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Pabouass mporpamMma nucuuIUIMHE «@U3MYeCKUe OCHOBBI MaTepPHAJOBENEHUsI» IS
oOyuarommuxcs 1o HanpasiaeHuto noArorosku 03.03.02 dusuka (IIpoduns: Texunueckas Pusnka
OeCIMJIOTHBIX ~CHCTEM), COCTaBjiieHa Ha OcCHOBaHMH DeepaabHOr0 TrOCYAapCTBEHHOTO
00pa30BaTEeNbHOTO CTaHAapTa BBICIIETO OOpa3oBaHUsT — OakajgaBpuarT 10 HAMPABICHUIO
noarotoBku 03.03.02 dusuka, yTBepKICHHOTO IPUKa30M MHUHHUCTEpCTBA 00pa30BaHMs U HAYKH
Poccuiickoit ®enepanuu ot 07 aBrycra 2020 r. Ne 891 (¢ usm. u nomn.), [Topsaka opranuzanuu u
OCYILECTBIICHHSI 00pa30BaTEeIbHON ACATEIBHOCTH MO0 00pa30BATEIBHBIM MPOrPAMMaM BBICIIETO
oOpa3oBaHusi — TmporpamMMamM OakalaBpuara, TmporpaMMmaM CIHEIUAINTETa, MporpaMMam
MarucTpaTypbl, yYTBEPKICHHOTO MPHUKAa30M MUHHCTEpPCTBA HAayKHM W BBICHIETO 00pa30BaHUS
Poccwuiickoit @eneparuu ot 06 anpernst 2021 r. Ne 245 (¢ u3M. ¥ JI011.), B COOTBETCTBHH C YISOHBIM
1aHoM, yTBepkaeHHbIM YueHbIM coBeToM PI'BOY BO «/lonI'Y» mist Habopa 2025 rona.

PazpaboTtunk:

npodeccop Kadenpsl TEOpeTHUECKOW (U3UKUA H

HAHOTCEXHOJIOTHIA,

I-p. pu3.-mar. HayK, Ipod. A. T'. MunociaBckuii

PaGouass mporpamma omoOpeHa Ha 3acegaHuu KadeApbl TEOPETUYECKOW (QHU3UKH U
HAHOTEXHOJIOTUH.
[Iporokoin ot 10.04.2025 1. Ne 18.

3aBenyromuii kadeapoit A. T. Ilerpenko
COI''TACOBAHO:

W.o. nexana ¢u3nuko-TexHudeckoro paxkyiapTera C. A. ®omenko
16.04.2025 1.

Y4eOHo-MeTo1nYeCcKasi KOMUCCHS PU3NKO-TEXHUYECKOTO (PaKyIbTeTa.
[Tporokomn ot 16.04.2025 1. Ne 4
[Ipeacenarens B. H. Korenko

PykoBonuTens  OCHOBHOW  0oOpa3oBaTeabHOU
IIpOrpamMMbl, KaHJ. (pu3.-MatT. HayK, TOLIEHT. I1. B. Acianos
10.04.2025 .
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1. MECTO JUCLMIIJINHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE OO0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
Y COIYTCTBYIOIINE JUCLUIIINHBL, HA KOTOPBIX OCHOBBIBAETCS U3yYEHUE JaHHOM:

JUCLUIUIMHBl IIporpamMMbl OakanaBpuara: MaTeMaTHUecKui aHaiu3, AHaJIWTHYecKas
reomerpusi, JIuneitnas anre6pa, Mexanuka, MonekymnspHas ¢pusuka, TeopeTndeckas MexaHHKa,
OnekTpoauHamuka, KBanToBas MexaHuka.

1.2. JlucuuruimHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IAHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIecTBYOLIEe!

ABTOMaTH3alUs M3MEPEHMM, KOHTPOJII M MCHbITaHUM, TEeXHOIOrus KOMIIBIOTEPHOTO
3peHus B TEXHUYECKUX cucTemax, IIpon3BoacTBeHHas MpakTUKa: MPEAIUIUIOMHAs IIPAKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTuKa

HanmMenoBanwue mokasarens 3HaueHUE MoKa3aTels
HazBanue oO6pazoBaTebHON MTPOTrpaMMBbI 03.03.02 ®usuka (ITpoduias: Texauueckas
(manee — OIT) ¢u3rKa OECIHIOTHBIX CHCTEM)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.8 dusnyeckre 0OCHOBBI
Y4eOHBIM TJIAHOM MaTepHUAIOBEICHUS
Yacte 00pa3oBaTeNIbHOM MPOrpaMMbl BapuatuBHas yacTth
KonuuecTBO 3a4eTHBIX eIUHULL / BCETO YacOB 3/108

B cnyuae mpenbsBaeHHS OT OO0ydYaroIIerocss WJIM €ro poauTeNs (3aKOHHOTO
IIpEJICTaBUTEINSA) 3asBJICHUS Ha OOydeHHE MO aJalTHUPOBAHHOM 00pa30BaTENbHOW IpOrpamme
BBICILIETO 00pa3oBaHUsl, MOAKPEIJICHHOTO 3aKIIOYEHHEM IICHXOJOT0-MeINKO-TIearorn4ecKon
komuccuu (IIMIIK) nnu Meauko-conmanbHoi sxcneptussl (MCO) ¢ pekoOMEeHJausIMU CO3/1aHus
WHAUBUAYaAIbHON mporpammbl peabumutanuu u abwnurtanuu (UITPA), nannas pabouas
nporpaMMa MOXeT OBITh aJalTHPOBaHA C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 3T0POBBS
oOyuarorerocs.

2.2. Pacnpenenenue yacoB 1o popmMam u rnepuoaaM o0ydeHus

OO0111€€ KOJINYECTBO YaCOB

o

o an CaMOCTOSI-

dopma < 3 6 . o
> 2 neKiu- | jJabopa- | MpakTH- | TEIbHOU opMa
00yueHuns 2 3 BCETO
8 OHHBIX | TOPHBIX | YECKUX | paboThI + KOHTPOJIA
KOHTpPOJIb
Ounas 4 7 34 17 - 57 108 3a4er

3. HEJIN ACHATTIIMHBI

[IpenocraBnenne CUCTEMBl 3HAHMA O MPUUYMHAX M 3aKOHOMEPHOCTSAX (OPMUPOBAHUS
CTPYKTYPBI U CBOMCTB MAaT€pHUAIIOB, XapaKTEPUCTUK UX CBOMCTB, a TAKKE OCHOBHBIX MPHUHIIUIIOB
TEXHOJIOTUU MaTEpPHUaJIOB.
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4. KOMITETEHITMY OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

Komnerenumumn Nunaukaropel Pe3ynbrarel 00ydeHus
OIIK-1. Cnocoben OIIK-1.39. OIIK-1.39.1. 3naer cTpoenue,
HIPUMEHATE 0asoBbIC | AHanuszupyer CTPYKTYpY U CBOMCTBA MaTepHaJIOB.

3HaHMUA B 00JacTH (PU3UKO-
MaTeMaTHYeCKUX H (WJIH)

CCTCCTBCHHBIX  HayK B
cthepe cBOCH
PO ECCHOHATTEHOM
JESTSIILHOCTH;

pe3yJIbTaThl UCIIBITAHUI
KOHKPETHBIX U3/IETUH C
LIEJIBIO UX TOCJIEAYIOIIEN

OI1K-1.39.2. YmMeeT uccuenoBarhb
CTPOCHHE U CTPYKTYPY MaTepHaIOB
OI1K-1.39.3. Bnazgeer HaBbIKaMu

MOJIEpHU3aLUU IIPOrHO3MPOBAHMS 3aBUCUMOCTHU
MEXKy CTPOCHUEM, CTPYKTYPOU U
CBOMCTBAMM MaTEPHAJIOB.

OI1IK-1.40. OIIK-1.40.1. 3HaeT COBpPEMEHHBIH

OpraHH3yeT IMPOBCACHUC
aHaJIn3a CbIPpbA IJIA
YCTAHOBJICHUA
COOTBCTCTBHUA C

ACCOPTHMEHT CBIPbS M MaTepHabl,
UCTIONIb3YyeMbIE B TIPOHM3BOJICTBE
TOBapOB.

OIIK-1.40.2. Ymeer xapakTepu30BaTh

TEXHHUYECKUM 33JJaHUEM | BIMSHHUE ChIPbS U MAaTEPHUAJIOB Ha
HOTPEOUTETBCKUE CBOMCTBA TOBAPOB.
OI1K-1.40.3. Bimageer HaBbIKaMu
aHaJIM3a CTPOCHUS, CTPYKTYPHI U

CBOMCTB MaTCprajIoB

S. I[TPOT'PAMMA JJUCLATTJIMHBI

Hazpanue Tembl Kpatkoe cogepxanue TeMbl (BOIPOCH TEMBI)

Paznen 1.  ®usuyeckue  OCHOBBI

MaTEepHUaIOBEICHUS

BemecTBo CsoiicTBa BEIIECTBA. XnMuueckas
knaccudukanusa. Pdusnyeckas KiaccuUKanus.
CmexHble  moHsATUSA.  AMopdHBIE  TBepible
BELIECTBA.

TBepnoe Teno OcHoBuble mnoHsATusA. Krnaccuduxamus TBepabIx
ten. Kpucrann

Kpucrannorpadus CraHoBieHue buzuku KaK HayKU.
Kpucramnorpagusa. CHHTOHMM M PELIETKH.
Cummerpus B Kpuctauiorpadpuu

MoHoKpucTaIbl MeTtoapl BBIpAlIVBaHUS. [Homumopdusm.

duznueckue cBoiictBa. MeTOAbI UCCIIEI0BAHUS

Meraiutbl 1 METAILTYPrUst Meraiuiel B [leproauyeckoil CUCTEME JIEMEHTOB.
MupoBasi uctopus Mmeramurypruu. JloObiBaromas

MeTajuryprust. O6oraleHue pyisl

UepHas MeTauTyprus PasHoBugHOCTH MeTammypruu. JlomMeHHasl Ieub.

MapreHoBcKast neub. YyryHHOE JIUThE

Cranu 1 ux Npou3BOJCTBO Mup craneit. [luarpamma cocrosiaus Fe-C.
Uyrynsl.  OnektpocTtasnb.  MeTtamrypruyeckue
NPEAIPUITHSL.

Buner tepmuueckoit o0padotku. bynar u namack.
XUMHKO-TepMHUUecKas 00paboTKa

Tepmuueckas o6paboTka craneit
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JlerupoBaHHBIE CTAIN

Knaccudukanus.  3aBUCMMOCTb  CBOWMCTB ~ OT
COCTaBa U CTPYKTYpbl. IHCTpyMEHTalIbHbIE CTAJIH.
Cranu u cruiaBbl ¢ 0COOBIMM CBOHCTBAMU

Merannndeckue KOHCTPYKIIMOHHBIC

Krnaccudukanys KOHCTPYKIIMOHHBIX MaTepUaNIOB.

MaTepUalIbl JlerupoBaHHbIE CTaJIH. CnnaBbl.
Komno3uimonHbeie MaTepuaibl

Hemeramnnueckue KOHCTPYKIIMOHHBIE Knaccudukanusi. [Imactmaccsl. Kepamuxka.

MaTepUalIbl HpeBecHo-noiuMepHble  KOMIO3uUThl.  Crekna.
Pe3unsl

LBeTHast meTamutyprus [BeTHbie wmeTamibl. MeTamnyprus  UBETHBIX
MeTtauioB. llBeTHas Metayutyprusi YKpauHBbI.

[IpounsBoacTeo anmomMunus. [Ipon3BoacTBo Meau

I{BeTHas MeTAILTyprus-2 [{uukoBasgs  MPOMBINIIEHHOCTh.  [Ipon3BoACTBO
cBuHIA. [IpOMBIIIIEHHOCTh TUTaHA
HanotpyOku OymiepeHsl U YIVIEPOJHBIE  HAHOTPYOKH.

[Tosnydyenue HaHOTpYOOK. [IpumeHenue

Martepuansl Oyayuiero

CaMoBOCCTaHABIUBAIOLITUECS MaTepuabl.
TepmoanekTprueckue  MaTepuaibl  OyayIero.
[TepoBCKUTHI. Absporenu. MeTtamarepuansl.

CraneHn. CBepXTBep/ible MaTEpHAJIbI

6. CTPYKTYPA U COAEPXAHUE JUCHUITIJINHBI

6.1. dopma oOydyenus — ouHasi, Kypc — 4, cemectp — 7

HaumeHoBaHus pa3/ienoB U TeM KomiiecTso 4acon
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 1. dusnuecknue 0CHOBBI 34 17 S7 108
MaTepHalOBeICHHSI
BemectBo 2 1 4 7
TBepaoe Teno 2 1 4 7
Kpucrannorpadus 2 1 4 7
MoHOKpHUCTAJIIIBI 2 1 4 7
MeTasibl 1 METaJLTypTUs 2 1 4 7
UYepHas MeTaILTyprus 2 1 4 7
Cranu 1 ux Npou3BOJICTBO 2 1 4 7
Tepmudeckast 00paboTKa cTayei 2 1 4 7
JlerupoBaHHBIE CTAIH 2 1 4 7
Meramueckue KOHCTPYKIIMOHHBIE 2 1 4 7
MaTepHabl
Hemerannnueckne KOHCTPYKIIMOHHBIE 2 1 4 7
MaTepHabl
I[BeTHAs METAIUTYpTHS 3 1 4 8
I{BeTHAst METAIUTYPTHSI-2 3 1 4 8
Hanotpy0ku 3 1 4 8
Matepuaisl Oyayniero 3 3 5 11
NTOTI'O ITO KOMITIOHEHTY OIIOIT 34 17 57 108
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1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpOJIbHBIE BOIIPOCHI
Pazgen 1

1.KakoBbI XapakTepHbIC CBOMCTBA METAJIJIOB M YEM OHM OIIPEIACIISIIOTCS?
2.Yt1o Takoe 3yeMeHTapHas aueiika?
3.Yto Takoe noaumopduzm?

4Yrto Takoe mnapaMeTp KpPUCTAIUIMYECKOM pEIIeTKH, IUIOTHOCTh YIAKOBKM U
KOOPAMHALIMOHHOE YUCII0?

5.Bubl AuCIoKauii ¥ uX CTpOeHUE?
6.KakoBbI mapameTpsl poliecca KpUucTauin3anun?
7.4t0 Takoe nepeoxiaxacHue?

8.KakoBa cBs3b MCKOAY BEJIMYMHOM 3€pHA, CKOPOCTBIO 3apOXKACHHA, CKOPOCTBIO POCTA
KpUCTAJJIOB U CTCIICHBIO HCpCOXHa)KIIeHI/Iﬂ?

9.B 1yeM cymHOCTh MOUGPUITPOBAHUS?

10.Yto npencrasiasitoT cOO0M TBEPAbIE PACTBOPHI 3aMEIICHUS U BHEIPECHHS?

11.00bsICHUTE IPUHIIUT TOCTPOSHHSI KPUBBIX HATPEBAHUS M OXJIAXKICHUS, €CIIU YUCIIO
CTETICHEeW CBOOO B PABHO JABYM U UMeeTcs ofaHa (asza?

12.Kak Oyner BBIIVIAAETh YYacTOK KPUBOW OXJIQXKIEHUs, €CIM YHMCIO CTeleHei
CBOOO/IBI, PABHOTO €IUHHIIE, B CIy4ae BBIMAACHHUS TBEpHo (as3wl u3 xunkoi? To ke, s
qucia cTerneHei cBo00Abl, paBHOT'O HYIIIO.

13.Kakum o6pa30M OMPEACIIAOTCA COCTAaB (1)8.3 M X KOJIMYECTBEHHOE COOTHOIICHUE?

14.B yem paznuune MeX]y SBTEKTOUIHBIM U 3BTEKTUYECKUM MPEBPAILEHUSIMU?

15.B uem paznuune MeX1y YIpYyrod U miacTu4eckon aegopmarusamu?

16.Kak n3meHsieTcst CTpoeHUE MeTaslia B POIecce MIACTHUeCKOl aeopMupoBaHus?
17.Kak BIUSIOT IUCITOKAIMUA HA TIPOYHOCTH MeTasia?

18.ITouemy HaOmMIOJAETCSI OrPOMHOE pa3IM4Me TEOPETHMUECKONM M MpPaKTUYECKOM
19.B yem CynrHOCTh SIBJICHUS HaKJIENa, U Kakoe UMEeT TPAKTUUYECKOE HCTIOIb30BaHHE?

20.Kakue XxapakTepHUCTUKH MEXAHUYECKUX CBOMCTB ONPEAEIAIOTCA IIPU UCTIBITAHUY Ha
pacTspkeHun?

21.Yrto Takoe mopor XJaaHOIOMKOCTH?
22.01 4ero 3aBUCHUT U KaK OMpPEAeAeTCs KOHCTPYKIIMOHHAS POYHOCThH?

23.Kak u3MeHSIOTCS CBOMCTBA JIe()OpMHUPOBAHHOTO METajlIa pH Harpese?

24 Kaxk BIHSIIOT COCTaB CIUIaBa M CTENEHB ITACTUYECKOH JehopMaIiii Ha TEMITEpaTypy
pekpucTamm3auuu’?

25.YTo Takoe KpuTHUYECKas CTeneHb fedopmannn’?
26.B yem paznuure MeX1y XOJIOJHOM U ropsyeil miactTuueckoi nepopmanusimu?

277.KakoBO Ha3HaUEHNE PEKPUCTAIUIN3AUOHHOTO OTKHUIA U KaK OH OCYIIECTBISAETCS

28.B yeMm pasznmuune MEXAy MEePIUTOM, COPOUTOM U TPOOCTHUTOM?



29.YTo Takoe KpuTHYECKasi CKOPOCTh 3aKaJIKN?
30.B 4yem CymHOCTh pEBpaICHH I, TPOUCXOISIIINX IPU OTITYCKE?

31.UeM oTIM4YAIOTCS CTPYKTYpPHl TPOOCTUTA, COpPOMTa M TMEpIUTa OTIHYCKa OT
OJIHOMMEHHBIX CTPYKTYp, 00pa3yroIIUXCs Py paciajie NepeoxaakJIeHHOro aycTeHnuTa?

32.Kak BIMSIOT JIETUPYIOIIKE 3JIEMEHTHI HA TIEPIUTHOE MTPEBpaIlCHUE?
33.Kak BIusIOT JETUPYIOLIUE 3JIEMEHTHI HA MAPTEHCUTHOE IIpeBpalieHue?

34.Kak BIusIOT JETUPYIOLIUE 3JIEMEHTHI Ha IIPEBPALLEHUS TIPU OTITYCKE?

35.B yeM 3akimroyaroTes (pU3NYSCKHEe OCHOBBI XUMHKO-TEPMHUECKOM 00paboTKu?

36.HazHaueHne IEMEHTAIIMHN M PEKUM TEPMUIECKON 00pabOTKH mocye Hee.
37.KakoBbI CBOMCTBA IIEMEHTUPOBAHHBIX U A30TUPOBAHHBIX U3JIETUN?

38.B uem paznuune Mex 1y AU Py3MOHHBIM U TaTbBAHUYECKHM XPOMHUPOBAaHUEM?
39.CymHocTh U Ha3Ha4YeHHe mpoliiecca 6opupoBaHus?

40.Kak BnusieT NOBEPXHOCTHOE YIIPOUYHEHHE HA SKCIUTYyaTallMOHHBIE XapaKTEPUCTUKU
41. Kak npoBOJSTCS UCTIBITAaHUS HA TBEPAOCTH?

42. Kak npoBOJAT UCIBITAHUSI HA PACTSYKEHUE U CKaTHE?

43. Kak nmpoBOJST UCTIBITAHUS HA U3THUO?

44. Kak mpoBOJAT UCIIBITAHUS HA KpyuyeHUe?

45. Kak npoBOJAT UCTIBITAHUS HA yIapHBIA U3rn6?

46. Kak npoBOJAT UCIIBITAHUS HA LIUKJINYECKYIO IPOYHOCTH?

47. Kak npoBOJAT UCHBITAHUS HA JUIUTEIbHYIO IPOYHOCTH?

48. Kak npoBOJsAT UCTIBITAHUS HA TPELLIUHOCTONKOCTD?

49. Kak mnpoBOASAT HWCHBITaHUS HA TPEHIMHOCTOMKOCTh NPU JUHAMUYECKOM
50. Kak npoBoAsT UCHIBITAHUS HA TPEIIMHOCTOMKOCTD MPHU LIUKINYECKOM HarpyXKeHUU

TecToBble 3ananus:

1. Xumuyeckue 3JieMeHTHI, 00JIaJalolHe IOJIOKUTEIbHBIM TeMIEePATYPHBIM
K03 (ppHUMEHTOM JIEeKTPOCONPOTHBJICHU, HA3bIBAIOTCH

1) meTannamu 2) HemeTauiaMu 3) OKUCIUTEISIMU

2. Han6os1ee UIOTHOYNAKOBAHHASI KPUCTAJUINYECKasl pelieTKa MeTallia

1) ouxk 2) ruk 3) roy

3. Kosim4yecTBO aTOMOB, NPUXOASIIMXCA HA OJHY 3JeMEHTAPHYI0 siYeiiky B OLK
peuieTke

1)22)43)6

4. Konu4ecTBO aTOMOB, NPUXOASIIIMXCH HA OJHY JJ1€eMEHTAPHYI0 fiYelKy B IIK
pelieTke

1)22)43)6

5. SIBjieHMe 3aBHCUMOCTH CBOMCTB KPHCTAJIa OT HANIPAaBJeHHUs, BO3HUKAalOLIee B
pe3yJibTaTe YNOPSiA04€HHOI0 PACHOJIOKEHUSI ATOMOB (HOHOB) B IIPOCTPAHCTBE

1) smMuccust 2) nonumMoppusm 3) aHU30TPOITUS

6. HepaBHOMEpPHOCTb CBOHCTB KPUCTAJLIA B PA3JIHYHBIX KPUCTALIOTPaPUIECKUX
HANPABJICHUSAX HA3bIBAIOT

1) nuxBanueit 2) anuzorpomnuei 3) TeKCTypoit

7. JInHelHbIH Ae)eKT CTPOCHHS KPUCTAINYECKOIl peleTKH

1) mucnokarus 2) BakaHcus 3) TpaHUIIA 3€pHA
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8. IloBepXHOCTHBIIi 1e(heKT CTPOEHUS KPUCTANLINYECKOil peleTKH

1) mucnokarus 2) BakaHcus 3) TpaHUIlA 3epHA

9. Ilpu MOBBIIIEHNH TEMIIEPATYPbI KOHIEHTPAIUS BaKAHCHIA

1) Bo3pacraer 2) yObIBaeT 3) ocTaeTcs MOCTOSTHHOM

10. CymmapHasi JyIMHA BeeX JMHUM AUCI0KaNMii B eAMHUIE 00beMa Ha3bIBaeTCsl

1) MIOTHOCTHIO TUCIIOKALNMA 2) BEKTOPOM Oroprepca 3) HCKaKEHUEM PEIISTKH

11. CpoiicTBO MeTANIMYECKHX KPHCTAJUIOB CYHIeCTBEHHO 3aBHCslee OT
IJIOTHOCTH JUCJIOKALMIA

1) ayieKTpOCONPOTUBIEHHE 2) IPOYHOCTD 3) aHU30TPOIHS

12. IIpouecc ycTpaHeHHUs1 BHYTPEHHUX HANPSIKEHUH NPU HArpeBe

1) pexpucramiuzanus 2) Bo3BpaT 3) NOJIUTOHU3ALIUS

13. U3MeHsieTcsl 1M OTHOCHTEJIbHOE YAJINHEHHe MOJIMKPUCTAIMYECKOro MeTalia
¢ YBeJIMYeHHeM CTelleHH ero X0J101Hoi AedopManuu

1) ocTaeTcst IOCTOSIHHOM 2) YBETUYMBACTCS 3) YMEHbIIIACTCS

14. Ilpoumecc oOpa3oBaHMsi M POCTa HOBBIX PaBHOOCHBIX 3epeH W3
Ae(OpMHPOBAHHBIX KPUCTAJLIOB

1) pexpucrammzanus 2) BO3BpaT 3) MOJUTOHU3ALUS 3) TIEpEerpeB

15. edopmanuio, KOTOPYI0 NPOBOAAT NPH TeMmIepaType, Bbillle TeMIepaTypbl
PEKPHUCTAUIN3ALMU HA3BIBAIOT

1) ocraTouHoi#t 2) XonoaHOH 3) ropsiueit

16. YnpouHeHue MeTa/iia B MNpouLecce XOJOAHOI IUIacTHYeCKOH aedopmManuu
o0bsicHsIeTCH

1) yMeHbIIEHHEM YHCIIa AUCTOKALU 2) YBEIMICHUEM YHCIIO0 TUCTOKauii 3) (ha30BBIMU
IIpeBpaLCHUSIMU

17. Bo3HMKHOBeHHe TpPEIIHH NPH Pa3pylIeHUH MPOUCXOAUT MNPH Pa3BUTHH
npouecca

1) ckorieHus BakaHCU 2) CKOTUICHUSI TUCTIOKAIMH 3) MOTUTOHU3AIHT

18. IIpomecc o0Opa3oBaHHsi M PpOCTa HOBBIX PaBHOOCHBIX 3€peH U3
ne¢opMHPOBAHHBIX

1) Bo3BpaT 2) pekpucraiiau3anys 3) NOIUrOHU3ALUS

19. U3;10M, BOBHMKAIOLIHUIA NIPH JUIUTEIHHOM BO3/1eiiCTBUM HUKJINYECKHUX HATPY30K

1) ycranocTHbli 2) Xpynkuit 3) BSI3Kuit

20. KoauuvectBOo (a3 HaxoASIIUXCi B PaBHOBECHMH TPH TNEPBUYHOI
KPHCTAIM3AUH ABYXKOMIIOHEHTHOI'0 CIIJIAaBA HEIBTEKTHYECKOI0 COCTaBa

1) onna 2) nse 3) Tpu

21. Cnaas, 00J1a1a101Hi 00JbIIEH JKHIKOTEKYY€eCThI0

1) nosBTEeKTHYECKUH 2) TBEPABIA pacTBOP 3) 3BTEKTHUECKUI

22. Copep:xkanue yriepoaa (mo macce B NPOLEHTAX) B CIJIaBe 3BTEKTOHIHOIO
cocTaBa

1) 0,8 2) 2,14 3) 4,3

23. YUyryH, B KOTOPOM BeChb YIJIEPOJI HAXOAUTCS B CBOOOJIHOM COCTOSIHHM, H
rpa¢guTHbIe BKJIKYEHNS HMEIOT NJIACTHHYATYIO (hopmMy

1) cepblif nmepnuTHBIA 2) cepblit GeppUTHBIN 3) KOBKHI YyryH

24. YkaxuTe MapKy KauecTBEHHOH, KOHCTPYKIMOHHOM cTa N

1) ctans 30 2) cr 3 3) y7a

25. Mapka KOHCTPYKIIMOHHOI CTaJH 00bLIKHOBEHHOI'0 Ka4ecTBa

1) crane 10 2) cT 1 3) y10

26. Mapka 1eMeHTyeMOii KOHCTPYKIMOHHOI cTa/In

1) y8a 2) crans 60 3) crans 15

27. ®opma rpaduta B yyryne mapku ku30-6

1) mapoBuaHas 2) miacTuHYaTast 3) XJIOMbEBUTHASL

28. UyryHbl, nojy4aemMble MOAUPHIHPOBAHUEM
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1) koBkME U cepble 2) BBICOKONPOUYHBIE M BEPMUKYIsipHbIe 3) Oenble U
rpadUTU3MPOBAHbIE

29. Ctaap umMewmas 00J1b1IYI0 NPOKAJINBAEMOCTH

1) 40x 2) 40 3) 45

30. CTpykTypa nocjie NpaBUJIbHOM 3aKaJIKH cTaau 35

1) mapTeHCUT 2) MapTEHCHUT, AyCTEHUT OCTATOYHbIH 3) MapTEHCHUT, AyCTEHUT
OCTaTOYHBIN, IEMEHTUT BTOPUYHBIIA

31. TepMuuyeckas 00padoTKa HeMEeHTYeMBbIX HU31e Uil

1) omxur 2) HemoaHas 3aKaiKa, HU3KUN OTIYCK 3) MOJIHAs 3aKaliKa

32. MapTeHCHUT oTILycKa o0pa3yercsi

1) 150 — 200 °c 2) 350 — 450 °c 3) 500 — 600 °c

33. Camasi TBepaas (peppUTO-IIEMEHTUTHASI CMeCh

1) mepnut 2) TpoocTut 3) copout

34. HHTeHCHMBHOCTH mpouecca AUPPY3MOHHOTO HACHIIIEHUS] NPH XHUMHKO-
TepMUYECKOi 00padoTKe 3aBUCUT

1) Tena0TH aKTUBALMHU 2) TEMIIEPATyphl XTO 3) CKOPOCTU HarpeBa

35. TepmMuyeckasi 00padoTKa cTaJd MPUBOAAILAS K 00Pa30BaAHUIO PABHOBECHOM
CTPYKTYPBI

1) 3akasika ¢ BBICOKMM OTIIYCKOM 2) HOpMaJIn3auusi 3) MOJHBINA OTHKUT

36. BpicTOpe:kyLue CTaJIN JerupyIoT ... 0CHOBHBIM XHMHYECKUM 3J1eMEHTOM

1)cr2)w3)cu

37. 3nauenue OyKBbI “a” B Mapke craaun 38xn3a

1) conepxanue aTtOMUHUS 2) COJIepKaHUE a30Ta 3) BHICOKOKAYECTBEHHAS

38. UHCTpYMEHTAJILHAA CTAJIb [1JIsl HU3TOTOBJIEHUSI KPYITHOI'O HHCTPYMEHTA

1) y13 2) 13x 3) xBcr

39. Camblii Ten10cTOMKHUII MaTepuaJl

1) T15x6 2) 11x¢ 3) p18

40. Mapka KOpPpO3HOHHOCTOIKOI cTaIn

1) 12x18u9t 2) 20x 3) 50c2

41. Mapka 0c000BbICOKOKA4eCTBEHHOI CTaJIN

1) 12x1819t 2) 30xrca-m 3) 50c2

42. Ha3BaHue CIJIABOB ME/IM C HMHKOM

1) 6poH3bl 2) 1aTyHU 3) MENbXUOPHI

43. Tepmuueckas 00padoTKa, KOTOPOIi MOABepPraioT cnJjias 116

1) crapenue 2) 3akajika ¢ MOCIEIYIOIIIM CTapEHUEM 3) OTXKUT

44, AHTM(PPUKLIHMOHHBIN MaTepHaJl ¢ MATKOH 0CHOBOW M TBepAbIMHU BKJIIOYECHUSIMHU

1) 688 2) 6pc30 3) aucl

45. B n1acTMaccbl 17151 NOBbILIEHUS] MEXaHMYeCKUX CBOMCTB 100aBJISIIOT

1) ctabunu3aTopsl 2) HAMOJIHUTENHN 3) MIACTU(PUKATOPBI

46. HazoBuTe MaTepHaJl ¢ MAKCMMAJIbHOM y/1eJbHON NPOYHOCTHIO

1) crutaBel THTaHa 2) CIUTaBBI AMOMUHUS 3) TEPMOPEAKTOIIACTHI CO CTEKJISTHHBIMU
BOJIOKHAMH

47. IlpounocTth KJiest 0osbiie B 10-100 pa3 B ciiyuae

1) mpu paboTe Ha cxartue 2) npu paboTe Ha pacTsHKEHHE 3) cXxeMa Harpy>KeHUs 3HaUeHus
HE IMeeT

48. Marepuaj aKTHBHO IO/JBepraercsi CBeTOBOMY, O30HHOMY, TeIIOBOMY,
PaaualMOHHOMY, BAKYYMHOMY CTapeHHI0

1) kepamuka 2) pe3uHa 3) KOMIO3ULIMOHHbBIE MaTepHalIbl

7.2.  Tewmbl mUCbMEHHBIX PabOT (TUIIBI 3a/1a4)
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-YCTpONCTBO ¥ MPHUHIIMI ICHCTBHS ONITHYECKOTO METAJIIOrpaduuecKoro
MHUKPOCKOIIa

-M3ydeHre MUKPOCTPYKTYPBI YIIAEPOIUCTHIX CTaIei

-Bnusiaue yriaeposa Ha MUKPOCTPYKTYPY cTajei

-BnusiHue nerupoBaHus Ha MUKPOCTPYKTYPY CTasien

-KomuectBennas metautorpadus

-Onpenenenrne MEXaHUMYECKUX CBOMCTB CTaJIei

-M3ydeHre MUKPOCTPYKTYPBI IIBETHBIX METAJIJIOB (M€/1b, CypbMa, HUKEIIb)
-M3ydeHne MUKPOCTPYKTYpPbl U MEXaHUYECKUX CBOMCTB TUTAHA U €0 CILJIABOB
-M3ydenue crijiaBoB IBETHBIX METAJJIOB

KontponpHast paboTa 1o NpOBEpKE TEOPETUYECKMX 3HAHWH — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIUECA

OOmiast orleHKa 3HAHUK O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHOU
IIKaJie UCXOJS U3 MAaKCUMYMa, IPUBEIEHHOIO B TAOJINLIE HUXKE.

Oprann3annoHHO-yueOHass paboTa B ayAWTOPUM OLEHHBAETCS HA OCHOBE TaKHX
KPUTEPHEB KaK IIOCEIIaeMOCTh 3aHATHH, CBOEBPEMEHHOE M KAaueCTBEHHOE BBIIIOJHEHHE
JIOMAIIIHUX 3aJaHui, aKTUBHOCTh BO BPEeMsI IIPOBEICHHS JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHIA
(ydacTtue B 00CYX/I€HUH TEKYILEro 1 MPOHAEHHOro MaTepuaa, peleHue 3ajaad 1 T.11.).

CamocrosaTenbHas padoTa OIEHMBACTCS HAa OCHOBE IPEIOCTABICHHBIX Ha MPOBEPKY
BBIIOJIHEHHBIX JIOMALIHUX, WHIMBUAYAJIbHBIX 3aJaHUH C YY4E€TOM CBOEBPEMEHHOCTH HX
IPEOCTABICHHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBIIOJIHEHHIO.

KonnyecTtBo 6amioB 3a KOHTPOJBHYIO pabOTy BBIYMCISAETCS Kak cymMMa 0allloB 3a Bce
BXOJsImue B €€ cocrtaB 3amaHus. Kaxmoe 3amaHue OICHWBACTCS HMCXOJS W3 MaKCHMAaJIbHO
BO3MOYKHOTO KOJIMYECTBA OaJIOB C Y4E€TOM IPAaBUJIBHOCTH BBINOJHEHUS 3aJaHMS, TMOJHOTHI
PUBOJIUMBIX OOOCHOBaHUH.

ITo pe3ynbTatam paboThl B ceMecTpe oOyuaromuiicsi, HabpaBuii He MeHee 60 Oaios,
UMEeT MpaBO MOJYYHTH OIEHKY. Te, KTO TIpeTeHayeT Ha Oosiee BBICOKHN 0aul, MPOXOMIST
IPOMEXYTOUHYIO aTTecTaluioo. MakcuMaiabHOE KOJUYECTBO OajllIoB Ha MPOMEXKYTOUHOU
arrectanuu — 100. O0mee komu4ecTBO 0AMTOB 32 CEMECTpP BBIYHCISACTCS KaK MaKCUMaJIbHAS U3
MOJYYEHHBIX 332 CEMECTpP M Ha IPOMEKYTOYHOM aTTEeCTAallUU U BBICTABIISIETCS COTJIACHO IPUHITOMY
HOPSAKY.

8.1. Cewmectp 4

Howmepa pazgenos Bunstr pabot Macnmanbroe
KOJIMYECTBO OaJIJIOB
Opranu3annoHHO-yueOHas paboTa B ayIUTOPHH 20
CaMocTosiTenbHas paboTa 10
1 KoHTposbHbIe paboThI IO MPAKTHKE 10
KonTtponpsHast pabota o TeOpeTHIecKOMY 20
Marepuanry
NTOTI'O 60
[TpomexxyTouHasi aTTecTanus (3a4er) 40
OO0t UTOT 32 CEMecTp 100

CooTBeTcTBHE OAIITIOB OIIEHKE
‘ ‘ ECTS ‘ Orenka nmo naTuOaUTbHON MITKAJe
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KonnyectBo 6amioB Ok3ameH, 1 hepeHIupOBaHHbIH 3auet
n3 100 3a4er
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YJIOBJICTBOPUTEIILHO BUv—
35-59 FX HE 3a4TCHO
0-34 = HEYIOBJICTBOPUTEIHHO Ho 3a9TeIH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O ITPOLECCA

VYuyeOnble 3aHATHS TpoBouATcs B 4 yueOHOM koprmyce Jlonl'Y (r. [onenk, mp.
Tearpansubiit, 13). [lns npoBeaeHus 3aHATHI TpeOyeTCst ayIuTopHsi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTUMEIUMHBIM MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
Me0enu I CTyIeHTOB, pabodyee MECTO MperoiaBaTelis, BbIxol B IHTepHET — MPOBOIHON WIIH C
ucnons3oBanuem Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOIMOTEKH YHUBEpPCUTETAa M JAPYTUX AIIEKTPOHHBIX OUONMMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOIMYECKOe OOECIICUeHUe, MPEICTaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
Kadeapbl TCOPETHUECKON PU3UKU M HAaHOTeXHOJIOrHii(ay1.256).

OOyuaronmecss HWMEIOT BO3MOXHOCTH — HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MelleHHble Ha miardgopme Moodle LleHTpa AuCTaHIIMOHHOIO OOpa3OBaHMS
OI'BOY BO «/lonl'Y». IIpn n3y4eHnn JUCUUIUIMHBI MOTYT IPUMEHSATHCS JJIEKTPOHHOE 00ydeHHe
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIHH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHLIMOHHOTO  OOpa3OBaHHUS
OCYILECTBIISICTCSI TEKYLIUH KOHTPOJb 3HAHMH OOY4YalOLUIMXCS HAa OCHOBE TECTUPOBAHHS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENILHON paOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEparypa

1. Munocnasckuii, A. I'. Koncniekt nexuuii no kypcy "MatepuanoBeieHue, TEXHOIOT U
KOHCTPYKIIMOHHBIX MaTepuanos" / A. I'. Munocnasckuii ; 'OV BIIO "Jlonenkuii HalfmoHaTbHBIN
yauBepcutet". - Jloneuk : JJonHY, 2016. - 340 c.

2. MarepuanoBeJjeHUE€ U TEXHOJOTHsS KOHCTPYKIMOHHBIX MaTepuajoB : Yueb. Ui
ctynenToB BTy30B / FO. I1. Connues, B. A. Becenos, B. I1. [lemanuesuu u ap. ; [Tox pen. 1O. II.
ConHIies. - 2-e u3a. - M. : MUCHUC, 1996. - 576 c.

3. bBypasnes, 0. M. [IpombinuieHHast 5KOJIOTHS M TEXHOJIOTHS OCHOBHBIX TIPOU3BO/ICTB
/ ¥O. M. Bypagnes ; [lonen. Hat. yH-T. - [lorenk : JJorHY, 2006. - 503 c.

10.2. JlononHMTENbHAs JIUTEpATypa

4. bypasnes, 0. M. OcHOBBl MH)XEHEPUHU IMOBEPXHOCTH METAJUIMUECKUX JeTaliell U
KOHCTPYKIUH : [yueObHoe nocobue] / 0. M. Bypasnes, H. I1. Banunein, A. I'. MunocnaBckuii ;
'OV BIIO [loHenkwii HallMOHAIBHBIN yHHBEpCUTET. - JloHerk : TOY BIIO "/TorHVY", 2017. - 251
c.

5. [HenuceBuu, C. A. MarepuanoBeneHue u HaydHo-TexHu4eckuil mporpecc / C. A.
Jenucesnu. - K. : Hayk. nymka, 1991. - 158,[2] c.

6. TomoBun, FO. W. Beeaenme B wHanorexnwky / 1O. W. TomoBun. - M.
Mammunoctpoenue, 2007. - 493 c.
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11. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHasi 3JIEKTPOHHAas onbIHoTeKA (HOBb): dbenepaipHas
rocyiapctBeHHass mHdopMmarmonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

31.03.2025). — Pesxxum mocrymna: cBoOOHBIH, nojnucka. HeoOxomuma ycTaHOBKA MTPOTPaMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 31.03.2025). — Pexxum mocTyma: ajisi aBTOPU30B.
IIOJIb30BaTENe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas »nexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
31.03.2025). — Pexxum goctymna: CBOOOAHBIN. — TEKCT: 3JCKTPOHHBIHA.

4. DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata obpamenus: 31.03.2025). — Pexum mocryma: uznanus CereBoid
AIIEKTPOHHON OMOJIMOTEKH, ISl aBTOPU30B. MOJIb30BaTeNIeH. — TEKCT: 3JIeKTPOHHBIM.
5. IBC KOpaiitT: snekTpoHHas OubiMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata oOpamenus: 31.03.2025). — Pexum
JOCTyTA: U3/1aHusl CBOOOIHOTO OCTYIA, AJI1 aBTOPU30B. MOJIb30BaTeNei. — TeKCT: 3IeKTPOHHBII.
6. DJIeKTPOHHO-0nbIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lorl'Y». —

Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 31.03.2025). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.
7. DyieKTpoHHbII KaTajgor Hayunoit 6ubnmoreku Jlonl'Y: pasnmen caiirta / Hb

Houl'Y. — Tekcr: anekrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oopamienus: 31.03.2025). — Pexum mocTyma: MOMCK CBOOOIHBIH, 3JIEKTPOHHBIC JTOKYMEHTBI
— 15 monwb3oBarened JJonl'y.

8. duexTponnblii apxuB Jloul'Y: pa3gen caiita/ Hb Jlonl'Y. — TekcT: 31eKTpOHHBIN
// 9BC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 31.03.2025). — Pexxum
JOCTyTa: CBOOOTHBIM.

12. ITPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatusHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX Y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MpOrpaMMHOI0 00ECTIEUeHHUS ).
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