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1. I_le.)'ll/l, 3a/lavi U IVIAHUPYEMBIC PE3YyJabTaTbl Oﬁy‘leHI/Iﬂ o TMCIOMIIJIMHE

Heabto ocBoeHust auctumuimabl «OO0IIee MaTepHalOoBECHUE» SIBIETCS (POPMHPOBAHUE
MOJIyYeHHs 3HAHUHU 10 COCTaBy, CTPYKTYpEe M CBOICTBaM MaTepHasOB OOIIEr0 M CIEHUAIBLHOTO
Ha3zHaueHUs, GOPMHUPOBAHUIO 3HAHHS O BIMSHUU COCTABA U CTPYKTYPhI MAaTEpPHAJIOB Ha MX CBOMCTBA,
(GbOopMHpPOBaHMIO 3HAHUHM O BIMSHUM TEXHOJIOTUHU IOJIy4YeHUs U 0OpabOTKM MaTepHalioB Ha MX
CTPYKTYpY U CBOWCTBA.

3agayM AUCUMIIUHBI:

— OCBOEHHE METOJIOJIOTHH OLIEHKH CBOWCTB MAaTE€pHaJOB;
— OCBOEHHE METOJIOJIOTHH PAllMOHAIHLHOTO MPUMEHEHHUS MaTEePUaIOB 10 Ha3HAUCHHIO.

OO6yuenue o auctummHe «OO0IIee MaTepruantoBeICHUE) HAMPABICHO Ha (JOPMHUPOBAHUE Y
00yYaromuxcs CIeAYIOUMX KOMITETCHIINHA:

Konx n nHaumeHnoBanue NHaukaTopsl J0CTHXKEHUS] KOMIIETEHITUN
KOMIIeTeHIHii
OIIK-1 NOIIK-1.1. ITpumensier €CTECTBEHHOHAYYHbIE u
Cnocoben  pemath  BONPOCH! | 0OLIEMHKEHEPHBIE 3HAHMS, METOIbI MATEMATHYECKOTO aHAJIN3a

npO(ecCHOHATBHOM Y MOJICTTMPOBAHUS TIPH PEIICHHH POPECCHOHANBHBIX 3a/1a4

STEJIHOCTH  Ha HOB
ACATCIILHOC OCHOBC | 11OIIK-1.2. AHanuzupyeT 1 00001aeT npodeccuoHaaIbHyI0
€CTECTBEHHOHAYYHbIX u

OOIIEMHKEHEPHBIX 3HAHUH,
METOJI0B MaTEeMaTH4ECKOTo
aHaJIM3a U MOJICIIUPOBAHUS

I/IH(bopMaLII/IIO Ha TCOPETUKO-MCTOAOJIOTMYCCKOM YPOBHC

2. MecTo TUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucuumnna «OOmee MaTepualoBEICHHE» OTHOCUTCS K YHCIY TUCHMIUIMH MOJYJIS
«O6menpodeccronanpabie 0cHOBE (b.1.1.13) o0s3aTenbHON YaCTH OCHOBHOM 00pa3oBaTeIbHON
nporpaMMbl OakaisaBpHuara.

HucuuruinHa «OO1iee MaTrepuaioBeACHHE» B3aUMOCBA3aHA JIOTUYECKH M COJEpIKATEIbHO-
MeToMYeCKH co cienyromumMu aucuumnuHamu OOIL: B moayne «MaTemaTnuecknue U €CTeCTBEHHO-
HayuHble qucuuIInHeD (b1.1.12):

— @uzuka (b1.1.12.3);

— Xumus marepuanos (b1.1.12.4);

B Moayie «Oomenpodeccruonansusie ocHoBb (b1.1.13):

— Mertposnorus, cranaapruszanus u ceprudpukanus (b1.1.13.4);

B MojnyJnie «MarepHuaiabl U TEXHOJIOTHH IMPOU3BOJICTBA XY10’KECTBEHHO-TTPOMBIIIICHHBIX W3S
(b1.2.2):

— Texnonorus koMno3uMoHHbIX MaTepuanos (b1.2.2.1);

— Marepuansl pexnaMubix 00bekToB (51.2.2.2);

— TexHonornu NMPoU3BOACTBA XYA0KECTBEHHO-IPOMBINUIEHHBIX 00bekTOB (51.2.2.3);

— Jlakokpacounsle Matepuainsl (51.2.2.4);

B 3JeKTUBHBIX AuciuiuinHax Ne2 (b1.2.9/1.2):
— Ou3uKo-xuMHUIecKas cTabmIbHOCTH MatepuasioB (b1.2.9]1.2).



3. CTpykTypa U coaepkaHue TUCUHUILINHBI

OO61mas TpyJ0€MKOCTh JUCIUTUIMHBI COCTaBISAET 3 3adeTHbIe enuHuIlbl (108 gacos).

3.1 Buabl yyeOHOI padoThl M TPYA0EMKOCTH

Ne N KoauuecrBo | CemecTp
Bun yueOHoii padoThl
n/n 4acoB 1
1 | AyauTopHBIE 3aHATHS 32 32
B ToM yucne:
1.1 | Jlekiuu 16 16
1.2 | CemuHapcKHe/IPAKTUUECKUE 3aHATHUS - -
1.3 | JlabopaTopHble 3aHATHS 16 16
2 | CamocTtosiTenbHast padoTa 40 40
B ToM yucne:
2.1 | TloaroroBka K 3aHATHAM (M3y4€HHUE JIEKITAOHHOTO 34 34
Matepuana, JOP. nutepaTypsbl, IPaKTHUYECKUX
CUTYalui)
2.2 | TlonrotoBka K TECTUPOBAHUIO 6 6
3 | IlpomexyTOUYHAsA ATTECTANMSA
OK3amMeH 36 36
Hroro 108 108

3.2 TemaTruueckuii njaH U3y4eHHs TUCHUUILINHBI

TpyaoeMkocTs, yac
AyautopHas paGora 2
Ne TeMmbI o . 25 5 a; ég gg
n/n AUCHUTLIUHBI 8 = = E S % & 2 g g =
% | B |Ec3| 53| E5|¢g=
S |37 87| &8 2
O E = = S
1 | Tema 1. OcoGeHHOCTH aTOMHO- 8 2 - 2 - 4
KPUCTAJNINYECKOTO CTPOSHHSI METAJIJIOB
2 | Tema 2. MexaHnuueckue cBOCTBa 8 2 - 2 - 4
MaTEepHAJIOB U METOIbI X OIICHKH
3 | Tema 3. BiusiHue XMUMHYECKOTO COCTaBa 8 2 - 2 - 4
Ha paBHOBECHYIO CTPYKTYPY CIJIaBOB
4 | Tema 4. Tepmuueckast oopaboTka 10 2 - 2 - 6
METAJUIOB M CILUIaBOB
5 | Tema 5. X¥UMHUKO-TepMHUUYECKas U 10 2 - 2 - 6
TepMO-MexaHndeckast 00paboTka
CIJIABOB
6 | Tema 6. O6mue TpeOoBaHUS K 9 2 - 2 - 5
KOHCTPYKIIMOHHBIM MaTepuajiaM
7 | Tema 7. KoHCTpyKIIMOHHBIE MaTEpUAIbI 9 2 - 2 - 5
C 0COOBIMHU CBOMCTBAMHU




8 | Tema 8. Kimaccudukanus u npuMeHeHUs 10 2 - 2 - 6

HEMETAJJIMYECKUX MaTEpUAJIOB
Bcero 72 16 - 16 - 40
JK3aMeH 36 - - - - 36
Hroro | 108 16 - 16 - 76

3.3 Conepxkanue TUCHHUILINHBI

Tema 1. Oco0eHHOCTH aTOMHO-KPHCTAJNIHYECKOI0 CTPOCHHUS METAJJIOB

Kpucrannmmueckoe ctpoeHue MeTaioB H criiaBoB. [loHATHE 00 M30TPONIUU U aHU30TPOIIHH.
BnusiHue Tumna cBsi3M Ha CTPYKTYpPY M CBOWCTBA KpUCTAJLUIOB. KpucTamiu3aius METauioB U CIIaBOB.
dopMa KpUCTAJUIOB U CTPOCHHE CIUTKOB. AMOpQHOE cocTosHue MaTepuanoB. JledexTs
KpUcTaiuieckoro crpoeHus. Auddysus B meramnax u criiaBax. AHaIN3 MaKpOCTPYKTYphl U
MUKPOCTPYKTYpbI. [lomumopdHbIe npeBparieHus.

Tema 2. MexaHn4eckue CBOMCTBA MaTEePHAJIOB M METO/IbI HX OLIEHKH

VYnpyras u mnactuyeckas aedopmarus. [lonsTne 00 OCHOBHBIX MEXaHHYECKUX CBOMCTBax
METaJIOB U cIulaBoB. McnbelTaHue Ha mpoudHocTh. IlocTpoeHne nuarpamm pacTsbkeHHs. MeTosl
olpezeseHus TBepAOCTH. McnbiTaHus Ha yapHYo BA3KOCTh. McnbiTanus Ha ycranoctu. Mcnbsltanus
Ha T0J3y4eCTh MaTepuaa.

Tema 3. Baiusinne XMMHY€CKOr0 COCTAaBa HA PABHOBECHYIO CTPYKTYPY CILJIABOB

[Monarue o cmaBax. Kiaccudukamuss v CTpyKTypa METaJUIOB M CIjiaBoB. OCHOBHBIE
PaBHOBECHBIE AMArpaMMbl COCTOSIHUS ABOWHBIX CIUIaBOB. CBSA3b MEXKIY AuarpaMMaMu COCTOSIHUM U
CBOMCTBAaMM JIByXKOMIIOHEHTHBIX cIUIaBOB. llocTpoenue puarpammsl cocrosiHus <«OKenezo —
LEeMEHTUT». [Ipou3BOACTBO JKEIE30YINIEPOJUCTBIX CIUIaBOB. BrlmuiaBka uyryna. IIpomsBoactso
CTaJIN.

Tema 4. Tepmuueckast 00padoTka MeTaJVIOB H CIIABOB

O6ume cenenus. Knaccudukanus BUIOB TepMUYeCKOH 00pabOTKM METAJIJIOB U CIUIABOB.
Ob6opynoBanue i TepMUYECKOi 00paboTku. BbiOop pexxumMoB TepMudeckoit 00padotku. OTxur |
u Il pona. Hopmanuzanus. 3akanka ¢ noauMopdHbIM 1 6e3101uMopdHOT0 IpeBpaleHUH.

Tema 5. XumMuko-TepMuUecKass 1 TepMO-MeXaHM4YecKas 00padoTka CIJIaBoB

XUMHKO — TepMuUdeckas 00padoTka criaBoB. Llemenranus. A3otupoBanue. CHIMLIIPOBAHHE.
Huddysnonnas meramumzanus. O6opynoBanue miast XTO. Tepmo — mexanudeckas oOpaboTka
MetalioB M cmaBoB.  Huskoremneparypnas  TMO.  BricokoremnepatypHas  TMO.
IIpenBapurensuas TMO.

Tema 6. O0mue TpeGoBaHNs K KOHCTPYKIMOHHBIM MaTepHaIam

Knaccudukanuss KOHCTpYKUMOHHBIX MaTepuanoB. Kraccudukanms KOHCTPYKIIMOHHBIX
MmaTepuanoB. TpeOoBaHus, IpeabIBIsEMbIE K KOHCTPYKIIMOHHBIM MaTepuanaM. KoHCTpyKIIMOHHBIE
cTany. BrusHue yriepoga M IIOCTOSHHBIX IIPUMECEd Ha CBOMCTBA crajned. MapkupoBka
KOHCTPYKIIMOHHBIX CTajei. MaTepuabl ¢ 0COOBIMU TEXHOJIOTMYECKHMMHU CBOWCTBAMH. Martepuaisl ¢
BBICOKOH TBEPIOCTHIO IIOBEPXHOCTH.

Tema 7. KOHCTPYKIIMOHHBIE MATEPHAJIBI C 0COOBIMU CBOMCTBAMU

Marepuansl ¢ MaJOd ILNIOTHOCTBIO. Marepuaibl ¢ BBICOKMMHM YIPYT'MMH CBOMCTBAMH.
Marepuansl ¢ BBICOKOH YACJIBHOW IPOYHOCTBIO. Marepuanbl, YCTOMYUBBIE K BO3ICHCTBUIO
TemmnepaTypsl U paboueit cpensl. KopposmonHo-cToiikue martepuansl. Koppo3noHHO-CTOMKHE
nokpsITus. JKapocroiikue matepuaisl. JKaponpouHble MaTepHabl.




Tema 8. Knaccudgukanusi 1 npuMeHeHHs] HEMeTAIHYeCKUX MATepHaJIoB

Knaccudukanus

U TpPUMEHEHHMS HEeMeTaJUIMYecKuX MartepuanoB. Kiaccugukarms

HeMeTalmueckux MartepuanoB. [lmactmaccel. Kepammueckne wMartepuansl. Kayuyk u  ero

IMPONU3BOJAHBIC. HeopraHquCKHe CTCKJIA. I[peBeCI/IHa n €€ PasHOBUIHOCTH. KOMHOSI/IHI/IOHHBIC

MaTCpuraJbl HA HEMETaJNIMYECKOM OCHOBE

3.4 Temarnka Ja00paTOPHBIX 3aHATHI

3.4.1 JIaGopaTopHbIe 3aHATHS

No Tpyno-
i Ne Tembl Temartuka 1a60paTOPHBIX 3aHATUI €MKOCTh
(dac.)
1 | Temal N3yueHne CTpyKTyphl U paclio3HABaHUE COCTABA MAaTEPHUAIIOB 2
2 | Tema?2 N3yueHne METOA0B ONPEACIICHUS] MEXaHUYECKUX 2
XapaKTepUCTHK MPH U3rude MaTepuaIoB
3 | Tema3 W3yuenue saBIeHUS aHU30TPOITUH U IOJIUMOp(DU3Ma, H3yUdeHne 2
pellaKcallMOHHBIX CBOMCTB MaTEPHUAJIOB
4 | Tema 4 W3ydenune BIUSHUS TEPMOOOPAOOTKH HA CBOWCTBA METAIIIOB U 2
CIUIaBOB
5 | Temas W3ydenune BIUSHUS XUMUKO-TEPMHUYECKON 00pabOTKH Ha 2
CBOMCTBA METAJUIOB U CILIABOB
6 | Tema 6 W nenTudukaiyst MeTaioB O KPUBBIM OXJIAKICHHS 2
7 | Tema 7 N3yueHne METOZ0B ONpEACIICHHUs] MaKpO- U MUKPOTBEPAOCTH 2
METAJIJIOB U CIUIABOB
8 | Tema 8 N3yuyeHune CTpyKTYphl U T€OMETPUUECKUX CBOWCTB 2
BOJIOKHHUCTBIX MaTepUaJOB
Hroro 16
4. Y4ueOHO-MeTOAHYECKOEe 1 HHPOPMALIMOHHOE o0ecnevyeHne

4.1 OcHoBH

asi JuTepaTrypa

1 JlepuBaTHBHOE HM3laHHE HAa OCHOBE IeyaTHOro aHaiora: OCHOBBI MaTepHAaIO-BEICHUS :
yuebnuk / I'. I'. bongapenko, T. A. Kabanosa, B. B. Pri6anko ; nox pen. I'. I'. bonnapenko. - M. :
BUHOM. JlaGopartopus 3nanuii, 2014. - 760 c.: wi. - (YueOHUK A BBICIICH IIKOJIBI).

2 TonuMepHbIe KOMITO3HIIMOHHBIE MaTepHajbl: CTPYKTYpa, CBOMCTBA, TEXHOJOTHS: y4eO.
nocodue / M. JI. Kepbep, B. M. Bunorpanos, I'. C. 'onoBkun u np.; nox pen. A.A. bepnuna. - CII6.:
ITpodeccus, 2008. - 560 c., u.

3 Camynos, C.B. MarepuanoBenenue : yuebHoe nocodbue [Dnexrponusii pecype]| / C.B.

CamyHoB. — 2-¢ u311., uC

np. ¥ go1. — Jnekrpon. naH. — CIIO. : Jlans, 2015. — 208 c.

4 Ilepsimes, M.A. Texnonorusi nepepadboTku nonuMepoB: KoHcTpyupoBaHue usaenuit u3

mIacTMacce. : yudeoHoe m

ocobwue st By30B., M. FOpaiit, 2017. — 316 c.



4.2 JlomosHMTeJbHAs JUTEPATypa

1 BmmBkoB C. A. IlonmMmepHbie KOMIO3HUIIMOHHBIE MaTepuaibl: ydeOHOe MocoOue.
ExatepunOypr: U3natenscTBo Ypanbckoro yausepcurera, 2022. — 230 c.

2 AnnpeeBa A. B. OcHOBBI (PU3MKOXMMHUU U TEXHOJIOTMU KOMITO3UTOB: YueO. mocodue ams
By30B. - M.: UITPXXP, 2001. - 192 c.: ni.

3 Kommo3uiroHHsle MaTepuanbl: yueOHoe mocobue st By3os / J[. A. MBanos, A. W.
CurnukoB, C. [I. Ulnsanun; non penakmueit A. A. Wnbuna. - MockBa: U3znatenscto Opaiir,
2023.-253c.

4 Wsanos, J.A., CutnukoB, A.W., lnsanun C.JI. u np. Komno3unmoHHsle Matepuaibl:
yaeOHoe mocobue / moxa obur. pea A.A. Unbuna., M.: U3n-Bo FOpaiit, 2019. — 253 c.

5 MarepuanoBenenue: yueOHuk s By3oB / b.H. Ap3zamacos, B.11. Makaposa, I'.I'. Myxun
u ap. — M.: U3a-so MI'TY um. H.O. baymana, 2002. — 648 c.

4.3 DJeKkTpoHHBbIe 00pa3oBaTe/bHbIE PeCypChl

1 MarepuanoBenenune. Kypc  nexkumii:  OneKTpoHHBIM — pecypc. Pexum  pocryna:
http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie kurs_lektsiy .pdf, cBoGomHBIiA.

2 lMomumepsl: DnekTpoHHBIN pecypc. Cailt «Bukunenus. CBoOoaHas SHIMKIONEIHS.
Pexxum noctyna: https://ru.wikipedia.org/wiki/Ilonumepsl, cCBOOOTHBIN.

3 KoMno3uimoHHbsId MaTepuan: OIeKTpoHHbIH pecypc. Cait «Bukuneaus. CBoOonHas
sHIMKIoNEaus». Pexum pmoctyma: https:/ru.wikipedia.org/wiki/KomMmo3uimonHslii_Matepua,
CBOOOTHBIH.

4.4 JluneH3MoOHHOe ¥  CBOOOAHO  pacHmpocTpaHseMoe NPOrpamMMHOe

o0ecneueHnne
1 IIporpammusie mpoaykTel Microsoft Office (oTedecTBeHHBIE aHATIOTH).

4.5 CoBpemenHble npodeccnoHaJbHble 0a3bl JAHHBIX U MHGOPMALMOHHBIE
CIPABOYHbIE CUCTEMbI

1 OBC «JIanb» https://e.lanbook.com/.

2 OBC «lOpaiit» https://urait.ru/.

3 Undopmauunonnsiii noptan @UIIC https://wwwl fips.ru/.

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

5 baza nanHBIX 10 HAY4YHBIM XKypHajaM: Science, Social Sciences, Arts&Humanities Citation
Index.

4.6. DJIEKTPOHHBIE o0pa3oBaTe/bHbIE pecypcsl
https://online.mospolytech.ru/enrol/index.php?id=4553

5. MaTepuajibHO-TeXHHUYECKOEe o0ecreueHmne

1. JlekuuonHsle ayauropuu oOmiero ¢oHIa, OCHAIIEHHBbIE Y4eOHOW MeOenbio, TOCKOM,
MEPEHOCHBIM/CTAIIMOHAPHBIM KOMITBIOTEPOM U ITPOEKTOPOM.
2. JTaboparopuu HULL, ocHameHHbIE COBPEMEHHBIM HCCIIEI0BATEIBCKIM 000y IOBAaHUEM.
3. MarepuanbHO-TeXHUYECKOE 00ecIIeueHue:
— paspbiBHas mamunHa OI'-100;
— crauuoHapusii TBepaomep TH 500 ains onpeneneHus TBEpAOCTH METAIIJIOB U CILJIABOB;



— yHHUBEpCAJbHBIA NPUOOP C 3JIEKTPOHHOW OTYETHOM CHCTEMOW Ml HM3MEpEHHS
TBepaOoCTH MeTaiioB U crutaBoB UT 5010-01;

— 1npuOOpsI U3MEpeHus TBEPAOCTH Tu1acTMace u anacromepoB UT-5078, UT-5069;

— TtommuuHomepsl TUB-1;

— mukpockonsl MIIb-2;

— pedpakromerpsr AGGe-PII-2;

—  CYIIWIbHBINA mKad;

— TEepPMOMETPHI JIA0OPATOPHBIEC CTEKIISIHHBIC;

— CHHMPTOBKU;

— npubop Dnbmenaopda — P-1;

—  rsHIMep ['TO-3;

— TOPCHOHHBIE BECHI;

— Bechl anekTpoHHble BJITO-1100;

— Bechl Jabopatopusie anekTponHsie EK 610i;

— 1npubop a7 onpeaeneHus yciaoBHoH xectkocT [DKY-12m;

— neHcuToMmeTpsl Ha otpaxkeHue JIOH;

— 00pa3Ipl METaJUIOB U CIUIABOB, MOJUMEPHBIX IIJICHOK, 3J1aCTOMEPOB;

—  HOXHMUIIBL;

— CeKyHJoMep J1abopaTOpHbIN;

— npuOop A7 onpeeNeHUs TPOYHOCTH TOBEPXHOCTH MaTepuana Ha uctupanue NMP.
4. KoMIbIOTEpHBIH KJIACC ISl CAMOCTOSITEIbHOM paboThl 00yJaroIuXcsl.

6. MeToauvecKkue peKoMeHIaluu

Mertoarka mnpenojaBaHus AUCHUILTUHBI «OOIiee MaTepHaJOoBEICHHE» U pean3alus
KOMIIETEHTHOCTHOTO IOJAXO0Ja B M3JIOKEHMM U BOCIPHUATHM MaTepuaja I[peaycMaTpuBacT
UCTIOJBb30BAHUE CIEAYIOMIUX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYIIIOBBIX,
WH/IMBUYAIbHBIX ayJAWTOPHBIX 3aHATHA B COYETAaHHMM C BHEAYJUTOPHOM pabOTON C IENbIo
(dbopmMHpoBaHUs U pa3BUTHS MPO(HECCHOHAIBHBIX HABBIKOB 00YYaOLIHXCS:

— IPOBEJECHUE 3aHITUHN JEKIIMOHHOTO THUIIA;

— TOJArOTOBKA K BBHIITOJIHEHHIO JIA0OPATOPHBIX 3aHATHIA;

— JHMCKYCCHUH M 00CYXJIEHHE MTPOHIEHHOTO MaTepHania;

— oOpraHuzanys ¥ TpPOBEIEHHE TEKYIIero KOHTPOJIi 3HAHWUM oOyuaromuxcs B (dopme
TECTUPOBAHUS U 3K3aMEHa.

[Ipu mpoBeneHHM JIEKIMOHHBIX M JIA0OPATOPHBIX 3aHATUH, TEKYIIEH W NPOMEXYTOUHOMH
arrectauuii mo gucuuiuinHe «OOIiee MaTepuanoBelCHUE» 1EJIecO00pa3sHO  HUCMOIb30BATh
cleayonme o0pa3oBaTesIbHbIE TEXHOIOTHHU:

1. [Ipouenypsl TEKyLIero KOHTpOJs Mo aucuuiuinHe «OOmiee MaTepraJoBeICHHUE)
JOTyCKaeTCsl MPOBOAUTH B (hopMe OJaHOUYHOTO MIIM KOMIIBIOTEPHOTO TECTHPOBAHHUS.

2. Ha 1aGopaTopHBIX 3aHATHUAX JJIS PELICHHUS 3a/1a4 UCTIOJIb30BaTh OTPAC/IeBbIe HOPMAaTHBHBIE
JOKYMEHTBI U JIOTIOJIHUTENIbHBIC JINTepaTypHbIE UCTOYHUKH, YTO TO3BOJSIET (POPMHUPOBATH HABBIKU
MPAaKTUYECKOH pabOTHI MO U3TOTOBJICHUIO 00PA3I0B MaTEPHAJIOB U HCCIEIOBAHUIO UX CBOWCTB.



3. [IpoBenenue psaa IEKIMOHHBIX 3aHATHN, COJIEPHKAIINX TAOIHIIBI M PUCYHKH B KaueCTBE
WUTIOCTPALU paccMaTpuBAaeMOro MaTepHasia, HeOOXOIUMO OCYIIECTBISATh C MCIOJIb30BAHUEM
ClaioB, MOATOTOBIEHHKBIX B porpamme Microsoft Power Point.

6.1 Meroauueckne peKOMEHIANUM Ui TMpenoAaBaTe/isi MO0 OPraHU3ANMU
o0yueHust

Jucnumnna «OO1ee MarepuansoBeACHUE» SBISETCA IUCHUIUIMHOW, (opMHUpyOmEel y
oOyyaromuxcs mnpodeccuonanbuyo KommnereHuuto OIIK-1. B ycioBusix KOHCTpyHpOBaHUS
o0pa3oBaTeNbHBIX ~CHCTEM Ha MNPUHOMINAX  KOMIETEHTHOCTHOTO  MOJXOAa  MPOM3O0ILIO0
KOHLENTYaJbHOE W3MEHEHUE DPOJIM IPENoJaBaTeNsl, KOTOPBIM, Hapsay C TPaAULMOHHOW pPOJIBIO
HOCHUTEJISl 3HAHUH, BBITOJIHACT (DYHKIIMIO OPraHU3aTOpa HAYYHO-TTIOMCKOBOM pabOTh 00y4aroerocs,
KOHCYJIbTaHTa B MPOLEAYpax BbIOOpa, 0OpabOTKH M MHTepHpeTanuu WHpOopMaIuu, He0OX0IMMON
JUIS IPAKTUYECKOTO AECUCTBUSA U NAJIbHEMILEro pa3BUTHUS, YTO JOJDKHO OOSI3aTENIBHO YUUTHIBATHCA
OpU TPOBEJACHUU JIEKIMOHHBIX U Ja0OpaTOpHBIX 3aHATHH 1o gucuuiuimHe «OOree
MaTEpUATIOBEICHUEY.

[IpernoaBanre TEOPETHUECKOro (JEKIMOHHOIO) MaTepuaina mo jguciuiuimHe «Oomee
MaTEpUAJIOBEICHUE) OCYILECTBISAETCS HAa OCHOBE MEKIUCLUIUIMHAPHON HHTErpaluy U YETKUX
MEXIUCIMIUIMHAPHBIX CBsA3ed B paMKax 0Opa30BaTEeNIbHOW IMporpamMmbl M Y4eOHOro IUIaHa MO
HanpasieHuio 29.03.04 TexHonorus Xya0XecTBEHHOH 00pabOTKH MaTepUaoB.

[TonpobHOE conmepkaHUE OTIENbHBIX Pa3/esioB AUCHUILIUHBI «O0IIee MaTepuaioBeICHUE
paccMaTpuBaeTcs B 1. 3 pabodeill mporpaMMBl.

IIpumepHbIe BapuaHTBl TECTOBBIX 3aJaHUM JUIsl TEKYIIETO KOHTPOJS U NEPEYEHb BOIIPOCOB K
9K3aMeHy MO AMCUHUIUIMHE TmpencTaBieHsl B coctae POC mo aucrumiuHe B 1. 7 paboueit
IIPOrPaMMBI.

[lepeyeHb OCHOBHOM M JOMOJHUTEILHON JINTEPATYpbl, HEOOXOAMMBIX B X0JI€ MPENoJaBaHHs
muctuiuinHel «O0IIee MaTepuanioBeIcHUE», MPUBEACH B 1. 4 HacTOsIIed padoyeil mporpaMMel.
[IpenoaBaTenio cienyeT OpUEHTHPOBATH OOYYAIOUIMXCS HA HMCIOJb30BaHUE NPU IMOATOTOBKE K
IIPOMEXYTOYHOM aTTeCTallM OPUTMHAIBHON BEPCUN HOPMATHBHBIX JIOKYMEHTOB, AEHCTBYIOLIUX B
HACTOSILEE BPEMS.

6.2 Meroauueckne yKazaHus /51 00y4alOUIUXCS M0 OCBOCHUIO U CHUNINHBI

[Tonyuyenune yrayOJlieHHBIX 3HAHUA 1O JAWCHUIUIMHE JIOCTUTAETCS 3a CYET AaKTUBHOM
CaMOCTOSITENIbHON paboThl oOyuaronmxcs. BeigenseMple yachl 1e1eco000pa3HO UCIONIb30BaTh IS
3HAKOMCTBA C y4eOHOH M Hay4HOW JUTEpaTypoil 1mo mpolieMaM AMCHUUIUIMHBI, aHAJTN3a Hay4YHbIX
KOHLICTILIUH.

B paMkax IUCHMITIMHBI IPEyCMOTPEHBI pa3inyHble (OPMBI KOHTPOJISI YPOBHS JOCTHKCHHS
00yYaroImuMHUCs 3asiBICHHBIX MHIUKATOPOB OCBOCHHS KOMIETEHIMH. DopMa TEeKyIero KOHTpOIs —
aKTHBHas paboTa Ha J1TaOOPAaTOPHBIX 3aHATHAX U TecTUpoBaHHe. DOpMON KOHTPOJSA IO JaHHOU
JUCLUUIUIMHE SBIIAETCA OK3aMEH, B XOJE€ KOTOPOIO OLEHUBACTCS YPOBEHb JOCTHIKCHMS
00yYaromuMHUCs 3asiBIICHHBIX WHAUKATOPOB OCBOCHUS KOMITETCHIINH.

MeToanueckre yKa3aHus 0 OCBOCHHUIO JIMCIIUIIIIMHEI.

JICKITMOHHBIE 3aHATHS TMPOBOJSATCS B COOTBETCTBHHM C COJEp)KAHUEM HacTosIIeld pabdoueit

[POTpaMMBbI U IPEJCTABISIOT COO0M N3TI0KEHUE TEOPETUIECKUX OCHOB JIUCIUIITUHBI.
[ocenieHne TEKIMOHHBIX 3aHATUN SBIISETCS 00s13aTEIBHBIM.
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KOHCHCKTI/IpOBaHI/Ie JICKOMOHHOTO MaTrcepuajla [OOIMYCKAaCTCAd KaK INHUCbMCHHBIM, TaK U
KOMIIBIOTEPHBIM CIIOCOOOM.

PerynspHoe moBTOpeHHE MaTepualia KOHCIIEKTOB JICKIIMH MO KaXIOMy pas3jiely B paMKax
MMOATOTOBKH K TCKYUIUM (bOpMaM arTTeCraluu 110 AJUCHUINIMHC ABJJIACTCA OOHUM U3 Ba)KHEHIITNX
BUJIOB CAMOCTOSITETILHOM pabOThI CTYZCHTA B TEUCHHE CEMECTpa, HEOOXOAUMOMN /ISl Ka4eCTBEHHOU
IIOATOTOBKH K HpOMe)KYTO‘-IHOI\/’I aTTeCTaluy 110 AUCHUIIIINHE.

[IpoBenenue 1abOpaTOPHBIX 3aHATHNA MO AucnuimiuHe «OO0mee MaTepualoBEICHUE)

OCYILECTBIISICTCS B CIIEAYIOMUX (hopMax:

— OIpOC MO TEOPETHYECKON YacTH JabopaToOpHOro 3aHATHA M IO MaTepuaiam,
pPacCMOTPEHHBIM Ha JEKLUUSAX U H3YYEHHBIM CAMOCTOSATEIBHO IO PEKOMEHI0BAHHOU
JUTEPATYpE;

— BBINOJIHEHHE JTA00PATOPHOTO 3aHATHUS;

— aHaIu3 ¥ 00CYKICHUE TOIYYEeHHBIX PE3yIbTaTOB;

— OIIPOC 1O KOHTPOJIHBIM BOTIPOCaM JIAOOPATOPHOTO 3aHATHSL.

[ocemnienne 1a6OPaTOPHBIX 3aHATUI U AKTUBHOE YYacTUE B HUX SABISETCA 0053aTEIbHBIM.

Metoauyeckie  yKa3aHHMs 1O BBINOJHEHHMIO  PA3JIMYHBIX _ (GOpM  BHEAYJIUTOPHOM

CaMOCTOSITENbHON Pa0OTHI

N3ydyeHue OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHl IO JAUCUUILIMHE IPOBOAUTCA Ha
PETYIISIPHOM OCHOBE B pa3pe3e KaKIOro pasjena B COOTBETCTBUH C MPUBEACHHBIMU B 1. 3 paboueii
MPOrpaMMbl PEKOMEHAALMAMU U1 MOATOTOBKM K ITPOMEXYTOUYHOW ATTECTALMU IO JUCLUILIIMHE
«O6miee matepuanoBeaeHne». CIHUCOK OCHOBHOW U JAOMOIHUTEIBHON JTUTEPATYPhI MO TUCITUTUINHE
NIPUBEJICH B 1. 4 HacToAwIeH padoueil mporpamMmel.

MeToanueckre yKa3aHHs 10 MOATrOTOBKE K UTOIOBOM aTTECTaIlnH

Wtoroas arrectanus no aucuuruinHe «OOmiee MaTepualoBeICHHE» IMPOXOAUT B (opme
9K3aMeHa. DK3aMEHAIIMOHHBIH OWJIET MO IUCIHILIMHE COCTOMT U3 3 BONPOCOB TEOPETHUYECKOTO
xapaktepa. llpumepHbIli TepeyeHb BONPOCOB K JK3aMeHy Mo jaucuuiuimHe «OOree
MaTepHaIOBEICHHE» M KPUTEPUHU OLIEHKH OTBETa 0OY4YaloLIerocs Ha dK3aMeHe Ui Lielel OLIEHKU
JOCTIDKEHHSI 3asBICHHBIX HHIUKATOPOB C(HOPMUPOBAHHOCTH KOMIETEHIMI NMPHUBEIEHBI B COCTAaBE
@®OC no gucuMIUIMHE B 1. 7 paboueil mporpaMmel.

OOyuaronuiicst 10MyCKaeTcs K HMTOrOBOW aTTECTALMK MTOCIIE BBITIOIHEHUS BCeX J1a00paTOPHBIX
3aJJaHUI U IPOMEKYTOUHOM aTTeCTalluy (TECTUPOBAHUS) 0 AUCLUIIIINHE.

7. DoH/I OLICHOYHBIX CPEACTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHMSA Pe3y/IbTATOB 00yYeHHUs

CchopMupoBaHHOCTH KOMITETCHIIUHN MTPH U3YYSHUN TUCIUIUTMHBI ONIPEIENIAETCS OCPEICTBOM
OLICHKHU COOTBCTCTBHUA OTBCTOB H/UIN BBITOJIHEHHUS Sa,Z[aHI/Iﬁ 3as4BJICHHBIM HHAUKATOpaM B paMKax
MEPONPUSITHI TEKYIIETO KOHTPOJIS M UTOTOBOM arTecTalnu (3K3aMeHa).

7.2 llkana u KPpUTEPHHU OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

7.2.1. Kputepuu oneHKH OTBeTa HA IK3aMeHe

(popmupoBanue komnerennuii OITK-1)

«5» (0TIIMYHO): O0OydJarOUIMiics JEMOHCTPUPYET CUCTEMHBIE TEOPETHYECKHUE 3HAHU,
NPAaKTUYECKHE HAaBBIKU, BIIAJCET TEPMUHAMH, JETaeT apryMEHTHUPOBAaHHBIC BHIBOJIBI U 000OIICHHS,
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NPUBOAUT TMPUMEPHI, TOKA3bIBACT CBOOOIHOE BJIAJCHHE MOHOJIOTHYECKOH peubio M CIIOCOOHOCTD
OBICTPO pearupoBaTh Ha yTOUHSIOLINE BOIPOCHI.
OO0yuaromuiics Ha BBICOKOM YPOBHE BJIAJICET:
—  CIIOCOOHOCTBIO OCYUIIECTBJIATH pallMOHAIBHBIA BHIOOp MaTepHalioB Ha OCHOBAaHHHM MX
CTPYKTYpPBI M CBOMCTB, UCHOJB3Yys €CTECTBEHHOHAYUYHBIC U OOIEHH)KEHEPHBIC 3HAHUS,
METOIbl MaTEMaTHYECKOTO aHAJIN3a U MOJICTIMPOBAHUS;
—  CIoco0OeH OCYIIECTBIIATH BHIOOP TEXHOJIOTUYECKUX MOJIENIEH N3rOTOBICHHS, 00pabOTKH
U MCCIIeIOBaHUS CBOWCTB MaTepHasoB.
«4» (xopomio): oOyyaromMHCs JEMOHCTPUPYET TMPOYHBIC TEOPETHUECKUE 3HAHU,
NPAaKTUYECKHE HAaBBIKU, BIIAJCET TEPMUHAMH, JETaeT apryMEHTHUPOBAHHBIC BHIBOJIBI U 000OIICHHUS,
NPUBOJUT TMPHUMEPHI, MOKa3bIBaET CBOOOIHOE BIIAJCHUE MOHOJIOTMYECKOH PEyblo, HO TPU ITOM
JieNlaeT HECYIECTBEHHbIE OLIMOKH, KOTOpbIE OBICTPO HCHPABISIET CAMOCTOSTEIBHO WM TpHU
HE3HAYUTENIbHOW KOPPEKIMU PENoJaBaTeIeM.
OO0yyaromuiicst XOpoIo BiIaeeT:
— CIIOCOOHOCTBIO OCYILIECTBISATH PAIllMOHAIBHBIA BBHIOOp MaTepualioB Ha OCHOBAHUHU HX
CTPYKTYpPBI M CBOMCTB, UCHOJB3Yys €CTECTBEHHOHAYUYHbIC U OOIEHH)KEHEPHBIC 3HAHUS,
METOIbl MaTEMaTHYECKOTO aHAJIN3a U MOJICTIMPOBAHUS;

— CHOCOOEH OCYIIECTBIATH BEIOOP TEXHOJIOTUYECKUX MOJIEIEH U3rOTOBICHHUS, 00padOTKH
U MCCIIeIOBaHUS CBOWCTB MaTepHasoB.
«3» (Y10BJI€TBOPUTEIbHO): O0yYaIOMIUNCS TEMOHCTPUPYET HETIIYOOKHE TEOPETHUECKHE
3HaHUs, TMpPOSABIsIET ciab0 CcPOpPMHUPOBAHHBIE HABBIKM AaHAIM3a SIBICHUM W TPOLIECCOB,
HE/I0CTaTOYHOE YMEHHUE JeNaTh apryMEHTUPOBAHHBIC BBIBOABI U PUBOIUTH IPUMEPHI, TOKA3bIBAET
HEIOCTaTOYHO CBOOOJHOE BIAJIEHUE MOHOJOTMYECKOW pEublo, TEPMHHAMH, JIOTHUYHOCTBIO U
MOCTIEIOBATEIbHOCTBIO HM3JI0KEHUS, JENaeT OIIMOKM, KOTOpble MOXET MCIPAaBUTh TOJBKO MpHU
KOPPEKIMH MPEIo1aBaTeNIeM.
OO0yuaromuiics Ha yA0BIETBOPUTEILHOM YPOBHE BIIAJICET:
— CIIOCOOHOCTBIO OCYILIECTBISATH PAllMOHAIBHBIA BHIOOP MaTepHalioB HAa OCHOBAHUHM HX
CTPYKTYpPBI M CBOMCTB, UCHOJB3Yys €CTECTBEHHOHAYUYHBIC U OOIEHH)KEHEPHBIC 3HAHUS,
METOIbl MaTEMaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS;

— CHOCOOEH OCYIIECTBIATH BEIOOP TEXHOIOTUYECKUX MOJIEIEH U3rOTOBICHHUS, 00padOTKH
U MCCIIeIOBaHUS CBOWCTB MaTe€pHasoB.
«2» (Hey10BJIeTBOPHUTEIbHO): O0YUYaIOIIMNACA NEMOHCTPUPYET HE3HAHUE TEOPETUUECKHUX
OCHOB TIpe/JIMEeTa, OTCYTCTBHE IMPAKTHUYECKHX HABBIKOB, HE YMEET JeJlaTh apryMEHTHPOBAaHHBIC
BBIBO/IbI U IPHUBOJIUTH PUMEPHI, TOKA3bIBAET CI1a00€ BIaICHUE MOHOJIOTHYECKOM pedblo, HE BIIaeeT
TEPMUHAMH, TPOSBISET OTCYTCTBHE JIOTHYHOCTH M TIOCIEJOBATEIBHOCTU W3JIOXKEHHUS, JeNaeT
OKMOKH, KOTOPbIE HE MOKET HMCIPAaBHTh Jake MPU KOPPEKIMH IMPErojaBaTesieM, OTKa3bIBaeTCs
OTBEYATh Ha JOMOJHUTEIHHBIC BOIIPOCHI.
OOyuaromuiics He BIaICeT:
— CIIOCOOHOCTBIO OCYILIECTBIATH PAllMOHAIBHBIA BHIOOp MaTepualioB HAa OCHOBAHUHU HX
CTPYKTYpPBI M CBOMCTB, UCHOJb3Yys €CTECTBEHHOHAYUYHBIC U OOIEHH)KEHEPHBIC 3HAHUS,
METOIbl MaTEMaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS;

— CHOCOOEH OCYIIECTBIATH BEIOOP TEXHOIOTUYECKUX MOJIEICH U3rOTOBICHUS, 00padOTKH
U MCCIIeIOBaHUS CBOWCTB MaTepHasoB.
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7.2.2. Kputepuu oneHKH padoThl 00y4aromerocs Ha JJa0opaTOPHBIX 3aHATHAX

(popmupoBanue komnerennuii OITK-1)

«5» (OTJM4YHO): BBIIOJHEHBI BCe Ja0OpaTOpHbBIC 3aJaHUs, NPEAYCMOTPEHHBIE Ha
nabopaTopHbIX paboTax, oOyyaromuics 4eTKo W Oe3 OMmMOOK OTBETHJI Ha BCE KOHTPOJIBbHBIC
BOIPOCHI, aKTUBHO paboTai Ha 1abopaTOpHBIX paboTax.

«4» (xXopomio): BBIIOJIHEHBl BCE JIaDOpaTOpHBIE 3aJaHus, NPEIyCMOTPEHHBIE Ha
nabopaTOpHbIX paboTax, OOYyYarOIIMICS € KOPPEKTHPYIOUIMMH 3aMEYaHUSMHU IPEToAaBaTes
OTBETHJI Ha BCE KOHTPOJIbHbBIE BOINPOCHI, JOCTATOYHO aKTUBHO paboTaj Ha 1abopaToOpHBIX paboTax.

«3» (Y10B/1€TBOPHUTEIbHO): BHIOJIHEHBI BCE JIAOOPATOPHBIE 3aJaHHsI, IPETyCMOTPEHHBIE Ha
nabopaTopHbIX paboTax C 3aMEUaHHsMM [PEroAaBaTeNs; OOyYalolIMiics OTBETHJ Ha Bce
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«2» (HeyaOBJIETBOPUTEJIBHO): 00YUaIOIINICS HE BBITOJIHUI UM BBITIOJIHUI HEMPABUIHHO
nabopaTopHbIe 3a/1aHusl, IPEelyCMOTPEHHbIE Ha JTa00OPaTOPHBIX paboTax; 00yJyaromUNHCs OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHUJI Ha KOHTPOJIbHBIE BOIIPOCHI.

7.2.3. Kputepum o1leHKH TeCTHUPOBAHMS

(popmupoBanue komnerennuii OITK-1)

TecTtupoBaHue OIIEHUBAETCS B COOTBETCTBUU C MPOLIEHTOM IMPABWIBHBIX OTBETOB, JAaHHBIX
o0yJaronuMcst Ha BOIIPOCHI TeCTa.

CrangapTHas 1IKajga COOTBETCTBHS PE3yJIbTATOB TECTUPOBAHHUS BBICTABISIEMON OaJTbHOM
OLICHKE:

— «OTJIIMYHO» - cBbILIE 85% MpPaBUIbHBIX OTBETOB;

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

—  «yJOBIETBOPUTENBHO» - OT 55,1% 10 70% npaBUIIbHBIX OTBETOB;

— 0T 0 10 55% npaBUIBHBIX OTBETOB — «HEYOBIETBOPUTEIHHO»

7.3  OuneHo4HbIe CPeACTBA
7.3.1. Tekymnii KOHTPOJIb (IPOMEKYTOUHOE / MTOTOBOE TECTHPOBAHME)
(popmupoBanue komnerennuii OITK-1)

IIpuMepLI TeCTOBBIX 3AIAHUI:

1 Kakyto posb urpaer HalmoJIHUTENb AJ1 KOMIO3UIIMOHHOIO MaTepuasa’?
— OmpenenseT ypoBeHb paboueii TeMrepaTypsl BCei CUCTEMBI
— OKa3bIBaeT OIPENEIAIOLIEE BIUSIHNE HA CBOWCTBA KOMIIO3UTA
— BOCIIPHMHUMAET U TepepacipeaessieT Harpy3KH OT BHEIIHUX CUIT
— ormpenenser paboToCOCOOHOCTh B arpecCUBHON Cpeie

2 Kakue u3 nepeuucieHHbIX OJUMEPOB OTHOCATCS K I'PYyMNIEe KOMIIO3ULIMOHHBIX?
— T'etuHakc
— Kanpon
—  YruennacTtuk
— ®ropomact
— Texcronur
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3 3aBHCAT JIU CBOMCTBA U3JIEIUN U3 TIOJIUMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB OT TEXHOJIOTUU
ux hopmoBaHus?

— J1a, 0e3yCIIOBHO
— HCT, HC 3aBUCAT
— I0-pa3sHOMY IIpU Pa3IMYHBIX TEMIIEPATYPHBIX PEKUMaX

4 Yt0 ucnoab3yloT B KAYECTBE apMUPYIOLIUX HAIIOJHUTENIEH B KOMIO3UIIMOHHBIX MaTepuaiax?
— IOpPOIUKH
— TpaHyJIbl
— BOJIOKHA

5 Uro sBiIsieTcs CASPKUBAIOMUM (HaKTOPOM B MPUMEHEHUN HAHOPAa3MEPHBIX HATIOTHUTENEH /st
KM?

— OTCYTCTBHE TEXHOJOTHI

— HEIOCTYIHOCTb ChIPbS

— BBICOKasi CTOUMOCTD

6 K uemy npuBoaUT BBEIEHHE HAHOPA3MEPHOT'0 HATIOJIHUTENS B KOMIIO3UIIMOHHBIN MaTepuan?
— YIEUIEBISET €r0
— YIy4IlIaeT €ro MEXaHU4YECKUE XapaKTEPUCTUKU
— YIpOIIaeT mnpouecc GopMoBaHHS

7 Kakum U3 TpeIIOKEHHBIX METOJOB MOTYT OBITh IOJIYYCHBI HAHOMOPOIIKH METaJIOB s
n3roroBiaeaud KM?

— pacTBOpEHHE MeTajula
— HCTHpaHHE MeTajiia
— HCIIApeHHEe MeTaia

7.3.5. [IpoMe:KyTOUHBII KOHTPOJIb (BONPOCHI K IK3aMEHY)
(popmupoBanue komnerennuii OITK-1)

IIpumepHBIe BONPOCHI K IK3aMeHY

1. Yro takoe momumoppuzm?

2. latb  ompeneneHUWE aTOMHO — KPUCTAJUIMYECKOMY CTPOCHMIO MeTamia. Bunel
KPUCTAITIMYECKUX PELIETOK U UX ITapaMeTPBI.

3. Yro Takoe aHM30TPONHMsI CBOMCTB KpucTaia? B ueM oTianune M30TPONHBIX KPUCTAIUIOB OT
AHU30TPOMHBIX?

4. Ha3Batb ne(heKThl KPUCTATMYECKON PEIIETKH U 1aTh OOBSICHEHHE UX BIUSHUS HA CBOMCTBA
MaTEpUAJIOB.

5. B uem 3akirodaeTcst puznyeckasi CyImHOCTb MPOLECCOB IUIABICHHUS U KPUCTAITH3AINN?

6. M300pa3ure cxemy M 0XapaKTepU3yHTe CTPOEHUE CINTKA.

7. Yo Takoe nukBauusa? Buasl TMKBauil 1 METO/IBI UX YCTPaHEHMS.

8. Kakue MeTobl aHaJIM3a CTPOCHUS METalla WM CIIJIaBa IPOBOAST JUIsl BBISBICHUS JTMKBaLUU
U mpouux aedexroB marepuana?

9. Tunsl cBsA3eM MEXAy aTOMaMU U MX BJIMSHHE Ha CBOICTBA CIIJIaBOB.

10. Kakue XapakTepUCTHMKH MEXAHHYECKHUX CBOMCTB OIPEAEISIOTCS IPHU HCHBITAHUAX Ha
pacTsbKeHue, Ipy AMHAMUUYECKUX Harpy3Kax, IpH HUKINYECKUX Harpy3kax?

11. Meroaps! onpeneneHus TBEPAOCTU U UX XapaKTEPUCTHKA.
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12. Kakue MexaHMYECKHME CBOMCTBA MAaTEpHUAJIOB ONPEIEISIIOTCS IPU  IOBBIIIEHHBIX
TeMieparypax?

13. Yro Takoe KOHCTPYKIMOHHAs NPOYHOCTH? Kakue cBoiicTBa MaTepraioB Ha Hee BIUAIOT? 14.
Yro Takoe HaJEKHOCTb U JOJITOBEYHOCTh?

15. Yro Takoe ynpyras nepopmanus? BnusHaue ynpyroii aegopmaiiui Ha CBOHCTBa MaTepuaia.

16. YUro takoe rutactuueckas aedopmarus? Ee BiusHIe HAa CBONCTBA METAJUIOB M CILUIABOB.

17. Meron onpenenenns ynapHoi BA3KOCTH. PU3NYECKUI CMBICI JaHHON XapaKTEPUCTUKH.

18. JlaTp onpeneneHne MUKpPOTBEPIOCTH U OMUCATh METO/IBI €€ ONPEAEICHUS.

19. Kakum METOIOM OIPENestoT TBEPAOCTh pe3uHbI? ONUIINTE MEXAaHU3M OIpPEEICHUS
TBEPAOCTH COOTBETCTBYIOLIUM METOOM.

20. Yrto Takoe moJi3y4ecTh U KaKOBO €€ BIUSHHE HA JIOJITOBEYHOCTh METAINTIMYECKOM AeTain?

21. TaiiTe XapakTEpUCTUKY YCTAIOCTHOMY pa3pyllieHnt0. ONUIINTE MEXAHNU3M €T0 pa3pyLICHMS.

22. Yro Takoe KOMIOHEHT, (haza, PU3UKO-XMMUYecKast cuctema’?

23. Yo Ha3bIBaeTCS TBEPABIM PACTBOPOM, MEXAaHUYECKON CMECHI0, XUMUUECKUM COEIUHEHUEM?

24. 310%uUTe NPUHIUIBI HOCTPOEHHUS JUarpaMM COCTOSIHUS CILIaBOB.

25. Kak cTposiTCsl KpUBBIE OXJIAXKIEHUS M HArPEBaHMsI CIIJIaBOB?

26. KakoBo npakTU4YeCKOe NIPUMEHEHUE JUarpaMM COCTOSIHMS CIIJIaBOB?

277. HauepTuTe M NpoaHAIU3UPYITE AUarpaMMbl COCTOSIHUS CIUIABOB C MIOJIHON paCTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJOM COCTOSHHM, OOpa3yloIUX MEXaHHYECKHE CMECH, C OrpaHUYEHHOU
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH, OOpa3ylOIUX XUMHUYECKHE COCAMHEHUS,
KOMITIOHEHTBI KOTOPBIX UCHBITHIBAIOT OJIMMOP(]HBIEC TPEBpAILCHHS.

28. OOBSACHUTE CYIIHOCTb HBTEKTUYECKOTO M OBTEKTOMAHOIO IPEBpAIIEHUH M B 4YEM
3aKJII0YAeTCs UX paznuuue?

29. Yro takoe npasuio ['n66ca?

30. Hauepture auarpaMmy COCTOSIHHS JKE€JI€30-1IEMEHTUT U IIPOBEIUTE €€ aHAJIM3.

31. Yro Takoe aycTeHHT, GEpPHT, EPIIUT, IEMEHTHUT, JIeAeOypHUT?

32. Iloctpoiite kpuByto oxnaxaeHus A ctanu ¢ 0,8% C u s uyryHa ¢ 4,3% C.

33. KakoBa CTpyKTypa TEXHUYECKOTO XKEeJle3a, CTAIEH U YyT'YHOB C Pa3jIMUHBbIM COAEpKAHUEM
yIJI€po/a B paBHOBECHOM COCTOSIHUM?

34. B KakuxX yCJIOBMSIX BbIIEIAETCS IEPBUYHBIN, BTOPUYHBIN U TPETUUHBIA LIEMEHTHUT?

35. OnuiuTe npouecc NPorU3BOJACTBA UyT'yHA B IOMEHHBIX I1€Yax.

36. [laiiTe onucaHue NIPOU3BOACTBA CTAIM B 3JIEKTPOIIeUaxX ¢ yKa3aHUEM IIPEUMYIIECTB JaHHOTO
METO/1.

37. JaiiTe onucaHue MPOU3BOACTBA CTAJIM B MaPTEHOBCKUX I€UaxX C yYKa3aHUEM IPEUMYILECTB
JAHHOTI'O METOJA.

38. O0BsCHUTE CYTh AIIEKTPOILIAKOBOTO MPOU3BOJICTBA CTATH U B U€M COCTOUT €r0 0COOEHHOCTh
10 CPAaBHEHUIO C IPYTUMHU METOAAMHM IIPOU3BOJICTBA CTAJIH.

39. Uro Takoe Tepmuyeckass obpaboTka? C Kakoil IeNbio ee MpOBOAAT? 2. TO HA3bIBACTCA
OTXKHIOM, HOpMalu3aluen, 3akaiakoi u ormyckoM? 3. Kakum o0pa3om Kiaccu(UIMPYIOTCS BUIBI
TEPMUYECKOH 0OpaOOTKH U OT YETro TO 3aBUCHUT?

40. OnumuTe METOAUKY BBIOOpA peKUMa TEPMUUYECKOH 00paObOTKH METAIJIOB U CIIJIABOB.

41. Yro takoe orxur I pona? B kakux ciaydasx ero npoBoasT?

42. Yto takoe orxur Il pona? Jlns Kakux CIJIaBOB €r0 MPOBOJAAT?

43. JlaiiTe ornpeeneHue MOHATHIO 3aKaJKU U OKOHYATEIbHON TepMHuuecKoil 06padoTku. B uem
UX CXOJICTBO U paziauuue?

44. Kakoe 000py/10BaHHE HCTIONIB3YETCA ISl IPOBEICHUS TEPMUUYECKON 00paOOTKM METAIIOB U
CIUIaBOB?

45. B ueM CyIIHOCTb U OCOOCHHOCTH TEPMOMEXaHUYECKOH 00paboTKu?

46. B 4yeMm cyIHOCTb NPOIIECCOB LIEMEHTALIMM U a30TUPOBAHUS, UX HA3HAUCHHUE.

47. Ha3oBUTE OCHOBHBIE CTIOCOOBI TOBEPXHOCTHOTO YIIPOYHEHHUS A€TACH MAIIUH.

48. Jlaiite onpenenenue u knaccupukanuio Bugam XTO.
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49. Vxaxute omiinuus XTO ot TMO.

50. Kakoe ob6opyznoBanue ucnoib3yercs 1t XTO?

51. B xakom cirydae mpuOeraroT K Heo0xoauMocTH nposeaerus [ITMO?

52. Kakoe npespallieHue IpOMCXOANT B CIUIaBax npu Temneparypax Al, A2, A3, A4, Am?

53. KakoB MexaHu3M 00pa3oBaHUs ayCTCHUTA IPU HArpeBe CTaIu?

54. Kak BiusieT Ha MEXaHH4eCKHEe CBOMCTBA CTAJIM POCT 3€pHA MPHU TepMUUIECKOi 00paboTke? 4.
KakoBbI MexaHH3MBI U TEMIIEpATypHBIE PaiioHbl 00pa30BaHUs CTPYKTYP MEPIUTHOTO TUMA (TIEpIUTa,
copbwura, TpoocTuTa) u OeitHuTa?

55. B yeM cynHoCTh 1 0COOEHHOCTH MAPTEHCUTHOTO MPEBPALLICHNUS?

56. B ueM cymHOCTb pEeBPALLEHUH, TPOUCXOIALINX IIPH OTITyCKE?

57. Yto Takoe NpOKaJIMBAEMOCTb CTAJIM U B YEM €€ TEXHOJIOTHYECKOE 3HaueHue?

58. B 4eM cynrHocTh 1 0COOEHHOCTH TEPMOMEXaHHUUECKOH 00paboTKU cTamu?

59. JlaliTe KpaTKyl0 XapaKTEpUCTHKY CIIELUAIbHBIM BUIAM 3aKaJIKH.

60. Uto Takoe Toukn YepHOBa 1 KaK OHM paclojararTcs Ha IUarpaMMe COCTOSTHUS ?

61. B ueM otnuume ceporo 4yryHa ot 6enoro?

62. HazoBute 001acTH NIPUMEHEHUS pa3IMYHBIX YYTYHOB.

63. HazoBute MaTepHuaibl ¢ 0COOBIMU TEXHOJIOTUYECKHUMHU CBOWCTBAMH.

64. Yto Takoe JIerupoBaHUE U KAKOBA €T0 1eJb?

65. HazoBure rpynnsl KOHCTPYKIIMOHHBIX KAUECTBEHHBIX CTAJIEH.

66. Paciudpyiite mapku craneii: 35, BCt.4mc, 25T, 20J1, AC40E.

67. OnumuTe, KaKUM 00pa30M MapKUPYIOT YyTyHBI.

68. Pacm¢pyiite mapku uyrynos: CH 20, BY 40-10, KY 30-5.

69. Urto Takoe rpaduT U KaKk OH BIMSIET Ha CBOMCTBA UyTyHOB?

70. Kakue martepuanbl Ha3bIBAlOT aHTU(GPUKIMOHHBIMH U Toyemy? JlaTh KiacCU(pHUKAIHIO
MaTEpUAJIOB JAHHOW IPYIIIBI.

71. Kakue TpeOoBaHUs NPEIbABISAIOT K KOHCTPYKIIMOHHBIM MaTepuanam?

72. HazoBuTe Tpymiiel MaTepHaioB, 001aaroye MajJon IIOTHOCTBIO.

73. HazoBute rpymniisl MaTepHaioB, 001 aroye Majlol yeIbHOW MPOYHOCTHIO.

74. Kakue cruiaBbl Ha3bIBalOTCs curyMHMHaMu? KakoBa ux 0coO€HHOCTb.

75. HazoBure rpynmsl aatOMUHHMEBBIX CIUIABOB, KOTOPBIE HE IOABEPrarOTCs yIPOYHSIOLIECH
TEPMOOOPaOOTKOIA.
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Oo0pa3zen 3K3aMeHALMOHHOTO0 OMJIeTa

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHMS POCCUNCKOM ®EJIEPAITN
®EJIEPAJILHOE I'OCY JIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEX/IEHUE BLICLLIET'O OBPA30BAHNSI

«MOCKOBCKUHU NOJIUTEXHUUYECKNUI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@axynsreT IloamMrpadpuyecknii HHCTUTYT

Kadenpa MHHOBaIMOHHBIE MaTepUAJIbI IPUHTMEIHAMHIY CTPHHI

Jucuurnnuna O0uiee maTepuaioBeeHne

Hanpasnenue noarorosku 29.03.04 TexHoJiorusi Xy10:keCTBEHHOM 00pa00TKH MaTepHAJIOB
Kypc , rpynma , popma 00yueHUs OUHAas

3K3AMEHAIIMOHHBINA BUJIET Ne 1.

1. B Kakux yclIOBUSIX BBIAEISAETCS NEPBUYHBIN, BTOPUYHBINA U TPETUUHBIM LIEMEHTUT?
2. Onumure mpouecc Nporu3BOACTBA YyI'yHa B JOMEHHBIX IeYax.
3. JlaiiTe onucaHue NPOU3BOACTBA CTAJIN B AIIEKTPOIEYAX C YKA3aHUEM NPEUMYILIECTB JTAHHOTO

METoaa.



