@OH/I ONEHOYHBIX CPEJICTB 1O JIMCIMIIIHHE
TTPHEM 2017 r.
DOPMA OBYUYEHHS 3A0OYHAS

JIEMEHTBI ®U3HKH TBEPJIOI'O TEJIA

Hanpassienue nogarotonkn/

Ay 15.03.01 MammurocTpoeHne

ObpaszosatesibHast (1porpaMma

(einpaeariosss, (apodmas)) OBopy/1oBaHKe H TEXHOIOIHA CBAPOMHOIO NPOHIBOACTBA

Crenuanusanms

Yposens obpazosanus | seicmee obpazosanne — GakanappHar

Kype| 3 | cemectp | 6

TpynoeMKOCTh B KpeaHTax R}
(3a4eTHERIX eAMHHIAX)

3asenyromuit kadeapoi — |
PYKOBOJHTENb OTAEICHHA HA Kiumenos B.A.
Pyxo oo Vﬁ/ i AA
YKOBOJIHTE b epuna A.A.
[lpenonasarens 0@«/‘” Kopocresnesa E.H.

2020 r.



1. Poan AUCHHUIIIIMHBI «IJ1eMeHThI (l)I/I3I/IKI/I TBEPAOIro TE€jaa» B (l)OpMHpOBaHHH KOMIIeTEeHIInii BBIITYCKHHUKA:

JJieMeHT 06pa3oBaTeabLHOI Kon ocl;e(z:[]];’:g(b)lﬂ Cocrapisiioniye pe3yJbTaToOB 0CBOCHHSI (IECKPHITOPBI KOMIETEeH i)
NporpaMmbl (IMCUMIJINHA, Cemectp KOMITeTeHIIMH HaunmeHoBanue KoMIneTeHIMU H
npaktuka, F'HA) Kox aNMMeHOBaHHe
TK(Y)- 3HaeT (QyHAaMEHTaNbHbIE 3aKOHBI M OCHOBHBIE MOJIEIH
19.B1 (hm3uKM TBEPAOTO TEIa
CrocoOeH ydJacTBOBAaTh B
abote Ha
P Pl PA. PG Ymeer  ¢GopMynupoBaTb ~ OCHOBHBIE  ONPEAEICHUS
HWHHOBAIlIMOHHBIMU
DJIeMEHTHI TK(V)-19 I P8’ P9 ’ PlO’ MpeaMeTa, HCIOJIb30BaTh YpaBHEHHS (PH3MKH TBEPIOTO
(UMK TBEPIOro 5 ™) TIPOCKTaMH,  MCIONB3YS | IS, 7, » | IK(Y)- | Tena uisi KOHKPETHBIX (U3HYECKUX CUTYALHil, IIPOBOAHTH
Tesa 6azoBbie metonpl | P11 19.V1 HEoOX0qUMbIE MaTeMaTHUECKHE npeoOpasoBanus,
HCCIIeIOBATEIHCKOM OOBSICHATH cozepaHue (yHAaMEHTANbHBIX MPUHLUIIOB U
IesITeIbHOCTH 3aKOHOB, a TaKX¢C CII0COOBI peICHUA TCXHUYCCKUX 3a1a4d
TIK(Y) Brnanmeer onbITOM NMpUMEHEHUS OOIIMX METOJO0B (PH3HMKH
1931 TBEPAOrO Tejla K PELICHUI0 KOHKPETHBIX WHXKECHEPHBIX
] 3aJa4 B 00J1aCTH MaIIMHOCTPOCHUS

2. IMToka3zaTeau U MeTOALI OLICHUBAHUSA

Il1aHupyeMble pe3yIbTaThl 00YYEHHS 0 TUCHHILINHE

Koa konTpompyemoii

HaunmeHoBanue pa3aeaa

MeToabl OLeHNBAHUS

Kon HaumeHoBanue KOMIIeTeHIHH (MM ee JHCHUILIMHBI (O1eHoYHbIe MEPONPHSATHS)
4acTH)
PJI-1 | IlpumensaTs 3HaHMA QyHIaMEHTAIbHBIX 3aKOHOB, TEOPHH, IK(Y)-19.31 Paszpnen (monyan) 1. OTyYeT 1o MpaKTUYECKOMY

ypaBHEHUH U METOJIOB (PU3MKHU TBEPIOTO Tela MPH
pean3alny TEXHOIOTUYECKHUX IPOLIECCOB

MalIMHOCTPOUTCIIBHOT'O TPONU3BOJCTBA

DJIeMEHTBI 3aJIaHUIO,
KPUCTAIUIO()U3UKH 3ammra mabopaTopHO paboTHI,
(xpucrannorpadumn) KonTponbHas pabora
Paszpnen (monyJin) 2.
MexaTomMHOE

B3aNMMOJICHCTBHE U
OCHOBHBI€ THIIbI CBSI3€H B
TBEPJIBIX TEIAX
Pasznen (monyan) 3.
JledexThl B TBEP/IBIX TEIaxX
Pasnen (Mony.n) 6.
BonnoBsle mporiecchl B
TBEPJIbIX TENaX




PJI-2 | Mcnonb3o0BaTh ypaBHEHHs (PU3UKH TBEPAOrO TeJa s [K(Y)-19.V1 Paznen (Mmonyas) 3. OT4er N0 MPaKTHYECKOMY
KOHKPETHBIX (PM3UUECKUX CUTYALNH, IPOBOANUTH JledekThl B TBEpAbIX TETAX 3aJaHHUIO,
HEo0XOIMMBIE MaTeMaTHUECKHE PeoOpa3oBanHus, Paznen (Mony.n) 4. 3amura 1abopaTOpHOM PaboTHI,

MexaHuueckre CBOMCTBA Pedepar.
TBEPIBIX TEI

PJ1-3 | IIpuMeHATH S5KCIIEpUMEHTATBHBIC METOBI ONIPECTICHUS I[K(Y)-19.¥1 Paznen (Mony.nb) 4. OT4eT 1o MPAKTHIECKOMY
XapaKTePUCTUK TBEPABIX TEN IJIsl PeIICHUsI MexaHu4yecKne CBOHCTBa 3aJJaHHUIO,
TEXHOJIOTHYECKUX 3a/1a4 TBEPIBIX TEI 3amura 1abopaTOpHOM PaboTHI,

Paznen (Mmony.nb) 7. Pedepar.
Onrtnyeckue cBOMCTBa
TBepAbIX Ten. [lornomenue u
H3Iy4eHHUe

PJ1-4 | IlonnmaTs coaepsxanue (pyHAaMEHTAIbHBIX NPUHIMIIOB U [IK(Y)-19.B1 Pa3zpnen (monyainb) 5. OT4eT N0 MPAKTUIECKOMY

3aKOHOB (PU3UKH TBEPJOTO Teia sl OOBSICHEHUS TemoBeie cBOMCTBA 3aJ1aHuIo,
CHoco00B PEICHUS] TEXHUIECKUX 33734 TBEPJIBIX TEI 3amura 1a6opaTOpHOH PaboTHI,
Paznen (Mmony.n) 8. Pegepar.
DIIEKTPUYECKHUE CBOMCTBA
TBEPBIX TEJl IPOBOJIHUKH,
IU3JICKTPUKH U
MOJTYTIPOBOJHUKH
Paznen (moayan) 9.
MarsuTHbIE CBOMCTBA
TBEPIBIX TEII;
CBEPXIIPOBOIMMOCTh
PJI-5 | BemonHATs 06pabOTKy M aHAJIN3 JAHHBIX, TTOTY4YEHHBIX [K(Y)-19.¥1 Paznea (Mmony.n) 4. OTuer no NpakTUIECKOMY

[IPU TEOPETUUECKUX U AKCIIEPUMEHTATBHBIX
HCCIEAOBAHUSIX IS BBOJIA B AKCILTYaTALMIO HOBBIX
TEXHOJIOTUI U MaTEPUAJIOB

MexanndecKkre CBOMCTBA

TBEPHABIX TeI

Pa3znen (moayain) 5.

TemnmoBbie CBOMCTBA
TBEPHABIX TeI

Pa3znen (monyan) 7.

OnTuyeckrue CBOMCTBA
TBepAbIX Teu. [lornomenue u
H3IIy4YCHHE

3a1aHUIO,
3amura 1abopaTOpHOM PaboTHI,
KontponbHas pabora.




3. Illkana oueHuBaHUs
[Topsmox opraHu3any OLIEHUBAaHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3yIbTaTOB 00ydeHuss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHUuBaHus)» (B JICHCTBYIOIICH PEIAKIIHH ).
Hcnonp3yercss OalibHO-PEUTUHIOBasi CHCTEMa OLICHHBAHHUS pPe3ylbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, NPAKTHKH) OMPEICISICTCS CyMMOH OauioB IO
pe3ylibTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu (UTOroBasi peTHHroBas oleHka - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYLIECIO0 KOHTPOJIA U HpOMG)KyTO‘lHOﬁ arrecrauuu
YCTaHAaBJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

[IIxana 171 OLIECHOYHBIX MEPONPHUITHI 3K3aMEHA

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3aJaHuii SK3aMeHa a1 TPaIMIHOHHOIi OlleHKe Onpeneaenne onenicin

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE TPeAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HUE ONBITOM MPAKTHYECKOH AEATENBHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE IOHUMAHHUE NPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTHUECKOH IESTENbHOCTH, HEOOXOIMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIOB

55% - 69% 11+13 «Y OBIL» [MpuemaeMoe MOHUMaHUE MIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHSI U OIBIT IPAKTUYECKON JIESITENbHOCTH, HEOOX0IUMBIC
[pE3yNBTaThl 00y4eHHs CYOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAJILHBIM KOJMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynosiu.» Pe3ynbTaThl 06y4eHHUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHovHbIe MEpoOnpUuATHHA HpHMeplﬂ THINOBBIX KOHTPOJbHBIX 3aaHMIT

1. Pedepar Temaruka pedepaToB (BapHaHTEhI):

1. Jlazepnas cBapka. OCOOEHHOCTH, HEJOCTATKU U MPESHMYILECTBA METO/IA.

2. Drextpodusnueckue MeToabl 00pabOTKH METAIIIOB: CYIIIHOCTD, CXeMa JJIEKTPOHCKPOBO 00paboTKH.

3. OO6paboTka MaTepuaaoB IUIA3MEHHOU CTPYeii: CYyLIHOCTh, CXeMa, 0OCOOCHHOCTH.

4. TlopomikoBasi METAILTYprusi. MeTo/bl MOTyYeHusI IeTallell U3 MOPOIIKOBBIX MaTepuasioB, HX CBOMCTBA U

[pUMEHEHHE.
5. Cnoco0bl BBICOKOCKOPOCTHOM MITAMIIOBKHY C MCTIOJIb30BAaHHEM B3PhIBA U MATHUTOUMIYJIBCHOTO ddeKTa.
2. JIaGoparopHas pabota Temsl 1a00paTOPHBIX PadoT:

1. OmnpexneneHue KOJIMYECTBA Y3JI0B B PEIIETKAX PA3IMYHBIX TUIIOB U KO3 (PHUIIMEHTOB 3aII0THEHUS
AJIEMEHTAPHBIX STYeEK

2. OnpeneneHue mapaMeTpoB PEIISTKH M KOJMYECTBA aTOMOB B OJTHOM siueiike (110 BapuaHTaM)

3. Brnusaue monmmMopdHOro coCTOSHUS jKeJle3a Ha €ro TNIOTHOCTh
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4. Pacuer unaekcoB Muiiepa u onpesielieHue KOOPIUHAT TOUYCK TIePeCeUeHuUs ocei
KpUCTAIIOTPahUICCKUMHE TUIOCKOCTSIMH.
5. Omnpenenenne mapaMeTpoB KPUCTANIHYECKON PEMIETKH B IBYXKOMIIOHEHTHOM HOHHOM KPHCTAaJIE

IIpakTrueckoe 3ananue

TeMbl MPaKTUUECKUX 3aHATHIH:

Tema 1: cBo¥icTBa Yrjaepoaa u MaTcpuajaioB (BGHICCTB) H3 HETO

OTBeTHUTH HA BOIPOCHI:

1. Kakwue BemecTBa, COCTOSIINE U3 YTIIEPOa, N3BECTHBI B IPUPOE?

2. Kaxue marepuainsl U3 yriepoja co3aHbl HCKyCCTBEHHO YEJIOBEKOM?

3. CpaBHHUTH KPUCTALUTUYECKYIO CTPYKTYPY (pelieTky) anmasa, rpadura, rpadena u (yuiepeHa.

4. CpaBHHTH OCHOBHBIC XapaKTEPUCTHUKH (MFIOTHOCTbD, TBEPIOCTh, TEIIONPOBOIHOCTh U 3JEKTPOIIPOBOTHOCTH)
anmasza, rpagura u rpadeHa.

Kakue MaTepuraibl U3 yriiepoa UMEIOT OOJIBIIYIO MEPCIICKTHRY B IPOU3BOJICTRE?

Kakune nmpoMBbIIICHHBIC U3ACIHSI JTy4IIe BCEr0 U3rOTABIUBATh U3 YIIIEPOIHBIX MATEPHATIOB?

oo

Tewma 2: CpaBHUTENbHAS OIIEHKA TEIUIONPOBOIHOCTHU PAa3IUYHbIX MaTepUaIOB (110 BApUAHTAM)

Cnenatb CpaBHUTEIBHBIM aHAJIU3 TEIJIOBBIX XAaPAKTEPUCTHK BBHIOPAHHBIX MaTEpHANOB Pa3IMYHOTO THUIIA,
WCIIOJIb3Y4 CIPABOYHYIO JIUTEPATYpPy U UCTOUHHUKHU U BBHIIIOIHUB MPOCTEIINE pacueThl.

Tewma 3: B3anMoieHiCTBHE U3ITYUESHHsI C TBEPJIBIM TEIOM (ONTHYECKHE CBOWCTBA TBEPABIX TEIN)
Crenatb CpaBHUTENBHBIM aHAIN3 ONTUYECKUX CBOICTB pa3NMYHBIX MaTEPHUAJIOB HA OCHOBAHUM CBEACHUN U3
JOCTYIHBIX UCTOUYHMKOB HH(pOpMaIyHu (cripaBodHas ¥ yueOHas JIuTepaTypa, HHTEPHET) H OTBETUTh Ha BOTIPOCHI:
1. Kakoii MmaTepuas UMeeT MaKCUMaJIbHOE 3HAYCHUE OTPA’KEHHSI ONITUUECKUX JIyueii?
2. Kakoii Mmatepuall UMEeT MaKCUMAJIBHYIO TPO3PAaYHOCTh (ITPOITYCKAHKUE) ONTUYCCKUX JTyUueii?
3. Kaxoii Mmarepran MeHSET CBOH XapaKTEPUCTUKH (DIIEKTPONPOBOIUMOCTb) TIPH MOMAaJaHuH CBETa HA HETro?
4. Kakoii MaTepuan ObICTpee HarpeeTcs Mpy MOMaJaHUN COTHEUHBIX JTydeit?

Tewma 4: IToaynpoBOJHUKOBBIE MATEPHATIbI
1. Omnwmcars OCHOBHBIE OTIHYUTEIHHBIC XaPAKTEPUCTHKH ITOITYIIPOBOITHUKOBBIX MATEPHAIIOB
2. llepeuncnuTth HanOOIEE U3BECTHBIE MOIYTPOBOIHIUKOBEIE MaTEPHAIIBI
3. VYkasars, rjie OHH B OCHOBHOM HCIIOJIB3YIOTCS (B KAKMX OTPAC/sAX IMPOM3BOACTBA, IpHOopax,
KOHCTPYKIUSIX U T.1.)
4. Kakue nepcreKTHBbI pa3BUTUS TEXHOJIOTUH Ha OCHOBE MOJIYITPOBOIHUKOBBIX MaTepUAIIOB?

Tewma 5: Conneunsle GaTtapen s IPOU3BOJICTBA DIEKTPUIECKON SHEPTUH
1. Omnwucare npuHIMO paboThl COTHEYHBIX OaTapeil.
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2. Kaxue mosynpoBOJHHKOBBEIE MaTepHaibl HAKMOOJIEe IUPOKO UCTIONB3YIOT MPHU MPOU3BOJICTBE COMHEUHBIX
Oarapeii?
3. Kakue nepcrnekTHBbI pa3BUTHS COTTHEYHOM YHEPTETHKH C UCTIOIb30BAHUEM HOBBIX MATEPHAIOB?

KonrponsHas pabora

Bormpocs! (10 BapranTam):
Bapuanum 1:
1. Kak Ha3bIBacTCA reOMETPUICCKII 00pa3, OMUCHIBAIONINI TPEXMEPHYIO IIEPUOIUIHOCTD Pa3MEICHUS
aTOMOB (WJI HOHOB M MOJIEKYJ) B KPUCTAJUIMYECKOM MaTepuaie?

2. Kakoii Tin nedekToB N300pakeH Ha PUCYHKE.
3. Kakas cBsi3b B BellecTBaX OCHOBaHA Ha CIa0OM B3aMMHOM (TPaBUTAIIIOHHOM) IPUTSDKEHUH APYT K APYTY
MaTepHabHBIX YaCTHI (ATOMBI, MOJIEKYJIbI, HOHBI)?
Bapuanm 2:
1. Yto Ha3BIBAOT KPUCTAILTHYECKOMN PEIIeTKOM?

252k _Bexrop cagwra
L

2. Kakoii Tam gedexToB n300pakeH Ha PUCYHKE
3. Kaxk HaspIiBaeTcst Me:KaTOMHAs CBsA3b, €CJIM IPOUCXOAUT MMOTEPSA BaJICHTHBIX 3JICKTPOHOB C BHEIIHEH 000JI0YKH
aToMa 3JeMEHTA U MPEBPAIICHHEM aTOMa B TIOJIOKHUTEIHHO 3apsHKEHHBIH HOH?

Bapuanum 3:
1. Kak Ha3pIBalOT MHHUMAaJIBHBIH 00BEM KpHCTAILIA, OKPYKEHHBIN IPAHUIIAMH B MOJUKPUCTAIUIINIECKOM
Matepuaie?

2. Kak Ha3piBaeTcs yMcio OMKaIIMX paBHOYJAJICHHBIX aTOMOB B KPUCTANTMUECKON peleTKe?

3. Tlpu kakux omnepanusx 00padOTKH MOKHO MOJTYYUTh aMOPPHYIO CTPYKTYPY TBEPIOTO Tena?

Bapuanm 4:

1. Kak Ha3bpIBalOT MUHUMAALHBIN BOOOpaKaeMblii 00BEM KpUCTasIa, NapaJljieJIbHbIC NEPEHOCH (TPAHCIISLIUM)
KOTOPOTO B TPEX N3MEPEHHAX MO3BOJSIOT MOCTPOUTH TPEXMEPHYIO KPUCTAIUINIECKYIO PEIIETKY B LIEIOM?

2. Kaxas cBs3b OCHOBaHA Ha O0BbEMHEHIH DIICKTPOHOB BHEIIHUX HE3AIOJHEHHBIX 3JIEKTPOHHBIX 000J04eK
Pa3NUYHBIX aTOMOB ¢ 00pa30BaHUEM CTAOMIIBHBIX 3JIEKTPOHHBIX KOH(OUTYpALMii THIIA HHEPTHBIX T'a30B WK
HEMETAJITMYECKUX COEMHEHNN?

3. Kax nazpiBaercst nedopmaiiusi, KOTopasi OCTaeTcs 1ocje CHATUS Harpy3KH, T. €. HeoOpaTumas?

Bapuanm 5:

1. K kakomy THITy KPUCTAIIMYECKHX PEIIETOK OTHOCUTCS TPAaHELICHTPUPOBaHHAsl KyOuueckas pemerka?
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N300pa3uts ee rpaduyecku.
2. Kak Ha3pIBalOT MakCHMalbHOE HaMpsDKEHHE, KOTOPOE BBI3BIBACT 3alaHHYIO OCTaTo4YHYI0 nedopmanuto (0,2
%)?
3. UTO NeKUT B OCHOBE SIBJICHUS TETTIONPOBOIHOCTH?
Bapuaum 6:
1. Kak Ha3bIBaloT TBEpABIE TeNa, HE UMEIOIIUE CTPOTOro MOPSAKA B PACTIONOKEHUH aTOMOB?
2. K kakoMy Tury Jie(eKTOB OTHOCUTCS M300pakeHHas aeheKTHas CTPyKTypa?

OKCTPANNOCKOCTD

%: Hanpagnewse
. casara

K T
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3. Ot 4ero 3aBUCHUT XapakTep (MHTEHCUBHOCTH) TETUTOBBIX KOJIeOaHUI y3I0B B KPUCTAJUIMYECKON pPemIeTKe?
Bapuanum 7:
1. Kak Ha3pIBaeTCsl JMHEHHOE HECOBEPIICHCTBO, 00pa3yloliee BHYTPY KpPUCTallIa 30Hy cABHTra?
2. Kak Ha3piBaeTcs SHEpPrHs, KOTOPYIO IMOJyYaeT WM TepsieT TBEPIoe TeNo MpH Teruionepeaaye?

3. Uro mo3BOIISET OMUCHIBATh 3aKOH Bynbda-bparra?

DK3aMeH

OK3aMeHallMOHHBIE BOIIPOCHI:

OCHOBHbI€ 3JIEMEHThl CHMMETPUU

Omnpenenenne KpUCTATNYECKON CTPYKTYPBI

Kpucraninueckas perierka

DneMeHTapHas sS9eiKa

Hate onpegenenne OLK, T'LK u ['TIY pemerkam

UTO OTHOCHUTCS K TETparoHalbHOM, KyOMUECKON 1 TPUTOHAJIbHON CHHTOHUHU

UTo OTHOCHTCS K FeKCaroHaIIbHOW ¥ POMOWYECKOW CHHTOHUH

YTO OTHOCHUTCS K TPUKIMHHOM U MOHOKJIMHHOW CHHIOHHUH

Uro Ha3pIBa€TCsI KOOPAWHALIMOHHBIM YHCIIOM

0. Kak paccunrtarh k03(h(HUIIEHT KOMIAKTHOCTH

11. Kakwe cyliecTByIOT THUIIBI CBSI3€H, KAKOW THIT CBSI3U Y IOBAPEHHOM COJIH, TpaduTa 1 anmasa, CTaiu
12. Uro Takoe momuMoppu3M, Kakue MOJUPHUKAINH YTIepo/ia CYIIEeCTBYIOT

13. Kareropun nedeKkToB KpUCTANIMUECKON CTPYKTYPBI: HyJIbMEpHBIE (TOYEUHBIE); OTHOMEPHBIE
(uHeliHbIe); IBYMEpHBIE (TUIOCKUE) U TPEXMEPHBIE (00heMHBIC) TeEKTHI.

14. Uro Takoe ympyras 1 ractudeckas aedopmanus

15. UYro Ha3pIBaeTCs MapaMETPOM PEIIETKU

16. Casi3p Ban-nep-Baannca (MonekynspHast), HOHHAs, KOBaJIeHTHas (aTOMHasl) ¥ METAJNTNIECKast CBA3b

RBOoNoO~wNE
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17. OCHOBHBIE CXEMbI HArPY>KSHHUSI MATEPHUAIIOB

18. Uto Takoe TeKCTypa

19. Kakne ocHOBHBIE XapaKTEepHCTHKH IPOYHOCTH MaTepuaia

20. Kakue ocHOBHBIC cTaauu AeQOPMUPOBAHMS MaTepraa

21. OCHOBHBIC CIIOCOOBI YITPOYHECHUS MaTepraia

22. TemnonpoBoAHOCT, €e Gu3HUecKasi CyITHOCTh, XapaKTePUCTHKA TEIIIONPOBOAHOCTH. 3akoH Dyphe.
23. Konebanus kpucTayInueckoi pemerku, Mmoaenu Jroaonra u Iy,

24, [MoHsiTHE OCIMILIATOpPA U €T0 POJib, TIOHATHE KBaHTa KOJICOATEINBHOTO JBIKCHUS - HOHOHA

25. [loHsTHE TEIOEMKOCTH, XapaKTEPUCTHKA TEIUNIOEMKOCTH, MoJienu DifHmTeliHa u Jebas

26. UTo Takoe BOJIHOBOM BEKTOP B TEOPHH TBEPIOrO TEja

27. JudpakurnoHHBIE METOBI HCCIIEIOBAHMS KPUCTAIUTMYECKUX Tell, ypaBHeHne Bynbda-bparra

28. Knaccugukanus TBepAbIX TEJ MO UX JIEKTPOIPOBOAUMOCTH

29. Kraccuukanms SHEpreTHIecKux 30H, IOHATHE AUDIIEKTPHKA, MOTYIIPOBOIHNKA, TPOBOTHHUKA

30. TuBl MATHUTHOTO YIIOPSIOYECHUS, IUAMAarHETHKU U TTapaMarHeTHKH

31. CBepXnpoBOAMMOCTE TBEPABIX TEI

32. Onrtuyeckre cBOMCTBa KPUCTATUIMIESCKUX TeJl, TUIBI B3aUMOJICHCTBHUS CBETA C TBEPABIM TEJIOM

33. ®orto3ddexT, HGoTOmPOBOAUMOCTE U €€ MPUKIATHOS UCTIOTH30BAHNE

34. Uznydenue TBEpABIX Tel, KIaCCU(OUKAIMS TUIIOB U3TyYSHUST TBEPABIX Tel

35. TBepaoTenbHbIC JIa3epbl M UX MPAKTUYSCKOS MPUMEHEHUE B PA3IMYHBIX TIPOMBIIUICHHBIX TEXHOIOTHIX

5. MeToauuecKkue YKa3aHus 1o npoueaype ouncHuBaHus

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeaeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe METOAUYECKHE YKAZAHUS

1.

Pedepar

Pedepats! BHIIOIHAIOTCS HA TEMBI, 3a/IaHHBIE MTPENOAaBATENIeM COIIACHO NPO(MIFHOMY HAIPABICHUIO TPYIIIIHL.
Pedepar Nel u Ne2 onennBaetcst B 10 6ayuios.

2.

KonTtponsHas pabora

KP npoBoauTcs MuCbMEHHO B KOHIIE JIEKIIMOHHOTO 3aHATHS UJIH MOCJI€ HECKOJBKUX 3aHITHH C 1IEJIhI0
aKTyaJIn3MpOBaTh BONPOCH], H3y4eHHbIe Ha Jiekuun. [Ipenogasarens ¢popmynupyer Borpocsl. [lpu
HEOO0XOIMMOCTH, BOIIPOCHI MOT'YT OBbITH Pa30UThI HA IOABONPOCH WM IOTIOJIHEHBI HABOASIIUMH [TPUMEPAMH.
Kputepuu ouenuBanus:

PasBepHyTEHIi OTBET Ha Bompoc — 3 - 5 6aIoB;

Kparkuii otBeT Ha Bonpoc — 0-2 6aa.
Wrorossrit 6amt 3a KP onpenensiercs, kak cpeganii 3a Bce Borpockl KP.

3amura 1a60paTopHOi paboThI

CTyIeHTBI JOJDKHBI BBITIONHUTD 5 1a00paTopHBIX padoT ¢ HHAWBUIYaIbHBIME BapuaHTaMu. CTyJ€HT TOTOBHUT
oryet 1o padore. Kaxxaas nmaboparopHas padoTa JOKHa OBITh 3alIMieHa. B xoze 3amuTel cTyieHT 00s13aH
MOKa3aTh METOJIMKY PELICHUS] KOHKPETHBIX 3aJaHUi KaXK0H 1a00paTopHOii paboThl, 3aLIUTUTH CBOH PACUETHI U
10JIyYEHHBIE YUCIICHHBIE PE3YJIbTaThI.




OneHoYHbIE MEPONPHSITHS

Hpoueuypa MPOBEACHUHA OLICHOYHOI'0O MEPONIPUATHH H HeOﬁXO)ll/lele METOAUYECCKHE YKAa3aHUA

JlaGopartopHas paboTa OlleHHBaeTCs OT 2 710 5 0aJIJIOB:
[ToyHebIit OTBET M 3ammTa — 5 0AJIOB (MAKCUMAJILHBIN OalLi).

DK3aMeH

OK3aMeH OCYIIECTBIIIETCS B COOTBETCTBUU ¢ [lonoxeHneM o MpoBeIeHNH TEKYIIEro KOHTPOJIS U
NPOMEXXYTOUHOH arTectauuu TITY
Bompocs! k sx3aMeny (mpuMeps!)
1. Kakue TexHONIOTHYECKHE MPOLECCH CIOCOOCTBYIOT (DOPMHUPOBAHUIO aMOP(HHON CTPYKTYPEI
METAIUTHIECKUX CIUIAaBOB?
2. Kaxkue TemoBble mponecchl BOZHUKAIOT IIPH CKOPOCTHOH MeTautoo0paboTke Ha cranke? B kakux y3max
1 Ha KaKuX MaTepHajiax 3TO OCOOEHHO 3aMETHO?
3. Oco0eHHOCTH KOHCTPYHPOBAHHUS y3JIOB U JIETANICH ¢ BHICOKMM KOA((GUIIMEHTOM TEILIOBOTO PACIITHPEHHS.
4. llpu npoBeAEHUH KAKUX TEXHOJOTHYECKUX ONEepanusix HE0OX0AUMO YUUThIBATh HAMarHHUE€HHOCTh
MaTepuana?
Ortser onieHnBaeTcst ot 15 mo 20 6asioB, B TOM Clly4ae, €clii OTBET COOTBETCTBYET CICIYIOIIUM KPUTEPHSM:
CTYZAEHT IIOJTHO PAaCKpbUI COAEPKAaHUE MaTeprana B 00beMe, IPeAyCMOTPEHHOM MPOTrpaMMON 1 yUeOHUKOM;
W3JI0KHIT MaTeprall FPaMOTHBIM SI3BIKOM B HEOOXOJMMOI MOCIIeJ0BATENLHOCTH; TPOAEMOHCTPUPOBAT YCBOSHHE
paHee U3y4YEeHHBIX COMYTCTBYIOIIMX BOIPOCOB, OTBEYAJT CAMOCTOSATENHLHO Oe3 HaB OJSIINX BOIIPOCOB
npernoaBareis. Bo3MOXXHBI 0J1Ha-ZIB€ HETOYHOCTH IIPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB.
Otget oniernBaetcs ot 10 1o 15 GanmoB B TOM ciIydae, €Clii OTBET B OCHOBHOM COOTBETCTBYET TPEOOBaHHAM Ha
OTIIMYHYI0 OTMETKY, HO ITPU 3TOM CYHICCTBYET OAWH U3 HEAOCTATKOB: JONYIICHBI OAUH-ABa HEA0YCTA IIPU
OCBELICHUH OCHOBHOTO COJICPXKaHUs OTBETa, HCIIPABJICHHBIC 110 3aMEYaHUIO SK3aMEHATOPA; IOMYIIeHa OIIHOKa
nnu 6osiee IByX HEAOYETOB IPU OTBETE Ha BTOPOCTETIEHHbBIE BOIPOCHI.
OrtBer onieHuBaeTcst ot 5 710 10 6ayuIoB B TOM Cilydae, eciii B IPOIIeCCe OTBETa HEMOIHO MIIM HETIOCIIeI0BATEIEHO
PacKpBITO cofiepKaHue MaTepraia, HO IIOKa3aHo o0lee MOHMMAaHKE BOIIPOCa U MPOIEMOHCTPUPOBAHbBI YMEHUS,
JOCTaTOYHBIE JUIS AaJIbHEHIIEr0 YCBOSHHSI IPOTPaMMHOI0 MaTepralia; CTyIeHT HE CMOT IPUBECTH IPUMEPHI AJIs
MOSACHCHHA TCOPHHU; IIPU U3TTOKCHHUUN TECOPETUUCCKOI0 MaT€pualia BbIABJICHA HEAOCTATOUHAA C(i)OpMI/IpOBaHHOCTB
OCHOBHBIX KOMITETCHITHH.
OTBeT OLICHUBAETCSI KAK HEYAOBJIECTBOPUTEIBHBINA B TOM CIIydae, €CJIU CTYJCHT HE CMOT PAaCKpPBITh TEOPETUIECKOE
coJiep>kaHue MaTepHrajla B MUHUMaIbHOM 00beMe, IPeLyCMOTPEHHOM MPOrpaMMOi; OTCYTCTBYET
MOCJIe/IOBATENILHOCTD U3JIOXKEHUE U YIOTpeOlieHre HEOOX0JMMOM TEpPMUHOJIOTHI;, BCE OTBETHI COMTPOBOMKIAIOTCSI
HaBOSIIMMH BOIIPOCAMH IIPENOJaBaTEIs.
[Ipu ycTHOM OTBETE MpenoaaBaTeslb MOKET ITOBBICUTh OTMETKY 3a OPUTMHAIIBHBIN OTBET Ha BOIIPOC; 3a PELICHUE
OoJiee CIIOXKHOM 3a/1auu HITH OTBET Ha O0Jiee CII0KHBIN BOMIPOC, PETIOKECHHBIE 00YJaIOIeMycs JOTIOTHUTETLHO
II0CJI€ BBIITOJIHCHUS UM SallaHI/Iﬁ.




