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1. Heaun, 3axa4n ¥ NJIaHUPYeMBble Pe3yJbTAThI 00y4eHUs 10 TUCIUIITTHHE

Heablo ocBoeHus aucuuiuimHbl «OOmiee MaTepuanoBeIeHHE» SBIETCS (HOPMHPOBAHUE
HOJY4YEeHUs] 3HAaHUM MO COCTaBy, CTPYKTYpe M CBOMCTBaM MaTepHajOB OOLIET0 M CIEHUATIbHOIO
Ha3zHaueHUsI, POPMHUPOBAHUIO 3HAHUS O BIMSHUY COCTABa U CTPYKTYPhI MATEPHAJIOB HA UX CBOHCTBA,
(GOpMUPOBAHNIO 3HAHMM O BJIMSHUM TEXHOJOTHM MOJY4YEHHs M OOpadOTKM MaTepHaloB Ha HX
CTPYKTYpPY U CBOWCTBA.

3agauu IMCHUIIMHBI:

— OCBOCHHME METOOJIOTUH OLICHKU CBOMCTB MaTEpUAIIOB;
— OCBOCHHME METOJ0JIOTUU PALIMOHATILHOTO IPUMEHEHHS MaTEPUAsIOB 110 HA3HAYEHUIO.

OO6yuenue no aucruminHe «O0Iee MaTepUaIoOBEIEHUE» HAIIPAaBIECHO Ha (OPMHUPOBAHUE Y
o0yyaromuxcs CIeayoIMX KOMIEeTeHINMI:

Koa u HaumeHoBaHue NHaukaTopbl JOCTHKEHUS KOMIIETeHIIMU
KOMIIeTeHIHii

OIIK-2 CnocobeH NOIIK-2.1 JleMoHCTpHUpYET 3HAHUE COBPEMEHHBIX TEXHOJIOTHH 110
y4acTBOBaTh B peanuzanuu BBIITYCKY HNPOAYKIIHNU HOJII/IFpa(i)I/I‘ICCKOFO " YIIAKOBOYHOT'O
COBpPEMEHHBIX TeXHU4Yecky | [IPOU3BOACTBA
COBEpIUCHHBIX TEXHONOTHH 110 NOIIK-2.2 PaccunThIBaEeT U ONPEAETSAET NapaMeTPhl
TEXHOJIOTMUYECKUX MPOLIECCOB, OLIEHUBAET BIUSHUE
TEXHOJIOTHUYECKOH 00pabOTKK Ha CBOWCTBA U Ka4€CTBO KOHEYHOTO
MPOAYKTa
NOIIK-2.3 BeibupaeT u aHATU3UPYET COCTOSIHUE TEXHUICCKUX
CPEJICTB U MapaMeTpsl MOy (hadpHUKaTOB M HHOTO PECYPCHOTO
MTOTOKA B TIENISIX 00ECIIeYeHNsT TPON3BO/ICTBA
KOHKYPEHTOCHOCOOHOH MPOAYKLUUH MOTUTPadhUIEcCKOro U
YIaKOBOYHOT'O IIPOU3BOJICTBA
NOIIK-2.4 Ananu3upyeT ppIHOYHBIE TEHIACHIINH U aIalTUPYET
TEXHOJIOTHYECKUE PEIICHUS IS TIOBBIIIEHUS
KOHKYPEHTOCITOCOOHOCTH MTPOIYKIIHH
NOIIK-2.5 Ilpennaraet ”HHOBAIMOHHBIC TEXHUYECKUE PEIICHUS B
JU3aifiHe ¥ MPOM3BOACTBE MOJUTPpagUIECKOi MPOAYKIHH U
YIAaKOBOYHBIX PELICHUI

BBIIIYCKY KOHKYPEHTOCIIOCOOHBIX
XYI0’)KECTBEHHBIX MaTepUaoB M
XYJ0KECTBEHHO-TPOMBINIICHHBIX
00BEKTOB

2. MecTO IMCUMILIHUHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucnmuimHa «OOmiee MaTepUaiOBEICHHE» OTHOCUTCS K YHUCIY JUCIMIUIAH MOJYJIS
«O6bmenpodeccronanpabie 0cHOBBD (b.1.1.13.3) 06s13aTenbHOM YacTH OCHOBHOW 00pa3oBaTeNbHOM
porpaMMbl OaKaiaBpHara.

Jucnumumaa «OOmiee MaTepraJoBeICHHE» B3aMMOCBsI3aHa JIOTHYECKH U COJEPIKATEeIFHO-
MeToau4ecku co caenyromumu aucuumnuHamu OOIL: B mogyne «MaTemaTHueckue U €CTeCTBEHHO-
Hay4Hble guciuIuHbey (b1.1.12.5):

b1.1.12.1 JIuneiinas anredpa

b1.1.12.2 MareMaTl4ecKU aHaIn3

b1.1.12.3 ®usuka



b1.1.12.4 ®u3uka KOHACHCUPOBAHHOTO COCTOSHUS

b1.1.12.5 Xwumuueckue OCHOBBI TEXHOJOTHH TOJUTPAQUIECKOTO U  YIMaKOBOYHOTO
MIPOU3BOJICTBA

u B moayse b1.1.13.8 Moayns "OO6menpodeccronanbHbIe OCHOBHI "

b1.1.13.1 OcHOBBI MOJIUTPapIECKOTO 51 YIIaKOBOYHOT'O IIPOU3BOJICTBA
b1.1.13.2 OcHOBBI HHKUHUPUHTA

3. CTpyKkTypa ¥ cogepkaHue TUCHUUIIMHBI
OO6mmast Tpy10€MKOCTh TUCITUTIIMHBI COCTABIsET 4 3a4eTHBIC equHUIIBI (144 qacoB).

3.1 Buabl yueOHO# padoThbl M TPY10E€MKOCTH

Ne Bt vaeOHoii paboTLI Kommuecrso | Cemectp
n/n 1y P 4acoB 3
1 | AyauTopHble 3aHATHSA 72 72
B ToMm uucre:
1.1 | Jexuun 36 36
1.2 | CemuHapCKUE/TIPAaKTHIECKUE 3aHATUS 36 36
1.3 | JlaGopaTopHBIE 3aHATHS
2 | CamocTosiTeqbHasi padoTa 72 72
B ToMm uncne:
2.1 | IlogroroBka K 3aHATUSAM (M3y4EHHE JIEKIIMOHHOTO 72 72
Mmatepuaia, JOP. nurepaTypsl, IPaKTHYECKUX
CUTyalui)
3 | IIpome:kyTouHAasi aTTeCTALMS
DK3aMeH
Hroro 144 144

3.2 TemaTu4ecKui IJIAH U3y4YeHHUS JUCHUIITTHHBI

TpyroeMkocTsb, 4yac
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1 | Tema 1. OcoOeHHOCTH aTOMHO- 16 2 - 6 - 8
KPUCTAITMYECKOTO CTPOSHUS METAJLIOB
2 | Tema 2. Mexannueckue CBOIiCTBA 16 2 - 6 - 8
MaTepHaOB U METOJIbI UX OIICHKH
3 | Tema 3. Bausaaue XUMHAYECKOT'O COCTaBa 16 2 - 6 - 8
Ha PAaBHOBECHYIO CTPYKTYPY CILIaBOB




4 | Tema4. Tepmuueckas 00paboTKa 16 2 - 6 - 8
METAJIJIOB U CIUIABOB

5 | Tema 5. XuMuKO-TepMUYECKas U 16 2 - 6 - 8
TEpPMO-MeXaHu4Yeckass oOpaboTKa
CILIaBOB

6 | Tema 6. OOune TpeboBaHuUs K 16 2 - 6 - 8
KOHCTPYKIIMOHHBIM MaTepHaIaM

7 | Tema 7. KoHCTpYKIIMOHHBIE MaTE€pPHAIIBI 16 2 - 6 - 8
C 0COOBIMHU CBOMCTBAMHU

8 | Tema 8. Kimaccudukanus u mpuMeHeHUS 16 2 - 6 - 8
HEMETAJUTMYECKUX MaTepHAIIOB

9 | Tema 9. Knaccudukanus u npuMeHeHUs 16 2 6 - 8
MaTepHaloB
Bcero 72 18 - 54 - 72

Hroro | 144 18 - 54 - 72

3.3 Conep:xanue IMCUMITHHBI

Tema 1. Oco0eHHOCTH AaTOMHO-KPHUCTANIMYECKOT0 CTPOCHUS METALIIOB

Kpucrannnueckoe cTpoeHue MeTalioB U ciuiaBoB. [loHsATHE 00 M30TPONIUYU U aHU30TPOIIUH.
BnusiHue Tuna cBs3M Ha CTPYKTYpY U CBOMCTBA KpuCTa/IoB. KpucTamiu3zanus MeTauioB U CIIJIaBOB.
dopMa KpUCTAUIOB W CTPOEHUE CIUTKOB. AMopdHOEe cocTosiHue MatepuaioB. JledexTs
KpucTamanueckoro crpoenus. uddysus B meramnax u craBaXx. AHaIU3 MaKpOCTPYKTYpbl U
MHUKpPOCTPYKTYpbI. [TomumopdHbie npeBparieHus.

Tema 2. Mexanuveckne CBOMCTBAa MATEPHATIOB M METOAbI X OLIEHKH

VYnpyras u minactuyeckas nedopmanus. [Tonatue 06 OCHOBHBIX MEXaHHYECKHUX CBOMCTBAX
METaJUIOB M CIUIaBOB. VcnbiTaHue Ha MpovHOCTh. IlocTpoeHue numarpamMm pactsikeHus. MeTosl
omnpezeneHus TBepaocTy. McnbiTanus Ha yaapHyto BI3KocTb. McnbiTanus Ha yctanoctu. Mcnbitanust
Ha MOJI3y4ecTh MaTepuaa.

Tema 3. BiausiHue XMMHY€CKOr0 COCTaBa HA PABHOBECHYIO CTPYKTYPY CILJIABOB

[Tonatue o cmnaBax. Knaccudukanus M CTpyKTypa MeTauloB M cIuiaBoB. OCHOBHBIE
PaBHOBECHBIE AMAarpaMMbl COCTOSIHUS ABOMHBIX CIIaBOB. CBA3b MEXy AUarpaMMaMy COCTOSIHUM U
CBOMCTBAaMM [JBYXKOMIIOHEHTHBIX cIiaBoB. Iloctpoenue auarpammsl coctosHus <«OKemeso —
HeMeHTUT». [Ipou3BOACTBO JKENE30yINEPOAUCTHIX CIUIaBOB. BplmuiaBka uyrysa. lIpomsBoactso
CTaJIH.

Tema 4. Tepmuueckasi 00padéoTKa MeTALI0B H CILIABOB

Oo6mme cenenus. Knaccudukanus BUAOB TepMUYECKOH 00pabOTKH METaJUIOB U CIUIABOB.
Ob6opynoBanue g TepMUIECKOi 00paboTKU. BbIOOp peskuMoB TepMudeckoit 00padoTku. Otxkur I
u Il poga. Hopmanu3arusi. 3akanka ¢ moauMophHEIM U 0e3m0oJIuMOp(HOTO PEeBpaIICHUN.

Tema 5. XumMnko-repMuyeckasi 1 TepMO-MeXaHH4YecKast 00padoTKa CIIABOB

XuUMHKO — TepMuueckas 00padoTka craBos. Llemenrtanus. AzotupoBanue. CUIMIIMPOBAHUE.
Huddysnonnas merammzanus. O6opynosanue ainsi XTO. Tepmo — MexaHumdeckas oOpaboTka
MeTaiioB M cmuaBoB.  HuskoremmepatypHas  TMO.  BricokotemmnepatypHas  TMO.
[IpensapurensbHas TMO.

Tema 6. O61ue TpedGoBaHNA K KOHCTPYKIIMOHHBIM MaTepuajiaM

Knaccudukanuss KOHCTPYKUMOHHBIX MarepuanoB. Kiaccudukanus KOHCTPYKIIMOHHBIX




MmatepuaioB. TpeGoBaHus, NpeabaBIsSieMble K KOHCTPYKIMOHHBIM MaTepuasiaM. KoHCTpyKIIMOHHBIE
crany. BrusHue yriepoJa M IOCTOSHHBIX IIPUMECEd Ha CBOMCTBa crajied. MapkupoBka
KOHCTPYKLMOHHBIX cTaneid. MaTepualibl ¢ 0COOBIMU TEXHOJIOTHYECKMMHU CBOMCTBAMH. Martepuasl ¢
BBICOKOM TBEPIOCTBIO IIOBEPXHOCTH.

Tema 7. KOHCTPYKIIMOHHBIE MAaTEPHUAJIBI C 0COOBIMH CBOICTBAMM

Matepuansl ¢ Majol IUIOTHOCTBbIO. Marepuaibl ¢ BBICOKUMHU YIPYTHMH CBONCTBaMH.
Marepuansl ¢ BBICOKOW YIENbHOW NPOYHOCTBIO. Marepuanbl, yCTOWYMBBIE K BO3JAEHCTBHIO
Temnepatypbl U pabodeit cpenbl. KopposuonHo-ctoiikne wmarepuanbl. KoppoznoHHO-cTOVKHE
noKpeITHsL. JKapocToiikue maTtepuaisl. JKaporpodHble MaTEpPHAIIBL.

Tema 8. Knaccupukanusi 1 npuMeHeHUs1 HeMeTAJIMYECKUX MAaTePpHAJIOB

Knaccugpukanuss u mpuMeHEeHMs HeMeTaIMYecKuxX MarepuanoB. Krnaccudukarus
HEMETaJUIMUecKuXx MatepuanoB. Ilnactmaccel. Kepamnueckue wmatepuansl. Kayuyk u  ero
npousBoaHble. Heopranmueckue crekna. J[peBecnHa M €€ pasHOBUIAHOCTH. Kommno3unmoHHBIE
MaTepHasbl Ha HEMETAUIMYECKOM OCHOBE

Tema 9. Kinaccnpukanus 1 npuMeHeHUs1 MATEPHAJIOB

Knaccupukanms u mnpumeHeHus MatepuanoB. Kraccuukanus HeEMeTaUIMYECKUX
MaTepHuayoB (0OIIHUE MTOHSATHS)

3.4 Temarnka Jad0OpATOPHBIX 3aAHATHH

3.4.1 JlaGopaTopHbIe 3aHATHUS

No Tpyno-
H/;I Ne TeMBI Tematuka 1a00paTOPHBIX 3aHATHN €MKOCTb
(uac.)
1 | Temal H3ydeHue CTpyKTyphl U paclio3HaBaHHE COCTaBa MaTepUAIIOB 6
2 | Tema?2 N3yueHne METO0B ONPEAEICHUS MEXAaHUYECKUX 6

XapaKTePUCTHK MPHU U3rnde MaTeprasoB

3 | Tema3 W3ydeHue sBiieHUs aHU30TPONTUH U OTUMOp(hU3Ma, U3yUeHHEe 6
penaKcalMOHHBIX CBOMCTB MAaTepUajIOB

4 | Tema4 N3yuenune BIUSHUSA TEPMOOOPAOOTKH Ha CBOKMCTBA METAJIIOB U 6
CIUIaBOB

S5 | Tema$s W3y4eHue BIUSHUS XUMUKO-TEPMUYECKON 00paboTKU Ha 6
CBOMCTBA METAJIJIOB U CILIABOB

6 | Tema6 WNnentuduxanus METasuioB O KPUBBIM OXJIAXIECHUS 6

7 | Tema7 N3ydeHune MeTOI0B ONPEEIICHUS MAKPO- U MUKPOTBEPIOCTH 6

MCTAIJIOB U CIIJIaBOB

8 | Tema8 N3yueHune cTpyKTypbl U TEOMETPUUECKUX CBOMCTB 6
BOJIOKHHCTBIX MaTepUajioB

9 | Tema9 N3yuenre MOpQOI0ruy MOITUMEPHBIX MOATI0KEK 6
Hroro 54




4. Y4eOHO-MeTOoAMYeCKOEe M HHPOPMALMOHHOE o0ecrieueHne

4.1 OcHoBHas JquTEpaTypa

1 JlepuBaTMBHOE W3/1aHHWE HA OCHOBE MeYaTHOTro aHanmora: OCHOBBI MaTepUANIO-BEICHHUS :
yueOnuk / I'. T'. bonmapenko, T. A. Kabanosa, B. B. Peibanko ; mox pex. I'. I'. bBounapenko. - M. :
BMHOM. JlaGopatopus 3nanuii, 2014. - 760 c.: . - (YueOHUK 1J1s1 BBICIIEH IIKOJbI).

2 TlonmuMepHbIE KOMITO3UIIMOHHBIE MaTE€pUajbl: CTPYKTypa, CBOMCTBA, TEXHOJIOTHS: y4eO.
nocobue / M. JI. KepOep, B. M. Bunorpainos, I'. C. ['onoBkun u ap.; nog pexn. A.A. bepnuna. - CII6.:
[Ipodeccus, 2008. - 560 c., u.

3 CamynoB, C.B. MarepuanoBenenue : ydeOHoe nocobue [DnektponHubiii pecypc] / C.B.
CanyHOB. — 2-€ u3/1., HCTIp. U AOIL. — DnekTpoH. naH. — CII0. : Jlans, 2015. — 208 c.

4 IepwrmeB, M.A. TexHonorust nepepadboTku nmoauMepoB: KoHCTpyrpoBaHHue H3AETHN U3
racTMacc. : yueoHoe rmocodue s By3oB., M. FOpaiir, 2017. — 316 c.

4.2  JlomosHMTeIbHAS JUTEpPaTypa

1 BmuBkoB C. A. TlonuMmepHble KOMIO3HUIIMOHHBIE MaTepuaibl: ydeOHOE MocoOHe.
ExatepunOypr: M3parensctBo Ypansckoro yuusepcutera, 2022. — 230 c.

2 AnnpeeBa A. B. OcHOBBI (PM3UKOXMMHU M TEXHOJOTHH KOMITO3UTOB: Yueb. mocodue ams
By30B. - M.: UITPXKP, 2001. - 192 c.: uin.

3 KoMmo3uIMoHHbIC MaTepualbl: ydeOHoe mocobme mis By3oB / [I. A. WBanos, A. U.
CutnukoB, C. JI. lnsanun; nmon pepakuuedn A. A. Wneuna. - Mockpa: M3narensctBo FOpaiir,
2024. - 253 c.

4 Wsanos, /[.A., CutnukoB, A.W., nanun C.J{. u np. KoMmno3unnoHHble MaTepHabl:
yueOHoe mocobue / mox oomr. pex A.A. Uneuna., M.: U3a-Bo FOpaiit, 2019. — 253 c.

5 MarepuanoBenenue: yueonuk s By3oB / b.H. Apzamacos, B.1. Makapoga, I'.I'. Myxun
u ap. — M.: U3n-so MI'TY um. H.O. baymana, 2002. — 648 c.

4.3  DJeKTpoHHbIe 00pa3oBaTe/IbHbIE Pecypchl
https://online.mospolytech.ru/enrol/index.php?id=4553

44 JluneH3MoHHOe M CBOOOJHO  pacHmpocTpaHseMoe  IPOrpaMMHOe

o0ecrneyenune
1 Ilporpammusie mpoxykTsl Microsoft Office (oTedecTBeHHBIE aHAIOTH).

4.5 CoBpemeHnHble npodeccuoHaTIbHbIe 0a3bl JAHHBIX U UH(POPMaIlUOHHBbIE
CIIPABOYHbIE CUCTEMBbI

1 OBC «Jlanb» https://e.lanbook.com/.

2 OBC «lOpaiit» https://urait.ru/.

3 Undopmarmonnsiit mopran GUIIC https://www.fips.ru/.

4 Hayunas snextponnas oubmnorexa eLIBRARY.RU https://elibrary.ru.

5 baza naHHBIX 110 HAY4YHBIM KypHanaM: Science, Social Sciences, Arts&Humanities Citation
Index.

5. MarepuaibHO-TEXHHYECKOe o0ecredeHne

1. JleknmonHsle aynuTopuu odmero (oHaa, OCHAIICHHbIE y4eOHON MeOenbto, JOCKOM,
MIEPEHOCHBIM/CTAITMOHAPHBIM KOMITBIOTEPOM U TIPOCKTOPOM.
2. JIaboparopuu HULI, ocHaleHHbIE COBPEMEHHBIM UCCIIEA0BATENIECKUM 000pYJOBAaHHEM.



3. MarepuanbHO-TEXHHUECKOE oOecrieueHue:

— paspsiBHasg MamuHa OI-100;

— craunoHapHsbIil TBepaomep TH 500 quist onpenenenus TBEpAOCTH METAJUIOB U CILUIABOB;

— YHHUBEpCAJbHBIH NPHOOP C 3JIEKTPOHHOM OTYETHOW CHCTEMOW JUIsI M3MEpPEHUs

TBepAoCcTH MeTasuioB U ciiaBoB UT 5010-01;

— TpuOOpBI U3MEpeHUsI TBEPIOCTH I1acTMace u dnactomepoB UT-5078, UT-5069;

— TommuuHomepsl TUB-1;

— Mukpockons! MIIb-2;

— pedpakromerpsr A66e-PIT-2;

—  CyIIMJIbHBIN mKad;

— TEepPMOMETPHI JJAOOPATOPHBIE CTEKIITHHEIC,

— CIHPTOBKY;

— mpubop dapmengopda — P-1;

—  rmsHIMep ['TD-3;

— TOPCHOHHBIE BECHI,

— Bechl anekTpoHHbie BJITO-1100;

— Bechl JJaboparopubie nekTponnubie EK 6101;

— npubop 1 onpeesieHns ycaoBHOM xecTkocTH [DKY-12m;

— neHcuToMeTpsl Ha oTpaxenue JJOH;

— 0o0pasibl METAJUIOB U CILJIABOB, NOJUMEPHBIX IIJIEHOK, 3JIACTOMEPOB;

—  HOXHMILIBI,

— CeKyHJIOMep J1JabOpaTOPHBIN;

— npubop IS onpesiesieHus: IPOYHOCTH MOBEPXHOCTU MaTepuana Ha uctupanue UMP.
4. KoMnbIOTEpHBIH KJace sl CaMOCTOSATENIbHONW pabOThl 00YHaOIIUXCS.

6. Meroauyeckue peKOMeHIAMHU

Metoauka mnpenogaBaHus AUCHUIUIMHBL «OOIee MaTepualoBEeICHHE» W pealn3alus
KOMIIETEHTHOCTHOTO IIOJXOJa B H3JIOKEHWHM W BOCHPHUATHM MaTepualla IpPeayCMaTpUBAET
UCTIOJIb30BaHUE CJIENYIOIIUX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEIACHUS TPYIIIOBBIX,
VHAMBHUIYAJIIbHBIX ayJUTOPHBIX 3aHATHI B COYETAaHUMM C BHEAYJIUTOPHOU pabOTON C LeNbio
(opMHpOBaHUSA U Pa3BUTH POPECCUOHATBHBIX HABBIKOB 00yYaIOIINUXCS:

— MPOBEJECHUE 3aHATUM JIEKIIMOHHOIO THIIA;

— TOJTrOTOBKA K BBIMOJIHEHUIO Ja0OpAaTOPHBIX 3aHATHIA;

TMCKYCCHH U O0OCYXJIEHUE MPOUJCHHOTO MaTepuaa,

— opraHuzanys M TPOBEIEHHE TEKYIIEero KOHTPOJs 3HaHuM oOyuwaromuxcs B (dopme
TECTUPOBAHUS U DK3aMEHa.

[Ipu mpoBeneHNH JEKIMOHHBIX M J1a0OPATOPHBIX 3aHATUH, TEKYIIEH W MPOMEKYTOUHOH
arrecraiuii o jgucuuiuimHe «OOIiee MaTepualoBEICHUE» IEJIeCO00pa3sHO  HUCIOJIB30BATh
cienyroue 00pa3oBaTesIbHbIE TEXHOIOTHH:

1. Ilpouexypsl Tekymiero KOHTpoiss mo maucuuiuinHe «OOmee MaTephaloBeICHHE
JIOITyCKAETCsl MPOBOAUTH B (hopMe OIaHOYHOTO MM KOMIBIOTEPHOI'O TECTUPOBAHMA.
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2. Ha 1aGopaTopHBbIX 3aHATHUAX AJIs PELICHUS 3a/1a4 KCII0JIb30BaTh OTPACIEBbIE HOPMATHUBHBIE
JIOKYMEHTBI U JOMOJIHUTENIbHBIE JIUTEPATyPHbIE HCTOUHUKH, YTO MO3BOJSET (POPMUPOBATH HABBIKU
NPaKTUYECKOM pabOTHI M0 U3TOTOBJICHUIO 00PA3LIOB MATEPHUAIOB U UCCIIEOBAHUIO MX CBONCTB.

3. IlpoBeaeHue psija JEKIMOHHBIX 3aHITHH, COIEPKaLIUNX TAaOJUIBl U PUCYHKHU B KaueCTBE
WITIOCTpAllMi paccMaTpUBacMOro MaTepuana, HeOOXOAMMO OCYHIECTBISATH C MCIOJIb30BaHHEM
CIaliI0B, MOATOTOBJICHHBIX B MporpamMmme Microsoft Power Point.

6.1 Meroauyeckne peKOMEHJAUM VIS TMpenoAaBaTe/isi MO0 OPraHU3aALMU
o0yueHust

HucnmiuimHa «OO01ee MaTepuanoBeCHHEe» SBISETCS JUCHUIUITMHOW, (OpMUpYIOMIEH Y
oOyuatomuxcs npodeccuonanbHyro komnetenuuto OIIK-1 u OITK-4. B ycnoBusix KOHCTpYHPOBaHUS
o0Opa3oBaTeNbHBIX CHCTEM HAa NOPUHLMIAX  KOMIETEHTHOCTHOIO  MOJAXOAa  IPOU3OILIO
KOHLIENITYyalbHOE M3MEHEHHE POJM IpernojaBaTelis, KOTOPbIM, HapsAy C TPaJULHOHHON PpOJIBIO
HOCHUTENS 3HAHUH, BBIMOJIHACT (DYHKIIMIO OPraHU3aTOpa Hay4HO-TIOMCKOBOM paboThl 00ydaromerocs,
KOHCYJITaHTa B MpoOLEAypax BblOOpa, 0OpabOTKM M MHTEepIpeTanuu UH(pOpMaIK, HE0OX0AUMON
JUISL TIPAKTUYECKOTO JIEMCTBUS U AAJbHEWUIIEro pa3BUTHs, YTO JOJDKHO O0S3aTEIbHO YUUTHIBATHCS
Opyd TPOBEACHWH JIGKIMOHHBIX W Ja0OpaTOpHBIX 3aHATHH 1o guctmmomae «OOmiee
MaTepHaIOBEICHUEY.

[IpenonaBaHre TeopeTHYECKOro (JIEKIMOHHOI0) Marepuana no gucuuiuinHe «OOmiee
MaTEepHAJIOBEICHUE» OCYLIECTBISAETCS HAa OCHOBE MEXIUCLUMIUIMHAPHOM MHTErpalMM M YEeTKHX
MEXIUCHUIUIMHAPHBIX CBsA3ed B paMKax o0Opa3oBaTeIbHONM NpOTrpaMMbl M y4eOHOIO IUIaHa I10
HanpasieHuto 29.03.03 TexHonorus noaurpaduIeckoro 1 yrmakoBOYHOTO MPOU3BOICTBA

[TonpoOHOE conmepkaHHE OTIENbHBIX Pa3esIoB AUCHUILIMHBI «O0Iee MaTepuaIoBeICHUE)
paccMaTpuBaeTcs B 1. 3 pabodel IporpaMMBl.

[TpumepHble BapuaHThl TECTOBBIX 3aJaHUM Ul TEKYIIEr0 KOHTPOJISI U NEpeYeHb BOIPOCOB K
9K3aMeHy MO AWUCLUUIUIMHE npencTtaBieHbl B coctae POC mno aucuuiianHe B 1. 7 paboueit
POrpaMMBbl.

[TepeyeHb OCHOBHOM M JIONOJHUTEIBHOM JIMTEPATYypbl, HEOOXOAUMBIX B X0/1€ IPENoaBaHHs
mucuuiuinHel «OO011ee MaTepuanoBeleHHe», NMPUBEIEH B 1. 4 HacTosell pabodell mporpaMMsl.
[IpernonaBatento cienyeT OpUEHTHPOBATH OOYYAIOLIMXCS HA WCIOJIb30BAHWE MPU TMOATOTOBKE K
IPOMEXKYTOUHOM aTTecTallMi OPUTMHAIIbHON BEPCUM HOPMATHBHBIX JIOKYMEHTOB, JAEUCTBYIOLIUX B
HACTOSLIEE BpEMSI.

6.2 MerToauyeckne yKazaHus AJ1s1 00y4AOIIUXCS 10 OCBOCHUIO JUCIHUIIIMHBI

[Tonyuenue yriyOneHHBIX 3HAHUW TIO JUCIUIUIMHE JOCTHTaeTCs 3a CYET aKTHBHOM
CaMOCTOSITEIIbHON paboThl oOydaroniuxcs. Beigensembie 4achl 11€71€C000pa3HO MCIONh30BaTh IS
3HAKOMCTBA C¢ y4eOHOI M Hay4HOW JUTEepaTypou mo mpobiemMaM IUCIUILUIMHBI, aHalu3a Hay4HbIX
KOHIICTIIIHI.

B pamkax TUCHUIIIMHBI MPEAYCMOTPEHBI pa3nuyHbie (HOPMBI KOHTPOJS YPOBHS TOCTHIKEHUS
00y4JarOIUMUCS 3asBJIICHHBIX WHANKATOPOB OCBOSHUS KOMIETCHIINNA. DopMa TEKyIIero KOHTPOJIS —
aKTUBHas paboTa Ha JaOOPaTOPHBIX 3aHATUSAX U TecTUpoBaHUE. DOpPMON KOHTPOJS MO JaHHOU
JTUCHUIUIMHE SIBIIAETCS DK3aMEH, B XOJ€ KOTOPOrO OIIEHHWBACTCS YPOBEHb JIOCTHXKCHUS
00yJaronMMucs 3asBJICHHBIX HHIUKATOPOB OCBOCHHS KOMIIETEHITUH.

MeTtoanyeckue YKa3aHUs 10 OCBOCHHIO JIMCIUILINHEL.
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JIGKITMOHHBIEC 3aHITHS IMPOBOAATCA B COOTBETCTBHUU C COACPNKAHHUEM HaCTOHHICﬁ pa60qel71

MPOrpaMMBbI U MIPEJICTABISAIOT CO00M N3NI0KEHNE TEOPETUUECKUX OCHOB JIUCUIUTUTHHBI.

[Tocemnenune NEKIMOHHBIX 3aHATUH SIBISETCS 0053aTEIILHBIM.

KoHcniekTupoBaHue JEKIMOHHOTO Marepuana JOIyCKAaeTcsl KaK IHCbMEHHBIM, TaK H
KOMIIBIOTEPHBIM CIIOCOOOM.

PerynsipHoe moBTOopeHHE MaTepuana KOHCIIEKTOB JIEKIHMHW IO KaXIOMY paslelly B pamKax
MOJITOTOBKM K TEKYIIUM (OpMaM aTTECTAIlH 1O JUCIUIUIMHE SBISETCS OJHUM W3 Ba)KHEUIIHX
BUJIOB CAMOCTOSITEIIbHON pabOThI CTYJICHTAa B TEUECHUE CEMECTpa, HEOOXOAUMOM TSl KaueCTBEHHOU
MOATOTOBKHY K MPOMEKYTOUYHOM aTTECTAllMH 110 JUCHUILINHE.

[IpoBeneHue J1a0OpaTOPHBIX 3aHATUNA 10 AucuuibimHe «OO0Iee MareprualoBEICHHUE)
OCYIIECTBIISIETCS B CICAYIOMUX Popmax:

— OIpOC MO TEOPETHYECKOM YacTH JIAOOpPAaTOPHOIO 3aHATHS M 10 MaTepualiam,
PacCMOTPEHHBIM Ha JIEKUUAX W H3YYEHHBIM CAMOCTOATEIBHO IO PEKOMEHIOBAHHOU
JUTEPATYpE;

—  BBINIOJIHEHHE Ja0OPATOPHOT'O 3aHATHS;

— aHanM3 U 00CYXKICHHE MOJyYEHHBIX PE3yJIbTaTOB;

— OIIPOC IO KOHTPOJILHBIM BONPOcaM Ja00paTOPHOTO 3aHATHS.

[Nocemnienune 1a00paTOPHBIX 3aHATUN M AKTUBHOE YUaCTHE B HUX SIBJISCTCS 0053aTEIIBHBIM.

Mertoaudeckre  yKa3aHHMs 1O  BBINOJHEHHIO  Pa3NUYHBIX  (QopM  BHeayAMTOPHOU

CaMOCTOSITEIbHON PA0OTHI

N3yueHne OCHOBHOW W JOINOJHUTEIBHOW JIATEPATyphl IO IUCHHUIIMHE IPOBOAMTCS Ha
PEryJISIpPHOI OCHOBE B pa3pe3e KaXKAOoro pasjieia B COOTBETCTBUM C IPUBEIECHHBIMU B II. 3 pabodeid
nmporpaMmMbl pEKOMCHAAUAMUA 11 IIOATOTOBKU K HpOMe)KYTOIIHOﬁ aTTeCcTalluy II0 OUCIIUIIIIMHE
«O61ee maTepuanoBeeHre». CIMCOK OCHOBHOW M JTOTIOJIHUTENBHON JIUTEPATYPHI 110 AUCLUILUINHE
NpUBECH B 1. 4 HacTosAIIEeH paboyeil mporpaMMal.

Metoanuyeckue yka3aHus 10 MOJrOTOBKE K UTOTOBOW aTTecTaluu

HtoroBas arrecrauus mno aucuuminHe «OOmiee mMarepuaraoBeIEeHHE» MPOXOAUT B (opme
9K3aMeHa. DK3aMEHAI[MOHHBIH OMJIET MO AUCIUIUIMHE COCTOUT M3 3 BONPOCOB TEOPETHUYECKOTO

xapaktepa. [IpuMepHBI TiepeueHh BOMPOCOB K JK3aMeHy mno jauciurumae «OOriee
MaTepUaIOBEICHUE» U KPUTEPHUU OICHKH OTBETa OOYYArOIIETOCs HA dK3aMEHE IS LeNel OICHKU
AOCTHXKCHUA 3asABJICHHBIX WHAUWKATOPOB C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ IMPUBCACHLI B COCTAaBC
®OC no gucruiuinHe B 1. 7 paboyeit mporpaMmel.

OOyuaromuiicst TOMYCKAeTCsl K UTOTOBOM aTTECTAIMH ITOCTIE BBITIOTHEHHUS BCEX JIA0OPATOPHBIX
3aJlaHui ¥ MPOMEKYTOYHOM aTTecTalluy (TECTUPOBAHUS) 110 AUCLUIUIMHE.

7. DoH/1 OLICHOYHBIX CPEJACTB

7.1  MeToabl KOHTPOJIA U OLlCHUBAHUSA Pe3yabTATOB 00y4YeHUSs

ChopMupoBaHHOCTh KOMIIETEHIIMN NIPH U3yUYEHUH TUCIUILTUHBI OPEICISETCS TOCPEACTBOM
OLICHKU COOTBETCTBHSI OTBETOB W/WJIM BBIIOJHEHUS 33aaHUN 3asBICHHBIM MHIMKATOPAaM B paMKax
MEPONPUITUNA TEKYIIET0 KOHTPOJISI U UTOTOBOM aTTeCcTalluu (3K3aMeHa).

7.2 IIkajna v KpUTEePUH OLIEHNBAHUSA Pe3YJIbTATOB 00yUeHUS
7.2.1. Kputepus OeHKH OTBETA HA IK3aMEeHe
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(bopmupoBanue kommerenuuii OITK-1 OIIK -4)
«5» (oTaM4HO): OOy4YaOIIUHCS JEMOHCTPUPYET CHCTEMHBIE TEOPEeTUYECKHE 3HaAHMS,
MPAaKTHYECKHE HABBIKH, BIAJCET TEPMUHAMH, JIeJaeT apryMEHTUPOBAHHBIE BHIBOABI M 00OOIICHNUS,
IPUBOJIUT MPUMEPHI, MOKa3bIBa€T CBOOOJHOE BIIAJIEHUE MOHOJIOTUYECKOW PEUbl0 M CIIOCOOHOCTh
OBICTPO pearupoBaTh HA YTOUHSIIOIIUE BOTIPOCHI.
OOyuaromuiics Ha BBICOKOM YPOBHE BJIAJIEET:
—  CHOCOOHOCTBIO OCYUIECTBIISATH pallMOHAJbHBIA BBHIOOP MaTepuajoB Ha OCHOBAaHUM HX
CTPYKTYpbl U CBOWCTB, UCIOJIb3YSl €CTECTBEHHOHAYUHbIE U OOIENHKEHEPHbIE 3HAHMS,
METO/IbI MATEMATHYECKOTO aHAIHM3a U MOJICITUPOBAHUS;
—  CcImoco0OeH OCYIIECTBIIATh BRIOOP TEXHOJOTUYECKUX MOJIEICH M3TOTOBICHUS, 00pabOTKH
U MICCIIEZIOBAHUS CBOMCTB MaTEpPHAIOB.
«4» (xopomro): oOyyaroUuiicss AEMOHCTPUPYET TPOYHBbIE TEOPETHUYECKHE 3HAHMS,
MPAaKTHYECKUE HABBIKH, BIAJCET TEPMUHAMU, JIeJAeT apryMEHTHUPOBAHHBIE BBIBOJBI M 000OIICHNUS,
MPUBOJMUT TPUMEPHI, MOKA3bIBa€T CBOOOTHOE BIIaJICHUE MOHOJOTUYECKOW PEUbl0, HO MPU ITOM
JIeNIaeT HECYIICCTBCHHBIC OIIMMOKH, KOTOPhIE OBICTPO HCHPABISECT CAMOCTOSTEIBLHO WIH TIPH
HE3HAYUTEJIbHOM KOPPEKIMHU MTPernoaBaTesieM.
OO0yyaronuiicss XOpouIo BIaJIeeT:
— CHOCOOHOCTBIO OCYIIECTBIIATH PAIMOHATBHBIA BBHIOOP MaTepHUajoB Ha OCHOBAaHUHM HX
CTPYKTYphI ¥ CBOWCTB, UCIOJNB3Ysl €CTECTBEHHOHAYYHbIE U OOIIEHHKCHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO aHAIHM3a U MOJACITUPOBAHUS;

— CIocoOEH OCYIIECTBISATh BHIOOP TEXHOJOTMUECKUX MOJIeNIel U3rOoTOBIEHUs, 00paboTKH
Y UCCJIEIOBAHUS CBOMCTB MATEPHUAJIOB.
«3» (Y10BJIE€TBOPUTEIbHO): OOYUYAIOIIMIACSI JIEMOHCTPUPYET HETITYOOKHE TEOPETHUYECKHE
3HAHUS, TPOSBISET Ciabo cOpMUpPOBAaHHBIC HABBHIKA aHAIM3a SIBJICHUW W  TPOIECCOB,
HEJOCTAaTOYHOE YMEHUE JeNlaTh apryMEHTHPOBAHHBIC BHIBOJBI U MPUBOJIUTH MPUMEPHI, TTOKA3bIBACT
HEJIOCTAaTOYHO CBOOOJHOE BJIAJICHUEC MOHOJIOTHYECKON pEUYbI0, TEPMHHAMH, JIOTUYHOCTHIO U
MOCJIEI0BATEIbHOCTRIO HM3JI0KEHHS, JeNaeT OIIMOKH, KOTOpPbIe MOXET MCIPaBUTh TOJIBKO MpU
KOPPEKIIMHU TTPETIO1aBaTeIIeM.
OO0yuaronuiics Ha y10BJIETBOPUTEILHOM YPOBHE BIIAJICET:
— CHOCOOHOCTBIO OCYIIECTBIIATH PAIMOHATBHBIA BBHIOOP MaTepHUajIoB Ha OCHOBAaHUHM HX
CTPYKTYPBI U CBOMCTB, HUCIIOIb3Ysl €CTECTBEHHOHAYYHBIC M OOLICHHKEHEPHBIC 3HAHUS,
METO/Ibl MaTEMaTHYECKOTO aHAIN3a U MOJICTTUPOBAHUS;

— CHOCOOEH OCYIIECTBIATH BEIOOP TEXHOJIOTHUYECKUX MOJIEIEeH U3TrOTOBICHUS, 00padOTKH
Y UCCJICIOBAHUS CBOMCTB MAaTEPHUAJIOB.

«2» (HeyI0BJIETBOPUTEIBHO): OOYYAIONIUICS JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKHX
OCHOB TMpEJMETa, OTCYTCTBHE NPAKTHUECKUX HABBIKOB, HE yMEET JelaTh apryMEHTHPOBaHHBIC
BBIBOJIBI ¥ IPUBOAUTH IPUMEPHI, TTOKA3bIBAET CJIa00€ BIIaJIEHUE MOHOJIOTHIECKOM PeUblo, HE BIIAJCET
TEPMHHAMHU, TPOSIBISIET OTCYTCTBHE JOTUYHOCTH M TMOCIIEOBATEILHOCTH W3JIOXKEHUS, JeaeT
OIIMOKHU, KOTOpPbIE HE MOXKET HCIPABUTh AaKE MPH KOPPEKIUU MPEroaaBaTelieM, OTKAa3bIBaCTCS
OTBEUaTh Ha JIOTIOJIHUTEIbHbIE BOIPOCHI.

OO0yuaromuiicst He BJIAJCET:

—  CIOCOOHOCTBIO OCYIIECTBISITh PAllMOHATBHBIN BBHIOOP MaTepuajoB HA OCHOBAHUU HX

CTPYKTYPBI U CBOMCTB, HUCIIOIb3Ysl €CTECTBEHHOHAYYHBIC M OOLICHHKEHEPHBIC 3HAHUS,
METO/Ibl MaTEMaTHYECKOTO aHAIN3a U MOJICTTUPOBAHUS;



13

— cnocobeH OCYHICCTBJIIATDH BBI60p TEXHOJIOTUYECKUX MOAeTIeH HU3TOTOBJICHUA, O6pa60TKI/I
U UCCIIEJOBAHMS CBOMCTB MaTCpHraoB.

7.2.2. Kputepuu oieHKH padoThl 00y4aromerocs Ha J1a0opaTOPHBIX 3aHATHSAX

(popmupoBanue komnerenuuit OIIK-1 OIIK -4)

«5» (OTIMYHO): BBHITIOJTHEHBI BCE JIAOOpATOpPHBIE 3aJaHusl, MPEAYCMOTPEHHBIE Ha
n1abopaTopHbIX paboTax, oOydaromuiicss 4eTko M 0e3 OmMOOK OTBETHJ Ha BCE KOHTPOJIbHBIE
BOIIPOCHI, aKTUBHO paboTall Ha 1a00paTOpHBIX paboTax.

«4» (Xopomio): BBHIMIOJHEHBI BCe JIAOOpAaTOpHBIE 33JaHUS, MPEIyCMOTPEHHBIE Ha
7a00paTOpHBIX paboTax, OOYYaIOIIUICS € KOPPEKTUPYIOUIMMH 3aMEYaHUSMHU IPENoAaBaTes
OTBETHJI HA BCE KOHTPOJIBHBIE BOMPOCHI, TOCTATOYHO aKTHUBHO paboTajl Ha JTJabopaTOpHBIX paboTax.

«3» (Y10B/1€TBOPHUTEIbHO): BBIIIOJIHEHBI BCE 1a00OpaTOpHBIE 3a1aHuUs, IPEAYCMOTPEHHBIE HA
nabopaTopHbIX paboTax ¢ 3aMEUaHUAMH I[penojaBaTelis; OOydyalomuics OTBETHUJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMH.

«2» (HeynOBJIETBOPUTEIbHO): 00yYaIOIUICSA HE BBIMOJIHWI WM BBIIOJHUI HENPaBUIBHO
nabopaTOpHBIE 3a/IlaHUs, PEYCMOTPEHHBIE Ha JTa0OPaTOPHBIX padoTax; 00yJaromuics OTBETUIT Ha
KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMU MJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

7.2.3. Kputepuu o11eHKH TeCTUPOBAHUA

(popmupoanue komnerennuii OITK-1 OIIK -4)

TecTupoBaHue OLIECHUBAETCS B COOTBETCTBUHU C IIPOLIEHTOM IIPaBUJIbHBIX OTBETOB, JAHHBIX
00yyYaromuMcs Ha BOTIPOCHI TECTA.

CrannapTHas IIKajla COOTBETCTBHS PE3yJIbTATOB TECTHPOBAHUS BBICTABISIEMON OaJIbHOM
OLICHKE:!

— «OTJIUYHO» - CBBIIIE 85% MpaBUIBHBIX OTBETOB;

— «xopomo» - oT 70,1% 1o 85% npaBUIIbHBIX OTBETOB;

—  «YZIOBJIETBOPUTENBHO» - OT 55,1% 1o 70% npaBUIBHBIX OTBETOB;

— ot 0 10 55% TnpaBUIBHBIX OTBETOB — «HEYOBJIETBOPUTEIHHO

7.3  OueHo4HbIe cCpeACTBA
7.3.1. Tekyuiuii KOHTPOJIb (IIPOMEKYTOYHOE / HTOTOBOE TECTUPOBAHHUE)
(bopmupoBanue kommerenuuii OITK-1 OIIK -4)

IlpyiMepel TeCTOBBIX 3a/IAHWIN:

1 Kakyto posb urpaeT HarmoJIHUTENb U1 KOMIO3UIIMOHHOTO MaTepuraa’?
— ompefenseT ypoBeHb paboueil TeMiepaTypbl BCEH CUCTEMBI
— OKa3bIBaeT OMpeAeIsAIoIIee BIUIHNE Ha CBOMCTBA KOMIIO3UTA
— BOCHPUHHUMAET U TiepepacnpeesisseT Harpy3Ku OT BHEITHUX CHUIT
— ompezenser paboTocmocoOHOCTh B arPECCUBHOM Cpeie

2 Kakue 13 nepeyrcaeHHbIX OJIUMEPOB OTHOCITCS K TPYIIE KOMITO3UIIMOHHBIX ?
— T'etmnakc
— Kanpon
— VYruemmacTuk
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— @Topormiact
— Texkcromur

3 3aBUCHT JIM CBOMCTBA U3CIUI U3 MTOJMUMEPHBIX KOMIIO3UIIHOHHBIX MATEPUAIIOB OT TEXHOJIOTHH
ux popMoBaHHsI?

— J5a, 6e3yCI0BHO
— HET, HE 3aBUCST
— TI0-pa3HOMY IPH PA3ITUNIHBIX TEMIIEPATYPHBIX PEKIMAX

4 Y10 UCIIOJIB3YIOT B KAYECTBE APMUPYIOIIUX HATIOJHUTENICH B KOMIIO3UIIMOHHBIX MaTepHraiax?
— TOPOIIKU
— TpaHyJIbl
— BOJIOKHA

5 Yro siBAsETCS CACPKUBAIOIIUM (DAKTOPOM B MPUMEHEHUH HAHOPA3MEPHBIX HAIOJTHUTENEH 11s
KM?

— OTCYTCTBHE TEXHOJIOTHIA

— HEIOOCTYHIHOCTbH ChIPbsI

— BBICOKAasi CTOMMOCTb

6 K ueMy npuBoUT BBEICHHE HAHOPA3MEPHOI'O HAIIOJIHUTENS B KOMIIO3UIIMOHHBIN MaTepuan?
—  YICUIEBIISET €ro
—  yJIy4lIaeT ero MEXaHWYECKHE XapaKTePUCTUKU
— ympomaert npouecc GopMOBaHUSA

7 KakuMm ©3 TpeIOKEHHBIX METOIOB MOTYT OBITh TMOJIYYEHBI HAHOTIOPOIIKH METAJIJIOB IS
nsrorosieHus KM?

— pacTBOpEHHE MeTalia

— HCTUpaHUE MeTajlIa

— HCIMapeHue MeTaia

7.3.5. IIpoMeKYyTOUYHBIH KOHTPOJIb (BONPOCHI K IK3aMEHY)
(dopmupoBanue kommnerenuii OITK-1 OIIK -4)

IIpumepHbIe BONPOCHI K IK3aAMEHY

1. Yro takoe mommmopduzm?

2. Jlatb  ompeneneHUWE aTOMHO — KPHUCTAIMYECKOMY  CTPOCHHIO  MeTauia.  Buapl
KPUCTAJUTMYECKHUX PEUIETOK U UX MapaMeTphl.

3. Uro Takoe aHU30TPOIUS CBOUCTB KpucTaiia? B yem oTiim4ne U30TpONHBIX KPUCTAUIOB OT
AQHU30TPOMHBIX?

4. Ha3Batp e(eKThl KPUCTALIMYECKON PELIETKU U JaTh 00ObSICHEHHE UX BIMSHUS Ha CBOWCTBA
MaTEepHasIoB.

5. B uem 3akmiouaeTcs pusndeckasi CyIHOCTb IPOLIECCOB IMJIaBICHUS U KPUCTAIUTU3AIUN?

6. M300pa3ute cxemy U 0XapaKTepU3yiTe CTpOEHUE CIUTKA.

7. Yto Takoe nukBauusa? Buabl IMKBalKid 1 METO/IBI UX YCTPAHEHUS.

8. Kakue meTo/1pl aHaJIM3a CTPOEHUS METAJUIA WIIM CIUIaBa IPOBOSAT IS BbISIBJICHMSI TMKBALUU
U npouux nedeKToB MaTepuasia?

9. Tunsl cBsi3el MEXy aTOMaMU U MX BIMSIHHE HA CBOMCTBA CILJIABOB.
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10. Kakne xapakTepUCTUKH MEXAHUYECKHX CBOMCTB ONPEAEIAIOTCA IPU HCIBITAHUIX Ha
pacTsbKeHue, IPU IMHAMAYECKUX Harpy3Kax, pU MUKIMYECKUX Harpy3kax?

11. Mertoas! onpenenacHust TBEPAOCTH U UX XapaKTEPUCTHKA.

12. Kakme MeXaHMYECKHME CBOWCTBA MAaTEpUANIOB ONPEACIAIOTCS TMPH  TOBBILICHHBIX
TemnepaTypax?

13. Yro Takoe KOHCTPYKIIMOHHAs POYHOCTH? Kakne cBoMCTBAa MaTEpPUAJIOB Ha HEE BIMSIOT? 14.
Urto Takoe HaJEeKHOCTb U JJOJITOBEYHOCTh?

15. Yro Takoe ynpyras aedopmarnus? Bausuaue yrnpyroit nedopmanuu Ha CBOMCTBa MaTepraa.

16. Uro Takoe minactuyeckas negopmanus? Ee BnusHre Ha CBOWCTBA METAJIOB U CILIABOB.

17. Meton onipezienieHust yaapHoi BI3kocTu. Ou3ndeckuii CMBICH JaHHOM XapaKTePUCTUKU.

18. JlaTe onpeneneHne MUKPOTBEPAOCTH U ONIUCATh METOBI €€ ONPEACICHHUS.

19. Kakum METOIOM ONpeAenstoT TBEPAOCTh pe3uHbl? ONMIINTE MEXAHU3M ONPEIEIICHUS
TBEPAOCTH COOTBETCTBYIOLIUM METOOM.

20. YTo Takoe Noa3y4ecTh U KaKOBO €€ BIMSIHNE Ha JOJITOBEYHOCTh METAJUTMUECKOH eTanu?

21. laiiTe XapaKTEpPUCTUKY YCTAJIOCTHOMY pa3pylieHHio. ONUIINTE MEXaHU3M €r0 Pa3pyLIEHUs.

22. Yto Takoe KOMIIOHEHT, (pa3a, Gu3nKo-xumMudeckas cuctema’?

23. Yro Ha3bIBaeTCs TBEPABIM PaCTBOPOM, MEXAHUYECKON CMECHI0, XUMUUYECKUM COETMHEHUEM ?

24. 310%unTe NPUHLHUIIBI TIOCTPOCHUS AUAarpaMM COCTOSIHUSA CILIaBOB.

25. Kak cTposiTCsl KpUBbIE OXJIAX/I€HUS M HArPEBaHMsI CIUIaBOB?

26. KakoBo IMpakTH4ECKOE MPUMEHEHHUE JUarpaMM COCTOSIHUS CIIJIaBOB?

27. HauepTuTe ¥ NpoaHAIM3UPYITE 1UarpaMMbl COCTOSIHUS CIUIABOB C MOJIHON paCTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJOM COCTOSHMM, OOpa3yroIMX MEXaHMYECKHEe CMECH, C OIPaHHYEHHOU
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH, OOpa3yrOIIUX XUMHUYECKHE COCAMHEHUS,
KOMITOHEHTBI KOTOPBIX UCIBITHIBAIOT MOIUMOP(HBIE IPEBPALLEHHUS.

28. OOBsACHHTE CYIIHOCTh HBTEKTHUYECKOTO M HBTEKTOMJHOTO NPEBpAICHHA H B YeM
3aKJII0YAeTCs UX paznuuue?

29. Yro Takoe npasuiio 'nd66ca?

30. Hauepture nuarpaMmy COCTOSIHUS JKE€JI€30-LIEMEHTUT U IIPOBEAUTE €€ aHAIN3.

31. Uro Takoe aycTeHUT, (heppUT, IEPIUT, LIEMEHTUT, JIe1e0yputT?

32. IlocTpoiiTe KpuByto oxyaxaeHus 1 cranu ¢ 0,8% C u s uyryna ¢ 4,3% C.

33. KakoBa CTpyKTypa TEXHUYECKOTO KeJjie3a, CTajJel U YyTYHOB C PAa3JIUYHBIM COAECPKaHUEM
YTIEPOAA B PABHOBECHOM COCTOSIHUM?

34. B kakux yclIOBUSIX BBIAEIAETCS IEPBUYHBINA, BTOPUYHBIN U TPETUYHBIN [IEMEHTUT?

35. OnuiuTe npouecc Nporu3BOACTBA UyTyHa B JOMEHHBIX Ieyax.

36. [laiiTe onucanne NpOU3BOACTBA CTAIM B AJIEKTPOIIEUaX ¢ yKa3aHUEM NIPEUMYIIECTB JaHHOTO
METO/A.

37. laiiTe onucaHue MPOU3BOJICTBA CTAJIM B MApPTEHOBCKUX I€4YaX C yKa3aHUEM NPEUMYIIECTB
JAHHOT'O METOJA.

38. OOBsICHUTE CYTh AJIEKTPOIILIIAKOBOI'O IPOU3BOJICTBA CTAJIN U B YEM COCTOUT €ro 0COOEHHOCTh
[0 CPaBHEHUIO C IPYTUMH METOAaMHU ITPOU3BOJICTBA CTAJIH.

39. Uto Takoe tepmuueckas oOpaboTka? C Kakod Leibl0 ee MPOBOJAT? 2. TO HAa3bIBACTCS
OTXKHUIOM, HOpMaJIM3alen, 3akaiakoi u ormyckom? 3. Kakum o0pa3om KinaccupuIMpYyIOTCsS BUIBI
TEPMUYECKOI 00pabOTKH U OT YEro 3TO 3aBUCHUT?

40. OnumuTe METOAMKY BbIOOpa peskuMa TepMUUECKOi 00pabOTKH METAJIOB U CILIABOB.

41. Yto takoe omxur I pona? B kakux ciyyasx ero npoBOIsT?

42. Yto Takoe oTxkur Il pona? J{ns kakux crjiaBoB €ro MpOBOAST?

43. [aiite onpejenieHue MOHATUIO 3aKaJIKU U OKOHYATEIbHOW TepMUYeCcKoi 00paboTku. B uem
WX CXOJCTBO M paznnuue?

44. Kakoe 000py10BaHHE HCIIONIB3YETCA ISl IPOBEIEHUS TEPMUUECKOI 00pabOTKH METAIIJIOB U
CIUIaBOB?

45. B ueM CynIHOCTh 1 OCOOEHHOCTH TEPMOMEXaHNUECKOH 00paboTKu?



46.
47.
48.
49.
50.
51.
52.
53.
54.
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B 4eM cyIHOCTh IPOLECCOB IEMEHTAIMY U a30THPOBAHUS, UX HA3HAUEHHE.

Ha3zoBuTe OCHOBHBIE CTIOCOOBI TOBEPXHOCTHOTO YIIPOYHEHHUS IeTaJICH MaIlIKH.

Haiite onpenenenue u kinaccudukamnmo sugam XT0.

VYxaxute otinunst XTO or TMO.

Kakoe o6opynoBanue ucnonb3yercs 1t XTO?

B xakom cirydae npuberarot Kk HeodxoaumocTu nposeaenus [IITMO?

Kakoe npeBpaiienre npoucxoamT B CIulaBax npu remmneparypax Al, A2, A3, A4, Am?
KakoB MexaHu3M o0pa3oBaHMs ayCTEHUTA IPH HarpeBe CTaiun?

Kak Brusier Ha MeXaHMYECKHE CBOMCTBA CTAIM POCT 3€pHA MPU TepMUIECKOi 00padoTke? 4.

KakoBbl MEXaHU3MBI M TEMITEPATYPHBIE PAOHBI 00pa30BaHUs CTPYKTYP MEPIUTHOTO TUNA (TIepJInTa,
copOuTa, TpOOCTHTA) U OeitHUTa?

55.
56.
57.
. Bdewm cynHoCTh 1 0COOCHHOCTH TEPMOMEXaHUIECKON 00pabOTKH cTamu?
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

58

70

B gem cymHoCTh 1 0COOEHHOCTH MapTEHCUTHOTO MPEBPALICHUS?
B yem cymHoCTh npeBpameHnii, NpoOuCXOoIAIIUX MIPU OTITyCKe?
Yro Takoe NpOKaIMBAEMOCTh CTAJIU U B UEM €€ TEXHOJIOIMUECKOE 3HaUECHUE?

JlaiiTe KpaTKyI0 XapaKTepPUCTHKY CIICIIHATbHBIM BHIaM 3aKaJIKH.
Yro Takoe Toukn YepHOBa M KaK OHM PACIIONIAralOTCs Ha AUarpaMMe COCTOSHUSA?
B gem otnmame ceporo uyrysa ot 6enoro?
HasoBuTte 061acTu mpuMeHEHHsI Pa3IMYHbIX YyT'YHOB.
HasoBuTe MaTepuaibl ¢ 0COOBIMU TEXHOJIOTMIECKUMH CBOMCTBAMH.
Yro Takoe JIErMpOBaHUE U KAaKOBa €ro 11ejb?
HasoBuTe rpymnisl KOHCTPYKIIMOHHBIX KAYECTBCHHBIX CTAJICH.
Pacum¢pyiite mapku craneii: 35, BCr.4mc, 25T, 20JI, AC40E.
OmnummTe, KaKuM 00pa3oM MapKUPYIOT YyTYHBL.
Pacmm¢pyiite mapku uyrynos: CY 20, BU 40-10, KY 30-5.
Yro Takoe rpaduT 1 Kak OH BIHUSIET Ha CBOMCTBA UyTyHOB?
Kakne matepuasibl Ha3pIBalOT aHTU(PPUKIMOHHBIMU H ToueMy? JlaTh Kiaccuukanuio

MAaTEepUAJIOB TAHHOM TPYIIIIHIL.

71.
72.
73.
74.
75.

Kakue TpeboBanus MpeAbABISIOT K KOHCTPYKIIMOHHBIM MaTepuaiam?

HazoBuTe rpynmsl Matepuano, 00J1aal0MKe MajIon INIOTHOCTHIO.

Ha3zoBwute rpynmsl MaTepraioB, 00IaJaroye Maioi yIenbHON TPOYHOCTHIO.

Kakwue crutaBbl Ha3piBatoTcs cuimymuHaMu? KakoBa nx 0COOEHHOCTb.

HazoBute rpynmnsl alfOMHHHEBBIX CIUIABOB, KOTOPHIE HE MOJBEPraloOTCs YIPOUHSIOMICH

TEPMOOOPaAOOTKOM.
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Oo0pa3en 3xk3aMeHAIMOHHOI0 OMJIeTa

MUHUCTEPCTBO HAYKHU 1 BBICIIIET'O OBPA3OBAHU A POCCUIMCKON ®EJIEPALTN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA30BAHIL

«MOCKOBCKHHA MOJUTEXHUYECKWA YHUBEPCUTET)»
(MOCKOBCKHWM IMOJIMTEX)

@akynbreT Hoamrpaguyecknii HHCTUTYT
Hucuuninuna Ob6uiee MaTepuajioBeieHHe
Hanpasnenue noarorosku 29.03.03

Kypc ___, rpynma , popma oOydeHus OuUHast

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

1. B Kakux ycloBUSIX BBIICIAECTCS IEPBUUHBIN, BTOPUYHBIN U TPETUYHBIM [IEMEHTHUT?
2. OnumuTe nporecc MporM3BOJICTBA YyTyHA B TOMEHHBIX TIeUax.
3. JlaiiTe onrcaHue MPOU3BOACTBA CTAJIM B AJIEKTPOIEYaX C YKa3aHUEM MTPEUMYILECTB JaHHOTO

MCTOoJa.



