MUHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHIAA
POCCHUHCKOUN OEJIEPALINN

DeepaIbHOE TOCYIAPCTBEHHOE 010/PKETHOE 00pa30BaTENIbHOE yUPEXKICHHE
BBICIIIET0 00pa30BaHUS
«MarauToropcKuii rocy 1apcTBeHHbIH TexHuueckuil yHuBepcureT um. .M. HocoBa»

PABOYAS ITPOI'PAMMA JUCHUIIVIMHBI (MOY JIST)

CTPYKTYPbI H ®H3HYECKHE CBOHCTBA KOHJEHCHPOBAHHOI O
- YI'VIEPO/JIA H HAHOYTJIEPO/IA

Hayunas cienuanbsHOCTh
1.3.8. ®u3nKa KOHAEHCUPOBAHHOI'O COCTOSTHHSL

VpOBEHB BBICIIETO 06pa30BaHMUSI - IOIrOTOBKA Ka/ipOB BRICIIEH KBaIH(QUKAMH

®opma 00ydeHust
OYHasI

Uuctutyt/ pakyabrer  VIHCTHTYT CTECTBO3HAHMS M CTAHIAPTU3AIHH

Kadenpa Duzuku
Kypc 2
Cemectp 3

Marnuroropck
2022 rox



Pa6ouas mporpamma cocrasieHa Ha ocHoBe @I'T (mpuka3 MunoGpuayku Poccun ot
20.10.2021 r. Ne 951)

PaGoyas nporpamMmma paccMOTpeHa U 0100peHa Ha 3ace/laHuH kKapenpbl PH3HKH

01.02.2022, mpoTokon Ne 4 %/{/ I
3aB. kapenpoit . T s MbiApyiie
* Pa6ouas mporpamma o1006pena metoudeckoit komuccuedt MEuC
14.02.2022 r. nporokoa Ne 6
Ipencenarens /‘/Z/’  .IO. Me3un

Pabouast mporpamMma cocTaBjIeHa:
norent kapeapsl OU3NKH, KaH. TEXH. HAYK

A.B. Konauna

0O.C. JloryHoBa

Perensent: %
3aB. kadenpoii BTull, 1-p Texm. Hayk vj'




JIuer aktyanu3anuu padodye nporpaMmmbl

Paboyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2023 - 2024
yueOHOM rojy Ha 3acenanuu kapeapsl dOuznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojay Ha 3acenanuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc

Pabouas mporpamma nepecmoTpeHna, oocyxkieHa u ogoopena st peanuzamuu B 2025 - 2026
yueOHOM rojy Ha 3acenaHuu kapeapsl duznku

[Iporokom oT 20 1. Ne
3aB. kadeapou M.B. Apkymnuc

Pabouyas mporpamma nepecmoTpeHa, o0cyxkieHa u ogoopena s peanusamuu B 2026 - 2027
yueOHOM rojy Ha 3acenaHuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou M.B. Apkymnuc




1 e ocBoeHUs TMCUMIITIMHBI (MOTYJISA)

Ienbto ocBoeHUs AUCHUILTHHBI «CTPYKTYphl U (DU3MYECKHE CBOMCTBAa KOHACHCHPOBAHHOTO YIIIEpOAa U
HAHOYIJICPOAa» SBJSCTCSA: HM3YUYCHHE 3aKOHOMEPHOCTEH (OpPMUPOBAHMS CTPYKTYPhl M CBOWCTB YIJICPOIHBIX
MaTEpHAJIOB M YIIIEPOIHBIX HAHOCTPYKTYP.

2 Komnetenuu o0y4aromerocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHSA
JUCHMILIMHBI (MOAYJIs]) M IVIAHNPYeMble pe3yJIbTaThl 00y4eHus!

B pesynbrare ocBoeHust gucuUILIMHBL  (Momynsi)  «CTpyKTypel W (U3MUECKHE ~ CBOWCTBA
KOHIEHCHPOBaHHOTO yIJIepojia ¥ HaHOYIJIepoAay oOydaromuiics JoJbKkeH 00J1aJaTh CIelyOIIMU KOMIETCHIIUAMM:

KHC-1 Criocoben cBoOoqHO Binaneth (yHIaMEHTAIBHBIMU M TMPHUKIAJHBIME pa3jieidaMu (U3UKH ¥ MaTeMaTHKH,
HEOOXOANMBIMH ISl PEIICHUs] HAYYHO-MCCIIEN0BATEILCKUX 3a/1a4 110 (PM3HKE KOHJEHCUPOBAHHOTO COCTOSIHUS, B
TOM YHCIIE U 110 (PU3UKE HAHOCTPYKTYPHBIX OOBEKTOB

KHC-3 CrnocobeH mIaHHpPOBaTh, OPTaHU3OBBIBATh, MPOBOIWTH HMCCICAOBAHUEC W AHAIM3HPOBATH IONYYCHHBIC
Hay4YHBIC PE3yJIbTATHI IO HAIPABJICHUIO (DU3HUKA KOHICHCUPOBAHHOTO COCTOSTHUS

KHC-4 Cnocoben MNPUMCHATH Ha NPAKTUKE HABBIKM COCTAaBJICHUA Hay‘IHO-TEXHPI‘IeCKoﬁ JOKYMCHTAaIlHU, HAYYHBIX
OTYCTOB, O630pOB, JOKJIaa0B, HaITMCaHUA craTtei 1o HaIlpaBJICHUIO (bmm(a KOHACHCUPOBAHHOI'O COCTOAHUA H
CMC)KHBIM HallpaBJICHUAM




3. CTpykTypa, 00bEM U coflepikaHue NUCHUILVIMHBI (MOTYJIfA)

OGH.[aH TPYAOCMKOCTb JUCHUIITIMHBI COCTABJIACT 2 3a4ETHBIX CIAMHUILL 72 aKaza. 4aCoB, B TOM YHUCJIC:

— KOHTaKTHasi pabora — 42 aKkaJ. 4acoB:

— aynauTopHas — 42 akaJ. 4acos;

— BHeayauTOpHas — 0 akaj. 4acos;

— caMocTosATenbHas padora — 30 akaj. 4acos;

d)opMa aTTeCTaluu - 3a4€T

AynutopHas =
KOHTaKTHas pabora | & &
Pasnen/ Tema (B aKa. yacax) % E ®opma TEKYILEro KOHTPOIIS
£ 5.|ycneBaeMoCTd U
JICITUTLTHHBI " B .
= S ©|IpOMEXYTOYHOM aTTECTaluK
3} MIPAKT. 0 8
o |Jlek. e 5
= 3aH. =Rts)
(0} s
Q O o
1. YrnepoaHbie HAHOCTPYKTYPBI
1.1 Oo0mas XapaKTepUCTHKA > 4 VYcTHbli omnpoc.Brimonxenue
HaHOMATEPHAJIOB U HAHOTEXHOJOTU MPaKTHYECKUX PadoOT.
1.2 ®yHpaMeHTalbHbIE SBJICHUS B > 4 4 VcTHbBIN onpoc.Brinonnenue
HaHOCTPYKTYpax MIPaKTHYECKUX PadoT.
1.3 AToMm yrieponia U €ro BaJICHTHBIE 5 21U 4 VYcTHbIi omnpoc.Brimonxenue
COCTOSIHUS. MPaKTHYECKUX PadoOT.
14 XapaKTepHCTIﬁKa yrepoa- > 21U 4 VYcTHbIi omnpoc.Brimonxenue
YTJIEPOAHBIX  CBA3CH. Juarpamma [IPAKTHUECKHX PAGOT.
COCTOSIHUY Vraepona.
1.5 Crpykrypa yraeponma: anmas,|3 5 201 4 VYcTHbIi omnpoc.Brimonxenue
rpagur, KapOuH. MPaKTHYECKUX PadoOT.
VYcTHbIi omnpoc.Brimonxenue
1.6 ®ymrepenst. HanoTpyOku. 2 2/11 4 P
MIPaKTHYECKUX PadoT.
1.7 Crpykrypa mnepexoqHbix ¢Gopm > 221 > VYcTHbIi omnpoc.Brimonxenue
KOH/IEHCUPOBAHHOI'O yTJIepoaa MPaKTHYECKUX PaboOT
VYcTHbIi omnpoc.Brimonxenue
1.8 Yrnepoanbie BOIOKHA 2 2/11 2 P
MPaKTHYECKUX PaboT
1.9 Kommo3utHele MaTepuaibl Ha 5 5 > VYcTHbIi omnpoc.Brimonxenue
OCHOBE yriepoza MPaKTHYECKUX PadoT.
Hroro mo pazaeny 21 21/81 30
HUroro 3a cemectp 21 21/81 30  |3auér
Wroro no aucuurinze 21 21/81 30 |3auer




4 OHeHO‘{HbIe CpeacTBa 1Jjd MPOBEACHUA TeKyIlleﬁ )/ HpOMe)RyTO‘[HO]?I
arrecranum

[IpencraBneHsl B MpUIOKEHUH 1.

5 YueoHo-MeTogu4UecKkoe ¥ MHGPOPMALMOHHOE O0ecTiedeHHe TUCIUTITUHBI (MOTYJIs1)
a) OcHOBHAf JIUTEpATYypa:

1. 3unsurypu 3.J1. [Iporeccrl monyueHuss HAHOYACTHLl U HaHOMaTepuaioB. HaHoTexHOMOruu [D1eKTPOHHBIH
pecypcl/ O. JI. J3umwurypu, E. H. CumopoBa. — M.:. MUCUC, 2012. — 71 c. — Pexum pgocryna:
http://e.lanbook.com/view/book/47445/ -. 3ari. ¢ sxpana. — ISBN 978-5-87623-605-0

2. Maspuuckuii B.B. ®@usuka yrieponusix MmatepuanoB [Tekct]: yueOHO-Meromuueckoe mocodue / B.B.
Masgpunckuit, I.M. Joarymmn, MI'TY. 2014. -74c.

0) JonoJiHUTeIbHASL JTUTEPATYypa:

1. 'yceB A.1. Hanomatepuasbl, HAHOCTPYKTYpBI, HAHOTEXHOJIOTHU [ DIeKTpoHHEBIH pecype] / A. W. I'yces. — 2-
e u3f., ucnp. — M.: ®mmarmur, 2009. — 416 ¢. — Pexxum mocryma: http://e.lanbook.com/view/book/2173/ -. 3ari. ¢
skpaHa. — ISBN 978-5-9221-0582-8

2. PamOumu H. I'. ®usudeckue M XMMUYECKHE OCHOBBI HAHOTEXHONOTWi [JaekrpoHHbdi pecype] / H. T.
Pam6umu, A. B. Bepeskun . — M.: ®usmariut, 2009. — 456 c. — Pexxum nocryna: http://e.lanbook.com/view/book/2291/ -
. 3ari. ¢ skpana. — ISBN 978-5-9221-0988-8

3. CTpyKTypa M CBOMCTBa HAHOCTPYKTYPHPOBaHHBIX YIJIEPOMUCTHIX KOHCTPYKLIMOHHBIX CTajied : yueOHoe
nocobue / [M. B. Uykun, H. B. Konesa, 1O. 1O0. E¢pumosa u ap.] ; MI'TVY, [kad. MuMT]. - Marauroropck, 2011. - 112
C. : HII, Jaujarp., CXEMBI, TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=72.pdf&show=dcatalogues/1/1087773/72.pdf&view=true
(mata oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : JISKTPOHHBIH.

B) IIporpammuoe obecneuenue u UnTepHeT-pecypesbl:

ITporpaMMHoe obecnedenme

Haunmenosanue 110 Ne norosopa Cpoxk neiicTBUS JINIEH3UH
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpoyHO
7Zip cB00OOIHO pacnpocTpansemoe I[10 0eccpouHO
Scilab Computation Engine cB0OOIHO pacnpocTpansemoe [10 0eccpouHO

MathCAD v.15 Education

University Edition J-1662-13 o1 22.11.2013 0eccpouHO

Hpﬂ(beCCHOHaJIbHBIe 0a3bl JAHHBbIX 1 I/IH(l)OpMaIII/IOHH])Ie ClIPpaBOYHBIC CUCTEMbI

Ha3zanue kypca Ccpuika

OnexrponHast 06a3za mepuoandeckux niganuii East View Information Services . .
’|https://dlib.eastview.com/

000 «MBHC» p

HanmonaneHass wuHQOpMalMoHHO-aHanuTH4Yeckass cucreMa — Poccuiickuii|URL:

uHAeKC HayyHOro nutuposanus (PMTHLI) https://elibrary.ru/project_risc.asp

Wndopmanmonnas cucremMa - ExmHoe OKHO 1ocTynma K HMH(QOPMaIMOHHBIM

URL: http://window.edu.ru/
pecypcam

ITouckoras cuctema Axagemus Google (Google Scholar) URL.: https://scholar.google.ru/




Hpnnomenne «OIIeHO‘leIe cpeacTea 1Jd MpoBEACHUA l'lpOMemyTO‘lHOﬁ aTrTrecranum,»

Ilo Z[aHHOﬁ JUCHUIUIMHE TMPECAYCMOTPCHBI Pa3/IMYHbLIC BUJbI KOHTPOJIA PE3YJIbLTATOB OGy‘IEHI/IHZ TEKyH_[I/Iﬁ
KOHTPOJIb (npOBepKa BBITIOJTHCHHUA TIPAKTUYCCKUX U na60paTopHHx SaHaHHﬁ), HUTOTOBBIN KOHTpOJIb B BHIEC
OK3aMcCHa.

a) HJ'[aHI/IpyeMbIe PE3YJIbTAThI oﬁyqe}mﬂ U OHEHOYHBIC CpeacTBa /A IPOBEIACHUA HpOMe)RyTO‘lHOI?I
aTreCTallum:

KHC-1 CnocoGen cBo0ogHO BJafeTh (YHAAMEHTAJBHBIMM H NPUKJIAAHBIMU pa3genamMu (Gpu3ukua u
MaTeMaTHKH, HeOOXOMMMBIMHM JUISl pelleHHsl HAyYHO-HCCJIeJ0BATEIbCKHX 3a7a4  mo  (usuke
KOHIEHCHPOBAHHOI'0 COCTOSIHMSI, B TOM YHCJIe U 10 (PU3NKe HAHOCTPYKTYPHBIX 00HEeKTOB




Hepeqeﬂb TEM JJI1 NOATOTOBKH CAMOITIOATIOTOBKH

[Tony4yeHne HAHOCTPYKPHBIX MaTEPHAIIOB.
Crioco0bI BBIIENIEHHST M OYHCTKH HAHOCTPYKTYP.

CHCK’I’pOCKOHI/I‘IeCKI/I EMETOABINCCIICIOBAHUAHAHOCTPYKTYP.

Hanotexuonoruu B OJICKTPOHUKE

N W=

8. Komno3uTHbIeHaHOCTPYKTypHBIEMAaTEpHATIBL.
[IpumepHoe 3ananue

[Ipoananu3upoBaTh crekTp AUGPY3UOHHOTO OTPAKEHUS

Fyi
T T T 7/7 L T T T o T
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Puc. 1. Cnektpel anddyaHoro oTpaxeHus obpasyoe creknoyrnepoaa (a), KOHUEHTPaLMUOH-
Han 3aBMCMMOCTL MHTEHCUBHOCTH KonebaTtensHon moas! E; (b).

[IpumepHoe 3ananue
Onumure cBs3b CTPOSHUS C CBOMCTB MaTepHAIOB.

HaHoCTPYKTYPbI

I Hynb-mepHbie I I OaxomepHbie ] ] AsymepHbie I

CrobGonmsia KNAcTaps: [ HanommTi ToHime NNeH

CTaBUIMINPOBAHHMIO | r
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HaronnacTuHi:

Hawonorca
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- HawouacTuus 8 obonoqmax

HanouacTius! |
8 HAHOPEaKTOPAX ‘

\ = -

CRoxHbie TREXMEepPHbIS
HBHOCTDYXTYPh!

CBMODQYHN"JOBHN»MB
HAHOCTDYKTY Dbl

|- Heynopsgouesinie |
HAHOHACTHLLI B MaTDWUO |

|

|

Knaccudukanms, ciMMeTpusi, CBOHCTBa YIIIepOAHBIXHAHOCTPYKTYD.
[IpuMeHeHne aTOMHOI CUIIOBONM MUKPOCKOIIMU B HAHOCTPYKTYPHBIX MaTepHaax.

CpaBHUTEJIBHBIN aHAIN3 (PU3UKO-XUMHUYECKUX CBOMCTB BEIIECTB HAHOCTPYKTYP.

KHC-3 CnocofeH mniaHHpoBaTh, OPraHU30BbLIBATH, NPOBOAUTH HCCJIEJOBAHHME M AHAJIU3UPOBATH
TOJTy4eHHbIe HAYYHbIE Pe3yJILTATHI M0 HANMPABJEHUIO (PM3UKA KOHIEHCHPOBAHHOTO COCTOSTHUS




IIpuMepHbIiinepeYeHbTEM/I0KIA10B:
1. '"llpuMeHeHUE YIBTPAAUCIEPCHBIX, HAHOPA3MEPHBIX YACTHI[ IPH CO3JaHUU BBICOKOIPOYHBIX JOJITOBEUHBIX
06eToHOB",
2. "KoMno3uTsl ¢ MOIUMEPHON MaTpUIlel U YIJIEBOIIOKHAMU B CTPOUTENLCTRE",
"IT1eHOYHBIEHAHOIIOKPBITUS ISl DHEProcOepeKeH s 3AaHui"
4. HaHOKOMNO3UTHBIE TPYOKH
JUIl MHKEHEPHBIX CUCTEM",
"CrekiI0IuIacTUKOBas KOMIIO3UTHas apMaTypa',
"CamoouunIiaronecs HaHOMOKPBITHS .
7. "IlpuMeHeHUE HAHOTEXHOIOTUH IS
HOJTy4eHH TEIIOM30JIAIIMOHHBIX U OTHE3aIUTHBIX CTPOUTENILHBIX MaTepHanoB",
8. "IlpuMeHeHHE HAHOTEXHOJOTUH I MOTYUYEeHHUS 3aIlUTHO-1€KOPAaTUBHBIX MOKPBITHI".
ITpumepHoe 3anaHue
Kakue kpucrammaeckue CTpyKTypbl HAHOYIJIEPO/A BbI BUUTE Ha PUCYHKE?

98]

AN D

e

ITpumepHoe 3anaHue
ITo mpexcTaBIeHHOH CXeMe PACCKaXUTE O CHEKTPOCKOIMMYECKUX METOaX UCCIIEOBaHUs HAHOCTPYKTYP
y

WUHTe Ompawesue ceema Paccesnue  :jj
Ha m

06 ‘

o >
ol ‘:_ -
o

E Moenowerue

ceama

|
v
ThOMUHBCUBHUUR L
CxemaTuyeckoe nsobpaxeHune
Bsaumopeictene 3/IeKTPOMarHUTHOW BOJIHbI

3NEeKTPOMarHUTHOro M3lyYeHus A -aMnnuTyaa;

C BelecTsoM =
E - BEKTOP 3NeKTpUu4eckoro

= NOoNA;
H - BeKTop MarHWTHoro

G
x -HaPaenenne
pacnpocTpaHeHWs BOJHEI

KHC-4 CnocofeH npuMeHATh Ha NPAKTHKEe HABBIKU COCTABJICHHMS HAYYHO-TEXHHYECKOH NOKYMEHTalMH,
HAYYHBIX 0TYETOB, 0030POB, /I0KJIA10B, HAIIMCAHUSA CTaTell M0 HANPaBJIeHHIO (pU3UKa KOHIEHCHUPOBAHHOIO
COCTOSIHMSI U CMEKHBIM HANPAaBJICHUAM




®

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Ilepeuenv eonpocoe 0nsa no020mMoGKuU K 3auemy:

CrpoeHue aToma yriepona ¥ Mop(oJIorusi HCKyCCTBEHHBIX YIIIEPOJHBIX MaTepualioB. J(uarpamMma COCTOSIHUS
yriepoaa.

KoanenrHas CBSI3b, THOpUIU3aIINS CcBsI3ei, KPHCTAJUTUUECKHE (opMBI yriaepoza.
JledexThIkprcTaiTMuecKOHpenIeTKH B YIIIepoHbIXMaTeprUaiax.

[Nonyuenne u NpUMEHEHUE YIIIEPOTHBIX MaTEPUAIIOB U KOMIIO3UTOB Ha OCHOBE YIJIEpO/a.

Meroapl  HMCCIENOBAaHUS ~ CTPYKTYpPBHl  YIJIEPOAHBIX ~ MAaTEpUajioB.  DJEKTPOHHAs  MUKPOCKOIMSI.
PeHTreHoCTpyKTYypHBIE METO/IbI HCCIIEIOBAHUSI CTPYKTYPBI YIJIEPOIHBIX MAaTEPHAIIOB.

Ananuz Gopmbl npoduiieit TudpakInOHHBIX THHUHA. MeToabI OnpeeNieHus] CTPYKTYPHBIX XapaKTEPUCTHK 110
(dopMe TUpaKIMOHHBIX MAKCUMYMOB. MeTOIMOMEHTOB.

Meroauka oOIpezeneHus pa3MepoB  00JacTed  KOTEpEeHTHOro paccestHust U MUKponedopmarmit
TrapMOHUYECKUM aHAJTU30M MPOQHIS PEHTTCHOBCKUX AU(PAKIUOHHBIX JIHHUH.

MeToauKy pas3oKeHHs CIIOKHBIX NEPEKPHIBAIOIINXCS TUPPAKIIMOHHBIX MAKCUMYMOB Ha KOMIIOHEHTEHI.
MopnenupoBaHue CTPYKTYpPHOT'O YIIOPSIIOYESHUSI B YIIIEPOJHBIX MaTepHaax.

[TonmyueHne WCKYCCTBEHHOrO IOJHMKpHCTaIUIMYecKkoro rpadura. TepmooOpaborka: kapOOHU3aMs U
rpaduranys. BausauenpumeceitnarpaduTanuio.

Kapounnas monens rpaduranun. Mogenu @pankiva u Maiiepa-Mepunra.

[Monyuenne yrnepoanoro BonokHa. CTpykTypHas Mojenb Pynanna.

Bzanmocssi3b CTPYKTYPHBIX rapamMeTpoB YIIIEPOIHBIX MaTepHaJIOB.
PexpucrannuzaunoHHasMoaebrpaduTaym.

Krnaccuduxkarms yriaepoaHbix a3 1 HAHOCTPYKTYP.

CHHTE3 ¥ CTPYKTYpa KapOUHOUI0B, (YIEPCHOB M HAHOTPYOOK.

CrpykTypa U CBOWCTBa THOpPHIHBIX YIJIepoaHbIX (a3 (kapOuMHOaiIMa3Hble, TpaduHOBBIE, U3
TIOJIMMEPHU30BaHHBIX (DYJIIEpEHOB | Jp.).

®u3nKO-XMMHYECKHUE CBOWCTBA YIVIEPOJHBIX MAaTepUalioB. MeETOIbl HCCIEOBaHUS (PH3HKO-XUMHUYECKUX
CBOMCTB. B3aMIMOCBSI3bCTPYKTYPBI U CBOWCTB B yIiIepOJHbIXMaTEpUaax.

OOmme mnpencraBieHHs O KOMIO3WIIMOHHBIX MaTepHanax, THUIBI KOMIIO3HTOB, WX KilacCH(UKaIMs.
CHHTE3KOMIIO3UTOB C TPeOYEeMBIMUCBOHCTBAMH.

OCOOEHHOCTH CTPYKTYpBl M CBOWCTB KOMITO3UTOB. CBsI3yrollle€ KOMIIO3MTOB: MEKH, CMOJBI, METAJLIbL
ApPMUPYIOIINEHATIONHUTEINKOMITO3UTOB: YIIIEPOAHBIEBOJIOKHA, HEOPTaHMYECKUECOSJMHEH S, METAILIBL.
CuHTE3, CTPYKTYpa B CBOMCTBA YIIIEPOJI-YTIEPOAHBIX KOMIIO3UIIMOHHBIX MaTEpHAJIOB.

Cunre3 C-KOMINO3UIMOHHBIX MaTepuaioB. BiusHue npumeceit Ha popMHUpOBaHKE CTPYKTYPHI KOMIIO3UTOB

[Ipumepsl TeM TOKIIaI0B

1. Crtpoenue aToMa yriepoja

BaneHtHble cocTosiHUS aTOMa yriepoja

VYriaepon-yriaepoansie cBs3u. KpaTHOCTH CBsi3eil 1 ME@KAaTOMHBIE PACCTOSHUS

JludpaxioHHbIE METOBI HCCIIEOBAHUSI CTPYKTYPHI YIIIEPOAHBIX MAaTEPHAIIOB

MornekyssipHO-MeXaHHYECKUEe METO/IbI UCCIIEAOBAHMUS CTPYKTYPBI YIIIEPOAHBIX MaTepHaIOB

KBaHTOBO-MeXaHMYECKHE METO/IBI MCCIIEIOBAHUSI CTPYKTYPHI YIIIEPOAHBIX MAaTEPHAIIOB

[Monmysmnupuyeckrue METO/IbI UCCIEIOBaHUS CTPYKTYPBI YIIIEPOIHBIX MaTEpHAIOB

Knaccudukarms yriepoaHsIx MaTepHaioB

Anmas3 (sp’-rubpuan3arms)

10. Tpadur (sp>-ruGpummsaris)

11. KapOus (sp-rubpuauzarust)

12. I'paden

13. Hcropus OTKPHITHS U CBOMCTBA (hy/UIEPECHOB

14. Crpykrypa u BO3MOXXHbIE (hOPMBI (PysIepeHOB

15. CtpyKTypa MHOTOCIIOMHBIX (hyJICpPECHOB

16. OTKpBITHE U CBOWCTBAHAHOTPYOOK

17. CTpyKTypaoIHOCIOHHBIXHAHOTPYOOK

18. CTpyKTypaMHOI'OCIOHHBIXHAHOTPYOOK

19. (sp — sp’) —rubpuaEbIe Bhassl (rpaduHbI)

20. (sp> — sp’) —THOPHIHBIECTPYKTYDEI

21. (sp — sp’) —THOPHAHBIECTPYKTYDEI

22. VraepoansieBonokHau3 IIAH-BonokHa

23. VYrnepoansle BosokHa U3 runpariemnironoss (I'TL)

24. YriepoaHbIEBOIOKHAU3IEKOB

25. KpucrammudeckascTpyKTypayriiepoIHOrOBOJIOKHA

26. HckyccTBeHHBIH TpaduT U MHTEPKATUPOBAHHBIE COeTUHEHHSIM TpaduTa

27. ®axTopsl, BIUSIONIHE HA TPA(UTALIIO YIIIEPOAHBIX MaTEPHAIIOB

28. KapOumHas ¥ peKpUCTAUIN3AUOHHAsI MOJIC)Tb MeXaHu3Ma rpaduTanuu

29. I'paduraums kak yctpaHeHHe Ne(EeKTOB CTPYKTYPhl KPUCTAJUIOB U KaK Psil MOCIIEI0BATENBHBIX (ha30BbIX
TIepexoJ10B
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30. JedexTsl B peanbHBIXCTPYKTYypaxrpadura
[Tpumeps! TECTOBBIX 3a/IaHUH:
1. Monaynpe FOHra onHOCIOHHONHAHOTPYOKY:
BeiOepure ofuH OTBET:
Menee 2000 I'Tla
ot 4 o 8 Tlla
ot 1000 mo 5000 I'Tla
oonee 8 TIla
2. lllupuHa 3arnperieHHON 30Hbl HAHOTPYOKH MOXKET OBITh paBHA:
BeiOepuTe 0IMH MIIM HECKOJIBKO OTBETOB!
0,53B
0,05 5B
50 3B
53B
3. BemiecTBa, CTUMYJIHPYIOLIHE POCT OHOCIOWHBIXHAHOTPYOOK:
BeiOepuTe 0MH MM HECKOJIBKO OTBETOB!
KOOAIIbT
Me/b
HUKEJb
Kenezo
LIMHK
Mapraser
4. Ipm kakoii TeMneparype IpoUCXoauT rpaduranust caxu?
BeiOepure ofuH OTBET:
1500 °C
2500 °C
4000 °C
2000 °C
5. MexcoeBble pacCTOSIHUSI B MHOTOCIIOMHBIX (DyJulepeHax COOTBETCTBYIOT 3HaueHHsM... (BbiOepure Hambonee
TOIX OJIATIICE)
BeiOepure ofuH OTBET:
1,33 um
1,42 am
0,34 um
0,17 um
6. I'ne nerye Bcero oOHapy»XKUTh MHOTOCIIONHHBIE (DysIepeHbI?
BeiOepure ouH OTBET:
B rpacduTe
B ayMa3ax
B CTEKJIOYTJIepOax
B caxke

6) HOpH}IOK NnpoBE€ACHUA HpOMe)RyTO‘[HOﬁ aTreCcTalu, MOKa3aTeJJu U KPpUTCPUHU OLCHUBAHUA

[IpoMexyTouHas aTTecTaius Mo JUCHUILTHHE BKIIOYAET TEOPETUUECKUE BOTPOCHI, TO3BOJISAIONIUE OIEHUTH YPOBEHD
YCBOCHHS 00YYarOIIUMUCS 3HAHUM, U MPAKTHICCKHUE 3aJaHUs, BBIABJISAIOIINE CTEIIEHh C(HOPMUPOBAHHOCTUA yMCHHM
Y BJIaJICHUH, IIPOBOIUTCS B (hopMe 3aueTa .

Kpumepuu ouenku (6 coomeemcmeuu c¢ (opmupyemolmu KOMHEMEHYUAMU U NIAAHUPYEMbIMU
pesyiemamamu 00yvenusn):

— Ha OLCHKY <«3a4YTEHO» — CTYACHT MOOJDKCH IIOKa3aThb BBICOKUH YPOBCHb 3HAHUII HE TOJLKO Ha YPOBHE
BOCIIPOU3BCACHUA U 00BsICHEHUS I/IH(l)OpMaLII/II/I, HO W HUHTCJUJICKTYaJIbHBIC HABBLIKHM PCIICHUA np06neM n 3aja4,
HaXO0XIACHUA YHUKAJIIbHBIX OTBETOB K npo6neMaM, OLICHKH U BBIHECCHUS KPUTUUCCKUX Cy)KI[eHPIﬁ;

— Ha OLCHKY «HE€3AYTEHO» — CTYACHT HC MOXCT IIOKa3aTb 3HAHUA HAa YPOBHE BOCIHPOU3BCIACHHA U 00BICHEH NS
I/IH(l)OpMaHI/II/I, HE MOXKCT IMOKa3aTb MHTCJIJICKTYAaJIbHbIC HABBIKK PEHICHUSA IPOCTHIX 3aJa4.




