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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

[enbto OCBOCHUS JUCUUIUIMHBI SIBJISETCS IPUOOPETEHUE CTYIEHTAMU TEOPETHUECKUX 3HAHUHN
0 3aKOHOMEPHOCTSIX, ONpPENEISIONINX CBONCTBA MaTEpUalOB, IPAKTUUYECKUX HABBIKOB KOHTPOJIS U
IPOTHO3UPOBAHUS CBOMCTB M IMOBEAECHUS MAaTEPHAJIOB B PA3IMUYHBIX YCIOBUSAX MX OOpabOTKU U
AKCIUTyaTaluH.

OcHoBHO# 3amaueil kypca "MatepuanoBeneHue" SBISETCS HAy4YUTh CTYIEHTOB BBIOMpATh
MaTepuaibl U crioco00B UX 00pabOTKH B 3aBUCUMOCTH OT TPeOYEMBbIX IKCIUTyaTal[MOHHBIX CBOMCTB.

OOyuenune mno jucuuiiMHe «MarepuaaoBeeHUe» HampaBiIeHO Ha (OPMHPOBAHUE
y 00y4aroUxcs CIeIy0IUX KOMIETeHIINUM):

Kox m nHanumenoBanue
KOMIIEeTeHIINIi

Nuaukaropsl
JTOCTHKEHHUS
KOMIIETeHIIUH

HaumenoBanue nokasareJis
OLICHUBAHHUSA

OIIK-7. Cnocoben
MPUMEHSTH COBPEMCHHBIC
OKOJIOTUYHBIC U
0e30MmacHbIe METOIbI
paIroHATBHOTO
UCIIOJIb30BaHUS CHIPHEBBIX
nu BHCPFCTI/I‘ICCKI/IX
pPECYpCOB B
MaLHI/IHOCTpOGHI/II/I.

NOIIK-7.1. 3naer
OCHOBHBIC HOPMATHBHEBIC
JTOKYMEHTBI I10
o0ecreueHuno
9KOJIOTHYHOCTH,
0€30IaCHOCTH U pecypco-
AHEProcOEPEIKESHUIO B
obnactu
npodeccCHoHaTBLHOM
NESITeTbHOCTH;
NOIIK-7.2. OuenuBaer
COOTBETCTBHE
pa3pabaTbIiBacMbIX
00BEKTOB
npoQecCuoHAIbHON

ACATCIIBHOCTH Tpe6OBaHI/I$IM

B c(hepe IKOJIOTUIHOCTH,
0€30MMacHOCTH U pecypco-
IHEProcOepeKeHUS;

HOIIK-7.3. Pa3pabaTsiBaeT

MEPOTIPHUSATHSI 10
TIOBBIIIICHUIO
9KOJIOTHYHOCTH,
0€30MacHOCTH U Pecypco-
SHEProcOepeKeHHS
00BEKTOB
npoQecCuoHAIbHON
JESITEITbHOCTH

3HaTh:

- 00J1aCTH IPUMEHEHUS PA3TUUYHBIX
MaTEPHUAJIOB B MPOMBIIIICHHOCTH.
Ymern:

- Ha3HAYaTh PEKUMBI TEPMHUECKON
1 MEXaHUYECKOH 00paboTKH
MaTEPHUAJIOB JUISl TOCTHKEHUS
HY’KHBIX PE3yJIbTaTOB.

Baaners:

- HaBbIKaMU BBISIBJICHUS TE€HICHIIUIMA
B Pa3BUTUU MHPOBOTO
MaTepHUaIOBeICHUS;

- METO/IaMU BhIOOpa MaTEPHUAJIOB B
TEXHOJOTMYECKHX MpoIeccax
MIPOM3BOICTBA.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuumnianHa OTHOCUTCSA K 00s3aTesibHON YacTu 6510ka b1 «luciumimab! (MOTy TN )».
I[I/ICI_II/IHJ'II/IHa HCHOCpeHCTBeHHO CBd3aHa CO CHC,Z[y}OH_[I/IMI/I JOUCHUIIJTIMHAMU U HpaKTI/IKaMI/I

OOII:

Jletanu MexaTpOHHBIX MOJYJIei, pOOOTOB M UX KOHCTPYUPOBAHHUE,
MeToibl U CpeaCcTBA U3MEPEHUH;
Mexanuka poOOTOB U MEXaTPOHHBIX MOJYJICH;




TexHuueckue cpeacTBa aBTOMATH3ALINM;
duzuka;
DU3NYECKUE OCHOBBI JIEKTPOHUKH;

9KCHJ’IyaTaI_II/I$I 1 HaJIaIKa MCXAaTPOHHBIX U pO6OTOTeXHI/I‘leCKI/IX CHUCTEM,

DNeKTPUYECKUE MAIIHHBI;

9HeKTp0MeX8.HI/I‘{eCKI/Ie YCTpOﬁCTBa " alrapaTbl aBTOMATHUKU.

3 CTpyKTypa M cofep:KaHHe U CHUILTHHBI

OO011ast TpyI0€MKOCTh AUCIUILIMHBI COCTABISIET 3 3aueTHbIe enuHuIlbl (108 yacos).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne ni/m . KosmnuectBo | CemecTpbl
Buj yue6Hoii padoThl
4acoB 3
1 AyIMTOpHBIE 3aHATHS %4 54
B ToMm uncie:
1.1 Jlexmun 36 36
1.2 CeMHHapCKUE/TIPAKTUUECKUE 3aHITUS
1.3 JlabopaTopHble 3aHATHS 18 18
2 CamocTosiTe/ibHasi padoTa 54 54
B ToMm uncie:
2.1 IToaroroBka K 3a4eTy 18 18
2.2 [ToaroToBKa OTYETOB 1O JIAOOPATOPHBIM padOTaM 18 18
2.3 [ToaroToBKa K 3amuTe JIabopaTOPHBIX padoT 18 18
3 IIpomexyToUHAS aTTECTANMS
3auer/mud.3aueT/s3K3aMeH 3a4eT
Hroro 108 108
3.2 TeMmaTH4eCKHUii MJIAH U3YYeHHU S T CHUTLTHHBI
TpynoemMKocTh, 4ac
AyauTopHasi padora =
=
~ o = o
o Q@ — < =
s 5 = g 2 =
Ne Paspnennbl/Temsl o < 2 = = s 28 g
n/n AACHUTLTHHBI 3 = 2oE 2E| 22| 88
o) X g E R s & SENS) = S
() B Il & E g 0 =
= E g s of g = S
= s 9 9 8 e s
O O < = =
O E = = O
1 Pa3nen 1. BBenenue. 4 2 0 0 0 2
2 P 2. CTpoeHue U CBOMCTB
aznes 2. CTpoenue u cBoiicTBa 18 6 0 2 0 10
MEeTaJLJIOB.
2.1 | Tema 1. ATOMHO-KpHUCTAJUTHYECKOE 4 5 6
CTPOCHHUE METAJLIOB.
2.2 | Tema 2. Kpucrammsaius METaIOB U 5 4
CIJIABOB.
P . Mexanuveckue u
3 aznea 3. Mexa HHecKue 18 4 0 4 0 10
¢usnyeckue cBOICTBA




3.1 | Tema 1. dusnueckue, XUMUYECKHE,

MEXaHWYECKUE U IKCIUTyaTal[MOHHBIC 2 2 4
CBOMCTBA METAJUIOB U CIUIABOB.
3.2 | Tema 2. MUKpPOCKOTIMUECKUI aHAIN3 2 2 6

OrnpesesieHre MEXaHUYECKUX CBOMCTB
4 Pasnen 4. Teopus cniiaBos.

J{narpaMMbl COCTOSIHUS IBOMHBIX 14 4 0 2 0 8
CHCTEM

4,1 | Tema 1. ®a30BbIl COCTAB CIIJIABOB. 2 2

4.2 | Tema 2. OnpeiesieHHe KPUTHYECKUX 5 5 6
TOYEK CIUIABOB JIBOMHBIX CHCTEM

5 Pa3nen 5. Ilmarpamma cocTosiHusA 20 8 0 4 0 8

JKeJ1e30-YIi1epoj
5.1 | Tema 3. JluarpamMmma cOCTOSIHUS 4 2 4
xene30-yraepo. Crab.

5.2 | JInarpamMmMa COCTOSIHUS JKeJe30-
yriepoa. YyryH.

6 Pasjnen 6. @a3oBble npeBpallieHUst
MPH HATpeBe H OXJIAKIeHHH

6.1 | Tema 1. ®a30Bble npeBpaIIeHUs IPU 5

14 4 0 2 0 8

4

HArpeBe U OXJIAKICHUH

6.2 | Tema 2. Tepmuueckas oOpaboTKa:
OT>KHT, HOpMaJIU3alus, 3aKaJka, 2 2 4
OTHYCK.

7 Pa3nen 7. IIBeTHBIE MeTAJLIIBLI M 6 5 0 2 0 2
CILIABBI

8 Paznea 8. Biausinue JierupoBanus Ha 10 4 0 2 0 4

CTPYKTYPY U CBOIiCTBA CTaJEN.
8.1 | Tema 1. JlerupoBaHHBIEC CTAJIH. 2 2
8.2 | Tema 2. M3yueHue MUKPOCTPYKTYPHI U

CBOWCTB JISTUPOBAHHBIX CTaJICi 2 2 2

9 Paznen 9. Hemeraminueckue u 4 2 0 0 0 5
KOMIIO3MIIMOHHbIE MAaTePHaJIbl

HUroro | 108 36 0 18 0 54

3.3CoaeprxaHue TMCUHIITTHHBI

Pa3nea 1. BBenenne

BBenenue. MarepuasioBezieHne, Kak HayKa O B3aHMMOCBSI3U CTPOEHHS, COCTaBa U CBOMCTB
MaTepHalioB M CIUIaBOB. Marepuaibl B TEIIOIHEpreTudeckoil orpaciau. Pabora oreuecTBEHHBIX U
3apyOeKHBIX YUEHBIX B 00JJaCTH MAaTepHAIOBEACHHUS.

Paspnen 2. CtpoeHne U CBOMCTBA METAJLJIOB.
CaoiicTBa MeTaiioB. Mukpockonnyeckuii ananus. OnpeneneHne MEXaHMueCKUX CBOWCTB

Pa3nes 3. Mexannueckue u (pu3nvecKue CBOicTBa
dusnyeckue, XUMUYECKUE, MEXaHUYECKHUE U DKCIUTyaTallMOHHBIE CBOWCTBA METAUIOB U
CIIJIaBOB.



Pasnen 4. Teopusi cniiiaBoB. {luarpaMMbl COCTOSIHUS IBOMHBIX CHCTEM

@Da30BBIN COCTAB CIJIABOB. THUIIBI TUArpaMM COCTOSTHUS CINIABOB ABOMHBIX cucteM. [IpaBuio
¢a3, npaBuio oTpe3koB. 3akoHoMepHOCTH KypHakoBa. Onpenenenrne KpUTHYECKUX TOUYEK CIIJIaBOB
IBOMHBIX cucTeM [locTpoeHue auarpaMMbl COCTOSIHUS CIIJIABOB JIBOMHBIX CHCTEM.

Pazgea S. /lmarpaMMa COCTOSIHUA KeJIe30-yIJIePOX

Juarpamma  COCTOSIHUSL — JKene30-LeMEeHTUT. KommoHeHTsl, (a3bl, CTPYyKTypHBIE
COCTaBJIAIOLIUE JKEJIE30yINIEPOAUCTHIX CILIAaBOB. BiusHHE yriepoja W IOCTOSHHBIX IIPUMECEH Ha
CTPYKTYypy U cBoicTBa. Jlmarpamma cocTosiHUS >kene30-rpadur. M3yueHue MUKPOCTPYKTYpPbI
JKEJIE30yTIEPOJUCTBIX CIIJIaBOB.

Pa3nes 6. @a3oBble npeBpaleHust IPH HarpeBe N OXJIaKICHUH

@da30Bble IpPEBpaALICHUs] MPU HArpeBe U OXJAXKICHUH. Teopusi TepMuyeckoil oOpabOTKu
ctayiu. J[uarpaMma M30TEPMHUUYECKOTO paclaja MepeoxIaKIeHHOro aycreHuTa. [Ipespaiienue npu
HarpeBe 3aKkajleHHOM cranu. BiusHue TemnepaTypsl U IPOAOHKUTEILHOCTH HarpeBa Ha CTPOCHUE U
CBOWCTBA 3aKaJIeHHOH cTanmu. Bunabl Tepmuueckoil oOpaboTku ctamu. OOmias XapakTepHCTHKa
IPOIIECCOB TEPMUUECKOH 00padoTku ctamu. Oxur craneil. Hopmanuzamnus craneit. Ocobennoctu
3akanku crajgei. CriocoObl HarpeBa. 3akalMBaeMOCTh U MPOKAJINBAEMOCTh cranel. IlpakTuyeckue
crocoObl 3aKkasiku ctajeil. OTIyck 3aKaneHHbIX crajeil. Pu3nueckne 0CHOBbI XMMUKOTEPMHUYECKON
U TEPMOMEXAaHUUECKOM 00padoTkH. 3aKaika yriepoaucTon craau. OTIyCK yriiepoAUCTON CTAIIH.

Pa3nen 7. lIBeTHBIE MeTAJLIbI M CILJIABBI

Menp u criaBbl Ha ee ocHoOBe. JlaTyHu, Opon3sl. O01mas XapakTepUCTUKA U KIIACCU(PUKAIHS

MEIHBIX CIUIAaBOB. AJIOMUHHMI U ero cmiaBbl. OOIas XapaKTepUCTHKAa alOMHUHHEBBIX
crutaBoB. JleopMupyembie aaTlOMUHUEBBIC CIUIaBbl. JINTEHBIE aIFOMHUHHUEBBIC CIUTaBbl. M3ydeHue
MUKPOCTPYKTYPBI U CBOMCTB MEAHBIX M AJIFOMUHUEBBIX CIJIABOB.

Pa3znen 8. Biausinue jJernpoBaHusi HA CTPYKTYPY M CBOMCTBA cTajei

JlerupoBanHble cTanu. MapKupOBKa YIJIEPOJUCTBIX, JIETUPOBAaHHBIX CTrajed. BriusHue
JETUPYIOIIMX 3JEMEHTOB Ha MNOIMMOp(U3M XKene3a. BinusHue Ierupyroumx 5>JI€MEHTOB Ha
MapTEHCUTHOE IpeBpallcHue. BilMsgHNE JIETHPYIOMUX IEMEHTOB Ha MPEBPALECHUE IIPHU OTITYCKE.
Cranu  ¢eppUTHOro, NEPIUTHOIO, MAPTEHCUTHOIO M AyCTEHUTHOro Kkiacca. I3yuenue
MUKPOCTPYKTYPBI M CBOMCTB JIETUPOBAHHBIX CTAJICH.

Paznen 9. HemeTa/llIn4ecKHue KOMITO3UIIMOHHBIC MaTE€pPHUaAJIbI
IInacTMaccsl. O61ua>1 XApaKTCPpUCTHKA. TepMOHHaCTH, PCAKTOIIIACTHI. MexaHndeckue
CBOMCTBaA TCPMOINIACTHYHBIX IJIaCTMACC. MexaHndeckrue CBOMCTBa TCPMOPCAKTHBHLBIX IJIACTMACC.

Cocrasn PE3HH U 3JIACTOILIACTOB. Kayqu. KepaMHKa. KOMHOSI/IHI/IOHHHG MaTCpHrabl.

3.4 TemaTuKa CEeMHUHAPCKUX/MIPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATHUS

He npenycmotpensl

3.4.2 JIabopaTopHbIC 3aHITHS

JlaGopatopHas padota Nel. [IpurotoBienne meramiorpadhuieckux num@oB. Y CTpPOUCTBO U
NPUHIUT pabOThl MHKPOCKOTIA.

JlaboparopHras pabota Ne2. McciemoBanue BIUSHUS XOJIOAHON TUTACTUICCKON ehopMaIiuu
U MOCJICAYIONIETO HArpeBa Ha MUKPOCTPYKTYPY U TBEPAOCTh HU3KOYTIIEPOIUCTOM CTAIIH.



JlabopaTtopnas padota Ne3. [Toctpoenne nuarpammsl “‘CBUHEI-CypbMa”.

JlaboparopHas pabota Ned. HccnenoBaHre MUKPOCTPYKTYPBI CTATH B PABHOBECHOM
COCTOSIHUH.

JlaboparopHas pabota Ne5. HccnenoBaHre MUKPOCTPYKTYPBI JIETUPOBAHHOM CTaIH.

JlaGopaTtopnas padota Ne6. 3akayika yriaepoauCThIX U JISTUPOBAHHBIX CTaJICH.

JlaGopatopHas padota Ne7. OTKUr ¥ HOpMANIU3ALUs CTAJIH.

JlaboparopHas padota Ne8. HccnenoBanre MUKpOCTPYKTYphI LIBETHBIX METAILJIOB U
CIIABOB.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpCOBBIX padoT)
He npenycmotpeno

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALMOHHOE o0ecieyeHne

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTsb1
He npenycmorpeno
4.2 OcHOBHAas1 JIUTEpPATypa

1. MarepuasioBe/iecHHE B MAIIMHOCTPOCHHUHM : YU4eOHUK i1 By30B / A. M. Anackus, 1O. E.
Cenos, A. K. Oneruna, B. H. KinumoB. — 2-e u3zn., ucnp. u gon. — Mocksa : U3narensctBo FOpaiir,
2026. — 459 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-18405-1. — TekcrT : 27€KTPOHHBINA
/I Obpa3zoBarenbHas wiathopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/600364

2. [Tnomkun, B. B. MatepuanoBenenue : yaeOHuK aiist By30B / B. B. ITnomkua. — 4-e usm.,
nepepad. u non. — Mocksa : UznatensctBo FOpaidt, 2026. — 434 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-18654-3. — Texcr : anektponHbIi / OOpa3zoBarenbHas miaTdopma KOpaitr [cait].
— URL.: https://urait.ru/index.php/bcode/598404

3. CyBopoB, 3. B. MarepuanoBeneHue: METOJbl HCCIEIOBaHHUS CTPYKTYpPhl U COCTaBa

MaTepuanoB : yueOHuK Juisi By30B / O. B. CyBopoB. — 2-¢ u3n., nepepad. u mom. — Mocksa :
NznarensctBo FOpaiit, 2026. — 180 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-06011-9. —
Texct : omekrpoHHbeli // OOpa3oBarenbHas tiarpopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/585553

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. MarepuanoBeieHHEe U TEXHOJOTHs MaTepPUasIoB : Y4eOHHK AJisi By30B / oJ pefaxiuei .
I[1. ®etncoa. — 8-¢ m3., mepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2026. — 808 ¢. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-18111-1. — Tekcr : anekTpoHHbIH // OOpa3oBaTenbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/589509

2. Jluxaues, B. I'. MarepuanoBenenue : yaeOHuk /uig By3os / B. I'. JIluxaues, C. I'. bapanos,
A. A. Ky3pmun. — Mocksa : U3narensctBo FOpaiit, 2026. — 165 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-19718-1. — Tekcr : anexTpoHHbI // Obpa3zoBaTenbHas miatdopma KOpaiT [caifT].
— URL.: https://urait.ru/bcode/590343

3. bonnapenxo, I'. I'. MarepuanoBenenue : yueOHuk s By3oB / I'. I'. Bonnapenko, T. A.

KabanoBa, B. B. Pribanko ; mox penakmueii I'. I'. bonmapenko. — 3-e¢ uzn., mepepad. u gomn. —
Mocksa : UznatensctBo KOpaiit, 2026. — 381 ¢. — (Bsicmiee obpazoanue). — ISBN 978-5-534-
17884-5. — Tekct : snextponnsii // ObpaszoBarenbHas tuiardgopma IOpaiit [caiir]. — URL:

https://urait.ru/bcode/582762



4.4JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECyPChI
He npenycmotpeno

4.5 JInueH3u0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecmeuyenmne

1. Microsoft-Office
2. IIporpammusiii kommiekc MATLAB R2009a
3. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(hecCHOHATbHBbIE 0a3bI IaHHBIX U HHGOPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMbI

1) UHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIMYECKUE MaTepUalibl B 3JICKTPOHHOM BHJIE,
npeacTaBiIeHHbIC Ha caiTe https://lib.mospolytech.ru/ B paznene «bubmmorekay.

2) Poccuiickas HanmoHanbHas 6ubimoreka http://www.nlr.ru

3) OBC «YuuBepcurerckas 6ubnnoreka onnaiin» https://biblioclub.ru/index.php

4) DnexTponHas oubnuoreka http://books.atheism.ru/philosophy/

5) Epumnoe okHO jocTyma K oOpa3oBaTenbHbIM pecypcam DemepasibHblii  TOpTa
http://window.edu.ru

6) Hayunas snextponnas Oubnuoreka http://www.elibrary.ru

7) Poccuiickas rocynapctBeHHast 6ubanorexa http:/ www.rsl.ru

5 MarepuajbHO-TeXHHYECKOE o0ecrneuyeHne

1. KoMmmnbroTepHBIif Ki1ace ¢ MpeayCTaHOBIEHHBIM MPOTpaMMHBIM 00€CTIeYeHEM YKa3aHHOM
B 1. 4.5, MynbTUMEINIHOE 000PYI0BaHHE (TIPOCKTOP, MEPCOHANBHBIN KOMIBIOTEP MPEnoaBaTes,
JKpaH).

2. Ayautopusi IS JEKIMOHHBIX, TpakTHUeCKUX 3aHsATui. OOopyJoBaHHME U ammaparypa:
ayJJUTOpHasA H1O0CKa, BO3MOXHOCTBE MCIIOJIb30BaHUA MYHBTHMeHHﬁHOFO KOMILJICKCA.

6 MeTtoauyecKue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIAIUM ISl MPENoAaBaTe/is 0 OPraHu3anun
00y4eHus

Ha nepBoM 3aHATHM MO JUCHUILUIMHE HEOOXOJUMO O3HAKOMHUTBH CTYJIEHTOB C MOPSAKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIETO U MTPOMEKYTOUHOTO KOHTPOJIS), PACKPHITh
MECTO U pOJIb JUCIUIUIMNHBI B CUCTEME HayK, €€ NMPaKTUYECKOE 3HAUYEHUE, JOBECTU JIO CTYICHTOB
TpeOoBaHus K (popMe OTUETHOCTH M NPUMEHEHHUs BHUAOB KOHTpOIs. Bwimatorcs 3amanus Ans
MOJTOTOBKHU K 3aHSTHSIM.

[Ipu moarotroBke k 1a00paTOPHBIM paboTaM MO MEPEUHIO OOBIBICHHBIX TEM MIPEMOAaBaTEIIO
HEOOXOIMMO YTOYHHTH IUIAH UX TPOBEICHHS, IPOIyMaTh (POPMYITUPOBKU U COAEPIKaHUE yUEOHBIX
BOIPOCOB, BHIHOCUMBIX Ha O0CY>KICHHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHUECKUX BOIIPOCOB.

B xonme paboTbl BO BCTYNHUTENBHOM CJIOBE PACKPBITh MPAKTHUUECKYIO 3HAYUMOCTH TEMBI
paboThl, OTpeAeIUTh MOPSAIOK €€ MPOBEACHHUS, BpeMs Ha 00CyKIeHHE KaXKI0ro y4eOHOro BOmpoca.



10

[Tpumensist GpOHTATBHBIHN ONPOC JAaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYACHTaM, PUCYTCTBYIOIINM
Ha 3aHSATHUU.

B 3akmounTenbHON 4acT paboThI ClIEAYET MOABECTH €€ UTOTH: AAaTh OLEHKY BBICTYIUICHUN
Ka)KIOrO CTYJIEHTa U y4eOHOU TpyMIIbl B IIeNIOM. PacKpbITh MONOKHUTETbHBIE CTOPOHBI H HEJJOCTATKU
MPOBECHHON J1abopaTopHOl paboThl. OTBETHTH HA BOMPOCH CTYIACHTOB. BwimaTe 3amanHus s
CaMOCTOSTENILHOW PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Meroauka  mpenojaBaHMs — JUCHUILIMHBL — «MartepuasioBeieHne» W pealn3anus
KOMIIETEHTHOCTHOI'O IIOJXOJa B H3JIOKEHHH M BOCHPHMATHM MaTepuana IpeaycMaTpuBaeT
UCIIOJIb30BAHUE CIIEIYIOMIMX AaKTUBHBIX W HHTEPAKTHUBHBIX (OPM MPOBEIEHUS TIPYMHIOBBIX,
UH/IMBUYAJIbHBIX, AyJUTOPHBIX 3aHATHH B COYETaHUM C BHEAYAUTOPHOH pabOTOM C MLEbIo
dbopMHUpPOBaHUS B PA3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00YYaIONIUXCS:

— TMOJArOTOBKA K BBIIOJHEHUIO M 3alluTa J1abopaTopHbIX paboT C  IOMOIIBIO
CHEIHAIM3UPOBAHHOIO ITPOIPAMMHOT0 O0EeCTIeUeHus;

— T€XHOJIOTUH aHAJIN3a CUTYalUH I aKTUBHOT'O O0Y4€HHUs1, KOTOPBIE MTO3BOJISIOT CTYICHTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUHN U UX TIOCIIEACTBUM,
JIEMOHCTPUPOBATh pa3IMYHbIE NO3ULINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1Mo TUCHUILIMHE BEAETCS C MPUMEHEHUEM TPAJAULIMOHHBIX MOTOKOBO-TPYMIIOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHONIOTui. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOTO
npolecca Mo AUCHUIIIMHE UCIONB3YIOTCS CIAeAYIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTUH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOEKTOpa U mporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus 1Jis1 00y4AKOIIHUXCS 10 OCBOCHUI) TUCIUNIHHBI

CamocrositenpHass paboTa sIBASETCS OAHUM U3 BHUAOB YyueOHbIX 3aHsTud. Llens
CaMOCTOSITEIbBHOW pabOThl — MPAKTUYECKOE CaAMOCTOATENLHOE IMOJYyYeHHUE CTYJICHTaMH HaBBIKOB
paboThI B MpOrpaMMe MaTeMaTHYeCKOT0 MOJCIIMPOBAHUS, PACCMATPUBAEMBIX B MIPOLIECCE U3YUCHUS
JTUCITATITAHBL.

AyauTopHas caMOCTOsITeNbHAs paboTa Mo JUCIHUILTUHE BHIMOTHIECTCS HA yUeOHBIX 3aHATHIX
O] HEMTOCPEACTBEHHBIM PYKOBOCTBOM IPEMOIaBaTENS U MO €r0 3aJaHHUIO.

BreayautopHas camocrosiTenbHas paboTa BBIIONHSAETCS CTYACHTOM 10 3aJIaHUI0
npernoaaBaTesis, Ho 6e3 ero HermocpeICTBEHHOTO y4acTHs.

3aoauu camocmoamenbHoil padomul CmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOH padoTHI;

- OCBOGHUE COJICPKAHUS TUCITUTIITUHBI,

- yrayOseHne coiep KaHus U 0CO3HaHWE OCHOBHBIX TOHATUN JUCIUTIIINHBL;

- ICTIOJIb30BaHUE MaTepuasa, COOPaHHOTO U MOJIYYEHHOTO B X0J1€ CAMOCTOATEIbHBIX 3aHATUN
1utst 5 (PEKTUBHOM MOATOTOBKHU K 3aUeTy.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- CAMOCTOSITEIbHOE U3yUE€HUE OTACIIbHBIX TEM JIUCIUILINHBI;

- IOJTOTOBKA K JIJAOOPATOPHBIM 3aHATHSIM;

- oopmiileHHE OTYETOB IO BHIMOJIHEHHBIM JTAOOPATOPHBIM paboTamM W MOATOTOBKA K HX
3alUTe;

- IOJTrOTOBKA K 3a4eTy.

J1714 BBINOIHEHUS JTF000T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO POITH ClIeTyIOIIHe
JTaIbl:

- OTIpeJIeNICHUE 1IeJIM CaMOCTOSITENIbHOM paboTHI;

- KOHKpETH3allus M03HaBaTeIbLHOM 3a1a4u;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIEKBaTHOTO CIIOC00a JEHCTBYSI, BEIYIIEro K PEIICHUIO 3a/1a4H;
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- INIJAHUPOBAHUE PAOOTHI (CAMOCTOATENBHOM MU C TOMOILBIO IIPETIOAABATEN) HAJl 3a/1aHUEM;

- OCYLIECTBJICHHE B TIPOLIECCE BBINOJHEHHUS CAMOCTOSTEIBHOH pPabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOIO U KOHEYHOT'0) PE3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS PaOOTHI;

- pedexcus;

- Ipe3eHTalus paboThI.

7 oH] OLIEHOYHBIX CPEICTB

B nponecce 00yueHHs NCIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTEIBHOM
paloThI CTYICHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U MIPOMEXKYTOUHBIX
aTTeCTaluu:

- 3al1KTa JJabOpPaTOPHBIX paboT;

- 3ayYer.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOMINE KOMIIETCHIINN:

Ko
A HanmeHnoBaHMe KOMIIETEHIIUM BBINTYCKHUKA
KOMIIeTeHIINHA
Crnioco0eH MpUMEHSTh COBPEMEHHBIE DKOJOTUYHBIE M O€30TaCHBIE METObI
OIIK-7. palMOHAIIBHOI'O UCIIOJIL30BAHUS CHIPHEBBIX M DHEPIrETHYECKUX PECYPCOB B
MAIIMHOCTPOCHHH.

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJIbTATOB 00y4eHuUs!

IlepeyeHb O1IEHOYHBIX CPEACTB MO AUCHUIIMHE «MaTepuaioBeeHe»

Bun xontpons HanmenoBanue
Ne C3VILTATOB | KOHTDOMS DE3YIIETATOR Kpartkas xapakTepucTuKa KOHTPOJIS PE3YJIbTATOB
o P 06y P 6 pesy o0yueHus
YUECHUS 00y4eHus

JTaGopaTopnasi paboTa BBITIOIHSAETCS WHIUBUTYTHHO
KOKIbIM CTyneHTOM. OdopMIeHHBIN OTYET CTYICHT]
ClaeT TpEeIoaBaTelli0 Ha TIPOBEPKY B 3apaHee
yCTaHOBJIEHHBIN cpok. [Ipu mpoBepke mpemnoaBaTelb
OIICHWBAaeT KadecTBO O(OPMIICHUS, TNPABUIHLHOCTH
pacdeToB W BBIBOJOB. K 3ammre mpabopaTtopHOi
paboOTBI  JIOMYCKAIOTCS  CTYACHTHI,  KOTOPBIC
BHITIOTHWIN paboTy, oQOpMIIIA B COOTBETCTBUHU C
TpeOOBaHUSIMU OTYET O JIabopaTopHOW paboTe U
MPEJOCTAaBMIIM €ro K 3amuTe. KaXIoMmy CTyIeHTY)|
3ajaeTcss HE MeHee 3-X BOIPOCOB Ha TEMY]
mabopaTopHoii paboThl. Jlamee MPOBOMUTCS 3alIUTa
OTYeTa KaXJBIM CTYJCHTOM WHIWBHIyaJbHO B
(dhopmate "Borpoc-oTBeT" (3aar0TCs 3 BOIpoca).

1 Texymuit JlaGopaTtopHnast pabota
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2 [TpoMexyTOUHBIH

3aueTr

[TpomesxyTouHasi aTTecTalys o0yJaromuxcs B popme
3ayeTa MPOBOAMTCSA IO pe3yJbTaTaM BBIIOJIHEHUS
BCEX BHIOB Yy4eOHOH paboThHI, MPeIyCMOTPEHHBIX
y4eOHBIM MJIAHOM MO JAaHHOW JUCIUILTHHE (MOIYJIIO),
MPA  STOM YYHTBIBAIOTCS PE3YJbTAThl TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH B TeUeHHE cemecTpa. OLeHKa
CTETICHH JOCTIKEHHS 00YYarOIUMHICS TIAHUPYEMBIX|
PEe3yJIbTaTOB OOYYEHHUS MO JUCLUIUIMHE (MOIYIIO)
MPOBOJUTCS TIPETOJaBaTeIeM, BEIYIINM 3aHATHS 110
IMUCIUIUTMHE (MOYJII0) METOJIOM SKCIIEPTHOM OIICHKH.
[lo wroraM NPOMEKYTOYHOM AaTTECTalUMu IO
MUCUMIUIMHE  (MOJYJII0)  BBICTaBJISETCS  OLICHKA
((3aUTCHOY WIIN «HE 3a4TCHOY.

3aueT mpoBoAMUTCS B popMe yCTHOTO orpoca. B cocran
OuseTa BXOJUT TPU TEOPETHUECKUX BOIIPOCA, OTBET HA
OUJIeT MPOXOIUT C MPEABAPUTEIIbHON NOATOTOBKOM 10
MUHYT. KOJTHUYECTBO TOTIOTHUTEEHBIX BOITPOCOB — HE
Oosee 1Byx. KomuuecTBO JONMOIHUTENBHBIX BOIIPOCOB
3aBHCUT OT IOJIHOTHI OTBETA, MPEICTABICHHOTO s
oLeHNBaHUA. JmuTenbHOCTh 3aueta 30 MUHYT.

K nmpomexyTo4yHOM arTecTanyy J0IMyCKarTCs TOIBKO
CTYACHTBI, BHIIIOJHHUBILNE BCE BUIBI y4eOHOM
paboTHI, IPEeTyCMOTPEHHBIE pabodeii mporpaMmMoii 1Mo

TUCIIUITIVHE.

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yUeHUS

Iloka3aTeneM olleHMBaHMS KOMIIETEHIIUN Ha Pa3JIMYHBIX 3TallaX UuX q)OpMI/IPOBaHI/IH ABJIACTCA

JIOCTH>KEHHE 00yUYaroIIMMUCS TUTAaHUPYEMBIX Pe3yJIbTaTOB O0OYUYEHHS M0 JUCHHUILITHHE (MOIYITIO).

Kpurtepun oneHnBanus

IMoka3arennb 5 3 4 5
He 3auteHo 3auTeHo
3HATH: OO0yuaromuiics OO0yuatomuiics Oo6yuaronuiics OO0yuaromnuiics
- obmactu JIEMOHCTPHUPYET JIEMOHCTPHUPYET JICMOHCTPHUPYET JIEMOHCTPHUPYET
MpUMEHEHHS MOJIHOE OTCYTCTBHE | HETMOJHOE YaCTHYHOEC MOJTHOE
Pa3IHYHBIX WK HEJIOCTaTOYHOE | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
MaTepHajoB B COOTBETCTBHE CIIEIYIOIIMX 3HAHWI: | CICAYIOIINX 3HAHUM: | CIECOYIOIMX
MPOMBIILICHHOCTH. CIIENYIOIINX 3HAHUH: | - 001acTh - obnactu 3HAHUU:
- obmactu TIPAMEHEHHUS TIPUMEHEHHS - obmactu
MPUMEHEHUS Ppa3IUYHBIX Pa3INYHBIX MPUMEHEHHUS
Ppas3IUYHBIX MaTepHaloB B MaTepHasoB B Pas3IUYHBIX
MaTepuralioB B MMPOMBINIJICHHOCTH. ITPOMBIINIJICHHOCTH. MaTepualioB B
MPOMBILIJICHHOCTH. HonyckaroTcs Jomyckarorcst MPOMBIIIJICHHOCTH.
3HAYUTCIIBbHBIC HE3HAUYUTCIIbHBIC CBO6OJIHO
OLINOKH, omuoKwy, onepupyer
IIPOSABIACTCA HCTOYHOCTH, HpI/IO6peTeHHI)IMI/l
HEAO0CTAaTOYHOCTb 3aTpyAHCHUA TIPU 3HAHUSMHU.
3HAHWU, 110 PSLY AHATTUTHYECKUX
MoKa3areei, orepanusix.
oOyugaromumics
HCTIBITHIBACT
3HAYUTEIbHbIC
3aTpyIHEHUs IpU
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ONEPUPOBAHUU
3HAHUSIMH TIPU X
[epeHOCce Ha HOBbIE
CUTYalIUH.

YMETh! OO0yuaromuiics He OO0yuatomuiics Obyyaromnuiics OO0yuaromuiics
- Ha3HA4YaTh PSKUMBI | YMEET WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
TEPMUYECKOH 1 HEJI0CTaTOYHOM HETI0JIHOE YaCTHYHOE TIOJTHOE
MeXaHHIeCKOU CTETICHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
00paboTkH - Ha3Ha4yaTh PSKUMBI | CIIETYIOMINX CIIEAYIOIINX CIIEAYFOIINX
MaTepHalioB AJs TEPMUYECKOU U YMEHUIL: YMEHUH: YMEHUM:
JOCTHKEHUS MEXaHNIeCKOH - Ha3HAa4yaTh PSKUMBI | - HA3HAYATh PEKUMBI | - HA3HA4YaTh
HYXHBIX 00paboTKH TEPMHUUECKOI 1 TEPMHUYECKOH 1 PEKHMBI
pe3ynbTaTOB. MaTepHaoB s MEXaHU4ECKOU MEXaHUYECKON TEPMUUECKON U
JTOCTIDKEHUS 00paboTku 00paboTkH MeXaHUIeCKOH
HYKHBIX MaTepualoB st MaTepHaloB s 00paboTKH
PE3YyIbTATOB. JOCTHUXKCHUA JOCTHUKCHHUA MaTepuaJioB IJid
HY>KHbBIX HYXXHbBIX JOCTUKCHUA
pe3yIbTaTOB. pe3yJbTaToB. HYXHBIX
Jomyckarorces YMeHHs OCBOEHBI, pe3yIbTaToB.
3HAYNTEIIbHBIE HO JIOITyCKAaIOTCS CBobonHO
OIINOKH, HE3HAYUTEIIbHBIE orepupyer
MIPOSIBIISICTCS omnoKy, PUOOPETEHHBIMU
HEI0CTaTOYHOCTh HETOYHOCTH, YMEHUSIMH,
YMEHHUH, 110 psILy 3aTpyIHEHUS IPU MIPUMEHSET UX B
MOKa3aTeneH, AHATTUTHYECKUX CUTYyaLusIx
o0yJaromuics orepanusx, MOBBIIIIEHHON
UCTIBITBIBAET NepeHoce YMEHHUI Ha | CIIOMKHOCTH.
3HAYUTCIIbHBIC HOBBIC,
3aTpyIHEHUs MU HecTaHJIapTHbIE
OIIEPUPOBAHUH CUTYyallUH.
YMEHUSIMHU TIPH UX
TepeHoce Ha HOBBIE
CHUTYaIIH.
BJIAJICTh: OOyuaromuiicss  He | OOywarommiicst B OO0yuaromuiics OO6yuaromuiics B
- HaBBIKAMHU BIaZiceT WM B | HEJOCTaTOYHOU YaCTUYHO BJIaJCET: MIOJTHOM 00BeMe
BBISIBIICHUS HEJIOCTaTOYHOH CTETICHH BIIA/ICET: - HaBBIKAMHU BIIAJICET:
TEH/ICHIIUH B CTCTICHH BIIA/ICET: - HaBBIKAMH BBISIBIICHUS - HaBBIKAMHU
Pa3BUTHUH MHPOBOTO | - HABBIKAMH BBISIBIICHUS TEH/ICHINII B BBISIBIICHUS
MaTCpUAJIOBCICHUA BBIABJICHUSA TeHIIeHI_H/Iﬁ B pa3BUTHU MHUPOBOT'O TeH}IeHLH/Iﬁ B
- MCTOJaMH BI)I60pa TeH}IeHL{I/Iﬁ B Ppa3sBUTHHU MHUPOBOT'O MaTCpPUAIIOBCICHUA pa3BUTHU
MaTepHasoB B Pa3BUTUH MHPOBOTO | MaTepUaliOBEACHHS; | - METOJaMH BEIOOpa | MHPOBOTO
TEXHOJOTUYECKHX MaTepUallOBEJCHUs; | - METOJaMH BbIOOpa | MaTepHasoB B MaTepHalloBEICHUS;
mporeccax - METO/IaMH BbIOOpa | MaTepHajoB B TEXHOJOTUIECKHX - METOJIaMH1 BBIOOpa
TIPOM3BO/ICTBA. MaTepuasoB B TEXHOJIOTHUECKHUX mporeccax MaTepHasoB B
TEXHOJIOTUIECKUX rporeccax TIPOM3BO/ICTBA. TEXHOJOTUIECKUX
nporeccax TIPOM3BOACTBA. HaBbIku ocBOEHBI, nporeccax
MIPOU3BOJICTBA. OO6y4atommuiics HO JIOITyCKAIOTCS MIPOU3BOJICTBA.
HCTIBITBIBACT HE3HAYUTEIIBHBIC CobogHO
3HAYNTEIIbHBIC omnoKy, MPUMEHSET
3aTPYIHEHHU IIpU HETOYHOCTH, IIOJIy4YEHHBIE
IIPUMEHEHHUH 3aTpyAHEHUs IIpU HaBBIKHU B
HAaBBIKOB B HOBBIX AHAJIUTUYCCKUX CUTyaluiax
CUTYaLUsIX. orepanusx, TIOBBILIEHHOH
NepeHOCce YMEHHUI Ha | CIIOHOCTH.

HOBEIE,
HECTAaH/IAPTHHIE
CHUTYaLlNU.




14

IIIxana oneHUBAHUSA l'lpOMe)KyTO‘-IHOﬁ arrecranum: 3a4eT

Ixajna
Onucanue
OLICHMBAHMS

BerinonHeHs! Bce BUbI yueOHOH paboThl, IPelyCMOTPEHHbIE YUEOHBIM IIJIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB
IIPUBEJCHHBIM B TaOJIMIIaX [TOKa3aTelel, onepupyeT NpuoOpeTeHHbIMU

3auTeHo 3HAHUSAMHU, YMEHUSIMHU, HABbIKAMU, IPUMEHSET UX B CUTYaLUAX ITOBBIILIEHHOM
cy10kHOCTH. [IpH 3TOM MOTYT OBITh AONYILIEHbI HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHMS IPH AHATTUTHUECKUX OIepalysiX, IEPEeHOCE 3HAaHUM
Y YMEHHUI Ha HOBBIC, HECTAaHIAPTHBIC CUTYALMH.
He Brinonnen oauH niu 6osiee BUAOB yueOHOU paboThl, MPeayCMOTPEHHBIX
yueOHbIM I1aHOM. CTyJIeHT JEMOHCTPUPYET MOJTHOE OTCYTCTBHE MU
HEZ0CTaTOYHOE COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB MPHUBEIECHHBIM B

He 3auteHo | Tabiuiax mokasaTelssiM, IOIyCKAIOTCs 3HAYUTEIbHbIE OIINOKH, IPOSBISETCS
OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB 110 sy MOKAa3aTeseH, CTyIEHT He
MO’KET OIIEPUPOBATh 3HAHUSAMU U YMEHUSIMU IIPH UX IIEPEHOCE HA HOBBIC
CUTYallUH.
IIIxaja OneHNBAHUSA TEKYILIEro KOHTPOJISI
HanmenoBanue
KOHTPOIIA [IIkana oneHUBaHUsA Onucanue
pe3yabTaTOB
0o0y4eHus

Brinonnenue n
3ammra
nabopaTtopHoit
paboThI 10 TeMe
pasznena

3aureHo: HabpaHo 2 u Ooee
OasoB

Hesaureno: HaGpano 1 u meHee
OaoB

Kpurepun ornieHnBanus

OO6muit 6am1 npu oLeHkKe
CKJIaJIBIBAETCS U3 CJIEIYIOIUX
MOKa3aTene:

- IPUBEJICHBI METOJIUKU OLIEHKH
TEXHOJIOTHYECKUX MapaMeTpoB — 1
Oann

- BBIBOJIBI JIOTUYHBI 1 00OCHOBAHBI
— 1 6amn

- ohopmiteHHE pabOTHI
COOTBETCTBYET TpeboBaHMsIM — 1
Oann

- pacueTHas M rpaduyeckas 4actu
BBITIOJTHEHBI BepHO — 1 Oart

B kagectBe (hopM TeKyIIero KOHTPOJIS
3HAHUH CTYJEHTOB HCIIOJIB3YIOTCS
oT4eThl 1o JabopatopHbIM padotam. K
BBINOJIHEHHIO SKCIIEPUMEHTAILHON
yacTu Ja00paTopHOil pabOTHI
JIOMYCKAIOTCsl CTYACHTHI,
MOJITOTOBUBIIIHE TIPOTOKOJIBI
BBINOJIHEHUS TaOOpaTOPHOI paboTHI.
[TpoTokomsr ohopmitsIIOTCS B
COOTBETCTBHUH C TPEOOBAHUAMHU
METOMYECKUX yKa3aHUH Kaeapsl.
Otuer no 1aboparopHoit pabote
COJIEPIKHUT TPOTOKOJT TIPOBEICHHSI
n1abopaTOpHOil paboThI, pacyeTsl,
rpadU9ecKyro 4acTh, BEIBOIBI.
3amura oT4yera 1o J1abopaTopHOH
paboTe OCyIIeCTBIISIETCS
UHAUBUAYaNbHO. CTyIeHTOM
MIPEI0CTaBISACTCS O()OPMIICHHBIN OTYET.
OneHnBaeTcst KauecTBO 0(hOpMIICHUS,
IIPaBUIBHOCTh PACYETOB U BBIBOJIOB.
CTyneHTbl, He BHIIOJTHHUBIINE
nabopaToOpHYyIO paboTy, K 3alIUTe HE
JONYCKAIOTCS




15

7.301eHOYHbIE CPEACTBA

7.3.1 Texkyuuii KOHTPOJIb

KonTpoabHbIEe BOPOCHI K 3a1UTE JA00PATOPHBIX padoT

Jlaboparopnas pabota Ne 1
1. [IpuBeuTe OCHOBHBIE NpaBUiIa pabOThl HA MUKPOCKOIIE.
2. Yem onpenensercs yBeJIUudeHNE MUKpOcKona?
3. UTo MOHUMAIOT I10 pa3pelIaroiieii ClocOOHOCThIO MUKpPOCKOTIa?
4. Kak MOKHO MOBBICUTb Pa3pelIaloulyo ciocoOOHOCTh MUKpOCKoma?
5. Uto Takoe abeppauuun?
6. B ueM cymHocTb cheprudeckoit 1 xpoMatuueckoil abeppauuu? Kak onu ycrpansores?
7. Ilepeuncnure OCHOBHBIE Y3JIbI MUKPOCKOIIA.

Jlaboparopnas pabota Ne 2

1.Yrto Takoe rutactuyeckas u ynpyras nedopmanus?

2.YTo0 Takoe HaKIEN METAILIIOB?

3.UT0 Takoe peKpucTauIM3aIus, U3 KaKUX CTaJAui CKIaJbIBA€TCs 3TOT Iporecc?

4.Kak 3aBUCHUT TeMIIepaTypa peKpUCTAIUIU3ALUN OT TEMIEPATYPHI IJIABJICHUS METAJUIOB U
CIUIaBOB?

5.Yto Takoe KpUTHUECKasl CTeNeHb Aepopmaruu?

6.ITouemy BenMuMHA 3€pHA 3aBUCHUT OT cTerneHu aedopmarmn?

7.Kakue u3smMeHeHHsI MPOUCXOIAT B METAJlIaX B pe3yJbTaTe MacTuueckoil nedopmanun’?

8.Kakue (akTopsl BIUSIOT HA TEMIIEPATyPy PEKPUCTATUIU3AIMHA METAIIOB?

9.YT0 noHnMaetcs 1noj BO3BPaTOM HIIA OTABIXOM?

10.Kakue pakTopsl 1 Kak BIUSAIOT HA pa3Mep 3epHA MMOCIE PEKPUCTATUIA3AINN?

JlaGopartopnast pabota Ne 3

1. Kakoii criyiaB Ha3bIBalOT 3BTEKTUUECKUM, JOIBTEKTUUYECKUM U 3a9BTEKTUUECKUM?
2. B ueM 3akitoyaeTcsi TEpPMUUECKHUI METO/1 TOCTPOSHUSI TUarpaMM COCTOSIHUS?

3. Kakue To4YKM Ha3bIBAKOT KPUTUIECKAMMU?

4. B kakoM cilydae Mojb3yrTCs MPABUIOM OTPE3KOB?

5. Kakune nquarpaMMbl Ha3bIBAKOTCSI PABHOBECHBIMU?

JlaGopatopHas pabota Ne 4

1. atiTe kmaccu(UKAIIO YIIIEPOAUCTON CTATHM IO MUKPOCTPYKTYpE.

2. Kak U3MEeHAI0TCS CTPYKTYpa, MEXaHUUECKUE U TEXHOJIOTUYECKHUE CBOMCTBA CTANIU MIPU
YBEIUYEHUH KoruecTBa yriepoaa? [IpuBecTr KOHKPETHBIE IPUMEPHI.

3. [lepeuucnuts Bce CTPYKTYPHBIE COCTABIISAIONINE, BCTPEYAIOLIUECS B CTAJISX, U JIaTh
XapaKTEPUCTUKY UX CBOMCTB.

4. Kakue ctanu Ha3bIBAIOTCS JOIBTEKTOMAHBIMU, SBTEKTOUIHBIMHU, 3a9BTEKTOUTHBIMU?
KakoBa ux cTpykTypa u cBoicTBa?
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5. JlaiiTe XapakTepUCTUKY IUIACTUHYATOMY U 36pHUCTOMY MEPIUTY, OOBSICHUTE ITPU KaKUX
YCIIOBUSIX OHU MOJTYYaroTCsl.

6. OnpenenuTe OTHOCUTENBHOE KOJINYECTBO NepauTa B ciase ¢ 0,12 % C.

7. Ilepeuncnure OCHOBHBIE JTMHUU M TOUKU HA JUArpaMMe jKee30 — HEMEHTHT.

8. B yem paznuune nepBUYHOI0, BTOPUYHOTO U TPETUYHOTO LIEMEHTHUTA?

Jlaboparopuas pabota Ne 5

. Kakyo cranp Ha3bIBatOT JETHPOBAHHOM ?

. IlpuBeauTe KnaccupuKaIMio JETHPOBAHHBIX CTaJEH.

. Kakue cranu oTHOCATCSA K KOPPO3UOHHOCTOUKUM?

. Kakue cranu npuMeHsIoT A1 U3roTOBJIEHUS MIPYKUH U peccop?
. Ha3zoBuTe OCHOBHBIE IPyNIIbI JIETUPOBAHHBIX CTAJICH.

. Kak mapkupyoT nerupoBaHHble cTanu?

N N B W N~

. C KaKoH 1eNbI0 OCYIIECTBIISAIOT JICTUPOBAHUE CTaIN?
8. B kakoM ciydae Mapraser] 1 KpeMHHUH SBJISETCS MOCTOSIHHOW MPUMECHIO, @ B KAKOM
JETUPYIOLIUM 3JIEMEHTOM?

Jlaboparopnas pabota Ne 6

1. late onpenenenne 3akanku ctanu? Lens 3akanku?

2. Kax BpIOupaeTcs Temneparypa HarpeBa IoJl 3aKaJIKy J1JIsl JOIBTEKTOUIHBIX U
3a3BTEKTOUIHBIX CTaIEH?

3. Kak BusieT CKOPOCTh OXJIXKACHHS Ha XapaKTep MOTy4aeMblX HEPAaBHOBECHBIX CTPYKTYP
B cTanu?

4. Kak BIMSIIOT JIETUPYIOIIME AIEMEHThI Ha KPUTHUECKYIO CKOPOCTh 3aKaJIKu?

5. Kak BAUSIIOT HEOTPEB M NIEPETPEB HA CTPYKTYPY M TBEPAOCTH cTanu 457

6. Kak BIuAIOT yriepos 1 Jerupyromre 31eMeHThl Ha 3aKaJTUBAeMOCTh U IPOKaJINBAEMOCTh
cranu?

7. Kakue TpC6OBaHI/ISI MPEABABIAIOTCA K OXJIAXKACHUTIO TIPU 3aKajiake?

JlaGopartopnast pabota Ne 7

1. B uem 3akitouaercs MpoIecc MOJHOTO OTXKUTA JOIBTEKTOUIHON CTaIH?

2. Yto Takoe HOpManu3anus?

3. Kakue cTpyKTypHBIE U3BMEHEHUS IPOUCXOIAT IIPU TOJTHOM OTKHTE?

4. Kak BpIOMparoT TeMIiepaTypy HarpeBa Jjisi OT>KUTa JOIBTEKTOMIHON cTann?
5. B kakux ciyyasx Ha3HA4aroT MMOJIHBIM OTXKUT cTauu?

6. B xakux ciayyasx Ha3HA4YarOT HOPMAIU3ALUIO CTAINA?

JIaGoparophas pabota Ne 8

1. Kak xmaccupuiupyroT alFlOMUHHAEBBIE CIIJIaBbI?

2. Kakue KOMIIOHEHTHI OOBIYHO UCTIONB3YIOT JJIs ISTUPOBAHUS aJJIOMHUHHUEBBIX CIIJIAaBOB?
3. [IpuBenute npumMepsl 1ePOPMUPYEMBIX, TEPMUUECKH HEYIIPOUHSIEMBIX CIIJIABOB.

4. Kakue criiaBbl Ha3bIBalOT CUIIyMUHAMuU?

5. KakuMy KOMIIOHEHTAMU JIETUPYIOT CUITYMUHBI?

6. Kakue naTyHu Ha3bIBalOTCS OAHO(DA3HBIMU?

7. Kak Mmapkupytot aedopMupyeMbIe JIaTyHU?
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8. Kak MapkupyroT JTUTEHHbIE JIaTyHU?

9. Kakue naTyHu Ha3bIBaloT "MOpcKkuMu"?

10. Yro Takoe OpoH3a, JaTyHb, 6a00HUT?

11. HazoBuTe Mapku U 006J1aCTH IPUMEHEHUS] TUTAHOBBIX CILIABOB?
12. I'e ucronb3yoTCs MarHUeBbIE CIJIABbI M IIOYEMY ?

7.3.2 IIlpoMeskyTOYHAA aTTeCTAIUSA

BOl'lpOCI)I K 3a49€Ty

OIIK-7 Cnioco6eH NpuMeHSITh COBPeMEHHbIE IKOJIOTHYHbIE H (e30MacHbIe MeTO/AbI
PAlMOHAJILHOTO UCIIOJIL30BAHNS CHIPbEBBIX U JHEPreTHYECKHX PECYPCOB B
MAIIUHOCTPOCHHH.

1. CtpykTypa u cBoicTBa MaTepuanoB. Kpucraminueckoe COCTOSIHME MaTepuara.

2. MeToapl u3y4eHHus CTPyKTypbl MaTEPHAJIOB.

3. Kpucrannuueckas pemierka. OCHOBHbIE TUIIBI PELIETOK METAJIOB.

4. ITomumopdusm. [TomumopdHbIe TpeBpaieHus.

5. JledeKxThl KpUCTAIIIMUECKOTO CTPOCHHUSI.

6. AHM30TpONUSI.

7. DHEpreTU4YecKue yCiaoBHs KpUCTAIN3aluu. BinsiHe CKOPOCTH OXJIaKACHHS Ha
KPHUCTAJIIIN3ALUIO.

8. Mexanusm kpucramnuzauuu. [lapameTpsl KpucTauM3aui.

9. Kpucrannnueckue 30HbI CIUTKA. Y caJka.

10. Bunasr nedopmanmu. MexaHu3M 1IacTUdecKon aedopmariim.

11. Hakrnern nipu rutactuueckoit nedopmaruu. Poitb muciokaiuii B ynpoYHEHHUH.

12. MexaHn4eckue CBOMCTBAa METAJLIOB.

13. MexaHn4ecKue XapakTepUCTUKHU, ONIPEAEIAEMBIE ITPU UCIIBITAHUN HA PACTSKEHHE.

14. TBepOoCTh U CIIOCOOBI €€ OIPEICIICHUSL.

15. MexaHnueckue XapakTepUCTUKHU, ONIPEAeIsieMble ITPU TUHAMUYECKUX UCIIBITAHUAX
(ynap-Has BS3KOCTb, TEMIIEpATypa XJIaJHOJIOMKOCTH).

16. Bonpocsl o quarpamme coctosiuus Fe — C. (O6s3arenbHbIi 1-b1i BOIpoc BO Beex
ouerax)

* 1300pa3uth nosHyto (Ha3oByro AuarpaMmy (C TBOWHBIMU JTMHHUSIMU)

+ XapaKkTepuCcTUKa KOMIIOHEHTOB U (a3 CHCTEMBI

* [IpeBpaienus B cTayisx, OeIbIX U CEePhIX UyTyHax

* OCHOBHBIE CTPYKTYPBI CTaJIH, OEJI0T0 M CEPOro YyryHOB

* PaccMoTpeTh KpucTaIM3anuio U GopMUPOBaHUE CTPYKTYpPHI JTF000TO cIliaBa
(TEXHUYECKO-TO )KeJe3a, J10- , 3a- ¥ 3BTEKTOUIHOMN CTall, J10- , 3a- ¥ 3BTEKTHUYECKOT0 OEI0ro
YyTyHa, CEpOro YyryHa C IJIaCTHHYAThIM I'padUToOM)

17. CBsi3b MKy CTPYKTYPOM M CBOMCTBAMU CEPBIX UYT'YHOB.

18. Bnusinue yriepo/ia ¥ MOCTOSIHHBIX ITPUMECe Ha CBOMCTBA CTalH.

19. CnnaBel Ha OCHOBE MEIH, alFOMHHUS, TUTaHa. baOOUTEL.

20. ITopoikoBble 1 KOMIO3ULIMOHHBIE MaTEPHAIIBI.

21. Hemeraminueckue MaTepUasbl.

22. IlpeBparieHus Ipu HarpeBe CTajlH.

23. Poct 3epHa aycTeHUTA.
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24. N3oTepMuyeckuil pacraj NepeoxyiakeHHOr0 ayCTEHUTA.

25. U3oTepMuyeckue auarpaMMbl paciaja nepeoxJiaxJaeHHOT0 ayCTeHUTa.

26. IIpeBpanieHus npyu HENPEPHIBHOM OXJIAKICHUH CTaIu. TepMOKMHATHYECKUE
JUarpaMMBl.

27. BnusiHue JIerupyrommx 3J1€MEHTOB Ha YCTOMYMBOCTh M KHHETUKY pacnapa
NIEPEOXJIAXKIEHHOTO AyCTECHUTA.

28. IlpeBparieHust npu HarpeBe (IIpH OTIYCKE) 3aKaJICHHOM CTau.

30. Knaccuukanus, MapkupoBKa ¥ IPUMEHEHHE JIETHPOBAHHBIX CTAJICH.

31. Buapsl oTKHAra CTANHM.

32. 3akanka cTaJu.

33. OTHycK U CTapeHUE CTaJIu.

34. XuMHKO-TepMUuYecKasi 00paboTka.

35. Tepmo-MexaHuueckas 00pabOTKa CTaJH.



