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1. ]_IeJII/I, 3alavi M INITAaHUPYEMBIC PE3YJIbTATbI oﬁyqemm mo AMCIMILINHE

Heabo ocBoeHus aucuuIuiMHbl «OO0IIee MaTepuanoBeieHue» sBIseTcs (HOpMUpOBaHHE
MOJY4YEHHUS] 3HAHUI 1O COCTaBY, CTPYKType M CBOWCTBAM MaTepHaioB OOIIEr0 W CHELHAIbHOIO
Ha3zHaveHUs, GOPMHUPOBAHUIO 3HAHUS O BIMSHUU COCTaBA M CTPYKTYpPhl MaTepHalOB HA MX CBOMCTBA,
(OpMHUPOBAHUIO 3HAHWKH O BIMSHUM TEXHOJOTMM MOJYy4YeHUS M 0OpabOTKM MaTepualoB Ha HX
CTPYKTYpPY U CBOMCTBA.

3agauu AUCHUIIMHBI:

— OCBOEHHE METO/I0JOTHH OLIEHKH CBOMCTB MaTepHAJIOB;
— OCBOEHHE METO/I0JOTMH PAllMOHAIEHOT O IPUMEH €HUSI MaTEPHAJIOB 10 HA3HAYECHUIO.

Obyuenue no nucnuiuiae «O01Iee MaTepuaIoBeeHIe» HalpaBieHo Ha (OpMUPOBaHUE Y
o0yyaronmxcs CaeIyroIMX KOMIETeHIINN:

Kox m HaumeHoBaHue HNHaukaTopsl 10CTHAKEHUS] KOMIIETEHIIUT
KOMIIeTeH M

OIIK-2 CniocobeH NOIIK-2.1 [lemoHCTpUpYET 3HAaHWE COBPEMEHHBIX TEXHOJIOTHIA 110

y4acTBOBaTh B  peaM3alMM | BBITYCKY IPOIYKIMH IONMIPA(UIECKOrO U yNaKOBOYHOIO

COBPEMEHHBIX TexHuuecky | [TPOU3BOJICTBA

COBEPILEHHBIX ~ TEXHOJOTHil IO NOIIK-2.2 PaccuuThIBaeT 1 OMpeAeIseT apaMeTpsl

BBITYCKY KOHKYPEHTOCIOCOOHbix | TEXHONOMHUECKHX MPOLIECCOB, OLCHUBACT BIHSIHHE
TEXHOJIOTHYEeCKON 00padOTKM Ha CBOWCTBA U KAYECTBO KOHEYHOTO

XyZIOKECTBEHHBIX MaTepHasioB U nponyKTa

XYAOKCCTBCHHOTIPOMBIILICHHBIX | 11OTK -2 3 BriGnpaer 1 aHaNM3UpyeT COCTOSHNE TEXHUECKHX

p py

00BexToB CPEZICTB U MapaMeTpsl NoIypadprUKaTOB M HHOTO PECYPCHOTO
MOTOKA B LIEJISIX 00eCTIeYeH s IIPOU3BOCTBA
KOHKYPEHTOCHOCOOHOH MPOAYKIINH TOJIUTPAPUIECKOTO 1
YIIaKOBOYHOT'O MIPOU3BOJICTBA
NOIIK-2.4 Ananu3upyeT ppIHOYHBIE TEHICHIIUH 1 aJIalI THPYET
TEXHOJIOTHUYECKHE PEIICHUS JJIS TIOBBILICHUS
KOHKYPEHTOCIIOCOOHOCTH TPOIYKITHN
NOIIK-2.5 IpeanaracT MHHOBAIMOHHBIC TEXHUYCCKUE PELICHUS B
JU3aifHe ¥ MTPOU3BOJICTBE MONUTPAPUUECKON MPOAYKIIUHA U
YIAaKOBOYHBIX PEIIEHUI

2. MecTo JUCUMILIMHBI B CTPYKTYPeE 00pa30BaTe/ILHOI NMPOrpaMMbl

HucuunnuHa «OO1iee MaTepuanoBEACHHE» OTHOCHUTCA K YHCIY IJUCHUIUIMH MOMYJIS
«O6menpodeccronansubie ocHOBBD (b.1.1.13.3) 00s3aTebHON YacTH OCHOBHOM 00pa30BaTeibHOM
MporpaMMbl OakaaBpuara.

HucnummmHa «OO01ee MaTepralioBeIeHHe» B3aUMOCBsI3aHa JIOTUYECKH U COJEPKaTelbHO -
MeToandecku co cienyromumu aucuurnHamu OOIL: B mogyne «MaTeMaTH4YeCKue U eCTECTBEHHO-
HayuHble nuctuIumHby (b1.1.12.5):

b1.1.12.1 JIuneitnas anre6pa

b1.1.12.2 Marematuueckuii aHaan3

b1.1.12.3 ®usuka



b1.1.12.4 ®u3nka KOHAEHCUPOBAHHOI O COCTOSHHUS

b1.1.12.5 Xumuueckue OCHOBBI TEXHOJOTHMU MOJUTPA(PUUECKOrO0 ¢  YIIAaKOBOYHOIO
MIPOM3BO/ICTBA

u B moxayiie b1.1.13.8 Moayne "O6menpodeccnoHanbHbIe OCHOBHI '

b1.1.13.1 OcHoBBI MOJUTPAPUIECKOTO u YIAKOBOYHOT'O IIPOU3BOJICTBA
b1.1.13.2 OcHOBBI HH)XUHUPUHTA

3. CTpyKTypa u coaepkaHne IMCUUILIHHBI

OOG1mast Tpy10eMKOCTb AU CIUIIMHBI COCTaBIsIeT 4 3adeTHbie enuHuIbl (144 yacos).

3.1  Buabl yueOHOii paGoThI U TPYA0EMKOCTh

Ne B S10ii a6 Kosmuecto | Cemectp
i U yueOHoii padoThl 4ACOB 3
1 | AyautopHble 3aHATHSA 72 72
B Tom umce:
1.1 | Jlekuuwu 36 36
1.2 | CemuHapCKue/IPAKTUIECKUE 3aHSATHS 36 36
1.3 | JIaGopaTopHbI€ 3aHATUS
2 | CamocrosiTesibHas padoTa 72 72
B ToMm uuce:
2.1 | TloaroroBka K 3aHATUAM (M3y4EHHE JIEKIIHOHHOTO 72 72
matepuana, DOP. nurepaTypsl, MPaKTUY€CKUX
CHUTYaIHil)
3 | IIpomeskyTOoUYHAasi aTTeCTAIUSA
OK3aMeH
Hroro 144 144

3.2 TeMaTuyecKui MJaH N3YYCHUSA TUCHUITJINHbI

TpynoemkocTsb, 4ac
AyautopHas pa6ora =
=
) °§’ % - 2
Ne Tembl o < % Sx Ex| £ & § g
/i JMCUMILTHHBI 9 = SfE8 5E| 22| 588
I~ = TS D 8 = e £ &
O = < o= 13
= 3 ] = =)
ol 8 =E| &
= &
1 | Tema 1. OcobeHHOCTH aTOMHO- 16 2 - 6 - 8
KPUCTAJUTMYECKOTO CTPOCHHUS METAJLIOB
2 | Tema 2. MexaHuUYeCKHE CBOIICTBA 16 2 - 6 - 8
MaTEPHAJIOB U METOJIbI UX OICHKH
3 | Tema 3. Binusaue XuMHYECKOrO COCTaBa 16 2 - 6 - 8
Ha PaBHOBECHYIO CTPYKTYPY CILIIaBOB




4 | Tema 4. Tepmuueckas oOpaboTka 16 2 - 6 - 8
METAJUIOB U CILJIABOB

5 | Tema 5. XuMuko-TepMUUECKas U 16 2 - 6 - 8
TepMO-MexaHudeckas o0paboTka
CILJIABOB

6 | Tema 6. OOume TpeOOBaHMS K 16 2 - 6 - 8
KOHCTPYKIIHOHHBIM MaTepuaiam

7 | Tema 7. KoHCTpYKIIMOHHBIE MaTepHAIIbI 16 2 - 6 - 8
C 0COOBIMH CBOMCTBaMU

8 | Tema 8. Knaccudukanus u npuMeHeHNs 16 2 - 6 - 8
HEMETaJUTMYECKUX MaTEPHAJIOB

9 | Tema 9. Knaccudukanys u npuMeHeHUs 16 2 6 - 8
MaTepuaioB
Bcero 72 18 - 54 - 72

Hroro| 144 18 - 54 - 72

3.3 CoaepxaHue TUCIHUHNIHHBI

Tema 1. OcoGeHHOCTH AaTOMHO-KPHCTALIHYECKOI0 CTPOEHHS MeTAJIOB

Kpucraniueckoe cTpoeHre MeTaljIoB U CiuiaBoB. [loHsTHE 00 M30TpONMH U aHU3OTPOIINH.
BnusHue Tumna cBsi3u Ha CTPYKTYPY U CBOWCTBA KpHCTaJJIOB. KpucTanau3anus MeTajioB U CIIJIaBOB.
dopma KpPUCTAJJIOB M CTPOEHHE CIUTKOB. AMOpQHOE cocTosiHMEe MaTepuanoB. JledekTs
KpucTajunueckoro crpoenus. Jquddysus B meramnax u crjaBax. AHalIM3 MaKpOCTPYKTYypbl U
MUKpOCTPYKTYpHI. [lomuMopdHbIe mpeBpalieHus.

Tema 2. Mexannuyeckue CBOCTBA MATEPUATIOB U METOAbI HX OLIEHKH

VYupyras u miactuueckast aedopmanusi. [loHsiTHE 00 OCHOBHBIX MEXaHUYECKUX CBOMCTBAx
METaJIJIOB U CruiaBoB. McmelTaHue Ha mpo4yHocTh. llocTpoeHue nuarpamMm pactsbkeHus. MeTobl
orpeneneHus TBepAOCTH. VcnibITaHus Ha yIapHYIO BA3KOCTh. McnbITanus Ha ycTanoctu. McnplTanus
Ha TMOJI3y4YecTh MaTepHaia.

Tema 3. Bausinue XuMH4€eCKOro COCTABA HA PABHOBECHYIO CTPYKTYPY CILIABOB

[Monstne o cnmaBax. Knmaccudukanus m CTpyKTypa MeETauioB M ciutaBoB. OCHOBHBIE
pPaBHOBECHBIE 1MAarpaMMbl COCTOSIHMSI IBOMHBIX CIJ1aBOB. CBSI3b MEXAY AMarpaMMaMM COCTOSIHUN U
CBOMCTBAMHU JByXKOMIIOHEHTHBIX cIu1aBoB. [locTpoeHue nuarpammel coctosHus <«Kenezo —
eMeHTUT». [Ipou3BOICTBO »Ke€I€30yrJIEpOAUCThIX CIUIaBOB. BpimmaBka uyryHa. IlpousBoacTBo
CTaJu.

Tema 4. Tepmuueckasi 06paGoTKa MeTAJLJIOB U CIJIABOB

Oo6ume cBenenus. Knaccudukanus BUIOB TepMUUECKOH 00pabOTKM METajUIOB U CIIJIABOB.
Ob6opyznoBanue 111 TepMuueckoit 00padbotku. Berdop pexunmoB Tepmudeckoit oopadotku. OTxur |
u Il pona. Hopmanuzanus. 3akanka ¢ monuMOpQHBIM U 0e3moauMOopGHOTO MPEB paLeHHH.

Tema 5. Xumuko-repmMuyeckasi 4 TepMo-MeXaHU4ecKasi 00padoTka CIJIaBoOB

XUMHKO — TepMHuuecKas 00padoTka crinaBoB. Llemenrtanus. AzotupoBanue. CUIMIIMPOBAHUE.
Huddysnonnas merammmzanus. O6opynosanue aig XTO. Tepmo — MexaHudeckas oOpaboTka
MetauioB M cmaBoB.  HuskoremmepatrypHas  TMO.  BeicokoremnepatypHas  TMO.
[Ipensapurensuas TMO.

Tema 6. O01mue TpeGOBaHUS K KOHCTPYKIHMOHHBIM MaTepHaJIaM

Knaccudukanuss KOHCTPYKIIMOHHBIX MaTepuajioB. Kiaccuduxamus KOHCTPYKIIMOHHBIX




MaTtepuanoB. TpeOoBaHus, IPEAbABIAEMblE K KOHCTPYKLMOHHBIM MaTepraiaM. KoHCTpyKIIMOHHbIE
crau. BiusHue yriepoga M NOCTOSHHBIX IIPUMECE Ha cBoWcTBa crajeil. MapkupoBka
KOHCTPYKLHOHHBIX cTajeld. Marepuanbl ¢ 0COOBIMU TEXHOJIOIMUECKUMU CBOMCTBaMH. MaTepualbl ¢
BBICOKOM TBEPIOCTBHIO IOBEPXHOCTH.

Tema 7. KoHCTPYKIIMOHHBIE MATEePHAJIBI C 0COOBIMU CBOIiCTBAMH

Marepuanbl ¢ Majiol IUIOTHOCTBIO. Matepuasisl C BBICOKMMHU YIPYTMMH CBOMCTBAMM.
Marepuanbl ¢ BBICOKOM YIEIbHOW IPOYHOCTBIO. Marepualbl, yCTOMYMBBIE K BO3IEHCTBUIO
TemmnepaTypbl U paboueld cpensl. KopposmonHo-ctoiikue wmartepuansl. Koppo3noHHO-CTOMKHE
nokpseITus. XKapocrolikue matepuaisl. JKaponpouHble MaTepUallbl.

Tema 8. Knaccudukxanus ¥ npuMeHeHUs] HEeMETANLIMYECKUX MATEPHAJIOB

Knaccupukanus u nOpUMEHEHUs HeMeTaJuIMdeckux MarepuaiioB. Knaccudukanus
HeMeTaJuIndeckux marepuanoB. Ilmactmacceel. Kepammueckne Marepuanel. Kaydyk u  ero
npou3BoaHble. Heopranuueckue crekia. JIpeBecMHa W €€ Pa3HOBUAHOCTH. KOMMIO3WIIMOHHBIE
MaTepHUalibl HA HEMETAJNINYECKON OCHOBE

Tema 9. Knaccudukanusi 1 npuMeHeHHs] MATePUATIOB

Knaccupukanus wu npumeHeHuss wmarepuanoB. Kiaccudukanuss HeMmeTaMyecKux
MaTepHrasioB (0OITME TTOHITHS)

34  Temaruka jadopaTOpPHBIX 3aHATHI

3.4.1 J1aGopaTopHble 3aHATHSA

Ne Tpyno-
I /1_1 Ne Tembl TemaTuka 1a00paTOPHBIX 3aHATUI €MKOCTb
(dac.)
1| Temal W3ydeHune cTpyKTyphl ¥ paclo3HaBaHUE COCTaBa MaTEPHAIIOB 6
2 | Tema?2 N3ydeHne MeTo10B onpeieeHnss MEXaHUUECKUX 6

XapaKTePUCTUK MPU U3THOE MaTEepUaIoB

3| Tema3 W3ydenue sBJIeHUs aHU3O0TPOITUU U TIOTUMOphHU3Ma, U3YICHHE 6
penlakcallMOHHbBIX CBOWCTB MaTepHalioB

4 | Tema4 N3yuenune BnusHusA TepMOOOPaOOTKH HAa CBOM CTBAa METAJIIOB U 6
CIJIaBOB

5| Temad W3ydenune BIMsHUS XUMUKO-TEPMHUECKON 00pabOTKU Ha 6
CBOMCTBA METAJUIOB U CILJIABOB

Tema 6 Wnentuduxaiys MeTasuioB 110 KPUBBIM OXJIAXKICHUS 6
7 | Tema7? N3y4yeHne METOI0B ONPENEIeHHS MAKPO- U MUKPOTBEPAOCTH 6

MCTaJIJIOB U CI1JIaBOB

8 | Tema8 N3ydyeHue CTpyKTyphbl B TEOMETPUYECKUX CBOHCTB 6
BOJIOKHHUCTBIX MaTEPUAIIOB

9 | Tema9 N3ydenne Mmophonoruu moJIMMEPHBIX MOATI0KEK 6
Hroro 54




4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIMOHHOE 00ecTiedeHue

41  OcHoBHasi INTepaTypa

1 JlepuBaTuBHOE M3/1aHHE HA OCHOBE IE€YaTHOro aHaiora: OCHOBBI MaTepUajO-BEIECHUS :
yuebnuk / I'. I'. bonnapenko, T. A. KaGanosa, B. B. Peibanko ; nmox pen. I'. I'. bonaapenko. - M. :
BMHOM. Jla6opaTopus 3nanuit, 2014. - 760 c.: ui. - (Y4eOHUK A1 BBICIIEH LIKOJIbI).

2 TlonuMepHble KOMITO3UIIMOHHBIE MaTepUalbl: CTPYKTYypa, CBOMCTBA, TEXHOJOTUs: yueO.
nocobue / M. JI. Kepbep, B. M. Bunorpainos, I'. C. ['onoBkuH u ap.; nox pen. A.A. bepnuna. - CII6.:
IIpodeccus, 2008. - 560 c., un.

3 CamynoB, C.B. MarepuanoBenenue : ydeOHoe mocodue [Dnekrponnsiit pecype] / C.B.
CamyHOB. — 2-¢ u31., ucIp. u 1om. — DnekTpoH. nad. — CII0. : Jlans, 2015. — 208 c.

4 Mleperme, M.A. Texnonorus nepepadboTku mosmMepoB: KoHCTpyrpoBaHue uU3nenuii u3
miacTMacc. : yaebHoe mocodue s By3oB., M. FOpaiit, 2017. — 316 c.

4.2  JlomoJHUTeJLHAS JUTEPATypa

1 BumBkoB C. A. IlonuMmepHble KOMIO3MIIMOHHBIE MaTepHaibl: ydeOHOe MocoOue.
ExarepunOypr: M3narenscTtBo Ypanbckoro ynusepeurera, 2022. — 230 c.

2 AnpapeeBa A. B. OCHOBBI QU3UKOXUMHH M TEXHOJOTHH KOMITO3UTOB: Y4eO. mocodue s
By30B. - M.: UITPXP, 2001. - 192 c.: ui.

3 Kommo3unuoHHble MaTepuaibl: yueOHoe mocodbue st By3oB / JI. A. Hpanos, A. U.
CutnukoB, C. JI. llnsanun; nmon pemakuuet A. A. Wnbuna. - MockBa: U3patenbctBo HOpaiit,
2024.-253 c.

4 Usanos, H.A., CutnukoB, A.W., Ulnamua C.J{. u ap. KoMno3unroHHbIe MaTepUabl:
yaeOHoe mocooue / moa obur. pea A.A. Uneuna., M.: U3n-Bo FOpaiit, 2019. — 253 c.

5 Marepuanosenenue: yueoHuk st By3os / b.H. Apzamacos, B.1. Makaposa, I'.I'. Myxun
u ap. — M.: Uzn-so MI'TY um. H.D. baymana, 2002. — 648 c.

4.3  DjekTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl
https://online.mospolytech.ru/enrol/index.php?id=4553

44  JIuueH3MOHHOe W  CBOOOJHO  pacnpocTpaHsieMoe  NPOrpaMMHoOe
olecneyenmne
1 [Iporpammubie mpoaykTel Microsoft Office (oreyecTBeHHbBIC aHAIOTH).

4.5 CoBpeMeHHbIe npodeccoHaIbHbIE 0a3b1 JAHHBIX U MHGOPMaNIMOHHbIE
CIIPABOYHbIC CHCTEMBI

1 BBC «JIaub» https://e.lanbook.com/.

2 DBC «tOpaiit» https://urait.ru/.

3 Undopmarmonnsiii mopran GUIIC https://wwwl.fips.ru/.

4 Hayunasi anexkrponnas oudmuoreka eLIBRARY .RU https://elibrary.ru.

5 ba3a naHHBIX 110 HAyYHBIM )KypHaiaM: Science, Social Sciences, Arts&Humanities Citation
Index.

5. MarepuanbHO-TEXHU4YECKOE 00ecnedeHne

1. JlexuuoHHble ayauTopuu odmiero (oHma, OCHAINICHHbIE Y4eOHONH MeOemblo, TOCKOMH,
MePEHOCHBIM/CTAIIMOHAPHBIM KOMITHIOTEPOM U MPOEKTOPOM.
2. Jlabopatopun HULI, ocHammeHHbIe COBPEMEHHBIM HCCIIEIOBATEIHCKUM 000pYI0BaHUEM.


https://online.mospolytech.ru/enrol/index.php?id=4553
https://e.lanbook.com/
https://urait.ru/
https://www1.fips.ru/
https://elibrary.ru/

3. MaTepuaibHO-TEXHUYECKOE 00ecIeyeHuE:

— pas3peiBHas MamuHa OI'-100;

— cranuoHapubii TBepaomep TH 500 niist onpeneneHus: TBEPIOCTH METAIIOB U CILIABOB;

— YHUBEpCAJIbHBIM MPUOOpP € 3JIEKTPOHHOM OTYETHOM CHUCTEMOW IUIsl U3MEpEeHus

TBepAocTH MeTautoB U craBoB UT 5010-01;

— npubopsl H3MEpEeHUs TBEPAOCTU TuTacTMace u snacromepoB UT-5078, UT-5069;

— rtommuaoMepsl TUB-1;

— mukpockonst MIIB-2;

— pedpakromerpsr A6Ge-PII-2;

—  CYUIMJIbHBIN IKag;

— TEPMOMETPHI TaOOpaTOPHBIE CTEKJIIHHBIE;

— CHOUPTOBKH;

— 1npubop DabMengopda — P-1;

—  rtusHIMep [ TD-3;

— TOPCHUOHHBIE BECHI;

— Bechl as1ekTpoHHblie BJITD-1100;

— Bechl 1abopaTopHbie 3nekTporHHbie EK 610i;

— mpuOOp IS onpeeaeHus ycIoBHOM xkectkoct IDKY -12Mm;

— neHcuToMmeTpsl Ha oTpaxkenue [JOH;

— 00pa3ubl METaJIOB U CILIABOB, MOJIMMEPHBIX MIJICHOK, 3JITACTOMEPOB;

—  HOXHWUIIBI;

— CeKyHaoMep 1abopaTOpHBIiA;

— 1pubop A oNpeneseHusI IPOYHOCTH MOBEPXHOCTH MaTepuana Ha uctupanue NMP.
4. KoMITbIOTEpHBIN KJIACC JJIsl CAMOCTOSTEIBHON PabOThl 00yJarOIIMXCS.

6. MeTonuyeckne peKOMeHIANU

Metonuka mnpenofaBaHus IUCHUIUIMHBI «OO0IIee MaTepualioBEACHUE» U pean3alus
KOMIIETEHTHOCTHOTO TOJXO0/la B MW3JIOKEHUU U BOCHPUITHH MaTepualia MpeaycMaTpUBaeT
WCIOJIb30BAHUE CIEAYIOIIMX AaKTHUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHUS] TPYMNIOBBHIX,
WHJMBHUAYalIbHBIX ayAUTOPHBIX 3aHSATUH B COYETAHWU C BHEAYAUTOPHOM pabOTOM C IEINbIo
(hopMupoBaHUs U pa3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00 yIAIOIIHXCS

— IIPOBEACHHUE 3aHATUM JICKIIMOHHOIO TUIIA,

— TOJTrOTOBKAa K BBHIMOJIHEHUIO Ja0OPaTOPHBIX 3aHATHIA,

— JMCKYCCUHU M 00CYX/EeHUE IPOIACHHOIO MaTepuana;

— opraHuzanus W TPOBEACHHE TEKYIIEro KOHTPOJS 3HaHWK oOydarommxcs B (dopme
TECTUPOBAHUS U DK3aMEHa.

[Ipy mpoBeAeHUU JICKIMOHHBIX M JIAOOPATOPHBIX 3aHATHM, TEKYLICH M MPOMEKYTOYHOU
atrecranuii mo gucHuruimHe «OOImIee MaTepuaNoBeACHHE» IeIeCO00pa3HO HCIOJIb30BaTh
cremyromnme o0pa3oBaTebHbIe TEXHOIOTHH:

1. IMpomenypsl TeKymiero KOHTpons Mo aucuuimHe «OO0IIee MaTepuaaoBeeHUE
JIOTyCKaeTCsl MPOBOJIUTHh B (hopMe OIaHOYHOTO HIIM KOMITBIOTEPHOTO TECTUPOBAHUS.
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2. Ha naGopaTOpHBIX 3aHATUSX ISl PELICHUS 3a]1a9 HCIIOJIb30BAaTh OTPACIIEBbIE HOPMATHBHBIC
JIOKYMEHTBI U JIOMOJHUTENIbHbIE JTUTepaTypHble UCTOYHUKHU, YTO MO3BOJISIET (POPMUPOBATH HABBIKU
MPAKTUYECKOM pabOThI 110 3rOTOBJIEHUIO 00PA3I[0B MAaTEPUAJIOB U UCCIIEIOBAHUIO UX CBOHCTB.

3. IlpoBenenue psiza JEKUMOHHBIX 3aHATUH, COIEPKAIIMX TAOIUIBI U PUCYHKU B KauecTBe
WITIOCTPalM paccMaTpUBaeMOro MaTepHaiia, HE0OXOIMMO OCYIIECTBJIATH C HCIHOJIb30BAHHUEM
CIaii1oB, MOArOTOBJIEHHBIX B mporpamme Microsoft Power Point.

6.1 Meroanyeckue peKOMEHJANUM [JI1 NpenoJaBaTesisi MO0 OPraHU3ANUH
o0yueHust

Huctmmummaa «OOmee MaTepuanoBeeHUe» SBISIETCS AUCHHUILUIMHON, (OpMHUpYIOLMIEH Yy
obyuaronxcs npogpeccruonansuyto komnerenuio OIIK-1 u OITK-4. B ycnoBusX KOHCTpYHPOBAaHUS
o0pa3oBaTeIbHBIX CHUCTEM Ha MPHUHIMIAX KOMIIETEHTHOCTHOTO  MMOJAXO0Ja  IPOU30ILIO0
KOHLICNITYaJIbHOE M3MEHEHHE POJIM IIPENoAaBaTels, KOTOPbIH, HapsALy C TPaJULUOHHOM DPOJBIO
HOCHUTEJISI 3HAHUI, BBIOJIHACT (GYHKLUIO OPraHU3aTOpa Hay4HO-IIOMCKOBOM paboThl 00yyarolerocs,
KOHCYJIbTaHTa B Ipolenypax BbIOOpa, 00pabOTKM U MHTepHpeTanuyu WHPOpMaLnuu, HEOOXOAUMO
JUISL TIPAKTUYECKOro AEeHCTBHS M JlabHENIIero pa3BUTHSA, YTO JOJDKHO 0053aTEIbHO YYUTHIBATHCSA
Opd NPOBEIEHUM JIEKIMOHHBIX U JIAOOpAaTOpHBIX 3aHATHH 1o aucuuiuimHe «OO1ee
MaTEpUAIOBEACHHUEY.

[IpenogaBanue TeopeTHdyeckoro (JIEKHMOHHOr0) MaTepuana Mo aucuumuimHe «OoOmiee
MaTEpUaIOBENEHUE» OCYILECTBIISIETCS HAa OCHOBE MEXIUCLUUIUIMHAPDHOW HMHTErpallud U YETKUX
MEKIUCIUIUIMHAPHBIX CBs3€ll B paMKax 00pa3oBaTelIbHONM MporpaMmbl U y4yeOHOro IIJIaHa IO
Hamnpasiieauto 29.03.03 TexHonorus noJurpapuaecKoro ¥ yrmakoBOYHOTO MPOU3BO/ICTBA

[TonpobHOE conmepikaHue OTIEIbHBIX pPa3/ieloB TUCHUILIMHBI «O011ee MaTepuaIoBeeHUE»
paccMaTtpuBaeTcs B IT. 3 pabodeil mporpaMMbl.

[TpumepHBIe BapraHThl TECTOBBIX 3aJlaHUM JJIsl TEKYIEro KOHTPOJIS U MepeueHb BOMPOCOB K
9K3aMEHy M0 JUCHUIUIMHE mpeacraBieHbl B coctae @OC mo nucnumuMHe B 1. 7 paboueit
IIPOTpaMMBl.

[TepeueHb OCHOBHOW M JOMOJHUTENBHOMN JIMTEPATypbl, HEOOXOAUMBIX B XOJI€ MPENOIaBaAHUS
nucuuminHbel «OO01iee MaTepuanoBeAeHne», IpuBeaeH B M. 4 Hacrosmeil pabodeil mporpamMsl.
[IpenonaBaTento ciieayeT OpUEHTUPOBATH OOYYAIOUIMXCA HAa HUCIOJIb30BaHUE MPHU MOJITOTOBKE K
IIPOMEKYTOYHON aTTECTAllUM OPUTMHAIBHOW BEPCUM HOPMATHUBHBIX JOKYMEHTOB, JIE€HCTBYIOIUX B
HaCTOsLIEE BpeMS.

6.2 Meroauueckue yKa3aHUs IJIs1 00yUAIOUIUXCS 10 OCBOCHHUIO THCITUIITHHbI

[Tonyuyenue yrayOneHHbIX 3HAHUM IO AMCLUUIUIMHE JOCTUTAeTCsl 3a CYeT aKTUBHOMU
CaMOCTOSITENIbHON paboThl oOydaromuxcs. Beiiensemple yachl 11€1€c000pa3HO UCIOIb30BaTh IS
3HAKOMCTBA C Y4eOHOW M HAYYHOM JUTEPATypoH MO MpodieMaM MCUHUILUIMHBI, aHAJIN3a HayYHBIX
KOHIIEIUH.

B pamkax AMCHMIUIMHBI IPEITYyCMOTPEHBl Pa3nuHble (POPMbI KOHTPOJISI YPOBHS JOCTHUIKEHUS
00y4aroIMMHKCs 3asBJICHHBIX MHIUKATOPOB OCBOCHUS KOMMETeHIUH. DPopMa TEKyIero KOHTPOJIs —
aKTUBHas paboTa Ha JaOOPATOPHBIX 3aHATHSAX M TecTHpoBaHHe. DOpMON KOHTPOJIS MO AAHHOMN
JUCLUIUIMHE SBJISETCA SK3aMEH, B XOAE€ KOTOPOrO OLIEHUBAETCS YPOBEHb JIOCTUIKEHUS
00y4aroUMMHKCS 3asBJICHHBIX HHIMKATOPOB OCBOCHHS KOMITETEHIUH.

MGTO)II/I‘ICCKI/IC YKa3aHus 10 OCBOCHUIO JUCIIMIIJIMHEIL.
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JIGKIIMOHHEIE 3aHSTHS MMPOBOJATCA B COOTBCTCTBHUH C COACPKAHHEM HacCTOsIIEH pa6oqel71

MIPOrPaMMBbI U TIPEACTABIISIFOT COOOH M3JIOKEHUE TEOPETHUCCKUX OCHOB JUCIIUTIIINHBI.

IMocerenne JTEKIMOHHBIX 3aHATHH ABJIIETCS 0053aTEILHBIM.

KoHncrekTrpoBanue JIEKIIMOHHOTO MaTepHayia JOMyCKAeTCS KaK IHChMEHHBIM, TaK |
KOMIIBIOTEPHBIM CII0COOOM.

PerynspHoe moBTOpeHHE MaTepuania KOHCIEKTOB JICKIIUH IO Ka)XJAOMY paslieiny B paMKax
MOJTOTOBKK K TEKyIIMM (opmMaM aTTeCTallu MO JUCHUILIAHE SBIISICTCS OJHHUM W3 BaKHEHIIHMX
BHJIOB CAMOCTOSITCIIbHOM paObOTHI CTYJCHTa B TCUEHUE CEMECTpa, HeOOXOAMMOM JIJIT KauyeCTBEHHOM
MOATOTOBKHU K MPOMEXKYTOYHON aTTEeCTAllUU MO TUCHUTLTHHE.

[IpoBenenuie 1abOpaTOpPHBIX 3aHATUM 1O AucuuiuiMHe «OOIIee MaTepuanoBeICHUE

OCYIIECTBIISICTCA B CIEAYIOIIMX (popMax:

— OINpOoC MO TEOPEeTHUYECKOM 4YacTh J1abopaTOpHOrO 3aHATUS M 10 MaTepualam,
pPacCMOTPEHHBIM Ha JIEKLIUAX M HM3YYEHHBIM CaMOCTOSATEIbHO IO PEKOMEHOBAHHOMN
JUTEPATYPE;

—  BBINOJIHEHHE JaOOPATOPHOT O 3aHSTHUS;

— aHauM3 U 00CyX/IeHHUE MTOJIyYeHHBIX PE3yJIbTATOB;

— OIPOC MO KOHTPOJIBHBIM BOMPOCaM JIa0OPaTOPHOTO 3aHATHSI.
[Tocemenne 1a00PaTOPHBIX 3aHATUM U AKTUBHOE y4acTHE B HUX SIBIISIETCS 0053aTEIbHBIM.
MeTonuueckre  yKa3aHWsl 1O BBINOJHEHUIO  Pa3iM4YHbIX _ (GOpM  BHEAYIUTOPHOU

CaMOCTOSTEIBHON PabOTHI

W3ydyeHne OCHOBHOM M JOMOJHUTEIBHOM JUTEpaTyphl MO JUMCLUMUIUIMHE IMPOBOAUTCS Ha
PETyISIpHON OCHOBE B pa3pe3e KaXkJI0ro pasjena B COOTBETCTBUU C MPUBEACHHBIMU B 1. 3 paboueii
MpOorpaMMbl PEKOMEHJALMAMHU Il MOATOTOBKM K MPOMEXKYTOYHOM aTTECTALMU I10 JUCUHUILINHE
«O6mee marepuanoBenaeHre». CucOK OCHOBHOM U JOMOJHUTEIBHON TUTEPATYPHI 110 TUCIUILTHHE
npuBe/ieH B 1. 4 HacTosiel paboueld mporpaMmBl.

Mertoauyeckne ykazaHusi o NOATOTOBKE K UTOIOBOM aTTeCTalllKU

UroroBast arrecrauust mno aucuuruimHe «OOmiee mMaTepraloBeleHHE» MPOXOIUT B (Qopme
9K3aMeHa. DK3aMEHAIlMOHHBIM OWJIEeT MO AMCHUIUIMHE COCTOUT M3 3 BOIPOCOB TEOPETHYECKOTO
xapaktepa. IlpuMepHBIi IepedeHb BONPOCOB K J3K3aMeHy Mno aucuumimHe «OO6iiee
MaTepuaIoBEIEHHE» U KPUTEPUU OLIEHKH OTBETa O0Y4Yarolllerocs Ha HK3aMeHe Ul LieJiel OLleHKU
JOCTHD)KEHUS 3asIBJCHHBIX MHJIUKATOPOB C(HOPMUPOBAHHOCTH KOMIIETEHLIMH NPUBENEHBI B COCTaBE
@®OC no aucuunianHe B 1. 7 padbouel mporpaMmsl.

OOyuaromuiicss JOMycKaeTcst K UTOrOBOW aTTECTAIIMH MOCIIE BHITOTHEHUS BCEX J1a00paTOPHBIX
3aJlaHui ¥ IPOMEXYTOUHOM aTTecTaluy (TECTUPOBAHMS) IO JUCLUILIUHE.

7. @D oH/1 OLIEHOYHBIX CPECTB

7.1  Meroabl KOHTPOJIA U OLlEHUBAHUS Pe3yJbTATOB 00y4eHH sl

ChopMupoBaHHOCTH KOMITETEHIUH MPH U3YYCHUH AUCHUTUIMHBI O PENEsIeTCsl TOCPEACTBOM
OLIEHKH COOTBETCTBHUS OTBETOB W/WJIHM BBIMOJHEHUS 3a/laHUN 3asiBICHHBIM HMHAWKATOpaM B paMKax
MEPONPUITUI TEKYILEr0o KOHTPOJIA U UTOTOBOM aTTeCTalluu (IK3aMeHa).

7.2  Ilkana u KpUTepUH OLeHUBAHUS Pe3YJILTATOB 00yUYeHHs
7.2.1. KpuTepuu oLeHKH 0TBeTa HA JK3aMeHe
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(bopmupoBanue kommnerenimii OITK-1 OI1K -4)
«5» (oTJIMYHO): O0OydYaroIUICSI JIEMOHCTPUPYET CHUCTEMHbIE TEOpPETHUYECKUE 3HAHUS,
IIPAaKTUYECKUE HABBIKY, BIaJ€eT TePMUHAMH, [1€JaeT apryMEHTUPOBAHHbIE BBIBOABI U 0000IIEHMS,
IPUBOIUT MPHUMEpPHI, TOKa3bIBAET CBOOOJHOE BJIAJCHHE MOHOJIOTMUECKONW Peybl0 M CHOCOOHOCTh
OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIPOCHL.
OOyuatomuiics Ha BBICOKOM YPOBHE BJIa/ICET:
—  CHOCOOHOCTBIO OCYIIECTBIIATH PALMOHAIBHBIA BBHIOOP MaTEpUalIoOB Ha OCHOBAHUHU HMX
CTPYKTYpBI U CBOICTB, UCIOJb3YysI €CTECTBEHHOHAYYHbIE U OOILICHHKEHEPHbIE 3HAHMUS,
METOJIbl MaTEMaTHYECKOI0 aHAIN3a U MOJIEJIMPOBAHUS;
—  crmoco0eH OCYUIECTBIIATH BBIOOP TEXHOJIOTHYECKUX MOJIeNeil M3roToBIeHHs, 00paboTKH
Y MCCIIEI0BaHUsl CBOWCTB MaTEPHUAJIOB.
«4» (xopomo): oOyd4arouiicss JIEMOHCTPUPYET IPOYHbIE TEOPETUUYECKHE 3HAHUS,
IIPaKTUUYECKUE HaBBIKH, BJIaJ€ET TEPMUHAMHU, J€JIAE€T apryMEHTUPOBAHHbIE BBIBOJBI U 0000IIEHHUS,
IIPUBOJUT IPUMEPHI, NOKA3bIBAET CBOOOJHOE BJIAJICHUE MOHOJIOTMUECKOW PEUbI0, HO MPU 3TOM
JieNlaeT HECYIECTBEHHbIE OIIMOKH, KOTOpbIE OBICTPO HCIPABISIET CAMOCTOSTENIBHO WM IpH
HE3HAYUTEIIbHON KOPPEKIMH NIPENOAaBaTEIEM.
OOyuaromuiicst XOpoIIO BiaJIeeT:
— CIIOCOOHOCTBIO OCYLIECTBJIATH pallMOHAIbHBIN BBIOOp MaTepHaloB Ha OCHOBAaHMM HX
CTPYKTYpBI U CBOICTB, UCIOJIb3Yysl €CTECTBEHHOHAYUYHbIE U OOLICHH)KEHEPHbIE 3HAHUS,
METOZbl MATEMATUYECKOI 0 aHAJIN3a U MOZEINPOBAHMSI;

— CHOCO0EH OCYIIECTBJIATH BHIOOP TEXHOIOTMYECKUX MOJIeNIeN U3rOTOBJIEHUS, 00paboTKU
Y MCCIIEJOBAHUsI CBOMCTB MAaTEPUAJIOB.
«3» (Y10BJIETBOPUTEIBHO): O0YUYAIOIUNACI TEMOHCTPUPYET HETTyOOKHE TEOPETUYECKHE
3HaHMS, TPosBIseT cyiabo chOpMUPOBAHHBIE HABBIKM aHalM3a SBJICHUW U MPOLECCOB,
HEJ0CTAaTOYHOE YMEHHE JI€NIaTh apryMEHTUPOBAHHBIE BBIBOJBI U IPUBOJUTH NIPUMEPHIL, TOKA3bIBAET
HEIOCTAaTOYHO CBOOOJHOE BIIAJCHHE MOHOJOTHYECKOW peublo, TEePMHUHAMHU, JIOTHUYHOCTBIO H
MOCIIEIOBATEIbHOCTRIO U3JIOKEHHUS, JIeJaeT OIIMOKH, KOTOphlE MOXET HCHPaBUTh TOJBKO IPH
KOPPEKIMHU IPETOIaBATEIEM.
OOyuaromuiics Ha yJJOBJIETBOPUTEILHOM YPOBHE BJIaJIEET:
— CHOCOOHOCTBIO OCYLIECTBJIATH pal[MOHAJIbHBIN BHIOOpP MaTepualoB Ha OCHOBAHMM MX
CTPYKTYpbI U CBOWCTB, UCIIOJIb3Ysl €CTECTBEHHOHAYYHbIE U OOLIEHHKEHEPHbIE 3HAHUS,
METO/bl MATEMATUYECKOI0 aHAJIN3a U MOJIEIUP OBAHUS;

— CrHoco0€H OCYIIECTBIIATh BHIOOP TEXHOIOTMYECKUX MOJIeNIeN U3rOTOBIIEHUS, 00paboTKU
Y MCCIIEI0BAaHUs CBOMCTB MaTEPUAJIOB.

«2» (Hey10BJIETBOPHUTEJbHO): O0yJYaIOIIUICS JEMOHCTPUPYET HE3HAHHUE TEOPETUYECKUX
OCHOB IIpEIMETa, OTCYTCTBHE INPAKTHUYECKUX HABBIKOB, HE YMEET JelIaTh apryMEHTHUPOBAaHHBIC
BBIBOJIbI ¥ IPUBOJUTH IPUMEPBI, TOKA3bIBAET C1a00€ BJIaIeHUE MOHOJIOTMYECKOM peublo, HE BIaI€ET
TEPMHHAMU, MPOSBISAET OTCYTCTBUE JIOTMYHOCTH W IIOCIEAOBATEIBHOCTH W3JIOKEHMS, JeNaeT
OLIMOKH, KOTOpbIE HE MOXKET HCHPAaBUTH JaXe MpPU KOPPEKIHH MPErnojaBaTesieM, OTKa3bIBaeTCs
OTBEYATh HA JONOJHUTEIbHBIE BOIPOCHI.

OOyuaromuiics HE BIaJICeT:

— CIIOCOOHOCTBIO OCYILIECTBJISTH paIlMOHAIBHBIN BBIOOp MaTepHaloB Ha OCHOBAaHHHM HX

CTPYKTYpBI U CBOICTB, UCIOJb3YysI €CTECTBEHHOHAYYHbIE U OOLICHH)KEHEPHbIE 3HAHUS,
METO/ABl MATEMATUYECKOT 0 aHAJIN3a U MOJEIMPOBAHUS;
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— croco0eH OCYIICCTBIATD BBI60p TEXHOJIOTUUYECKUX MOJIeIeH HU3roTOBJICHUA, O6pa60TKI/I
1 MCCIICTOBAHMS CBOMCTB MaTCpualoB.

7.2.2. Kputepuu oueHKH padoThl 00y4aroiierocsi Ha 1a60paToOpPHbIX 3aHATHAX

(bopmupoBanue kommetenuit OITK-1 OI1K -4)

«5» (OTIMYHO): BBIMOJTHEHBI BCE JIAOOpATOpPHBIC 3aJaHUs, MPEAYCMOTPEHHBIC Ha
nabopaTopHbIX paboTax, oOydaromuics 4eTKo W 0e3 OMMOOK OTBETHJI Ha BCE KOHTPOJILHBIE
BOIPOCHI, aKTUBHO paboTas Ha 1abopaTOPHBIX padoTax.

«4» (xopomo): BBIOJHEHBl Bce JlA0OpAaTOpHbIE 3aJaHusl, MPEIyCMOTPEHHbIE Ha
nabopaTOpHBIX paboTax, OOYYAIOMUUCA C KOPPEKTHPYIOIIMMHU 3aMEYaHUSIMHU MPEMo1aBaTelIs
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI, JOCTATOYHO aKTUBHO paboTall Ha 1abopaTOPHBIX paboTax.

«3» (YA0BJIETBOPUTEIbHO): BHIOIHEHBI BCE TAOOpPaTOPHbIE 3aaHUsI, TPEAYCMOTPEHHBIE HA
1a00paTOpHBIX paboTax C 3aMEUYaHMSIMM IIpernojaBaTels; oOydarolMiics OTBETUI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«2» (Hey/0BJIETBOPUTEIbHO): 00yUYaIOLINIICS HEe BBHIMOIHUI WM BBIMOJIHWI HENPaBUIBHO
nabopaTopHble 3a1aHUs, TPEAYCMOTPEHHBIE Ha J1a00paTOPHBIX paboTax; 00ydaroImuiics OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI C OIIMOKaMH UJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIPOCHI.

7.2.3. Kpurepuu oneHKH TeCTHPOBAHHUS

(bopmupoBanue komnerenmuit OITK-1 OI1K -4)

TecTupoBaHHE OIIEHUBAETCS B COOTBETCTBUH C ITPOLICHTOM IIPABUJIBHBIX OTBETOB, IAHHBIX
00yJaroIIMMCS Ha BOITPOCHI TECTA.

CranmapTHas IIKajia COOTBETCTBUS PE3yJIbTATOB TECTHPOBAHUS BBICTABIIIEMON OaJLTHLHOM
OIlCHKE:

—  «OTJIMYHOY - CcBHIIIE 85% MpaBUIHLHBIX OTBETOB;

— «xopomo» - oT 70,1% no 85% npaBUIBHBIX OTBETOB;

—  «YIOBIETBOPUTEIBHO» - OT 55,1% 1o 70% npaBHIBHBIX OTBETOB;

— o1 0 10 55% npaBMIIEHBIX OTBETOB — «HEY/IOBJIETBOPUTEIHLHO»

7.3  OueHoYHbIE CPEACTBA
7.3.1. Tekymmii KOHTPOJIb (IIPOMEKYTOYHOE / ATOTOBOE TECTHPOBAHME)
(bopmupoBanue kommnerenimii OIMK-1 OI1K -4)

IlpuMeprl TeCTOBLIX 3ANAHMI:

1 Kakyto poJib urpaer HaroJHUTEINb /171 KOMIIO3ULMOHHOI 0 MaTepuaia?
— ompenesseT ypoBeHb pabouel TeMepaTypbl BCel CHCTEMBbI
—  OKa3bIBaeT OMpeestoliee BIUSHIE Ha CBOMCTBA KOMITO3UTA
— BOCIIPMHUMAET U IlepepacipeensieT Harpy3Ku OT BHEITHUX CHII
— ormpenenseT paboToCOCOOHOCTh B arpeCCUBHOM cpefie

2 Kakue 13 nepeurcIeHHBIX TOJMMEPOB OTHOCSITCS K TPYIIIe KOMITO3UIIMOHHBIX ?
— T'etmHakc
— Kanpon
— VYruennacTuk
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— @roporuiact
— Tekcromut

3 3aBUCAT I CBOM CTBA U3/IEIIHI M3 TOJUMEPHBIX KOMITIO3UIIHOHHBIX MATEPUATIOB OT TEXHOJIOTHH
ux popmoBaHus?

na, 6€3yCIIOBHO
— HET, HC 3aBUCIAT
— IO-pa3HOMY IIPU Pa3JIMYHBIX TEMIIEPATYPHBIX pEXUMAX

4 UTo NCHoabp3yI0T B Ka4eCTBE apMHUPYIOIIUX HAMTOJIHUTEIEH B KOMITO3UIIMOHHBIX MaTepuanax?
— IIOPOIIKH
— TpaHyJbl
— BOJIOKHA

5 Uro siBisieTCS CASPKUBAIOLINM (PAKTOPOM B IPUMEHEHUU HAHOPA3MEPHBIX HATTOJIHUTEICH ISt
KM?

— OTCYTCTBHUE TEXHOJIOTUI

— HEJIOCTYNHOCTh ChIPbs

— BBICOKasi CTOUMOCTh

6 K yemy npuBOIUT BBEICHU € HAHOPA3MEPHOI'O HAIIOJIHUTENS B KOMIIO3UIIMOHHBIN MaTepra?
—  YACILIEBISET €ro
— yIydIIaeT ero MeXaHUYEeCKHE XapaKTePUCTUKH
— ympomraet npoiiecc GOopMOBaHHS

7 KakuM U3 TPeAsIOKEHHBIX METOJOB MOTYT OBITh MOJYYEHbI HAHOMOPOIIKH METAJUIOB JUIS
n3roroBiaeHus KM?

— PpacTBOpEeHHUE MeTalia

— UCTUpaHHE MeTajlia

— HCHapeHue MeTaia

7.3.5. IIpoMe:KyTOYHBbIi KOHTPOJIb (BOMPOCHI K IK3aMEHY)
(bopmupoBanue kommnerenimii OITK-1 OI1K -4)

IIpumepHbIe BONPOCHI K IK3aMEHY

1. Yro Takoe noaumophuzm?

2. latp  ompeneneHue aTOMHO — KPHCTAUIMUYECKOMY  CTPOCHHUIO  MeTauia.  Bumipl
KPUCTAJNIMYECKUX PEIIETOK U UX MapaMeTphl.

3. Uto Takoe aHU30TPONHS CBOUCTB KpUcTa/ua? B ueM oTiiune n30TPOMHBIX KPUCTAIIIIOB OT
AHU30TPOMHBIX?

4. Ha3Batb 1e(heKThl KPUCTAIIIMYECKON PELIETKH U JaTh 00bSICHEHUE UX BIMSHUS Ha CBOWCTBA
MaTepuaioB.

5. B uem 3akmouaercst punveckasi CyIHOCTh TPOIECCOB MIABICHUS U KPUCTAIUIN3AIINN ?

6. 300pa3uTe cxeMy U oXapaKTepU3yHTe CTPOSHHUE CIUTKA.

7. Yto Takoe mukBanusi? Buapl TUKBaIMA 1 METOMBI UX YCTPAHEHHUSI.

8. Kaxue meTo/1p! aHaIM3a CTPOSHUSI MeTaljla WM CIUIaBa MIPOBOJIST /7S BHISIBJICHUS JIMKBAIIUH
U pouux nedeKkToB MaTepuaia?

9. Tunsl cBsA3EH MEXIy aTOMaMU U UX BIIUSHUE HA CBOWCTBA CIJIABOB.
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10. Kakune XxapakTepHCTUKH MEXaHHYECKHUX CBOMCTB ONPENENSIOTCS MPHU WCHBITAHUSIX Ha
pacTsoKeHue, pU TMHAMUYECKUX HArpy3Kax, MpH [MUKINYEeCKUX Harpy3Kax?

11. MeTonp! onipeaeneHus TBEPAOCTH U UX XapaKTePUCTHKA.

12. Kakme MexaHMYECKHME CBOMCTBA MAaTEpHAIOB ONPEAESIOTCS IPH  IHOBBIIIEHHBIX
TemriepaTypax?

13. Yto Takoe KOHCTPYKIIMOHHAs MPodYHOCTh? Kakue cBoiicTBa MaTepranoB Ha Hee Bius0T? 14.
Uro Takoe Ha/IeKHOCTh U JI0JITOBEYHOCTH?

15. Yro Takoe ynpyras nedpopmanus? Biausaue ynpyroit neopmaniny Ha CBOWCTBa MaTepHaia.

16. Yro Takoe mnactuueckas nedopmanusi? Ee BausiHEE HA CBOMCTBA METAJJIOB U CIJIAaBOB.

17. MeTton onpeneneHus yaapHoi Ba3kocTu. Ou3nueckuil CMbICT JaHHON XapaKTepUCTHKH.

18. [laTb onpeneneHre MUKPOTBEPAOCTH U OMKCATh METOABI €€ ONpeIeICHHUS.

19. KakuM MeTOIOM OIPEACNSIOT TBEPAOCTh pe3uHbI? ONMUIINTE MEXaHU3M OIPEeIICHUS
TBEPJIOCTH COOTBETCTBYIOIINM METOJIOM.

20. Yro Takoe Moa3y4ecTb U KAaKOBO €€ BIUSHHE Ha JOJITOBEYHOCTh METAJUTMYECKON eTann?

21. JlaiiTe XapaKTEpUCTUKY YCTAIOCTHOMY pa3pyiieHHi0. ONHUIINTE MEXaHH3M €ro pa3pyLIeHus.

22. Yo Takoe KOMITOHEHT, (haza, PU3NKO-XUMHYECKask CUcTeMa?

23. Yto Ha3bIBaETCS TBEPABIM PACTBOPOM, MEXAaHUYECKOW CMECHIO, XUMUYECKUM COeTUHEHUEM?

24. VI3noXuTe NPUHIIMIIBI TOCTPOEHUS JUarpaMM COCTOSIHUS CIJIABOB.

25. Kak cTposiTcsi KpUBBIEC OXJIaXKACHUS U HATPEBAHMUS CIIIIaBOB?

26. KakoBo mpakTUYECKOE MPUMEHEHHU e TUarpaMM COCTOSHUS CILIIaBOB?

27.HauepTuTe 1 mpoaHamU3upynTe qUArpaMMbl COCTOSIHHSI CIIJIABOB C MOJTHON PACTBOPHUMOCTBIO
KOMIIOHEHTOB B TBEPAOM COCTOSHHUH, OOpa3ylIIMX MEXaHWYEeCKHEe CMECH, C OrpaHHYCHHOU
pPacTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHUU, O0Pa3yIOIIMX XHUMHUYECKHE COCAMHEHHUS,
KOMIIOHEHTBI KOTOPBIX HCIBITBIBAIOT MOJMMOP(HBIC IPEBPAIICHHUS.

28. OObsicCHUTE CYLIHOCTb OBTEKTHUYECKOTO U 3BTEKTOMJHOIO IPEBPALICHUI U B UYEM
3aKJII0YAEeTCs UX pa3inyue?

29. Uro takoe mpasuio ['u66ca?

30. HauepTuTe tuarpamMmy COCTOSIHUS JK€JI€30-1IEeMEHTHUT U IIPOBEINTE €€ aHAIIU3.

31. Uro takoe ayCTeHUT, GeppuUT, IEPIUT, IEMEHTHT, JIeAeOypuT?

32. IlocrpoiiTe kpuByto oxmnaxaeHus 111 ctamu ¢ 0,8% C u st uyryna ¢ 4,3% C.

33. KakoBa cTpyKTypa TEXHHYECKOrO KeJie3a, CTalieil U YyryHOB C pa3fIM4HbIM COZEpKaHHEM
yriepojia B paBHOBECHOM COCTOSIHUN?

34. B kakuX yCIOBHSIX BBIICIACTCA IEPBUYUHBIN, BTOPUYHBINA U TPETUUHBIN I[EMEHTUT?

35. OnummTe nporecc Mpou3BOACTBA UyTr'yHa B JOMEHHBIX Iedyax.

36. JlaiiTe onrcaHue MPOM3BOJICTBA CTAIN B 3JIEKTPOIIEYax C yKa3aHUEM IPEHMYIIECTB TaHHOTO
MeTo/1a.

37. NaiiTe onucaHue MpOU3BOACTBA CTAIM B MAPTEHOBCKHUX MeYax ¢ yKa3aHHEM IMPEenMYIIecTB
JAaHHOT'O METOJA.

38. O0BsACHUTE CYTh 3JIEKTPOIIAKOBOT O IPOU3BOJICTBA CTAJIM U B UEM COCTOUT €0 0COOEHHOCTh
M0 CPAaBHEHUIO C APYTMMH METOJIaMHU MPOM3BOICTBA CTAIH.

39. Yro Takoe Tepmuueckas oOpaborka? C Kakod LENbi0 e€e MPOBOIAT? 2. TO HA3BIBACTCS
OTXKMIOM, HOpMaJIn3alueH, 3akainkoil 1 ornyckom? 3. Kakum o6pa3om kiaccuUIUPYIOTCS BUIbI
TEpMUYECKO 00pabOTKU U OT YEro 3TO 3aBUCHUT?

40. OnumuTe METOIUKY BHIOOpa pekruMa TEPMUYECKONH 00pabOTKH METAIIJIOB U CILJIABOB.

41. Yto takoe oTxkur | pora? B kakux ciaydasx ero npoBoasr?

42. Yro takoe omxkur |l pona? Jyis KakKuX CIIJIABOB €ro MPOBOIAT?

43. laiiTe onpeeneHre MOHATUIO 3aKaJIKU U OKOHYATEJIbHOM TepMHUUYecKoil 06paboTku. B yem
HX CXOJICTBO U paziuuue?

44. Kakoe 000pyIoBaHUE UCOIB3YETCS IS TPOBEIEHUS TEPMHUY eCKOi 00paboTKH METaJIIOB U
CIUIaBOB?

45. B yeM cymHOCTh M1 0COOCHHOCTH TEPMOMEXaHW4YeCKOH 00paboTku?
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46. B uem CyIHOCTB MPOIECCOB IIEMEHTAIINY B 230 TUPOBAHMSI, X Ha3HAYCHHE.

47. Ha30BUTE OCHOBHBIE CIIOCOOBI TOBEPXHOCTHOTO YIPOUHEHUS AETAJICH MAIIIHH.

48. NaiiTe onmpenenenue u knaccuduraruro Bugam XTO.

49. Vkaxwure otmnuus XTO ot TMO.

50. Kakoe o6opynoBanue ucnonb3yercs nis XTO?

51. B kakoM cirydae mpuberarot K HeooxoauMocTu nposenenust [ITMO?

52. Kakoe npeBpalieHne MpouCcXOAauT B CIIaBax mpu Temmeparypax Al, A2, A3, A4, Am?

53. KakoB MexaHu3M 00pa3oBaHUs ayCTEHUTA TIPH HArPeBe CTaju?

54. Kak BiMsieT Ha MEXaHUYECKHE CBOMCTBA CTAJIM POCT 3€pHA MPH TepMUUYECKOi 00paboTke? 4.
KakoBbI MEXaHM3MBI U TEMIIEpATYPHBIE PaiiOHBI 00pa30BaHUs CTPYKTYP MEPIUTHOTO TUNA (TIepiuTa,
copbuTa, TpoocTuTa) 1 OeliHnuTa?

55. ByeM cymHoCTh 1 0COOEHHOCTH MapTEHCUTHOT O TpeBpalieHns?

56. B uem cymHoCTh MpeBparieHuil, TpOUCXOASIIUX ITPU OTITYCKe?

57. Yto Takoe NpOKaJIMBaEMOCTb CTAJIM U B YEM €€ TEXHOJIOIMUYECKOe 3HaUeHue?

58. B uem cymHoCTh M1 0COOCHHOCTH TEPMOMEXaHUIECKOW 00padoTKy cTanmm?

59. JlaiiTe KpaTKyIO XapaKTEPUCTHKY CIIEUATbHBIM BHJIaM 3aKaJIKH.

60. Yro Takoe Toukn YepHOBa M KaK OHM PacrojaraloTcs Ha JHarpaMMe COCTOSTHHS?

61. B yem oTiimgme ceporo 4yryHa ot 6emoro?

62. HazoBute 06s1aCTH IPUMEHEHUS Pa3IMYHBIX YyTYHOB.

63. HazoBute MaTepuaibl ¢ 0COOBIMHU TEXHOJIOTHYECKHMMHU CBOMCTBAMHU.

64. Uro Takoe nerupoBaHue U KaKoBa ero 1enb?

65. HazoBute rpynmsl KOHCTPYKIIMOHHBIX Ka4€CTBEHHBIX CTAJICH.

66. Pacimdpyiite mapku craneii: 35, BCr.4mc, 2517, 20J1, AC40E.

67. Onummre, KakuM 00pa3oM MapKUPYIOT UyT'YHBI.

68. Pacumdpyiite mapku uyrynos: CY 20, BY 40-10, KY 30-5.

69. Yto Takoe rpaduT ¥ KaK OH BIMSAET Ha CBOWCTBA YyTyHOB?

70. Kakue MaTepuanbl Ha3bIBAIOT aHTU(QPUKIMOHHBIMU U modemy? JlaTh Kiaccudukamnuio
MaTepuaioB JaHHON IPYIIIbI.

71. Kakue TpeboBaHuUs NPEIbABIAIOT K KOHCTPYKIIMOHHBIM MaTepuaiam?

72. HazoBuTe IpyIIIBl MATEPHUAJIOB, 00J1a1AI0INE MAJIOH TUIOTHOCTBIO.

73. HazoBuTe TpyIIIBI MaTEpPHUAIOB, 00JIaJAI0IIN e MAJIOH yIeIbHONW IPOYHOCTBIO.

74. Kakue cruiaBbl Ha3bIBatoTCsl cuityMuHaMu? KakoBa HX 0COOEHHOCTb.

75. HazoBuTe rpynmnbl aJrOMHHHEBBIX CIJIABOB, KOTOPbIE HE MOABEPraloTCs YNPOUHSIOLICH
TEPMOOOPAOOTKO.
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Oo0pazen 3x3aMeHALMOHHOT0 OUJIeTa

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA30BAHMS POCCUNMCKON ®EJEPALINA
®EJIEPAJILHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEX/IEHUE BBICLIIEIO OBPA30BAHIA

«MOCKOBCKHNH NOJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHH INOJIUTEX)

dakynbTeT Honurpapuyeckui
dakyabTer HucuuninHa Oo61ee
MaTepHuaioBeeHHe Hampasnenue
noarorosku 29.03.03

Kypc __ , rpynma , popma oOydeHUS OUHast

3K3AMEHAIIMOHHBIA BAJIET Ne 1.

1. B xakux ycioBUsX BbIAEIAETCS IEPBUYHBINA, BTOPUYHBIA U TPETUUHBIN LIEMEHTHUT?
2. OnummTe nporece Mpor3BOICTBA YyT'yHa B JOMEHHBIX ITeYax.
3. [aiire orrcaHue MpOU3BOJICTBA CTAJIM B AJIEKTPOIEUaX ¢ yKa3aHHEM ITPEUMYIIECTB JAHHOTO

METO/1a.
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