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Hactomuan pab ogad oporpamma J HCMHITHHE ¥CTAHAENHEAE T T e0 0BAHHA K SHAHHAM H ¥ MEHHAM
obyYarCI er o0A H ONpefeldeT cofepEalie i BHIH vIeb X 3aHATHA H 0TYETHOCTH.

IlporpamMma npegHasHadueHa OIA OpelofaBaTelcll, BeOyIHE OaHHYK OHCHHIIHHEY, H
obVUaAICIIMECA [0 HaOpaBleHHky. OogroToBEH 22 .04 01 MartepHamoBeleHHe M TEXHOIOTHH
MATEPHANOE, HSVYAIOI[HE OHCUHMIHEY «HdpoBLE HHCTPYMEHTH OpOoCHOSHPOBAHHA CEOHCTE
MAaTE PHATOES .

IIpor pamma paspab oTalda B CoOTEETCTEHH C
: DegepalbHEM — ToOCYDapCTEEHHEM  obpasoBaTeNbHEM — CTAHGApTOM [0  HaOpaBleHHIS
nogrotoern 22.04.01 MatepuanoBeneHHe H TEXHOICT HH MaTEpHAL OB, Y TECR KD HEEIM IpHKEas on MMOH
PE or 24 ampena 2018 ¢ Me 306,

- CcHOEHGHE obpasoBaTent Hof OporpaMMod BLICIIET ¢ obpasoBadud 0o opod mmo ¢ TexHONOrHH
KOMIOSHTOEY HaOpaeneHud nogroToEks 22 .04 01 Matepuanoeegenne 1 TEXHONOI HE MaTEpHATOE,

- AwramemmdeckumM y4ebHLMM DNaHoM Ipoh HIA 41 EXHOMOT HH KOoMIOSHTOE: HalpaBleHHA
nonroroEkn 22 04 .01 MatepHanoeen eHHE H TEXHOIOT HH MATED HAT O,
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Houent kad enpel « M HH cBAHOHHEE MATEPHATE IPpHHETMEIHARHIY CTPHI
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1. Hein, 3aauy U IVIaHUPYEMble Pe3y/ILbTAaThbl 00yUeHus 110 JUCHUILINHE

K ocHOBHBIM 11eJ15IM OCBOCHHSA TUCTHILHHLI «I[HdpoBbie HHCTPYMEHTHI NPOTHOZHPOBAHMS
CBOHCTR MAaTepHAJIOB» OTHOCITCSL:

— obperenne o0OYYAIONMMHCS CIMOCOOHOCTH K pa3padoTKe KOMIIJIGKCHLIX peUIICHHH B
IIPOM3BOJICTRE HM3ACIHH U METOAUK HCIILITAHUH H HeCIeOBAHUH KOMITO3UIIMOHHBIX MATePHAIOB, B TOM
qHCIIe, MOJYyIeHHE 3HAHHH 10 CYMISCTRYIONAM H MePCeKTHBHBIM CcIocobaM YIIpaBJIeHHs COCTABOM H
CTPYKTYPOH MaTepHAJIOR;

— oOpeTreHHe 00YIAIONIHMHUCS CIIOCOGHOCTH OTIPE/IeIATh 3KCILTyaTAIlHOHHBIE XapaKTepHUCTHKH,
IIPOTHORUPORATh H OIHCHIBATE NPOLEce MOCTHIKCHHSI 2aJaHHOTO YPOBHS CBOHCTBE KOMII O3HITMOHHBIX
MaTepHAaJIOB Ha OCHOBE MOJMMEPOR ¢ MOMOIIBIO METOA0B ITU(GPOROTO NPOSKTHPORAHUS MATSPHATILHLIX
CHCTEM,

— oOpereHne  OOYYArONTUMHCA  CIOCOOHOCTH K OCYIIECTBIICHHIO  TeXHOJIOTHUSCKOTO
obecrieyeHHd TPOW3BOJICTBA  JIAKOKPACOYHBIX  MATEPHAIIOB C  HCIONB30BAHHEM  ITHPPOBBIX
HHCTPYMEHTOR MPOTHOZUPOBAHUSA CTPYKTYPBI H CBOHCTE MAaTSPHAIIOR.

K ocHoBHBIM 3aauaM oCBOSHHS TUCHUILTHHBL «[{udpoBrie HHCTPYMEHTEI IIPOTHORHPOBAHHS
CBOHCTE MATSpHAJIOB» OTHOCITCS OCBOCHHE OOVUAIOMMMHCS HABLIKOB, VMCHHH M 3HAHHH,
00eCIIeUHBAOIIUX BO3MOKHOCT!

- BBISIBJISITH IOTPeOHOCTH B GOPMUPOBAHHH THOPH/IHBIX [IPOH3BO/ICTE, COYESTAROIUX TEXHOJIOTHH
KOMIIO3HITMOHHBIX MATEPHAJIOB M TEXHOJIOTHYECKHE MPOLECChl YIIPOUHAOIIeH 00paboTKH;

- pazpalaTbIBATL MEPOIPHUSITHS 10 COBESPIICHCTBOBAHHIO IIPOBEISHUS JA00PATOPHBIX HCTILITAHUH
CBIPBSI, IPEIIPEroB U FOTOBBIX KOMIIOZUIIHOHHBIX MaTSPUATIOB;

- KOPpeKTHO oQopMILITh JOKYMEHTBL, perjaMeHTHPYIONHME TEeXHOJIOTHMUSCKHE IIPOIECCHI
HPOU3BOJACTEA  JIAKOKPACOYHBIX  MaTepHAJIOB  (MaplIpyTHbIe KapThl, OIEpAIl[HOHHBIE KapThl,
perjaaMeHThI).

Ob6vuenue mo auctuiLiaHe « [ udpopbie HHCTPYMEHTHI IPOTHO3UPOBAHHS CBOHCTE MATCPHATIOB»
HAIIPABJICHO HAa GOPMUPOBAHNS V 00 VIAIOIHXES CISIVIONINX KOMISTSHITHH:

Koa v HayMeHOBaHHe KoOMITeTeHITMIT H]-[I[HRaT()pBI JOCTIDRECHHMHA KOMITETCHITHIH

IIK-1. Ciocoben k paspabotke komruiekcHbix | MITK-1.3. Bergpisier noTpeSHOCTH B
pellleHHH B NPOM3BOJCTBE M3JAeIMH U MeTOAMK | (POPMHUPOBAHUM  THOPW/HBIX  IIPOUBBO/ICTB,
UCTILITAHHH ¥ HMCCJISNOBAHUM KOMIIOZHIIMOHHBIX | COYETAIOMMX TEXHOJOTHMM  KOMIIO3HIIMOHHBIX

MaTepHaJIOB MATEPHAIOB W TEXHOJIOI'MUECKHE IIPOIECChI
VOPOUHSIONIeH 00paboTKH.

IIK-2. Cnocoben onpeensats | HITIK-2.1.  PazpalGatbiBaeT MeponpuaTus 10

HKCILTYATAIIHOHHBIE XapaKTePHCTHKH, | COBEPIIEHCTBOBAHHIO HPOBE/ICHUS

MMpOrHo3HpoBaThL H OITHCHIBATH mponece naﬁopaTopHLIX HCIILITAHUH CBIPLA, IPCIIPETrOoE H
AJOCTHMKCHHA 3aJaHHoro ypoBHA CBOMCTE B | TOTOBBLIX KOMIIO3HITHOHHLIX MaTCpHAJIOB.
MaTCpHaJlax

IIK-3. Cnocoben ocymecteisith | UIIK-3.1.  Paspabamsipaer u  odopmiser
TeXHOJOTHUECKOe ob0ecledeHHe MPOMRBOACTBA | JOKYMCHTDL, pernaMeHTHPVIONHES
JIAKOKPACOUHBIX MaTepHAJIOB TeXHOJIOTMYESCKHE  IIPOIeCChl  IIPOM3BOJCTBA

JAKOKPACOUHBIX ~ MaTepHaJoB  (MapUIpyTHBIS
KapThlL, OMEPAIHOHHBIE KAPThI, PerJIAMEHTEI).




Mecro aucnuivinabl B crpyrrype OOIL marucrparypbl

Jucnummmaa B1.1.9.1 «I{udposbie HHCTPYMEHTHI TPOTHOZHPOBAHUS CBOHCTB MATEPHAIOBY
OTHOCUTCS K UMCIY JUCHHIUIMH 00sM3aTeIbHOH YaCcTH OCHOBHOH 00pasoBaTeNbHOM IpOrpaMMbl
MAarucTpaTyphbl.

JlucuIunaa cesi3ana JOTHISCKH H CTPYKTYPHO-METOAHUECKH CO CISAVIOMHUMH JUCIHILTHHAMHI
U npaktakamu QOII:

b1.1.1.4 Merononords HayuYHbIX HCCIETOBAHHH.

b1.1.5.1 ®Guzukoxumus MexdazHbIX B3aHMO;1eH CTBHI.

b1.1.5.2 MatepuanoBeeHHe U TSXHOJOTHH KOMIIO3HTOB.

b1.1.5.3 Metomosorus BEIOOpa MAaTePHATIOB H TSXHOJIOTHH MPOU3BO/IC TBA KOMITO3HTOB.

b1.1.6.1 HacTtpyMeHTaIbHBIC METO/BI HCCACAOBAHMS, KOHTPOJSA H HCIILITAHUST MATCPHATIOB

b1.1.6.2 DnexkTpoHHAsS MUKPOCKOIIHA H CIISKTPOMETPHSL.

b1.1.6.3 Marepuanogeiueckas SKCrepTH3a.

b1.1.9.1 TexHonOrHH HCKYCCTBEHHOTO HHTEJUIEKTA B MATEPHAJIOB &/IeHHH

b1.1.9.2 MopnemupoBaHHe MPOIECCOR TTPOU3BOJICTBA KOMIIO3HTHRIX MaTEPHAJIOB

b1.2.1.1 TexHoMOTHEH MPOH3BOACTRA KUIKO(DAZHBIX KOMITIO3UTHLIX MATSPHAIOR

b1.2.1.2 [IpoexTHpOBaHHE W H3TOTOBJICHHUE U3ISIHH U2 KOMIIOZUTHBIX MATEPHATIOB

b1.2.1.3 Texnosoruu o6paboTku oBepXHOCTEH

b1.2.1.4 PenuxJIHHT H387HH U3 KOMITOZUTHBIX MATEPHAIIOR

Bb1.2.3]/1.1 Uznenust u3 cTekio- H YIIICIIIACTHKOB

b1.2.9/1.2 ®oToXUMHYSCKHE TEXHONOTHH B MPOHU3BOJICTBE KOMITO3UTOB

b1.2.9/1.3 'azoHamoMHeHHbIE MOIHMEPHBIC MATEPHAIB

b2.1.1 YueOHast mpakTHKA (03HAKOMHUTSILHAS).

b2.2.1 TIpouspojicTBeHHAS IPAKTHKA (HaYyTHO-HCCIIeoBaTeNbcKad paboTa).

B3.1 Toarotorka K npole/lype 3allHThl H 3alHTA BBITYCKHOW KBATTU(UKAITHOHHOH paboThI.

OT/I 2. Matematnueckasi 00paboTKa pe3yIbTaTOB H3MEPEHUH.



3. Crpykrypa U cojiepRaHHe JUCIIMILIHHBI

OB61mas TpYA0eMKOCTb JUCIIUTITHHEL COCTaRIsieT 4 3aueTHbE euHMITEL, T.e. 144 akagemuueckmx yaca (3 nux 108
JacoOB — cAMOCTOATeThHAS paGoTa obyuaromuxcs). J[MCIHIITHHA H3yUaeTcsl Ha BTOPOM KYPCe B TPeTheM ceMecTpe: TeKTTHH
— 18 wacos, npakTHyecKne 3aHATHA — 18 yacos. QopmMa UTOTOBOTO KOHTPOIA — IK3AMEH.
3.1 Buas! yaedHoii paboThl H TPYA10eMKOCThL

Ne T e— KoanuectBo CenecTphl
n/n Ay p yaCoB 3

1 AyauTopHBIE 3aHATHA 36 36
B towm umcne:

1.1 Jlex1mmu 18 18
1.2 | CemuHapckue/IpAKTHYSCKIE 3AHATHS 18 18
1.3 | JlaboparopHbie 3aHaTHs - -

2 CamocToaTeabHas paboTa 108 108
IloaroToBka K JIeKITMOHHEIM 3aHSITHIM 36 36
TloaroToBKa K MpakTHISCKHM 2aHATHAM 36 36
IloaroToBKa K aTTecTalliin 36 36

3 ATTecTanusa SK3aMeH

Hroro 144/4 144

3.2 TemaTHYeCKH MUIAH H3YYeHUS AHCIHILIMHBI

- Buaer yuedHoii padoTel H
i Coxepanue § TPYAOCMKOCTEH B 4acax
M Jlex I3 CPC
1 BiusHHe cocTaBa U CTPYKTYPHI HA CBOHCTBA MATEPHAJIOB 6 2 4
5 liparmudecroe 3augmue «IIporHozupoBanue CBOWCTB 6 5 4
MeTaITHIECKHX CTITAROBY
3 VnpapjieHne CTPYKTYPOil W CBOMCTBAMH KPHCTALTHUYECKHX 6 2 4
MaTepPHAIOB
4 ITpaxmuueckoe sanamue «M3ydeHNe M3MeHEHMM KpHCTaNIHMIECKHX 6 s 4
CTPYKTYP MPH BEICOKIX JaBISHILIN?
5 Ynpag/icHHe CTPYKTYPOIi H cBoiicTBaMH aMop¢HEIX MaTepHATIOB ] 2 4
6 Ifpaxmuyeckoe  3auamue «Maydenne CROIMCTB  TTOMHMEPHBLIX 6 5 4
MATEPHATIOR CTEPEOPETYISIPHOTO CTPOSHHS
- Ho.lequne (GYHKIHOHAIBHBEIX MATEpPHANOB ¢ 3aJaHHBIMH 6 2 4
cBoiicTBaMH
] ITpaxmuyeckoe 3sanamie «CNoco0H TIONYIEHHI MAaTepHaloB C 6 5 "
3a0aHHBIMH CBOHCTBAMIT»
9 TeopeTnueckne H HAYUHLIE MOAX0ABI K MOJIYYEHHID YHHKAJILHBIX 6 2 4
MaTepHAJIOB
10 | Upaxmuyeckoe sansmue « KoMIBIOTEPHBIH A138H MAaTepHANIOB» 6 2
1 Hayunble OcHOBBI YNpaBieHHs1 CTPYKTYpOH H cBoicTBaMH 2
MeTaAMATePHATOR
12 IIpaxmuuecroe sanamue <(M6TaMal;GpI/IaJI KaK  KOMITOZHUTHEIH 6 5 4
MATEPHAI ¢ HCKYCCTBEHHOH CTPYKTYPOH»
13 | Yopasienue ¢ppakTajbHOH CTPYRTYPOH MaTepHaion 6 2 4
14 Ilparmuyeckoe 3anamie «YIIpapleHHe CBOMcTBaMM MaTepHamla 6 5 4
MeTOIOM M3MEHEHNS er0 CTPYKTYPELY
15 | ¥YnopapicHHe CTPYKTYPOil H CBOHCTBAMH aYKCeTHKOB 6 2 4
16 Ipaxmuyecroe 3anamie «OcoOEHHOCTH CTPYKIYPHL M CROMCTE 6 s 4
8YKCETHKOB»
17 CynpamoJieKyIsipHbIe CTPYKTYPHI KAK oTpaskeHHe 6 2 4
CaAMOOPraHH3ALHH MaTe¢PHAJIOB.
13 IIpaxmuyeckoe sanamue  «CyTpamMONEKyNApHBIE  KIaTpaTel B 6 5 4
TTPOMBITIIEHHOCT I
Dopra ammecmaniu. IK3IAMEH 36 36
Bcero yacoB no JHCIHIVIHHE 144 18 18 108




3.3. Conepxacanne paze/oB AHCITHTITHHEI

Paspen 1. Bansanne cocraBa H CTPYKTYpbl Ha cBoiicTBa mMarepuajoB. Ilpeamer u concpikanuc
JIUCIMIUTHHBL. 3aBHCHMOCTh CBOHCTB MaTepHala OT €T0 COCTaBa H CTPYKTYPHL XHMHUYECKHE H (pH3HUECKHE
CTPYKTYPBI MATCPHAJIOB. XHMHUYCCKHE H MCKMOJICKY/IIPHBIC CBA3H. BIHAHUC BOJOPOIHBIX CBA3CH HAa CBOHCTBa
MaTepHanop. Kpuctammueckue H aMopdHbie cTpyKTYpHL. [lomuMopduam H aHH30TPOIHS CBOHCTE MATEPHATIOR.
Bimsauue CTIpyKTyphl Ha MEXaHHUCCKHC CBOMCIBA Ha IpHMEpe ayKCceTHKOB. IlHdpoBblc HHCTPYMEHTBI
HPOTHO3HPOBAHHS MOPMOIOTHH H CBOHCTB Pa3IHYHBIX MATCPHAJIOB.

Paznen 2. YnparJeHne cTpyKTypoii H cBolicTBaMH KpPHCTALTHYeCKHX MaTepHaloB. OcoOeHHOCTH
CTPYKTYPBL H CBOHCTB KPHCTA/UIHYECKHX MAaTCPHA/I0B. METa/UIHICCKHE H HEMETA/UIHYCCKHE KPHCTA/UIMICCKHE
MaTepHasIbl. 3aBHCHMOCTD CBOMCTB MeTaslla OT THIAa KPHCTA/UTHUECKOH pellieTkH. Paznuune cBOHCTB HicaIbHBIX
H PCaJIbHBIX KPHCTA/UIOB. CTPYKTYPA H CBOHCTBA KBA3HKPHCTA/UIOB. ITo/y4cHHE KPHCTA/UTHUCCKHX MaTCPHAIOB
¢ 33aHHBIMH cBoHcTBaMH. [ [HpOBEIC HHCTPYMEHTHI IPOTHOZHPOBAHHS MOP(OTOTHH H CBOHCTE KPHCTAIUIOR.

Pasnenn 3. Ynpabaenne crpyxrrypoii M cBoiictBamu amopgpubix MarepuaioB. OcoOcHHOCTH
CTPYKTYPHI H CBOHCTB aMOP(HBIX MATEPHAJIOB. Y CIIOBHSA [IOIYYCHHS aMOP(HOTO COCTOAHHA BelecTBa. OTIIHYHE
CBOHCTBa aMOpP(HBIX BEIMIECTB OT TAKOBHIX /IS MOHOKPHCTAJUIOB H TOMHKPHCTAUTHYECKHX MATEPHAIIOB.
Amop¢HBIe MaTepHalbl KaK BA3KOYIpYIHe cpenbl. AMopdHbIE MeTa/UTbL, aMopdHbIe HEMETAUIB H aMopdHbIc
nostynpoBogHuky. Iomyuenue aMopdHBIX MAaTCpPHAIOB ¢ 3afaHHBIMM cBoiicTBaMH. [{udpoBhIC HHCTPYMCHTH
HIPOTHO3HPOBAHHSA MOPMOJIOTHH H CBOHCTB aMOP( HBIX BEIICCTB.

Paznea 4. llonydyenusa ¢yHKIHOHAILHBIX MaTepHANOB ¢ 3a/laHHBIMH cBoiicTRamu. Hayumrsie
OCHOBBI IIOJIy4CHHS MaTCPHAJIOB ¢ 33JaHHBIMH CBOHCTBAMH: METAJUIOB H META/UTHYCCKHX CILIABOB, IIOJIMMEPHBIX
MaTEpHasIoB (IJTacTMacc M 57aCTOMEPOB), KOMIOZHIIMOHHBIX MAaTEpPHAIOB C MAaTpHIAMH M3 Pas3THYHBIX
MaTepHAIIOB, KEPAMHYECKHX MaTEPHATIOB (KepaMHUYECKHX Kpacok). [[udporble HHCTPYMEHTHI IPOTHOSHPOBAHHS
MOP(OJIOTHH H CBOHCTB KOMIIO3HIIHOHHBIX MaTCPHAJIOB.

Paznen 5. Teoperndeckne W HayuHBIe NOAXOAbl K MNOJYYeHHIO YHHKAJLHBIX MaTepHAJI0B.
VHHKaJIBHBIC MAaTCPHA/ILL IIOJY4acMBIC IIPH CBCPXBBICOKHX [AB/ICHHAX H TeMmueparypax. TeopeTHUCCKHE
IpeAckazaHus KPHCTAIUTHUECKOH CTPYKTYPHI MaTepHasioB. KoMnbtoTepHsiit Auzaiin Matepuanos. IlporpamMmuoe
obecIeueHHE UL IIPECKA3aHUs MOPDOJIOTHH H KPHCTAUIHYSCKOH CTPYKTYPBl YHHKAIBHBIX MaTSPHATIOB.

Paznen 6. Ynpaeienue cTpykTypoii H cBoiicTBamMuH MeTamarepHaioB. MeTaMaTepHaa Kak
KOMITO3MIHOHHBIH MaTEpHa ¢ HCKYCCTBEHHO CO3/IaHHOH epHOAMYECKOH cTpYKTypol. CHHTE3 MeTaMaTepHaIoB
BHE/APEHHEM B HCXOJAHBIM TIPHUPOIHBIH MaTepHA pPa3IMYHBIX TEPHOAHYECKHX CTIPYKTYP C pasHBIMH
reoMeTpHuccKUMH  (popmamu. OCOOCHHOCTH 3aBHCHMOCTH CBOMCTB METAMAaTCPHAJIOB OT HX CTPYKTYPHL
IlpumMepsl  NMpaKTHYECKOTO TPHMEHEHHS METaMaTepHaIoB B  TexHHKe. I[HdpoBble HHCTPYMEHTHI
HPOrHO3HPOBAHHSA MOP)OIOTHH H CBOHCTB METAMATEPHAIOB.

Paznea 7. ¥YnpasiaeHHe cTpykTypoii H cBoiicTeamu ¢paxratoe. Opakrtan Kak CcTpYKTypa,
obnajaromas cBoiicteoM camononoOus. Ilpuponnsie oObeKTHL, 00MafaroIMe (PpaKTaIbHBIMH CBOHCTBAMH.
KpucTamisl kak MaTepHaisl ¢ ¢pakTanpHOH cTpyKTypoH. CTpyKTypa H cBOMcTBa (ppakTaqbHOrO KiIacTepa.
Vipas/icHHEC CBOHCTBAMHM MAaTCpHA/Ia HA OCHOBS 0OOpa30BAHUS HJIH M3MCHCHHUS €ro (ppaKTaIbHOH CTPYKTYPEL
[TucpoBBe HHCTPYMEHTH POTHOIUPOBAHHI MOPQOTIOTHH H CBOHCTB (JpaKTaIBHBIX CTPYKTYD.

Paznen 8. Ynpaenaenue cTpykTypoii H cBolicTBaAaMH ayKCeTHKOB. AYKCETHKH — MaTEPHAIIBL, HMEIOIIHE
OTpHLATE/IbHBIC 3HaUCHHS Koodpunmenta ITyaccona. OcoGeHHOCTH CTPYKTYpPBL, PH3HUCCKUX H MEXAHHYECKHX
CBOHCTB ayKCETHKOB. MatepHamel, o0Mafaroe ayCKETHUYECKHMH CBOHCTBAM: MOHOKPHCTAIUTBL  H
HOJIHKPHCTAIUIHYECKHE BCILECTBA, OHOJIOTHYCCKHEC OOBCKIBL, OyMara, OPraHHYCCKHE LCIHBIC MOJICKYIIBL,
nomumepsl. [Ipuvenenne aykceTHkop. [[HQpOBEE HHCTPYMEHTH NMPOTHOZHPOBAHHS MOPQOIOTHH H CBOHCTE
AYKCETHKOB.

Paszpen 9. Cynpamouiexyisipuble ¢TPYKTYPbl KaK OTPazKeHHE CaMOOPraHH3alHH MaT¢pHAJIOB.
CamocOopka Kak Tmpoliece 0OpasoBaHHS YIOPSTOYEHHOH HAIMOICKYIPHOH CTPYKTYPHL. THNHYHBIE IPHMEPHI
CaMOCOOPKH:  CYHCPMOJICKY/IBL, CYIPAMOJICKY/LIPHBIE aHCAMO/M, TBEPABIC COCHHHCHHS BIIIOYCHHS.
KpuctanmmocTpyKTypHBIE KIaTpaThl (HHTEPMETATITHHT ), CHOHCTEHIC HHTEPKATATHL (rpadmuT).
CynpaMoJIeKy/SIpPHBIC KIATpaThl B NPOMBINUICHHOCTH. IlHdpoBoc MoJCIHMpoBaHHC CBOHCTB KOMIIO3HTOB
METOIOM KOHCTPYHPOBAHHS CYNMIPAMOIEKY/IIPHBIX CTPYKTYP.



3.4 TemaTnka NpaKTHYECKHX H JaG0paTOpHbIX 3aHATHIH
n/n Coaep:xanne

«HpOI'HOBI/IpOBaHI/IG CBOMCTB MeTATINISCKHX CIIIABOB Y

<(I/I3yT-IeHI/Ie H3MEHeHHI KPHCTAIITHISCKHX CTPYKTYP IIPH BEICOKHX AaBIICHIAX»

«May1eHne CBOMCTE MONHMEPHEIX MATEPHAIOR CTEPEOPErYIAPHOIO CTPOSHIAY

«Crocofr TIONIYYECHITI MaTEePHalOR C 38 JaHHBIMI CBOHMCTBAMIY

«KoMITBIOTepHEL D1T3aliH MaTepHATORY

«MeramaTepuan KaKk KOMIO3ZMTHBIH MATEPHAT ¢ MCKYCCTBEHHOM CTPYKTYPOIT»

{(YHpaB.HCHI/IC CBOIICTBAMK MaTepHalia METOIOM M3MEHCHMSA €TI0 CTPYKTY PRI

«OcoBeHHOCTH CTPYKTYPHI W CBOMCTB aYKCETHKOBY
«CyTIpaMOTIeKyNAPHEIE KIaTPAaTE B IIPOMBIILIEHHOCTH?

el Ro ol EEN | ol RVR BNENS ROBE B O 3 1o

4. VyeOHO-MeToIMUeCKOe U HH(opMAIMOHHOE odecTiedeHHe TUCIIHTLTMHbBI

4.1 HopmatupHble fokymMeHTbl H I'OCThI

1. OT'OC 22.04.01 Marepuanoeenenue U texHosioruu... — OIOC fgos.rufgos/fgos-22-04-01-

materialovedenie-i-...

2. Oenepanbubiii 3akoH ot 29.12.2012 N 273-03 (pen. ot 14.12.2015) "O6 obpazopaHuH B

Poccuiickolt Oepepanun'.

4.2. OcHoBHa#s JauTeparypa:

1. Marepuanosenenue: yueOuuk 1 yzoe / b. H. Apzamacos, B. U. Maxkaposa, I'. T. MyxuHn u j1p. —

M. : Uzn-po MI'TY um. H. D. baymana, 2002. — 648 c.

2. TexHONOTHS KOHCTPYKITHOHHBIX MaTepHalioB : yueOHoe mocobue / moa obmr. pen. O.C. Komapoea. —

2-¢ 3., uctp. — Mu. : HoBoe 3nanne, 2007. — 566 c.

4.3. [lononuuTebHAA AHTEpaTypa:

1. BeiGop u npumenenmne Matepuasiioe. B 5 1. T. 1. OOmiue npuMHIMNBL BHIGOpA H NPUMEHEHHS

MaTepHaNIOB; yueOHoe mocodue - M3gatennckuii oM "bemopycckas nayka', 2019, — 329 c.

2. MaTepualoBecHHS U TeXHOJOTHH KOHCTPYKITHOHHBIX MaTepHaltos / O. A. Macanckuii, B. C. Kazakos,

A. M. Toxmun wu jap. — Kpacnosapck: Cub. denep. yu-1, 2015 — 268 ¢

(http://www.knisafund.ru/books/181853)

3. batace A.A., bataes B.A. Kommozummonnsie mateprassl. Hopocubupek, HI'TY, 2002 — 383 ¢.

4.4. DnekTpoHHbIE 0Gpa3oBaTe/IbHbIE pecypebl

OCHOBBI YIIPABJICHHS CBOHCTBAMH MAaTEPHAIIOB
https://online.mospolvtech.ru/course/view.php?1d=8042

4.5. IlporpammHoe obecreteHne H HHTEPHET-PECYPChI:

HuTepHeT-pecypchl BKIIOUAIOT yueOHO-MeTOAWUeCKHe MaTepHalibl B HJISKTPOHHOM BH/E,
npe/icTaBjieHHble Ha cabite http://mospolytech.ru B pazpene «3nextponHas Oubmmoreka MITY»
http://elib.mgup.ru:

Anmopdmnrie Tena: https://ru.wikipedia.org/wiki/ AMopdHbIe _Temaa.

Kpuctamer:: https://ru. wikipedia. org/wiki/KpHCTaLIRI.

Kugkue kpuctaiusi: hitp://www.xumuk.ru/encvklopedia/l 540.html.

«3anpenéHHas» XHMHS H HOBBIE HEOKH/IaHHbIe MaTepHalbl: https://postnauka.ru/lectures/50488.
Opaxtan: https://ru. wikipedia.org/wiki/®pakraJ.

Metamatepuai: https://ru. wikipedia.org/wiki/MeTaMaTepHaJ.

CympamonekyisipHas xuMES: https:/ru.wikipedia. org/wiki/CyopaMoJIie KVIApHAs XHMHS.
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A. MaTepI/IaﬂbHO-TeXHIfI‘IeCKOe obecreueHne ARCITHIL/IHHDBI

1. KoMmbroTepHBIH Kaace o0mero ¢GoHIa, oCHAIMEHHBIH HEOOXOJHMBIM KOMILTSKTOM MeOCTH H
(QYHKITHOHUPYIOMHUX IEPCOHANBHBIX KOMIOBIOTEPOR ¢ MIMPOKOIOJOCHBIM JOCTYIIOM B TJI00AJLHYIO
TeJISKOMMYHHKAITHOHHYIO CceTh Internet A mpoBedeHHS JIGKITHOHHBIX 3aHATHS M OpraHW3aIluf
CaMOCTOSTENILHON paboThl 00YUAKOTIHXCH.

2. Aymutopus  obmiero  ¢oHJa, ocCHalleHHas HeoOXO/JIMMBIM KOMIUIEKTOM MeOelld H
AIEKTPOHHOHU JIOCKON HITH TTepEH OCHBIM/CTAITHOHAPHBIM KOMITBLIOTEPOM U TIPOSKTOPOM JUIS IPOBE/ISHUS
MPAKTHYCCKUX 3aHATHH H OPTaHH3AITHH CaMOCTOATEILHOH padoThl 00YIAIOIIHXCS.

3. [IporpamMMHoe obecmeueHne, HEOOXOMHMOS TSI MPOTHOIHPOBAHUSA CTPYKTYPHI M CBOHCTB
PazIHYHBIX MATSPHAJIOB.

6. Meroanueckue peKoMetJallHu 11 CAMOCTOSTe ILHOI padoThbl 00yUaloMXCs
6.1 MeTou4eckne peROMEHIAIAN JIJIS TIPero/1aBaTesis

PexoMeH10BaHO MHPOKOE MPHMEHEHHE aKTHBHBIX H HHTEPAKTHBHBIX METOJIOB, COBPEMEHHBIX
HHPOPMAITHOHHBEIX TEXHOJOTHH, HAYTHOH, CIPABOTHOH H yUeOHO-METOTHUECKOH JHTEPATYPHI TIPH
HO/IrOTOBKe yueOHO-MeTO/[HYeCKHX MATepHAIIOB H pealM3aliii yueOHOro mnpolecca, B TOM HHCIIE,
NeMOHCTpanusa y4eOHBIX BH/ICOMATEPHAIIOBR BO BpeMs JIKIIHOHHBIX 3aHSTHH HW pazpaloTka
DJISKTPOHHBIX TPE3CHTAIMH, TAOIHMII U MOKYMCHTOB OOYYAIOIIHMHCS B pPAMKaX CaMOCTOSITSJILHOM
paboThHL

6.2 MeToanueckne YKa3aHUS sl 00YUAIOIIHXCS M0 0CBOSHHIO AUCITUTIITHHbBI

JlexniMoHHBIC 3aHSATHA TPOBOSATCH B COOTBETCTBHHM ¢ COJIepiKaHWeM HacTosmel pabouei
MPOrpaMMbl M TPE/CTABIIOT cOO0H HM3NIOKEHHE TEOPETHUYSCKHX OCHOB JHCIHIUHHBL [locemenue
JNEKIMOHHBIX 3aHATHH sBIsieTCa 00si3aTeNibHBIM.  KOHCIEKTHpOBAHHE JIGKITMOHHOTO MaTepHala
TOITYCKASTCS KaK MUChMEHHBIM, TAK H KOMIBIOTEPHBIM criocoboM. PeryisapHoe moBTopeHHe MaTepHaia
KOHCIICKTOR JISKIIMH 10 KAKIOMY paledy B paMKax IOJTOTOBKH K TeKYIMHM ¢dopMaM KOHTPOJS 1O
JUCITUTLTMHE ABJIISTCS OJHUM U3 BAXKHEHIIHX BHJIOB CAMOCTOATENILHOH paboThl CTY/IeHTa B TeUeHHE
ceMecTpa, HeoOXOMMMOH /I KAadecTBEHHOH IOJATOTOBKM K TPOMEKYTOUHOH AaTTeCTAIlHH 11O
TUCITUTLIHHE.

[IpakTHUecKHe 3aHATHSA TPOBOTITCS B COOTBETCTBHM C colepikaHMeM HacTodiel paboueit
IpOrpaMMBbl M IPEACTABLIOT cOOOH HMHTEpAKTHBHYIO (OpMY IIO3HABATEIIBHOH JIeSITEIBHOCTH
obyuaromuxcs. llocemenue MNpakTHUSCKHUX 3aHATHH H AaKTHRHOS YVUacTHE B HHX SIBISISTCA
obsmaTenbHBIM. [loroToBKa K 1ab0opaTopHBIM padoTaM, OCYIISCTRISIEMBIM Ha MIPAKTHUSCKUX RAHITHSIX,
00s13aTeILHO BKJIIOUAST B cebsl M3YUCHHE KOHCISKTOR JIGKIIMOHHOTO MaTepHalla U PeKOMCHOBAHHOM
JUTePaTYPHI IS aJeKBaTHOTO MOHUMAHHS YCIIOBHS U crocoda pelIeHHS 33 JaHHMH, 3aMjIaH UPOBAHHBIX
IpenojapaTesieM Ha KOHKPETHOS MPAKTHISCKOS 3aHsATHE.

[MonroToBka K MPOMEKYTOUHON aTTECTAIUH OCYIECTRIgeTes 00yUarOIMMHCH B CIEVIONEM
MOpSA/IKe: O3HAKOMIIEHHE C TIepeUHEeM BOTIPOCOB K aTTECTAIIMH; TOBTOPEHHE JISKITHOHHOT O MaTepHaia ¢
MOMOIMBKY TIPOUTSHHSI W TIepecKasa CoJIep:KaHHs KOHCIEKTOB, TMOBTOPEHHE OCHOBHBIX METONOB M
TeXHHK BBITIOTHEHHA Ja00paTOPHBIX paboT; KOHCYIIBTAIIHS ¢ IPEIoIaBaTe/IeM MO BOIIPOCaM, B KOTOPBIX
CTYJSHT He CMOT Pa300paThes CaMOCTOSITSNILHO.

[Tomyuenne VYIAyONeHHBIX 3HAHHH MO JHCIHIUIMHE JOCTHraeTCsl 3a CUST AaKTHBHOH
CaMOCTOATENILHON paboThl oOyuaromuxcs. Beliesiemble dachkl 1eJ1eco00pazHO HCMOIB30BATh JIs
3HAKOMCTBA ¢ yueOHOH W HAaYYHOM JMTepaTypod mo mpobJieMHBIM HATpPaBJICHHSM JIMCITHIUIMHBI,
AHAJIH3a aKTYaJIbHBIX HAYUYHBIX KOHIEHIHH W CHCTeMATH3AIHH COBOKYITHOCTH OOpEeTEHHBIX HABBIK OB,
YMCHHHN W 3HAHHUH.



7. ®OH/1 OTIEHOYHBIX CPeJICTB

7.1. MeToJbl KOHTPOJISI H OIICHHBAHUS Pe3yJIbTATOB 00yUeHHSI
Crenenn

JHUCIHILTHHLI,

c(hOpPMHPOBAHHOCTH

KOMIISTeHITHH,

JOCTUTHYTasd B

pesyJibTaTe

H3YUCHHA

OommpeAciIAcTCA IIpCrogaBaTeiicM MCTOOOM OJKCIICPTHOrO OICHHBAHHA COACPKaHH:A
BEIITIOJIHEHHBIX OﬁyanOH_II/IMCH 3aJaHHH aTTeCTAITHOHHOTO MCPOIIPHATHA (SKBaMeHa).
B PE3VILTATC OCBOCHHA JHCITHIUIHHEBL (l)OpMI/IpyIOTCH CICOVIOMHUC KOMIICTCHITHH!

Kon kommereninmm | Coaepikanue koMieTeHITMU

1IK-1. CriocoGeH k pazpaboTke KOMILIGKCHBIX pellIeHHH B IIPOM3BO/ICTBE U3JICJIHH H
METO/IMK UCIIBITAHUH M HCCIIEIOBAHHH KOMITO3HITHOHHBIX MaTEPHAJIOB.

1IK-2. Crnocoben OIIpENIeIIATh JKCIIyaTallHOHHBIE XapaKTepPHCTHKH,
IIPOTHOZUPOBATh M OMMCHIBATH [POLECC JOCTHIKEHHs 3aJIAaHHOTO YPOBHS
CBOMCTB B MaTepHaJlax

IIK-3. CrocoleH OCYIIEeCTBISITL TEXHOJOTHUSCKOe oOecleueHHe INPOH3BOICTBA
JIAKOKPACOUHBIX MATEPHAIIOB

7.2. lllkaga 1 KpUTEPUN OICHUBAHHS Pe3yJILTATOB 00yUeHHST
Ilokazarenem OLCHHBaHHUA CTCIICHH C(l)OpMHpOBaHHOCTH KOMHGTGHHHﬁ ABJIACTCH YPOBCHb
HJOCTHKCHHA 06y[IaI-OH_[HMHCH TUIAHHPYEMbIX pE3YJILTATOR 06yIIGHHH IO JHCIIHUILJIHHEC.

IIK-1. CriocobeH K pazpaloTKe KOMIUIEKCHBIX PEIICHAN B IPOU3BO/ICTBE U3/IS]IMH W METO/THK
HCTIBITAHHH H HCCIEOBAHHH KOMIIO3HIITHOHHBIX MaTSPHAJIOB.

Koa n Kpurtepun onenusanns
HHAHKATOP
JOCTHKEH HS
KOMIICTCHIHH 2 ¥ ! 3
HIIK-1.3. O6yuaromuiica Obyuaromuica Ofyuaromuiics Otyuaromuiica
Brigemser IeMOHCTPHPYET JeMOHCTPHPYET IeMOHCTPHpYET IeMOHCTPHpPYET
NOTpeOHOCTH B | OTCYTCTBHE MHHHMATEHO TacTHIHOS OBIaZeHNe | TIOTHOE OBIaleHHe
bopMIpORAHITI OBTaZeHNA 3HaHAMY, | HeoOXomumoe SHAHIIMH, YMEHIAMH | 3HaHIAMH, YMEHILIMHA
THOPHIHEIX YMEHHAMH H OBIaJcHNE 3HAHIAMH, | M HaBBIKAMH B 11 HABEIKAMH B
TIPOHM3BOICTE, HaBHIKAMH B 00TacTH | YMEHHAMH H 00nacTi obnacTH
COUETAIOTITIX TTPOTHOZNPOBAHMS HABBIKaMH B 00MacTH | TTPOTHO3MPOBAHNS TTPOTHOZHPOBAHHS
TEXHOIOTHH MOphQOTOTHA 1 MPOTHOZMPORAHHNS MopdoTOTHE 1 MophoToTHE 1
KOMIOZHMITHOHHBIX | CBOMCTB Pa3THIHBIX MopdoNIorul 1 CBOWCTR pa3snHaHbIX CBOHCTB PasmugHEIX
MaTepHanoB H | MaTepHaloB ¢ CBOHCTB pa3snHIHEIX MaTepHaNoR C MaTepHATIOB C
TEXHOJTOTHUECKHE | WCIIONBIOBAHHEM MaTEPHAoB C HCTIONE30BAHHEM HCTIONB20BAHHEM
TIPOTIECCH ITHQPOBBIX HCTIONL30BAHHEM THPPORBIX ITGPOBHIX
YIpOUHSTOITEH WHCTPYMEHTOR, ITHQPOBEIX HWHCTPYMEHTOR, WHCTPYMEHTOR,
0OpaboTKH. HeOOXOIMMBIMHE A4 WHCTPYMEHTORB, HeoOXOIUMEIMH TS HeOoOXOAUMBIME A1
BHISIBIICHASA HeoOXOANMBIMH 714 BBISBICHAA BBISBIICHAA
noTpebHOCTH B BHISBIICHHA TOTPeOHOCTH B NoTpedHOCTH B
(bopMupoBaHIT oTpPeGHOCTH B hopMHUpOBAHIH (bopMupoBaHUT
THOPHITHBIX hopMUPOBAHMH THOPHITHBIX THOPHAHBIX
TIPOHM3ROJICTR, THOPHIHEIX TTPOM3BO/ICTR, TIPOM3RO/ICTE,
COUETAIOTITIX TIPOU3BOAICTB, COUETAIONTIX COUETAIOTITIX
TEXHOIOTHH COYETAIONTHX TEXHONOTHH TEXHOIOTHH
KOMTIOBHITHOHHBIX TEXHOIOTHH KOMTIO3HITHOHHBIX KOMTIO3HITHOHHBIX
MATEPHATOR | KOMTIO3HITMOHHEIX MATEPHANIOB H MATEPHATIOR 1
TEXHOIOTHIECKHE MaTEpHaIoR 1 TEXHONOTHIECKHE TEXHOIOTHIECKHE
TIPOTIECCH TEXHOIOTHIECKHE TIPOTIECCH TIPOTIECCHD
ApMUPYIOIIEH HPOTIECCH apMupyIoIe APMUPYIOIIEH
oGpaboTKH. apMUpyIoIe 06paboTKM. 0OpaboTKH.
06paboTKH.
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IHK-2. Cnocoben OIIPEACIIATE SKCILTYATallHOHHLIC XapaKTCPUCTHKH, ITPOTHOZHPOBATE H OIMHCLIBATEL
mpoHece JOCTHIKCHHA 3aJaHHOI0 YpOBHA CBOMCTB B MaTepHajax

HIIK-2.1.
Paspadartrraet
MEPOTIPHATHA TIO
COBEpIIEHCTBORAH
WIO TTPOBE/ICHNS
NabopaTopHEIX
WCTIBITAHWH CHIPBS,
TIPETNpPeToR |
TOTOBBIX
KOMTIO3HITHOHHBIX
MATEPHATOB.

O6yuaromuiics
JeMOHCTPHPYET
OTCYTCTBHE
OBTaZeHNA 3HAHIAMIL
YMEHHSIMA H
HARHIKAMH B 0OTaCTH
TTPOTHOZNPOBAHMS
MOPQONOTHH K
CBOMCTB PasmUgHBIX
MATEPHATOB C
WCTIONB20BAHHEM
ITHPPOBLIX
WHCTPYMEHTOR,
HeoOXOIMMEIMH A1
PazpaboTKH
MEPONPHUATHI 110
COBEPITEHCTROBAHHIO
TIPOREIEHH
NabopaToOpHEIX
WCTILITAHWH CHIPBS,
TIPETIPETOR M TOTOBBIX
KOMIIO3HITOHHEIX
MaTepHalIoB.

Obyuarommica
DeMOHCTPHPYET
MHHHMATEHO
HeoOXOANMOe
OBINaJeHAE 3HAHMIM,
YMEHHSIMA H
HABBIKaMH B 00nacTH
MPOTHORMPORAHIS
MOphOTOTHH 1
CBOHCTB Pa3smIHLIX
MaTEPHAaoB C
HCTIONB30BAHHEM
1HPOBHIX
HHCTPYMEHTOB,
HeOOXOAMMBIMH 714
pazpaboTKn
MEPOTIPHATHH 110
COBEPITEHCTRORAHHIO
TIPOBEEHIS
nabopaTopHEIX
WCTIHITAHWH CHIPB,
TIPeMpPEroR M FOTOBEIX
KOMITO3HITHOHHELX
MaTepHAIOR.

Ofyuaromuiics
IeMOHCTPHpYET
JacTHIHOE OBNaAcHHe
3HAHIAMH, YMEHIAMH
¥ HABBIKAMH B
obnacT
MTPOTHOZMPOBAHNS
MopdonorHl 1
CBOHCTR pasnHaHBIX
MATEPHATIOR C
HCTIONE30BAHHEM
1P PORBIX
WHCTPYMEHTOR,
HeoOXOAMMBIMHI I
paspadboTkn
MEPONPHATHIA TI0
COREPIIEHCTBOBAHHIO
TIPOBEACHHS
nabopaTopHBIX
HCTILITAHWH CHPES,
TIPETIPETOR W TOTOBBIX
KOMIIO3MITHOHHEIX
MaTepHaIoB.

O6yuaromuiica
IeMOHCTPHpPYET
TIONHOE OBIafeHHe
3HAHIAMH, YMEHILIMHA
W HABBIKAMH B
obIacTn
TIPOTHOZMPOBAHIS
Mopdonorun 1
CBOMCTB PasMUgHEIX
MATEPHATIOR C
HCTIONB20BAHHEM
1HGPOBLIX
WHCTPYMEHTOR,
HeoOXOIMMEIMH 15
pazpaboTKH
MEPONPUATHI 110
COBEPITEHCTROBAHHIO
TIPOBEACHHS
JnabopaTopHBIX
WCTIBITAHHH CHIPBS,
TIPETIPETOR W TOTOBBIX
KOMIO3HITHOHHEIX
MaTepHaoB.

ITK-3. Ciocoben

OCYIIECTBIATE TEXHOJIOTHIECKOC obecreueHue IMPOHU3BOJCTBA JIAKOKPACOYHEIX

MaTCpPHAJIOB
HITK-3.1. Obyaaomuidcs O6yuaronuics ObygaioImuiics Obydgaomuiics
PazpabGareiBaeT W | IEMOHCTPHPYET AeMOHCTPHpYeT JAEeMOHCTPHpYET JIeMOHCTPHpYET
othopmsieT OTCYTCTBHE MHHAMATEHO YacTHYHOE OBNA/IeHHe | TIONHOE OBTafIeHIe
JOKYMEHTHI, OBTA/IeHAA 3HAHUAMHY, | HeoOXoamMoe SHAHUAMW, YMEHHSMH | 3HAHHAMH, YMEHHAMHA
PEerTaMeHTHPYIONT | YMEHHIMH H OBT&JICHWE 3HAHWSMHE, | W HABBIKAMH B W HABHIKAMH B
He HABEIKAMH B 00JIacTH | YMEHHSIMHA H ofIacTh obnacTn
TEXHOIOTHIECKHe | TIPOTHO3MPOBAHHSA HABHIKAMH B O0NACTH | TpOTHO3HPOBAHHS TIPOTHOZHPORAHHSA
TIPOTIECCH MOphQOTOTHA 1 MTPOTHO3APOBAHHSA MopOTOTHE H MOphQOTOTHE 1
IIPOM3BOACTEE CBOMCTB pasiMYHBIX MOpPGhOIOTHA B CBOMCTB pa3sinuHbIX CBOMCTB pasiMyuHBIX
TaKOKPacOUHBIX MATEPHAIOR C CBOHCTE pasnHIHEIX MATEePHAICR C MATEPHATIOE C
MAaTEPHAIOR HCTIONB20BaHIEM MAaTepHANOB C HCTIONB30BaHIeM HCTIONB20BaHIEM
(MapuIpyTHEIS TH(GPOBLIX HCTIONB30BAHHEM ITHpPOBHIX THGPOBLIX
KapTEL, HHCTPYMEHTOB, IHGPOBEIX HHCTPYMEHTOR, HHCTPYMEHTOB,
OTIepAIlIOHHELS HeOOXOIMMEIMH 1714 HHCTPYMEHTOR, HeOOXOIMMEIMH AT HeOOXOIMMEIMH 714
KapTEHL, Pa3zpaboTKH 1 HeoOXOAHMEIMH 111 paspaboTKH U Pa3zpaboTKH H
PEeTIaMEHTH ). othopMITeHI paspaboTku 1 odopmMIeHNT othopMITeHHT
IOKYMEHTOB, odopmIeHIT IDOKYMEHTOB, IOKYMEHTOB,
PEerTaMeHTHPYIOMNX | JOKYMeHTOR, PerTaMeHTHPYIOMMX | PerIaMeHTHPYIOMIHX
TEXHONOIHIaCKHe PerTaMeHTHPYIOMIHX TEXHONIOTHIeCKHe TEXHONOTHIeCKHe
TIPOLIECCH TeXHONOIMIaCKHe MPOLIECCE TIPOLIECCE
TIPOH3BOACTES MIPOLIECCH MPOH3BOACTEE MIPOH3BOACTRA
TaKOKPaCcOUHBIX MIPOH3BOICTRA TaKOKPACOTHEIX TaKOKPacOTHEIX
MAaTEPHAIOR TaKOKPacOUHBIX MAaTepHAICR MaTEPHATIOR
(MapIIpyTHEIE KAPTHL, | MaTepHaliop {MapIIpyTHEIE KApTH, | (MapIIpyTHEHE KapTEL
OTIePAITHOHHEIE {MapIpyTHBIE KAapTHL, | ONepalueHHBE OTIePAITHOHHEIE
KapThl, PeTTIAMEHTEL). | OTeparioHAke KapThl, PETIAMEHTHI). | KapTHlL, PeTIaMeHTHI).

KapPTHI, PETITAMEHTEL).
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Ikana OIHCHHBAHHUA PE3YJ/ILTATOB HpOMe}KYTO‘IHOif’I arrecranun
HpOMe}I{YTOIIHaH aTrecraignusa 06yqa}0mﬂxcs{ MpOBOJHUTCA IO pe3yJibTaTaM BLINOJHCHHA BCEX

BHJIOB VUcOHOH paboThI,

MPeTYCMOTPeHHBIX paboueil mporpaMMol JUCIHIUIMHBL OmnpenesieHHe

CTCIICHH JOCTHIKCHHA 06y‘IaIOIJ_IHMI/IC$I IUIAHHPYEMEBIX PC3VIILTATOBR 06y116HI/I${ IMpOBOOHUTCA BEAYIIHMH

SaHATHA 110 OHCIHILIHHS

mpenogapareiIMH - METOI0OM SKCHepTHOﬁ oneukH., K HpOMeH{yTOIIHOﬁ

aTTecTallHi  OOIYCKaroTCA TOJILKO 06y11a101unec>1, BRIIIOJIHUBIMTHC BCC BHIBI yqe6H01>’1 pa60Tb1,

MpeAyCMOTpeHHbIe pabouei mporpaMMoit TUCITHILIHHEL.

Ouenka

Onucanue

OTIHIHO

BrimoiHeHbl Bee BH/BI yueOHOH paloThl, Tpe/lyCMOTpeHHbIe VieOHBIM
maaHoM. OOyJaroIHHCI ASMOHCTPUPYET COOTBETCTBHE 3HAHHH, YMCHHMH,
HABBIKOB  TOKa3aTeNisAM, INPHUBCACHHBIM B TaONHIAX, OMSPHUPYET
MpUOOPSTCHHBIMH 3HAHHUSAMH, YMEHHAMH, HABBIKAMHU.

Xoporio

BeimosHeHBI Bee BHAB yueOHOM paboThl, MpeIycMOTpeHHBIE YUeOHBIM
maaHoM. OOyJaroIHHCI ASMOHCTPUPYET COOTBETCTBHE 3HAHHH, YMCHHMH,
HABBIKOB  [IOKazaTelsiM, TpHBEJSHHBIM B TaluMiax, olepupyen
MpHOOpETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HABBIKAMH, TPHMEHSAEeT WX B
CHTYaIHsIX MOBBIMEHHOH cioxHocTH. [lpu 3ToM MOryT OBITH JIONIYIIEHBI
He3HAYHTENBHbIS OMUOKH, HeTOYHOCTH, 2aTpYAHSHHS NPH aHAIUTHISCKUX|
OMepallusX, IepeHoce 3HAHUH M VMEHMM Ha HOBLIC, HECTaHJApTHLIY
CHTYAIUH.

YI[OBJIGTB OPHTCIILHO

BrimonHens! Bee BHAL yuebHOH paboTpl, MpeaycMOTpeHHBIE YUeOHBIM
raHoM. OOyJaroIuics AeMOHCTPUPYET COOTBETCTBHE 3HAHWH, YMEHHH,
HABLIKOB  [IOKazaTellsiM, IpUBeJeHHBIM B Tabiunax,  olepupyeT
PHOOPETEHHBIMU  3HAHUSAMM, VMEHHWSMH, HABbIKAMH, [PUMEHSET HX B
CHTYallMsIX MOBBIMEHHOH craokHocTH. IIpH HToM MOTyT OBITH JOIYIICHBI
RHAYUTENbLHBIC OMMOKH, HETOUHOCTH, 2aTPYAHCHHS IIPU AHAJIMTHYSCKHX
Ollepalusax, HepeHoce 3HAHMH M YMEHHH Ha HOBBIE, HECTaH/apTHbIE
CHTYallHH.

Hey 10BI€TBOPUTETHHO

He erimonHeH o/iuH Wik Gosiee BUI0B yueOHOH paboThl, IpeyCMOTPEHHBIX
vaeOHBIM T1aHoM. O0V9aromuics TeMOHCTPHPYET HeOJIHOE COOTBETCTBHE
BHAHWH, YMEHHH, HABBIKOB TIOKazaTe/lsiM, TNPHBEJICHHBIM B TadIMIAax,
ITOTTYCKAIOTCS 3HAYMTENIbHBIC OMUOKH, TPOSBIASTCH OTCYTCTBUE 3HAHMM,
VMCSHHI, HABBIKOB [0 PsIy IOKazaTeseH, oOyualomuiicss HCHIBITHIBACT
BHAYUTEILHBIE 3aTPYIHSHHS [IPH ONIEPHPOBAHHH 3HAHUIMH U YMEHUSAMH ITPH

HX IICPCHOCE HA HOBLIC CHTYAIlHH.
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Crpykrypa H coaepxaHie THCIUILTHHEBIL «[[M(ppoBble HHCTPYMEHTEI IIPOrHOZHPOBAHHA CBOHCTE MATEPHAIOR»
OCHOBHOIT 00pa3oBaTe/ILHOH IporpaMMEI «1'eXHOTOTHH KOMITO3HTOBY

o HanpasJjaeHnmio 22.04.01 «MaTepuajioBegeHHe U TEXHOJIOTHI MATEPHATIOB» (MATHCTpATYpa)

=
-7 & . z 5
§ % E Brnsipaetuoi paborsn BuaBI caMocTOATeNLHOH PaGoThl g- E
n/n Paznen 2 58 TPYA0EMKOCTh B Jacax g g
5
o | T8 =
Jek | JIaé | 113 CPC KCP KP | KII | PIP | Pep | Kip | 3] 3
1.1 | BuusinMe cocTaBa H CIPYKTYPbI HA CBOHCTBA MATEPHAJNOB 3 1 2 4 +
1.2 | Hpawmuuecroe sanamue «]pOTHO3HPOBAHHE CBONHCTB METAUTMYECKUX CITIaBOB» 3 1 2 4
1.3 | Vopag/eHne CIPYKTYPOH H CBOHCTBAMH KPHCTAJLIHYECKHX MATEPHAIOB 3 2 2 4 +
1.4 Hpawmuyecroe 3anamue «HM3yveHHe W3MeHEHHH KPHCTAITUTMYECKHX CTPYKTYP TIPH 3 5 2 4
BBICOKHX JaBIICHHIX
1.5 | Yopag/eHde CTPYKTYPoH H cBOHCTBAMH aMOp(HBIX MaTEPHATOB 3 3 2 4 +
15 Hpawmiyecroe  sansmue  «HzydeHHe CBOACTE IONMMEPHBEIX — MAaTESpPHAIIOB 3 4 5 4
CTEPEOPETYIPHOTO CTPOSHHI)
1.7 | IToay4eHne PYHKIHOHAJIBHBIX MATEPHAIOB ¢ 3aJAHHbIMH CBOHCTBAMM 3 4 2 4 GE
18 Hp.ﬂixnmqecxoe sangmue  «Crocobbl TOTYUEeHHI MaTepHaloB ¢ 3aJaHHBIMHA 3 4 2 4
CBOHCTBAMID
1.9 | TeopeTHuecKkHe H HAYYHbIE MOIX0AbI K NOIYYeHHI0O YHHKATLHbIX MATEPHAIOB 3 S 2 4 +
1(.)1 Hpawmuyecroe sanamue « KOMITBIOTEPHBIH M3aiiH MaTepHAIOB» 3 5 2 4
11.1 Hayunnbie ocHOBBI YNIPaBJIeHHA CTPYKTYPOIl H CBOICTEaAaMH MeTAMATEPHATOB 3 6 2 4 n
1.1 | Hpaxmuyecroe zauamue «MeTaMmaTepHal KaK KOMITOZHTHBI MaTepHal ¢ 3 6 2 4
2 HCKYCCTBEHHOM CTPYKTYPOiDy
1.1 | YopagJaende ppakTaiabHol CTPYKTYPOIl MaTepHATOB
3 3 7 2 4 +
1.1 | Hpawxmuyeckoe zausmue «YTPaBIeHHE CBOHCTBaAMH MaTepHala MeTOJOM 3 . 2 4
4 HM3MeHeHHS eT0 CTPYKTYPEI»
1.1 | Yopag/eHHde cTPYKTYPOH H CBOHCTBAMH ayKCeTHKOB
5 3 8 2 4 +
161 Hparmuyecroe sanamie « Oco0cHHOCTH CTPYKTYPEL H CBOHCTE ayKCETHKOBR» 3 ] ) 4
1.1 | CynpamMoaekyJsipHbIe CIPYKTYPBl KAK OTpazkeHHe CaMOOPIraHM3alHH 3 9 2 4 &
7 MaTEepHAIOB.
lél Hpawmaiyecroe sanmmue «CyTIIpaMOICKYILIPHEIC KITATPaTHL B IIPOMBIITICHHOCT H 3 9 ) 4
Popma ammecmanuy 2
Bcero uacos nmo JHCHHILTHHE 144 18 18 72 36
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IIpnnoxenne 1
K paboueii mporpamMme

MHUHHUCTEPCTBO HAYKH H BBICIIETO OBPA30BAHMS POCCHHCKOH QEJEPAITUH
QEJEPAJIIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OEPASOBATEJIBHOE YUPEXK JEHHE BBICIIIEL O OBPASOBAHM A

«MOCKOBCKHHI HOJUTEXHHUECKUH YHUBEPCUTET»
(MOCKOBCKHI TIOJIUTEX)

Hanpaenenune noaroroeku: 22.04.01 MATEPHAJIOBEJIEHUE H TEXHOJITOI'HH MATEPHAJIOB
OOII (mpoduns): «TeXHOTOTHI KOMIIOZHTOB
®opma oOyueHHs: OUHAS

Tunsl npodeccHoHaNbHON TeATeILHOCTH: HAYIHO-HCCIeAOBATEILCKHH H TeXHOMOTHIeCKHUH
Kadenpa: UHHOBAIIMOHHBIE MaTepHAIIbI [IPHHTME/THAUHTYCTPHH

®OH/JI OIIEHOYHBIX CPEJACTB

MO JUCHUIIAHE

Hu¢poBble HHCTPYMEHTHI IPOTHO3HPOBAHUS CBOMCTB MATEPHUAJIOB

Cocrag: 1. Ilacmopt poHga ONEHOTHBIX CPSACTR

2. OnucaHue OleHOYHBIX CPe/ICTR:

CocraBureimm:

K.TeXH.H., oneHT Bacwua KO A,

I.TeXH.H., mpodeccop, Heqor A.B.

Mockea, 2025 rog
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Tabmuma 1

MMOKA3ATEJIb YPOBHSI CEOPMHPOBAHHOCTH KOMITETEHITHI

IHPPOBBIE HHCTPYMEHT BbI IIPOT'HO3HPOBAHUA CBONCTB MATEPHAJIOB

OI'OC BO 22.04.01 «MarepuasioBe/iecHHe H TeXHOJIOIHH MATEPUAIOB»

KonmeTe Koanu HHAHKAaTOP T0CTHKEeHHA TexHOJIOT A CI)opMa Vv S—
KOMIETEHInH ¢opraipoB. |olIEHOYHOT O OCBoep 1 KOMITET e o
Kon | Popmy/mpoBka Kon dopmympoBKa KOMIIeTeHIMIi | cpejcTBa HH MITETCHIIIM
IIK-1 | CrocobeH & HITK-1.3 | Beiapnger moTpeGHOCTH B TIEKITH, 113, bazoBwblii ypoBeHb:
paspaborke thopMHpOBaHHEH THOPHIHBIX | TIpaKTHYECKHE K/P BIIaJ¢eT HABLIKAMH IIPOBE/ICHHS HCCISAOBAHMS CTPYKTYPEL M
KOMIUIEKCHELR TMPOH3BOJCTE, COUSTAIOIIIXY. | 5apygTiys, T ’ CBOHCTB KOMITO3HUITHOHHBIX MATEPHATIOB W M3JIENHH M3 HUX ¢
peTeHHit B TeElIOTHE CAMOCTOSATENbHAS ’ HCTIONB30BAHMEM HEOOXOMHMEIX TTHPPOBEIX HHCTPYMEHTOR.
KOMITO3ZHIFOHHBIX u
pabota < ITopbIIeHHBIH YPOBEHB:

TIPOHIBOJCTRS ramepn Y BIIAJIEET HABEIKAMMW PaspaboTKH KOMIUIEKCHBIX PEIIeHMH s
H3AEHH H METOIHK TEXHOIONMHCOKHE .

. IPOLIECCH YIIPOUHSOmET IIPOEKTHPOBAHKSA, HCCIENOBAHIS U IIPOH3BOICTRA
HESLELSHIER OBPABOTKH. KOMIIC3HIHOHHEIX MATEPHAIOR H H3Jel i 113 HIX ¢
HCCJICTOBAHHH HCTIONB30BAHHEM HEOOXOMMBIX TTMQPOBBIX HHCTPYMEHTOR.
KOMITOZUI[HOHHBIX
MaTEpHAJIOB.

IIK-2 Criocoben HIIK-2.1. | PaspaGareiBact JIEKITHH, 113, bazoBLIi YPOBeHL: BIageeT HABRIKAMIH aJalTaIli,
OTIPEIETSITh MEPOIIPHATHI 110 TIPAKTHIECKHE JIP PazpaboTKH 1 BHEOPEHI METONVK HCIIEITaHIA, MAPKHIPOBKH
COBEPIIEHCTROBAHHIO
SKCTUTYATAIHOHHBIE MDOBSIEHHT TABOPATOPIEIX 3AHATHA, K/P, KOI;)rpOJIH KOMIIOSHUFOHHBIX MATEPHATIOB, HCIIONEEYIONIIK
— CaMOCTOSTEIbHAs I POBEIE MHCTPYMEHTEL ITPOTHO3HPOBAHHSA CBOHCTR
XapaKTCPHCTHKH, HCTIBITaHHH CHIPbA, paBora T, MATEPHATIOB.
MpOTHO3HPOBaTh H TIPENPETOR H TOTORBIX .
KOMITOSHIFOHHEIX 3 ITopbIIeHHBIH YPOBEHB:
QUHCHBATE MATEPHATIOE. BIIAJIEET HABEIKAMM OTIpeelleHIs SKCIITyaTallMOHHBIX
npomece XapakTePUCTHK, MPOTHO3UPOBAHMA H OTTHCAHNA TIPOICCOR
AOCTHRCHH A OOCTITASHNA 3aJaHHOTO YPOBHA CROHCTE KOMIIO3MITMOHHELX
33aJaHHOI'0 VPOBHA MaTepHAaNoB M M3AEIHi 13 HIX ¢ HCTIONE30BaHHEM
CBOHCTE B HEOOXOIUMEIX 1T POBEIX HHCTPYMEHTOR.
MaTcpHaIax
1IK-3 | Criocoben HITIK-3.1. | PaspadartiBaet 1 TIEKITH, I13, bazoBblii ypoBeHb:
OCYILCCTRIIATh OQOPMILIET JOKYMEHTEL MPaKTHISCKHE K/P, BIafieeT HABLIKAMH (HINKO-XHMITIeCKOil XapaKTepH3aIii
PerNaMeHTHPYEOLITHE
TEXHOTOTHUECKOS . 3AHATHS, T, TIONAMEPHBEIX H KOMITO3UITMOHHEIX (B TOM UHCIIe,
e —" CaMOCTOATENBHAT | ry TaKOKPACOUHHIX) MATEPHATIOR ¢ HCTIONh30BAHHEM
OLECChL OH3BOJCTBA
g s A pabota HEOOXOMMEIX TTH(HPOBEIX HHCTPYMEHTOR.
TIPOH3BOACTRA TERORPARETIX ToBbiIeHHBIA YPOBEHD:
J1aKOKpaCOUHBIX METCDHNOB (MAPUpYTASE BIIafeeT HABEIKAMH OC e:CTBJIeHm{ TeXHONIOTHUECKOTO
KAPThI, ONEPALHOHHBLE a ym
MaTCpHaJIOB obecedeHNa TIPOM3BOACTRA TAKOKPACOUHEIX MATEPHAIOR C

KaPTH, PETTIAMEHTEL).

HCTIONIBE30BAHHCM HCO6XO,[[HMB]X L[I/ICppOBHX HHCTPYMEHTOB
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Hepellem, OIEHOYHLIX CPEACTB 110 THCITHILIHHE

[Tpunoxenue 2
K pabouel mporpamme

«ITudpoBble HHCTPYMEHTHI IPOTHOZHPOBAHHS CBOHCTE MATEPHATIOB»

HavMeHoBaHue Ilpencrapnenue
No OLICHOTHOTO KpaTkast XxapakTepHCTHKA OIL[EHOUYHOI'O OLICHOUHOTO CPEICTBA B
ocC CpeaCTBa CpeactBa OOC
Cpencrteo MpOBEPKH YMeHUH
IIpakTHdeckoe 00yHarolerocs cCaMoCTOATEILHO peliaTh HHpuenyaibHbIE
1 3aHATHE [IpaKTHYeCKHE 3a/1a9H H OLEHKH YPOBHS 3a/1aHuUs IPAKTHYECKOH
(I13) OCBOCHHS 00YUAIOMMUMCS MIPAKTHISCKHX HAIIPaBJICHHOCTH
HABLIKOB
Cpenctso mpoBepKH 3ZHAHWUH W YMEHWH
2 KOI;E%(:)JEHM IPHMEHATE IIOJYUYESHHBIE 3HAaHHMS I KommnekTsr BapHaHTOB
(K/P) pPeIICHMS 2aJa4d OIpPeJS/ICHHOTO THIIA IIO KOHTPOJIBHBIX 3aJaHUH
TeMe HJH pas/iely
CucreMa cTaHJapTU3HPOBAHHBIX 3aJaHUH,
Tect HO3BOJIAOMASA aBTOMATH3HPOBATH ox
3 o Don TeCTOBLIX 3aJaHHHA
(D) HPOLEAYPY H3MEPEHUA YPOBHSA 3HAHHH W
YMeHHH 00ydaromerocs.
= — QopMa  OPOMEIKYTOUHOM  aTTeCTAllMH
4 ) ofyuatomierocs, onpejendgeMas yueOHbIM Komiutekt GuiteTop
IIJIAHOM IT1O/ITOTOBKH 110 HAIIPABJICHHIO
IHacniopT doHIa OLICHOYHBIX CPEACTE M0 JIMCIHILIIHE
«ucdporble HHCTPYMEHTLI IPOTHOZHPOBAHUS CBOMCTE MaTEPHATIOB»
No Kon Haymvenosamie
r[/;1 KoHTpo/mpyeMmble pasae/bl THCIMILIHHEI KOHTPOJIMpPYeMOH OLIEHOYHOT O
KOMITe TeHIIHHI cpelcTBa
1 | Bmsaue coctapa W CIpYKTypel Ha cBolicta | IIK-1, IIK-2, IIK-3 | II3, T, K/P, D
MaTepHAJIOB
2 | Ynopaesnenue CTPYKTYPOH 3] ceoiicteamu | [IK-1, I[IK-2, IIK-3 | II3, T, K/P, D
KPHUCTAJUIHUSCKUX MAaTSPHATIOB
3 | Yupasnenue cTpyKTypod u ceoderBamu amopdusbix | [TK-1, TIK-2, TIK-3 | I13, T, K/P, D
MaTepHAJIOB
4 | llonyuenne  ¢yHkIHOHANLHBIX — Matepuaniop ¢ | [IK-1, TIK-2, TIK-3 | I13, T, K/P, D
34JAHHBIMH CBOHCTBAMH
5 | Teopetnueckue U HayuHble MOAX0/bl K moayuenuto | IIK-1, TIK-2, TIK-3 | TI3, T, K/P, D
VHHKAJILHBIX MAaTEpHAJIOB
6 | Hayunsie ocHoBsl ynpaeieHusi crpykrypoi u | [IK-1, TIK-2, TIK-3 | II3, T, K/P, D
CBOMCTBAMH METAMATSPHAJIOB
7 | Yupasnenue dpaktancHol ctpykrypo# matepuanop | IIK-1, TIK-2_ TIK-3 | I13, T, K/P, D
8 | Yopasnenue crpykrypol u ceolicteamu aykcetuxkop | IIK-1, TTIK-2 TIK-3 | TI3, T, K/P. D
9 | CynpamMoneKkysipHble CTPYKTYphl Kak otpaxkenue | [IK-1, TIK-2, TIK-3 | I13, T, K/P, D
CAMOOPraHHU3AIHH MATEPHATIOB.
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1. llepeueHr KOMIIETEHIMII ¢ VKazaHHeM )>TanoB UX ¢opMHpoBaHHA B Mpoliecce OCBOCHHS
THCIPITLTHHBIL. PopMbI KOHTPOJIA GopMUPOBAHIA KOMITeTeHIMIH

ITansl
Komnerenuusa Ropng dopma KOHTPOIA GOpMARORE R
oroc (pazaesnl
JHCIHILTHHLI)

CrnocofeH K paspaboTke KommmekcHerx [ [IK-1 ITpoMeskyTOUHLIH KOHTPOJIE: SK3aMeH
pemieHIif B TPOM3BOACTRE IIENHE M Tekymui KOHTPOIL
METOOMK HWCIHTaHMM M HCcCcIenoBaHui HHINBHIyalbHOS 3a71aHie Ha Bcee paznment
KOMIIO3MITHOHHEIX MaTepHaloB. TIPakTHIeCKOM 3aHATHH,

KOHTpoNbHad paboTa.
Cnocoben OTIpeACnATh TK-2 ITpoMesky TOUHBLIA KOHTPOJIL: K3aMEH
AKCTUIYaTAIHOHHEIE XapaKTePHCTHK, Texkymmii KOHTpOJL:
TIPOTHOZHMPORATE WM OMHCHIBATE TIPOTIECC WHINBHIYATLHOE 3a7aHie Ha Bcee paznent
JOCTIIKEHHS 3aJJaHHOTO YPOBHS CBOFCTB B TIPAKTHY €CKOM 3aHATHH,
MaTepHamax KOHTpombHas paboTa.
Crocoben OCYITIECTBIATE TTK-3 ITpoMe:ky TOUHBLIA KOHTPOJIL: dK3aMeH
TEXHONOTHIECKOS obecrieyeHna Texylnuil KOHTPOJIL:
TIPOHM3BOACTEA TaKOKPacOTHEIX HHINBHIyaIbHOE 3afaHie Ha Bee paznment
MaTepHanoB NIPakTHIeCKOM 3aHATHH,

KOHTpoNbHAasA paboTa.

2. IlokazaTemu u KPHTEe¢PHH OlI¢HHBaHMHA KOMITe TeHITHI IIpH H3YVYeHHMH THCIHILTHHLI, OTIHCcaHue
INKAJT OILICHHUBAHW A

2.1. Kpurepun BLICTAB/ICHMA OLEHKH 32 YK3aMeH 110 JIMCIUILIHHE
{popmmporanme xommererit [TK-1, TIK-2, TTK-3)

OTJIHYHO: TIPH OTBETAX Ha BOMPOCH HK3aMEHAIMOHHOTO OHIeTa OOYIAIONIMICA AeMOHCTPHPYET COOTBETCTEHE
SHAHWH, YMeHHH, HABEIKOE MOKA3aTeNAM, IPHESIEHHEIM B TAOIHIIAX, ONePHPYeT IPHOOPSTeHHEIMH 3HAHIIMI, YMEHIIMI,
HABEIKAMH, KOPPEKTHO H GLICTPO OTBEUAET HA YTOTHSIONUTHE BOMPOCE,

XOpOLIo: TIPH OTBETAX HA BOTPOCH HK3aMEHAIIMOHHOTO Omiera 0O0yHalommiics AeMOHCTPHPYET COOTBETCTRHE
SHAHWH, YMeHHH, HABEIKOE MOKA3aTeNAM, IPHESIEHHEIM B TAOIHIIAX, ONePHPYeT IPHOOPSTeHHEIMH 3HAHIIMI, YMEHISIMI,
HABEIKAMH, MPUMEHSIET MX B CHTYAIISH TOBRIMICHHOM CIOKHOCTH, MPH 9TOM MOTYT OBITH JONYIISHE HE3HAYHTETHHEIS
OIMMOKK, HETOYHOCTH, 3ATPYAHEHHWS TPH AHATHTHUECKHX OMNEPaIlisng, T[epeHoce 3HAHWE W yMeHHi Ha HOBEIE,
HECTAHIAPTHHIE CHTYAIHI,

VIOBJIETBOPHTEIbHO: TIPH OTBETAX HA BOIPOCH HK3aMEHAIMOHHOTO OWieTa 00 YUalOmMHCS AeMOHCTPHPYET
HEKOTOPOE COOTRETCTBHME 3HAHMWIL, YMCHHIL, HABLIKOB TIOKAZ4TENsIM, MPHBEJCHHBIM B TabNMIEAX, B HEKOTOPOM CcTeleHH
OTIEPHPYET MPHOOPETEHHBEIMH 3HAHMSMHE, YMEHHSMHE, HABBIKAMH, C TPYAOM NPHMEHSET HX B CHTYAITHSX TIOBLIMIEHHOM
CIOKHOCTH, TIPH 3TOM MOTYT OHTEH HONVINEHH 3HAYHTEIBHBIE OIMHOKH, HETOUHOCTH, 3aTPYIHEHI IIPH aHATHTHISCKITK
OTIEPAIISIX, TIEPEHOCE 3HAHMH M yMEHHH Ha HOBBIE, HECTAHIAPTHEIC CHTYAITHIA,

HEYIOBJIEeTBOPHTENBHO: TIDH OTBETAX HA BOMPOCH 3K3aMEHAIMOHHOTO OMIeTa OOYUArONTHHCS AeMOHCTPHPYET
HEMOTHOE COOTBETCTBHE 3HAHMIL, YMEHMH, HABRIKOB ITOKA34TENAM, IPHEEHISHHEIM B TAOMMIAX, ZOMYCKAST 3HAUHTEIHHELS
OIMMOKH, TPOABIAST OTCYICTBHME 3HAHMEL, YMEHIMH, HABEIKOE IO DALY TOKA3aTeNel, HMCTEITLHIEAST HENPeOZOTHMER
2aTPYAHSHIS TIPH OTEPHPOBAHHH 2HAHIAMHE H YMEHHAMH MPH X HepeHOCe HA HOBHIE CHTYAITHIL

2.2. KpI'ITep]flI'I BbBICTABJICHHA OIUEHKH 3a BbIIWIHEHHE HWHAHBHIAYAILHOI'O 3aJaHHH Ha

NpaKTHY€CKOM 3aHHATHH
{popmuporanue komnererumit [TK-1, TIK-2, TIK-3)

— HHAMBHIYAJbHOE 32JaHHe BLINOJIHEHO: pa3paborad W odopmieH pedepaT Mo TeMe 3aHITHSL, TOATOTORIEHA
MPE3CHTAIMST JOKNIaId HAa 3aHsITHH, TPOMIBEAeHE Ge3 OMHUOOK Bee HeOOXOAMMEBIE PACUETHI W CACTAHH 000CHOBAHHEIS
BLIBOJIEI,

— HHINBHAYAJILHOE 3a/JaHHe He BLINOJIHEHO: He pa3paloTaH W/nin He odopMieH pedepar 0 TeMe 3a TS, He
MOJ[TOTOBIEHA TIPE3CHTAIMS TOKIAAA Ha 3AHSITHH, PACYSTH MPOM3BEASHH ¢ OMMOKAMH M OTCYTCTBYIOT OBOCHOBAHHEIS
BLIBOMEL

2.3. Kpurepuu olieHKH BbIIOTHEHHH KOHTPOJILHOM paGoThl

{popmupopanue komnerermuit [TK-1, TIK-2, TIK-3)
Kontponpraas paboTa BHITTONHSETCS TIO BapHaHTAM, BKIIOYAIOIMMM BOTIPOCH TI0 WIYUESHHOMY MATEpHATY.
Brimonrenve KOHTpONBHOH padoTE OIEHMBASTCS B COOTBETCTBHA C TTPOIIEHTOM TPABHIHHEIX OTBETOB.

— €OTIHYHO» - CBhINIE 75,1% NpaBUILHBIX OTBETOR;

— «xopotoy - oT 50,1% g0 753% NpaBHIBHEIX OTBETOR,

— «YIOBIETBOPUTENBHO® - OT 25,1% g0 50% NpaBHILHBIX OTBETOB;

— CHEYJIOBJIETBOPHUTENLHOY - OT O 10 25% MPABUIIBHBIX OTBETOR
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[Tpunoxenue 3
K pabouell nporpamme

BOHpOCbI TECTOBLBIX 3aI[aHI/Iﬁ AJIHA IIPOBCACHHA TCKYIIECT 0 KOHTPOJIA
(xommerenmun [TK-1, IIK-2, ITK-3)
lIpuBenéHHLIH HEJKE HEpeucHb HCIOJBL3yeTesl B Ka4eCTBe BOINPOCOBR IIPH IIOATOTOBKE

OﬁyanOH_IHXCH K BBIINNOJIHCHHIO BaﬂaHI/Iﬁ B (bOpMe OIAHKOBOTO TCCTHPOBAOHA OJI KOHTPOJA
OCBOCHHA pa3JeJIOB JUCIHIIJIHHEL, 4 TAKMKE B KAHSCTBE BOIIPOCOB SK3aMEHAIITHOHHBIX OHIIETOB.

IIpumepHoe coaepxkaHie KOHTPoOJILHOI paboThl Nel

Temni:
1. Baugnite cocmaed 1 CIRPYKIRYPGL HE C60HLCINGA MUMEPUALTIOE
2. VnpaeiieHue cmpykmypoil H ce0lcmeami KpUCHUUTHYCCKUX MAMEPULI06
3. VnpaeieHue cmpykmypoil H Ce0lcmeami EMOPPHLIX MAMEPULI06
4. Honyuenue QyHKHUOHATEHLIX MAMEPUATNE C 3AOAHHLIMIL CEOULCHIGAMI
Bonpocet:

1. 3aBHCHMOCTH CBOMCTB MaTepHalla OT ere COCTaBa H CTPYKTYPEI.

2. XamindeckHe H QH3HMecKHe ¢TPYKIYPEL MaTepHAIOB.

3. XHMHUYSCKHE H MEeAMOISKYIIIPHBIE CBA3H.

4. BIugHHe BOTOPOTHBIX CBA3eH Ha CBOHCTRBA MaTepHAIOB.

5. Kpucrammieckse H aMOPQHBIC CTPYKTYPEL.

6. TTommiopdHaM H aHH30TPOTTHA CBOHCTE MaTepHAIIOB.

7. BmHaHHe ¢cTPYKTYPH Ha MeXaHHYeCKHe CBOHCTRA Ha TIPHMEPE ayKCeTHKOB.

8. OcoOeHHOCTH CTPYKTYPHL H CBOHCTB aMOP(HEIX MATCPHAIIOB.

9. YCIoBHA TIOMyTeHHA aMOPGHOTO COCTOTHHA BETTIECTRA.

10. Ormnwe cBoficTBa aMOPQHBIX BETECTB OT MOHOKPHCTAIITOB H TIOMHKPHCTATTHYSCKHX MATEPHATOB.
11. AmopdHbBIC MaTESPHAIE KakK BI3KOYTIPYTHE CPebl

12. AMophHBIE METATH, aMOPQHBIE HEMETATITH H aMOPQHBIE TIOTYTIPOBOTHHKH.
13. TlomyueHHe aMOPQHEIX MaTSPHAIOR ¢ 3aJaHHBIMH CBOHCTBaMH.

14. OcoBGeHHOCTH CTPYKTYPhI H CBOHCTB KPHCTAITIHYSCKHX MATSPHATIOB,

15. Merammiieckie H HeMeTATHYECKHe KPHCTATUTHISCKHE MATEPHATTEI.

16. 3aBHCHMOCTD CBOHCTE MeTarlla OT THITA KPHCTaIIYecKOH PeIIeTKH.

17. PasmiuHe cBOHCTB HASATBHBIX H PEATBHBIX KPHUCTAIIIOB.

18. CTpykTypa H cBOHCTBA KBa3HKPHCTAIIOB.

19. TlomyueHHe KPHCTAIITHYECKHX MaTEepPHAOB ¢ 3aJaHHBIMH CBOHCTBAMH.

20. OcoOeHHOCTH CTPYKTYPEL H CBOHCTE aMOPQHO-KPHCTAIITISCKHK MaTePHAIIOB.
21. YenosHg iepexoaa aMopgHOH CTPYKTYPBI MaTEPHaTa B aMOPHHO -KPHCTATITHYECKYIO H KPHCTATITHYSCKYIO M TIPOHCKOMATIHE

TIPH 9TOM H3MEHEHITA CBOHCTB MaTEPHAIIOR.

22. TlonyueHne aMop(HO-KPHCTAIUIHYECKHX MAaTEPHAIIOB ¢ 3a/laHHBIMH CBOHCTBaMH.
23. YVTIpaBIeHHS CBOFICTBAMH TIOMHMEPHBIX MATEPHATIOR ITYTEM CO3IAHIA CTEPEOPETYIAPHBIX CTPYKTYD.

24, YnpapneHHe CBOHCTBaMH KOMITO3HITHOHHBIX MaTSPHAIIOB ITyTeM ITOA00pa CBOACTE MATPHLIEL H apMHPYIOIIETO KOMIIOHSHTA.
25. T'uOpHIHBIE KOMITO3HITHOHHBIE MaTePHAIE.

26. VipaBieHHe CBOMCTRBAMH KepaMITISCKHX MATepPHAIOB ITyTeM II0fA00opa CBOHCTB HCXONHBIX MATEPHAlOB, PEryIHPOBAHIS

PEFIMOB (hOPMOBAHI, CYTIKH H OGKHTA.

I puMepbI TeCTOBBIX 3aJaHMI KOHTPOJIbHOM padoThl Nel
YxKaxHuTe TIPHYHHY TOTO, YTO MOHOKPHCTAIIIIAM CROMCTBEHHA OIIpEaeIeHHAA IT'eOMETPITIECKas Cl)OpMaZ

Bapnant oteeTa

A | TloBepxHOCTHBIC SHEPTHH KaskIoH IpaHi KpHCTallla PaBHBL MexKIY co80H
B | MoHOKpHCTAIIIEL HMEFOT JalbHHH ITOPATOK PAcIONOKEHHA CTPYKTYPHEIX JIEMEHTOB
B | CymmapHoe sHaueHHe sHepruH [HOGca Beel ITOBEPXHOCTH KPHeTAIlIa JOCTHIACT MHHHMAIBHOTO 3HAUCHHS ITPH OTPeAeIcHHOM
COOTHOITIEHHI Pa3sMepoB ero IpaHei
I" | OmHu rpaHd KpHeTalIa JOCTHTA0T MAaKCHMANBHOTO 3HAUeHHA SHEPTHH ['HO0ca MOBEPXHOCTH, a JHEPTHA IPYTHX TpaHei
TIPEBOCKOINT 3TO 3HAUCHHE
J1 | TlosepxHocTHas sHePrHA pebep KaK MecTa CThIKA FPaHeH MOHOKDHCTAIIA JOCTHIaeT MHHHMAIbLHOTO SHAYEHH
2. Bribepure MeTO/I, KOTOPBIH MPUMEHSIOT JUIs perucTpaliui Ga3oBkIX NpeRpanieHuii B 00pasiie criapa;
1 2 3 4 5
[Nomy1yeHne KPHBBIX [TomyueHHe KpUBBIX [Tomyuerme [omy1eHne KpHBBIX [locTpoeHHe qHATpamMM
HarpeBaHHsI OXJIAEICHHA COPOLIMOHHEIX KPHBEIX THCTEPE3HCHBIX COCTOSHMA CIUIaBOB
TIOTEPD
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1IpumepHoe cogep:kaHie KOHTPOJILHOI padoThl Ne2

Temui:

5. Teopemudeckue u HayuHbie ROOX006! K HOAYLEHUIO VHUKATbHBIX MAMEPUAN06

6. Ynpaenenue cmpykmypoil u céolicrméamit MemaMamepuanos

7. Ynpagnenue empykmypoil u ceoilcmeamu Ppakmanos

8. Ynpaenenue cmpyxmypoil u céoiicreamit aQyKcenuKos

9. Cynpasonexkyraprsie CHpPYKIYPol KAK OMPANCEHHE CAMOOPAHUIAYUL MAMEPUALO0E
Bonpocet:

1. TeopeTHUECKHE NIPEACKA3aHI KPHCTAUIMUECKOH CTPYKTYDBL MaTEPHAIIOB.

2. KonvmproTepHBIH AH3aHH MaTepHanos. [IporpavmHoe ofecnieueHHe 114 ITpeacka3zaHid KPHCTAILTHYE CKOH CTPYKTY PBL.

3. YHHKaIIbHBIE MaTEPHAIIEL, TI0TydacMble IIPH CBEPXBBICOKHX JABICHHIAX H TeMIIEPaTypax.

4. MeraMaTepran Kak KOMITO3HIHOHHBIH MaTepHall ¢ HCKYCCTBEHHO CO3JAaHHON MepHOTNUECKOH CTPYKTYPOH.

5. CHHT &3 MeTaMaTepHANOB BHeAPeHHeM B HCXOXHBIH IIPHPOJHEIH MaTepHaN PasTHUHBIX TePHOTHUESCKHX CTPYKTYD ¢ PasHBIMH

TeOMeT PHYSCKHMH (hopManIL.

6. OcobeHHOCTH 3aBUCHMOCTH CBOHMCTB METAMAaTePHAIOB OT HX CTPYKTYPHL.

7. IIpHMepHl IIpaKTHYECKOTO IIPHMEHEHHA METaMaTePHAIIOB B TEXHHKE.

8. Opakran Kak MaTepHai, 00Iafalolmii CBOMCTBOM CaMOIIONO0HSL.

9. [TprpoHbIe OOBEKTH, OGTAMATOTIHE (PPAKTATHHEIMH CBOHCTBAMH.

10. KpHeTammbl KaK MaTepHaITH ¢ (pakTaTbHoOH cTPYKTYpoi.

11. CrpykTypa H cBOHCTBA (PPaKTaTbHOTO KIIACTEPa.

12. YmipaBnenue cBOHCTBAMI MATEPHANA Ha OCHOBE 0GPa30BAHHA FITH M3MEHEHNT eT0 (PAKTATbHOH CTPYKTY PEI.

13. MarepHalFsl ¢ OTpHIATSIHHEIMHA 3HaAUCHHAMH KosddriHeHTa [TyaccoHa.

14. OcoGeHHOCTH CTPYKTYPEI, (MM3HUECKHX M MEXAHIMECKIX CBOHCTB ayKCETHKOB.

15. Matepuanelr, o0nafarole ayCKeTHYSCKHMH CBOHCTBAM: MOHO- H IONHKPHCTAIUIMYESCKHE BEIUSCTBA, OHOIOTHYECKUE

Oﬁ'beKI‘bI, 6yMara, OPTraHHYCCKHE LHECITHBIC MOJICKYIIBL, ITOTHMCEDEL.

16. IlpHMeHeHHe ayKCETHKOB.
17. CamocfopKa Kak Ipolece 00paszoBaHHs YIIOPAIL0UeHHOR HaqMONCKYTIIPHOH CTPYKT YPEL
18. CyTrpamMoneKyIapHad XHUMHA KaK cOopKa 0OBEKTOB Ha OCHOBE CTPYKTYPHBIX OCOOEHHOCTAX OTASITBHBIX MONEKYI. THITHUHBIE

TIPHMEPHT CaMOCOOPKH: CYTIEPMOTEKYTIBL, CYTIPAMOTEKYTIAPHEIe aHCaMOITH, TREPABIE COSTMHEHHA BRITFOYEHHA.

19. KpHCTalToeTpYKTYPHEIS KIIaTPaThl (HHTSPMeTalUIHIEL), CIOHCTEES HHTEPKANaTh (TpaduT).
20. CympaMoneKyIapHbIe KIaTPaThl B MPOMBITIIEHHOCTH.
21. MogempopaHse cBOHCTE KOMITOZHTOB ITyTeM IOCTPOSHIS CYIIPAMOIIEKYILIPHEIX CTPYKTYP.

IIpumep TecTOBBIX 3aJaHIIH KOHTPOILHOH padoThl Ne 2

1. B oTmuume oT TepMOMIACTHIHOTO TOINMEPA, TEPMOPEAKTHBHLIH TONHMED:
Bapnanr oteeTa
A | MoxeT MHOTOKPATHO M3MeHATH CEOO OpMY [TPH HATPERAHNH H IOCIeNYIONIeM OXITaKISHIH
B | npu Harpepe nmozpBepraeTcsa HeoOpaTHMOMY XHMIIECKOMY PaspyIIeHIIO 63 IIaBIeHIT
B | m3roToBIeH M3 pa3HEIX MOHOMEPOR HMIH XHMIUECKH CBI3aHHEIX MOTEKYI
I' | obragaeT BEICOKOAMACTHIHEIMH CBOHCTBAMH 1 BA3KOCTHIO H MOKET PacTATHMBAaTLCA IO Pa3MEepOR, BO MHOTO Pas
TIPEBEITAIOITHX eT0 HAYANHHYIO JTHHY
2. CynpaMonekyIApHEE 00pasoRaHid — 3To!
Bapnant oTeeTa
1 | AncaMGIy 11 KOMITIEKCEL, CTPOALTMECT CAMOIIPOH3BONEHO I3 PParMeHTOR, HMIOUTHX TeoMeTPIIecKoe 1
XUMIIECKOE COOTBETCTBHE.
2 | AncaMOIH M KOMITEKCH, CTPOSAMIHECST CaMONIPOH3BONBHO 13 MAaKPOMONIEKYI
3 | AHcaMONH 1 KOMITIEKCH, CTPOANIIHECA CAMOIIPOMIEONEHO 13 (PparMeHToR, obpasyioImixed Ipi ¢a3oBoM
nepexofe [ poga
4 | AHcaMONH 1 KOMITTIEKCH, CTPOANIHECA CAaMOIIPOMIEONEHO H3 (parMeHToB, 00pasyIoImIKcd Ipi Ga3oBoM
nepexoge 11 poga
5 | AHcaMONH W KOMIDTEKCH, CTPOSITIHECS CaMOTIPOM3BOIIBHO W3 (hparMeHToB, 08pasyroIuxcs IPH KPHTHIECKIR
TemIIepaTypax | JaBIeHHsIX
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MHHHCTEPCTBO HAYKH H BbICIIEI'O ObPA3OBAHHUA
POCCHHUCKOH ®PEAEPAIINHN

(pe,[[epﬂﬂbHOG ToCYyAapCcTEECHHOS ABTOHOMHOC OGpﬂBOBaTBHBHOG YUpCKJACHHNE BLICIICTO O6p2130BaHI/IH

«MOCKOBCKHWH ITOJIUTEXHUYECKUHA YHUBEPCUTET»

[HomurpaduaecKuit HHCTHTYT

Kadenpa nHoBaloHHbIe MaTePHAIBHI MPHHTMe THAHHIYCTPHH

JlucuuiuinHa ITudgpoBbie HHCTPYMEHTBI IPOTHOZHPOBAHHA CBOHCTB MATEPHAIOB
Hanpaenenne noarotroeku 22.04.01 «MaTtepuajioBe/ieHHe H TEXHOJIOTHI MATE PHAJIOB»
ITpoduis «TexHOI0THI KOMITIO3HTORB)

{®opma 00yUeHHUS — ouHAas

IKIAMEHAITHOHHBII BILJIET Ne 1
1. CamocOopka Kak mporecc oOpa3oBaHHS VIOPSAOUCHHON HAIMONCKYISIPHOH CTPYKTYPHL
VYrpapleHre cBOHCTBAMH MaTepHATIOB TTyTeM TTOCTPOSHHS CYTIPAMOEKYIISIPHBIX CTPYKTYP.
2. BaustHue cTpyKTYpHI HA MeXaHHYSCKHE CBOMCTBA MATEpHAJIOB HA IIPUMEPe aYKCeTHKOB.

3. Metonuxka MOJYUCHHUA KPHCTAIUIHUCCKH X MATCPHAJIOB € 3aJaHHLIMHA CBOMCTBAMH.

YTBepxK/AeHO Ha 3ace/laHuH Kadepel « » 202 r., nporokos Ne .
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VYrBepxaaro

3aseyromuii kKadeapoi

«HHOBAITHOHHbBIE MATEPHAIIBI TPHHTMETHAUHTYCTPHH »
I'.O. PritHKOB

«  » 202 1.

MeTtoanyeckne yRazaHHUS
10 HpOBe,[[eHHIO SK3aMceHa 110 JUCITHILIINHS

«ITupoBble HHCTPYMEHTHI IPOTHOZHPOBAHHS CBOHCTE MATEPHAIIOR »

Hampasnenue moaroropku: 22.04.01 MatepranoBe/icHHe H TSXHOJIOTHH MaTepHATIOB
[poduns «TeXHOTOTHH KOMITO3HTOBRY
Qopma oOyueHUd — OUHAs

1. K npomexkyTouHOM arrectaliud B dopmMe dK3aMeHa JONYCKAKTCS TOJBKO 00ydaronuecs,
BBLITIOJIHUBINKE BCe BUIBI YUeOHOH paboThl, Ipe/lycMOTpeHHbIe padoueii mporpaMMoi JIMCITUTUIHHBI.

2. DKzaMeH TpOBOAHTCA B (opMe NHCBMSHHOTO OTBeTa OOVYUAONISTOoCd HAa BOIPOCHI
sK3aMeHaIlHOHHOTO OHJICTA.

3. Kaxkaerit  oOyUaroImuiicss BBIOHpaeT W3 JOCTYIHOTO TCPEUHA  HHIHBHIYAJILHBIN
sK3aMeHaIHOHHBIH Ouiier. O6miee KomuuecTBO GHIISTOR TIPEBBINIAST YHCICHHOCTh O0YYArONTHUXCS B
yueOHOHU Tpynie.

4. Ha noaroToBKy NUChMEHHOT'0 OTBETA HA KaXK)IbIH Bonpoc OuiieTa o0 yuaromeMycs OTBOJTUTCS
mo 15 wmuH. llpenmomapatens HMeST MmpaBo, HO He 00f3aH, TPEIOCTaBHTL OOYUAIOMEMYCS
JTOTIOTHUTSIBLHOS BpeMsI Ha BRITTOJIHSHHS HK3aMCEHAITMOHHOT O 3aJaHHSL

5. Tlo ucTeueHU0 OTBEJSHHOTO HAa BBITIOJNIHEHHE BCEX DK3aMEHAITMOHHBIX 33/[aHHH BpPEeMEHH
00yIAIOMIHICSA TIepeadT HK3aMeHATOPY CBOH ITHCEMECHHBIE OTBETHI IS IIPOBEPKH.

6. IlpenomapaTens MMEST MpaBo, HO He 00g3aH MOTPeOOBaTh OT OOYUAIONMCTOCS YCTHOTO
000CHOBAHHS MPABHJILHOCTH OTBETOB HA BOMPOCH] dK3aMEHAITHOHHOTO OHIeTa

7. TlpenoiapaTesib UMeeT Mpapo, HO He 0o0s3aH 3a/1aBaTh OOYUAIONEMYCS JIONOJIHUTENbLHbIE
BOMPOCHI MO IUCITHUIUIHHE, TPABWIBHOCTL M IOJHOTY OTBETOB Ha KOTOPBIE MOMKET YUeCTh IIpH
BLICTARJICHUH OKOHYATSILHOH oIleHKHW. JlomonHuTenpbHOS BpeMs Ha MOATOTOBKY K OTBeTY Ha
JOTIOJHHTEIBHBIC BOIIPOCHL 00YJaIOMEeMYCs He IPEI0oCTaABIISTCA.

8. Dxzamenartop BRICTABIICT  OOVUAIOMIEMYCS  OMCHKY  «OTIIHIHO», «XOPOIIION»,
«YIOBIICTROPUTCILHO» HMJIH  «HSYAOBJICTBOPHTSILHO, PYKOBOACTBYSCH COASpIKAHHEM  IIKAJLI
OICHUBAHUSL, TIPUBE/IEHHOM B pabouel nporpaMMe JTUCITUTLTHHEI.

9. DxzaMeHaTOp, NPOBOIHBIIMH NMPAKTHICCKHE WIH JJaG0paATOPHBIE 3aHITHS C HK3aMEHYEMbIMH
oOyYarONIMMHECA, HMEST MPABO, HO He 00s3aH NpeJUIOKHTh 00YUaronieMycs BHICTABIIEHHE HTOTOBOH
OIICHKH 3a JUCHHILUIHHY ©¢3 OTBETOB Ha BOMIPOCHI DK3AMCHAITHOHHOTO OWIeTa HAa OCHOBAHHH
Pe3VILTATOR OOYUCHHS B CEMECT]E.

10. ATTecTamust OCYISCTRIACTCS IS BOeX 00 VIAIOMHXCS VIeOHOH IPVIINEI OTHOBPESMCHHO.

MeTtojuueckue  ykazaHust  OOCYKJAeHBl M YTBep:KJAeHbl Ha  3ace/aHud  Kadepsl
«HHOBAIMOHHBIE MAaTepHAJILI TPHHTMETHAUHTYCTPHH » 202 roja, nporokon Ne .
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