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1. e, 3a1aun ¥ IWIAHUPYeMbIe Pe3yJILTAThl 00YUeHUS 10 JUCHHILIMHE

K ocHOBHBIM Le/IfIM OCBOCHUSA JHCHHIUIHHBI «MeToApl YHOpaRieHHs IOBEPXHOCTHLIMH
CBOMCTBAMH MaTEepPHAJIOB» CIIE/IyeT OTHECTH:

— [OJy4YeHWE 3HAHHH 10 CTPYKTYpE M CBOWCTBAM IIOBEPXHOCTH MaTepualiop o0Imero u
CTHCIHAJLHOTO HA2HAUCHHS, MeEToJaM MPOM3BOACTBA  MATSPHANIOB  MONHUTpadUUSecKoro
IPOURBOICTRA, IO METOIaM HU3MEPEHHUS CBOHCTB MaTSPHATIOR,

—  TpHMeHSHHE YTUX 3HAHUHN JJIs1 VIIpaBICHUS MTOBSPXHOCTHLIMU CBOMCTBAMH THOKOH YIIAKOBKH H3
MOJIAMEPHBIX TUICHOK.

B nporiecce uzydeHHs JTHCIUIUIMHBL MeTO/IBI VIIpaBJIeHHS MOBEPXHOCTHBIMH CBOHCTBAMH
MATePHAIOB 3AaKNAJbIBAeTCA OOIMEHAVUHBIM H TpohecCHOHANBHBIN (VHIAMEHT, (GOpPMHPYIOTCS
OCHOBHbBIC IPHEMEI MO3HABATEILHOH AeATeNbHOCTH, 0e3 KOTOpPBIX He MOKeT o0OHTHChL HU OJUH
CHCIHATHCT.

K ocHOBHLIM 3agadaM OCBOCHHS JUCHMIUIMHLI MeToapl vIIpaBJieHHS NOBEPXHOCTHBIMH

CBOMCTBAMH MaTEepPHAJIOB CJIe/[YET OTHECTH:

—  OBJIQJICHHE OCHOBHBIMH HAYYHBIMH MOJOKEHHUAMH TOJUAMEPHOTO MATEPHAIOBS/ICHHS

— OBRJAJACHHUE HAYYHO-TSXHUYCCKUMH 3aKOHAMHU U OHATHSAMH B 001aCTH MOBEPXHOCTHBIX SIBJICHHH;

— H3YYEHHE TEXHOJOTHH MOJH(HKAIIMH COBPEMEHHBIX MOMUTpaGHUUIecKHX W YIIAKOBOYHBIX
MAaTePHAIOB;

—  OBJaJCHHE METOJAMH HMCCITOBAHHMS U aHAIM3A TOBEPXHOCTHLIX CBOMCTE MATEPHUAJIOB.

2. Mecro aucuunimisl B crpykrype OOIL

Jucnurmna « MeTo b1 yIIpaBIeHHs MOBEP XHOCTHLIMHU CBOMCTBAMH MaTEPHAIIOB» OTHOCHTCS
K YUCIY JUCIHIUIHH MOAYJid TeXHOJOTHS JaKoKpacodHbIX MaTepuanoB. Yacth, dopMmHpyemas
VIACTHHKAMH  0OpazoBATCNBHBIX  OTHOMICHHH  OCHOBHOH  00pa3oBaTeIbHOH  MPOTPaMMBI
Oakanagpuara.

Jucnummuna  «MeTojibl  yOpaBlieHHS TIOBEPXHOCTHBIMH — CBOHCTBAMH — MaTepHAJIOB»
B3aUMOCBSI3aHA JIOTHUECKH H COJIePIKATSJIbHO-METOAHIECKH CO CIeIYIOIHMH JuciiuimaamMu QOIT:

B obazamenunoit yacmu.:

& mooyae Mamemamuueckue 1 eCmecmeeHHOHAYUHBIE OUCYUNIUHDBL!

XHUMHS MATEPHAIIOB.

Ouzngeckas, KOJUTOWIHAI XUMHH H OCHOBHI SJIEKTPOXUMHH.

& moodyae ObuenpopheccuOHATbHBIE OUCYUNTLHDL.

TeopeTHueckas MexaHHKA.

MeTpomorust, cTaHIapTH3AIHA U CePTH(HKAITHA.

MeToapl HcCIeTOBAaHUS U HCTIBITAHUS MAaTSPHATIOR.

OCHOBBI HAYUYHO-HCCIIRAOBATEILCKOH MSATSILHOCTH.

YrpasiieHHe KaueCTBOM B IIPOH3BO/ICTBE MATEPHATIOB.

DKOHOMHKA H OpTaHH3aIlHs IPOH3BO/ICTRA.

& SNeKMUSHBIX OUCYUNAUHAX!

Koppozus, crapenne u 3amuTa MaTepHAJIOB.

TenmomacconepeHoc B MaTepHATIAX.

[IpuHIMILI co3TaHHA MATSPHAJIOR I 3AIMAINSHHON TPOTYKITHH.

[Iporecchl B anmapaThl TPOH3BO/ICTEA MATEPHAIIOB.

(OCHOBFHI 3aIMATHLIX TEXHOJIOTHH.

3. CTpyKTYpa H coJep:kaHie JUCHTUTIHHBI



O0mas TPYJOeMKOCTh JUCITHILTAHLI COCTARIsACT 4 3aYeTHRIX CIHHHIBL T.C.

aKa/leMHIeCKHX vaca (M3 HUX 90 "acos — camocTosTe/bHAd padoTa).
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Pa?.ﬂe.ﬂ]:.l JHCIHILIHHBI «MGTO,[[I:I YHOpaBJICHHA TTOBEPXHOCTHEIMHA CBOMCTBAMH MaTEpHAJIOB»

U3YYAKOTCA Ha YeTBEpTOM Kypce B HIECTOM ceMecTpe: Jiekiuu — 1 bac B Hepenro (18 wacom),

nabopaTopHblie paboThi— 2 gaca B Heenwo (36 gacor), opMa KOHTPOIIS — 3K3aMeH.

3.1. Buyip1 yueGHoli padoThI M TPY/I0EMKOCTh
3.1.1 Ounas ¢popMa o0yUeHHA

Ne Bux yuetHol paGoTsI KomruectBo CemecTpsbl
nwn YJACOB 7 8
1 | AyuropHblie 3aHATHA 54 54 -
B Tom unciie: -
1.1 | Jexuuu 18 18 -
1.2 | CeMHHApCKHE/ TIPAKTHISCKHE 3aHATHSA - - -
1.3 | JlabopaTopHBIC 3aHATHS 36 36 -
2 | CamocrosTennHasi pabora 90 90 -
IMToaroToBka K JIEKIIMOHHBIM 3aHATHAM 27 27
(Pedepart)
IToaroTopka k JabopatopHbIM 3ausaTasiM (PI'P) 27 27
3 | IIpoMe:xyTouHas aTTecTalusa 36 36 -
3auet/qud.3avueT/PK3aMEH IKIAMEH SK3aMeH -
Hroro 144 144 -
3.2. TemaTH4ecKUii IJIaH M3YYEeHHUA HCIILIMHbI
3.2.1 Ounas popma oOGyUeHHSA
Buani yueoHoii padoThl,
B BRJTIOYAST
¢ CAMOCTOATELHYIO
Pazyien € padoTy o0yUAIONIXCH,
r H TPY/I0€MKOCTh B Yacax
o
J | II/C | Jlad | CPC
Cenpmoii cemecTp
Pasgen 1. MosekyIsipHasi H HATMOJIeKY/SIPHASL CTPYKTYpa
ILIEHKO000 PA3YIOIIMX IOIHMEPOB HCIIOIL3YeMBIX B HAHO- H 4 2 2
MIKPO)JIeKTPOHIKE
Jabopamopnas paboma «loiydeHne MOIMMEPHBIX TIIEHOK
AKCTpY3UEH paciijiaBa MOJIMATHIICHA U YIIPABJIeHHEe HX 8 4 4
rabapHTHBIMH pasMepaMu»)
Paznea 1. MoaexkynapHaa 1 HaAMoIeKyIApHAA CTPYKTYpa
IVIEHKO00 pa3syIo L NX M0JHMEPOB, HCHOJb3YEeMBIX B HAHO- H 4 2 2
MHKPOTEKTPOHHKE
Habopamopnas paboma «loiydeHne NOIMMEPHBIX TIIEHOK 2 4 4
noJM TeTpad TOPITHIIEHA TIO MOPOITKOBOH TEXHOJIOTHRY.




Paznea 1. MoaexkynapHaa 1 HaAMoIeKyIApHAA CTPYKTYpa
MIeHK000 pa3yIOMIHX MOTHMEPOB, HCNOIb3YeMBIX B HAHO- H
MHKPOXIEKT pOHHKE

Cmpykmypa u pease nosepxnocmi

Xumusa nosepxHocmu nileHox uz eemepoyentovix BMC
OcobenHocmu CIMPYKmypul 1 C60ICING Mamepuanos 6 opme
MOHKUX NNEHOK U NOKPLIMULL.

Habopamopnas paboma « MexaHUUeCKHE UCTILITAHUS
MOMMMEPHBIX IUVICHOK HA PACTSIKCHHEY.

Pa3zpea 2. IlponsBoacTBo NOJHMEpPHBIX ILIEHOK H3
KPYNHOTOHHAKHBIX TEPMOILIACTOB, TPOHHI[AEMOCTh, TPOYHOCTH
H TenopH3HYeCKHE CBOHCTBa

Cnocobwl npoU3600CMEa NOTUMEPHBIX HACHOK U3
KPYIHOMOHHAJICHBIX mepMonaacmos. [1pouszeodcmeo
MOHONNEHOK U3 NOTUMEPOS. IKCMPY3UL i COIKCHPY3U
HOMUMEPOS, KATAHOPUPOGaHUe, pasdye U GblIMANCKA HIEHOK.

Habopamopnas paboma « eeneqoBanue Moa3yuecTH
MOJIMMEPHLIX IJICHOK B Fa20BOH U JKHJIKOH cpere ».
Koumponsnas patoma o MaTepHATy TPOCTYIIAHHBIX JISKITHH
W BBITIOJTHEHHBIX JTaGopaTOpHBIX palor.

Pa3zpea 2. Ilpon3BoacTBo NOJHMEpPHBIX ILIEHOK H3
KPYINHOTOHHAKHBIX TEPMOIJIACTOB, MPOHHIIAEMOCTh, MPOYHOCTH
H TemioH3NYeCKHe CBOHcTBA

Dxempyoepst. Kanandpul. 1pon3BoCTRO, TOBEPXHOCTL H
CBOHCTBA MHOTOCIIOHHEIX TIJIEHOK

Jabopamopnas paboma «HceneloBaHne pejakcalui
AeopManiy U BLIYUCICHHE TapaMeTPOB pelakcalliy B
peKUMe IIOCTOSIHHOH HaIPY3KH».

Paznea 2. Ilpon3BoAcTBO NOJHMEPHBIX IEHOK H3
KPYNHOTOHHAKHBIX TEPMOIJIACTOBR, IPOHHIIAEMOCTh, MPOYHOCTH
u TenJiogH3HTECKH e CBOiCTBA.

11ponz600cmeo nORUMEPHLIX NAEHOK U3 MVEONTAEKUX
noauMepos. 1osepxnocms, HAOMHOCHL, ROPUCINOCHD U
CEONCMEA NAEHOK MEPMONAACMUUHLIX HOMUMepos. [lopouikosas
MEXHONOZUA.

Habopamopnas paboma
«OICHKA BIHSHUS KUIKOH CPe/Tbl HA MEXaHHUSCKHE CBOHCTBA
JKECTKHX TJICHOUHBIX TTOJIMMEPHBIX MaTSPHATIOB ».

Paznea 3. MeToabl HcMbLITAHWA CROICTE H YNIpaBJIeHHA
CTPYKTYPOH NOBEPXHOCTH NOJIHMEPHBLIX MaTepHAJI0B
HHcmpyMeHmanbHule MEMOObL UCNLIMAHUA CEOTICING
MAEHKOOOPAZYIOUUX NONUMEPOE, UCTIONLIYEMBIX 6 HAHO- 1




MUKPOZNEKMPOHUKE. XuMHAYeCKasd H (l)HBquCKaH MO,[[H(I)HK&]_[HH
NOBEPXHOCTH

Jabopamopnas paboma « Onpe/ielieHHe XUMHIECKOH
CTOMKOCTH MOJMMEPOB, olleHKa Ko3dduimentos quddyzuu u
HPOHHIAEMOCTH 110 JKHJIKOCTSAM.

Paznea 3. MeToabl HcMbLITAHWA CROICTE H YNIpaBJIeHHA
CTPYKTYPOH NOBEPXHOCTH NOJIHMEPHBLIX MaTepHAJI0B
Xumuueckue Memoosl Ynpasnenus CmpyKmypoti noeepxHocmi
HOUMEPHBIX NAEHOK. XUMUHECKAR MOOUPUKAYUS NOGEPXHOCTNU
nomionegunos. [ uoponus, ayuoonus, aaKo2onu3, oMbileHUe
Mmoduguyuposanmsix cnoes. Qxucnenue, 2an02eHuposanue
HONUONEPUHOS.

Habopamopnas paboma «1lonydeHHe AHH3OTPONHBIX
MOIMMEPHBIX IJICHOK U TSPMOMEXaHUUSCKOS HCCISTOBAHNE
VCATKH».

Pa3zpea 3. MeToabl HenbITaHUA CBOIICTB H YN paBJeHHA
CTPYKTYPOil NOBEPXHOCTH NOJIHMEPHBIX MaTepPHAJIOB
Duznueckue MEMOOBL YAPAGREHUA CIHPYKIMYPOU HOGEPXHOCHU U
CEOICMBAMU NOTUMEPHBIX NACHOK. Packpuimue noeepxHocmu
NOMUMEPOE NPU ELIMANCKE NAEHOK 1 6ONOKOH.

Hanecere mMemaiiuieckux i UHLIX HEOPSAHUHECKUX NOKPLIIILL
HQ NOBEPXHOCMIU NOTUMEPHEIX nieHoK. [Ipoyeccst nanecenus
MEMATTUUECKUX NOKPBIMUT. HANBLIEHNUE U OCANCOEHUE U3
pacmeopa conelt Memannos.

Jabopamopnas paboma « OligHKa Ta30TIPOHHIIAEMOCTH IICHOK
M3 BJIACTHYHBIX [IJIEHOYHBIX ITOJIMMEPHBIX MATEPHAIIOB ».
Koumponvras paboma no MatepHaily NpocIyllaHHbIX JIEKITHH
H BBINIOJIHEHHBIX JJabopaTopHbIX pabor.

Q)OPMCI armmecrmariiid — IK3aMen

36

Bcero gacop mo AHCIIHILIHHE
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36

90

3.3. Conep:xanue pazaesioB TUCITHILIMHBLI

Beenenme

[TouMepHBIe MaTepHAllbl ¢ Pa3sBUTOH MoBepxXHOCTHIO. Kiaccuduxanus u kpatkuit o630p
METO/0B [OIYUSHHS IIJICHOK M JIUCTOB ¢ Pa3BHTOH MOBESPXHOCTHIO
Paznen 1. MoJsekyasipHas M HAIMOJIEKYJIAPHAs CTPYKTYpa IUIEHKOOOPa3yIOIHX

MoJIMMepoB, HCTIOJIL3YCMBIX B ITOJIMT pa(])m/[, YIAKOBKE H nevyaTHoOM JNIEKTPOHHUKE,

XuUMUsA TOBEPXHOCTH KapOOIeNHBIX IOJIMMEpPOB. XHMHsS [IOBEPXHOCTH IUJICHOK H3
rereporenHbix BMC Xumuueckuli cocTap I1eHKo0OpasyrOIIHX MOJHMEPOR, HCIIOJIB3YEMbIX B HAHO-
H MHKPOUIEKTPOHHKE. XapaKTepHCTHKH MOJIEKYIIPHOH cTpYKTYphl. CriocoObl H3MepeHUst cpe/iHel
MAacchl MaKpoMoJIeKViL HaaMonekysapHas cTpyKTypa KpHCTA/UIH3YIOMUXCs omMepoB. CTpyvkTypa
aMOp{HBIX TOJMMEpOB. MaKkpOCTPYKTYpa 31acTOMEPOR B J1e(OPMHPOBAHHOM COCTOSHHH. MeTo bl
BHU3YAIM3AIMH M HMCCIIe/IOBAHHS HAHO-, MHKPO-, MAaKpPOCTPYKTYPhl MOBEpXHOCTH. OcoOeHHOCTH

CTPYKTYPHI H CBOHCTB MaTepHAIOB B (hopMe TOHKHX IUIEHOK M HOKPBITHH

8




Paznen 2. Il pou3Bo/ICTRO MOJIMMEPHBIX TLICHOK U3 KPYITHOTOHHAKHBIX TE€PMOILIACTOR,
IPOHHIIAE€MOCTE, IPOYHOCTE H TeIIo(pI3IYecKHe cBolicTBa

CriocoObl  TIPOM3BOJICTBA TMOJUMEPHBIX I[UIGHOK M MHOTOCJIOWHBIX MaTepHAIOB H3
KPYITHOTOHHAKHBIX ~ TePMOILIACTOB. JKCTPY3USI M COIKCTPY3MSl  pacijiaBa  MOJHMEPOB.
Kamupopanue. Ilopomkopas TexHonorud. CriocoObl NMpOHM3BOJCTBA TOJUMEPHBIX IUICHOK W3
KPYITHOTOHHAKHBIX TEePMOIJIACTOB. [IpOM3BOJCTBO MOHOIUIEHOK W3 TOJUMEPOB. IKCTPY/IEpPHI,
KaJIlAaH/phl, pa3/yB W BHITSKKA TUIeHOK. [IpOM3BOCTBO TMOJMMEPHBIX IJISHOK H3 TYTOIJIABKHX
nosumMepoB.  [loBepxHOCTh, IJIOTHOCTh, TIOPDHCTOCTH W CBOHWCTBA IUJIGHOK  TYTOIJIABKHX
TEPMOIUIACTHYHBIX TOJUMepoB. [loponikopass TeXHOJIOTHS NPOU3BOJACTBA TOJIMMEPHBIX W3/ICIINH,
MOKPBITHH H TIJICHOK

Paznen 3. Meroanhl MCNILITAHUS CBOIMCTB M YIIPaBJeHHSl CTPYKTYPOIl TOBEPXHOCTH
TOIMMEePHBIX TLIeHOK

HHCTpyMEHTANBHBIE METOABI HCILITAHUS CBOKMCTE IUICHKOOOPA3YIOMUX MOMHMEPOB H
OVMaKHBIX MATepPHAIOB HCMOIB3YEMBIX B TOJUIpadHH, VIAKOBKE M TCUATHOH DIICKTPOHHKE.
XHMMHUECKHE METOIBI YIIPABISHHS CTPYKTYPOH MOBEPXHOCTH MOJUMEpHBIX IJieHoK. llomuMepa na
JIOTHYHBIC TIPeBpaIeHus. [ uapoms, alfuioiamus, amkoroins, oMbIeHHe MOTU(HITMPOBAHHLIX CJIOSB,
OKHCIICHHE, TAJTOTSHHPOBAHNE MTOTHOIS(UHOB.

Quzndeckre METoAbl VIIPABICHHS CTPYKTYPOH MOBEPXHOCTH H CBOMCTBAMH MOJIMMEPHBIX
wieHok. TepmooOpaboTka, o0ayueHHMe IDIa3sMOM JICKTPHUSCKUX  pazpanoB. TpapneHue
MOBEPXHOCTH. PacKpbiTHe MOBEPXHOCTH IOJHMEPOB MPH BLITSDKKE IUJICHOK W BoJjlokoH. Kpeiltzunr
CYX0H W B aKTUBHOM JKUIKOH cpere.

Hanecenne MeTauIMUecKMX M HMHLIX HEOPTaHWMYECKMX MOKPLITHH Ha MOBEPXHOCTH
HOJUMEpPHBIX TJeHOK. Ilpomecchl u obopyhoBaHme M HAUBUICHHA METAJUIOB H OCAIKICHHS
METAJIOB U3 PACTBOPOB COJICH.

3.4. TemaTHKa JTa0opaTOPHBIX 3aHATHIA
3.4.1 JIaGopaTopHble 3aHATHH

Paznen 1.MoJiekyasipHas H HAIMOJIEKY IAPHASA CTPYKTYPA INICHKOOOPA3YIOIHX MOJUMEpPOB
HCII0/IB3YEMBIX B HAHO- H MUKPOYJICKT POHHKE

Jabopamopnasi paboma « TlonyueHHe NOJMMEPHBIX IIEHOK 3KCTPY3HEeH paciulapa oM THIeHA U

VIIpaBJIeHHe UX TabapUTHBIMH pasMepaMH»

Habopamopnas paboma «1loaydeHne TOTUMEPHLIX IICHOK MOIUTETPaTOPITHIICHA TI0
MTOPOIITKOB O TeXHOJIOTHIY.

ﬂaﬁopamopﬂaﬁ paﬁoma ¢ Mexannueckne HCILITAHHS MMOJIHMCPHLIX ITJICHOK Ha PACTLACHHC) .

Pa?,,ue.n 2. HpOHSBOﬂCTBO INOJHMEPHBIX ILJICHOK H3 KPYINHOTOHHAXKHBLIX TE€PMOIIACTOB, IIPOHHLA€MOCTD,
IIPOYHOCTL H Ten.ﬂoclm?,nqecmle CBOHCTBa

Habopamopnas paboma « eeneqopanne MoI3yuecTH MOMMMEPHBIX IUVICHOK B Fa30BOH H JKHIKOH
cpenae ».

Habopamopnas paboma «HceneqoBanne peiakcaui aeopMaliiy U BRIYHCICHUS TAPAMESTPOB
pellaKCalliH B PeKUME MOCTOSHHON HATPY3KH Y.

Jabopamopnas paboma




({O]_[eHKa. BJIMSIHHA H(HI[KOFI Cpe/ibl HA MEXaHHYCCKHC CBOMCTBA JKECTKHX MIIeHOUYHBIX MOJIMMEPHBIX

MaTEepHAJIOB».

Paznen 3. Meroabl uenbITaHus CBOHCTE H YIIPABJIEHHA CTPYKTYPOii NOBEPXHOCTH IIOJIHMEPHBIX
MaTepHaJIOB

Jdabopamopnas paboma « OnipeieSiecHHe XHMUIECKOH CTOMKOCTH MOJIMMEPOB, OIEHKa
koaduimenTor HddYy3UN U TPOHHIIASMOCTH 110 KHJIKOCTIM}.

ﬂaéopamop}taﬁ paﬁoma ((HOquGHHe AHH3OTPOIHBIX TMOJIHMEPHBIX TJICHOK H TEPMOMEXAHHYCCKOC
HCCIICTOBAHHE YCA/IKH ».

ﬂaﬁopamopﬂaﬁ paﬁoma ((OI_IeHKa ra3orpoHHIacMOCTH INVICHOK H2 3JIACTHYHLIX IJICHOYHEIX
MMOJIUMEPHBIX MATEPHATIOB ».

4. YueGHo-MeToIHYecKkoe U HHpopManmoHHoe obecTieyeHne

DJIeKTPOHHBII 00pazoBaTe/ILHLII pecypc:

https://online.mospolvtech.ru/course/view.php?id=5233

4.1. HopmaTuBHbIe JokyMeHTBLI H I'OCThI

1. ®I'OC BO 22.03.01 Marepuanope/ieHHe H TEXHOJIOTHH MATEPHAJIOB, YTBEPK/ICHHBIH MIPHKA30M
MOH P® ot 02 urons 2020 r. Ne 701.

2. AxajeMHuecKHil yueOHBIN TU1aH 110 HanpapiaeHUto noAroropku: 22.03.01 Matepuanoseenue u
TexHoslorTHH Matepuaiiob. [Ipodmuns: Martepuanosenenue u nudpoesie texHonorud. Gopma
oOyueHust — ounas. 2023.

3. Marpuna k  AVII 22.03.01.02 MarepuasiopefieHHe W TEXHOJOTHH — MATSPHAJIOB.
(MatepuanopeacHue u mudpopbie TexHomorun). [lpuem 2023/2024 rr. 2023.

4. llpodctangapt 40.136 - CnenmaaucT B oOnacTi pazpaboTKH, COMPOBOKISHHS W MHTETPAllHH
TEXHOJIOTHUYECKHX MPOIECCOB M TMPOHM3BO/CTE B OOJIACTH MATEPUATIOBE/ICHHUS W TeXHOJIOTHH
MATEePHAJIOB.

5. Tlpoderangapt 26.032 - CrienuailcT M0 MPOHZBOICTBY JIAKOKPACOTHBIX MATEPHAIIOB.

6. Ykaz Ilpezunenrta Poccuiickoéi @eneparun ot 01.12.2016 Ne 642 «Crparerud Hay4HO-
TEXHOJOTHYeCKOro pazeHTHs Poccuiickol Deepanum».

7. Tlpukaz MunuctepcTBa o0paszoBanusi H Hayku Poccuiickoit @enepanuun ot 23.08.2017 Ne 816
«O0  yreepxnenun  llopsiika  NpUMEHESHHsS]  OpPraHM3aIlHAMH,  OCYIIECTBISIOIHMHU
00pazoRaTeIbHYIO JACATSIILHOCTD, HJISKTPOHHOTO 00VISHHS, TUCTAHIIMOHHLIX 00pa30oBaTeILHBIX
TSXHOJIOTHH NPH peau3aliii oOpasoBaTeIbHBIX IPOTPAMM».

4.2. OcHOBHa#H JIITEpATYpa

1. B. B. Anansnep, A. Il. Kouapatos, CoppeMeHHLIE TOTUMEpPHBIC MATepHAIBI ST VIIAKOBKH M
nosmrpaduu (CocTaB, CBOMCTBA, MOJIVUCHHE, NpUMSHEHHe, VTHIHM3amusa) vaed. mocobue M.:
MockoBckHH ~ TOTHTCXHHUCCKHH  VHHUBCPCHTET, 2019.  — 135 ¢c. — URL
https://www.elibrary.ru/item.asp?id=41409854

10




Konapatosn A.Il, Jypasmepa I'.II, Yepkacop LE.IL , «Duzuka W XHMHsS MaTCpHAIOB H

TeXHOJIOTHUECKHX Mporeccory, yuebuuk/ AIl. Kongparos, I'.H. XKypasneea, E.Il. Uepkacos. —
Mockpa: Mockosckubi [Tosmmrex, 2021, — 303 ¢. — URL: https://elibrary.ru/item.asp?1d=471906(

4.3. JlonoJiHMTe/IbHAA JIHTEpaTypa
Hazapos, B.I'. IlopepxrHocTHAd MoaudHKaIHs moaHEMepoB: MoHorpadms / B.I'. Hazapos; M-Bo
obpazoBanus H Hayku P®, Meaep. areHTcTRO Mo obpazopanuto, MI'VIL — M.: MI'VIL, 2008. —
472 c.
PazpaboTka HAy4YHBIX H TEXHOJOTHUSCKHX ITOAXOMOB K CO3JAHHI0 "HHTCIUICKTYATLHOH"
ynakoBkH : MmoHorpadus / B.1. bo6poe, H.®@. Edpemon, H.H. Boxkko u np.; M-so obpazopanus
u Hayku PO, OT'BOY BIIO "Mock. roc. yH-T neyatd umenn HUpana Oenopopa”. — M. : MI'VII
umenn Urana Meopora, 2011, — 545 c.
lotrmraiin, I'. OHU3HKO-XMMHYSCKHE OCHOBLI MaTepHaloBedeHUs: yueOHoe mocobue / I
I'orrmrakin; nep. ¢ anrn. K.H. 3onoropoi, /I.O. Hapkuna; mox pea. B.I1. 3nomanora. — 2-¢ U3,
— M. : BHHOM. JlaGopatopus 3Hanui, 2014. — 400 c.
Kynesnes, B.H. Xumus u duzuka nomumepos : yueOHoe nocobue [DaextpoHnsid pecype] / B.H.
Kynesnes, B.A. Illepmnes. — 3-e uz., ucnp. — Dnextpon. jjad. — CIIG. : Jlans, 2014, — 368 ¢. —
URL : http://e.lanbook.com/book/31931
DuzHKa U XMMHS MATSPHAJIOB H TEXHOJIOIHUYECKU X IIPOIECCOB B MOJUIpadHH U yHIaKOBKe : yueo.

nocoOue JUIs CTY/IeHTOB BBICIIUX Yueb. 3apejieHHH, o0yuaromuxcs no Hanpapiienuto 150100 —

"MatepuasioBe/iecHHe W TeXHOJOTHH Martepuaiop” (kpammduranus — Oakamasp) / AL
Konapator, A.®. benna, H.H. boxkko u ap.; M-Bo obpazosanus u Hayku PO, ®I'EOY BIIO
"Mock. Toc. yH-T neuatH uMeHu Mpana @emopona”. — M. : MI'YII umenu Hpana @emopona,
2012. -350 c.

4.4. IlporpaMmMHoe obecTievueHHe
HurepHeT-pecypeni:
Tabmuauerit mpoteccop MSExcel 2010,
CucreMa KoMmbIoTepHOH MaTeMaTaku MathCAD 14,
[Iporpamma ChemWin,
Web-peanu3aliuu MeTOIHK pacueTa (PH3HUSCKUX CBOHCTB OPraHHUSCKHX COSIHHCHHMH.

4.5. ba3pl JaHHLIX, HH()OPMAITMOHHO-CIIPABOYHbIC H IIOHCKOBLIE CHCTEMbBI:
Hndopmarmonnsie pecypesl OUIIC B uHTSpHETE:

http://wwwl fips.ru/wps/wem/connect/content ru/ru/inform resources/inform retrieval system

Ceroboanas sunukioneaust BUKHUIIEJIUS: http://ru.wikiped ia.org

OO6pazopatenbHbidi pecype Hatepnera. http:/www.alleng.ru./edu/chem.htm

4.6. Ilepeuens pecypcoB HH(POPMAITHOHHO-TETEKROMMYHUKAIIMOHHOI ceTH «IHTepHeT»:

OOpazoBaTe/IbHBIH ~ BJIGKTPOHHBIH  pecypc —  SJIeKTpPHYECKHE  CBOHCTBA  IOJIMMEPOB
http://ftemk.mpei.ac.ru/foetm/files/foetm_book01.htm
Martepuanosenenne.  Kypc  neknuit:  DnekTpoHHBIM  pecype.  Pexxum  jroctymna:

http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie kurs lektsiy .pdf, ceoGogmbrii.
[Mommumepsl: DnekTpoHHbld pecype. Cait «Bukunemus. CpoSojHad >HIMKIONEHA». PekuM

joctyna: https://ru. wikipedia.org/wiki/Tlonumepsl, cBoGO/THBIH.
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4. Pacxogmble MaTepHAILI AT TMOMHTpaduu: DICKTPoHHBIH pecype. CalT «llpodumb». Pexum
noctyna: http://www.profil.ru/info/article.php?arhive=554 , cBoGoHbIH.

[Momurpaduvecknii ciaopapb. DnexkTpoHHbIA pecype. Caiit Tunorpadun AC Menna. Pexum
jqoctyna: http://www.as-media.ru/dict/01.html , croGoynnbIi

5. MaTepHaﬂbHO-TeXHquCKOe obecrieueHye AHUCITHITIHHBIL

e Jlpe cnenmanmuzupoBaHHble yueOHble nalopatopuu kadeapsl WHHOBAIIHOHHBIE MaTepHATIBI
npuHTMeauaTexuomoruu  Aya. 1209, 1202 ocHameHHble CBETOBBIM MHKpockomoM, HIK-
CIIRKTPOMETPOM.

¢ CrnenmamuzupoBaHHas yucOHas Jabopatopust Kadeapsl HWHHOBAIIHOHHBIC TEXHOJIOTHH
MOJMTpauIecKoro W YIaKOBOUHOIO NMPOU3BoOJIcTBa Ay, 2702, OCHAIEHHbIE ATOMHO-CHIIOBBIM
MHKPOCKOIIOM, IIPOQHIOMETPOM.

¢ CrnenualH3upoBaHHBIC HayUHO-HCCIeHoBaTebCKHe Jadopatopuun HTIL] llomurpaduueckue u
HHHOBAIHOHHBIE TexHoNoruu ayya. 1037, 1038, 2202A, 1306, 2669, ocHallleHHbIe CKAaHUPYIONTHM
AJIEKTPOHHBIM MHUKPOCKOTIOM, PEHTICHOBCKHM (DOTORIIEKTPOHHBIM CIIEKTPOMETPOM, YCTPOHCTBAMHU

00pabOTKH MaTepHAJIOB B KOPOHHOM pazps/ie, B TICHOIIeM paspsijie, IpobolieYaTHbIM YCTPOHCTBOM,
ycTpocTBOM 3D -euarH.

6. MeToanueckye pekoMeHJaluu 110 OPraHM3aiud u3ydeHus JUCHUIINHbI

6.1. MeTommueckye peKoMeH/TAIIMH MPeNoJABaATE/TI0

MeTomuueckue pexkoMeHIanuu (MaTepHaibl) MPeno/iaBaTel0 MOryT oopMIIATECH B BHJIE
NPWIOKEHHUS K IPOrpaMMe JIMCIMIUIMHLI M JIOJGKHBI YKa3bIBaTh HAa CPE/ICTBA U METO bl 0OYUSHHUH,
IpUMEHEHHE KOTOPBIX JIJIs1 OCBOCHHSI TeX WJIH UHBIX TeM Haubosiee ek THRHO.

6.2. MeTomm4uecKHe YKA3aAHUA 00YUATOIIUMCH

MeToauueckue VyKazaHHS OOVUAIONTHMCS MOTYT OQOpPMIATHCS B BHAC IPHIIOKESHHUA K
IporpaMMe JTUCHMILUIHHBI H JOJDKHBI PACKPLIBATE PEKOMEHIYSMBIH PSKHM H XapakTep YIeOHOH
paboThl, 0COOEHHO B YACTH BBHIMIOIHEHHS CAMOCTOSTENILHOH paboThl.

7. OHCHO‘IHBIC CpeaCTBa JJId TCRYIICTO KOHTPOJIA VCIICBACMOCTNH,
HpOMe}KYTO‘IHOﬁ arTrecTaniu 110 HToraM oCBOCHHUA JHCHHUIVINHOLI 1 y‘—IeﬁHO-
METOIHIECCROC obecrieueHHe CaMOCTOSITESTLHOM paﬁOTbI oﬁyqamnmxca

B mnponiecce o0yueHHS HCHOIB3YIOTCS CIRIYIOIHE OICHOYHBIE (POPMBI CaMOCTOATEILHOM
paGoTel  OOYUAKOIMXCS, OIEHOYHbIE Cpe/ICTBA  TEKYIMEro KOHTPOJS  VCIEBaeMOCTH W
IPOMEIKYTOUHBIX ATTECTALIHH:

— MOJATOTORKA K BRIMOMHESHHIO TA0OPaTOPHBIX paboT U UX 2aIMUTA;
—  KOHTPOJILHBIC BOIIPOCHI IST KOHTPOJIS OCBOSHHUS 00VIAIOIIUMHUCS Pa3/Ie/iOB THCITHILUTHHDL

OlLieHOUHBIE CPeJICTBA TEKYIETO KOHTPOJIS YCTIEBAEMOCTH BKIIFOYAKOT KOHTPOJIBHBIE BOTIPOCHI
JUTST KOHTPOJISE OCBOSHHS 00YUAROTITUMHCS pas3/iesioB JIUCIUILTHHBL, 3aUTH 1a00opaTOpHEIX paboT.

O0pa3ipl KOHTPOILHBIX BOIPOCOB M TECTOBBIX 3aJaHHH JUIsI IPOBEACHUS TeKYIIET 0 KOHTP OIS
npueeacHsl B I pumoskenyu 3.
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7.1. ®onj1 OLIEHOYHBIX CPEICTR /LIS IPOBE/IEHHs TPOMEKY TOUHOH ATTeCTAIMH 00y AIOIMIHXCS
0 TUCIILTHHE (MOIY.TIO)
7.1.1. llepeyeHb KOMITETEHIIUH ¢ YKA3AHHEM 3TANIOB X (GOPMHPOBAHMSA B IIPoOLecCe OCBOCHUH
o0pazoBaTe/IbHOIl IPOT pAMMBI
B pesynbTaTe 0CBOSHUS JUCHHIUIHHBL (MOAYILI) (GOPMHPYIOTES CISIYIOMUES KOMIISTCHIIHH!

Kon B pe3yabTaTe 0cBOeHHS 00pazoBaTe ILHOI MIPOr pAMMBI 00yUalonMiics
KOMITeTeHIHHI ToJDKeH 00/1aJATh

IIK-2 Crioco0eH HCMOJIL30BaTh HA TIPAKTHKE 3HAHHUS
0 IIOJIAMEPHBIX MaTepHallaX pazIMuHOTO HA3HAUYEHHUS, BBIOJIHATh
HCCIICIOBAHMS W UCTIBITAHUS MATEPHAIIOB

I1K-3 Crioco0eH BBITOJIHATE HHCTPYMEHTAJIBHBIN AHATH3 CHIPHS, MATEPHAJIOB U
TOTOBOH JTAKOKPACOUHOH NPOAYKIHH, BLIpadaTLIBATL PEKOMEHAALINH 110
KOPPEKTHPOBKE UX pelenTyp

B mpontecce ocoenud oOpazopaTelbHOH IPOTPAMMbLI KOMIICTEHI[HH, B TOM YHCIE HX
OT/elIbHbIE KOMITOHESHTHI, (DOPMHUPYIOTCS TIOATANTHO B XOJI¢ OCBOSHUST 00YUAIONIHMHCS JTUCITATLIAH
(MOjTyJIeH), IPAKTHK B COOTBETCTBHH ¢ YUeOHBIM IUIAHOM W KaJIeHJapHbIM rpadukoM yueOHOTO
nporecca.

7.1.2. Omicanue moKaszaresieH H KpUTepHeB OlleHUBAHMSA KoMITeTeHIIHi, (popMUPYeMBIX

1o uToraM OCBOCHHMA JTHCHHILTHHBI (MO,[[y.]'[ﬂ), OIMHCAHHE NTKAJI OLHCHHUBaHIA
IlokazaTenem OICHHBAaHHL KOMHGTGHHHﬁ Ha pasJIMIHLIX STallaxX HX (l)OpMHpOBaHI/IFI ABJIACTCS

JOCTHKEHHE 00YUAIOMMMHUCS [LIIAHUPYEMBIX pe3yJIbTATOR 00YUEHHS 110 JUCHHUIUIHHE (MO/YJIIO).

Ioxazarenn

KpuTtepnn onenupanuns

2

3

4

5

1IK-2 -CrocobeH HCMoIp30BaTh Ha IMIpaKTHKE 3HAHHA O TOJTHMEPHBIX MaTepHaIax pa3sTHYHOTO Ha3HAa'UCHH A,
BBIIOJ/IHATE HCCJICAOBAHHA H HCIIBITAHHA MAaTCPHAJIOB

HMITK2.3 OOGyuatonmuiics e | O0y4yaonmics c OO0yuatonuiicd He B OO0 yuaronHics
ObpabatriBaet, | crmocobeH TPYAOM TOITHOM 0OBEME TMOTHOM 00beMe
AHATTH3HPYET H oGpabatniBath, He | oGpadaThiBact, oOpabaTtpiBacT, o0palbarriBacert,
MPEeICTABISIET AHATH3MPYET M HE | AHATTH3HPYET H AHATH3HPYET H AHATTH3UPYET U
PE3VIABTATHI TMPEeICTABISIET TMPEeICTABIIET TPEICTARTISCT TMPEICTABIIACST
UCCIIC/IOBAHUIA B | pe2y/IbTaThl PE2YIBTATDL PE2YIBTATDL PE3YIILTATHI
BH/IC OTUETOB HCCIICMIOBAHUM B | HCCTIS/IOBAHHH B BUJIE | HCCIICIOBAHHH B BHIE | HCCITETOBAHHH B
BHJIC OTHUCTOB OTYECTOB OTYECTOB BH/IC OTYCTOB

IIK-3 CriocoOeH BHITIOMHATE HHCTPYMEHTAIBHBIH AHATH3 CBIPBS, MATEPHAJIOB H TOTOBOH JTAKOKPACOUHOH
HIPOAYKIHH, BHIPaOaTHIBATh PCKOMEH/IAIHH 110 KOPPSKTHPOBKE HX PELENITYP

HIIK 3.1. Obyyaroruiics He | OOyUatomuiics ¢ Obyuaroruics He B O6yyaroruiics
Cocrasiser crocoben TPYIOM CIIOCOOCH IOJIHOM 00BeMe crnocodcH B MOMIHOM
MTPOTPaAMMEI COCTABHTH COCTABHTH CIIOCOOEH COCTABHTE 00BeMe COCTABHTD
HCIBITAaHHH IPOrpaMMBl IPOrpaMMBl IPOrpaMMBl IpOTPAMMBL
JIAKOKPACOUHBIX | HCIIBITAHHH HCITHITAHHH HCITBITAHHH HCTIBITAHHH
MaTSPHANIOR TTAKOKPACOUHBIX TTAKOKPACOYHBIX TAKOKPACOYHBIX JTAKOKPACOIHBIX
COIJIACHO MATEPHAJIOR MATEPHAIIOE BHE MATEPHAJIOB COITIACHO | MaTEpHAJIOB
HOpPMAaTHBHO- COITIACHO HOpPMAaTHBHO- HOPMAaTHBHO- COTJIACHO

13




TEXHHYECKOH HOPMAaTHBHO- TEXHHYECKOH TEXHHYECKOH HOPMATHBHO-
JOKYMEHTAI[HH TEXHHYECKOMH JOKYMEH TAI[HH JOKYMCHTAIHH TEXHUYECKOH

JOKYMEHTAT[HH JOKYMEHTATIHH
HIIK 3.3. O6yuatonmiics e | O0y4yaonmiics ¢ OO0yuatonmiicd HE B Odyuaronics
BripadaThiBacT crocodeH JaTh OIHOKAMH JAcT MMOTHOM 00OBEME TacT | IMOMHOM 0OBEME
PCKOMCHIAIIHH PCKOMCHIALHH 110 | PCKOMCHIAIHH 1O PCKOMCHIAIHH 110 BbIpabaThIBacT,
o KOPPEKTHPOBKE KOPPEKTHPOBKE HITH | KOPPEKTHPOBKE HITH PEKOMEHIATIHH TIO
KOPPEKTHPOBKE HJTH ONTHMH3AIHE | O THMH3AIHH ONTHMH3AI[HH KOPPEKTHPOBKS HITH
HIIH penentyp penentyp penentyp OLITHMHU3ALHH
ONTHMH3ALHH JTAKOKPACOUHBIX H | TAKOKPACOUHBIX H JTAKOKPACOUHBIX H perenTyp
penentyp KISALIHX KJICSAIIHX MATCPHAJIOB | KICSIIHX MATCPHAJIOB | JAKOKPACOUYHBIX H
JTAKOKPACOUHBIX H | MATEPHAIIOB KJIESIIIHX
KIEALIHX MaTCPHAIOB
MaTEPHAITOR

ITIkann1 olicHUBAHHS PE3VIILTATOB HpOMeH{yTOHHOﬁ aTTSCTAallMH U UX OITHCAHHC!

(I)OPMH HPOMe}I{yTO‘-]}[Oﬁ aTTeCcTAaluM: IK3aMEeH

[IpomerkyTouHast aTTecTalldsd oOyUaromMxcs B opMe 3auéra MPOBOAUTSA MO Pe3VIbTATaM
BBIMIOJTHEHHSI BCEX BHJIOB VUeOHOH padoThl, NPeAYCMOTPSHHBIX YUeOHBIM IUTAHOM IO JTAHHOM
JUCITUILIHHE (MOAYJIO), TIPH DTOM YUHTHIBAIOTCS PeyiIbTATHl TeKYMISTO KOHTPOJS VCIIERASMOCTH B
TeueHHe ceMecTpa. OIeHKA CTEICHH AOCTHKCHHS OOVUAIOMMMHUCS IUIAHHPYEMBIX pPe3yIbTaToB

06yquHH mo AOUCHHUILIMHE (MO,E[y.]'IIO) MIpoBOOHUTCA IIperogaBaTciicM, BEAVIIHM 3aHATHA IO

AHCHHILIMHS (MO,[[y.]'[I-O) MCTOOOM BKCHepTHOﬁ OLICHKH. ITo uroram HpOMe)KYTOIIHOﬁ aTTeCcTallHu 110

AHCHHIIIHHS (MOI[yJ'[I-O) BBEICTABJACTCA «3a4YTCHO» HJIH «HC 3a4YTCHO».

K npome:)fcymouHozZ AMMeCmay i @onycxaiomm MOALKO oﬁyuamu;uem, SUINONMHUBUIUE 6C€

6UOBL VUEOHOU pabomsl, HpPeoyCMOmpenHble pabodell npospammoli no Joucyuniune «MeTombl

YIpaBJICHHA ITOBCPXHOCTHEIMH CBOMCTBAMH MATCPHAJIOB »! YCIICHIHO BLIMTOJHHIIA BCC na60paTopHLIe

H IIpaKTHYCCKHC paﬁoTbI.

Onucaritte

IHlIkana ouenneanun

OTIHYHO

Brimomensl Bee BUABI VIeOHOoH paboThI, IpeaycMOTpEHHbIE YUeOHBIM
wiaHoM. OOyvaromMics JISMOHCTPHPYET COOTBETCTBHE 3HAHMH,
YMEHHH, HABBIKOB NIPUBE/ICHHBIM B TaOJIMIIax lTOKazaTellel, onepupyer
NpHOOPETEHHBIMH 3HAHUAMH, YMEHHAMH, HABBIKAMHM, [IPHMEHSET HX B
CHTYAIHSIX HOBBINIEHHOH c¢lnoxkHOCTH. IIpH »TOM  MoOryr ObITh
JIOIIYIIEHbl He3HAYMTEIIbHbIE OITHOKH, HETOUHOCTH, 3aTPY/IHEHHS IPH
AHAMTHYCCKUX OllepallMsiX, MepeHOoce 3HAHMH M YMECHHH Ha HOBBIE,

HEeCTaHAAPTHLIC CHTYAllHH.

Xoponio

BeimonHeHbBI Bee BH/TBI YIeOHOM paboThL, peIyCMOTpeHHbIE yaeOHbIM
mwiaHoM. OO0ydaronmiicss JIESMOHCTPHpPYET HEMOJIHOe, [paBHIIbHOE
COOTBETCTBHE 3HAHWH, YMEHHH, HABBHIKOB MPHBEJeHHLIM B TaOIHIax
00 2-3

HOKaBaTeﬂeﬁ, CCJIH  NIpH H3TOM ObLIH AOIYHIEHBI

HECYNIECTBCHHLIC OITHOKH.
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Y,[[OBJ'IQTBOI)HTQ.HBHO

BeImoHeHbI Bee BHBI VIeOHOH paboThL, IPeAYCMOTPEHHbBIS YUeOHBIM
wiaHoM. OO0yuaromuiicss MeMOHCTPHpPYET COOTBETCTBHE 3HAHHH, B
KOTOPOM OCBEIl[eHa OCHOBHAsL, HauboIee BaJKHAA YACTh MaTepHalia, HO
HpH 5TOM JONVIINEHA 0HA 2HAYUTSIIHHAS OMMHOKA HIIH HETOYHOCTh.

HeynorneteopHTeIEHO

He ewmmonnen oque  wim  Oolee BWIoB  yueOHOUW  paloThl,
npeTyCMOTpeHHBIX yueOHBIM TIaHoM. O0yJatonMicd IeMOHCTpHpYeT
HETIOJIHOe COOTBETCTBUE 3HAHWH, YMEHH, HABBIKOB MPHBEISHHBIM B
TabJMIaX  MoKazaTesied, JONYCKAKOTCH 3HAYHTEIbHBIE ONTHOKH,
OposBISeTeS OTCYTCTBHE 3HAHWH, YMEHHH, HABBIKOB 10 DPSIY
moKasaTesIeH, obygaromuiics HCIBITBIBAET 3HATHTEIILHBIE
3ATPYAHCHHUS TIPU OICPHPOBAHHH 3HAHUAMH H YMCHHAMH TIPH HX
nepeHoce Ha HOBbIE CHTYAIHH.

DoHILI OICHOYHBIX CPCACTB IMpCACTaBIICHLI B Hpmome}mn 2.
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CTpYKTYpa U cojepzRaHue JUCIUIITHHBI

MeTOI[bI YIpaBJ/JICHHHA INMOBEPXHOCTHBIMH cROMicTRAMM MaTepHAJIOB

IO HATITPABJIeHUI0 oaroToBkH 22.03.01 MaTtepuaioBejeHrue H TEXHOJIOTHI MATEPHATIOB

IIpopuas moaroroBiku Iudposbie TeXHOIOTHH B MATEPUAJIOBETeHHH

(Gakanaep)

Hpuioxncenue 1

Paznen

Ce
Me
cr

Hen
eI
ceM

ecT

pa

Buik1 yueOHo# padoThl,
BRJIIOYAS CAMOCTOHTEILHYIO
padoTty o0yUaOIMXCH,

M TPYA0EMKOCTH B Yacax

Bujasr camocTosnTe ibHOI paGoThl

oGyualonmMxcs

DopMbI
arrecra
mHn

J | II/C | JTaé | CPC | KCP

K.P.

K.IL

PI'P

Pedepar

K/p

213

CemnMoii ceMecTp

Paznen 1.MoJtekyasipHas M
HAIMOJIeKYISIpHAst CTPYKTYpa
ILUTIEHKO00pasyIoNIMX IO IIIMePOB
HCIIO/IB3YeMBIX B HAHO- U
MHUKPO3JIEKTPOHUKE

XUMUS MOBEPXHOCTH KapOOISTHBIX
MOJIUMEPOB. XuMu4eckuti cocmas
MAEHKOOOPAZYVIOWUX HONUMEPOS
UCHOBIYEMBIX 6 HAHO- U
MUKPOINEKMPOHUKE . XAPAKIMEPUCTHUKY
MoRekyaspHot cmpyrmypul. Cnocotst

uUsMepeHus cpeoHeti Maccel MaxpOMONeKI.

Habopamopnaa paboma «llomyaenune
TIOJTMMEPHBIX TUICHOK DKCTPY3HCH
pacijiapa MoJUSTHIICHA W VIIPABJICHUS UX
ra0apuTHBIMH pa3MepaMmu»
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Paznen 1. MonexkynsapHaa un
HAAMOJICKY.151 pHasi CTPYKTYpa
MIEHK00GPA3YIONNX MOJTHMEPOR,
HCIOJIB3YEMbIX B HAHO- H
MHKPOICKT POHHKE
Haomonexynapuas cmpyrmypa
KPUCHATTUZVIOWUXCA NONUMEPOS.
Cmpyxmypa aMop@HbIX NORUMEPOS.
Maxpocmpykmypa 21acmomepos 6
deghopmuposanrom cocmosHuu. Memoont
EUZVARUZAYUN U UCCAEDOBANUA HANHO-,

MUKPO-, MAKPOCHPYKIMYPbL NOGEPXHOCTL.

Habopamopnas paboma «[omyuenne
MOJIMMEPHBIX TUIEHOK
MOJHTe TP TOP3THIIEHA TI0 TIOPOITKOB OH
TeXHOJIOTHUH».

Pazpea 1. Moaexynsapuas u
HAAMOJICKY A pHas CTPYKTYpa
JIEHK000 pa3yomuX MoJTHMEPOB,
HCNOAb3YEMbBIX B HAHO- H
MHKPO3JIEeKTPOHHKE

Cmpykmypa u pease nosepxnocmiu
Xumusa nosepxHOCMIL NIEHOK U3
cemepoyentuix BMC Ocobennocmu
CIPYKMYPbL U CEOLICIE MAMEPUanos 8
oprme MOHKUX NAEHOK U HOKPLLIMUIL.

Habopamopras paboma « MexaHUUSCKHE
WCTILITAHHS MOMMMEpHBIX TJICHOK Ha
pACTSDKSHHSY.
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Paznea 2. IIpon3BoacTRO NOJHMEPHBIX
MIEHOK W3 KPYMHOTOHHAKHbBIX
TEPMOILIACTOB, IPOHHIIAEMOCTb, NPOYHOCTD
H Tel1ogH3HYeCKHe CBOHicTBA

Crnocobsl npow3e00CmMea NOTUMEPHBIX
MAEHOK U3 KPYHIHOMOHHANCHLIX
mepmonaacmos. Ilpouzeoocmeo
MOHORNEHOK U3 NOTUMEPOE. IKCMPY3US U
COBKCMPY3UL HOTUMEPOE,
KanaHopupoeame, pasoye u 6ulmadicka
MIEHOK.

Habopamopnas paboma « Uccienopanne
MOJI3YIECTH TTOJIMMEPHBIX TJICHOK B
ra30BOH M 3KH/IKOH cpejie».
Koumponsnas paboma 1o matepuany
MIPOCIIYIIAHHBIX JISKITUH U BLITIOJIHSHHBIX
nabopaTOpHLIX padoT.

Pa3zpea 2. IlponsBoacTBo NoJHMepHBIX
IIEHOK H3 KPYNHOTOHH/KHbIX
TEPMOILIACTOB, IPOHHIIAEMOCTb, NPOYHOCTD
i TemTogH3NIeCKHe CBOliCTBA
Ixempyoepnt. Kanauopul. IlponssosicTeo,
IIOBEPXHOCTH M CBOHCTBA MHOTOCJIOHHBIX
IJICHOK

10

Hdabopamopnas paboma «HcenegoBanue
penakcanuu AedopMaIiii U BEIUHCIICHHE
MAPAMETPOB PEJIAKCALIMU B PEIKUME
MOCTOSHHOH HATPY3KH».

10
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11

Paznea 2. IIpon3BoacTRO NOJHMEPHBIX
MJIeHOK H3 KPYNHOTOHHAKHBIX
TEPMOILTACTOB, POHHIACMOCTD, 1POYHOCTh
H TelLIoH3NYeCKHe CBOcTBA.

I pouze00cmeo NORUMEPHLIX NAEHOK 13
Mmyeonraexux nonumepos. [losepxHocms,
MAOMHOCHb, NOPUCIROCHL U CE0HCMEU
MIEHOK MEPMONIACUYHBIX NOTUMEPOS.
Ilopoutkosas mexHonozus.

11

12

Habopamopnas paboma
«OIeHKa BIHSHUSA KHIKOH cpe/lbl Ha
MEXaHUYCCKHE CBOMCTBA JKECTKUX

IJICHOYHEIX ITOJIHMEPHEIX MATEPHAJIOB» .

12

13

Pazpnen 3. MeToabl HCNLITAHHA CBOHCTE H
YIpaBJeHHs CTPYKTYPOil NOBEpXHOCTH
NOJHMEPHBIX MaTEPHAJIOB
HuempymeHmanbHole Memoosl HCHBIMAHUS
CEOUCHIE NAEHKOOOPAZYIOWUX HONUMEPOS,
UCHORBLIYEMUIX 6 HAHO- U
MUKPOINEKMPOHUKE. XUMHYESCKAs U
puzHIecKas MOTU(PHUKAITHS TOBSPXHOCTH

13

14

Habopamopnas paboma « OnipefeNicHuE
XHMHYECKOH CTOMKOCTH MOTHMEPOB,
oreHKa KodhpHITHSHTOR THPDVIUA U
MIPOHHIASMOCTH TI0 JKHIKOCTIMY.

14

15

Pazgea 3. Meroabl HCnbITAaHHA CBOHCTB H
YNpaBJeHHusl CTPYKTYPOil NOBepXHOCTH
MOJHMEPHBIX MaTepHAJIOB

15
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Xumuueckue Memoosl ynpasneHus
CIPYKIYPOTE ROGEPXHOCHIN NOTUMEPHBIX
niaeHok. Xumuueckas Moouurayus
nosepxHocmi nomioneguros. I'ioponus,
AYUOONU3, ANKOZONU3, OMBLIEHUE
MOOuuyposantvix ciloes. OKucieHue,
2ANOSEHUPOSANIE NOTUONCPUHOE.

16

Habopamopnas paboma «[omyuenne
AHUZOTPOITHBIX TIOJIMMEPHBIX TUICHOK H
TepMOMEXaHHIEeCKOe HCCIIeTOBaHHe
VCATKH Y.

16

17

Pazgen 3. Meroabl HCNbITAHHA CBOHCTE H
yYHpaBJieHHs CTPYKTYPOi NOBEpXHOCTH
MOJHMEepPHBIX MaTepHaAJIoB

Duzudeckue Memoosl YNpasneHus
CHPYKMYPOH HOGEPXHOCU 1 C8OUCINEamML
HOAUMEPHBIX NAEHOK. Packpwimue
HOBEPXHOCHI NOTUMEPOS NPU 6bIMAJICKE
VIEHOK 1 8OAOKOH.

Hauneceniie Memannuyeckix i UHbIX
HEOPEAHUYECKIUX NOKPLIMUE HAa
HOGEPXHOCHIY NOAUMEPHDLIX NIEHOK.
IIpoyeccul HaneceHus MEMAAAUYLECKUX
HOKPLIMUEL: HANBLAEHUE U OCANCOEHUE U3
Pacmeopa conell MeMmanios.

17

18

Habopamopnas paboma « OnieHKa
rasoNpOHHIIAEMOCTH TIICHOK U3
ANACTUIHBIX TIEHOUHBIX TTOJTAMEPHBIX
MaTepHAJIOB ».

18
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nabopaTopHbIX paborT.

Koumponwnas paboma no matepuaiy
IIPOCIIYIIAHHBIX JIGKITHH H BBINIOJIHEHHBIX

Dopma ammecmaruu G
Bcero yacop no JHCIHAILIHHAE 18 36 54 108
TpyroeMKOCTL TUCIMILTHHBI B Yacax
Cevim Kourpoms
ceM Konr apckue (mpomexyT dopma
Popma Ky
ecT Bceero AKTHA (npakr Jlabopa | Camocrtosr OYHAA UTOTOBOTO
o0yuUeHMs pe Jlek
p vac./ sl HYeCKH TOpPHbIE eJILHAN arTTecTaly KOHTPOJISA
3a4. e[ pador S aae €) padoThI padota 1)
a 3AHATH
st
Ounasn 4 6 144/4 54 18 36 90 - 3aMeH
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[Ipunoxenne 2

MHWHHCTEPCTBO HAYKHU W BBICHIETO OBPA3Z0OBAHM A POCCHHCKOH QEJEPAITUH
QEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE YYPEAX JJEHHE BBICIITEI'O OEPASOBAHHA

«MOCKOBCKHI HOJATEXHHYECKHI YHUBEPCUTET»
(MOCKOBCKUI1 NOJIUTEX)

HanpapieHHe 10/IrOTOBKH:
22.03.01 Matepuanope/ieHHe H TEXHOJOTHH MaTepPHAJIOB
OOII (npoduns): UaskeHeprsa MOTUMEPHBIX MATEPHAIIOB

Dopma oOyueHUsT: ouHast
Buja npodeccoHalbHOR JIeATENLHOCTH: HAYIHO-HCCIIS/IOBATEIbCKUHA H TEXHOJIOT HUSCKHH
Kadgenpa: UnHORanMOHHBIE MaTepHAIIbl IPHHTMETHAWH/TY CTPHH

P®OH/J ONEHOYHBIX CPEACTB

o AMCIHUIIJIUHE

Merobl YIIpaBJIeHHS IIOBEPXHOCTHBIMHA
CBOMCTBAMH MaTepUaIIOB

CocTaBMTe IR
JoIeHT, K.T.H. Bacuna I0. A

Mockpa, 2024 1.
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Tabauua 1

MMOKA3ATEJIb YPOBHSI C@®OPMHUPOBAHHOCTHW KOMITIETEHIIUHA

MCTO,HI)I YIIpaBJICHHA ITOBCPXHOCTHLIMHA CBOMCTBAMH MaTepHaJI0B

OI'OC BO 22.03.01 MarepuasioBe eHHe U TEXHOJIOTHH MaTepPHAIOB

B mporiecce ocBoeHMsI TaHHON JUCTTATIIHHEL 0OYHatoNuics GopMUPYET U JIEMOHCTPUPYET CIeAYIONTHE:

TexHojror

Konmie st Pdopma
TeHUH OLIEHOYHO -
M DPOPMYJINPOBKA IlepeveHb KOMIIOHEHTOB (hopmpos ro CTeuEHN. yuBHen OSBOE&HI/IH
Hu- AHH I cpecTRa ROMIICTCHIIMH
ACKC KOMH(iTEH o
M
IIK-2 | CrmocobGen ucnonbzopats | MIIK-2.3. OGpadaTteiBaer, JICKITHH, OJIP, K/P, | Bazorsblii ypoBeHb
HA [IPAKTHKE 3HAHUA O AHAITU3UPYET U MPJICTABISIET | CAMOCTOATE T.3 HCITOJIB3YET Ha MPaKTHKE 3HAHH O
MOJIMMEPHBIX MaTepHasax | pe3yJibTaThl HCCISTOBAHHH B JILHAsA CBOHCTBAX KOMIIORHIIHOHHLIX
PA3IMYHOT O HARHAUCHHS, | BHJIC OTUCTOR. paborTa, MaTepHATIOB
BBLITIOJIHATE nabopatop IoBbnneHHbIIT YpoBeHb
HCCIIS/IOBAHMS U HbIe ObpabaTbiBaeT, aHATUIHPYET U
HCIIBITAHHUS MATEPHAJIOB 3AHATHA MPSACTABIICT PE3YIbTAThI
HCCISTOBAUHH B BHJIC OTUSTOB
IIK-3 | CnocobeH BLITOMHATE HIIK 3.1. CocTrasasier JICKIINH, OJIP, K/P, | Bazorsblii ypoBeHb
WHCTPYMEHTAITLHBIH MIPOrpaMMbl HCIIBI TAHUH caMoOCTOTE T, 1,2 WCIIOJIB3YET HA TIPAKTHKE 3HAHHS O
AHAITH3 ChIPhS, JNAKOKPACOUHBIX MATEPHAJIOB JILHAS CBOHCTBAX KOMIIOZHIIHOHHLIX
MaTepHAIOB U TOTOBOH COTJIACHO HOPMATHBHO- paborta, MaTepHATIOB
JAKOKPACOUHOM TCXHHUICCKOH MOKYMSHTAIIHH | JJabopatop lloBbLbnneHHBIIT YPOBeHD
MPOIYKITHH, HBIE -BBINOJIHAST HCCIIEOBAHAI U
BLIpabaTLIBATh 3AMATHA HCITBITAHHS MATEPHAJIOB, CIIOCOOSH

peroMcHJallHH 110

MIPOTHO3HPOBATE CBOHCTRA
KOMITO3ZHITHOHHLIX MATSPHAJIOB TIPH
nmoMomu Web-cepBrUCoB H IMTUPPOBBIX
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KOPPEKTHPOBKE HX
perenTyp

0as TaHHBIX

HIIK-3.3. BeipaGaThiBaeT
PEKOMEH/TAIHH T10
KOPPEKTHPOBKE HITH
ONTHMHZAIHH PEIenTyp
JAKOKPACOUHBIX M KJISSITHX
MaTepPHAIOB

TIRKITHH,
CaMOCTOSITe
ThHAL
paborta,
nabopatop
HBIS
3aHATHS

QJIP, K/P,
T.1.9

bazossbiii ypoBeHs

HCTIOJB3YeT Ha TIPAKTHKE 3HAHHSA O
CBOMCTBAX KOMIO3UITMOHHBIX
MaTepPHATIOB

IloBLNIIEHHLII YPOBEHL
-BBITIOJIHSIET UCCIIEOBAHHS H
HCTIBITAHKS MATEPHAJIOB, ClIOCO0SH
MIPOTHO3HPOBATEL CBOMCTBA
KOMTMO3HIIMOHHBIX MaTepHATIOB TIPH
noMomu Web-cepBrcoB H MTHPPOBBIX
0a3 TaHHBIX

**. CokpaineHHT GopM OLeHOYHEX cpeicTs eM. B Tabmme 2 GO
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l'[epequb OICHOYHLIX CPEACTB 0 JHCHHUILIJINHE

Tabmuma 2

«MeToanI VIIPpABJICHHA ITOBCPXHOCTHEIMH CBOMCTBAMH MaTCPHAJIOB»

Hp06HeMe H T.II., ¢ ICJIBKY BBICTABJICHHA
HTOTOBOH OLCHKH

[Ipencrapnenne
Haunmenonanue
Ne KpaTkas xapakTepucTHKa OIIEHOTHOT O OIIEHOYHOTO
OIICHOYHOTO
QC i cpeJicTBa CpeJICTBA B
P ®OC
[poaykT camocTosTeNbHON paboThl
00VUAIOMIeT OCS, TPSACTABISIIONUI coboit
CPeJICTBO IIPOBSPKH YMEHHH IIPUMEHATD
MOJIYUCHHLIE 3HAHUS 151 pelIeHUs
OTtuer no MIOCTABJICHHOM 33/1a4H 110 3apaHee Qonpy
| nabopaTopHoi OIpeAeIeHHOH METOJUKE H KpaTKoe J1a060paTOPHLIX
paboTte (OJIP) H3JI0KeHHE B IMCbMEHHOM BHIE paboT
MOJIYUCHHLIX Pe3VILTATOB
HKCMICPHMEHTAILHOTO H TEOPETHUSCKOTO
aHANMM3a ompeAeiaeHHOH vaebHo-
HUCCIISTOBATENILCKONW TeMBl.
Cpe/IcTBO KOHTPOJIS YCBOCGHHUS
oOyuaronumcs yaeOHOTO MaTepHaia 1o Kommnekt
Kontponbuas
2 pabota pazfiesaM JIUCITHIUIHHEI U IPOBEPKH KOHTPOJILHBIX
(K/P) VMEHHH IIPHMEHATEH MOTYUSHHbIC 3HAHHS 3aJaHul 1o
IS pelIeHUs 3371249 OIPEISICHHOTO THIIA BapHaHTaM
IO TeMe WK pasey.
MeToj, ak THBH3HPYIONTHH MIpoIece
3 Jluckyccus oOyUeHUS, H3YUCHHS CIOKHOH TeMBbI, Tembl paznenor
(7 TCOPSTHUSCKOH UM MPAKTHUCCKOH JUCITHTLIAHBI
IPOOIIEMEL.
Cpenctro HTOT OBOTO KOHTPOJIA,
OpraHU30BaHHOE  KaK  CrHelualibHas
Oecefa TMeJarorHyueckoro paboTHHKA C
oOy4arONMMcsi Ha TEMBI, CBA3aHHBIE C
v . Bonpocs o
DK3aMeH H3y4YaeMoi JTACITHTIITHHOM, "
4 TeMaM/pas/ieia
(6)) pPacCUMTAHHOE Ha BBIICHEHHS oOBeMa
” M JTACTTHTUTHHBI
3HAHUH ofyuaromerocs o
OMpeAeICHHOMY pasaeny, TeMe,
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1. TlacnopT dpoHAa OLIEHOUHBIX CPEJACTB MO JHCIHILIHHE
({MeTOI[LI YIPABJICHHA MOBEPXHOCTHEIMH CBOMCTBAMH MaTSpHAIIOB»

Ne Koa Haumenorauue
r[/1_1 KonTpomipyemble pazieibl TUCIUILTHHLI KOHTPOJIUPYeMOi OLI€HOUHOT O
KOMITETEHITHN cpeacTBa
1 ITK-2 QIJIP,
Pazgen 1. MoseryasipHas H HAMOJIEKY IIPHAS IIK-3 KP. T.D
CTPYKTYPa IVIEHKO0OPA3YIONUX MTOJIMMepPOB T
HMCTIOJIB3YEMBIX B HAHO- H MMKPOJIEKT POHUKE
2 Pazyen 2. IIpou3BOACTRO MOJHMMEPHBIX IICHOK 1K-2 OJIP,
M3 KPYITHOTOHHAKHBLIX T€PMOILTIACTOB, TIK-3 K/P, T,3
TIIPOHHUIIAEMOCTh, IIPOYHOCTH U
Ter1oguInyecKke CBOMCTRA
3 Pazgen 3. MeToabI HCIIBITAHHSA CBOVMCTB H 1K-2 OJIP,
YIIPABJIeHHS CTPYKTYPOii OBePXHOCTH 1IK-3 K/P, T.5
TIOJIMMEPHBIX MATEPHAJIOB

2. IlepeveHnh KOMITETCHIHIL ¢ YKA3aHHeEM TANOB UX GOPMHPOBAHHA B IIpoLIecce OCROCHHA
JUCHHILIMHBL PopMBI KOHTPOJIA (POPMHPOBAHNA KOMIICTEHIIIA

DTanbI
Koxmo dopMupoBaHus
KommiereHimst OroC DopMa KOHTPOJIH (pasenI
JTMCITHTLTMHEI)
Crioco0eH HCIoB30BaTh Ha [IK-2 | IIpoMeKYTOUHBII KOHTPOJIb:
IPaKTHKE 3HAHUS DK3aMeH
0 TIOJIMMEPHBIX MaTepHalax Texyunni KOHTPO/IL: 13
PazTHIHOTO HA3HAYEHHS, OtueT o JlaGopatopHoii pabote;
BBIIIOJIHATL UCCIISJOBAHHSA H KOHTpOJIbHAs paboTa, JHCKYCCHA
UCTILITAHHS MATEPHAJIOB
CriocoGeH BHITIOIHATh [IK-3 | IIpoMeKYTOUHBII KOHTPOJIb:
HHCTPYMEHTAIILHBIH aHAIH3 SK3aMeH
CBIPBSI, MATEPHAIIOB U TOTOBOM Texyunmi KOHTPOIIE:
JTAKOKPACOYHOH MPOAYKITHH, Otuet 1o abopatopuoil pabore; 1-3

BBIpaOATLIBATH PeKOMEHIAIUA
110 KOPPEKTHPOBKE HX
penentyp

KOHTpOJIbHas paboTa, JIMCKYCCHs

2.1 KpuTepuH olieHKH OTBETA HA HK3aMeHe
(hopmuporanue kommeTeHud 11K-2, 1TK-3)
Pesyibtar BHOCHTCS B pabounii JKypHaJI Iperno/lapaTelis.
«5» (OTJIMYHO): BBINOJHEHBI Bee JlabopaTopHble paboThl, NMPelyCMOTPEHHBIE IIJIAHOM,
ofyuaronmiics 4eTko ¥ 6e3 oMmHUOOK OTBETHII HAa BCe KOHTPOJIbHBIE BOIIPOCHI.

OOGyuaroruics:

— Ha BBICOKOM YpPOBHC BJAJCCT 3HAHHEM OCHOB COIHAJIBHOTO BSaHMOHeﬁCTBHH H
peajiu3aliu CBOH POJIH B KOMAaH/E?
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— Ha BBICOKOM VPOBHE BIaJSeT OCHOBAMH  BBIPAOOTKH  CIMOCOOHOCTH K
CaMOOPTaHU3ANHHH CAMOOOPA30BAHUIO;

- HAa BBICOKOM YPOBHE VIIPAaBJISET CBOMM BpEMEHEM, BBICTPAHBAST W peaiuzyer
TPAeKTOPHIO CAMOPA3BHTHA HA OCHOBE MPUHITUIIOB 00paz0BaHM B TeUeHHe BCeH KU3HH.

«4» (xopoIro): BHITIOJHEHBI BCe JadopaTopHBIC PAadOTHL, MPSAYCMOTPEHHBIC TIAHOM,
OOVUAIOMHAKMCSA ¢ KOPPEKTHPYIOMUAMH 3aMCUAHMSIMH TPIIONaBaTe/isi  OTBETHI Ha BCe
KOHTPOJIBHBIC BOMIPOCHL

OO0yUaroIuhcs:

— XOpOIIO BJAaJieeT 3HAHHEM OCHOB COIHAIILHOTO B3aWUMOJICHCTEHS W peallH3aIlid CBOM
pOIH B KOMaH/Te;

— XOpOoIlo BIAJSeT OCHOBAMH BBIpAOOTKH CIOCOOHOCTH K CaMOOpPTaHH3AIlHA |

caMoo0pazoBaHHUIO,

— XOpOmIO VIPABIACT CBOHM BpPEMSHEM, BBICTpAMBas H pPEAH3ys TPacKTOPHIO

CAMOPAZBUTHS HA OCHOBE IIPHHIIMIIOB OOPAazOBAHHS B TeUeHHE BCell JKH3HU.

«3» (YIOBIECTBOPUTEIHHO): BHINOIHEHEI Bee TabopaTopHbie paboThL, MPeAyCMOTPESHHbBIS
TUIAHOM, C 3aMeUaHHSIMH MPermoAaBaTe s, o0yJalomuics OTBETHII Ha BCe KOHTPOIIbHBIE BOTIPOCHI
¢ 3aMeTAHHAMH.

— Ha YIOBJCTBOPUTSILHOM YPOBHE BJIAJCET 3HAHHEM OCHOB DTHKETA JCIOBOTO OOICHHUST,
OCHOBBI VIIPABJICHHS B ICJIOBOM OOMICHHH; OCHOBHBIC 3aKOHBI KOMMYHHKAIIHH,

— HAa YJIOBJIETBOPHTEILHOM YPOBHE BIIaJeeT OCHOBAMH BBIpAOOTKH CHOCOOHOCTH K
CaMOOPTaHU3ANHHH CAMOOOPA30BAHUIO;

— HA YJIOBJICTBOPHTEJILHOM YPOBHE VIIPABIISIET CBOMM BpeMeHeM, BHICTPAHBAA H PeallH3ys
TPacKTOPHIO CaMOPA3BHUTHS HA OCHOBE IIPHHITHITOR 00paz0BaHHS B TCUCHUS BCCH JKH3HH.

«2» (HeYIOB/ICeTBOPHTENLHO): OOVUAIOMHICA HES BBHITOJIHHI HIH  BBITIOJIHHI
HETIPABHJIBHO JA0OpaTOpHEIS paboTHI, MPESAYCMOTPSHHBIS IIJIAHOM; OOYYAIONMIHHCS OTBETHJ HA
KOHTPOJIbHBIE BOIIPOCHI ¢ OMMUOKAMH HJIH He OTBETHJI Ha KOHTPOJIbHbIE BOMPOCHL.

OOVYYaOIHHCS:

— He CMOCO0CH OCYIMECTRISITE COITHATIBHOS B3AHMOICHCTBHS U PEaIM30BBIBATE CBOIO POJTH
B KOMaHJIE;

— He BJiaJeeT OCHOBAaMH BBIpaOOTKH  CIMOCOOHOCTH K CAMOOpPraHH2AIHHH
caM000pazoBaHHIO;

— He KOHTPOJHpPYeT W He YIpaBJIsdeT CBOMM BpPEMEHEM, BBICTpaWBas M peaH3ys
TPAEKTOPHIO CAMOPA3BHTHA HA OCHOBE MPUHITUIIOB 00paz0BaHMs B TeUeHHe BCeH KU3HH.

2.2 Kputepuu oLeHKH padoThl 00ydalollerocsi Ha JIa00paTOPHLIX 3aHATHAX (0T4YeT IO
JIAdOPATOPHBLIM padoTan)
(popmuporanue kommeTeHuu 11K-2, [TK-3)

«5» (OTIIMHO): BLITOJHEHBI Bee JabopaTopHble paboTLI, IPeIYCMOTPEHHBIS ILTAHOM, H
HAIlMCAHBI IO HHM OTYeTLI, oOyuaromuics Ge3 omubok caenan HeoOXOIHMMBIE pacueThl U
IpaMOTHO HAIIHCAJI BRIBOJALI K paboTaM.

«4» (Xopoll10): BBINOJHEHE Bee JabopaTopHble padoThl, 1P YCMOTPEHHBIE TUIAHOM, H
HAIIUCAHBI 110 HHM OTYEThI; 00yUaloNMHca ¢ KOPPEKTHPYIOIIMMH 3aMeUaHHsAMH Tpeo/iaBaTess
¢/lel1aJl HeoOX0/IMMBIC PacueThl H IPAMOTHO HAIlHCall BBIBO/IBI K paboTam

«3» (YA0B/IeTBOPUTEILHO): BLITOIHEHE] Bee TadopaTopible padoThl, MPeIycMOTpeHHbIE
IIAHOM, M HAIIMCAHBI 110 HUM OTYeTHI; ¢ 3aMEUAHMIMH IIpelofaBaTe/s oOydaromuics caemas
HeoOXoqUMbIe pacueThl H HAITUCAJI BRIBOJIBI K paboTaM.

«2» (HEYIOBJICTBOPHTEIBHO): 00 YIAKOIHHCS He BBITTOJIHKII HIIH BBITIOJIHHII HENIPABHIILHO
JaboparopHble paboThl, NPEYCMOTPEHHbBIE IUIAHOM, He HalMcal 110 HHM OTYeThI, He cjlenall
HeoOXO/TMMbIe pacdyeThl H He HAITMCAJI BBIBO/IbI K paboTam.

2.3. Kpurepum olieHKH KOHTPOJIBHOMH padoThI
(popmuporanue kommeTeHui 11K-2, ITK-3)

27



KoutponpHass paboTa BRIMOTHSSTCA [0 BapHaHTaM H  BKJIIOYACT TPH 3aJTaHHI.
KonTponbaas pabota olleHUBaeTCd B COOTBETCTBHH € MPOIEHTOM IIPABHIILHBIX OTBETOB.

— COTJIHIHO» - CBBINIC 85% MpPaBHIILHBIX OTBETOR;

- «xopomo» - oT 70,1% 10 85% npaBWILHLIX OTBETOB;
«YJIOBJIETBOPHTEILHOY - 0T 35,1% no 70% npapuibHBIX OTBETOB;
- oT 0 1o 55% NpaBUIIBHBIX OTBETOR — «HEY/IOBJIICTBOPHTEIILHO»

Kaskap1it Bonpoc KOHTPOJIRHOH paboThl OMCHHBASTCS M0 IITHOAJUTRHOM IMKade. UToropas
OIIEHKa 110 KOHTPOJILHOH paloTe BBICTABJISESTCS, HCXO/1d U3 CYMMBI OaJlJIoB, IIOJIYYEHHBIX 3a TPH
3a/1aHHA.

«S» (NATH daAILI0B): 00YHAONIHHCS JIGMOHCTPHPYET CHCTEMHBIE TEOPETHUSCKHE 3HAHUS:
Ha TEOPETHUSCKHUH BOIIPOC KOHTPOILHON paboThl OTBEYAST IPAMOTHO H MOJIHO, ¢ HEOOXOAUMBIMHI
IIOSICHEHUSIMHU.

«4» (deThIpe OasLTa):00yqaroNMiics ¢ HeOONBIIHMH HETOYHOCTAMH I@MOHCTPHPYET
CHCTEMHbLIC TEOPeTHYSCKHE 3HAHU: Ha TEOPETHUSCKHHN BOMIPOC KOHTPOJILHOK paboThl 0TBEYaeT
IPaMOTHO H IIOJIHO, 6e3 rpyObIX OMHOOK H ¢ HeOOXOUMBIMH TOSICHEHHAMH

«3» (Tpu 6asa): ofydaroniuiics He JISMOHCTPHPYET CHCTEMHBIX TEOPETHIESCKHE 3HAHUH!
Ha TCOPSTHYCSCKUHM BOMNPOC KOHTPOJNLHOH padoTBl OTBeYAeT YAaCcTHUHO H ¢ CYIISCTBEHHLIMH
OIMHOKaMH, He JaeT HeoOXOAUMBIX MOSCHEHHH.

«2» (aBa OaLma): OOVUYAIOIIHMHMCS HE HMEST CHCTEMHBIX TCOPSTHUCCKHES 3HAHHH:. Ha
BOIPOC KOHTPOJILHOH paGoThl oOTBeYaeT YacTHYHO H ¢ IpyOBIMH oOmHUOKaMH, He jaer
HeoOXOTMMBIX [TOSICHEHHH.

«1» (oquH Oa/u1): OOYUAKOIMUKICSH HEe HWMEeT CHCTEMHBIX TeopeTHUeCKHe 3HAHMH: Ha
TCOpPeTHYESCKHH BONIPOC KOHTPOJILHOM paboThl He 0TBeUALT.

[Ipunoxenue 3
ITpumepnvie sonpocet 0151 KonmpoawvHoil pabomer Ne 1 :

1. MonekyaapHass CIPYKTypa IOJHMEpOB. MeToapl OLIGHKH H XapaKTepPHCTHKH MAaccChl
MakpoMoJery. (111C-2)

2. HanMomexynsipHasi CTPYKTYpa IJICHOK H3 Pa3/JIMYHBIX IIOJIUMEPOB. THIBI HaTMOISKVILIPHBIX
CTPYKTYpHBIX o0pazoBanuii. CriocoObl popmuporanus u u3yuenns.(11K-2)

3. @azoesle nepexo/ibl B noMMepax. Kpuctamueckas cTpYKTYpa [MOJIMMEPOB, ClIocod OlleHKH
Ha IpuMepe crekauus nopomka @-4, Ilapamerpnl ¥ (aKTOpBl BIHAIOMME Ha BEIMYHIY
creneHu KpueTammunocth.(11K-2)

4. DuzHYecKHe COCTOSHHS MOJUMepoB. TepMoMexaHHYecKast KpuBas. lIpHMephl IUIEHOK H3
PazJIMYHBIX TOJIHMEpOR B pazHbIX cocTodHusAX. (IIK-2, [TK-3)

5. BbICOKO/IMCIIEPCHOE OPHEHTHPOBAHHOE COCTOSHHME IOJMMEpOB. YCIOBHMS Iepexojila M
0COOCHHOCTH MEXaHUIECKUX U COPOITMOHHBLIX CBOKWCTE IJIGHOK B 3ToM cocTostHuH. ([TK-2)

6. Ilponunaemocts nosumepos. [lapameTpbl B ¢cnocoObl OIEHKH razolpoHUIaeMocTH. CriocoOsl
CHUsKeHHs razonpoHunaeMoctd. (1TIK-2, ITK-3)

7. Teopuu anrezuu. Ilpumepbl COe/IHHEHHS IUICHOK H3 OJIHOTO M Paz/IHYHBIX [MOJHMEPOB.
MeTtonuka uamepenus ajaresnoHHol npounocth.(I11K-2, T1K-3)

8. CmauMpaHWe W pacTBOpeHHe noJiuMepoB. KosjuuecTBeHHast Mepa CpoOJICTBA JKM/IKOCTH H
HOJMMEPOR pPazHOro c¢TpoeHus. IIyTH IOBBINICHHS SHEPrHHM IIOBEPXHOCTH IUIGHOK U3
pazinuHbIX nonuMmepor. (ITIK-2, TTK-3)
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Hpimepnpic ganpacel 418 KoumpoasHoll padbomer Ne 2:

1. Mexanndeckie XapaETEpHCTHEHR MaTepHanob HarpaMMa paspylUIeHHA H e XapaKTepHEE
TOUEH, HSVUIEHHEE OPH BEIOIHEHHE IpasTHEY Ma oo kypoy DML (IIE-2, IIE -3

2. AHHI0TPONHA MEXAHHYECKHE CEOHCTE HONHMEpPHLE H KOMIOSHUHOHHLE MATEpHALOE.
MeTonu monyyeHuT B ¥ cTpadeHud. (11E-2)

3. Popuyna I'puddurca gna zpymeoro paspylleHEA MaTepHAIOE SHEpreTHUECKHE EpHTepHE
npoauecTH. (1IE-2)

4. PocT MarHCTpambHEE TPEL[HH OpH XpPYIKOM, KEAIHID VIKOM H INaCTHYECKOM paspyILeHHH
matepHance. (1IK-2)

5. HonroepeMeHHad OpodHOCTE, FKHHeTHY ecKad IpHEpOT A DpoYHGCTH TEepnux Ty (1I1E-2, TTE -
3

6. Ilnactuauocte. PHsudeckad H MaTeMATHUECKAA MOJENH INACTHYHEX TEl. JaKoH BASKOTO
TeueduA HerotoHa, MeToom # ool e oBa HHA INacTHYHE Ten. (1K -2, TIK-3)

7. HAenemwe EBmxo- yopyroctH, PuHsmdeckad H O MaTeMaTHdeckad Mogens  MeTogwm
HCCNEQOBAHHA EBASKG-  VOpYrocTH., DBpema penagcanuu. Coocobrl  onpegeneHHA
Mexangnueckni ructepesuc. Juarpammer. [Tapamerprn (TIE-2)

IIpHMep TecTOBBIX 3AXAHMI

I: T370, KT=1, TEMA = «IIK-2»

= M HMHYeckan I:l]OpMjFJIEl NOETORAOIIETOCA 2EBEHA BRICOKOMOI EKY AP HOT O COETHHEHNA

CH,—CCl,

Lo —n

— DONHEHHHIXIOPHT
—! MONHEHHHI
+ DONHEMNHL eHIIopHT
— EHHHIONACT

I: T371, KT=2, TEMA = «IIK-2»

o Xuvugeckad dopMyna IOETOPAOLEr GCA SEEHA MONHMEPA ... .........

OH
CH;
crg
E— I
—. IONHEHHHIEN O HIT

— monut e HHT eH
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+: beHondopManeg erHIHAA CMOTA
— DONHCYIRG oH

I: T372, KT=2, TEMA = «IIK-2»
= XuMad eckad G opMyTa DOETORMOL e o CA SBEHA BRICOKOMOT 8KV AP HOT ¢ COETHHEHHA

NH—(7 T NII—C—0—R—0—|
L
| CH, i
— TIONHAMHT
— monHG EHHT
+: nonHypeTaH
— PEHHIOOIACT

I: T373, KT=2, TEMA = «IIK-2»
w XuMad eckad b opMyTa DOETORMOL e o0 SBEHA BRICOKOM O 6KV AP HOT ¢ COETHHEHHA

CH,—CH

i OH —n

—! MONHEHHHIZIODHT
— MONHEHHHI
+ DoNHEHNOEHHA CHHPT
— BHHHINACT

I: T374, KT=2, TEMA = «IIK-2»

o A HMHY eCEadA IilOpMjFJIEl MNoBTORARIET OCA 2EEHA BRICOK QMO EEY JIIAPHOT O COETHHEHHA

CH,—C=—=CH—CHj;

Cl -

+: DoMHENOpOIpEH
—! DOMHEHHHIEIORHT
+: HAHpPHT

—! MOJHHS NP EH

: T375, KT=2, TEMA = «IIK-2»

D XuMpoueckan I:lJClpMjFIIEl NoBTORARIIETN LA S EEHA BRICOK QMO EEY JIAPHOT O COETHHEHHA

N |
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s

CH,—C

C
e

O—R

| MONHMETHIAL ETAT
| MONHEH HHIXI O H

| monHsh HEPMETAKPHIAT
| MONHHS ONPEH

: T376, KT=2, TEMA = «IIK-2»
 Huuugeckad dopMyna DOETORAOLIEr0CA SECHA BEICOKOMON BV IAPHOT O COENHHEHHA

CH,

CH, f.i‘
///{? e,

(8] O_Cl'lq

c DONHMETHIMETAKD HIAT
CIOIHEBHHHIEIORH

c IO HH2OIIPEHR

CINIONHADETAT

. T377, KT=2, TEMA = «ITK-2»

: XHMuY eckan I:l]OpI'.'Iji’.TIEL ONOETORAMIIENOCA SEEHA BERICOKOMOI EEY AP HOT O COETHHEHHA

C==N

CDONHaKPHIOHHTRHI
CIIONHMETHIMETAKPHIAT
IOMHHI IDHOHAT

IO HHS QIR EH

: T378, KT=1, TEMA = «IIK-3»
: XHMud eckad § opMyNa DOBTORMOL]ET 0CA SECHA BELCOKO MO EKY AP HOT O COETHHEHHA

CH,—CH
OR

| DONHEHHWIOELE adup
; MONHMETHIMETAKPHIAT
| MONHAKPHIAT

. MONHALETAT

: T379, KT=3, TEMA = «IIK-2»
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= Xuumpgeckad dopMyna DoETORMOIEr o0d SEeHa (obI[ad) Ona ol el VIOIIHE TN MEpoE
CF, CF,

— MONHEHHHIP TOPHT

— DONHBHIHT eH TOpHT

+: nonutTeTpad TopITHICH

—: EHHHITACT

+: dTopommact4

+: rednon

I: T3301, KT=1, TEMA = «ITK-2»

o PHEepr HA KOTEesHH EELe CTEA ONPEl eNAeTCA BElHNHHOH

+: SHTANEIHH HCHOAp CHHA

—: SHTANBIHH ILTAET eHHA

— CTAHOapTHOH SHTANEIHH obpas oBaHHA

—: TEMIEPATVPE ITAETEHHA

I: T3302, KT=1, TEMA = «ITK-2»

o IImoTHOCTE SHEepr HH KoT €3HH BELE CTE ¢IpeJellie TCA BelHY HHOH

+! SHTANEIHH HCOAp CHHA

—: SHTANBIHH ILTAENT eHHA

—! CTAHAAPTHOH SHTANEIHH obpas oBaHHA

—: TEMIEPATVPE ITAETEHHA

I: T3302, KT=1, TEMA = «ITK-3»

o IImoTHOCTE SHEpr HH Kol £3HH BEU[E CTE E COCTABE KPACKH ONpeJelAeT CA EEHYHHO H

SHTAME IHH ### HUIKoCTH

+: HenoapeHHA

I: T3303, KT=1, TEMA = «IIK-3»

= IlapaMeTp pacTEOPHMOCTH IOIHMEPHCT ¢ MATERHATA ONpE] elASTCA EENHYHHO i

+: SHTANENHH Holap eHHA

—: SHTANEIHH ILTAET cHHA

—: CTAHOapTHOH SHTANEIHEH obpasoBaHuA

— TEMIEPATYPE [LIAENEHHA

I: T3303, KT=1, TEMA = «ITK-2»

= IlapameTp pacTEOPHMOCTH DOMHMEPHCD O MATERHANA ONp el el ASTCA ECIHYHHOH SHTANEIHH

### wunrocTH

+

. HCIIapEHHA

I: T304, KT=2, TEMA = «IIK-3»

5

 IlapameTp pacTEOPHMOCTH DONHMEpHOT ¢ MaTEpHANA OOPE]ENASTCA 10 Xapak Tep HOTHE M

EELECTEA

+

CSHERTHH KOTE3HH H MOJE HOMY oL STV

CJHERIHH KO3 HH H MOJIHPHOﬁ MaCCE

: jf,[[EJII:-HOfI SHEPIHH IINaBIEHHEA H MOJ’IHpHOﬁ MACCE
C TEMIIEPATYVE INABNEHHA H IINCTHOCTH

32



I: T3305, KT=2, TEMA = «IIK-3»

S: IlapameTp pacteopumoct (I1P) BemiecTBa B cocTaBe Kpackd MOKeT ObITh NPHUOIMZHTEIBHO
paccuuTaH

+: 10 MoJIbHOMY BiJIaj1y B [IP M MOJIbHOM /10JIe CTPYKTYPHBIX TPYIIT COCTABISIFONIMX MOJICKYITY
—! 10 MOJILHOMY BKJIAZY H Macce CTPYKTYPHBIX IPYIII COCTABIIIIOIINX MOJIEKYILY
—! DHEPIHH IUIABJICHHS U MOJIBHOU A0JIe CTPYKTYPHBIX IPYIII COCTAB/LIIOMUX MOIEKYJTY

+: Mo aToMapHoMY Bkaaay B 1IP u aTomapioi o0neMHOM 0/1e AaTOMOB XHMHYECKHX DJIEMEHTOB

KOHTPOJb C®OPMHUPOBAHHOCTH KOMIIETEHIIAN

ITK-2 -CnocofeH HCOIB30BATh HA NPAKTHKE 3HAHHA 0 NOJHMEPHBIX MaTepHaIax pa3sIHYHOrO
Ha3HAYEeHHA, BLITOJHATE HCCIEOBAHHA H HCIBLITAHHA MATEepPHAJOB.

HIIK2.3 O6pabaTbiBaeT, aHATH3IHPYET H NPEICTABJSAET pe3y/abTaThbl HCCJAeN0BaHHN B BH/E
0T4eTOB.

1. Hagmoneky/pHast CIPYKTYpa IUIGHOK W3 Pas/IMUHBIX [IOJHMEPOB. THIBL HAAMOJICKYJBIPHBIX
CTPYKTYPHBIX 00pa3zOBaHHH.

HagmonekymapHble CTPYKTYPBL — 3TO CTPYKTYPBL, BO3HHKAIOIIHE B PE3YIBTATE TOH MM WHOH YEIaIKH
MaKpoMOIeKyl. Jlma momHMepoB XapakTepHa MHOTOVPOBHEBAS HAAMONSKYISIPHAS OpPTaHH3aITHIL
Ilpocteiinme  dopMbl  HAAMOJICSKY/BIPHBIX — CTPYKTYp  — IVIOOYISPHEIC WIH NAUCUHBIC aTPEraThl
MakpoMoeKkyl.  Hammomekynspuble  CTPYKTYpHI B aMopdHOM  cocTosHHH.  DopMHpOBaHHE
HaIMOJICKY/ISPHBIX CTPYKTYP HauHHaetces B amMopdHoi oGiacTi. YiKe B pacijlaBe MOTHMEPA BO3ZHHKAIOT
BpeMEHHBIC (MIYKTYallHOHHbIC 00pa3oBaHHs — JOMEHBL, BHYTPH KOTOPBIX coOImoaaeTes OIHKHHE MOPSIoK
B PACIIOJIOKCHHH [IENCH, HMEIONTHX CKIAIIaTyio KoHopMaimro. JloMeHb B JAMbHSHIIIEM MOTYT HIPATH
POITh 3aPO/IBITIEH KPUCTAILTH3AIHH. | [auky — He3aBHCHMBIE CTPYKTYPHEBIE 00Pa30BaHHS, B KOTOPHIE BXOIAT
OT ACSCATKOB J0 COTEH Pa3BEPHYTHIX MaKpOMOIEKYN J[MHHAa Mayek 3HAYMTEIIBHO NMPEBOCXOJUT JTHHY
oTAenpHBIX Henel. Kak u B qoMeHax, B aMopHEIX Mavykax HaOMOJaeTCs TONBKO OMMKHHE MOPAIOK B
pPAcTONIOMKECHHH MAaKpPOMOJIEKY H HX 23BeHbeB. llauku 1o pasMepaM H UHCIIY BXOAIMX B HHX
MAKPOMOJICKY/I B HECKOJBKO pa3 MEHBINE JOMSHOB, HO Oolice YHOpsoUeHbl H Gosiee YCTOHYHBEL, TAK KaK
HMEIOT JUTHTEITBHEIC BpeMeHa pernakcanud. B amopdmbsx smactomepax (mpu Tc <T <Tt) u3 mayex
(popMEPYIOTCS TTONOCATHIE CTPYKTYPHI, B KOTOPHIX ArPETHPYIONHE TMAa4yKH CAHBatOTCA. M3 momocatsix
CTPYKTYpP 3aTeM (POpMHPYIOTCS KpPHCTATUTHYSCKHE (PHOPHILTBI, MEPEXONANME 3aTeM B C(EPOTHTH HITH
MOHOKpHCTAUTBL. B crewmoobpasubix momumepax (mpu T << Tc¢), Korga MakpoMONCKyJdbl B IMaukax
MaJIOTOBHXKHEL, 00pasyroTcss (UOPHIUTEL, B KOTOPHIX TAYKH COXPAHMIOTCS KaK  OTACHbHBIE
ameMeH Tl QHOPHIUTBI — arperarsl MApaJUIelibHO YIAKOBaHHBIX nenci. Jhmmna ¢udpui 3sHauHTeIbHO
MPEBOCKOTUT TOMIIHHY (TipH TonmmHe 10-20 HM [THHA TOCTHTAaET HECKOTBKHX MHKPOH), TIO3TOMY BHEIITHE
(hHOPHWIDTHL IPEACTARIISIOT COOOH TOHKHE TIPOTSHKCHHBIC HHTSBHIHBIC 00pazoBaHHsL

2. Pocr marucrpajipHBIX TPEIUMH [PH XPYIIKOM, KBa3HXPYIKOM H IUIACTHUSCKOM Pa3pyLLCHHH
MaTEPHAJIOB.

Mexanuka TpelIMH H3Y4acT BOIPOCH POCTA MHKPOTPEHNMH H 0OOPa30BaHHS MAIHCTPAIbHBIX
TpenmH. OCHOBHBIM TIPEMOIOKESHHEM 3/IeCh ABISIETCS TO, UTO TPENMHA TPENCTABIgeT coOoH Iens
MaJIoH JUTHHBI ¢ ToH W uHoH dopmoii konunka Tpenmibl. [lepBbiil Bompoc, KOTOPBIH HYKHO PEIUTD,
COCTOMT B TOM, YTO TPOUCKOAUT C TPEMHHOH TOCIE TPHIMKEHHMS K TEMy TOTO HIH HHOTO BH/a
BHETIIHUX HATPY30K NMPH KAKHX YPOBHSAX HATPY:KEHHS TpelMHa cTalWIIbHA, a NMPH KaKHX OHa HAYHET
pa3BUBaTLCI M 0 KaKOH creneHd. B cuily TakoH IOCTAHOBKH 3aJaud pavIM4yai0T PaBHOBCCHBIE
(cTaOHMITH3HpPOBABIHECS) M HEPABHOBECHBIE (PacTyIHE) TPENMHBL B MeXaHHKE paccMATPHBAIOT
CHETYIONIME OCHOBHBIE BH/Bl pPaspyIIcHHS: TIMacTHUeckoe (BA3Koe) paspymicHHe. Ilpomcxomaur mpu
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CYLECTEEHHOH MNacTHYeckofl med opMamMy, OpoTerarol(ed DpaxTHYecKH 00 BCEMy O0OLEMY TeNa.
CompoEo #IacTcd GOMEIEME Jet opManHAME. Kar Ipass oo — opolece GIHTEMEMRE D0 BpenMess . [Tocae
PESPVIIEHH A HacTH TeNa COBMECTHTE He VOASTCA, XPYyOKoe paspyinceHHe [IpoHOZOIHT B pesyIBLTATE
PACIpOCTPEHEH HA MAMHCTPANEH 0f TPEIMMHE] [P 3TOM ONACTHYECKHE Oed OpMAHH COCPego TOMEHE] B
Manoi 0BJIacTi ERPIIMHET TPEIIHHEL

BHIOLI XpVIKOTO paspyLLeHH A

a) MoeameHo-zpymroe (FIPYTOE) paspyIleHs & I 0H CXOMET Bes INacTH 9eckiy gedopuarmii. Hs ockomos
PESPVIIEHH OCD TEMa MOEHO 38H0BO COCTEEHTE TeND TPE¥HHE paMEpoE. ASCOMOTHO EpPYIEOS
PEPYILEHH & BOSMDEHO TOMEKO ONA MATEPHANOE HMEHIME Ha JHarpamme Oed opMEpoBaHHA TONEKO

VOPYTHH YHacTok;,

B) KB asHepyIy o paspyIIeHEe — 3T0 Pa3pVIIEHe, IPH K0 TOp 0M IIACTHYECKA 30HA HaX0UTCA B MAnoil
oBmacTH BONMEH B EPUMHEL TPEIMHEL BoA 0cTAMEHAA YacTe HaXO0NHTCA B VIPYTOM coCToAHmE . B Texmuke
KEIMXPYIIFHM Pas) VIIEHH e M HasbBa0T TAKOE Pasp IIEH He, IPH KOT0po M HalpAMXMEHHE B HeTTO-CEHEHHH
BOMEIIE DpeNena TEKYHe CTH, HO MEHEIIE TPeJena MPOYHo CTH.

1. IapameTp pacTEOPHMOCTH DONHMERHOTO MATEpHANA OIp 6 ENACTCA BENHYHHOH SHTANBIHH
#H## wunrocTH

+: HCnapeHHA

3. XumudeckKad QopMyNa IoBETOPAKLIIET oCA sBeHa (obl[ad) SIA Clel VIO HE TolHMED OB

CF, CF,

—! MONHEHHHEAGTO LM

—! MONHEHIHT EH( TopHE
+: nonutTeTpad TopsTHICH
— BHHHIIIACT

+: hTopommacT4

+: teduon

[MK-3 Croocofes B BIIOHATE HECTPYMEHTAILHB I AHAII? CHIPLA, MATEPHAJIOB H I 0T 08 0i

JAKOKPA COYHOI TP 0IYKITH, BEIPafaTEIBATE PEKOMEHTRAIIHI IT0 K0P ek THPOBK € HX PeIIaTTyp
HIIK 3.1. CocTapJfAer IIpOrpaMMbl HCIBEITAHHE JAKOKPACOYHERIX MATEPHANOE COTJACHO

HOpMa THEHO-T EXHITY 60K 0F 10K YV eH Ta I
HIIK 3.3. BepafaThlBaeT pexkoMEHTALH 10 KOPPEKTHPOBKE MUH OITHMHIAINH DPEEITyp
JAKOKPA COYHEBIX H KISAIIY MATepHAI0E

1. ITapameTy pacTEopHMocTH (IIF) BENECTEA B COCTARE KPACKH MOEET BLITE TpHENTHIHTEMEHO
pacCHIHTAH

+: mo MoMEHoMY BENany B [IF H Mol Holl golle CTPYETYRHEER [PV IO CoCTABIAKIIHE MOlEKYIIY
—! IIo Mok HOMY BETANY H MACCE CTRYETYPHLE [Py I COCTABIACI]HE MONEKYIIY

—! SHEPTHH MMAENEHHA H MoJE Hoil JoNe CTP VETYPHLE TPV C o0 TABNAC IHE MOJEK VITy

+ mo aTomapHoMy EEIany B [IP u aTomapHoi bk eMHOH Dolle aTOMOE XHMHYECKHE SIEMEHT OB

1. Hpuuacc COIFCTPVEHHE KAk METOL IIONIYHEHH A IINEHOYHELIE CHCTEM
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OaHHM H3 METONOB NOJIYYCHHA MHOTOCJIOHHBIX IUICHOYHBIX CHCTCM SBJIIOTCS COJKCTPY3HS
(pykaBHas H IUIOCKOIIETIEBAs), SKCTPY3IHOHHOE JTaMHHHPOBAHHE, CKICHBAHHE, HAHECCHHE MOKPBITHH H3
pacTBOpa M JHCIEpCHH M BaKyyMHas MeTawtHzaims. llomHMepHEIe clioH coueTarotesi ¢ OyMaro,
KapTOHOM, MECTAJUIOM HJIH TKanplo. KoIHYeCTBO CI0CB B TAKHX IUICHKAX MOJKET COCTAB/IATDL OT JBYX 10
AccarH. Py ciloeB B TAKOH CHCTEME MOMKCT MCHATLCA H IOBTOPAThCA. COOKCTPY3HEH HOIY4aloT TOBKO
MHOTOC/IOHHBIE TJICHKH. [lomMMepsl A1 COIKCTPY3HH — TOMHITIIEHBI M COMOMHMEPHl 3THJIEHA C
BHHHJIATICTATOM H BHHHJIOBBEIM CITHPTOM, TTOJHIIPOTIHIIEH, COMOTHMEPHI XIOPCOEPKANMX one(HHOB —
BHHHJTXJIOPH/1a H BUHHIHACHXJIOPH/IA, OMHaMHU/IbI

IIpenmymecTBa npouecca COIKCTPY3HH: OJHOCTAAHHHOCTL, SKOHOMHYHOCTD, BO3MOKHOCTD
(hOpMHPOBAHHS TOHKHX CJI0EB H PET'Y/IHPOBAHHS HX TOJIHHBL, H3IMCHCHHS YHCIIA CJIOEB B MATCPHAJIC.

Basknoe 10CTOMHCTBO Mpoliecca COIKCTPY3HH: HCIONB30OBAHHE MOTHMEPOB, KOTOPHIE HENb3S
nepepabaTHBaTh SKCTPY3HEH /71 BHIPaOOTKH MOHOIUICHOK;

IomyueHHe 3CTETHMYECKHX KauecTB MYTEM COUSTAHMSA MOMHMEPOB, PasIHUAIOIIUXCS IIBETOM HITH
(hakTypOiH MOBEPXHOCTH;

IpH COIKCTPY3HH AOPOTOCTOSIHE J0O0aBKH (AHTHOKCHAHTH, CBETOCTAOUIH3ATOPE], CKOJIB3AIIHE
H aHTHCTATHYCCKHE AaTEHTHI) MOXKHO JJOOABIIATE B HEKOTOPBIE CTIOH.

2. CDaKTOpLI, BIHAIOINHE Ha OKHCITHTCITBHYIO MMOJTHMCEPH3AITHIO KPACOUHBIX CIIOCE.

CKOpOCTI: H Ka4cCTBO 3aKpCILICHHA MEYaTHOH KpacKH Ha OTTHCKC, a TalgKC IIpOYHOCTDH
OGpaBOBaBHJGﬁCH KpaCO‘-IHOﬁ IVICHKH K HCTHPAHHIO BO MHOI'OM 3daBHCAT OT CBOHCTE IIPHMCHACMBIX
3aneyaThIBacMbIX MaTCPHAIIOB. I[J'IHTGJ'ILHOCTL OTBEPKACHHA HOKpBITHﬁ MOMKCT COCTaBIATH J0 95 % ot
06meﬁ MPOTOICKHTEIIPHOCTH THEIa OTAC/IKH. DruM oOpacHgeTea 0cobo BaykHAs POIIE OTBEPKACHHA
HOKpLITHﬁ Kak Haubomee MPOAOILKHTESIIBHOMY nmponecey H 3aBHCAIIEMY oT MHOTHX
q)aKTOpOB. HJ'[GHKOO6P&30B&HHG — 3TO IpoICcce IepexoJa JaKOoKpaCOouIHOI'o MaTcpHajia ui3 > KHIKOTI'O HJIH
BABKOTCKYUCIO COCTOSHHH B TBEpAoC C O6paBOBaHHGM AAIC3HOHHOI'O IIOKPBLITHA Ha IIOBEPXHOCTH
ITOJIOMKH. HJ'[GHKOO6P&30B&HHG OCYILICCTBIEICTCA B pC3YIIbTATC OTBCPIKACHH S IIOKPBITHA 34 CHUCT ﬂBHGHHﬁ,
3aBHCANIHX OT IIPHPOADBI JIAKOKPACOUHOI'0 MATCpHAJIA. OKHCIHTEIIBHAS IIOJIHMCPH3al WA ITPOHCXOAHT IIPH
OGpaBOBaHHH HOJIHMCPOB H3 HCHACBITICHHBIX COGI[HHGHHI;'[ 3a CHUCT ITOINVIOHICHH S HMH KHCJIOpOoda. HPOHGCC
OTBEPKACHHA TIIICHKH B 3TOM CJIyHac YCKOPACTCH B IIPHCYTCTBHH CHKKATHBOB.

1. HO‘IGMY KpacKH H JIaKH, HCIIOJIb3YEMbIC C PTYTHBIMH JIaMITAMH, HC MOTYT OBITH HCITOMB30BAHE CO
CBCTOJHOAHBIMH HCTOUYHHKAM HBJT}"lIGHHSI?

a) MOTOMY, YTO KPAacKH H JIAKH JUIA CBETOHO/IHBIX HCTOYHHKOR HMEIOT NPHHIUITHAIIEHO
JIpYTOH MEXaHH3M 3aKpeILICHHS,

0) cBeTOAMOIHBIC HCTOUHHKH HMEIOT OUSHD Y3KHH CHEKTp H3IYUYCHHS, HeTOCTATOUHBIH 11
HHHULHALUH [TOJHMEPHU3ALUHE B KpacKax JJI1 PTYTHBIX JIAMIT,

B) 5TO OMHUO0UHOS YIBEPIKACHHE, MATePHAJIL 1JIS1 CBETOAHOAHBIX UCTOUYHUKOB H PTYTHBIX
JIAMII B3aHMO3aMeHsEMBbIeE.
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Hpmflep IK3AMEHAITMOHHOI 0 OMJIETA

MHHHUCTEPCTBO HAVKH U BLICHIET'O OBPAZOBAHUS POCCHMCKOU OF JIEPAITUH
@EJIEPAIILHOE IT'OCY AAPCTBEHHOE ABTOHOMHOE CEPAROBATEJRHOE YUPEK J[EHHE BRICIIIETC OBPA3ZOBAHHA

«MOCKOBCKHWI NOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHH ITOJITUTEX)
IHomrpaduuecknii HHCTHTYT

Kadenpa UMII

Juciummba  MeTojbl VIIpaB/IeHHS TOBEPXHOCTHRIMH CBOHCTBAMH MaTEPHAJIOB
Hanpaenenune noaroroeku 22.03.01 -MaTepHaloBe/leHHe U TEXHOJOIHHA MATEPHAIIOR
dopma obyuenust  odHad

IK3AMEHAITHOHHBIN BIJIET Ne 1

1. Meron 3amuthl moaurpadguueckol NpoAYKIHH OT pasibcHPHKALUK ITyTEM HAHSCEHHS Ha
Hee CTPYKTYPHO-MEXaHHUYESCKUX YIIPABJISIEMbIX METOK.

2. Bamsmue MoBepXHOCTHO-aKTHBHBIX BEIIGCTB M pacTROpHTeNeH Ha (PH3HUSCKHE CBOHCTBA
MaTepHAaJIOB.

3. CrpykTypHas MeXaHHKa MaKpOMOJCKYILIPHBIX Tell. MakpoceTpykrypuble ddhdeKThl npH
BBITSKKE PJ1aCTOMEPOB.

KOHTPOJb C®OPMHUPOBAHHOCTHU KOMIIETEHIIAN

ITK-2 -CnocoGeH HCMOIb30BATE HA PAKTHKE 3HAHAA 0 NOJHMEPHBIX MaTepHatax pa3THIHOrO
Ha3HAYECHHA, BLITOJHATE HCCJIEJOBAHNA H HCIBITAHHA MATEepPHAJIOB.

HIIK2.3 ObpabGaTbiBaeT, aHAIH3HPYET H NPEICTABJAET Pe3ybTaTbl HCCJeN0BaHHN B BH/Ie
0T4eTOB.

4. HapmonekyisipHas CIPYKTYpa IUICHOK M3 PaxMUHBIX IIOJHMEPOB. THIBI HaAMOJICKYJBIPHBIX
CTPYKTYPHBIX 00pa3oBaHHH.

HaamonekyasipHbie CTPYKTYPBL — 3T0 CTPYKTYPHI, BO3HHKAIOIIKWE B PE3V/IBTATE TOH MM HHOH YKIAJKH
MaKpOMOTEKYT. s TonHMEpoB XapaKTepHa MHOTOYPOBHEBAS HAIMONICKVISIPHAS —OPTAHH3AT[HSL
Ilpocreiimme  ¢opMBI  HaJMOISKYIPHBIX — CIPYKTYp  — IVIOOYJIIPHBIC HIH HAaUCUHBIE aTrPeraThl
MakpoMoleKkyl. — Hammomekymsipuble  cTPYKTYpHI B aMopdHOM  cocTosHHH.  DopMHpOBaHHE
HaJMOJIEKY/BIPHBIX CTPYKTYP HAUHHASTCH B aMopgHOH o01acTd. ViKe B PacIUIaBe OJIHMEPA BO3HHKAIOT
BpPEeMEHHEBIE (TYKTYAI[HOHHBIE 00Pa30BaHHS — TOMEHEI, BHYTPH KOTOPHIX COOMOAAETCS OMKHUE MOPSIOK
B PACHOJIOKCHHH 1ICTICH, HMCIONHX CKIAIIaTYI0 KoH(popManmio. JIoMECHE B Ja/IbHEHIIEM MOTYT HIPaTh
POJIb 3apoABIILeH KpHCTaUTH3auy. [ lauky — He3aBHCHMBIC CTPYKTYPHEIE 00Paz0BaHHS, B KOTOPbIE BXOJIAT
OT JECATKOB IO COTEH PA3BEPHYTHIX MAKPOMOICKYN. J[THHA TMavek 3HAYMTENTBHO TPEBOCXOMMT JUTHHY
oTAenbpHBIX Hened. Kak ¥ B JoMeHax, B aMopHBIX maukax HaOMOaeTcs TOIBKO ONMHMKHHE MOPAIOK B
PACTIONIOZKEHHH MAaKpOMOJIEKYST H WX 3BeHbeB. [laukw mo pasMepaM W YHCTY BXOMANIHX B HHX
MaKpOMOJICKY/I B HECKOJIBKO Pa3 MCHBIIIE JOMEHOB, HO Oosice YIIopsiodeHbl H O0Mee YCTOHUHBEL TaK KaK
HMEIOT JUTHTEIBHBIC BpeMeHa pelakcaid. B amopdmbix snacromepax (mpu Te <T <Tr) u3 mauex
(opMHEpPYIOTCS TONMOCATHIE CTPYKTYPHI, B KOTOPHIX arpeTHPYIONHE TAYKH ciaHBaroTcsa. M3 momocatsix
CTPYKTYP 3aTeM (POPMHPYIOTCS KPHCTATUTHYSCKHE (PHOPHILTBI, MEPEXONAINMe 3aTeM B C(EPOTHTH HITH
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MOHOEPHCTOLEL B crekmoofpasHen nomiMepax pH T < Tc), KOMOa MaESKpOMONEEYIEI B IIEURSE
MANONONEN ¥HEL  06pasyioTcd  GHOPHIUEL E  KOTOPER [a¥KH  COXPAHMOTCA  KEK  OTOEIEHEIE
aneMeH eI DHOPHIME] — arperaTel DapalIefBHO VIAKOEAHHBD Uenell. Jimma GHOpHLT SHEBITEIEHD
I{EE OCEO0JHT TOMUIEH Y (Tpe TonmpHe 10-20 HMOMmHHA [OCTHTEET HECKOERHM X MHKPOH ), [I03T0MY EBH ELIHE
¥ EPHIUEI TPEICTARNARCT COG0l TONKHE NPOTAHENHEE HETEEHIHEE 06 as0BaHHA

5. PoCT MATHCTPANEHELRR TPELEH [OpH EPYIEOM, FEIHEPVIKOM M IIACTHHECKOM [ EspyIIEHHH
LSTEPH AT0E.

IMexaHuka TPeUMH H3IvHaeT EBOIPOCEl pPOCTR MHEPOTPEUMH H 00pas0BEaHHA MATHCTPANEHELL
TPEIHHE, DCH (BHEIM IIPeOIoN0EEHHEM 30eck ABJASTCA T0, UT0 TPEIUHHA IPefCcTARIAeT coboH IR
Manoi muHEel ¢ Tof M e of dopuod KoHWHEA Tpen[uHEl [IEpERIT BONpOC, KOTOPLE HYEHO DELTITE,
COCTOMT B TOM, HTO0 IPOHCHOOHT C TPEIEHOE DOCHE OPHICESHHA K TENy TOTO0 HIH HHODO BHIA
BHEIHHY Harpys0K IpH KaHX YpOEHAL HArpVEeHHA TPEIMHA CcTAbHNEHE, a4 NpH KakH: 0Ha HaHHEeT
PEEHEATECA H L0 KakoH CcIeNeHH. B CHIy Takol [OCTaHOBMH zafadl pavlitdaleT papHOBECHEIE
(CTAOMIMAMPOBEENMECA) H HEepaPHOBECHEIE (PAcTYIIME) TPEUMHEL B MEXSHHKE pACCMATIHEBEOT
CNEOVIOUME OCHOEHEIE BHOBRl DaspyIUEHMA IIIacTHYeckoe (BA#c0e) paspyluenue [IpoMCHOOHT OpH
CYL[ECTEEHHOH NNACTHYECKOR med opMAaTHE, OpoTeKarol[el OpaKTHHecKH [0 BCEMY ODBEMY TEla
Conpoen#nasTed GOMEITME Jed opMauanet. Kar Ipassnn — Opolece QMIHTEMEMEE 10 BpeMer . [Tocae
PREPVIIEHHA 9acTH Telda COEMECTHTE He YVOAeTcd, XpyOKoe paspyineHHe [IpoHCEOIHT B pesyIBTale
PACTIpOCTPEHEHHA MATHCTPAMEH 0 THEIMHEL IHH STOM ONACTHYECKHE Oed opMATHH COCpedo TOUEHE] B
nManoH 0bJIacTi BEpIIHEL THEN[HHBL

BHOEI pvmeoT0 paspyIIeH 2

a) Mpeamuo-zpynroe (FVIPYTOE) paspyIIEHE & I 0H CXOOHT Bes InacTH 9eckiis qedopuarmii. Hs ockomos
PRSPVIIEHHOCO TEMa MOMHO 38HOBD COCTEEMTE TEN0 NPe¥HHE paMepob. ASCOIOTHO HEpPyIEOE
PEPVIIEHH & BOSMOEHO TOMEKO ONA MATEPHANOE HMRIOLHE Ha gHarpanmee gedopMpoEaHHA TONEKO

FOPYITHA ¥HacTOk,

5 KB asHEpyIKoe PEpYIIEHHE — 3T0 PASPYIISHEE, IPH KO TOD OM ITACTHYECKAA S0HA HaX0OHTCAE Mano i
0EmacTH BRUDTSH B epITHED THEIMERL Boa 00TAMEE ST 9acTe Ha¥oOHTCA B VIIPYTOM cocToasmi . B Texmnre
KESSHENTIIFI M {35 VINEHH e M HA9RE S0 T TAH0E PaspVIIeHHe, IPH KOT0p0 M HATHAEEHHE B HeTT0-CEIeHHE
BONEIIE THENENa TEKYHECTH, HO MEHEIIE I ETeNs I{0tH 0 CTH.

1. TlapameTp pacTEOpHMOCTH DToNHMERHOTS MaTEpHALA OIp e ENASTCA BEENHYHHOR SHTANEIHH
#iHt wHnKOCTH

+. HenapeHHA

6. HKumudeckad QopMyIa IOETOPAICIIEr oCA SEeHa (obI[ad) TIA CNel VECITHE IOl HMEep OF

CF,—CF,

— MONHEHHHI) TOPHL

— MONHEHIHT eH TOpHT
+: nonuteTpad TopSTHIEH
— EHHHILTACT

+ dropommact 4

+: rednon
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IIK-3 CnocobeH BBINOJHATE HHCTPYMEHTANLHbIH aHAJN3 ChIPbA, MATEPHAJIOB H FOTOBOI
JIAKOKPACOYHOI NPOoAYKIHH, BbIpadaTbIBATh PEKOMEHJALHH 110 KOPPEKTHPOBKeE HX pelentyp
HIIK 3.1. Cocrapnger mnporpaMMbl HCOLITAHHI JaKOKpacoYHBLIX MaTepHATIOB COTJIACHO

HOPMATHBHO-TeX HHYECKOii NOKYMEeHTalHu
HIIK 3.3. BoipadarpiBaer peKkoMeHAANMH N0 KOPPEKTHPOBKE HJIH ONTHMH3ALHH pelentyp
JIAKOKPACOYHBIX H KJeSIIHX MaTepHAJIOB

1. ITapametp pactBopumocTH (IIP) pemecTBa B cocTape Kpacku MoKeT ObITh NPUOIH3HTEIIBHO
paccunTaH

+: o MosibHOMY BiJIaj1y B [IP M MOJIbHOM JJoJIe CTPYKTYPHBIX TPYIIIT COCTABJSIFONIMX MOJISKYJTY
—! IO MOJIBHOMY BKJIAZY H Macce CTPYKTYPHBIX IPYIII COCTABILIIOINX MOJIEKYILY
—! DHEPTHH IUIABJICHHS U MOJIBHOH J0JIe CTPYKTYPHBIX IPYIII COCTAB/IIIOMUX MOJISKYJTY

+: o aToMapHoOMY Bkaaay B 1IP u aTomapioi o0neMHOM q0/1e AaTOMOB XUMHYECKHX DJIEMEHTOB

3. HpOI.[@CC COJKCTPY3HH Kak MCTO ITOJIYHCHHA IVICHOYHBIX CHCTCM.

OaHHM H3 METOJOB [OMYYCHHS MHOTOC/IOHHBIX IVICHOYHBIX CUCTEM SBJBIOTCS COPKCTPY3HA (pyKaBHAd H
IVIOCKOINE/ICBAs), SKCTPY3HOHHOS JIAMHHHPOBAHHE, CKICHBAHHC, HAHCCCHHC IIOKPBLITHH H3 PacTBOpa H
JHCIIEPCHH H BaKYYMHas MeTamTH3aIue. 1 lomHMepHBIe clloH codeTatoTes ¢ OyMaroi, KapToHOM, METAIITIOM
WIH TKaHBlO. KoHuecTBO C/I0EB B TAaKHX IUICHKAX MOMKET COCTABIATH OT ABYX JIo AccaATH. Pax croes B
TAKOH CHCTEME MOMKET MCHSTLCS H IIOBTOPATBCA. CODKCIPY3HEH NOJIVYAIOT TOABKO MHOIOCIOHHBIC
IWICHKH. IIoHMEpPBL A1 COPKCTPY3HH — HOJHATHICHBL H CONOAMMEPB ATHJICHA ¢ BHHHIIALCTATOM H
BHHHJIOBBIM CIIHPTOM, IIOJIMIIPOIHJICH, CONOIHMEPHl XJIOPCOACPKALIMX 01e(hHHOB — BHHWIXIOPHJA H
BHHHJTHACHXJIOPH/A, TIOTTHAMH/IBI

IlpenmMymecTBa mnponecca COIKCTPY3MH:  OJHOCTAAHHHOCTH, SKOHOMHYHOCTB, BO3MOKHOCTB
(hOpMHPOBAHHA TOHKHX CJI0EB H PET'Y/IHPOBAHHS HX TOJIHHBL, H3IMCHCHHS YHCIIA CJIOEB B MATCpHAJIC.
Baxknoe JocTOMHCTBO mpolecca COIKCTPY3HMH | HCIOMB30OBaHHE MOJHMEPOB, KOTOPHIE HETB3S
nepepabaTHBaTh SKCTPY3HEH /71 BHIPaOOTKH MOHOIUICHOK;

IomyucHHe  SCTCTHYCCKHX KAYCCTB IIYIEM COYCTAHHA IOJIHMCPOB, Pa3IMYAIOHXCH LBCTOM HIIH
(hakTypoil IIOBEPXHOCTH;

IlpH COSKCTPY3HH AOPOTOCTOANME M00aBKH (AaHTHOKCHAAHTEL, CBCTOCTAOHIM3ATOPHL, CKOJIB3AINHEC H
AHTHCTATHYCCKHE ATCHTHI) MOYKHO JOOAB/IITh B HEKOTOPBIE CJIOH.

4. @akTophl, BIMIONIME HA OKUC/IHTS/IbHYIO IOIHMEPU3ALHIO KPACOUYHEBIX CIIOEE.

CKOpOCTh H KaYECTBO 3aKPEIUICHHS NICUaTHOH KPacKH HAa OTTHCKE, a TaloKe MPOUYHOCTH 00pa30oBaBILCHCS
KpacodHOH TUIEHKH K HCTHPAHHIO BO MHOTOM 3aBHCAT OT CROHCTB TIPHMEHSEMBIX 3aTleYaTHIBASMBIX
MaTepHanmoB. JITHTETBHOCTh OTBEPMKACHHS TOKPBITHH MOMKET COCTaBATh A0 95 % ot obmiei
IPOAOJDKUTCIIBHOCTH [THKIA OTACIIKH. ITHM oOBICHSAESTCH 0c000 BasKHAS POJIb OTBEPXKICHHS MOKPBHITHH
KaK HaHOOJIEE IPOJO/GKHTEIBHOMY [IPOLIECCY H 3aBHCAIIEMY OT MHOTHX (hakropoB. [InenkoobpazoBanuc
— 3T0 NpOLECS IEPEeX0a JIAKOKPACOUHOIO MATCPHAIA M3 KHIKOIO WM BI3KOTCKYUYEIO COCTOSHUH B
TBEpIOE ¢ 0OPa30BAHHEM aJT€3HOHHOTO TOKPHITHS HA TOBEPXHOCTH MOMIONKKH. |ImerkoobpazoBanue
OCYIIECTRISCTCA B PE3VIBTATE OTBEPHCICHHA TOKPBITHS 3a CUET SBICHHH, 3aBHCATIHX OT TPHPOABI
JAKOKPACOYHOTO MaTeprasia. OKHCIIHTEIbHAS TOJTHMEPH3ALHS IIPOHCKOIUT IIPH 00pa30BaHHH [TOJTHMEPOB
W3 HEHACHIILCHHBIX COCMMHCHUHE 34 CUeT LOIIOIICHH S MM KHcopoda. [Ipolece oTBep:KIcHHS IUIEHKH B
BTOM CJIYHAE YCKOPSIETTH B IPUCYTICTBHH CHKKATHBOE.

1. HOHGMY KpacKH H JIaKH, HCIIOJIb3YCMbIC C PTYTHBIMH JIaMITAMH, HC MOT'YT OBITH HCITOIMB30BAHE CO
CBCTOJHOAHBIMH HCTOUYHHKAM HBH}HIGHHH?
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a) MOTOMY, YTO KPAacKH M JIAKH [UUIA CBETOAHUOAHBIX HCTOUHHKOB HMEIOT NIPHHLHIIHAJILHO
JIpYrOH MEXaHH3M 3aKpelLIeHHs,

6) cBeTO/IHO/IHBIE HCTOUHHKH HMEKOT OUSHb Y3KHH CIISKTP M3JIYUYESHHs, He/IOCTATOYHbIH JIId
HHHIHALMH [TOJIMMEPH3AIIHH B KpacKax I PTYTHBIX JIAMIT,

B) 5TO OMHUO0UHOE YIBEPKACHHE, MATePHAJILI IJIS1 CBETOAHOAHBIX UCTOUYHUKOB H PTYTHBIX
JIAMII B3aHMO3aMeHsIEMBIC.
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Yreepmaaw

Saseqyiomuii kadeapoi
K.(b.-M.H., TOTICHT

Poitukos I'. O.

«  » 202 r.

Merojanyueckue yRazaHust
110 HpI/IGMy SK3aMcCHa 110 JUCITHUILTHHE

MeTO,[[LI YIpaBJICHHA IMOBEPXHOCTHEIMH CBOHCTBAMH MaTepHalioB

Hanpaenenune noaroroeku: 22.03.01 — MartepualioBe/IeHHe U TEXHOJIOTHH MaTEpHAIIOBR
IIpoduns [{udpoBbie TeXHOMOTHH B MATSPHATIOBSICHHUT

dhopma obydeHHs ouHAs

1. K npomexkyToumoll aTTecTallHH B BHAC HK2aMeHa JOIIYCKAIOTSSl TONbKO oO0ydarolHecs,
BBINIOJIHHBIIIHE BCe BWIBL yueOHOH paloThl, IHpeycMoTpeHHble pabouell nporpaMMol 110
JUCHHINIHHE «MeToAbl YIIPaBJISHUA IOBEPXHOCTHBIMH CBOMCTBAMH MATEPHATIOBY.

2. DxzaMeH MpOBOJMTICS B BHJE BBINOJHEHHA IHCHBMEHHBIX OTBETOB Ha BOIPOCH
SK2aMeHAIIMOHHOTO OWileTa, HANpPaBIeHHBIX Ha MPOBEPKY OCBOSHHS KBATH(DHKAIHH, HMSIOIINX
HaIPABJIEHHOCTh: 3HATh, YMETh, BJIAJIETh.

3. OGyuaromuiicst mpuObIBaeT HA ¢/Tavy DK3aMeHa ¢ 3aueTHOM KHIKKOoH. [Ipuém sk3amena
y 00y4aromerocs, He IPEOCTABHBIIETO 3a4ETHYIO KHHIKKY [IPEIlo/IapaTello, 3alpelaeTcs.

4. Kaxapiii oOyuaromuiics: BLIOHpaeT OHIICT U3 HX 00MMIero KOJIMUYeCTBA, IPeBhIMAaIoniero
YHUCIEHHOCTL 00VIAIONNXes B yueOHoMH TpyIIe.

5. KomuuectBo oOydalomuxes B ayIUTOPHH, OJHOBPEMEHHO TOTOBSIIHUXCI K OTBETY, He
JIOJDKHO TIPEBBIINATE KOJIHYeCcTBO 4-6 gesoBek. Ha moAroToBKY NMHCEMEHHOT O OTBETA HA KaXK/IbIH
Bolipoc OnieTa o0ydalomeMyes oTBOIUTES 10 15 Mum.

6. llo McTeYeHHMIO BpeMeHH, OTBEJSHHOIO Ha IOATOTOBKY NHCHBMEHHBIX OTBETOB Ha
BOTIpOchl OMleTa, 00ydaromuics yeTHO 00OCHOBBIBAST MPABHILHOCTh COJICPKAHUS [TMChMEHHOTO
oreera. JUIg YTOUHEHMs! NOJIHOTHI 3HAHMH oOydarollerocs 1o Bornpocam OWIeTa W OCBOSHMS
KBAJIM(PHKALMH, [IP/IlYCMOTPEHHBIX IPOrpaMMOl 0OyUeHHS 110 JUCIMILIHHE, SK3aMeHATOp UMeeT
Ipapo 33/]aTh JOMOJIHHTENBHBIE BONPOCHI, NMPABHIBHOCTE M TOJHOTY OTBETOB Ha KOTOpEIE
YYHTHIBAET IIPH BBICTABJICHHH OKOHYATEIIBHOH OIeHKH. BpeMs Ha IOATOTOBKY K OTBETY Ha
JIOTIOJIHUTEIIBHBIE BOIPOCH 00YUAKOIEMYCs He Pe/IOCTABJIASTCS.

7. Dx3aMeHaTOp BBICTABJsieT O0Yy4AKOMEMYCs OLCHKY «OTJIHYHO», «XOPOIIO»,
«Y/IOBJICTBOPHUTEIILHO» HIH «HEY/IOBJIETBOPHTE/ILHO, PYKOBOJCTBYSCH IIKAJIOH OLIGHHBAHUS,
npuBeIEHHON B paznene 6 pabouel IporpaMMblL.

8. JlexTopy, HpOBOJUBIIEMY 3aHATHA ¢ OK3AMCHYEMBIMH  00YUYAIOMIUMHCS,
IpeIOCTABIIARTCA MPABO OTIHYHO YCIICBAIOMUM B X0/Ie ceMecTpa o0yUalomUMCs, CIABIINM Bce
KOHTPOJILHLIE MEPOIPHATHS, BLICTABUTL OICHKY «OTIMYHO» Oe3 OTBETOB Ha BOIPOCHI
AK3AMEHAIIMOHHOTO OHJleTa. B HCKIIFOUHTEIIBHBIX CIIydasiX aBTOMATHYSCKOE BHICTABJIGHHE OLEHKH
MOKET OBITh paCPOCTPAHEHO HA OLIGHKY «XOPOIIO».

9. Jluist GOIBIIMX 110 YHCIEHHOCTH YUeOHBIX IPYIII [IPOMEKYTOUYHAS aTTECTAIHA B BHJIE
DK3aMeHAa MOMKET MPOM3BOAMTLCA IO HK3aMEHAIIMOHHBIM OHIIeTaM, MPECTABILIOMUM coboi
KOMIIJICKT TeCTOBBIX 3aJaHHH, COCTABICHHLIN M3 BLIOOPOYHBIX TSCTOBLIX 3a/JaHUH KOHTPOJLHBIX
pabotT NeNe 1-4, BOIIPOCEI K KOTOPBLIM M 00pa3llbl TSCTOR MPHBEACHBI B padoucil mporpamMme.
[TpomeskyTouHas aTTeCTAlMA OCYHIECTBIIACTCS OIHOBPEMEHHO JUIM BeeX oOyuaronuxed yueOHoH
rpynnel. Kaskapiii o0yuaromuiicss mojiyuaer cBOH BapuaHT OHIleTa, cojiep:kaimui 3 3aJlaHus 1o
H3YYEeHHBIM TeMaM /IHCIIHILIHHBI.

MeToMueckue ykazanusi oOCY:KJIEHBI HA 3acefaHuH Kadeapsl « » 202
roja, npotokoa Ne .

40



	5bad7deb09b105b32d7e22ad4b816d8e9462b600fcbfd6cedb47c37776bb8648.pdf
	4b3f1139c16882b994a846bfdb496d2149ae2bdcc10d70d4317bc3e9188f5caf.pdf
	046bf0971f348fb89fdc6e5ba2956d433734a371e512cef81d9edf57c0ab1d02.pdf
	6b3951cf8e7f143914506091ccd8a8c83c1e2278bd7cb7f9353bd9b7850d09c9.pdf

