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1. Hesn, 3a1a4u ¥ IIAHUPYeMble Pe3yJIbTAThI 00y4YeHHs M0 TUCIHUILIHHE

K oCHOBHBIM mejsiM OCBOEHHMS! AUCHUIUIMHBI «DKCIUIyaTallMOHHbIE CBOMCTBA IMOJIUMEPHBIX
U3 ClieNyeT OTHECTU:
) MOJTyYeHUE 3HAHUH MO0 CTPYKTYPE M CBOMCTBAM MOBEPXHOCTH MATEPHAIIOB OOIIETO W CIEIHAIHLHOTO
Ha3HAYCHMsI, METOJIaM MPOU3BOACTBA MATEPHAIIOB MOJHMTPadUIECKOTO MPOU3BOACTBA, IO METOJaM
HU3MEPEHUs CBOMCTB MaTEPHUANIOB;
MPUMEHEHNE STUX 3HAHWUHW I yIPaBJICHUS MMOBEPXHOCTHBIMU CBONCTBAMU TMOKOHM YIAKOBKH W3
MOJUMEPHBIX TUICHOK.

B mporecce wm3ydeHHMS IUCHMIUIMHBI 3aKJIaJbIBACTCS OOMEHAYYHBIH ¥ TMPOodecCHOHaTbHBIN
¢byHnameHT, GOopMHUPYIOTCSI OCHOBHBIE TIPUEMBI TO3HABATEIIBHOM EATEIBHOCTH, 0€3 KOTOPBHIX HE MOXKET
O0OOMTHCH HU OAUH CIICLIHAJIKCT.
K ocHOBHBIM 3agayaM OCBOCHUS AWCIUIUINHBI:
OBJIJICHNE OCHOBHBIMM HAYYHBIMHU IIOJIOKEHUSMH MOJIMMEPHOTO MATEPUATIOBEICHUS;
OBJIQJICHUE HAYYHO-TEXHHUUCCKUMH 3aKOHAMH W MOHATHUSMU B 00JIACTH MOBEPXHOCTHBIX SIBIICHUM;
OBJIAJIEHWE METOJAMHU HUCCJIEAOBAHUS W aHalu3a MOBEPXHOCTHBIX CBOWCTB MaTEPHUAJIOB.

2. Mecto nucuuiuinebl B cTpykrype OOIL
JucrunmHa «OKCITyaTallMuOHHbBIE CBOWCTBA MOJTUMEPHBIX HM3JCIIHI» OTHOCUTCS K 4acTu bl,
dbopMupyeMoil y4yaCTHHKaMH OOpa30BaTeNbHBIX OTHOWIEHUH. JlucuuruimHa «JKCITyaTallMOHHbIE
CBOMCTBa MOJMMEPHBIX H3JEJHI» B3aUMOCBSI3aHA JIOTHYECKH M COJAEPKATEIbHO-METOJAMYECKH CO
CJIETYIOIUMU JUCITUTUTMHAMM:

Xumus MaTepualios.

(DI/I3I/I‘-I€CKa}I, KoJuJIouaHass XUMUH U OCHOBBI 3JICKTPOXHUMUH. MeTpOJ'IOFI/IH,

CTaHIApTU3ALUA U CepTUDHUKALINS.

MeTtoapl ucciieIOBaHNS U UCTIBITaHKS MaTepuanoB. OCHOBBI
HAY4YHO-HMCCIIE0OBATEIILCKON ACATEIEHOCTH. DKOHOMUKA U
OopraHu3anys NpoU3BOJCTBA.

3. CTpykTypa u coaep:KaHue TUCHUILTAHBI
OO0mast TpyIOeMKOCTh JUCHUIUITMHBI «JKCIUTyaTallMOHHBIE CBOMCTBA MOJMMEPHBIX H3ICIUN

COCTaBJISIET S 3a4eTHHIX eqUHUIIBI, T.¢. 180 akanemudeckunx yaca (u3 Hux 108 gacoB — caMmocTosTENbHAS

pabora). ducnmrimHa

«JKCIUlyaTallMOHHBIE CBOWCTBA TOJMMEPHBIX H3ACIUN»

u3y4yaercd Ha

YETBEPTOM KypCe B CEIbMOM CeMecTpe: JISKIIMU — 2 Jaca B Heaelto (36 gacor), mabopaTtopHbie paboThI—
2 gaca B Heneo (36 yacoB), hopMa KOHTPOJIS — IK3aMeH.

3.1. Buanbl y4eOH0ii padoThl M TPYAOEMKOCTh

Ne Buj yueOHoii padoThI Kommiectso | Cemectper
n/n 4acoB 7
1 AyauTOpHBIE 3aHATHS 72 72
1.1 | JlekunoHHBIE 3aHATHUS 36 36
1.2 | JlaGoparopHbie (MPaKTUYECKHUE) 3aHATHUS 36 36
2 CamocrosiTeibHas pabdoTa 108 108
[TonroroBka K JieKIMOHHBIM 3aHATUAM (Pedepar) 36 36
IToaroToBka k naboparopHeiM 3aHaTHIM (PI'P) 36 36
IToaroToBKka K MPOMEKYTOYHOM aTTecTauu 36 36
3 | [IpomexxyTouHasi aTrecTamus: dK3aMeH IK3aMeH 9K3aMeH
Hroro 180 180




3.2. TemaTuyeCcKHil IUIAH M3yYeHHUs] JUCIHUNIMHBI

Paznen

Bcero

Buawbl yue6Hoii padoThl,

BRJIIOYasd

CaMOCTOSITe/IbHYIO PadoTy

o0yvyaruuxcs,

U TPYJA0EMKOCTh B Yacax

J I/C

JIa6

CPC

Tema 1. [lonmmepHsie MaTEpHaBbI.
BricokoMonekynsipaele  coeauHeHud.  [lmactmaccsr:
TEPMO- M peakToIuiacTel. [lomuMepHbIE KOMIIO3UTHI.
Mapo4Hblil aCCOPTUMEHT ILIACTMACC.

16

Tema 2. TepMoruiacTU4HbIE MOJUMEpPHBIE
MaTepuabl: IJIACTMACCHI O0IIETEXHUYECKOTO
HA3HA4YEHUS; IJIACTMACCHl HMHYKEHEPHO-TEXHUUYECKOTO
HA3HAYCHHS,  TEIUIOCTOWKHE ¥  BBICOKOIPOYHBIE
KOHCTPYKITMOHHBIE TUTACTUKH; TIOTTMMEPHBIE MaTepUaTbI
CHEIHATFHOTO Ha3HAYCHHUS.

16

Tema 3. TepMmopeakTUBHbBIC MOJIUMEPHBIE
Martepuaibl: (heHoaoGpopMaTbaeTUIHbIC, MOYESBUHO-HIIN
MeJIaMUHO(POPMAIIBIETUIHBIE, ATOKCHIHBIE  CMOJIBI;
(heHOTIaCThl, AMUHOTUIACTBI M TTOKCHUILIACTHI.

16

Tema 4. [lonumepHbie MaTepHuaibl
oOuieTexHuueckoro  HazHauenus.  [lonuonedussr:
MOJUATUIIEH, TOJUIPONWIEH, MOJIUCTUPOI;, COMOIUMED
AKPWIOHUTPUIIA, OyTaauneHa U CTHPOJIa;
HOJMBUHWIXJIOPHT; TOJTUMETHIMETAKPUIIAT.

16

Tema S. IlonumepHble MaTepuanbl HHXKEHEPHO-
TEXHUYECKOro HaszHaueHus. [lommamunel: moamaMua-6
(karmpoH), moJaureKcaMmeTuiaeHaAunamMu (aHum); MOJH-
E-dHAHTOAMMU[ (oHaHT). Kommnozumronusie u
MOJU(QULIUPOBAHHBIE [OJIMMEPHBIE MaTepuanbl Ha
OCHOBE HOJIMAMU/IOB. [Tonukap6oHart.
[NonmusTunentepedranar. deHomIacThl,
AMHMHOILIACTHI, STIOKCUIIIIACTBI.

16

Tema 6. TeruiocTolikue NOJUMEpPHBIE MaTEpHAJIbL.
ApomaTtnieckue IIOJINaMU/IBL. [TomucynbhoHbIL.
@DTOpOIIaCTHI. OcHoBHBIE IPOMBIIIJICHHBIE
HOJIMMEPHbIE MaTepHaibl M IOJUMEPHbIE MaTepHalbl
CHELUaIbHOTO HA3HAYCHHUS.

16

Tema 7. KOHCTpYyKIMOHHBIE CBOMCTBA MOJUMEPHBIX
MaTepHajoB M METOIbI MX ompenenenus. Jlebhopmanus
" MIPOYHOCTb. MerTtob1 OIpeAeIeHus
nehopMaIMOHHBIX u MIPOYHOCTHBIX CBOICTB
nojauMepHbix — um3genuil.  CrocoObl  ompezeneHus
TBEpAOCTH. 3HOCOCTONKOCTB.

16




Tema 8. DxkcrulyaTanMOHHBIE CBOWCTBA IOJMMEPHBIX
MaTepUAIOB W  W3Aenud u3 Hux. [LTOTHOCTS.
TemneparypHbie u Terna0pU3NIECKue 16 4 - 4 8
XapaKTePUCTUKH. [TponunaemocTs, copOrus,
HaOyXaHHE U TOPIOYECTh MOJTUMEPHBIX U3ICITHUI.

Tema 9. dyHKUMOHATBHBIE CBOWCTBA MOJIMMEPHBIX
MaTepHajoB U METOJIbl UX OIPECICHHUS.
DIIEKTPOTEXHUYECKHE M ONTHUYECKHE CBOMCTBA 16 4 - 4 8
HNOJMMEPHBIX u3Aenuil. ATMocdepHas, Goto- u
XMUMHYECKas CTOMKOCTh MOJIUMEPOB.

[ToaroToBka K SK3aMeHY 36

180 36 |- 36 108

3.3. Coaep:xkanue pa3jieoB JUCHUILIMHBI

Tema 1. IlomumepHble MaTepuaisl. BelIcokoMoIEKy I pHbIE coefMHEHMS. [[lTacTMacchl: TepMO- U
peakroracTsl. [TonuMepHble KOMIO3UTHEL. MapoyHBIil aCCOPTUMEHT IJIaCTMAcC.

Tema 2. TepMmomiacTU4HbIE IOJMMEpPHBIE MaTe€pHajibl: IUIACTMACCHl OOIIETEXHUYECKOTO
Ha3HAYeHMs; TJIACTMACChl MH)XEHEPHO-TEXHUYECKOTO HA3HAYEHUS; TETIOCTOMKHE U BBICOKOIPOUYHBIE
KOHCTPYKLMOHHBIE IIJIACTUKH; TOJIMMEPHBIE MaTepHaJIbl CIIEHUAIBHOTO HA3HAYECHHUS.

Tema 3. TepmopeakTHUBHBIE MOJUMEPHbIE MaTepuajbl: (eHoI0(GopMaTbAETUAHBIE, MOUYEBUHO-
WA MeTaMHUHO(POPMaJIbICTUHBIE, STIOKCUIHBIE CMOJIbI; (PEHOIIACThI, AaMUHOIIIACTHI ¥ STIOKCHUILIACTHI.

Tema 4. IlonmumepHsle MaTepuanbl OOIIETEXHHUUYECKOro Ha3HadeHus. [lommoneduHsr:
MOJIMATHIICH, TIOJNIMIPONMIICH, IOJUCTHUPON; COMOJKMMEpP AaKpWIOHHTpWIA, OyTajiueHa M CTUPOJIA;
MOJIMBUHWIXJIOPU; IOJIMMETUIIMETAKpHUIIAT.

Tema 5. IlonmuMepHple MaTepuanbl HHKEHEPHO-TEXHUYECKOTO Ha3zHaueHus. I[lomuamMumisi:
nonmmamMua-6  (KampoH), TOJUTeKcaMeTWIeHaaunamua  (aHum);, moiau-E-dHaHToaMup — (PHAHT).
Kommosummonnsie u  MOAUGUIIMPOBAHHBIE TIOJIMMEpPHBIE MaTepUalbl HA OCHOBE TOJHMAMHIIOB.
[Tommkap6onat. [TommdTHenTepedranar. @eHOITaCThI, aMUHOILIACTHI, STTOKCUTIIACTHI.

Tema 6. TemiocToiikue TmONUMMEPHBIE MaTepuanbl.  ApOMATHYECKHUE  MOJIMAMUJBI.
[Momucynshonsl. droporuiactel. OCHOBHBIE MPOMBIIIJICHHBIE TOJMMEPHBIE MAaTEpHAIIBI U TTOJTUMEPHEIE
MaTepHaibl CIENHAIbHOTO Ha3HAYCHMS.

Tema 7. KOHCTpyKIIMOHHBIE CBOICTBA IOJMMEPHBIX MAaTE€PHAIOB U METOJbl UX ONPEAEICHHUS.
Hedopmarisi 1 TpOYHOCTh. MeToapl ompeneneHus AePOpPMAIMOHHBIX W TPOYHOCTHBIX CBOMCTB
noMMepHbIX n3aenuid. CrocoOs! onpeneneHus TBEPIOCTH. MI3HOCOCTORKOCTD.

Tema 8. OkcryaTallMOHHBIE CBOMCTBA TMOJMMEPHBIX MATE€pUAlIOB W U3JEIUMH M3 HHUX.
[InotHocTh. TemmepaTypHble U TEIUIOPU3NYECKHE XapakTepuCTHKU. I[IpoHHIIaeMocTh, copOuus,
HaOyxaHHE U TOPIOYECTh MOJIUMEPHBIX U3ACTUI.

Tema 9. OyHKUMOHAIBHBIE CBOMCTBA MOJUMEPHBIX MATEPHAIOB U METOIbl MX OINpPENEICHHUS.
DNEeKTPOTEXHUYECKHE M ONTHYECKHE CBOWMCTBA MOJIMMEPHBIX U3Aenuid. ATmocdepHas, (oTo- u
XUMHYECKask CTOUKOCTh MOJIMMEPOB.

3.4. TemaTuka J1a00pPAaTOPHBIX 3aHATHH

Tema 1. IlonumepHsie MaTepuanbl. BeicokoMonekyisipable coenrHenus. [lmacTmaccel: Tepmo- U
peakromnactsl. [lonuMepHble KOMIO3UTHL. MapOYHbIN aCCOPTUMEHT IJIaCTMACC.




Tema 2. TepMOHHaCTH‘{HBIe MOJIMMEPHBIC MaTCpUajibl: INIACTMACCHI O6IIICT€XHI/I‘I€CKOFO Ha3HA4YCHUA,
I1acTMaccChbl HHXXCHCPHO-TEXHUYICCKOT'O Ha3HA4YCHUA, TEIIOCTONKHE n BBICOKOITPOYHEIC
KOHCTPYKIMOHHBIC TNIACTUKH,; MTOJMMCPHBIC MAaTCpHaAJIbl CIICHUAJIBHOI'O HA3HAYCHU.

Tema 3. TepMOpeaKTI/IBHBIe MOJIMMECPHBIC MaTCPHAJIbI: (beHOHO(l)OpMaHL,Z[eFI/II[HBIC, MOYCBHHO- UJIN
MCHaMI/IHO(i)OpMaHLI[GFI/IHHBIC, OIIOKCUJIHBIC CMOJIbI, (I)GHOHJ'IaCTBI, AMHHOINIACThI U 3IIOKCHUIIJIACTHI.

Tema 4. HOJ'II/IMepHBIe MaTcpurabl O6H.[CTCXHI/IquKOF O Ha3HAa4CHHMHA. HOJ'H/IOJ'IC(I)I/IHBIZ IIOJIMD3THUIICH,
IMOJIMIIPOIIUIJICH, ITOJUCTUPOJI; COMMOJIUMEP AaKPUJIOHUTPHUIIA, 6YTaI[I/I€Ha U CTUPOJIA; TTOJMBUHHIIXJIOPUI,
IMOJIMMETUIIMETAKpHJIAT.

Tema 5. IlonmumepHble MaTepHaibl MHKEHEPHO-TEXHUYECKOTO HazHaueHUs. [lonmmamunabl: momuamu-
6 (xampoH), MmoJUreKkcameTWieHaaunamua (aHun); Monu-E-3HaHToaMuj (9HaAHT). KoMmmos3uuuoHHbIE U
MOIM(UIMPOBAHHBIE  TOJMMEpPHBIE  MaTepualikl Ha  OCHOBe  moiuamujoB. [lomukapOonar.
[MomuyTunentepedranar. eHomIacThl, AMHHOIUIACTHI, STIOKCUTLIIACTHI.

Tema 6. Teruocroiikue mnonMMepHble Marepuanbl. Apomaruueckue mnonuamusl. [lomucynbdoHsl.
®dTtopomnactel. OCHOBHBIE IPOMBIIUICHHBIE IOJIMMEPHBIE MaTepHaabl U IOJUMEPHBIE MAaTEpHAJIb
CIELMAILHOTO HA3HAYCHHUS.

Tema 7. KOHCTpyKUMOHHBIE CBONCTBA HOJIMMEPHBIX MAaT€pUaioOB M METOAbl MX OIpPEAEICHHUS.
Hedopmarust 1 mpoyHOCTb. MeToapl ompeneneHust aAehOpMAIMOHHBIX W MPOYHOCTHBIX CBOMCTB
MOJUMEPHBIX u3aenuid. CriocoOb! onpeneneHus TBEPAOCTH. I3HOCOCTOMKOCTS.

Tema 8. DkcruryaTalliOHHBIE CBOICTBA IMOJUMEPHBIX MAaTEPUATIOB W HM3AeNuid W3 HUX. [LIOTHOCTB.
TemnepatypHble U Teriou3MUecKue XapakTepucTuku. I[IpoHuiaemMoctb, copOuusi, HabyxaHue u
TOPIOYECTD MMOJMMEPHBIX U3ACINM.

Tema 9. OyHKIIMOHAIBHBIE CBONCTBA MOJIMMEPHBIX MaTEPUAIIOB U METO/IbI UX ONPEICTICHUSI.
DNEKTPOTEXHUYECKUE H OTITUYECKIE CBOMCTBA MOJIMMEPHBIX M3/1eTuil. ATMOochepHast, poTo- u
XUMUYECKast CTOMKOCTh IOJMMEPOB.

4. Y4eOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0eceueHne

DJIEKTPOHHBIH 00pa3oBaTeJIbHBII pecypc:

https://online.mospolytech.ru/course/view.php?id=5253

4.1. Hopmatusnsbie nokymeHThl H I'OCThI

1. ®I'OC BO 22.03.01 MarepuanoBecHie U TEXHOJIOIMM MaTE€pHANIOB, YTBEP>KICHHBIA NPUKA30M
MOH P® ot 02 utons 2020 r. Ne 701.

2. AkxkaneMudeckwii y4eOHBIM IUIaH MO HampaieHuro moarotoBku: 22.03.01 MarepuanoBeneHne u
TexHosoruu Matepuainos. [Ipoduns: Wmxenepus nmonmumepHsix mMatepuanoB. @opma oOydeHus —
oyHas. 2026.

3. Ipodcranmapr 40.136 - Cneumanuct B o0nacTu pa3pabOTKH, COMPOBOXKIACHUS W WHTErpaluu
TEXHOJIOTMYECKMX IIPOLIECCOB U IPOU3BOACTB B 0ONACTH MAaTEpUAIIOBEICHUS U TEXHOJIOTMU
MaTepHUaJIOB.

4. Tlpodcrangapt 26.032 - CrnenuagucT Mo MPOU3BOJACTBY JIAKOKPACOYHBIX MaTepHasoB.

5. Vka3 Ilpesunenta Poccuiickoit ®epepanuu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJOTrn4ecKkoro pa3sutusa Poccuiickoin enepannm».



https://online.mospolytech.ru/course/view.php?id=5253

ITpuka3 Munuctepcta obpazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 ytBepxaenun [lopsika npUMeHEeHUs! OpraHu3alusMu, OCYIIECTBIISIOIIMMU 00pa30BaTENbHYIO
JeSITeNIbHOCTh, AJIEKTPOHHOTO OOYyYEHHs, IUCTAHLMOHHBIX OOpA30BaTENIbHBIX TEXHOJOTUN Npu
peannzanuu o0pa3oBaTeIbHBIX IPOTPAMMY.

4.2. OcHOBHAA JIMTEpaTypa
B. B. AnanbeB, A. II. KonaparoB, CoBpeMeHHbIE NOJUMEPHBIE MaTepHallbl JUIsl YHIAKOBKH U
nonurpaduu (coctaB, CBOWCTBA, MOJy4YCHHE, NMPUMEHEHHE, yTwim3amnus) yued. mocobue M.:

MockoBckHii MOJINTEXHUYECKUI YHUBEPCUTET, 2019. - 155 c. - URL
https://www.elibrary.ru/item.asp?id=41409854
KongparoB A.Il., XKypasneBa I'.H, UYepkacop E.Il. , «®Puszuka u XuMus MaTepHaloB U

TEXHOJIOTHYECKUX TporieccoBy», yueOnuk/ A.Il. Konmparos, I'.H. XKypasnesa, E.Il. Uepkacos. —
MockBa: MockoBckuii [Tonurex, 2021. — 303 ¢. — URL: https://elibrary.ru/item.asp?id=4719060

4.3. JlonojiHUTEILHASL JTUTEPaTypa
Hazapos, B.I'. TloBepxHoctHas mMonudukanus noiaumepoB: monorpadus / B.I'. Hazapos; M-Bo
oOpa3zoBanus u Hayku PD, @enep. arenrcTBo 1o odbpazoBanuio, MI'YII. — M.: MI'VII, 2008. — 472
c.
Pa3paboTka Hay4YHBIX B TEXHOJOTHYECKHUX IMOAXOJIOB K CO3/IaHUIO "WHTEIICKTYaTbHON" YITAKOBKH :
moHorpadwus / B.U. boopos, H.®. Eppemor, H.H. boxko u np.; M-Bo oOpa3oBanusi u Hayku PO,
®I'BOY BIIO "Mock. roc. yu-T neyatu umenu Meana ®degoposa". — M. : MI'VII umenn MBana
®enopona, 2011. — 545 c.
lotrmraiin, . ®u3nko-xMMHUYECKHEe OCHOBBHI MarepuajoBeJcHMs: ydeOHoe mocoome / T
lotrurraity; nep. ¢ anrn. K.H. 3onotosoit, [.0O. Yapkuna; noa pea. B.I1. 3nomanoBa. — 2-e u3a. —
M. : BUHOM. Jlabopatopus 3Hanwmii, 2014. — 400 c.
Kynesnes, B.H. Xumus u ¢pusuka monmmmepos : yuebHoe mocodbue [InexTpoHHbIH pecypc] / B.H.
Kynesnes, B.A. lllepmHeB. — 3-e usm., ucnp. — DnekrpoH. gad. — CII6. : Jlans, 2014. — 368 c. —
URL : http://e.lanbook.com/book/51931
®du3nka U XMUMHS MAaTEPHAJIOB U TEXHOJOTHYECKUX MPOIECCOB B MONUTpApUH U yIAKOBKE : yueo.
nocobue A CTYACHTOB BBICIIMX yueOd. 3aBeleHHM, oOywarommxcs mo HampasieHuto 150100 —
"MatepuanoBeJeHIE U TEXHOJIOTUN MaTepuanoB" (kBanupukauus — Oakanasp) / A.Il. Konaparos,
A.®. benna, H.H. boxxko u np.; M-Bo obpazoBanus u Hayku P, ®I'BOY BIIO "Mock. roc. yH-T
nevyaru umenu Msana ®@enoposa”. — M. : MI'VII umenun UBana denoposa, 2012. — 350 c.

4.4. IIporpaMmMHOe o0ecnieueHne
HNHTepHeT-pecypcebl:
Tabauunsiii npoueccop MSExcel 2010,
Web-peanmszamnuu MeTonuk pacueta (U3NYECKUX CBOMCTB OPTraHMUYECKUX COCTUHEHUH.

4.5. ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIC H MOMCKOBbIC CHCTEMbI:
WNudopmannonnsie pecypcest ®UIIC B unTepHETE:

http://www 1 .fips.ru/wps/wem/connect/content ru/ru/inform_resources/inform_retrieval system
Cobonnas suiuknonenuss BUKUIIE/IUA:  http://ru.wikiped ia.org
ObpazoBatenbHbIil pecypc MaTepuera. http:/www.alleng.ru./edu/chem.htm



https://www.elibrary.ru/item.asp?id=41409854
https://elibrary.ru/item.asp?id=4719060
http://e.lanbook.com/book/51931
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system
http://ru.wikiped/
http://www.alleng.ru/edu/chem.htm

4.6. Ilepeuenb pecypcoB HH(POPMALHMOHHO-TEJEKOMMYHUKAIMOHHON ceTH «HHTepHeT»:

1. OOpa3oBarebHBbIHI JJIEKTPOHHBIA ~ pecypc  —  DJIGKTPUYECKHE  CBOKMCTBA  MOJIMMEPOB
http://ftemk.mpei.ac.ru/foetm/files/foetm_book01.htm
2. MarepuanoBeneHue. Kypc JICKITHIL: DNIEeKTPOHHBIN pecypc. Pexxum JIOCTyIIa:

http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie kurs lektsiy .pdf, ceo6oaHBbIi.
3. Tlomumepsr: Dnexktponubiii pecypc. Cait «Buxkunenus. CBoOoaHas >HIMKIONERNs». Pexum
noctyna: https://ru.wikipedia.org/wiki/Ilonumepsi, CBOOOIHBIH.

4. Pacxomubie MaTepuasbl g noiurpadun: DnekTpoHHBIA pecype. Cait «IIpodumsy. Pexum
nocryma: http://www.profil.ru/info/article.php?arhive=554 , cBoOGOHBIH.
[Momurpaduyeckuii coBaps. DnekTpoHHBIN pecypc. Caiit Tunorpaduu AC Meaua. Pexum
nocryma: http://www.as-media.ru/dict/01.html , cBoOOaHBII

5. MarepuajbHO-TEXHUYECKOE O0ecTiedeHue UCITUTIIUHbI

e JlBe crenuanu3upoBaHHBIE YyueOHble maboparopuu Kadenpsl VHHOBaMOHHBIE MaTEepHAIIBI
npuHT™Meauarextoiaoruu Aya. 1209, 1202 ocnameHnHsle cBeToBbIM MUKpockonioM, MK-cniekrpomerpom.
e CrneuumanusupoBaHHas  ydeOHas  jabopatopus  kadenpbl  VIHHOBAIMOHHBIE — TEXHOJOTMU
MoJMUTPaUIecKOoro M YIMaKOBOYHOTO Mpou3BoAcTBa Aya. 2702, oOCHamIeHHBIE aTOMHO-CHIIOBBIM
MHUKPOCKOIIOM, TTPO(QHUIOMETPOM.

e (Cnenuanu3upoBaHHbIE Hay4dHO-HccienaoBarenbekue sadoparopun HTL[ [lommrpaduyeckue u
WHHOBalMOHHBIE TexHonoruu aya. 1037, 1038, 2202A, 1306, 2669, ocHaieHHbIE CKaHUPYIOITUM
AJIEKTPOHHBIM MHUKPOCKOIIOM, PEHTI'€HOBCKUM (POTOZJIEKTPOHHBIM CHEKTPOMETPOM, YCTPOHCTBAMHU
00pabOTKM MaTepHasoB B KOPOHHOM pa3psjie, B TICIOIIEM pa3psiie, MpoOoneyaTHbIM yCTPOMCTBOM,
ycTpoiictBoM 3D-neuartu.

6. MeTOJII/I‘IeCKI/Ie PEKOMEHIAIUMA 110 OPraHM3aAlM U3YYCHUSA TUCHUIIINMHBI

6.1. MeTogn4yeckne peKOMEHIALNH MPENOIABATEII0

Mertoandeckne peKOMEHIanuu (MaTepHaibl) IPEroAaBaTeNlio MOTYT O(GOpPMIATHCS B BHIC
NPUIOKEHUSI K MporpaMMe AMCHUILIMHBI U JIOJDKHBI YKa3bIBaTh Ha CPEICTBA M METOJAbI OOy4eHus,
NPUMEHEHNE KOTOPBIX JUIsi OCBOCHHUS TEX MJIM UHBIX TeM Hauboiee 3¢ (HeKTUBHO.

6.2. MeTtoguyeckue ykazaHusi 00y4aromuMmcst

Mertoandeckne ykazaHHs OOydYalOmMMCS MOTYT O(OPMIATBCS B BUAE MPHIOKEHUSA K
mporpaMMe AUCHMIUIMHBI W JOJDKHBI PacKphIBaTh PEKOMEHIYEMBIH PEKUM W Xapakrep y4eOHOi
paboThl, 0COOEHHO B YAaCTH BBIITOJHEHUSI CAMOCTOSTEIIHLHOM paboTHI.


http://ftemk.mpei.ac.ru/foetm/files/foetm_book01.htm
http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie_kurs_lektsiy_.pdf
https://ru.wikipedia.org/wiki/Полимеры
https://ru.wikipedia.org/wiki
http://www.profil.ru/info/article.php?arhive=554
http://www.as-media.ru/dict/01.html

7. OueHo4YHbIe CPeaCTBA I TEKYIero KOHTPOJIA yCIeBaeMOCTH,
l'[pOMB)KyTO‘IHOﬁ aTTeCTaluu 1Mo uToraM OCBOCHUA JUCHUIIJIMHBI U yqeﬁHo-
MeToAuYecKoe obecreyeHne CaMoCTOATEIbHOM PadoThl 00Yy4YAKIINXCH

B nporiecce 00yueHuUst UCTIOIB3YIOTCS CICAYIONIUE OLIEHOYHBIC (POPMBI CAMOCTOSITEIILHON PabOThI
00ydJarommXxcs, OILEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUYHBIX
aTTeCTalluH:

MOJITOTOBKA K BBIITOJHEHUIO JJAOOPATOPHBIX pabOT U MX 3aILUTa;
KOHTPOJIbHBIE BOIIPOCHI Ul KOHTPOJISI OCBOSHHS OOYYaIOMIMMUCS Pa3/ieioB AWUCIMIUINHBL.
O1eHOUHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI IS
KOHTPOJISI OCBOEHHSI 00yUaIOIUMUCS pa3/ieioB AUCIUIIINHBI, 3alUThI 1a00paTOPHBIX padoT.
OO0pa31ipl KOHTPOJIBHBIX BOINPOCOB M TECTOBBIX 33/aHUM U MPOBEAEHUS TEKYILEro KOHTPOJISA
npuseseHsl B [Ipuiioaxenun 3.

7.1.®ona oueHOYHBIX CPEACTB /sl NPOBeleH s POMEKYTOYHONH ATTeCTANMH 00y4aI0MIUXCS
10 AUCHHUILIHHE (MOYJIIO)
7.1.1. IlepeyeHb KOMIIeTEHUMII ¢ yKa3aHHeM 3TaNoOB UX POPMHUPOBAHMSA B MIPolecce OCBOCHUS
o0pa3zoBaTe/IbHOI MPOrpaMMbl
B pesynbrare ocBOCHMS AUCHUILIMHBL (MOIYJs) (OPMHUPYIOTCS CIIEAYIOIINE KOMIIETEHIIUH:

Kon B pe3yasbTaTte ocBoeHusi 00pa3oBaTeIbHONH MPOrpaMMbl 00ydaroniuiics
KOMIIETCHIIUH HOJI7KEH 001a1aTh
[IK-2 Crnioco0eH UCTOJIb30BaTh HA MPAKTHUKE 3HAHUS

O ITOJIMMEPHBIX MAaTCpUAJIaAX pA3JIMIHOTO HA3HAYCHHA, BBIIIOJIHATD
HCCJIICAOBAHUA U UCIIBITAHUA MAaTCPUAJIOB

[K-3 CnocoOeH BBINOIHATD UHCTPYMEHTAIbHBIN aHAIHU3 ChIPhS, MATEPUAIIOB U
TOTOBOM JIAKOKPACOYHOM MPOYKIIMH, BEIpadaThIBaTh PEKOMEHIALIUH TI0
KOPPEKTUPOBKE UX PEHENTYP

B mpomecce ocBoeHus 00pa3oBaTeIbHONW TPOTPaAMMBI KOMIIETCHIIMHM, B TOM YHCIE WX
OTIETbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCS IO3TAHO B XOJ€ OCBOCHHS OOYYAIOUIMMUCS IUCLUIUINH
(Momyieit), MpakTUK B COOTBETCTBHM C YYEOHBIM IUIAHOM W KaJCHAAPHBIM TIpaduKoM ydeOHOTro
nporecca.

7.1.2. Onucanue mokKa3zaTejieil 1 KpUTEepHeB OLICHUBAHUSI KOMIIETEHUHH, (popMHpPYyeMbIX

10 UTOTaM OCBOCHHUS JUCHUIIMHBI (MOXYJIfA), ONMMCAHUE IIKAJ OLCHUBAHUSA

[Toka3aTeneM OlLIEHMBaHUS KOMIIETEHLUUH Ha Pa3IMYHBIX dTanax MX (OPMHUPOBAHUS SIBISAETCS
JOCTIDKEHHE 00YYarOIIUMHUCS TUNIAHUPYEMBIX PE3yJIbTaTOB 00yUEHHs 10 JUCIUIUINHE (MOIYIIO).

Kpurepun onenuBanus

IToxa3zarenn
2 3 4 5

IK-2 -CrocobeH ucIonp30BaTh Ha IMMPAKTUKC 3HAHUSA O MOJIMMCPHBIX MaTCpHUaIaX PA3JIMYHOIO Ha3HAYCHUA,
BBIIIOJIHATH UCCJIICAOBAHNA U UCIIBITAHUA MAaTCPUAIOB

HIIK2.3 Ob6yuaromuiics He | OOy4aromuiics ¢ OObyuaromuiics He B Obyuarommiics
OO0pabarbIBacT, criocobeH TPYIOM TTOJTHOM 00BeMe TTOJTHOM 00beMe




aHATM3UPYET U
MIpEICTaBIISIET
pe3yIbTATHI
HCCIICIOBAaHUN B
BHUIC OTUCTOB

00pabaThIBaTh, HE
aHATM3UPYET U HE
MPEACTABISIET
pe3yJIbTATHI
HCCIIEIOBAHU B
BHUJIC OTYCTOB

o0pabarsIBacrT,
aHaAIIM3UPYET U
MPEICTaBIISACT
pe3yiabTaThl
HCCJICIOBAHUI B BUJE
OTYETOB

0o0pabarniBaeT,
aHAJIM3UPYET U
MIPECTaBISIET
pe3yabTaThl
HCCIEIOBAHU B BUJIE
OTYETOB

00pabarbIBaeT,
aHAIU3UPYET U
MIPEJICTaBISIET
pPE3YIIbTaThI
HCCIICIOBAaHUM B
BHJIC OTYETOB

HK-3 CniocoOeH BBIMTOTHATS MHCTPYMEHTAIBHBIN aHAIN3 CHIPHS,

MPOAYKIHH, BEIPa0AaTHIBATh PEKOMEHIAIMH 110 KOPPEKTUPOBKE UX PELENTYP

MaTepHaJIOB U TOTOBOM JIAKOKPAaCOYHOM

HIIK 3.1. OOyuaromuiicss He | OOy4Jaronuiics ¢ OOy4Jaromuics He B OOyJaronmiicst
CocraBisieT crocobeH TPYIOM CITIOCOOCH TTOJTHOM 00BeMe CIIOCOOCH B TIOJTHOM
MIPOrPaMMBbI COCTaBUTh COCTaBHTh CIIOCOOCH COCTaBUTH 00BeMe COCTaBUTh
HCIIBITAHUI IIPOrPaMMBbI IIPOrPaMMBI IIPOrPaMMBbI IIPOrPaMMBbI
JIAKOKPACOYHBIX | MCIIBITAHUN HCIIBITAHMI HUCTBITAaHUH HUCHBITAaHUH
MaTepHaJIOB JIAKOKPACOYHBIX JTAKOKPACOYHBIX JTAKOKPACOYHBIX JTAKOKPACOYHBIX
COTTaCHO MaTepHajIoB MaTepHaJIOB BHE MaTepHaJIOB COTVIACHO | MaTepHAJIOB
HOPMAaTHBHO- COIJIaCHO HOPMaTHBHO- HOPMAaTHBHO- COTJIaCHO
TECXHUYCCKOU HOPMATHUBHO- TEXHUYECKOU TEXHUUECCKOU HOPMATHUBHO-
JIOKYMEHTALINH TEXHUYECKOM JTIOKYMEHTALVH JIOKYMEHTALNH TEXHUYECKOMN
JIOKYMCHTAITHH JIOKYMCHTAITHH
HIIK 3.3. O6yuaromuiics He | OOy4arOUUics ¢ OO0yuaromuiics He B OO6yyaroruiics
BripabateiBaet CITOCOOEH 1aTh OIIMOKAMH JIaeT IMOJTHOM 00BbEMeE JIacT ITOJTHOM 00BeMe
PEKOMCHIAITHH PEKOMEHIAINH TT0 | peKOMEHIAINH T10 PEKOMEHIAITUH TT0 BBIpa0OaTHIBACT,
3 (0] KOPPEKTHPOBKE KOPPEKTHPOBKE UIIH | KOPPEKTUPOBKE HIIH PEKOMEHJAIUH IT0
KOPPEKTHUPOBKE WU ONTHMU3ALNN | ONTHMHU3ALNN ONTHMHU3AIHNN KOPPEKTHUPOBKE MIIH
WA perentyp perentyp perentyp ONTHMU3ALINN
OTITUMHU3AIAN JIAKOKPACOYHBIX M | TAKOKPACOYHBIX U JTAKOKPACOYHBIX U perenTyp
perentyp KITCSTITIX KJISSIIAX MaTePHAIOB | KJICAIINX MaTepHAIIOB | JAKOKPACOYHBIX U

JIAKOKPACOYHBIX U
KITSSITITIX
MaTepHuajoB

MaTCpuraioB

KIISSIIINX
MaTepHajoB

[ITxanpl OLlEHUBAaHUS PE3YITATOB MPOMEXKYTOYHON aTTECTAlMH W UX OMUCAHUE:
®opMa NPOMEKYTOUYHOH aTTECTALMH: IK3aMEH

[IpomexxyTounasi arrectanusi oOydaromuxcs B ¢GopMe 3auéTa MPOBOIUTCS MO pe3ysbTaTaM

BBINOJIHEHUST BCEX BHUIOB Y4e€OHOH pPabOThl, MPETYyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOM

JUCIIMITIINHE (MOJIYJ'IIO), IIpUu 3TOM YYUTBIBAIOTCA PE3YJIbTaThl TCKYIIETO KOHTPOJIA YCIIEBACMOCTU B

TeueHne cemecTpa. OIEHKA CTENeHH JOCTIDKEHHS OOYYaroIUMHCS IUIAHUPYEMBIX pPE3yJIbTaTOB

O6y‘{€HI/IH IO JUCLHMITIIMHEC (MOILYJ'IIO) MMPOBOAUTCA PCIIOAABATCIICM, BEAYIIHUM 3aHATUA 110 AUCHHUIIIIMHC

(MO,Z[y.TIIO) METOJOM BKCHepTHOﬁ ouenku. Ilo uroram HpOMe)KYTOQHOﬁ aTTeCTallii 10 JHUCHMIIIIMHE

(MO,Z(yJHO) BBICTABJIACTCA «3a4YTCHO» UJIN «HEC 3a4TCHO».

K npOMeofcymquod ammecmayuu 0071)/6‘1('61701’}16‘}1 moJibKO 05)/"{61101/141/160}1, BbINOIHUBUIUEC 8CE BUOLL

yuebHou pabomsl, npedycmMompeHuvie paboyeu npoecpammol no oucyuniuve «MeToabl ynpaBlIeHUs

MOBEPXHOCTHBIMUA ~ CBOMCTBAMH  MAaTE€pPHAJIOB»: YCIEUIHO BBIMOJHWIM BCe J1a0OpaTOpHBIE |
MIPaKTUYECKHe paboThI.
IlIkana ouenusanusn Onucanue

OT1im4HO

IIJIaHOM.

OO0yyaromuiics

Brimonnens! Bce BUbI yueOHOM paboThl, IPEIyCMOTPEHHBIE YUeOHBIM

JIEMOHCTPUPYET

COOTBETCTBUEC

3HAaHUH,




YMEHUH, HaBBIKOB MPHUBEJCHHBIM B TAa0NUIAX IMOKa3aTeJei, onepupyer
NpPUOOPETECHHBIMU 3HAHUAMHU, YMEHHUSIMH, HAaBbIKAMHU, MPUMEHSET UX B
CUTYalUsIX MOBBIIIEHHON CIOKHOCTU. [Ipr 3TOM MOTYT OBITH TOMYLICHBI
HE3HAYUTEIIbHbIC oMok, HETOYHOCTH, 3aTPyXHECHHUS pu
AHAJIUTUYECKUX ONepalusX, MEpPEeHOCe 3HAHMHW M yMEHUH Ha HOBBIE,

HECTAaHAAPTHBLIC CUTYallUHU.

Xopormio

Brimonuens! Bce BUIBI y4eOHON pabOTHI, NMPerTyCMOTPEHHBIE yueOHBIM
mwiaHoM. OOyuaromuiicss J€MOHCTPUPYET HENOJIHOE, IPaBUIIBHOE
COOTBETCTBHE 3HAaHMH, YMEHMH, HaBBIKOB IPHUBEICHHBIM B TaOnMIax
nokasarenei, Jub0 ecnd TM[pu  3TOM  ObulM  JOomylIeHsl  2-3
HECYILIECTBEHHBIE OIINOKH.

VY 10BNETBOPUTENHLHO

Beinonnens! Bce Buabl y4eOHOH paboThI, MPEeIyCMOTPEHHBIE Yy4eOHBIM
mwianoM. OOydarommiics JeMOHCTPUPYET COOTBETCTBHE 3HAaHWH, B
KOTOpOM OCBEIll€Ha OCHOBHas, HauOosee BakHasl 4acTh MaTepHaia, HO
IpY 3TOM JOIyII€Ha OJJHA 3HAYUTENIbHAsl OLIMOKA UM HETOYHOCTb.

HeynosnerBopurenbHo

He Bbimonnen oauH wiu  Gojee  BUAOB  y4uyeOHOM  paboThI,
MPEeyCMOTPEHHBIX Y4eOHbIM IIaHoM. OOydaromuiicss 1eMOHCTPHUPYET
HETOJHOE COOTBETCTBUE 3HAHWUN, YMEHHH, HABBIKOB INPUBEIACHHBIM B
TabmuIax  ToKaszaTeNied, JOMyCKAlOTCS  3HAYUTENbHbIE  OIIMOKH,
MPOSIBIISIETCS  OTCYTCTBHME 3HAHWUH, YMEHHWH, HABBIKOB 110 PAIY
rokasaresnel, o0yJaroImuiicss MCIBITBIBACT 3HAUYMTENbHBIC 3aTPyIHEHHS
MIPU OTIEPUPOBAHHUH 3HAHUSAMHU M YMEHUSIMH IPU HX MEPEHOCE HAa HOBHIC
CHUTYyalUH.

DoHaBl OLIEHOYHBIX

cpencTB npexacrasieHsl B [puioxenun 2.




CTpyKTypa ¥ coaepkaHue IUCHUIIINHbBI

IKCIIyaTAMOHHbIE CBOMCTBA NMOJMMEPHBIX M31eJMii
no HanpasjeHuio nmoaroroBku 22.03.01 MartepuajioBejeHue U TEXHOJIOIMU MaTepuaJioB (Oakaiasp)

Ilpunooscenue 1

Hex Buabl yuedHoii padorsl,
Ce . ®opmbl
eIt BKJIIOYAsl CAMOCTOATEIbHYIO Buasbl camocTosiTeIbHOI padoThI ATTecTa
Pasien Me cem padoTy o0yuyaroumxcs, o0yyawmmxest —
cT
ecT U TPY10€MKOCTh B Yacax
n/n p
pa J| I/C | JIag | CPC |KCP | K.P. | KIL. | PIP | Pegepar |Kp | D | 3
1 | Tema 1. Jleknusi; 1ad6opaTopHasi pa6ora. 7 1 4 4 8 + + +
2 | Tema 2. Jlekuus; JJabopaTropHas padora. 7 2 4 4 8 + + +
3 | Tema 3. Jlekuus; sadopaTopHas padora. 7 3 4 4 8 + + +
4 | Tema 4. Jlekuus; JJabopaTropHas padora. 7 4 4 4 8 + + +
5 | Tema 5. Jlekuus; 1adopaTopHas padora. 7 5 4 4 8 + + +
6 | Tema 6. Jlekuus; 1adopaTopHasi padora. 7 6 4 4 8 + + +
7 | Tema 7. Jlekuus; 1adéopaTopHas pa6ora. 7 7 4 4 8 + + +
8 | Tema 8. Jlekuusi; 1adopaTopHas padora. 7 8 4 4 8 + + +
9 | Tema9. Jlekuus; sadopaTopHas padora. 7 9 4 4 8 + + +
Dopma ammecmayuu 36 C)
Bcero yacos no guciuminHe 180 36 36 72

12




[Tpunoxxenune 2

MUHUCTEPCTBO HAVKU 1 BBICIIET'O OBPA3OBAHMS POCCHUMCKOI OEJNEPALIAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHWE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHMH MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpasnenue moaroToBKu:
22.03.01 Marepuanosenenue u texaosoruu Marepuanos OOIT
(mpoduip): MHxeHepHsi MOJTUMEPHBIX MaTEpUaIOB

dopma o0yueHus: OuHas
Bua npodeccroHanbHON NEeSTeNbHOCTU: HAYYHO-UCCIICNOBATEIbCKUI U TEXHOJIOTUUSCKHNA
Kadenpa: MuHOBaIIMOHHBIE MaTEpUaIbl IPUHTMEAUAUHIY CTPUU

®OH/I OHEHOYHBLIX CPEJCTB

MO JUCLUTIIMHE

9KCHHyaTaHI/IOHHBIC CBOMCTBA IMOJIMMCPHBIX I/IBI[CJ'II/Iﬁ

CocraBuTeb:
JIOLIeHT, K.T.H. Bacuna 1O. A.

Mocksa, 2024 r.
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Taonuua 1

NMOKA3ATEINb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUWUNA

BKCHﬂyaTaHI/IOHHbIe CBOJCTBA MOJIUMEPHBIX l/I3I[eJII/II7[

OI'OC BO 22.03.01 MartepuasnoBejieHHe M TEXHOJIOIMU MATEPHAJIOB

B niporiecce ocBoeHUS JaHHOMN AUCITUILINHBI 00yJaronuiicst popMHUpYET U IEMOHCTPHUPYET CIIECIYIONINE:

Kommne Tex::nor dopma
TEeHIH OLICHOYHO <
" ®OPMYJIMPOBKA IMepeuens KOMIOHEHTOB (bopmupos ro Crenenn yposHeii ocoeHust
- aHUs cpelcTBa KOMIIETCHIINU
KOMIIETEeH ke
aeKc .
Mt
MIK-2 | Cnocoben ucnonszoBath | UIIK-2.3. O6pabatbiBaer, JIEKIIHH, OJIP, K/P, | Ba3oBblii ypoBeHb
Ha MTPAKTUKE 3HAHUS O aHAIIM3HUPYET U TPEICTABISCT CaMOCTOsTE T,D UCIOJIB3YET Ha MPAKTUKE 3HAHMS O
MOJIMMEPHBIX MaTepHajax | pe3ysbTaThl UCCIEIOBaHUM B JbHAA CBOMCTBAaX KOMIIO3UIIMOHHBIX
pa3IMYHOrO0 Ha3HAYEHMs, | BUAE OTYETOB. pabora, MaTepHaIoB
BBINOJIHATh naboparop IloBbIlIEHHBI ypPOBeHb
HCCJIEIOBAHUS U HBIE OO0pabatbIBaeT, aHaIU3UPyET U
WCTIBITAaHUSI MaTEpUAJIOB 3aHATHS MPEJICTaBISET PE3yIbTaThl
HCCIIEIOBAHUM B BUJIE OTUETOB
INK-3 | CrtocoOeH BBINOIHATH HIIK 3.1. CocraBiser JICKIIVH, OJIP,K/P, | ba3oBblii ypoBeHD
WHCTPYMEHTAJIbHBIH MPOrpaMMBbl UCTIBITAHUI CaMOoCTOsTE T,14,9 WCTIONB3YET Ha MPAKTUKE 3HAHHS O
aHaJIU3 ChIPBS, JIAKOKPACOYHBIX MaTepHalOB JbHAA CBOMCTBAaX KOMIO3UITUOHHBIX
MaTepuaioB U TOTOBOM COIIACHO HOPMAaTHBHO- pabora, MaTepHaoB
JTAKOKPacOYHOM TEXHUYECKON ITOKyMEHTALUU nabopartop IHoBblIEHHBIN YPOBEHb
MIPOAYKITUH, HBIE -BBINOJIHAET UCCIICAOBAHUS U
BBIPA0ATHIBATh 3aHATHS WCIBITAaHUSI MAaTEPHAIIOB, CIIOCOOCH
PEKOMEHIAINH TIO MPOTHO3UPOBATH CBOWCTBA
KOMIIO3UIIMOHHBIX MaTEepUaJIOB IPH
nomoniu Web-cepBUCOB 1 ITH(PPOBBIX
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KOPPEKTHPOBKE HX
penentyp

0a3 TaHHBIX

NIIK-3.3. BeipabaTbiBaeT
PEKOMEH/IAINH TIO
KOPPEKTHPOBKE WU
ONTHMU3AINHU PELENTYp
JAKOKPACOYHBIX M KIICSIINX
MaTepHajoB

JICKIINH,
CaMoCTOSITe
JbHAs
pabora,
naboparop
HBbIC
3aHATHS

OJIP, K/P,
T.A,3

ba3oBblii ypoBeHb

HCIOJIB3YET HA NMPAKTUKE 3HAHMS O
CBOMCTBAaX KOMITO3MLIMOHHBIX
MaTepHuaoB

I[HoBbIlICHHBIA yYPOBEHb
-BBINOJIHAET UCCIICOBAHUS U
UCTIBITAHUSI MaTepUaJIOB, CIOCOOEH
IIPOTHO3UPOBATh CBOMCTBA
KOMIIO3UIIMOHHBIX MaTEpUAJIOB IIPH
nomou Web-cepBUCOB U ITU(PPOBBIX
0a3 TaHHBIX

**_ CokparmmeHns (popM OIeHOUHBIX cpencTB cM. B Tabmume 2 ®O
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Tabmauua 2
IlepedyeHb OLEHOYHBIX CPEACTB MO TUCIHUILINHE
«DKCIUTyaTallMOHHBIE CBOMCTBA IMOJUMEPHBIX H3IEITHID

TIpencraBnenue
HaunmenoBanue
Ne KpaTkas xapakTepucTuka OLleHOYHOTO OLICHOYHOI'O
OILIEHOYHOTO
oC cpeCTBA cpencTaa Cpe/cTBa B
P dOC
[TpoayKT caMoCTOSTENNEHOM paboThI
oOyJaromerocs, mpeACTaBISIONINN co00i
CPENICTBO MPOBEPKU YMEHUN TPUMEHSTH
MOJTyYEHHbIE 3HAHUS JJISl PEeLICHUS
Otyet o [IOCTaBJICHHON 3a/1auy 1O 3apaHee ®oHn
1 71a00paTOPHOA onpeaeNeHHOW METOUKE U KpaTKoe 71a00PaTOPHBIX
pabote (OJIP) M3JI0’KEHHE B TIUCbMEHHOM BHJIE pabot
MOJTyYEHHBIX PE3yIbTaTOB
HKCMIEPUMEHTAIBHOTO ¥ TEOPETUIECKOTO
aHaJM3a onpeaeseHHON yuyeOHo-
HCCIIEIOBATEIBCKOM TEMBI.
CpencTBo KOHTPOJIS YCBOSHUS
oOyyaronuMcst yaeOHOTO MaTepuana mo Kowmrmexr
KonTponbHas
) aGora paszzenaM AUCUUIUIMHBI U IPOBEPKU KOHTPOJIbHBIX
I()K/P) YMEHUN IPUMEHSTh MOJTyYEHHbIE 3HAHUS 3a/IaHMI 110
JUTSI pEIICHUs 3a/1a4 OPEICTICHHOTO THITa BapUaHTaM
0 TeMe WIIN Pa3iey.
Meroa, akTUBU3UPYIOLIUI IPOLECC
3 Huckyccus 00y4YeHus1, U3yUICHUS CITOKHOU TEMBI, Temsl paznenoB
(D TEOPETUYECKON MJIU IPAKTUIECKOU JTUCITUTUIAHBI
POOJIEMBI.
Cpencto HUTOTOBOTO KOHTPOJIS,
OpPraHMU30BaHHOE KaK CHelnuanbHas Oecena
MeAaroru4eckoro paboTHuKa c
o0yyaromuMcss Ha TEMBI, CBSI3aHHBIE C
. . Bomnpocsr o
DK3aMeH n3y4yaemMon JTUCIUILTAHOM, u
4 TeMam/paszena
O) pPAacCYMTAHHOE Ha BBHIACHEHHE O00beMa
. M JIUCIIUTUTAHBI
3HAHUH oOyyJarormierocs o
OnpeieIEeHHOMY pa3Jieny, TeMe, mpobieme
U T.I., C LEJIbIO BBICTABJIEHUS HTOTOBOU
OILICHKH
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1. Iacnopt poHIa OLIEHOYHBIX CPEACTB MO JUCIHUIIIMHE
((9KCHJ'IyaTaI_II/IOHHBIe CBOMCTBA MOJMMCPHBIX H3,Z[eJ'IPIﬁ)>

Koutpoaupyembie pa3aeibl JUCHUNIHHBI

Kon
KOHTPOJIUPYEeMOH
KOMIIeTeHIIUU

HauMmeHoBaHue
OIIEHOYHOI0
cpeacrsa

Tema 1. [TonumepHsbie MaTepHaibl.
BricokoMouekysipable  coennHeHus. [lmacTmaccsr:
TEPMO- M peakToriacTsl. [lomumepHble KOMITO3UTHI.
MapouHbIil aCCOPTUMEHT IIaCTMACC.

[1K-2
[K-3

OJIP,
K/P,T,D

Tema 2. TepmoracTUuHbIE MIOJIUMEPHBIE
MaTepUabl: IUIACTMACChI O0IETEXHUUECKOTO
Ha3HAYECHMUS; MJ1aCTMACCHI WHXEHEPHO-
TEXHMYECKOTO  Ha3HAYEHWs;  TEIUIOCTOMKHE U
BBICOKOIIPOYHbIE ~ KOHCTPYKLIMOHHBIE  IUIACTHKHU;
[IOJIMMEPHBIE MaTepuabl CIIEUUATBHOTO
Ha3HAYEHUSI.

[IK-2
I1K-3

OJIP,
K/P,T,D

Tema 3. TepmopeakTUBHBIE MMOJIUMEPHBIE
MaTepuabl: dhenonohopmanbaeTHAHBIE,
MOYEBHUHO- WA MeJTaMHHO(GOPMAITbICTHTHBIC,
ATIOKCHJIHBIE CMOJIBI; (PEHOIUTACTHI, AMHHOIUIACTHI U
3MOKCHUILIACTHI.

[IK-2
[1K-3

OJIP,
K/P,T,D

Tema 4. [lonumepHsbie MaTepHuaibl
obmerexHuueckoro HasHaueHus. [lonmoneduHst:
MOJINATHIIEH, HOJIMIIPOIHIIEH, MOJIUCTHPOIT;
COIOJIUMEP aKpPWJIOHUTpHIIA, OyTaJME€HA U CTUPOJIA;
MIOJIMBUHWIXJIOPU; TIOJIMMETUIIMETAKpUIIAT.

[IK-2
[K-3

OJIP,
K/P,T,D

Tema 5. IlonuMepHble MaTepHalbl HWHXKEHEPHO-
TEXHUYECKOro Ha3HaueHus. [lonuaMusl: nomuamui-
6 (xampomn),
MOJIUreKcaMeTHIICHAIUITaM U (anmpm); moyn-&-
SHAaHTOAMUJ (oHaHT). Kommno3uuuonubie u
MOIU(UIIMPOBAHHBIE TIOJUMEpPHBIE MaTepuaibl Ha
OCHOBE MOJIMAMHU/IOB. [Tonukap6onart.
[MonmyTunentepedranar. deHomIacThl,
aMHUHOIUIACTBI, SOKCUIIACTHI.

[1K-2
[K-3

OJIP,
K/P,T,D

Tema 6. Temnocrolikue NOJMMEpPHbIE MaTEpHAaJIbL.
Apomarunyeckue — nonuamuzbl.  [loaucynb@oHBI.
dTOopoIuIacTsl. OcHoBHbIE IPOMBIIICHHBIE
MOJIMMEPHBIE MAaTEPHaJIbl U MOJIMMEPHBIE MaTEpUAIIbI
CHELMAIBLHOTO Ha3HAYCHMSL.

[IK-2
[1K-3

OJIP,
K/P,T,D

Tema 7. KoHCTpYKIIMOHHBIE CBOMCTBa
MOJUMEPHBIX ~ MaTepualioB ¥ METOABl  HX
onpenenenus. ledopmarusi © mpodHOCTb. MeETObI
ompeneneHusi eOPMAITMOHHBIX W TPOYHOCTHBIX
CBOWCTB MMOJUMEPHBIX HA3IENH. CriocoOmI
omnpeaeneHus: TREpA0CTU. N3HOCOCTOMKOCTS.

[K-3

OJIP,
K/P,T,D
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8 | Tema 8. DkcrutyatalliOHHBIE cpomcTna | [IK-2 OJIP,
MOJIMMEPHBIX MaTepuayioB W wu3fenuit w3 Hux. | [1K-3 K/P, T,D
[TnotHOoCTh. TemmeparypHble U TEIUIOPHU3HMUECKHUE
XapaKTEPUCTUKH. [IponunaemocTs, copOuus,
HaOyXxaHHE U TOPIOYECTh MOTUMEPHBIX U3/IETH.

9 | Tema 9. ®yHKUMOHAIbHBIE CBOMCTBA monuMepHbIx | [TK-2 OJIP,
MAaTEepPUAJIOB U METOMBI UX ONPENCIICHUS. [IK-3 K/P, T,D
DNEKTPOTEXHUYECKHE U ONITHYECKUE CBOMCTBA
MOJMMEPHBIX u3aennid. AtMocdepHas, porto- u
XUMHUYECKas CTOMKOCTh MOJIMMEPOB.

2. llepeyeHb KOMIIETEHIUI C YKa3aHUEM 3TANOB UX (JOPMHUPOBAHUS B NMPoIlecce 0CBOECHUS
JUCHUIIMHBI. ®OpMBI KOHTPOJIsI GOPMUPOBAHUA KOMIIETEHUM

Jranbl
Komnerenuus Konmo dopmMa KOHTPOJIS (bopmupoBanus
@IrocC (pa3genl
AUCHUTLIAHBI)
CriocobeH ucoap30BaTh HA [IK-2 | IlpoMe:KyTOUHBIN KOHTPOJIb:
MPAKTUKE 3HAHUS 9K3aMeH
0 TIOJIMMEPHBIX MaTepHaIax Texyimuii KOHTPOJIB: 13
Pa3IMYHOrO HA3HAYEHHUS, Otuer o maboparopHoii padore;
BBIMIOJTHATH UCCIICAOBAHUA U KOHTPOJIbHAs paboTa, JTUCKYCCHs]
UCIBITAaHUSI MaTepUAJIOB
CriocoOeH BBINIOJIHATH [1K-3 | IIpoMeKyTOYHBIH KOHTPOJIb:
MHCTPYMEHTAJIbHBINA aHAIIN3 9K3aMEH
CBIpbs, MATEPUAJIOB U TOTOBO Texyumii KOHTPOJIB:
JIAKOKPAaCOYHON MPOIYKLHUH, OTuer no mabopatopHoii padore; 1-3
BBIpa0aThIBaTh PEKOMEH AN KOHTPOJIbHas paboTa, MCKyCCHust
10 KOPPEKTUPOBKE UX PELENTYP

2.1 Kpurepuu OoulleHKH OTBETAa HAa IK3aMeHe
(dhopmuporanue kommerenimu [1K-2, T1K-3) Pesynprar
BHOCHUTCSI B Pa0OUHii )KypHAJ IIPETOaBaTeIs.

«5» (OTJIMYHO): BBHIMOJHEHBI BCe JTAOOpATOpHBIE Pa0OTHI, MPEIYCMOTPEHHBIE TUIAHOM,
o0yyaronuiics 4eTko 1 6e3 OImnOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI.

OO0yuaronuiics:

— Ha BBICOKOM YpPOBHE BIJIAJIC€T 3HAHMEM OCHOB COLIMAIBHOTO B3aUMOJCHUCTBUS WU
peanu3alyu CBOM poju B KOMaH/IE;

— Ha BBICOKOM YpOBHE BJaJCeT OCHOBaMH  BBIPAa0OTKH  CIHOCOOHOCTH K
CaMOOpraHHU3aIUuU caMo00Pa30BaHUIO;

- Ha BBICOKOM YPOBHE YIPABJISET CBOMM BPEMEHEM, BBICTPAHBACT H pPEAIU3yET
TPAEKTOPHIO CAMOPa3BUTHS HA OCHOBE IPUHIIUIIOB 00pa30BaHUs B TEUCHHE BCEH JKU3HU.

«4» (XOpoImIo): BBHIMOJHEHBI BCE JIA0OpAaTOpPHBIE pabOTHI, MPEITyCMOTPEHHBIC IUIAHOM,
o0y4Yaromuiics ¢ KOPPEKTUPYIOMIMMHU 3aMEUYaHUsIMH TIPETIOAaBaTelsl OTBETUI Ha BCE KOHTPOJIbHBIC
BOTIPOCHI.

OOyJarommiics:
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— XOPpOILIO BIAaJEET 3HAHUEM OCHOB COLMAIIBHOTO B3aMMOACUCTBHS U peanu3alii CBOW poju
B KOMAaHJIE;

— XOpOIIO BJIaJeeT OCHOBaMH BBIPA0OTKM CIIOCOOHOCTM K CaMOOpraHW3aluud U

CaM000pa30BaHUIO;

— XOpOWIO YIpaBjsgeT CBOMM BpPEMEHEM, BBICTpauBass M pealusyss TPACKTOPHUIO

CaMOpa3BUTHUS HA OCHOBE IPUHIIUIIOB 0Opa30BaHUs B TE€UEHUE BCEH JKU3HU.

«3» (Y10BJIETBOPUTEJIBHO): BBIIOJIHEHBI BCE JIAOOpAaTOpHBIE PAalbOTHI, MPETyCMOTPEHHBIE
IUIAHOM, C 3aMEUYaHMsSIMU IPeroAaBaTelis; 00yJarouuiics OTBETUII Ha BCE KOHTPOJIbHBIE BOIPOCH! C
3aMEUYaHUAMMU.

— Ha YJOBJIETBOPUTEIILHOM YPOBHE BIIaJIe€T 3HAHMEM OCHOB JTHKETa JEJI0OBOr0 OOIIECHUS;
OCHOBBI YIIPABJICHUS B JICJIOBOM OOILIEHUH; OCHOBHBIE 3aKOHBI KOMMYHHUKAIUH;

— Ha YJOBJETBOPUTEIBLHOM YpPOBHE BIAJE€ET OCHOBAMHU BBIPAOOTKM CIOCOOHOCTH K
CaMOOPraHU3aLUUK CaMOOOPa30BaHUIO;

— Ha YJOBJIETBOPUTEIILHOM YpPOBHE YIIPAaBIISIET CBOMM BPEMEHEM, BBICTpauBas U pealnsys
TPAaeKTOPHIO CAMOPa3BUTHs HA OCHOBE IIPUHIUIIOB 00pa30BaHUs B TEUCHHUE BCEH XKU3HU.

«2» (Hey/0BJ1€TBOPHUTEIBHO): O00yJaroONUiics HE BBITOJHMII WM BBIIOJHWI HEIPABUIIBHO
nabopaTopHble paldOThbl, MPEIYCMOTPEHHBbIE IUIAHOM; OOYYalOIIMHCS OTBETHJ Ha KOHTPOJIbHBIE
BOINPOCHI ¢ OUIMOKAaMH WM HE OTBETUII HA KOHTPOJIbHBIE BOIIPOCHI.

OO0yuaronuiics:

— He croco0eH OCYIIECTBIATH COIMATbHOE B3aMMO/ICHCTBHE U PEaTM30BbIBATH CBOO POJIb B
KOMaHJE;

— HEe BIAaJeeT OCHOBaMM  BBIPAOOTKM  CHOCOOHOCTM K  CaMOOPraHU3aLUMU
CaM000pa30BaHUIO;

— HE KOHTPOJMpPYET U HE YIpaBJIIeT CBOMM BPEMEHEM, BBICTPAMBAs U PpeaIu3ys
TPAaeKTOPHIO CAMOPA3BUTHS HA OCHOBE NIPUHIUIIOB 00pa30BaHUs B TEUCHHUE BCEH XKU3HU.

2.2 Kputrepuu oumeHKH PadoThl 00y4Yamomierocsi Ha Ja0OpPATOPHBLIX 3aHATHAX (OTYET IO
JadopaTopHbIM padoTam)
(popmupoBanue kommereHmuu [1K-2, TTIK-3)

«5» (OTJIMYHO): BBHINIOJHEHbI BCE JIaDOpaTOpHbIE PabOThI, MPENTyCMOTPEHHBIE IJIAHOM, U
HaNMCaHbl 10 HUM OTYETHI; 0OydJaronuiicss 6e3 omuodoK caenanl HeoOXOAUMBIE pacueThl U IPaMOTHO
HamMcan BEIBOABI K paboTam.

«4» (xopomio): BBHINOJIHEHBI Bce JIAOOpaTOpHbIE PabOTHI, MPEAyCMOTPEHHbIE IUIAHOM, U
HAlMCaHbl TI0 HUM OTYETHI; OOYYAIOUIUICS C KOPPEKTUPYIOIUMH 3aMEYaHUsSIMHU IPEroaaBaTess
cenan HeoOXOMMbIE pacyeThl U IPaMOTHO HamKcall BBIBOABI K paboTaM

«3» (Y10BJI€TBOPUTEIbHO): BBHINOJIHEHBI BCE JTAOOpAaTOpHbIE pabOThl, MPEAYCMOTPEHHbBIE
IUTAHOM, W HANWCaHbl MO0 HUM OTYETHI; C 3aMEYaHUsIMH IpErojaBaTelNss OO0yYaroluiics cienan
HEOOXOIMMBIE pacueThl H HAIKMCaN BEIBOABI K paboTam.

«2» (HeyI0BJIETBOPUTEIbHO):00yJarOMUIiCsl HE BBITOJIHWI WM BBIOIHHUI HETPaBHILHO
nmaboparopHbeie paboTHI, MPEAYCMOTPEHHBIE TUIAHOM; HE HAmmMcajd 10 HUM OTYeThI, HE CIenal
HE0OXO0JMMbIE PacyeThl M HE HAMKCall BBIBOIBI K paboTaM.

2.3. Kputepuu OueHKH KOHTPOJIbHOI padoThl
(popmupoBanmne xommereniuii I1K-2, T1K-3)
KontponsHasg palGoTa BBINOMHSETCS 1O BapuaHTaM M BKIOYAEeT TpU  3aJaHHUs.
KonTponbhas paboTa o1leHHBaeTCSl B COOTBETCTBUHU C MPOIIEHTOM IPAaBUIBLHBIX OTBETOB.
) «OTJINYHO» - CBbIIIE 85% MpPaBUIbHBIX OTBETOB;

«xopomo» - ot 70,1% 1o 85% npaBUIIbHBIX OTBETOB;

«yAOBJIETBOPUTENBHOY - OT 55,1% 10 70% npaBUIbHBIX OTBETOB;

ot 0 10 55% npaBUIBHBIX OTBETOB — «HEYIOBJIETBOPUTEIHHO
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Kaxp1if BOIIpoc KOHTPOJIBHON paboOTHl OLIEHMBAETCS MO MATHOAIbHOM mmikane. MTorosas
OILICHKA 10 KOHTPOJIbHOW paboTe BBICTABISETCS, UCXOIS U3 CyMMBl OaJlJIOB, MOJyYEHHBIX 33 TPH
3aJaHHUs.

«5» (maTh 6a1J10B): 00yyaroNMiics JeMOHCTPUPYET CUCTEMHBIE TEOPETUYECKUE 3HAHUSA: Ha
TEOPETHUUECKUH BONPOC KOHTPOJIBHOM pabOoThl OTBEYAET IPaMOTHO M IOJHO, C HEOOXOAMMBIMHU
MOSICHEHUSIMH.

«4» (4yeTnipe Oasuia):o0ydarommiics ¢ HEOONBIIMMH HETOYHOCTSAMH JIEMOHCTPUPYET
CHUCTEMHBIE TEOPETUYECKHE 3HAHHSI: Ha TEOPETUYECKUIl BOMPOC KOHTPOJIHHOW pabOTHI OTBEUYAET
IPaMOTHO H TOJIHO, 03 TPyObIX OMOOK U C HEOOXOIUMBIMU TOSICHEHUSIMU

«3» (Tpu 0anna): oOyuaroluiicss He IEMOHCTPUPYET CHCTEMHBIX TEOPETHUYECKUE 3HAHUM:
Ha TEOPETHYECKUH BONPOC KOHTPOJBHOW pabOThl OTBEYAET YAaCTUYHO U C CYIIECTBEHHBIMU
olIMOKaMH, HE 1aeT HEOOXOAUMBIX MOSICHEHUH.

«2» (1Ba Daju1a): OO0yYaIOUIMIiCS HE UMEET CHCTEMHBIX TEOPETHYECKHE 3HAHMIA:. Ha BOIIPOC
KOHTPOJIbHOM pPa0OTHl OTBEYACT YACTUYHO W C TPYOBIMH OIMMOKAaMH, HE JaeT HEOOXOIUMBIX
MOSICHEHU .

«1» (ommH 6ama): oOyyarommiics HE HWMEeT CHUCTEMHBIX TEOPEeTHYECKHE 3HAHWUU: Ha
TEOPETHUUECKUN BOTIPOC KOHTPOJIHHON pabOTHI HE OTBEUAET.

[Tpunoxenue 3
Ilpumepnuie éonpocwi

1. SBnenue Bsi3KO- ynpyroctu. @uznyeckas U MaTeMaTHUecKas MojeNu. MeToibl ucciel0BaHus
BSI3KO- yrpyroctu. Bpemsi pemakcammu. CriocoObl ompezeneHus. MeXxaHWYeCKuil THCTEepe3ucC.
Juarpammsl. I1apameTpsl

2. IlnactuyHocTh. Pu3MUecKass M MaTeMaTHYecKas MOJAEIM IUIACTUYHBIX TeJl. 3aKOH BSI3KOTO
teueHuss HproroHa. MeToipl HCCiieIOBaHUS IUIACTUYHBIX TEI.

3. JHonroBpeMmeHHas npoyHocTh. KuHeTndeckass npupoaa MpOYHOCTH TBEPHABIX Tell.

4. PocT MarucTpaibHBIX TPEUIUH NPU XPYIIKOM, KBa3UXPYIIKOM U MJIACTUYECKOM Pa3pylICHUH
MaTepuasoB.

5. MexaHnyeckne XapakTEPUCTUKM MaTepualoB. JluarpaMMa pa3pylIeHHs] U €€ XapaKTepHBIE
TOYKH, U3yUYECHHBIE TIPH BBIIIOJIHEHUH NPakTUKyMa 1o Kypcy @XMII.

6. AHM30TpONUs MEXaHMYECKUX CBOWCTB MOJIUMEPHBIX M KOMIIO3MIIMOHHBIX MaTE€pHalOB.
Mertoabl OJIy4eHUS U YCTPaHEHHUSI.

7. ®opmyna 'puddurca s Xpynkoro pa3pyuieHuss MaTepragIoB. DHEPTETUIECCKUI KpUTEPUN
IIPOYHOCTH.

8. MonekynsipHas  CTpyKTypa MOJIMMEpPOB.  MeToapl OLEHKM M XapaKTEpUCTUKU MacChl
MaKpOMOJIEKYI.

9. HaamonexynsipHasi CTpyKTypa IUIEHOK U3 PA3JIMYHBIX TOJIUMEPOB. THUIIBI HAIMOIEKYIAPHBIX
CTPYKTYpHBIX oOpa3zoBanuii. CiocoObl ((OPMHUPOBAHUS U NU3YUYECHUSI.

10. ®a3oBble nepexonbl B noaumepax. Kpucraminyeckass CTpyKTypa MOJIMMEPOB.

11. ITapameTpsl ¥ (haKTOPHI BIUSIOMINE HA BEIMYUHY CTENICHH KPUCTATMIHOCTH.

12. ®usnyeckue COCTOSIHUS MOJUMEPOB. TepmMoMexaHHuyecKass KpuBasl.

13. [Ipumepsl IIEHOK U3 Pa3INYHbIX TOJIMMEPOB B PA3HBIX COCTOSIHUSAX.

14. BbIcOKOIUCIIEPCHOE OPUEHTHPOBAHHOE COCTOSHUE TMOJIMMEpPOB. YCIOBUS Mepexoia u
0COOEHHOCTH MEXaHHUYECKUX M COPOLIMOHHBIX CBOMCTB IJIEHOK B TOM COCTOSTHHH.

15. IIponunaemocts noaumepoB. [lapameTprl 1 cocoObl OLIEHKHU Ta30npoHUiaeMocTH. CrocoObl
CHMKEHUS Ta30IPOHULIAEMOCTH.
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16. Teopun anresuu. [lpumepsl coeluHEHHsA IUIGHOK U3 OJIHOTO M PA3JIHYHBIX MOJIMMEPOB.
Meroanka u3MepeHus aare3uOHHON MPOYHOCTH

17. CmauuBanue u pacTBopeHue mnonumepoB. KoauuecTBeHHass Mepa CpOJACTBA JKUAKOCTU U
MOJIMMEPOB Pa3HOro cTpoeHus. I1yTh NoBBILIEHUSsI SHEPTUU TIOBEPXHOCTU INIEHOK U3 Pa3JIMYHbIX
MIOJIMMEPOB.

IIpumep TeCcTOBBIX 3aJaHUH

I: T3301, KT=1, TEMA = «IIK-2»

S: DHeprus Kore3uu BELIECTBA ONPEAEISIETCS BEINYUHON
+: SHTAJIBIINU UCTIAPEHUS

—: HTAJIBINY IIABIICHUS

—: CTaHJAaPTHOM SHTAJILIIMK 00pa30BaHUA

—: TEMIIEPATypPHI IIJIaBJICHUS

I: T3302, KT=1, TEMA = «I1K-2»

S: TIMOTHOCTH PHEPTUU KOTE3UU BEIIECTB ONPENENIeTCs] BETMUYNHOM
+: SHTAJBIIMN UCTIAPCHUS

—: DHTAJIBITUH TUIABJICHHS

—! CTAaHIaPTHOM PHTATBIIUN 00pa30BaHUS

— TeMIECpaTyphbl IJIABJICHUA

I: T3302, KT=1, TEMA = «I1K-3»

S: [I1OTHOCTH IHEPTUU KOTE3WH BEIIECTB B COCTABE KPACKH OMPEICIISAETCS BETMYUHON SHTATBITUN
#H## xuaKocTH

+: UcrapeHus

I: T3303, KT=1, TEMA = «IIK-3»

S: [NapameTp pacTBOPUMOCTH MOJIMMEPHOTO MaTepuaja OINpeaesseTcs] BETUYHMHON
+: DHTAJIBIINU UCIIAPECHUS

—: DHTAJIbIINY IUIABJICHUA

—! CTaHAAPTHOM SHTAIBINENH 00pa30BaHUs

—: TEMIIEPATYpPhI IIaBICHUAS

1: T3303, KT=1, TEMA = «I1K-2»

S: [TapameTp pacTBOPUMOCTH MOJIMMEPHOT0 MaTepraia ONpeaAeseTCs BEINYMHON SHTABIUY #H#
YKUJKOCTH

+: UcrapeHus

I: T304, KT=2, TEMA = «IIK-3»

S: [TapameTp pacTBOPUMOCTH MTOJIMMEPHOTO MaTepraa OIpeesieTCs 0 XapaKTeprUCTUKaM
BEIIECTBA

+: SHEPTUU KOTe3UU U MOJIBHOMY 00BeMy

—! SHEPrUM KOT€3UH U MOJIIPHON Macce

—! YIETTbHOW YHEPTHH TIJIABIICHHS U MOJISIPHOU Macce

—! TeMIIepaTypbl IUIABJIECHUS U IIOTHOCTH

I: T3305, KT=2, TEMA = «ITK-3»

S: [Tapametp pactBopumocTH (I1P) BemecTBa B cocTaBe Kpacku MOXKET OBITh MPUOTU3UTEIBHO PACCUUTAH
+: o MmonbHOMY BKJay B [1P 1 MOBHOI 1071€ CTPYKTYPHBIX TPYIIIT COCTABIISIOIINX MOJIEKYITY
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—! [0 MOJIBHOMY BKJIaJy W MacC€ CTPYKTYPHBIX I'DYIII COCTaBIIAIOIINX MOJIEKYILY
—! DHEPI'UH IUIABICHHS U MOJIBHOM J0J1€ CTPYKTYPHBIX I'PYIIIT COCTaBIAIOIIMX MOJICKYILY
+: o aromapHoMy Bkiafgy B I1P u atomapHOil 00BbEMHOM 10716 aTOMOB XUMHUECKUX 3JIEMEHTOB

I: T370, KT=1, TEMA = «I1K-2»
S: Xumuueckas ¢Gopmysa MOBTOPSIONIETOCS 3B€HA BBICOKOMOJIEKYJISIPHOTO COEIMHEHHS

CH,— CCl,

L —I 7

—! TIOJINBUHWIXJIOPU
—: TIOJIMBUHWJT

+: HOTMBUJINACHXJIOPU
—: BUHUILIACT

I: T371, KT=2, TEMA = «IIK-2»
S: Xumuyeckas (popmysia MOBTOPSIONMIETOCS 3BEHA MOJIUMEPA ............

OH
CH,
Crg
— —'n

—: MOJTMBUHWIIXJIOPU/T
—: monmpeHmIeH
+: denondopmanpaeruaHas cMmona
—: TIOJTUCYTH(POH

I: T372, KT=2, TEMA = «I1K-2»
S: Xumuueckas (hopmysia TTOBTOPSIOIIETOCS 3BEHA BBICOKOMOJIEKYISIPHOTO COCTUHCHHUS

—(—NH NH—C—0—R—0—

e CH 3
—: MMOJTHAMU]T
—: IOTTU(EHUIT

+: HouypeTaH
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—: (peHMIIOTUIACT

I: T373, KT=2, TEMA = «I1K-2»
S: Xumuueckas (hopmyisia TOBTOPSIONIETOCS 3BEHA BBICOKOMOJICKYJISIPHOTO COCIUHCHHUS

CH,—CH

L OH —In

—: IOJIMBUHHWJIXJIOPU ]
—. IIOJIMBUHUJI

+: HOJIMBUIIOBBIN CIIUpPT
—. BUHHIIIIACT

I: T374, KT=2, TEMA = «ITK-2»
SI XUMHAUYECKas Q)OpMy.]'Ia MOBTOPAIOIICTOCA 3BC€HA BBICOKOMOJICKYJIAPHOTO COCAUMHCHUA

CH;—C ==CH——CHj,

+: MOJIUXJIOPOIIPEH
— IIOJIMBUHUIXJIOPUL
+: HAUpUT

— IIOJIMA30IPEH

I: T375, KT=2, TEMA = «IIK-2»
S: Xumnueckas Gopmysa MOBTOPSIOUIETOCS 3BE€HA BHICOKOMOJICKYJISIPHOTO COEIUHEHHS

—! MOJIMMETUJIAlleTaT
—! TIOJINBUHWIXJIOPH T

+: monmdpupmMeTakpuIat
—! TIOJIMU3O0TIPEH

I: T376, KT=2, TEMA = «IIK-2»
S: Xumwudeckas (hopmysia TTOBTOPSIONIETOCS 3BEHA BBICOKOMOJIEKYJISIPHOTO COSAUHCHHUS
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8} O——CH,

+: TOJTMMETHIIMETaKpUITaT

—: TIOJIMBUHITXIIOPHT

—: TIOJIMU3OTIPECH

—: IIOJIMAIeTaT

I: T377, KT=2, TEMA = «I1K-2»

S: Xumnueckas Gopmysa MOBTOPSIOUIETOCS 3BEHA BBICOKOMOJIEKYJISIPHOTO COEIMHEHHS

CH,—CH

(=N

+: HOJITHaKPWIOHUTPUII

—: IIOJIMMETUIIMETaKPUJIaT
—IIOJMU3011OHAT

—! IIOJIMM30IIPEH

I: T378, KT=1, TEMA = «IIK-3»
S: Xumunueckast (opmysa MOBTOPSIOMIETOCS 3B€HA BHICOKOMOJIEKYJISIPHOTO COCIMHEHHUS

CH,—CH

OR

+: MOMMBUHUIOBBINA 3(hUp
—: TIOIUMETHIIMETaKPHUIIAT
—! MIOJIMAaKpUIIaT

—! MOJIMaIeTaT

I: T379, KT=3, TEMA = «I1K-2»
S: Xumuueckast opMyJia MOBTOPSIOLIETOCs 3Be€Ha (00111as1) ISl CIEeIYIOIUX OJIUMEPOB

—! TIOJIMBUHMII(TOPHT

—: moMBWIAACH(TOPU T
+: monuTeTpadTOPITHICH
—: BUHUILIACT

+: ¢roporutact 4

+: Tedion
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KOHTPOJIb COOPMHUPOBAHHOCTHU KOMITIETEHIIUM

IIK-2 -Cnoco6eH HCI0/1b30BATh HA MPAKTHKE 3HAHUS 0 MOJIHMEPHBIX MaTePUAJIAX Pa3JIUuYHOI0
HA3HAYEHMHS, BLIMOJIHATH HCCJIECAOBAHUS U HCIIBITAHUS MaTepPHAJIOB.

HIIK2.3 OopabaTbiBaeT, aHAJM3UPYET W NMPeACTABJIAET Pe3yJabTaThl MCCJIEJOBAHHI B BHIE
OTYETOB.

1. HanMmonekynspHas CTpYKTypa IUICHOK M3 Pa3NIMYHBIX MOJMMEPOB. THIBI HAJAMOICKYIISIPHBIX
CTPYKTYPHBIX 00pa30BaHHIA.

HaamosekysipHble CTPYKTYPBl — 3TO CTPYKTYPbI, BOZHUKAIOIIUE B PE3yJbTaTe TOH WIIM MHOHM YKIIAJKH
MakpoMoJiekyn. s TOMMMEepoB XapakKTepHa MHOTOYPOBHEBas HAJAMOJICKYJSIpHAST OpTaHU3aIusl.
[pocreiiime (GOpMbI  HAAMOJEKYJSIPHBIX ~ CTPYKTYpP — TJOOYJSpHBIC WM TAYeYHbIe arperarhbl
MakpoMmoJiekys1.  HaamonekyssipHbie  CTpyKTYypsl B amopdHOM  cocrostHud.  DopmupoBaHue
HaJIMOJICKYJISIPHBIX CTPYKTYp HauWHaeTcs B aMOp(HOI obiacTu. YiKe B paciijiaBe MoJMMepa BOSHHKAOT
BpeMeHHbIe (ITYKTyallMOHHbIC 00pa30BaHUS — JOMEHBI, BHYTPH KOTOPBIX COOTI0IAeTCS OIMKHUK TOPSIIOK
B PACITIOJIOKEHHUH IIETeH, NMEIONIMX CKJIa4aTyr0 KoH(popMaluio. JJoMeHbl B AajbHEHIIIEM MOI'YT UIPATh
POJIb 3apoibliieit KpucTayuiu3auu. [1auku — He3aBUCUMBIE CTPYKTYPHBIC 00pa30BaHUs, B KOTOPHIC BXOJIST
OT JIECSITKOB JI0 COTEH Pa3BEPHYTHIX MaKpOMOJeKysd. [iMHa madek 3HaYUTENHHO MPEBOCXOIUT JUIUHY
OTJCTbHBIX Ierned. Kak u B JoMeHax, B aMOP(HBIX Mavykax HaOJI0JaeTCsl TONBKO ONVKHUM MOPSIOK B
PACIIOJIOKEHUM MaKpOMOJICKYJ M HX 3BEHbEB. llauku 1o pasMepaM M YHUCIY BXOMISIIUX B HHX
MaKpOMOJIEKYJI B HECKOJIBKO pa3 MEHBIIIEC JOMEHOB, HO 00JIee YIOPSIIOUYCHBI U 00JIee YCTOWYHUBBI, TAK KaK
HUMEIOT JUTMTENbHbIC BpeMeHa penakcaiuu. B amopdubix smacromepax (mpu Tc < T < Trt) u3 mavek
(hOpMUPYIOTCST TI0JI0CATBIE CTPYKTYPbI, B KOTOPBIX arperupyroiide Mavyku CiIMBaroTcs. M3 mosocaThix
CTPYKTYp 3aTeM (DOPMHUPYIOTCS KPUCTAIUITMYECKUE (PUOPHIUIBI, MEPEXOAIIUe 3aTeM B CHEPOIUTHI UIIH
MOHOKpPHUCTA/IIBL. B cTeknoodpasnpix momumepax (mpu T < Tc), korma MakpOMOJEKYJIbl B IMavkax
MAJIONIO/IBUKHBI,  00pa3yroTcst (GUOPHIUIBI, B KOTOPBIX MAYKH COXPAHSIOTCS Kak — OTJCNbHbBIC
aneMeHThl. OUOPHIUIBI — arperarhbl MapajiejibHO YIaKOBaHHBIX Ienei. [yimHa GuOpWILT 3HAYUTEITBHO
MIPEBOCXOAUT TONIUHY (Tipu TonuHe 10-20 HM ATMHA JOCTHTaeT HECKOIBKUX MUKPOH ), TIO3TOMY BHEIITHE
(hUOPHILIBI IPEACTABIIAIOT COOOM TOHKHE MPOTSHKEHHBIC HUTCBHIHBIC 00Opa30BaHMUS.

2. Poct MarmcTpampHBIX TPEIIMH TPU XPYIKOM, KBa3UXPYNKOM M IUIACTHYECKOM pa3pyIlICHUH
MaTepHaJIoB.

MexaHuka TpelIMH M3y4aeT BOMNPOCHI pOCTa MHUKPOTPEIIMH M 00pa30BaHMs MaruCTPalbHBIX
TpeuH. OCHOBHBIM TIPEATIONOKEHNEM 3/IeCh ABIISETCS TO, YTO TPEIIMHA MPEJCTaBIsgeT co00il MIens
MaJIOH JAJIMHBI ¢ TOM WM MHOM (OPMOM KOHYMKA TpeluHbl. [lepBbiii BOMPOC, KOTOPBIH HYKHO PELINTH,
COCTOMT B TOM, 4YTO IPOUCXOAUT C TPEIIMHOM Mocie MPHUIIOKEHUs K Tely TOro WJIM HHOTO BUAA
BHEIIHUX HArpy30K IIPU KaKUX YPOBHSX HArpy>KeHHs TpPEIIMHA CTAOWJIbHA, a NPU KAKUX OHA HAYHET
pa3BUBaTbCI M J0 KAaKOH CTENEeHU. B cuiy Takoil IIOCTAHOBKM 3a/aud pas3jiudyar0T PaBHOBECHBIC
(crabunM3upoBaBIIMECS) M HEpaBHOBECHbIC (pacTyllue) TpeIUMHbl. B MeXaHuke paccMaTpUBarOT
CJICAYIOIIME OCHOBHBIE BHABI Pa3pyLICHUsS: IJIacTHUecKoe (Bs3Koe) paspyuieHue. llpoucxomut mpu
CYIIIECTBEHHOH IUTaCTHYECKON JeopManny, MPOTEKAIome NpakTHYecKH IO BceMy 00beMy Tena.
ComnpoBosxaaercst Oonbiinmu nedopmanusivu. Kak npaBuiio — nporuece JUIMTenbHbIH o Bpemenu. [locie
paspylLIeHHs 4acTH Tejda COBMECTUTh HE YJaeTcs, XpYINKoe paspylieHue. [Ipoucxoaut B pesynbrare
pacrpoCTpaHeHUs] MarucTPajJbHON TPELIMHBL, IIPU 3TOM IUIACTUYECKHE Ie(OpMaly COCPEAOTOUYEHB! B
MaJIOH 00JIACTH BEPUIMHBI TPEIIUHBI.

Buzbl Xpynkoro pa3pyLieHus:

a) MneanpHo-xpymikoe (yrmpyroe) pa3pyueHne IpoucXoauT 0e3 TuracTudeckux aedopmanuii. M3 0ckoakoB
Pa3pyLICHHOTO Tela MOKHO 3aHOBO COCTaBHTh TeNO MPEKHHUX PasMepoB. AOCOIIOTHO XpYNKOe
paspylieHre BO3MOXKHO TOJBKO Ui MaTepuajoB MMEIOIUX Ha Juarpamme J1e(OopMHUpOBaHHUS TOIBKO
YIOPYTUi y4acTOK;

25


https://mash-xxl.info/info/546427
https://mash-xxl.info/info/480928
https://mash-xxl.info/info/480928

0) KBaszuxpymnkoe pa3pylienne — 370 pa3pymieHne, Mpu KOTOPOM IUIaCTHYEcKas 30Ha HAXOAUTCS B MaJon
00JacTi BOJIM3W BEPIINHEI TPEITUHBL. Bes ocTanpHas 4acTh HAXOAUTCS B YIIPYTOM COCTOSTHHHU. B TeXHUKe
KBa3uUXPYIKUM pa3pylIeHHEM Ha3bIBAlOT TAKOE pa3pyIlleHne, PH KOTOPOM HaIPsDKEHUE B HETTO-CEUCHUH
0oJIbIIIe TIpeieNia TeKYYeCTH, HO MEHBIIIE Mpejieia MPOYHOCTH.

1. IlapameTp pacTBOPUMOCTH IOJIMMEPHOIO MaTepUalla ONpPeAEIsIeTCs BETMYNHON SHTAJIBIINN #H#
JKUIKOCTH
+: ucnapeHus

3. Xwumuueckas (Gopmyrna MOBTOPSIOMIETOCS 3BeHa (001as) IUisl CIeMyIONIMX MOJIMMEPOB

CF,—CF,

—! MOTIMBUHUIPTOPU

—: moNMBUIHACH(TOPU
+: monureTpadTOPITUIICH
—! BUHUIUIACT

+: ¢roporutact 4

+: Teprion

IIK-3 Cnioco6eH BHINOJIHATH HHCTPYMEHTAJBLHBINA aHAJIN3 CHIPhSI, MATEPHAJIOB M TOTOBOI
JIAKOKPACOYHOH MPOAYKIUH, BHIPAOATHIBATH PEKOMEHIAMH 110 KOPPEeKTHPOBKE UX penenTtyp
HIIK 3.1. CocraBasieT mMporpaMmMbl HCHBITAHUH JIAKOKPACOYHBIX MATEPHATIOB COIVIACHO

HOPMATHBHO-TEXHUYECKOH JOKYMEHTALMH
HIIK 3.3. BripaGaTbiBaeT peKOMeHIAUMHU N0 KOPPEKTHPOBKE MJIM ONTHMU3ALUM peuentyp
JIAKOKPACOYHBIX U KJIESIUX MATEPUAJI0OB

+  —

: 110 MoJiIbHOMY BKJI1ay B [1P 1 MOIbHOM f0J1€ CTPYKTYPHBIX TPYII COCTABIISIOIIUX MOJIEKYITY
—: 110 MOJIBHOMY BKJIaJy M Macce CTPYKTYPHBIX IPYII COCTABISIOIINX MOJIEKYIY

: BHEPTUU IIJIABJICHUS U MOJIBHOM J10JI€ CTPYKTYPHBIX IPYII COCTABIISIOIINX MOJIEKYITY

+: mo aromapHoMy Bkiiaay B [1P u aromapHOl 00BEMHOM [10JIe AaTOMOB XUMUYECKHX 3JICMEHTOB

1. Ilpomecc COIKCTPY3UM KaK METO]I MOTYUCHUS ITICHOUYHBIX CUCTEM.

OaHMM W3 METOOB TOJIY4€HHS MHOTOCIOMHBIX IJICHOYHBIX CHCTEM SIBJISIOTCS COIKCTPY3HUs
(pykaBHasi W IUIOCKOLIEEBast), SKCTPY3MOHHOE JTAMUHUPOBAHUE, CKICHBAHUE, HAHECEHHE MOKPBITUH U3
pacTBopa W JAWCIIEpCHHd W BakyyMHas MeTaimmsanus. llonmMepHsble ciom codeTaroTcss ¢ Oymarow,
KapTOHOM, METaJJIOM WJIM TKaHbio. KoJIMuecTBO €10eB B TaKMX IUIEHKAaX MOXKET COCTaBJIATH OT JBYX JI0
necatu. Psj ciioeB B Takoil cucTeMe MOXKET MEHSThCS M HOBTOPSTHCA. COIKCTPY3UeH MOIyqatoT TOJIBKO
MHOTOCIIOWHBIE TUICHKH. [lomuMepsl uid COIKCTPY3MHM — MOJUATHIICHBI M COMOJMMEPHl JTHUJICHA C
BUHHWJIAIIETATOM U BHHWJIOBBIM CHHPTOM, MOJHMIIPONHIICH, COMOIUMEPHI XJIOPCOIEPKALINX OJIC(hUHOB —
BUHWJIXJIOPH/IA ¥ BHHUJIHICHXIIOPHU/IA, TIOJTHAMU/IBI

IIpeumyimecTBa mpomnecca COIKCTPY3MU: OJHOCTAJAUHHOCTH; SKOHOMHUYHOCTB; BO3MOYKHOCTBH
(hopMUpOBaHUS TOHKUX CJIOEB U PETyIUPOBAHNS UX TOJIIWHBIL, U3MEHEHHE YHCIa CI0OEB B MaTeprae.

BakHoe T10CTOMHCTBO Mpolecca COIKCTPY3MHU: HCIOIH30BAaHHUE MOJUMEPOB, KOTOPHIE HENb3s
nepepadaThIBaTh IKCTPY3UEH A BBIPAOOTKH MOHOIIJICHOK;
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ITonyyeHue 3CTETUYECKUX KAYECTB IIyTEM COYETAHUs MOJIMMEPOB, PA3IUYAIOIIMXCS [[BETOM WU
(axTypoil MOBEpXHOCTH;

[Ipu coakcTpy3uu AOPOTOCTOAIINE TOOABKH (AHTHOKCHIAHTHI, CBETOCTA0MIIN3AaTOPBI, CKOJIB3SIINE
1 aHTUCTATHYECKHE areHThl) MOXHO J100aBIISITh B HEKOTOPBIE CIIOH.

2. ®akTopsl, BAUSIOUINE HA OKUCIUTEIbHYIO TOJTUMEPU3AIIUI0 KPACOUHBIX CIIOEB.

CKOpOCTh M KadecTBO 3aKpeIJICHHWS I€YaTHOM Kpackd Ha OTTHCKE, a TaKXe IPOYHOCTh
00pazoBaBIICiics KpPacouyHOW TUIEHKHM K HCTUPAHUIO BO MHOTOM 3aBHCAT OT CBOWCTB NPHUMEHSEMBIX
3arevyaTblBaEMbIX MATEPHANIOB. [INTENBHOCTh OTBEPIKACHHS MOKPBITHI MOXKET COCTABIATH A0 95 % oT
o01ell POAOIKUTEIBHOCTH LUKJIA OTAEIKH. DTUM OOBACHSETCA 0CO00 BaKHAs POJIb OTBEPIXKICHMS
MOKPBITUM ~ Kak  Haubojee  MPOAOJDKUTEIIFHOMY — MpOLeccy M 3aBHCALIEMY OT  MHOTHX
¢axTopos. IlnenkooOpazoBaHre — 3TO MPOLECC EPex01a JAKOKPACOUYHOI0 MaTepyaa U3 >KUAKOro Win
BA3KOTEKYYEero COCTOSHUI B TBepIoe ¢ O0Opa3oBaHHWEM aJre3MOHHOTO MOKPBITHUS Ha IMOBEPXHOCTH
1oy103KKHU. [ 1eHKo00pa3oBaHue OCYIIECTBISETCS B PE3yJIbTaTe OTBEPKACHHS IOKPBITHS 32 CUET SBJICHUH,
3aBHUCAIIUX OT MPHUPOJIBI JIAKOKPACOYHOTO MaTeprana. OKHCIUTENbHAs MOJTUMEPU3aLNs TPOUCXOAUT MIPH
00pa3oBaHMM MMOJUMEPOB M3 HEHACHIIICHHBIX COSAMHEHNH 3a CUET MOTJIOIIEHHs UMY Kuciopoza. [Ipomece
OTBEPKJCHUS TUICHKU B 3TOM CIIy4ae YCKOPSIETCSl B IPUCYTCTBUN CUKKATUBOB.

1. Hoquy KpaCKH! U JIaKH, UCTIOJIb3yEMBIC C PTYTHBIMHU JIaMIIaMH, HC MOTYT OBITH MCIIOJIE30BAHEI CO
CBCTOAMOAHBIMH UCTOYHHUKAM I/ISJ'Iy‘IeHI/IH?

a) IMOTOMY, YTO KpPAaCKH! U JIAKU JJI1 CBETOAMOAHBIX HCTOYHUKOB UMCIOT NPUHIIUITUATIBHO pr1"0]71
MCXAaHHM3M 3aKPCIIJICHUA,

6) CBCTOOHMOJHBIC HCTOYHUKH UMCIOT OUYCHb yBKI/Iﬁ CIICKTpP U3JIYyUCHUA, HeﬂOCTaTOQHBIﬁ JJI1 HTHUIIManun
noJimMepuru3alii B KpaCKax JIJid PTYTHBIX JIaMII;

B) 9TO OIIMOOYHOE YTBEPKACHUC, MATCPpHAJIbI TSI CBETOANOAHBIX HCTOYHUKOB U PTYTHBIX JIaMIT
B3aMO3aMCHACMBIC.

KOHTPOJIb COOPMHUPOBAHHOCTHU KOMITIETEHIIUM

IIK-2 -Cnioco0eH Mcnoib30BaTh HA MPAKTHKE 3HAHUSA 0 MOJMMEPHBIX MaTepraiax pa3JInyHoOro
Ha3HAYEHMs1, BLIMOJIHATH HCCJIE0BAHUS U UCTIBITAHUSA MaTepHAaJIoB.

HIIK2.3 OopabaTpiBaeT, aHAJIH3UPYeT U MPeEACTABIAET Pe3yabTaThbl HCCJIEJ0BAHHI B BH/E
0T4YeTOoB.

4. HagmonekynsipHas CTPYKTypa IUICHOK M3 Pa3IMYHBIX MOJUMEPOB. THITBI HAIMOIEKYISPHBIX
CTPYKTYPHBIX 00pa30oBaHUM.

HangmonexkynsipHble CTPYKTYpPBI — 3TO CTPYKTYpPBI, BO3HUKAIOLINE B PE3yJIbTaTe TOM WJIM WHOW YKIIAIKH
MakpoMoJieKyn. Il IOIMMEpPOB XapakTepHa MHOTOYPOBHEBas HAJAMOJICKYJSpHAs OpraHU3alusl.
[Ipocreiiime QGOpMbI  HAAMOJEKYJSPHBIX CTPYKTYp — TJOOYJNSApHBIE WM [AY€YHbIe arperaTbl
Makpomosekys.  HaaMonekyisipHele  CTpyKTypbl B aMmopdHOM  coctosHuu. Dopmuposanue
HAJMOJIEKYJISIPHBIX CTPYKTYp HauWHaeTcs B aMOp(HOI obiacTh. Yike B pacijiaBe MmojuMepa BOSHUKAIOT
BpeMEHHbIE (IIyKTyallMOHHbIE 00pa30BaHuUs — JOMEHBI, BHYTPH KOTOPBIX COOMI0IaeTCs OIMKHUKN TOPSIIOK
B PACIOJIOKEHHUHU 1IeTIel, UMEIOLIMX CKIaa4aTyio KoH(opmanuio. JloMeHbI B gajgbHEHIIEM MOTYT MIPaTh
PO 3apoIbIIei KpucTayum3anuu. [lauky — He3aBHCHMBIE CTPYKTYPHBIE 00pa30BaHus, B KOTOPHIE BXOSAT
OT JIECATKOB JI0 COTEH Pa3BEPHYTBHIX MAKpOMOJIEKyHd. /[JIMHA MadyeK 3HAYUTENIBHO MPEBOCXOAUT JUIUHY
oTAenbHbIX Heneld. Kak u B joMeHax, B aMOp@HBIX MauKax HAOJIOJAeTCsl TOJNBKO OJMKHHM MOPSAOK B
PacCTONOKEHHUH MakKpOMOJEKYJ M HX 3BeHbeB. llaukm mo pasmepaM M 4YHCIy BXOASIIUX B HHX
MaKpOMOJIEKYJI B HECKOJIBKO Pa3 MEHbILE JIOMEHOB, HO 0oJiee yropsiioueHsl U 00Jiee yCTOHUUBBI, TaK KAk
HUMEIOT JUIMTENbHBbIE BpeMeHa penakcauuu. B amopdubix smactomepax (mpu Tc <T <Tt) mu3 mauex
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(hopMHpYIOTCS TOI0CAThIE CTPYKTYPHI, B KOTOPBIX arperupyrolIue Madykd CIUBAIOTCS. M3 moocaThix
CTPYKTYp 3aTeM (DOPMHUPYIOTCS KpPUCTAIUIMYECKUE (PUOPHUIUIBI, MEPEXOJISAIINe 3aTeM B CHEPOJIUTHI WITH
MOHOKpPHUCTA/UIBL. B cTeknoodpasnpix momumepax (mpu T < Tc), korgja MakpoOMOJCKYJbl B TMaykax
MAaJIOTIO/IBUKHBI,  00pa3yroTcst (GUOPHIUTBI, B KOTOPBIX TMAYKW COXPAHSIOTCS KaK  OTJACJbHBIC
aneMeHThl. OUOPHIUIBI — arperarbl MapajuiebHO yIAKOBAaHHBIX Ienei. JlimHa GuOpMII 3HAYNUTEIIBHO
MIPEBOCXOAUT TONIUHY (Tipu TonuHe 10-20 HM ITHUHA TOCTHTaeT HECKOJIBKUX MHUKPOH ), [IO3TOMY BHEIITHE
(hUOPHILIBI IPEACTABIIIOT COOOM TOHKHE MPOTSHKEHHBIC HUTEBHIHBIC 00pa30BaHMUS.

5. PoCT MarucTpagbHBIX TPEIIUH MPU XPYIKOM, KBa3HUXPYIMKOM M IUIACTUYECKOM pPa3pyIICHUH
MaTepUaJIoB.

MexaHnka TpemMH M3y4daeT BONPOCHl pOCTa MHUKPOTPEIIMH U 00pa3oBaHMs MarucTpajbHBIX
TpemrH. OCHOBHBIM NPEANOI0KEHUEM 3/1eCh SIBJISIETCSl TO, YTO TPELIMHA IPEJCTABIsIeT COOOH MIeib
MaJIOH JJIMHBI C TOW WM WHOW (hOpMOM KOHYMKA TPEUTHHBI. [lepBrIii BOpoc, KOTOPHI HY)KHO PEIINTH,
COCTOMT B TOM, YTO MPOUCXOJUT C TPEIIMHOM Mocje MPUIIOKEHUs K Tely TOro WIM HMHOTO BUAA
BHEIIHUX HAarpy30K IPH KaKUX YPOBHSX HArpy>KeHHs TpPEHIMHA CTaOWiIbHA, a MPHU KAKUX OHA HAYHET
pa3BHBATBCA M [0 KakKOM CTeNeHW. B cmiay Takoil NOCTAaHOBKHM 3aJadd DPA3INYalOT PaBHOBECHBIE
(crabunm3upoBaBIIeCs) ¥ HEpaBHOBECHBIC (pacTyllye) TpEeIMHbl. B MeXaHuke paccMaTpUBarOT
CIIEAYIOIIME OCHOBHBIC BHJABI Pa3pyLICHUs: IJIacTHUecKoe (Bs3koe) paspyuienue. llpoucxomut mpu
CYLIECTBCHHOM IJIacTHUECKOH JedopManuy, NpOTEKarolleld MPaKTHYeCKH II0 BceMy o00beMy Tea.
ComnpoBoxxaaercs: 6ompmmMu gedopmanmsmMu. Kak mpaBuio — mporece AIUTensHbIN Mo BpeMenu. [locie
paspylleHHus 4acTu Tejda COBMECTUTh HE yJaeTcs, XpyIKoe paspyuieHue. [Ipoucxoaur B pesynbrare
pacrpocTpaHEeHUs] MaruCTpajJbHON TPELIMHBL, PH 3TOM IUIACTHYECKHE JeOpMald COCPEAOTOUYEHBI B
MaJIOi 00JIaCTH BEPLIMHBI TPEILUHBI.

Bunel xpynkoro paszpyieHus:

a) MneanbHo-xpynkoe (ynpyroe) paspymeHnue MpoucxXoJuT 0e3 miacTuueckux aedopmanuii. 13 ockoiaxos
Pa3pyLICHHOTO Tela MOKHO 3aHOBO COCTaBHTh TeNO TMPEKHHUX pPasMepoB. AOCOIIOTHO XpPYNKOE
paspylieHre BO3MOXKHO TOJIBKO JJISi MaTepUaioB UMEIOLIMX Ha Juarpamme aeOopMHPOBaHHS TOJIBKO
YIOPYTHil y4acTOK;

0) KBazuxpynkoe paspyluieHue — 3T0 pa3pyllieHne, Ipyu KOTOPOM IUTacTHYEeCcKas 30Ha HAXOAUTCS B Majlon
o0JiacTu BOJIM3M BEPIIMHBI TPEIUHbL. Bes ocTasibHast 4acTh HAXOIUTCS B YIPYTOM COCTOSIHUM. B TexHuke
KBa3UXPYINKHUM pa3pylIeHHEeM Ha3bIBaIOT TAKOE pa3pylleHne, P KOTOPOM HaIPsKEHUE B HETTO-CEYEHUN
Oouiblile Tpesesa TeKy4eCTH, HO MEHBIIE Tpeieia IPOYHOCTH.

1. IlapameTrp pacTBOPUMOCTH IOJIMMEPHOIO MaTepUalla ONPEAEISIeTC BETMUYNHON SHTAJIBIINN ##
KHUIKOCTU
+: ucnapeHus

6. Xwumudeckass GopmyJia TOBTOPSIOMIErocs 3BeHa (00mias) Al CIeAYIOUMX MOJIUMEPOB

CF,—CF,

: HOJIMBUHUII(PTOPHUL

— HOJNIUBWIMAECH(PTOPUA
+: monauTeTpadTOPITUIECH
—: BUHUILIACT

: proporutact 4

: TeproH

+ +
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IIK-3 Cnoco0eH BBINOJIHATH HHCTPYMEHTAJIbHBIA AHAJIM3 ChIPbSI, MATEPHAJIOB U FOTOBOI
JIAKOKPACOYHOH NMPOAYKIHH, BEIPAOATBIBATH PEKOMEHIANMH 110 KOPPEeKTHPOBKeE UX pelenTyp
HUIIK 3.1. CocTaBasieT mMporpaMMbl HCOBITAHUH JIAKOKPACOYHBIX MATEpPHAJTIOB COTJIACHO

HOPMAaTHBHO-TEXHMYECKOH J1OKYMEHTaluH
HIIK 3.3. Beipa0aTbiBaeT peKOMEeHAANMH M0 KOPPEKTHPOBKe WJIM ONTHMH3ALIMH pelenTyp
JIAKOKPACOYHBIX M KJIESIMX MATepHaJIOB

1. ITapametp pactBopumocTH (IIP) BemmecTBa B cocTaBe Kpacku MOXKET ObITh IPUOIU3UTEIHHO
paccuuTaH
+: 10 MosnbHOMY BKJIay B [IP 1 MOnbHOM 1071€ CTPYKTYPHBIX IPYIIIT COCTABIISAIOIINX MOJICKYTY
—: I10 MOJILHOMY BKJIaJly ¥ Macce CTPYKTYPHBIX I'PYII COCTAaBISIOIINX MOJIEKYIY
—: SHEPI'UH IUIaBJICHUS U MOJIBHOMN JI0JI€ CTPYKTYPHBIX I'PYIII COCTABIISAIOIINX MOJIEKYITY

+: mo atTomapHoMy BKi1azy B [IP u aromapHOI 00bEMHOI 0J1€ aTOMOB XUMHUYECKUX 3JIEMEHTOB

3. Ilpomecc coaKCTPy3UH KaK METO/ OITYIECHUS TNIEHOYHBIX CHCTEM.

OnHUM U3 METO/IOB MOJTY4YEHHUs] MHOTOCJIOWHBIX MJICHOUYHBIX CUCTEM SIBIISIIOTCS COIKCTPY3usl (pyKaBHas U
IJIOCKOIIEJeBast), IKCTPY3MOHHOE JTAMHHHPOBAHWE, CKJICHBAaHWE, HAaHECEHHWE TMOKPBITHA W3 pacTBOpa U
JHCIIEPCU M BaKkyyMHasi MeTamu3anus. [lomiMepHbie ciion coyetaroTest ¢ Oymaroi, KapTOHOM, METaJJIOM
WK TKaHbio. KOMMUEecTBO CI0€B B TaKMX IJICHKAX MOXKET COCTABJIATH OT JABYX A0 JECSTU. Psn cioeB B
TaKOM cHCTeME MOXKET MEHAThCS U MOBTOPATHCA. COIKCTpy3ned MOoNydaloT TOJBKO MHOTOCIOWHBIE
wieHku. llonumepsl U1 COIKCTPY3UM — MOJMITHICHBI W CONOJIMMEpPbI 3THWIIEHA C BHHWIALETATOM U
BHHWJIOBBIM CIIUPTOM, TOJHIPOINHJICH, COTOJIMMEPH XJIOPCOIEPKAMINX OJe(UHOB — BUHIIXIIOpUAA H
BUHWJIMJICHXJIOPU/IA, TTOJTMAMU/IBI

I[IpeumymecTBa mnpouecca COIKCTPY3HMHU: OJHOCTAJAMHHOCTB, SKOHOMMYHOCTH; BO3MOXHOCTb
(hopMUpPOBaHUS TOHKUX CJIOEB U PEryJIMPOBAHNS UX TOJIIMHBIL, U3MEHEHHE YHCiia CJI0EB B MaTepuae.
Ba:xHoe 10CTOMHCTBO IIpolecca COIKCTPY3UH @ MHCIOJIb30BAHHE IIOJIMMEPOB, KOTOPBIC HENIb3s
nepepadaThIBaTh SKCTPY3UEH AJIs BHIPAOOTKH MOHOIIICHOK;

[lomydyeHne SCTETHUECKUMX KadyeCTB IIyTEM COYETaHHMs MOJIMMEPOB, Pa3JIMYAIOLIMXCS LBETOM WM
(hakTypoif TIOBEPXHOCTH;

[Ipu coskcTpy3un moporocrosimye JA00aBKH (aHTHMOKCHAAHTHI, CBETOCTAOMIM3ATOPBI, CKOJIB3SIINE U
AHTHCTATUYECKUE areHThl) MOKHO JI00ABIIATH B HEKOTOPHIE CIIOH.

4. ®aKTOpBl, BIUSIOIINE HA OKUCIUTEIbHYIO ITOIUMEPU3ALHI0 KPACOUHBIX CIIOEB.

CKOpOCTh M KauecTBO 3aKPEIUICHUs IEYaTHON KPacKH Ha OTTHCKE, a TaKKe MPOYHOCTh 00pa3oBaBIIeHCs
KpPacO4YHON TUIEHKM K HCTHPAHUIO BO MHOTOM 3aBUCST OT CBOWMCTB IMPHMEHSEMBIX 3alledyaThIBAEMbIX
MaTepuaioB. JIMTETBHOCTb OTBEPXKICHHA MOKPBITHA MOXKET cOCTaBmATe 10 95 % or oluei
MIPOJIOJDKATENBHOCTH [IUKIIA OTAENKHA. DTUM OOBSICHAETCS 0C000 Ba)kKHAs POJb OTBEP)KIACHHS MOKPBITHIHA
Kak HanOoJiee MPOIOJDKUTENILHOMY IPOLIECCY M 3aBUCSILEMY OT MHOTUX (pakTopoB. [IneHkooOpa3oBanue
— 3TO IpOLEcC Mepexoa JAKOKPACOYHOIo MaTepuaja U3 KMIKOTO WM BSI3KOTEKY4Yero COCTOSHUM B
TBEpOe C 00pa3oBaHUEM aJre3MOHHOTO TOKPBITUS Ha MOBEPXHOCTH MOAIOXKKH. [lnenkooOpazoBanme
OCYILECTBIISIETCSl B Pe3yJbTaTe OTBEPXKICHHS IMOKPBHITUS 3a CUET SABJICHUH, 3aBHCAIIMX OT MPHPOJBI
JTAKOKPAcOYHOTO MaTeprana. OKHCIUTETbHAs MTOTUMEPU3aIis TPOUCXOIUT MPH 00pa30BaHHUH TOJIMMEPOB
13 HEHACBIIIEHHBIX COSAMHEHUH 3a cueT MOIJIOIIEHUS MU KHucaopoja. [Iponecc oTBepkaeHNs MIJICHKH B
3TOM CIIy4ae YCKOPSIeTCsl B IPUCYTCTBUH CUKKATHBOB.

1. Hoquy KpacCKu M JIaKH, UCITIOJIB3YEMbBIC C PTYTHBIMHU JIaMIIaMH, HE MOTYT OBITh HCTIOJIE30BAHEI CO
CBCTOAMOAHBIMH NCTOYHHUKAM I/IB.TIy‘IeHI/HI?
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a) IMOTOMY, YTO KpPAaCKH! U JIAKU JJI1 CBETOAWMOAHBIX HCTOYHUKOB UMCIOT NPUHIIUITUAJIBHO I[py1“0171
MCXaHU3M 3aKPCIIJICHUA,

6) CBCTOAHMOJHBIC HCTOYHHUKH UMCIOT OUYCHb yBKHﬁ CIICKTpP U3JIYyUCHUA, HeI[OCTaTO‘—IHBIﬁ JJI1 HTHUIIManun
NOoJIMMCpPU3alluU B KpaCKax AJIAA PTYTHBIX JIAMII;

B) 9TO OIIMOOYHOE YTBEPKACHUC, MATCPpHUAJIbI IJIS1 CBETOANOJHBIX HCTOYHUKOB U PTYTHBIX JIaMIT
B3anMO3aMCHICMBIC.
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IIpumep 3K3aMeHALMOHHOTO OWJIeTa

MUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSA POCCUMCKON ®EJIEPAITAN
®EJIEPAJIbHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXK/IEHUE BBICILIET'O OBPA30BAHNSI

«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM TTOJIUTEX)
Honurpagpuyecknii WHCTUTYT

Kadenpa MHHOBaIIMOHHBIE MaTepHaibl MPUHTMENUANHIYCTPUN
HucuunnnHa MeTronbl ynpaBieHHs MOBEPXHOCTHBIMU CBOMCTBAMU MaTEpHAIIOB

Hanpasnenue nogrorosku 22.03.01-MarepuanioBeieHUE U _TEXHOJOTUH MaTepUAIIOB
dhopma o0yueHus __ouHas

3K3AMEHAIIMOHHBIN BUJIET Ne 1_

1. Meron 3amuThl noaurpaduyeckoil mpoayKuu ot GaabcuduKauy MyTeM HaHECEHUS Ha Hee
CTPYKTYPHO-MEXaHUYECKUX YIPABISAEMBIX METOK.

2. BnusiHUE MOBEpXHOCTHO-aKTHUBHBIX BEIECTB U PACTBOPHUTENEH Ha (PM3UUECKUE CBOMCTBA
MaTepHUaJIOB.

3. CrpyKTypHas MEXaHHKa MaKpOMOJIEKYJISPHBIX Tesl. MaKkpoCTpyKTypHbIe 3P HEKTh pU
BBITSIKKE 371aCTOMEPOB.
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YrBep:xnaro

3aBenyromuii kadeapoi
K.(p.-M.H., TOIIEHT

Peitukos I'. O.

«__» 202 r.

MeTtoanueckue yKazaHus

o IpPUEMY K3aMEHA

Hanpasnenue noarorosku: 22.03.01 — MatepuanioBeieHre U TEXHOJIOTHMH MaTepuanoB [Ipoduis
Nuxenepus NOIMMEPHBIX MAaTEPUAIIOB
¢dopma 00yueHus ouHas

1. K mpomexyTouHoil artectaimu B ¢opMe HK3aMeHa JOMYCKaIOTCS TOJIBKO OOydarommecs,
BBITIOJTHUBIIIHAE BCE BUIBI Y4eOHOU pabOTHI, IPeyCMOTPEHHBIE padoUueii MporpaMMOi TUCITUTLTAHEL.
2. DK3aMeH TPOBOJUTCS B MUCHMEHHOW (opMe B BHAEC OTBETOB Ha BOMPOCH HK3aMEHAIMOHHOTO
onnera.

3. Tlo ucreyeHuo BpeMeHH, OTBEACHHOTO Ha MOATOTOBKY MMCbMEHHBIX OTBETOB Ha BOIPOCHI OMJIETa,
oOyyaroluiicss MO KEJaHUIO TMpernojaBaTeNsi YCTHO OOOCHOBBIBAET IPABMIIBHOCTH COACPKAHMS
MUCBMEHHOTO OTBeTa. [ yTOYHEHMs TOJIHOTHI 3HAHWI OOydarolerocsi mo BOMpocaM Oujera u
OCBOCHUS KBAM(UKALNHN, TIPEyCMOTPEHHBIX TPOrPaMMOii 00YUIESHHS TI0 JUCIHILTHHE, SK3aMeHATOP
MMEET MpaBo 3a7aTh JONOJIHUTEIbHBIE BOIPOCH!, IMPAaBUIBHOCTh U IOJHOTY OTBETOB Ha KOTOPbIE
YUUTBHIBAET IPU BBICTABICHWHM OKOHYATEJIbHOW OLIEHKU. BpeMs Ha MOArOTOBKY K OTBETy Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI 00yYaroIeMycsl He IPeJOCTaBIseTC .

4.  Dk3aMeHaTop  BBICTAaBIIAET  OOyYalOHIEMyCsi  OLIEHKY  «OTJIMYHO»,  «XOpPOIIO»,
«YIOBJIETBOPUTEIBHO» WU «HEYIOBIETBOPUTEIHHO.

5. JlexTopy, MpOBOAMBILIEMY 3aHITHUS C IK3aMEHYEMBIMU O0YYarOIMIMMHUCS, TIPEOCTABISIETCS MPaBO
(10 HE 00s3aHHOCTS (!)) OTIAMYHO YCHEBAIOIIMM B XO0JI€ CEMeCTpa 00yUarOIINMCs, BRICTABUTH OIICHKY
OTIIUYHOY», «XOPOIIO» WIN «YIOBJIETBOPUTEIHHO» 0€3 OTBETOB HAa BONPOCHI IK3aMEHALMOHHOTO
owsera.

6. [l 60NBIIMX MO YHCICHHOCTH YY€OHBIX TPYII MPOMEXKYTOYHAs aTTECTAIlls B BHIE dK3aMEeHa
MOXKET TPOU3BOIUTHCS MO HSK3aMEHAIIMOHHBIM OuWieTaM, MpeICTaBISIIOIUM COOOH KOMIUIEKT
TECTOBBIX 33JIJaHUH, COCTaBICHHBIN U3 BEIOOPOUHBIX TECTOBBIX 3aJaHUI KOHTPOJIbHBIX padoT

7. IlpomexyTouHasi aTTeCTalUs OCYILECTBIISIETCS OJHOBPEMEHHO JUIsl BceX O0ydarouuxcs yueOHo
rpynmbl. Kakneiid oOydJaromuiicss TojydaeT CBOM BapHaHT OWJICTa, COJEpKalvid 3 3adaHus 10
M3Y4YEHHBIM T€MaM JAUCLUIUIMHBIL.

MeTtoandeckne ykazaHusi 0OCYXKICHBI Ha 3aceTaHuH Kaeapsl « » 202
roja, mpoTokos Ne .
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