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MHopmapna o Bnanensue: DenepanpHoe rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeIbHOE

®NO: Tackaes CEPFQV‘@ €Bmn4 YUPEKICHHE BBICIIEro 00pa3oBaHus
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VHUKa bH bl IDOCNAMMHBIA KIIOY: Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHHUS

nmogritdnr IIpULIUl"/I jJICI\IpUHHUI‘/II IIW’T‘T%PI{AYKH POCCHH

04c19ed8

bfb98f35%95{717%148639§817‘885%%9? nucupiee (Moaynio) «Pu3uKa MpOYHOCTH U MEXaHUYECKHUE CBOMCTBA MaTepUaIoB»

no Hanparnenuro noarotosku 28.03.02 «<Hanounxenepus» @0V BO «Henl Yy

Bepcus noxymenra - 1

crp. 1

IlepBelii 3x3eMILIAP

KOITS Ne

DOoH/ OLIEHOYHBIX CPEACTB JJIA MPOMEKYTOYHOM aTTeCTALUU
M0 AUCHUILIMHE (MOIYIIIO)
Du3uKa NPOYHOCTH U MEXaHUYECKHe CBOMCTBA MAaTEPHAJIOB

Hamnpagnenure noaroToBku (CeuaaibHOCTD)

HanorexHoJsioruu B MaTepHuaJTOBECACHUHA

28.03.02 HanonH:keHepust

HamnpasneHHocTs (Ipoduiib)

ITpucBanBaemas kBasnpuKanys
bakaaasp
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DU

MHMNHOBPHAYKU POCCHUN
DenepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

YUpEKAECHHE BBICIIETO 00pa30BaHUs

«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT

Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

cTp. 2

IlepBelii 3x3eMILIAP

KOITS Ne

Conep:xkanue
1. [TaciopT poHIa OTIECHOYHBIX CPE/ICTB

2. [lepeuenb popMUpYEMbIX KOMIETEHITHIA
2.1. KomniereHUnu, 3aKpeIIEHHBIE 33 JUCIUIUTMHON

3. ConeprxkaHue OLEHOYHBIX CPEJCTB MO NUCLHILINHE

3.1. Buapl OIIEHOYHBIX CPEJCTB

3.2. ConeprkaHu€ OLIEHOYHBIX CPEICTB
4. TlopsimoK IPOBEACHUS U KPUTEPHUU OLICHUBAHUS TTPOMEKYTOUHON

aTTeCcTaluu

4.1. ITopsimok NpOBEACHUS TPOMEKYTOUYHOU aTTECTALIUU

4.2. Pe3ynpTaThl IPOMEKYTOUHOM aTTECTAIIMN U YPOBHU COPMUPOBAHHOCTU

KOMIIETEHIIUI

© ®I'bOY BO «Henl'V»




DU

MHHOBPHAYKH POCCUN

DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUpeKIECHUE BbICIIETro 00pa3oBaHus
«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

cTp. 3 IlepBelii 3x3eMILIAP

KOITS Ne

1. MACIIOPT ®OHIA OIIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 28.03.02 Hanoumxenepus
Hampasnennocts (nmpoduins): HanoTexHOMOTHM B MaTepuaIoBeICHUN

Hucunnmaa: Ou3znka MIpOYHOCTH U MEXaHUYECKHUE CBOMCTBA MAaTEPUAJIOB
Cemectp: 8
dopMa IPOMEKYTOYHOU aTTECTALMU: 3a4ET

Cucrema

OLICHUBAHU A .

OLICHUBAHHUC

UCITOJIb30BAaHUEM OAJITbHO-PEUTUHTOBOM CUCTEMBI.

2.1. KomnereHnum, 3aKpenjiéHHbIE 32 TN CHUIIJINHON
N3yuenue nucuuruinabl «Du3nka MPpOYHOCTH U MEXAHUYECKHE CBOWCTBA

pe3yJbTaToB

OCYIICCTBIIACTCA C

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUIA

MaTepUaioB)» HAMPaBICHO Ha POPMUPOBAHKE CIEAYIOMIUX KOMITCTCHITHIA:

Konsl komrre-

Copep:xaHue KomIie-

CZ;IJ{II;IC/I:O TEHIUI COTJIaCHO NHauKaTopsl TOCTUKEHUS Ilepeuens TIaHUPYEMBIX PE3YIIbTa-
droc kommieTeHnnu corsacao OITOIT TOB O0YYCHHMS 10 TUCIUILINHE
PIOC (OITOIT BO)
(OIIOIT BO)
1 2 3 4
YK-1 Crioco0eH ocymecTB- VYK-1.1. BolmomHseT MOUCK 3HAaTh:
JIATh MIOUCK, KpUTHYE- uHGOpMAIUH, OTIPEACTSACT Hns moctmxenus YK-1.1: OcHos-
CKH{ aHAJIN3 ¥ CHHTE3 | KPUTEPHUH CUCTEMHOTO aHANM3a | HbIe IOHATHUS U pa3fenbl (pr3uKu
uHGpOpMAIUH, TTPUME- MOCTaBJICHHBIX 33]1a4. NPOYHOCTH U MEXaHUYECKHE CBOM-
HATh CUCTEMHBIN VK-1.2. Ucnone3yeT KpUTHU4e- | CTBA MAaTEpPHAJIOB
MOAXOA ISl peLIEHUS CKUI aHaJIN3, CUCTEMATU3ALNI0 | YMETh!
MIOCTABJICHHBIX 3a7a4 u 0000menne nHpopManuu Hns noctmxennsa YK-1.2: ocy-
JUTSL PELICHUS TTIOCTABICHHBIX HIECTBISATh MIOUCK, KPUTUICCKHIA
3amad. aHal3 ¥ CUHTE3 UH(OopMaIuy,
IIPUMCHSATH CUCTEMHBIN
MOJXOJ 715l PELLIeHUs TIOCTABJICH-
HBIX MTPOPECCHOHANBHBIX 33124
Bnaners:
Hns noctmwkenus YK-1.2: Mero-
JlaMU TIOMCKa U aHAIH3a nHpOopMa-
IIAY B TIpo(peCcCHOHAILHOM 001acTn
IK-2 Cnocoben  opranuzo- | [IK-2.1: 3HaeT OCHOBHbIC B3a- | 3HATH:
BBHIBATh MpoBeneHNe | UMoAomnonHsomue Metonsl u | Jng goctmwxenus ITK-2.1: ocHoB-
KOMIUIEKCHBIX ~ WCCIIe- | METOJIUKH UCCIIEIOBAHUS | HbIC TIPUHIIUAIIBI TOCTPOCHUSI (HU3H-
JIOBAaHUM CTPYKTYPBI W | CTPYKTYPbl M CBOWCTB HAHO- | YECKUX MCCIICIOBAHMMU, Kiaccudu-
CBOWCTB HAHOCTPYKTY- | CTPYKTYPUPOBAHHBIX  KOMIIO- | KAI[MI0 COBPEMEHHBIX METOAOB 00-

PUPOBAHHBIX KOMIIO3H-
IIMOHHBIX MaTCpHaJIOB

3UIMOHHBIX MaTEPHATIOB
[IK-2.2: Vwmeer: aHaIM3HPO-

paboOTKH Pe3ynbTaTOB,;
YMeTn:

© ®I'bOY BO «Henl'V»




DU

MUHOBPHAYKU POCCUU
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUpeKIECHUE BbICIIETro 00pa3oBaHus
«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT

Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

cTp. 4 IlepBelii 3x3eMILIAP

KOITS Ne

BaTh MMEIOIIUECS JIUTEepaTyp-
HEIE JJAHHBIE 110 HOBBIM IIOJXO-
JlaM K UCCJICIOBAHUIO CTPYKTY-
pbl U CBOWCTB MaTepuasoB,
obecreunBaTh coOmoacHNe
TEXHUYECKUX YCIOBUH Ha BCEX
CTaJHUAX MPOBEIACHHUS  KOM-
TIJICKCHBIX HCCHC}IOBaHI/Iﬁ
CTPYKTYpbl W CBOWHCTB HaHO-
CTPYKTYPUPOBAHHBIX  KOMIIO-
3UIIUOHHBIX MaTepI/IaIIOB

TIK-2.3: Biazeer HaBBIKaMHU
paboTel ¢ OCHOBHOW TpUOOp-
HOM 0a30M IS HCCIIENOBaHMS
CTPYKTYphl M CBOWCTB HaHO-
CTPYKTYPUPOBAHHBIX  KOMIIO-
3UIIMOHHBIX MAaTEPUAIOB

Hns noctmwxenuns [1K-2.2: popmu-
pOBaTh 3a/1a4K UCCIICIOBAHHS,
NPUMEHSThH Ha PAKTHKE COBPE-
MEHHBIE METOBI 00Pa0OTKH pe-
3yJIbTATOB

Bnanets:

Jns moctmxenns [1K-2.3: meTona-
MU ¥ HHCTPYMEHTAaMH aHalln3a u
MO/JICTUPOBAHUS, OCHOBHBIMH IO~
HATHSIMH, 3aKOHAMH ¥ MOJACIISIMHU
(hu3uKH

© ®I'bOY BO «Henl'V»




MHMNHOBPHAYKU POCCHUN
DenepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

DU

YUpeKIECHUE BbICIIETro 00pa3oBaHus
«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

cTp. 5

IlepBelii 3x3eMILIAP

KOITS Ne

3.1 Buabl OlIeHOYHBIX CPEICTB

3. COOEP’)KAHUE OHEHOYHBIX CPEACTB IIO AUCHUIIJIMHE

Haumenosanue
HaumenoBanue
Kon xomnerenmmu/ OILIEHOYHOTO CPEJICTBA
Ne KonTponupyembie OLICHOYHOTO N
TUTAHUPYEMBIC PE3yITbTaThI Ha TIPOMEXKYTOYHON
/1 TeMbl/ pa3aeiibl CpencTBa s
o0yueHus arrecranuu/Ne
TEKYIIEro KOHTPOJIsS
3aJIaHus

Jnst moctwkenns YK-1.1 Paznen 1. Benenue KontpoasHas padota | 3aganue tecta Nel-4,

3HaTh: OCHOBHEIC MTOHSITHS BOIIPOCHI K  3aUeTy

Y pasnaeibl GU3MKH MPOY- Nel-2

HOCTU U MEXaHUYECKHE Pasmen 2. Toueunsle | KonTponbHas pabora | 3amanue tecra Ne5-8,

CBOICTBa MaTepUAIIOB TeheKThI BOTIIPOCBI K  3aUeTy

Hns noctmwkenus YK-1.2 Ne3-6

YMETb: OCYINECTBIIATH I10- Pazpmen 3. lucnokanmu | KonrponsHas padora | 3aganne Tecrta Ne9-

HCK, KPUTHUYCCKHH aHATHN3 U 12,

CHHTE3 HH()OPMAIIHUH, IPH- BOTIIPOCBI K  3aUeTy

MEHATh CHCTEMHBIMH Ne7-13

MIOAXOJ U1 peIICHNUs I10- Pasmen 4. Jedextsl | KouTponbHas pabora | 3amanue Tecta Nel3-

CTaBJICHHBIX npoq)eccno— YIaKOBKH 16'

HaJIbHBIX 3a]a4 BOIIPOCBI K  3aUeTy

Hust pgoctwkenns YK-1.2 Nel14-22

BIaeTh: MeTogaMu moucka

W aHamM3a MHGOpPMAIMH B Pa3nen S. KonTponsHast pabora | 3amanue tecta Nel7-

npodeccuoHaNIbHOM Me)faHqucxne 20,

0BIACTH CBOMCTBa METAJLIOB BOMPOCHI K  3a4eTy

Ne23-28

3HaTh:

1 st moctmkenns [1K-2.1:

OCHOBHBIE IPUHIIUITBI TIO-
CTpoeHUs PU3NIECKHX HC-
clleZIOBaHMH, Kilaccu(prKa-
IO COBPEMEHHBIX METO-
0B 00pabOTKH pe3ynbTa-
TOB,

YMerTsb:

Hns noctmwxkenus [1K-2.2:
(hopMHpOBaTH 331241 HC-
CIIeZIOBAHHUS, IPUMEHSTH Ha
MPaKTHKE COBPEMEHHEIE
METOJTbI 00PabOTKHU pe3yIib-
TaToOB

Bnanets:

Jns  moctmwkenns T1K-2.3:
METOZaMHM u
HHCTPYMEHTAMHU aHajlu3a |
MO/ICITMPOBAHUS,
OCHOBHBIMH  IIOHSATHSIMH,
3aKOHAMH M MOJCJISIMH

© ®I'bOY BO «Henl'V»




DU

MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

YUpeKIECHUE BbICIIETro 00pa3oBaHus

Duznueckuil paKyasTeT

«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)

Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

®DOH/1 OLIEHOYHBIX CPENCTB MO AUCHMIUIMHE (MORym0) «DU3KKa MPOYHOCTH U MEXaHHUYECKHE CBOHCTBA MaTepPHAIOB»

o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

cTp. 6

IlepBelii 3x3eMILIAP

KOITS Ne

| pusnku |

3.2 Conep:xaHue OLICHOYHBIX CPeICTB

ba3a TecToBBIX BOIPOCOB

No dopmyJIHpOBKa BOIpOCa BapuaHnTbl 0TBETOB
/1
Pa3nen 1 Berenenue
1 Mertamndeckas CBS3b XapaKTepU3yeTcs ... 1. B3auMOJECTBHEM MOJIOKUTENBHBIX U
OTPULIATENIbHBIX HOHOB;
2. B3auMo/ielicTBHEM MOJIOKUTETbHBIX
HOHOB U 3JIEKTPOHHOI0 ra3a BaJIeHT-
HBIX 3JIEKTPOHOB;
3. B3aMMOJICHICTBUEM Tap BAJICHTHBIX
AIIEKTPOHOB;
4. cMelIeHHeM IEKTPUYECKUX 3apsi/ioB B
MOJIEKYJIaX ¥ aTOMax U MOSBICHHS Cla-
00ro AMEKTPUYECKOTO MPUTSIKEHHUSL.
2 K moBepXHOCTHBIM JieeKTaM OTHOCSTCS 1. nehexThl, UMEIOIINE MaJbIe pa3MephI
BO BCEX TPEX HaNpaBICHUSIX;
2. neeKThl, UMEIOIIKE MaJIble pa3MephI B
JIBYX HampaBlICHUSIX;
3. neexThI, NMEIIHME MAJIbIe pa3Me-
pbl B OIHOM HANIPABJICHHH;
3 B pamkax mozaenu TBepbIX LIapoB B TETpa- 1.0.22r u 0.41r;
sapudeckue u oktadapudeckue myctotsl ['TIK | 2. 0.29r u 0.154r;
u I'TIY pemerok MmoxxHO Briucathb cdepsl pa- | 3. 0.15r u 0.45r;
JUYCOM ... H ...
4 Kakue u3 yka3aHHbIX KyOMYECKHUX PEIIETOK 1. ITpocTas
SBJISIFOTCS TFIOTHOYTTAaKOBAHHBIMU ? 2.TIK
3. OLIK
4. Ty
5) XapakTepHucTuKa PEeIETKH, ONPEeIIomas 1. mapaMeTpoM peLeTKH.
YHCIIO AaTOMOB, HaXOIAIINXCSA HA HAUMEHb- 2. k03¢ (HULHEHTOM KOMIIAKTHOCTH.
IIIEM PaBHOM PacCTOSIHUU, OT JAHHOTO aTOMa | 3. KOOPAMHAIMOHHBIM YHCJIOM.
HA3bIBACTCH. .. 4. Gazucom.
Paznen 2. Toueunsie ged ekt
6 OnHUM U3 BO3MOXKHBIX MexaHu3MoB o0pa3zo- | 1. B. IlloTkwu;
BaHUs TOYEUHBIX J1e()eKTOB sABIseTCs 00pazo- | 2. SI.U. ®dpeHKeIb;
BaHUE Tapbl BAaKaHCUSA-MEKI0y3enbHbIH aToM. | 3. V. JI. Bparr u I'. B. Bynbed.
Kem nipeyioxken Takoil MmexaHuzm?
7 C noBellIEHUEM TEMIIEpATypbl MeTa/lla yuc- | 1. yMeHblaercs;
JIO BAKaHCHH ... 2. pacrer;
3. ocTaeTcsi HOCTOSIHHBIM.

© ®I'bOY BO «Henl'V»




MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

YUpEKAECHHE BBICIIETO 00pa30BaHUs

DU

Duznueckuil paKyasTeT

Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

crp. 7

IlepBelii 3x3eMILIAP

KOITS Ne

B tBepoM pacTBOpe BHEAPEHHUS aTOMBI IIPH-
MHCEH pacnoyiararoTcs B ...

1. y3max pemeTKku pacTBOPUTEIS;
2. Me:KI0Yy3/TUSIX PellleTKH PacTBOPH-
TeJIsl;

Kax HaspiBaercs neexr, BbI3BaHHBINA OTCYT-
CTBHUEM aTOMa B y3JI€ KPUCTAUIMUECKOU pe-
IETKN?

1. nuciaokarusl.

2. nopa.

3. BakaHcHSs.

4. MEeXXy3€JIbHBINA aTOM.

10

Bakancus sBisieTcst 1eeKkToMm. ..

1. 0OBEMHBIM.
2. TOYEYHBIM.
3. MOBEPXHOCTHBIM.
4. TMHENHBIM.

Pasnen 3. Jlncnokaruu

11

JledheKT KpUCTAUTHYECKON PEIIeTKH, TPEeI-
CTaBISIOUIMIA COOOW Kpaii JTMITHEN moy-
IIJIOCKOCTH, HAa3bIBAETCH. . .

1. AUcJIOKALIMEH.
2. rpaHuLel 3epHa.
3. IBOMHUKOM.

4. BakaHCHEH.

12

UTto Takoe 3KCTPamiIoCcKOCTh?

1. [TmockocTk pa3aena pparMeHTOB 3epHa
WK OJIOKOB MO3aUYHOUN CTPYKTYPBHI.

2. [ToBepxXHOCTHBIN Ae(HEKT KPUCTAILITH-
YECKOHU PEILETKHU.

3. ATOMHas MOJYILUIOCKOCTh, HE UMe-
H01IAsl NPOAOJIKEHUsS] B HUZKHEH NI
BePXHel 4acTAX KPUCTAUIHYECKOM
pelieTKu.

4. ATOMHasi TJIOCKOCTb, IO KOTOPOM
MPOUCXOAUT CKOJIBKCHHUC O,Z[HOI>'I qacTHu
KpHCTaJIa OTHOCUTENBHO JPYTOM.

13

Kaxk naspiBaercs nedexT, mpencTaBIIsroIIit
co00M 00J1aCTh UCKAKEHUN KPUCTATTHNYECKOM
pEIIETKH BIOJb Kpasi SKCTPAIIOCKOCTH?

1. KpaeBas qucioxkanusi.
2. Ilenouka BaKkaHCHIA.

3. MuxkpoTpeniuHa.

4. BUHTOBasT TUCIOKALIUS.

14

I[I/ICHOKaI_[I/IH IMoJjiydcHa Impu oMo 4actu4-
HOI'0 ¢ABUTA I10 INIOCKOCTHU BOKPYI JTUHHUHU

1. KpaeBas nucioxarus.

2. Ilenmoyka BaKaHCHH.

3. MukpoTpemuHa.

4. BunroBasi IMCJIOKAUS.

15

Bexrop broprepca — s10 ...

1. Mmepa cBUra u SHEPTUU UCKAKEHUS
KPUCTAJUIMYECKON PELIETKH;

2. BEKTOp, MOKa3bIBAIOIIMI HAIPABJIECHUE
CKOJIbJKEHUS AUCIOKAIUHY;

3. BEKTOD, ONPEEINIIOMINNA OpUEHTAIIIO
JCJIOKALlMU B IPOCTPAHCTBE KPUCTAILIA.

Paznen 4. JlepexTs! ynakoBku

© ®I'bOY BO «Henl'V»




MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

YUpEKAECHHE BBICIIETO 00pa30BaHUs

DU

Duznueckuil paKyasTeT

Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

cTp. 8

IlepBelii 3x3eMILIAP

KOITS Ne

16

CBOMCTBO, 3aKII04aIoieecs B ClIOCOOHOCTH
BCIICCTBA CyH_IGCTBOBaTI: B paSHI/I‘IHBIX KpI/I-
CTAJUTMYECKUX MOIU(DUKAITUAX, HA3bIBACTCHL. .

1. momumopduzMom.
2. uzoMopHu3zMoM.
3. aHU30TPOMHUEH.

4. uzomepueil.

17

VYkazare nedext ynakoBku Berautanus B ['TIK
pelIeTKe.

1. ABCABCABC
2. ABCACABC
3. ABCACBCABC

18

JIBOTHMKHOBaHHE — JTO ...

1. cuMMeTpHUYHAs NepeopHeHTALHS
o0JiacTell KPUCTAJVINYECKOH PelIeTKH.
2. acMMMeTpUYHas IepeopUeHTaLUs 00-
JIACTEN KPUCTAJUIMYECKOU PELIETKU.

3. oOpa3zoBaHME CTYIIEHbKH Ha IIOBEPXHO-
CTHU UJCAIBHOI0 KPUCTAJLIA.

19

Atmocdepsr Kortpenna — ato ...

1. neno4kM ocazkaeHHbIX AaTOMOB NPH-
Meceil B10JIb Kpasi SKCTPANJIOCKOCTH.
2. 00y1acTH ynopsI04eHHOTO PacIioo-
KCHUA HpI/IMeCHI:IX aTOMOB BHG,Z[pGHHH
BOKPYT JIUHUU JUCITOKAITHH.

3. NU3MCHCHHBIC KOHI.[GHTpaI_[I/II/I HpI/IMec-
HBIX aTOMOB WJIM aTOMOB JIETUPYIOIIETO
dJIeMEHTA B Ie(DeKTe YIaKOBKH PaCTsIHY-
TOU JTUCIOKALIUH.

20

Atmocdepsr CHyka — 3TO ...

1. Henouyku oca’xI€HHBIX AaTOMOB IIpUMeE-
ceHl BIOJb Kpast 9KCTPAILIOCKOCTH.

2. 00J1acTH YIOPSIT0YEHHOT0 PacIoJio-
sKeHHs IPUMECHBIX AaTOMOB BHEJPECHHU S
BOKPYT JINHUHU AUCIOKALNMH.

3. U3MEHEHHbIE KOHLIEHTPAlluu IIPUMeC-
HBIX aTOMOB WJIX aTOMOB JIETUPYIOLETO
JJIEMEHTA B e(heKTE yIaKOBKU PACTAHY-
TON AMCIIOKALIMHN.

Pa3nen 5. Mexanudeckue cBOHCTBA METAJJIOB

21

CriocoOHOCTh MaTepualia COIPOTUBIIATHCS
JENCTBUIO BHEIIHUX CHJI, HE pa3pyllasch,
Ha3bIBACTCH. ..

1. BA3KOCTHIO.
2. IIACTUYHOCTBIO.
3. MPOYHOCTHIO.
4. TBEpAOCTBIO.

22

Hakinerr mpeacrasisieT co0oii. ..

1. mpouecc popmupoBaHus cyO3epeH npu
Harpese 1eGOopMUPOBAHHOTO METaJlIa.

2. 00pa3oBaHNE HOBBIX PABHOOCHBIX 3€-
peH U3 1eOpMHUPOBAHHBIX KPUCTAIIIOB.
3. ynpoyHeHue MeTaJl/1a MPH IJIACTH-
YeCKOM Ae(popMHpPOBAHHU.

4. u3MeHeHue pa3MepoB U (PopMbI Tena
mon I[eﬁCTBHGM BHCIIHUX CHII.
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23 3aKaamBaeMOCTh CTaIu — 3TO. .. 1. cnocoGHOCTH CTAJIN K YBeJIHYEHUIO
TBEPIOCTH MPH 3aKAJIKe.

2. TITyOMHA MapTEHCUTHOM 30HBI TTOCIIE
3aKaJIKH.

3. mporiecc oOpa3oBaHMsI MAPTCHCHTA.

4. mony4eHue mocie 3aKalku paBHOMEP-
HOU TBEPJOCTH O CEYCHUIO M3ICIHSL.

24 | Kakue HanpspKeHUS BBI3BIBAIOT IJIACTHYE- 1. JItoOmIe;
cKyto nedopmaruio? 2. KacaTeabHble;
3. HopmasibHblie
25 Kaxkue nanpsokeHus TPUBOIAT K XPYITKOMY 1. JTxoOwre;
paspyleHuto? 2. KacarenbHble;

3. HopmaabHble.

3a1aun K NPaKTHYeCKHM 3aHATHAM

[IpakTuyeckoe 3ansarue 1.

1. PaccunTarp, CKOJIBKO aTOMOB IPUXOIUTCS HA OJHY IEMEHTApHYIO SYEHKy B KpHUCTAJIIax:
a) ¢ mpocToii kyouueckoi pemrerkoii; 0) ¢ OLIK pemerkoii, B) ¢ ['IK pemerkoii u 1) ¢ I'TTY
pELIETKO.

2. BeruucnuTh CTeneHb ymakoBKH aTOMOB (Z) B KPUCTAJIAX, HMEIOIINX
a) mpocTylo Kyoudeckyto cTpykrypy; 0) OLIK ctpyktypy; B) 'LIK ctpykrypy; r) ['TIY ctpyk-
Typy.

3. B HEKOTOPBIX MeTaIIaX MPOUCXOIUT CTPYKTYPHBIH MEPeXo] OT 00bEMHOIICHTPHUPOBAHHOM K
TpaHEeIEHTPUPOBAHHON KyOUUYECKOM pelIeTKe, MPaKTUIECKH HE COTPOBOKIAIOIIHIICS U3MEHE-
HueM oOobema tena. Haittu orHomenue d1/d2, rae d1, d2 - kparyaiimme pacCTOSHUS MEXTY
aTOMaMHM B TPaHELIEHTPUPOBAHHON U 0OBEMHOLIEHTPUPOBAHHOM peleTKax.

4.V xpucrannnueckoro xenesa, umeromniero OLIK kpuct. pemerky, NoCTOsHHas PEETKN
paBHa 2,86 x10-10 M. OieHUTh IOTHOCTH 3TOTO BEIIECTBA, €CIIU MOJISIPHAS Macca €ro paBHa
0,0558 Kr/MOJIB.

5. CreprkeHb U3 cepebpa HarpeBaeTcs 10 TeMIepaTyphl IUIaBICHUS, TO OTHOCUTEIHHOE YBEIIH-
YEHHWE [UIMHBI CTEP)KHS IPEBBIINIAET OTHOCUTENBHOE YBEIMUYEHHE IapamMeTpa pPelmeEéTKd Ha
5.6*10-5.

[IpakTuueckoe 3aHgarue 2.

1. ITocTpouTs TEMIIEpaTypHYIO 3aBUCUMOCTH KoHLeHTparuu Bakancuit (T = 200, 400, 600,
800, 1000, 1200 K) nns meraia ¢ sHEpruei oopa3zoBanus Bakancuii 1.53B.

2. OnpenenuTh SHEPTUI0 00pa30BaHMs BaKaHCHH ISl MEIH, €CIIM KOHIICHTpPAIMs BaKaHCHI
npu temneparype 1100 cocrasnser 10-5.

3. OmpenenuTs SHEPTU0 00pa30BaHUs BaKaHCUU i Meau (B 3B), ecu KOHIIEHTpaIlusl BaKkaH-
cuit ipu Temneparype 1100 K cocrasmsier 10-5.
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4. OnpenenuTe OTHOLIEHUE YNCIIA IApOB B IUIOTHEHMIIEH YIIAKOBKE K YMCIY OKTa3ApUUYECKUX U
TETPAPUUYECKUX ITYCTOT.

5. OnpenenuTs TEMIEPATypy, PHU KOTOPOH YMCIIO BaKAaHCUH B KPUCTAJLIE C SHEPTHEH 00pa3o-
BaHus 1200 m3B cootBercTByeT 3.5-10-7.

[IpakTuueckoe 3ansrue 3.

1. OmpenenuTh KOHLIEHTPAIMIO BAKAHCUH JUTSI METaJlla ¢ SHEpruei 00pa3oBaHUs BaKaHCUN
1.755B npu Temnieparype 950 0C.

2. Beraucnuts atomusiid paaunyc aiis OLK meramna ¢ mapamerpom pemietku a0 = 0.3294 am.
3. Berunciauts atomusnid paguyc st 'K metamna ¢ mapamerpom pemretku a0 = 0.40862 HMm.

4. OnpenenuTb KPUCTAIUINYECKYIO CTPYKTYPY Ul METalla C MapaMeTpOM pPEIIeTKH ap =
0.49489 uM 1 aromMHBIM paguycoM I =(0.1426 HM.

5. OnpenenuTh KPUCTALTNIECKYIO CTPYKTYPY AJI METaJlIa ¢ MapaMeTPOM PEIIETKH ag =
0.42906 am 1 atomHBIM paauycoM I' = 0.1858 Hm.

[IpakTuueckoe 3andarue 4.

1. InotHocTs Kamus, umeromero OLIK crpykTypy, coctapiser 0.855 r/cm®. MossipHas Macca
39.09 r/momnb. OnpenenuTh paBHOBECHBIN MapaMeTp PEUIETKH U aTOMHBIN pajuyc.

2. Onpenenutsh iotTHOCTh Co, nMeroriero I'TIY pemerky. Monsipaas macca — 58.93 r/monb,
napametp pemetku a = 0.2505 uwm, oTHOIIEHHE c/a = 1.632.

3. IlnotHocts Topust, umeroero I'LIK crpykrypy, cocrasister 11.72 r/cm3. Monsipaas macca
0.232 kr/monb. OnpeaenuTh paBHOBECHBIN MTapaMeTpP PEIIECTKA U aTOMHBIN paauyc.

4. Metann o0agaeT KyOUuecKor CTPYKTYpPO# TUIOTHOCTBIO 2.6 T/cM3, MOJISIPHOM Maccon —
87.62 r/moinb u mapamerpom pemeTku 0.60849 am. OnpenenuTs KPUCTATUTUIECKYIO CTPYKTYPY
MeTajia.

5. IlnotHocth Metarua, umetomiero ['TIY crpykrypy, cocraisier 11.85 r/cm3. PaBHOBecHBIIH
napameTp pemetku u3.456 A u otHomenue c¢/a = 1.599. OnpenenuTs MOISIPHYIO MacCy U 9TO
3TO 3a METaJll.

Bonpocsl k 3a4ery

1. Kpucraminueckoe CTpOCHHUE METAIIIOB OCHOBHBIE TUITbl XUMUYECKOM CBSI3H.
Mertoabl ucciaenoBanus CTPYKTypbl MeTaoB. Kpucraminueckue u amopd-
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14,
15.
16.
17.
18.
19.
20.

21,

22,

23.

Hble Tena. KoopaunanmonHoe yncino. AHu3oTponus KpuctaiwioB. CTpoeHue
pealIbHbIX KPUCTAIIJIOB U AC(PEKTHI.

Knaccudukanus n1eexkToB KpUCTaNIMYECKON pelIeTKA. Bubl TOUeUHbIX
nedexron. 'LIK, OLIK, I'TTY pemetku. MckaxeHue pemerku BOKPYT TOYEU-
HBIX J1e(DEeKTOB.

TepMoauHaMUKa TOUYEYHBIX AEPEKTOB.

Murpaiys To4edHbIX 1e(PEKTOB.

W cTOYHUKY U CTOKU TOYEHYHBIX Je(DEKTOB.

[ToBeneHrne BakaHCUM IIPU 3aKAJIKE U OTKUTre. MeTo bl OnpeAeIeHus: KOH-
LEHTpalM1 BaKaHCHU, SHEPTUH UX 00pPa30BaHUS U MUTPALUU.

Hucnokanuu. Bexktop broprepca.

Kpaeas nucnokanus. CKOIbXKEHUE KPACBOW TUCIOKALINH.

BunroBas nucnokanus. CKOIbXKEHUE BUHTOBOM JUCIOKAIIUH.

. CMellIaHHbIE TUCTOKALNY U UX JIBUKEHUE.
. Yripyrue cBOMCTBa AUCIOKAUKA dHEprust quciokanuu. CUlibl, 1eMCTBYIOLINE

Ha JUCJIOKAIIHIO.

. YIIpyroe B3auMoOJICMCTBUAE NAPAIUICIBHBIX KPACBbIX JUCIOKAIUN.
. Jlucmokanuu B TUIMMMYHBIX METAIUIMYECKUX CTPYKTYypax NOAPa3ACICHUE JTUC-

JIOKALMM Ha MOJIHBIE U YACTUYHBIE. DHEPreTUYECKUN KPUTEPUN TUCIIOKALIU-
OHHBIX PEAKLHUN.

[InoTHeNME yIaKOBKH.

JIBoMHMKYIOIIAs1 UCIIOKanus. /uciokanyuu B ynopsIOYEHHBIX CIUIaBaX.
B3aunmopeiicTBue auciokanuii ¢ npuMecHeIMu atomamu. Atmocdepst Kot-
Tpesa.

Atmocdepsr Cayka. ATmocdepsl Cy3yku. B3aumoaelicTBrue AucIokaIuii ¢
BAKAHCHUAMU U MEKY3€JIbHBIMU aTOMaMHU.

[Ipoucxoxaenue auciaokanuii. CeTku auciokanuii. [ImoTHOCTh AUCTOKAIUH.
Pa3mHOMXeHMe qucinokanuii Ipy miacTUYecKon aedopmanuu.

Topmorxenne nucnokamuii: cuiia [aepica. TopmoxxeHre nUuCIoKanum rpa-
HULIAMH 3€PEH U Cy03epeH.

TopMmoskeHue nucaoKanuii JUCIEPCHBIMU YacTHIIaMU. Beirnbanue qucioka-
AN MEXIY JUCIIEPCHBIMU YacThlaMu. JIOKaIpHOE NONEPEYHOE CKOIBKEHUE.
[lepepe3anue AUCIOKAUMUIMU JUCIIEPCHBIX YACTUL.

TopmokeHre AUCIOKAUKA aTOMAMHU IPUMECEN U JIETUPYIOIIUX JJIEMEHTOB.
Topmoskenue aucnokanuii armocpepamu. TopMokeHHE TUCIOKAINNA B TBEP-
JbIX pacTBOPAX.

Hanpsokenus u nepopmannu. Terzop HanpspkeHud u qedopMariui.
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24. CxeMbl HAPSHKEHHOTO U AS(POPMUPOBAHHOTO COCTOSIHUS MPU MEXAaHUYECKHUX
UCHIBITAaHUSAX pa3aUuHbIX BUI0B. Kilaccupukanys MexaHMueCcKux UCTbITa-
HUM.

25. Ynpyrue cBoiictBa. 3akoH ['yka U KOHCTaHTBI YIIPYTUX CBOMCTB. MeToabl
ONpEIEIEHUS YIIPYTUX CBOMCTB.

26. [Inactuueckas negopmarus u geopMaliMoHHOE yipouneHue. Jledopmariu-
OHHOE YIIPOYHEHNE MOHO Y MOJMKPUCTAIIIIOB.

2. BnugHue pa3inyHbiX (PaKTOPOB Ha MIACTUYECKYIO JIe(popMalnio METAIIIIOB U
ux JeopMalMOHHOE YIPOUHEHHUE: BIMSIHUE SHEPTUH, TEMIIEPATYyPhI, IPUMeE-
Cell.

28. Bugpl pa3pylieHus METaIoB. XPYMKOE U BA3KOE paspylieHne. MexaHu3mbl
3apOXKIEHUS TPEILIVH.

4. MOPAAOK HPOBEJIEHMSA WU KPUTEPUM OLEHUWBAHUSA
MMPOMEXYTOYHOM ATTECTAIIUU

4.1. Ilopsinok mpoBeAeHUs MPOMEKYTOYHOMH aTTeCTALUN

[IpomexxyTouHast aTTecTalus MO KaKIAOMY M3 IPOWJIEHHBIX pa3/iesioB Mpo-
BOJMTCS] IUCBMEHHO B JIBa 3Tara.

Ha nepBom sTamne CTyJIeHT pemaeT TeCTbl OTKPBITOTO TUIA CO CBOOOHBIM
OTBETOM, COCTOSIIIIME U3 O BOIIPOCOB. [IpOIOIKUTENBHOCTD — 5 MUHYT.

Ha BTOpOM 3Tane cTyAeHT OTBEYAET Ha OJMH U3 BONPOCOB K 3a4ETy, COOT-
BETCTBYIOILMI TOMY WJIA MHOMY pas3zaeiy. Bpems moAaroToBku K OTBETY Ha BO-
npockl ounera — 10 MuUHYT.

4.2. Pe3yabTrarbl  NPOMEXKYTOUYHOW  aTrTecTallMM M  YPOBHH
c¢opMHUPOBAHHOCTH KOMIIETEHIIM A

4.2.1. Kputepuu onieHMBaHMsI 0TBETA HA BOMPOCHI
MakcumalibHbIM 0ajul 32 OTBET HA TEOPETUUYECKUN BOMPOC U3 KAXKJOro pasjelna
— 5 OannoB. Kputepuu onieHUBaHUsI OTBETOB IO pa3eiaM JUCHUILIAHBL:

Otnuano/ Xoporo/ VYnosnerBoputenbHo/3a | HeynosneTBopurenbHo/
3a4TeHO/ 3a4TeHO/ 9TeHO/ HEe3a4TeHO/
5 6anos 4 Gama 3 Gamna 2-0 GannoB
Beicokuii ypoBeHb CpenHuii ypoBeHb ba3oBbIi1 ypoBeHb Henocrarounsi
OCBOEHHUS OCBOEHHUS YpOBEHb OCBOCHHUS YpOBEHb OCBOCHHUS
MIPOBEPSAEMBIX MIPOBEPSAEMBIX MIPOBEPSAEMBIX MIPOBEPSIEMBIX
KOMIIETEHIIN I KOMIIETEHIIN I KOMIIETEHIIN I KOMIIETEHIIN I
OOyuaromuiics OO0yyvaromuiics OO6yuaronuiicst 3HaKoM | OOyJaromuiics He 3HAET
OTJIMYHO 3HACT XOPOIIIO 3HAET C MaTepHaioM, BIaJIeeT | OCHOBHBIX MOJIOKESHUH

© ®I'bOY BO «Henl'V»



MUHOBPHAYKU POCCUU

DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUpeKIECHUE BbICIIETro 00pa3oBaHus

«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)

DU

Duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1

crp. 13

IlepBelii 3x3eMILIAP

KOITS Ne

Marepua, yMeer
aHAJM3UPOBATh
npobaemy u
apryMEHTHUPOBAHO
HN3JI0KUTH CBOKO TO‘IKy
3peHMUsI, BIIaJICET
JOCTATOYHBIM dJIs1
BBICKa3bIBaAHUS
JIEKCUYCCKHUM 3aI1acoM,
TPaMOTHO U3BSICHSICTCS
Ha I/IHOCTpaHHOM A3BIKEC
C HCIOJIb30BaHUEM
TOYHBIX TepMI/IHOB n
Ha3BaHUM.
OOyuaromuiics
MPAKTHYECKH HE
JIOTTYCKaeT ONIMOOK.

marepual, ymecT

TOUYKY 3pEHUS,
BJIaJICET
JOCTAaTOYHBIM IS
BBICKA3LIBaAHHUS
JIEKCUYECKUM
3a1acom,
TPaMOTHO
U3BICHSETCA Ha
WHOCTPAaHHOM
SI3BIKE C
HCITOJIb30BAaHUEM
TOYHBIX TEPMHUHOB
1 Ha3BaHMIM.
OO0yyvaromuiics
JOTyCKaeT
HE3HAUYMTEIbHBIE
OIIINOKH.

JOCTAaTOYHBIM AJIA

aHAJIM3UPOBATh BBICKa3bIBaHHSI
npooiemMy u JICKCUYECKUM 3aIacoM.
aprymeHTupoBaHo | OOydaromuiics
U3JIOKUTH CBOIO | IOMTyCKAeT

bakTrdecKue u
SI3BIKOBLIE OIIINOKH, HE
orepupyer
JIEKCUYECKUM 3aI1acoM
10 TEME.

BOTIPOCA, HE
OpUEHTHUPYETCS B
OCHOBHBIX ITOHSTHSX,
U3JlaraeT MarepHua ¢
TPYAOM, C TPYObIMHU
(haKTHYEeCKUMU U
SI3BIKOBBIMH OILIOKAMU,
700 OTKa3bIBACTCS OT
OTBETOB Ha BOMPOCHI.

4.2.2. Kputepuu olleHUBAHUS TeCTA
Tect dopmupyercss B cucreme oanektpoHHoro oOydenuss MOODLE.
MaxkcuMainbHbIi 0ast 3a TecT — 5 0aJlIoB.

Onenka OTtnruno/ Xopomo/ | YnosnerBopurens | HeynosneTBoputensHo/
3a4TEHO 3a4TEHO HO/3a4TE€HO HE3aYTEHO
Bamnsr 5 6aiutoB 4 banna 3 baiuta 2-0 daymtoB
YpoBeHb BBEICOKHI cpeaHui 0a30BBbIil HEJTOCTAaTOYHBIN
OCBOEHHUS
MIPOBEPSAEMBIX
KOMIIETEHIIN I

Takum 0Opa3om, 3a pabOTy B CEMECTPE CTYACHT MOXET MOJYy4YUTh MaKCH-

myM 50 Oasos.

4.2.3. Ilopsiiok mpoBeieHUsI 3a4eTa U KPUTEPUH €r0 OLIEHKHU
Ecnu cTyneHT 3a Bpems paboThl B ceMecTpe Habpaim MeHee 35 6auioB, Jis
HEro 3a4eT MPOXOJUT B JBA dTama; eciau 35 0ayuioB U 0oJjiee — TOIBKO BTOPOIA

3TaI B MUCbMEHHO-YCTHOM (opMe 1o OuiieTam.

Ha nepBom 3tame 3adera ctyAeHT BbinoJHsAeT TecT u3 10 Bornpocos. IIpo-
JNOJDKUTENBHOCTh — 20 MUHYT. KpuTepun olieHMBaHMsI Te€CTa: KaX /bl MPaBUIIb-
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HbII 0TBET — 1 0aiu1. MakcumalibHOE KomdyecTBO 0auioB — 10. UToOBbI TECT OBLIT
3a4TCH, CTYJACHT JIOJDKCH JIaTh MpaBUJIbHBIC OTBETHI IO KpailHeW mMepe Ha 6 Bo-
npocoB u3 10. Eciau Tect He 3a4TeH, TO JI0 BTOPOTO dTara 3a4dera CTyACHT He J10-

IIyCKaeTcsl.
Ouenka 3auTeHo Heszaureno
basnbt 10-6 6amnoB 5-0 GamioB
YpoBeHb OCBOEHHS TPOBEPSAEMBIX KOMIIETCHIUN 0a30BbIi HEJIOCTATOYHBIN

Ha BTOpOM 3Tame CTyIeHT OTBEYaeT HA OJUH BOIIPOC M3 COOTBETCTBYIO-
IIETO CIHCKA M PelIaeT OJHY 3a1a4dy. BpeMs MOATrOTOBKU K OTBETY — 25 MUHYT.
Ecnu ctyneHt 3a Bpems paboTsl B cemectpe HaOpas 45-50 6amioB, TO OH OCBO-

O0KJ1aeTCsl OT PEeIIeHUs 3aauH.

MakcuMainbHbIi 0asut 3a OTBETHI 1o Omtety — 50 6aioB.

Kpurepnu onieHMBaHNs TEOPETUUECKUX BOIIPOCOB:

XapakTepuCTUKH OTBETA baer YpoBeHb ocBoE-
HUS TIpOBepsie-
MBIX KOMIIETEH-
17071
OtBetns1 Ha 00a Borpoca OusieTa, BOCIIPOU3BEIS COOTBETCTBY-
IOIUE MATeMaTUYECKUE BBIKIAKH U JIOTHYECKHE PaCCyXkJe-
HUS, 33/1a4a MOJIHOCTHIO pellieHa, CTYJeHT MpaBUiIbHO 000cHO- |  45-50 BBICOKHM
BBIBACT NPHUHSITHIE pPEIICHUs. BO3MOXHBI HECYIIECTBCHHBIE
OIMOKH.
CTyneHT TBepIO 3HAET MaTepuaj, TPAaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, HO MPH 3TOM JOIYCKAIOTCS HETrpyOble OIUOKH 35-44 ope it
pH BBIBOZIC JOPMYI U PEIICHUU 33]]a4H UITU OTCYTCTBHE HEKO-
TOPBIX AJIIEMEHTOB BBIBOJA.
3HaeT «TEOPEeTHYECKU MUHUMYM», T.€. OTBEYaeT Ha BOIPOC
0a30BOr0 YPOBHSI M 3HAET OCHOBHBIC TMOHATHS, COOTHOIICHUS .
N 10-33 0a30BbIN
(6e3 BBIBOMA), Ha3BaHWE W (DU3MYECKUN CMBICT BEIHYHUH TI0
JPYTUM BOIIPOCOB OMJIETA.
He MoxeT 0TBETUTH Ha BOIIPOC 6a30BOr0 YPOBHS 0 HEJ0CTaTOYHBIN

[lpu moaBEeNEHNH WTOTOB YYUTBHIBAIOTCS PE3YIbTATHl MIPOMEKYTOUYHBIX aTTECTa-
nuii. [lomydeHHbIE 3a TEKyIIyl0 aTTeCcTaluio (3a4eT) Oauibl CyMMHPYIOTCS C
OayyiaMu, TOMYYCHHBIMH 33 KaXKIBIA 3Tall MPH MPOXOXKICHUH MPOMEKYTOUHOU

aTTeCTaLUU:

Kpurepuu onennBanus 3adera:
0-64 Oama - HE3ayeT;
65-100 — 3auer.
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MUHOBPHAYKU POCCUU
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeIbHOE
@y yUYpexIeHHE BHICLIEro 00pa3oBaHus
«Hensbunckuii rocynapcrsenHbli yausepcute» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCHPOBAHHOTO COCTOSHUS

@DOH/ OLICHOYHBIX CPEACTB 110 AUCHHMILIMHE (MOAy0) «PHU3KKa IPOYHOCTH M MEXaHUUECKUE CBOICTBA MaTePHAIIOBY
o Hanpasnenuio nmoarorosku 28.03.02 «Hanoumxkenepus» @I'BOY BO «Uenl Vy

Bepcus noxymenra - 1 crp. 15 IlepBelii 3x3eMILIAP KOITS Ne

Oco0eHHOCTH TIPOBEICHUU TPOIIETYPhl OIICHUBAHUS PE3yJIbTaTOB 00yde-

HUSl UTHBAJIHUJOB U JIUI] C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU 3/I0pOBbsi 0003HaUe-
HBI B paboueil mporpaMMe AUCUUILITUHBI (MOTYJIs).

YpoBHU chOPMHUPOBAHHOCTH KOMIETEHITUN OMPEAEISIETCS CIICTYIOITIM

obpazom:

1.

Bricokuii ypoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIMI COOTBETCTBYET OLICHKE
OTJIMYHO:

npeanojaraer GopMUpOBaHHE KOMIIETEHIIMI Ha BBICOKOM YPOBHE: CTYJEHT
CBOOOJHO BJaJCET OCHOBHOM TEPMHUHOJIOTHEW M TOHATUHWHBIM anmapaToM
pazzaena GU3MKU KOHJACHCUPOBAHHOTO COCTOSTHUS «DU3HMKa MPOYHOCTH U ME-
XaHWYECKHEe CBOMCTBAa MaTEpHAIOB», YTO MO3BOJSET (OPMYJIHUPOBATH BHIBO-
JIbI ¥ YYaCTBOBATh B JIUCKYCCHUM MO y4€OHBIM BOMPOCAM JTAaHHOUW AUCITUTLIH-
HBI; TIOJTHOCTBIO C(POPMUPOBAHO YMEHHE MPUMEHATH MOJYYCHHYIO TEOPETHU-
YeCcKylo 0asy i perieHus: KOHKPETHBIX MPAaKTHYECKUX 3a/7ad U YBEPEHHO
BJIAJIETh HABBIKOM UX PEILLICHUS,

CpenHuii ypoBEHb COOTBETCTBYET OLICHKE XOPOIIIO:

npeanojaraer GopMUpOBaHUE KOMIIETCHIIMNA HAa CPETHEM YpPOBHE: CTYJEHT
XOpOLIO BJIAJIEET OCHOBHOM TEPMHUHOJIOTUEN Y MOHATUWHBIM aIlllapaToM pas3-
nena GU3MKU KOHJICHCUPOBAHHOTO cOCTOsIHUS «Du3nka MPOYHOCTH U MeXa-
HUYECKHE CBOMCTBAa MaTEpUaIoBy»; CPOPMHUPOBAHO YMEHUE MPUMEHSTH TOJTY-
YEHHYIO TEOPETUUECKYI0 0a3y MJid PeIIeHHUs] KOHKPETHBIX MPAKTUYECKUX 3a-
Jlay ¥ BJIAJETh HaBbIKAMU pellieHUs] 0a30BbIX 3a]1a4;

ba30BbIil ypOBEHb COOTBETCTBYET OLICHKE YAOBICTBOPUTEIBHO:
npezamnonaraet GopMUpPOBaHNE KOMIIETCHIINI HAa HAYaJIbHOM YPOBHE: CTYACHT
3HAET «TEOPETUYECKUM MUHHUMYM» U HEAOCTATOYHO BJIAJEET METOJAMU pe-
mieHus: 0a30BBIX 3a7a4 B 00yacT (DU3UKU TMPOYHOCTH M MEXAHWYECKUX
CBOWCTB MaTEpHAJIOB;

Hwu3sknii ypoBeHb COOTBETCTBYET OLIEHKE HEYIOBJIETBOPUTEIIHHO:

CTYAECHT HE BJIQJICET OCHOBHOM TEPMHUHOJIOTMEH U IMOHITUWHBIM amlllapaToM
pasnena pU3MKU KOHJEHCUPOBAHHOTO COCTOSAHMS «DU3nKa MPOYHOCTH U Me-
XaHUYECKHE CBOMCTBA MaTEpPHAIOB»; HE BIaJceT HABBIKAMH peIICHUs 0a30-
BBIX 3371a4 B 00J1aCTH (PM3UKHM TPOYHOCTH U MEXaHUUECKHX CBOMCTB MaTEpH-
aJI0B.

© ®I'bOY BO «Henl'V»




28.03.02 Hanounxxenepusi, Hanotexnosiorun B MmatepuajoBeaenuu, ®OC no gucuunjiuHe
"@u3nka NPOYHOCTH U MeXaHMYeCKHe cBoiicTBa Marepuaos', 2025 r.H., ouHas popma
o0yueHust

DoH/1 OLIEHOYHBIX CPEeACTB IMCHMILIMHBI (MO1YJs1) 0100PEH U PEKOMEH/10BAH:

IIpopexTop 1o y4uebHoi paboTe yTBepkaeno 24.02.25 A.A. CaramaroB
Y4eHpIM coBeTOM (pr3MUecKoro ¢aKynpTeTa

IIpotoxkon 3acemanus Ne 06 ot 20.02.2025

IIpencenarens YueHoro coBeta
(usnueckoro daxysapreTa COTJIACOBAHO M.A. 3arpebun

3aceganueM kadgenpsl pU3NKH KOHAEHCUPOBAHHOIO COCTOSTHUS

IIpoTokon 3acenanus Ne 04 ot 18.02.2025

3aBenyrommii kKadeapoii COIVIACOBAHO B.Jl. byuesnbHukoB
ABTOp (COCTaBHTEIH) B.B. CokonoBckuit

CTpykTypa padoueii mporpaMmbl coO0TBeTcTBYeT npukaly pekropa ®I'bOY BO «Ueal ' ¥V» ot «13»
anpess 2021 r. Ne 247-1
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