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1. Heawn, 3ax0a4M ¥ IVIAaHUPYEMble Pe3yJIbTATHI 00y4YeHUs 110 AUCHUIIIHHE

Heanto «Peojiorusi HW MeXaHHKA MeTANIMYECKHX U

KOMIIO3MI[HOHHBIX MATEPUAJIOBY» SBIISCTCS (DOPMUPOBAHKE Y CTYJCHTOB TEOPETHUECKUX 3HAHUH U

OCBOCHMS  JIUCLUIIUHbI
NPAaKTUYECKUX HABBHIKOB B 00JACTH TEUCHHS IUIACTUYECKHU NePOPMHPYEMBIX Cpel, B TOM YHUCIIE
TBEPJIBIX, CHIITYYUX, TeJIe00pa3HBIX.
K 0oCHOBHBIM 3a/1auyaM OCBOCHHUS AUCLUUIUIMHBI «Peosorus U MexaHuKa METaJUIMYECKUX U
KOMITO3UITMOHHBIX MAaTEPUAIIOBY CIIEAYET OTHECTH:
e chopmupoBaTh 0a30BbIC 3HAHUS OCHOB PEOJIOTHH M MEXAHHKH METATUYCCKHX H
KOMIIO3ULIMOHHBIX MAaTE€PUAIOB;
e BbIpabOTKa HAaBBIKOB [TOCTAHOBKH U MPOBEJICHHS HATYPHBIX SKCIIEPUMEHTOB;
e BBEIPaOOTKA HABBIKOB ITOCTAHOBKH U MPOBEICHHS BUPTYAIBHBIX 3KCIIEPUMEHTOB;
e BbIpa0OTKAa HABBIKOB BBISABJICHHS B3aUMOCBSI3M MEX]y XapaKTepUCTUKON MaTepualia
U TIapaMeTpaMH, XapaKTePU3YIONIMMH YCIOBHs BO3JIEHCTBHSA HA Marepuai (MOJenu
MaTtepuaga) s IOCIEAYIOIEro IPUMEHEHUs B PpacueTHBIX KOMIIbIOTEPHBIX
cucremax kiacca CAE (Computer-Aided Engineering);
e BbIpabOTKa HABBIKOB OLIEHKM TOYHOCTH YCTAaHOBJIEHHOH MOJeNU Marepuajia, B TOM
YHcIIe ¢ MPUMEHEHNEM aJiTOPUTMOB MAIIMHHOTO O0YYCHHUS.

N3yuenne kypca «Peosiorus 1 MEXaHMKa METAJUIMYECKUX U KOMIIO3ULIMOHHBIX MaTEPUAJIOB
CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO KpPYyro3opa M AaeT TOT MHUHUMYM (yHIaMEHTAJIbHBIX
3HaHMUH, Ha 0a3e KOTOpbhIX cHopMHpyeTCs MpPEICTaBICHHE O MAaTEeMATUYECKUX MOJENAX TeUeHUs
MaTepHUasioB, B TOM YHCIIE€ IPUMEHIEMBIX I U3YYECHUS aJJUTUBHBIX TEXHOJIOTUN C IPUMEHEHUEM
pacueTHBIX KOMIIBIOTEPHBIX cucTemax kiacca CAE.

OOyuenue o AucIUIuIMHEe «PeosIorusi 1 MeXaHUKa MeTAIHYeCKHX H KOMIO3UIMOHHBIX
MaTepHuaI0oB)» HAMPABICHO HAa POPMUPOBAHUE Yy O0YUAFOIIMXCS CICAYIOIINX KOMITCTCHIIHA:

Koa n HamMeHoOBaHMe KOMIIETeHIIMIA

](IH}]HKaTopr JOCTHKCHHUA KOMIIECTCHIIMHA

OIIK-7 cnocoOHOCTh HMCIOJIB30BaTh
MH(}OPMaLIMOHHO-
KOMMYHHKAITUOHHBIE KOMITbIOTEPHBIE
TEXHOJIOTMH, 0a3bl [JAaHHBIX, MAKEThI
MIPUKJIAIHBIX TPOTPaMM JJis PEIIeHUs
WHXCHEPHO-TEXHHUECKUX M TEXHHUKO-
SKOHOMMYECKUX 3a]a4 TUIAaHUPOBAHUS
W yhopaBieHuss ~— paboTamu 1O
WHHOBAIIMOHHBIM MPOEKTaM

3HATh:
. OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUYHBIX
JUCIUILTAH, TPaBUJIA MTOCTPOCHHUS TEXHUYECKHUX
CXEM U YEPTEXKEH;
. MPUHLNITHNAIBHBIE 0COOEHHOCTH
MOJICIMPOBAHNS MaTEMAaTHUECKUX, (PU3NIECKUX H
XUMHYECKUX MPOIECCOB, MpeAHa3HauYeHHBIE IS
KOHKPETHBIX TEXHOJOTHYECKHUX MPOIECCOB, B TOM
qyciie alJUTUBHOTO IIPOU3BO/ICTBA;

yYMeTh:
. BBIOMpATh METOJ HCIBITaHHS 00pa3LoB
MaTepuana AJis ONpeNeIeHnsl €r0 PEOJOrHUeCKuX
CBOICTB C BO3MOXXHOCTHIO WX NpPHMEHEHHUS B
COBPEMEHHBIX IMaKeTax NPHUKIAJHBIX IPOTpamMm
JUIsl  pelleHHs  HWHXEHEPHO-TEXHUYECKHX U
TEXHUKO-DKOHOMHYECKHX  3a/ad  YIpaBICHUS
paboTamMu TIO WHHOBAIIMOHHBIM IPOEKTaM B
001aCcTH aATUTUBHBIX TEXHOJIOTHIA;

BJIAIETh:
. METOAWKON  00paboOTKH
HATYPHBIX SKCIIEPHIMEHTOB;

pe3yIbTaToB




. HAaBBIKAMH IIOCTAHOBKH BHUPTYaJIBHOTO
JKCIIEPUMEHTa B  COBPEMEHHBIX  ITaKeTax
MIPHUKITATHBIX porpaMm TUTS penreHus
HMHXXEHEPHO-TEXHUUECKUX u TEXHUKO-

HSKOHOMHMYECKHX 3a/1a4 yMpaBieHus padoTaMH T0
MHHOBAIlMOHHBIM MIPOEKTaM B obnacTtu
AJIUTUBHBIX  TEXHOJOTMH W  COCTaBIIEHUS
aJIeKBaTHOM pacdyeTHOW MOJENU MO HaTypHOMY
9KCIEPUMEHTY

2. MecTo JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM POrpaMMbl

HucuumnuHa «Peosiorusi M MeXaHHMKAa MeTAJUIMYECKHX M KOMIIO3MLIHMOHHBIX
MaTepuanoB» otHocutrca k bl.1 — oOs3arensHoOl yactu 6moka bl «ducuumiuuel (Moxynu)» u
BXOJIUT B OCHOBHYIO 00pa30OBaTENbHYIO MpPOTrpamMMmy MOJArOTOBKM OakajaBpa MO HampaBICHUIO
noarotoBku 27.03.05 «MHHOBaTHKa», Npoduiib «ANIUTHBHbIE TEXHOJOTHMH» OYHOU (POpPMBI
o0OyueHusl.

Huctunnuna «Peosiormss W MeXaHMKa MeTAUIMYECKHX M KOMIIO3MLIMOHHBIX
MaTepuajloB» B3aUMOCBSI3aHA JIOTHYECKM U COJIEP)KATENbHO-METOJUYECKH CO CIIEAYIOIIUMU
mucrnimaamu OOIT:

B Bnox 1. Jucyunaunvt (mooynu):

— OCHOBBI MaTepHaJIOBEACHHS METALIOB, IJIACTMACC U KOMITO3ULIMOHHBIX MaTEPUaJIOB;

— OCHOBBI MaTepUaJIOBEACHHS IOPOLIKOBBIX MaTEpUAIOB;

— IIpumenenue CAE-nporpamm 15 pacyeTa NpoYHOCTU U3JEINN;

B uacmu, ¢hopmupyemoii yuacmnukamu ob6pazoeamenbHuvlX OMHOUWEHUN:

— IIpoekTHas AeATENbHOCTS;

— OcHoBbl TexHosorun OMJI 11 U3roTOBIEHUS U3AETUN U3 METAIIIIOB, KOMIIO3ULIMOHHBIX U
MOPOILIKOBBIX MaTEPHUAJIOB;

— OCHOBBI TE€XHOJIOTUM 00paOOTKM JaBJIEHUEM JJIsi M3TOTOBJICHUS M3JENUN U3 METaJlIOB,
KOMITO3UIIMOHHBIX U IIOPOLIKOBBIX MAaTEPUAIIOB

— Teopus 1 TEXHOJIOTHS aJIUTUBHOTO MPOU3BOJCTBA U3/IEIINN U3 TEPMOIUIACTUKOB

— Teopuss W TEXHONOTWS AJAUTUBHOIO INPOU3BOJACTBA H3JACINNA W3 CBETOOTBEPKIAEMBIX
IOJIMMEPOB

— Teopus 1 TEXHOJIOTHS aJIUTUBHOTO MPOU3BOJCTBA U3/IEJINN U3 IIOPOIIKOBBIX MAaTEPUAIOB

B 6noxe «DaxynbmamusHvle OUCYUNTUHBLY !
— KoMmneroteproe MoaennpoBanue ¢ npumeHenneM MKO;

3. CTpyKTypa U cofep:KaHue IUCUUIINHBI

OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIIsIeT 2 3a4eTHbIX(€) enuHuI(bl) (72 4acoB).



3.1 Buabl yueoHO# padoThl H TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne . KoanuecTBO CemecTpbl
Bup yueOHoii padoThl "
n/n 4acoB 5 (mAThIiH)
1 | AyauTopHble 3aHATHS 72 144
B tom unciie:
1.1 | Jlekuun 18 18
1.2 | CemuHapCKue/MPaKTUICCKUE 3aHITHS 0 0
1.3 | JlJabopaTopHbIE 3aHATHS 18 18
2 | CamocrosiTesibHAs paboTa 36 36
B Tom uncie:
2.1 | uHaMBUYyaIbHBIE 3aJaHUS 1O JEKIUSAM 18 18
2.2 | uHIUMBUYyaJIbHBIE 3aJJaHUS TI0 18 18
nabopaTOpHBIM paboTam
3 | [Ipome:xkyTouHasi aTTecTanus
3auet/aud.3auer/sK3aMeH IK3aMeH 9K3aMEH
Hroro 72 72
3.2 Temarudeckuii NJIaH U3YYeHUS TN CIUATIIHHBI
3.2.1. OyHas ¢popma 00yueHUs
TpyaoeMKoCTb, Yac
AyautopHas padora =
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Jlexknum:
1 OO111ee NpeCTaBIEHNE O PEOJOTUI 2
2 Yupyroctsb MaTtepuana. Monenn 2
MaTtepuana
3 [InactuyHocts Marepuana. Mojuenu 2
MaTtepuaia
4 MexaHnyeckne CBOMCTBAa MaTepUaIoB U 4
MOCTPOEHHUE MOJIENIM MaTepuasna
5 Bsskocts Marepuala. Monenn 2
MaTtepuana
6 Hekortopeie ¢usnueckue mporieccsl, 2
COIIPOBOXKAAIOIINE nedopMaruio
METaJUTMYECKUX MaTepUajoB
7 O6patnas 3agaua 1 CAE-cucrema 2
8 CAE-cucrema U 0COOEHHOCTH 2
WHTEPIPETAINH MOJCIN MaTepuaa
JlabopaTopHbIe paboThI:




1 BBoanas pabora. 3HaAKOMCTBO C 2
nporpammoit QFORM

2 HcnbiTanne Ha ckaTHE MHIHHAPHYECKOTO 4
oOpasiia U3 METAUTUIECKOr0 MaTepuaa

3 HcnpiTanue Ha CKaTHE MWIMHIAPUYSCKOTO 4

o0pasna U3 KOMIO3UIMOHHOTO MaTepHaia
Ha OCHOBE MoJIuMepa

4 Coznmanve  Moienu — Marepuana  AJs 2
KOMIIBIOTEPHOTO MOJICTUPOBAaHUS
5 BupryanpHBIN SKCIIEPUMEHT B TPOTpaMMe 2
QFORM
6 Coznanue MOJETH Marepuaa c 4
NPUMEHEHHEM  QJITOPUTMa  MAIIMHHOTO
o0ydeHus
Hroro 72 18 0 18 0 36

3.3 Copepxkanue THCHUILIHHBI

Tema 1. OG1iee npeacTaBiIeHUE O PEOJIOTUH.

Hcmopusa «peonocuuy. OcnosHvle mepmunbl u onpedenenus. Mloeanvno ynpyeue mamepuansl.
Hoeanvro ea3kue mamepuanvl. Ilnacmuyecku-eazxkue mena. [lpumepsl peonocuueckoeo nosedemnuis
mej, 8 MOM Yucie 8 A0OUMUBHLIX MEXHOLO2UAX. IKCMPYIUOHHOU, (hOMONnoiumMepusayus 6 6anHe,
NPAMOLU NO0BOO dHepeul, cuHmes Ha noonodcke. Denomenonocuveckuii nooxoo. Monekynaproe u
HEeMONEeKYIAPHOe CIMpoenue Mamepuaios.

Tema 2. Yopyrocts matepuasia. Monenu marepuana

Hoeanvuvie ynpyeue mamepuanvl. Ilpumepor ynpyeux men. Modenv ynpyeo2o mamepuanda.
OcobenHocmu uHmepnpemayuu Mooeiy Mmamepuaa.

Tema 3. [InacTuunocts Matepuana. Mojenu marepuana

Hoeanvnvie nnacmuueckue mamepuanvl. Ilpumepvl  nnacmuyeckux men. Modens
naacmuyeckoeo mamepuana. OcobenHocmu uHmepnpemayuu Mooeiu Mamepuaa.

Tema 4. Mexannueckue CBOMCTBa MaTepPHAaIOB M MOCTPOCHHIE MOJIETTH MaTepralia

Knaccugpurayus cmpoenus mamepuanos. Amopguvie mena. OcobenHHocmu cmpoeHus
Kpucmannudeckou peuwtemku. Tunvi pewwemxu. Moodenv mamepuana 8 npozpamme UMUMAYUOHHO2O
mooenuposarnus. Ilpumepol mamepuanos 6 a0OumMusHvlx mexHoao2usax (3aoanue 1). Mexanuueckue
ceoticmea Memainos. Bausnue memnepamypvl nHa cOnpomusnenue Memauios 0eqQopmMuposanuio.
Bzaumocsazv medncoy manpsidcenuamu u ckopocmamu oegopmayuu. Peonocuueckue mooenu
KOMOUHUPOBAHHBIX cped. IIpumepwl pacuémos demareti 8 0baacmu NIACMUYECKUx oehopmayul

Tema 5. Bsszkocts matepuana. Monenu Marepuana

Hoeanvuvie e6azxue mamepuansi. [lpumepwvr esa3xkux men. Moodenwv 613K020 Mmamepuanda.
Ocobennocmu unmepnpemayuu mooeau mamepuana. Ilpasuna coeouneHus udeanbHbix Mamepuailos
6 00HY modenn. Ilpumepvt pazpabomru mooenel Mamepuanla Ha npumepe a0OUMUBHbIX MEXHOJIOSU.

Tema 6. HekoTtopsie ¢Qu3uveckre MPOIECCH, COMPOBOXKAAOMUE JePOpPMAIUIO
METATUIECKIX MaTePHUAJIOB

Ocobennocmu meuenuss mamepuana npu HIACMUYeckou oOegopmayuu. Ynpounenue
mamepuana. Pazynpounenue (penaxcayus) mamepuana. Ilonsyuecme mamepuana.

Tema 7. OGparnas 3anaua u CAE-cucrema

Kpaesas 3a0aua: onpedenenue. Kpaesas 3adaua: cnocoovt nocmanosku. Kpaesas 3aoaua:
cucmema ypasHenuil. Tenzop nanpsasxcenuti u meusop degopmayuii. Ilpumepsl Kpaesoil 3a0auu 6
obpabomke mamepuanos. Ilpumepsl Kpaegou 3a0aqu 8 a0OumusHvlx mexuono2usax. Onmumuzayus
unu unnogayusa? Ocnognvie Memoosbl onmumuzayuu. Memoo oopammuoii 3adauqu (Inverse analysis).
Ilpumepvr peanuzayuu memooda odbpamuou 3adauu. Onpedenerue KOIPDUYUeHMO8 MoOoenu




mamepuana. 3aoaua pecpeccuu u mawunnoe ooyuenue. Qbpamuas 3a0a4a (UHEEPCUOHHBLU MemOoo).
Kpumepuu mounocmu.

Tema 8. CAE-cucrema u 0COOCHHOCTH UHTEPIIPETAIIMN MOJICTTH MaTepHalia

Cmpameeus pacuema ¢ CAE-cucmeme. Cmpyxmypa CAE-cucmemsi. [lpumepol 3a0au ¢ CAE-
cucmeme. Ocobennocmu uumepnpemayuu mooeau mamepuana 8 CAE-cucmeme. Koumaxmmuoe
epanuyHoe ycuosue.

3.4 TemaTnka ceMHHAPCKUX/MIPAKTHYECKHUX M J1a00pPATOPHBIX 3aHATHH

3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

CGMI/IHapCKI/IC/ IMPAKTUYCCKUC  3aHATHA o  JUCHHUIIJINHE «Peonorus uW  MexaHUKA
MCTAJUIMYCCKUX U KOMITO3UITUOHHBIX MATCPHUAJIOB» HE IIPEAYCMOTPCHBI.

3.4.2. JlJabopaTopHbIe 3aHITHS

Pa6ora Ne 1. Beoanas pa6ora. 3nakomcTBO ¢ mporpammoit QFORM

Cmyoenmol  usyyaiom OOKYMeHmMayuio  cneyuaiusuposannou  npozpammsl  QForm,
NPEeOHA3HAYEHHOU OJisl MOOENUPOBAHUs 3A0a4 O MeYeHUU PeoN0SUYECKUX MEeMAlTUYecKux uiu
KOMNO3UYUOHHbLIX Mamepuanos. Ha npumepe niacmuueckoii Odegopmayuu MemaiiuiecKo2o
Mamepuana noxyyarom nepsuynsli npakmudeckuil Hagvik pabomsi ¢ CAE-npoepammoii.

Padora Ne 2. Vcnbitanue Ha CKaTHe [IIMHAPAYECKOrO 00pasiia 3 METAJUTHYECKOT0 MaTepHaa

Ilocmanosxa 6 npoepamme QF ORM eupmyanbHo2o sKkcnepumerma no memooy UcCnvlmaHus
na cocamue (I'OCT 25.503-97) obpazya memaniuvecko2o mamepuana. 3aoanue:

o COCMABUMb  PACYemHYI0  MOOelb  BUPMYAIbHOZ0 IKCNEPUMEHmMA No  Memooy
UCIBIMAHUSL HA COHCamue YUIUHOPULEeCKO20 00pasya Memaiiuiecko2o Mamepuaid;

o onpedenums — HAUAlbHble — YCIOBUS — IKCHEPUMEHmMA 8  COOMBEmCmeuu ¢
UHOUBUOYATILHBLIM 3A0AHUEM U 8bLOPAHHOU MOOENbI0 MAMepuald,

o BbINOTHUMb GUPMYATbHBLIL IKCNEPUMEHM,

o nOCMpoums  OUASPAMMY  HASPYICEHUsL 6 KOOPOUHAMAX 6 COOMBEMCmEUU ¢
UHOUBUOYATILHBIM 3A0AHUEM,

o NPOAHATUZUPOBAMb pACHpedeieHile 00HO20 U3 6HYMPEHHUX Napamempos Mamepuana

- 8 coomgemcmauu ¢ UHOUBUOYAIbHBIM 3A0AHUEM.

Pa6ora Ne 3. VcnsiTanue Ha cKaTHe HUIMHAPHIECKOTO 00pasiia 3 KOMIIO3UIMOHHOTO MaTepyalia
Ha OCHOBC IIOJIMMEpa

Ilocmanoexa 6 npoepamme QF ORM eupmyanvroeo skcnepumenma no memooy UCnblmanus
Ha cocamue (I'OCT 4651-2014) obpazya KoMNOUYUOHHO20 NOIUMEPHO20 MAMEPUANA (CIOUCMO20,
NOYYeHHO20 IKCcmpy3uell). 3adanue.

o COCMAsUMb  pAcUemuylo MoO0elb  BUPMYAIbHO20 IKCNEPUMEHmMA HO  Memooy
UCNBIMAHUA HA COHCamue YUIUHOPU4ecKko2o oopasya mamepuana;

o onpedenums  HAYAIbHblE — YCIOBUS — IKCHEPUMEHmA 6  COOMBEeMCmeuUu ¢
UHOUBUOYATILHBIM 3A0AHUEM U BbLOPAHHOU MOOENbI0 MAMepuald,

o BbINOTHUMb GUPMYATLHBIU IKCNEPUMEH,

o nOCMpoOUms  OUAZPAMMY HASPYHCEHU 6 KOOPOUHAMAx 6 COOMBEmCmeun C
UHOUBUOYATILHBIM 3A0AHUEM,

o NPOAHATUZUPOBAMb PACHPeOeieHIe 00HO20 U3 6HYMPEHHUX NAPAMEempPos8 Mamepuaid

- 6 coomeemcmeauu ¢ UHOUBUOYAILHBIM 3A0AHUEM,

Pabora Ne 4. Coznanune Mozennu Matepraa At KOMIIBIOTEPHOTO MOJICTHPOBAHHS

Ilocmpoenue oo0HoOnapamempu4eckol MoOenu Mamepuaia no OAHHbLIM —HAMYPHO20
ucnvlmanus. 3aoanue:



. cghopmuposamv  maccué OAHHLIX U3 3HAYEHUU OAi 08YX  NApaAMempos:
HAIIPADKEHUE, TE@OPMALIUA — na ochoge HamypHo2o 3KCnepumeHma (Cm. 1abopamopHyo
pabomy Ne3);

o 8bIOPAMb  MAMEMAMUYECKYI0  3A8UCUMOCTIb  OlI4  ONUCAHUSL  PACHPEOeleHUs.
IKCNEPUMEHMATIbHBIX 3HAYCHUL,

. cpeocmeamu EXCEL pewumsv 3a0ayy pecpeccuu — nooodOpams Heuz8ecmuule
K02 huyuenmol mamemamuyeckou Mooenu;

. onpedenums ko3¢ puyuenm oemepmunayuu — R2.

Pa6ora Ne 5. BupryanbHsiii skcriepuMenT B nmporpamme QFORM

Ilocmanoexa 6 npoepamme QFORM supmyanvnozo skcnepumenma no memooy ucnvlmaHus
Ha cocamue (ITOCT 4651-2014) obpazya KoMno3UYUOHHO20 ROIUMEPHO20 MAMEPUANA (CTOUCMOZO,
NOYYeHHO20 IKCcmpy3uell). 3adanue.

. esecmu noayuenuyro mooens 6 npoekm QFORM (cm. nabopamophyto pabomy Ned) u
BbINOTHUMb pACyem,
o CPABHUMb NOJYYEHHblEe Pe3VIbMamvl pacuema (8UPMYarbHO20 3KCNEPUMEHma) ¢

pesynromamamu pabomwi No3
Pa6ora Ne 6. Co3nanue Mojeni Matepualia ¢ IPUMEHEHHEM aJrOPUTMa MAIIMHHOTO O0YYCHUSI
Pewenue 3aoauu, onucanmoii 6 nabopamoproii pabome Ned cpedcmeamu MAUWUHHO20
00VUeHUsT — aneopumm JIUHEUHOU pezpeccul, aiecopumm CIy4atHulX 0epesvbes, daAlcoOPUmm
2PAOUEHMHO20 CRYCKA.

3.5 TemaTruka KypcoBoii paboThl

KypcoBas pabora mo gucnumuimHe «Peomorns W MeXaHUKAa METAUTMYECKUX H
KOMIIO3UIIMOHHBIX MaTEPUAJIOB)» HE IPEAYCMOTPEHA.

4. YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue

4.1 Hopmatusnbie 1oKyMeHTbI 1 OCTb1

1. TOCT 25.503-97. Pacuersl M UCHBITAaHUS Ha MPOYHOCTb. MeETO/Ibl MEXaHWYECKUX
ucnbiTanuii MetasmoB. METO/I UCIIBITAHUSA HA CXKATHE.
2.TOCT 4651—2014 (ISO 604:2002) ITnactmaccel. MeTo1 HCTIBITAaHUS HA CXKATHE.

4.2  OcHoBHas IMTEpaTypa
1. Canynos, B. T. IIporno3upoBanue Noa3y4eCTH U JJIUTEIbHON MPOYHOCTH KAPOIIPOUHBIX

craneit u craBoB DY : yueOHoe mocobue mis By30B / B. T. CamynoB. — 2-e uzn. — Mockasa :
N3narensctBo FOpaiit, 2020. — 135 ¢. — (Bricmiee o6pazoBanmne). — ISBN 978-5-534-08526-6. —
Texcr : osnmektponHsld  //  OOpasoBarenpHas — 1iargpopma  HOpaitr  [caiit]. —
URL: https://urait.ru/bcode/455786 (nara obpamenus: 20.04.2021)

2. Anexcanapos, JI. B. Ilpuknagnas ruapojuHaMuka :@ ydeOHOe mocoOue ajsi By30B /
J. B. Anexcanapos, A. 0. 3ybapes, JI. FO. MckakoBa. — Mocksa : M3narensctBo HOpaiit, 2020. —
109 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-07621-9. — Tekcr : 31neKTpOHHBIN //
O6pazoBarenpHas miatdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/455360 (mata
obpamenus: 20.04.2021)

3. baxanos, B. JI. Mexanuka aehopMHpyeMOro TBEpAOTO Tena : ydeOHOe mocodue s
By3oB / B. JI. baxanoB. — MockBa : M3parensctBo lOpaiit, 2020. — 178 c. — (Bsiciiee


https://urait.ru/bcode/455786
https://urait.ru/bcode/455360

obOpazoBanue). — ISBN 978-5-534-04104-0. — Tekcr: anekrponHsiii // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/453913 (mata oopamenwus: 20.04.2021).

4.3 onoJHUTeJbHAsI JUTepaTypa
1. B.B.ITukyns. [Ipuknannas mexanuka aegopmupyemoro TBepaoro tena. M.: Hayka, 1989 -

221 c.

2. Peonorus nox penakuueid @.Oiipuxa. M.: 3naTenbcTBO HHOCTpaHHOU JInTEpaTypsbl, 1962.

3. bezo6pazos 10.A., 3nenko M.A., 3otoB O.I'. AHanu3 CTPyKTYpbl 00pa3IoB, MOJTYICHHBIX
DMLS u SLM-meTomamu OBICTPOrO MPOTOTHUIUPOBaHUS // 6-51 MexmayHapoaHas MOJIOJCKHAS
Hay4yHO-TIpakTH4ecKass KoH(pepeHuUss «VHHOBAalMOHHbIE TEXHOJIOTMM B METAUIYPrUH U
MamuHocTpoeHuny». Exkatepenoypr: U3a-Bo Ypan. yu-ta, 2012. C. 154-157.

4. banamoB A.B., Uepnanues A.O., Hosukosckuit E.A., Anansun C.B., benomnoros C.B.
HccnenoBanue MPOYHOCTH U3JICIIHNA, MTOTYICHHBIX MeTofoM 3D-nevarn // [1o13yHOBCKUI BECTHUK.
2016. Ne 2. C. 61-64.

4.4 DaekTpoHHbIe 00pa3oBaTe/bHbIE PECYpPChl

1. O0P «Peonorus u MexaHUKa METAUIMYECKUX U KOMIIO3UIIMOHHBIX MaTEPUATIOB:
https:// Ims.mospolytech.ru/course/view.php?1id=10395

4.5 JluneH3HoHHOEe | CBOOOJHO  pacmpocTpaHsieMoe INPOrpaMMHOe
o0ecreuenue

1. [IporpammHoe obecriedeHre He TPEeTyCMOTPEHO, 3a uckitoueHueM [10 miis gemoHcTpanuu
IIpE3EHTALNM.

4.6 CoBpemeHnHble npodeccnoHaTIbHbIe 0a3bl TAHHBIX U UHGOPMaIUOHHBbIE
CIIPaBOYHbIE CUCTEMbI

Kaxnplii cTygeHT obOecnedeH MHIMBHUIYaJbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA, IPE/ICTaBICHHBIM Ha caiiTe Mocnonurexa B pasjiene:

1. «bubnuoteka. DneKTpoHHBIE pecypch» http://lib.mami.ru/lib/content/elektronnyy-katalog

2. «bubnuoreka. DIEeKTPOHHO-OMOIMOTEUHbIE cucTeMbl» http://lib.mami.ru/lib/ebs

3. OBC «M3narensctBa Jlaney - https://e.lanbook.com/

4. Metogomor - CalT TOCBSIIEH H300peTaTeIbCKUM 3aJadaM W METOJaM WX PEIICHUS.
www.metodolog.ru

5. [lone3nble yueOHO-METOANMUECKHE MaTepraibl IPEICTaBICHbI Ha CalTax:

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

2. Scopus: www.scopus.com
3. bubnuoreunslii neHTp yHUBepcuTeTa: http://lib.mami.ru/marc21

4. bubnuorteunslit neHtp https://sciencedirect.com
5. bubnuoreunsrii ieHTp https://www.researchgate.net/


https://urait.ru/bcode/453913
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/ebs
https://e.lanbook.com/
http://www.metodolog.ru/
http://elibrary.ru/
http://www.scopus.com/
http://lib.mami.ru/marc21
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S. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

JIeKIMOHHBIE ayIUTOPUU OOIIET0 YHUBEPCUTETCKOTO ayAUTOPHOTO (OHIA, OCHAILCHHBIC
MYJIbTUMEANMHBIMU TIPOSKTOPAMHU JIJIsl TTOKa3a BUACO(DUIBLMOB H ITPE3ESHTAIHIA.

Jis  mpoBeneHUs ~ MPAKTUYECKUX  3aHATUNA  3aJeHCTBYIOTCS — ayIOUTOPHH  OOIIIEro
YHUBEPCUTETCKOTO ayAUTOPHOIrO (hOH/IA, OCHALIICHHbIE MYJIbTUMEAUMHBIMU MPOSKTOPAMHU.

6. MeToauueckne peKOMEHIANMHU

6.1 MeToanueckue peKOMeHJAIUM [JIsl TNpPeNnoAaBaTesid MO OPraHU3alUu
00y4eHus1

OcHOBHOE BHHUMaHHE TPH M3YyYCHHH JUCHUIUIMHBL «Peojiormss W MeXaHHKa
MeTAJIHYECKUX M KOMIO3UIMOHHBIX MAaTepPHAIOB» CIEAyeT VYACNATh (OPMHUPOBAHUIO Y
CTYJICHTOB TEOPETUYECKUX 3HAHWUN U MPAKTUYECKUX HABBIKOB B OOJACTH TEUEHUS IJIACTHYECKU
nedOopMUPYEMBIX CPell, B TOM YHCIIE TBEPABIX, CHITYYHX, TeIe00Pa3HBIX.

TeopeTtnueckoe n3yueHrne OCHOBHBIX BOIIPOCOB Pa3/IeNiOB JUCIUILIMHBI IOJKHO 3aBEPIIATHCS
J1a00paTOPHBIMU PabOTaMH.

Jia  akTUBU3aUMK y4eOHOro mpolecca MpU H3YYCHHH AUCHUIUIMHBL 3(h(HEKTUBHO
MPUMEHEHHE MPE3eHTAIUH 10 Pa3INYHbIM TeMaM JIeKIUH U 1a00paTOpHbIM paboTaM, B TOM YHUCIIE
0 TeM, JJIsl KOTOPBIX CTYJIEHTaM BBIJIAIOTCS] HHINBHIyaJIbHBIE 3a1aHUS.

Jly1g mpoBeieHUs 3aHATUH 10 AUCLMITIINHE UCIIONB3YIOTCS CPEICTBA OOYUEHHUS:

- yueOHUKHU U yueOHble mocoOus, nHpopMalmoHHbIe pecypchl HTepHeTa;

- pa3paboTaHHbIE MTPE3SHTAIUH 110 PA3IMYHBIM pa3zesiaM Kypca;

- KOHCIIEKTHI JIEKIMM, BUACOCIOKETHI, pa3MemieHHble Ha matdopme CO-Mocnonurex
(https://lms.mospolytech.ru/course/view.php?id=10395) nns  BBINOTHEHUS  HHAMBUAYAJIbHBIX
3aJJaHU JUI CAMOCTOSITENIbHON pabOThI CTY/IEHTA I10 JIEKLUAM U 10 Ja00paToOpHbIM paboTam.

6.2 MerToauueckne yKazaHusi 1J151 00y4AIOUIMXCH M0 OCBOCHUIO U CIUNJIMHBI

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHJIOB YyueOHbIX 3aHsaTHid. Llens
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMATPUBAEMbIX B
paMKax JIEKIIUH TaHHON TUCIUIUIMHBI, a TAK)Ke B paMKax J1a00paTOPHBIX padoT.

AynuTtopHas caMOCTOsITeNIbHAs paboTa MO JUCIUILIMHE BBIMOIHIETCS Ha YUeOHBIX 3aHATUAX
[0/ HEMOCPEJACTBEHHBIM PYKOBOJCTBOM MPENOJABaTENsl MW IO €ro 3aJaHui. BHeayauTopHas
camocTosiTeNlbHas padoTa BBINOJHSAETCS CTYAEHTOM [0 3aJaHMI0 IpernojiaBarens, HO 0e3 ero
HEITOCPEICTBEHHOTO y4acThs. BBINOIHEHHBIE 3a/laHusl 3arpyXKarTcs CTyIeHTOM B Kypc DOP mis
MTOCJIETYOIIEN TPOBEPKH IPETIOIABATEIIEM.

3agaum caMoCTOATEILHON Pad0OThI CTYAEHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON pabOThI;

- OCBOEHHUE COACPIKAHUS TUCLUILINHBI;

- yriIyOJieHHE COJEPKAHUS U OCO3HAHWE OCHOBHBIX HMOHSATHH JUCHIUIUINHBL

- IICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYEHHOTO B X0JI€ CAMOCTOSTEIIbHBIX 3aHATHI
1utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY;
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- BBIIIOJHUTE HHAUBHUAYAJIBHOC 3aaHNEC 110 JICKINOHHOMY KYpPCY.

Buabl BHeayIMTOPHOI cAaMOCTOSITE/ILHOM PadoThI:

- CaMOCTOATCIIbHOC U3YUYCHUC OTACIbHBIX TCM JUCHUIIIINHBI,

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;
- IOATOTOBKA K JIAOOpaTOpPHBIM paboTaM;

- BBIITOJIHCHHUC WHANBUAYAJIbHBIX SaHaHI/Iﬁ 110 3aKPCIJICHUIO TCM.

JU71st BBIIOJTHEHHUS JII0O0O0T0 BHJIa CAMOCTOSTENBHON paboThl HEOOXO0AUMO IPOUTH CIEAYIOIINE

OTallbI:

- OIIpCACICHUC LICIIN CaMOCTOSATEIbHOM pa6OTBI;
- KOHKPCTHU3aIlHA IMO3HaBaTEIILHOM 3aJa4u,

- CaMOOIIEHKAa TOTOBHOCTH K CAMOCTOSTEIILHOM pa60Te;

- BBI60p aICKBATHOI'O crocoba HeﬁCTBHH, BCAYUICT'O K pCHICHUTIO 3a1da4H,

- INTAaHUPOBAHHUEC pa6OTLI (CaMOCTOHTeHLHOﬁ 1M C IOMOIIBIO npenonaBaTen;I) HaJ 3aJaHUCM,

-OCYIICCTBIICHUEC B IPOHCCCC BbIIIOJIHCHUA CaMOCTOSITEILHOMN pa6OTBI CaAMOKOHTPOJIA

(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThI U KOPPEKTUPOBKA BHIMOTHEHHS paOOTHI;

- peduekcus;

- Mpe3eHTaIus Jab0opaTOPHBIX padoT.

7. DoH/1 OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLIeHUBAHUS Pe3yJIbTATOB 00y4eHHUs

Haumenosanue [IpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OIICHOYHOTO OIICHOYHOTO CPEJICTBA B
oC cpencTaa
CpelicTBa dOC
[IpencraBienne CTyaeHTOM HapaOOTaHHOM
1 [Ipeszentanus paboTel| UHGOpMAIIMKM MO  3aJaHHOM  TemaTuke | TeMbl VHIMBU1yaIbHBIX]
(IT) WHJMBHUIYaJIbHOTO  3aJaHusi B BUJAE | 3aJaHUI
MIPE3CHTAIINH.
CpencTBo KOHTpPOJIA, OPraHM30BAaHHOE Kak
crienuanpHas  Oecela  MEIAaroruYecKoro
VYcTHBIM opoc, | paboTHHKA C oOyyaromuMmcss Ha TeMbl, | Bompocsl o
2 cobeceoBaHue, CBSI3aHHBIE C W3Yy4aeMOW AMCIHUIUIMHOW, W | TeMam/pasjesiaM
(YO) paccuMTaHHOE€ Ha BBISICHEHHE O0BEMa | TUCIUTUIMHBI
3HAHUN 00YYaroIIerocs MO OMpeleICHHOMY
pasneny, TeMe, mpodaemMe u T.11.
CamocrosiTenbHOE U3YUEHUE OTACIBbHBIX TEM
o azzenam VCIUTTAHBI c
JlaGopaTopHbie pas el
WCIIONb30BAHUEM OIMCAHUW K MaTeHTaM U
3 paboThI Tembl 1abopaTOpHBIX paboOT
(IP) ABTOPCKHMM CBUJIETEIHCTBAM, HOPMATHBHO-

MpPaBOBOM  JIOKYMEHTAIIHH, HATYPHBIX
00pa3moB, KOMIBIOTEPHBIX MOJACIICH U JIp.
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NunuBunyansHoe
3aJaHue
(M3)

CpencTtBo NpOBEPKH YMEHUU MNPUMEHSTH
MOJy4YeHHBIE 3HAHUS §(0) 3apaHee
OMPENICICHHON METOIUKE JUIsl pelIeHus
3a7a4  WIM 3aJaHUi 10 MOJYJIK WU
JHUCIUILIMHE B 1[CIIOM

TeMbl HHIUBUYATbHBIX
3aJITaHUN

Tectuposanue (T)

Cucrema cTaHIapTH3MPOBAHHBIX 3aIaHUM,
MO3BOJISAIOIIAs aBTOMAaTH3UPOBATH
NpOLEAYPY H3MEpPEHHs YPOBHS 3HAHHHA |
YMEHUH 00y4aroIerocs

Bormpocs! (mpumepHbIe) 115
MTOJATOTOBKH K
TECTUPOBAHUIO

7.2 IlIkajga 1 KpUTEPUHN OLIEHUBAHUSA Pe3yJIbTATOB 00yUYeHMsI

K HpOMG)Ky’l'O‘IHOfI arrecTaiuuu CTYACHTBI AOJIKHBI BBIITOJIHUTE CICAYIOIIUE BU/IbI y‘-IG6HOI>i

paboThl, MpenycMOTpeHHbIE pabodeil mporpammoi 1o aucuuiuinHe «Peosorusi m mexaHuka
MeTAIHYeCKUX U KOMIO3MIMOHHBIX MaTepuajoB» (BBINOJHEHHE M 3alluTa JabOpPaTOPHBIX
paboT, BBINOJHEHHWE 3aJlaHUN Ha CaMOCTOSTENIbHYI0 TMOJIOTOBKY, a TaKXe BBINOJIHEHUE
WHMBUIYAIbHBIX 33JIaHUN ¥ TECTOBBIX 33JaHHUIA C YIETOM BBIIICOTTMCAHHBIX TPEOOBAHUI).

Ixana oueHuBaHUA

Onucanue

OTIIMYHO

BrimonHeHsl Bce BUABI y4eOHOM paOOThI, IpeayCMOTPEHHbIE Y4eOHBIM
maHoM. CTyZIEeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
HaBBIKOB TPHUBEIEHHBIM B TaONHIIAX TOKa3aTeNsIM, OMEepUpyeT
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU, HaBBIKAMH, IPUMEHSET UX B
CUTYalUsIX IOBBIIICHHOW CII0KHOCTH, HE MCIIBITBIBAET 3aTPYAHEHHI
MPY aHAJTUTUYECKUX ONEpalusX, NIEPEHOCE 3HAHU U YMEHHUI Ha HOBBIE,
HECTaHJApPTHBIE CUTyaLlUH.

Xoporo

BeinonHeHs! Bce BUbI y4eOHOM paboThI, MPelyCMOTPEHHbIE Y4eOHBIM
w1aHoM. CTyIeHT JIEMOHCTPUPYET YaCTHUYHOE COOTBETCTBHUE 3HAHUM,
yYMEHUH, HaBBIKOB IPUBEJICHHBIM B TaOJIMIIaX MMOKa3aTesIM, ONIEpUpPYET
MpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMH, IPAMEHSIET UX B
CUTyallUsX MOBBIIIEHHON cioxHocTu. Ilpu 3TOM MOryr ObITh
JIOTYIIIEHbl HE3HAUUTENbHbIE OMIMOKH, HETOYHOCTHU, 3aTPYAHEHUS MTPU
AQHAINTUYECKUX ONEPALHUAX, MEPEHOCE 3HAHMM U YMEHHMIl Ha HOBBIE,
HECTaH/IapTHbIE CUTYaIHH.

YILOBJ'ICTBOpI/ITCJ'ILHO

BoinonHens! Bce BuAbl y4eOHOM paboThl, IPeayCMOTPEHHBIE Y4eOHBIM
m1aHoM. CTyIEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMU,
YMEHHMH, HaBBIKOB TPHUBEACHHBIM B TaliMlax IOKa3aTelsM,
JOMYCKAIOTCA  3HAYUTEIbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HAHUM, YMEHUM, HABBIKOB IO PSIY MOKa3aTeIeH, CTyIEHT UCIBITHIBAET
3HAUUTENIbHBIE 3aTPyJHEHUs MpU ONEPUPOBAHUM 3HAHUAMU U
YMEHUSIMH TIPU UX IEPEHOCE Ha HOBBIE CUTYaIUU.
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HeynosnerBopurensHo

He BemonHen oauH wim  Oojiee  BHIOB  y4eOHOW  paboOTHI,
MPEIyCMOTPCHHBIX  yu4eOHBIM TuIaHOM. CTYIEHT JEeMOHCTPUPYET
MOJTHO€ OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHUH,
YMEHHI, HAaBBIKOB TMPHUBEACHHBIM B  Ta0lWIAX TOKa3aTelsM,
JOTMYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, TIPOSBIACTCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB I10 sy IIOKA3aTelIel, CTYACHT HE MOXKET
OTICpUPOBATh 3HAHUSMH M YMEHHSAMH IIPH HX IEPEHOCE Ha HOBBIC
CUTYaIUH.

Tembl HHAUBUIYAJBHBIX 32aHU 10 JEeKIUAM

Bri6pats anautusHyto Texnonoruto (AT) u BeiOpats matepuain anst AT. Haiitu onny Moaenb
JUUIs1 BBIOpAaHHOTO MaTepuaia.

Odopmiienne B hopmate Mpe3eHTAIMH TPEICTaBUTh OMUCAHNE MOAETH MaTepuaa;

o MapKa MaTepHalia M €ro OlucaHue (XMM.COCTaB; MEX.CBOWCTBA)

. Mojieb MaTtepuana (popmyna; 001acTh OnpeeeHus)

o KaKHe METO/Ibl HCITBITAaHMsI ObLIIM MIPUMEHEHBI JIJIS TOJIYYEHHUS MOJICIIH MaTepralia
[ ]

TAC UCII0JIb30BaHa MOJCIIb MaTCpuraia

7.3 OuneHouHbIe CPeACTBA

7.3.1. Texymui KOHTPOJIb

Tekylmuii KOHTpPOJIb BKJIKOYAET: NPOBEPKY BBINOJHEHUS WHIMBUAYAIbHBIX 3aJaHUU IO
JEKUHUSAM U 0 IPAKTUUECKUM 3aHSITHUSIM, a TAKXKe MPOBEPKY KypPCOBBIX paloT.

Ha naty mpoBeneHus mpoMeKyTOYHOM aTTecTallMd B (pOpMeE 3K3aMeHa CTYJIEHT JOJKEH
BBITMIOJIHUTH U 3aLIUTUTH KYPCOBYIO paboTy.

7.3.2. TlpoMexyToyHasi aTTeCTaIUs

IIpomexyTounas arrectanus oOydaromuxcs B popMe 3a4€ra MpOBOJUTCS MO pe3ysbTaTaM
BBIMIOJTHEHUSI BCeX BUAOB Y4eOHOIl paOoThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJIaHOM M0 JaHHOU
JTUCIUILINHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3Y/IbTAaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKa CTENEHM JOCTHKEHHs OOYUYalOIIMMHUCS IUIAHUPYEMBIX pPe3yJbTaToB
o0y4yeHHs] 1O JAUCHUIUIMHE (MOJYJIO) MPOBOAUTCS TNpenojaBaTeieM, BEAYIIUM 3aHATHS TI0
JUCIUILIMHE (MOIYJII0) METOIOM 3KCHepTHOM oueHKU. [1o uToram npomexyTo4HoON aTTecTaluu 1o

JUCLUIUIMHE (MOJYJII0) BBICTABIISICTCS OLIEHKA «3aUTCHO» WIIM «HE 3a4TEHO».
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BapuanT Ousiera 11 npoBeeHNs IK3aMeHa

MUHHCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPALINU
OENEPAJIBHOE 'OCY AIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXIAEHUWE BbICHIET'O OBPA3OBAHUA

«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

QdaxynpreT MammHocTpoeHus, kKapenpa «O6padoTka MaTepHatoB AaBICHHEM H aIIUTHBHBIC TEXHOJIOTHIDY
Jucturmumaa «Peosorns 1 MexaHuKa MeTaTIHYECKUX M KOMITIO3ULIMOHHBIX MaTePHAJIOB
O6pazoBarenbHas nporpamma 27.03.05 MuHoBaTHKa

Kype 3, cemectp 5

3K3AMEHHAIIMOHHBIA BIIET Ne3

1. Ilpusenute onpenenenue s TepMUHa «1eGOPMaNUL» U IEPEUHUCIIUTE BUIBI
nedopmaruu.

2. Kak onpenensercs kodddumpeHT nerepmuaanuu R2?

3. Bormpoc 1o uHAMBUyaIbHOMY 33JJaHUIO

YTBEpkKIEHO Ha 3aceJaHuM Kaheapsl « » 202 r., mpotokon Ne_ .
3as. kadenpoit /T1.A.Iletpos/
Crpykrypa Oniera:

Bomnpoc 1: Teopernueckuii Borpoc

Bonpoc 2: Bompoc no nabopaTopHoil padoTe (MpH HAJUYMM CAAHHBIX O Hayajla CECCUU
1abopaToOpHBIX padboT)

Bonpoc 3: Bompoc 1o UWHAMBHIyaJbHOMY 3aJaHui0 (IpU HaJMYUU  CAAHHOIO
MHAMBUAYaJIbHOTO 3aJaHMsI 10 Hayalla CECCHH)

CTpyKTypa OLIeHKH 0TBeTa HAa BONPOCHI IK3AMEHAMOHHOI0 Omnjiera:

- «OTJIMYHO» - TIPUBEACHBI pa3BEPHYTHIE OTBETHI Ha TPH BOIIPOCA; COOJIIOJICHBI CPOKH CIa4uH
71a00paTOPHBIX PadOT ¥ MHAWBUIYAIBHOTO 3aJaHHs

- «XOpOUIO» - MPHBEJEHBI HEMOJIHbIE OTBETHl Ha TPU BOIPOCA; COONIOJIEHBI CPOKH CIauu
1abopaTopHbIX pabOT U MHAUBUAYAIBHOTO 3aJaHUS

- «yIOBJIETBOPUTEIILHO» - IPUBEJIEHBI OTBETHI C OMKWOKaMU Ha TPU BONpOca; COOIOCHBI
CPOKH cJjauu J1abOopaTOPHBIX PadOT U MHAUBHUIYAILHOTO 3aJaHUS

- «HEYIOBJETBOPUTENIHLHO» - 1O Hayajda CECCUM He cJaHbl JlabopaTtopHble pabOThl U
WH/IMBUYaJIbHOE 33JJaHKE, POIYIIEHO OOJIBIIMHCTBO Ja00paTOPHBIX 3aHATHIMA
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IIpumepHbIii NepevYeHb BONMPOCOB /ISl NPOBeJeHHUS] NMPOMEKYTOYHON AaTTecTaluu
(3K3aMeH) U TeCTUPOBAHMS

KoHTponbHbIe BOIIPOCH! 7151 IPOMEKYTOYHOM aTTecTalui U (POpMUPYEMbIE MU KOMIIETCHLIUU

1. YUto sBiseTCS OCHOBHOM 3aJaye€il pEoJIOTMM M KaKHE IMPOLECChl PacCMaTpPUBAIOTCS B
peosiorun?

2. YTo Ha3bIBaIOT PEOJIOTMUYECKUM CBOWCTBOM M KAKUE pa3Jieibl BBIIEISAIOT B PEOJIOTHH, KAK
Hayke?

3. Uto coboli mpeacTaBiseT TUIIOBOW peosiormueckuid mpomecc? [lpuBenure 2-3 mpumepa
PEOJIOTMYECKOr0 IIpoLecca.

4. Yto Takoe yNnpyroctb, ¢ TOYKU 3PEHUS PEOJIOTUU M KAKHE XAPAKTEPUCTUKH YIPYroCTH
BBIICIISIOT B PEOJIOTUN?

5. Uro Takoe IUIACTUYHOCTb, C TOYKH 3pPEHHUS PEOJIOTMM U KaKHhe XapaKTePUCTUKU
IJIACTUYHOCTHU BBIACIISIIOT B PEOJIOTUn?

6. Uto Takoe BA3KOCTb, C TOYKHU 3PEHHUS PEOJIOTMM U KaKWe XapaKTEPUCTHKU BA3KOCTH
BBIICJISIOT B PEOJIOTUN?

7. IlpuBenuTe onpeneneHue 1Jis TepMUHA «1ehopMaIys) U MEPEUHCINTE BUABI AehopMarum

8. IlpuBenute ompeneseHre s TEPMUHA «HANPSIKEHUE) U KaKUE BBIACISAIOT KOMIIOHEHTHI
HaNpsDKeHUs?

9. IlpuBeauTe onpeneneHue Il TEPMUHA «MOJEIIb MaTepraliay U IPUBEAUTE 2-3 mpuMepa,
WJUTFOCTPUPYIOLIUX PEOJOTHYECKYI0 MO/IENIb MaTepurara.

10. IIpuBenure ompeneneHue Uil TEpMUHA «KpaeBas 3anada». Kak B KkpacBoW 3amaue
yCTaHaBJIMBAETCS B3aMMOCBSI3b MEXK/y HaNpspkeHueM U aedopmarueit?

11. Yro Takoe TeH3op HampsbkeHuil? [IpomsunrocTpupyiiTe Ha NIpUMEpe AJIEMEHTAapHOU
MaTepUAIbHON TOYKHU

12. Yto Takoe TeH30p AedopMaluy U CIUIOIMIHOCTh MaTepHraa’?

13. Yto n3ydaercs peosorus ¥ MpUBEAUTE TPU IIPUMEPA PEOJIOTMUECKOT0 IOBEIEHUS Tell?

14. MarnuTtopeosjoruyeckas >KHAKOCTh: ompeneieHue, 3 pexuma sxkujakoctu. O6macth
IIPUMEHEHHUS

15. IlpuBeaute npuMep NPUMEHEHHS] MAarHUTOPEOJIOTMUECKON XKUAHOCTH B aJJIUTHUBHBIX
TEXHOJIOTHSX

16. Kakue xapakTepucTUKH MaTepualia HEOOXOIUMO 3HATh Ui OMUCAHUS PEOJIOTHYECKOTO
noBesieHus (OTOMOIMMEPHOT0 MaTeprasa B aTATUBHBIX TEXHOJIOTUSAX?

17. Kakue xapakTepUCTUKH MaTepHajia He0OXOJUMO 3HATh JJIS ONMHUCAaHUS PEOJIOIHUECKOTO
MOBE/ICHUS TEPMOIUIACTUYHOIO MaTepraia B aJINTUBHBIX TEXHOJOTUSIX?

18. [laiiTe ompenelleHHEe HACATBHO YIPYroro MaTepuana W IPUBEIUTE IMPUMEPHI €ro
IIPUMEHEHHUS B TEXHHUKE.

19. aiite ompeneneHue UAEaNbHO IJIACTUYECKOTO MaTepuasga U MPUBEAUTE NPUMEPHI €r0
IIPUMEHEHHUS B TEXHHUKE.

20. JlaiiTe ompeAeNeHUE HACATBHO BS3KOIO MaTepuala W IPHUBEAUTE IPHUMEPBI €ro
IIPUMEHEHHUS B TEXHHUKE.

21. Mexannueckuii 1 TpadUueCKuil aHAIOT UCATBHO YIIPYroro Marepuaia. B yem oTimune
UJeANbHO YIPYroro MaTepHuaia oT UI€aJbHO IUIACTUYECKOT0 MaTeprana’?

22. Mexanndeckuid U rpadudeckuii aHajaor HACATbHO IJIACTHYECKOTO MaTepuana. B yem
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OTJINYME UJCATHHO MJIACTHYECKOTO MaTepralia OT UA€aIbHO BA3KOro Marepuana?

23. MexaHu4eckuii u rpadUYecKuil aHaJIor HIealbHO BS3KOTO Marepuaia. B uem orimdue
UJEAIBHO BSI3KOI'0 MaTepuaia OT UJIeaIbHO yIIPpyroro Marepuana’?

24. Yto mnoHMMaeTcs MOJ <«IUIaCTUYECKU-BI3KMI Marepuan»? Kakumu cBOWCTBaMHM OH
Xapaxkrepusyercs?

25. llepeuncnuTe OCHOBHBIE IpaBUJIa COCIMHEHHS HJCAIBbHBIX MAaTEpPUATIOB B OJHO
PEOJIOTMYECKOE TETIO.

26. I[TocTpoiiTe peosornuecKyo MOJIENb TEPMOIUIACTUIHOTO IOJIMMepa 00pabaThIBaEMOro 10
TEXHOJIOTUH JKCTPY3uOHHOU 3D-meuatu. Mojenu KakuxX MPOCTHIX HACATbHBIX Tell OHa Oyjaer
BKJIFOYATh?

27. IlocTpoiTe pPeoJOTHYECKYI0 MOEIbh METAIMYECKOTO MOpOoIIKa o0pabaTsiBaeMoOro Imo
TEXHOJIOTMH CEJIEKTUBHOIO JIA3EPHOIO CIUIaBJIeHUs. MoJlean Kakux MPOCTHIX UACAIbHBIX TEJ OHA
OyZIeT BKIIYaTh?

28. UTto moHMMAaETCs MO1 TEPMUHOM «(PEHOMEHOJIOTHYECKUI TI01X01»?

29. IlpuBenuTe KIaccuPpUKAIUIO CTPOSHUS MaTepuana. B yem pasHuiia Mexay aMmophHbIM U
KPUCTAJUIMYECKUM TEIOM?

30. Kakue Tunsl Kpuctauimueckux pemetok Bl 3Haete? [pommtoctpupyiite oTBeT

31. IlpuBegute OOIMI aJIrOpUTM ONpPEACNCHUS THUIA KPUCTAJUIMYECKOW PEIICTKH.
[IpowsmocTpupyiTe OTBET OJTHUM-JIBYMs IIPUMEpPaMuU

32. Yto Takoe «MOJIEKYJspHas KpuUcCTaJiMueckasl pemierka»? Ilepeuncinre ocHOBHBIE €€
CBOMCTBA U MIPUBEIUTE OJIMH IIPUMEP BEUIECTBA C JAHHBIM TUIIOM PELIETKHU.

33. Yo Takoe «aToMHas Kpuctajuimueckas pemerka»? [lepeuncnnre oCHOBHBIE €€ CBOMCTBA
Y IPUBEUTE OJIMH MIPUMED BEIIECTBA C TAHHBIM TUIIOM PELIETKH.

34. Yto Takoe «MOHHAs KpUcTamuyeckas pemerka»? Ilepeunciante ocHOBHBIE €€ CBOMCTBA
Y TIPUBEUTE OJIMH MIPUMED BEIIECTBA C IAHHBIM THUIIOM PEIIETKH.

35. YUrto Takoe «MeTayuTM4ecKasi KpucTajuinueckas pemierka»? [lepeuncnure ocHOBHBIE €€
CBOMCTBA U MPUBEIUTE OJMH MPUMEP BEIIECTBA C JAHHBIM TUIIOM PEIIETKH.

36. [lpuBeauTe onrcanue KiacCUpUKAIIUU PEOJTOTHUECKUX MOJIeNIel MaTepuaa.

37. Uro Takoe «kpaeBas 3amada»’? UTo MOKeT ObITh OTHECEHO K MCXOTHBIM JaHHBIM U K
BBIXOJIHBIM IIapaMeTpam 3agaun’?

38. Kakue criocoObl MOCTAaHOBKY KpaeBO 3a/1a4uM BBIICISAIOT U B YEM MEXI1Yy HUMU paznudue?

39. Ilepeuncnure Bce ypaBHEHUs, KOTOPHIE BXOJAT B COCTaB KPAaeBOM 3a1auu

40. Kakpne paznuyaroT TeMneparypHble TpaHU4HbIE YCIOBHS? B yemM Mex 1y HUMU OoTiIinuue?

41. Kakue BUAbl HANPSYKEHHOTO COCTOSIHUSI BBIACNSIOT B AJIEMEHTApHON MaTepUaIbHOMN
TOYKe?

42. Kakue BuIbI AeOPMHUPYEMOTO COCTOSIHUSI BBIICISIOT B DJIEMEHTAPHOM MaTepHATIbHON
TOuKe?

43. Yto Takoe cpeaHee HapsbkeHne?

44. B yem pa3HUIIa MEXY LIAPOBBIM TEH30POM HANPSLKEHUM U J€BUATOPOM HaANpPsKEHUMN?
[TpoummocTpupyiiTe OTBET rpa@UIecKH.

45. YUto noHMMaeTcsi MOJA TEPMHHOM «3a/laua PErpeccCHr» M 4YTO SBISIETCS BBIXOJIHBIM
napamerpoM? [IpuBenure npumep.

46. Uro moHUMaeTcs MOJ TEPMHUHOM «ONTHUMM3AIMS» U A Yero HeoOXoauma IieneBas
byHKIMS?

47. B ueM pa3HHIIA MEXKTYy «YCIOBHOW» U «0€3yCIOBHOI» ONTUMHU3AIEH?
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48. Ilepeuncnure METOIbl UCIIBITAHUM, TPUMEHSIEMBIE JIJIS1 OTIPEICTICHUSI MOJIETTU MaTepuara.
JaiiTe pa3BepHyTYIO XapaKTEPUCTUKY OJHOTO U3 MEPEUUCICHHBIX METOIOB.

49. B yem pasHHIla MEXAY METOJOM HUCIBITAaHUS HA CXKAaTHE€ M METOJIOM MCHBITAaHUS Ha
pactspkenue? [IpenmMyiiecTBa U HEIOCTATKU KaX/I0TO U3 ATUX JBYX METO/IOB.

50. UYto Takoe «HATYpHBIA DJKCIEPUMEHT» U «BBIUUCIHUTEIBHBIA SKCIECPUMEHT»?
[IponmttocTpupyiiTe OTBET MPUMEPAMHU.



