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1 Ileau ocBoeHMsI AMCHUNINHBI

K oOCHOBHBIM measiM OCBOGHUS JUCHUIUIMHBI «[IpoexkTHpoBaHHE NPOU3BOACTBA
KOMITIO3UTHBIX MAaTCPUAJIOB» OTHOCUTCA:

®opmupoBaHue y 00y4arOUIMXCsi CIOCOOHOCTH MPOSKTHPOBATh M OCYILECTBISATH HAay4YHBIC
UCCIICIOBAaHUS B OOJIACTH MAaTEpUAJOBEACHUS W TEXHOJOTMM MAaTepHajoB, HUCXOAS W3
(GyHIaMEHTaNbHBIX 3HAHUN MO (HU3MKE ¥ XWMHH IOJIMMEpPOB, HMHHOBAIIMOHHBIX pPa3paboTOK
NoJaUrpagpuyeckoro MHCTUTYTa B 00JAacTH TEXHOJOTMH M BO3MOXKHOCTEH IPOM3BOJCTBA
HOJMMEPHBIX U KOMITO3UIIMOHHBIX MaTEPUAIIOB.

CrocobHOCTh  pa3pabaThiBaTh ~ KOHIENIMIO M COJEPXKAaHME  HAyYHBIX  STaroB
NPOEKTUPOBAHUS B PaMKax 0003HA4YE€HHOI MpoOIeMbl, GOPMYyIHPOBATh LEIb U MYTH JOCTHKCHUS
HOBBIX HAYYHBIX PE3YyJIbTAaTOB, CTAaBUTL 3aJda4d W HAXOJAUTb HHCTPYMCHTAJIbHBIC CII0COOBI MX
petieHus

K ocHOBHBIM 3agayaM oOCBOCHUSA JUCHUIUIUHBI «[IpoekTHpoBaHME MPOU3BOACTBA
KOMITO3UTHBIX MaTE€PUAJIOB) CJIEIyeT OTHECTH:

- BBIOOp ¥ OCBOEHHE METO/IOB UCCIICAOBAHMS MAaTEPUAIIOB M TEXHOJIOTHIA;

- M3y4eHNE MHHOBAIMOHHBIX Pa3pabOTOK MOJUrpadUuecKoro MHCTHTYTa B 00JacTH
TEXHOJIOTHH;

- MOJy4YeHHEe HOBBIX 3HAaHMH O CBOMCTBAX MaTepHaJOB M  COBPEMEHHBIX
TEXHOJOTUYECKUX MPOLECCOB U MMEIOIIUX MOTSHIINA IPUMEHEHUSL.

O6yquHe o AUCHUIIIIMHE ((HpOGKTI/IpOBaHI/IC IMPOU3BOJACTBA KOMIIO3UTHBIX MaTCpHaIOB»
HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y O6y‘IaIOH_II/IXC$I CJICAYIOIIUX KOMHCTGHHHﬁZ

Koa nu HanmeHoBaHMe KOMMeTeH Uit NuankaTopsl J0CTHKEHUS] KOMITETEeHIIUH
YK-2 NVYK-2.1. Pa3zpabarbiBaeT KOHIEIIUIO YIPABICHUS
Crioco6eH ynpaBisiTh IPOEKTOM Ha BCEX | MPOEKTOM Ha BCEX 3Talax €ro »KU3HEHHOTO LIMKJIA B
JTarnax ero JKU3HEHHOTO IIHKJIA paMKax 0003Ha4EeHHOH MPOOIEeMBL: (OPMYIUPYET

1eJb ¥ ITyTU JOCTHXEHUS, 331a4H U CIIOCOOBI UX
peteHwsi, 000CHOBBIBAET aKTyaJIbHOCTh, 3HAYH-
MOCTb, 0’)KHJIa€MbI€ PE3YJIbTAaThl U BO3MOXKHBIE
chepsl UX TPUMEHEHUS.

NVYK-2.2. PazpabaTbIBaeT IU1aH peannu3alny Mpoek-
Ta B COOTBETCTBUU C CYIIECTBYIOMIMMH YCIOBUSIMH,
HEOOXOIMMBIMHU PECYpCaMH, BOZMOKHBIMU PUCKa-
MU H pacIpe/ielIeHueM 30H OTBETCTBEHHOCTH yda-
CTHHUKOB TIPOEKTA.

NYK-2.3. OcymiecTBisieT MOHUTOPHHT peaTu3aIiiu
IPOEKTa Ha BCEX 3Talax ero )KHU3HEeHHOro LUKJIa,
BHOCHT HEOOXOTUMbIE H3MEHEHHS B IUIaH peain3a-
IIUH [TPOEKTA C yYETOM KOJMUYECTBEHHBIX M KayecT-
BEHHBIX [TAPAMETPOB TIOCTUTHYTHIX TPOMEKYTOU-
HBIX pe3yJbTaToB.

IIK -1
CnocobeH ocymecTsiaTh Hayunble uc- | MIIK - 1.2. YMeeT BoIOMpaTh METOIBI HAYIHOTO
CIIEIOBAaHUA B 00J1acTH MaTepualioBeie- HCCIICA0BAHHNA U IMMPOCKTUPOBAHUA MAaTCPHUAIIOB U
HUS U TEXHOJIOTHH MaTepHUaioB, UCXO KOHCTPYKIIMH.

u3 pyHIaMEHTaIbHbIX 3HAHUN U KOH-
KPETHLIX 3aJ1a4 MPOU3BOJICTBA




2 MecTo IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMmbl

Hucuummua b1.2.2.1 «lIpoekTupoBaHre MPOU3BOJACTBA KOMIIO3UTHBIX MAaTEpPUATIOB)
OTHOCHUTCS K ITUKITY (POPMHUPYEMBIX Y9aCTHUKAMU 0Opa30BATEIIbHBIX OTHOIICHHHA MPH TMOJTIOTOBKE
no Hanpasieruto 22.03.01 MarepuanoBeieHUEe U TEXHOJIOTHH MaTepuaioB, mpoduis «TexHomorus
KOMIIO3UTOB.

Jucnunnuna «[IpoektupoBaHue Npou3BOACTBa KOMIO3UTHBIX MaTEPHAJIOB) B3aUMOCBsI3aHa
JIOTUYECKH U COACPKATEIbHO-METOJUYECKU CO CICIYIOUUMHU JUCIUTIIMHAME U nipakTukamu OOIT:

B obazamenvroti yvacmu:

- Merononorusi Hay4HbIX UCCIIEJOBAHUA.

- HOKYMGHTaI_II/IH B Hay‘IHOfI u HpOHSBOHCTBeHHOﬁ JCATCIIBHOCTH.

B uacmu, ghopmupyemoii yuacmuukamu o6pazo8amenbHbIX OMHOUEHUL
- MarepuanioBeieHue U TEXHOJIOTUHA KOMIIO3UTOB.

- @OuzuKoXuMHs MeK(Pa3HBIX B3aUMOICHCTBHA.

- MopuenupoBaHue CBOMCTB KOMITO3UTOB.

- DOTOXMMHUYECKHE TEXHOJOTHH B MIPOU3BOJICTBE KOMIIO3UTOB.

- MeTtomonorust BEIOOpa MaTEPHAIOB U TEXHOJIOTHH IMMPOU3BOJICTBA KOMIIO3UTOB.
- JlakokpacouyHble MaTepualbl U MOKPHITHUSI.

HJ'ISI OCBOCHUA y‘Ie6H0ﬁ JUCHUIIINHBI, O6y‘laIOIJ_[I/IeCH JOJDKHBI BJIaACTh 3HAHUAMHU H
KOMIIECTCHIHUAMUA, NICPCUHUCIICHHBIMU B pa60q1/1x nmporpamMmax JUCHUIIINH, HA KOTOPBIX 6a3preTC$[
JUCHUIIIINHA «HpOCKTI/IpOBaHI/IC IIPpOU3BOJACTBA KOMIIO3UTHBIX MATCPHUAJTIOB».

3 CTpykTypa M coaep:KaHue U CHUUILINHBI

OOmiass TPyAOEMKOCTh JUCHUIUIMHBI COCTAaBJISIET 2 3a4eTHhIX €AMHMIBI, T.e. 72
aKaJeEMHYECKHUX Yaca.

3.1 Buabl yueOHOM padoThbl M TPYA0EMKOCTD
(o popmam oOyueHMS)
3.1.1 Ounas ¢popma 00ydeHus

Ne B 610l nab KosnuuectBo Cemectp
w/n U/ y4yeOHoii padoThl 4ACOR 4
1 | AyauTopHble 3aHATHS o4 94
B ToM unciie:
1.1 | Jlekium 18 18
1.2 | CemuHapckue/paKTHUECKUE 3aHITUS
1.3 | JIabopaTopHble 3aHATHS 36 36
2 | CamocTosiTe1bHAs1 paboTa 18 18
B ToM uncne:
2.1 | Ilo Teme 1-2 9 9
2.2 | Ilo Teme 3-5 9 9
3 | IlpomexyTouHas aTTecTAlUs
3adet/nud.3auer/7K3amMeH 3ager 3ayer
HTroro 72 72




3.2 TemaTn4yeckuii NJIaH U3y4YeHUs TUCIUNINHBI

(mo popmam oOydeHUs)
3.2.1 Ouynas opma o0ydeHus

Pa3neanl/TeMbl
JUCIUILTHHBI

TpynoemMKocTb, 4ac

Bcero

AyaurtopHas padora

CaMocrosiTe/Ib-
Hasi padoTa

Jlexun

CemuHapckue/
[MPAKTHICCKUC
3aHATHS

JlaGoparop-
HbBIC 3aHSTHS

IIpaxTuue-
cKas MoJIro-
TOBKa

Pazngen 1. Comep-
JKaHWE  MPOEKTa
MIPOM3BOJICTBA
KOMITO3UTHBIX Ma-
TEpUAJIOB u
yIpaBlicHHE  €ro
npeaMeTHOH  00-
JACTBIO.

Pazgen 2. Hayu-
HBIE OCHOBBI TIPO-
CKTHpOBaHI/ISI nu
MIPOU3BOJICTBA
KOMITO3UTHBIX Ma-
TEPUAJIOB C 3aJlaH-
HbBIMHUX MCXaHHYC-
CKHMMH CBOMCTBa-
MU

Pazmen 3. Hayu-
HBIC OCHOBBI IIPO-
CKTUPOBAHUA u
MPOU3BOJICTBA
KOMIIO3UTHBIX
MaTepHuajoB c
3aJJaHHBIMU
MPOYHOCTHBIMHU
CBOMCTBaMH.
MexaHudeckas
o0OpaboTka (BbI-
CeYKa).

Paznen 4. Hayu-
HbIE OCHOBBI IIPO-
CKTUPOBAHUA u
MIPOU3BOJICTBA
KOMIIO3UTHBIX Ma-
TEepUaJIOB c
YIPaBIIEMBIM
B3aNMMOJENCTBUEM
C  OKpyXxarouiei
cpenoit

Pazgen 5. Hayu-
HbIE OCHOBBI IIPO-
€KTHUPOBaHUS "




MIPOU3BOJICTBA
KOMITO3UTHBIX Ma-
TEpUAJIOB c
YIPABISIEMBIMU
aIre3rOHHBIMU
CBOMCTBaAMH

Pasmea 6. Hayu- 1 8 1
HBIC OCHOBBI IPO-
eKTHPOBaHUS "
MIPOM3BO/ICTBA

G | KOMIO3HTHBIX Ma-
TEpHAaJIOB c
YIpaBIsieMBIMU
3NeKTpopu3nYe-
CKUMH CBOMCTBa-
MU

Pasgen 7. Hayu- 1 8 2
HBIE OCHOBBI IIPO-
€KTUPOBAHUS u
IPOM3BOICTBA

7 | KOMIIO3UTHBIX Ma-
TEPHAIIOB c
yIpaBJIAEMBIMU
ONTUYECKUMHU
CBOMCTBAMH

3.3 Conepskanue pa3aesioB IHCHUIINHbBI

Pa3nea 1. Coaeprxanue npoekTa Npou3BoICTBA KOMIIO3UTHBIX MATEPHAJIOB U yIIPaB-
JIeHHE ero NnpeMeTHOH 00,1aCThI0

Crpykrypa aucuuriansl «IIpoekTupoBaHue Mpon3BOACTBA KOMIIO3UTHBIX MaTEpUAIOBY, €€
MECTO B Tporpamme mnpodeccruoHambHON MOAroTOBKH. llemm u 3amaym u3ydeHus: JUCHUTIIMHBL.
Pa3paboTka mpoekta U oleHka ero 3(P¢eKTUBHOCTH. MHumManus u pa3paboTKa KOHIEMIUU
npoekra. llenm mnpoekra. I[lmanupoBanue mnpoekra. llenu, Ha3HayeHWEe HW BUIBI IUIAHOB.
[InanupoBanue coaepxxkanus npoekta. CTpyKkTypuzauus MPOEKTa. YTPaBIECHUE MPEAMETHOU
obnacteio mpoekTa. CocTaB M TMOPSIOK pa3pabOTKK MpoeKTHO-cMeTHOM mokymenTanuu (I1C/).
Oxcneptuza [ICJl. MatepuanbHO-TeXHHUECKass MOJArOTOBKa mpoekTta. lIpaBoBoe perynupoBaHue
JIOTOBOPHBIX OTHOIIEHUH.

Pazgen 2. HayuyHble OCHOBBI NPOEKTHPOBAHMSI M HPOU3BOACTBA KOMIO3UTHBIX
MaTepHaJIOB ¢ 32JaHHBIMU MEeXaHHUYeCKMMH CBOIiCTBAMU

[IpoexTHpoBaHHEe W TNPOU3BOACTBO IOJMMEPHBIE MaTEpHAIOB C BBICOKOM NPOYHOCTHIO
nocTuraeTcs B (opMe TOHKMX BOJIOKOH. JTO HCHOJIB3YeTCSl NMPH CO3JAaHWU BBICOKOIIPOYHBIX
HNOJMMEPHBIX KOMIIO3MLMOHHBIX MAaTe€pHajoB C apMHUPYIOIIMMHU BBICOKO OpPUEHTHPOBAHHBIMHU
BoJlokHaMH. OpHeHTanusi Kak CPEeJCTBO YBEIUYEHHUS MPOYHOCTH B HANpPABICHUH OPUEHTAIUU U
CHIDKEHHsI €€ B TIONepeyHoM HampaBieHUH. OpHeHTanus BBITSHKKOW B JIBYX B3aMMHO
NEPIEHANKYISIPHBIX ~ HANpaBIEHUSX  MPH  CO3JaHUM  BBICOKONIPOYHBIX  TTOJMMEPHBIX
KOMITO3MIIMOHHBIX MarepuanoB. [lnenounple wmarepuansr Tuna JIOIIIT (BOPP) u IIITKD,
NPOCKTHUPOBAHWE W3 TIPOM3BOJICTBA W YHHKAJIbHBIE MeEXaHH4Yeckue (medhopMalioHHBIE W
AIIACTUYECKHE) CBONCTBA.

Paznen 3. HayuHble 0CHOBBI IPOEKTHPOBAHMS U MPOU3BOACTBA KOMIIO3UTHBIX MaTe-
PHAJIOB € 32JaHHBIMHU IPOYHOCTHBIMH cBolicTBaMu. MexaHnveckasi 00padoTka (BbIceuKka

nepdopaunmus)




[IpoexTpoBaHue MPOYHOCTH U3IETUN U3 MOJUMEPHBIX U KOMIO3UTHBIX MaTEPUAIIOB ITyTEM
u3MeHeHus (GopMbl U TabapUTHBIX pa3MepoB. [lepconanuzanms noaurpauIeckux KOMIO3HTOB
(0TIeYaTKOB) MEXaHMYECKUMH METOJaMU: BBIpYOKa, Hajceuka, nepdopaius, TuCHEHHE. Briceuka
U3JIeNuid 1Moj OpurdHaIbHYI (opmy. Ilpocedku, yMmeHbIIAOMKUE MPOYHOCTh. Jluarpammbl
negopManuy MaTepualioB Ui 3allMIIeHHON nonurpaduu. ['eomerpus neopmanuy MiIeHOUYHBIX U
JUCTOBBIX MaTrepuaioB. TepMoycagouHble SIBJICHUS B OPUEHTHUPOBAHHBIX MOJUMEPHBIX MaTepUaIax
JUISL YITAKOBKH.

Paspymenue matepuasioB JUisl YIaKOBKH C KOHLEHTpaTOpoM HampsbkeHus. MccimenoBanue
TEPMOYCaIOUYHBIX CBOMCTB monumepHbIx ieHok ([IBX, 1193, IIIT). MckaxkeHune mTpuxoBOro Koaa
npu ycaake. ['paauenTHble ycanouHbsle Marepuaibl. ['paduyeckoe mopenupoBanue aedopmanuu
OTIEYATKOB IUTPUXOBOIO KOJA HA TIPAaJUEHTHOM TEpPMOyCalao4yHOM IuieHke. [lyrm 3ammrel oT
HNOJNJEJIKM 3TUKETKM U ynakoBku. [lomydyeHne W CBOMCTBA YHMKAJIbHBIX MaTEpHANOB UL
3aMIUIIICHHON TOIUTpaduu 10 TEXHOJIOTHH «KPEU3UHTaY.

Paznen 4. HayuHble OCHOBbI NPOEKTHPOBAHHWSI W NPOU3BOACTBA KOMIIO3UTHBIX
MaTepHaJIOB C YIIPaBJIsieMbIM B3aMMO/AEHCTBHEM C OKPY/KAKOLIEH cpenoit
KonunuecTBeHHasi olleHKa B3aUMOACHCTBHSI MOJMMEPHBIX MAaTE€pPHAOB C OPraHMYECKUMU

pacTBOpUTENIMA U BOJOW. IlapameTp pacTBOPMMOCTM OpPraHMYECKUX BEUIECTB M IOJIMMEPOB.
Kputepuii coBMecTUMOCTH U (U3MKO-XMMHUECKON YCTOWYMBOCTU B XKHMJKOU cpene. Kpacku as
3AIIUIICHHON MONMUrpaguu ¢  YIpaBJIIEMBIM  B3aUMOJICHCTBHEM C OKPYXKAIOIICH CpPEIOW.
B3anmopneiicTBue OTHEYATKOB C PAaCTBOPUTEISIMM M XMMHYECKMMH peareHTamu. [lon3ydects
IIOJIMMEPHBIX MaTEpPHAIOB B JKUAKOW cpene. [lomydeHne MOIMMEPHBIX KOMIIO3MIIMOHHBIX
MaTepHaJioB U UCHbITaHUEe OuopasziaraeMoil ymakoBku. [lomydeHue M MCIBITaHUE MPOHUIIAEMBIX
MeMOpaH u3 moiauMmepoB. MccienoBaHue ra3onpoOHUIIAEMOCTH O000JIOYEK M YIAKOBKU HX
3JIACTUYHBIX ITOJIMMEPHBIX IUICHOK.

Paznen 5. HayuHble OCHOBBI NPOEKTHPOBAHMSA W NPOU3BOACTBA KOMIIO3UTHBIX
MATepHaJIOB ¢ YNPaBJIsAeMbIMH a/IT€3HOHHBIMHU CBOiCTBAMH

JlamuHMpOBaHHUE, KAlIMPOBaHUE U yOJIMpPOBAaHUE MATEPHAJIOB KaK CPEICTBO YIPABIICHUS
OapbepHBIMU U a/IF€3MOHHBIMU CBOMCTBAMM KOMITO3UTHBIX MaTepuanos. JlamuHupoBaHue Oymaru u
nojaurpaguyeckod MpOAyKIMHU B MPOMBIIUIEHHOCTH U jabopartopuu. CTpyKTypa JIaMHHATOB U
MHOT'OCJIOMHBIX MaTepHaoB JJIs MPOJYKTOB 3aAIIUIICHHOW noaurpaduu. ¥YcTpoicTBO GaHKOBCKUX
KapT, 3alUTHBIX SPJIIKOB U MHOT'OCJIOWHBIX 3TUKETOK. ONpeneneHue aare3u NevyaTHbIX Kpacok K
IUICHOYHBIM MaTepuajllaM METOJIOM HOPMAJIBHOTO OTpbIBa. OLlEHKA aJre3MOHHBIX XapaKTEPUCTHK
MOBEPXHOCTU M3JE€IUI U3 NOJMMEPHBIX MAaTE€pPHAIOB C IOMOIIBIO JIMNKUX JeHT. CoennHeHue
TEPMOIUIACTUYHBIX MOJUMEPHBIX MaTEPHUaIOB CBAPKOM.

Paznen 6. Hay4dHble OCHOBBI NPOCKTHPOBAHMA W INPOU3BOACTBA KOMIIO3UTHBIX
MATepHaJIoB ¢ YNIPaBJIseMbIMH JIEKTPOPU3NUECKHMH CBOMCTBAMH
DNEeKTPONPOBOISAIINE TMOJMMEPHbIE KOMITO3UIIMOHHBIE MaTepuaibl. DJIEKTPOIPOBOISIINE

MIOKPBITHS Ha JIHUAJEKTPUYECKHUX Marepranax. TokompoBoisniue Kpacku. MeTaum3upoBaHHBIC
KpacKd. AHTEHHBl pPaJUOYaCTOTHBIX METOK. MarHuTHBIE KPAackKM W METOJbl HCCIIEI0BaHUS
OTIIEYaTKOB MArHUTHBIMH M JJIEKTPONPOBOAAIIMMHU Kpackamu. Jwanextpuku. [longpuzanus
JIUDJIEKTPUKOB. PenakcaniMoHHble BUABl nNojspusauuil. [ludnexkrpudeckas NPOHUIIAEMOCTb U
JUDJIEKTPUYECKUE TOTEPU B IEPEMEHHOM DIIEKTPUYECKOM IIOJIE. ODJEKTpUUYECKas IMPOYHOCTh
maTepuanoB. OrmpenereHrne U  HU3MEpPEHUE YACIbHOIO IOBEPXHOCTHOTO U OOBEMHOIO



AIEKTPUYECKOTO COMTPOTUBIICHHS MaTEPHANIOB. DJIEKTPONPOBOAAIINE KOMIIO3UIIMOHHBIE MaTepUaIbl
JUTSl TIEYATH JIeTaleil JIEKTPOHUKH U SJICKTPOTEXHUKHU.

Paznen 7. HayuHnble 0CHOBBI NPOEKTHPOBAHUS W NMPOM3BOJACTBA KOMIIO3UTHBIX MaTe-
PHAJIOB C YIPABJISieMbIMH ONITHYECKUMH CBOMCTBAMU
OCHOBHBIE XApPAaKTEPUCTHKH ONTHYECKUX CBOMCTB MAaTE€pHaJOB Ui HOJUrpaduu.

WcTouHnku cBeTa, MpUMEHsIeMble UIS WCCIICAOBAaHUS MaTEepUajoB M OTIEYaTKoB. Marepuaisl,
MEHSIONIME IIBET NPH HM3MEHCHWM HMCTOYHHMKA OCBEIICHMs W yria HaOmroneHus. IlceBmooObem
n3o0paxkeHnid.  JIGHTHKyNspHBIE IUTACTHMHKUA. Bapmo-usoOpaxenus. Crepeon3oOpaxeHus.
JlromuHecueHTHBIE  Kpacku. llBeromepemeHnHble Kpacku. Diayopecuupyome 3JIEeMEHTHI
3aIIMIIEHHON mnoiurpaduueckoil mpoaykuuu. VccinenoBaHue KOJOPHUMETPUYECKHX —CBOMCTB
TEPMOXPOMHBIX KpacoK. Pa3zpaboTka ycTpoHCTB MH(POPMHUPOBAHUS IMOKyNaTesss 00 HCTEYCHHUU
BPEMEHHU TOJIb30BAHUS TPOJYKTAa MOCIE BCKPBITHS YMNAKOBKU. TallHOMUCh MU MHOTOKpPATHOE
BOCIIPOM3BEJICHHE KOJMPOBAHHOW HMH(OpMAIMM HA MPO3PAYHBIX IKECTKODIACTUYHBIX IIJICHKAX
HOJIUIIPOIMIICHA.

3.4 TemaTHKa CEeMHHAPCKUX/MIPAKTHYECKHUX M JT1a00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTHYECKHUE 3aHATHS
HE MPETyCMOTPEHBI

3.4.2 JlabopaTopHbIe 3aHATHS

Jlaboparopuass pabota 1 «J/luarpamMmmbl pacTsokeHuss W cokpamienus. [lomydenue
OPUEHTUPOBAHHBIX MOJUMEPHBIX TICHOK. AHAIIN3»

JlabopatopHas pabotra 2«Hayunble OCHOBBI JedOpMalliu JIMCTOBBIX IOJUMEPHBIX
MaTepUajIoBy.

JlaboparopHast pabota 3 «Ilon3ydecTs MOJMMEPOB B Fa30BOM U KHUIKOU Cpeax.

JlabopaTopHas pabora 4 «HayuHbie OCHOBBI OTpEAENEHUs AATe3UH IEUATHBIX KPACOK K
IUICHOYHBIM MaTepHajaM METOJ0M HOPMaJIbHOI'O OTPHIBaY.

Jlabopatopnass pabora 5  «HayuyHble  OCHOBBI  TOJYyY4€HUS M  HUCHBITAaHUH
IEKTPONPOBOIAIIETO IMATIEBOTO MMOKPBITUS»

JIaGoparopHast pabota 6 «HayuHble OCHOBBI MOJYYEHUS W HUCHBITAHUN IJIEHOYHBIX
HOJMMEPHBIX MaTepHaNIOB ¢ A3PPEKTOM IIICOXPOU3Ma

3.5 TemaTHKa KYpPCOBBIX IPOEKTOB (KYPCOBBIX PadoT)
HE IIPEAYCMOTPEHBI

4 Y4yeOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE o0ecTiedeHne

4.1 HopmatuBHble 10kyMeHThI 1 'OCThI

1. TOCT 14236-81 T'ocynapctBenHsiii crangapt coro3a CCP. Ilnenku nonumepnsie. Meto ucnsl-
TaHWsI Ha pacTspkeHue [ dnekrponusid pecypce]: M.: UTIK U3narenscTtBo cranmaptos, 1981. —10 c.
2. TOCT P 8.1024-2023 «I'ocynapcTBeHHasi cucTeMa o0ecledeHus: eIMHCTBa u3MepeHuil. Metpo-
JIOTHYEcKast KCIepTH3a TEXHNYECKOU JoOKyMeHTauu. OCHOBHBIE MOJIOKEHUS.



https://www.gost.ru/portal/gost/home/presscenter/news?portal:isSecure=true&navigationalstate=JB
PNS_rO0ABXczAAZhY3Rph24AAAABAA5zaW5nbGVOZXdzVmIldwACaWQAAAABAAQS
MDE3AAdFX0VPRI9f&portal:componentld=88beae40-0e16-414c-b176-d0ab5de82e16

3. TOCT 28840-90 MexrocynapcTBEHHBIN cTaHaapT. MamuHbl JUIsl UCTIBITAHUS MaTepUajoB Ha
pacTsbkeHue, cxarue U u3rud [Onexktponssiit pecype]: M.: UIIK M3parenscTBO crangapros, 1990.
— 8c.

4.2 OcHOoBHas JMTEpaTypa:

1. Kongparos A.Il., XKypasnesa I'.H, Uepkacos E.Il. , «®u3uka u XxumMus MaTepuanoB
¥ TEXHOJIOTHYECKUX IporeccoBy, yueounk/ A.Il.Konaparos, I'.H. XKXypasnera, E.Il. Yepkacos. —
Mocksa: Mockosckuii [Tomurex, 2021. — 303 ¢. — URL : https://elibrary.ru/item.asp?id=47190601

2. [Toramesa I'.A. Ynpasnenue npoektamu: Yuebnoe nocodue / I'.A. [Toramesa. — M.:
00O «Hayuno-uznarensckuii neHtp MHOPA-M», 2016. — 208 ¢. — pesxuM gocryna:

http://znanium.com

4.3. lonoiHUTEIbHAS JIUTEPATypa:
1. TuxomupoBa O. I'. Ynpanenue npoexktamu: IIpaktukym / O.I'. Tuxomuposa .- M.: HUIL]

NH®PA-M, 2016. - 272 c. — pexum poctyna: http://znanium.com

2.KynesneB B.H., Xumus u ¢usuka nonmumepos. [DnekTponHslil pecype] /, B.A. llepurneB. —
Onektpon. npan. —  CII6.: Jlams, 2014. — 368 c¢c. — Pexum pocryna:
http://e.lanbook.com/book/51931

4.4 DeKTpoHHBIE 00pa3oBaTe/lbHbIE Pecypchl

1. Tuxomuposa O. I'. Yopasnenue npoektamu: [Ipaktukym / O.I'. Tuxomupona .- M.:
HUILL UH®PA-M, 2016. - 272 ¢. — pexxum goctyma: http://znanium.com

2. Kynesner B.H., Xumus u ¢usuka moiaumepoB. [DiekTpoHHBIH pecypc] /, B.A.
[epmneB. — OnekrpoH. aad. — CII6.: Jlawp, 2014. — 368 c. — Pexum pocryna:
http://e.lanbook.com/book/51931

3. http:// www.printprotect.ru

4. http:// www.fpy.ru

5. http:// www.goznak.ru

6. http:// www.mikron.ru

7. http://www.vodyanoyznak.ru

8. http://www.averydennison.com

9. http://www.upm.com

JJIeKTPOHHBbIE 00pa3oBaTeJbHbIH pecypc Mocnmosurexa
https://online.mospolytech.ru/course/view.php?id=4029

4.5 JIu1eH3HOHHOE H CBOOOTHO PACIIPOCTPaHsAeMOe MPOrpaMMHOe o0ecrieueHHe

1. Microsoft Word
2. Microsoft Excel

4.6 CoBpemeHnHblIe npogeccuoHaNbHbIe 0a3bI JAHHBIX M HH(POPMALIMOHHBbIE CIIPABOY-
Hble CHCTEMBbI

1. MnTepHeT-pecypchl mpencraBieHHble Ha caiite http://mospolytech.rus pasmene «3iexkrpoHHas
oubmmorexa MITY ».

2.NuTepHeT-pecypc http://inchemistry.ru/?_openstat=2GlyZWNOLnlhbmRIeC5ydT
sXMTEyNDgzOzQwWOTE30Tg7eWFuZGV4LnJ10md1YXJhbnRIZQ
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https://www.gost.ru/portal/gost/home/presscenter/news?portal:isSecure=true&navigationalstate=JBPNS_rO0ABXczAAZhY3Rpb24AAAABAA5zaW5nbGVOZXdzVmlldwACaWQAAAABAAQ5MDE3AAdfX0VPRl9f&portal:componentId=88beae40-0e16-414c-b176-d0ab5de82e16
https://www.gost.ru/portal/gost/home/presscenter/news?portal:isSecure=true&navigationalstate=JBPNS_rO0ABXczAAZhY3Rpb24AAAABAA5zaW5nbGVOZXdzVmlldwACaWQAAAABAAQ5MDE3AAdfX0VPRl9f&portal:componentId=88beae40-0e16-414c-b176-d0ab5de82e16
https://www.gost.ru/portal/gost/home/presscenter/news?portal:isSecure=true&navigationalstate=JBPNS_rO0ABXczAAZhY3Rpb24AAAABAA5zaW5nbGVOZXdzVmlldwACaWQAAAABAAQ5MDE3AAdfX0VPRl9f&portal:componentId=88beae40-0e16-414c-b176-d0ab5de82e16
https://elibrary.ru/item.asp?id=47190601
http://znanium.com/
http://znanium.com/
http://e.lanbook.com/book/51931
http://znanium.com/
http://www.printprotect.ru/
http://www.fpy.ru/
http://www.goznak.ru/
http://www.mikron.ru/
http://www.vodyanoyznak.ru/
http://www.averydennison.com/
http://www.upm.com/
https://online.mospolytech.ru/course/view.php?id=4029
http://mospolytech.ru/
http://inchemistry.ru/?_openstat=ZGlyZWN0LnlhbmRleC5ydT
http://inchemistry.ru/?_openstat=ZGlyZWN0LnlhbmRleC5ydT

5 MarepuajabHO-TeXHHYECKOE 00ecTiedeHne

Jlexuu 1 1a0OpaToOpHBIE 3aHATHS MPOBOJATCA B yUeOHOI 1abopaTopun MaTepuasoBeICHUS B
ayn. [1P1207, pacnionoxxenHoi B yueOHOM Kopiryce 1o ajpecy r. Mocksa, yi. [IpsHumiHukoBa, 1.
2a., xopi. 1. OGopynoBaHue Ta0OPATOPUH MATEPHATIOBEICHUS

- PaspeiBHas mamumna PM-50 ¢ komnbroTepoM 1 HaOOpOM 3a)KUMOB.

- CreHp AJig UCHIBITAHUN MaTepHalioB Ha TOJTOBEYHOCTh MPU MOCTOSTHHOW Harpys3Ke.

- CreHp A1 UCHIBITAHUHN ar€3UU TUIEHOUHBIX MaTepHaloB.

Ctenp AJ1s1 UICIIBITAHUM TEPMOYCaJOYHbIX MaTEPUATIOB.
- Bechl aHanmuTHYeCKHE I THAPOCTATUYECKOTO B3BEIIMBAHUS MAaTEPUAIIOB.
- Becsl TEXHUYECKUE.

6 MeTonnueckue peKoMeH auu

6.1 MeToanyeckue peKOMeHIAUN /ISl IPENoAABATE/IA M0 OPraHU3aAUN 00ydeHUust

B pamkax Kkypca MpelycMOTPEHO IOCEUIeHHE NPO(PUIbHBIX BBICTABOK, BCTPEYU CO
CHEeLUATUCTAMU-TIPAKTUKAMU ~ IPEACTABUTENIIMU  POCCUHCKUX U 3apyOekKHBIX KOMIIAHHH.
PexomeHyeTcs IMPOKOE UCIOIb30BAHNE AaKTUBHBIX U HHTEPAKTHUBHBIX METOJIOB 00YyUEHUs, TECTHI,
MO3BOJISIOIINE OLEHUTDH 3HAHHS, YMEHUS U YPOBEHb PUOOPETEHHBIX KOMIIETECHIIUH.

6.2 Meroanyeckue yKkazaHusi 00y4aromumcst
IIpu camoctosTensHOI paboTe 00ydaromMMCs PEKOMEHIYeTCs HCIOJIb30BaTh 0a3y JaHHbBIX
nonurpaMueckux MaTepualioB, CeTh VIHTEpHET, a TakKe OTEYeCTBEHHbIe MpodeccnoHaIbHbIC
xypHanbl: «llnactuueckue macco», «KomnboApt», «M3Bectus By3oB. [Ipobnembl nomurpapuu u
U3JaTeIbCKOro Aemay, «Dekco +», «BoasHol 3Hak» u ap.

7 DOoH/1 OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI 1 OLIEHNBAHUSA Pe3yJbTATOB 00y4eHMsI
JlaGopaTopHbie pabOThI U KOHTPOJIbHBIE PAOOTHI

7.2 llIka/ia 1 KPUTEPHHU OLICHUBAHMS Pe3y/IbTATOB 00yUYEeHUSA

IIxana one-
HUBAaHUA

Onucanue

BoinonHeHsl Bce BuAbl y4eOHON pabOThl, IPEIyCMOTPEHHbIE YUYeOHBIM ILIa-
HOM. OO0ydJaromuiicss JeMOHCTPUPYET COOTBETCTBUE 3HAHUHM, YMEHHH, HaBbI-
KOB NPUBEJCHHBIM B TaONMIAaX IOKazaTeleld, onepupyeTr NpuoOpeTeHHBIMU
3auTeHo 3HaHUSMH, YMEHUSAMHU, HAaBbIKAMH, IPUMEHSET UX B CUTyalUsX MOBBILIEHHON
ciokHoCTH. [Ipu 3TOM MOTyT OBITH JOIYIIIEHB! HE3HAUUTENbHBIE OLTHOKHU, He-
TOYHOCTH, 3aTPYAHEHUS IPU aHAIIMTUYECKUX OIepalusX, nepeHoce 3HaHui 1
YMEHHH Ha HOBBIE, HECTAHJAPTHbIE CUTYALIUH.
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He BeImosHeH onuH wim 0oJjiee BUIOB Y4eOHOW paOOThI, IPEIYCMOTPEHHBIX
y4eOHbIM MaHoM. OOy4aroIuics JIeMOHCTPUPYET HENOJIHOE COOTBETCTBUE
3HAaHUHM, yMEHUIl, HABBIKOB NMPHUBEIECHHBIM B TaOJMIIAX IMOKa3aTesel, JOImyc-
He 3aureHo | KaroTcsi 3HAYUTENbHBIC OMIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHHMA, YMEHHH,
HaBBIKOB TI0 DAy IMOKa3aTeneil, 00ydJarommiicsi UCTIBITHIBACT 3HAYUTEIbHbIC
3aTpyJHEHUS IIPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSMU IIPU UX MIEPEHOCE Ha
HOBBIE CUTYall1H.

7.3 OneHo4YHbIE CPeCTBA

7.3.1 Texyiuii KOHTPOJIb
OTueTsl 0 BHINOJIHEHUH Ja00PaTOPHBIX padOT, TECTUPOBAHUE U KOHTPOJIBHBIE pabOTHI

IIpumep TecroBoro 3axanus (YK 2)

1.1. BBHINIOJIHEHHE INIAHOBBLIX CHCTEMATHYECKHUX onepaunﬁ 10 Ka4veCTBY, O6eCHe‘lI/IBaIOH_[I/IX
BBITIOJIHCHHUE BCEX TIMPCAYCMOTPCHHBIX IIPOLCCCOB, I COOTBCTCTBHA Tpe60BaHI/I$IM IJ1aHa
IMPOU3BOJICTBA KOMIIOBUTHBIX MATCPHAJIOB

1 MPoIIeCcC 0OCCIICUCHHS KauecTBa
2 IJIAHUPOBAHKME KauecTBa

3 KOHTPOJIb KauecTBa

4 yIpaBJICHUE KAYeCTBOM IPOCKTA

1.2. Crenenb TpeOyeMoOl TOUHOCTH U3MEPEHUH MTPHU peanu3aliy 1jiaHa Mpou3BOJICTBA KOM-
HO3UTHBIX MaTE€PUAJIOB OIpeIeIIseT:

1 I'oCT

2 3aKa34yuK

3 KOMaH/Ia YIPAaBJICHUS TIPOCKTOM
4 WHBECTOP

1.3. H3meneHus B IMPOAYKTE IPOU3BOACTBA KOMIIO3UTHBIX MATCPUAJIOB JIOJI’KHBI
COOTBCTCTBOBATDH

1 I'OCT

2 CpOKaM IIPOEeKTa

3 TpeOOBaHUM 3aKa3UHKa
4 BCEMY MIEPEUHCICHHOMY

IIpumepsl TecToBoro 3ananus (IIK 1)

MexaHHUeCKUE CBOMCTBA JINCTOBBIX YIIICIUIACTHKOB HA OCHOBE TKaHEW U30TPOITHBI
—! BO BCEX HAIPaBIICHUSAX

—! TOJIBKO TIO IBYM OCSIM 00pas3iia B IJIOCKOCTH JINCTA MaTepuaa

—: TI0 BCceM TpEM ocsiM 00pasiia MaTepuaia

—:! HE U30TPOIHBI

B3anmoneiicTBre NOJIUMEPHON MAaTPHUIIBI U HAITOJHUTEI HA CBOMCTBA JINCTOBBIX YIJIEMIACTUKOB
—! HE BIUSET

—: CYIIECTBEHHO BIIUSET

—! HE CYILLIECTBEHHO BIIASIET

—: 3aBHCHUT OT TEMIIEPaTyphbl

12



IInenky noJIMMEpHOro MaTepraia ¢ U30TPOITHOU CTPYKTYPOH MOKHO IIOJIYYUTh
: DKCTPY3HUEH pacriaBa

: IMTHEM PacTBOpaA BSI3KOTO pacTBOpa Ha OBICTPO Bpalnaronuiics 6apadban

—! IIOJIMBOM PacTBOpa HU3KOBS3KOI0 pacTBOpa Ha HEMOJIBHKHYIO IIOBEPXHOCTh
—! CTPOTaHUEM OXJIAKIEHHOIO IKCTpyAaTa

IInenky noJIMMEpHOro MaTeprata ¢ aHU30TPOIIHOM CTPYKTYPOH MOXKHO ITOJIy4YUTh

: OKCTPY3HUEH pacIuiaBa ¢ BHITSHDKKOW HITK C Pa3ayBOM IKCTpyaaTa

: IOJIMBOM PACTBOPA BSA3KOTO pacTBOpa depes huiibepy Ha OBICTPO BpallaroIuiics oapadan
: IMThEM PACTBOPA HU3KOBSI3KOT'O PACTBOPA HA HETIOIBUKHYIO TIOBEPXHOCTh

: TUTABJICHHEM DKCTPYJaTa U MPECCOBAaHUEM PACILIaBa

IInenky noJMMepHOro MaTepuana ¢ U30TPOIIHOM CTPYKTYPOM MOKHO ITOJTY4YUTh
—! DKCTPY3HEH pacIiaBa

—: JINTBEM PACTBOPA BSI3KOTO PACTBOPA Ha OBICTPO BpalIaronuiics 6apadan

: IOJINBOM PACTBOPA HU3KOBSI3KOI'O PACTBOPA HA HETOJBUKHYIO TIOBEPXHOCTh
: CTpOraHMEM OXJIAXKJIEHHOI'0 dKCTpyaaTa

[IneHKy moiMMepHOro MaTepuasa ¢ aHU30TPOITHOM CTPYKTYPO MOYKHO MOTYYHUTh

—! DKCTpY3UeH paciuiaBa C BBITSIKKOM MIIU C pa3yBOM IKCTpyAaTa

—! IOJIUBOM PacTBOpa BS3KOT0 pacTBopa uepe3 Ghuiibepy Ha ObICTPO Bpamaromuiics 6apadban
—! JINTbEM PACTBOPA HU3KOBSI3KOI'O PacTBOpa Ha HEMOBUKHYIO IOBEPXHOCTh

—! TUTaBJIEHUEM JKCTpYJlaTa ¥ MPECCOBAHUEM paciljiaBa

IIpuMepHBIe BONPOCHI IVI 3a4eTa H KOHTPOJIbHBIX pador Ne 1 m Ne 2:

1.  Kakumu cnocobamu OCYHIECTBIISIOTCS MEXaHUUECKUE UCIBITAHUS MOJIMMEPHBIX IUIEHOK, YTO
TaKoe J0JI'OBEYHOCTh MaTepuaia 1 Kakyk pasmepHoctb ona umeet? (ITK-1)
Kakue kpucraiundeckue o0pasoBanus xapakrepHbl 1t noiaumepo? (ITK-1)

3. HM3meHsercs au TemnepaTypa HOJMMEPHON IUIEHKH B MPOLECCE «XOJOAHON» BBITSKKU B ra-
30Bo# cpene? (ITK-1)

4. Yro Takoe TepMOycaaKa IOJIMMEPHBIX MAaTEpHAJIOB, KaKOBa €€ MPUPOJa U CBA3b C XapaKTep-
HBIMH TeMITEpaTypaMHu, pa3IesiomuMe ¢pusrndeckue cocrosiaus nonmmmepa? (ITK-1)

5. Uro Takoe CpoJICTBO JKUIKOCTH U MOJMMEpPA U KaK OHO BJIMSAET HA MIPOHUIIAEMOCTh MaTepua-
JIOB JUTs pa3nuuHbIX sxuakocten? (ITK-1)

6.  Kaxum 006pazom MOXXHO MOJTYYHUTh TEPMOYCAKUBAEMbIE TIOJTMMEPHBIE MJICHOYHbIE MaTepUaIIbI
u3 repmoruiacto? (I1K-1)

7. MoxHo nu HaOmoaTh SIBIEHUE TEPMOYCAJKU MPU HArpeBe TEPMOYCa)KHBAEMOI'O MOJIUMEP-
HOT'O MaTepHaja BbIIIe TeMIIEpaTyphl ero nepexoa B Ba3ko-Tekyuee cocrosiaue? (YK-2)

8.  Bunmser n1m cpena, B KOTOPOH OCYIIECTBIISIIOT OPUEHTAILIMOHHYIO BBITSKKY, M BUJ TETIJIOHOCH-

TEeJs, BO3JECHCTBYIOIIEIO Ha TEPMOYCAXKMBAEMbIE ITOJIMMEPHBIC IIJICHOYHBIE MaTEpHallbl, Ha
BEITMUYHMHY YCaKH TEPMOYCAKHBACMBIX MOJIUMEPHBIX TUIeHOUHbIX MaTepuanos? (ITK-1)

9. [IpoekTupoBaHue 1exa Ui MOTyUYeHHs MaTeprualioB TUMa «YMHbI» kKapToH. (YK-2)

10. IIpoekTupoBaHue Hexa sl MOTYYCHUs] MaTepUajIoB TUMa «YMHas» ¢onbra. (YK-2)

11.  TlpoexTupoBaHue 1exa ISl MOJYYCHUsSI MAaTEPUATIOB THIIA yripaBisieMas ynakoBka. (YK-2)

12.  Craguu noxydeHHs MaTepuasioB Ui MpoAyKToB nmutanus. (YK-2)

7.3.2 IlpomexyToUyHas aTTecTalus
DopmMa NPOMEKYTOYHOM aTTEeCTALMU: 3a4eT

[TpomexxyTouHas arrectanusi oOydarommxcs B GopMe 3aué€ra MPOBOAUTCS MO pe3yibTaTaM
BBITIOJIHEHHUS] BCEX BUJIOB Y4eOHOH pabOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IJIAHOM MO JaHHOH
JUCLUIUINHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YNIbTAThI TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH B
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TeyeHue cemecTtpa. OIeHKa CTEMeHH TOCTHKEHHS OOYy4aroUIMMHCS IUIAHUPYEMBIX pPe3ylIbTaToOB
oOydeHUs MO JUCHHUILTUHE (MOAYJII0) TPOBOAUTCS TMPEMOJaBaTeNIeM, BEIYIIUM 3aHATHS T10
JUCUHUIUTMHE (MOIYJII0) METOAOM SKCIEPTHOM olieHKH. [10 uToramMm mpomMexyTo4HOM aTTecTaluu 1o
JTUCUHUILITMHE (MOJIYJIIO) BBICTABIISIETCS «3aUTEHOY WM «HE 3aU4TEHOM.

K npoMexxyTouHO# aTrTecTanuu JOMYCKAlTCs OOydarouiuecsi, BBIOJHHUBIINE BCE BHUJIBI
yueOHoI paboThl, MpeyCMOTpEeHHBIE pabouell mporpaMMoil 1Mo AUCHHUIUIMHE BCe J1a0OpaTOpHBIE U
MIPaKTUYECKUE 3aaHUsl.
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JIONTIOJIHEHWSI U U3SMEHEHUS B PABOUYEN ITPOTPAMME
HA 202__-202_ YYEBHBIN 'O

B paGouyro mporpammy BHOCATCS CIEIYIOIIUE U3MEHEHHUS:
1.

Pabowas mporpamMma mnepecMOTpeHa M OAOOpeHa Ha 3aceJaHuM Kadeapbl HWHHOBALMOHHBIC
MaTepuainsl npuHT™Meuanaayctpuu (MMII) « » utoHs_ 202 r., npoTokoa Ne

3asenytouuii kabeapoit « IMII» /T".O. PeITHKOB /

Hupexrop I[T1 /_W.B. Haropuosa/
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