIUJaT TEXHUIECKUX HAayK, TOLIEHT : B.A. YepHosn

N.o. 3aB. kadenpoiit TOD _
KaHIUJAT TEXHUYECKUX HAYK, JOIEHT B.A. YepHosn

3aB. kapeapoit TMO

e e
KaHJUJaT TEXHUYECKUX HAYK, TOIEHT et T =

M.B. I'onuapos

[Iporpamma ono6pena Ha 3aceganuu kadeapsr TOD ot 30.08.2016 roxa, mporokon Nel u Ha 3acenanun
kadenpst TMO ot 30.08.2016 rona, mpotokomn Nel
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