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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 AUCHUIITHHE

Heablo ocBoeHus mUCHUIUIMHBI «Peosiorusi W MeXaHHWKAa MeTALUIMYeCKHX |
KOMITO3HIIHOHHBIX MATEPHAJIOBY SIBIISCTCS (HOPMUPOBAHKE Y CTYJICHTOB TCOPETHUCCKUX 3HAHUI U
MPAKTUYECKUX HABBIKOB B OOJIACTH TEUCHHUS IJIACTUYECKU JIeOPMUPYEMBIX Cpell, B TOM YHCIE
TBEPJIBIX, CHIITYYUX, TeJIe00pa3HBIX.

K oCHOBHBIM 3a1ayaM OCBOCHHUS AMCHHUIUIMHBI «PEOJIOTHS U MEXaHMKa METAJUTMYSCKUX U
KOMITO3UITHOHHBIX MATEPUAIIOBY CIICYET OTHECTH:

e chopmupoBaTh 0a30BbIC 3HAHUS OCHOB PEOJIOTHH M MEXAHHKH METATUYCCKHX H
KOMITO3MIIMOHHBIX MaTEPUAIIOB;

e BBIPaOOTKA HABBIKOB ITOCTAHOBKH U MPOBEJACHUS HATYPHBIX IKCIIEPUMEHTOB;

e BbIPabOTKA HABBIKOB ITOCTAHOBKH U IIPOBEICHUS BUPTYAIbHBIX YKCIIEPHMEHTOB;

e BBIPaOOTKA HABBIKOB BBISBJICHUS B3aHMOCBSI3U MEKIY XapaKTEPUCTHKON MaTepuaa
U IapaMeTpamM, XapaKTepU3YIOIIMMH YCJIOBUS BO3JEHCTBUS HA MaTepuan (MOAEIN
Marepuana) JUis TOCICAYIONIEr0 MPUMEHEHHS B PACYETHBIX KOMITBIOTEPHBIX
cucremax kiaacca CAE (Computer-Aided Engineering);

e BBIPaOOTKA HABBIKOB OILCHKH TOYHOCTH YCTAHOBJICHHOH MOJEIHM MaTepuaia, B TOM
YHUCJIC C IPUMECHCHUCM AJITOPUTMOB MAallIMHHOI'O O6y‘-I€HI/I$I.

N3yuenune kypca «Peosiorus 1 MEXaHMKa METAJUIMYECKUX U KOMIIO3ULMOHHBIX MaTEPUAJIOB
CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO Kpyrosopa M JaeT TOT MHHUMYM (yHIaMEHTAIbHBIX
3HaHUH, Ha 0aze KOTOPHIX CHOPMHUPYETCS MPEACTABICHUE O MATEMATHYECKUX MOJENSAX TEUCHUS
MaTepUaJIOB, B TOM YHCJIC IPUMEHSIEMBIX JUIS U3YUYEHHUS aJIUTUBHBIX TEXHOJIOTUN C IPUMEHEHUEM
pacueTHBIX KOMIIBIOTEPHBIX cucTemax kiacca CAE.

OOyuenue o AuciuIuInHEe «Peos1orusi 1 MeXxaHHKa MeTAJIHYeCKHX U KOMIO3UIIMOHHBIX
MaTepHaI0oB)» HAMPABICHO HAa POPMUPOBAHUE Yy O0YUAFOIIMXCS CICAYIOIINX KOMITCTCHIIHA:

Kox u HauMeHOBaHNE KOMIETEHIH I NHaukaTopbl 10CTHKEHUST KOMIIETEeHIHT
OIIK-1 cnocoOGHOCTh aHaIM3UPOBATH | 3HATH:

3a1a4u npodeccuoHanbHON . OCHOBHBIE 33aKOHBI €CTECTBEHHOHAYYHbIX
IOEATECIIPHOCTH Ha OCHOBE HOHO)KeHHﬁ, JAUCHUILUINH, IpaBUJIa NOCTPOCHUS TCXHHYCCKHUX
3aKOHOB M METOJOB B 00JacTH CXEeM H YepTeKeif;

MaTEMaTHKH, €CTECTBEHHBIX u * [pUHINTNATIBHBIC OCOOEHHOCTH

MOACIIUPOBAHUSA MAaTCMATHUICCKUX, (1)I/I3I/I‘ICCKI/IX nu
XUMHUYCCKUX MNPOUECCOB, MPECAHA3SHAUCHHBIC JJIA
KOHKPETHBIX TCXHOJOTUYECKUX ITPOUCCCOB, B TOM
YHCJIC aJAUTUBHOIO IIPOU3BOACTBA,

TEXHUYCCKUX HAYK

yMeThb:
. BEIOMpaTh METOJ| WCIBITAHUS OO0pa3loB
MaTepuana JJis ONPENeICHUs ero PEOJOTHISCKUX
CBOIICTB,
.

BJIANETh:
. METOAMKON  00pabOTKHM  pe3yJabTaTOB
HATYpPHBIX DKCIIEPUMEHTOB,
® HaBbIKaMH IIOCTAHOBKH BUPTYaJIbHOT'O

OKCIIEPUMEHTa M  COCTABJIEHUS  aJeKBaTHOMN
pacyeTHONW MOJIENIH IO HATYPHOMY SKCIIEPUMEHTY




2. MecTo IMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHO MPOrpaMMbl

HucuumiuHa «PeosiorMsi M MeXaHHMKAa MeTAJUIMYECKHX M KOMIIO3MUIMOHHBIX
MaTepuanoB» otHocutrcs Kk bl.1 — oGs3arensHON yactu Onoka bl «Jductumimael (Moxynn)» u
BXOJHMT B OCHOBHYIO 00pa3oBaTeNbHYIO NpPOTpaMMy MHOATOTOBKHM OakajgaBpa MO HANpaBIICHHUIO
noarotoBku 27.03.05 «MHHOBaTHKa», NpOoQMib «AJAIMUTHBHBbIE TEXHOJIOTHM» OYHOU (OPMBI
00y4eHusl.

JucuuiuinHa «Peosiorusi M MeXaHMKa MeETAIMYECKMX MW  KOMIO3MIMOHHBIX
MaTepHaI0B» B3aUMOCBA3aHA JIOTMUECKHM U COAEP)KATEIbHO-METOJUYECKH CO CIEAYIOIUMU
mucrunauaamu OOIT:

B Fnox 1. Jlucyunaunvt (mooyau):

— OCHOBBI MaTepUaAIOBEACHUS METAJIIOB, IUIACTMACC U KOMITO3UIIMOHHBIX MaT€pPHAaJIOB;

— OCHOBBI MaTepUaIOBEACHUS IOPOLIKOBBIX MaT€PHAJIOB;

— KomnbroTepHoe MOJEIMPOBaHKE C IPUMEHEHUEM METOAa KOHEUHBbIX 31eMeHTOB (MKD);

— IIpumenenue CAE-nporpamm Juist pacueTra NpOYHOCTH U3/EIINH;

B uacmu, ghopmupyemoit yuacmuuxamu 06pazo8amenbHblx OMHOULEHUIL:

— IIpoekTHast neATeIbHOCTD;

— OcHoBbI TexHOJIOTHH OM/] 117151 M3TOTOBIICHUS U3ICIIMN U3 METAJNIOB, KOMITO3UITHOHHBIX B
MOPOIIKOBBIX MAaT€PUAJIOB;

— OCHOBBI TEXHOJIOTHH OOPaOOTKH JaBJICHHWEM IS M3TOTOBJICHUS W3JCIUN U3 METaJlIOB,
KOMIIO3UIIMOHHBIX U MOPOIIKOBBIX MaTEPUAJIOB

— Teopust ¥ TEXHOJIOTHS aAJAMTUBHOTO TPOU3BOJICTBA U3/ICIIUI U3 TEPMOILJIACTUKOB

— Teopus W TEXHOJIOTHA QIJAUTUBHOTO MPOM3BOJCTBA H3ICIUN M3 CBETOOTBEPXKIAEMBIX
MIOJIMMEPOB

— Teopus ¥ TEXHOJIOTHS aAAUTUBHOIO IPOU3BOJICTBA U3EIUIN U3 IIOPOLIKOBBIX MAaTEPUAIIOB

3. CTpykTypa U cofep:KaHue IUCUUIINHBI

OO0r11ast TPYA0EMKOCTb AUCIMIIMHBI COCTABISAET 2 3aueTHbIX(e) eaquHuI(bl) (72 4acos).

3.1 Buabl yueoHOli padoThl M TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne Bt vae6Hoil paGoThI KosnuectBo CemecTpbl
n/n ry P 4acoB 6 (mecToii) -
1 | AyauTopHble 3aHATHS 72 72 -
B ToM uucne:
1.1 | Jlekium 18 18 -
1.2 | CemuHapckue/paKTHUECKUE 3aHATUS 0 0 -
1.3 | JIabopaTopHbIe 3aHATHS 18 18 -
2 | CamocTosiTeibHasi padoTa 36 36 -
B ToM uucne:
2.1 | vHOUBUAYATBHBIC 3aaHHS 110 JICKITHSIM 18 18




2.2 | vHOIUBUYaAJIbHBIC 33aJIaHUS TIO 18 18
nabopaTopHbIM paboTam
3 | IIlpomexkyTouHasi aTTecTANMS
3advet/nud.3auer/7K3aMeH 3aqyer 3a4eT
Hroro 72 72
3.2 TemaTuyeckuii mIaH U3yYeHHUS TUCHUNIHUHBI
3.2.1. Ounas popma oOydeHuUs
TpyaoemMkocThb, 4ac
AynuTopHasi padora =
Ty | | 5g| 2
Ne Pa3nesbl/TeMbl o = < § = E-E g = g g
S o &
n/n JUCIHUILIHHBI 5 § %; ; ; ; ; = a 'g
Q Z =S £z | &= ES | &
= | 48| 8% | §5 | 2
TR < = <
O E = = o
Jlekuu:.
1 OO1m1ee npecTaBICHUE O PEOJIOTUI 2 2
2 Yupyroctsb MaTepuana. Monenun 2 2
Marepuaia
3 [TnactuunocTh MaTepuanga. Mojenu 2 2
Marepuaia
4 MexaHHYeCKHe CBOMCTBA MaTePUAJIOB H 4 4
MIOCTPOCHUE MOJICJIM MaTepuaa
) BsskocTb MaTepuana. Mogenn 2 2
Marepuaia
6 Hexortopele  ¢u3uyeckne MpOIECCHI, 2 2
COTIPOBOXKIAIOIITNE nedopmariuio
METaJUIMYECKUX MaTepuaoB
7 O6patHas 3agaua 1 CAE-cucrema 2 2
8 CAE-cucrema u 0COOCHHOCTU 2 2
MHTEpIpETaIMU MOJIETIU MaTepHalia
JlaGopaTopHble padoThI:
1 Bognas pabora. 3HAaKOMCTBO c 2 2
nporpamMmoit QFORM
2 HcnpiTanne Ha ckaTHe MWIMHAPUYECKOTO 4 4
o0pasiia U3 METAJUIMYECKOT0 MaTeprala
3 HcnbiTanue Ha ckaTue UUIMHIPUYECKOTO 4 4
o0pasia u3 KOMIIO3MIMOHHOIO Marepuala
Ha OCHOBE MMOJIMMEpa
4 Co3nmanue MOJEIHN Marepuana i 2 2
KOMHBIOTCPHOI‘O MOZICJ'H/IpOBaHI/ISI
) BupryanpHBIN SKCIIEPUMEHT B MPOTpaMme 2 2
QFORM
6 Coznanue Mozenu Martepuaa c 4 4
HpI/IMeHeHI/IeM aﬂFOpI/ITMa MAIIIMHHOT'O
00yJeHMsI
Hroro 72 18 0 18 0 36




3.3 CoaepxxaHue TUCHUNIHHBI

Tema 1. OG1iee npeacTaBiIeHUE O PEOJIOTHH.

Hcmopusa «peonocuuy. OcHosHble mepMuHbl u onpeodenenus. MoeanvHo ynpyeue mamepuaul.
Hoeanvno eazkue mamepuansi. [Inacmuuecku-6a3kue meaa. Ilpumepsl peonocuieckoco nogedeHus
mej, 8 MmoMm yucie 8 a0OUMUBHbIX MEXHOIO02UAX. IKCMPYIUOHHOU, (Pomonoaumepusayus 6 eanHe,
IPAMOL NO0BOO IHepeulu, cuhmes Ha nooiodcke. Denomenonocuveckuii nooxoo. Monekyiaproe u
HeMONeKyIApHoe CIMpoerue Mamepuaios.

Tema 2. Yupyrocts Matepuana. Monenu Marepuana

Hoeanvnvie ynpyeue mamepuanvt. Ilpumepsr ynpyeux men. Moodenv ynpyeoeo mamepuana.
Ocobennocmu unmepnpemayuu MooeIu Mamepuand.

Tema 3. [InacTuurocTh MaTepuana. Mojenu Mmarepuana

Hoeanvnvlie naacmuueckue mamepuanvi. Ilpumepsvi  nnacmuueckux men. Mooenw
naacmuyecko2o mamepuana. OcobenHocmu uHmepnpemayuu Mooeiu Mamepuaa.

Tema 4. Mexanudeckre CBOMCTBAa MaTEpUAIOB M TIOCTPOCHUE MOJIETTU MaTepHalia

Knaccugpuxkayus cmpoenus mamepuanog. Amopguvie mena. OcobeHnocmu cmpoenus
Kpucmannudeckou peuwemku. Tunvl pewwemxu. Mooden» mamepuana 8 npozpamme UMUMAaAYUOHHO20
mooenuposarus. Ilpumepol mamepuanos 6 a0OumusHvlx mextoao2usax (3aoanue 1). Mexanuueckue
ceoticmea Memainos. Bausnue memnepamypsl Ha COnpomusienue Memaiios 0eQopmMuposanuio.
Bzaumocsazv meducoy manpsoiceHuamu u ckopocmamu  oegpopmayuu. Peonocuueckue mooenu
KOMOUHUposannwvix cped. Ilpumepol pacuémos oemanell 8 0baacmu niacmuieckux oeghopmayutl

Tema 5. Bsiskocth Mmatepuana. Mojienu maTepuaa

Hoeanvnvle ea3xkue mamepuanvlt. Ilpumepor esa3kux men. Moodenv 613K020 mamepuaind.
Ocobennocmu unmepnpemayuu mooenu mamepuana. llpasuna coeounenus u0eanrbHblX Mamepuaios
6 00HY modens. IIpumepvi pazpabomru mooenel Mmamepuania Ha npumepe a0OUMUBHbIX MEXHOLOSUI.

Tema 6. Hekotopsle ¢Qusndeckre Mporecchl, COMPOBOXKAAONMUE JehOopMaIUIO
METAJUIMIECKUX MAaTEPHAIOB

Ocobennocmu  meuenuss mamepuanra npu niacmudeckou oegopmayuu. Ynpounerue
mamepuana. Pazynpounenue (peraxcayusn) mamepuana. Ilonzyuecms mamepuana.

Tema 7. OGparnas 3anaua u CAE-cucrema

Kpaesas 3a0aua: onpedenenue. Kpaesas 3adaua: cnocoovl nocmanosku. Kpaesas 3adaua:
cucmema ypaenenuu. Tenzop nanpsscenuu u menszop oegopmayuti. [lpumepvl kpaesoti 3a0auu 6
obpabomke mamepuanos. Ilpumepslt kpaesoii 3a0auu 8 A0OUMUBHbIX mexHoao2usax. Onmumuzayus
unu unnosayusa? Ocnognvie memoowvl onmumusayuu. Memoo oopamnou 3aoauu (Inverse analysis).
Ilpumepvr  peanuzayuu memooa odbpamuou 3adauu. OnpedeneHue KOIPDUYUEHMOE MOOenu
mamepuana. 3aoaya peepeccuu u mawunnoe ooyyernue. Obpamuas 3a0a4a (UHEEPCUOHHBIIL MEMOO).
Kpumepuu mounocmu.

Tema 8. CAE-cuctema 1 0cCOOEHHOCTH UHTEPIIPETALIMY MOJIEIN MaTepHraa

Cmpameeus pacuema ¢ CAE-cucmeme. Cmpyxmypa CAE-cucmemst. [Ipumepol 3a0au 6 CAE-
cucmeme. Ocobennocmu unmepnpemayuu mooenu mamepuanra ¢ CAE-cucmeme. Konmaxmmuoe
epanudHoe yciogue.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTHYECKUE 3aHATHS

CCMI/IHapCKI/IC/ MNPaKTUYCCKUC  3aHATHA 1O  AUCHUIIIIMHE «Peoyorus u  MeXaHHKa
MCTANIMYCCKUX U KOMITO3UITUOHHBIX MaTCpUaIoB» HE NIPEAYCMOTPCHEI.



3.4.2. JlTabopaTopHbIe 3aHITHS

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

Cmyodenmol  uzyuarom OOKYMeHMAyurw  CneyuaiusuposanHolu npozpammer  QForm,
NPEeOHA3HAYEeHHOU OJisl MOOENUPOBAHUs 3a0ad O MeYeHUU PeoNo2UYecKUX MemaliudecKux uiu
KOMNO3UYUOHHLIX Mamepuanos. Ha npumepe naacmuueckoti Oegopmayuu Memaiiuieckoeo
Mamepuana noxyyarom nepesuynblil npaxmudeckuti Hasvik pabomwt ¢ CAE-npoepammoti.

Pa6ora Ne 2. Hcnbitanue Ha c)KaTHE HUIMHIPUYECKOrO 00pasiia U3 METAIMYECKOTO MaTepuaa

Ilocmanoexa 6 npoepamme QF ORM supmyanvHoeo skcnepumenma no memooy UCnblmaHus
Ha cocamue (I'OCT 25.503-97) obpaszya memaniuyecko2o mamepuana. 3adanue:

o COCMABUMb  PACYEMHYI0  MOOelb  GUPMYAIbHOZ0 IKCHEPUMEHMA NOo  Memooy
UCNBIMANUSL HA CoIcamue YUIUHOPULeCcKo20 00pasya Memaiiuieckoeo Mamepuand,

o onpedenums — HAUYAIbHblE  VCIOBUA — IKCHEPUMEHmA 8  COOMBEmCmeUn  C
UHOUBUOYATILHBIM 3A0AHUEM U BbIOPAHHOU MOOEIbIO MAMepUuad;

o BbINOTHUMb GUPMYATbHBLIL IKCNEPUMEHN,

o nOCMpoums  OUASPAMMY — HASPYICEHUsL 6 KOOPOUHAMAX 6 COOMBEmCmeuu ¢
UHOUBUOYATILHBIM 3A0AHUEM,

o NPOAHATUZUPOBAMb PACHpeOeieHIe 00HO20 U3 6HYMPEHHUX NAPAMEMPO8 MaAmepuaia

- 8 cCOOmMBemcmeul ¢ UHOUBUOYAILHBIM 3A0AHUEM.

Pa6ora Ne 3. McnpiTanue Ha cKaTHe HMUIMHAPHIECKOTO 00pa3lia U3 KOMIIO3MIMOHHOTO MaTtepyaa
Ha OCHOBE MOJIUMEpa

Ilocmanoexa 6 npoecpamme QFORM supmyanvrnozo sxcnepumenma no memooy ucnvlmaHus
Ha cocamue (I'OCT 4651-2014) obpazya KoMNO3UYUOHHO20 NOIUMEPHO20 MAMeEPUand (C1oucmozo,
NOYYEeHHO20 dIKCcmpy3uell). 3adanue.

o COCMABUMb  PACUEMHYI0  MOOelb  GUPMYAIbHOZ0 IKCHEPUMEHMA NOo  Memooy
UCIBIMAHUSL HA CoICamue YUIUHOPULeCcKo20 00pasya Mamepuand,

o onpedenums — HAUAIbHblE — VCIOBUA — IKCHEPUMEHmA 8  COOMBEmCmeUn  C
UHOUBUOYATILHBLIM 3A0AHUEM U BbLOPAHHOU MOOENbI0 MAMepUuald,

o BbINOTHUMb GUPMYATbHBLIL IKCNEPUMEHM,

o noCmpoums  OUASPAMMY  HASPYICEHUsL 8 KOOPOUHAMAX 6 COOMBEMCMEUU ¢
UHOUBUOYATILHBIM 3A0AHUEM,

o NPOAHATUZUPOBAMb PACHPEOeleHUe 0OHO20 U3 GHYMPEHHUX NAPAMEMPO8 MAmepuaia

- 8 COOMBEmMCcmeuU ¢ UHOUBUOYATILHBIM 3A0AHUEM,

Pa6ora Ne 4. Coznanune Moieniu Matepraa st KOMITBIOTEPHOTO MOJICTHPOBAHHUS

Ilocmpoenue oononapamempuyeckou Mooenu Mamepuaia no OAHHbIM HAMYPHO2O0
ucnvlmanus. 3a0anue:

o chopmuposamev  Maccus  OAHHLIX U3 3HAYEHUUl O 08YX  NAPAMEmpos:
HAIIPDKEHUE, JIE@OPMALIUA — na ocnoge namypno2o skcnepumenma (cm. 1a60pamopuyio
pabomy Ne3);

o 8bI0paAMb  MAMEMAMUYECKYI0  3A8UCUMOCIb Ol ONUCAHUA  pPACHpeOeleHUs]
IKCHEPUMEHMATIbHBIX 3HAYUEHULL,

. cpeocmeamu EXCEL pewums 3a0auy peepeccuu — nooobpamv Heu3eecmuule
KO3ghhuyuenmor mamemamuieckoi Mooenu;

o onpedenums Kod3ghduyuenm oemepmunayuu — R2.

Padora Ne 5. BupryanbHslii sxcriepument B niporpamme QFORM

Ilocmanoexa 6 npoepamme QFORM supmyanvnozo skcnepumenma no memooy ucCnvblmaHus.
Ha cocamue (IOCT 4651-2014) obpazya KoMno3UYUOHHO20 NOTUMEPHO20 MAMEPUANA (CTOUCMOZO,
NOYYeHH020 IKCcmpy3uell). 3adanue.

o 8secmu noyuenHyio mooeiv 8 npoekm QFORM (cm. nabopamopnyio pabomy Ned) u
BLINOIHUMb pacyen,



o CPasHUmMb NOJY4YeHHble pe3yIbmamvl pacdema (UpmyanlbHO20 IKCNEepUMeHma) ¢
pezyromamamu pabomoi No3

PaﬁOTa Ne 6 CO3I[3HI/IG MOJACIN MaTepuraia C IpUMCHCHUEM AJITOPUTMa MAllIMHHOT'O OGy‘-ICHI/ISI

Pewenue 3adauu, onucannoti 6 nabopamoproli pabome Ned cpedcmeamu MAUMUHHOZO
00yUeHUss — aneopumm JUHEUHOU pezpeccuu, anecopumm CIAV4AUHbIX 0epesvbes, aleopUumm
2PAOUEeHMHO20 CNYCKa.

3.5 TemaTuka KypcoBoii pa6oTbl

KypcoBast pabora mno aucuuiuimHe «Peosoruss M MexXaHMKa METaNIMYECKUX U
KOMITO3UIIMOHHBIX MaTEPHUAIIOB)» HE IPEyCMOTPEHA.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecneYeHne

4.1 Hopmatusnble 1oKyMeHTbI 1 'OCTb1

1. TOCT 25.503-97. Pacderbl M HCHBITAaHHS Ha MPOYHOCTb. METOJbI MEXaHUYECKUX
ucnbiTanuit MetasioB. METO/JI UCIIBITAHUSA HA CXKATHE.
2.TOCT 4651—2014 (ISO 604:2002) ITnactmaccel. MeTo UCTIBITAHHS HA CKATHE.

4.2  OcHoBHasi IUTEpaTypa
1. Canynos, B. T. [Iporuo3upoBanue noia3y4ecTu U JJIUTEIbHONU MPOYHOCTH KAPOMPOUHBIX

cTayiedl u craBoB DY : yuebHoe mocobue ms By3oB / B. T. CanmynoB. — 2-¢ u3n. — Mockaa :
UznatensctBo FOpaiit, 2022. — 135 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-08526-6. —
Texkcrt: eKkTpoHHBIE  //  OOpa3oBarenbHas mwiargpopma  FOpaiit [caiT]. —
URL.: https://urait.ru/bcode/494484 (nara obpamenus: 20.01.2023)

2. Anekcannpos, JI. B. TlpuknagHas ruapoanHamuika : ydeOHOe mocoOue st By30B /
. B. Anekcanapos, A. 0. 3ybapes, JI. FO. UckakoBa. — Mocksa : M3narensctBo Opaiit, 2022. —
109 c. — (Beicmee ob6paszoBanme). — ISBN 978-5-534-07621-9. — TekcT: »1meKTpoHHBIN //
OobpasoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494074 (nara
obpamenus: 20.01.2023)

4.3 JlomoaHuTe bHAs JUTEpPaTypa
1. B.B.ITukyns. [IpuknagHas mexanuka negpopmupyemoro Teepaoro tena. M.: Hayka, 1989 -

221 c.

2. Peonorus mop penakmnueit ®.Diipuxa. M.: 3naTenbCcTBO HHOCTPAHHOM JINTEpaTyphl, 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. be3obpazos F0.A., 3nenko M.A., 3otoB O.I'. AHanmu3 CTPyKTYpbl 00pa31OB, MOTYYEHHBIX
DMLS u SLM-mMeronamu OBICTPOro HpOTOTHNUPOBaHUS // 6-1 MexayHapoaHas MOJIOAEKHAs
Hay4YHO-TIpaKTHUYeCKasi KoH(epeHIMs «/HHOBAIlMOHHBIE TEXHOJOTMM B METAIypruu U
MarmuHoCcTpoeHun». Exatepenoypr: U3a-Bo Ypan. yu-ta, 2012. C. 154-157.


https://urait.ru/bcode/494484
https://urait.ru/bcode/494074
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5. bamamoB A.B., Uepnanues A.O., HoBukosckuit E.A., Anansun C.B., benonnoros C.B.

HccnenoBanue MPOYHOCTH U3JIEIHMA, MOTYIeHHBIX MeTofoM 3D-nevaru // [Ton13yHOBCKUI BECTHUK.
2016. Ne 2. C. 61-64.

4.4  JaexkTpoHHBIE 00pa30oBaTeIbHbIE PeCypPChl

1. DOP «Peonorus 1 MEXaHUKa METAIINYECKUX U KOMIIO3UIIMOHHBIX MaTEpUAIOB)!
https:// online.mospolytech.ru/course/view.php?id=10395

45 JIuneH3HOHHOEe | CcBOOOHO  pacmpocTpaHseMoe NMporpaMMHoe
o0ecreuenue

1. TIporpammHOE oOecrieueHue He MPeyCMOTPEHO, 3a uckimroueHueM [10 s neMoHcTpanuu
MpEe3CHTALIH .

4.6 CoBpemennble npodeccuoHaIbHbIE 0a3bl JAHHBIX M HUH(OPMALHOHHBbIE
CIIPaBOYHbIE€ CHCTEMbI

Kaxaelii  cTymeHT 00€CHeYeH WMHIWBHIYAIbHBIM  HEOrPAHHYEHHBIM  JIOCTYIIOM K
9JIEKTPOHHBIM OHOIMOTEKaM YHHBEPCUTETA, IPEACTaBICHHBIM Ha caiite MocrosuTexa B pas3ee:

1. «bubnuoreka. DnekrpoHHbIe pecypcebi» http:/lib.mami.ru/lib/content/elektronnyy-katalog

2. «bubroTeka. DIeKTpOoHHO-OnbIHoTeUHbIe crcTeMb» http:/lib.mami.ru/lib/ebs

3. OBC «M3natenncrBa Jlanby - https://e.lanbook.com/

4. Metomonor - CaiiT MOCBSIICH M300pETATEIbCKUM 3aJadyaM M METOJaM HMX PEIICHUS.
www.metodolog.ru

5. TTone3Hble yueOHO-METOIUYECKHE MAaTEPUAITBI IPEICTABICHBI Ha caiiTax:

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

2. SCOpus: WWW.SCOpus.com

3. bubnuoreunsiii neHTp yausepcutera: http://lib.mami.ru/marc21

4. bubnunoteunsiii ientp https://sciencedirect.com

5. bubnuoreunsiii meHtp https://www.researchgate.net/

S. MarepuajibHO-TeXHHYECKOe 00ecreyeHue

JIeKIMOHHbBIE ayUTOPUN OOIIET0 YHMBEPCUTETCKOTO ayIWTOPHOTO (OHIA, OCHAILEHHBIE
MYJbTUMEAUMHBIMU IPOEKTOPAaMU JJIsl TOKa3a BUACO(UIBMOB U MTPE3EHTAIIHI.

Jlns  mpoBelneHHs  MPAKTMYECKUX  3aHATHHA  3aJeWCTBYIOTCS — ayJUTOpPUH  OOIIEro
YHHUBEPCUTETCKOT'O ayJJUTOPHOTO (pOH/Ia, OCHALIICHHBIE MYJIbTUMEIUHHBIMH ITPOEKTOPAMH.

6. MeToanuyeckue peKoMeHIaluu

6.1 Meroanyeckne peKOMeHJANMH JJIsi TIpenoJgaBaTelisi MO OPraHU3aNNHU
o0yueHus


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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OcHOBHOE BHHMMAaHHME TpU H3yYEHHH JAUCHUIUIMHBL «Peosiorusi HW  MexaHHKa
MeTAJUIMYECKHX H KOMIIO3MIMOHHBIX MATEPHAJIOB» CIeAyeT YAENSATh (OPMHUPOBAHUIO Y
CTYJICHTOB TEOPETUYECKUX 3HAHUN U NMPAKTUYECKUX HABBIKOB B OOJACTH TEUEHUs IJIACTHYECKU
nehOpMUPYEMBIX CPEJl, B TOM YHCIIE TBEPIBIX, CHITYYHX, TeIe00Pa3HBIX.

Teopernueckoe n3ydeHrne OCHOBHBIX BOIIPOCOB Pa3/IeIOB TUCITUTLINHBI JIOJDKHO 3aBEPIIATHCS
1abopaTOPHBIMU pabOTaMHU.

Jis  akTHBU3aNMK y4eOHOrO Tpolecca MNP M3YYCHHH JUCHUIUIHMHBL A((HEKTHBHO
MPUMEHEHUE TMPE3CHTAIUH 110 Pa3INYHbIM TEMaM JICKIIUH U 1a00paTOpHBIM paboTaM, B TOM YHUCIIC
0 TEM, JIJIsi KOTOPBIX CTYICHTaM BBIIAIOTCS WHINBUAYATbHBIC 3aJaHMS.

Jlnist poBeIeHHsI 3aHATHH 110 TUCIUITIIMHE UCTIONB3YIOTCS CPEICTBA 00yUEHUS:

- Y4eOHUKHU U yueOHbIe TocoOus1, HH(OpPMaIMOHHBIC pecypchl IHTepHeTa;

- pazpaboTaHHbIE MPE3EHTALIMU 10 Pa3IMYHBIM pa3jesiaM Kypca;

- KOHCIIEKTHI JICKIIMH, BUACOCIOKETHI, pa3MemieHHble Ha matdopme CJO-Mocnomurex
(https://online.mospolytech.ru/course/view.php?id=10395) s BBINOJIHEHHS WHAWBUAYATbHBIX
3aJJaHUM A7 CAMOCTOSITENIbHOM paboThI CTYIEHTA 10 JIEKIUAM U I10 JIa0OpaTOPHBIM paboTaM.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHUIO JTUCHMUIIJINHBI

CaMmocrosiTenbHast pabora SBISETCS OJHUM M3 BUIOB YyueOHBIX 3aHATud. lLlenb
CaMOCTOSITENILHON paboThl — NPAKTUUECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
paMKax JIEKIMHA JaHHOW AMCLMILIMHBI, @ TAK)KE B paMKax Ja0b0paTopHbIX paldoT.

AynuTopHas caMOCTOSITENIbHAs pab0oTa MO JUCIUILIMHE BBIMOIHIETCS Ha YUEOHBIX 3aHATHUSIX
MO/l HEMOCPEACTBEHHBIM DPYKOBOJICTBOM IIpemofaBaTelis W IO ero 3aJaHuio. BHeayauTopHas
caMocCTosiTeNIbHasE paboTa BBIMOJMHAETCA CTYAEHTOM IO 33JIaHUI0 TMpernojasarens, HO 0e3 ero
HEINOCPEACTBEHHOTO y4acTHsl. BBINOIHEHHBIE 3aJaHus 3arpyKaroTcsl CTYAEHTOM B Kypc DOP s
MOCJIEAYIOLIEN MPOBEPKH MPENO1aBATEIEM.

3aga4yu caMOCTOATEJBLHOH PadOThI CTy/ACHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHOU paboThI;

- OCBOCHHE COJIEP>KAHUS JUCLIUIUINHBI,

- yriyOseHue coiep KaHusl U OCO3HAHME OCHOBHBIX MOHSTHH TUCIUIINHBL,

- UCIIOJIb30BaHUE MaTepHasa, COOpaHHOIO U MOJYYEHHOTO B X0JI€ CAMOCTOSITEIbHBIX 3aHATUI
1151 9 (HEKTUBHOM MOJITOTOBKH K 3a4ETy;

- BBIIIOJIHUTh MH/IMBHUIYaJIbHOE 33/1aHHE T10 JIEKIIMOHHOMY KYpCY.

Bujabl BHeayIMTOPHOIT caMOCTOSITeIbHON PadoThI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJEIbHBIX TEM AUCLIUIIINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K JJaOOpaTOPHBIM paboTam;

- BBIIIOJIHEHUE UHIMBUIYAJIbHBIX 33JaHUH 110 3aKPEIUIEHUIO TEM.

JUi1st BBIIOJTHEHHUS JII0OOO0T0 BHJIa CAaMOCTOATENbHOM paboThl HEOOXO0AUMO IPOUTH CIIEAYIOIINE
JTalbl:

- OTIpe/ieIeHUE 1IeTT CaMOCTOSITEIbHON paboTHl;

- KOHKpETHU3allys I03HaBaTEIbHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOP aJIeKBaTHOIO criocoba JeiCTBUS, BEIYIIETO K PEICHUIO 33/1a4U;

- IUTaHWPOBaHKE PabOTHI (CaMOCTOSATEIHHON MITH C TOMOLIBIO MPENoiaBaTeIs) Ha/l 3aJaHUEM;
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-OCYILIECTBJICHHE B TIPOIECCE BBHIMOJHEHUS CaMOCTOSITENIbHONW pabOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOTHEHHS paOOTHI;

- pedekcus;

- Mpe3eHTAIMs JTA0OPATOPHBIX PadoT.

7.1

1. DoH/1 OLIEHOYHBIX CPEICTB

MeTOI[LI KOHTPOJIA 1 ONCHUBAHUA PE3YJIbTATOB oﬁyqemm

I[O JaTbl IIPOBEACHUA HpOMCH(YTOqHOﬁ arTeéCTaluu CTYACHT OOJIKCH BBIIIOJHUTH BCE pa6OTBI,

pelyCMOTPEHHbIE HAcTOsIIeNH padouell mporpaMmoil quciUIUinHbL. [lepeuens o0s3aTenbHBIX padoT U

(dbopMa OTYETHOCTH MPEJCTABICHBI B TAOJIHUIIC.

MIPOLENYPY H3MEpPEHUS YPOBHsI 3HAHUN U
yMEHHI 00ydaromierocs

Haumenosanue [IpencraBnenue
Ne Kpatkas xapakTepucTuka oleHOYHOTO
OLIEHOYHOTO OIICHOYHOT'O CPEJICTBA B
ocC cpencTBa
cpencTBa dOC
[IpencraBienne CTyIeHTOM HapaOOTaHHOI
1 [Tpe3enTanmst paboTel| MHGOPMAIMKM TIO  3aJaHHOH  TemaTthke | TeMbl  WHAWNBUIYAIbHBIX
(I1) WHIUBUAYAIBHOTO  3aJaHWsi B BUJE | 3a/IaHUU
MIpE3CHTAIHH.
CpencTtBo KOHTpPOJS,, OPraHU30BaHHOE Kak
cenuanbHas  Oecega  MEJaroruveckoro
VYcTHbll onipoc, | paboTHHKa ¢ oOyyarommcss Ha TeMbl, | Bompocsl o
2 co0OeceoBaHne, | CBSI3aHHBIC C W3Y4aeMOH AWCIMILIMHOW, W | TeMam/pasferaM
(YO) paccuMTaHHOE Ha BBIICHEHHE OO0BbeMa | IUCHUIUIMHBI
3HaHUI 00YYaIOIIETroCs 10 OMPEICICHHOMY
pazneny, TeMe, mpobiemMe u T.11.
CaMocCTOsTeTbHOC H3YyICHHE OTICIBHBIX TEM
o azzenam WCITUTUTMHBI c
JlaGopaTopHbie pasit e
WCIIOJIb30BAHUEM OIMMCAHWUN K TIATeHTaM |
3 paboThI Tembl 1abopaTOpHBIX paboT
(IP) aBTOPCKUM CBUJIETEIHCTBAM, HOPMATHBHO-
MPaBOBOM  JIOKYMCHTAIIMHM,  HATYPHBIX
00pa310B, KOMITBIOTEPHBIX MOJIENEH U Ap.
CpenctBo MpOBEpKH YMEHHH TPUMEHSTH
WuauBuayaibHOE | TIOTYYCHHBIE 3HAHUS o 3apaHee
. Tembl ”HAUBUAYATBEHBIX
4 3a/laHue ONPEZIENEHHOH METOJMKE ANA PeeHHA | .. .
(13) 3aJa4 WM 3aJaHdd 10 MOAYNIO0  WIIH
JTUCIUILTAHE B IIETIOM
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM,
Bompocs! (mpumepHBbIe) Asist
TTO3BOJISTIOIIAS ABTOMATHU3HPOBAThH
5 Tectupoanue (T) MOJTOTOBKH K

TCCTUPOBAHUIO

*Ecnm He BBIMOMHEH OJWH WU Oojiee BUIOB Y4eOHOUW paboOThI, YKa3aHHBIX B TaOJuILE,
MPEno/iaBaTelsib UMEET MPABO BbICTABUTh HEYIOBIETBOPUTEIBHYIO OLICHKY.
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7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHH

K HpOMC}I(YTO‘IHOﬁ arTeCTaluu CTYACHTHI JOJIXKHBI BBIIIOJIHUTE CICAYIOIMNE BHUbI yqe6H0171

paboThl, MpeaycMOTpeHHble paboueld mporpaMMoil mo nucuuiuinHe «Peojiorusi U MeXaHUKa
MeTAJUTHYECKUX U KOMIO3MIMOHHBIX MaTePUAJIOB» (BBINOJHEHHE W 3alIUTa JaOOPaTOPHBIX

paboT, BBINOJIHEHWE 3aJaHUN Ha CaMOCTOSITEJIBHYIO IIOATOTOBKY,

a TaKXXC BbIIIOJHCHUC

HHAWNBUAYAJIbHBIX Sa,I[aHI/Iﬁ 1 TECTOBBIX Sa,I[aHI/Iﬁ C YUCTOM BBIIICOITMCAHHBIX Tpe60BaHI/II>'I).

IxkaJsa oneHNBAHUA

Onucanue

3autreHo

BoinonHeHs! Bce BUBI Y4eOHOUM pabOThI, MPEeIyCMOTPEHHbIE paboueit
nporpammoi. CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUH,
HAaBBIKOB MIPHUBEIECHHBIM B TaONMIIAX IOKAa3aTeNsAM, OIEpUpYeT
MPUOOPETEHHBIMH 3HAHUSMHU, YMECHUSMU, HABBIKAMU, TIPUMEHSET UX B
CUTYyalUsIX TOBBIIICHHOW CJIO)KHOCTH, HE HUCIBITHIBACT 3aTPyIHECHHI
MIPU AaHATTMTUYECKUX OTEPaIUiX, IEPEHOCE 3HAHUN U YMEHU I Ha HOBBIE,
HeCTaHJapTHBIC cUTyanuu. JlomyckaroTcs:

- He3HAuMUTeJbHBbIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpHU
AQHAJIMTUYECKUX OMNEpalusix, MepeHoce 3HAHWM U YMEHHI Ha HOBEHIE,
HEeCTaHJapTHBIEC CUTYAIUH,

- 3HAYUTEJIbHbIE OUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHWM, YMEHU,
HAaBBIKOB 110 PAAY IOKa3aTelled, CTYACHT UCIBITBIBACT 3HAYUTEIIbHBIE
3aTPYAHEHUS IIPU OIEPUPOBAHMM 3HAHUAMHM M YMEHUSMH IIpU UX
IIEPEHOCE HA HOBBIC CUTYALIUH.

He 3auteno

He BeimonHeH oauH wuiau Oosiee BUAOB pabouelt mporpammoi,
MPETyCMOTPEHHbIX y4eOHBIM IUIaHOM. CTyIEeHT JEeMOHCTPUPYET
[IOJIHOE€ OTCYTCTBHE€ WJIM HEJOCTATOYHOE COOTBETCTBUE 3HAHUMU,
YMEHHH, HaBBIKOB TIPHUBEACHHBIM B Ta0iuLax IMoOKa3aTelsM,
JIOMYCKAIOTCA  3HAYUTEIbHBIE OIIMOKM, TMPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB 10 PNy ITOKa3aTeNIeH, CTYJEHT HE MOXET
ONEpPUPOBATh 3HAHUSMHU M YMEHMSAMHU IIPU UX IIEPEHOCE HA HOBBIC
CUTyAalUH.

Tembl HHAUBUAYAJIBbHBIX 3aJjaHU 10 JIEKIUAM

Bri6pate anautuBHyto TexHonoruto (AT) u BeiOpats matepuain aist AT. Haiitu onny Moaens
JUIs BBIOpaHHOTO MaTepHaa.

O(bOpMJ'ICHI/Ie B (bopMaTe MMPE3CHTAalIUU IIPEACTABUTHL OIMMMCAHUC MOACIIN MaTCpHraia:

J Mapka mMaTepHalia u ero ornvcaHue (XMM.COCTaB; MEX.CBOICTBA)

. Moenb MaTtepuaia (popmyia; 061acTh ONpPeACIICHHS)

o KaKHne€ METOAbI UCIIBITAHUS ObLIH MMPUMCEHCHBI JJIA MOJIYUYCHHA MOACIIN MaTCpuraia
[ ]

TAC UCII0JIb30BaHa MOJICJIb MaTEpuraia




14

7.3  OueHo4YHbIE CpeCTBA
7.3.1. Texyuuii KOHTPOIb

Texylmuii KOHTpPOJIb BKJIIOYAET: IPOBEPKY BBIINOJHEHUS HWHAMBUIYAJIbHBIX 3aJaHUl IO
JICKIUSM U 10 MPAKTHYECKUM 3aHITHUSM, a TaKXKe MPOBEPKY KypCOBBIX padoT.
Ha naty mpoBeneHus mpoMeXyTOYHOW arTecTaluu B (OpMe 3K3aMeHa CTYIEHT AOJKEH

BBIMIOJHUTD U 3aLUTUTH KYPCOBYIO paloTy.

7.3.2. IlpomexxyTouHas aTTecTanus

[TpomexxyTounast arrectanus oOydaromuxcst B popme 3a4éra IpoOBOJUTCS MO pe3yiIbTaTaM
BBITIOJIHEHHUSI BCEX BHJOB YUEOHOH pabOTHI, MPEITyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JTUCIUILIAHE (MOIYIIO), IPU 3TOM YYUTBIBAIOTCS PE3YIbTAaThl TEKYIIETO KOHTPOJS YCIIEeBAEMOCTH B
TeyeHue cemecTpa. OIeHKa CTEMEeHH TOCTHIKEHHS OOYy4arolIMMHCS IUIAHUPYEMBIX pPe3ylIbTaToOB
o0ydeHus MO AUCUMIUIMHE (MOAYNII0) MPOBOAUTCSA IPENOJABaTENEM, BEIYLIUM 3aHATHUS 110
JTUCIUILIAHE (MOIYJI0) METOIOM 3KCIEepTHOM olleHKU. [1o uToram nmpomMexyTo4HON aTTeCTaluu 110
JTUCIUILIMHE (MOAYIIO) BBICTABIISIETCS OIICHKA «3aUTEHOY» WU «HE 3aUTEHOY.
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BapuanT Oustera 1J1a npoBeeHHs 3a4eTa

MUHHCTEPCTBO HAYKU Y BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
OENEPAJIBHOE 'OCY AIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIAEHUWE BbICHIET'O OBPA3OBAHUA

«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

QaxynpreT MammHocTpoeHus, kKapenpa «O0padoTka MaTepHaioB JaBICHHEM H aIIUTHBHBIC TEXHOJIOTHIDY
Jucrturumaa «Peosorns 1 MexaHuKa MeTaTTHYECKUX M KOMITO3ULIMOHHBIX MaTePHAJIOB
Oo6pazoBarenbHas nporpamma 27.03.05 MuHoBaTHKa

Kypc 3, cemectp 6

BWJIET nnsa 3AYETA Ne3

1. Tpusemure onpenenchue a1 TepMUHA «IePOPMALIU» U IIEPEUUCIUTE BUIbI
nedopmariiu.

Kaxk onpenensercs koadduruent aerepmunanu R2?

3. Bormpoc 1o vHIUBHUyaTbHOMY 3aJaHHIO

N

YTBEpkKIEHO Ha 3aceJaHuM Kaeapsl « » 202 r., mpotokon Ne_ .
3aB. kadenpoit /11.A.T'ueBanres/
Crpykrypa Oniera:

Bomnpoc 1: TeopeTnueckuii Borpoc

Bonpoc 2: Bompoc no nabopaTopHoil padoTe (IMpH HAJTUYUM CAAHHBIX O Hayajla CECCUU
1abopaTopHBIX padboT)

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

CTpyKTypa OLIeHKH 0TBeTa HA BONPOCHI IK3AMEHAMOHHOI0 OmnJIera:

- «3aYTEHO» - MPUBEEHBI Pa3BEPHYThIE OTBETHI HAa TPH BOINPOCA; COOIIOIEHBI CPOKH CIa4YH
71a00paTOPHBIX PadOT ¥ MHAWBUIYAIBHOTO 3aJaHHs

- «HE 3aUTeHO» - 10 Hayaja CeCCHUHM He CIaHbl JJAOOpAaTOpHbIE PabOThl U WHAMBHUIYaJIbHOE
3aJJaHue, MPOIYIIEHO OOJIBITUHCTBO Ja00PAaTOPHBIX 3aHATUN
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IIpumepHbIii NepevYeHb BONMPOCOB JJisi NMPOBeJeHHUS] NMPOMEKYTOYHON AaTTecTaluu
(3a4eT) M TECTUPOBAHUS

KoHTponbHbIE BOIIPOCH! 7151 IPOMEKYTOYHOM aTTecTalui U (POpMUPYEMbIe MU KOMIIETCHIIUU

1. Yro sABiAeTCA OCHOBHOM 3aladyeil PEOJOTMH M KAKHE IPOLIECCHl PACCMATPUBAIOTCSA B
peosiorun?

2. YTO Ha3BIBAIOT PEOJIOTHYECKUM CBOMCTBOM M KaKHME€ pa3lieibl BBIACIAIOT B PEOJIOTHH, KaK
Hayke?

3. Uto coboli mpeAcTaBiseT TUIIOBOW peosiormueckuid mporecc? [IpuBenure 2-3 mpumepa
PEOJIOTMYECKOr0 Mpolecca.

4. Yto Takoe yNnpyroctb, C TOYKU 3PEHUS PEOJIOTUHU U KAKHE XAPAKTEPUCTUKHU YIPYroCTH
BBIICTIAIOT B PEOJIOTUH?

5. Uro Takoe mIaCTHYHOCTb, C TOYKH 3PEHUSA PEOJOrMM M KaKHe XapaKTepUCTHKHU
IUIACTUYHOCTY BBLIEIISIIOT B PEOJIOTUN?

6. Uto Takoe BS3KOCTb, C TOYKH 3PEHMS PEOJIOTUM M KAKUE XapaKTEPUCTHUKU BSA3KOCTU
BBIICTISIOT B PEOJIOTUH?

7. IlpuBenuTe onpeneneHue i TepMUHA «1ehopMaIysh) U MIEPEUNCINTE BUABI AehopMarum

8. IlpuBenuTe omnpeneseHre A TEPMUHA «HANPSIKEHUE) U KaKUE BBIIACISAIOT KOMIIOHEHTHI
HanpspKeHus?

9. IlpuBeauTe onpeneyacHue sl TEPMUHA «MOJEIb MaTepraiay U IpUBEAUTE 2-3 mpumepa,
WUTIOCTPUPYIOIIUX PEOJIOTHUECKYIO MOJENb MaTepHraa.

10. IlpuBenute ompezneieHue i TepMUHA «KpaeBas 3azada». Kak B KpacBoW 3amaue
yCTaHaBJIMBAETCS B3aMMOCBS3b MEX/y HaNpspDKeHUueM U aedopmarueit?

11. Yro Takoe TeH3op HamnpsbkeHuil? I[lpowsunrocTpupyiTe Ha NIpUMEpE JIEMEHTApHOU
MaTepHAIbHON TOYKHU

12. Yto Takoe TeH30p AedopMaluy U CIUIOIMIHOCTh MaTepHraa’?

13. Yto n3yvaercs peosorus U NpuBEAUTE TPU MIPUMEPA PEOJIOTMUECKOT0 IOBEICHUS Tell?

14. MarnuTtopeosjoruyeckas >KHAKOCTh: ompeneieHue, 3 pexuma xkuakoctu. OO6macth
IIPUMEHEHHUS

15. IlpuBeaure npuMep NPUMEHEHMS MAarHUTOPEOJIOIMUECKON XUAHOCTH B aJJUTHUBHBIX
TEXHOJIOTHSX

16. Kakue xapakTepucTUKH MaTepualla HEOOXOIUMO 3HATh I OMUCAHUS PEOJIOTHYECKOTO
noBesieHus (POTOMOIMMEPHOT0 MaTeprasa B aJIUTUBHBIX TEXHOJIOTUAX?

17. Kakue xapakTepUCTUKH MaTepHrajia He0OXOJUMO 3HATh JJis ONMHUCAHUS PEOJIOIMUECKOTO
MOBE/ICHUS TEPMOIUIACTUYHOIO MaTepraia B aJINTUBHBIX TEXHOJOTUSIX?

18. [laiiTe ompenelieHHEe HACATBHO YIPYroro MaTepuana W IPUBEIUTE IPUMEPHI €ro
IIPUMEHEHHUS B TEXHUKE.

19. aiite ompeneneHue HAEaNbHO IJIACTHUYECKOTO MaTepuasga U MPUBEAUTE NPUMEPHI €TI0
IIPUMEHEHHUS B TEXHHUKE.

20. JlaiiTe ompeneNeHUE HACATBHO BS3KOIO MaTepuala U IPUBEAUTE IPHUMEPHI €ro
IIPUMEHEHHUS B TEXHHUKE.

21. Mexannueckuii ¥ TpadUueCKHil aHAIOT UACAIBHO YIPYroro Marepuaia. B yem otnuune
UJCABHO YIPYIOro MaTepHuaia OT UI€aJIbHO IUIACTHYECKOT0 MaTeprana’?

22. Mexanuveckuil U rpaduyeckuil aHajuor ujaeajlbHO IUIACTUYECKOro Marepuana. B uem
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OTJINYME UJCATHHO MJIACTUYECKOT0 MaTepHalia OT UAeaIbHO BA3KOr0o Marepuana?

23. MexaHu4eckuii u rpad)UuecKuil aHaIor uaeaabHO BSA3KOTO Marepuaia. B uem orinuuune
UJEAIBHO BSI3KOI0 MaTepuaia OT UJIeaIbHO yIIPyroro Marepuana’?

24. Yro mnoHMMaeTcs MOJ <«IUIaCTUYECKU-BSI3KUI Marepuan»? Kakumu cBOWCTBaMHM OH
XapakTepusyercs?

25. llepeuncnuTe OCHOBHBIE IIpaBUJIa COCAUHEHUS HUICAIbHBIX MATEpUAJIOB B OJHO
PEOJIOTMYECKOE TETIO.

26. ITocTpoiiTe peosornuecKyIo MOJIENb TEPMOIUIACTUIHOTO IOJTMMepa 00pabaThIBaEMOro 110
TEXHOJIOTUH JKCTPYy3uoHHON 3D-meuatu. Mojenn KakuxX MPOCTHIX HACATBHBIX TNl OHa Oyjaer
BKJIFOYATh?

27. TlocTpoiTe peosOTUYECKYI0 MOJENh METAIUTMYECKOro MOpoIka o0padaThiBaeMOro 1o
TEXHOJIOTMM CEJIEKTUBHOIO JIA3EPHOIO CIUIABJICHUs. MoJlenn Kakux MPOCTHIX UACAIbHBIX TEJ OHA
OyZIeT BKII0YaTh?

28. YUTto moHMMAaETCs 101 TEPMUHOM «(PEHOMEHOJIOTHYECKUI TI0X01»?

29. IlpuBenuTe KIaccuPpUKAIUIO CTPOSHUS MaTepuaiia. B yem paznuiia Mexay aMopGHBIM U
KPUCTAJUIMYECKUM TEIOM?

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

31. IlpuBegute OOmMI aJrOpUuTM ONpPEACNCHUS THUIA KPUCTAJUIMUYECKOM PEIICTKH.
[IpowsmocTpupyiTe OTBET OJTHUM-JIBYMS IIpUMEpaMu

32. YUto Takoe «MOJIEKYJsIpHas KpucTajuueckas pemierka»? Ilepeuncinre ocHOBHBIE €€
CBOMCTBA U MIPUBEIUTE OJIMH IIPUMEP BEUIECTBA C JAHHBIM TUIIOM PELIETKH.

33. Yo Takoe «aToMHas Kpuctajuimueckas peuerkay? [lepeuncnure oCHOBHbIE €€ CBOMCTBA
Y IIPUBEIUTE OJIMH IIPUMEP BEIIECTBA C IAHHBIM TUIIOM PEIIETKH.

34. Yto Takoe «MOHHAas KpUCTammyeckas peuerka»? Ilepeuncianre ocHOBHBIE €€ CBOWCTBA
Y TIPUBEUTE OJIMH MIPUMED BEIIECTBA C IAHHBIM THUIIOM PEIIETKH.

35. Uto Takoe «MeTayuTM4ecKasi KpucTajuinueckast pemerka»? [lepeuncnure ocHOBHBIE €€
CBOMCTBA U MPUBEIUTE OJMH MPUMEP BEIIECTBA C JaHHBIM THIIOM PEIIETKH.

36. [lpuBeauTe onrcanue KiacCU(PUKAIIUU PEOJTOTHUECKUX MOJIeNIel MaTepuaa.

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

38. Kakue crnocoObl MOCTAaHOBKH KpaeBOil 3a/1a4M BBIICTSAIOT U B YEM MEXIY HUMHU paznudre?

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

40. Kakue pa3innuaroT TemrepaTypHble TpaHuYHbIE YCI0BUsI? B ueM Mex 1y HUMuU oTindue?

41. Kakue BHABI HANpPsHKEHHOTO COCTOSIHUSI BBIJICTSIOT B DJIEMEHTAPHON MaTepHabHOU
TOouKe?

42. Kakue Bunbl 1eOPMHUPYEMOTO COCTOSIHUSI BBIJICISIOT B dJIEMEHTAPHOM MaTepHAIbHON
TOoukKe?

43. Yto Takoe cpeaHee HapsbkeHne?

44. B yem pa3HUIIa MEXY IIAPOBBIM TEH30POM HANPSLKEHUM U J€BUATOPOM HapPsKEHUMN?
[TpoummocTpupyiiTe OTBET rpa@uuecKH.

45. Uto noHMMaeTcsi MOJA TEPMHHOM <«3ajauya PErpeccHr» M 4YTO SBISIETCS BBIXOJIHBIM
napamerpoM? [IpuBenure npumep.

46. Yto moOHWMAETCA TOJI TEPMHHOM «ONTHMHM3AIUS» U JJIA Yer0 HeoO0XoauMma IiesieBast
byHKIHS?

47. B ueM pa3HHIIA MEXKTYy «YCIOBHOW» M «O€3YCIOBHOW» ONMTUMU3AINECH?
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48. TlepeuricnuTe METOIBI HCTILITAHUA, IPUMEHSIEMBIC IJIs1 OTIPEACIICHUS] MOJICIIA MaTeprana.
JaiiTe pa3BepHYTYIO XapaKTEPUCTUKY OJHOTO U3 MEPEUUCICHHBIX METOIOB.

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

50. UYto Takoe «HATYpHBIM DJKCIEPUMEHT» U «BBIUUCIHUTEIBHBIA SKCIEPUMEHT»?
[IponmttocTpupyiiTe OTBET MPUMEPAMHU.



