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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 IMOBEIEHUS MAaTE€pPUajOB B PA3IMYHBIX YCIOBUSX HUX O0pabOTKU 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 «MarepuaaoBe/eHUe» HampaBjlIeHO Ha (OPMHPOBAHUE
y 00y4aroumxcs CiIeIyoIX KOMIETCHIINN:

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‘IGCKI/IX
pPECYpCOB B
MaIIHHOCTPOCHHH.

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
npoQecCuoHAIbHOU

ACATCIIBHOCTH Tpe6OBaHI/I$IM

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

HOIIK-7.3. Pa3pabaTsiBaeT

MEPOTIPHUSATHSI 10
TIOBBIIIICHUIO
9KOJIOTHYHOCTH,
0€30MacCHOCTH U Pecypco-
SHEProcOepeKeHHS
00BEKTOB
npoQecCuoHAIbHON
JESITeITbHOCTH.

3HaTh:

- 00J1aCTH PUMEHEHUS PA3TUYHbBIX
MaTEPHUAJIOB B MPOMBIIIICHHOCTH.
Ymern:

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

Baangers:

- HaBbIKaMU BBISIBJICHUS TE€HICHIIUIMA
B Pa3BUTUU MHPOBOTO
MaTepHUaIOBeICHUS;

- METOJIaMH BBIOOpa MaTEpUaIoB 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 AUCLHUIIIINHAMHU U HpaKTI/IKaMI/I

OOII:

Metobl U CpeacTBa U3MEPEHUM;
Mexannka poOOTOB U MEXaTPOHHBIX MOYJICH;
TexHUUecKue cpecTBa aBTOMAaTU3aLNY;




dusnka;

®u3nueCcKrue OCHOBBI 3JIEKTPOHUKH;
3KcrmyaTaum[ 1 HaJIagKa MGX&TpOHHI)IX u pO60TOT€XHI/IIICCKI/IX CHUCTEM,
DIEeKTpUYECKHE MAIlIUHBI;
DIeKTpOMEXaHUYECKHE YCTPONUCTBA U alapaThl aBTOMATHKH.

3 CTpyKTypa M cojep:KaHHe JUCHUTLTHHBI

OO11ast TPyA0EMKOCTh JUCIUILTAHBI COCTABIISACT 3 3aueTHbIe enuHuIbl (108 yacos).

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

Ne i/ . KonunuectBo | CeMecTphl
Buj yueOHoit padoThI
4acoB 3
1 AyAUTOpPHBIE 3aHATHS 54 54
B ToMm unce:
1.1 | Jlekiuu 36 36
1.2 | CemuHapCKHE/TPAKTUUECKHUE 3aHATHUS
1.3 | JlabopaTopHbIe 3aHATH 18 18
2 CamocTosiTesibHas padora 54 54
B tom uucne:
2.1 | IlogrotoBka K 3a4eTy 18 18
2.2 | IlogrotoBka 0T4€TOB MO J1a0OPAaTOPHBIM paboTam 18 18
2.3 | [loaroTtoBka K 3ammre 1a00paTOpHBIX PaboT 18 18
3 IIpomexyTOUHAS ATTECTALMSA
3adet/nud.3auer/7K3aMeH 3a4eTr
Htoro 108 108

3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUNINHBI

TpyroemMkocTs, yac
AyautopHasi pabora 3
=
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O E = = ®)
1 Pa3znea 1. Beeaenmne. 4 2 0 0 0 2
2 Paznen 2. CTpoeHne u cBoiicTBa
A P 18 6 0 2 0 10
METAJLJIOB.
2.1 | Tema 1. ATOMHO-KpUCTAIITUIECKOE 4 2 6
CTPOCHHE METAJLIOB.
2.2 | Tema 2. Kpucrammmsanus METalIOB U 2 4
CILJIABOB.
3 Pa3nen 3. Mexann4yeckue u
o ! 18 4 0 4 0 10
(usnyeckue cBoiicTBa
3.1 | Tema 1. dusznueckue, XUMUYECKHE,
MEXaHUYECKHE U DKCIUTyaTalluOHHbIE 2 2 4
CBOIMCTBA METAJIJIOB M CILJIABOB.




3.2 | Tema 2. MUKpOCKONIMYECKHIA aHATH3 5 5 6
OnpenenieHre MEXaHUYECKUX CBOMCTB

4 Pasnen 4. Teopusi cnjiaBos.
JlnarpaMMbl COCTOSTHUS ABOMHBIX 14 4 0 2 0 8
CHCTEM

4.1 | Tema 1. ®a30Bblii COCTAB CILUIABOB. 2 2

4.2 | Tema 2. Onpenenenne KpUTHIECKUX 2 2 6
TOYEK CILJIABOB JIBOWHBIX CUCTEM

5 Pa3nen 5. /Ilmarpamma cocTosiHUA 20 8 0 4 0 8
JKeJ1e30-YIJ1epoj]

5.1 | Tema 3. JlnarpamMmma COCTOSIHUS 4 2 4
xene30-yrinepoa. Craib.

5.2 | JImarpamMMa COCTOSIHUS JKeJe30- 4 2 4
yraepoa. YyryH.

6 Pa3pnen 6. ®a3oBble npeBpalieHUs 14 4 0 2 0 8
NpU HArPeBe U OXJIAKIeHUHI

6.1 | Tema 1. ®a3oBbIc MpeBpaIICHUS TPU 5 4
HArpeBe U OXJIAKJICHUH

6.2 | Tema 2. Tepmuueckas 0OpaboTKa:
OTKUT, HOpMaJIU3allysl, 3aKaJKa, 2 2 4
OTITYCK.

7 Pasgen 7. IIBeTHBIE MeTaLJIbI K 6 5 0 2 0 5
CILIABBI

8 Pazpean 8. B.mzmntle .IICFP[pOBaj-II/IH Ha 10 4 0 2 0 4
CTPYKTYPY U CBOIiCTBA CTaJEN.

8.1 | Tema 1. JlerupoBaHHBIC CTAJIH.

8.2 | Tema 2. 3y4yeHne MUKPOCTPYKTYPHI U 5 2 2
CBOWCTB JISTHPOBAHHBIX CTAJICH

9 Pasznen 9. Hemerauinueckue u 4 5 0 0 0 5
KOMIIO3UIIMOHHBIE MATEPHAJIBI

Hroro | 108 36 0 18 0 54

3.3 Conep:xkanue THCIHITITHBI

Pa3znen 1. BBeaenne

Brenenue. MatepuanoBezieHue, Kak HayKa O B3aUMOCBSA3U CTPOEHHUSA, COCTaBa U CBOMCTB
MaTepuaoB M CIUIaBOB. MaTepHuasbl B TETUIOOHEPTeTUYECKONW oTpaciu. PaboTa oTe4eCTBEHHBIX H
3apyOeKHBIX YUEHBIX B 00JIACTH MaTepUATOBEICHUSI.

Pasnen 2. CTpoeHne U CBOMCTBA METAJLJIOB.
CaoiicTBa MeTaioB. Mukpockonnyecknii ananus. OnpeneneHne MEXaHMYeCKUX CBOMCTB

Pa3znen 3. Mexanuyeckue u pusndeckue cBoiicTa
du3nyecKknue, XUMUYECKUE, MEXAHUYECKHUE U DKCIUTyaTal[MOHHBIE CBOWCTBA METANIOB U
CILIaBOB.

Pasznea 4. Teopus cniiaBoB. {luarpaMMbl COCTOSIHUSA IBOMHBIX CHCTEM

@Da30BbIi COCTAB CIUIABOB. THIIBI JUarpaMM COCTOSIHUS CILUIABOB JBOWHBIX cucTeM. [IpaBuiio
¢a3, mpaBuio oTpe3koB. 3akoHomepHocTH KypHakoBa. OnpeneneHrne KpUTHIECKUX TOUYEK CIIaBOB
JBOWHBIX cucteM [locTpoeHne quarpaMMbl COCTOSIHUS CILJIABOB JIBOMHBIX CUCTEM.



Pazgea S. /lmarpaMMa cOCTOSIHUA KeJI€30-yYIJIEPO/

JmarpamMma  COCTOSIHUSL — JKene30-IeMeHTUT. KommoHeHThl, (a3bl, CTPYyKTypHBIE
COCTABJISIONINE JKEJIe30yTJIEPOAUCTHIX CIJIABOB. BiusHUE yriepoja M MOCTOSHHBIX IpUMEced Ha
CTPYKTYypy W cBoicTBa. Jlmarpamma cocTosiHUSA >kene30-rpadur. M3yueHue MUKPOCTPYKTYpPHI
JKEJIe30yTIIEPOAUCTHIX CILIABOB.

Paszgen 6. @a3zoBble npeBpanieHusi NPU HarpeBe U OXJIAXKACHUN

da3oBble MpeBpallleHUs] MPU HarpeBe M OXJaXICHUU. Teopus TepMUyecKoW 00pabOTKu
ctanmy. JlmarpaMma M30TEPMUYECKOTO pacrajia MepeoXIakKICHHOTo aycTeHuTa. [IpeBpamenne npu
HarpeBe 3aKaJleHHOH cTanu. BiusHue TeMneparypsl U NPOJODKUTEIBHOCTH HarpeBa Ha CTpOEHHUE U
CBOIicTBa 3akajieHHOW cTanu. Bunmpl Tepmuueckoil oOpaboTku cramu. OOmas XapakTepHUCTUKA
IPOILIECCOB TepMUUECKOoi 00padoTku ctamu. Oxur craneil. Hopmanuzanus craneii. Ocobennoctu
3akanku crajned. CrnocoObl HarpeBa. 3aKaJlMBAEMOCTh M MPOKaIMBaeMoCTh ctayel. [IpakTuueckue
crocoObl 3aKkanku ctaneil. OTnycK 3aKaleHHbIX cTaneid. PU3nuecKue OCHOBBI XUMUKOTEPMHUYECKON
¥ TEPMOMEXaHUUYECKOU 00pabOTKH. 3aKaaKka yriaepoaucToi ctaym. OTIYCK yIIIepOAUCTON CTaIH.

Paznen 7. lIBeTHBIE MeTAJUIBI M CILJIABBI

Menp u criaBel Ha ee ocHOBE. JIaTyHu, OpoH3bl. O01Ias XapaKTepUCTHKA U KJIaCCH(PUKAIIHS

MEIHBIX CIUIaBOB. AJIOMUHUN ® ero cruiaBbl. OOIIas XapaKTepUCTUKA AIFOMHUHHEBBIX
craBoB. JlebopMmupyemMbie alFOMUHUEBBIC CIIaBbl. JINTEHHBIC aTlOMHUHHEBBIC CIUIaBbl. M3ydeHue
MHKPOCTPYKTYPbI U CBOMCTB MEIHBIX U aJJFOMUHUEBBIX CILUIABOB.

Pa3nes 8. Biausinue JierupoBaHusl Ha CTPYKTYPY M CBOMCTBA cTajIel

JlernpoBaHHble cTanyd. MapKupoBKa YIVIEPOJUCTBIX, JIETUPOBAHHBIX CTayled. BiusHue
JETUPYIOIIMX 3JEMEHTOB Ha NOIMMOp(U3M Kene3a. BiusHuEe IErupyrommx >JIEMEHTOB Ha
MapTEHCUTHOE NpeBpallcHue. BiusHue Jernpyrommx 3J1€MEHTOB Ha NPEBpAIlCHHUE NPU OTILYCKE.
Cranu  QeppUTHOrO, NEPIUTHOIO, MAPTEHCUTHOTO U AyCTEHUTHOro kinacca. M3ydeHue
MUKPOCTPYKTYPBI U CBOMCTB JIETUPOBAHHBIX CTaJICH.

Paznen 9. Hemerasuinyeckue 1 KOMIO3MIMOHHbIE MATEPHUAJIbI

[Mnactmaccel. OOmas xapakTepuCTHKA. TepMOIUTACTHI, PEaKTOIUTACTh. MeXaHUYeCKHe
CBOMCTBA TEPMOIUIACTHYHBIX TUTacTMacc. MeXaHHMYeCKHue CBOMCTBA TEPMOPEAKTHUBHBIX IIacTMacc.
CocraB pe3uH u snactomiactoB. Kayuyk. Kepamuka. Komno3uiimonHsie MaTepuarsl.

3.4 TeMmaTnKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH

3.4.1 CeMuHapCcKue/IPaKTUIECKUE 3aHATHUS
He npenycmoTpenst
3.4.2 JlabopaTopHbIe 3aHITHS

JlabGopaTtopnas padota Nel. [IpuroroBnenue Metaymiorpapudeckux MuiidoB. Y CTpoHCTBO U
IPUHLNI Pa0OTHl MUKPOCKOIIA.

JlaGopatopHas pabota Ne2. MccnenoBanue BIMSAHUSA XOJIOIHON IUIACTHUECKON Aedopmanun
U TIOCJIEIYIOUIET0 HarpeBa Ha MUKPOCTPYKTYPY U TBEPJIOCTh HU3KOYIJIEPOJUCTON CTaIIH.

JlaGopatopHas pabota Ne3. ITocTpoeHue nuarpaMmsl “‘CBUHEL-CypbMa’.

JlaboparopHas padota Ned4. MccnenoBaHre MUKpPOCTPYKTYpBI CTaIM B PABHOBECHOM
COCTOSIHUHU.

JlaboparopHas pabota Ne5. HccnenoBanre MUKPOCTPYKTYpBI JIETUPOBAHHOM CTAJIH.

JlaGopatopHas pabota Ne6. 3akaika yriaepoauCcThIX U JIETHPOBAHHBIX CTaJIEH.



JlabopaTtopHnas padota No7. OTKUT U HOpMATTU3AIIHS CTAIH.
JlaboparopHas pabota Ne8. HccnenoBanre MUKPOCTPYKTYPBI LIBETHBIX METAILJIOB U
CIIABOB.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)
He npenycmotpeno

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecieueHne

4.1 HopmatuBHbie 10KyMeHTbI 1 OCTbI
He npenycmotpeno
4.2 OcHoBHas1 JINTEpaTypa

1. MarepuanoBeeHre B MalIMHOCTPOCHUN : Y4eOHHK 11 By30B / A. M. Anackun, O. E.
Cenos, A. K. Oneruna, B. H. KiiumoB. — 2-¢ u3n., ucnp. u gon. — Mocksa : 3narensctBo FOpaiiT,
2026. — 459 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-18405-1. — TekcT : 2JIEKTPOHHBIN
// Obpa3zoBarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/600364

2. [Mnomkun, B. B. Marepuanosenenue : yueOHuK 111 By30B / B. B. Ilnomkun. — 4-e u3.,
nepepad. u gon. — Mocksa : U3parenbctBo HOpaiit, 2026. — 434 ¢. — (Briciee oOpa3oBanue). —
ISBN 978-5-534-18654-3. — Texkcr : anexTpoHHbIii // Obpa3zoBatenbHas miatdopma KOpait [caiiT].
— URL.: https://urait.ru/index.php/bcode/598404

3. CyBopoB, 3. B. MarepuanoBeneHue: METOJbl UCCIEIOBaHUS CTPYKTYpbl M COCTaBa

MaTepuasioB : y4eOHHUK uis By3oB / D. B. CyBopoB. — 2-¢ u3a., nepepad. u jgon. — Mockga :
WznarensctBo FOpaiit, 2026. — 180 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-06011-9. —
Texkcr : oamektponnbli // OOpasoBarenbHas tuiatrpopma IOpaiitr  [caiit]. — URL:

https://urait.ru/bcode/585553

4.3 lonoJHUTEIbHAS JUTEPaTypa

1. MarepuanioBeieHe U TEXHOJIOTHS MaTePHUAJIOB : YUeOHUK /I By30B / IO/ penakmueit I
I1. detucoBa. — 8-e u3a., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2026. — 808 ¢. —
(Bricuree oopazoBanue). — ISBN 978-5-534-18111-1. — Tekcr : anekTpoHHsIii / OOpa3oBarenbHas
matdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/589509

2. Jluxaues, B. I'. MarepuanoBenenue : yaeonuk ais By3oB / B. I'. Jluxaues, C. I'. bapanos,
A. A. Ky3pmuH. — Mocksa : UznatensctBo FOpaidt, 2026. — 165 ¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-19718-1. — Texkcr : anekTponHbIii // OOpa3zoBaTenbHas marGopma KOpait [caiT].
— URL.: https://urait.ru/bcode/590343

3. boumapenko, I'. I'. MarepuanoBenenue : yueOnuk mis By3oB / I'. I'. bormapenko, T. A.

Kabanosa, B. B. Peibanko ; mox penakuueit I'. I'. bonmapenko. — 3-e u3a., mepepad. u jom. —
Mockga : M3aarenscTBo FOpaiit, 2026. — 381 ¢. — (Bricmiee oopa3obanue). — ISBN 978-5-534-
17884-5. — Texkct : asnektponHblit // OOpa3oBatenbHas miuardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/582762
4.4 JnekTpoHHBIE 00pPa30BaTeIbHbIE PeCypPChI

He npenycmotpeno



4.5 JInneH3n0HHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe
odecnieueHue

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

4.6 CoBpemMeHHbIe TPO(ecCHOHATbHBbIE 0a3bl IaHHBIX U HH(OPMAaIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1) UnTepHEeT-pecypchl BKIFOYAIOT YUeOHO-METOINYECKUE MaTepUaIIbl B AJICKTPOHHOM BHJIC,
npecTaBiIcHHbIE Ha caiiTe https://lib.mospolytech.ru/ B paznene «bubnuorekay.

2) Poccuiickas HarmoHanbHas 6ubmuoTeka http://www.nlr.ru

3) OBC «YuuBepcurerckas oubnmoreka onnaiiny https://biblioclub.ru/index.php

4) DnexrponHas oubauoreka http://books.atheism.ru/philosophy/

5) EnmuHoe OKHO jgocTyma K oOpa3oBaTelbHBIM pecypcam DenepanbHbIl  mOpTal
http://window.edu.ru

6) Hayunas anekrponnas 6ubnuoreka http://www.elibrary.ru

7) Poccuiickas rocyaapcTBeHHas onbnuoTeka http://www.rsl.ru

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

1. KomnbroTepHblit K1ace ¢ MpeayCTaHOBICHHBIM IIPOIPAMMHBIM 00ECIIEYCHUEM YKa3aHHOM
B 1. 4.5, MyIbTHMEIUITHOE 000pyI0BaHNE (TIPOCKTOP, MEPCOHATBHBIA KOMIBIOTED MPETIOIaBaTeNs,
9KpaH).

2. Aymutopus Ui JIEKIIMOHHBIX, TPAKTUYeCKUX 3aHsTui. OOOpyI0oBaHWE U ammaparypa:
AyJJUTOPpHAasA NOCKa, BO3MOKXHOCTH UCIIOJIb30BAHUA My.]'[bTHMGI[HfIHOFO KOMILJICKCA.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanueckue peKoMeHIaIlUM U1 TPenoaaBaTeis M0 OpraHu3anuu
00y4eHus

Ha nepBoM 3aHATHH MO JUCHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTY/AEHTOB C MOPSAKOM €€
U3y4eHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIETO U IPOMEXYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO MU pOJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ NPaKTUYECKOE 3HAUYEHUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHus K (opMe OTUETHOCTM M NPHUMEHEHHs BUAOB KOHTpOJA. Bwinatorcs 3amanust i
NOJATOTOBKHU K 3aHSTHSIM.

[Ipu noaroroBke k 1a00paTOPHBIM pabOTaM MO NEPEUHIO OOBSIBICHHBIX TEM MTPENOaBaTel o
HE00X0/IMMO YTOYHHTD IUIaH UX MPOBEJICHHs, MPOIyMaTh (GOPMYIUPOBKU U COAEPIKaHUE yUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY’KJ€HHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHYECKHUX BOIIPOCOB.

B xozme pabGoThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAUMMOCTb TEMBbI
paloThI, OIPEAETUTH MOPATOK €€ IPOBEIECHUS, BpeMs Ha 00CYKJIeHHE KaKA0ro yueOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYACHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUH.

B 3axmounTensHON yacTu paboThI CIEAYeT MOABECTH €€ UTOTU: IaTh OLEHKY BBICTYIUICHUH
KaX/I0T0 CTYJICHTa ¥ y4eOHOM rpyNIbl B LIeJI0M. PacKpbITh MOJI0KUTENIBHBIE CTOPOHBI M HEAOCTATKH
npoBeieHHON JabopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYACHTOB. BhimaTh 3amanus s
CaMOCTOSATENIbHOW PabOThI O MOJArOTOBKE K CIEAYIOLIEMY 3aHSTHIO.
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Meroauka  mpenojaBaHMs — JUCHUILIMHBL  «MartepuasioBeieHne» M pealn3anus
KOMIETEHTHOCTHOTO TOJIXO0Ja B W3JIOKEHUM U BOCHPHATHM MaTepuana MpeaycMaTpHUBaeT
UCTIOJIb30BaHUE CIENYIOIINX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TPOBEAECHUS TPYIIOBBIX,
WHAVBUAYAIbHBIX, AayAUTOPHBIX 3aHATUN B COYETAHHU C BHEAYJUTOPHOW paboTOil C 1enbio
dbopMHUpPOBaHUS B PA3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00YYaIONTUXCS:

— TMOJArOTOBKA K BBIIOJHEHUIO M 3alluTa J1a0opaTopHbIX paboT C  IOMOIIBIO
CHEIHAIM3UPOBAHHOIO ITPOIPAMMHOT0 O0EeCTIeUeHus;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O O0Y4€HHUs1, KOTOPBIE MTO3BOJISIOT CTYICHTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTh IPUMEPHI IPUHUMAEMBIX PEILIEHUHN U UX IOCIIEACTBUM,
JIEMOHCTPUPOBATH pa3IMYHbIE O3ULINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSIX.

OOyuenue 1Mo JUCLUUIUIMHE BEJETCS ¢ MPUMEHEHUEM TPAIULMOHHBIX OTOKOBO-TPYMIIOBBIX
MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. [lpu ocyiecTBienun o6pa3oBaTeIbHOIO
npoliecca Mo AUCHUILIMHE UCHOJB3YIOTCS ClEAYIoUIe HHPOPMAIMOHHO-TEIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTHH: MPE3EHTAlMH C IPUMEHEHHEM MTPOeKTOopa U nmporpammel PowerPoint.

6.2 MeTO[lI/l‘{eCKI/Ie YKa3aHus 1Jisi oﬁyqalomnxca 0 OCBOCHHMIO TMCIIUIIJINHBI

CamocrostenpHass paboTa SBISETCS OJHMM M3 BHIOB yueOHbIX 3aHsATHiA. Llenb
CaMOCTOSTEIIFHONH PabOTBl — MPAKTUYECKOE CaMOCTOSTEIbHOE IOJyYCHHE CTYAECHTaMH HAaBBIKOB
paboThI B MporpaMMe MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, PACCMAaTPUBAEMBIX B IPOLIECCEe U3YUCHUS
JMCIUTIIHHBL

AynuTOopHas caMOCTOsATENIbHAS padoTa M0 TUCIHIIMHE BHIMOIHACTCS HAa yYEOHBIX 3aHATHAX
I0/] HETIOCPEICTBEHHBIM PYKOBOCTBOM IPETIOIaBATENS U 110 €r0 3aIaHHIO.

BaeaynuTtopHass camocTosiTelnbHas paboTa BBIMOJMHSETCS CTYJIEHTOM IO  33/IaHUI0
IpernoaaBaTess, Ho 0e3 ero HermoCcpPeICTBEHHOTO YJacTHsl.

3aoauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON pabOoTHI;

- OCBOCHHE COJICPIKAHUS JUCIIMILTUHEL,

- yroyOseHne coiep KaHus U 0CO3HaHWE OCHOBHBIX TOHATUN JUCIUTIIINHBL;

- IICTIOJTb30BaHKE MaTepraia, COOPAaHHOTO ¥ IOJTYYSHHOTO B XOJIE€ CAMOCTOSTEIIbHBIX 3aHSATHIA
1utst 5 (PEKTUBHOM MOATOTOBKHU K 3a4ETy.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- CaMOCTOSITEIPHOE U3yUeHUE OTJENbHBIX TEM TUCHUTUIHHEI;

- TOJATOTOBKA K JTAOOPATOPHBIM 3aHSATHSM;

- oopmiieHHE OTYETOB IO BBHIMOJIHEHHBIM JTa0OPAaTOPHBEIM paboTaM U MOATOTOBKA K HX
3alInTe;

- IOAATOTOBKA K 3a4eTy.

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEIEHON pab0Thl HEOOXO0IUMO TIPOUTH CIIETYIONTHE
STarbIL:

- OTIpeJIEeIICHHUE T CAMOCTOSATEIIBHOW PabOTHI,

- KOHKpEeTH3aIus T03HaBaTeILHOM 3a/1a4;

- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENTLHON padoTe;

- BBIOOD aJIEeKBaTHOTO CTII0Cc00a JEHCTBYSI, BEAYIIEro K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBAHKE PAOOTHI (CAMOCTOSATEIHLHOM HITH C TIOMOIIBIO MPETIOaBaTes1) HaJl 3a1aHUEM;

- OCYIIECTBIICHHE B TMPOIECCE BBIMOJHECHUS CAMOCTOSITEILHOW pPabOThl CaMOKOHTPOJIS
(TIpOMEXYTOYHOTO ¥ KOHEYHOTO0) PE3yIbTaTOB pabOThI U KOPPEKTUPOBKA BHITIOJIHCHHSI pa0OTHI;

- pepnexcus;

- Mpe3eHTaIus pPaboTHI.
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7 @oHJ OLIEHOYHBIX CPEICTB

B npouiecce o0yueHus: HCMIOAB3YIOTCS CJIEAYIOIINE OLIEHOYHbIE (POPMBI CAMOCTOSTEIBHOMN
paboThI CTYIEHTOB, OLICHOYHbBIE CPEJICTBA TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH U IMTPOMEKYTOUHBIX

aTTECTaIlUuU:

- 3al1KTa JJabOpPaTOPHBIX pabdoT;

- 3a4C€T.

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

Ko
A HanmeHnoBaHMe KOMIIETEHIIUM BbINTYCKHUKA
KOMIIeTeHIINHA
Crnioco0eH MpUMEHSTh COBPEMEHHBIE IKOJIOTUYHBIE M O€30TaCHBIE METObI
OIIK-7. panMOHAIIBHOI'O UCIIOJIBL30BAHMS CHIPEEBBIX UM DHEPIETUYECKUX PECYPCOB B
MAIIMHOCTPOCHUH.

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTaTOB 00y4eHus!

IlepeyeHb OlIEHOYHBIX CPEICTB MO JUCHUIIMHE «MaTepuajioBeeHNe»

Bun xonTpons
pe3yabTaToB

11/T1
00yueHus

HanmenoBanue
KOHTPOJISL pE3YyJIbTATOB
00yueHus

KpaTkast xapakrepucTuka KOHTPOJIS pe3yIbTaToB
o0yueHus

1 Texymmit

JlaGopartopHnast pabota

JlaGopaToprasi paboTa BBITIOIHSAETCS WHIUBUIYTHHO
KKIbIM CTyneHTOM. OdopMIIeHHBIN OTYET CTYICHT]
ClaeT TpEeIoJaBaTelli0 Ha TIPOBEPKY B 3apaHee
yCTaHOBJIEHHBIN cpok. [Ipu mpoBepke mpemnoaBaTenb
OIICHWBAaeT KadecTBO O(OPMIICHUS, TNPABUIHHOCTH
pacdeToB W BBIBOJOB. K 3ammre mpabopaTtopHOi
paboOTBI  JIOMYCKAIOTCS  CTYACHTHI,  KOTOPBIC
BHITIOTHWIA paboTy, oQOpMIIIA B COOTBETCTBUHU C
TpeOOBaHUSIMU OTYET O JIabopaTopHOW paboTe U
MPEeIOCTaBIIIM €ro K 3ammre. KaxaoMy CTyAeHTY)
3ajaeTcss HE MeHee 3-X BOIPOCOB Ha TeMY]
mabopatopHoii pabothl. Jlanee MpOBOAUTCS 3alIUTA
OTUCTa KaXAbBIM CTYACHTOM HWHIAUWBHUAYAaJIbHO B
dopMmarte "Bompoc-oTBet" (3a1at0Tces 3 Bompoca).

2 [[IpomexxyTOYHBIN

3auer

[TpoMerxxyTouHas aTTecTaus o0yJarmuxcs B Gpopme
3ayeTa MPOBOJUTCS IO PE3yIbTaTaM BBIMOJTHEHUS
BCEX BHJIOB Y4YeOHOW paboOThI, MPEAYyCMOTPEHHBIX
VI€OHBIM IJIAHOM MO JTAHHOW JUCIUILTHHE (MOIYJIIO),
Py 3TOM YYHUTHIBAIOTCS PE3ylbTaThl TEKYIIETO
KOHTPOJISI YCIIEBaeMOCTH B TeueHHe ceMecTpa. O1eHKa|
CTETIEHU JIOCTHKEHUSI 00yJaroMMHCS TUIAHUPYEMBIX
[PE3yJIbTaTOB O0Yy4YEHUs] MO IUCHMILIUHE (MOIYIIIO)
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[IPOBOJUTCS IPETOJABATENIEM, BEAYIIUM 3aHATHS I10
ITUCIUIUIMHE (MOIYJII0) METOJIOM SKCIIEPTHOM OIIEHKH.
[Io wroraM NPOMEKYTOYHOM aTTECTAalUU IO
MUCUMIUIMHE  (MOJYJII0)  BBICTaBIISETCS  OLICHKA
«3aYTEHO» WM «HE 3a4TECHO».

3aueT npoBoAMTCS B popMe yCTHOTO orpoca. B cocran
OusieTa BXOIUT TPH TEOPETUUECKHUX BOIPOCA, OTBET HA
OUJIeT MPOXOIUT C MPEABAPUTENILHON MOATOTOBKOM 10
MUHYT. KOIM4ecTBO JOMOJHUTEIBHBIX BOIIPOCOB — HE
Oosee 1ByXx. KomuuecTBo JOMOIHUTENBHBIX BOIPOCOB
3aBUCUT OT IMOJHOTBI OTBETA, IPEICTABICHHOIO A
oLieHNBaHuA. JluTesnbHOCTh 3auera 30 MUHYT.

K nmpomexyTo4yHOM arTecTanuy J0ImyCKarTCs TOIBKO
CTYACHTBI, BHIIIOJHHUBILNE BCE BUIBI y4eOHON
paboTHI, IPEeTyCMOTPEHHBIE paboUeii mporpaMmMoii 1Mo
[IUCLUILINHE.

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHUS

[Tokazarenem olleHHUBaHHs KOMIIETEHIINHI HA pa3UYHBIX Tamax uX GOPMUPOBAHUS SIBISICTCS
JOCTHKEHUE 00YJArOIIMMHUCS IIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS 10 AUCIUILTHHE (MOIYIIIO).

Kpurepun oneHuBaHus
IToxkazaresn 2 3 4 5
He 3auTeno 3aureHo
3HATB: OO6yuaromuiics OO0yuaromuiics OO6yyaromnuiics OO0yuaromuiics
- obmactu JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MIPUMEHEHHS MOJTHOE OTCYTCTBHUE HETOJTHOE YaCTHYHOE MOJTHOE
Pa3IUYHBIX W HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MaTepHaNioB B COOTBETCTBHUE CIIEAYIOIIMX 3HAHUN: | CIEAYIOIINX 3HAHUM: | CIEAYIOIMX
MIPOMBIIILICHHOCTH. CIIEAYIONIMX 3HAHUU: | - 00JIacTH - obnactu 3HAHUK:
- obmactu MIPUMEHEHHS MPUMEHEHHUS - obnactu
MPUMEHEHUS Ppa3IUYHBIX Pas3INYHBIX MPUMEHEHHUS
Pas3IUYHBIX MaTepHaloB B MaTepHasoB B Pas3IUYHBIX
MaTepualioB B MMPOMBINIJICHHOCTH. MPOMBIINIJICHHOCTH. MaTepuraJioB B
MPOMBIIIJICHHOCTH. HonyckaroTcst Jomyckarorcst MPOMBILIJICHHOCTH.
3HAYUTCIIBbHBIC HE3HAUYUTCIIbHBIC CBO6OJIHO
OLINOKH, omnoKwy, onepupyer
TPOSIBIISIETCSI HETOYHOCTH, MPUOOPETEHHBIMU
HEJIOCTATOYHOCTh 3aTpyHEHUsI IPU 3HAHHUSAMH.
3HAHW, 110 PSTY AHATTUTHYECKUX
MOKa3arene, OTepaIHsX.
oOygaromuiics
HCTIBITHIBACT
3HAYUTEIbHbIC
3aTpyIHEHUS [pU
OIEPUPOBAHUU
3HaHUAMU IIPU UX
HepeHoce Ha HOBbIE
CUTYAaIUH.
YMETh! OO0yuaromuiics He OO0yuatomuiics Obyyaromuiics OO0yuaromuiics
- HA3HA4YaTb PEXKUMBI | YMEET UK B JIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET
TEPMHUYECKON U HEJIOCTATOYHOMH HETIOJIHOE YacTUYHOE IIOJIHOE
MeXaHHIECKOU CTETICHU YMEET: COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
00paboTKH
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MaTepHajIoB I - Ha3HAYaTh PEXKHUMBI | CICAYIOLINX CJIEIIYIOIINX CJIEIIYIOIINX
JOCTHKEHUSA TEPMUYECKOU U YMEHHUI: YMEHMUI: YMEHUM:
HYXXHBIX MeXaHU4YeCKOMH - Ha3HA4YaTb PCIKUMbI - Ha3Ha4YaTb PCIKHUMbI - Ha3Ha4dYaThb
pEe3yJIbTaTOoB. 00paboTkH TEPMHUUECKOI 1 TEPMUYECKOH U PEKUMBI
MaTepHaoB AJis MEXaHUYECKOU MEXaHHYECKON TEPMUYECKOH 1
JIOCTHDKEHUS 00paboTkH 00paboTKH MeXaHUYECKOU
HY’>KHBIX MaTepHanoB s MaTepHasoB AJIst 00paboTKH
pe3yIbTaToB. JOCTHKCHUS JOCTHIKCHUS MaTepHaoB s
HYKHBIX HYKHBIX JOCTHKCHUS
Pe3yIIbTaTOB. pe3yIbTaToB. HY>KHBIX
Homyckarores YMeHUs1 0OCBOEHBI, pe3ynbTaTOB.
3HAYNTEIIbHBIE HO JIOITyCKAaIOTCS CoOogHO
OLINOKH, HE3HAYUTEIIbHBIC ornepupyer
MIPOSIBIIAETCS OIINOKH, NpUOOPETEHHBIMU
HCIOCTAaTOYHOCTH HCTOYHOCTH, YMCHUAMU,
yMEHUM, 110 paxy 3aTPyAHEHUs IIpU IIPUMEHSIET UX B
noKa3aresnei, AHATUTUYCCKHX CHTYAIHIX
obyJaromuiics ornepanusix, MOBBIILICHHOM
UCIIBITBIBACT MEePeHOCe YMEHHUU Ha | CIIOKHOCTH.
3HAYHUTEIbHBIC HOBBIE,
3aTpYAHCHUS IPH HECTaHIapTHBIC
OIIEpHPOBAHIH CHUTYaIHH.
YMEHHSMH TIPU HX
MIepeHoce Ha HOBBIC
CUTYAaIUH.
BJIA/IETH: OOyuaromuiicss  He | OOyyaromuiicst B OO0yuaronuiics OO0yuatomuiics B
- HaBBIKaMH BIajiceT  WIX B | HEMOCTATOYHOI YaCTUYHO BIIAJICCT: HOJTHOM 00BbeMe
BBISIBJICHUS HEJIOCTATOYHOM CTETICHH BIIAJICET: - HABBIKaMH BIIQJICCT:
TeHJICHIIUIT B CTEIICHH BIIAJICET: - HABBIKAMH BBISIBIICHUS - HABBIKAMH
Pa3BUTHH MHPOBOTO | - HABBIKAMHU BBISBIICHUSI TEHJICHIIUIT B BBISIBJICHUSI
MaTepHAaNIOBEACHHS; | BBISBICHHS TeHCHIIUH B Pa3BUTHH MHPOBOTO | TCH/ICHIHI B
- METOAaMH BbIOOpa | TEHACHLMI B Pa3BHTHU MHPOBOTO | MAaTCPHAIIOBENCHUS;, | Pa3BUTHU
MaTepHajoB B Pa3BUTHH MUPOBOTO | MaTCPHANIOBENCHUS;, | - METOJaMH BBIOOpa | MHPOBOIO
TEXHOJIOTHYECKHX MaTepHaNoBE/ICHUS; | - METOJAaMH BBIOOpa | MaTepHAJIOB B MaTepHaTOBEACHHS;
nporeccax - METOJIaMH BBIOOpa | MaTepUaJoB B TEXHOJIOTHYECKHX - METOaMH BBIOOpa
MPOU3BOJICTBA. MaTepHaioB B TEXHOJIOTHIECKUX nporeccax MaTepHaioB B
TEXHOJIOTHYECKUX mporeccax MPOU3BOCTBA. TEXHOJIOTHYECKHX
nporeccax NPOU3BOJICTBA. HaBbiku OCBOCHBI, nporeccax
MIPOU3BOJICTBA. OO6yuatomtuiics HO JIOITyCKAIOTCS MIPOU3BOJICTBA.
HUCIBITHIBACT HC3HAYUTCIIbHBIC CBO6OJIHO
3HAYUTEITbHBIC OLIHNOKH, OPUMEHSET
3aTpYAHCHUSI IPH HETOYHOCTH, MOy YCHHbIC
MPUMEHEHUN 3aTpyAHCHUS PH HaBBIKH B
HaBBIKOB B HOBBIX AHATUTHYCCKHX CHUTYAIHAX
CHUTYAIIUsIX. ornepanusix, MOBBIILICHHOM
[IEPEHOCE YMEHUN Ha | CIIOKHOCTH.
HOBBIE,
HeCTaH/IapTHBIC
CHUTYaLUHU.
IIIkaJjia OueHUBAHUS MPOMEKYTOYHOM ATTECTALUM: 324eT
Ixana
Onucanue
OIlCHUBAHUA
BrimonHeHb! Bce BUBI yUeOHOU pabOThI, MPEAYCMOTPEHHBIC YIeOHBIM TIIAHOM.
CTylleHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHHI, YMEHUI, HABBIKOB
3auyTeHo MIPUBEICHHBIM B Ta0JIMIIAX TIOKa3aTelled, ONepUpPyeT MPHOOPETEHHBIMH
3HaHUAMHU, YMCHUSAMU, HaBbIKAMU, IIPUMCHACT UX B CUTyallUsAX MOBBIIICHHOMN
C0KHOCTH. [Ipr 3TOM MOTYT OBITh JIONYIICHBI HE3HAYMTEIIbHBIE OINOKH,
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HCTOYHOCTH, 3aTPYAHCHU I[TPU aHAJTTUTUYCCKUX OIICpaluiax, ICPEeHOCE 3HAHUI
n YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHLIC CUTYAIIHH.

He BoimonHeH onuH win 6ojee BUIOB yueOHOM pabOoThI, IPeayCMOTPEHHBIX
yueOHbIM M1aHOM. CTyJIeHT JEMOHCTPUPYET NOJTHOE OTCYTCTBHE MU
HEJIOCTATOYHOE COOTBETCTBHUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEJICHHBIM B

He 3auteno | Tabnuiax mokaszaTelssiM, AOMYCKAIOTCS 3HAYUTENbHBIC OMIUOKU, TIPOSBISETCS
OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB 110 sy MOKAa3aTeseH, CTyIEHT He
MOXET ONEPUPOBATh 3HAHUSIMU U YMEHHUSIMU IIPU UX IEPEHOCE HA HOBBIE
CUTYaITUH.
IIkana oueHUBaHUS TEKYIIEro0 KOHTPOJIS
HaumenoBanue
KOHTPOJIS
P IIxama oneHUBaHUA Onucanue
pe3yabTaToOB
00yueHus
BrimonHenue u 3aureHo: HabpaHo 2 u 6onee 6aIoB B kadecTBe ¢hopm Tekymiero
3amuTa He3zaureno: nabpano 1 u menee KOHTPOJI 3HAaHUM CTYJICHTOB
nabopaTtopHoit OaioB UCIIOJIB3YIOTCA OTYETHI 1O

paboThI IO TeMe
pasnena

Kputepuu onienuBanus

OO0uwmii 6asut mpu OLeHKe
CKJIa/IBIBACTCS U3 CJIETYIOIINUX
IIOKa3aTeNei:

- IPUBEACHBI METOJNKHU OLIEHKH
TEXHOJIOTHYECKHUX TapaMeTpoB — 1
Oann

- BBIBOIBI JIOTUIHBI 1 00OCHOBAHBI — 1
Oann

- oopMIIeHHE PabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Gan

- pacueTHas ¥ rpaduueckasi 4aCTH
BBITIOJTHEHBI BEpHO — | Gamn

naboparopubeM padoram. K
BBITOJIHEHHUIO SKCIIEPUMEHTAITLHON
qacTu J1JabopaTopHOH pabOThI

JIOITY CKAFOTCSI CTYJICHTHI,
MOATOTOBUBIIINE MTPOTOKOJIBI
BBIMOJIHEHHSI Ta00paTOPHOI
pabotsl. [IpoTokobl 0opMmIIsIIOTCS
B COOTBETCTBUH C TPEOOBAHUSIMH
METOAMYECKUX yKa3aHUN Kaeaphl.
OtyeT o nabopaTopHOit paboTe
COJEPIKUT TMPOTOKOJI TIPOBEICHHS
nmabopaToOpHO PabOThI, pacyeThl,
rpaMUecKyro 4acTb, BEIBOIBI.
3ammTa oT4eTa 1mo gadbopaTopHOI
paboTe ocyIecTBIsSETCs
UHAUBUAYyTbHO. CTyIEHTOM
MIPEIOCTABIIACTCS OPOPMIICHHBII
ordetr. O1leHuBaeTCsS Ka4eCTBO
odopmIleHUs, TPaBIILHOCTD
pacyeToB U BHIBOJIOB.

CTyeHTHI, HE BBIMOJHUBIIINE
mabopaToOpHYIO padboTy, K 3aIINUTe
HE JIOMYCKATCS
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7.301eHOYHbIE CPEACTBA

7.3.1 Texkyuuii KOHTPOJIb

KOHTpOJ’[bHLIe BOIIPOCHI K 3aIIIUTE naﬁopaTopHMx paﬁoT

JlaGopaTtopnast pabota Ne 1
1. IlpuBeauTe OCHOBHBIE MIpaBUiIa pabOTHI HA MUKPOCKOIIE.
2. Yem ompenenseTcs yBeJIMUeHUe MUKpOcKomna?
3. YTo MOHUMAIOT IO pa3pelIarouieil criocOOHOCThI0O MUKpOCKOMa?
4. Kak MOKHO MOBBICUTD Pa3pelLaOLIy0 CIOCOOHOCTh MUKpPOCKOMa?
5. Yto Takoe abeppauun?
6. B uem cymnocTh cepuueckoil u xpomaTtuueckoit adbeppauun? Kak oHM ycTpaHsaoTcs?
7. Ilepeuncnure OCHOBHBIE y3JIbl MUKPOCKOIIA.

JlaGopaTopnas pabora Ne 2

1.YTo Takoe mactuyeckas u ynpyras aedopmarus?

2.Yto0 Takoe HaKJIEN METAJIOB?

3.Yrto Takoe peKpUCTAIUIN3ALUs, U3 KAKMX CTAaJUi CKJIalbIBaeTCs 3TOT Iporecc?

4.Kak 3aBHCHT TeMIlepaTypa peKpUCTAIN3alMK OT TEMIIEPATYPHI IUIABICHUS METAJUIOB U
CIUIaBOB?

5.Yto Takoe KpuTHYECKas CTeNneHb aedopmaruun?

6.ITouemy Benu4HMHA 3€pHA 3aBUCHUT OT CTENEHU Jedopmaru’?

7.Kakue u3aMeHeHus: IPOUCXOIAT B METAJUIaX B pe3yJIbTaTe IMIacTUdeckoit nedopmarmn’?

8.Kakue gaxTopsl BIUSIOT HA TEMIIEPATYPy PEKPHUCTAIUIU3ALIMA METAIIIOB?

9.YT0 noHuMaercs 1oj BO3BpaTOM WIHA OTABIXOM?

10.Kaxue akTopsl 1 Kak BIMAIOT Ha pa3Mep 3epHa NOCIIe PEKPUCTAIUIN3ALUU?

JlaGopatopHnas pabora Ne 3

1. Kakoii cruiaB Ha3bIBaIOT DBTEKTHYECKHUM, JOIBTEKTHUYECKUM M 3a3BTEKTHUYECKUM?
2. B yeM 3akiro4aeTcs TEpMUUECKUN METO MOCTPOCHUS AUArPaMM COCTOSIHUS ?

3. Kakue TO4YKM Ha3bIBAIOT KPUTUUECKUMMU?

4. B xakoM clly4yae NoJb3yIOTCs MPABUIOM OTPE3KOB?

5. Kakue nuarpamMmbl Ha3bIBalOTCSl PABHOBECHBIMU?

JlaGopaTtopnast pabota Ne 4

1. Haiite kmaccuuKamuio yriaepoaucTol CTallu 0 MUKPOCTPYKTYpE.

2. Kak u3MeHsI0TCA CTPYKTYpa, MEXaHUYECKUE U TEXHOJIOTUYECKUE CBOMCTBA CTaJU MPHU
yBEJIMUYEHUH KoJmdecTBa yriaepoaa? [IpuBecTy KOHKpETHBIE TPUMEPHI.

3. [lepeuncnuth Bce CTPYKTYpPHBIE COCTABIISIIOIINE, BCTPEUYAIOLIUECs B CTAJSAX, U 1aTh
XapaKTePUCTHKY UX CBOWCTB.

4. Kakue ctanu Ha3bIBAIOTCS T03BTEKTOUTHBIMU, YIBTEKTOUIHBIMH, 3a9BTEKTOUIHBIMU ?
KakoBa ux cTpykTypa u cBoicTBa?
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5. JlaliTe XapakTepuCTHKY TUIACTHHYATOMY U 36pHUCTOMY IIEPIIHUTY, OOBSICHUTE MPH KaKUX
YCIIOBUSIX OHU MOJTYYaroTCsl.

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

7. Ilepeuncnure OCHOBHBIE JTMHUU M TOUKU HA JMArpaMMe JKee30 — HEMEHTHT.

8. B yem paznuune nepBUYHOI0, BTOPUYHOIO U TPETUYHOTO LIEMEHTUTA?

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 ciyuae MapraHer 1 KpeMHHUI SBJISETCS MMOCTOSTHHOM MPUMECHIO, a B KAKOM
JETUPYIOLIUM 3JIEMEHTOM?

Jlaboparopnas pabota Ne 6

1. late onpenenenune 3akanku ctann? Lens 3akanku?

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

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

4. Kak BIMSIIOT JIETUPYIOIIME IEMEHThI Ha KpUTHUECKYIO CKOPOCTh 3aKalKu?

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

6. Kak BIuAIOT yriepos 1 Jerupyromre 31eMeHThl Ha 3aKaTuBAeMOCTh U IPOKAINBAEMOCTD
cranu?

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

JlaGopaTtopnast pabota Ne 7

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

2. Yto Takoe HOpManu3anus?

3. Kakue cTpyKTypHBIE U3BMEHEHUS IPOUCXOIAT IIPU OJIHOM OTKHTE?

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

6. B xakux ciayyasx Ha3HA4YarOT HOPMAIU3ALUIO CTAINA?

JIaGoparophas pabota Ne 8

1. Kak kmaccuuiupyroT alfOMUHUEBBIE CIUTABBI?

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 JUTeHbIE IaTyHU?

9. Kakue naTyHu Ha3bIBaloT "MOpcKkuMu"?

10. Yro Takoe OpoH3a, JaTyHb, 6a00HUT?

11. HazoBuTe Mapku U 006J1aCTH IPUMEHEHUS] TUTAHOBBIX CILIABOB?
12. I'ne ucnonb3yoTCs MarHUEBbIE CIIABhI M IIOYEMY ?

7.3.2 IIlpoMeskyTOYHAA aTTeCTAIUSA

BOl'lpOCI)I K 3a49€Ty

OIIK-7 Cnioco0eH NpUMEHATh COBPEMEHHbIE IKOJIOTHYHbIE H 0e30I1acCHbIe MeTO/IbI
PALMOHAIBLHOTO MCTOJb30BAHUS CHIPbEBBIX H IJHEPTreTHYECKUX PECYPCOB B
MAIIMHOCTPOEHUH.

1. CtpykTypa u cBoicTBa MaTepuanoB. Kpucraminueckoe COCTOSIHME MaTepHara.

2. MeToapl u3y4eHHus CTPyKTypbl MaTEPHAJIOB.

3. Kpucrainmnueckas pemerka. OCHOBHBIE THIIBI PEILIETOK METAJUIOB.

4. ITomumopdusm. [TomumopdHbIe TpeBpaieHus.

5. JledeKxThl KpUCTAIIIMUECKOTO CTPOCHHUSI.

6. AHM30TpONUSI.

7. DHepreTuyeckue yCciaoBUs KpUCTAIUIM3AlMU. BiusHue cKopocT oXnaxaeHus Ha
KPHUCTAJIIIN3ALUIO.

8. Mexanusm kpucramnuzauuu. [lapameTpsl KpucTauM3ayi.

9. Kpucrannnueckue 30HbI CIUTKA. Y caJka.

10. Bunasr nedopmanmu. MexaHu3M 1IacTUdecKon aedopmariim.

11. Hakrnern ipu rutactuueckoit nedopmaruu. Postb quciokaiuii B ynpoYHEHUH.

12. MexaHn4eckue CBOMCTBAa METAJLIOB.

13. MexaHn4ecKue XapakTepUCTUKH, ONIPEAEIAEMBIE ITPU UCTIBITAHUN 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 Ipadutom)

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

18. BiinsiHMe yriiepoaa U MOCTOSTHHBIX ITPUMECEN Ha CBOMCTBA CTaJIH.

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 pacnaj NepeoxyakeHHOr0 ayCTEHUTA.

25. U3oTepMuyeckue auarpaMMbl paciaja nepeoxJiaxJaeHHOT0 ayCTeHUTa.

26. IIpeBpanieHus npyu HENPEPHIBHOM OXJIAKICHUM CTalIu. TepMOKMHATUYECKUE
JUarpaMMBl.

27. BnusiHue Jerupyrommx 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.



