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1. Heaun, 3a1a4m ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 AUCHUILIUHE

Heabto ocBoeHuss gucHMIUIMHBI «Peojiormss W MeXaHHMKa MeTAJJIMYECKHMX M
KOMIO3HIMOHHBIX MATEPHAJIOBY SIBIISICTCA (OPMUPOBAHUE Y CTYIACHTOB TEOPETUIECCKUX 3HAHUN U
NPAaKTHYECKUX HABBIKOB B OOJIACTM TEUYCHHUS IUIACTUYECKH JE(POPMUPYEMBIX CpEl, B TOM YHCIIE
TBEPABIX, CHIITyYHX, reJIc00pa3HbIX.

K ocHOBHBIM 3aa4aM OCBOCHUS TUCHIUIUTUHBI «Peosorust 1 MexaHnka METaJUINYeCKuX U
KOMITO3MIIMOHHBIX MaTE€PUaIOBy» CIEIyeT OTHECTH:

e chopmupoBath 06a30BbIC 3HAHMS OCHOB PEOJIOTUM M MEXAaHHKH METAJUIMYECKUX U
KOMIIO3ULIMOHHBIX MaTe€PUaIOB;

e BbIpabOTKa HABBIKOB ITOCTAHOBKH U MPOBEICHHS HATYPHBIX HKCIIEPUMEHTOB,

® BBIPa0OTKA HABBIKOB ITOCTAHOBKH U MPOBEJICHUS BUPTYaJIbHBIX SKCIICPUMEHTOB;

e BbEIPabOTKA HABBIKOB BBISBICHHS B3aMMOCBSI3M MEXKIy XapaKTEepUCTHKOW MaTepuania
U TapaMeTpaMy, XapaKTepH3YIOIIUMH YCIOBUS BO3ACHCTBHUS Ha MaTepuai (MOJEIH
MaTepuana) i MOCIEAYIOIIEro IMPUMEHEHUS B PACUETHBIX KOMIIBIOTEPHBIX
cucremax kinacca CAE (Computer-Aided Engineering);

e BbEIpabOTKA HABBIKOB OLIEHKM TOYHOCTH YCTAHOBJICHHOM MOJENM MaTepuaia, B TOM
YHCIIe C IPUMEHEHHEM aJITOPUTMOB MAIIMHHOTO O0YYEHHUS.

N3zyuenne kypca «Peonorus u MexaHuKka METAJUIMYECKUX U KOMIIO3UIIMOHHBIX MaTepHaIOB)»
CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO Kpyrosopa M AaeT TOT MMHUMYM (yHIaMEHTaJbHBIX
3HaHWM, Ha 0a3ze KOTOPBIX CPOPMHUPYETCsS MPEACTABICHUE O MATEMaTHMYECKMX MOJENAX TE4YEHUs
MaTepUasoB, B TOM YHCIIE NPUMEHIEMBIX U1 U3yUYEHUs aJJUTUBHBIX TEXHOJIOIHM C MIPUMEHEHUEM
pacueTHBIX KOMIBIOTEPHBIX cucTeMax kiacca CAE.

OO6yuenue no gucuuminHe «Peosiorusi 1 MeXaHUKa MeTATHYeCKUX M KOMIIO3HLIIMOHHBIX
MAaTepHaJIOB)» HANPABJICHO HAa (OPMUPOBAHUE Y 00YHAIOIIUXCS CIEAYIOUUX KOMITETEHIHI:

Ko n HanMeHOBaHHEe KOMIIETEHITU I NHaukaTopbl 10CTHKEHUS] KOMIIETEeH N
OIIK-1 crocoOHOCTh aHAIM3MPOBATH | 3HATH:

3aJgaqu npodeCcCuOHATBHOM . OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JOEeITEIbHOCTH Ha OCHOBE HOHO)KCHI/II\/'I, JUCHUININH, IIpaBUJIa HOCTPOCHHUA TEXHHYCCKHUX
3aKOHOB M METOJOB B 00JacTh CXEM U YCPTEKCH;

MaTeMaTHKH, €CTECTBEHHBIX u ' TIPHHIATHATBHBIC ocobeHHoCTH

MOJCIIUPOBAHUS MaTEeMATHICCKHUX, (PU3NICCKUX U
XUMUYECKUX MPOLECCOB, MPEAHA3HAYCHHBIC IS
KOHKPETHBIX TEXHOJIOIMUYECKUX MPOLECCOB, B TOM
YUCIIC A TUTUBHOTO TIPONU3BOJICTBA;

TEXHUYCCKHUX HAYK

yMeTh:
. BBIOMpPATh METOJM WCIBITAHHS 00pPa3IoB
Matepuaia Jisl OTPEICIeHHsI €T0 PEOJIOTHIECKUX
CBOICTB;
.

BJIAJIETD:
. METOJUKON  00pabOTKM  PEe3ybTaTOB
HATYPHBIX SKCIICPUMCHTOB;
. HABBIKAMHM IIOCTAHOBKUA BUPTYaJIbHOTO

SKCIIEPIMEHTAa M  COCTAaBJIICHUS  aJEeKBaTHOMN
pacueTHON MOJIENH M0 HATYPHOMY IKCIIEPUMEHTY




2. MecTo JUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMbl

JucuunnuHa «Peosiorusi M MeXaHMKa MeTAJUIMYECKHX W KOMIO3UIMOHHBIX
MaTepuaioB» oTHocutcs K bl.1 — oGs3atenpHON yactu Oyoka bl «ductumauael (MOAyn)» U
BXOJUT B OCHOBHYIO 0O0pa3oBaTelbHYIO MpOrpaMMy MOJArOTOBKM OakajiaBpa IO HAIpPaBIICHUIO
noarotoBku 27.03.05 «MHHOBaTHKa», TPOoPmib «ANAUTHBHbIE TEXHOJOTHMH» OYHOU (HOPMBI
00y4eHwusI.

Hucuunnuaa «Peosiorusi M MeXaHMKAa MeTAJUIMYECKHX W KOMIO3UIMOHHBIX
MATepPHAIOB» B3aUMOCBS3aHA JIOTHYECKH U COJEPIKATEIHHO-METOTUYECKH CO CIICAYIOIUMU
muctpmmuaamu OOIT:

B Bnoxk 1. Jucyunaunst (Mooynu):

— OCHOBBI MaTEepPHANIOBEACHHSI METAJUIOB, TNIACTMACC U KOMITO3UITMOHHBIX MAaTEPHUAJIOB;

— OCHOBBI MaTepHANIOBEICHHS TIOPOIITKOBLIX MaTePHUATIOB;

— KoMmproTepHOE MOACTUPOBAHNE C TPUMEHEHHEM METO/1a KOHEUHBIX 3J1eMeHTOB (MKD);

— IIpumenenune CAE-nporpamm yist pacyeTa IpOYHOCTH U3JIEINN;

B uacmu, ghopmupyemoui yuacmuuxamu oopazosamenbHbix OMHOUEHUL:

— IIpoekTHas neqaTeIbHOCTD;

— OcHoBbl TexHoaoruu OMJ 17151 M3rOTOBIICHUS U3ICIHH U3 METAI0B, KOMITIO3UIIMOHHBIX U
MOPOITKOBBIX MAaTEPUAJIOB;

— OCHOBBI TEXHOJIOT'NHU 06pa6OTKI/I JABJICHUEM IJId U3I'OTOBJICHUSA I/IBIICHI/Iﬁ U3 MCTAJllIOB,
KOMITIO3UIIMOHHBIX U HOpOH_IKOBBIX MaTepI/IaHOB

— Teopml 1 TCXHOJIOTUA aJAUTUBHOT'O HpOI/IBBOIICTBa I/IBIICJII/Iﬁ n3 TepMOHJIaCTI/IKOB

— Teopml U TEXHOJIOrUsa aaAUuTHUBHOI'O HpOI/IBBOI[CTBa I/IBIICJII/If/’I n3 CBeTOOTBep)KI[aeMLIX
MOJINMEPOB

— Teopml 1 TCXHOJIOTUA aJAUTUBHOT'O HpOI/IBBOIICTBa I/IBIICJII/Iﬁ n3 HOpOI_HKOBbIX MaTepI/IaHOB

3. CTpykTypa U coaepkaHue TUCUUIINHBI

OO0mas TpyA0eMKOCTh UCHHUTUTHHBI COCTaBIsIeT 2 3a4eTHhIX(€) equHuI(bl) (72 9acoB).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOydeHHs

Ne Bu yue6Hoii paGoTh1 KoanuecTBo CemecTpbl
n/n 4acoB 6 (1ecToif) -
1 | AyauTopHble 3aHATHS 72 144 -
B Tom uncrne:
1.1 | Jlekuun 18 18 -
1.2 | CemuHapcKue/mpakTUYECKUE 3aHATHS 0 0 -
1.3 | JJaGopaTopHbIe 3aHATHS 18 18 -
2 | CamocTosiTesqibHAsA padoTa 36 36 -
B Tom uncrne:
2.1 | vHOMBUAYAJIbHBIC 3aJJaHUSI IO JICKIIUSIM 18 18




2.2 | uHaUBHAYaTIbHBIC 3aaHUS IO 18 18
n1abopaTopHBIM paboTam
3 | Ipome:xkyTouHas aTTecTaAlus
3auer/aud.3auer/sKk3aMeH 3a4yer 3a4eT
Hroro 72 72
3.2 TemaruvyecKuid NIJIaH U3Yy4YeHUS] TUCIUTIUHBI
3.2.1. Ounas dopma oOydeHHs
TpynoemkocTs, yac
AynuTtopHasi pabora =
D Q 5 < E
Ne Pazaennl/TeMbl o - % % = éE § = § E
n/n TUCHHUILIAHBI 154 § %E = % = E % § \g
=] Z EE = S = EC 5 =
& S28) g8 | £5| ¢
SE |2 =5 | &8
Q
Jlekumu:
1 OO111ee MpeCTaBICHUE O PEOJIOTHI 2
2 Ynupyroctsb MaTepuana. Mopenu 2
MaTepraia
3 [InactuunocTh Matepuana. Monenu 2
MaTepuaia
4 MexaHndeckre CBOMCTBA MaTepUasIOB U 4
MMOCTPOEHUE MOJENN MaTepruaia
5 Bsi3kocTb MaTepuana. Mogenn 2
MaTepraia
6 Hekoropble ¢u3uueckue MpoLECCHI, 2
COIPOBOXKAAOIINE nedhopmaruio
METAUINYECKUX MATEPUAIIOB
7 O6parnas 3agaya u CAE-cuctema 2
8 CAE-cucrema u OCOOCHHOCTH 2
MHTEPIPETAMU MOJEIN MaTepraIa
JlaGopaTopHble padoThI:
1 BBoanas pabora. 3HAKOMCTBO C 2
nporpamMmoit QFORM
2 HcnprTanne Ha ckaTHE MHIHHAPUYECKOTO 4
00pa3iia U3 MeTAIUTMIECKOTO MaTeprasa
3 UcnbiTanue Ha cxkaTue HUIMHAPUYECKOTO 4
obpasna W3 KOMIO3UIHOHHOTO MaTepHania
Ha OCHOBE MoJIuMepa
4 Co3maame  Moaenu  MaTepuayia  JUIs 2
KOMITBIOTEPHOTO MOJICTHPOBAHUSI
5 BupTyanpHbIN SKCIIEPUMEHT B TpOrpaMme 2
QFORM
6 Co3manue MOJEIH MarepHuaia c 4
MPUMEHEHHEM  QJTOPUTMa  MAITHHHOTO
o0yueHus
HToro 72 18 0 18 0 36




3.3 Conepxanue TUCHUILINHBI

Tema 1. O6miee npeacTaBieHue O PEOJIOTHH.

Hcmopusa «peonoeuuy. OcHogHble mepMunbl U onpedeneHus. Moeanvho ynpyaue mamepuansi.
Hoeanvno eazkue mamepuanei. [lnacmuuecku-6azxkue mena. Ilpumepsl peonocuuecko2o nogeoeHust
mei, 6 Mom yucie 8 A0OUMUBHBIX MEXHON0SUAX: IKCMPY3UOHHOU, pomonoiumepuzayus 6 amnHe,
nPAMOU NOO0BOO SHEPeUU, CUHmMe3 HA Nnooaodicke. PenHomenonrocudeckuil nooxoo. Monexynsapuoe u
HeMOJIeKYIAPHOe CmpOoeHue Mamepuaios.

Tema 2. Yopyrocts maTepuana. Moaenu marepuana

Hoeanvnvie ynpyeue mamepuanvi. Ilpumepuvl ynpyeux men. Mooenv ynpyeozo mamepuana.
Ocobennocmu unmepnpemayuu Mooeiu Mmamepuaid.

Tema 3. [InacTuuHocTh MaTepuana. Mozaenu matepuana

Hoeanvnvle naacmuueckue mamepuanvi. Ilpumepsr  naacmuueckux men. Modens
naacmuydeckoeo mamepuana. OcobenHocmu uHmepnpemayuu Mooeau Mamepuaid.

Tema 4. MexaHnueckue CBOMCTBA MaTEPUAIOB U MTOCTPOCHUE MOJIETM MaTepralia

Knaccugpuxayus cmpoenus mamepuanos. Amopguvie mena. OcobenHHocmu cmpoenus
Kpucmannuueckou peutemku. Tunvl peuwiemxu. Moodenv mamepuana 6 npoepamme UMUMAYUOHHOLO
Mmooenupoganus. Ilpumepvl Mmamepuanos 6 a0oumuensvix mexuono2usax (3adauue 1). Mexanuuecxue
ceolicmea Memannos. Biusanue memnepamypvl Ha COnpomugieHue mMemaiiog 0e@opmMuposaHur.
Bzaumocesasv medxcody Hanpsaxcenusmu u ckopocmsamu Oepopmayuu. Peonocuueckue moodenu
KOMOUHUposanuwix cped. Ilpumepuvl pacuémos demainetl 8 0b1acmu niacmuieckux oeghopmayutl

Tema S. Bsszkocts matepuana. Monenu marepuaia

Hoeanvnvle esa3xue mamepuanvt. [lpumepvr esa3xkux men. Moodens 613xK020 mamepuand.
Ocobennocmu unmepnpemayuu mooeau mamepuana. Ilpasuna coeOuneHus uoeaibHbix Mamepuaios
6 00HY modens. Ilpumepnvt pazpabomxu mooenel mamepuana Ha npumepe a0OUMUBHbIX MEXHOLOSUI.

Tema 6. Hekotopsie ¢u3uveckre MPOIECCH, COMPOBOXKIAOMKE JAehOopMAIHIO
METAJUIMIECKUX MaTEePHUaIOB

Ocobennocmu meyenus mamepuana npu niacmuyeckou oegopmayuu. Ynpounenue
mamepuana. Pazynpounenue (peraxcayus) mamepuana. Ionzyuecms mamepuana.

Tema 7. O6partnas 3agaua u CAE-cucrema

Kpaesas 3a0aua: onpedenenue. Kpaesas 3aoaua: cnocoovl nocmanosku. Kpaesas 3adaua:
cucmema ypaenenuu. Tenzop nanpscenuil u menzop oegopmayuii. [lpumepol kKpaesotl 3ad0auu 6
obpabomxe mamepuanos. Ilpumepvl Kpaesotl 3a0auu 6 a0OUMUBHbIX mexuHoao2uax. Onmumusayus
unu unnogayusa? OcHoguvie Memoosbl onmumusayuu. Memoo oopammuoi 3adauu (Inverse analysis).
Ilpumepwr  peanuzayuu memooda obpamuou 3adauu. OnpedeneHue KoOIPDUYUeHMO8 Mooenu
mamepuana. 3adaua pezpeccuu u mawunHoe ooyuenue. Obpamuas 3a0a4a (UH8EPCUOHHBLI MEMOO).
Kpumepuu mounocmu.

Tema 8. CAE-cucrema 1 0cCOOEHHOCTH HHTEPIIPETAIIMN MOJICTH MaTepraa

Cmpameeus pacuema 6 CAE-cucmeme. Cmpyxmypa CAE-cucmemst. Ilpumepol 3a0au 6 CAE-
cucmeme. Ocobennocmu unmepnpemayuu mooeau mamepuaira 6 CAE-cucmeme. Konmaxmmoe
epanuuHoe yciosue.

3.4 Temarnka ceMHHAPCKUX/NPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

3.4.1. CeMuHapcKue/mpakTUYECKUE 3aHATHS

CGMI/IHapCKI/Ie/ MPAKTUYCCKUC  3aHATHA TIO0  JUCHUIIINHC «Peomoruss ®w  MexaHWKa
MCTANIMYCCKUX U KOMIIO3UIITUOHHBIX MAaTCPUAIOB» HE IMPEAYCMOTPCHEI.



3.4.2. JlaGopaTopHbIe 3aHATHUS

Pabora Ne 1. Beoxnas pa6ota. 3HakomcTBO ¢ mporpammoit QFORM

Cmyoenmol  uszyuarom OOKYMEHMAYUO  CReyuanusuposanHol npozpammvl  QForm,
NPEOHA3HAYUEHHOU OISl MOOEIUPOBAHUA 3A0ay O MEYEHUU PeOoN0SUHeCKUX MEemalIudecKux uiu
KOMNO3UYUOHHBIX Mamepuanos. Ha npumepe nnacmuyeckoi Oegopmayuu Memanriuyecko2o
Mamepuana noayuarm nepeudnblil npaxmuyeckuti Hagvik pabomuol ¢ CAE-npoepammoti.

Padora Ne 2. VcnpiTanune Ha CKaTre MIIMHAPAIECKOTO 00pasiia U3 METAUTMIECKOTO MaTepHasia

Ilocmanosxa 6 npoepamme QF ORM eupmyanvHozo sKkcnepumenma no memooy ucnvlmaHus
Ha cocamue (TOCT 25.503-97) obpaszya memaniuieckoeo mamepuanda. 3aoanue:

o COCMAasUmMv  pAcHemuylo MoO0elb BUPMYAIbHOZO IKCNEPUMEHMA NO  Memooy
UCNBIMANUA HA CoHcamue YUIUHOPULeCcKo2o 00pasya Memaiiuieckoeo Mamepuand,

o onpedenums — HAYAAbHblE  VCIOBUA — DKCNEpUMEHmAa 6  COOMEEeMmCmeuu  C
UHOUBUOYATILHBLIM 3A0AHUEM U BbLOPAHHOL MOOENbI0 MAMepuald,

o BbINOTHUMb BUPMYAILHBIU IKCNEPUMEHN,

o nOCMpoums  OUASPAMMY — HASPYHCEHUs. 6 KOOPOUHAMAX 6 COOMBEeMmCmeuu ¢
UHOUBUOYATILHBIM 3A0AHUEM,

o APOAHATUZUPOBAMb PACHpedeleHUe 00HO20 U3 GHYMPEHHUX NAPAMEMPO8 Mamepuala

- 8 coomeemcmeuu ¢ UHOUBUOYATbHBIM 3A0AHUEM.

Padora Ne 3. VcnbiTanue Ha CkaTHe MATHHAPHYECKOTO 00Opasiia U3 KOMIIO3MIIHOHHOTO MaTepHasa
Ha OCHOBC IMOJIMMEpa

Ilocmanoexa 6 npoepamme QF ORM eupmyanvno2o skcnepumenma no Memooy ucnvimanus
Ha cocamue (I'OCT 4651-2014) obpazya KOMROZUYUOHHO20 NOIUMEPHO20 MAMEPUANA (CIOUCMO20,
NOYYeHHO20 IKcmpy3uell). 3adanue:

o COCMAasUmMv ~ pAcHemuyro Mo0elb  BUPMYAIbHOZO IKCNEPUMEHMA NO  Memooy
UCNBIMAHUA HA Cocamue YUIUHOPUIecko2o oopasya mamepuand,

o onpedenums — HAYAAbHblE  VCIOBUA — DKCNEpUMEHmAa 6  COOMEEeMmCmeuu  C
UHOUBUOYATILHBLIM 3A0AHUEM U BbLOPAHHOL MOOENbI0 MAMepuald,

o BbINOTHUMb BUPMYAILHBIU IKCNEPUMEHN,

o nOCMpoums  OUASPAMMY — HASPYHCEHUs. 6 KOOPOUHAMAX 6 COOMBEeMmCmeuu ¢
UHOUBUOYATILHBIM 3A0AHUEM,

o NPOAHATUZUPOBAMb PACHPeOeieHIe 00HO20 U3 GHYMPEHHUX NAPAMEMPO8 Mamepuaid

- 8 COOMBemcmaulU ¢ UHOUBUOYATbHBIM 3A0AHUEM;

Padora Ne 4. Cosnanne Momeny Mareprana Ijist KOMIIBIOTEPHOTO MOIETHPOBAHHS

Ilocmpoenue oononapamempuyeckol Mmooenu Mamepuana no OAHHbLIM —HAMYPHO2O
ucneimanus. 3adanue:

. cghopmuposamv  maccué OAHHBLIX U3 3HAUEHUU O0A1  O08YX  NAPAMEMPO8:
HAIIPADKEHUE, [EQOPMALIUA — na ocHoge HamypHo2o 3KCHepuUMeHma (cm. 1abopamopHyo
pabomy Ne3);

o 8bI0pamev  MaAmMemMamuyeckyro  3a8UCUMOCHb Ol ONUCAHUS  pacnpeoeieHusl
9KCNEPUMEHMANbHBIX SHAYEHUU,

. cpeocmeamu EXCEL pewums 3a0auyy pecpeccuu — nooodpamv Heussecmubvle
KO3ghhuyuenmol mamemamuieckou Mooenu;

. onpedenums Ko3ppuyuenm oemepmunayuu — R2.

Pabora Ne 5. Bupryanbhsiii skcriepiuMenT B mporpamme QFORM

Ilocmanoexa 6 npoepamme QFORM eupmyanvrozo skcnepumenma no memooy uUcCnblmaHusl
Ha cocamue (IOCT 4651-2014) obpazya KoMno3uyUOHHO20 ROIUMEPHO20 MAMEPUANd (CIOUCMOZ0,
NOYYeHHO20 IKcmpy3uell). 3adanue:

. ssecmu noayueHuyro mooeiasb 6 npoekm QFORM (cm. nabopamopnyto pabomy Ned) u
8LINOIHUMb pacyent;



. CPasHUmMb NOJYYEHHblEe Pe3VIbmamvl pacuema (8UpmyaibHo20 3KCNepuMeHma) c
pe3yremamamu pabomsi Ne3

Padora Ne 6. Co3nanne Momenu Mateprana ¢ IpUMEHEHHEM aJIfOPUTMa MAIIHHHOTO 00yUCHMSI

Pewenue 3adauu, onucanmoii 6 nabopamoproti pabome Ned cpedcmeamu MAUUHHO2O
00VUeHUsT — AI2OPpUMM JIUHEUHOU pezpeccul, aiecopumm CIy4atHulX 0epesbes, aleopumm
2PAOUEHMHO20 CNYCKA.

3.5 Temaruka KypcoBoi padoThbl

KypcoBast pabora mno aucuuiuinHe «Peomoruss M MexaHMKa METAUIMYECKUX U
KOMIIO3ULIMOHHBIX MaTEPUaAIOB» HE NMPEAYCMOTPEHA.

4. Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00eceYeHne
4.1 Hopmatusnsbie 1okyMeHTbI 1 'OCTs1

1. TOCT 25.503-97. Pacuerbl W HCHOBITAHUA HA MNPOYHOCTb. MeETOIbl MEXaHMYECKUX
ucneiTanuii Metaanos. METO/J] UCITIBITAHMA HA CXKATHUE.
2.TOCT 4651—2014 (ISO 604:2002) [Tnactmaccel. MeTo MCTIBITaHHS Ha CKAaTHE.

4.2  OcHoBHas JuTEeparypa
1. Canynos, B. T. Ilporao3zupoBaHue Moyi3y4eCT U JUIMTEIbHONU MPOYHOCTHU KAPOIPOUHBIX

craseil u craBoB DY : yueOHoe mocobue mnst By3oB/ B. T. CamyHoB. — 2-e¢ u3a. — Mocksa :
NznarensctBo FOpaiit, 2022. — 135 ¢. — (Bricmiee oopazoBanmne). — ISBN 978-5-534-08526-6. —
Tekcr: AJICKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma Opaiit [canT]. —
URL: https://urait.ru/bcode/494484 (nata oOpamenus: 20.01.2023)

2. Anexcanmpos, JI. B. Ilpuknagnas ruapoamHamMuka : ydeOHoe mocoOue s By30B /
. B. Anexkcanapos, A. FO. 3ybapes, JI. FO. NckakoBa. — Mocksa : 3garenscTBo FOpaiit, 2022. —
109 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-07621-9. — TekcT: »JIEeKTpOHHBIN //
OOpasoBarenpHas muargpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/494074 (nara
obpamenus: 20.01.2023)

4.3 JlomosHUTeNbHAS JUTEpaTypa
1. B.B.ITukyns. [Ipuknagnas mexanuka nedopmupyemoro TBepaoro tena. M.: Hayka, 1989 -

221 c.

2. Peonorus nox pepakuueit @.01puxa. M.: U3narenbcTBo HHOCTpaHHON IUTEPATyphl, 1962.

3. Hasib, Amm. (2022). Understanding the Role of Rheology in Binder-based Metal Additive
Manufacturing of Solid and Nanoporous Metals.
https://www.researchgate.net/publication/364904727 Understanding the Role of Rheology in B
inder-based Metal Additive Manufacturing of Solid and Nanoporous Metals

4. bezobpazos 10.A., 3nenko M.A., 3otoB O.I'. AHanu3 CTPYKTYphl 00pa3IoB, MOTYyYEHHBIX
DMLS u SLM-meromamu OBICTPOTO MPOTOTHUIIUpOBaHUS // 6-1 MexmyHapoaHas MOJIOJACKHAS
Hay4yHO-MIpaKkTudeckass KoHpepeHIMs «V/IHHOBalMOHHBIE TEXHOJOTUM B METAJUIypruu U
MamuHocTpoeHuny. ExatepenOypr: U3n-Bo Ypan. yu-ta, 2012. C. 154-157.
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5. banamoB A.B., Uepnanues A.O., HoBukosckuit E.A., Anansun C.B., benomoros C.B.
HccnenoBanue NpouyHOCTH U3/ENHUH, MONTy4eHHBIX MeTo1oM 3D-nieuatn // [Ton3yHOBCKUIT BECTHHUK.
2016. Ne 2. C. 61-64.

4.4 DuekTpoHHBbIe 00pa3oBaTe/bHbIE PeCypChl

1. D0OP «Peonorust 1 MexaHWKa METAINIMYECKUX U KOMIIO3UIIMOHHBIX MATEPUATIOBY:
https:// online.mospolytech.ru/course/view.php?id=10395

4.5 JIuneH3HOHHOE | CBOOOJHO  pacHpocTpaHsieMoe NPOrpaMMHOe
o0ecreueHmne

1. I[IporpammHoe obecrnieueHre He TPEeayCMOTPEHO, 3a ucktoueHneM 110 nis neMoHcTpanuu
IIPE3CHTALNMN.

4.6 CoBpemenHble npogeccuoHaIbHbIE 0a3bl JAHHBIX U WH(OPMALHOHHBbIE
CIIPABOYHBbIE CHCTEMBbI

Kaxnpiii  cTymeHT ofecrieyeH HMHIMBHUIYaJbHBIM HEOTPAHMYEHHBIM  JIOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA, MPEACTABICHHBIM Ha caiiTe Mocmonurexa B pasjene:

1. «bubnunoTeka. DnekTpoHHBIE pecypch» http://lib.mami.ru/lib/content/elektronnyy-katalog

2. «bubnnoTexa. DIEKTPOHHO-OMOIMOTEUHbIE ccTeMbD» http://lib.mami.ru/lib/ebs

3. OBC «M3narenscTBa Jlaaesy - https://e.lanbook.com/

4. Metogonor - CalT TOCBSIIEH H300peTaTeIbCKUM 3ajadaM M METOJaM HMX DPEIICHHUS.
www.metodolog.ru

5. [Tone3nble y4eOHO-METOAMYECKHE MaTepUabl IPECTABICHBI Ha CalTax:

1. PUHII;: http://elibrary.ru/

2. Scopus: www.scopus.com

3. bubnuoTteunslii IeHTp yHUBepcuTeTa: http://lib.mami.ru/marc21

4. bubmmoreunsnii meHTp https://sciencedirect.com

5. bubnmoreunslii neHtp https://www.researchgate.net/

S. MarepuajibHO-TeXHHYECKOe o0ecrneyeHmne

JlexunoHHBIE ayAUTOPHH OOIIETO YHUBEPCHTETCKOTO ayIUTOpPHOro (HOHNA, OCHAIICHHBIE
MYJIbTUMEIUHHBIMH IPOSKTOPAMHU JJIS TIOKa3a BUACO(PUIBMOB U ITPE3CHTALHH.

Jlnst  mpoBeneHHMs  MPAKTUYECKMX  3aHATHNA  3aJCHCTBYIOTCS — ayJUTOPHH  OOIIEro
YHUBEPCUTETCKOTO ay JUTOPHOTO (DOHAA, OCHALIIEHHBIE MYJIbTUMEAUMUHBIMHU MPOEKTOPAMHU.

6. MeToauyeckue peKOMeHAALUN

6.1 MeTonnueckue peKOMeHJAIMM /JIsl TMpPeNnoJaBaTeisi M0 OPraHu3aluu
00y4eHus1
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OcHOBHOE BHUMaHHE TpPU H3yYEeHHMH JUCHMIUIMHBI «Peojiormss W  MexaHMKa
MeTANJIMYECKHX M KOMIO3MUIHOHHBIX MATEpPHAIOB» CIEAYeT YICNATh (HOPMUPOBAHUIO Y
CTYZCHTOB TEOPETUYECKUX 3HAHMWA M MPAKTHMUECKHX HABBIKOB B OOJIACTH TEYEHHUS IIACTUYECKU
ne(pOopMHUPYEMBIX CpEJl, B TOM YHUCIIE TBEPABIX, ChITYYHX, Fe1Ie00pa3HbIX.

Teopernueckoe U3ydeHne OCHOBHBIX BOIIPOCOB Pa3/ieyIOB U CLUITIINHBI JOJKHO 3aBEPILATHCS
1ab0paTOPHBIMU PabOTaMHU.

Jins  akTUBM3alMKM y4eOHOro Impolecca IpU H3Y4YEHUH JAUCLHUIUIMHBI A(PPEKTUBHO
IPUMEHEHHE MPE3CHTALUI 10 PAa3IUYHbIM TeMaM JIEKIHI 1 1a00paTopHbIM paboTaM, B TOM YUCIIE
10 TeM, AJIs1 KOTOPBIX CTYAE€HTaM BbLIAIOTCS MHIUBHUIyaJlbHbIE 3a1aHUS.

Jlns mpoBeieH!sl 3aHATUH 110 TUCIMITIIMHE UCTIONB3YIOTCS CPEACTBA O0YUECHHUS:

- yueOHUKH U yueOHbIe TocoOus1, nH(pOpMAIMOHHbIE pecypchl HTepHeTa;

- pa3paboTaHHbIE MTPE3CHTALUH 110 Pa3IMYHBIM pa3ziesiaM Kypca;

- KOHCHEKTHI JIGKLIUH, BHIEOCIOXKEThI, pa3merieHHsle Ha miardgopme CHO-Mocnonurex
(https://online.mospolytech.ru/course/view.php?id=10395) s BbINOJAHEHUS WHAWBUAYAIbHBIX
3a/laHui AJI CAMOCTOSITENIbHOM pabOThI CTYIGHTA IO JICKIMSIM H T10 JIA00paTOPHBIM paboTaM.

6.2 MeToau4veckue YKazaHus 1Jisd oﬁyqamumxcn II0 OCBOCHHUIO JUCIHHUILINHBI

CamocrosiTennbHass paboTa SIBIASETCS OJHUM W3 BUIOB yueOHBIX 3aHsaTuid. llens
CaMOCTOSITeNIbHON paboThl — MPAKTUYECKOE YCBOEHUE CTYAEHTAaMHU BOIIPOCOB, pACCMAaTPUBAEMBIX B
paMKax JIeKIIMi JaHHOW AMCUUIUINHBI, a TaK)Ke B paMKax J1a00paTopHBIX padoT.

AynuropHas caMoCTOsITeNNbHAs paboTa MO JUCIUIUIMHE BBIMOIHACTCS Ha YU€OHBIX 3aHATUAX
MOJT HEIMOCPEJCTBEHHBIM DPYKOBOACTBOM IMIpEMoOJaBaTeNis M IO €ro 3aJaHuio. BHeayauTopHas
camocTosiTeNbHass padoTa BBHINIOTHSAETCS CTYACHTOM [0 3aJaHHI0 TpernojaBaTens, HO 0e3 ero
HETMIOCPEJICTBEHHOTO y4acTHs. BEITIOTHEHHBIE 3aJaHUs 3arpykaroTcsl CTyJeHTOM B Kypc DOP mms
MOCIIEAYIOIIEH TPOBEPKU MPEIOIaBaTEIEM.

3agaum caMoCTOATEIbHOI PadoThI CTYIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTENILHOW yueOHOM paboThI;

- OCBOCHHE COJICPIKaHUS JTUCIUILTAHBL,

- yriyOseHue coiepKaHusi 1 OCO3HAHUE OCHOBHBIX MOHSITHH TUCIUIINHBL,

- UCTIOJIb30BaHUE MaTepHala, COOPaHHOTO U IOJYUYEHHOTO B X0J1€ CAMOCTOSATEIbHBIX 3aHITUN
1151 9 (HEKTUBHOM TOATOTOBKH K 3a4€TY;

- BBIIIOJIHUTH MHIMBUIyalIbHOE 33/1aHHE 0 JEKIIMOHHOMY KYpCY.

Buabl BHeayIuTOPHOI caMOCTOSITE/IbHOM Pa0OTHI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUHUIIINHBL;

- MOATOTOBKA K JIEKIIMOHHBIM 3aHSATHUSIM;

- MOJITOTOBKA K JTa00OpaTOPHBIM paboTam;

- BBITIOJIHEHUE MHIMBHUIyaIbHBIX 33JJaHUH 110 3aKPETUICHUIO TEM.

J1J1s BBITIOTHEHHMSI JTF0O0TO BUAA CAMOCTOSTEILHON pabOThl HEOOXOIUMO IPOUTH CIEAYIOIIHIE
STarbL:

- ONIIPEJICIICHNE TSI CAMOCTOSITEIbHON pabOTHI;

- KOHKpETH3allUs MMO3HABATEIbHOM 3a1a49K;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEIbHOM padoTe;

- BBIOOP aJIeKBaTHOT'O CIIoco0a JeCTBHS, BEIyIIEro K PEIICHUIO 3a/1a4H;

- TUTAaHUPOBaHKE PAOOTHI (CAMOCTOSATEITLHOMN UITH C TIOMOIITBIO TIPETIOIaBaTeNs ) HaJl 3aJaHUEM;
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-OCYIIECTBJICHHE B TPOIECCE BBHIMOJIHEHUS CaMOCTOATENbHON pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO U KOHEYHOT0) pe3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBITOJIHEHHS pabOThI;

- pednexcus;

- Mpe3eHTaIus JabopaTOPHBIX PadoT.

7. DoH/ OLIEHOYHBbIX CPECTB
7.1  MeToabl KOHTPOJISI U OLIEHNBAHUS Pe3yJIbTATOB 00y4eHMsI
Haumenosanue [IpencraBnenue
No Kpatkas xapakTepucTuka OleHOYHOTO
OLICHOYHOT'O OLIGHOYHOT'O CPEJICTBA B
oC CpeIcTBa
CpencTBa DOC
[IpencraBnenue cTyeHTOM HapaOOTaHHOU
1 [Tpesentauust paboTel| UHGOPMALIMK O  33JaHHOM  Temartuke | TeMbl  MHAMBHUIYaIbHBIX
(IT) WHIUBUAYAJIBHOTO 3aJlaHUA B BHUE | 3aIaHUU
MIpe3eHTAIIH.
CpencTBo KOHTpOJIS, OPraHM30BaHHOE Kak
cnenuanpHas  Oecega  MeAaroruvyeckoro
VYcTHblil onpoc, | paboTHUKa ¢ oOywaromuMmcsi Ha TeMbl, | Bompocs! mo
2 cobeceqoBaHue, CBSI3aHHBIC C W3Y4YaeMOM AWCIUIUIMHOW, W | TeMam/pasiesiaM
(YO) paccuMTaHHOE Ha BBISICHEHHE 00BEMa | TUCIUTUIMHBI
3HaHUU 00Yy4Yaromerocsi Mo OINpeneIeHHOMY
paszzgeny, TeMe, npodyieMe M T.IL.
CamocTrosiTeIbHOE U3YUEHUE OTACIbHBIX TEM
1o azzenam VCIUTUTHHBI C
JlaGopaTopHbie pasit FUCH
WCIIOJb30BAHUEM OINMCAHUM K MaTeHTaM U
3 paboThI Tembl 1abopaTopHBIX paboT
(JIP) aBTOPCKUM CBUJETEIHCTBAM, HOPMATHUBHO-
MpaBOBOM  JOKYMEHTAllU¥,  HATYpPHBIX
00pa31oB, KOMIIBIOTEPHBIX MOJENIEH U JIp.
CpenctBo NpOBEPKH YMEHHH MPUMEHSTH
NunuBuayansHOE | MOJTy4YEHHbIE 3HAHUS no 3apaHee
. TemMbl UHIUBUAYATBHBIX
4 3aaHue ONpEACNEHHON METOJUKE HJsi PpelIeHUs —
(13) 3a4a4  WIM 3aJaHUi 10 MOIYII WU
TUCIUIUIAHE B LIEJIOM
Cucrema cTaHIApTU3UPOBAHHBIX 3a/JaHUM,
Bonpock! (mpumepHsbIe) nms
MTO3BOJISIFOIIIAST aBTOMAaTU3HPOBATh
5 Tectupoanue (T) . MTOATOTOBKH K
MpoLeaypy HU3MEpPEHUs YpOBHS 3HAHUU WU
o TECTUPOBAHUIO
YMEHHUN 00y4aromerocs

7.2

Ilkana u KpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4eHus

K npomexxyTouHO aTTecTaluu CTyA€HTHI JOKHBI BBIIOJHUTH CIEIyIOIINE BUABI y4eOHOM
paboThl, TPETyCMOTPEHHBIE pabodeil mporpamMmoi mo auciuiuinHe «Peosiorusi U MexaHHMKa
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MeTAJUTHYECKUX U KOMIO3MIHMOHHBIX MATEPHAJIOB» (BBIMOJHEHHE W 3aIIuTa JabOopaTOpHBIX
paboT, BBIMOJHEHHWE 3aJaHUN HAa CaMOCTOATEIBbHYIO TIOATOTOBKY, a TakKKe BBITIOJHEHUE
WHIUBHUIyaTbHBIX 33JIaHUN U TECTOBBIX 33JIaHUM C YYETOM BBIIIICONMMCAHHBIX TPEOOBAHMIA).

IIkana oneHUBaAHUA Onucanmne

BrinonHeHs! Bce BUIBI Y4eOHON padOoThI, MPeayCMOTPEHHBIE YUEeOHBIM
m1aHoM. CTyAEHT IE€MOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUH,
HAaBBHIKOB NPUBEICHHBIM B TaOIMIAX TOKA3aTeIsM, OIEpPHPYET
NpUOOPETCHHBIMH 3HAHUAMH, YMCHUSMH, HABBIKAMHU, IPUMEHSCT UX B
CUTYaIMsIX IOBBIMICHHON CJIOKHOCTH, HE HWCIBITHIBACT 3aTPYJHEHUH
NIPY AaHATMUTUYECKUX OTIEpalusX, IEPeHOCe 3HAHUN U YMEHUH Ha HOBBIE,
3aureHo HECTaHAApTHBIE cUTyaluu. Jlomyckarores:

- HEe3HAUMTeNbHbIE OIIMOKH, HETOYHOCTH, 3aTpyJHEHHUS NpHU
AHAJTUTUYECKUX OIepalusixX, MePeHoce 3HaHUN M YMEHMH Ha HOBBIE,
HeCTaHJIapTHbBIE CUTYyallnH;

- 3HAYUTENbHbIE OUIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HaBBIKOB IO Py MOKa3aTeliel, CTYJEHT MCHBITHIBAECT 3HAYUTEIIbHBIC
3aTpyJHEHHUS TPU ONEPUPOBAHUU 3HAHUSIMU M YMEHMSIMH IPU HX
MepEeHOCe Ha HOBBIC CUTYAaIUH.

He Bemmonnen oxuH wiu  Oonee  BUAOB  y4eOHOH  paboOTHI,
MPEeIyCMOTPEHHBIX y4eOHBbIM IUIaHOM. CTYyAEHT JEeMOHCTPUPYET
[IOJIHOE OTCYTCTBUE WM HEAOCTATOYHOE COOTBETCTBHE 3HAHMH,
YMEHHMI, HaBBIKOB TMPHUBEACHHBIM B Ta0nMIax MOKa3aTessM,
JOMYCKAIOTCS 3HAUUTENbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HAHUM, YMEHU, HABBIKOB IO PSAMY MOKa3aTesed, CTYJEHT HE MOXKET
ONEpUpPOBaTh 3HAHMAMM M YMEHHUSIMU IIPU HUX IIEPEHOCE Ha HOBBIE
CUTYallUH.

He 3aureno

TeMbl HHAUBUAYAJbHBIX 3aJaHUH MO JEKIUSAM

BriOparts anautuBayto Texnonoruto (AT) u BeiOpats Matepuan 1t AT. Haliti onny Moaens
JUTsl BRIOpAaHHOTO MaTepHaa.

Odopmrenue B popmare mpe3eHTaIMH NPEACTaBUTh OMMCAHNUE MOJIEIHN MaTepHana:

o MapKa Marepuaia M ero OlnrcaHue (XMM.COCTaB; MEX.CBOMCTBA)
o MoJieNb MaTtepraia (popmyia; 06JacTh OnpeeIeHus)
J KaKH{e METO/Ibl UCIIBITAaHUsI OBLIM MTPUMEHEHBI TS TOJTyYeHHsI MOJIeIM MaTepraa

L4 TAC UCTI0JIb30BaHa MO/JICJIb MaTCpuraia
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7.3  OuneHo4HbIe CpeACTBA
7.3.1. Texymuii KOHTPOJIb

Texkymuil KOHTPOJIb BKJIKOYAET: IPOBEPKY BBINOIHEHUS WHIWBHUAYAIbHBIX 3aJaHUM IO
JICKIUSM U TI0 TPAKTHYECKUM 3aHITHSIM, & TAKXKe MPOBEPKY KYPCOBBIX PadoT.
Ha naty nmpoBeneHus mpoMmexyTOYHOW aTTecTaliu B (opme s3K3aMeHa CTYIEHT JOJIKEH

BBIMIOJIHUTH U 3alIUTUTH KYPCOBYIO paboTy.

7.3.2. [IpomexxyTouHasi aTTecTarus

[TpomesxyTouHasi arrecTanus oOydaromuxcst B popme 3a4éra IpOBOJUTCS MO pe3yibTaTaM
BBITIOJIHEHHUSI BCEX BUIOB Y4E€OHOH pPabOThI, MPEIyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JaHHOU
JUCIUIUIAHE (MOIYJII0), IPU 3TOM YUUTBHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemectpa. OnEHKa CTENeHH OCTHXKEHHUS OOydalolMMUCS IUIAHUPYEMBIX Pe3yJIbTaToB
o0yyeHHs MO AUCHUIUIMHE (MOIYJI0) TNPOBOAMTCS NpenojaBaTeieM, BEAYUIMM 3aHATUS IO
JUCLUILIAHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. [Io nToram mpoMeXyTOUHOM aTTecTaluy 1o
JTUCIUILIAHE (MOAYJIIO) BBICTABIISIETCS OLICHKA «3aUTE€HO» WIIH «HE 3aUTEHOY.
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BapuanTt Ousera 11s1 NpoBeeHNs 3a4eTa

MUHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALIUA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUWE BBICHIEI'O OBPA30OBAHIA

«MOCKOBCKUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

®daxkynpTeT MamuHocTpoeHus, kadenpa «O0paboTka MaTEpHAIOB IaBJICHUEM W aJIATUBHBIE TEXHOJIOTHN
JucuurminHa «Peonorus 1 MeXxaHuKa METaJUTHYECKUX U KOMIO3UIIMOHHBIX MATEPHAIIOB)
O6pazoBarenpHas nporpamma 27.03.05 MHHOBaTHKA

Kypc 3, cemectp 6

BUJIET nos 3BAYETA Ne3

1. Tpusenute onpenenenue s TepMuHa «1eOPMALHA» U TIEPEUMCITUTE BUJIBI
nedopmariiu.

2. Kak onpenensiercst Ko3QPUIMEHT neTepMuHanuu R2?

Bompoc o nHanBuyadsHOMY 33 JaHUIO

[98)

VYTBeprkIeHO Ha 3acefaHuH Kadeapsl « » 202 r., mpoTokom Ne__.

3aB. kadeapoii /J1.A.T'neBarues/

Crpykrypa Ousera:

Bomnpoc 1: Teopernueckuii Bornpoc

Bompoc 2: Bompoc no ipabopatopHoil paboTe (MpU HATUYUK CHAHHBIX O Hadala CECCUU
71a00paTOPHBIX paboT)

Bompoc 3: Bompoc 10 MHAMBUAYyAJIbHOMY 3aJaHHI0 (IIpM HAJIMYMM  CIAHHOTO
VHAMBUAYAJIBHOTO 3aJJaHKsl 10 Hayajla CECCUM)

CTpyKTypa OLIeHKH O0TBeTa Ha BONPOCHI IK3aMeHAIIMOHHOI0 OuJIeTa:

- «3a4TEHO) - MPHUBEJCHBI Pa3BEPHYTHIE OTBETHI HA TPHU BOIPOCA; COONIOACHBI CPOKU CIAYH
71a00paTOPHBIX pabOT U UHAWBUIYATHLHOTO 3aIaHUS

- «HE 3a4TEHO» - J0 Hayaja CECCHU HE CHaHBI JTabOpaTOpHBIC PadOTH M MHAWBUAYAIBHOE
3aJaHue, MPOITYIIEHO OOIBIIMHCTBO TA0OPATOPHBIX 3aHATHIHA
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IIpuMepHBIH nNepeYeHb BONPOCOB IS IPOBEACHUS INPOMEKYTOYHOHM aTTeCTAlMHU
(3a4eT) ¥ TECTUPOBAHUA

KoHTposbHbIe BONPOCH! A1l IPOMEXKYTOYHOM aTTecTaluy U (GOpMHUPYEMbIE UMU KOMITETECHIUH

1. Uto siBEeTCS OCHOBHOM 3aJayeil PEOJIOTUM W KaKHe MPOIIECChl pacCMaTPUBAIOTCS B
peonoruun?

2. YTo Ha3bIBaIOT PEOJIOTMYECKUM CBOMCTBOM M KaKW€ pa3/ielibl BBIACIAIOT B PEOJIOTUHU, KaK
HayKe?

3. Yro coboii mpencTaBisieT THIOBOM peonoruueckuii mporecc? [Ipusenure 2-3 npumepa
PEOJIOTUYECKOr0 MpolLiecca.

4. Yto Takoe ynpyroctb, C TOYKU 3PEHUSI PEOJIOTMH M KAKUE XApAaKTEPUCTUKHU YHPYTOCTH
BBIJICTISIIOT B PEOJIOTUN?

5. YUto Takoe IIaCTUYHOCTh, C TOYKM 3PEHHS PEOJOTMHM M KAaKHE XapaKTEPUCTUKHU
IJIACTUYHOCTH BBIAEIISIIOT B PEOJIOTUN?

6. Uto Takoe BA3KOCTb, C TOYKH 3PEHHUS PEOJIOTMM U KAaKUE XAPAaKTEPUCTHKU BA3KOCTH
BBIJICTISIIOT B PEOJIOTUN?

7. IlpuBenuTe onpeneneHue i TepMUHA «AedopMarysh U mepeuncinTe BUAbI JepopMauu

8. IlpuBenute onpeneneHne Ais TEpPMUHA «HANPSKEHUE) U KAKUE BBLIEISIOT KOMIIOHEHTBI
HapspKEeHUs?

9. IlpuBenute onpeneneHue A1 TEPMUHA «MOJENb MaTepuana» u npuBeaure 2-3 npumMepa,
WUTFOCTPUPYIOLIUX PEOJOTMYECKYI0 MOJENIb MaTepuraa.

10. ITpuBenute ompeneneHue sl TEPMHUHA «KpaeBas 3amada». Kak B KpaeBoW 3ajaue
YCTaHABIIMBAETCS B3aUMOCBA3b MKy HaMpsDKEHUEM U aedopmarueii?

11. Yto Takoe TeH3op HampspkeHuW? IlpousumocTpupyiiTe Ha OpUMEPE 3JIEMEHTApHOU
MaTepUaIbHOU TOYKU

12. Yro Ttakoe TeH30p AedhopMaIiK U CIIOUIHOCTh MaTepuaa’?

13. Yto n3yvaercs peosaorus ¥ NpUBEAUTE TPU IPUMEPA PEOJIOTMUECKOT0 IOBEAEHUS TEn?

14. Marauropeosoruyeckasl >KUAKOCTh: oOIpeneseHue, 3 pexuma sxuakoctu. OOnacts
IIPUMEHEHUS

15. IlpuBeguTe mpuMep NPUMEHEHUS MArHUTOPEOJIOTHMYECKON >KUAHOCTH B aJJAUTHUBHBIX
TEXHOJIOTHSIX

16. Kakne xapakTepHCTHKH MaTepuania HeOOXOIUMO 3HAThH ISl OMMMCAHMS PEOJIOTHIECKOTO
noBeJIeHHUs (DOTOMOIMMEPHOTO MaTepraa B alJTATUBHBIX TEXHOJIOTHUAX?

17. Kakue xapakTepuCTHKH MaTepualia HeOOXOJUMO 3HATh Ui OMMCAHUS PEOIOTHYECKOTO
NOBE/ICHUS] TEPMOIUIACTUYHOIO MaTeEpHasa B aJAUTUBHBIX TEXHOJIOTUAX?

18. JlaiiTe ompeneneHue HACAIBHO YNPYroro MmaTrepuana M NPUBEIUTE IPUMEPBI €ro
IIPUMEHEHHUS B TEXHUKE.

19. JlaiiTe onpeneneHue MaealbHO IMIACTUYECKOrO MaTepuana U MPUBEIUTE MPUMEPHI €Tro
IIPUMEHEHHUS B TEXHUKE.

20. JlaiiTe ompeneneHWe HACATBHO BSI3KOI0 MaTepuajga U NPUBEIUTE TPUMEPHI €ro
IIPUMEHEHHUS B TEXHUKE.

21. Mexann4eckuii U rpadMuecKuil aHAJIOT HICAIbHO YIPYTroro Marepuana. B yem otianuune
UJCAIbHO YIIPYroro MaTepuaia oT UealbHO IUIACTUYECKOro Marepuaa’?

22. Mexanudeckuid u rpaMuecKuil aHajor MACaTbHO IJIACTUYECKOro Marepuana. B uem
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OTJINYKE UJCATBHO MJIACTUYECKOTO MaTepHraia OT UACAIbHO BSI3KOTO MaTeprana’?

23. Mexanudeckuil ¥ rpadUuecKuii aHalor UAeaIbHO BS3KOro Marepuana. B uem ornuune
UJealbHO BS3KOTO MaTepuala OT UI€alIbHO YIIPYTroro Marepuania?

24. Yto moHMMaeTcs MOJ «IJIACTUYECKHU-BI3KUK Marepuai»? Kakumu cBOWCTBaMH OH
XapakTepu3yercs?

25. Ilepeuncnure OCHOBHBIE IMpaBWiIa COCIUHEHUS WICATbHBIX MaTEpUaIOB B OJIHO
PEOJIOTHYECKOE TEJIO.

26. [TocTpoiiTe peoJornuecKyro MoJIeNIb TEPMOILUIACTHYHOTO TTOIMMEpa 00pabaThIBAEMOro 110
TEXHOJOTHH JKCTPYy3uOHHON 3D-meuatu. Mojenu KakuxX TPOCTHIX HICATBHBIX Tl OHa OyIeT
BKJIIOYATh?

27. TlocTpoiTe peoNOTUIECKYI0 MOJAEITh METAIUTMYECKOTO MOpoIlka o0pabaTeiBaeMOro 1o
TEXHOJIOTMH CEJIEKTUBHOIO JIA3€PHOrO CIUIABJICHMS. Moienn Kakux MPOCTBIX MICAIbHBIX TEN OHA
OyzieT BKJIIOYATh?

28. Uto moHMMAaETCs 1o/ 1 TEPMUHOM «(HEHOMEHOJIIOTHYECKUH TTOaX01» 7

29. lIpuBenure KiaccuuKamio CTPOSHUS MaTepraia. B yem paznuia Mexxay amopdHBIM 1
KPUCTAJUIMYECKUM TEJIOM?

30. Kakue Tunsl KpucTaJuIMuecKuX pemeTok Bel 3Haere? IpommocTpupyiite oTBET

31. IlpuBeaure OOLMI aNrOPUTM ONpPENCNICHHUS THIA KPUCTAUITMUECKONW PEIIeTKH.
[IpommttocTpupyiiTe OTBET OAHUM-ABYMsI IPUMEPAMHU

32. YUto Takoe «MOJEKyJsipHas KpucCTalaudeckas pemerka»? Ilepeuncinure ocHOBHBIE €€
CBOMCTBA U MIPUBEIUTE OJMH IPUMEP BELIECTBA C JAHHBIM TUIIOM PELIETKU.

33. Uto Takoe «aTomMHas KpucTamuimdyeckas pemerka»? [lepedncinre oCHOBHBIE €€ CBOMCTBA
Y IPUBEUTE OJIMH MIPUMEP BEIIECTBA C TAHHBIM THUIIOM PEIIETKHU.

34. Yto Takoe «MOHHAs KpUCTAJIMYecKas pemerka»? [lepeuncianTe OCHOBHbIE €€ CBOMCTBA
Y IPUBEIUTE OJIMH MIPUMEP BEIIECTBA C IAHHBIM TUIIOM PEIIETKHU.

35. Yro Takoe «MeTalIMueckas KpUcTalMueckas pemerka»? Ilepeuncnure ocHOBHBIE €€
CBOMCTBA U MPUBEIUTE OJMH MPUMEP BELIECTBA C JAHHBIM TUIIOM PELIETKU.

36. [IpuBenuTe onucanue Kiaccu(pUKaLUU PEOIOTHIECKUX MOJIENIel MaTepHara.

37. Uto Takoe «kpaeBas 3amada»? UTo MoOKeT OBITh OTHECEHO K WMCXOJHBIM JaHHBIM U K
BBIXOJIHBIM IIapaMeTpaMm 3agaun’?

38. Kakwue crmocoObl MOCTaHOBKH KpaeBOM 3aJ1a4M BBIJCISIIOT M B UYeM MEXIy HUMU pazindre?

39. Ilepeuncnure Bce ypaBHEHUS, KOTOPbIE BXOAAT B COCTaB KPAaeBOM 3a/1auun

40. Kakue pa3znuyaroT TeMIepaTypHble IpaHUYHbIE YCI0BUsI? B ueM Mexly HUMM OT/INYHuE?

41. Kakue BHABI HAMpPSKEHHOTO COCTOSIHUS BBIIETSIOT B 3JIEMEHTAPHON MaTepHaIbHOU
TOUKe?

42. Kakue BUIBI 1e(hOPMUPYEMOTO COCTOSHUS BBIJCISIOT B AJIEMEHTAPHOW MaTepHabHOM
TOuKe?

43. Yto Takoe cpeHee HanpsHKeHue?

44. B dyem pazHuUIla MEXAY MAPOBBIM TEH30POM HAMNPSHKEHUNA U JEBHATOPOM HANPSHKEHUN?
[IponmmocTpupyiiTe OTBET TpaduecK.

45. Yto noHMMaeTcss MOJA TEPMHHOM «3aJadya pPErpeccum» U 4YTO SIBISETCS BBIXOIHBIM
napamerpoM? IIpuBennre npumep.

46. Uro moHUMAETCs] TOJl TEPMHUHOM «ONTHMH3AIUS» U JUISI 4er0 HeoOXOoAuma IieyieBas
bynkuuns?

47. B uem pa3HHIIa MEXY «YyCIOBHON» U «0€3yCIOBHOW» ONTUMU3ALUEH?
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48. IlepeunicanuTe METOIBI UCTIBITAHUM, IPUMEHSAEMBIE JUI ONPEAECIICHUS MOJIETN MaTepHara.
JlaiiTe pa3BepHYTYIO XapaKTEpPUCTUKY OJHOT'O U3 IIEPEUUCICHHBIX METOOB.

49. B uem pasHuna MEKAYy MCETOIOM HUCIBITAHWUA Ha CKATUC W MCTOAOM HCIBITAHUS Ha
pacTspkenue? [lpenMyiiecTBa 1 HEAOCTATKU Ka)XA0T0 U3 ATHX JABYX METOOB.

50. Yto Takoe «HATypHBI OKCHEPUMEHT» M «BBIYUCIUTEIBHBIA JKCIEPUMEHT»?
[IponmntocTpupyiTe OTBET MPUMEPAMHU.



