MMHUCTEPCTBO HAYKH U BBICIIEI'O OFPA3OBAHMS POCCUICKOM
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benepanbHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIETO 0Opa3oBaHuUs
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(unoexc oucyuniumbl)

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

MaTeDI/IaHOBeHCHI/Ie TIISCPCICKTUBHBIX TEXHOJIOTHH
(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPaBJICHUIO TOATOTOBKH (CHEIUATBLHOCTH)

22.03.01 MarepuaioBeieHe U TEXHOJIOTHH MaTEPUATIOB

(k0O u HauMeHO8aHUe HANPasieHus NOO20MOBKY, cheyuarbhocmu 8 coomeememsuu ¢ @I'OC BO)

COBD@MCHHBIC MaTCpHuaJibl 1 TEXHOJIOIMH IIPOMU3BOJCTBA

®opma 00ydeHus: ouHas
['on Habopa:2020

O6mas TpynoemkocTs: 5 3E

(nanpasnennocms (npoguiv)

Pacnpeue.nenne JaCoB JUCHMIIIMHBI IO CEMECTPamM

Cemectp 5

®opma KOHTPOJIA | IK3aMeH Hroro
Bun 3ansaruit
Jlexun 28 28
JlaGopaTopHbie 28 28
[TpakTnyeckue 0 0
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas paboTa 56,35 56,35
CamocrosTenbHas paboTta 88 88
KoHTpoan 35,65 35,65
Hroro 180 180

LOKYMEHT MOAMNUCAH
BNEKTPOHHOW NMOAMNUCHIO

CepTtucukat: 0206ADA900A0BOB0984BAC204F799A8F69

Bnapeneu: Cenusaqos Anekcanap Cepreesud
AelicteuteneH: ¢ 19.10.2023 po 28.04.2038




Pabouyro nporpammy coctaBuiI(1):

JloueHT, K.T.H., noueHt Mypatkun ['.B.

(OoadrcHocms, yueHoe 36anue, cmenenv, Pamunusa 1.0.)

(Oomdcnocms, yuernoe 36anue, cmenenv, @amunus 1.0.)

PeuensupoBanne paboueil mporpaMmbl JUCHUTIIIUHBI:

X OtcyTcTBYET

Penenzenr

(Oondicnocms, yueHoe 3eanue, cmeners, amunus U.0.)

PabGouass mporpamma aucCIUIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u
ydgeOHOro TutaHa HampaBieHus noarotoBku 22.03.01 MarepuanoBenenue wu
TEXHOJIOTHH MaTEpHaJIOB

YTBEPXIEHO

Ha 3acenanuu xadenps «HaHoTexXHOIOTHH, MaTepUATIOBEACHIE M MEXaHUKAY

(mpotokou 3acenanus Ne 1 ot «30» aBrycra 2019 r.).



1. Heab 1 3aaaum u3ydeHus JUCHUIIMHBI (Y4eOHOT0 Kypca)

[lenb — OCBOEGHHE COBPEMEHHBIX TEXHOJOTMH MONy4eHHs, OOpabOTKH, MOIUPHUKAIINH,
JICTUPOBAaHUA, YHPOUHCHUA W YTHIIM3alWU TMCPCICKTUBHBIX HCOPraHMYCCKHUX W OPraHUYCCKUX
MaTCeprajIoB; MNPUMCHCHHEC OJOTHX 3HAHUH npu BLI60pe TCXHOJIOTUU IIOJIYYCHHA MATCpHAJIOB B
COOTBETCTBUH C KOHKPETHBIMH 33J[a4aMU M yCIOBUSIMHU IPOU3BO/ICTBA.

3agaun:

1. ChopmupoBaTh 3HaHHUSA O (PU3UUECKUX OCHOBAX MPOTPECCHUBHBIX MPOIECCOB, COBPEMEHHBIX
TEXHOJIOTUSIX 00pabOTKH, MOAM(UKAILINH, JICTUPOBAHUS, YIIPOUHEHUS U YTHIU3ALUN MEPCIICKTHBHBIX
MarepuaioB, 00 OCHOBHBIX MPUHIUIIAX MPOSKTUPOBAHUS TEXHOJOTUUECKUX MPOILIECCOB U O CUCTEMAaX
YIpaBJICHUS TEXHOJIOTUUECKUMH MPOLIECCAMU;

2. ChopMupoOBaTh 3HAHKSI O TEXHOJIOTUICCKOM 00OPYTOBAaHHMH, OCHACTKE U MPUCTIOCOOTICHHUSIX,
MIPUMEHSIEMBIX B COBPEMEHHBIX TEXHOJOTHYECKHUX MpoIleccax;

3. ChopmupoBarh 3HaHUS O MPHUHIIUIIAX BEIOOPA MATEpUANIOB ISl 3aJJaHHBIX YCIOBUI YMEHHS,
YMEHHE aHAIU3UPOBATh JOCTOMHCTBA U HEJOCTATKU TEXHOJIOTUI MaTepUAIIOB,;

4. Boipa®oTaTh HaBBIKU PabOTHI CO CTIEUATIBHON U CIPABOYHON JTUTEPATYPOId 110 TEXHOJIOTUAM
MaTEPHUAaJIOB U TEXHOJIOTHYESCKOMY 000PYIOBAHHIO.

2. MecTo aucuunjannsl (yueoHoro kypca) B crpykrype OIIOII BO

JanHas nucnumianHa (y4yeOHbBIM Kypc) OTHOCHTCS K BapHMAaTMBHOW YAacTH 00S3aTEeNIbHBIX
JTUCLUTUINH.

Juctuniuuel (yueOHbIE KYpChI), HA OCBOCHHMHM KOTOPBIX OasupyeTcs AaHHAs TUCIUILIMHA
(yuebnsblii kypc) — «Marematukay, «Pusmkay, «Xumus», «Mexanuka», «MarepuaioBeleHHE U
TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MarepuanoBy, «lcciemnoBanuss maTepwalioB TNpU pa3pylICHUN,
«®DazoBble paBHOBECHS U CTPYKTYPOOOpa30BaHUEN.

Juctumiunel (ydeOHble Kypcebl), Ui KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHHUsS, HaBBIKH,
npuodpeTaemMble B pe3yabTaTe U3yuyeHHs JaHHOW JUCHUIUIMHBL (yueOHOro Kypca) — «PU3nKa U XUMHUs
HAaHOCTPYKTYPHPOBaHHBIX MaTepuaioBy», «MaTepuansl M CHEIUAIBHBIE IOKPBITHSA», «3alUTHBIC
NOKpbITUS», «HoBBIE MaTepuansl W TEXHOJIOTMM», «TEXHOJIOIMYECKHE OCHOBBI CO3/aHHUSA
HaHOMAaTepHaJIOB», «MeTo/bl UCCIEeI0BaHuUs, KOHTPOJIS U UCHBITAaHUS MaTepuanoBy, «MexaHuueckne
U pU3NUECKUe CBOMCTBA MaTepuasioBy, «MeTaundeckue U HeMeTalIn4ecKue Marepuais», «HayuHo-
ucciefoBatensckas  pabora», «lIpegmumnomnas mpakTtuka», «MToroBas rocymapcrBeHHas
aTTeCTALU.



3. [lnanupyempble pe3yabTaThbl 00y4eHHsI

®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTeHIIHH

IInanupyemMsble pe3yJbTaThl 00yYeHHs

- CIIOCOOHOCTD
HCIIOJIb30BATh B
HCCIICIOBAHHUSAX M pacueTrax
3HAHUS 0 METOIax
HCCJIEIOBAHMS, aHaju3a,
JIUarHOCTUKU u
MOJICJIUPOBAHUS  CBOMWCTB
BELIECTB (matepuaios),
(U3HYECKUX U XUMHYECKHX
mporeccax, MPOTEKAIOIIUX
B MaTepuajgax IpH HX
MOJTyYeHUH, 00paboTKe u
MoaubUKaIIH

(TTIK-4)

3HaTh: METOJBI  WCCIICIOBAHWS, AaHAlM3a, JUArHOCTUKH U
MOJICIIMPOBAHMS CBOMCTB MaTepHajioB, QU3NYCCKHE M XUMHYCCKHEC
MPOLIECChI, MPOTEKAIINEe B MaTepUaliax MpPH WX I[OJYYCHUH,
00paboTke W Momu(pUKAIIUU; CIOCOOBI 0OpaOOTKHM MaTEpHAIOB C
y4eToM TpeOOBaHU TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH,

YMeTb: UCTIOJIb30BaTh B MPOGECCHOHATBHON IEATEILHOCTH 3HAHUS O
METOJIaX HMCCIICAOBAHUS, aHAIN3a, JUATHOCTUKH M MOJICITHPOBAHUS
CBOMCTB BEHIECTB (MaTepHUANIOB), (HHU3UYECKUX ¢ XUMHUUYCCKUX
mporeccax, MPOTCKAIONIMX B MaTepHallax IpH WX MOJy4eHUH,
0o0paboTke W MOAUGUKALMU C IEeNbI0 TMOJYYeHUS HEOOXOIUMBIX
pe3ysbTaTOB  OT TMPAKTHYECKOTO IMPUMEHEHHS COBPEMEHHBIX
TEXHOJIOTHH;

Bnagers: MeTomamMu  UMCCIIEIOBaHHA,
MOJICIUPOBAHUS CBOMCTB BEIIECTB (MaTepHaioB), METOIAUKOMN
yOopaBieHus:  (QU3MYECKUMH U XUMHYECKMMH  MPOIECCAMHU,
MPOTEKAIIMMU B MaTepuanax HpH UX MOIydeHuH, oOpaboTke u
MoauUKAIIH.

aHajm3a, JHUarHoCTUKH H

- TOTOBHOCTb y4acCTBOBAaTh B
pa3paboTke
TEXHOJIOTHYECKHUX
IIPOLIECCOB NTPOU3BOJICTBA U
00pabOTKN MOKPBITHH,
MAaTEepHAJIOB U U3JIECIIUN U3
HUX, CUCTEM YIPaBJICHUS
TEXHOJIOTUYECKUMHU
nporeccamu (ITK-9);

3HaTh: OCHOBBLI IMPOCKTUPOBAHUA TCXHOJIOTHYECKUX IIPOLCCCOB
MMPpONU3BOJACTBA )51 06pa6OTKI/I MaTCcpHraJIOB u HOKpHTHfI;
TEXHOJIOTHYCCKUEC CXEMBI IOJYUCHUA HOBBIX MAaTCpPUAIOB; CUCTCMBI
YIPaBJICHUA TECXHOJOTUYCCKMMHA MPOECCaAMHU,

YMeTh. HCIonn30BaTh Ha IMPAKTUKEC OCHOBBI IMMPOCKTUPOBAHUA
TCXHOJIOTHYCCKUX MPOUCCCOB; TEXHOJOINMYCCKUC CXCEMBbI ITOJTYUCHUA
HOBBIX MaTCpHraIoB; OCHOBBI CUCTEM YIIpaBJICHUA
TCXHOJIOTHYCCKUMH ITpOIECCaMn

Bnagers: HaBBIKAMH ~ UCIIOJIB30BAaHUS B
NESTEIbHOCTH  COBPEMEHHBIX  TEXHOJOTHH, TEXHOJIOTHYECKOTO
000pyIOBaHHS,  OCHOB  MPOEKTUPOBAHUS  TEXHOJIOTHYECKUX
MPOLIECCOB, MPUMEHEHHUSI CHCTEM YIPABICHUS TEXHOJIOTUYECKUMU
MIPOLIECCAMH.

poQeCCHOHAIBHON




4. CTpyKTypa U cojiepKaHue TUCHUILIHHBI (YueOHoro Kypca) '"MaTtepuajioBe/ieHHe NepCneKTHBHBIX TEXHOJIOTHi"
(Haumero8aHUe OUCYUNIUHBL (YueOHO20 Kypca))

MaTepHasoB.

METOABI BBITUIABKU NNEPCIIEKTUBHBIX MATCPHUATIOB.

Bun . Bammx BPC/ DOopMBI TEKYLIETO
HauMenoBaHue TeM 3aHATHI POC-
Monyns (pa3mer) yueGHOM 5 Cemectp | OObewm, u. WnTtepaxTus, 4. KOHTPOIIS (HAMMEHOBAHHE
(y4ueOHOI paboThI) JAUC-
paboThI OIICHOYHOTO CPENICTBA)
TAHT
Mopnynb1 OcHOBBI Jlex TexHoOrHsl KaKk OCHOBOIOJIATatoIunii hakTop 5 4 2 Omnpoc Ha 1ab0paTOPHBIX
MPOEKTHPOBAHUS HayYHO-TEXHHYECKOTo nporpecca. Ouznueckue u 3aHATHAX
TEXHOJIOTHYECKUX JIad XMMHYECKHE TIPOIIECCHI, IPOTEKAIOIINE B 4
MPOLIECCOB MOIYICHUS Cp Marepuanax IpH X IMOIydeHUH, 00paboTke 1 17 20/0
MEepPCIIEKTHBHBIX MOJU(UKAIINH.
HEOPTaHUYECKHUX 1
OpraHMYecKux
MaTepuaoB.
Momyns 2. Jlex OCHOBBI MOJICITHPOBAHUSI CBOMCTB M MOAH(DUKAIIUH 5 6 2 Omnpoc Ha MabopaTOPHBIX
CoBpeMeHHBIE MaTepuaaoB. TeXHOJIOrHU KOBIIEBOW 00PaOOTKHU U 3aHATUAX
TEXHOJIOTUU JIab MHUKpOJIErHpoBaHus MaTepuanoB. Ocobbie METOIbI 6
MOJTy4eHHs Cp BBITUIABKU M TEXHOJIOTHH TIOBBIIICHHS] KauecTBa 18 20/0
KOHCTPYKIIMOHHBIX KOHCTPYKIIMOHHBIX MaTepHaJIoB.
MaTepuaoB,
TEXHOJIOTUH X
00paboTku 1
MO UKAIIHH.
Monyns 3. Jlex Pa3paboTka TeXHOIOTHYECKUX MTPOIIECCOB 5 6 2 Omnpoc Ha 1a00paTOPHBIX
TexHosorMYeckne MIOJTyYeHHs] HEOPTaHMYECKUX U OPraHUYECKUX 3aHATHAX
MPOLIECCHI MOTYIEHHS JIad MarepuaioB. McciieioBanue U3MEHEHNST CBOMCTB 6
MEepPCIIEKTHBHBIX Cp OpraHMYeCKUX ¥ HEOPraHUYECKUX MAaTEPHAJIOB 0] 18 20/0
HEOPTaHUUECKHX 1 BO3/IEiiCTBUEM IIIIaCTHYECKOH Jedopmanuy,
OpraHMYecKux A Harpesa M Ipyrux BHEHMIHUX GakTopoB. OcoOble 0,35




Cxema pacyera UTOroBOro dayua

Bun . Bammx BPC/ DopMBI TEKYLIETO
HauMenoBaHue TeM 3aHATHI POC-
Monyns (pa3mer) yue6HoiM § Cemectp | OObewm, u. WntepaxTus, 4. KOHTPOIIA (HAHMEHOBAHHE
(yueOHol paboThI) JNC-
paboThI OIIEHOYHOTO CPENICTBA)
TAHT
Momyns 4. Jlex TexHONIOTHYECKHE MPOIECCH papUHUPOBAHAST U 5 6 2 Omnpoc Ha 1abopaTOPHBIX
TexHOMOTHYECKHE JIETHPOBAHMS MAaTEPHAJIOB B KOBIIIE-TICYH 3aHATHAX
MPOLIECCHI JIad TexHOIOTH MUKPOJIETHPOBAHHS METAIUINIECKUX 6
Moau(UKAITHN Cp MarepranoB. OCHOBHBIC METOABI YIIPOYHEHUS 18 20/0
MEepPCIIEKTHBHBIX METaJJIOB U CIIABOB.
HCOPIraHUYCCKUX 1
OpraHUYeCcKux
MaTepuaioB
Monyns 5. Jlex TexHonoruu U 060pyROBaHKE AJISI MEXAaHUYECKOI], 5 4 2 Omnpoc Ha 1ab0paTOPHBIX
TexHoMOTHYECKKE ANEKTPODYU3UUECKOI U IITEKTPOXUMUIECKON 3aHATHAX
mpotecckl 00padboTKK JTa6 00paboOTKH HEOPraHMYECKUX U OPIraHUUECKHX 8
MEepCIIEKTHBHBIX Cp MaTepHaloB. 9006516 TeTonm (hopmoobpazoBaHus 17 20/0
HEOPTaHUYECKHUX 1 TIOBEPXHOCTEH M3/ENH N3 KOHCTPYKIIMOHHBIX
OpraHNYecKuX MaTepHalIoB.
MaTepHaioB
Kontpons 35,65 10
HUroro: 180 100

Texyuit peUTHHT (BCe 3aHATUSL U TPOMEKYTOUHBIE TeCThl) + Pe3ynbrar nToroBoro tecra u Bce Aenurcs Ha 2 + bb (ecnu Bb npexycmotpensr)




5. Ob6pa3oBaTebHbIE TEXHOJIOTHH
B nporiecce u3ydeHus AUCHUIUIMHBI UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC

TEXHOJIOTUH:
- TEXHOJIOTHUS TPAJULIIMOHHOTO 00yUeHHS (JICKIUHU, Ta00paTOpHbIC 3aHATHS,
CaMOCTOATEINIbHAsL Pad0Ta CTYAECHTOB);
- nH(GOPMAIIMOHHBIE TEXHOJIOTUH (JIEKTPOHHBIE OJJAHKU OTYETOB K J1a00paTOpHBIM
paboTaM, TECTOBBIN KOHTPOJIIb, BU3yaIbHBIE JICKIIUH C HCIOIb30BaHHEM

IMpPE3CHTALIMOHHOT' O MeTOI[a).

6. MeToauyeckue yKka3aHus 10 OCBOCHHIO U CUMILIMHBI
3aHATHSA TO AUCIUIUIMHE «MaTepralloBeIcHHe TEPCIEKTUBHBIX TEXHOJIOTHH» ISt

CTYJICHTOB BY30B TIPOBOISTCS B COOTBETCTBHU C Yy4€OHBIM IUJIaHOM. AyauTopHasi padorta
CTYJEHTOB TIOJl PYKOBOJCTBOM IIPENOJAABATENCH OCYIIECTBISAETCS B COOTBETCTBUU C
pacmucaHueM B paMKax JIeKUMd U JabopaTopHbIX 3aHATHI. B camocrosTenbHyro paboTy
CTYJICHTOB BXOAHUT Ooyiee TIIyOOKOE H3Y4YEHHE TEOPEeTHYECKOro Marepuana, MOATOTOBKa K

71a00PATOPHBIM 3aHSTHSIM.

7. OneHo4YHbBIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPeICTB

C Kon KOHTPOJIHPYEMOM HanmenoBanue
eMECTP KOMITETCHIIMH (MJTH €€ YaCTH) OIICHOYHOT'O CPEJICTBA

TectoBnIe 3aJaHus bT3

K-4 «MarepuanoBeicHIE MIEPCIICKTHBHBIX

o texnoyoruii» Ne 1 — 50.
6 Bomnpocs! k sx3ameny Ne 1 — 65

TecToBrIie 3aJaHUs bT3

«MarepuanoBeieHue MEePCIIeKTUBHBIX

TIK-9, texHonoruii» Ne 50 — 100.

Bompockr k sx3ameny Ne 1 — 65

7.1. MacnopT (poHIa OLIEHOYHBIX CPEACTB

Kon
Ne KonTtposanpyembie pa3aeiibl KOHTPOJIMPYeMOii HanmenoBanme
n/n (TemMbl) TUCUMILITHHBI KOMIIeTeHI[UU (MU OLICHOYHOI'0 CPeCTBA
ee 4YacTH)

1 JIaGopatopHbie pabOTHI,
TexHomoTHs KOBIIEBOW 00pabOTKH K-4. TIK-9 odopMIIeHHE PE3YIIHTATOB,
MaTepHuajoB ' (hopMyIIHpOBKa BBIBOJIOB,

TECTUPOBAHUE




TexHOJI0TUsI MUKPOJIETUPOBHHUS

JlaGopaTopHbie paboTHI,
odopmIiIeHHE Pe3yIbTaTOB,

[1K-4, T1IK-9
MaTepHaioB ' (hopMyIHpPOBKa BHIBOJIOB,
TECTUPOBAHUE
3 . JlaboparopHble pabOThI
T 2
€XHOJIOTUYECKUH MpolLiecc B ——
MOJTYYCHHST METAINIOKEPAMHIECKIX I1K-4, T1K-9 (OPMYTHPOBKA BHIBEOOB ,
MaTepuanoB ’
P TECTUPOBAHUE
4 | TexHOJIOTHYECKHUH TTpOLIeCC JlaGopaTopHbie paboTHI,
W3TOTOBJICHHSI KOMITO3UITMOHHBIX U TK-4. TIK-9 oopmieHne pe3ynbTaToB,
METaJUIOKEPAMUIECKHUX ' (hopMyIHpPOBKa BHIBOJIOB,
MaTepHaoB TECTUPOBAHUE
5 . JlaboparopHble pabOThI
M 2
OJICIIUPOBAHKE CBOMCTB U
odopmIIeHHE Pe3yIbTaTOB,
CTPYKTYPBI METAJUIOKEPAMUYECKUX [1K-4, T1K-9 (bOPMYIIMPOBKA BHIBOIOB
Y KOMITO3UIIMOHHBIX MaTEPHAIIOB PMYJIHP F1OB,
TECTUPOBAaHUE
6 JlaGopaTopHble paboTHI,
Omnpenenenne CBOUCTB ITK-4. TIK-9 oopmieHne pe3ynbpTaToB,
KOMITO3UITUOHHBIX MaTEPUAIIOB ' (bopMyIHpPOBKa BHIBOJIOB,
TECTUPOBAaHUE
7 . JlabopaTopubie pabOTHI
T b
€XHOJIOTHYECKUH TPOIIECC O(OPMIICHHE PE3yIIbTATOR
OJTyYEHHsI 3aT0OTOBOK 110 ITK-4, TIK-9 (OPMYIHPOBKA BEBONOB ’
BBIIIJIABIIIEMBIM MOJICIISIM ’
TECTUPOBAHUE
8 | Pa3paboTka TeXHOJIOTHYECKOTO JIaGopatopHble pabOTHI,
Mpouecca AIEKTPOXUMHUYECKON [IK-4. TIK-9 oopMIICHHIE Pe3yIIbTaTOB,
06paGoTKH ' (hopMyIHUpOBKa BHIBOJIOB,
TECTUPOBaHUE
9 Pa3paboTka TeXHOIOTHYECKOTO JIaGopatopHble paboTHI,
npoiiecca IEKTPOPU3HIECKOM [IK-4. TIK-9 oopmIICHIE Pe3yIIbTATOB,
06paGoTKH ' (hopMyInHpOBKa BHIBOJIOB,
TECTUPOBaHUE
10 TexHomorust u 000pyI0BaHNE JlaboparopHbie paboTHI,
OTZEN0YHOI 00paboTKN TIK-4. TIK-9 o(opMIIeHHE PE3YIIBTATOB,
o o k)
IOBEPXHOCTEN JeTaeit (opmynHpoBKa BEIBOIOB,
TECTUPOBaHUE
11 . 5 JlaboparopHbie paboTHI,
€XHOJIOTHWN OBICTPOTO
p [K-4. TTK-9 odopMIIeHHE PE3YIIHTATOB,
HPOTOTHITMPOBAHUS ’ (opMyITUpPOBKA BHIBOJIOB,
TECTUPOBaHUE
12 JlaGopaTopHbie paboTHI,
TexHOJIOTHH CKIICUBAHUS U KJICTIKH
oopmieHHe pe3ynbTaToB,
MaTepuajIoB I1K-4, TIK-9
(hopMyIIHpOBKa BBIBOJIOB,
TECTUPOBAHUE
13 JlaboparopHblie pabOTHI,
I'ubpuaHas cBapka MaTepHaIoB OQOPMIICHUC PE3YyJIbTATOB
pu p p TK-4, TIK-9 ¢bop pesy. ;

(hopMyIIHpOBKa BBIBOJIOB,
TECTUPOBaHUE




14 JlaGopaTopHbie paboTHI,
TexHonoruu popmMupoBaHUs
odopmIiIeHHE Pe3yIbTaTOB,
MHUKPOTOIIOrpaduu NOBEPXHOCTU 1IK-4, TIK-9 DOPMYITHPOBKA BHIBOJIOB,
TECTUPOBAaHUE
7.3. OneHo4YHBIE CPeACTBA AJS NMPOMEKYTOYHON ATTECTALMM IO UTOraM OCBOCHMS
AUCHHUILTUHBI
7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTeCcTAlluU
Cemectp 6
1 [loHsATHE «TEXHOIOTUD», KTEXHOJOTMYECKUI IPOLECC), PA3HOBUIHOCTH TEXHOJIOTHH.
2 JKU3HEeHHEBIN UK TEXHOIOTUH.
3 TexHosornyeckne cXxeMpl MOTY4eHHsI HOBBIX MaTepUasoB.
4 @DaKTOpbl, CTUMYJIMPYIOLIME Pa3paOb0TKy HOBBIX TEXHOJIOTHI.
5 dusnueckue U XMMUYECKHUE IPOLIECCHl, TPOTEKAIOLIME B MaTepraiax py UX MOJy4eHUH,
00paboTKe M MO (UKAITIH.
6 CucTtema aBTOMaTU3MPOBAHHOT'O TPOEKTUPOBAHMSI TEXHOJIOTHYECKUX MTPOLIECCOB.
7 OCHOBBI MOJIETMPOBAHMS CBOWCTB U MOJM(UKALIUKA MAaTEPUATIOB.
8 TexHonoruu KoBIIeBoi 00pabOTKH U MUKPOJIETMPOBAHUSI MATEPUAJIOB.
9 [IporpeccuBHbIE METO/IBI paCKUCIEHUS, pa)UHUPOBAHUS U JIETUPOBAHUS METAJUIMUECKUX
MaTEpHAJIOB.
10 CoBpeMeHHbIE TEXHOJOTUU BTOPUYHOM NepepabOTKH.
11 OcoOble MeTOo/1bI BHITUIABKY U MOJIM(UKAIIMYA KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.
12 TexHoI0rnK NOBBIIIEHNS KAY€CTBA KOHCTPYKLIIMOHHBIX MATEPHAJIOB.
13 Kosmesas 06paboTka MeTamioB (paduHUpOBaHKE, JIETUPOBAHUE)
14 MukpoJiernpoBHaHHE KOHCTPYKIIMOHHBIX MATEPHAJIOB.
15 TexHoornyeckre nponecchl NoJay4YeHUs] METAJUIOKEpaMUYECKIX MaTEpHUaJIOB.
16 TexHonornyeckue mporecchl COOPKU KOMITO3UIIMOHHBIX MaTEpHANIOB U U3
17 TexHonornueckue npoueccs Noay4yeHUs] HITEBUIHBIX BOJIOKOH, IPUMEHSEMBIX B
KAaueCTBE HANOJIHUTENS B KOMIO3UIIMOHHBIX MaTepUalax.
18 TexHomornyeckne Mpouecchl MoJy4yeHsi KOMIO3HIIMOHHBIX N0Ty(haOpHKaTOB.
19 Bb160p KOMIIOHEHT /17151 KOMIO3UIIMOHHBIX MaTepUaIoB UCXOMS U3 UX TEXHOJIOTMYHOCTH.
20 TexHoornuecKue Npoecchl NOayYEHUs] METAJUIMYECKUX ITOPOLIKOB.
21 TexHonornyeckue nporecchl GopMOBaHUS MOPOLUIKOBOM CMECH.
22 TexHomornueckue Mporecchl CrieKaHusl U OKOHYATeIbHOI 00paboTKi
METAUTOKEPAMUYECKUX U3ICINI
23 TpeboBanust, npeabaBIsieMble K MATPHIIE U HATOTHUTEIO KOMITO3UIIMOHHBIX MaTepHAaiOB
UCXOJS U3 UX HKOJIOTMYHOCTH.
24 TexHonornueckue Nporecchl NOIyYeHHs T0ITOBEUHbIX U HA/IEKHBIX AUCIIEPCHO-
YIIPOYHEHHBIX KOMIO3UIIMOHHBIX MAaTEPHUAJIOB
25 TexHosornyeckue nporecchl Noay4eHHUs] BOJIOKHUCTHIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB.
26 TexHonornueckne mpoLEecChl IONYYEHHs] HEOPTaHWYECKUX IOJUKPUCTAIUIMUECKUX
(yrnepoaHsle, OOpHbBIE, CTEKJSHHbIE, KapOWIOKPEMHHEBBIE U KBapIleBble) BOJIOKOH,
IIPUMEHSIEMBIX B KAUE€CTBE HAIIOJHUTENS B KOMIO3UIMOHHBIX MaTepuaiax
27 TexHonornueckue Mpouecchl MOJyYeHHs! CIOUCTBIX KOMIIO3UIIMOHHBIX MaTEpUaJIOB
28 TexHoornueckne nporecchl NOayYeHUs! HEMPEPHIBHBIX METAITINYECKUX BOJIOKOH,
IIPUMEHSIEMbIX B KAUECTBE HAMOJHUTENS] B KOMIO3HIIMOHHBIX MaTepHaIax
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HonyquI/Ie HEMPEPBIBHBIX CTCKIIAHHBIX BOJJOKOH B KOMIIO3UMIIMOHHBIX MaTC€pHUajiax U3
CTCKJIOMACChI

30 | TexHonornyeckue Npouecchl NOIYUEHUs HIEMEHTAPHbBIX apMUPYIOILUX COEINHEHUH,
PUMEHSEMBIX B KOMIIO3UIIMOHHBIX MaTepUanax

31 TexHonornueckre Mpouecchl MOMyYSHHs! PYITOHHBIX U TPYOUaThIX KOMIIO3UIIMOHHBIX
nosrypabpukaron

32 TexHomornueckue mporecchl HopMoBaHUS KOMIIO3UITMOHHOTO oTyadpukaTa
JKCTPY3UEH

33 | TexHonoruyeckue Nporecchl IPOKaTKU KOMIIO3UIIMOHHOIO noinydadpukara

34 TexHonornueckue mporecchl HOpMOBaHUS TPEIPETOB

35 | TexHonornyeckue NpoIeccyl NOJy4eHNss HAHOCTPYKTYPHBIX MaTepHajoB

36 | BeiOOp CTPYKTYpHBIX COCTABIISIFOIIMX HAHOMATEPUAJIOB C YYETOM MX TEXHOJIOIMYHOCTH.

37 OCHOBHbBIE IPUHIIMIIBI TPOSKTUPOBAHMS TEXHOJIOTHIYECKUX MPOLECCOB U3TOTOBICHUS
JeTanel ¢ yueToM TpeOOBaHUM SKOIOTHYHOCTH.

38 | IlepcrieKTHBHBIE TEXHOJOTHH MEXAaHUYECKOH 00pabOTKH TBEPABIX MAaTEPHAIIOB

39 | CoBpemeHHas OpraHu3alysi IPOMBIILIEHHOI'O IIPOU3BO/ICTBA.

40 I'nOkasi mpou3BOJICTBEHHAS CHCTEMA

41 TexHOoMornyecKkne MpoIecchl INEKTPOXUMHUECKOM 00pabOTKU MaTeprasoB

42 TexHoaornyeckue Mpouecchl ANEKTPOUCKPOBOI 00pabOTKH MaTepraioB

43 TexHosornyecKkue Nporecchl JEKTPOUMITYJILCHON 00pabOTKH MaTepralioB

44 | TexHOIOrHYEeCKHE NPOIIECChl AaHOJHO-MEXaHHUUECKOH 00pabOTKH MaTepHalloB

45 CoBpeMeHHBIE TEXHOJIOTUH OT/ACTI0YHON 00pabOTKN MaTepruaIoB

46 | HoBble TEXHOJOTUH COETMHEHUS] TBEPABIX MAaTepUAIIOB

47 TexHONOrnu KJIenkKu MaTepruagoB

48 TexHomorny nNaku MaTepralIoB

49 | CoBpeMeHHbIE TEXHOJOTHH CBAPOYHBIX MPOILIECCOB

50 | OcHOBHBIC HANPABJICHUS PA3BUTHS CBAPOUHBIX MPOIECCOB

51 I'uGpuIHbIE TEXHOJIOTUU CBAPKU METAJIJIOB

52 OCHOBHBIE HANIPABIICHHSI PA3BUTHSI YJIEKTPOKOHTAKTHOMN CBApKHU

53 | TexHonorusi CBapKu TpEHUEM C MIepeMElIMBaHUEM MeTajlia

54 | TexHonoruss MAarHUTHO-UMITYJILCHOM CBapKU

55 TexHos0rHs X0JI0/IHOM U YIBTPa3BYKOBOW CBApKU

56 | OcHOBHBIE METO/Ibl HH)KEHEPUH MTOBEPXHOCTH

S7 OcCHOBHBIE METOBI MOJIU(PUKAIIMN MATEPHATIOB

58 | OcHOBHBIE METO/Ibl HAMIBUIEHUS! TOKPBITHI

59 OCHOBHBIE METO/Ibl HAIUIABKU METaJlIa

60 | TexHoJIOTMYECKHE MPOLIECCH BBICOKOYACTOTHOM 3JI€KTPOUCKPOBOM 00pabOTKH

61 TexHonornueckue mporecchl AMEKTPOKOHTAKTHONW 00pabOTKU TPYAHOOOpabaThIBAEMbIX
MaTepHaJIOB

62 TexHoornyeckne Mporecchl AMEKTPOXUMHUECKOT0 XOHMHIOBAHUSI MaTepPHaJIoB

63 TexHOJIOTHYECKHE TPOIECCHl CKIICHBAHMS MAaTEPHAIIOB

64 | TexHosornueckue npouecchl GOpMUPOBAHUS MUKPOTONOrpaduu MOBEPXHOCTH

65 | TexHOIIOTMU HaHECEHUST M3HOCOCTOMKHX, 3aIIUTHBIX U IPYTUX (PYHKIIMOHATBHBIX TUICHOK

U ITOKPBITHI

7.3.2. Kputepuu ¥ HOpMbI OLEHKH

- ONCHKA «OTJIUYHO» BBICTABJIACTCA, €CJIU CTYJACHT MPABUIIBHO OTBCTUIL ooiee

yem Ha 80 % BOIPOCOB;




- OILIGHKa «XOpOILO» BBICTABISETCA, €CIM CTYIEHT MPaBUJIbHO OTBETUI
MpaBUJIbHO, HE MeHee yeM Ha 60 % Bompocos;

- OLEHKa «YJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIU CTYAEHT IPaBUIBHO
OoTBETHJI HE MeHee ueM Ha 40 % Bonpocos;

- OIEHKa «HEYJOBJIETBOPUTEIHLHO» BBICTABISIETCS, €CIU CTYACHT IMPaBUILHO
oTtBeTU MeHee yeM Ha 40 % Bompocos.



8. YueOHo-MeTOAMYecKOe 1 MH(OPMAITMOHHOE O0ecTeyeHHue TUCIHIITIHHbI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4eOHHK,
yueOHOe KoanuectBo B
No nocoowue, HAY4YHOM
~ | ABTOpPBI, COCTABUTEJIN - 3aruasmue (3aroJi0BOK) yueOHO- I'on w3nanus | GudauoTeKe /
n/n MeTOAN4eCcKoe HanmenoBanme
nocooue, 9bC
NPAaKTHKYM, JP.)
MarepuanoBeieHUe W TEXHOJOTHS  MaTepHajoB
[DnexkTpoHHBI pecypc]: yueO6. mocobue / A. W
barpiieB [u ap.|; mox pea. A. W. Bateimena, A. A. 9BbC
bateimer A. U. CwmonbkuHa. - MockBa: MHOPA-M, 2016. - 288 c.: mi. | YueOHOE mocobue 2016 "ZNANIUM.COM
1 - (Beicmiee o6pazoBanue. bakanaspuar). - ISBN 978-5- "
16-004821-5.
Mapkun, B. b. CoBpemenHble mnpobieMbl HayK o
5 Mapkus B. b. ﬁ:;g ;;Hai P;Sarlgl:{(:;ifci(hg,eg’l{(;% 11;(')CO_6H2€0£/‘. ]C3 E VYuebHOe mocobdue 2019 OBC "Jlanp"
ISBN 978-5-7568-1327-2.
Comnues O. II. TexHonorus KOHCTPYKIMOHHBIX
MaTepuagoB [DNEeKTpOHHBIH pecypc]: yudeb. ans
crynentoB BTy30B / FO. I1. Conuues, b. C. Epmakos, B.
1O. Tlupaiinen; mox pen. HO. I1. Connuesa. - 4-e u3n., " "
3. Comrues 0. I1 cTep. - I()ZaHKT-HeTep(IS)ypr: XUMU3 AT, 2017. - 503 c. YHeOHHK 2017 OBC "IPRbooks

- ISBN 978-5-93808-298-4.




- 8.2. JlonoJHUTENbHAA JIUTEPaTypa

Ne Tun (yuyeOHHK,
/o y4eOHoe Kosmn4yectBo B
nocoomue, HAY4YHOI
ABTOPBI, COCTABHTEH - 3arjiaBue (3aroJioBOK) Y4eOHOo- TI'ox m3panus onoJInoTeKe /
MeTOHYEeCKOoe HaumenoBaHue
nocoomue, 9BC
NPaKTHKYM, Ap.)
Mappun FO. C. IlepcnekTuBHBIE  BEIECTBA,
TEXHOJIOTUM W MaTepuaylibl  —KpaTkuil  0030p | YuebHo -
1. | Mapdun 1O. C. [DnexkTpoHHBI pecype] : yuel.- meton. mocobue / FO. | MeTonuyeckoe. 2015
C. Mapdun [u ap.] ; MBaH. TOC. XUM.-TEXHOJI. YH-T. - | ocoOue
Nganoso : [UT'XTVY], 2015. - 99 c.
AnekceeB A. I. TexHomorus KOHCTPYKUIHOHHBIX
MarepuaioB [DIEKTPOHHBIM pecypc]: yuded. mocobue
2. Anexcees A. T. s By30B / A. I'. AnekceeB [u ap.]; mox pen. M. A. | Yue6HOe mocobue 2016 9BC "IPRbooks"
[Harepuna. - Cankr-IlerepOypr: ITonutexunuka, 2016. -
596 c. : mi. - ISBN 5-7325-0734-5.
Annugepos, B. H. IlepcnexktuBHBIE MaTepuanbl H
TEXHOJIOTUM  TOPOIIKOBOM  METaJUIypruu: y4deOHOe
3 Annudepos B. H. ggiieiﬁ 1/ Og cH— églﬁl(ggg?;ggg-ol};ggz, EH,g II}CST/’ YyebHoe mocobue 2014 ObC "Jlanp"
ANEeKTpOHHBIN //  JlaHb:  ANEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/160276.
4. TexHoorHs KOHCTPYKIIHOHHBIX MaTepUajoB
[DnexkTpoHHBI pecypc]: yueb. mocobme / B. JL
Tumodees [u np.]; mox o6m. pea. B. JI. Tumodeena. - 9BC
Tumodees B. JI. 3-e u3a., uctp. u gomn. - Mocksa: UHOPA-M, 2017. - | Yuebnoe nocodue 2017 "ZNANIUM.CO
272 c.: un. - (Beicuiee oOpa3zoBanue. bakanmaBpwuar). - M

ISBN 978-5-16-004749-2.



https://e.lanbook.com/book/160276

8.3. IlepeueHb npoecCHOHAIBHBIX 023 JAHHBIX M MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

o Mertannoobpabotka [DNeKTpOHHBIH pecypc]| : HaAy4HO-TIPOU3B. KYPH. / DICKTPOH.

KypH. — MznarenbctBo «llomurexnuka», 2001— . — Pexum gocryma K IKypH.:

http://www.polytechnics.ru/magazine/met.html

e lccnenoBano B Poccuu [DneKTpOHHBIN pecypc]: MHOTOIIPEMET. Hayd. )KypH. / Mock. ¢pu3.-
TEXH. UH-T. — OJIeKTpOH. XypH. — [lonronpyaunsiii: MOTH, 1998 — Pexum nocrtyna k
KypH.: http://zhurnal.mipt.rssi.ru.

8.4. IlepeyeHb MPOrpaMMHOT0 obecneYyeHus

No PexBusuThl norosopa
i Haumenosanue 110
n/n (mara, HOMEp, CPOK JCHCTBUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JeicTBUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel1653 ot 14.12.2018, cpoxk
JIeHCTBUSI — OECCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JEeNCTBHS - OECCPOUHO;
Office Standart 2016 Russian
KoHTpakT Ne 727 ot 20.07.2016, cpok
JIEHCTBUSI — OECCPOUHO;
3 | Mirapolis Human Capital Management norosop Ne 42/02/22 - K ot 02.02.2022 o
31.08.2022
8.5. Onucanmne MaTepUAJIbHO-TEXHHYECKOM 0a3ml, Heo0X0INMOM IS

oCylLlecTBJIeHHSI 00Pa30BaTeJbLHOIO Mpolecca Mo AUCHHUILINHE

HaumenoBanne 000pya0BaHHBIX yU€OHBIX
KaOMHETOB, J1abopaTopuii, MACTEPCKUX U Jp.
00BEKTOB ISl MPOBEICHUS TPAKTUYECKUX U
Ne 71a00paTOPHBIX 3aHATHMA, TOMEIIEHUH s Tlepeuers OCHOBHOTO 0GOPYIOBAHHS
/1 CaMOCTOSITENIbHOU PabOoThI 00yUarOIIUXCsS

(HOMEp ayTUTOPHH)



http://zhurnal.mipt.rssi.ru/

/o

(HOMEp ayTUTOPHH)

HaunmenoBanue o00py0BaHHBIX YI€OHBIX
KaOMHETOB, J1a0opaTopuii, MACTEPCKUX U JP.
00BEKTOB JIJIsl IPOBE/ICHHSI IPAKTHUECKUX U

71a00paTOPHBIX 3aHATUM, TOMEIICHUHN 1JIs

CaMOCTOSITeNIbHOM pabOoThl 00Y4aIOIIUXCS

[lepeueHb OCHOBHOTO 00OPYJOBaHUS

Jlaboparopus "TexHomorus
KOHCTPYKLIMOHHBIX MaT€pHaJIOB".
YyeOHast aytuTopust 1711 TPOBEICHHS
3aHATUH CEMUHAPCKOTO THUIIA.
VYyeOHast ayuTopus 11 KypcOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX

pabor).

Y4eOHast ayTuTOpHs AJIsI TPOBEICHUS
TPYIIOBBIX W WHIWBUIYAIbHBIX
KOHCYJIbTAIUI
YueOHast ayTUTOpHS AJIsl IPOBEACHUS
3aHATUN TEKYILEro KOHTPOJIA U
MpOMeXyTouHO# arrectanuu. /[-201

CroJibl y4EHUUYECKUE, CTYIIbs
yYeHHUYECKHUE, mKad 11 yIeOHBIX
mocoOuid, TOCKa ayIuTOpHas (MeJIoBas),
CTOJI MPETI0/IaBaTEIIbCKUM, CTYJ
npenoaaBaTenbckuii, CTobI
nabopaTopHEIE.

KomnbroTepHslit kinacc. YueOHast ayTuToOpus
JUTSL IPOBE/ICHUS 3aHITUH JIEKIIMOHHOTO
TN, Y4eOHas ayTuTOpHs Il IPOBEICHUS
3aHSATHI CEMHUHAPCKOTO THIA. Y4ueOHas
AyIUTOPUS JJISl TIPOBENICHHSI Ta00paTOPHBIX
pabot. YuebHas ayJUTOpuUs AJIsi KypCOBOTO
POEKTHUPOBAHUS (BBIOJIHEHUS KYPCOBBIX
pabot). YueOHast ayiuTopus JUIs
MIPOBE/ICHUS TPYNIOBBIX U MHIUBHYaIbHbBIX
KOHCYJIbTallMi YueOHas aynutopus is
MIPOBE/ICHUS 3aHATHI TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM arrectaruu. E-214

CTonBl yYYEHUUECKHE IByXMECTHBIE,
CTOJIbl YYEHUUYECKHUE, CTOI
KOMITBIOTEPHBIH, CTOJ
npenoaasarensckui, [1K, nocka
TPEXCEKIIUOHHAs ayIUTOPHAs (MeJIoBas),
CTYJI IPETNOIABATEIbCKUM, IPOEKTOP
MYJIBTUMEIUNHBIN ,9KpaH JUJIs IPOEKTOPA,
TymOa BbIKaTHas

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
0o0yJaronmxcs.

r-401

CToJbl yUEHUYECKHE, CTYIbS
yueHnueckue, [1K ¢ Bbrxomom B ceTh

WNHuTteprer

[TomerieHue 17151 CAMOCTOSITENIEHOM PaObOTHI
obyuaromuxcst J[-409

Cronbl-napThl IBYXMECTHBIE, CTYIIbS,
CTOJI TPENOAaBaTEIbCKUM-, CTYI
MPEINOaBATENbCKHM, IEPEABUKHAS
JIOCKa, KpaH, MPOoIECCop, MPOEKTOP,
KOMIIBIOTEPHBIE CTOJIbI, KOMIIBIOTEPHI JJIs
CTYZAEHTOB C BBIXOJIOM B CETh HHTEPHET.
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