MMHMCTEPCTBO HAYKM 1 BBICIIIEI'O OBPA3OBAHUI
POCCHUNMCKOU ©ENEPALINIA

DezepaibHOE FOCY1apCTBEHHOE OI0KETHOE 00pa30BaTENIFHOE YUPEIKICHAC
BBICIIETO 00pa30BaHuUs
«MarauToropcKui rocy1apcTBEHHBIN TeXHUUecKkuit yHuBepeuret um. .M. Hocoay

PABOYASI ITPOT'PAMMA JUCIUATLIAHBI (MOIYJIST)

CTPYKTYPBI H ® H3HYECKHE CBOHCTBA KOHJEHCHPOBAHHOI O
YITIEPOAA U HAHOYIJIEPOLA

Hayynas cieruanbsHOCTE
1.3.8. ®usnKa KOHIEHCUPOBAHHOTO COCTOSHHS

VpoBeHb BEICIIET0 06pa30BaHHs - HOATOTOBKA KaIpOB BhICIIEH KBATH(QUKAIIHT

®Dopma 00ydeHHS
OYHast

Wuctutyt/ dpakynpTeT VIHCTHTYT €CTECTBO3HAHUS U CTAHAAPTH3ALUK

Kadenpa Ouzuku
Kype 2
Cemectp 3

MaruuToropck
2024 ron



PaGouas mporpamma coctaBiena Ha ocHose @I'T (mpuxa3 MunoGpnaykn Poccuu ot
20.10.2021 1. Ne 951) ;

Pa6ouast mporpamMma paccMOTpeHa 1 0J00peHa Ha 3 apnn KadepprPU3UKU
02.02.2024, npotoxo Ne 4 S
JI.M. lonrymus

3aB. kadenpoit

PaGouas nporpamma oj106peHa Metoauueckoit komuccueit MEnC

19.02.2024 r. mpotoxon Ne 5 et

IIpencenarens e 7 N.IO. Mesun
PaGouas nporpamMma cocTaBlieHa: // b
noneHT Kapenpsl Ou3uKy, KaHA. QU3.-MaT. HayK A 2 A A.B. Konun

Penensent: /@/
npodeccop xapenpsr [IMuM, 1-p Texn. Hayx - / 10.A H3BexoB



JIuer aktyanu3anuu padodye NporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojay Ha 3acenanuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou .M. lonrymma

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2026 - 2027
yueOHOM rojy Ha 3acenaHuu kapeapsl dOuznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou .M. lonrymma

Pabouyas mporpamma nepecmotpeHa, oocyxkieHa u ogoopena s peanusamuu B 2027 - 2028
yueOHOM rojay Ha 3acenanuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou .M. lonrymma

Pabouyas nmporpamma nepecmoTtpeHa, obcyxieHa u ogoopena s peanusamuu B 2028 - 2029
yueOHOM rojy Ha 3acenaHuu kapeapsl duznku

[IpoTokom oT 20 r. Ne
3aB. kadeapou .M. lonrymma




1 e ocBoeHNUs TMCUMIITIMHBI (MOTYJIS)

[enbto ocBoeHUs AUCHUILTUHBI «CTPYKTYphI U (DU3MYECKHE CBOMCTBAa KOHACHCHPOBAHHOTO YIIIEPOAa U
HAHOYIJIEPOAa» SBIACTCSA: HM3YYCHHE 3aKOHOMEPHOCTEH (OpPMHUPOBAHHS CTPYKTYPhl M CBOWCTB YIJICPOIHBIX
MaTEpHAJIOB M YIIICPOIHBIX HAHOCTPYKTYP.

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

B pesynbrare ocBoeHust gucHUILIMHBL  (Momynsi)  «CTpyKTypel M (U3MUECKHE ~ CBOMCTBa
KOHIEHCHPOBaHHOTO yIJlepojia ¥ HaHOYIJIepoaay oOydaromuiics JoJbKkeH 001aJaTh CelyOIIMU KOMIETCHIIUAMMU:

KHC-1 Criocoben cBoboqHO Binaneth (yHIaMEHTAIBHBIMH M MPHUKIAJHBIME pa3jieidaMu (PU3UKH M MaTeMaTHKH,
HEOOXOANMBIMH JIJIsl PEIICHUs] HAYYHO-MCCIIEA0BATEILCKUX 3a/1a4 110 (PM3MKE KOHJEHCUPOBAHHOTO COCTOSIHUS, B
TOM YHCIIE U 110 (PU3UKE HAHOCTPYKTYPHBIX OOBEKTOB

KHC-3 CrnocobeH MmiaHHpOBaTh, OPTaHU3OBBIBATh, MPOBOIWTH HCCICAOBAHUEC W AHAIM3HPOBATH IOJNYYCHHBIC
Hay4YHBIC PE3yJIbTATHI IO HAIIPABJICHUIO (PU3UKA KOHICHCUPOBAHHOTO COCTOSIHUS

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




3. CTpykTypa, 00bEM U coflepikaHue NUCHUILUIMHBI (MOYJIfA)

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

— KOHTaKTHasi pabora — 42 aKkaJ. 4acoB:

— aynauTopHas — 42 akaJ. 4acos;

— BHeayauTopHas — 0 akaj. 4acos;

— caMocTosATenbHas pabora — 30 akaj. 4acos;

d)opMa aTTeCTaluu - 3a4€T

AynutopHas =
KOHTaKTHas paboTa g s
Pasnen/ Tema (B aKa. yacax) % E ®opma TEKYILEro KOHTPOIIS
£ 5.|ycneBaeMoCTU U
JICITUTLTHHBI " B .
= S ©|OpOMEXYTOYHOM aTTECTalluK
<
3 MIPAKT. o =
o |Jlex. e 5
= 3aH. =&
() s
Q O o
1. YrnepoaHble HAHOCTPYKTYPBI
1.1 Oomas XapaKTEpUCTHKA > 4 VYcTHbIi omnpoc.BrimonHenue
HAaHOMATEPHAJIOB U HAHOTEXHOJIOTUI MIPaKTHYECKUX PadOT.
1.2 ®dyHpaMeHTalbHbIE SBJICHUS B > 4 4 VcTHBIN onpoc.Brinonnenue
HAHOCTPYKTYpax MIPaKTHYECKUX PadOT.
1.3 ATtoMm yriepona U €ro BaJICHTHBIE 5 21U 4 VYcTHbIi omnpoc.BrimonHenue
COCTOSIHUSI. MIPaKTHYECKUX PadoT.
14 XapaKTepHCTIﬁKa yrepoa- > 21U 4 VYcTHbIi omnpoc.BrimonHenue
YTJIEPOAHBIX  CBA3CH. Juarpamma [IPAKTHUECKHX PAGOT.
COCTOSIHUY Vraepona.
1.5 Crpykrypa yraeponma: anmas,|3 5 201 4 VYcTHbIi omnpoc.BrimonHenue
rpagur, KapOuH. MIPaKTHYECKUX PadOT.
VYcTHbIi omnpoc.BrimonHenue
1.6 ®ymrepensl. HanoTpyOku. 2 2/11 4 P
MIPaKTHYECKUX PadOT.
1.7 Crpykrypa mnepexoqHbix ¢Gopm > 221 > VYcTHbIif omnpoc.Brimonxenue
KOH/ICHCUPOBAHHOI'O yTJIepoaa MPaKTHYECKUX PaboT
VYcTHbIi omnpoc.BrimonHenue
1.8 Yrnepoanbie BOIOKHA 2 2/11 2 P
MPaKTHYECKUX PaboT
1.9 Kommo3utHele MaTepuaibl Ha 5 5 > VYcTHbIif omnpoc.Brimonxenue
OCHOBE yriepoaa MIPaKTHYECKUX PadOT.
Hroro mo pazaeny 21 21/81 30
Hroro 3a cemectp 21 21/81 30 [3auér
Wroro no aucuurinze 21 21/81 30 |3auer




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

[IpencraBneHsl B MpUIOKEHUH 1.

5 YueoHo-MeToqU4YecKOe ¥ MHPOPMALMOHHOE O0ecTiedeHHe TUCIUTITUHBI (MOTYJIs1)
a) OcHOBHAf JIUTEpATYypa:

1. 3unsurypu 3.J1. [Iporeccel nmonyueHuss HAHOYACTHLl U HaHOMaTepuanoB. HaHoTexHOMOruu [D1eKTpOHHBIH
pecypcl/ O. J. 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 yrmeponusix MmatepuanoB [Tekct]: yueOHO-Meromuueckoe mocodue / B.B.
Masgpunckuit, I.M. Joarymma, MI'TY. 2014. -74c.

0) JonoJiHUTeIbHASL JTUTEPATypa:

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

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

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

B) IIporpammuoe obecneuenne u UnTepHeT-pecypesbl:

ITporpaMMHoe obecnedenme

Haunmenosanue 110 Ne norosopa Cpoxk neiicTBUS JINLEH3UH
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHO
7Zip cB00OOIHO pacnpocTpansemoe [10 0eccpoyHO
Scilab Computation Engine cB00OOIHO pacnpocTpansemoe I[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

Ha3zpanue 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

WNndopmanmonnas cucrema - ExmHoe OKHO J1ocTynma K HMH(QOPMAIMOHHBIM

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

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




Hpnnomenne «OIIeHO‘leIe cpeacTBa il IPOBEACHUA HpOMemyTO‘lHOﬁ arrecranum,»

Ilo I[aHHOﬁ JUCHUIUIUHE TPEAYCMOTPCHBI Pa3IMYHbIC BUABI KOHTPOJISA PE3YIbTaTOB O6y‘IeHI/IHZ TEKyH_[I/Iﬁ
KOHTPOJIb (r[pOBepKa BBITIOJTHCHHUA TIPAKTUYCCKUX U na60paTopHHx 3a):[aHPII>i), HUTOTOBBIN KOHTpOJIb B BHIEC
OK3aMcCHa.

a) HJ'[aHpreMbIe PE3YJIbTAThI oﬁyqe}mﬂ U OHECHOYHBIC CpeaACTBaA /A IPOBEIACHUNA HpOMe)RyTO‘IHOﬁ
aTreCTallum:

KHC-1 CnocoGen cBo0ogHO BJiafeTh (GYHAAMEHTAJBHBIMM H NPUKJIAAHBIMU pa3genamMu (Gpu3ukud u
MaTeMAaTHKH, HEOOXOMMMBIMHM ISl  pelleHHs] HAyYHO-HCCIeJOBATEIbCKMX 3a7a4 mo  (usuke
KOH/JI€HCHPOBAHHOI'0 COCTOSIHMS, B TOM YHCJe H N0 (PU3UKe HAHOCTPYKTYPHBIX 00HEKTOB

Ilepeuyennb TeM AJIsl MOATOTOBKU CAMOMNOATOTOBKH
[onyueHne HAHOCTPYKPHBIX MaTEPHAIIOB.
Crioco0bI BBIIENIEHHST K OYHCTKH HAHOCTPYKTYP.
Knaccudukanms, ciMMeTpusi, CBONCTBA YIIIepOAHBIXHAHOCTPYKTYD.
CIIeKTpOCKOITMUECKHEMETOIBINCCIIEIOBAHUSTHAHOCTPYKTYP.
[TpumeHeHne aTOMHOI CHIIOBOW MUKPOCKOITMH B HAHOCTPYKTYPHBIX MaTepHajax.
HaHoTeXHONOTrUM B 3IIEKTPOHHUKE
CpaBHUTEIBHBIN aHAIN3 (PU3UKO-XUMHUYECKUX CBOMCTB BEIIECTB HAHOCTPYKTYP.
KoMI103uTHBIEHAaHOCTPYKTYpHBIEMATEPHAITBI.

[IpumepHoe 3ananue

[Ipoananu3upoBaTh crekTp AUGHY3NOHHOTO OTPAIKECHUS

Nk wn -~
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Puc. 1. Cnektpel andhdyaHoro otpaxerun obpa3auos creknoyrnepoaa (a), KOHUEeHTPaLUoH-
Has 3aBUCHMOCTb MHTEHCHBHOCTK koneGaTensHo moabl E;y(b)

[IpumepHoe 3ananue
Onumure cBSI3b CTPOSHUS C CBOMCTB MaTepUAIOB.

HaHocTpyKTYPhI
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KHC-3 CnocofeH miIaHMpOBaTh, OPraHW30BbBIBAThb, NPOBOAUTH HCCAEJOBAHHE M AHAJM3UPOBATHL
NOJIy4eHHbIEe HAYy4YHbIe Pe3y/I1bTAThI 10 HANPABJIEHHIO (PU3MKA KOHIeHCHPOBAHHOIO COCTOSIHUSA

IIpuMepHbIii epeyeHb TeM OKJIAI0B:

1. '"llpuMeHeHUE YIBTPAAUCIEPCHBIX, HAHOPA3MEPHBIX YACTHI[ IPH CO3JAHUU BBICOKOIPOYHBIX JOJITOBEUHBIX
0eToHOB",

2. "KoMno3uTsl ¢ MOIUMEpHON MaTpUIlel U YIJIEBOIIOKHAMH B CTPOUTENLCTRE",

3. "Il1eHOYHBICEHAHOMIOKPBITHS JJIsl SHEProcoepekeH s 3aanuit”,

4. HaHOKOMNO3UTHBIE TPYOKH
JUIl MHKEHEPHBIX CUCTEM",

5. "CreknomiacTUKOBasi KOMIIO3UTHas apMaTypa',

6. "Camoouunmaronecs HaHOMOKPBITHS .

7. "IlpuMeHeHHE HAHOTEXHOJOTUI U1 MONY4YEeHHsA TEIUIOM3O/ILIMOHHBIX M OTHE3AIUTHBIX CTPOUTENBHBIX
MaTepuanos",

8. "IlpuMeHeHHE HAHOTEXHOJOTUH I MOTYYEeHUS 3alUTHO-1€KOPAaTUBHBIX MOKPBITHI".

ITpumepHoe 3anaHue

Kakue kpucrammaeckue CTpyKTypbl HAHOYIJIEPO/A BbI BUUTE Ha PUCYHKE?

e

ITpumepHoe 3anaHue
ITo mpexcTaBiIeHHOI CXeMe PACCKaXUTE O CHEKTPOCKOIMMYECKUX METOaX UCCIIEOBaHUs HAHOCTPYKTYP
Y

WUHTe Ompawesue ceema Paccemnue  :jj
a
Ha m — l,?"'
-
I g
g ‘é‘-’ ‘
E Moenowerue
ceama
|
v
ThOMUHBCUBHUUR L
CxemaTuyeckoe nsobpaxeHune
BzawmopgencTene 3/IeKTPOMarHUTHOW BOJIHbI
3NEeKTPOMarHUTHOro M3lyYeHus A -amnnutypa;

C BELLecTBOM =
E - BEKTOp 3NeKTpU4ecKoro

= NOoNA;
H - BeKTop MarHWTHoro

G
x -HaPaenenne
pacnpocTpaHeHWs BOHbI

KHC-4 Cnoco0eH npuMeHATh HA NPAKTHKEe HABBIKH COCTABJICHHMS HAYYHO-TEXHHYECKOH NOKYMEHTalMH,
HAYYHBIX 0TYETOB, 0030POB, /I0KJIA10B, HAIIMCAHHUSA CTAaTell M0 HANPaBJIeHHIO (pU3UKa KOHIEHCHUPOBAHHOIO
COCTOSIHMS ¥ CMEKHBIM HANPABJICHUAM




98]

*

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

19.
20.

Ilepeuenv eonpocoe 0nsa no020mMoOGKU K 3auemy:

CrpoeHue aToma yriepona ¥ Mop(oJIOorusi HCKYCCTBEHHBIX YIIIEPOJHBIX MaTepHalioB. J(uarpamMma COCTOSIHUS
yriiepona.

KoanenrHas CBSI3b, THOpHUIU3ALIUS CBsI3ei, KpPHCTAJUTUUECKHE (opMBI yriaepoza.
JledexThIKprCcTaITHUeCKOMPENIeTKH B YIIIepOIHBIXMaTepHUaiax.

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

Meroapl  HMCCIENOBAHUS ~ CTPYKTYpHl  YIJIEPOAHBIX ~ MAaTepUalioB.  DJEKTPOHHAs ~ MUKPOCKOIMSI.
PeHTreHoCTpyKTYypHBIE METOIBI HCCIIEIOBAHUSI CTPYKTYPbI YIJIEPOAHBIX MATEPHAIIOB.

Ananuz Gpopmbl npoduiieit TudpakunOHHBIX THHUHA. MeToabI OnpeeNieHus] CTPYKTYPHBIX XapaKTEPUCTHK 110
(opMe TUpaKIMOHHBIX MAKCUMYMOB. METOIMOMEHTOB.

Meroauka oOIpeleneHus pa3MepoB  00JacTed KOIEpEeHTHOro paccestHuss M MUKponedopmarmit
TrapMOHUYECKUM aHATU30M MPOQHIS PEHTTCHOBCKUX AU(PAKIUOHHBIX JIMHHUH.

MeToauKH pa3ioKeHHs CIIOKHBIX NEPEKPHIBAIONINXCS TUPPAKIIMOHHBIX MAKCUMYMOB Ha KOMITOHEHTBHI.
MopenupoBaHue CTPYKTYpPHOT'O YIIOPSIIOYESHUsSI B YIIIEPOJHBIX MaTepHaax.

[TonmyueHne WCKYCCTBEHHOrO MOJHMKpHCTaIUIMYecKkoro rpadura. TepmooOpaboTka: kapOOHU3aMs U
rpaduranus. Bausauenpumeceitnarpadurauio.

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

[Monyuenne yrnepoanoro BonokHa. CTpykTypHas Mojenb Pynanna.

Bzanmocssi3b CTPYKTYPHBIX rapamMeTpoB YIIIEPOIHBIX MaTepHaJIOB.
PexpucrannuzannoHHasMoaenbrpaduTaym.

Knaccudukaums yriaepoansix $ha3 1 HAHOCTPYKTYP.

CHHTE3 ¥ CTPYKTYpa KapOUHOUI0B, (hYIepPSHOB M HAHOTPYOOK.

CrtpykTypa U CBOWCTBa THOpPHIHBIX YIJIepoaHbIX (a3 (kapOuMHOaIMa3Hble, TpaduHOBBIE, U3
TIOJIMMEPHU30BaHHBIX (DYJIIEpEHOB | Jp.).

@Ou3nKO-XMMHYECKHUE CBOWCTBA YIVIEPOJHBIX MAaTepUalioB. MeETOIbl HMCCIE0BaHUS (PH3HKO-XUMHUYECKUX
CBOMCTB. B3aMIMOCBSI3bCTPYKTYPBI U CBOWCTB B yIiIepOJHbIXMaTepraax.

OOmme mnpencraBieHHs O KOMIO3UIIMOHHBIX MaTepHaiax, THUII KOMIIO3HTOB, WX KilacCH(UKaIHMs.
CHHTE3KOMIIO3UTOB C TPEOYEeMBIMUCBOHCTBAMH.

OCOOEHHOCTH CTPYKTYphl M CBOWCTB KOMITO3UTOB. CBsSI3yIOIllle€ KOMIIO3MTOB: MEKH, CMOJBI, METAJLIbL
ApPMUPYIOIINEHATIONHUTEINKOMITO3UTOB: YIIIEPOAHBIEBOJIOKHA, HEOPTaHMYECKUECOEJMHEH S, METAILIBL.
CuHTE3, CTPYKTYpa B CBOMCTBA YIIIEPOJI-YTIEPOAHBIX KOMIIO3UIIMOHHBIX MaTEpHAJIOB.

Cunre3 C-KOMIO3UIMOHHBIX MaTepuaioB. BiusHue npumeceit Ha popMHUpOBaHKE CTPYKTYPHI KOMIIO3UTOB

[Ipumepsl TeM TOKIIaI0B

1. Crtpoenue aToMa yriepoja

2. BanenTHble COCTOSIHUSI aTOMa yriepoja

3.  VYruepoa-yraepoanblie cBs3u. KpaTHOCTh CBSI3el U MEKATOMHBIE PACCTOSHU

4. JudpakunoHHBIE METOBI HCCIIEIOBAHHS CTPYKTYPbI YIIIEPOIHBIX MaTepUaiOB

5. MonexkynsipHO-MeXaHHYECKHUE METO/IbI HCCIIEI0BAHMUS CTPYKTYPBHI YTIIEPOIHBIX MAaTEPHAIIOB

6. KBaHTOBO-MexaHMYECKHE METONBI HCCIIEOBAHHS CTPYKTYPHI YIIIEPOIHBIX MaTepUalioB

7. Tlomy>mnupu4ecKknue METO/IbI UCCIEAOBAHMUS CTPYKTYPBI YIIIEPOAHBIX MaTEpHAIIOB

8. Kuaccudukanus yriiepoaHbIX MaTepuaion

9. AnMmas3 (Sp’-rHOpPUIH3AIIS)

10. Tpadur (sp>-ruGpummsaris)

11. KapOus (sp-rubpuauzarust)

12. I'paden

13. Hcropus OTKPBITHS U CBO¥CTBA (hy/UIEPEHOB

14. Crpykrypa u BO3MOXXHbIE (hOPMBI (PysIepeHOB

15. CtpyKTypa MHOTOCIIOMHBIX (hyJICpPECHOB

16. OTKpBITHE U CBOWCTBAHAHOTPYOOK

17. CTpyKTypaoIHOCIOHHBIXHAHOTPYOOK

18. CTpyKTypaMHOI'OCIOHHBIXHAHOTPYOOK

19. (sp — sp’) —rubpuaHEbe Bhassl (rpaduHb)

20. (sp> — sp’) —THOPHIHBIECTPYKTYDEI

21. (sp — sp’) —THOPHAHBIECTPYKTYDEI

22. VraepoansieBonokHau3 IIAH-BonokHa

23. VYrnepoansle BosokHa U3 runppatiemnitonoss (I'TL)

24. YriepoaHbIEBOIOKHAU3IEKOB

25. KpucrammudeckascTpyKTypayriiepoaHOrOBOJIOKHA

26. HckyccTBeHHBIH TpaduT 1 MHTEPKATUPOBAHHBIE COETUHEHHSIM TpaduTa

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

28. KapOumHas ¥ peKpUCTAUIN3ANUOHHASI MOJIC)Tb MeXaHu3Ma rpaduTaiuu

29. I'paduraums kak ycrpaHeHHe Ne(EeKTOB CTPYKTYPhI KPUCTAJUIOB U KaK PsiJi MOCIIEI0BATENbHBIX (ha30BhIX
TIepexoJ10B

30. JedexTsl B peanbHBIXCTPYKTYpaxrpadura

[IpuMeps! TECTOBBIX 3adaHUIL:




1. Monynpe FOHra onHOCIOMHONHAHOTPYOKY:

BeiOepurte ouH OTBET:

Menee 2000 I'Tla

ot 4 o 8 Tlla

ot 1000 mo 5000 I'Tla

oonee 8 TIla

2. lllupuHa 3anperieHHON 30Hbl HAHOTPYOKH MOKET OBITh paBHA:
BeiOepuTe 0IMH MM HECKOJIBKO OTBETOB!

0,5°B

0,05 5B

50 3B

53B

3. BemiecTBa, CTUMYJIHPYIOLIHE POCT OHOCIOWHBIXHAHOTPYOOK:
BeiOepuTe 0MH MM HECKOJIBKO OTBETOB!

KOOAIIbT

Me/b

HUKEJb

Keneszo

LIHK

Mapraser

4. Ipm kakoii TeMneparype IpoUCXoauT rpaduTanust caxu?
BeiOepurte ofuH OTBET:

1500 °C

2500 °C

4000 °C

2000 °C

5. MexcroeBble pacCTOSIHUSI B MHOTOCIIOMHBIX (DyslepeHax COOTBETCTBYIOT 3HaueHHsM... (BbiOepure Hambonee
TOIX OJIATIICE)

BeiOepurte ofuH OTBET:

1,33 um

1,42 am

0,34 um

0,17 um

6. I'ne nerye Bcero oOHapy»XKUTh MHOTOCIIONHHBIE (DyJIepeHbI?
BeiOepure ofuH OTBET:

B rpacduTe

B ayMa3ax

B CTEKJIOYTJIepO/ax

B caxke

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

[IpoMexyTouHas aTTecTaius Mo JUCHUILTHHE BKIIOYAET TEOPETUUECKUE BOTPOCHI, TTO3BOJISIONIUE OIEHUTh YPOBEHD
YCBOCHHS O0YYAIOIIUMUCS 3HAHUM, U MPAKTHICCKHUE 3aJaHUs, BBIABJIAIOIINE CTEIIeHb C(HOPMUPOBAHHOCTH yMCHHIM
Y BJIaJICHUH, IIPOBOIUTCS B (hopMe 3aueTa .

Kpumepuu ouenku (6 coomeemcmeuu c¢ (opmupyemolmu KOMREMEHUYUAMU U NIAAHUPYEMbIMU
pesyiemamamu 00y4enusn):

— Ha OLCHKY «3a4YTEHO» — CTYACHT MOOJDKCH IIOKa3aTb BBICOKUI YPOBCHb 3HAHUI HE TOJLKO Ha YPOBHE
BOCIIPOU3BCACHUA U 00BsICHEHUS I/IH(l)OpMaLII/II/I, HO W HUHTCJIUICKTYaJIbHBIC 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 BOCIPOU3BCIACHHA U 00BICHEH NS
I/IH(l)OpMaHI/II/I, HE MOXKCT IMOKa3aTb MHTCJIJICKTYaJIbHbIC HABBIKK PEHICHUSA IPOCTBIX 3aJa4.




