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1.  Heawn, 3ax0a4um ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4eHHS 10 AUCHHUILIHHE

Heabro ocBoeHus gucUMIUIMHBL «Peoslormss W MeXaHHMKa MeTa/JUIMYeCKHUX M
KOMIIO3MI[MOHHBIX MATEPUATOBY SBIISICTCS (DOPMUPOBAHHE Y CTYJCHTOB TEOPETHUECKUX 3HAHUH U
NPAaKTUYECKUX HAaBBIKOB B OOJACTH TEUCHHS IUIACTUYECKHU Ne(POPMHUPYEMBIX CPEl, B TOM UHUCIIE

TBEPJIBIX, CHIITYYUX, TeJIe00pa3HBIX.

K ocHOBHBIM 3aJavdyaM OCBOCHUA OTUCHHUIIIINHBI «Peojiorus n MexaHuKa METAIITUYSCKUX U

KOMITO3UTTUOHHBIX MATCPHUATIOB» CICAYCT OTHCCTU:

C(bOpMI/IpOBaTB 6a3OBBIe 3HAaHUA OCHOB PCOJIOTHUU W MCXAHUKU MCTANIMYCCKUX U
KOMITO3UIIMOHHBIX MaTEPUAIIOB;

BbIpa0OTKA HABBIKOB ITOCTAHOBKH W TIPOBEICHUS HATYPHBIX SKCIIEPUMEHTOB;
BbIpA0OTKA HABBIKOB ITOCTAHOBKH U IPOBEICHUS BUPTYAIbHBIX SKCIIEPUMEHTOB;
BBIPA0OTKA HABBIKOB BBISIBICHHS B3aMMOCBSI3U MEXKIy XapaKTEPUCTHKONW MaTepuaa
U IapaMeTpaMM, XapaKTepU3YIOLIMMH YCIOBHS BO3AEHCTBUS Ha MaTepuain (MOAenn
MaTepuaia) s TMOCIEAYIOIIEro IMPHUMEHEHHUs B PACUETHBIX KOMITBIOTEPHBIX
cuctemax kiacca CAE (Computer-Aided Engineering);

BbIpa0OTKA HABBHIKOB OIICHKH TOYHOCTH YCTAHOBJICHHOH MOJENN MaTepualia, B TOM
YUCJIC C MPUMCHCHUCM aJITOPUTMOB MAIlIMHHOT'O O6y‘-IeHI/I$I.

I/ISY‘-IGHI/IG KypcCa «Peojiorus u MexaHWKa METAITHYSCKUX U KOMITO3UIIUOHHBIX MAaTCPHUATIOB»

CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO Kpyro3opa M JaeT TOT MHHUMYM (yHIaMEHTAIbHBIX

3HaHUH, Ha 0aze KOTOPHIX CHOPMHUPYETCS MPEACTABICHUE O MATEMAaTHUECKUX MOJIENAX TEUCHHUS

MaT€pHraJioB, B TOM YHUCJIC IPUMCHACMBIX IJId U3YUYCHUA aJAUTHUBHBIX TEXHOJIOTHH C IMIPUMECHCHUEM

pacueTHBIX KOMIBIOTEPHBIX cucTeMax kiacca CAE.

OOyuenue no aucuuIuInHe «PeosIorusi 1 MeXaHUKa MeTANIHYeCKHX H KOMIO3UIMOHHBIX
MaTepHAaJI0B» HaPaBJIeHO Ha (HOpMUpPOBAHHE y 00YUAIOIIMXCS CISIYIOINX KOMIETEHIIHIA:

Koa u HauMeHOBaHuEe KOMIeTeH NI NHankaTopbl 1OCTHKEHUS] KOMIIETEHIHU
OIIK-1 cnocoOGHOCTh aHANM3UPOBATH | 3HATH:

3a7a49u npodeccroHanbHON . OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JEATECIBHOCTU Ha OCHOBE HOJ'IO)KCHPIﬁ, JUCHUININH, IIpaBUJIa IOCTPOCHHUSA TEXHHYCCKHUX
3aKOHOB M METOJIOB B  00JacTH CXEM H YePTEKEH;

MaTeMaTHKH, €CTECTBEHHBIX u * TPHHIHIHAIBHEIC ocodenHoCTH

TCXHUYCCKUX HAYK

MOJCIIUPOBAHUS MAaTEMAaTHICCKUX, (PU3UICCKUX U
XUMUYECKUX MPOLECCOB, MpEAHA3HAYCHHBIC ISt
KOHKPETHBIX TEXHOJIOIMYECKUX MPOILECCOB, B TOM
YUCJIC aTUTUBHOTO TIPONU3BOJICTBA;

YMeETh:
. BBIOMPATh METOJA WCITBITAHHS OO0pa3IoB
MaTepuaia Jiisl OTPeICCHHsI €r0 PEOJIOTHIECKUX
CBOICTB;
.

BJIA/IeTh:
. METOJUKON  00pabOTKM  pEe3ylbTaTOB
HATYPHBIX SKCIIEPUMEHTOB;
. HABBIKAMHM  TIOCTAHOBKHA BHUPTYaJIBHOTO

SKCIIEPHMEHTAa M  COCTABJIGHHS  a/IeKBAaTHOMH
pacueTHON MOJIENH IO HATYPHOMY SKCIIEPUMEHTY




2. MecTo IUHCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM MPOrpaMMbl

HucturuinHa «Peosiorusi W MeXaHMKa MeETANJIMYECKMX W KOMIO3HIIMOHHBIX
MaTepuanoB» otHocutcs K bl.1 — oOs3arensHON yactu Onoka bl «Jluctumimmael (Moxynu)» u
BXOJHUT B OCHOBHYIO 00pa3oBaTElbHYIO IMPOrpamMMy IOATOTOBKH OakajaBpa IO HaIpaBJICHUIO
noarotoBku 27.03.05 «MHHOBaTHKa», Mpodmwib «AAIMTHBHBbIE TEXHOJIOTHMH» OYHOU (HOPMBI
o0OyueHusl.

HucuuruinHa «Peosiorusi M MeXaHMKa MeTANJIMYECKMX W KOMIO3HIMOHHBIX
MaTepUaIoB» B3aUMOCBA3aHA JIOTMUECKH U COJIEPIKATEIbHO-METOJUUYECKH CO CIEAYIOIUMU
mucrunimuaamu OOIT:

B Fnox 1. JJucyunaunvt (mooyau):

— OCHOBBI MaTE€pUATOBEACHNS METAIUIOB, IIACTMACC U KOMITO3UI[MOHHBIX MaTepHAJIOB;

— OCHOBBI MaTe€pHUaTIOBEAECHNS OPOLIKOBBIX MAaTEPHAJIOB;

— KomnbroTepHOE MOJEINPOBAHNE C IPUMEHEHUEM METOAA KOHEUHBIX 311eMeHTOB (MKD);

— IIpumenenune CAE-nporpamm i1t pacueTa IpOYHOCTH U3EIINN;

B uacmu, ghopmupyemotui yuacmuuxamu 00pazo8amenbHuiX OMHOULEHUN!

— IIpoekTHas neATebHOCTD;

— OcHoBbl TexHoaoru OM/J] 171 H3roTOBIICHUS U3ICIHI U3 METAIOB, KOMIIO3UIIMOHHBIX U
MOPOILKOBBIX MAaT€pUAJIOB;

— OCHOBBI TEXHOJIOTHH OOPaOOTKHM NMaBIICHUEM JIsi M3TOTOBJICHUS W3JCIUNA U3 METAJIJIOB,
KOMIO3UIIMOHHBIX U MOPOIIKOBBIX MAaTEPHAJIOB

— Teopust ¥ TEXHOJOTHS aAAUTUBHOTO TPOU3BOICTBA U3ACIHNI U3 TEPMOIUIACTHKOB

— Teopusa W TEXHOJOTHA AAAUTUBHOTO IMPOU3BOACTBA M3JEIUNA M3 CBETOOTBEPKIAEMBIX
MOJIMMEPOB

— Teopust U TEXHOJOTHS aAAUTUBHOTO TPOU3BOJICTBA U3ACIUI U3 MOPONIKOBBIX MATEPHUAIIOB

3. CTpykTypa U coepKaHue TUCHUILIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aueTHbIX(€) eauHuIl(bl) (72 gacoB).

3.1 Bwuabl yueOHO# padoThl U TPYI0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne Biia vaeBHoii bagorh KoaunyecTBo CemecTpbl
n/n 1y P 4acoB 6 (1ecroii) -
1 | AyautopHble 3aHATHS 72 72 -
B tom uncre:
1.1 | Jlexuun 18 18 -
1.2 | CemuHapcKue/IPaKTHUCCKUE 3aHATH 0 0 -
1.3 | JIabopaTopHbIEe 3aHATHS 18 18 -
2 | CamocTosiTeibHAsA padoTa 36 36 -
B tom uncre:
2.1 | uHOUMBHYaJIbHBIC 3aIAHUS IO JICKIUSM 18 18




2.2 | uHOUBHAYaJbHbBIC 3aJaHUS TIO 18 18
1a00paTOpHBIM paboTam
3 | IlpomexyTouHasi aTrecTanus
3advet/nud.3aueT/7K3aMeH 3agyer 3adeT
Hroro 72 72
3.2 TemaTu4yeckui NJIAH U3yYeHHU S JUCHUIINHBI
3.2.1. Ounas popma oOydeHUs
TpynoemkocTsh, yac
AynuTtopHasi pabora =
) g S E
= S 2 § < B =
Ne Pasnennl/TemMbl o - 2 3 5 ag 3 = g £
n/n TUCIHHUILIAHBI 5 § %% = % = E g 5 g
o 5 =Sz | 8= E 2 5 &
= g 2 8 S 8 s 3 S
0 o < 2=
O E = = 5
Jlexknum:
1 OO1u1ee npeacTaBIeHUE O PEOJIOTUU 2 2
2 Ynupyroctsb MaTtepuana. Monenu 2 2
Marepuaa
3 [InactuyHocTh Matepuana. Mogenu 2 2
Marepuaa
4 MexaHn4yeckne CBOMCTBA MaTeprajoB 1 4 4
MIOCTPOEHUE MOJIENIA MaTepuraia
5 Bsiskocts MaTtepuana. Monenun 2 2
Marepuaia
6 Hekotopeie ¢dusuyeckue mporeccsl, 2 2
COIIPOBOXKIAOIINE nedopMaIuio
METAJUTMYECKUX MAaTEPUATIOB
7 O6parnas 3anaya u CAE-cuctema 2 2
8 CAE-cucrema u O0COOCHHOCTH 2 2
WHTEPIIPETAIAN MOJICITA MaTepraia
JlaGopaTopHble padoThI:
1 Bronnas pabora. 3HaKOMCTBO c 2 2
nporpamMmoit QFORM
2 HcnpiTanne Ha ckKaTHE MHIHHAPUYECKOTO 4 4
00pa3iia U3 MeTAIUTHIECKOTO MaTepuaa
3 UcnbiTanue Ha cxkaTue HUIUHAPUYECKOTO 4 4
oOpa3ia U3 KOMIIO3HIMOHHOTO Marepuaia
Ha OCHOBE MoJIMMepa
4 Co3manne  Momenud  MaTepuaia IS 2 2
KOMITBIOTEPHOTO MOJICTUPOBAHUS
5 BupTyanbHbIi 3KCIIEpUMEHT B IpOrpamMme 2 2
QFORM
6 Coznanne MOJETH MarepHuaia v 4 4
MPUMEHEHHEM  QJITOPUTMa  MAITHHHOTO
o0yueHus
HToro 72 18 0 18 0 36




3.3 Conep:xxkanue TUCHUILINHBI

Tema 1. OG1ee npeacTaBiIeHUe O PEOTOTHH.

Hcmopusa «peonocuuy. OcHosHble mepmunbsl u onpedenenus. oeanvHo ynpyeue mamepuarbl.
Hoeanvno easkue mamepuanvt. Ilnacmuuecku-6askue mena. llpumepsl peonocuieckoeo noseoeHus
mej, 8 MmoM yucie 8 a0OUMUBHbIX MEXHOIO2UAX. IKCMPYIUOHHOU, POMOnoIuMepu3ayus 68 6anHe,
APAMOLL NO0B0O 3Hepaulu, cuHmes Ha noonodcke. Denomenonocuveckuti nooxoo. Monexkynapuoe u
HeMONeKYIApHoe CImpoeniue Mamepuaos.

Tema 2. Yopyrocts MaTepuana. Mozaenu marepuaia

Hoeanvnvle ynpyeue mamepuanvl. Ilpumepor ynpyeux men. Modensv ynpyeoeo mamepuana.
Ocobennocmu unmepnpemayuu Mooenyu mamepuaia.

Tema 3. [InactuuHocTh MaTepuana. Mojaenu matepuana

Hoeanvnvie naacmuueckue mamepuanvi. Ilpumepwvr  naacmuueckux men. Mooens
naacmuyecko2o mamepuana. OcobenHocmu uHmepnpemayuu Mooeiu Mamepuaia.

Tema 4. Mexanuueckue cBOICTBa MaTepHalloB U IIOCTPOEHUE MOEIN MaTepuaia

Knaccugpukayuss cmpoenus mamepuanos. Amopguvie mena. Ocobennocmu cmpoenus
Kpucmannudeckou peuwtemku. Tunvi pewwemru. Mooenv mamepuana 8 npozpamme UMUMAyUOHHO2O
mooenuposarus. Ilpumepol mamepuanos 6 a0OUmMusHvIX mexroao2usax (3aoanue 1). Mexanuueckue
ceoticmea Memainos. Bausnue memnepamypvl Ha conpomugienue Memaiios 0ephopmMuposanuio.
Bzaumocsazv medncoy manpsoicenuamu u ckopocmamu oegopmayuu. Peonocuueckue mooenu
KOMOUHUposanHnwvix cpeo. Ilpumepuvl pacuémos demaneli 8 061acmu IACMUYECKUX 0ehropmayui

Tema 5. BszkocTs Matepuaiia. Mojienu Marepuaia

Hoeanvnvie sa3xkue mamepuanvl. Ilpumepsr easkux men. Moldens 6sa3xK020 mamepuaind.
Ocobennocmu unmepnpemayuu mooenu mamepuana. Ilpasuna coedunenus udeanbHbix Mamepuailos
8 00Hy moOdens. [Ipumepsvl pazpabomxu mooenel Mamepuaila Ha npumepe a0OUMUBHbIX MEXHOI02ULL.

Tema 6. Hekoropsle ¢u3MYECKHE TMPOIECCH, COMPOBOXKIAOIMME  AehOpPMAITHIO
METAITMYECKIX MaTEpUaJIoB

Ocobennocmu mevenuss mamepuanra npu niACmMudeckou oegopmayuu. Ynpounenue
mamepuana. Pazynpounenue (penaxcayus) mamepuana. Ionzyuecms mamepuana.

Tema 7. O6parnas 3anaua u CAE-cuctema

Kpaesas 3a0aua: onpedenenue. Kpaesas 3adaua: cnocodovl nocmanoexu. Kpaesas 3aoaua:
cucmema ypasuenuii. Tenzop nanpsicenuti u men3op oegopmayuti. Ilpumepol kpaesou 3adauu 8
obpabomxe mamepuanos. llpumepsl Kpaegoul 3a0auu 6 a0OUMUBHbIX mexunoaocuax. Onmumuzayus
unu unnosayus? Ocroeuvle memoovl onmumuzayuu. Memoo oopamuoii 3a0ayu (Inverse analysis).
Ilpumepvl  peanuzayuu memooa obdbpamuou 3adauyu. Onpedenenue KoOIPDuyueHmos mooenu
mamepuana. 3aoaua pecpeccuu u mawiuHnoe ooyuenue. Qbpamuas 3a0a4a (UHEePCUOHHBLL MEMOO).
Kpumepuu mounocmu.

Tema 8. CAE-cucrema u 0COOEHHOCTH HHTEPIPETAIIMHI MOJISTTH MaTepHaa

Cmpameeus pacuema ¢ CAE-cucmeme. Cmpyxmypa CAE-cucmemut. [Ipumepsot 3a0au ¢ CAE-
cucmeme. Ocobennocmu uumepnpemayuu moodeiu mamepuaia 8 CAE-cucmeme. Koumaxmmuoe
epanuyHoe ycuosue.

3.4 TemaTrnka ceMHHAPCKUX/NPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapCcKue/MPaKTUICCKUEC 3aHATHS

CCMI/IHapCKI/Ie/ MMPAKTUYCCKUC  3aHATHA 10  JHUCHUIIINHC «Peoorus W MexaHHKaA
MCTAJUIMYCCKUX U KOMIIO3UITHOHHBIX MATCPUATIOB» HC NPCAYCMOTPCHLI.



3.4.2. JlabopaTopHbIE 3aHATHS

Pabora Ne 1. Boxgnas pabora. 3aakoMcTBO ¢ mporpammoit QFORM

Cmyodenmol  uzyyarom OOKYMEHMAyulo  Cneyuaiusuposannou  npozpamvmel  QForm,
NPEeOHA3HAYEeHHOU OJisi MOOENUPOBAHUs 3a0ady O MedeHUU peoiocUdecKux Memaiiudeckux umu
KOMNO3UYUOHHBIX Mamepuanos. Ha npumepe naacmuueckoii Oegopmayuu MemaniiuiecKkozo
mMamepuana noxyyarom nepsuynblil npakmudeckuil Hagvik pabomoi ¢ CAE-npoepammoii.

PaﬁOTa N‘_’ 2. HcneiTaHue Ha cxaTHE HMUWINHAPUYICCKOTO 06pa3ua H3 MCTAJUIMYCCKOTO MaTCpuajia

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

o COCMABUMb  PACUEMHYI0  MOOelb  BUPMYAIbHOZO IKCNEPUMEHMA NO  Memoody
UCNBIMAKUSL HA COHCamue YUTUHOPULECKO20 00pa3ya MemaiiuiecKkoeo Mamepuand,

o onpedenums  HAYAAbHblE  VCIOBUA — IKCHEpUMEHmA 6  COOMBEemcmeuu ¢
UHOUBUOYATILHBIM 3A0AHUEM U BbIOPAHHOU MOOENbI0 MAMepPUald,

o BbINOTHUMb BUPMYAILHBIU IKCNEPUMEHN,

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

o APOAHATU3UPOBAMb PACHpeOeleHIe 00HO20 U3 GHYMPEHHUX NAPAMEMPO8 Mamepuana

- 6 coomeemcmeul ¢ UHOUBUOYATbHBIM 3A0AHUEM.

PaﬁOTa NQ 3. HcneiTanue Ha cxxkatne NUIMHAPUYICCKOTO 06pasua 13 KOMIIO3UITMOHHOI'O MaTepuraia
Ha OCHOBC IMOJIMMEpa

Ilocmanosxa 6 npoepamme QF ORM eupmyanbHo2o sKkcnepumeHma no memooy ucnvlmaHus
Ha cocamue (TOCT 4651-2014) obpazya KOMROZUYUOHHO2O NOJUMEPHOSO MAMEPUANA (CLOUCMOZO,
HOLYYeHH020 dKcmpy3uell). 3aoanue:

o COCMABUMb  PACHEMHYI0  MOOelb  BUPMYAIbHOZ0 IKCNEPUMEHMA NO  Memoody
UCNBIMAKUSL HA COHCamue YUTUHOPULEeCKO20 00pasya Mmamepuand,

o onpedenums — HAYAAbHblE  VCIOBUA — IKCHEpUMEHmAd 6  COOMBEemcmeuu ¢
UHOUBUOYATILHBIM 3A0AHUEM U BbIOPAHHOU MOOENbI0 MAMePUald;

o BbINOTHUMb BUPMYAILHBIU IKCNEPUMEHN,

o nOCMpoums  OUASPAMMY HASPYHCEHUs. 6 KOOPOUHAMAX 6 COOMBEemMCmeuu ¢
UHOUBUOYATILHLIM 3A0AHUEM,

o NPOAHATUZUPOBAMb PACHPeOeleHUe 0OHO20 U3 GHYMPEHHUX NAPAMEMPO8 Mamepuaid

- 6 coomeemcmaul ¢ UHOUBUOYANbHBIM 3A0AHUEM;

Pabora Ne 4. Co3nanue Moziennu Matepraa st KOMIIBIOTEPHOTO MOJISTHPOBAHHS

Ilocmpoenue ooHonapamempuueckol Mooeiu Mamepuara no OAHHbLIM —HAMYPHO20
ucnolmaHus. 3adanue:

. cghopmuposamv  maccué OAHHLIX U3 3HAUEHUUl O0as1  08YX  NAPAMEMpOSs:
HAIIPADKEHUE, TE@OPMALIUA — na ochoge Hamyproco 3KcnepumeHma (Cm. 1abopamopHyo
pabomy Ne3);

o 8bI0pameb  MAmMeMamuyeckyro  3a8UCUMOCMb Ol ONUCAHUS  pachpeoesieHus]
IKCNEPUMEHMAIbHBLX SHAYEeHUT,

. cpeocmeamu EXCEL pewumsv 3a0ayy pecpeccuu — nooodOpamv Heussecmuvle
K02 huyuenmol mamemamuyeckou Mooenu;

. onpedenums ko3¢ puyuenm oemepmunayuu — R2.

Pabora Ne 5. Bupryansnsiit skcriepumenT B mporpamme QFORM

Ilocmanoexa 6 npoecpamme QFORM supmyanvrnoco sxcnepumenma no memooy uUcCHolmanus
Ha coicamue (I'OCT 4651-2014) obpazya KoMNO3UYUOHHO20 NOTUMEPHO20 MAMEPUANd (CLOUCMO2O,
NOLYYeHH020 dKcmpy3uell). 3aoanue:

. ssecmu noayuenuyro mooeisb 8 npoekm QFORM (cm. nabopamopnyto pabomy Ned) u
BLINOIHUMb paAcyen,



o CpPasHUmMb NOJYYeHHble pe3yIbmamvl pacdema (UpmyanbHO20 IKCNEPUMEHMA) ¢
pe3yiomamamu pabomoi Ne3

Pabora Ne 6. Co3nanue Mozenu Matepuala ¢ IPUMEHEHUEM aJrOpUTMa MAIIHHHOTO O0YUYCHUSI

Pewenue 3adauu, onucamnoti 6 nabopamoproii pabome Ned cpedcmeamu MAUUHHO20
00yYeHUsr — aNeOpUmMM JUHEUHOU pezcpeccul, aneopumm CIYYAUHbLIX 0epesbes, AlcoPUMM
2PAOUEeHMHO20 CHYCKA.

3.5 Temaruka KypcoBoii paboTbl

KypcoBas pabGora mno gucuumiumHe «Peomorus W MeXaHUKa METAJUIMYECKUX H
KOMITO3UIIMOHHBIX MaTEPUATIOBY» HE MPETyCMOTPEHA.

4. YueOHO-MeTOoAN4YeCKOe U MH(POPMAIITMOHHOE o0ecrieueHne

4.1 Hopmatusnbie 1okyMeHTbI 4 'OCThI

1. TOCT 25.503-97. Pacuerbl M HCHOBITAaHUSA HA MNPOYHOCTb. MeETOIbl MEXaHHMYECKHUX
ucneiTanuii Metaos. METO/] UCITBITAHMA HA CXKATHE.
2.TOCT 4651—2014 (ISO 604:2002) [Tnactmaccel. MeTo UCTIBITaHHS Ha C)KaTHE.

4.2  OcHoBHas JquTEeparypa
1. Canynos, B. T. Ilporno3upoBaHue MON3y4ECTH U JIIUTEILHON IPOUYHOCTHU KAPOIPOUYHbIX

ctaneit u crmaBoB DY : yuebHoe mocobue ans By3oB / B. T. CanmynoB. — 2-e uzn. — Mockaa :
N3narensctBo FOpaiit, 2022. — 135 ¢. — (Bricmee o6pazoBanne). — ISBN 978-5-534-08526-6. —
Tekcr: AJICKTPOHHBINA /! OO6pazoBaTenbpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/494484 (nata oOpamenus: 20.01.2023)

2. Anekcannpos, [[. B. Ilpuxknagnas rugpoauHamMuka : ydeOHOe rocobwe sl BY30B /
. B. Anekcannpos, A. 1O. 3ybapes, JI. 0. MckakoBa. — Mocksa : U3natenbctBo FOpaiit, 2022, —
109 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-07621-9. — Tekct: 31eKTpOHHBIN //
OOpasoBarenpHast mnatdopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/494074 (mara
obpamenus: 20.01.2023)

4.3 JlomosHMTeIbHAS JUTEpaTypa
1. B.B.ITukyns. [Ipuknannas mexanuka neopmupyemoro tBepaoro tena. M.: Hayka, 1989 -

221 c.

2. Peonorus nox penakiueit @.Ditpuxa. M.: M3narenbcTBO MHOCTpAaHHOM IuTepatypsl, 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. bezoopazoB 10.A., 3nenko M.A., 3otoB O.I'. AHanM3 CTPYKTYPHI 00PA3II0B, MOTYIECHHBIX
DMLS u SLM-meTomamu OBICTPOTO MPOTOTHUIIHUpOBaHUS // 6-1 MexmyHapoaHas MOJIOJCKHAs
Hay4yHO-TIpakTH4eckass KoHpepeHIMs «/HHOBallMOHHBIE TEXHOJOTUM B METAUIYprUU U
MammHocTpoeHuny». ExatepenOypr: U3n-Bo Ypan. yu-ta, 2012. C. 154-157.
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5. banamoB A.B., Uepnanue A.O., HoBukoBckuit E.A., Anansun C.B., benomnoros C.B.
HccnenoBanue npouyHOCTH U3ENUi, MOMydeHHBIX MeToioM 3D-nieuatu // [lon3yHOBCKUIT BECTHHUK.
2016. Ne 2. C. 61-64.

4.4 DuekTpoHHBbIe 00pa3oBaTe/bHbIE PeCypChl

1. O0OP «Peosorus nu MEXaHUKa METAJUIMYECKUX U KOMIIO3ULIMOHHBIX MaTEPHUATIOBY:
https:// online.mospolytech.ru/course/view.php?id=10395

4.5 JluneH3moHHOe M  CBOOOJHO  pacmpocTpaHseMoe  NPOrpaMMHOe
ob0ecreyenue

1. IlporpammHoOe oOecnieueHre He TPEIyCMOTPEHO, 3a uckatoderunem [10 mist nemMoHcTpanuu
Mpe3eHTalNM.

4.6 CoBpemeHHble npodeccuoHAIbHBIE 0a3bl JAHHBIX W WH(POPMANMOHHBIE
CIIPaBOYHbIE CHCTEMbI

Kaxnpiii  cTymeHT oOecreueH WHAWBHIYATbHBIM  HEOTPAHUYECHHBIM  JIOCTYIIOM K
3MIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA, IPEICTaBIEHHBIM Ha caiite Mocnonurexa B pazjene:

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

2. «bubnuoTeka. DMeKTpOHHO-OUOIMOTEUHbIE CUCTEMBI» http://lib.mami.ru/lib/ebs

3. OBC «M3narenncTBa Jlauby - https://e.lanbook.com/

4. Metogomor - CalT TOCBSIIEH H300peTAaTEIbCKUM 3a7adaM W METOJaM HX PEIICHHUS.
www.metodolog.ru

5. [one3npie yueOHO-METOUYECKHE MaTepHaIbl TPEICTABIICHBI HA caiiTax:

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

2. Scopus: www.scopus.com

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

4. bubmmoreunsnii neHTp https://sciencedirect.com

5. bubnuoreunsrnii nentp https://www.researchgate.net/

5. MarepuajbHO-TEXHUYECKOE 00ecreyeHue

JlekuMOHHBIE AyAUTOPHH OOIIEr0 YHUBEPCHUTETCKOTO ayJUuTOpHOro (HOHAA, OCHAIICHHBIE
MYJIbTUMEAMMHBIMUA IPOSKTOPAMU JJIS TIOKa3a BUACOPHIBMOB U IIPE3CHTAIHA.

Jist  mpoBeleHHMS — MPAKTUYECKWX  3aHATUNA  3a[CHCTBYIOTCA  ayJIUTOpPHH  OOIIEro
YHUBEPCUTETCKOTO ayJUTOPHOro (DOHAA, OCHALIEHHBIE MYJIbTUMEAUMHBIMHU MPOEKTOPAMHU.

6. MeToauveckue peKOMeHIAINH

6.1 Meroauueckne peKOMEHJANUM Uil TPeNoAaBaTe/isi MO0 OPraHU3aALMU
00y4eHus1
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OcHOBHOE BHHMMAaHME TpU H3yYEHUH AUCUMIUIUHBL «Peosiorusi HW  MexaHHKa
MeTAUINYEeCKHX H KOMIO3UIHOHHBIX MAaTepuaioB» CcleAyeT YAeNsATh (OPMHUPOBAHUIO Y
CTYJEHTOB TEOPETUYECKUX 3HAHWN U NMPAKTUYECKUX HABBIKOB B OOJACTH TEUEHUS IJIACTHYECKU
nehOpMUPYEMBIX CPEIl, B TOM YHCIIE TBEPJIBIX, CHITYyYNX, Telle00pa3HbIX.

Teopernueckoe n3ydeHrne OCHOBHBIX BOIIPOCOB Pa3/IEIOB TUCITUILINHBI IOJKHO 3aBEPIIATHCS
71a00paTOpPHBIMU pabOTaMH.

JIns  aKkTUBU3alMM Y4eOHOrO Tmpolecca NpU H3YYEHUH JUCHUIUIUHBI  A(PPEKTHBHO
MPUMEHEHHE TPE3CHTAIMH 110 Pa3IMYHBIM TeMaM JIEKIUN 1 1a00paTOpHBIM paboTaM, B TOM YHUCIIE
1O TeM, JJIsl KOTOPBIX CTYICHTaM BbIIAIOTCS WHIUBUIYaTbHBIC 33 aHUSI.

J17is ipoBeIeHUs 3aHSATUH 1O AUCIUIINHE UCTIONIB3YIOTCS CPEICTBA OO YUCHHUS:

- y4eOHUKH U yaeOHbIe mocoOust, nHOopMaImoHHbIe pecypchl MHTepHeTa,

- pazpaboTaHHbIE IPE3EHTALUN IO Pa3IMYHbIM pa3JenaM Kypca;

- KOHCIIEKTHI JICKIMH, BUICOCIOKETHI, pasMmemeHHble Ha miargopme CJIO-Mocmomurex
(https://online.mospolytech.ru/course/view.php?1d=10395) nns BBIMOTHEHUS WHAWNBUIYATbHBIX
3aJJaHUM 7151 CAMOCTOSITENTFHOM paboThI CTYIEHTA T10 JIEKIHSM U T10 JIA0OpaTOPHBIM paboTaM.

6.2 MeTozmquKne YKasaHus 1Jis oﬁyqamumxcn IO OCBOCHHIO TUCHUIIJIMHBI

CaMocrosiTenbHasi paboTa SBISETCS OJHUM H3 BUIAOB Y4eOHBIX 3aHaATuUd. llenb
CaMOCTOSITENILHON pabOThl — MPAKTUYECKOE YCBOECHUE CTYIEHTAMHU BOIPOCOB, pACCMATPHUBAEMBIX B
pamMKax JIeKIHid JaHHOW JUCIUILINHBI, a TaK)Ke B paMKax J1ab0opaTopHBIX padoT.

AynutopHas caMOCTOsITeIbHas padoTa MO TUCIUIUINHE BHITIOTHSIETCS Ha YI€OHBIX 3aHATHSIX
MO/l HEMOCPEACTBEHHBIM PYKOBOJACTBOM IIperojaBaTesis U IO ero 3ajaHuio. BHeayautopHas
camocTrosiTeNbHas padoTa BBHIMOJHSAETCS CTYACHTOM M0 3aJaHHI0 MpernojaBarens, HO 0e3 ero
HEMOCPEICTBEHHOTO y4acTHsl. BhIMOJIHEHHBIE 3aaHus 3arpyKaroTcsi CTyaeHToM B Kypc DOP s
NoCeAYIOIEei MPOBEPKH MPENoIaBaTeIeM.

3agaum caMoCTOATEILHOM PadoOThI CTYAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON Y4eOHOW pabOTHI;

- OCBOCHHE COJIEpP>KaHUS JUCIUILINHBL,

- yroy0JeHre coiepKaHusi 1 OCO3HAHNE OCHOBHBIX MOHSITHIA TUCITUTLINHEL,

- UCTIOJIb30BaHUE MaTepraa, COOPAaHHOTO B TIOTy4YEHHOTO B X0J1€ CAMOCTOSATEIbHBIX 3aHITHIA
111 3 PEKTUBHON MOATOTOBKH K 3a4ETY;

- BBINOJHUTH UHAUBUIYAJIbHOE 3a/IaHHE T10 JICKIIUOHHOMY KYPCY.

Bujabl BHeayTMTOPHOI caMOCTOSITeIbHOM PadoThI:

- CAMOCTOSITEIbHOE U3YUYCHHE OTIAEIbHBIX TEM AUCITUIUINHBL,

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATUSM;

- IOJTOTOBKA K J1ab0paTOpHBIM paboTam;

- BBINIOJIHEHUE UHIMBUIYaJIbHBIX 3aJaHUI 110 3aKPEIUICHUIO TEM.

J1J1 BBIMOTHEHMSI TF0O0T0 BUAA CAMOCTOSTENIbHON paboThl HEOOXOAMMO IPONTH CIEAYIOIIHE
JTarbl:

- OIpEeeNICHNE LEJIU CaMOCTOSITEIbHON paboThI;

- KOHKpEeTHU3alys Mo3HaBaTEeIbHOM 3a/auu;

- CaMOOIIEHKA TOTOBHOCTHU K CAaMOCTOSITENIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a AEHCTBHS, BEAYIIETO K PELICHUIO 3a/1auH;

- TUTAHUPOBAHKE PAOOTHI (CAMOCTOATEIHLHON HITH C IIOMOIIBIO TIPEIOIaBaTes ) Hal 3aJaHUEM;
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-OCYIIECTBICHHE B TPOIECCE BBINIOJIHEHUS CaMOCTOSITEIbHONH pabOThl CaMOKOHTPOJIS
(MPpOMEXYTOYHOTO M KOHEYHOTO0) PE3YIHTATOB paOOThI U KOPPEKTUPOBKA BHITTOJTHECHUS PaOOTHI,

- pednekcus;

- Ipe3eHTaIus J1abopaTopHBIX padoT.

7. DoH/ OLIECHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4UeHUs
HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakTepucTuka oreHOYHOTO
OILICHOYHOT'O OILICHOYHOT'O CPEJICTBA B
oC CpeacTBa
CpeACTBa dOC
[IpencraBnenue CTyaeHTOM HapaOOTaHHOM
1 [IpesenTanus padotel| nHGOpMAaMKU MO  3aAaHHOH  TemaTtWke | TeMbl  WHAWBUAYAIbHBIX
(IT) WHIWBHIYAIBHOTO  3aJaHUsS B  BHWJAC | 3aJaHUI
MIpe3eHTAIHH.
CpencTtBo KOHTpPOJIS,, OPraHW30BAHHOE Kak
cnenuanbHas ~ Oecega  MEIaroruv4eckoro
VYcrHbIM onipoc, | paboTHWKAa C oOOydaromuMcs Ha TeMbl, | Bompockl mo
2 cobecejoBaHUE, | CBSI3aHHBIE C W3Yy4aeMOW IMCLUUIUIMHOW, M | TeMaM/pasjenam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00ObeMa | TUCIUTLIAHBI
3HAHUN O0YYaroIIerocs Mo OMpeNeICHHOMY
pasneny, TeMe, mpobaemMe u T.11.
CaMocTosiTeTbHOE H3yYEHUE OTICTHHBIX TEM
1o azzenam VCITUTUTHHBI C
JlaGopaTopHsble pasA et
UCIOJIb30BAHUEM OINHCAaHUN K TaTeHTaM U
3 paboThI Tembl 1abopatopHbIX paboT
(1P) ABTOPCKUM CBUJICTEIHCTBAM, HOPMATHUBHO-
MPaBOBOM  JOKYMEHTAallMM,  HATYPHBIX
00pa3IoB, KOMITBIOTEPHBIX MOJIENEH U JIp.
CpencTtBo MPOBEPKH YMEHHH MPUMEHSTH
WuauBuayanbHOe | MOTY4YEHHbBIE 3HAHUA o 3apaHee
. Tembl UHANBUAYATBHBIX
4 3a/1aHue OTIPEICTICHHOW METOJUKE HJsi PeIICHUS —
(13) 3a/ad4  WIM 3QJaHUA [0 MOIYJII0 WA
TUCIUILIAHE B TIEJIOM
CucreMa CcTaHIAPTU3UPOBAHHBIX 3aJaHUH,
Bormpocsr (mpumepHbIe) 4715
TTO3BOJISFOIIIAS aBTOMAaTU3HPOBATH
5 Tectupoanue (T) o MOJITOTOBKHU K
MpOLEYpYy H3MEpEHUsi ypOBHS 3HAHUN U
o TECTUPOBAHUIO
YMEHUH 00yJaromerocs

7.2

IIkaja u KpUTEPUN OLIEHNBAHUSA Pe3yJIbTATOB 00y4eHMsI

K npomexxyTouHOi aTTecTaluu CTyIeHThI JOJKHBI BBITIOTHUTH CIIEIYIOIINE BUABI y4eOHOM
paboThI, TPEeTyCMOTPEHHBIE pabodeil mporpamMmoil mo aucuuriuinHe «PeoJiorusi U MexaHHMKa
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MeTAJUTHYECKUX U KOMIO3MIHMOHHBIX MAaTepPHAJIOB» (BHIMOJHEHHE W 3alIuTa J1abOpaTOpHBIX
paboT, BBIMOJHEHHWE 3aJaHUN HAa CaMOCTOSATEIBHYIO TIIOJATOTOBKY, a TakKKe BBIMOJHEHUE
WHIUBUTYAJIbHBIX 33JJaHUN U TECTOBBIX 3aJIaHUM C YU€TOM BBHIIIICONMMCAHHBIX TPEOOBAHMIA).

IIkana oneHNBaAHUA Onucanue

Brinonnens! Bce BUBI Y4eOHON padOThI, MPeTyCMOTPEHHBIE yU4EeOHBIM
miaHoM. CTyA€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUH,
HAaBBHIKOB NPUBEICHHBIM B TaONMIaxXx IOKa3aTelsM, ONEpUpPYyeT
NpUOOPETCHHBIMH 3HAHUSAMH, YMEHUSMH, HABBIKAMHU, IPUMEHSCT UX B
CUTYaIMsIX IOBBIMICHHON CIIOKHOCTH, HE HWCIIBITHIBACT 3aTPyIHEHUH
MIPU AaHATUTUYECKUX OTEpaIusiX, IEPeHOCe 3HAHUM U YMEHUH Ha HOBBIE,
3auTeHO HECTaHJapTHBIE cuTyauu. Jlomyckarores:

- HE3HAUMTeNbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NpHU
AHAJTMTUYECKUX OIepalusix, MepeHoce 3HaHUH M YMEHHMH Ha HOBBIE,
HEeCTaHJIapTHbIC CUTYaIUH;

- 3HAUUTENIbHBIC OIIMOKH, MPOSABISAETCA OTCYTCTBUE 3HAHUHM, YMEHHIH,
HABBIKOB II0 PsAy ITOKA3aTeleH, CTYACHT MCIBITHIBACT 3HAYUTEIbHBIC
3aTPyAHECHUS IPU ONEPUPOBAHUM 3HAHUSAMM U YMEHUSAMHU IPU HX
[IEPEHOCE HA HOBBIE CUTYALUH.

He Bemomnen oauH wim Oojiee BHIOB ydeOHOM  paboOTHI,
NPEIyCMOTPEHHBIX Y4eOHBIM IUTaHOM. CTYAEHT JI€MOHCTPUpPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTATOYHOE COOTBETCTBHE 3HAHMM,
YMEHUH, HaBBIKOB MpPHUBEIECHHHIM B Ta0NMIaAX IOKa3aTelsM,
JOMYCKAIOTCA  3HAYUTEIbHBIE OIIMOKH, TMPOSABISAETCS OTCYTCTBHE
3HaHUHM, YMEHUH, HABBIKOB 10 PNy IIOKA3aTeJIeH, CTYJEHT HE MOXKET
OIIEpUPOBATh 3HAHMAMHM M YMEHHUSMHU IIPH HMX IEPEHOCE HAa HOBBIE
CUTYal1H.

He 3auteno

Tembl HHAUBUIAYAJBHBIX 32]aHUH 10 JEKIUSIM

Bri6pats anautuBHyto TexHomoruto (AT) u BeiOpats matepuain 1is AT. Haittu ogay Monens
JUTSL BRIOpaHHOTO MaTepHaa.

Odopmrenue B popmare mpe3eHTaIlH MPEACTABUTH OMMCAHUE MOJICTTH MaTepHaa;

o MapKa MaTepuaia M ero ornrcaHue (XMM.COCTaB; MEX.CBOMCTBA)
o MoJienb Matepuaia (popmyia; 06JacTh OnpeeneHus)
J KaKH1e METO/Ibl UCIIBITAaHUsI OBLIM MIPUMEHEHBI TSl TOJTyYSHHsI MOJICNI MaTepraia

L4 TAC UCTI0JIb30BaHa MOJICJIb MaTCpuraia
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7.3  OuneHo4Hble CPeACTBA
7.3.1. Texyumii KOHTPOJIb

Texymuii KOHTPOJb BKJIIOYAET: MPOBEPKY BBINOTHEHUS WHIWBUIYAIbHBIX 3aJlaHUM IO
JICKIUSAM U 10 MPAKTUYECKUM 3aHITHUSIM, a TaKXkKe MPOBEPKY KypCOBBIX padoT.
Ha naty mpoBeneHus mpoMeXyTOYHOW aTTecTaluu B (opMme 5K3aMeHa CTYIEHT JOJKEH

BBIMOJIHUTD U 3aIUTUTH KyPCOBYIO paboTy.

7.3.2. ITpomexxyTOUHAs aTTECTALUS

[TpomesxyTounas arrectanus oOyyaromuxcst B (popme 3a4éra IpOBOJUTCA MO pe3ysbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4EOHOH pPabOTHI, MPEIyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JaHHOU
JUCHUILIAHE (MOIYJIIO), TPU 3TOM YUUTBIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OleHKa CTENeHH OCTHKEHHUS OOydyalolUMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
Oo0y4YeHHs] 1O JAUCHUIUIMHE (MOIYJI0) TPOBOAMUTCS NpenojaBaTeieM, BEAYIIMM 3aHATUS IO
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. [Io nToram mpoMeXxyTOuHOM arTecTanuu 1o
JTUCIUILIMHE (MOYJII0) BBICTABIISETCS OLIEHKA «3aYTEHO» WM «HE 3aUTEHOM.
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BapuanT Ousiera 11 npoBeieHUs 3a4eTa

MUHHCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHUSA POCCUICKOU ®EJIEPAIINN
OEAEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXIEHUWE BbICHIETO OBPA3OBAHUIA

«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

daxynpreT MamuHocTpoeHus, kadenpa «O06paboTka MaTepHaIOB NABJICHUEM U aIATUBHBIE TEXHOJIOTHN
Jucrumirza «Peonorus 1 MexaHuKa METaJUTMYECKUX U KOMIO3UIIMOHHBIX MaTepUaoB»
O6pazoBarensHas nporpamma 27.03.05 MiHHOBaTHKA

Kypc 3, cemectp 6

BWIET nnsa 3AUETA Ne3

1. Tpusenute onpenenenue 1 TepMUHA «IePOPMALHA» U TIEPEUMCITUTE BUJIBI
nedopMaruu.

2. Kak onpenensiercs koadduimeHt aerepMuHaum R2?

3. Bompoc 1o MHANBHUYaIbHOMY 3aJJaHUI0

VYTBepKICHO Ha 3acefaHnuH Kadeapsl « » 202 r., mpoTtokon Ne_ .
3aB. kadenpoit /J1.A.I'neBamen/
Crpykrypa Oujera:

Bomnpoc 1: Teopetnueckuii Bornpoc

Bomnpoc 2: Bompoc mo ipabopaTopHoil paboTe (MpU HATUYMM CAAHHBIX O Hadala CECCHU
71a00paTOpHBIX PaboT)

Bompoc 3: Bompoc MmO UWHAMBHAyAIbHOMY 3aJaHui0 (IPM  HATUYAH  CIAHHOTO
WHAWBUIYAILHOTO 3aJaHHsI 10 HaYayia CECCHH )

CTpyKTypa OLIeHKH O0TBeTa Ha BONPOCHI IK3aMEHAIIMOHHOI0 OuJieTa:

- «3a4TEHO» - TMPUBEJICHBI Pa3BEPHYTHIE OTBETHI Ha TPHU BOIPOCA; COOIIIOZCHBI CPOKU CAAYH
71a00paTOPHBIX padOT M MHAWBHUAYATHHOTO 3aaHUs

- «HE 3a4TEHO» - JI0 HaJyajJa CEeCCHU HE CAaHBI JTabOpaTOpHBIE PadOTHl M MHAWBUAYAIbHOE
3aJaHKe, MPOITYILEHO OONBIITMHCTBO TA0OPATOPHBIX 3aHATHIA
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IIpumepHbIii NepedYeHb BONMPOCOB /JI TNPOBeAEHUS] TNMPOMEXKYTOYHOH aTTeCTAMHU
(3a4eT) M TECTUPOBAHUS

KoHTponbHBIE BOIIPOCH! 7Sl MPOMEKYTOYHOM aTTecTaluu U HopMUpyeMble UMU KOMITETCHIIUN

1. Yro siBIsieTCS OCHOBHOM 3ajayeil peoJIOTMH U KaKue IPOIECChl pacCMaTpUBAaIOTCS B
peonoruun?

2. YTo Ha3bIBalOT PEOJIOTMYECKUM CBOWCTBOM M KaKW€ pa3/ieiibl BBIACIAIOT B PEOJIOTUH, KaK
HayKe?

3. Yro coboii mpencTaBisieT THUIOBOM peosoruueckuii mporecc? [Ipusenute 2-3 npumepa
PEOJIOTNYECKOTO MpoLiEcca.

4. Yto Takoe yHmpyroctb, ¢ TOYKU 3PEHHSI PEOJIOTMM M KAKHE XapaKTEPUCTUKHU YIPYTOCTH
BBIJICIISIIOT B PEOJIOTUN?

5. YUto Takoe NIAaCTUYHOCTh, C TOYKM 3PEHMSI PEOJOTMH M KAaKHE XapaKTEPUCTUKHU
IJIACTUYHOCTHU BBIJEISIIOT B PEOJIOTUN?

6. Uto Takoe BA3KOCTb, C TOYKH 3PEHHUS PEOJIOTMM MU KaKUE XAPAaKTEPUCTHKU BA3KOCTH
BBIJICIISIIOT B PEOJIOTUN?

7. IlpuBenuTe onpeneneHue it TepMUHA «1ehopMalys» U IIEPeUUCIuTe BUABI 1eOopMaLuu

8. IlpuBenuTe onpeneneHne Al TEPMUHA «HANPSKEHUE» U KAKUE BBIIEISIOT KOMIIOHEHTBI
HanpspKeHus?

9. IlpuBenuTte onpeneneHue g TEPMUHA «MOJENb MaTepuana» u NpuBeauTe 2-3 npumMepa,
WJUTFOCTPUPYIOLIUX PEOJOTMYECKYI0 MOJIENIb MaTepuraa.

10. ITpuBenute ompeneneHue sl TEPMHUHA «KpaeBas 3amada». Kak B KpaeBoW 3ajaue
YCTaHABIIMBAETCS B3aUMOCBS3b MKy HapsbKeHUEM U aedopmanmeii?

11. Yto Takoe TeH30p HampspkeHui? I[lpowsmocTpupyiiTe Ha NpUMEPE 3JIEMEHTApHOU
MaTepUaIbHOU TOYKU

12. Yro Takoe TeH30p AehopMaIiy U CITIOUTHOCTh MaTepuasa?

13. Yto n3ydaercs peosorus ¥ NpuBEAUTE TPU IPUMEPA PEOJIOTMUECKOTO TIOBEICHUS TE?

14. Marauropeosoruyeckas >KUAKOCTh: OIpenesieHue, 3 pexuma sxuakoctu. OOnacts
MIPUMEHEHUS

15. IlpuBeauTe mpuMep NPUMEHEHUS MArHUTOPEOJOTHYECKON >KUAHOCTH B aJJUTUBHBIX
TEXHOJIOTHSIX

16. Kakue xapakTepHCTHKHA MaTepHaia HEOOXOIUMO 3HAThH JJIsl ONMMUCAHMS PEOJIOTHIECKOTO
noBeJieHUs (POTOMOIMMEPHOT0 MaTepraia B alJATUBHBIX TEXHOJIOTHUAX?

17. Kakue xapakTepuCTHKH MaTepualia HeOOXOIUMO 3HATh Ui OMUCAHUS PEOJIOTHYECKOTO
NOBE/ICHUS TEPMOIUIACTUYHOIO MaTeprasa B aJAUTUBHBIX TEXHOJIOTUSX?

18. JlaiiTe ompeneneHHe HACAIBHO YINPYroro MmaTrepuana M NPUBEIUTE IPUMEPBI €ro
IIPUMEHEHHUS] B TEXHHUKE.

19. JlaitiTe onpeneneHre MIealbHO IJIACTUYECKOTrO MaTepuaia U MPUBEAUTE NMPUMEPHI €TI0
IIPUMEHEHHUS] B TEXHHUKE.

20. JlaiiTe ompeneneHWe HACATBHO BSI3KOIO0 MaTepuajga W NPUBEIUTE HPUMEPHI €ro
IIPUMEHEHHUSI B TEXHHUKE.

21. Mexanuyeckuii ¥ rpaMUecKuii aHAJIOT HICAJIbHO YIIPYroro MaTepuana. B uem otiauuune
UJEAIBHO YIPYIoro MaTepuaia oT U1ealbHO IIaCTUYECKOro Mareprana’?

22. Mexanuveckuid ¥ rpaUuecKuil aHajor UAealbHO IIACTUYECKOro Marepuana. B uem
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OTJIMYME UJCANIBHO IJIACTUYECKOI0 MaTepuaa OT UJIealbHO BA3KOr0 Mareprana’?

23. Mexanuveckuil ¥ rpadMuecKuil aHalor UAeajJbHO BS3KOro Matepuana. B yuem ornuuune
UJEAIBHO BSI3KOI0 MaTepuaia OT UIealbHO yIIPyroro Marepuaia’?

24. Yto moHMMaeTcs MO «IUIaCTUYECKHU-BI3KUM Marepuai»? Kakumu cBoWCTBaMH OH
XapakTepusyercs?

25. Ilepeuncnutre OCHOBHBIE TMpaBWia COCIUHEHUS WJCATBbHBIX MaTEPUAIOB B OJHO
PEO0JIOTHYECKOE TEIO.

26. [TocTpoiiTe peoaornuecKyo MoAeNb TEPMOIUIACTHYHOTO IOIMMepa 00pabaThiBa€MOro 1o
TEXHOJIOTUM 3KCTPY3MOHHOH 3D-meuatn. Mojenu Kakux NpPOCTHIX HACANBHBIX TNl OHAa Oyzder
BKJIIOYATh?

27. TlocTpoiTe peolOTUYECKYI0 MOJAENh METAJUTMYECKOTO MOpoIka o0pabaThiBaeMOro o
TEXHOJIOTMM CEJEKTUBHOIO JIA3EPHOIO CIUIABJICHUs. MoJenu Kakux MPOCTHIX MICAIbHBIX TEJI OHA
OyJeT BKJIIOYATh?

28. Uto moHMMAaETCs TOJI TEPMUHOM «(PEHOMEHOJIOTHUECKHUI TT0IX01»?

29. [IpuBenute Ki1accuPpUKAMIO CTPOSHUS MaTepraia. B yem pa3nuiia Mexxay aMmophHBIM U
KPUCTAJUIMYECKUM TEJIOM?

30. Kakue Tunsl KpucTaJuIMuecKux pemeTok Bel 3Haere? [lpommmtocTpupyiite oTBET

31. IlpuBeaure OOLIMI QITOPUTM ONpPEICNCHHUS THIA KPUCTAUIMYECKONW PpEIeTKH.
[IpomttocTpupyite OTBET OAHUM-ABYMsI IPUMEPAMHU

32. YUto Takoe «MOJEKyJspHas KpUCTalIMueckasl pemierka»? llepeuncinre ocHOBHBIE €€
CBOMCTBA U MIPUBEINTE OJMH NPUMEP BELIECTBA C JaHHBIM THUIIOM PELIETKU.

33. Uto Takoe «aTomMHas Kpucramuindyeckas pemerka»? [lepeuncinre OCHOBHBIE €€ CBOMCTBA
Y IPUBEUTE OJIMH ITPUMED BEIIECTBA C TAHHBIM TUIIOM PELIETKH.

34. Yto Takoe «MOHHAs KpUCTAJIM4YecKas pemetka»? [lepeuncianre oCHOBHbIE €€ CBOMCTBA
Y TIPUBEIUTE OJMH NIPUMEP BEUIECTBA C JaHHBIM THUIIOM PEILETKH.

35. Uro Takoe «MeTauIMueckas KpuUcTauimueckas pemerka»? Ilepeuncnure ocHOBHbIE €€
CBOICTBa U IPUBEANUTE OJIMH IPUMEP BEIIECTBA C JAHHBIM TUIIOM PELIETKH.

36. [IpuBenuTe onucanue Kiaccu(pUKaluy peoIOTHIECKUX MOJIEIeH MaTepHara.

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

38. Kakwue criocoObl TOCTaHOBKH KPaeBOM 3a]]a4M BBIJCIISIOT U B UeM MEXKITY HUMU pazinune?

39. Ilepeuncnure Bce ypaBHEHUS, KOTOPBIE BXOAAT B COCTAaB KPAae€BOM 3a1auun

40. Kakue pa3ianyaroT TeMIepaTypHble IpaHUYHbIE yCI0BHUA? B ueM Mexy HUMH OTiIHuue?

41. Kakue BuABI HAMpsKEHHOTO COCTOSIHUS BBIIETSIOT B 3JIEMEHTAPHON MaTepHabHOU
TOukKe?

42. Kakue Buabl Ae(OpPMUPYEMOTO COCTOSIHUS BBLACISIOT B AJIEMEHTAPHON MaTrepHaIbHON
TOYKe?

43. Yto Takoe cpeaHee HanpsHkeHue?

44. B dyem pazHHUIla MEXAY IAPOBBIM TEH30POM HANPSHKEHUN W JEBUATOPOM HaINpPSHKEHUN?
[IponnmocTpupyiTe OTBET TpadUuecK.

45. Yto noHMMaeTcs MOJA TEPMHHOM <«3aJada PErpeccuu» M 4YTO SBISETCA BBIXOJHBIM
napamerpoM? [IpuBeaure npumep.

46. Yto moHMMAaETCs MOJ TEPMHUHOM «ONTHUMH3AIMS» U Ui 4ero HeoOXonuma IieneBast
byHKIISA?

47. B yem pa3HHIIa MEX]y «YCIIOBHOW» U «0€3yCIOBHOM» ONTHMU3ALINECH?
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48. IlepeunciuTe METOIBI UCTIBITAHUM, IPUMEHSEMBIE JUIs ONPEEIICHUS MOJIENH MaTepraa.
JlaiiTe pa3BepHYTYIO XapaKTEPUCTUKY OJAHOT'O U3 IIEPEUUCICHHBIX METO0B.

49. B uem pasHuna MExKAy METOAOM HUCHBITAHHA Ha CXATHC U MCTOAOM MHCIIBITAHUA Ha
pactspkenue? [IpenmyiecTBa U HEAOCTATKU KaXKAOTO U3 3TUX JIBYX METOOB.

50. Yro Takoe «HATYpHBI OKCIHEPUMEHT» M «BBIYUCIUTEIbHBIA HSKCIEPUMEHT»?
[IponmttocTpupyiiTe OTBET MPUMEPAMHU.



