MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 54.03.01 Auzaiin
HaumenoBanue oopa3zoBare/ibHOi nporpammbl: [IpoMbllIeHHBIH AU3aiH
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEPUAJIOBEJIEHHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 4,
5 cemecTp - 5;
Bcero - 9

Yacos (Bcero) no yueoHomy
MJIAHY:

324 yaca

Jexknun

4 cemecTp - 16 yacos;
5 cemectp - 32 yaca;
Bcero - 48 yaca

IIpakTnyeckue 3aHATHSA

4 cemectp - 32 yaca;
5 cemectp - 32 yaca;
Bcero - 64 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

5 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

4 cemectp - 95,7 yaca;
5 cemectp - 113,5 yacos;
Bcero - 209,2 yaco

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KonTposabHnas padora
Pedepar

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

4 cemectp - 0,3 yaca;
5 cemectp - 0,5 uaca;
Bcero - 0,8 yaca

Mocksa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

KyapsiBuesa t0.B.

Waentuduratop

R

leaal63f-KudriavtsevYVI-2e4bbc]

10.B.
Kynpssuesa

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
o Ceenennn o enagensue L3N M3K
06p330BaTeHBHOI/I Bnageney, Wnsikoe C.A.
IPOrpaMMbI Wnermdmratop RA4T687e8-ShlyKovSA-5C0Me 14 C.A. llnsixoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

A b,

Ml ¢

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

MaHKpaToBa A.B.

WaeHtTndukaTop

R4ddd5d33-PankratovaAlv-dc422e

A.B. ITankpaTtoBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUA JUCHMUILJIMHBI:

U3Y4YEeHHE CTPYKTYphl M CBONCTB MAaTepHalioB, OCHOBHBIX

CBCZ[GHI/Iﬁ 0 crocobax ux MOJIYYCHHA U TCXHOJIOTHYCCKUX IPOoIeCcCax HepepaGOTKI/I B I'OTOBBLIC U3ACIINA

Ppa3INIHOr0O Ha3HAYCHUA.

33[[3‘11/[ AUCHHUIIIMHBI

- U3YYHUTh CTPYKTYPY U CBOMCTBAa MaTEpUaJOB;
- U3YYUTh TEXHUYECKUE TPEOOBAHUS, MIPEIBSBIIIEMbIC K MaTepUajaM;

- U3YYHTb BIIMSHUE MAaTepUAIOB Ha BBIOOP TEXHOJIOTUU TPOU3BO/ICTBA;
- U3YYHUTHh OCHOBHBIE CIIOCOOBI IMMOTYYCHHSI U TIePepabOTKU MaTEPUaIOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[TIK-8 CniocoGen moHumaTh
CTPYKTYpY U CBOMCTBA
MaTepHayioB, CIIOCOOBI UX
MOJTyYeHUs U
TEXHOJIOTHYECKHE
porecch nepepaboTKy B
T'OTOBBIC U3CIIUA
pa3IMYHOTO Ha3HAYCHUS

NJ1-1nk-g 3HaET CTPYKTYpY U
CBOICTBA MaTEpUAJIOB,
CIOCOOBI UX MOJIyYEHUS U
TEXHOJIOTUYECKHE TPOLIECCHI
nepepadoOTKU B TOTOBBIE
U3JeNUs pa3IMyHOIO
Ha3HAYCHUS

3HATh:
- 0COOEHHOCTHU IIPOU3BOCTBA U
YTUJIM3AIHMH TTOJTMMEPHBIX MaTePHAaJIOB;

- METOAbI HCHBITAHUN MaTCcpHraJIoB U
KJ1acCU(UKAIUIO UX CBOMCTB;

- IPUMCHACMBIC B U3ICTINAX MCTAJLJIbI U
CIUIaBbI U TEXHOJIOTHH X IPOU3BOJICTBA,
- opmooOpa3yrolre cBONCTBA
HEMETAUTUYECKUX MaTePUAIIOB.

YMETB!
- aHaJIM3UPOBATh JOCTHXKEHUS U
TEHJCHIIMH Pa3BUTUSI HAHOTEXHOJIOTHH
MIPOM3BOJICTBA COBPEMEHHBIX MaTEpUAIOB;
- aHAJIU3UPOBATh BIUSHUE CBOMCTB
MaTepuajoB Ha BEIOOP TEXHOJIOTUU
IIPOU3BOJICTBA U3LEIIN;

- YCTaHABIIMBATh COOTBETCTBUE
XapaKTEPUCTHK MaTepUaJIOB IPOAYKTa
TEXHUUYECKUM TPeOOBaHUSIM,
IIPEIBABISAEMBIM K U3/IEIIHIO;

- OIIPENENTh OCOOEHHOCTH COCTaBA
MaTEPUAJIOB 10 X MAaPKUPOBKAM.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
[Tpombiniensusit nu3aitn (manee — OIIOII), nanpaBnenust moarotoBku 54.03.01 JluzaiiH, ypoBeHb
o0pa3oBaHUs: BBICIIEE 0Opa3oBaHUE - OaKalaBpHar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TeXHUYECKUE, TEXHOIOTHYECKUE, COLIMANIbHBIC, JKOHOMUYECKUE U IKCILITYyaTallMOHHbIE
TpeOoBaHUs, MPEAbSBIIEMbIE K pa3padaTbIBa€MbIM KOHCTPYKIIHUSIM

- 3HaTh TEeXHOJIOTMYECKUE MPOLIECCHI TPOU3BOACTBA U3IEIUN

Pe3ynbrarhl 00y4ueHMs, MOIy4EeHHbIE IPU OCBOEHUH TUCIUIUINHBI, HEOOXOIUMBI TP BHIMOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO61u1ye cBeieHUs 0 53.7 4 6 - 12 - - - - - 35.7 - IlodzomogKa K neKyuiemy KOHmpoio:
KOHCTPYKIIMOHHBIX [ToBTOpeHune Marepuana o pasaeny "Oomue
Marepuansax CBEJICHHUS 0 KOHCTPYKI[MOHHBIX MaTepHaiax"
11 OcCHOBHBIE TIOHATHUS O 18 2 - 4 - - - - - 12 - CamocmoamensHoe usyuenue
Marepuagax meopemuueckozo mamepuana: Visyaenue
1.2 CBoiicTBa MaTepuaIoB 18 2 - 4 - - - - - 12 - JIOTIOJTHUTETIFHOTO MaTepuana o pasaeny
13 OCHOBHBIE METO/IBI 17.7 2 - 4 - - - - - 11.7 - "OOmue cBeeHNsI 0 KOHCTPYKIIHOHHBIX
HCCJIEI0BaHUS Marepuanax"
MaTepualioB H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:
[1], 262-299
[3], 7-9; 17-39
2 Hemerammueckue u 90 10 - 20 - - - - - 60 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
KOMITO3UI[IOHHBIE IToBTOpeHue MaTepuaa no pasziety
Martepuaibl "Hemeranmuieckie 1 KOMIO3UITUOHHBIE
2.1 JpeBecuna 16 2 - 4 - - - - - 10 - MaTepHais"
2.2 Kepamuka 16 2 - 4 - - - - - 10 - Iloozomogka doknada, gblcmynieHuA:
2.3 Crexio 16 2 - 4 - - - - - 10 - 3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
2.4 Toiveps! 13 1 - 2 - - - - - 10 - pas3/ieNioB AUCIUIUIMHBI U CAMOCTOSATEIbHBIM
25 DacToMepsl 13 1 - 2 - - - - - 10 - MOUCKOM MAaTEPHAJIOB JUIsl PACKPBITHS TEMBI
26 KOMIIO3HTHEIE 16 ) _ 4 _ - - - - 10 - JTOKIIaaa. MaTtepualibl BEITOJTHEHHOH paOoThI
MaTepuabl TIPE/ICTABIIFOTCS B QJIEKTPOHHOM BHIE WIIH B

(opmMe pacriedyaTaHHbIX IPE3EHTALHOHHBIX
craiio. B kayecTBe TEM JI0KJIAIOB CTyACHTAM
HpeyIararoTcs CIeAyIONHe BapUaHThL:
Crioco661 06paboTKH KepaMUIECKIX
noBepxHocTeil; CrtocoOs! 00paboTKH cTeKIa
JUTSI IPUAAHMSI HOBBIX CBOMCTB; OCOOCHHOCTH
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00pabOTKU APCBECHHBI U TIPOU3BOICTBA
n3aenni u3 apeBecunsl; OCoOEHHOCTH
YTHIM3AIUN U3ICITHNA U3 KOMITO3UTHBIX
MaTepHaJIOB

Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTyIEHTY HEOOXOIMM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MPE3CHTAIIMIO JUIS BBICTYIUICHUS
0 pe3yJibTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIEeHTY
IIpeJJIaraloTcs cleayronue BapuanTel: OTrenka
TOTOBBIX U37eNni U3 ApeBecuHbl CriocoObI
JIEKOPUPOBaHUS KepaMUKH [10710KHUTEIbHBIC
KadyecTBa M HEJOCTATKU ItacTMacc M3MeHeHme
CBOWCTB IJTACTMAacCC B 3aBHCUMOCTH OT
HanoJIHUTeJIeH 3aBUCUMOCTh CBOMCTB PE3UHBI
oT Temrieparypsl Mctopus cozmanus u
HCTIONE30BaHUS KIICCB

H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:

[2], 289-384
[3], 127-148; 152-158

3a4er ¢ OLEHKOi 0.3 - - 0.3 -
Bcero 3a cemectp 144.0 16 32 0.3 95.7
Hroro 3a cemecTp 144.0 16 32 0.3 95.7
3 MeTasutsl U CIIaBbl 106 28 30 - 48 Iloozomoeka domawinezo 3adanus:
3.1 Mertanmmaeckue 34 8 10 - 16 IoxaroToBka goMalIHETo 3aJjaHHs HapaBJIcHA
MaTepHabl Ha OTPabOTKy YMEHUH pereHus
3.2 UYepHble METaILTBI 36 10 10 - 16 npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
(>kene30 U ero CIuIaBbl) BBIJIAETCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie

33 L[BeTHBIE METAILIBI 1 36 10 10 - 16 "MeTaibl U CIUIaBbl" MaTepualy.

CILJIaBbI

JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MpUMEPHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TIO
MpeICTaBICHHBIM TUCHbMEHHBIM PaboTaM.
Iloozo0moexa K KOHmMPOJILHOU padome:
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Wzyyenne MatepuaoB 1o pazaeny MeTaisl u
CIUIABhI U TIOATOTOBKA K KOHTPOJILHOU paboTe
IloozomosKka K npaKkmuuecKum 3aHamusim:
Wzyuenne maTepuana mo paszgeny "MeTamisl u
cruIaBhl" TOATOTOBKA K BBITTOJIHEHUIO 3aaHUHA
Ha MPAKTHYECKUX 3aHATHIX
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"MerTamisl U CIUIaBHI"

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 4-22
[2], 15-25; 37-46; 58-99;100-115; 120-139;
170-283
[3], 39-59; 74-78; 83-124

4 Hanomatepuainsr u 38 4 - 2 - 32 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
HAHOTEXHOJIOTHH IToBTOpEHNE MaTepuaa Mo pasaety
4.1 OCHOBHBIE TIOHATHS O 19 2 - 1 - 16 - "HanomaTepuansl 1 HAHOTEXHOJIOTHH"
HaHOMaTepHanax H3yuenue mamepuanog 1umepamypHbix
4.2 [Ipumenenne 19 2 - 1 - 16 - UCHIOYHUKOB:
HAHOMATepHaoB [1], 299-340
[3], 148-152
[4], 4-33
Ox3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 05 1135
HUTOIro 324.0 - 48 - 64 2 - 0.8 209.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus 0 KOHCMPYKYUOHHBIX MAMEPUANAX

1.1. OcHOBHBIE IOHATHS O MaTepHUaIax
HcTopust UCTIOIB30BaHUS M POU3BOJICTBA MaTepuanoB. Knaccudukaius MaTepuaios.

1.2. CBolicTBa MaTepraioB
OcHOBHBIC TIPUHIMIBI CTpOeHUS MaTepuanoB. CBoicTBa MarepuaioB: (Qu3MYECKue,
XUMHUYECKHE, TEXHOJIOTMYECKNE, MEXaHUYECKHE, IKCILTyaTallMOHHBIE.

1.3. OcHOBHBIE METO/IbI UCCIIEI0OBAHUS MAaTEPUATIOB
HcnpiTanus MatepuasioB. YIpaBieHNE Ka4eCTBOM MaTEpHAIIOB.

2. Hememannuueckue u KOMNO3UYUOHHblE Mamepuajivl

2.1. dpeBecuna

Bunbl, cTpykTypa, OCHOBHBIC CBOWCTBA, CIIOCOOBI HCIIBITAHHS, YCJIOBUS TPUMEHCHHS
npeBecuHbl. OcoOeHHOCTH O00pa0OTKM JPEeBECHHBI W TMPOU3BOJACTBA H3ACIUN U3 JAPEBECHHBI.
Marepuanbl Ha OCHOBE JIPEBECHUHBI.

2.2. Kepamuka

Bunpl, cTpykTypa, OCHOBHBIE CBOICTBA, CIIOCOOBI MCTIBITAHHS, 00JIACTH PUMEHEHUS KEPAMUKH.
OcoOeHHOCTH MPOM3BOJACTBA KepamMuueckux wusaenuid. CrnocoObl 00paboOTKHM KepaMHUYEeCKHX
IIOBEpPXHOCTENH. MaTepualibl Ha OCHOBE KEPAMUKHU.

2.3. Ctexiio

Buapl, cTpykTypa, OCHOBHBIE CBOMCTBA M 00JiacTu npuMeHeHus. OCOOEHHOCTH TTPOU3BOICTBA
uznenuii U3 crekiaa. CriocoObl 00pabOTKHM CTEKISHHBIX MOBEpXHOCTeH. Marepuanbsl Ha OCHOBE
CTEKJIA.

2.4. ITonumepsl

Knaccudukanus, cTpykTypa, OCHOBHBIE CBOMCTBA, CLIOCOOBI HCHbITaHUS. TepMOoIIacTUUHbIE U
TEPMOPEAKTUBHBIE  IUIACTMACChl.  OJKCIUIyaTallUOHHBIE  CBOMCTBA, YCIOBHS  IIPUMEHEHHS,
0COOEHHOCTH NMPOU3BOACTBA M YTUIN3ALMH N3N U3 I1acTMacc.

2.5. DnacTomepsl

Bunpl, cTpykTypa, OCHOBHBIE CBOMCTBA, XapaKTEPUCTUKU, CLIOCOObI HUcTbITaHUSI. OCOOEHHOCTH
NPOM3BOJICTBA M JKCIUTyaTallMM M3AeaMid M3 pe3uH. OOIacTh W yclIoBHsS NPUMEHEHUS DPE3MH.
Knesimue MaTtepuainbl 1 TEpMETHKHU: COCTaB, KJIacCU(pUKaIUs U CBOWCTBA.

2.6. Komno3utHble MaTeprasl

Knaccugpukanusi, xumMudeckue, (HU3HYECKHE, TEXHOJOTHUYECKHE CBONCTBA KOMIIO3HTHBIX
marepuanoB. OOnacTd M YCIOBUS MPHUMEHEHUS KOMIO3UTOB. OCOOEHHOCTH TPOU3BOCTBA,
OKCIUTYyaTaIl¥ U YTHIIN3AIIUH W3JIEIUH 13 KOMITO3UTHBIX MaTepHajoB.

3. Memannvt u cniasol

3.1. Meraimmyeckne MaTepuaisl



OCOOEHHOCTH CTPOCHUS U CTPYKTYpPHI MeTaIOB. KOHCTPYKIIMOHHBIE TIOPOIIKOBBIE MAaTEPUAIIbI.
OcHoBHBIE cBOMCcTBa MeTaIoB. CrmocOOBI MCHBITaHHS, PETYIMPOBAHMS CTPYKTYpbl U CBOMCTB
METAaJIJIOB.

3.2. Uepnbie MeTasuIbl (KEJIC30 U €T0 CILIABHI)

Knaccudukanus, cocras, crpykrypa.. Kinaccupukanus u UCHOIb30BaHUE KOHCTPYKIIMOHHBIX
craneid. Metonbl npousBoAcTBa ctayiv. CTanu CnenuaibHOr0 Ha3zHadeHus. MapKupoBKa CTaliei.
[TopomKkoBbIE KOHCTPYKIIMOHHBIE W JITUPOBAHHBIC cTanu. UyryHbl: Kiaccu(uKamus, CTPYKTypa,
OCHOBHBIE cBOMcTBa. [Ipon3B0OICTBO M 00J1aCTH IPUMEHEHUS YyT'yHa.

3.3. lIBeTHEIC METaJIbI U CILIABEI

Mens u MeaHble CIUIaBbL: J1aTyHH, OpoH3bl. CrmocoObl MPOW3BOJCTBA, KIACCU(MUKAIUSI H
MapKUpOBKa JaTyHed. XUMHUYecKue, (PU3MYecKHe TEXHOJOTHUECKHE W MEXaHMYECKHE CBOWCTBA
natyHeir. CrmocoObl NPOW3BOJCTBA, KiacCU(UKAIMA W MapKHpOBKa OpoH3. XHMHYECKHE,
du3HYeCcCKue TEXHOJIOTHYECKHEe M MEXaHWYECKHE CBOMCTBA OpOH3. AJIOMHUHUN U aJIIOMUHUEBBIC
CIUIaBbl: Kiaccuukamus, OCHOBHbIE CBoWcTBa. IIpom3BojacTBO © 00JacTH NPUMEHEHHUS
ATFOMUHHUEBBIX CIDIABOB. THTAaH M TUTAHOBBIE CIUTaBbl. CTIOCOOBI MMPOU3BOJICTBA, KIIACCUPUKALIAS U
MapKUpPOBKA TUTAHOBBIX CIUIABOB. XMMHYECKHE, (PU3MUCCKHE TEXHOJIOTMUYECCKHUE U MEXaHUYCCKHE
CBOMCTBa THUTAHOBBIX CIUIAaBOB. Maruuii W wmarHueBbie cruiaBbl. CrnocoObl MPOM3BOJICTBA,
KJaccuuKanus 1 MapKUPOBKAa MarHMEBBIX CIUIABOB. XUMHUYCCKHE, (DU3NICCKUE TEXHOJOTHUUECKHE
U MEXaHWYECKUE CBOMCTBA MArHMEBBIX CIUIaBOB. [[MHKOBBIE cIutaBel. Martepuanbl Uisl MAMKH.
AHTHQPHUKIINOHHBIC CILIABHI.

4. Hanomamepuaivl 4 HAHOMEXHONO2UU

4.1. OcHOBHbIC MTOHATHUS O HAHOMAaTepUajiax
Ucropus BO3HUKHOBEHUSA u WCIIOJIb30BaHUA  HAHOMATEpPHUAJIOB. Knaccudukanus
HaHoMmaTepHuasioB. CTpyKTypa, CTPOCHHE U CBOMCTBAa HAHOMATEPHAJIOB.

4.2. IlpuMeHeHne HaHOMaTePUaJIoB
OKCIIepUMEHTBl U MPaKTHYECKOe 3HaueHHe HAHOMATepHUaloB B HPOMBIINUICHHOCTH. O6nacTu
NPUMEHEHUS YIIIEPOAHBIX HAHOMATEPHAJIOB..

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
1. ITponsBoacTBO, 00JACTH IPUMEHEHHSI U MAPKUPOBKA TUTAHOBBIX CIIJIABOB.;
2. CriocoObl 1eKOpUPOBaHHSI KEpaMUUYECKHX TTOBEPXHOCTEH;
3. Oco0eHHOCTH OKPACKH MOJIMMEPOB;
4. Menb 1 MeJHBIE CIUIABbI: JIATYHHU, OPOH3bI: MApPKUPOBKA, TEXHOJIOTHUECKUE CBOMCTBA
JaTyHEW;
5. OcobeHHOCTH MPOU3BOACTBA M YTUIIU3AIMH U3/IeNIUH U3 IJIacTMAcC;
6. McniblTanust MaTepuaioB U yIPaBICHUE UX Ka4€CTBOM;
7. Metoas! mpon3BocTBa cTainu. CTanu cenuaabHOro Ha3HaueHus. MapkupoBKa cTajei;
8. CrocoOb1 00pabOTKH M TPOU3BOACTBA U3/IEITHI U3 JPEBECUHBI,
9. McTopus BOSHUKHOBEHMS U UCII0JIb30BAHNS HAHOMATEPHAJIOB;
10. Menp u MenHbIe CILIaBbl: JaTyHU, OPOH3BI: MapKUPOBKA, TEXHOJIOTMYECKHUE CBOICTBA
OpoH3;
11. TIpon3BoacTBO, 061aCTH MPUMEHEHHUS U MApKUPOBKA AIFOMUHHUEBBIX CIIJIABOB;
12. Meronb! UCTIBITAHUM JPEBECHUHBI;
13. TIpon3BoacTBO, 06IaCTH MPUMEHEHHUSI U MApKUPOBKA MarHUEeBbIX CIIJIaBOB;
14. CiocoOsl MpOU3BOACTBA U3ENINI U3 CTEKIIa U X OCOOEHHOCTH;



15. Cioco6s1 00pabOTKH CTEKIITHHBIX TOBEPXHOCTEH;

16. OcobeHHOCTH MPON3BOJICTBA U3/ICTTUN U3 KEPAMUKH;

17. Cioco0bl UCTIBITaHUS, PETYIUPOBAHUS CTPYKTYPHI H CBOMCTB METAJIIOB;

18. IIpon3BoAcTBO, 00IACTH TPUMEHEHHUS U MAPKUPOBKA IIUHKOBBIX CIJIABOB;

19. [Ipon3BoACTBO U 00IACTH IPUMEHEHHS YyT'yHa;

20. OcobeHHOCTH MPOU3BOACTBA, IKCIUTYaTAIlMN U YTUIU3ALUU U3IEIUNA U3 KOMIO3UTHBIX
MaTepHajoB;

21. O6nacTu MpUMEHEHHS YIIIEPOAHBIX HAHOMATEPHAIIOB.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

I'pynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

1. OOGcyxnaenue marepualioB Mo kedcam pazgena "OOmume cBeACHHUS O KOHCTPYKIIMOHHBIX
Marepuaiax"
2. OOcyxaeHue maTepuanoB Mo keiicam pasnena "Hemeraminyeckue W KOMITO3UIIMOHHBIC
Marepuaib”
3. OOcyxaeHue MaTepualioB o keiicam pazzaena "MeTamisl U CIuiaBbl”
Texywui koumpoas (TK)

1. KoHcynpranuu HampaBlieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOTO 33aJaHUS AJIs BBHIIOJHEHUS
KOHTPOJIBHBIX ~MEPOIpUATUN 10 pazaeny "Hemeramnudyeckue © KOMIIO3UIIMOHHBIC
Marepuanbl"

2. KoHcynbranuy HanmpaBlIeHbI HA MOJYYCHUE WHIAWBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJIBHBIX MEPOIIPUATUH 11O pa3zaeny "MeTamibl U cruiaBsl”

3. KoHcynbranmuu HanpaBJICHbl HA MMOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JIUIS BBIMOJTHCHHUS
KOHTPOJIBHBIX MEPONIPUATUI TT0 pa3zaeny "HaHnoMmarepuansl 1 HAHOTEXHOJIOTUN"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

Howmep paznena O11eHOYHOE CPEeJICTBO
3armmaHupOBaHHBIC PE3yAbTATHI 00YUEHUS IO Kostbr JUCLUILIMHEI (B (THI ¥ HAUMEHOBAHUE)
JUCLUIUINHE COOTBETCTBUH C
MHIMKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1[2]3]4
3HaTh:
(dopmooOpasyrolIre CBOMCTBa HEMETAIUTMYECKUX TectupoBanune/OcoOEHHOCTH CTPOESHUS U
MaTepHaJIOB N-1nk-s + (hopMooOpa3yroIIre CBOMCTBA KOMITO3UITMOHHBIX
MaTEpUajIoB
IIPUMEHSIEMbIE B U3ENIUAX METAJUIbI U CILJIaBbl U V-1 + TectupoBanmne/OCHOBHBIE CBOMCTBA M CITOCOOBI
TEXHOJIOTUHU MX IIPOU3BOACTBA II0JIyYEHUS] METAJUIOB U CIUIABOB
METOBI HCTIBITAHUI MaTepUAIIOB U KJIaCCU(DUKALIUIO V- + TectupoBanne/MeTOABI HCTIBITAHUH, KITacCU(UKALIUS
UX CBOWCTB MaTEpUaJIOB U UX OCHOBHbIE CBOWCTBA
0COOEHHOCTH MPOU3BOACTBA U YTUIM3ALUU V/T-Lics + Tectuposanue/[lonumepsl: knaccudukanus, CTpykTypa,
MIOJINMEPHBIX MATEPHAIIOB CBOMCTBA, YCJIOBHUS IPUMEHEHUS U YTHIIN3AIUU
YMersb:
OTIpeeNsATh 0OCOOEHHOCTH COCTaBa MaTEPHAJIOB IO UX V- + KonTponbHas pabora/Crany v 4yryHbl
MapKUpOBKaM
YCTaHABIIMBATh COOTBETCTBUE XaPaKTEPUCTUK KonTponbHas paborta/L{BeTHbIE METANIBI U UX CIIJIABBI:
MaTepHaioB MPOAYKTA TEXHUUECKUM TPeOOBaHHUSM, N-1nk-s + TEXHUYECKHE TPEOOBaHUS K U3EIUAM
MIPEIbSABISEMBIM K U3/IEITUI0
aHAJIN3UPOBATh BIMSHUE CBOMCTB MAaTEpPUAJIOB HA KonTtponbHas pabora//lpeBecrHa, kepaMuKa, CTEKJIO:
BBIOODP TEXHOJIOTUH MPOU3BOJICTBA U3IEIHI N-1nk-s + OCHOBHbBIE CBOMCTBAa U 0OCOOEHHOCTH IIPOU3BOICTBA
n3aenni
aHAJIM3UPOBATh TOCTHKEHUS U TEHJICHIIUU Pa3BUTHUS Pedepat/CymHocTs, NPUHIUIBI X METOABI
HAaHOTEXHOJIOTUH MPOU3BO/ICTBA COBPEMEHHBIX N-1nk-s + | COBpEMEHHBIX HAHOTEXHOJIOT U
MaTepUasoB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. IpeBecrHa, KepaMHKa, CTEKJIO: OCHOBHBIE CBOWCTBA U OCOOEHHOCTH MPOU3BOACTBA U3ACTIHMA
(KonTpoawsHas pabora)
2. MeTtoibl HCIIBITAHHUMN, KITACCU(HUKAIMS MATEPUATIOB U UX OCHOBHBIE CBOICTBA
(TectupoBanue)
3. OcoGenHocT cTpoeHus B POopMOOOPA3YIOIIHE CBOHCTBA KOMIIO3UIIMOHHBIX MAaTEPHUAJIOB
(TectupoBanue)
4. IMomumepsl: KIaccuuKaius, CTpyKTypa, CBOWCTBA, YCIOBHS MPUMEHEHHS U YTHIIN3AUU
(TectupoBanue)

5 cemecTp

Dopma peanuzaimu: BeimonHenue 3aganus
1. Cranu u uyrynsl (KonTponbHas padota)

Dopma peanuszauuu: ITucbmenHas padora
1. OcHOBHBIE CBOMCTBA U CIIOCOOBI OJyYEHUSI METAJLIOB U ciuiaBoB (TectupoBanue)
2. CymHoCTh, IPUHLKIIBI ¥ METO/Ibl COBPEMEHHBIX HaHOTexHosorui (Pedepar)

®Popma peanmsanuu: [IpoBepka 3ananus
1. LIBeTHBIE METAJUIBI U UX CIUIABBL: TEXHUYECKHUE TpeboBaHMs K nzaenusM (KonTponapHas
pabora)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 IMCIHIIIMHE

3auem c oyenxoti (Cemecmp Ned)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM cEMECTPOBOM U aTTECTAI[MOHHOMN COCTABIIAIOIINX.

Oxzamen (Cemecmp No5)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0oCHOBaHUHU CEMECTPOBOM M ATTECTAlIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIIAE€TCS OLIEHKA 3a 5 CEMECTp.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIE M JIEKTPOHHbIE U3TAHUSA:
1. bounapenko, I'. I'. MarepuanoBenenue : ydeOHUK /Tl O0aKaIaBpoB, sl By30B 110
cneuuanbHocTy "Ynpasnenue kauectBoM" / I'. I'. bonnapenko, T. A. Kabanosa, B. B. Pei0anko ;
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pen. I'. I'. bonnapenko. — 2-e uzn. — M. : FOpaiit, 2013. — 359 c. — (bakanasp. ba3oBblii kypc). —
ISBN 978-5-9916-2843-3.;

2. MarepuanoBeieHue U TEXHOJIOTUS MaTtepuanoB. B 2-x 4. Yacte | : yueOHuK miis
aKaJeMHYecKoro 0akanaaBpuarta By30B 10 HHKEHEPHO-TEXHUUYECKUM HamnpasieHusm / I 1.
®etncos, [u ap.] ; pen. I'. I[1. ®erucos. — 8-e uzn., nepepad. u gom. — M. : FOpaiir, 2019. — 386 ¢. —
(bakanmaBp. Akanemuueckuii kypc). — ISBN 978-5-534-06770-5.;

3. Canynos C. B.- "Marepuanosenenue", (2-¢ u3., ucnp. u goi.), U3narensctBo: "Jlanp", CankT-
[TerepOypr, 2021 - (208 c.)

https://e.lanbook.com/book/168740;

4. H. b. Banos, H. A. Ilokamoxun- "HaHoTeXHOJIOrMH MaTepUaioB U NOKPLITUI", I31aTenbCcTBO:
"Kazanckull Hay4HO-UcclleoBaTenbcKuii Texnonornueckuii yuusepeuretr (KHUTY)", Kazans,
2019 - (236 ¢.)

https://biblioclub.ru/index.php?page=book&id=612342.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX M HH(POPMALMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

4. Uudopmanunonno-cnpaBouHas cucrema «Koaexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

Tun nomeneHust Homep Ocnamenne
ayIuTOPHUH,
HAaUMCHOBaAHUE
Y4eOHble ayAUTOpUU IS C-611, CTeIJIaX, CTOJN Y4eOHBIH, CTY, BellaaKa Ass
MIPOBEICHUS Mactepckas OJICXIBI, JIOCKA MEJIOBasi, YKpaH
JNEKUUOHHBIX 3aHATUI 1 | C-601, [TpoekTHast CTeIUIaX I XpaHEHUs! KHUT, CTOII
TEKYIIETO KOHTPOJIS MperoaBaTelis, CTOJN YIeOHBIH, CTYJI, BelIaaKa

JUISL OAEKIBI, JOCKAa MapKEPHasi, KOMIIBIOTED
nepcoHabHbIN, 3D-ipuHTEp

C-703, CTOJI KOMIIBIOTEPHBIH, CTOJ Y4eOHBIH, CTYI, mKad,
KommnbroTepHsrit BEIIIAJIKa JIUTSl O/ICXKIbI, KOMITBIOTEpHAsI CETh C
KJ1acc BBbIX0JI0M B IHTEpHET, 3KpaH, KOMIBIOTEP
IIEPCOHAIBHBIN, TPUHTEP
C-701, CTOJI KOMIIBIOTEPHBIH, CTYJI, BEIIAIKa AJIs
KommnbroTepHsrit OJICKTbI, KOMITBIOTEPHAsSI CETh C BHIXO/IOM B
KJ1acce WHuTepHeT, 5KpaH, KOMIBIOTEP NePCOHAIbHBIN
VYyeOHbIC ayAUTOPUU IJIS C-611, CTEJUIaX, CTOJ y4eOHBIH, CTYI, BEIIaaKa JIjis
IPOBEICHUS Macrepckas OJIK/]IB, JIOCKA MEJIOBasi, SKpaH
IIPAKTUYECKUX 3aHATul, | C-601, [IpoekTHas CTEeJUIaX I XpPaHEHUS KHUT, CTOJI
KP u KII IpernoiaBaTensi, CToj yueOHbIN, CTYJI, BelaJlKa

JUTSL OJIEXKIBI, JOCKA MapKepHasi, KOMIBIOTEP
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NepCcoHabHBIN, 3D-npuHTEp

C-703, CTOJI KOMIIBIOTEPHBIH, CTOJ Y4e€OHBIH, CTYI, mKad,
KommbroTepHsIii BEIIAIKa TSI OJICK Ibl, KOMITBIOTEPHAS CETh C
KJ1acc BBIXOZIOM B IHTEpHET, 3KpaH, KOMIILIOTEP
MIePCOHAIbHBIN, TPUHTEP
C-701, CTOJI KOMITBIOTEPHBIN, CTYJI, BEIIAJIKA JJIs
KowmmbrorepHsIii OJICK/IbI, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KJIacC HHTepHeT, 3KpaH, KOMIBIOTEP IEPCOHAIBHBIN
VYyeOHbIC ayIUTOPUU IJIS C-611, CTEJUIaX, CTOJ yU4eOHBIN, CTYI, BelIajaKa JJyIs
MIPOBEICHUS Mactepckas OJICXKJIBI, JIOCKA MEJIOBasi, IKpaH
MIPOMEKYTOUHOMN C-601, IIpoekTHas CTEJUIX JJI XpaHEHUsSI KHHT, CTOJI
aTTecTanuu MpernoaBaTelis, CTON Y4eOHBIH, CTYJ, BelIaaKa

U1 OJICK[BI, I0CKA MapKepHasi, KOMIbIOTEP
nepcoHaNbHbIN, 3D-ipuHTED

C-703, CTOJI KOMITBIOTEPHBIH, CTON y4eOHBIH, CTYII, IKad,
KommsrotTepHsIit BEIIAJIKA JUIST OJIC)KIBI, KOMITBIOTEPHAS CETh C
KJ1acc BBIXOJIOM B IHTEpHET, 3KpaH, KOMITbIOTEP
IIEPCOHAIBHBIN, IPUHTED
C-701, CTOJI KOMIIBIOTEPHBIH, CTYJI, BEIIAJIKa JJIs
KommsroTepHsIit OJICXIbI, KOMITBIOTEPHASI CETh C BEIXOJIOM B
KJ1acc HHTepHeT, 3KpaH, KOMIIBIOTEP MEPCOHABHBIN
Ilomenienus niist HTB-303, CTOJI KOMIIBIOTE€PHBIH, CTYJI, CTOJI TIUCbMEHHBIH,
CaMOCTOSITCILHOU JlexunonHast BEILIAJIKA JJISI OJICK/Ibl, KOMIIBIOTEPHAsS CETh C
paboThI ayuTOpus BBIXOJIOM B ITHTEpHET, KOMIIBIOTEP
MIEPCOHAIBHBIN, IPUHTEP, KOHIUITUOHED
C-705, CTOJI KOMITBIOTEPHBIH, CTON y4eOHBIH, CTYII, IKad,
KommsrorepHsIit BEIIAJIKA JUIST OJICKIBI, KOMITBIOTEPHAS CETh C
KJ1acc BbIX0/I0M B IHTepHET, TocKa MapKepHas,
KOMITBIOTEP NMEPCOHAIBHBIN
C-703, CTOJI KOMIIBIOTEPHBIH, CTOJ Yy4eOHBIH, CTYI, mKad,
KommsroTepHsIit BeIIaJIKa JUTSl OJCK/IbI, KOMITBIOTEPHAS CETh C
KJ1acc BBIX0/I0M B IHTEepHET, 9KpaH, KOMIIBIOTEP
IIEPCOHAJIBHBIN, IPUHTED
C-701, CTOJI KOMIIBIOTEPHBIH, CTYJI, BEIIAIKa AJIs
KommsrotTepHsIit OJICXTbI, KOMITBIOTEPHASI CETh C BEIXOJIOM B
KJ1acc WuTepHer, 2KpaH, KOMIBIOTEP MEPCOHATBHBIN
[Tomemenus ans C-610, CTOJI Y4eOHBIH, CTyJI, KA 175 TOKYMEHTOB,
KOHCYJTbTUPOBAHUS JlexumoHHas BEIIaNIKa JUIS OJICKIbl, KOMIIBIOTEPHAS CETh C
ayAuTOpHUs BBIX0JI0M B MIHTE€pHET, MyJIbTUMEIUHHBIN

IIPOEKTOP, DKpaH, JOCKa MapKepHast
MIepEABUKHAS, KOMITBIOTEDP NMEPCOHAIBHBIN

C-609, YuebOnas
ayJIUTOPHS

CTEJUIaX, CTOJI MPETOAaBaTENsl, CTOJ YUEOHBIH,
CTYJ, B€IIAJIKa AJId OACK/Abl, KOMIIBIOTECPpHAA CCTh
C BBIXOZIOM B MIHTEpHET, J0CKa MapKepHasi,
TEIICBU30P

C-605, Kabuner
Kadeapel Au3aiiHa

Kpecio pabouee, pabodyee MECTO COTPYIHUKA,
CTOJI 17151 OPTTEXHUKH, CTYJI, IKad s
JIOKYMEHTOB, IIKad JJIs OCHK/IbI, BEIIaIKa JUIsI
OJICKIbI, TYMOa, KOMITBIOTEPHAS CETh C BBIXOJIOM
B IHTEpHET, T0CcKa MPOOKOBasi, HOYTOYK,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
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KOHJIUIIMOHEP, TOKYMEHTHI

Ilomemmenust misa
XpaHeHUs 000pyOBaHUs
1 y4eOHOT0 MHBEHTaps

C-600,
HarropmopTHBIi
boHx

CTCJUIAXK JI XpaHCHUA UHBCHTApPs, CTOJ,
XOJIOJUJIBHUK, y‘le6HO-HaFH${I[HOC rmocooue
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaTepI/IaJIOBCILGHI/IC

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

MeTo/1bp1 HCTIBITaHUH, Kiaccu(UKAIs MaTepHalloB U UX OCHOBHBIE cBOiicTBa (TecTupoBaHue)
Ocobennoctu crpoenus 1 (HopMooOpazyoone CBOHCTBa KOMIIO3UITMOHHBIX MaTEPUAIOB
(TectupoBanue)

[Tomumepsl: KIaccupUKaIus, CTpyKTypa, CBONCTBA, YCIOBUS IPUMEHECHUS U YTUITH3AIIUT
(TectupoBanue)

peBecuHa, kepaMuKa, CTEKJIO: OCHOBHBIE CBOMCTBA M OCOOCHHOCTH IMPOU3BOJICTBA U3CIIUMA
(KonTpoawsHas pabora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM-1 | KM-2 | KM-3 | KM-4
Howep Pa3nen nucnumimHeL KM:
pasjena S en Henens 4 8 12 15
KM:
1 OO011ue cBeIeHNsI 0 KOHCTPYKLIMOHHBIX
MaTepHaiax
11 OCHOBHBIE TIOHATHUS O MaTepuaiax +
1.2 CBolicTBa MaTepuanoB +
13 OCHOBHBIE METO/IbI HCCIIEZIOBAHUS MAaTEPUATIOB +
5 Hewmerannudeckne 1 KOMIO3UIIMOHHEIE
MaTepHabl
2.1 peBecuna +
2.2 Kepamuka +
2.3 Crexiio +
2.4 [Tonmumepsl +
2.5 DnacToMepsl +
2.6 Komno3uTtHbie MaTepuaibl +
Bec KM, %: 20 30 25 25
S cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IHTI/Iﬁ TEKYIICTr0o KOHTPOJIA yCI€BAEMOCTH MO AUCHHUIIJIMHE:

KM-5

OCHOBHBIC CBOMCTBA U CITOCOOBI MOJIYYCHH A MCTAJIJIOB U CIIJIaBOB (TCCTHpOBaHI/Ie)
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KM-6 Cranmu u uyrynsl (KonrponbsHas pabota)
KM-7 1IBeTHbIC METAJIIIBI U UX CIUIABBI: TEXHUUYECKHE TpeOoBaHus kK u3aenusm (KortponbpHas padoTa)
KM-8 CymHocTs, IPUHIMITEI K METOJIBI COBPEMEHHBIX HaHOTexHooruii (Pedepar)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Nunexc KM-5 KM-6 KM-7 KM-8
Howmep Paznen aucuumivnbl KM:
paszaena ST ten Henens 4 8 12 15
KM:
1 Mertauibl ¥ CILJIaBbI
11 Merammueckue MaTepHualibl +
1.2 YepHble METaIUTBI (3KEJIE30 U €T0 CILIaBhI) + +
1.3 L{BeTHBIC METAJLJIbI M CILIABHI + +
2 Hanomarepualibl 1 HAHOTEXHOJIOTUU
2.1 OcHOBHBIE IOHATHS O HAHOMaTepuanax +
2.2 [IpumeHneHre HaHOMAaTEPHAIOB +
Bec KM, %: 30 30 25 15

17



