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1. Henu, 3aga4yu 1 NJIAHHPYEMBIC pe3YVJAbTAdThl OﬁyquI/IH no AUCOHUIIVIHHE

K oCHOBHBIM 11e/1AM OCBOSHHS JIUCIHILTHHBL « MojleIMpoBaHue CBOMCTE MATEPHAIIOBY CIIEYET
OTHECTH:

— HOJyUeHHE 3HAHHUH 110 CYIECTBYIONMHM H [IEPCISKTH BHBIM cr1ocobaM YIIpaBJIeHHs COCTABOM
H CTPYKTYPOH MaTepHAJIOB.

K ocHOBHBIM 3agadaM OCBOCHHA MUCHUIUIMHBI «Moje/lupoBaHHe CBOHCTB MaTepHAJIOB»
CIIEYeT OTHECTH:

— [IOJIyYeHHEe HABBIKOB [0 [PHMEHEHHMIO cIOCOOOB VIIPABJICHHS COCTABOM M CTPYKTYpOH

MaTePHAJIOB UL OJIYYeHHs MaTePHAJIOB C 3a/[aHHBIMH CBOHCTBAMH.

B pesyabTare
OCBOEHUS
Kona oGpazoBaTeIbHOM Ko n HavMeHoOBaHHE HHIIHKATOPA
KOMITETEHITMH TIPOT pAMMBbBI JOCTHKEHHU S KOMTIe TeHIIH
00VUATONIMIICH JODKEH
00/IA1ATH
IIK-1 CrocobHOCTBIO UIIK - 1.1. BnageTs ocHOBaMU TTHQPOBH3AIIHH
pazpabatbiBaTh IUGPOBBIE MO/TeJIeH THTIOBBIX TeXHOJOTHISCKHX
MO/IeTH THITOBBIX HpPOIECCOR;
TexHOMoTHUeCKHX mpomeccop | MIIK-1.2. MogemupoBaTs H pazpadaThIBaTh
H TeXHOJIOTHH MaTSPHATIOB 3TaIlbl TSXHOJIOTHUSCKUX MPOIECCOR U
COCTABBI MATSPHAJIOB HA OCHOBE aHAIH2a
YCJIOBHH HX 3KCIUTYATAIIMHA U ¢ YISTOM
SKOHOMHYECKHX (haKTOPOB;
IIK -2 CrnocobuocTsio uemonsszosaTh | MIIK-2.1. BeimomsiTs HeeIemoBanis H
Ha MpaKTUKe 3HAHU HCTIIBITAHUA MAaTSPHATIOB, U3ICIIHH H
0 MOJHUMEPHBIX MaTepHasax MPOIECCOR HX IIPOU3BOJICTRA.
Pa3IMYHOT O HA3HAUCSHUS, HIIK-2.2. BeiGupaTh U HCIIOIL30BATE METOIBI
BLITIOJIHATH UCCIICTOBAHUS U H CpeCTRBA HCCJICAOBAHNS U UCTIHITAHHUSA
WCTIBITAHUS MATEPHATIOB MaTepUaJIOB.
IIK -3 CrocoOHOCTRIO BRITIONHATE HIIK-3.2. [IporoauTh JabopaTOpHLIH
HHCTPYMEHTAIBHBIN aHaTH?3 KOHTPOJIb KAUSCTBA CHIPHS, MATCPHAJIOB H
ChIPbs, MATEPHAJIOB M TOTOBOH | TOTOBOU MIPOAYKITHH;
JMAKOKPACOTHOH TIPOTYKIIHH,
BbIpadaThIBATh PEKOMEHAIIHH
M0 KOPPEKTHPOBKS UX
peIenTyYp

Mecto aucnuivinabl B crpyrrype OOIL marucrparypbl

JucnuminHa «MonenipoBaHue CBOMCTE MAaTepPHAIOB» OTHOCHTCA K YacTH, (opMHpYeMoOH
VIaCTHHKAMH 00pazoBaTe/IBHBIX OTHOIICHHH, OCHOBHOH oOpazoBaTelabHOH mporpammel (QOII)
Maructpatypbl. Jucnuiumnaa «MojempoBanie CBOHCTE MATEPHAJIOB» B3aUMOCBI3aHA JIOTHUECKH H
cofepaKaTeIbHO-MeTOANISCKH CO cleAyIomuME aucimmmnaMu OOLL:

B obazamenvroii uacmu (51.1):



— O0imee MaTepuaoBe/IeHHe H TEXHOJIOTHH MaTepHAIIOB.

— MeTonpl HcclieTOBAHUS W HCIIBITAHHS] MATEPHAIIOB.

— AHau3 TaHHBIX U TIPe/ITHKTHBHAA AHAJTHTHKA B HAYKe O MaTepHaliax.

B uacmu, opmupyvemon yuacmuukam obpaszoeamenvhslx omuouenusi (b1.2):
— Teopus noayaeHus ¥ 0OpabOTKH MATEPHAJIOB.

— TexXHOJI0THH TOMMEPHBIX H KOMIIOZHIIMOHHBIX MaTePHUATIOB.

— MeTonpl yiipaBJieHHs! TOBEPXHOCTHLIMH CBOUCTBAMH MATEPHATIOB.

CrpyKTypa H CojlepskaHye JHCIHIIMHbI

Ob1mas TPy I0eMKOCTh AUCIHUILIHHBI COCTABISICT 4 3aUeTHbIC eIUHUIILL, T.¢. 144 akageMUUSCKUX
gaca (M3 HAX 72 9acOoB CaMOCTOSIT/IbHAS paboTa 00 yIarOMHUXCs).

Jlucnuiuinaa H3ydaeTcs Ha YeTBEPTOM KYpce B IIepPBOM ceMecTpe: JSKIHH — 36 4acos,
nabopatopHbie paGoThl — 36 YacoB.

Mopma KOHTPOIST — HK3aMeH.

CTpykTypa H cojiepikaHue JTHCIUILTHHEI « MojieimpoBaHue CBOUCTB MaTepHAJIOB» IO CPOKAM H
BUJAM paboThl oTpaxeHsl B [lpunoxennn 1.

3.1 Buap1 yueGHoiT padoThI M TPYI0EMKOCTD
3.1.1 Ounas popMa 0OyUCHHS

Ne B weietuiol b KommyecrBo | Cemectpbl
' Y PAOOTLI 4acoB 7
1 AyaUTOpHLIE 3aHATH 72 V2
B Tom unciie: -
1.1 Jeximpm 36 36
1.2 CeMHMHapcKHe/TIPAKTHYECKHE 3aHATHH - -
1.3 JlaGopaTopHble 3aHATHS 36 36
. CamocTtosTebHASA padoTa 72 72
[ToroToBKa K JeKIIMOHHLIM 3aHsTHsM (Pedepart) 18 18
[ToaroToeka k JabopatopubiM 3ausaTHsIM (PT'P) 18 18
2.1 lIpoMeskyTOUHAN aTTecTAIMS — YK3aMeH 36 36
Hroro 144/4 144

3.2 TemaTuecKH IIAH W3YYeHUS TUCIIILTHHEBI

= - o Buanl yueoHoii padoThl,
= = 3 BRKJIIOYASA CAMOCTOHATETBHYI0
n/n Paznen S 2 padoTy CTY/IEHTOB,
& = 3 H TPY/J10€MKOCTh B Yacax
J | Jlag | I3 | CPC | KCP
BimsiHMe cocTaBa M CTPYKTYPbI Ha
L1 | cpoiicrra MAaTepHATIOB ! % 2
1Ipaxmuueckoe sanamue 7
12 «lIporHozupoBaHHe CBOMCTB 2 4 2
METAJIHUECKHX CIUIABOB OT HX
COCTABAY
YnpasieHue cTPYRTYPOH 1 7
1.3 | cBolicTBAMM KPUCTALIMYECKHX 3 4 2
MaTepHAIOB




1.4

1lpaxmuueckoe sanamue
«3yuenne n3MeHeHHH
KPHCTAJUTMUECKUX CTPYKTYP TIPH
BLICOKHUX JIABJICHHIX»

1.5

YnpasiieHue CTPYRTYPOH U
cBoiicTBAaMHM aMOPQHBIX
MATEPUAIOB

1.6

Ilpaxmuueckoe sanamue
«H3yd4eHHe CBOHCTE IMOJIHMEpHBIX
MaTepPHAJIOB CTEPeOPeryJspHOTO
CTPOCHUS»

17

Ioayuenre PyYHKITMOHAILHBIX
MATEPUAJIOB € 33JAHHBIMH
CROHCTRAMM

1.8

Hpaxmuuecxoe zanamue
«Crioco0bl OTYUSHUS MAaTSPHAIIOB
¢ 3a/TaHHBIMH CBOHCTBAMH:
MeTAJTHIeCKHX CIUIABOR,
MOJTUMEPOR, KOMIIO3HTOR,
KepaMHuKH»

1.9

TEOPETH‘IECKME H HAYYIHLIC
moaxoiabl K IoJIyueHmIo
YHHKAJIGHBIX MaTepHaJIoB

L1

Hpaxmuueckoe sanamue
«oMmmbIOTEpHBIH AHU3aHH
matepuaiiop. USPEX

(Universal Structure Predictor:
Evolutionary Xtallography)

— YHUBepCAJLHBIH IpeacKa3aTelb
CTPYKTYP Ha OCHOBE DBOIIOIHOHHOM
KpucTaAIIOrpaduu )»

10

1.11

HayyHble 0CHOBBI YIIpPaBJIeHUHA
CTPYKTYPOH H cBOIICTBAMM
MeTAMATEPHAIOB

11

1.12

IIpaxmuueckoe sanamue
«MeTamaTepHall Kak KOMIIO3HTHBIH
MaTepHaJl ¢ UCKYCCTBSHHOM

CTPYKTYPOH»

12

1.13

Ypagienue ¢ppakransHoil
CTPYKTYPOH MATECPUAIOB

13

1.14

Ipaxmuqecxoe sanamue
«YTIpaBJIcHUE CBONCTBAMH
MaTepHalia Ha OCHOBE 00pa3oBaHUA
WJTH U3MeHeHHUd ero QpakTalbHOH

CTPYKTYpPBI»

14

1.15

YnpasiieHue CTPYRTYPOH U
CBOMCTBAMM aYKCEeTHKOB

15

1.16

IIpaxmuueckoe sanamue
«OcoOEHHOCTH CTPYKTYPHI,
(PU3HYESCKHX U MEeXaHHUECKHUX

16




CBOMCTB ayKceTHKOB. [IpuMencHuue
AVKCETHUKOBY
CynpamoJieKyJIsipHbIe CTPYKTYPbI 7
1.17 | kak oTpakeHMe CaMOOPT AHU3AIIUI 17 4 2
MATePHAJIOB.
IIpaxmuuecxoe zanamue 7
1.18 | «CynpaMoJieKyJIspHbIe KJIaTpaThl B 18 4 2
MIPOMBITIIEHHOCTH »
Dopya ammecnauiil — 3K3aMeH 36 36
Bceero yacoB mo mucIMILIime 144 36 36 72

3.3. CoaepixaHue pa3ie/ioB THCIMILINHbLI
Pazxen 1. BimsiHHe cocTaBa M CTPYKTYPhI HA CBOMCTBA MaTe pUAJIOB
IlpenmeT M cogepikaHMe JUCIUIUIMHBL 3aBUCHMOCTB CBOMCTB MaTepHalla OT €ro cocTaBa H
CTPYKTYphL. XUMHUeCKHe H (PH3HTSCKHE CTPYKTYPHI MaTepHaToB. XHMHUSCKHES H MEKMONSKYIIApHbIE
cBszH. BulmsiHMe BOJOpO/HBIX CBsizedl Ha cpolicTea MaTepHaliop. Kpucraumdeckue W amopdHbie
cTpyKTypel.  llomMopduaM B aHH30TPOIHS CBOHCTE MAaTepHAIoB. DBiMsinue CTpPYKTYpHL Ha
MeXaHMYECKHE CBOMCTBA Ha NIPUMEPE aYKCETUKOB.

Paznen 2. YnpaB./ieHHe CTPYKRTYPOH U CBOHCTBAMM KPUCTAILTHUECKHX MATEPHATIOB

OcoOeHHOCTH CTPYKTYPHI M CBOHCTB KPHCTAJUIMYECKHX MaTepHasioB. MeTtalnueckue |
HEMETAJUIHIECKHE KPUCTAJUIMUESCKUE MaTepHalibl. 3aBHCHMOCThL CBOMCTE MeTajla OT THOA
KPUCTAJUTMUCCKOH pemIeTKH. Paznuune CBOHCTB HMOealbHBIX M peabHBIX KpucTawioB. CTpyvkTypa U
CBOMCTBA KBAZHKPHUCTAIIIOB. 1loMyueHne KpUCTAIUTMUSCKUX MAaTePHAJIOB € 3aJaHHBIMH CBOHCTBAMH.

Paznen 3. YnpaB./ieHMe CTPYKRTYPOH U cBOHcTBAMU aMOP(HBIX MATEPHAJIOB

OcoOeHHOCTH CTPYKTYPBI U CBOHCTB aMOp(HLIX MATEPHAJIOB. ¥YCJIOBHS MOJYISHHS aMop(HOoro
COCTOSIHUS BelecTBa. OTHMUHe cBOHCTBA aMOP(HBIX BEUISCTE OT TAKOBBIX JJII MOHOKPHCTAJUIOB U
MOJIMKPUCTAIIIHYSCKHX MaTepHalioB. AMopdHbIe MaTepHalibl KaK BS3KOYIIpYTHe cpefbl. AmopdHbie
MeTaJUIbl, aMoppHbIe HeMeTAIUThI H aMopdHbIe TONynpoBoAHUKH. [lonyueHne amopdHBIX MaTepHaIOB
¢ 3a/JaHHBIMH CBOMCTBAMH.

Paznen 4. loayuenusi pyHKIMOHATLHBLIX MATEPUHAIIOB ¢ 33 JaHHLIMU CBOIC TBaMH

Hayunple o0CHOBBLI IOJVUCHHSI MATEPHATIOB ¢ 2aJaHHBIMH CBOMCTBAMH: METAJUIOB H
METAJUTMIECKHX CILIABOB, TOJUMEPHBIX MATEPHAIOB (IIACTMACC M 3JIACTOMEPOB), KOMIIO3HITHOHHBIX
MaTepHAJIOB ¢ MATPUIIAMH W3 Pa3JIMYHBIX MATEPHAJIOB, KEPAMHUUCSCKUX MATEPHATIOB (Kepam HYeCKHUX
KpPacoK).

Paznen 5. TeopernyeckHe H HAYYHbIE T10AX0/1bI K NOJIYUEHHIO YHUKAJIBHBIX MATEPHAJIOB

TeopeTHueckue mNpeAcKa3aHHs KPHCTAJUIMYESCKOH CTPYKTYphl MaTepualioB. KoMIBIOTEpHBIN
nuzaiH Mateprasior. [IporpammHoe olecniedeHHe Ul NPE/ICKa3aHUA KPHCTAJUIMUECKOH CTPYKTYPBL
YHHKaJbHbIE MAaTepHAJIbL, TIOJyYaeMble [IPH CBEPXBBICOKHX JIABJIEHHAX U TeMIIepaTypax.

Pazxenn 6. YipapiieHHe CTPYKTYPOI M CBOHCTBAMH MeTaM ATEPUATIOB

MeTtaMaTepHa/l KaK KOMIIO3HIIMOHHBIH MaTepHall ¢ HCKYCCTBEHHO CO3aHHOH MEpHOTHYECKOH
CTpYKTypoH. CHHTe3 MeTaMaTepHasloB BHEJApPEHHEM B MCXOAHBIM IPUPOAHBIH MaTepHasl pa3iIMYHBIX
HEPHOJIMIECKHX CTPYKTYP € pasHbIMH TeoMeTpHuYecKHMH (opmamu. Oco0eHHOCTH 3aBHCHMOCTH
CBOHCTB MeTaMaTepHAJIOB OT UX CTPYKTYphL IIpUMephl pakTHU eCKOr'o IPUMEHEHHS! MeTAMATEPHAJIOR
B TEXHHKE.

Paznen 7. YrpaB/ieHHe cTPYKRTYPOI H CBOMHCTBAMH (PpaKTAIOB



Opaktan kak MarepHas, o0JajarolHi  cpolicTBOM camonooous. IlpupoaHele oOBeKTHI,
obiajatoniue GppakTajibHbIMH cBOHCTBaMH. KpuceTasuiel kak MaTepraibl ¢ (pakTalbHOH CTPYKTYpOH.
CrpykTypa W cpolcTBa (QpakTalbHOTO KiacTepa. YIpaBleHHe CBOMCTBAMH MaTepHalla Ha OCHOBE
00pazoBaHUs MM H3MEHSHHSI eT0 PpakTaIbHOH CTPYKTYPEL

Pazxen 8. YipaBieHHe cTPYKTYPOii M CBOHCTBAMH AYKCETHKOB

AYKCeTHKM — MaTepHalbl, MMEIIHe OTpHIaTelbHble 3HaueHHs Kodpduimenra Ilyaccona.
Oco0OeHHOCTH  CTPYKTYphl, (H3HYECKHMX M MeXaHHYeCKMX CBOHCTB aykceTHKoB. Marepualsl,
o0J1ajjatol e ayCKeTHYeCKHMH CBOHCTBAM: MOHOKPHCTAJUIBL W IIOJHKPHUCTAJUIMYECKHE BEIIECTBRA,
OHonorndeckue oOLeKTHI, OyMara, OpraHHYecKHe IeMHBIC MOJCKYJBI, IoauMephl. llpumenenue
AYKCETHUKOB.

Pazpen 9. CympamosieKyIsipHbIe CTPYKTYPBI KAk OTpaskeHHe CaMOoOPraHM3alMi MATePHAIOB.,

CamocOopka kak  miporiecc  o0OpazoBaHMS  VIOPSJIOUSHHOH HA/IMOJISKYJIAPHOH CTPYKTYpHL
Tunuunsie  npuMepbl  caMOCOOpKHM:  CYNEPMOJEKYJbI,  CYIPaMOJICKYJIsIpHble — aHcaMOIH,
TBEpAbIE coeAHHEeHUs BKIIoYeHusl. KpucTaluloeTpyKTypHbIe KIATPAThl (MHTePMETAIUIMADL), CJIOHCTBIS
uHTepkamatel (rpadut). CynpaMoieKyIapHble KIaTpaTbl B MpOMBINUICHHOCTH. MomgeaupoBanue
CBOMCTE MaTepHajioB MyTeM MOCTPOSHHUS CYNPaMOJIeKYIIPHBIX CTPYKTYP.

3.4 TemaTHKa cCeMUHAPCKHX/TIPAKTHYECKHUX H JIA00PATOPHBLIX 3aHATHI
3.4.1 /1aGopaTopHbie padoThI

«lIpornozupoBanue CBOMCTE META/UIMYSCKHX CIIABOB OT UX COCTABAY

«M3ydenue u3MeHeHUH KPUCTAUIMISCKUX CTPYKTYP IIPH BBICOKUX JABJICHUSIIX»

«HM3yveHne CBOMCTE MOJUMEPHBIX MATEPHAIIOB CTEPEOPETYIIAPHOTO CTPOSHHS

«CriocoObl TIOJTyUeHHS MATEPHAIIOB € 33/[aHHLIMH CBOHCTBAMHM: METAJLUTHISCKHX CILJIAB OB,
MOJIMMEPOB, KOMITO3UTOB, KEPAMUKH»

«KoMIIBIOTEPHLIN AU3AHH MAaTSPHATIOBY

«YTpapieHue cBoiicTRAMH MaTepHalla Ha OCHOBE 00pazoBaHUS WIHM U3MEHEHHS ero (hpakTaabHOR
CTPYKTYPBI»

«MeTamMaTepHaJ KaK KOMIO3HTHBIH MATSPHAJI ¢ HCKYCCTBEHHOH CTPYKTYPOH»

«OcoOEHHOCTH CTPYKTYPHI, PHUIHTSCKHX H MEXaHHUISCKHX CBOMCTR aykceTHKOB. [IpuMeHeHHe
AYKCETHKOBY»

YIle6H0-MeT0,quec1coe | I/IHq)OpMaHI/IOHHOe obecrneueHne JAUCITHITI/IHHBI.

4.1. OcHoBHASI IMTepaTypa:
1. MaTepuamoBeaeHHe: vicOHUK 1711 By30B / b. H. Apzamacos, B. M. Maxkapoga, I'. I'. Myxun u
ap. — M. : Uzg-o MI'TY um. H. O. baymana, 2002. — 648 c.
2. TexHomoTHS KOHCTPYKIIMOHHBLIX MaTepHalIoB : vuebHoe mocodue / mox obm. pem. O.C.
Komapopa. — 2-e uzn., ucnp. — Mu. : Hoeoe 3nanue, 2007. — 566 c.

4.2. Jlommo;HUTEeTLHASI JTHTEpaTypa:
1. Be16op unnpuMeHeHre MaTeprasioB. B S 1. T. 1. O6unie mpuHIMIIBI BLIOGOpa M NMPHMeHeHHS
MaTepHAIOB: yicOHOe mocobHe - M3maTennckuii moM "bemopycckas Hayka", 2019, — 329 c.

2. MaTtepuanoBeeHHe W TeXHOJIOTHM KOHCTPYKIIMOHHBIX MaTepHastos / O. A. Macanckui, B.
C. Kazakoe, A. M. Toxmun u ap. — Kpacuosipck: Cub. denep. yu-1, 2015. — 268 c.
(http://www.knigafund.ru/books/181853)

3. Baraee A.A., Bataer B. A. Komnozurnmonnsie matepuaibl. Hopocubupek, HI'TY. 2002 — 383 c.

4.4, DIeKTPOHHBIE 00pa3oBaTe/IbHbIE PecYPChI



OCHOBHI YIIpaBJIeHHS CBOMCTBAMH MaTepHalioB
https://online.mospolytech.ru/course/view.php?1d=8042

4.5. IlporpaMmvHoOe obecTieueHHe H HHTEPHET-Pecypcehl:

[IporpammHoe obecneucHHE He MPSAYCMOTPSHO.

HuTepHeT-pecypchl BKIIOUAIOT YUSOHO-METOOUUSCKHE MaTepHalbl B JJISKTPOHHOM BHIE,

npejcTapjieHHbIe Ha caliTe hitp:/mospolvtech.ru B paznene «Dnexktponnas Subimorexa MITY»

http://elib.mgup.ru:

1. Amopdusie Tena: DnexkTpoHHbIH pecypc. Caitt «Bukuneaus. CoOOAHAS SHITHKIIONE/THS.
Peskum moetyna: https:/ru. wikipedia. org/wiki/ AMopdHbIe Tea, ¢BOOOIHBIH.

2. Kpuctamwmr: Dnektponusrii pecype. Cait « Bukumenus. CroboaHast SHITUKIONSAHI». PekuM
moctyma: https://ru. wikipedia.org/wiki/KpucTasisl, cBoOOTHEIH.

3. Kujkue kpuctauibl: D1eKTpoHHbIN pecype. CalT « Xumuk. CaiT o xumMun». Pexxum nocryna:
http://www.xumuk.ru/encvklopedia/1 340.html, ceoboHEIH.

4. «3anpeménuas» XHMHUS H HOBbIC HEOKHMIAHHBIC MAaTepHANLI: ODJSKTPOHHBIH pecype. CaiiT
«Mzparensckuii qoMm «lloctHaykan». Peskum moctyma: hitps:/postnauka.ru/lectures/50488,
CBOOOTHEIH.

5. Opaktax: DaekTpoHHBIH pecype. CalHT «Bukunenus. CpobomHasi dHIHKIONSTHS». Pexkum
noctyna: https:/ru.wikipedia.org/wiki/®pakran, cBoGOHBIN.

6. Meramatepran: DnekTpoHHBIH pecype. Cailt «Buxunemusa. CpoGojiHasi SHIMKIONETHSY.
Pexxum noctyna: https://ru.wikipedia.org/wiki/MeTamaTteprai, cBOOOHBIH.

7. CympaMoJeKyTapHas XHUMHS: DJICKTpoHHBIH pecype. Calt «Bukumegus. CsobomHas
SHIMKIOTe AN, PexkuM qoctyma: https:/ru. wikipedia. org/wiki/CvIipaMoJIeKVIApHAS XUMHSI,
CBOOOIHEIN.

5. MaTepHaﬂbHO-TeXHquCKOe obecrieveHme AHCITATIIITHHEBIL

JlexuuoHHbIe 3aHATHS TIpoBOJATCs B ayauTopuax 1011, 1012, 1013, 1014 unu e nabopaTopHbIX
nomemennsix 1207, 1209, 1303, pacnionoxkeHHsIx B yueOHoMm kopriyce Ne 1 o ajpecy: 1. Mockea, yiL.
IIpstaunmauKOBa, 1. 2 a.

[IpakTuueckue 3aHATHS TpoBoaaTCs B JabopaTopHbix mnomerneHuax 1207, 1209, 1303,
pacmoioKeHHBIX B yueOHOM Kopnyce Ne 1 o ajipecy: r. Mockea, yi. [Ipaauimuunkoea, 1. 2 a.

ITepeuens npuGopos, 00OpY/I0BAHHA M IPHHA/UISKHOCTEH, HCIOIB3YEMBIX [IPH NPOBECHHUH
yueOHbIX 3aHATHH: NepCOHANIBHBIH KOMIIBIOTEP ¢ MOHHTOPOM, NPOSKTOP, SKPaH, 3BYKOBBIC KOJIOHKH,
Hpe3eHTAIIMH  JISKIIMH, BWJIeO(UIBMBL 110 pazjieslaM JIMCHHMILIMHBL, JIOCKAa JJI [IMChMa  MeJIoM
(hmomactepom), Men, dpiroMacTepsl, mucdas Oymara, Qaemku H CD-THCKH IS 3aITHCH HHPOPMAITHH,
JazepHasi yKa3Kka, paguoMbBINIb, 0oOpaslbl METAJUIOB, CIUIABOB, IOJMMEPHLIX MaTepHaIoB, O(CeTHLIX
PE3HHOTKAHEBLIX IIOJIOTeH, MKa(bl IS XpaHeHHs oOpasI[oB MaTepHaloB, HKabl A XpaHeHHs
OTYETHBIX JIOKYMEHTOB (OTYETOB [0 BBINOJIHSHHBIM J1a00opaTopHbIM paforaM, pesyJIbTaToB
BBITIOJIHEHHS KOHTPOJIBHBIX paboT).

KoMIulekThl pas/laTOYHOrO MaTepHasla: KOIMH INPe3eHTAlMOHHBIX cllaiior 1o Haubosee
CIIOJKHBIM BOIIPOCAM JTHCIHIUTHHLL, TIepeueHb BOIPOCOB A1 MOATOTOBKH K KOHTPOIBLHBIM paboTaM H
SK3aMEHY.

JImst caMOCTOSITeILHOM paboThl MpeaIaralorcsl MOMENeHHUsI UMTAJMLHBIX 347108 OHOIMOTEK H
ayauropuit 1303, 1204, ocHalieHHbIe KOMIBFOTEPHOH TEXHHKOH ¢ BO3MOKHOCTBIO IMOKIFOUYSHHUS K CETH
«HMHTepHeT» W olecneveHHble JJOCTYIIOM B HJIEKTPOHHYK HH(POPMAIlHOHHO-00pa3oBaTelbHYIO cpe/ly
YHHBEPCHTETA.



6. Meroanueckue pekoMeHJalHu 118 CAMOCTOSTe/ILHOH padoTbl 00yUYaloluxcs

6.1 MeTomuueckiie peROMeHIAIUH 151 TIPENOIaBaTEe s

PexoMmeHTOBaHO NMTHPOKOE HCIONL30BAHHE AKTHRHBIX H WHTEPAKTUBHLIX METO 0B 00yUeHHd,
HAYUHOM M CHpAaBOYHOH JHMTepaTypbl MpH MOATOTOBKE YIeOHO-METOJMUYSCKHUX MAaTEepHANIOB,
BO3MOKHOCTESH COBPEMEHHBIX HH(OPMAITHOHHBIX TEXHOJOTHH.

JleMOHCTpallUd Ha JIGKIIHOHHBIX 3aHATHAX BHIACOQPATMEHTOB HAYUYHO-TO3HABATCIBHBIX
BH/IeOHIEMOB U COJIepIKAHUS TeJIeTPAHCIIAIAH, MOCBSIISHHBIX BOMPOCAM VIIPABIICHUS CBOMCTEAMH
MaTePHATIOR.

6.2 MeTomuyecKkie YKa3aHUA I8 00YYaIOIMXCH 110 OCBOEHHIO IUCIMITTHHBI

B ocHOBe caMOCTOATENBbHOH paboThI 00YUAIONMIHXCS JCKAT: cofepikaHue paboucH yueOHOH
MIPOTPaMMBI, BOTIPOCHI JIJI TIOATOTOBKH K KOHTPOJILHBEIM padoTaM, a TAKKE CaMOCTOATSIILHOS H3YUSHHE
HUnTepHET-pecypcoB 110 BONPOCaM YIIPABJICHHS CBOHCTBAMH MAaTCPHAJIOB.

PexoMenayeTcs MOBTOPUTHL cojepiKaHWe JICKIIHM MO €¢ KOHCMEKTY, H3YUHTL pasfeibl |
naparpadbl OCHOBHOM M JIOTIOJHHUTEIBHOH JIHTEpaTyphl, YKa3aHHbIE MpeIo/lapaTesieM Ha JISKITHH.
['OTOBHTBECA K BBIMOJNHCHHIO KOHTPOJBHBIX paloT MO pasfeiiaM JUCIHIUIMHBI, MCMOIB3VSA KOHCICKT
JICKITUH, TUTepaTypHbIe HCTOUHHKH, B TOM YHEIe pecypehl UHTepHeTa.

@onj1 OLEHOYHBIX CPEICTB

7.1. MeTo/ibl KOHTPOJIH H OLICHHBAHUA Pe3Y/ILTATOB 00YUeHUA

B mporiecce o0yueHHs] HCMOIB3YIOTCH CIEIYIONKE OIEHOUHBIE (POPMBI CaAMOCTOATEIBHOH
paboThl 0OYUAKOIKUXCSA, ONEHOYHBIE CPEICTBA TEKYIeT0 KOHTPOJIA YCIIEBAEMOCTH H MIPOMEKYTOUHBIX
ATTECTAIIHH:

— TO/ITOTOBKA K MPAKTHISCKUM (CeMHHAPCKHM ) 3aHATHSIM,

— KOHTpPOJBHBIE BONPOCHl KOHTPOJIbHBIX paloT Ui KOHTPOJST OCBOSHHUS O0YUAFOIMHUMHCS
pPazIeIoB THCHHILIHHEIL, OCYMISCTRIICMOT 0 B (hopMe OJIAaHKOBOTO TSCTHPOBAHHST,

-DK3aMeEH.

Borpockl KOHTpOJILHBIX  paloT Ui TPOBEASHHS TEKYINEro KOHTPOJS TIPHBE/ICHB B
MPHUIOKSHHN.

7.2. lllkayia u KPUTEPHH OLICHHBAHUA Pe3Y/IbTATOB 00YUeHHUA

ITokazaTeseM OlEHHBAHUSA KOMIETEHIIMH Ha pasiIMYHBIX dTanax MX (GOpMHPOBAHMS SBISETCH
JNOCTHXKEHHE 00YYAOIMMMHCA TUIAHUPYEMBIX Pe3YJIBTATOR OOYUEHHS 110 JIHCIHIUIMHE (MO/IYIIIO).
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HIIK- 1.1 CriocoGHocThIO pazpabaThiBaTh HHGPOEBIE MOJEIH THITOBBIX TEXHOJIOTHUSCKUX

MMpoHeccoOB H TEXHOJIOTHH MaTEepHAJIOB

Koa u Kpurtepuun onenusanns
HH/IHKATOP

AOCTHKEeHHS 3 3 4 5

KOMIIETEHI[HH
HIIK - 1.1 Obyyaroruics He O6yyaroriuiics ObyyarorHics ObyyarorHHcs
Brnaaeer BJIAJICCT OCHOBAMH HMECT BJIAJICCT OCHOBAMH | B IIOJIHOM BJIAJICET
OCHOBAMH U POBH3ATIHH Hpe/ICTABIICHHS O MU POBH3AIHH OCHOBAMH
IMHQPOBH3AIHHE | MOJIENEH THITOBBIX BJIAJICHHH OCHOBAMH | MoJI€TIeH THIIOBBIX | ITH(POBH3AIHH
MOJEIICH TEXHOJIOTHUYCCKHX nudpoBH3aLHH TCXHOJIOTHUCCKHX | MOJIC/ICH THIIOBBIX
THIIOBBIX IPOLICCCOB; MOJCIICH THIIOBBIX IPOLECCOB; TEXHOJIOTHUYCCKHX
TEXHOJIOTHYCCKH TEXHOJIOTHUCCKHX IPOIIECCOB;
X MPOIECCOB, HPOIECCOR;

HIIK — 1.2. CiocoGHOCTh MOJCIMPOBATE H pazpadaThiBaTh STAIEL TSXHOIOTHYSCKHX TIPOIIECCOB H COCTABEI
MAaTEPHAJIOB HA OCHOBE AHAJIW3A YCIOBHH HX SKCIUIYATAILHH H ¢ YUCTOM YKOHOMHYECKHX (paKTOPOB;

HIIK-1.2.
MopaemposaTs H
pazpabaThIBaTh
3Talkl
TEXHOJIOTHUCCKHX
IpPOLECCOB H
COCTABBL
MAaTEPHAJIOB Ha
OCHOBS aHa/IH3a
YCIIOBHH HX
DKCIUTyaTalHH H ¢
YUETOM
SKOHOMHUYECKHX
(haxTOpOR;

pazpabaTbiBacT
STaITBI

MPOLIECCOB H
COCTaBhL
MaTepHAJIOB Ha
OCHOBE aHaIM3a
YCHOBHH HX

YISTOM
HKOHOMHUSCKHX
dakTopos;

Odyyaroruiics He
MOJCTHPYET U He

TCXHOMWIOTHUYCCKHX

DKCIUTYaTallHH H C

Odyuaroniics
HMEET
IpPEACTABIICHUS O
MOJECITHPOBAHHH H
pa3paboTKe 5TAIoB
TEXHOIOTHYESCKHX
MPOLECCOB H
COCTABHI
MAaTEpHAJIOB Ha
OCHOBE aHAITH3a
YCIIOBHH HX
HKCIUTYATAI[HH H C
VUETOM
HKOHOMHYCSCKHX
¢daxTopos;

OdyuarorHics
yMeeT
MOACTHPOBATH H
paspabaTbiBaTh
STambl
TEXHOIOTHIECKHX
MPOLECCOB U
COCTABRHI
MAaTEpHAJIOB HA
OCHOBE aHATH3a
YCIIOBHH HX
HKCIUIYATALIHH H C
VUETOM
HKOHOMHYCSCKHX
¢daxTopos;

OOGy4atonHiics

B ITOJTHOH Mepe
YMEET
MOJICTTHPOBATh H
paspalaTbIBaTh
STaTH
TEXHOIIOTHYCCKHX
MPOIECCOR U
COCTABEL
MaTEPHAIOB Ha
OCHOBE aHAJIH3a
YCIIOBHH HX
IKCTUTYaTalMH U ©
YUCTOM
IKOHOMHUYESCKHX
(haxTOpOB;

HIIK-2.1 — cnoco0HoCTh K pazpaloTke METOMUK HCIIBITAHHH H HCCIICOBAHHIO MATCPHAIIOB

HIIK-2.1. YMeTh
aTaNTHPOBATH,
pazpabaTHBaTh H
BHETIPATH
METOIHKH
HCIIBITaHHSL,
MapKHPOBKH,
KOHTPOIIS
KOMITO3HIIHOHHEI
X MaTEpHAJIOB,

OO0yuaronuiics He
YMeeT
aJIAITHPOBATD,
pazpabaThIBaTh H

BHEAPATH METOAHKH

HCIIBITAHUS,
MapKHPOBKH,
KOHTPOJIS
KOMITO3HI[HOHHBIX
MAaTEPHAJIOB;

OO0 yuarotHics
HMEET
IPE/ICTABICHHE O
HABBIKAX aJIaTITAI[HH
H pa3paboTKH,
BHEAPEHHUS METOTUK
HCTIBITAHHSI,
MAapKHUPOBKH,
KOHTPOTIA
KOMITO3HITHOHHBIX
MAaTCpHATIOB,

OO0yuaronmHcs
yMeeT
aJJAIITHPOBATh,
pazpabaThIBaTh H
BHEIPATH
METOJAHKH
HCTTBITAHHS,
MapKHPOBKH,
KOHTPOIS
KOMITO3HIHOHHbBIX
MAaTCPHAIIOB,

OOy4aloIHiics Ha
BBICOKOM YPOBHE
yMeeT
aaNTHPOBATH,
pazpabaThIBaTh H
BHEPSITH
METOJHKH
HCIIBITAHHSL,
MapKHPOBKH,
KOHTPOIIS
KOMITO3HIHOHHBIX
MaTSpPHAJIOB,
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HIIK-2.2. CnocoGHOCTh HCTIOTh30BATH HA MIPAKTHKE 3HAHHS
0 IOTHMEPHEIX MATEPHANIAX Pa3/IHYHOTO HAZHAYCHHS, BHINIO/IHATD HCCICOBAHMS H HCIBITAHHSA MaTCPHAJIOB

HIIK-2.2.
Brioupars u
HCTIONB30BATD
METO/BL H CPSIACTBA
HCCIICTOBAHUS H
UCIIBITAHHS
MAaTEPHAIIOB,

Odyuaroruiics He | OOyJaronHiACs Odyuaroruics OOy4aloIHiics Ha
yMeeT BRIGHpPATb U | HMECT cnocolen BBICOKOM YPOBHE
HCTIONMB30BATh TPECTABIICHHS O BHIOHMpATh H crnocobeH
METOJBL H cpeicTBa | BBIOOpE H HCHONIB30BATH BBICHPATh H
HCCITETOBAHHS H HCTIONB30BAHUH METOMBI H CPEACTBA | HCTOMB30BATh
HCIBITAHHS METOIOB H CPSIACTB | HCCIICAOBAHHS H METOJbL H CPSIACTBA
MaTepHATIOB HCCTIETOBAHHS H HCTIBITAHHS HCCTICTOBAHHS H
HCIBITAHHS MaTCpHAJIOB HCIIBITAHHS
MaTCpPHAJIOB, MaTCPHAIIOB

HIIK-3.2 — CriocoGHOCTH BHIMOMHITE HHCTPYMEHTATBHBIH aHATH3 CHIPBS, MATEPHATIOB H TOTOBOH
JMAKOKPACOYHOH HPOYKIHH, BRIPabaThIBaTh PCKOMCH/IAIIHH MO KOPPEKTHPOBKS HX PCIETITYP

HIIK-3.2.
IIporoauTs
naGopaTopHbIi
KOHTPOJIb
Ka4ecTBa CHIPh,
MAaTEPHAJIOB U
roTOBOH

LIPOIYKIHHE,

OOy4aronuiics He Odyuaroniics OOyuatonmucs OOy4aloIHiics Ha
YMEET MPOBOTHTE HMEET crnocoGeH BBICOKOM YPOBHE
naGopaTopHbIA HPEICTABICHHUS O HPOBOIHT crocoben
KOHTPOJIb KAYECTBA HPOBSICHUH naGopaTopHbLit HPOBOJHTD
CHIPBS, MATEPHATIOB H TabopaTopHOTO KOHTPOITh HaGopaTopHBIH

TOTOBOH IIPOJIYKIUHH;

KOHTPOJIS Ka4ecTBa
CHIPBA, MaTEPHATIOR
H TOTOBOH

OPOTYKITHH;

Ka4ecTBa CHIpbS,
MaTEPHAIOB H
roTOBOH

HPOIYKIHH,

KOHTPOJIb KayecTea
CHIPBA, MaTEPHATIOR
H IOTOBOH

HOPOIYKIHMH;

[Tkans! OLICHHBAHHA PE3YIILTATOB IIPOMEKYTOYHOH aTTeCTAIIHH H HX ONHCAHHE!

DopMa NPOMEKYTOUHOI aTTecTALIMH: YK3AMEH.

ITpomexxkyTouHas arTrecTalius o0yqaromuxcs B popMe HK3aMEHA [IPOBOJMTCH 110 pe3yJibTaTaM
BBIIIOJIHEHHUST BCeX BWJIOB YyueOHOH paboThl, IPeJyCMOTPEHHBIX YUeOHBIM ILJJAHOM 110 JIaHHOH
JUCHUILTAHE (MOJYJIIO), TIPH 5TOM YYHMTBIBAIOTCA PE3YJIBTAThl TEKYMIEro KOHTPOJS YCIIEBAEMOCTH B
Teuenue ceMmecTpa. OIleHKAa CTeNeHHM JOCTHIKCHHMSA OOYUYAIOMHMMHCS IJIAHHPYEMBIX pEe3yJILTaTOB
o0yueHuss [0 JIMCHUIUIMHE (MOJIYJIKO) IPOU3BOJIMTCH IIpelojlapaTesleM, BeJAVIIUM 3aHATHS 110
JUCHHILIAHE (MOJYJIIO) METO/IOM SKCIepTHOH oleHKH. 1lo MToraM npome:kyTOYHOH aTTeCTaluu 110
JUCITUIUTHHE (MOJYJIFO) BBICTABISIETCS OIGHKA «OTJIIHYHO», «XOPOIIO», «YAOBJICTBOPHTEILHO» HIIH
«HEYJAOBJIETBOPHTEIILHOY.

MIkana oneHUBaHUA

Omicanue

OTIHYHO

BrIIonHeHs! Bee BUABL yUeOHOM paloThL, IIPeyCMOTPEHHBIE
yueOHBIM  1wiaHoM.  OOyvaromuiics — JIEMOHCTPHPYET
COOTBETCTBUE 3HAHWM, YMEHHM, HABBIKOB TIIOKa3aTeNsM,
IIPUBEJCHHLIM B TaOIUIAX, ONEpPUPYET IPUOOPETEHHBIMHU
3HAHUSMU, YMEHUSIMH, HaBBIKAMH.

Xopolto

BrImionHeHE! Bece BUIBI yUEOHOM paboTHhL, TIpelyCMOTPEHHBIE
yueOHBIM  1wiaHoM.  OOyvaromuiics — JIEMOHCTPHPYET
COOTBETCTBUE 3HAHWM, YMEHHM, HABBIKOB TIIOKa3aTeNsM,
IIPUBEJICHHBEIM B TaOMHUIAX, ONEpPHUpPYET IPHOOPETEHHBIMHU
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3HaHMAMHA, VMCHHMAMM, HABBIKAMH, JIIPHMCHACT HMX B
CHUTYalllAX TIOBBIIIIEHHOHU CIIOKHOCTH. HpI/I 3TOM MOT'YT OBITH
JAOIIVIICHDI HC3HAYUTCIILHBIC OH_[I/I6KI/I, HCTOYHOCTH,
3ATPYIHCHIA 1P aHaAIHTHYCCKHX OIICpalliiax, IICPCHOCC
3HAHWUM 1 yMGHI/[ﬁ Ha HOBLIC, HCCTAHAAPTHLIC CHUTYALIH.

BrImionHeHE! Bece BHBI yUeOHOI paOoTHhI, TIpe/yCMOTPEHHEIE
yueOHBIM  IwlaHoM.  OOyuaronuiicds — JIEMOHCTPHPYET
COOTBETCTBUE 3HAHWN, YMEHHM, HABBIKOB TIOKa3aTelsM,
IIPUBEJCHHLIM B TaOIUIaX, ONEpPUPYET IIPUOOPETEHHLIMU
YIOBJICTBOPUTEILHO | 3HAHMAMH, YMEHHMSIMH, HaBBIKAMH, TIPHUMEHSET UX B
CUTYAIUAX IOBBIIICHHON CIOKHOCTH. [[py 5TOM MOT'YT OBITH
JOITYIIIECHBI 3HAYATEIHHEIE OIIHOKH, HETOYHOCTH,
3aTPY/HECHUS [IPU  AHATMTHUYECKUX OlIEpAIMsIX, IIEPEHOCE
3HAHWUM U YMEHHWI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH.

He BplonHeH oJuH WM Ooliee BHIOB yueOHOH paboTHhI,
MPeIyCMOTPEHHBIX ~ YUeOHBIM  IUIaHOM.  OOydaroIuics
JEMOHCTPHUPYET HEIIOIIHOC COOTBETCTBHE 3HAHWM, YMCHUIA,
HaBBIKOB  TIOKazaTelsM, ITIPUBEJACHHBIM B TaOnuI@ax,
HeytoBIeTBOPUTENEHO | HOIIYCKAIOTCH — 3HAYMTCILHLIE — OMIMOKH,  IIPOSBIISCTCS
OTCYTCTBHE 3HaHMI, YMEHMI{, HABBIKOR TIO PSITY MOKazaTeleH,
OO YUArOIIMICS] UCITHITHIBAET 3HAUMTENbHBIE 3aTPyYIHEHUS TIPH
OICPUPOBAHWM 3HAHUAMM M YMCHMSIMU IIPU UX IICPEHOCE Ha
HOBBIC CHUTYaIIHH.

K mpomerkyTouHOH aTTecTallHH B BHAC HK3aMeHa IONYCKAIOTCS TOJIBKO OOVUarol[Hecs,
BBITIOJIHUBINHE BCe BUIBI YIeOHON paboThl, MpeayCcMOTpeHHbBIe padotuei MporpaMMoi Mo JHCIUIUTHHE
«MonenmupoBaHHue CBOMCTE MATSpHAJIOB»: VCICIIHO BBHIMOJIHHIH BCe TECTOBBIC 3aJaHUS, BBHITIOTHUIIH
BCS HHAMBUIYAIBHBIC 3]JaHHS HA IPAKTHUCSCKUX 2aHATHSX.

DoH/BI OLICHOYHLIX CPeACTRB npe/icTaieHsl B [Ipunoxkenim 1 k padoueii npor pamme.
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CTpykTYpa H coJiepkaHue JHCHUIVTHHBI « Mo/leJINpoBaHNE CBOIICTB MAaTEepHAJIOB»
110 HANIPABJ/ICHUIO IIOJAT 0TOBKHU
22.03.01 MaTepuaJioBe/ieHHe M TEXHOJOTHN MaTepHaJIoB

(Gaxanasp)
o Buani yueoHoii padoThl, Dopm
? g = BR.IIOYAS CAMOCTOATETLHYIO Buani caMocToATeTLHOI padoThI bl
nn Paznen E % § padoTy CTY/IEHTOR, CTY/ICHTOB arrect
8 =i M TPY/I0€MKOCTh B Yacax arMu
J [Jlag | II3 | CPC | KCP | K.P. | KIL | PI'P | Pedepar | K/p | D | 3
BmusiHuie cocTaBa M CTPYKRTYPBI Ha
1.1 " PyRIYP 7 | 1] 4 2 + %
CRBOHCTBA MATEPUATIOB
Ipaxmuuecxoe 3ansmue
«lIporuozupoBanmne cBoicTE
19 [P F 7 | 2 4 2 + +
MeTAJUTHIECKHX CIUJIABOB OT HX
COCTaBa»
YnpasieHue cTpyKTYpoii U
1.3 | cBolicTBAMH KPHCTA/LIMYECKHX 7 3 4 2 + +
MATEPHAJIOB
Hpaxmuuecroe zanamue
«HzyucHne M3MeHEHUH
1.4 X 7 | 4 4 2 + +
KPUCTA/UIHIECKHX CTPYKTYP TIpH
BBICOKHX JTABJTCHUIX)
VmpasieHue cTPYKTYPOH U
1.5 | cBoOlcTBAMH aMOP(PHBIX 7 5 4 2 + &
MATepHAJIOB
Hpaxmuuecxoe zaunsmue
«HzyueHne CBOMCTR ITOMHMEPHBIX
1.6 Y p 7 | 6 4 2 + +
MATEPHAJIOB CTEPEOPETYIIAPHOTO
CTPOSHUS»
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1.7

IHHoryueHne pyHKIMOHAILHBIX
MATEPHATIOR € 3/IAHHBIMM
CBOHCTBAMH

1.8

Hpaxmuueckoe sauamue
«CrocoObl MOJIYUSHHS MAaTEPHAJIOR
C 3a/IaHHBIMH CBOHCTBAMH:
METAJUTHYECKHX CILIABOB,
[IOJIIMEPOB, KOMITO3HTOB,
KepaMHKH»

1.9

TeopeTlfmecmie H HAY'YHbLIE
nmoAX0AbI K IMMOJIYICHH)
YHUHKAJIBHbLIX MATEPHAJIOB

1.10

lipaxmuuecrkoe zansmue
«[KoMTIBIOTEPHBIN THRAHH
MaTepHAIIOB. »

10

1.11

HayuHbie ocHOBBI YIIpaBJIeHHA
CTPYKTYPOH U cBoOHcTBaMH
MeTAMATEPHAJIOB

11

112

HPGKMMI{QCKOQ SAHAMUE
<<MeTaMaTepHaJ1 Kak KOMIIO3HTHBIH
MaTepHall ¢ HCKYCCTBQHHOﬁ

CTPYKTYPOH»

12

1.13

Ynpasienue ppakraibHoI
CTPYKTYPOIi MaTepHAIOB

13

1.14

Ipaxmuuecxoe zausmue
«YrpaelieHHe CBOHCTBAMH
MaTepHasla Ha OCHOBe 00pa3oBaHHs
HJIA U3MCHSHHS €T 0 (ppaKTaTbHOH

CTPYKTYPBI»

14

1.15

YnpasieHue cTpyKTYpoii u
CBONCTBAMH AYKCETHKOB

15

1.16

Hpaxmuqecr{oe SAHAMUE

16

15




«OcobSHHOCTH CTPYKTYPBL,
(hU3UUECKHX M MeXaHHUISCKUX
CBOHCTE aykceTHKOB. [Ipumenenne
AYKCETHKOB»

CynmpaMo/ieKyIsIpHbIe CTPYKTYPhbI

1.17 | kar oTpakeHue caMOOPraHU3ALIMH 7 17 4 2
MaTepPHAIOB.
Hpaxmuuecxoe zaunsmue
1.18 | «CynpamoseKyJiipHbIe KJIaTpaThl B 7 18 4 Z
IPOMBIILICHHOCTH
Dopma ammecmayuu 36
Bceero yacos mo JUcInoLIHHeE 144 36 36 72
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IIpnnoxenne 1
K padoueil mporpamme

MHUHHUCTEPCTBO HAYKH H BBICIIETO OBPA3OBAHM A POCCHHCKOH QEJEPAITUH
QEJEPAIIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX JEHHE BBICIIIEL O OBPASOBAHM A

«MOCKOBCKHHI HOJUTEXHHUECKUH YHUBEPCUTET»
(MOCKOBCKHI TIOJIUTEX)

Hampapnenue noaroroeku: 22.03.01 MATEPHAJIOBEJEHIHWE U TEXHOJIOI'MH MATEPHAJIOB

OQOII (npoduis): HHKeHepHS MOJTHMEPHBIX MaTePHAIOB

®opma oOyUeHHS: OUHAS

Tun HpO(b@CCHOHaHLHOﬁ JCATCIIEHOCTH: HAYTHO -HCCISTOBATRILCKUH H TeXHOJOTHYCCKHE

Kadenpa: UHHOBaIIMOHHBIE MaTepHAIIbI [IPHHTME/ITHAUHTYCTPHH

P®OH/J OHEHOYHBIX CPEACTB

MO JUCHUIIAHE

MopaeaupoBaHue CBOMCTB MaTEpPHAIOB

Cocrag: 1. IlacnopT donga OIeHOUHBIX CPE/ICTB

2. Onmucanue ONeHOYHBIX CPeACTB!

CocraBureimm:

JIOTIEHT, K.T.H., JoreHT Bacunaa H). A.

Mocksa, 2025 rog
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Tabmnuma 1

IMOKA3ATEJIb YPOBHS C®OPMUPOBAHHOCTU KOMIIETEHIIUIA

HUIIK- 1.1 CITIOCOBHOCTDb PASPABATBIBATD IM®POBbLIE MOJEJIN TUITIOBbIX TEXHOJOI' HTYECKHUX

INMPOLECCOB U TEXHOJIOI' MU MATEPHUAJIOB

MOIAEJHUPOBAHHUE CBOHUCTB MATEPHAJIOB

OI'OC BO 22.03.01 «MaTepuajioBegeHue U TeXHOJIOTHH MATEPHATIOB»

B nporecce ocBoeHHs JaHHOH JHCHHIUIHHLI o0yuaomuiics GopMUpyeT U JSMOHCTPUPYET CISAVIONHE KOMITeTeHIHM:

K Ko u nuaukaTop nocTH:KeHHUSA Texnomorusa Popma g
OMITe TeHIIHH il CrerneHn ypoBHel ocBoeHUH
droprvpoB. OLIeHOYHOT 0 i
Kon DopMy M pPOBKA Kon DopMy I pPOBKA KOMITe TeHIit cpejcTBa ROMIETEMITHR

1IK -1 Obmamaer HIIK-1.1 | Bnageer ocHOBaMH JIEKIHH, JIP, Bazoenlii ypoeeHb: BragceT
CocoOHOCTRIO MUPPOBH3ATIHH MOAETCH "JabopaTopHEIe K/P, OCHOBAMH TIH(POBH3ATHH MOJICTICH
pazpadaTeIBaTh THIIOBBIX paboThI, it THIIOBBIX TeXHOIOTHUCCKHX
1H}poBBIE MOACITH TEXHOJIOTHUSCKHX e MPOIIECCOR;

THIIOBBIX MPOIECCOB; paGota IloBblleHHBIH YPOBEHD:
TEXHOTOTHUSCKHX Ha BbICOKOM HaYYHO-METOTHIECKOM
MPOLECCOB H YPOBHE BIaASCT OCHOBAMH
TEXHOJIOTHH H(PPOBHIAIHH MOJICIICH THITOBBIX
MAaTEepPHATIOB TEXHOIOTHYSCKHX MPOTIECCOR;

ITK-1 Obnanaet HIIK-1.2. | Boageer ocHOBaMH JISKIUH, JIP, BazoBblii ypoBeHb: BIIAACET OCHOBAMY
CocoOHOCTRIO MOETHPOBAHHS "JabopaTopHEIe K/P, MOJICTHPOBaHHS Pa3pabOTKH HTATIOB
MOJICTTHPOBATh H pa3paboTKH Tarnos paGoThL, T, TEXHOIOTHUYCCKHX IIPOIECCOB H
pa3padaTHIBaTh STAITHI TEXHOTOTHUESCKHX AN—— COCTAaBBl MATEPHATIOB Ha OCHOBE
TEXHOTOTHUSCKHX MPOTIECCOR H COCTABEI paboTa aHaJTH3a YCIIOBHH MX SKCTUTYATAIHHE H O
MPOLECCOB H COCTABBI MAaTEpHaJIOB HA OCHOBE VUETOM BDKOHOMHYECKHX (pakTopos;
MaTepPHAJIOB Ha aHaITH3a YCIIOBHH HX lloBbimeHHBIIi YPOBeHB:
OCHOBE aHa/IH3a SKCIUTYATaI[HH H C Ha BpIcokoM HayYHO-METOAHISCKOM
VYCITOBHH HX VUETOM VYPOBHE BIaISET OCHOBAMH
SKCIUTYaTAL[HH H C MOJICIHPOBaHHS pa3paboTKH HTAIoB
yaeTOM TEXHOIOTHYSCKHX TTPOTIECCOB H
SKOHOMHUYSCKHX COCTABBI MATEPHATIOB Ha OCHOBE
(haxTOpOR; AHAIMH3A YCJIOBHH HX SKCIUIYaTallHH H

C YUCTOM SKOHOMHYSCKHX (JAKTOPOB,

OGnanaer NUIIK-2.1. | plajeeT HaBBIKAMH JIEKIIHH, JIP, BbasoBblii ypoBeHb: BiIajceT

K =2 CIOCcOOHOCTRIO K aJanTaiHH, pa3paboTku 71a6opaTOpHBIE K/P, HABBIKAMH aJaTITAIHH, pa3paboTKH H
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pa3paboTKe METOIHK H BHC/JPCHHS METOJHKH | paboThI, T, BHE/IPCHHS METOJUKH HCIIBITAHHSL,

HCIBITAHHH H HCITBITAHHA, CAMOCTOSTSIILHAS 3 MapKHPOBKH, KOHTPOJIA

HCCIIEI0OBAHHIO MapKHPOBKH, KOHTPOIA | paGoTa KOMITO3HI[HOHHBIX MATEPHATIOB;

MaTEPHAIIOB KOMITO3HIHOHHBIX

MAaTEPHAJIOB; IloBbleHHBIH YpOBeHb:

Ha BpIcOKOM Hay4HO-METOHIECKOM
VPOBHE BIIa/ICET HABBIKAMH
aJaNTalMH, Pa3pabOTKH H BHS/IPEHHS
METOTHKH HCTIBITAHHS, MAPKHPOBKH,
KOHTPOJIST KOMIIOZHIHOHHBIX
MaTEPHAJIOB;,

TIK-2 Obnanaet HIIK -2.2 | Bnageer HaBBIKAMH JISKITUH, JIP, Bazoeblii ypoBeHsb: Biajeer
CIIOCOOHOCTRIO BHIOOpA H 7aGopaTopHLIE K/P, HABBIKAMH BBIOOpPA M HCTTONMB30BAHHS
HCIIOIB30BATh Ha HCIIOJIB30BAHKS MCTOLOB | paGOTHL, T, METO/I0B H CPEJICTB HCCIICAOBAHUS U
TPAKTHKE 3SHAHHS H CPE/ICTE HCCTIENOBAHHS | (onrorocmary aa | 3 HCTTHITAHHST MATEPHATIOB;

0 TOTHMEPHBIX H HCITBITAHHS paGota
MaTepHaax MATEPHAIIOB; IloBbIeHHBII YpOBeHb:
PasTHIHOTO Ha BBICOKOM HAYYHO-METOIHIECKOM
Ha3HAYECHHS, VPOBHE BIIa/JIcET HABBIKAMHE BHIOOPA H
BBINIOJIHATH HCIIOJIB30BAHHA METOOB H CPEACTB
HCCIEIOBAHUSA H HCCIIE/IOBAHUS U HCTIHI TAHHS
HCTIBITAHUS MaTEPHAJIOB;
MaTEPHAJIOB

IIK -3 | Obmanaer HIIK - 3.2. | BnajeeT HaBBIKAMHE JICKITHH, JIP, BazoBblii ypoBeHsb:
CIIOCOOHOCTRIO TIPOBE/IEHHS IPOBOMIHTh | aGopaTopHbIE K/P, BrameeT HABBIKAMH TIPOBEICHHS
BBINIOTHATh 71abopaToOpPHBIH paboTeL, T, IPOBOIUTE JIAOOPATOPHBIH KOHTPOIIb
HHCTPYMEHTATHHbIH KOHTPOITh Ka4eCTBa . KavecTBa ChIPHS, MATCPHAIIOB H
AHAJIH3 CHIPBS, CBIPBS, MATEPHAJIOB H paGota TOTOBOH [IPOJYKIHHE,

MaTEPHATIOR U
roTOBOH
JIAKOKpacOYHoH
MPOAYKIHH,
BEIpa0aTHIBATE
PEKOMEHAATIHH IO
KOPPEKTHPOBKE HX

peLEnTyp

TOTOBOH MPOAYKITHH;

lloBbIleHHBIH YpoBeHb:

Ha BBICOKOM YPOBHE BlajeeT
HaBBIKAMH [IPOBCIACHHA IIPOBOIHTE
7Ta00paTOPHBIH KOHTPOITE KauyeCcTRa
CBIPbS, MATCPHAJIOB H TOTOBOM
HOPOTYKIHH;
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{(MOI[GHHPOB&HHG CBOHCTB MaTEpHAIIOB »

[Tpunoxenue 2
K pabouel mporpamme

Hepellem, OIEHOYHLIX CPEACTB 110 THCITHILIHHE

Hamnmenopanne IIpencTaBnenue
No OLICHOTHOTO KpaTkas xapakTepUCTHKA OICHOTHOT O OLICHOUHOTO CPEICTBA B
ocC CpeaCTBa CpeactBa OOC
Cpencto TIPOBEPKN YMEHHH
JlaGoparopHas 00y9aIoNmer ocs CaMoOCTOATSNBHO PellaTh HupusuyansHele
1 pa60Ta NpakTHYeCKHEe 3aJa9Hd H OIleHKH YpOBHA 3aJaHus IPAKTHISCKOH
(113) OCBOEHHS 00YUAONIUMCS TPAKTHIECKHX HAIIPaBICHHOCTH
HABLIKOB
KHpiEs CpenctBo mpoBEepKH 3ZHAHUH M YMEHWH
2 - NPUMEHATE TIOJYYeHHbIE 3HAHHMS  JUIA Kommimek eI BapHaHTols
(K/P) peIIcHUsI 2a/1ad ONPE/ISICHHOr O THIIA TIO KOHTPONBHEIX 3aJaHHI
TeMe WM paszjieny
Cuctema cTaHIapTH3UPOBAHHBIX 3a/[aHHMH,
Tect O3B OJIAIOIIAL ABTOMATH3HPOBATH 5
3 w ®ona TeCTORLIX 3agaHui
(D) NPOLENYPY H3MEPEHUA YPOBHSA 3HAHHH W
YMEHHH 00VUIaIOMEerocsL.
Jauer QopMa  NPOMEKYTOYHOH  aTTeCTAI[HH KOMILISKT TeCTOBLIX
4 oOyuarorierocd, orpejeisemMas yaeOHbIM .
3 3aJTaHHH
MIJIAHOM TIOJITOTOBKH 110 HANIPABJICHH IO
IHacmopt droHIa O1IEHOYHBIX CPeACTB MO THCITHTLITHHE
«MogemupoBaHUe CBOMCTB MATEPHAITIOB»
No Koa Haymenosamie
r[/;[ Kourpomipyembie pa3aeabl JHCIILTHHBI KOHTPOJINPYEMOi OITEHOYHOT O
KOMITeTeHI[HH cpecTBa
1 HIIK - 1.1, JIP, T, IK/P, 3
HIIK -1.2,
Pa?.{[eﬂ 1. Bausnue cocmaea u cmpyxkmypot Ha UTIK — 2.1
CEOUCINGA MAMEPUALOE UIIK -2.2., ’
HIIK- 3.2.
2 HITK - 1.1, JIP, T, K/P, 3
3 HIIK -1.2,
Pas,z‘[/eﬂ 2. ¥upasieHusn cimpykmypoii u HTIK — 2.1
CEOUCHBAMU KPUCIALIHYECKUX MAMEPUATLOE HITK 2.2, ’
HIIK- 3.2.
3 HIIK - 1.1, JIP, T, K/P, 3
. HIIK -1.2,
Paznen 3. Vupasaenue cmpyxmypoit u UMK - 2.1
CEOUCINEAMU AMOPPHBIX MAMEPUATOE HTIK -2 2 ’
HIIK- 3.2
4 HITK - 1.1, JIP, T, K/P, 3
Paznen 4. lonyuenue ghyuxyuornansrsix ggi __1'22’1
MAMEPUAL0E C 3A0AHHBIMIE CEOUCINEAMUL WK 2 2 ’
HIIK- 3.2.
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Pasznmen 5. Teopemuueckue u HayuHsle ROOX00b1 K
HOYHEHUI0 YHUKATbHIX MAMEPUATIO8

WK 1.1,
WIIK -1.2,
UITK - 2.1,
UIK -2.2,
WITK- 3.2.

JIP, T, K/P, 3

Paznen 6. Hayunvie ocnoent ynpaeieHiis
CHIPYKIYPOUL 1 CEOLICIEAMI MEMAMAMEPUAL0E

WK — 1.1,
WIIK -1.2,
WIK 2.1,
WIIK -2.2,
WITK- 3.2.

JIP, T, K/P, 3

ceolicmeamu ppaxmaioe

Paznen 7. ¥upasnenue cmpyranypoii u

WK 1.1,
WK -1.2,
WITK - 2.1,
UIK -2.2,
WIIK- 3.2.

JIP, T, K/P, 3

CEOLlCIeaMiL ayKCemuKoe

Paznen 8. Vupasraenue cmpyxmypoit u

WK — 1.1,
WIIK -1.2,
WIK 2.1,
WIIK -2.2,
WITK- 3.2.

JIP, T, K/P, 3

Paznen 9. Cynpamoiiekyaaptote CrmpyKmypol Kax
OMPANCEHIIE CAMOOPZAHUI AU MAMEPUAI08

WK 1.1,
WIK -1.2,
UITK - 2.1,
UMK -2.2,
WIIK- 3.2.

JIP, T, K/P, 3

1. IlepeyeHn KoMIIeTEeHIUH € YKa3aHHeM JTaOB MX (GopMUpPOBAHUA B
JTMCIHILTMHLL. P opMBI ROHTPOJIST (POPMUPOBAHHS KOMITETeHIMI

nponecce 0CBOCHUH

DTannl
Kon
doprvupoBanun
KovmieTennin o Popma KOHTPOIA P—
®roc I
JTHCLHILIMHBI)
crocoOHoeTh paspabateiBath HQposbie  [MIIK 1.1| IlpomeskyTouHbIii
MOJIETTH THIOBBIX TEXHOTOTHYECKHX KOHTPOJIb:
IPOLECCOB H TEXHOIOTHH MATSPHAJIOB saqer
Terylpii KOHTPOI:
BBLINIOJTHEHHOS
HHJIHBH/IYAJILHOE 3a/[aHHE HA
nabopaTopHOM 3aHATHH,
KOHTpOJIbHas paboTa.
CIIOCOOHOCTE MOJICITHPOBATh H HIIK - | IIpoMeRyTOUHBILIL
pa3padaTHIBaTh STAIBI TEXHOTOTHUSCKHX 1.2 KOHTPOJIb:
IPOLECCOB H COCTaBhI MATEPHAJIOB HA 3ager
OCHOBC aHa/Iku3a yCHOBHﬁ HX TeKyM KOHTPOJTG:
SKCTUTYATAI[HH H C YUETOM Bee pazyiesner
BBITIOJIHEHHOE

SKOHOMHUYCCKHX q)aKTOpOB',

HHIHUBHAYAJIBHOE 3aJaHHE Ha
1abopaTOpHOM RaSITHH;
KOHTpOJIbHas paboTa.
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CrocoGHOCTS K pa3paboTKe METOIHK 1IpoMeRyTOUHBIH

HCIIBITAHUH H HCCIET0BAHHIO KOHTPOJIb:
MATCPUAIIOB WUIIK — | 3auer
2.1 TerviMii KOHTPOIh:
Ky p Bee paznensi
BBIIIOJIHEHHOE

HHIHUBHAYAJIBHOE 3aJaHHE Ha
1abopaTOpHOM RaSITHH;
KOHTpOJIbHas paboTa.

CMocOGHOCTh HCTIOB30BATH Ha TIPAKTHKE ITpomeskyTounbIi

3HAHHA KOHTPOJIb:

0 TOTHMEPHBIX MaTEPHANAX PAsIHIHOTO | L{[[K — | 3auer

Ha3HaYCHH A, BBIITOJIHATD HCCJICHOBAH KA H 2 2 TeKy]_“;[,]]‘f[ KOHTPO-]]]J:

HCTTBITAHHS MaTEPHAJIOB ' Bee pasyient
BBITIOJTHEHHOE

WHUBH/IyAbHOE 3a/TaHAe Ha
MabopaTOPHOM ZaAHATHH,
KOHTpOJIbHAs1 paboTa.

CTOCOOHOCTE BHITOTHATD ITpomekyTOUHBII
HHCTPYMCHTA/IbHBIH aHAJIH3 CHIPb, HIIK- | KOHTpOIL:
MaTePHAaJIOB H TOTOBOH JaKOKPaCOUHOH 3.2 3aveT
MPOIYKIHH, BbIpabaThIBaTh TexyInmi KOHTPOJIb:
Bee paznenst
PEKOMEHJIALHH 110 KOPPEKTHPOBKE HX BLITTOJTHCHHOS
petentyp HHIAWBH/IyallbHOE 3a/JaHHe Ha

nabopaTOpHOM 2aHSATHH;
KOHTpoNbHas paboTa.

2. Ilokazaremu KPpHTE€pHH OLICHHBAHUH KOl\‘]]'[ETe}Il[If[i'JI npH H3YIYeHHH JUCITHILIHHLI, OITHCAHUe
IMKAJI OILICHHB AHH A

2.1 Kpurepun BEICTABJICHUH 3a4€TA 10 JUCIHILINHE
(dhopmuporanne kommeteruii MITK — 1.1, UTIK -1.2, UTIK — 2.1, UTIK -2.2, UTIK-3.2.)

3aUTeHO:

BRITIOJTHEHBI BCe BHABI YIeOHOH paboThI, IpeAyCMOTPEHHBIe YIeOHBIM TaHOM. O0yUaronuics
JIEMOHCTPHPYET COOTBETCTBHE 3HAHWH, YMEHHMH, HABBIKOB IPHBE/CHHBIM B TablMIaxX nokaszaTeseH,
olepUpyeT NpHOOpEeTEHHBIMH 3HAHWUSAMH, YMECHMAMH, HaBbIKAMHM, IIPHMEHSET HMX B CHTYalUsX
HOBBIIEHHOH c10:HOCTH. [IpH 3TOoM MOryT OBITh JIOIYIIEHBl HE3HAYHTENILHBIC OIIHOKH, HETOUHOCTH,
3aTPY/IHEHHS P AHAJIMTHYSCKHX OIepallHsX, IepeHOCe 3HAHWH U YMEHHH Ha HOBBIE, HECTAH/lapTHBIE
CHTYallHH;

He 3aYTeHO:

He BBIMOJIHESH OAUH HIH Oosiee BHAOB yuebHoH paboTel, MpeAyCcMOTPEHHBIX YIeOHBIM IIJIAHOM.
Obyuaromuics TeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHMM, YMEHMH, HABLIKOB IPHBEICHHBIM B
TabJMIax nokasareseH, JONyCcKaeT 3HAYUTE/IbHbIe OIHOKH, NPOSBJISieT OTCYTCTBHE 3HAHWH, YMeHHH,
HABBIKOB 110 psyly TOKaszaTelleld, MCIBITBIBACT 3HAUMTENIbHBIC 3aTPY/IHEHHS IIPH ONESPHPOBAHHH
3HAHHMSMH H YMEHHSMH IIPH UX [IEPEHOCE Ha HOBBIE CHTYAIIHH.

2.2. KpurepyM OIleHKH BbIIOJIHEHHS OOYYAINIMMCH MHIUMBWIYAJIBHOTO 3aJaHMs Ha
J1adoparopHoii padore
(hopmuporanne kommeTeHmuit UK — 1.1, UIIK -1.2, UIIK — 2.1, U1IK -2.2, U1IK-3.2.)

— UH/IMBUIY AJTHHOE 3a/IaHMe BhIOJTHeHo: paspaboTtaH U odopmileH pedepat 110 TeMe 3aHITHS,
MOJICOTOBJIEHA TIPE3SHTAIUS JIOKJIA/Ia Ha 3aHITHH, NPOU3Be/ieHbl Oe3 omuboK Bce HeoOXOJIHMbIe
pacueTsl ¥ ¢Ie/IaHbl 00OCHOBAHHDBIC BHIBODL,

— MHMBWIYAJILHOE 3a/laH1e He BBIOJHEeHOo: He pazpaboTaH W/HIH He odopmIiieH pedepat 1o

$,



TeME 3aHATHA, HE IMOJTOTOBJICHA IMpe3CHTAallHA JOKJalda Ha 3aHATHH, pacdeThkl HNPOHU3BEJACHLBI C
OIUOKaMH H OTCYTCTBYHOT 000CHOBAaHHBIE BEIBO/JBI.

2.3. Kpurepuu olieHKH BbIIO THEHHH KOHTPOJILHOM paGoThl
(hopmuporanne kommeTeHmuit MUK — 1.1, UIIK -1.2, UIIK — 2.1, U1IK -2.2, U1IK-3.2.)
KontponbHasa pa®oTa BBIMONHSIETSS MO BAPHAHTAM, BKJIIOUAIONAM BOIMPOCHI MO H3YUCHHOMY
Matepraiy. BBINOJHEHHE KOHTPOJILHOW paboThl OICHHBASTCA B COOTBETCTBHHM C MPOIEHTOM
MPABUIILHBIX OTBETOB.
— «OTJIAYHO» - CBbINIE 85% MPaBHIILHBIX OTBETOR;
— «xopommo» - oT 70,1% mo 85% mpaPUILHLIX OTBETOB;
— «YIOBICTBOPUTEIBLHO» - OT 55,1% mo 70% mpaBHILHBIX OTBETOB,
— «HEVIOBJIETBOPUTENBHON - 0T (0 10 55% IIpaBHIILHBIX OTBETOB

[Ipunoxenne 3
K paboueil IporpamMme

BOHpOCbI TECTOBBIX SHI[aHl/Iﬁ AJIH IMPOBCJICHHA TCRVYIICT 0 RKOHTPOJIA
(popmuporanne komnerenimii UTTK — 1.1, UTIK -1.2, UTIK — 2.1, UTIK -2.2, UTIK- 3.2.)

IIpuBenSHHBIN HHUKE NIEPSUCHD KOHTPOJILHBIX BOIIPOCOB HCIIOIB3YRTCS B KAUSCTBE BONPOCOB
IIpH OATOTOBKE 00YUAIOMIMXCS K BBIMOMHEHHUIO 3aJaHusl B hopMe OIAHKOBOTO TECTHPO BAHUS IS
KOHTPOJISI OCBOSHMsI OOyUAIOMMMHUCS pa3fesIoB AUCHMILIMHBI, a TaK)Ke B KadecTBe BOIPOCOB K
3a4ery.

Hpumepnoie eonpocet konmponsHoit pabomer Ne 1:

Pazoen 1. Bauanue cocmaed it crmpyKmypot HA CEOUICINGA MAIMEPUATO6

Pazoen 2. ¥npaenernue crmpyxmypoii i C60HCHEAME KPUCIMAATUYECKUX MAMEPUATO6
Pazden 3. Vnupaenenue cempyxmypoii i c60icCHeamut amMophHsIx Mamepuaios
Pazoen 4. lloayuenue hyHKUHOHATb HBIX MAMEPUAILOE C 3A0AHHBIMU CEOUCHEAMU

. 3aBHCHMOCTL CBOHCTB MaTepHaIa OT €r0 COCTaBa H CTPYKTVPEL

. XuMHUeckue U (PU3HUSCKHS CTPYKTYPHI MATSPHAIOB.

. XHMHUECKHE W MEKMOJICKYJISIPHBIS CBSI3H.

. Biusmmue pogopoJHLIX CBsI3CH Ha CBOMCTBA MAaTePHAIOB.

. Kpucrammueckue u amopHbie CTPYKTYPHL.

. [onmumoppu3M U aHHROTPOTIHS CBOHCTB MATSPHATIOB.

. BiimgH#e cTpYKTYphl HA MEXaHHUESCKHE CBOMCTBA HA TIPHMEpE aYKCETHKOB.

. OcobGeHHOCTH CTPYKTYPHI U CBOMCTE aMOP(HBIX MaTEPHAIIOB.

. Ycropus moiyueHUs1 aMophHOTO COCTOSHHS BENMECTRA.

. OTHMuKe cBoHcTBa aMOp(HBIX BEMISCTE OT MOHOKPHUCTAUIOB H MOMHKPHCTAIUITHISCKUX MATSPHATIOB.
. AMopdHBIe MaTepHAIBI KaK BAKOYVIPYTHE CPeIb

. AMopdHBIe MeTaIUTHL, aMopdHbIe HeMeTaUThl H aMop(dHbIe MOTVIIPOBOTHUKH.
. [Monyuenue aMopHLIX MATEPHATIOB € 3a/JaHHLIMH CBOHC TBAMMU.

. OcoBeHHOCTH CTPYKTYPBI H CBOHCTB KPHCTAIUTHISCKHX MATEPHAJIOB.

. MeTammueckne U HEMETALUTHISCKHE KPHCTAIUIMYSCKUE MATEPHAIBL.

. 3aBHCHMOCTH CBOMCTB METaJUIa OT THIIA KPUCTAJUIMYSCKON PELIeTKHU.

. Paznnaune cBOHCTB MAcANBbHBIX U peabHBIX KPUCTAIUIOB.

. CTpyKTypa ¥ CBOHCTBA KBa3HKPHCTAIUIOB.

. llonmyduenue KpHCTAUTHICCKUX MATSPHAJIOB ¢ 23 JaAHHLIMH CBOHCTBAMH.

. OcoOeHHOCTH CTPYKTYPHI H CBOMCTE aMop(PHO-KPHUCTAILTHUSCKUX MaTepHATIOB.

O~ O W s W)
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21. Ycnoeus mnepexofia amopdHOH CTPYKTYphl MaTepHala B aMOp(HO-KPHCTALUTHYECKYID U
KPUCTAIUIHYECKYIO H MIPOUCXOAIIHE TIPH HTOM W3MEHEHHUS CBOHCTB MATEPHAIIOB.

22. Tlonyuenue aMmopHHO-KPUCTATUIHIECKHX MATEPHATIOR € 33/IAHHBIMH CBOUCTBaMHU.

23. YrpapiaeHHs CBOMCTBAMH ITOJIMMEPHBIX MATSPHAJIOB IIYTEM CO3TAHHUA CTSPEOPETYIIIPHBIX CTPYKTYD.

24. YmpaBieHHS CBOMCTBAMH KOMITOZHITHOHHBIX MATSPHAJIOB MyTeM Mmogbopa CBOHCTE MaTpHILI H
APMHPYIONIET0 KOMIIOHCHTA.

25. TuSpuaHbIe KOMIIO3HITHOHHBIE MATEPHAIIBI.

26. YmparieHHe CBOUCTBAMHM KepaMHYECKHX MaTepHalloB ImyTeM mojadopa CBOHCTB HCXOJHBIX
MATEPHAJIOB, PETYJIMPOBAHUS PEKUMOB (JOPMOBAHHMS, CYNIKH U OOKHTA.

IIpumep TecTOBOTO 3aJaHIH KOHTPOJIBHOI padoThl Ne 1

1. YkakuTe OpHUHHY TOTO, YTO MOHOKPHCTAIIAM CBOMCTBEHHA ONpPEAeIeHHAS FSOMETPHUICCKAS
dopma (kovmeTernusa UIIK — 1.3):

Homep
— Bapunant otBeTa
1 [ToBepXHOCTHBIC DHEPTHH KajKIOHW IpaHHd KPHCTAILIA PABHBI MEIKIY COOOMH
2 MoHokpHeTaIIbI KMEIOT JAaJILHUH MOPSTOK PACIONOKESHHS CTPYKTYPHBIX HIICMCHTOR
3 CymmapHoe 3HaUeHHe 3Heprur [ mO0ca Beel OBEpXHOCTH KpHCTaUIa JOCTHIaeT
MHUHHMAJILHOTO 3HAUCHHUS TIPH OTPE/ISJICHHOM COOTHOIIICHHH Pa3sMepoB ero rpaHe
4 O/1HH TpaHU KpUCTAIUIA JIOCTHTAKOT MAKCHMAJILHOT O 3HaueHHus dHeprun [ nG6ca
HOBEPXHOCTH, a DHEPTHsl IPYTUX I'paHel TPeBOCXOAUT DTO 3HAUCHHE
& [TorepxHocTHAS dHEprHA pedep Kak MecTa ¢ThIKA TpaHel MOHOKPHETAILIA JOCTUT AT
MHUHHMAJILHOTO 3HAYCHHUS

2. Bruibepute MeTO/], KOTOPBINA NPHMEHSIOT JIUIs perucTpaiini Ga3oBeIX IpeppalleHrui B obpasie
craea (kovmnerenuusa HITK — 2.1):

1 2 3 4 5
[onyuenwue TTonyuenne [Monyuenne Tlonydyenne KpUBBIX TlocTpoenne
KPHBBIX KPHBBIX COPOIMOHHBIX THCTEPEZHCHBIX THATPaMM
HaIpeRaHis OXJIAMICHIS KPHBBIX HOTEPh COCTOSIHMS CIUTABOB

3. B omimune OT TePMOIUIACTHYHOTO TMOJHMEpa, TePMOPCAKTHBHBIH MOMHUMEp (KOMITETEHIIMS
HIIK -3.1):
1. MoO¥KeT MHOTOKPATHO H3MEHSThH CBOIO (JOPMY TIPH HATPEBAHHH H MOCIETYIONIEM OXJIAMK/TSHHH.
2. TpH HarpeBe MOABEPraeTes HeoOPATHMOMY XUMHUSCKOMY PaspylIeHHIo O3 MIIaBIeHHUS
3. H3TOTORJISH U3 PA3HBIX MOHOMEPOB MM XHMHUYSCKH CBAZAHHBIX MOJICKYJI
4. obaagaeT BHICOKODIACTUYHBIMU CBOHCTBAMM U BSI3KOCTBIO H MOJKET PACTITHBATLCS O pa3MepoB, BO
MHOTO pa3 MPEBLIMAIOMINX €70 HAYANBHYIO JIIHHY

[lonMHBIH KOMIUIGKT TECTOBBIX 23aJaHHH KOHTpOJbHOH pabotel No 1 xpamutes Ha Kadeape
WHHOBAIIMOHHBIX MATEPHAJIOB IPUHTMETHAHH)TYCTPHH.

Hpumepreoie eonpocet KonHmponwvHoil pabomer Ne 2:
Pazoen 5. Teopemuueckue u HayuHsie ROOX00bI K ROJIYUEHIUIO VHUKA/IOHbIX MAMEPUANL0E

Pazoden 6. Vnpasrnernue compykmypoil 1 CeOIUCHEAMI MEMAMMMEPUATOE
Pazoen 7. Vnupaenenue cmpyxmypoii u ceoiicmeamu hpaxkmaios
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Pazoen 8. Ynpaenernue crmpyxmypoii 4 ce0UCM 6aME AYKCEMUKOE
Pazoen 9. CynpamorexyiaprHsie CHPYKMYpPsl KAK OMPANCEeHHe CAMOOpaHu3ayuu
MAMepUanos

1. TeopeTnyeckue mpeacKka3alus KPUCTAIUIMUSCKOH CTPYKTYPLI MATePHATIOB.

2. KowmmeroTepHerii mm3aliH MaTepHalioB. llporpamMmuoe o0ecmedueHHe UL TpeAcKazaHHs
KPUCTAIUIHYECKON CTPYKTYPHI.

3. 4. YHUKaJIbHbIE MATSPUAITBI, ITOTYYAEMbIE IIPH CBEPXBBICOKHX JIABJICHHX U TEMIIEpATypax.

5. Mertamarepuan Kak KOMITO3MITMOHHBIM MaTepHall ¢ HCKYCCTBEHHO CO3/IAaHHOW TMEpPHOUYECKOH
CTPYKTYPOH.

6. Cunrtez MeTaMaTepHAJIOB BHEAPSHHEM B HCXOAHLIH IIPHPOAHBLIH MaTepHal pa3IHYHBIX
HePHOTHUSCKUX CTPYKTYD € Pa3HBIMH TCOMSTPHUSCKHUME (hopMaMHu.

7. OcoOeHHOCTH 3aBHCHMOCTH CBOMCTE METAMATEPHAJIOB OT HX CTPYKTYPBL.

8. IIpumMepbl TPaKTHIECKOTO IPHMEHEHHS MeTAMaTEPHAJIOB B TEXHHUKE.

9. ®OpakTad Kak MaTepual, o0iagalomui CBONCTBOM CaMoOIIoT00Hs.

10. IIpuponnbie 00beKThI, 00MaaroIHe PpaKTaJIbHBIMH CBOHCTBAMH.

11. KpHcTasuibl Kak MaTepHAEI ¢ ppakTaJbHOH CTPYKTYPOH.

12. CTpyKTypa H CBOHCTBA (ppaKTaTIBHOTO KIACTEpa.

13. YupaeneHnue cpoiicTBaMH MaTepualia Ha OCHOBe 00pa30BaHUS WIH H3MEHEHHsS ero (pakTaibHOU
CTPYKTYDBI.

14. MatepuaJibl ¢ OTpHIIATEILHBIMHA 3HAUCHUAME KoadduiuenTa [lyaccona.

15. OcobeHHOCTH CTPYKTYPBI, (PH3HUSCKUX U MEXaHHUSCKUX CBOHCTB ayKCeTUKOB.

16. MaTepuaisl, 0613 aI0NIHE AYCKSTHUSCKUMH CBOMCTRAM: MOHO - M MOJTHKPHUCTAITIHYSCKHE BEISCTRA,
OHonoruueckue 0OBEKTHL, OyMara, opraHMuecKue IeMHbIe MOJISKYJIbL, TOTHMEPEL

17. IlpuMeHeHHEe ayKCETHKOR.

18. CamocBopka Kak npotiecc o0pazoBaHus YIOPS/IOUSHHOH HAJIMOJICKYJISIPHOH CTPYKTYPHI.

19. CynpamonekyJisipHas XUMHA Kak cOopka oOBEeKTOB Ha OCHOBE CTPYKTYPHBIX OCOOSHHOCTAX
OTJAeNbHBIX MOJIEKYJ. THIOHYHBIE TIPUMEpbl caMOCOOpPKH: CYIEPMOIIEKYIIbL, CYIpaMOJIeKyJIsIpHbIe
ancamMOJH, TBEp/Ible COSAUHEHUS BKIFOUSHHS.

20. KpHcTautocTpyKTYPHBIS KJIATpaThl (HHTEPMETAIDIHIBI ), CIIOUCThIE HHTepKAJIATHI (TpaduT).

21. CympaMoNeKyJsIpHbIe KIATPATLI B IMPOMBIILICHHOCTH.

22. MogemipopaHue CBOMCTB MATEPHAJIOB IIYTEM IIOCTPOCHHUS CYIPAMOICKY/IIPHBIX CTPYKTYP.

IIpumep TecTOBOTO 3aIaHIH KOHTPO.ILHOIT padoThl Ne 2

CynpamosiekyJsipHblie 00pa3oBaHHs — 310!

Homep
— BapuanTt oTBeTa
1 AHcaMOIM H KOMILIEKCHI, CTPOSIIHECH CaMOIIPOH3BOJILHO H3 ()parMeHTOB, HMEIOIHX
TeOMETPHIECKOS H XUMHUUYECKOE COOTBETCTRHE.
2 AncaMOJIM ¥ KOMILJISKCBI, CTPOSIIIHUECS CaMOIPOU3BOJILHO H3 MAKPOMOJICKY I
3 AncaMOIIM ¥ KOMILIEKCHI, CTPOSIMUECS CaMOIIPOU3BOJILHO U3 (hparMeHTOB,
obpazyomuxcs npH dazopom nepexosie I pona
4 AHcaMOIM M KOMILUISKCHI, CTPOSIIHECH CaMOIIPOH3BOJILHO H3 ()parMeHToB,
obpazyromuxcs npH dazorom nepexosie Il poja
3 AncaMOIIM ¥ KOMILIEKCHI, CTPOSIIHUECS cCaMOIIPOU3BOILHO U3 (hparMeHTOB,
00pazyIOMUXCsI IPH KPHTHISCKUX TeMIIepaTypax U JaBJISHHIX

[TosHBIH KOMIUIEKT TeCTOBBIX 3aJIaHWH KOHTpoJIbHOH palotel No 2 xpanutcs Ha Kadenpe
HHHOBAIIMOHHBIX MaTepHAJIOB IPUHTMEAUAHHTYCTPHUH.
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KOHTPOJb C®OPMHUPOBAHHOCTH KOMIIETEHIIAN

HIIK — 1.1 cnocobHocTh pazpadaThbiBaTh HGPOBbIE MOAEIH THIOBBIX TEXHOJIOTHYECKHX NMPONECcoB H
TEeXHOJIOTHH MaTepHAIOB

1. OcHOBHBIE TEXHOTOTHH MTPOMBIIIEHHOH ITHDPOBH3ATHH.

[TpoMBITTITIeHHBIH HHTEPHET BeNieH — KOMIIJIEKChI KOMIIBIOTEPHBIX CeTel H CBA3AHHOTO C©
HHMH TIPOMABOCTEEHHOTO 000PY/I0BaHUS C JATIHKAMH H KOHTPOJIJIEPAMH, KOTOPhIe He0OX0 MBI JITA
cbopa uHbopMaIiK U 0OMeHa JIAHHBIMH.

Lludporbie TBOMHHUKH — CO3JalHe BUPTYAILHBIX MOJIeJIeH, KOMHPVIOMHUX GU3HUSCKUH MU U
JOCTOBEPHO OMHCLIBAIOMIMX BCE IIPOISCCHI M B3aHMOCBSI3H KaK OTACILHOI 0 00BEeKTa, TAK U
IIPOU3BOJICTRA B I[SJIOM.

Bosbimne JaHHBIE — TEXHOJIOTHH, KOTOPHIE MO3BOJIAIOT 00pabaThiBaTh OTPOMHBIE 00BEMBI
HECTPYKTYPHPOBAHHBIX JIAHHBIX, IIPABHIEHO HX HHTEPIPETHPORATE H BU3YAIIH3HPOBATE.

HekyeeTBeHHBIM HHTEIICKT — HHTSJUICKTYAIBHBIS CHCTEMBI, KOTOPBIE CIIOCOOHLI
AHATH3HPORATEL HHGPOPMAIIHIO, Je1aTh IPOTHO3LL, HAXOAUTh BO3MOIKHOCTH 71 ONTHMH3ALHH H
IPHHHEMATD PEIICHUS CAMOCTOATEILHO.

2. Jlus gero HeoOXOAMMO NPE/ICKa3aHHe KPUCTAILUIMYECKUX CTPYKTYp?

[Ipefckazanne KPHCTANTHYESCKHX CTPYKTYP OUYeHb TOJe3HO JJIsi TIOMCKA HOBBIX MAaTEpPHAIIOB
¢ 3aJaHHBIMH CBOMCTBAMH. DT0 HaMHOTO Oosee »(p(EeKTHBHBIH MOAXOM, UeM TPATHITHOHHBIH
OKCIICPHMEHTAIBLHEIH MeTod Ipo0 H omHOOK. Takke ¢ IMOMOMBI0 KOMIBIOTEpAa MOMKHO H3YYaTh
CBOMCTBA BEISCTB B DKCTPEMAJIbHBIX VCIOBHAX, HAIpHMEp MpHIaras K HAM BBICOKOS MaBJIICHHE,
KOTOpOE HEeBO3MOKHO Ha TTOBEPXHOCTH 3eMIIH.

1. Kak cBA3aHbl TIOHSATHE TEPESIOBLIX  TNPOM3BOACTBEHHBIX  Texumomorwmi  (IIIIT) ¢
roCyapCTRCHHBIMU MPOrPaMMAaMHU MOJISPIKKH?

a) nanpasienus 11T nogaep:kuBaeTcs TOILKO HEKOMMEPUYSCKHMH HHHITUATHBAMMY,

0) mueapenue lIIIT sBaseTcss BakHBIM HaMpaBiICHHEM WHHOBAIMOHHOTO pa3BHTHS HAVKH H
[IOJI/ICPIKHBACTCSL, KAK JIPYTHe HaydHble IpoekTel Munucrepersom O6pazoBaHmus,

B) BO MHOTHX cTpaHaxX mouaTtHe M pazsutue IIIIT mpommecano Ha 3aKkoHOJATEILHOM YPOBHE U
SBISIeTCS O0BEKTOM MOMASPIKKH CO CTOPOHBI TOCYIAPCTBA, MPOMBINLICHHBIX KOMIAHHH H
VHHBEPCHTETOB.

HUIIK -1.2 cnoco0HoCTh MOAEIHPOBATHL U Pa3padaTeiBaTh 3TaNbI TEXHOJOrHYECKHX MPOIeccoB H
COCTABLI MATEPHAJIOB HA OCHOBE aHAJIH3A YCJIOBHIL HX DKCILIyaTALHH H € YY4€TOM 3KOHOMHYeCKHX

cdaxTopos;
2. BriGepute NpaBWILHOS YIBEPKACHHUE!

a) OHOTSXHOJOTHH M TeHHAS HHIKCHEpHS SIBJLIIOTCS ONHMUMH H3 KIHOYCBBLIX HANpaBIcHUH
PAsBUTHS 11eJUTHJIO3HO-0YMaKHOM OTpaciu;

0) mepepaboTKa MaKyJaTyphl OTHOCHTCS K YCTAPEBIIHM TPEHIAM H2-3a BBICOKOH CTOMMOCTH
TCXHOJIOTUH U HU3KOT O Ka9eCTBa MOIYyYaeMOT O ChIPLS;

B) HAHOTEXHOJIOTHH - 3TO COBOKYITHOCTh METOJIOB, 00SCIIeUMBAKOIIH X BO3MOKHOCTE CO3/1aBaTh
H Mo/ H(pUITUpOBaTh 00BEKTHI C pasMepaMu MeHee 1 MKM.
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3. Hazorute ocHoBHbIe IpeumyInecTra bBOIIII nuieHKkH, 110 CpaBHEHHIO € JPYTUMH [LIEHOYHBIMH
MaTepUaJIaMH:

a) MOHHXKCHHAA IIJIOTHOCTEL, HHU2KAA Ia30IIpOHHIACMOCTE, IIPOYHOCTL,

6) BLICOKaA ra3olpOHHUIacMOCTE, BLICOKAA IIJIOTHOCTE, BEICOKAS CIOCOOHOCTE K
TEPMOCBAPUBAHH Y,

B) HHU3KaA CTOHMOCTE.

1. TlpuBenute npuMep MaTepHala ¢ MHOXKECTBEHHOH (QYHKITHOHAIILHOCTHIO?
DT0 KOHCTPYKIMOHHBIE MATSpHAIHI (HapUMep HaHOILEILII0N03a, rpadeH U TII).

2. Kaxue TeXHONOTHH MOKHO OTHECTH K YCTOABIMHMCH TPpEH/IaM, 4 KaKHE K SaPOH(L[aI-OH_[HMCH?

YeTosemurecs - TEXHOJIOIHH M IPOJAYKThI, HAXO/IAIMIHECH JIOJT0e BpeMsl Ha PBIHKE, JJHHAMHKA HX
pocTa HU3Kad. K HUM MOKHO OTHECTH TEXHOJIOTHH TOTUTHBHBIX AIIEMEHTOR, YTTICpOHbIC HAHOTPYOKH U
aMop(HbIe CIUIABHI.

3apox/1aronHecs TPEHABI — 3TO TEXHOJIOTHH, KOTOPbIE He 3aHIM YCTOHYHBOE 10JI0KEHHE, HO
akTHBHO pacTyT. Cpenu HHX - ©a3aJbTOBOS BOJIOKHO, MeTaMaTepHaNbl, «YMHBIS» MaTepHAlbLl H
aJNUTHBHBIC TEXHOJIOTHH.

HUIIK — 2.1 CnocobHocTb K pa3padoTKe MeTOAHK NCHBITAHHI 1 HCCJIE0BAHHIO MaTEPHAJIOB

1. YnpapneHue CTPYKTYpod W CBOWCTBAMH MATepHAJIOB TIpH H3MEHEHHH COCTaBa M
TePMOTHHAMHIECKHX TEXHOJIOTHISCKAX apaMeTpOR Ha npHMepe MOTydeHHUs
tenonodopMaIbIETHIHBIX CMOJI.

B Hactosimee BpeMsi B CTPOMTENBCTBE W PA3JIMYHBIX OTPACIIAX NPOMBINLIIEHHOCTH MHPOKO
MPUMEHSIIOTCH CHHTETHUECKHE CMOJIBI, MOJIYUaeMble B pesylibTaTe peakilHid MOJIHKOH/ICHCAIIHH WITH
moMMepu3alii. Beeaenue 1o6aBok MO3BOJISAST B MHUPOKUX MPeAeax peryIupoBaTh TEXHOJIOTHISCKHE
CBOMCTBA KOMIO3HIMHM H DKCIUIVATAIIHOHHBIC CBOMCTBA IMOJIYYASMBIX M3 HHX HM3aeauid. OgHako BO
MHOTOM CBOHCTBA KOMITO3HITHH OTIPSISIITIOTC CBOHCTBAMH CHHTETHUISCKOH cMOIThL. OT BRIOOpa CMOJTBI
TAKJKe 3ABUCHT BRIOOpP TEXHOJIOTHH H MapaMeTpoB opMoBaHHA W3Meui U3 Kommosuiui. K nandomiee
MIUPOKO MPUMCHSICMBIM B HACTOSIISS BpeMs CHHTETHUSCKHM CMOJIAM OTHOCSTCS KapOOMHIHBIC,
ATKU/HBIE,  DIOKCHIHBIE, noJMaMHuHbIe | (heHONOAIB/1eT H/THEIE (IIpeuMyTIeCTBEHHO
denonodopmampaeruanpie). OOmas xapakTepucTHKa (peHomoGopMalbIeruaHeIx cMon OOC [
Cel3(OIl) —CHa—|n sBISIIOTCSA JKHAKMMH HJIH TBEPJABIMH OJIATOMEPHBIMH TIPOAYKTAMH PEaKITHH
nomkoHaeHcannH Penosa COHSOH wmm ero romomoror (kpezonor CHi;—CsHs—OH u kCHICHOOBR
(CH3),-C¢Hs—OH) ¢ dopmansaerngom (MetaHaiem H>—C=0) B UpPHCYTCTBHH KaTaJlU3aTOpOB
kucnoTHoro (comsinag HCL, cepuas H2SOs, maseneras HCrO4 u Jipyrue KUCIOTHI) W HISJIOTHOTO
(ammuak NHs, ruapat amvmuaka NH4OH ruapokeun natpus NaOH, ruapokcug 6apusa Ba(OH),) tuma.

1.KapOotenHbIM SIBISIETCA TTOTUMED:
1) (-CF2-)n-tedion

2) (-CH20O-)n-momiadpopalibaeru

3) (-MeO-)n-oKkcH/IbI METAILIOB

4) (-S102-)n-IBYOKHCh KpEMHUSA
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3) (-S-)n-cepa

2. Ilpu HarpeBaHHH TEPMOILIACTHI:

1)Toabko paznararorcs

2)IIepexosT B BA3KOTEKYUee COCTOSIHHE MIPAKTHUSCKH 0e3 pa3IoiKeHus
3)Hcnapsrores

MKpHcTaIUTH3VIOTCA

5YO0yrauBaroTCs

HUIIK -2.2 cnocodHOCTL HCNOAB30BATD HA MPAKTHKE 3HAHUSA
0 MOJHMEPHBIX MaTepHANax PasJIHIHOTO HA3HAYEHNS, BLIMOJIHAThL HCCTETOBAHHA H HCIBITAHNSA
MaTepHAIOB

1. B oTnHuHe 0T TepMOILIACTHYHOTO MIOJIUMEPa, TEPMOPSAKTHBHBIH ITOJIUMED:

A MOMKeT MHOTOKPATHO H3MEHSATEH CBOIO (hOopMY IIPH HATPEBAHHH H MOCISAVIOMEM O XIAXKCHHH.

b npu Harpere nojpepraercs HeoOpaTHMOMY XHMHYECKOMY paspylIeHHIo Oe3 IIaBIeHHs

B HM3roToBJIeH M3 pazHbIX MOHOMEPOR HIIH XHMHYECKH CBA3aHHBIX MOJIEKYJI

I' obiaaer BBICOKOAIACTHYHBIMH CBOHCTBAMH H BA3KOCTBIO H MOKET pacTArMBATHLCH /10 PA3BMEPOB, BO
MHOTO Pa3 IPEBBIMAIOIINX €70 HAYaIBHYIO JJIMHY

2. Crenenn KPHCTAJIUTHYHOCTH TTOJIMMEpa 3TO!

A. BCIOMOTATe/IbHBIN reoMeTpUUSCKHH 00paz, BBOAUMBIN JJIs1 aHAIM3a CTPOSHHS KpUCTaJUIa

b. 4MCII0 MOHOMEPHBIX 3BEHBER B MOJISKYJIE ITOJIHMEpPa

B. tonst o6béMa kpucTasmnueckoi ¢asel 10 OTHOIECHUIO K 001eMy 00BEMY NOJIMMepa

I'. mportece mepexo/a U3 BLICOKOMIACTHISCKOTO COCTOAHUS B TREP/I0E CTeKI000pazHOe COCTOAHUE TTPH
CHHIKCHHH TeMIIepaTyphl

1. HajmonekyssipHas cTpyKTypa IUIEHOK M3 Pa3IHUHBIX TOJUMePOB. THIIBI HAZIMOJIEKYISPHBIX
CTPYKTYPHBIX 00pa3zoBaHHi.

B pesyibrate NeMCTBHS BOJIOPOJHBIX H MEKMOJIECKYISIPHBIX CHIT MAKPOMOJIEKYIIBI MOJMMEPOB,
TaK JKe KaK W MOJIGKYJbl HH3KOMOJICKYJBIPHBIX COSAWHEHHM B KOHIASHCHPOBAHHOM COCTOSIHHH,
BCTYIIAIOT BO B3aHMOHCTBHE IPYT € IPYTOM H 00pa3yIOT arperaThl pa3iMuHOH CTEICHH CIOKHOCTH U
¢ pasHpIM BpeMeHeM KkM3HH. CTpoeHHe arperaToB 2aBHCHT OT XHMHUYECKOTO COCTaBa
B3aHMO/ICHCTEYIOIIMX MOHOMEPHBIX 3BeHBEE MaKpPOMOJICKYJL, YHCIIA M pasMepa aToMOB HJIM TPYIIIL
YCIIOBHH (TeMIiepaTypa, JlaBjeHue, cpena 1 p.). Haubonee yeTOHYHBLI CTPYKTYPBI, B KOTOPBIX YHCIIO
MEKMOJISKYJIAPHBIX H BOTOPOJIHBIX CBsI3el MaKCUMAIIbHO. B psijie ciiydaes oT/e/IbHbIe MaKPOMOJICKYJIbI
O00BeTUHSIIOTCS BO BTOpPHUHBIE 00pazoBaHUs, BTOPUUYHBIE — B 00pa3oBAHHSA TPETHETO M USTBSPTOTO
mopsiika. @OusHueckas CIPYKTYpa MOJHMEPHBIX TeJ, OOVC/IOBICHHAS pPAIMYHBIMH BHIAMH
VIOOPSATOUCHUSI BO B3aUMHOM  pACTIONOKEHWH MAaKpPOMOJIEKYJ, Ha3bIBacTCs HAIMOJICKYISPHOH
CTpYKTypoH. HMzyuenwe HaIMOISKYSIPHOH CTPYKTYpPLI MMONHMEPOB OIpeAciBsieT KOMIJIEKC HX
(HRUYSCKUX CBOHCTB, CKOpPOCTh M MeXaHH3M (HIHKO-XHMHUSCKMX M XHMHUSCKMX MPOISCCOB.
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BeoteicTBre paziiumii B HA/IMOJIEKYJISIPHOM CTPYKTYPE HacTO H3/EJHS H3 OJIHOTO H TOTO JKe IMoJIHMepa
HMEIT pazHble ceocTea. Hambosee u3ydeHa HaMOJEKYJISpHAsl CTPYKTYpa MOJHMEPOR C BBHICOKHM
YPOBHEM MEXMOJEKYJSIPHOTO B3aHMOJISHCTBHS, TakWxX, Kak Oesiku, noimcaxapuibl. Koudopmarms
MaKpOMOJICKY OeskoB (opMUpyeTes MOA BIHSHHSM OOKOBBIX MOJBIPHBIX 3aMECTHTENCH, oOpazys
COHpadb B o- WiH B-popme (GudbpuiLipHBIe OCIKH) HIH TI00yael (IMoOyIsApHBIC Oenku). DTH
CTPYKTYPBI YCIOKHIIOTCA CKPYUHBAHHSM IBYX-TPEeX (-CIUPAICH BMECTS B IBVXTPSXTSDKHYIO CITHPATh,
3aBepTHIBAHHEM [IECTH CHOHpaliel BOKPYI Ce/AbMOH, CBepThiBaHHEM crHpasied B KkiyOkn. B
noJjHcaxapuiax (MeJunoiao3a H Kpaxmasl, COCTOANHE U3 aMHJIOZbl H aMHJIOTIEKTHHA) MAaKPOMOJIEKYJIb,
CBepHYThie B CIHpajb, IUIOTHO YJOXKEHbI B MNYYKH. Takasi CTPYyKTypa BCJEACTBHE OOJBIIOTO
MEIKMOJICKYBIPHOTO B3aUMOICHCTBHS ABJBISTCA TOBOJIBHO YeToHIMBOH. MeHee onpeaeneHHbIe (opMBbI
HAJIMOJICKYJIAPHOH ~ OpraHHM3alldd  HaOIOJAroTcss V  TONHMEPOB € HEBBICOKHM — YPOBHEM
MEIKMOJICKYJBIPHOTO B3aHMOACHCTBHS, HMEIOIHX MAKPOMOJICKYJIBI B KOH(POPMAITHH CTATHCTHYSCKOT O
KkiayOka. JlnmTenbHOe BpeMsi CUMTAIH, YTO B KOH/IEHCHPOBAHHOM COCTOSIHHH TAaKHe TOJIMMEphI
HPeJICTABISIFOT COOOH  KOHIJIOMepaThl XaOTHYECKH [MepenyTaHHbIX KIyOKOB, 00pazyiommx Tak
HA3BIBACMBIH «MOJICKYJSIPHBIH BOMIOK». OOHAKO TaKoe TPSACTABJICHHE HE COOTBETCTBYET CBOHCTBAM
MOJIMMEPOB.

2. CrapeHHe MOJIHMEPOB.

Paznuuaror JBe OCHOBHBIE IIPHYMHBI CTAPEHHA IIOJUMEpPOB. M3MEHEHHE CBOMCTE 3a cueTr
XMMHYESCKHX I[IPOLIECCOB (ASCTPYKLHA IIOJHMEpPOB) H HM3MEHCHHE CBOMCTB IIOJIMMEPOB H3-3a
¢dusndeckux nponeccop. (DHUaMYecKoe cTapeHHe MOJIAMEPOB OOYCIOBICHO UYHCTO (PHIHUCCKHMH
IpolleccaMH: ASHCTBHEM OCTATOYHEIX MEeXaHHYeCKU X HAIIPSDKCHHH, KpHCTAJIM3allHel, VIeTVUHBAHHEM
mnactudpukaropa u Jip. OUsKHUeckoe cTapeHHe MOJIMMEPOR MOMKHO IPEAYIpPeIHTh: a) U3MEHeHHEM
TEXHOJIOTHH TepepaloTKH NOJMMepa B M3IeNIMd M TEXHOJOIHH MeXaHWdeckod oOpabotku; ©)
UCIPABJICHHEM KOHCTPYKIMH M3/1eiiMs (YCTpaHEHHE OCTpBIX VYIUIOB, TOHKHX pelep, YIpOIeHHE
npoduas H3AeNHsS M T.A.) H B) MoA0OpOM MaTepHasla B COOTBETCTBHM C P&KHMOM DKCITyaTallMH
H3/1eTH A

HIIK- 3.2 cnocodHoCTh BHINOJHATHL HHCTPYMEHTAIBHBIH aHAJTH3 ChIPhS, MATEPHAJIOB H TOTOBOI
JIAKOKPACOYHOH MPOAYKIHH, BbIPafaThIBaTh PEKOMEHAAHH 0 KOPPEKTHPOBKE HX PellenTyp

1. Tlouemy B KpacKax, 3aKpeIUIsSeMbIX MO/T JeHCTRHEM U3IIyUeHUS TYIKa 3IeKTPOHOR He HYKHBI
(bOTOMHUITHATOPHI?

a) B OTIIMYHE OT 3HepruH Y O-H3JIyUeHHUs1, KOTOpasi HOHU3HPYET MOJISKYIY (DOTOHHHIIHATOPA,
SHEPrUs MyUKa 3ICKTPOHOB HOHUBHPYET JIOOYIO MOJICKYJTY, OMABIIYIO B 30HY HU3J1yUYeHHS,

0) (POTOMHUIATOPLI «BIIMTHI» B COCTAB IOJIMMEPOB;

B) IIOTOMY YTO 3TH KpacKH UMSIOT IIPHHIIHIIHAJIBHO APYTOH MeXaHU3M 3aKpeIlJICHHUS.

x Hoquy KpacCKH H JIaKH, HCIIOJIL2YCMEIC ¢ PTYTHLBIMH JaMITaMH, HC MOTYT OLITL HCIOIL30BAHEL
CO CBECTOAHUOAHLIMH HCTOYHHEAM HSJTy‘IQHHH?

a) MOTOMY, YTO KPAcKH H JIAKH I CBETOJHUOIHBIX HCTOYHHKOB HMEIOT IIPHHITHITHAJIEHO
JPYrOM MEXaHH3M 3aKpellLICHHUST,

0) cBeTO/IHO/IHbIE HCTOUHHKH HMEKOT OUeHb Y3KHH CHEKTP U3JIYyUeHHUs, HeIOCTATOUHBIH 11
MHHLHAIUY [IOMMEPH3AIUH B KpacKax JJI1 pTYTHBIX JIaMII;

B) 5T0 0mHUG0UN0e YIBSPIKACHHE, MATSPHAIDLI 7SI CBETOAHOIHBIX HCTOUHHKOB H PTYTHLIX
JIAMII B3aUMO3aMeHsAeMEbIe.
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1. MeToanl IpoBEepPKH aATE3HOHHON TPOYHOCTH TOKPBHITHH.

Metoxa otciauBanus. MaMepenue yCUIHS, IPHUIATaeMOro K ruOkod MIACTHHKE MpPH €& OTpBIBE OT
MOKPBITHSL, APMUPOBAHHOTO CTEKJIOTKAHBIO.

Metox pemeTdaTeix Hajpe3oB. OIlleHKAa COCTOSHHS JIAKOKPACOYHOTO TIOKPBITHA OCMOTPOM
OKpanieHHOH MOBePXHOCTH TOCHe HaHeCeHHs HA/[PE30B B BH/IE PEINETKH.

MeTon napa’ute/bHBIX Ha/Ipe30B. BUzyabHas OlleHKA COCTOSHES JAKOKPACOTHOTO MOKPHITHA TTOCTe
HAHECESHHs PsiJIa MapalielIbHBIX HaJ[PE30B.

X-o0pa3nsiii Hagpe?. BusyambHast olfeHKa COCTOSHUS MMOKPBITHS MOCIE KPecTooOpasHOro Hapesa.

Metox otpbiBa. OmpenesieHHe mpeaesa NPOYHOCTH TIPH OTPHIBE IOKPBITHA OT TMOBEPXHOCTH
KOHCTPYKITHH, H3VUeHHe XapakTepa JedopMaliuii.

Takke CYNECTBYIOT Hepazpymaloniie MeTo/bl H3MepeHHS a/lTe3HH, KOTOpbIe TIO3BOIMIOT
HCTIOJTB30BATE CIISIHAITEHBIE TIPHGOPHI — a/ITe3HOMETPHI.

2. JIMCHepcHOCTh MUTMEHTa

JlHcnepcHOCTh 3TO pa3Mep ero YacTHil.

JIHCTIepCHOCTE MUTMEHTA BIHSICT Ha CICIYIOMAS CBOMCTBA KPACOK H 00pazyeMBbIX HMH MOKPBITHH:

CTa0WIBHOCTE KPACOYHBIX CYCIECH3HH. UeM TOHBINE AUCMICPCHOCTH, TEM MCEHBINE MPH IMPOUHX
PABHBIX YCIIOBHSIX CIIOCOOHOCTh KPAaCKH paccIaHBaThCS MPH XpaHSHHH.

MacnoemkocTs. C MOBBINIEHHEM JIUCTIEPCHOCTH BO3PACTAST MACIOEMKOCTh — KOJIMUECTBO pacTBOpa
nJeHKooOpasoBaTend, HeoOXoIMMOTO JIJIsl CMAYMBAHHS IUTMEHTA, H YKPBIBHCTOCTh KPACKH.

['majKkocTh TOBEPXHOCTH KpacouHbIX MOKpbITHHA. ['pylojmcriepcHble NMHUIMeHTH 00pazyroT
mepoxoBaThie MOKPLITHS. C TMOBBINMICHUEM AUCMCPCHOCTH IMMMTMEHTA TIOBBIMIASTCS TJIAAKOCTH
MOKPBITHH.
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