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1. Ileau ocBoOeHUS TUCIUILIMHBI

K oOCHOBHBIM measiM OCBOCHUS JIUCHUIUIMHBI «MoOJEeIUMpoOBaHUE CBOMCTB
KOMITO3UTOB) CIIEJTyE€T OTHECTH:

— TMOJy4YeHWe 3HAaHWA TI0 CYMIECTBYIOIIMM H TEPCHEKTUBHBIM CIIOCOOaM
YIIPaBJIEHUS] COCTABOM M CTPYKTYPOU MaTEPUAIIOB.

K ocHOBHBIM 3ajayaM OCBOCHUSA NUCUUILUIMHBI «MOAEIUPOBAHUE CBOWCTB
KOMITO3UTOB) CIIEIyE€T OTHECTH:

— TIOJIy4YCHHE HABBHIKOB [0 MNPHUMEHEHHIO CIOCOOOB YMpaBICHUS COCTAaBOM M

CTPYKTYpPOH MaTEpHUaIOB JIJIA MOJYYEHHUS MAaTEPUAIOB € 3aJJaHHBIMU CBOMCTBAMM.

B pe3yabrare
OCBOEHHA
Kox o0pa3oBaTeJIbHOM Koa v HauMeHOBaHUE MHAMKATOPA
KOMIEeTEeHIHH NMPOrpamMMmblI TOCTHKEHHUS] KOMIETEeHIIUH
00y4YaroIuiicst J0JIKEH
00Ja1aTh
HUIIK - 2.3 | CnocoOHOCTBIO K HIIK — 2.3 Biranets HaBbIKaMH pa3paboOTKH
pa3paboTKe METOTUK PEKOMEH/IAIIMi TI0 COCTABY M CIIOCO0aM
UCIBITAHUN U 00pabOTKH MOTUMEPHBIX KOMITO3UITUOHHBIX U
MCCIICIOBaHMH WHBIX MaTEPUAJIOB C IICIIBIO0 IOCTHKECHUS
MaTepuasoB 3aJJaHHOTO YPOBHS UX CBOWCTB
HIIK - 3.1. | CnocoOHOCThIO UIIK — 3.106maaate 3HaHUSAMHU HUUKO-

OTIpeeIsATh XUMHUYECKUX XapaKTEPUCTUK MOIUMEPHBIX U
IKCILTyaTaIMOHHBIE KOMITO3UITMOHHBIX MaTEPUaIOB U YMETh
XapaKTePUCTHKHY; YIPaBIATh UX SKCIITyaTallMOHHBIMU
MIPOTHO3UPOBATH U CBOICTBaMH;
OTHCHIBATH MPOIIECC
JOCTHKCHHUS 3aJaHHOTO
YPOBHS CBOVICTB B
MaTepuagax

2. Mecto nucuuniaudbl B cTpykrype OOII maructparypsbl

Jucrummmaa b1.2.3 «MopenupoBaHue CBONCTB KOMITO3MTOB» OTHOCHUTCS K
yacTd, (OpMUPYEMOM ydacTHUKaAMU OOpa3oBaTElIbHBIX OTHOIICHWH, OCHOBHOM
obpazoBarensHO porpammbl (OOIT) marucTpartypsl.

JHucuunnuaa  «MogenupoBaHue  CBOWCTB — KOMIIO3MTOB» — B3aMMOCBSI3aHA
JIOTUYECKHU U COAEPKATEIBHO-METOAMYECKH €O cieayromumu qucuummaamu OOIT:

B o6s3amenvnou wacmu (b1.1):

— MeTon010rusl Hay4YHO-HCCIEA0BATENBCKON 1€ TEIBHOCTH;

— MarepuanoBenueckas 3KCEpTH3a,;

— JIokymMeHTanus B HAy4HO!M Y NIPOU3BOACTBEHHOM EATEIBHOCTH.



B uacmu, goopmupyemoii yuacmuuxamu obpazosamenvuvix omuowenut (b1.2):
— MarepuanoBeieHHe U TEXHOJIOTUN KOMIIO3UTOB;

— MeTtomoorust BBIOOpa MaTepruagoB M TEXHOJIOTH,

— [IpuHIMIBI CO3aHUS MHTEIUICKTYaJIbHBIX MaTEPUAJIOB.

3. CTpyKTYpa U coep:KaHue JUCHUTTIHHBI

OO6miast TpyA0€MKOCTh JNUCITUILIMHBI COCTaBIIsAeT 4 3a4eTHBIC eAUHUIIBI, T.e. 144
akameMuuecknx Jaca (u3 Hux 90 yacoB camocTosTebHas paboTa 00yJarOIIIXCs).

JlucruminHa U3ydaeTcs Ha MepBOM Kypce BO BTOPOM ceMmecTpe: JIeKIuy — 18
4acoB, JJa0OpaTOPHBIX paboT — 36 yacos.

dopMa KOHTPOJIS — IK3AMEH.

CtpykTypa ¥  COAEp)KaHME  JUCIHUIUIMHBI  «MoOJeIupoBaHHe  CBOWCTB
KOMITO3UTOBY TI0 CPOKaM U BHJIaM pabOThI oTpakeHsI B [Ipunoxennn 1.

3.1 Buasbl yueOHoIi pad0Thl U TPYI0EMKOCTD

(mo hopmam 0Oy4eHMsI)
3.1.1 Ounas hopma oOydeHus

Ne Biix V€010l Da6OThI KoaunuecTBo CemecTpbl
n/n ry P 4acoB 1 2
1 AyIMTOPHBbIE 3aHATHS 54 54
B ToMm unce: - -
1.1 | Jlexuuu 18 18
1.2 | CemuHapcKue/PaKTHUECKUE 3aHATUS - - -
1.3 | JlabopaTtopHbIe 3aHATHS 36 36
2 | CamocTosiTesibHasi padoTa 90 - 90
2.1 | IlpomexxyTouHas aTTecTanus DK3aMeH - 36
Hroro 144/4 - 144

3.2 TemaTn4yecKH IUIAH U3YYEHHS TUCIUILINHBI

< Buabi yueOHoii padorsl,
? g & BKJIIOYasi CAMOCTOSITETbHYIO
n/n Pazgen < % § paboTy CTyAeHTOB,
S |8 U TPY/10€MKOCThb B Yacax
J | Jla6 | II3 | CPC | KCP
Bausinue cocTaBa M CTPYKTYPbI HA
L1 1 cpoiicrra MaTepuaioB 1 2 4
IIpakmuyeckoe 3ansamue
12 «IIporuo3upoBanue CBONCTB 1 4 5
METAJUINYECKHX CIIJIaBOB OT UX
COCTaBa»
YnpasJjieHue CTPYKTYpOil U
1.3 | cBoiicTBAaMU KPHCTANIMYECKUX 1 2 4
MaTepHaJioB
1.4 | Ilpakxmuuecxoe 3ausamue 1 4 6




«M3ydyeHre U3MEHEHUN
KPUCTAIUIMYECKUX CTPYKTYp IpU
BBICOKMX JABJICHUAX»

1.5

YnpaBieHue CTPYKTYpoOil u
cBoiicTBaMH aMOpP(}HBIX
MaTepHaioB

1.6

IIpaxmuueckoe 3anamue
«M3yueHne CBOMCTB MOJUMEPHBIX
MaTEpUajIOB CTEPEOPETYIIIPHOTO
CTPOCHUS

1.7

Honyyenne GyHKIHOHATBHBIX
MaTepPHAJIOB C 32IaHHBIMU
CBOMCTBaAMH

1.8

IIpaxmuueckoe 3anamue
«Crioco0bl MOTy4eHUs: MaTepUaIoB
C 3aJJaHHBIMU CBOWCTBAMH:
METaJUIMYECKUX CIUIABOB,
IIOJINMEPOB, KOMIIO3UTOB,
KEPaMUKN»

1.9

Teopernyeckue ¥ Hay4YHbIe
MOAXOAbI K IO0JYYEHUI0
YHHKAJIBHBIX MATEPHAJIOB

1.10

Ilpakmuueckoe 3anamue
«KoMIbIoTepHbIi TU3aliH
marepuanoB. USPEX

(Universal Structure Predictor:
Evolutionary Xtallography)

— YHUBEPCAJIBHBIN IIPEICKA3aTelb
CTPYKTYpP Ha OCHOBE 3BOJIIOLIMOHHOMN
Kpuctajiorpadun)»

1.11

Hay4nble 0CHOBBI YIIpaBJICHHU S
CTPYKTYPOM U CBOiiCTBAMU
MeTaMaTepHaJIoB

1.12

IIpaxmuueckoe 3anamue
«Meramarepuai Kak KOMIIO3UTHBIN
Marepuai ¢ HICKyCCTBEHHON
CTPYKTYPOW»

1.13

YnpasJjienue ppaKkTaabHOI
CTPYKTYPOH MaTepHaJIOB

1.14

Ilpaxmuueckoe 3ansimue
«YnpasieHue CBOMCTBaMHU
Marepuaia Ha OCHOBE 00pa3oBaHUs
WJIM U3MEHEHHUs ero (hpaKTaibHON

CTPYKTYPBI»

1.15

YnpasJjieHue CTPYKTYpOil ¥
CBOIICTBAMM aYKCEeTHKOB

1.16

IIpaxmuueckoe 3ansamue
«OCcOoOEHHOCTH CTPYKTYPBHI,
($U3NIECKUX U MEXaHUYECKUX
CBOMCTB ayKceTHUKOB. [Ipumenenune
ayKCETHKOBY




CynpamosiekyJsipHbIe CTPYKTYPbI
1.17 | kak oTpaskeHue caMOOPTraHU3AIUMN 1 2 4
MaTepHuaJIoB.

IIpakmuueckoe 3anamue
1.18 | «CympamMoiieKyIsipHbIe KJIaTPaThl B 1 4 6
POMBIIUICHHOCTHY

(DOpMd ammecmauuu

Bcero 4acoB mo JucHuIIMHE 144 18 36 90

3.3. Conep:kanue pa3ieioB TUCHHUILIMHBI

Pa3znen 1. BiausiHnue coCcTaBa M CTPYKTYPbI HA CBOMCTBA MaTePHAJIOB

[IpenMer U copepkaHHWe NUCIHUIUIMHBI. 3aBUCUMOCTh CBOMCTB MaTepuana OT €ro
CoCTaBa M CTPYKTYpPhl. XUMHYECKHE U (U3UYECKHUE CTPYKTYphl MaTepUaJIOB.
XUMHUYECKHE U MEKMOJIEKYJIIPHBIE CBSI3U. BIilMsiHHE BOJOPOJHBIX CBSI3€HM HA CBOWMCTBA
MarepuanoB. Kpucrammmyeckue u  aMmopdHbIe CTPYKTYphl. llomumopdusm wu
AHWU30TPONMs CBOWCTB MAaTEpHUANOB. BiMsHME CTPYKTypbl HA MEXAHUYECKHE CBOMCTBA
Ha NpUMEpPE ayKCETUKOB.

Pazgen 2. YnpasieHne CTPYKTYPOHl M CBOMCTBAMH KPUCTANINYECKHX MATEPHATIOB

OcoOEHHOCTH  CTPYKTYphl M CBOMCTB  KPHUCTAJUIMYECKUX  MaTEpHUAJIOB.
Merannuyeckue M HEMETAUINYECKUE KPUCTAIUIMYECKUE MAaTEepUalIbl. 3aBUCHUMOCTD
CBOWCTB MeTaJljla OT TUIA KPUCTAJUIMYECKOM peleTky. Paznnune CBOMCTB UACAIbHbBIX U
peanbHbIX KpucTawioB. CTpykTypa H CBOWCTBa KBa3ukpucTauioB. [lomydenue
KPUCTAJUIMYECKUX MATEPHUAJIOB C 3aJaHHBIMU CBOVICTBAMU.

Pa3znen 3. YnpasieHue CTPYKTYPOH M CBOMCTBAMHU aMOP(PHBLIX MATEPHAJIOB
Oco00OEHHOCTH CTPYKTYPBI U CBOMCTB aMOP(PHBIX MAaTEPUAIIOB. Y CIOBHS TOJYUECHUS
amop@Horo coctosiHus BeiecTBa. OTaMYME CBOMCTBA aMOP(HBIX BEIIECTB OT TAKOBBIX
JUIS MOHOKPUCTAJUIOB M MOJUKPUCTAJUIMUECKUX MaTepuaioB. AMop(dHbIe MaTepuaibl
KaK BA3KOyNpyrue cpeiabl. AmopdHble MeTauibl, aMOp(HbIE HEMETAIIbI U aMOp(HbIE
noJynpoBoHUKHU. [TosryueHne aMmoppHBIX MaTepuanoB ¢ 3aJJaHHBIMU CBOMCTBaMH.

Paznea 4. [lonyuyeHuss pyHKIMOHAJIBHBIX MATEPHAJIOB € 32JAaHHBIMHU CBOMCTBAMM

HayuHble OCHOBBI NIOJIy4YE€HUSI MAaTEPUAJIOB C 3aJaHHBIMU CBOMCTBAMHU: METAJUIOB U
METaJUIMYECKUX CIUJIaBOB, TMOJUMEPHBIX MaTepualioB (IUIACTMACC U DJIACTOMEPOB),
KOMITO3ULIMOHHBIX ~ MAaTEpUAIIOB € MaTpULlaMA M3  PA3JIUYHBIX  MaTEpUAJIOB,
KepaMHUUYECKUX MaTepHaioB (KEpaMHUECKIX KPACOK).

Pazgen 5. Teopermyeckue M Hay4dHble NOAXOAbI K IOJYYEHUIO YHUKAJIBHBIX
MaTepHuajIoB

TeopeTnueckne mnpencka3aHus KPUCTAUIMUYECKOM CTPYKTYpbl MAaTEpHAJIOB.
Komnbrotepusiii 1u3aitH Marepuanos. [IporpammHoe oOecrieueHue sl MpeAcKa3aHus
kpuctaummaeckoit ctpykrypel. USPEX (Universal Structure Predictor: Evolutionary
Xtallography) — yHuBepcaibHbIi MpeacKa3aTelb CTPYKTYP Ha OCHOBE 3BOJIIOIIMOHHOM



Kpuctamiorpadpuu. YHHKaIbHbIE MaTepualbl, IMOJIy4yaeMble TP CBEPXBBICOKUX
JABJICHUSX U TeMIIepaTypax.

Pa3znes 6. YnpasiieHne CTPYKTYPOH M CBOMCTBAMH MeTAMATEPHUAJIOB

MeramaTepran Kak KOMIIO3ULMOHHBIA MaTepual C HCKYCCTBEHHO CO3JaHHOMU
NEepUOANYECKON CTpykTypoil. CHHTE3 MeTaMaTepualoB BHEAPEHUEM B MCXOJHBIN
OPUPOJIHBIA  Marepuajg  pa3jIUYHbIX MEPUOJMYECKUX CTPYKTYp C  pa3HbIMU
reomeTpuyeckumu popmamu. OcCOOEHHOCTH 3aBUCHMOCTH CBOMCTB METaMaTEpPHAJIOB OT
UX CTPYKTYpHI. [IpMepsl MpakTHYeCKOro NpUMEHEHHSI METAMATEPUAIIOB B TEXHUKE.

Pazgen 7. YnpasieHue CTPYKTYPOH M CBOMCTBAMU (PPAKTAIOB

@pakTtan kak maTepual, o0nanammmii cBoMCTBOM camononobusi. Ilpuponnbie
00BeKTHI, OOJjamaronye QppakTanbHbIMU cBOMCTBaMH. KpucTamibl Kak MaTepHalbl C
¢dpakranpHOil cTpykTypod. CTpykTypa Uu CBOHCTBa (PpaKTaJbHOIO KiacTepa.
VYmpaBiaeHue CBOMCTBaMHM MaTepHalia Ha OCHOBE OOpa30BaHWs WJIM H3MEHEHHUS €ro
(bpakTaabHON CTPYKTYPHI.

Pa3znen 8. YnpasieHue CTPYKTYpPOM M CBOMCTBAMHU ayKCeTHUKOB

AYKCETUKU — MaTepHalibl, UMEIOIINE OTpUIlATENIbHbIE 3HAYeHUs KoddduimeHta
[Tyaccona. OcCOOEHHOCTH CTPYKTYpbl, (GU3MUECKUX ¢ MEXaHUYECKUX CBOMICTB
ayKceTuKoB. Marepuaibl, 00JaaroNIe ayCKeTHYeCKUMU CBOMCTBAM: MOHOKPHCTAJUIbI
U TOJUKPUCTAIUIMYECKUE BEIIECTBA, OMOJIOTMUECKUE OOBEKThI, Oymara, OpraHu4ecKue
LIETIHBIE MOJIEKYJIbI, MOJIUMEpPHI. [ [puMeHeHne ayKCETUKOB.

Paznen 9. CynpamoJiekyJisipHble CTPYKTYPbl KaK OTPa’KeHHE CAMOOPTraHU3AIUU
MAaTepHaJioB.

CamocOopka Kak mporiecC 0Opa3oBaHUS YHOPSIOYCHHOW HAJIMOJEKYJISPHON
CTPYKTYphl. TUNIUYHBIE PUMEPBI CAMOCOOPKU: CYNEPMOJIEKYJIbI, CYIIPaMOJIEKYJIIpHbIE
aHcaMOiM, TBEpPIbIE COCIMHEHUS BKIIOUEHUs. KpUCTaIOCTPYKTYpHBIE KJIaTpaThl
(MHTEpMETAIUTNIBI ), CIIOUCTBIC HHTEpKaNaThl (Tpadut). CynpaMoneKysipHbie KIaTpaThl
B TPOMBIIUIEHHOCTU. MoOJenupoBaHe CBOWCTB KOMIIO3UTOB IMYTEM MOCTPOEHUS
CYNPaMOJEKYJISPHBIX CTPYKTYP.

3.4 Temaruka J1a0OPATOPHBIX 3aHATHI

«HpOFHOBI/IpOBaHI/Ie CBOMCTB METAJUIMUYECKUX CIJIABOB OT MX COCTaBa»

«M3yyeHrne n3MEHEHUN KPUCTAIUIMYECKUX CTPYKTYP NP BBICOKUX AABJIECHUIX)

«M3yyeHune cBOKCTB NOJUMEPHBIX MATEPUAIIOB CTEPEOPETYIIIPHOTO CTPOCHUS»

«CrocoObI MOTyYeHUs] MAaTEPUANIOB C 3aJlaHHBIMU CBOMCTBAMU: METAJNIMUECKUX
CILJIABOB, MOJUMEPOB, KOMIIO3UTOB, KEPAMUKI

«KommwrorepHsiit nuzaitn matepuanoB. USPEX

(Universal Structure Predictor: Evolutionary Xtallography)

— YHHUBEPCAJIBHBIN IIPEACKA3ATENb CTPYKTYP HA OCHOBE 3BOJIIOLIMOHHON
KpucTauiorpadum)»

«YTpaBieHHE CBOIICTBAMH MaTepHalla Ha OCHOBE 00pa30BaHUs WM U3MEHEHUS €T0
(bpakTaabHON CTPYKTYPHI»




«Mertamareprasl KAk KOMIO3UTHBIM MATEPUAJI C UCKYCCTBEHHOU CTPYKTYPON»

«OCcOoOEHHOCTH CTPYKTYPBI, PU3NUECKUX U MEXAHUYECKUX CBOWCTB ayKCETHKOB.
IIprMeHeEHNE ayKCETUKOBY

4.1 YueOHO-MeTOOMYecKOe U MHGOPMALIMOHHOE 00ecnieYeHrue JUCIUIIMHBI.

a) OCHOBHAas JiUTepaTypa:
1. MaTtepuanoBeaenue: yaueOHuk a1 By30B / b. H. Ap3zamacos, B. 1. Makapoga,
['.T. Myxus u 1p. — M. : U3n-so MI'TY um. H. O. baymana, 2002. — 648 c.
2. TexH0J10THsI KOHCTPYKIMOHHBIX MaTePUAJIOB : yueOHOe nocodue / moj1 oo,
pen. O.C. Komaposa. — 2-e uzn., uctnp. — MH. : HoBoe 3nanue, 2007. — 566 c.
0) AoNOTHUTEJIbHAS JTUTEpATypa:
1. Bei0op u npuMeHenne matepuanaoB. B 5 1. T. 1. O0mme npuHIunbI BbIOOpa
U TpUMEHEeHUs] MaTepuaoB: yueOHoe mocobue - W3marenbckuit a0M
"benopycckas Hayka", 2019. — 329 c.
2. MarepuaJjioBe/ieHHe M T€XHOJIOTHH KOHCTPYKIMOHHBIX MaTepuaionB / O. A.
Macanckuii, B. C. Ka3zakoB, A. M. TokmuH u np. — Kpacnosipck: Cub. penep. yH-
T, 2015. — 268 c. (http://www.knigafund.ru/books/181853)
3. baraeB A.A., bataeB B.A. Komno3unrionnsie matepuainsl. HoBocubupck, HI'TY.
2002 — 383 c.
B) JIEKTPOHHBbIE 00pa3oBaTeibHbIE PeCypChl
OneKTpoHHBIE  O0pa3oBaTeNbHBIE PECypCchl MO JAaHHOW  JUCHUIUIMHE  He

PEAYCMOTPEHBL.

r) IPorpaMMHoOe o0ecreyeHre U HHTePHeT-pecypcehbl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

NHTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOJUYECKUE MAaTepUalibl B JIEKTPOHHOM

BHJIE, TIPEJICTaBICHHbIC Ha caiTe http://mospolytech.ru B pasaene «DnexkrpoHHas

oubmmortexa MITY» http://elib.mqup.ru:

1. Amop¢ubie Tena: OnexkTpoHHbM pecypc. Caiit «Buxkunemus. CoOoaHas
DHIIUKJIIOIIE TN . Pexum JIOCTyTIA:
https://ru.wikipedia.org/wiki/AmopdHbie_Tena, CBOOOIHBIH.

2. Kpucramnel: Onektponnsiii  pecypc. Cait «Bukunemus. CobOomHas
sHIMKIoNeaus». Pexxum poctyma: https://ru.wikipedia.org/wiki/KpucTamisl,
CBOOO/THBIM.

3. XKuakue kpuctamibl: nekTpoHHbIM pecypc. Calt «Xumuk. CallT 0 XuMHUNY.
Pexxum moctyna: http://www.xumuk.ru/encyklopedia/1540.html, cBoGoaHBIiA.

4. «Ganpem€HHas» XUMHUS M HOBBIE HEOXKUJAHHbIE MaTepHUayibl: DJIEKTPOHHBIM
pecypc. Canr «M3parensckuit  aom «IloctHayka»». Pexum pgoctyna:
https://postnauka.ru/lectures/50488, cBoboaHBIN.

5. ®pakrtan: OnektpoHHbli  pecypc. Caiit  «Buxkunenus. CpoOogHas
sHIMKIoNeaus». Pexum  goctyma:  https://ru.wikipedia.org/wiki/®paxrai,
CBOOOTHBIN.



http://www.knigafund.ru/books/181853
http://mospolytech.ru/
http://elib.mgup.ru/
https://ru.wikipedia.org/wiki/Аморфные_тела
https://ru.wikipedia.org/wiki/Кристаллы
http://www.xumuk.ru/encyklopedia/1540.html
https://postnauka.ru/lectures/50488
https://ru.wikipedia.org/wiki/Фрактал

6. Metamarepuan: OnekTpoHHbIi pecypc. Cait «Bukunenus. CpoOomHas
sHIIMKIoNeaus». Pexxum nocryna: https://ru.wikipedia.org/wiki/Metamarepuar,

CBOOO/THBIM.
7. CynpamoliekylisipHas XUMUsl: OJNeKTpoHHBIM pecypc. Cailt «Bukunemusi.
CBoOonnas SHUUKIIONEAUS. Pexum JOCTyna:

https://ru.wikipedia.org/wiki/CymopaMosieKyasIpHas XAMHsS, CBOOOTHBII.

5. MarepuajJibHO-TEXHHYECKOE o0ecnedeHne JUCHMITUHbI

JlexuroHHbIe 3aHATUS TpoBoAsaTcs B ayauTopusx 1011, 1012, 1013, 1014 nm B
naboparopHbix nomemeHusx 1207, 1209, 1303, pacnoioXeHHbIX B yUeOHOM KOpPITyce
Ne 1 mo anpecy: r. Mockga, yn. [IpssHuIIHMKOBa, 1. 2 a.

[IpakTudeckue 3aHsATHS TIPOBOAATCA B J1abopaTopHbIX momenieHusx 1207, 1209,
1303, pacnonoxxkeHHblx B ydyeOHOM kopmyce Ne 1 mo agpecy: r. MockBa, yiI.
[IpsiHUIIHKMKOBA, 1. 2 a.

[lepedyensr npubOpPoB, 0OOPYAOBaHUS U MPUHAICKHOCTEH, UCIOIB3YEMBIX MPH
MPOBEICHUH YYEOHBIX 3aHITHI: MEPCOHATBHBIN KOMIIBIOTEP C MOHUTOPOM, MPOEKTOP,
9KpaH, 3BYKOBBIE KOJOHKHM, MPE3EHTAIMU JIEKIUH, BUACOPWIbMBI IO pa3jaenam
JUCUUIUIMHBL, JI0CKa JUIsl mHchbMa MelioM ((iioMmactepom), meln, ¢iaoMacTepsl, nucyas
oymara, d¢uaemku u CD-guckum i 3anucu  MHQOpManuu, Ja3epHas yKaska,
paguoMbllIb, OOpa3lbl METAUIOB, CIUIABOB, IOJHMMEPHBIX MaTEpHANIOB, O(CETHBIX
PE3MHOTKAHEBBIX MOJIOTEH, MKa(Qbl I XpaHEHHUsI 00pa3UOB MaTEpPHAIIOB, MIKa(bI AJIs
XpaHEHUsS OTYETHBIX JIOKYMEHTOB (OTYETOB IO BBIMOJHEHHBIM J1a0OpPaTOPHBIM
paboTam, pe3yJbTaTOB BBIMOJIHEHUSI KOHTPOJIBHBIX PadoT).

KoMIuiekTbl pa3aToyHOTrO MaTepHayia: KONUHM NPE3CHTALMOHHBIX CIIAWJIOB MO
HanboJiee CJIIOXKHBIM BOIPOCAM JIUCHUUILIMHBI, TIEPEYCHb BOMPOCOB JJISl MOJATOTOBKH K
KOHTPOJILHBIM pab0oTaM | 9K3aMEHY.

Jlist caMOCTOSITENIbHOM paboThl MpeJiaraloTcsl MOMEIICHUST YWTaJbHBIX 3aJ10B
oubmmorexk u ayautopuid 1305, 1204, ocHalleHHBICE KOMIIBIOTEPHOW TEXHUKOM C
BO3MOKHOCTBIO TOAKIIOUEHUsT K ceth «MHTepHeT» U OOecrnedyeHHbIe OCTYIIOM B
ANIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

6. MeToauyecKkue peKOMEHIALUH VISl CAMOCTOATEIbHOM pad0ThI 00y4arouIuXCst

B ocHOBe caMOCTOSITENIbHOM PabOThl 00YUaIOIIKUXCS JEXKAT: COAepKaHue padbouei
y4eOHOM MPOrpaMMBbl, BOIIPOCHI JIJIsi TIOJTOTOBKM K KOHTPOJBHBIM paboTaM, a TaKxKe
camMoCTOsITeNIbHOe  M3ydeHHe HTepHeT-pecypcoB 1O  BOMpOcaM  YIIPaBJICHUSA
CBOMCTBAMHU MAaTE€pPUAJIOB.

PexkoMeHnayeTcss MOBTOPUTH COJIEpKAHUE JICKIMU IO €€ KOHCIEKTY; H3yYUTh
paszensl W maparpagbl OCHOBHOM M JIOMOJHUTENBHOM JMTEpaTyphl, yKa3aHHBIE
npenojaBaTesieM Ha JIEKUWU. ['OTOBUTHCS K BBIMIOJIHEHUIO KOHTPOJBHBIX paboT 1o
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https://ru.wikipedia.org/wiki/Метаматериал
https://ru.wikipedia.org/wiki/Супрамолекулярная_химия

paszienam JUCUUIUIMHBI, UCHOJb3Yysl KOHCHEKT JICKIUH, JUTEpaTypHble UCTOYHUKH, B
TOM uHclie pecypchl UHTEpHETA.

6.1 MeTOI[I/I‘IeCKI/Ie PCKOMEHAALIMH JIsI IpenoaaBaTe/isd

PexoMeH10BaHO IMPOKOE UCITOIB30BAHUE AKTUBHBIX M UHTEPAKTUBHBIX METOI0B
oOy4yeHHs, HAy4YHOM MW CIPABOYHOM JUTEpaTypbl MpHU TOATOTOBKE y4eOHO-
METOAUYECKUX  MaTEpHaJIOB, BO3MOXXHOCTEM COBpPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTHH.

JleMoHCTpanuss Ha JICKIUOHHBIX 3aHATHUAX  BHUACO(DPArMEHTOB HAYYHO-
MMO3HABATEIIbHBIX BUACO(DHIEMOB W COJICPXKAHUS TENCTPAHCIIAIUN, TOCBSIIICHHBIX
BOINPOCAM yIPABIICHUSI CBOMCTBAMH MaTEPUAIIOB.

/. OnleHOYHBbIE CPeACTBA ISl TEKYILEr0 KOHTPOJISl YCIIeBA€eMOCTH, MPOMEKYTOYHOI
aTTecTaluy 10 UTOraM OCBOCHMS TUCHHUIUINHBI U Y4eOHO-MeTOAnYecKoe
o0ecrneyeHHe CaMOCTOSITEJILHOM PadoThl 00yYAKO M XCH

B npouecce 00yyeHUss HCHOIB3YIOTCA CIEAYIOUIME OLEHOYHbIE (HOPMBI
CaMOCTOSATENbHON PadOThl 00YYaIOIIHUXCS, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH U IPOMEXYTOUHBIX aTTECTAIUI:

— MMOJITOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSTHUSM;

— KOHTpPOJbHBIE BONPOCHl KOHTPOJIBHBIX pabOT [Jisi KOHTPOJISI OCBOEHUS
OoOy4arolMMUCS Pa3JesioB JUCUUIUIMHBI, OCYIIECTBIsEMOro B ¢GopMe OJaHKOBOTO
TECTUPOBAHUS;

Bonpocel KOHTPOJIBHBIX pabOT ISl IPOBEAEHUS TEKYILIETO0 KOHTPOJIS PUBEICHbI
B [IPUJIOKEHUU.

7.1.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITANOB UX ()OPMUPOBAHUSA

B Mpoliecce 0CBOEHHs 00pPa30BaTeIbHOI MPOrpaMMblI

B pesynapTare OCBOCHUS AUCHUILIUHBI (MOAYJisA) (GOPMUPYIOTCS CIEAYIOIIUE
KOMITCTCHITNH

Kon B pe3ysbTare ocBoeHusi 00pa30BaTeJIbHONH NMPOrpPaMMbl 00y4aKOIUICSA
KOMIIETeHIIUH A0JIZKEeH 00J121aTh

HUIIK — 2.3 | CriocoOHOCTBIO K pa3pabOTKe METOAMK UCIBITAHUI M MCCIIEIOBAHUN MaTepHAJIOB

HIIK - 3.1. | CnocoOHOCTBIO ONPEAENATh IKCIUTyaTallMOHHBIE XapaKTePUCTHKY;
IPOTHO3UPOBATh U OMHUCHIBATH MPOLECC JOCTHXKEHUS 3a/IaHHOTO YPOBHS CBOWCTB
B MaTepuaax
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B mnporecce ocBoeHusi 00pa3zoBaTENbHOM MPOrpaMMBbl TaHHbIE KOMITETEHLIUU, B
TOM YHUCJE WX OTJEJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAMHO B XOIE OCBOCHUS
OOy4arolmuMuUCs JUCHUIUTAH (MOJyJeil) B COOTBETCTBUUM C YYE€OHBIM IUIAHOM H
KaJIeHJAapHBIM rpapukoM yueGHOTO IMpoliecca.

7.1.2. Onucanue nokasaresjiell 1 KpuTepueB OLICHUBAHUS KOMIIeTEHIIUIA,
(popMupyeMBIX 10 HTOI'aM OCBOCHMS AUCHUIIMHBI (MOLYJIfA), ONIMCAHUE HIKAJI

Ilokazarenem

OLICHUBAaHU

Ol¢cHUBaHUA

KOMIIETEHIINN

Ha

Pa3IMYHBIX

oTamnax nux

(bopMHUpPOBaHUS SBISIETCS JTOCTIDKCHHE OOYYAIOIMMHUCS TUIAHUPYEMBIX PEe3yIbTaTOB
00yYeHUs MO TUCHUILUIUHE (MOJIYIIO).

HIIK - 2.3 — Biiagenue HaBbIKaM# pa3padoTKu
PEKOMEHIALNI IO COCTaBY U criocobam 00pabOTKH MOJMMEPHBIX KOMITIO3UIIMOHHBIX U MHBIX
MaTepHaJIOB C IEIbI0 JTOCTHKEHHS 3aJaHHOTO YPOBHS MX CBOMCTB

Koa n Kpurepun ouennBanust

HHIUKATOP

JAOCTHKEHHUSI 2 3 4 5

KOMIeTeHIINH
HIIK - 2.3 OObyuaromuiicst He OO6yuarommuiics OOyuaromuiics OO0yyvaromuiics
BJIajeeT BJIaJiceT HABBIKAMH nMeer 3HAET OCHOBBI B TIOJTHOM BJaJieeT
HaBBIKAMH pa3paboTKH MpeCTaBIICHUS O BIIaJICHUS HaBBIKAMH
pa3paboTKH pPEKOMEH/IAIHH 110 MEeTOo/Iax BIIaICHUS HaBBIKAMU pa3paboTKH
peKoMeHIaIui COCTaBy ¥ CIIOCO0aM | HaBBIKAMH pa3paboTku pEeKOMEeH/AIHH 110
0 COCTaBY H 00paboTKu pa3paboTKu PEKOMEHIAIU 110 | COCTaBy U
criocodam HOJIMMEPHBIX PEKOMEHIAIHH TT0 COCTaBy U criocodam
00paboTKn KOMIIO3UIIMOHHBIX U | COCTaBy U criocodaM | criocodam 00paboTKu
MTOJTUMEPHBIX WHBIX MaTepHaioB ¢ | oOpaboTKu 00paboTKn MOJTUMEPHBIX
KOMITO3UIIMOHHBI | LENBIO0 JOCTHXKECHUSI | TIOJIMMEPHBIX MOJMMEPHBIX KOMITO3UIIHOHHBIX
X U HHBIX 3aJaHHOTO YPOBHS KOMITO3HMIIHOHHBIX U | KOMIIO3UIIMOHHBIX | U MHBIX
MaTepuasoB C UX CBOMCTB. WHBIX MAaTePHAIOB C | U MHBIX MaTepuaoB ¢
IEJIbIO LEJBIO JIOCTIKEHUST | MaTepHasioB C HEJBIO JIOCTHKEHUSI
JOCTHKEHHS 3aJJaHHOTO YPOBHS UX | IO 3aJ1aHHOTO YPOBHS
3aaHHOTO CBOICTB. JTOCTHKEHHS UX CBOMCTB.
YPOBHS UX 3aJJaHHOTO YPOBHS
CBOJCTB. UX CBOWCTB.

HIIK-3.1 — criocoOHOCTB OIpeeATh KCIUTyaTallMOHHbIE XapaKTePUCTHKH; TPOTHO3UPOBATh U
OIMCHIBATh MPOIECC JOCTUKEHUS 3aJJaHHOTO YPOBHSI CBOMCTB B MaTepuaiax

HIIK - 3.1.
3HaTh Pu3HKO-
XUMHAYECKHE
XapaKTePUCTUKU
MOJMMEPHBIX U
KOMITO3UIIMOHHBI
X MaTepuasioB U
yMeeT yIpaBiIATh

OO0yuaromuiics He
yYMEET U He 3HaeT
(U3NKO-XUMHUECKHUE
XapaKTePUCTUKU
NOJIMMEPHBIX U
KOMITO3ULIMOHHBIX
MaTepHajoB U yMeeT
YIPaBJIATh UX

OO0yuaromuiics
AMeeT
MpeCTaBICHUS O
MeToj1aX (PU3UKO-
XUMHYECKUX
XapaKTEePUCTUKAX
MTOJIMMEPHBIX U
KOMITO3UIIHOHHBIX

OOyuatomuiics
croco0eH
MIPUMEHSTh
3HaHWS O (PUBHKO-
XUMHYECKUX
XapaKTePUCTUKAX
MTOJTMMEPHBIX U
KOMITO3UIIMOHHBIX

OO0yuaromuiics Ha
BBICOKOM YPOBHE
crocoOeH
PUMEHSTE 3HAHUS
0 ¢uzuko-
XUMHAYECKHUX
XapaKTEPUCTHKAX
MOJUMEPHBIX U
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150:¢
JKCIUTyaTaIliOHH
BIMH CBOMCTBAMH

SKCIUTyaTallMOHHBIMU
CBOIiCTBaMU

MaTepUaoB U
yMeEeT yIpaBisiTh
1704
JKCIUTYaTallMOHHBI
MU CBOMCTBaMH

MAaTepHUaJIOB U
YMEET YIPaBIATh
X
3KCIUTYaTallMOHHBI
MU CBOMCTBaMH

KOMITO3UITHOHHEIX
MaTepHaJIOB U
YMEET YIPaBIATh
X
SKCILTyaTaI[MOHHBI
MU CBOMCTBaAMH

[IIkanbl OLlEeHUBaHUS PE3yJIbTaTOB MPOMEKYTOUHOM aTTECTAllMM U UX OIMCAHHUE:
dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aAMEH.
[TpomexyTouHas arrecTanusi o0yyaroumxcs B popMe 3K3aMeHa MPOBOJIUTCS IO
pe3ysibTaTaM BBINOJHEHUS BCEX BUAOB yUeOHOM palOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IJIAaHOM M0 JAHHOW AUCUUIUIMHE (MOAYJIO), MPHU 3TOM YUYHUTBHIBAIOTCA PE3YJbTAaThI
TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH B TeUeHue ceMecTpa. OLeHKa CTeNEeHH JOCTUKEHUS
OOy4aroNIMMUCS IJIAHUPYEMBIX PE3YJbTaTOB OOYYEHUs M0 JUCUUIUIMHE (MOJYIIIO)

MPOU3BOJUTCS TPEIOIABATEIIEM,
METOJIOM JKCIIEPTHOM  OLICHKH.
BBICTABIISIETCS
«YJIOBJIETBOPUTEIIBHO» WU «HEYAOBIECTBOPUTEIBHO).

TUCIUTIINHE

(Moymr0)

OLICHKA

BEIYIIUM 3aHATUS TIO0 JUCIHUIUIMHE (MOMIYJIIO)
[Io wWroraM mnpPOMEKYTOYHOM aTTECTALMHU 10
«OTIINYHOY,

«XOopo1Io»,

HIkana oueHuBaHusa

Onucanune

OTIn4HO

y4eOHBIM

IIJIaHOM.

Brimonxens! Bce Bubl yueOHOM pabOThI, MPeyCMOTPEHHBIC
JEMOHCTPUPYET
COOTBETCTBHE 3HAHWM, YMEHHUI, HABBIKOB IIOKA3aTEIIsIM,
MPUBEICHHBIM B TaOJWIIAX, OIMEPHUPYET IPHOOPETCHHBIMH
3HAHUSAMU, YMEHUSIMU, HABBIKAMU.

OOyuaronuiics

Xoporo

y4eOHbIM

3HAaHUsAMMU,

JOTTYIIICHBI

IIJIaHOM.

YMCHUAMU,

HaBbIKaMU,

BrinonHens! Bce BUABI yueOHOUM paboThI, IPeayCMOTPEHHBIE
JIEMOHCTPUPYET
COOTBETCTBHE 3HAHWM, YMEHHMM, HABBIKOB IIOKa3aTEJsIM,
MPUBEJACHHBIM B TaOIHIaX, OMEPUPYET MPUOOPETEHHBIMHU
IPUMEHSET HUX B
CUTYaIMSIX TMOBBIIIICHHON CIIOKHOCTH. [Ipr 3TOM MOTYT OBITH
HE3HAUYUTEIILHBIC
3aTPYJHEHUS] NPU AHAUIMTUYECKUX OIEpalusaX, IEPEHOCE
3HAHWU U YMEHHUM HA HOBBIE, HECTAHIAPTHBIE CUTYaALINH.

OOyuarouics

OITNOKH,

HETOYHOCTH,

Y 10BIETBOPUTEIBHO

y4eOHbIM

3HAHUSIMH,

JOTYIIICHBI

IIJIaHOM.

YMCHUAMU,

HaBBbIKAMH,

BrlimotHeHBI Bce BUABI yUeOHOW paboThI, IPETyCMOTPECHHBIE
JIEMOHCTPUPYET
COOTBETCTBHE 3HAHWM, YMEHHMHM, HABBIKOB I[IOKa3aTENsIM,
MPUBEICHHBIM B TaOJHUIAX, ONEPUPYET MPUOOPETCHHBIMU
MPUMEHSIET HUX B
CUTYAIMSIX TOBBIIIICHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH
3HAYUTEIIbHBIC
3aTPYJHEHUS] NPU AHAUIMTUYECKUX OIEpalUsaX, IEPEHOCE

OOyuaromuics

OIITNOKHU,

HETOYHOCTH,
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3HAHWM U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTyaLlUH.

He BbimonHeH oauH wiu Oojee BHUIOB y4eOHOW paboTHI,
NPEAYCMOTPEHHBIX ~ y4eOHbIM  IIaHOM. OOyd4aromuics
JIEMOHCTPHPYET HEIOJIHOE COOTBETCTBHE 3HAHWW, YMCHHI,
HABHIKOB  TOKA3aTeJIIM, TMPUBEACHHBIM B  Ta0IuUIax,
HeynoBieTBOPUTENIBHO | MOMYyCKAIOTCS  3HAYUTENBHBIC — OMIMOKH,  MPOSIBISCTCS
OTCYTCTBUE 3HAHWH, YyMEHUH, HABBIKOB IO  Psay
MoKasaTteseld, OOyJYaromMiiCs HWCIBITHIBACT 3HAYUTEIILHBIC
3aTpyJHEHUS] TIPU ONECPUPOBAHMU 3HAHUSMU U YMCHUSIMHU
IPY MX TIEPEHOCE HA HOBBIC CUTYAIIHH.

K npoMmexxyToyHOl aTTecTallid B BHJE 5SK3aMEHa [OMYCKAaITCA TOJBKO
oOy4aroniuecsi, BEIOIHUBIINE BCE BUIBI Y4EOHOU pabOThI, MPelyCMOTPEHHBIE paboueit
MpOrpaMMoOi MO AWCHUIUIMHE «MOJEINPOBAHUE CBOMCTB KOMIIO3UTOBY»: YCHEIIHO
BBITIOJTHUJIM BCE TECTOBBIC 3a/IaHUS, BBIMIOJIHUIM BCE WHIWBHAYyaJbHbIC 3aJaHUs Ha
MPAKTUYECKUX 3aHSATHUSIX.

DoHIbI OLEHOYHBIX cpelAcTB npeacraBieHbl B [punoxenun 1 xk padoueit
nporpamme.
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CprKTypa H COACPKAaHUEC TUCHUIIJIUHBI «MOI[CJIHPOBEIHI/IC CBOMCTB KOMIIO3UTOB»

0 HAIIPABJICHHUIO MOATOTOBKH

22.04.01 «MaTepuaioBeJeHre H TEXHOJOTHM MaTepPUAJIOB»

(MarucTp)
< Buabl yueOHo# padoThl, Dopm
Q g & BKJIIOYAsl CAMOCTOSITEIbHYIO Buasbi camocTosiTesibHON padoThI
n/n Paznen g % 2 padoTy CTYyIeHTOB, CTYJ€HTOB aTTecT
S U TPY/10€MKOCThb B Yacax anuu
J | Jla6 | II3 | CPC | KCP | K.P. | KIIL | PI'P | Pepepar | K/p | D | 3
11 BiimsiHue cocTaBa M CTPYKTYPBI HA ) ) 4 N
' CBOIICTBA MaTepHAaJIOB
IIpaxmuueckoe 3anamue
19 «IIporuosupoBanue cBOICTB 5 4 5
METAJUIMYECKHX CILIABOB OT UX
COCTaBay
YnpaBieHue CTPYKTYPOii u
1.3 | cBoiicTBaMHU KPHCTANIMYECKHUX 2 2 4 +
MaTepHaJioB
IIpakmuyeckoe 3ansamue
14 «M3yueHne n3aMeHeHni 2 4 5
KPUCTAJUIMYECKUX CTPYKTYp MpH
BBICOKUX JTABICHUSIX)
YnpaBieHue CTPYKTYpPOii H
1.5 | cBoiicTBaMu aMOpP(QHBIX 2 2 4 +
MaTepHajioB
IIpaxmuueckoe 3anamue
16 «M3y4eHne CBOMCTB MOJNMEPHBIX 2 4 5
MaTepHaioB CTEPEOPETYIISIPHOTO
CTPOCHUSI»
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1.7

MMony4yenne GyHKIHOHATBHBIX
MaTepHAaJIOB C 3aJaHHBIMH
CBONiCTBAMM

1.8

Ilpaxmuueckoe 3ansmue
«CrocoObI MOJTyYeHHsI MAaTepPUATIOB
C 3aJJaHHBIMHM CBOMCTBAMU:
METAUIMYECKUX CIIIIaBOB,
MOJIMMEPOB, KOMITO3UTOB,
KEpaMUKHU»

1.9

Teoperuyeckne U Hay4YHbIE
MOAXO0/IbI K NMOJY4eHHIO
YHUKAJBHBIX MATEPHAJIOB

1.10

HpakmuquKoe 3arAmue
«KoMIbIoTepHbIi TU3aliH
marepuanoB. USPEX

(Universal Structure Predictor:
Evolutionary Xtallography)

— YHMBEPCAJIBHBIN IIPEICKA3aTEeIb
CTPYKTYp Ha OCHOBE BOJIIOLIMOHHOMN
KpucTajsorpadum)»

1.11

Hay4nble 0CHOBBI YIIpaBJICHHUS
CTPYKTYPOH U CBOiiCTBAMU
MeTaMaTepHaJIoB

1.12

IIpaxmuueckoe 3anamue
«Meramarepuai Kak KOMIIO3UTHBIN
Marepuai ¢ HICKyCCTBEHHON
CTPYKTYPOW»

1.13

YupasJiienue ppakTaabHOI
CTPYKTYPOH MaTepUaJIOB

1.14

IIpaxmuueckoe 3anamue
«YnpaBieHHe CBONCTBaMHU
MaTepuasa Ha OCHOBe 00pa3oBaHUs
WJTM U3MEHEHHS €T0 (hpaKkTaIbHON
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CTPYKTYPBD»

1.15

YupasJiieHue CTPYKTYpOil U
CBOMCTBAMM ayKCETHKOB

1.16

IIpaxmuueckoe 3anamue
«OCc0OEHHOCTH CTPYKTYDHI,
(U3HYECKUX U MEXaHHUECKUX
CBOWCTB ayKCeTHKOB. [IprimeHenue
AyKCETHUKOBY

1.17

CynpamoJiekyJjsipHble CTPYKTYPbI
KaK 0TpaKeHHe CAaMOOPTraHu3auNU
MATepPHaJIOB.

1.18

Hpakmuqecme 3ansamue
«CynpaMoneKyﬂﬂpHHe KJIaTpaThbl B
IIPOMBINIJIICHHOCTW

diopma ammecmauuu

Bcero yacoB nmo gucuuniinge

144

18

36

90
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[Ipunoxenne 1
K pabodeii mporpamMme

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUIMCKOM OEJIEPAIIN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUI NOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hampasnenue noaroroku: 22.04.01 MATEPMAJIOBEAEHUE U TEXHOJIOT U MATEPUAJIOB
OOII (mpodmib): «TeXHOTOTHSI KOMITO3UTOBY
®opma 00yueHus: OUHast

Tun HpO(bCCCHOHaHBHOﬁ JCATCIIBHOCTH Hay‘lHO'I/ICCHC,HOBaTCJIBCKI/Iﬁ M TEXHOJIOTHYECKHI

Kadenpa: IHHOBanMoHHBIE MaTepHabl TPUHTMEINANHTYCTPUN

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUANIAHE

MoaenupoBaHue CBOWCTB KOMIIO3UTOB

Cocrag: 1. [1acriopt oH1a OTIEHOUHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPENICTB:

CocTaBuTen:

JIOIIEHT, K.T.H., moreHT Bacuna 0. A.

Mocksa, 2023 rox
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Tabnuua 1

MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

MOJAEJUPOBAHUE CBOUCTB KOMIIO3UTOB

OI'OC BO 22.04.01 «MaTtepuaJjioBeieHUe M TEXHOJIOTHH MaTEPHAJIOB)

B mporiecce 0cBoeHUs TaHHOW TUCHIUTUIMHBI O0yJaronuiicst QopMHUpPYET U JEMOHCTPHUPYET CIIe]T

OI1EC KOMIIETEHIINN .

KoMmeTeHuun Ko u MHIMKATOP JOCTHKEHUA TexHoJiorust dopma Cremenu ypoBHeii 0cBoeHHsI
KOMIIETeHIMH ¢popmupos. OLICHOYHOTO N
Kon Dopmy/IHPOBKA Kon @opmy/IMPOBKA KoOMIeTeHIuii Cpe/cTBa KoMmeTeHim
Ob6nanaer HIIK-2.3. | Bnaneer HaBbIKaMu JIEKLUHY, JIP, Bba3oBblii ypoBeHb: BiajeeT
HIIK -2.3 | criocoGHOCTHIO K pa3paboTku nabopaTopHble K/P, HaBBIKAMH pa3pabOTKH
pa3paboTke PEKOMEHJALHI 110 3aHATHS, T, PEKOMEHJALIUI IO COCTABY U
METOAMK COCTaBY M cr1ocobam camocTosiTeNbHas | O crioco6am 00paboTKH
HCIIBITAaHUH U o0paboTku pabota ITOJIMMEPHBIX KOMIIO3ULIMOHHBIX U
UCClIeI0BaHUM MOJIMMEPHBIX MHBIX MAaTEPUAJIOB C LEJIBIO
MaTepHaJioB KOMIIO3UIIMOHHBIX H JOCTHKEHUS 3a/IaHHOTO YPOBHS
UHBIX MaTepUAJIOB C UX CBOMCTB
LIEJIBIO JJOCTUKEHHUS IloBBIlICHHBIN YPOBEHD:
3aJJaHHOTO YPOBHS UX Ha BbIcOKOM HayuHO-
CBOWCTB METOAMYECKOM YPOBHE BJaJieeT
HaBbIKaMH pa3pabOTKU
peKOMeHAaluH 10 COCTaBY U
criocobam 006paboTKH
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX U
WHBIX MaTEPUAJIOB C IENBIO
JIOCTH>KEHUS 3a/1aHHOTO YPOBHS
UX CBONCTB
UIIK - 3.1.| O6namaer UIIK - 3.1. | oOimazaeT 3HaHUSIMU JIEKIIUH, 113, Ba3oBblii ypoBeHb:
CIOCOOHOCTHIO (U3NKO-XUMHUYECKUX | MPAKTHYECKUe K/P, o0agaeT 3HaHUSAMH (PU3HKO-
OTIpeNIeNATh XapaKTEPUCTHK 3aHATHS, T, XUMHYECKIX XapaKTePUCTHK
9KCIUTyaTallMOHHBIE MOJTIUMEPHBIX U CaMOCTOsITeNIbHAS | 9 MOJIMMEPHBIX U KOMITO3UIIMOHHBIX
XapaKTePUCTHKH, KOMITO3HUITMOHHBIX pabora MaTepHaJioB U YMETh YIPABIIAThH
IIPOTHO3UPOBATh U MaTepHaJioB U YMETh UX HKCILUTYaTal[MOHHBIMU
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OITHCBLIBATH
rpoiiecc
JIOCTHIKEHHUS
3a/IaHHOTO YPOBHSI
CBOICTB B
Marepuainax

YIPABIISTH UX
IKCILTyaTaIMOHHBIMU
CBOMCTBaMM;

OTUYETOB UJIU HAYYHBIX
yOJIMKaIUi.

CBOMCTBaMH;

OTYETOB WJIM HAYYHBIX ITyOIMKaIUN

IoBbIIEHHBIH YPOBEHD:
o0nagaet 3HaHUSAMH (PU3HKO-
XUMHUYECKUX XapaKTEPUCTUK
MOJIMMEPHBIX U KOMIIO3UIIHOHHBIX
MaTepuasoB U YMETh YIPABIATh
WX JKCIUTyaTalliOHHBIMU
CBOMCTBaMH;

OTUYETOB HMJI HAYYHBIX
myOIUKaIuil Ha BBICOKOM Hay4HO-
METOJIMICCKOM YPOBHE.
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IlepeyeHb OLIEHOYHBIX CPEICTB IO JUCHUIIHHE
«MoenupoBaHUe CBOMCTB KOMITO3UTOBY

IIpunoxenue 2
K paboueii mporpamme

HaumenoBanue IIpencraBnenue
No OIICHOYHOTO KpaTkas xapakTepucTHKa OlEeHOYHOTO OLIEHOYHOTO CPEICTBA B
OC cpeacTBa CpeacTBa ®OC
CpenctBo MPOBEPKHU YMEHHI
JlaboparopHas 00yuaroIerocs CaMOCTOSITEILHO WnavByIyanbHbIE
1 pabora pelmaTs NpakTUIECKUe 3aJa4i U OLICHKU 3a7aHus PAKTUYECKOMN
(JIP) YpOBHS OCBOEHUS 00yJaroImuMcst HaIlpaBJIEHHOCTH
PAKTUYECKUX HABBIKOB
KoHTpostbHas CpeacTBo NpOBEPKU 3HAHUM U YMEHMM
9 pabora NPUMEHSTh TIOJyYeHHbIE 3HAHUS JUIs KomriekTs BapHaHTOB
(K/P) pelIeHus 3a/1a4 OMpeAesICHHOr0 THUMa 0 KOHTPOJIBbHBIX 3a/IaHUI
TeMe WU pa3aeny
CucreMa cTaHIapTU3UPOBAHHBIX 3aaHU,
Tect MO3BOJISOIIAS ABTOMATHU3HPOBATH .
3 . @DOHJ TECTOBBIX 3aaHHIA
(T) IpoLeaypy U3MEpeHHsl YPOBHS 3HAHUU U
YMEHUH 00yJaromerocs.
DK3aMeH Dopma  IPOMEKYTOUHOH  aTTeCTalun KOMIUIEKT TeCTOBBIX
4 oOyyaromerocs, omnpenensieMas y4eOHbIM .
) 3aJjaHuil
IJIAHOM TIOJITOTOBKH IO HAIIPABIICHUIO
IMacnopT (oHIA OLEHOYHBIX CPECTB MO AUCHUILINHE
«MopnenupoBaHue CBOWCTB KOMIIO3UTOBY
e Kon HaumenoBanue
w/n KoHTposnpyembie pa3aeibl I CHUITIHHBI KOHTPOJINPYeMOii OIIEHOYHOT 0
KOMIEeTEeHIIHN cpecTBa
1 HIIK - 2.3, JIP, T, K/P, D
Pa3)}eﬂ 1. Bauanue cocmasa u cmpykmypol Ha WIK- 3.1,
C60UICMEa Mamepuanos
2 | Paznen 2. Ynpasnenus cmpyxkmypoit u ceoiicmeamu | UK — 2.3, JIP, T, K/P, D
KPUCHANIUYECKUX MAMepuanos UIIK- 3.1
3 | Pasnen 3. ¥Ynpasnenue cmpyxkmypoit u ceoiicmeamu | UK — 2.3, JIP, T, K/P, D
amopghuvlx mamepuanos NIIK - 3.1.
4 | Paznen 4. Ilonyuenue (hynKyuona1bHbIxX HIIK - 2.3, JIP, T, K/P, D
Mamepuanos ¢ 3a0aHHbIMU CEOUCMEAMU NIIK - 3.1.
5 | Pazgen 5. Teopemuueckue u nayunvie nooxoowl K HIIK - 2.3, JIP, T, K/P, O
NOJIYYUEeHUI0 YHUKAIbHBIX MAMEPUANLO8 NIIK - 3.1.
6 | Paznen 6. Hayunwvie ocrnoswl ynpasienus HIIK - 2.3., JIP, T, K/P, D
CIMPYKMYPOUL U CEOUCMEAMU MEMAMAMEPUAIOE UIIK - 3.1.
7 | Paznen 7. ¥Ynpaenenue cmpyxkmypoii u ceoitccmeamu | UK — 2.3, JIP, T, K/P, D
¢dpaxkmanos UIIK - 3.1.
8 | Pasnen 8. ¥Ynpasnenue cmpyxkmypoit u ceoiicmeamu | UK — 2.3., JIP, T, K/P, D
AYKCemuKoe UIIK - 3.1.
9 | Paznen 9. Cynpamonexynapusie cmpykmypol Kak UIIK - 2.3,, JIP, T, K/P, D
ompaxcenue camoopzanu3ayuu Mamepuaios NIIK- 3.1.
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1. Ilepeyenb KoOMIeTeHIMI ¢ yKa3aHMeM 3TanoB UX (POPMHMPOBAHUA B Ipollecce OCBOEHMS
AUCUUILIMHBI. DPOpPMBI KOHTPOJIA (POPMUPOBAHUA KOMIIETCHIUI

JTansl
Kon
¢dopmupoBanus
Komnerenuus no ®opma KOHTPOJIsA (pa3aebr
®roc P
JUCHHUILJINHBbI)
CrocoOHOCTB K pa3pabOTKe METOIUK IIpome:KyTOUHBI KOHTPOJIb:
HUCHIBITAaHUN U UCCIICIOBAaHUHU 3K3aMCH
MaTepuanoB UIIK — | Texymuii KOHTPOJIb!
2.3 | BBINOJNHEHHOE Bce pasnensr

WHIUBUAYAIbHOE 33JaHHUE Ha

MPAKTUYECKOM 3aHSTUH;

KOHTpOJIbHAsI padboTa.
CrocoOGHOCTh onpenensaTh IIpome:KyTOUHBI KOHTPOJIb:
skcmtyaranuonnble xapakrepucrtuky;  [MIK- 3.1 sx3amen
MIPOTHO3UPOBATh U OMHUCHIBATH MPOIECC Texyumii KOHTPOJIb:
JTOCTHKEHHS 33JJAaHHOTO YPOBHS BBITIOJTHEHHOE

o Bcee paznenst

CBOHMCTB B MaTepHajiax WHANBUYAJIbHOC 3a/1aHNEC HA

MPAKTUYECKOM 3aHSTUH;

KOHTpOJIbHas paboTa.

2. Iloka3aTeau u KPUTEPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ IPA U3YYCHUU TUCHMIIMHBI, OMMHCAHUEC
IIKAJI ONCHUBAHUA

2.1 Kputepun BbICTaBJIEHHsI IK3aMeHA MO TUCIHUTLINHE
(bopmupoBanue komnerenimii UK - 2.3, UTIK- 3.1.)

OTJIMYHO:

Opy OTBETaX Ha BOMPOCHI JK3aMEHAIMOHHOTO Owmiera oOy4yarouuiicss JeMOHCTPHUPYET
COOTBETCTBUE 3HAaHWH, YMEHWMW, HABBIKOB ITOKA3aTeNsiM, TPUBEICHHBIM B TaOIHIAX, OMEPUPYET
MpPUOOPETEeHHBIMU 3HAHUSAMH, YMEHHUSMH, HaBBIKAMH, OBICTPO U OOOCHOBAaHHO OTBEYaeT Ha
YTOYHSIOIITNE BOIIPOCHI;

X0poLIo:

OpU OTBETaX Ha BOIPOCH HK3aMEHAIIMOHHOTO OujieTa OO0ydJaromuiicss JeMOHCTPUPYET
COOTBETCTBHE 3HAaHUM, YMEHUH, HABBIKOB IIOKa3aTeNlsiM, NPUBEIEHHBIM B TaOJHMIaX, OMNEpUPYET
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMHU, MPHUMEHSET UX B CUTYalUsAX MOBBIIIEHHON
cioxHOCTH. [Ipy 3TOM MOTYT OBITH TOMYIIEHbI HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS
IIPU aHAJIMTUYECKUX OIepalusiX, [IEPEHOCE 3HAHUN U YMEHUN Ha HOBBIEC, HECTAHAPTHBIC CUTYALUU;

YAOBJIETBOPHUTEIbHO:

OpU OTBETaX Ha BOIPOCH HK3aMEHAIIMOHHOTO OujieTa oO0ydJaromuiicss JeMOHCTPUPYET
COOTBETCTBHE 3HAaHUM, YMEHUH, HABBIKOB IIOKa3aTelsiM, NMPUBEIEHHBIM B TaOJHMIaX, OMNEpUPYET
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMHU, MPHUMEHSET UX B CUTYalUsAX MOBBIIIEHHON
cioxHocTH. [Ipu 3TOM MOryT OBITH NOMYIIEHbl 3HAYUTEIbHBIE OIINOKH, HETOYHOCTH, 3aTPyJHEHUS
IIPU aHAIIMTUYECKUX OIepalusiX, [IEPEHOCE 3HAHUN U YMEHUN Ha HOBBIEC, HECTAHAPTHBIC CUTYALUU;

HEY10BJIETBOPUTEIbHO:

Opd OTBETaX Ha BOIPOCH HK3aMEHAIIMOHHOIO OuieTa 0O0yJaromuiicss JeMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUI, YMEHMH, HABBIKOB IIOKa3aTelsiM, MNPUBEICHHBIM B TaOiuIax,
JIOMYCKAIOTCSl 3HAUUTENbHBIE OIIUOKH, MPOSABISIETCS OTCYTCTBUE 3HAHUN, YMEHMIA, HAaBBIKOB IO DSy
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MoKasaresei, 00yJaromuiicss UCTIBIThIBAECT 3HAUUTEIbHBIC 3aTPYTHEHUS IIPU ONIEPUPOBAHUHU 3HAHUAMU
Y YMEHUSIMU TIPU UX NEPEHOCE Ha HOBBIE CUTYAIUH.

2.2. Kputepuu OlEHKH BbINOJHEHHs] O00y4YalOIMMCS WHIMBHAYAJIbHOTO 3aJaHUs HaA
NPaKTHYECKOM 3aHATHHI
(popmupoBanue komnerenimit UK - 2.3, UTIK- 3.1.)

— HMHAMBHAYaJbHOE 3aJlaHMEe BBINOJIHEHO: pa3pabotaH u odopmieH pedepaTr mo Teme
3aHATHS, IIOJATOTOBJICHA TMPE3CHTAIMS JOKIAJa Ha 3aHITHH, TPOM3BEACHBI 0€3 OmuOOK BCe
HEO0OXO0IUMBIC PacUEeThI U ClIeJIaHbl 000CHOBAHHBIC BHIBOJIBI;

— MHAWBHIYAJIbHOE 3aJ]JaHUe He BBINMOJHEHO: He pa3paboTan w/wimm He odopmieH pedepar
[0 TEeME 3aHATHs, HE TMOJIOTOBJICHA MPE3CHTAlMs JIOKJIaJa Ha 3aHATHH, PAacyeThl NMPOU3BEIACHBI C
OIMOKAaMU ¥ OTCYTCTBYIOT OOOCHOBAHHBIC BHIBOJIBI.

2.3. Kputepuu olleHKH BbINOJTHEHHS] KOHTPOJILHOI PadoThl
(bopmupoBanue komnereniuii UK - 2.3, UTIK- 3.1.)

KonTponbHast paboTa BBIMOIHIETCS MO BapUaHTaM, BKIIOYAOIIMM BOMIPOCH MO H3y4EHHOMY
MaTepuaiay. BbIMoJIHeHHE KOHTPOJIbHOW pPaOOTHI OLEHUBAETCS B COOTBETCTBHH C IPOLIEHTOM
MIPABIJIBHBIX OTBETOB.

— «OTIIMYHOY - CBbIIIE 85% MPaBUIbHBIX OTBETOB;

— «xopowo» - oT 70,1% 10 85% npaBUIIbHBIX OTBETOB;

— «YIOBJIETBOPUTEIBHO» - OT 55,1% 110 70% npaBUIIbHBIX OTBETOB;

— «HEYZOBJIETBOPUTENBHO» - OT 0 10 55% NpaBUIIbHBIX OTBETOB

[punoxeunne 3
K pabodeil mporpamMme

BonpochI TecTOBBIX 3a/IaHU A1 IPOBeIeHUs TEKYIEro KOHTP OIS
(kommereHIuu UIIK - 2.3, UITK- 3.1.)

IIprBen€HHBII HUXE IIEpEYCHb KOHTPOJBHBIX BOIPOCOB MCIOJIB3YETCd B KadyeCTBE
BOIIPOCOB TMpH MOATOTOBKE O0O0YyYaroOUIMXCsl K BBINOJIHEHHMIO 3aJaHuss B ¢opMe OJIaHKOBOTO
TECTUPOBAHUS Il KOHTPOJS OCBOEGHHUS OOydYaroIIMMHUCS pa3JeioB IUCLUUIUIMHBI, a TaKXe B
KauecTBE BONPOCOB 3K3aMEHAIIMOHHBIX OUIIETOB.

Ilpumepnwie 6onpocol Konmponvhoit pabomur Ne 1:

Paszoen 1. Bhuanue cocmasa u cmpykmypovl Ha C60UCMEA MAMEPUATIOE

Pazoen 2. Ynpaenenue cmpykmypoil u c0icmeamu Kpucmaniuyeckux Mamepuaios
Pa3zoen 3. Ynpaenenue cmpykmypoii u ceoiicmeamu amop@huplx mamepuaios
Pa3zoen 4. Ilonyuenue hynKyuoHa1bHbIX MAMEPUANOE C 3A0AHHBIMU CEOUCMEAMU

. 3aBUCUMOCTb CBOMCTB MaTepualla OT €ro COCTaBa M CTPYKTYPHIL.

. XumMuueckue u GU3NUECKue CTpyKTypbl MaTepHalioB.

. XNMHYECKHE U MEXMOJIEKYIISIPHBIE CBSI3U.

. BiinsiHre BOIOPOIHBIX CBA3€H HA CBOMCTBA MaTE€pPUAIOB.

. Kpucrannuueckue u amopgHblie CTPYKTYpBHI.

. Ilonmumopdu3m n aHU30TPONHS CBOMCTB MaTepHasoB.

. BiinsiHME CTpYKTYpBl Ha MEXaHUYECKHE CBOMCTBA HA IPUMEPE ayKCETUKOB.
. OCOOGEHHOCTH CTPYKTYPBI U CBOMCTB aMOP(HBIX MaTEPUATIOB.

. YC1oBHs OTyYEHHs aMOP(PHOIO COCTOSHUS BEIECTBA.

O 00 IO\ DN B~ W=
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10. Otnauume cBoWcTBa aMOP(MHBIX BEIMIECTB OT MOHOKPUCTAUIOB W TMOJHUKPUCTATIUYECKHX
MaTepUaoB.

11. AMopdHBIe MaTepralbl Kak BI3KOYIIPYTHE CPEIbI

12. AMop¢HbIe MeTaIbl, aMOp(HBIE HEMETAIUIBI U aMOP(HBIE MOIYTIPOBOIHUKH.

13. ITomy4yeHnue amop(HBIX MaTEPHAIIOB C 33JIaHHBIMH CBOHCTBAMH.

14. OcoOeHHOCTH CTPYKTYPHI U CBOMCTB KPUCTALTUICCKIX MATEPUATIOB.

15. Meramnyeckue 1 HeMeTaUNTNYeCKUe KPUCTAJUIMYECKUE MaTepUaIb.

16. 3aBUCHMOCTb CBOMCTB METa/lIa OT TUIIA KPUCTAJIMUYECKON PELLETKH.

17. Pa3nuune CBOMCTB UJI€ATbHBIX U PEAIbHBIX KPUCTAJIOB.

18. CtpykTypa 1 CBOWCTBA KBa3UKPUCTAJIIOB.

19. lMony4yeHne KpUCTALINYECKUX MaTepUaIoB C 3aJJaHHBIMU CBOMCTBAMH.

20. OcoOEHHOCTH CTPYKTYPBI M CBOMCTB aMOP(PHO-KPUCTAITMYECKUX MAaTEPHAIIOB.

21. VYcnoBus mnepexona aMOppHOW CTPYKTYphl MaTepuana B aMOpGHO-KPUCTAUIMYECKYIO U
KPUCTAJTIMYECKYIO U IIPOUCXOASILUE IIPU ITOM U3MEHEHUS CBOMCTB MaTEpHUAaJIOB.

22. Tlony4yenure aMOp(pHO-KPUCTAITUIMUECKUX MATEPHAIIOB C 33JaHHBIMU CBOMCTBAMHU.

23. VnpaBneHuss CBOMCTBAMU IOJIMMEPHBIX MATE€PUAIOB IIyTEM CO3JaHMsl CTEPEOPETYJIAPHBIX
CTPYKTYP.

24. VYnpalieHue CBOICTBaMM KOMIIO3MIIMOHHBIX MaTEpUAOB IyTEM MOJ0O0pa CBOWCTB MATpHUIbl U
apMHPYIOIIETO0 KOMIIOHEHTA.

25. T'ubpumHbIe KOMITO3UIIMOHHBIE MATEPUAIIBI.

26. VYmnpapineHHE CBOWCTBaMH KEpaMHYECKHX MAaTepUaloB IyTeM IM0A00pa CBOMCTB HMCXOIHBIX
MaTepHaJioB, PETYIIMPOBAHUS PEKUMOB (POPMOBAHUS, CYIIKU M 00XKHTA.

IIpumep TecToBOrO 3a1aHNs KOHTPOJILHOM padoTnl Ne 1

YKaXuTe MPUIMHY TOTO, YTO MOHOKPHCTAJUIAM CBOMCTBEHHA OIPEICIICHHAs reoMeTprueckas hopma:

Howmep
Borpoca Bapuant oTsera
1 [ToBepXHOCTHBIE IHEPTUN KAKJIOM I'PaHU KPUCTAJUIa PaBHBI MEX 1Y cOO0M
2 MoOHOKpHCTAIUIBI UMEIOT JAJIbHUNM MOPSIOK PACTIOJIIOKEHNS CTPYKTYPHBIX AJIEMEHTOB
3 CymmapHoe 3HaueHue sHepruu [ nb6ca Bcelt MOBEepXHOCTH KPUCTALIA JJOCTUTAET
MHHUMAJILHOTO 3HAYECHUS TTPU ONPEACICHHOM COOTHOIIEHUHU Pa3MEPOB €ro rpaHei
4 OpHM rpaHH KpUCTaJa TOCTUTAIOT MaKCUMAIbHOTO 3HaYeHus sHepruu [ nd6ca
MMOBEPXHOCTH, & SHEPrUs IPYTUX rpaHed MPEBOCXOAUT ATO 3HAUYCHHE
5 [ToBepxHOCTHAs HHEPTHUS pedep Kak MecTa CThIKa rpaHeld MOHOKPUCTAIIIA IOCTUTAET
MHHUMAJIBHOTO 3HAYCHUS

[TonHBI KOMIUIEKT TECTOBBIX 3aJlaHUi KOHTPOJIBHOM paboTel Ne 1 xpanutcs Ha Kadenpe
MHHOBAIIMOHHBIX MAaT€pUaIOB IPUHTMEANANHIYCTPHH.

Ilpumepnwie éonpocel KOoHmpoabHoii padomor N 2:

Paszoen 5. Teopemuueckue u nayunvie no0xXo0sl K NOJy4eHUI0 YHUKATbHHIX MAMEPUATLOE

Pazoen 6. Ynpaenenue cmpykmypoii u ceoiicmeamu Mmemamamepuanos

Pa3zoen 7. Ynpasenenue cmpykmypoii u ceoiicmeamu (hpakmainioe

Pazoen 8. Ynpaenenue cmpykmypoii u ceoiicmseamu ayKkcemurkos

Pazoen 9. Cynpamonekynapuvie cmpyKkmypsl KaKk oOmpaj)3cenue camoopanu3zayuu
Mamepuanos

1. TeopeTnueckue npeacKa3zaHus KPUCTAITHIECKON CTPYKTYPhl MaTEPHAIIOB.
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2. KommnbloTepHblli au3aiiH MarepuaioB. IIporpammHoe oOecriedeHue Juisi  TpEACKa3aHHs
KPUCTAJUIMYECKOU CTPYKTYPHI.

3. USPEX (Universal Structure Predictor: Evolutionary Xtallography) - yHuBepcaabHBII
npezcKa3aTesab CTPYKTYp Ha OCHOBE SBOJIIOLIMOHHON KpUCTaIOrpaduu.

4. YHUKanbHbIE MaTepUabl, IOJy4yaeMble IPU CBEPXBBICOKUX JIABJICHUIX U TeMIIepaTypax.

5. MeramaTtepran Kak KOMIIO3ULIMOHHBI MaTepuald € HCKYCCTBEHHO CO3JaHHOM IEpPHOJUYECKON
CTPYKTYPOI.

6. CuHTe3 wMeramaTepuajJoB BHEIPEHHEM B HCXOJIHBIA MNPHPOIHBIA MaTepuasl Pa3THYHBIX
MNEPUOANYECKUX CTPYKTYP C Pa3HBIMHU F€OMETPHUECKUMHU (DOPMaAMHU.

7. OcobeHHOCTH 3aBUCHMOCTH CBOWCTB METaMaTEPHAIOB OT UX CTPYKTYPHI.

8. [IpumMepsl MpaKTUYECKOr0 MIPUMEHEHUS] METaMaTeprajoB B TEXHUKE.

9. ®paxTan kak MaTepuai, 00Ja1aI0MINNA CBOWCTBOM CaMOIIOI00USI.

10. ITpupoanHsie 00BEKTHI, 0OJaMaIONIEe (PPAKTATILHBIMUA CBOHCTBAMH.

11. Kpucramisl Kak MaTepHalibl ¢ PpaKkTaIbHON CTPYKTYPOH.

12. CtpykTypa u CBOHCTBA (PpaKTAIIBHOTO KJIacTepa.

13. YnpaBnenue cBoWicTBaMH MaTepualia Ha OCHOBE 0Opa30BaHUS WM U3MEHEHHUsS ero (paKTaibHOM
CTPYKTYpBHI.

14. Marepualibl ¢ OTpUIIATSIIEHBIMU 3HaYCHUSIME Kod(ddunmenta [lyaccona.

15. OcobeHHOCTH CTPYKTYPBI, PUINYECKUX U MEXAHUYECKUX CBOWCTB ayKCETUKOB.

16. Martepuansl, oOnagaromue AayCKETHUYECKUMH CBOMCTBAM: MOHO- M IOJMKPHUCTALUTHYECKUE
BEIIeCTBa, OMOJIOTHYECKHEe 0OBEKTHI, Oymara, OpraHn4ecKue IemHble MOJIEKYIbI, OJIUMEPHI.

17. IlpumeHeHre ayKCEeTHUKOB.

18. Camoc6opka kak mporiecc 00pa3oBaHUs YIOPSAIOUEHHON HAIMOIEKYIAPHON CTPYKTYPBHI.

19. CympamonekynsipHas XUMHs Kak cOOpka OOBEKTOB Ha OCHOBE CTPYKTYPHBIX OCOOCHHOCTSX
OTIIENbHBIX MOJIEKYN. THUMHYHBIE MPUMEPHI CaMOCOOPKH: CYHNEPMOJIEKYIbI, CYMpaMOJIEKyJsIpHbIe
aHcaMOIu, TBEP/IbIE COCTUHECHNUS BKIIOUCHUSI.

20. KpucTamiocTpyKTypHbIE KiIaTpaThl (HHTEPMETAILIHIbI), CIIOUCThIC HHTEPKaIaThl (TpaduT).

21. CynpamonexynsipHbIe KJIaTpaThl B IPOMBIIIUIEHHOCTH.

22. MopaenupoBaHUe CBOMCTB KOMIIO3UTOB ITyTE€M MOCTPOCHUS CYIPaMOJIEKYISIPHBIX CTPYKTYP.

IIpumep TecToBOrO 3a1aHNs KOHTPOJILHOM padoThl Ne 2

CynpamMosiekymsipHble 00pa3oBaHUsI — 3TO:

Howmep
Bapuanr otBera
BOIpOCa
1 AHcaM0I11 ¥ KOMIUIEKCHI, CTPOSIIUECS CAMOIIPOU3BOJIBHO U3 (PParMEHTOB, UMEIOIINX
TEOMETPUUECKOE M XUMUYECKOE COOTBETCTBHE.
2 AHCaMOJIM ¥ KOMITJIEKCHI, CTPOSIIITUECS CAMOTIPOU3BOJIBHO U3 MAaKPOMOJIEKYJT
3 AHcaMO0IM U KOMIUIEKCBI, CTPOSIIIIUECs] CaMOIIPOU3BOJIBHO U3 (pparMeHTOB,
obpasyromuxcs rpu ¢azoBoM nepexose | poga
4 AHCaMOJI1 ¥ KOMITJIEKCHI, CTPOSIITUECS CAMOTIPOU3BOJIBHO U3 (PPAarMEeHTOB,
oOpa3zyrommuxcs npu $azosom nepexone Il poga
5 AHcaM0II1 ¥ KOMILUIEKCHI, CTPOSIIUECS CAMOIIPOU3BOJIBHO U3 (PparMeHToB,
00pa3yIONIMXCS IPH KPUTHUECKUX TEMIIEpAaTypax U AaBICHUSIX

[TonHBI KOMIUIEKT TECTOBBIX 3aJaHUN KOHTPOJbHON paboTel Ne 2 xpanutcs Ha Kadeape
WHHOBAIIMOHHBIX MAaT€PUATIOB TPUHTMENANH/TYCTPHH.
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MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3BOBAHUSA
POCCHUIHICKOM ®EJIEPAIIUA
dbenepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIACHUE

BBICHICTO O6p&30BaHI/I${

«MOCKOBCKUU IMOJIMTEXHUYECKU YHUBEPCUTET»

[onmurpaduueckuii ”HCTUTYT

Kadenpa UnHOBaLIMOHHBIE MAaTEePHAIbI IPUHTMEIMANHYCTPUH

Hucuunnmna MoaenupoBaHue CBOCTB KOMIIO3UTOB

Hamnpasnenue noaroroku 22.04.01 «MaTepuajioBeieHHe H TEXHOJOTHH MATEPHATIOBY
[Tpoduine «TexHoJIOTHsI KOMIO3UTOBY

dopma 00yueHUs — OUHAs

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. CamocOopka kak npouecc 00pa3oBaHusi YNOPAJIOYEHHOH HAAMOJIEKYJISPHOIl CTPYKTYPbI.
YnpaBjieHde CBOHCTBAMH MATEPHAJIOB TMYyTeM MNOCTPOEHHS CYNPaMOJIEKYJISPHbBIX

CTPYKTYP.
2. Bausinne CTPYKTYpPbl HA MeXaHMYeCKHUe CBOHCTBA MaTepHaJIOB HA IPUMepe ayKCeTHKOB.

3. MeToauka MOJIYYCHUSA KPUCTAIMICCKUX MATEPHAJIOB C 3aJaHHBIMHA CBOMCTBaMMU.

YTBep:KIeHO Ha 3acenanuu kagenpsl «27» nexadps 2022 r., nmpotokon Ne 5.

3aB. kadenpoii '/< / A.T1. Konpparos /

OTBeThbI CTyIEHTAa Ha BONIPOCHI OnJieTa

CryneHt(ka) rpymnisl / /

(ronmmcs) (pamummst, MHUTIAITED)

3K3aMCHaI_[I/IOHHaH OIICHKA « »

JlouieHT Kadeapbl HHHOBALIMOHHBIX MaTE€PHAJIOB MPUHTMEAUAUHIYCTPUH

/10. A. Bacuna /
IHo/1HBI KOMILIEKT 3K3aMEHALMOHHBIX OMJIETOB XpaHUTCH HA Kadeape HHHOBALMOHHBIX
MAaTepHaJIOB IPHUHTMEeIHAHMHIYCTPHH.
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YT1Bepxkaaw

3aenyromuii kadenpoit «MIMIT»
npodeccop A.TIL. KongpaTtoB
«_» 2023 .

MCTOI[I/I‘ICCKI/IC YKazaHus

110 IPOBCACHUIO 3K3aMCHA IO AUCIUIIIINHE <<MO,[[€HI/IpOBaHI/I€ CBOMCTB KOMIIO3UTOBY

Hanpasnenue noarorosku: 22.04.01 MarepuanoBezieHHe U TEXHOJIOTMHA MaTEPUAJIOB
ITpoduib «TexHOIOrus KOMIIO3UTOBY
®opma 00yyeHHs — ouHas

1. K mpomexxyTouyHON aTrTecTaluu B BUJAE dK3aMEHa JOIYCKalOTCS TOJIBKO OOydaroliuecs,
BBINOJIHUBIINE BCE BU/IbI yU€OHOM pabOThI, IPEeyCMOTPEHHbIE paboueii mporpaMMoil o JUCLUILIMHE
«MopenupoBaHue CBOMCTB KOMIIO3UTOB.

2. DOK3aMEH IpPOBOAUTCA B BHJE BBIIOJHEHUS IHCBMEHHBIX OTBETOB Ha BOIPOCHI
HK3aMEHAIIMOHHOTO OWileTa, HANpaBJICHHBIX Ha IPOBEPKY OCBOCHHS KBaTM(PHUKAIWN, HWMEIOMINUX
HaIPaBJIEHHOCTb: 3HaTh, YMETh, BIIAJIETh.

3. OOyuaromuiicss MpUOBIBAaET HA cHavy dK3aMeHa C 3a4eTHOW KHMXKKOH. [Ipuém sk3ameHa y
00yyJaroIerocsi, He MPe10CTaBUBIIETO 3aYETHYIO KHIDKKY IPETOAaBATEIN0, 3allpeliaeTcs.

4. Kaxnaprii oOydarouuiics BbIOMpaeT OWIeT M3 WX OOLIero KOJIMYECTBA, MPEBBIIIAIONIETO
YHUCIEHHOCTh 00y4aroIuxcs B yueOHOM rpymie.

5. KonnuectBo oOyuaromuxcsi B ayJIUTOPUH, OJAHOBPEMEHHO TOTOBSILUXCS K OTBETY, HE
JOJDKHO TPEBBIIATh KOJINYECTBO 4-6 uenoBek. Ha NmOAroTOBKY MMCBMEHHOIO OTBETAa HA KAXKIbIN
BOTIpOC OmiieTa 00yJaromeMycst OTBOAUTCS 10 15 MUH.

6. Ilo ucreueHuro BpeMeHHU, OTBEJEHHOIO Ha MOATOTOBKY IMCBMEHHBIX OTBETOB Ha BOIIPOCHI
Ounera, 00yJaroImUiiCcs YCTHO 0OOOCHOBBIBACT MPABHIBHOCTH COJEPIKAHUS MHUCBMEHHOTO OTBeTa. s
YTOUHEHMs] HOJHOTHl 3HAHUM OOyyaromierocs Mo BompocaM OuiieTa M OCBOEHMs KBaIM(UKaLUH,
MPEyCMOTPEHHBIX MpOrpaMmol OO0y4deHHs] 1O JAWUCLUUIUIMHE, 3K3aMEeHaTop HMMEeT MpaBoO 3a/JaTh
JOTIOJIHATENBHBIE BOIIPOCH, MPAaBUIBHOCTH M TOJHOTY OTBETOB HAa KOTOPBIE YUUTBIBAECT IIPU
BBICTABJICHUU OKOHYATEJIbHOM OLIEHKH. BpeMsi Ha MOArOTOBKY K OTBETY Ha JOIMOJHUTEIbHBIE BOIPOCHI
o0yyaromemycsi He pe10CTaBIsIeTCs.

7. DOk3aMeHaTOp  BBICTaBIsET  OOyyaroleMycs  OLEHKY  «OTJIIMYHO»,  «XOpOIIO»,
«yIOBJIETBOPUTEIIBHO» WM  «HEYNOBJIECTBOPUTEIBHO, PYKOBOJACTBYSCH IIKAJOW OLIEHUBAHUS,
MpUBEIEHHON B pazzene 6 pabodeil mporpaMMEl.

8. JlexTopy, MpOBOAMBILIEMY 3aHATHS C HK3aMEHYEMBIMU O0YYaIOIIUMHUCS, MPEIOCTaBIIAETCS
[IpaBO OTJIMYHO YCIEBAIOIIUM B XOJ€ ceMecTpa OOy4yaroU[MMCs, CIaBIIMM BCE KOHTPOJIbHBIE
MEpONPUATHS, BBICTABUTH OLIEHKY «OTIMYHOY» 0€3 OTBETOB HAa BOIPOCHI SK3aMEHAIlMOHHOT 0 Ouiera. B
UCKITIOYUTENIBHBIX CIy4yasX aBTOMaTHYECKOE BBICTABJICHHME OLIEHKH MOXET ObITh paclpoCTPaHEHO Ha
OLIEHKY «XOpOILIO.

9. Jlng OoybLIMX TO YHUCIEHHOCTH YYEOHBIX TPYII IPOMEXKYTOUYHAs aTTecTalus B BUJE
HK3aMeHa MOXKET MPOU3BOJUTHCS MO HK3aMEHAIIMOHHBIM OMIeTaM, MPECTaBISAIOIINUM COO0H KOMITJIEKT
TECTOBBIX 3aJJaHUI, COCTABIIEHHBIN U3 BEIOOPOYHBIX TECTOBBIX 3aJJaHUI KOHTPOJIBHBIX paboT NoNe 1-4,
BOMPOCHI K KOTOPbIM M 00pa3lpl TECTOB NpUBEACHbI B paboueil mporpamme. [Ipomexyrounas
aTTecTalusl OCYIIECTBISETCS OJHOBPEMEHHO JUIsl Bcex oOywaromuxcs yueOHou rpynmbl. Kaxmbril
oOyyJaroImuiicsi Mody4aeT CBOW BapuaHT Owuiera, coiepKauiuii 3 3amaHus MO U3YyYEHHBIM TeMaMm
JTUCIUITAHBL.

Metoanueckue ykazaHus 0OCYXIEHBI Ha 3aceJaHuM Kadeapsl « » 202__ rona,
nmpoTtokoa Ne .
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