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12.11.2015 Ne 1331,
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Jhuer akryanmiaunn padouei nporpaMmmsi

Pabouas nporpamma nepecmoTpena, odcyxkaeHa u onodpena aas peannsauun 8 2020 - 2021
yayeOHoM roay Ha 3acenannn kadeapst JIMTEHHBIX MPOLIECCOB U MATEPHANOBEACHHS

IMpotokon or 01 centabpsa 2020, Ne 1

3as. kadeapoii . . H.A. ®eokTHcTOB
— =

PaBouas nporpamma nepecmotpena, obcyxknena u ongodpena ana peanusaunn B 2021 - 2022
yueOHOM roay Ha 3acenannu kadenper Jlureiinbix npoueccos 1 MarepHanoBeaeHHs

IMpotokonor 20 . N
3aB. kadenpoii H A ®eokTucros

Pabouasi nporpamMma nepecmorpena, odcykaeHa u onodpena s peannsauuu s 2022 - 2023
yuebHom roay na sacenanuu kadeapst JIuTelHbIX MPOLECCOB U MaTepHANOBENeHHA

Ilporokomor 20 r N
3ae, kadenpoii H.A. ®eokTuctos

Pabouas nporpaMma nepecMoTpena, o0cyskaeHa u onodpena s peaansauuu B 2023 - 2024
yueOHOM roay Ha 3aceaanuu kadeapst JIHTeiHbIX NPOLECCOB U MATEPHANOBEAEHUS

Ilporokonor 20 r N
3ae. kadeapoii H A ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ienbto ycBoeHust kypca «Teopusti CTpOeHHs MaTepUaIOB» SIBJISETCS IOArOTOBKA
OakanmaBpa mo Hanpasienuto 22.03.01 «MarepuanoBeeHue U TEXHOJOTHH MaTEpPHAJIOBY,
npopmwis  «MarepuanoBejeHHe M TEXHOJOTMM MaTepuaioB (B MAIUIMHOCTPOECHUH)» B
cooTrBeTcTBUE ¢ ['OCymapcTBEHHBIMH TPEeOOBAHUSAMH K YPOBHIO IOATOTOBKH BBIITYCKHUKOB,
COIVIACHO KOTOPBIM BBIIIYCKHUK JIOJDKEH OBITh CIIOCOOEH BBINOJHSATH CIEAYIOLIHE BHJIbI
npoeCCHOHATBHON JEeSITEIbHOCTH: HAyYHO-HUCCIIEO0BATEeNIbCKAsl U pPacueTHO-aHAJUTHYeCKas;
IIPOM3BOJICTBEHHAS U IPOEKTHO-TEXHOJIOTUYECKAs.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Juctunuaa Teopus CTpOSHHsI MaTepUajoB BXOJIUT B BaPUATHBHYIO YacTh y4eOHOTO
T1aHa 00pa30BaTEILHON MPOTPAMMBL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI — HEoOXoauMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

dusnka

Maremaruka

MarepuaiioBeieHue

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

MoaenupoBaHK€e U ONTUMHU3AIMS CBOMCTB MAaTEPUAIOB M TEXHOJIOTUUECKUX MPOLIECCOB

MarepuanoBeneHue

MexaHn4eckue CBOMCTBAa MaTepraioB

TexHonorus noay4yeHus U31eauii B MAIIMHOCTPOEHUHN

Teopus Tepmuueckoit 00padboTKu

Br16op MaTepraioB ¥ TEXHOJIOTHIA TEPMOOOPAOOTKH B MAIIMHOCTPOCHUH

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynprate ocBoeHuss AUCHUIUTMHBI (Monyns) «Teopust CTpoeHUS MaTepHalioB)
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

[TK-4 ciocoGHOCTBIO HCII0JIb30BaTh B MCCIIEAOBAHUAX U pacueTax 3HaHHs O MEeToJax
HCCJIEIOBaHMsI, aHAIN3a, TMarHOCTUKU U MOJEIIMPOBAHUSI CBOMCTB BEIIECTB (MaTepuaios),
(GU3MUeCKUX U XUMHUYECKUX MPOLECCcax, MPOTeKaoIUX B MaTepraiax py UX NOJIy4eHUH,
00paboTke U MoaupuKauu

3HaTh - 3HaTh CTPOEHNE HEOPTAaHUYECKUX U OPraHMYECKUX MaTepuasioB

- ABJICHUS B MaTepHajiax, CBsI3aHHbIE C U3MEHEHUEM BHEIIHUX yCIOBUI
- IPOILIECCHI, MPOTEKAIOIINE IPU UCIIOJIB30BAaHUHU PA3INYHBIX METO/I0B
HCCIIEeIOBAaHMS MAaTepUANIOB, (PU3HUECKUE U XUMUYECKHE TPOLIECCHI,
MPOTEKAoIIKEe B MaTepuaiax Ipy ux Moxy4eHnun, oopadoTke u
MoaudHKaIIy;

YmMmeth - OIIPENENSATh CTPYKTYPY U CBOKMCTBAa MaTepUasoB
- TI0JIb30BAThCSI METOIAMHU UCCIIEIOBAHMS, aHAIN3a U TUATHOCTUKU
Pa3IUYHBIX MaTEepPHAaJIOB;

Buianers - HaBBIKAMU UCCJIEA0BAHUS, AHAIN3A U JUATHOCTUKH Pa3JIMYHBIX
MaTepHualoB, UX CTPYKTYPbI U CBOWCTB.




[TK-11 crmocoOHOCThIO MPUMEHSATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHUICCKUX U
OpPraHUYeCKUX MaTEpUANIOB, MPUHIUIIAX BRIOOpA MAaTEPHAIOB IS 3aJJaHHBIX YCIOBUH
9KCILTyaTalluy C Y4eTOM TpeOOBaHUN TEXHOJIOTMYHOCTH, IKOHOMUYHOCTH, HAJICKHOCTH U
JIOJITOBEYHOCTH, SIKOJIOTUYECKUX MOCIEICTBUI UX TPUMEHEHUS [IPU IPOESKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX IIPOIECCOB

3HaTh

- TEOPHUIO CTPOEHUSI MaTepUasoB /Ul BHIOOpa MaTepHaioB JJIs 3aJaHHbBIX
YCIIOBUH 3KCIUTyaTallly C Y4ETOM TPeOOBAHHI TEXHOJIOTUIHOCTH
3KOHOMHUYHOCTH, HaZIEKHOCTU U JTOJITOBEYHOCTH;

YMeTs

- HCIOJIb30BATh TEOPUIO CTPOECHUS MaTEepPUajIOB IIpU BbIOOpE MaTepuaa s
3aJJaHHBIX YCIOBUH KCIUTyaTalluy, ¢ y4eToM TpeOoBaHUN
TE€XHOJIOTUYHOCTH, S5KOHOMHYHOCTH, HAIEKHOCTU U IOJITOBEYHOCTH;

Bnanets

- HaBbIKaMH BBI60pa MaTepuraIoB JIA 3aaHHBIX YCJ'IOBI/Iﬁ OKCILTyaTaluuu, €
Y4C€TOM Tpe6OBaHHﬁ TCXHOJIOTHYHOCTH, SKOHOMHWYHOCTH, HAJC)KHOCTH.




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJI5)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHpix equnul; 360 akana. 4acoB, B TOM

qyuce:

— KOHTakTHas padorta — 195,85 akan. yacos:
—ayauTopHas — 187 akaz. yacos;

— BHeaynutopHas — 8,85 akaj. yacoB

— caMocTosiTenbHas pabora — 92,75 akan. 4acos;

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast § =
o | KoHTaKTHas pabora o 3 ®dopma TeKyIero
=
Pazzen/ Tema % (B axaz. acax) E 2 Bux . KOHTpOJIA Kon
S 3 © | camocrosaTenbHOM | ycrieBaeMOCTH U
JUCIUIUINHEBI 5 £ m ., | xomneTeHMK
3 o & padoThI TIPOMEKYTOYHOH
na6. | mpaxr. | € & ATTECTAIN
Jlek. < < 11
3aH. | 3aH. QO &
1. Cemecrtp 4.
11 Teopus CTPOCHUS
MaTepuasoB Kak HayKa.
3HaueHHe TEOpUH CTPOSHUS
MaTepuangoB sl IOATOTOBKH ITpopaboTka
UHKEHepa - MarepuaioBesa. JIEKIUOHHOTO
Tumel cBA3ell B KpHCTaJlIax. MaTepuana;
Knaccudukanuss mMatepuanos. MOATOTOBKA K YcrHBIi onpoc MK-4:
Mertamnmuueckoe COCTOSIHUE 4 421 1 MPaKTUIECKUM KonrponbHas K 15-
BEIIECTBA. Krnaccuueckast 3aHITHSM; pabora
Mozenb Mertayua. KBaHTOBEIE MOATOTOBKA K
MIPEJICTaBICHUS 0 KOHTPOJIbHOM
METAUTNIECKOM COCTOSIHUH paboTe
BEIIECTBA. Tunuunsle
CTPYKTYPHI METAJUTHIECKHX
KPUCTAIJIOB.
4
1.2 OnmnpepeneHue KpUcTaa.
DnemeHTapHas stueiika.
Tpancnsanuu. Bri6o
P ! b IIpopaboTka
OCHOBHBIX TPaHCIIAIUH.
JIEKLIIHOHHOTO
IIpocTpaHcTBeHHAsT pelieTka U
KpUCTATIIINYCCKast CTPYKTYpa Marephaja,
p PYKTYPa. MOJArOTOBKA K Vernsii onpoc  ([1K-4;
TonsTrs " TEPMUHBI
5 6 1 MPaKTUYCCKUM Konrponenas |[TK-11
kpuctamiorpapun  basuc  wu
3aHATHUSM; pabora
KpPHUCTAUTMYECKasi  CTPYKTypa.
MOJITOTOBKA K
IInockoctn u HampasieHHs B .
KOHTPOJIbHON
pemierke. Mupekcel Mumnepa. aGote
OCOoOEHHOCTH HMHANLMPOBAHUS P
IUIOCKOCTEH M HampaBJCHUN B
TeKCaroHAJLHOM penreTke.




1.3 Cummerpust KpUCTaIIOB. IIpopabotka
DneMeHTBHl CHUMMETPHH: OCH, JIEKIIHOHHOTO
IUIOCKOCTH, LIEHTP HHBEPCHU. Marepuana;
Pemerkn  bpaBs.  [Ipunnun MOATOTOBKA K YcrHbli onpoc I1K-4;
TUIOTHEHIIIIX YIaKOBOK. 6 MPAKTHISCKUM Kontponbrast  |[TK-11
I'excaronangbHast IUTOTHAS 3aHATHUSM; pabora
YIaKOBKa, HOATOTOBKA K
TpaHeeHTPUPOBAHHAS KOHTPOJIBHON
KyOHuecKas yIaKkoBKa. pabote
1.4 Knaccudpuxanus nedexros
KPHUCTATTMYECKOTO  CTPOCHHSI.
ToueuHsle nedeKxTb
KPHUCTAIMYECKOTO  CTPOCHUS
METAJUIOB. BHIBI  TOYEYHBIX
nedexToB. Mex10y3musi, THITH,
pa3mep, KOJIMYECTBO Ha
STIEHKY. TepmoanHaMuka
TOYEYHBIX JeEeKTOB.
HckaxeHnue KpHCTaIIIMYECKON
IIpopaboTka
peLIeTKH TOYCYHBIMHU
nedexramu. DHeprust JICKIHOMHOTO
o0pa3oBaHHs ¥  MHUIPaLUH Marepraa, . K-4-
TOUCTHEIX eheKTOB. HOATOTOBKA K Vernprii onpoc  ([1K-4;
821 MPAKTHIECKUM Konrpomsrast  |[TK-11
TTonBuXHOCTH JeQEeKTOB. .
PoxxneHne M CTOK TOYEUHBIX SAIVITIVIM, padota
MOATOTOBKA K
JeEeKTOB. Kommnekcst .
KOHTPOJIbHOM
TOYEYHBIX JeQEeKTOB.
N pabote
ATOMHBIN MeXaHH3M
mup¢ysuu.  HepaBHOBecHbIE
TOUYEUYHBIE JeQEKTHI.
BoszHukHOBeHME TOYECYHBIX
neeKToB npu 3aKajke,
IUIACTHYECKOH JedopManuu U
00ITydeHUsL. Mertoapt
onpenesieHUss  KOHLEHTpaluit
BaKaHCHH, SHEPTUH nx
00pa3oBaHUs U MUTPALIUL.
1.5 Teoperudeckast u peanbHast
MPOYHOCTH KPHUCTAJIJIOB.
TlonsTHE 0  JOHCIOKALMH.
Bexrop broprepca. Kontyp
broprepca. KpaeBas ITpopaboTka
JICITOKAIIHSL. BunTroBas JIEKIUOHHOTO
gucnokanus. CkoJbXeHHe | Marepuaa;
Tiepero3anue KpaeBoi MOATOTOBKA K Vernpiit onpoc | TTIK-4;
JMCITOKALIH. CmMmenIaHHbIe 6 MPAaKTHIECKUM Kontpomsrast  |[IK-11
IUCIOKAMK M WX JBHXKCHHE. 3aHSITHUSIM; pabora
OO6pa3oBaHue TUCIOKALUI TpU MOATOTOBKA K
KPHCTALTH3A[HN KOHTPOJIBHON
PacIIaBICHHOTO MeTana. pabore
PasmuoxeHne JUCIIOKAUI
npu IUIACTUYECKOH
nedopmanyy. Hcrounnk

®panka-Puna.




1.6 Yapyrue CcBOIicTBa

JTMCITOKAIUH. DHeprus IIpopaboTka
JIACIIOKAIUH. JIuneitnoe JIEKIITUOHHOI'O
HaTsKEHHUE. Cuisl, MaTepuana,
JICHCTBYIOIIME Ha IUCIIOKALIUIO. MOJITOTOBKA K Vernsiit onpoc  ([TK-4;
VYupyroe B3aUMOICHCTBHE 6 MPAKTHIECKUM Konrpomsrast  |[TK-11
MapajuleNbHBIX ~ KpPaeBbIX U 3aHATHAM; pabora
BUHTOBBIX JUCITIOKAITHH. MOJITOTOBKA K
BzaumoneiictBue nuciokanuit KOHTPOJIBHOMH
C JIMHEWHBIMH M TOYEYHBIMH pabore
nedexkramu.
1.7 Jlucnokanuyd B THITMYHBIX
METAUIMYECKUX  CTPYKTYpax.
Jenenne  nmucnokauuii  Ha
TIOJIHbIE u YaCTUYHBIE.
OHepreTuuecKuit KpUTEpUI
JTUCIIOKALIMOHHBIX peaxIui.
VYnakoeka B T'IHK u OLK
IIpopaboTka
penrerkax. JleeKThl yIIakOBKH.
N JIEKIIMOHHOTO
JIBOWHHKOBaHUE. OHeprus
e(eKToB aKOBKHU Marepuana,
A i : IIOATOTOBKA K VYerHbIi onpoc [1K-4;
XapakrepHbie IOJTHBIE
8 MPAKTHIECKUM Konrpomsrast  |[TK-11
nmucnokaruu B I'TI, THK, OLIK
3aHATHAM; pabora
peleTkax. Pacmierienue
. MIOJITOTOBKA K
JTUCTIOKAIUH. Yactuunsle .
KOHTPOJIbHOU
JIACIIOKALUU [Hokmnu.
pabote
Jlucnokanuu ®panka.
XapakrepHble
JIUCTIOKAIHOHHBIE peaxuuu.
Ilonepeynoe ckonpxeHue u
MIEPEeNOI3aHnue PacUICTIIICHHBIX
JUCIIOKALH. Bepumunnele
JTUCTIOKAIUH.
1.8 Meroasl  HaOmoaeHUS
JUCIIOKALI M ONpE/IeIeHUs NX
IIJIOTHOCTH. JBrxenue
JUCIIOKAITHH. Topmorkenue
JUCIIOKALU. Ilepeceuenue
JUCIIOKAITHH. JBmxeHue
JIUCIIOKAlMi  C  MOpOramH.
Ilepeceuenue pacTAHYTBIX
qucnokauuil. B3aumoneiictBue ITpopaboTka
JUCIIOKAMii C TIPUMECHBIMU JIEKITMOHHOTO
aTOMaMHU: aTMoc(epsl Marepuaa;
Kotpemnma, Cayka, Cy3ykn. MMOATOTOBKA K Vernsiii onpoc  ([1K-4;
OHeprust CBSI3H. 12/21 MPAaKTUIECKUM Kontpomsras  |[IK-11
BzaumoneiictBue auciokanuit 3aHATUSAM; pabota
c BaKaHCHSIMU u MOJITOTOBKA K
MEXY3eIbHBIMU aTOMaMH. KOHTPOJIbHOU
Cunpr  [laiiepica.  bapbepst pabore

Jlomepa-Kotpemna.

TopmoxeHue JUCTIOKALIMI
rpaHMIIAMH 3epeH U Cy03epeH,
atMocdepamu  mpuMeced U

JIETUPYIOIIUX 3JIEMEHTOB.
TopmoxeHue JUCIOKALIMI
JUCTIEPCHBIMU YaCTUIIAMH.

JIMucKIMHAIMY.




1.9 T'panuns 3epeH. ['panuirst
HAKJIOHA U Kpy4deHus. [ paHuLbI

3epeH u cy03epeH. TpopaGorka
Maoyrnossie TPaHUIIBIL.
BricokoyrioBsie TPaHULIBL. JICKIHOMHOTO

Marepuana;
CreunabH1e 1 HOArOTOBKA K VYerHeI onpoc [1K-4,
MPOU3BOJILHBIE TPaHUIIBL.

4 6 1,25 | mpakTuyeckum Konrpomsrast  |[TK-11

3aBUCHMOCTh JHEPTUH TPAHUIIL .
sepen or yrota X 3aHSITHUSIM; pabota
Pa30pUEHTUPOBKHU. TOATOTOBKA K

KOHTPOJIbHOU
3epHOrpaHNYHbIE HCIOKAIUH 6
U CTymeHbku.  MexaHU3M pabore
MUTpaAli TpaHUll. J(BOWHUKH.
I'panuns! ABOMHUKOB.
1.10 TepMmoauHamMuKa B
MaTepHanoBeneHun. IlepBblil u
BTOpOI 3aKOHBI
TEePMOANHAMUKH. Oo6mue
YCIIOBHUS DPAaBHOBECHS CHCTEM. IIpopaboTka
IIpaBuio ¢a3 T'u66c¢a. JIEKLIHOHHOTO
®azoBble paBHOBECHSI. Marepuana;
PaBnoBecus B IIOATOTOBKA K YcTHBIH ompoc [1K-4;
OJIHOKOMIIOHEHTHBIX CHCTEMaX. 6 6 3 MPaKTUIECKUM Kontpomsras  |[IK-11
PaBHOBecus B 3aHATHSM; pabora
JIBYXKOMIIOHEHTHBIX CHCTEMax. HOJATOTOBKA K
TepmonuHaMuKa (ba30oBBIX KOHTPOJILHON
nepexogoB 1 u 2 poga. pabore
®dazoBble HATPAMMBI, THIIEI
Juarpamm. IlocTpoenue
JUarpamMm (hazoBoro
PaBHOBECHSL.
1.11 Kpucrammmzanms XHIKAX
pPacTBOpOB. Uzmenenne
SHEPIUU NPHU KPUCTAIU3ALMNU.
Kpurnuecknit 3apOJIBIIIL.
OHeprust 00pa3oBaHUs
KPUTHYECKOTO 3apoJIbIIIa. IIpopaboTka
Paz-mep KPUTHYECKOTO JIEKLIHOHHOTO
3apoJIbIIIa. Kunernka Marepuana;
kpuctammsarun.  CKOpocTh TO/ITOTOBKA K Vernsiit onpoc  (ITK-4;
3apOXKJICHHS, CKOPOCTh pOCTa 1,2 MPaKTUYCCKUM Konrponenas |[TK-11
KPUCTAIOB. [ 'OMOreHHoe W 3aHATUAM; pabota
reTepOreHHOe 3apOXKICHHS. MOATOTOBKA K
MexaHu3M pocTa KPHUCTAJIOB, KOHTPOJILHOM
JIBYXMEPHBIH 3apOJIBIIIL. paboTe
Kpucrannmuszanus
IBTEKTHYECKUX U JPYTHX
JByX(ha3HbIX CILIAaBOB.
JlenapuTHas KpUCTAILTH3aIHSL.
JIukBanus. 30HHAsI OYHMCTKA.
1.12 VroroBas aTTecranus.
Hroro no pazaeny 51 68/61 120,45
Hroro 3a cemectp 51 68/611 120,45 dK3aMeH

2. Cemectp 5.




21 TBepabie pacTBOpHI
3aMEIICHUs] W BHEJPCHHS.

[IpaBuna  IOm-Pozepun  most IIpopaboTka

TBEPABIX pacTBOpOB JIEKI[HOHHOTO

3aMelIeHUs.  YTOPsAOYeHHBIE Marepuana;

TBepJbIe pacTBOPHI. IIpomeccs HOJTOTOBKA K Verupii onpoc  |TTK-4;
ynopsinodenusi.  OnpezeneHue 18 MPaKTUICCKUM Konrpomsrast  |[TK-11
CTCIeHN HOps/IKa. 3aHSITHUSIM; pabora
[TpoMexyTOUHBIE COETUHEHUSI. MOATOTOBKA K

JanbTOHUIB ¥ OEPTOJUIUJIBL KOHTPOJILHOH

®azer IOM-Pozepu.  dazbr pabote

JlaBeca. ¢ — a3l Dasbl

BHEJPCHUSL.

2.2 nbdys3us B Meraiax u

CIaBax, 3akoHbl guddy3un.

ATOMHBIN MeXaHH3M

muddy3un Db dext

Kupkennamnna. ®daxkTopsI,

Biaugomme Ha  auddysuro.

CrygaiiHple TIepeMemeHus |

koo PurueHt muddy3uu.

®dakTopel,  BIWAIONINE  HA

T dys3uto. O0bemHas, IIpopaboTka

rpaHnYHasd, MIOBEPXHOCTHAs JIEKIUOHHOTO

mupoysus.  Pacuer uacToTh MaTepHaa;

MEPECKOKOB. N3menenne MMOATOTOBKA K YcrHBI onpoc [1K-4;
KOHLIEHTpPAallMd B MOBEPXHOCTH 14 MPaKTUIECKUM Kontpomsras  |[IK-11
npu nuddy3uoHHOM 3aHATHSM; pabota

HACBHIICHIN BTOPBIM HOJrOTOBKA K

KOMITOHEHTOM. PeaxruBHas KOHTPOJIBHON

muhdysus. Pacuer pabore

ko3 durmenrta muddy3un u
JHEPrHH aKTUBAUUH. MeTOMbI

UCCIICIOBAHUS muddy3uu.
Mertamorpadudeckuii,
XUMUYECKUH, METOJL

MHKPOPEHTI€HOCHIEKTPAIbHOTO
aHanu3a. Oke CHEKTPOCKOIHSI.
ABrorpagdudeckuii,
CIEKTpaJIbHbIN aHaANIU3.




2.3 Kpucrannudeckoe
CTPOCHHE METAJLIOB U CILIABOB.

@azoBble  IpeBpalleHUs B
TBEPAOM COCTOSIHUM.
IMonumopusm. ITprunnHbl
NOMUMOPGHBIX TIPEeBpaIIeHHH.
MexaHn3M u KUHETHKA
MOMMMOP(HOTO TPEBPAIICHUS.
Knaccudpukanus (hazoBbIX

npespamieHuil.  Kmaccuueckast
TEOpHsl 3apOXKJEHHUS M POCTa.
Bnusinue gopmel 3apoabia Ha

KUHETHKY IIpeBpAILCHUS.

MaccuBHbIe IIpEeBpaIEHHUSI.

KorepenTtusie u

BUJIMAHIIITETTOBBIC TpopaboTka

npeBpameHus. MapTeHCHTHEBIE EKIHOHHOrO

npeBpaiieHusi. MapTeHCUTHbIE .

(daser B cTansax. Bugsl das, ux Marepuana, . 2-
o MOJITOTOBKA K Vernsiit onpoc  (ITK-4;

¢TpocHHe " cBomcTBa. 14 10 22 MPAKTHIECKUM Konrpomsrast  |[TK-11

TMomumopdusm B cramsx. R pabota

Juarpammbl COCTOSIHUS HO,I[FOTOBKaj <

IBOMHBIX cucTeM. Da3oBble U KOHTPOITBHOf

CTPYKTYpHBIEC TpPEBpAIICHUS B pabote

CIUTaBax KeJIe30-yIIIepoI:

XapaKTepUCTHUKa KOMIIOHEHTOB

u a3 CUCTEMBI Fe-C;

JUarpamMma cocrosHuss Fe —

Fe3C  kpucramnmzanus u

(hopmupoBanue CTPYKTYPBI

cTaieii W OeNmpIX YYTr'yHOB;

TepMoauHaMuka W KHHETHKA

MapTEHCHTHOTO IPEBpPAICHUSI.

Knaccupukanus npespaieHuit

0 THITY TIEPECTPOHKH PEIIEeTKH

u no ponu audodysun. Pensed

U Mopdoyorus MapTeHCHUTa.

OobpatHoe MapTEHCUTHOE

MIpEBpaLICHHE. Kuneruxa

MapTEHCUTHOTO MPEBPALICHHS.

2.4 Pacnajg TepechILCHHBIX

TBepIbIX pacTBopoB CrapeHue

Y TepPMOJWHAMUKA CTapSIIUXCS IIpopaboTka

cucreM.  KoHIEHTpalMOHHas JICKIITMOHHOTO

3aBUCHMOCTD Marepuana;

TEPMOIMHAMHUYECKOTO MOJITOTOBKA K Vernsiit onpoc  [[TK-4;

noreHuana. CHUHOIAIBHBIA 6 6 10 MPAKTUIECCKAM Konrponpnas |[TK-11

pacnaj. M3menenne 3aHATUAM; pabora

KOHIICHTpAllMU TIPpU  pacraje. MOATOTOBKA K

HuskoremnepaTypHblii pacnan. KOHTPOJIbHOM

SuencTeiii WM ABYX(a3HBINA pabore

pacma. JHedopmarmonnoe

CTapCHUEC.




2.5 CrpoeHue MOJIMMEPOB.
Da3oBbIe TePEeXOIbI B
MOJUMEpax.
HangmonexynspHsie
A yAp ITpopaboTka
CTPYKTYpHL. PenakcanuoHHbIe
JIEKIILOHHOTO
MpoLecChl U SIBJICHUS. Buabl
. Marepuana;
¢busnyeckux COCTOSIHUH . MK-4:
MOATOTOBKA K VYcrHbIA ompoc -4,
MOJIUMEPOB. MexaHu3M
4 6 8,3 | mpaxkTHYECKHM Kontpomsras  |[IK-11
CTapeHus] MOIUMEpPOB. Teopus
3aHATHSM; pabora
TIacTU(GUKAIHH. dazoBbie
MOJATOTOBKA K
paBHOBeCHS B cMecsxX .
KOHTPOJIBHON
nonumepoB. Heopranudeckue aGore
crekia. CTpyKTypa CHTAaJLIOB. p
Crpykrypa KepaMHUYeCKHUX
MaTepuasoB.
KoMno3umnuoHnHble MaTepuabl.
2.6 Urorosas arrecranus.
Hroro no pazaeny 34 34 72,3
Hroro 3a cemectp 34 34 72,3 DK3aMeH
Wroro no aucuurinze 85 102/611(92,75 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xoxe mnpoBencHMs JIEKIMOHHBIX 3aHATHM IPELyCMaTpUBACTCA HUCIIOJIb30BAaHUE
AIIEKTPOHHOTO JIEMOHCTPALIMOHHOTO MaTepHuaja MO0 TeMmaM, TpeOYIOIMM WJUIIoCcTpauuu. B
Ipouecce MNpenojaBaHus IUCUUIUIMHBL «Teopus CTpOeHus MaTepualloB» IPUMEHSIOTCS
TPaaUIMOHHBIE, MHTEPAKTUBHBIE M HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHBIC
TeXHOJIOTUH. [Ipu MCHONb30BaHUM TPAAMLMOHHBIX OOpa30BATENbHBIX TEXHOJIOTUI y4deOHbIE
3aHATHUS BBINOJHAIOTCA B (hopMe WHGPOPMALMOHHBIX JIEKIUH U MPaKTUYECKHE 3aHATHHA. DJTa
TEXHOJIOTUSl ~ COYETaeTcs €  HUCMOJIb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHH, KOT1a JIEKIMH IPOBOJATCSA B OpPME JIEKINNA-BU3yaTH3AIHA, TIPU
pealM3allMi  KOTOPBIX  H3JIOKEHHE  COJNEP)KAaHMA  CONPOBOXKIAETCS  IPE3CHTalued ¢
JIEMOHCTpalMed yueOHbIX MaTepUasoB, MIPEICTABICHHBIX B PA3JINYHBIX 3HAKOBBIX CUCTEMaX, B
TOM 4YHCJ€ WUIIOCTPAaTUBHBIX, TIpapUuecKuX, ayAuo- M BHJIEOMATepUAIOB. JIeKIMOHHBIN
MaTepuai 3aKpeIuisieTcs B X01€ IPAKTUUECKUE 3aHATHH, Ha KOTOPBIX BBIIOJIHSIOTCS IPYINIIOBbIE
WIM UHJMBUyalIbHbIC 3a/1aHUs 110 IPOMIEHHOM TeMe. [Ipyu npoBeneHnN IPaKTUYECKUE 3aHATUI
UCIIOJIb3YETCSI MHTEPAKTUBHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH, YTO MPEAINOJaracT akTUBHOE U
HEJIMHEWHOE B3aMMOJCHCTBHE BCEX YYAaCTHHUKOB M JOCTH)KEHHE HA ATOM OCHOBE JIMYHOCTHO
3HAUYMMOT0 JJIs HUX 00pa30BaTENIbHOIO pe3yibTaTa. JIEKIMOHHBIM MaTepuan 3aKkperuisiercs B
X0JIe MPAKTUYECKUX 3aHATHUM, HA KOTOPBIX BBIIOJIHAIOTCS I'PYNIIOBBIE 3aaHus 110 MPONJECHHON
teme. CamocTosiTenbHass padoTa CTUMYJIMPYET CTYAEHTOB K MOMCKY MH(pOpMAIMHU B Ipoliecce
IIOJFOTOBKH K 3aHATHSIM U K CAa4e dK3aMeHa.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Cronsipos, B.JI. ®a30Bbie mpeBpaleHUsl U CTPYKTYpooOpazoBanue : yuyeonuk / B.JL.
Cromsipos, E.C. Mamoruna, B.1O. Beenenckwmii. — Mocksa : MUCHC, 2018. — 266 ¢. — ISBN
978-5-906846-85-3. — TekcT : 31eKTpoHHBIH // DneKTpoHHO-O0MOIMoTeuHast cuctema «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/115294 (mara ob6parienus: 01.09.2020). — Pexum
JOCTYTIA: JUISI aBTOPH3. TTOJIb30BATEIICH.

2. 3emckoB, O.I1. Marepuanosenenue : ydebHoe mocobue / FO.II. 3emckoB. —
Cankt-Ilerepoypr : Jlamp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — Tekcr
SNEKTPOHHBIH [/ DnekTpoHHO-OMOIMOTeYHas cucrema «Jlamb» @ [caiit]. — URL:
https://e.lanbook.com/book/113910 (mata oOpamienus: 01.09.2020). — Pexxum moctyma: ms
aBTOPH3. MIOJIb30BATEIIEH.

3. Tloptaoi#i, B.K. JlehekThl KpPUCTAIITMYECKOTO CTPOCHUS METAUIOB M METOABl WX
ananu3a : yueOnuk / B.K. IToptroii, A.W. HoBukos, U.C. I'onoBun. — Mocksa : MUCHC, 2015.
— 508 c. — ISBN 978-5-87623-856-6. — TekcT : aneKTpoHHbI#H // DIeKTpOHHO-O0UOIMOTe HAS
cucrema «Jlampy @ [caiit]. — URL: https://e.lanbook.com/book/69739 (mata oOpaieHus:
01.09.2020). — Pexwum mocTyma: st aBTOPH3. TOJIb30BATEINEH.



https://e.lanbook.com/book/115294
https://e.lanbook.com/book/113910
https://e.lanbook.com/book/69739

0) lomotHuTeIBLHASI TUTEPaTypa:

1. ®unmnukura, B.A. Metoasl U cpeAcTBa aHAIUTHUYECKOTO KOHTPOJS MaTepHUalIOB:
XUMHUYECKHE U QU3UKO-XUMHUYECKUE METO bl aHAIUTUIECKOTO KOHTPOJIS [ DIEKTPOHHBIN pecypc]
. yuebHoe nocobue / B.A. ®unnukuna, O.J1. Ckopckas, 1.B. MypaBbeBa. — DJIEKTPOH. JaH. —
Mocksa : MUCHUC, 2015. — 107 c. — Pexum mocrymna: https://e.lanbook.com/book/93647 —
3ari. ¢ 9kpana. (gara oopamenus: 01.09.2020).

2. Menpanuenko, A.C. AHanu3 naHHbIX B MatepuanoBefeHnu. Yacte 1 [DaeKkTpoHHBIN
pecypc]: yuebnoe nocobue / A.C. MenbHUYEHKO. — DIIeKTpoH. aaH. — Mocksa: MUCHUC, 2013.
— 72 c¢. — Pexum pocryna: https://e.lanbook.com/book/117168 — 3arn. ¢ skpaHa. (nara
obpamienns: 01.09.2020).

B) MeToauyeckne yKazaHus:

1. 3aBamumuu A.H., IlokawanoB B.B., XaputonoB B.A. Jluneiibie aedexts
KPUCTAJUTMYECKO-TO CTpoeHUs1 MeTauioB [Tekct]. YueObHoe mocobue. Marautoropck, MI'TY,
2000.

2. TloxawanoB B.B. Omnucanue sneMEHTapHOW SUYEHKU KPUCTAIIIMYECKONW PEIIETKH.
[Texcr] Marautoropck, MI'MA, 1998.

3. 3aBamumuH A.H. TlokauanoB B.B. Crepeorpaduueckue mnpoekiuu [Tekcr]
MarnuToropck, MI'MA, 2000.

4. 3apamumuH A.H. luddysus B merannax. [Tekcr] Marautoropck, MI'TY, 2008.

5. 3apamumuH A.H. ®a3oBbie TmpeBpalieHuss B TBEPAOM cocTOsiHUM. [Tekcr]
Marnuroropck. MI'TY, 2011.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 110 No norosopa CpoK eCTBUS JTUIEH3UU
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepoaro
Professional

¢BOOOIHO

FAR Manager pactpoctparsemoe [0 06eccpodHo
7Zip cBOOOJTHO 0eccpoUHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(POPMAIMOHHBIE CIIPABOYHBIEC CHCTEMBbI

HasBaHue xypca CchlnKa
OnexkTpoHHas 6a3a nepuoanveckux n3nanui East
View Information Services, OO0 «IBUC»

HanmonaneHas HHQpOpMaIMOHHO-aHATUTHYECKas

https://dlib.eastview.com/

cuctema — Poccuiickuii wmugexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
géﬁg CII;?)BM cuctema Axanemus Google (Google URL: https://scholar.google.ru/

Nndopmannonnas cucrema - EnuHOoe OKHO
J0CTyna K MH(QOpMaIMOHHBIM pecypcam

denepanbHOe  TrOCyJapCTBEHHOE  OIOHKETHOE
yUpeKICHHE «DenepaabHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH

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

Poccuiickass  ['ocynapctBeHHast — OuOIMoTEKa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru



https://e.lanbook.com/book/93647
https://e.lanbook.com/book/117168
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

OnextpoHHble pecypesl 6nbanorexkn MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp
I".1. Hocosa

VYHuBepcuterckas HH(POpPMAIMOHHAS CHUCTEMa

POCCUM https://uisrussia.msu.ru

MexayHapoHast HAYKOMETpUYECKast
pebdeparuBHas M IOJHOTEKCTOBas 0Oasa manubix|http://webofscience.com
HayuyHbIx u3ganuii «Web of sciencey

MexayHapoHast pedepaTrBHas u
HOJIHOTEKCTOBAs ~ CIpaBouHas ©Oasa madHbIx|http://scopus.com
Hay4YHBIX U3HAHUN «SCOPUS)

Me:xnyHapoHas 0aza MOJIHOTEKCTOBBIX

sxypHarnos Springer Journals http://link.springer.com/

MexayHapoaHas KOJUTCKIIHS HAYYHBIX
IPOTOKOJIOB 10 pasjIMuHBIM oTpacisaM 3HaHwmi|http://www.springerprotocols.com/
Springer Protocols

MexnyHaponHas 0a3a HaydyHbIX MaTepUajoB B
oOnactu (usnyeckux Hayk W umkuHupuaralhttp://materials.springer.com/
SpringerMaterials

MexnyHaponHas 0aza CIIpaBOYHBIX W3JIaHUUN MO

. . http://www.springer.com/references
BCeM oTpacisiv 3Hanui SpringerReference

ApxuB HayudHBIX JKypHaIOB «HannoHanbHbIM
3IIEKTPOHHO-MH(OPMAIIMOHHBIM  KOHIopimym» | https://archive.neicon.ru/xmlui/
(HIT HOMKOH)

9 MaTtepuajibHO-TeXHHYECKOe 00ecredeHne TUCIUNINHbI (MOILYJIs1)

MarepuanbHO-TEXHHYECKOE 00ecIIeYeHre JUCIUTUINHBI BKITFOUAET:

1. Yuebnas ayauTopus AJis IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA OCHAILIEHA:

- TEXHUYECKHMMHU CPEJCTBAMU OOYUYCHHMS, CIYKAIlMMH Ui TPEICTAaBICHHUS Y4eOHOI
uHpopManuu OONBUION ayAUTOPUHU: MYJIBTUMEIUHHBIMU CpEICTBA XPAaHEHUs, IepeJadd |
IpesicTaBiIeHUs yueOHON HHPOpMaIIHH;

- CTIeUAIN3UPOBAHHON MeOeIbIO.

2. Y4eOHast ayAUTOPHS IS TIPOBEICHHS IIPAKTUICCKUX 3aHATHI OCHAIIIEHA:

- TEXHUYECKMMHU CPEJCTBAMU OOYUYEHMS, CIYKALIUMU Ui HpPEJCTaBIeHUS YueOHOIl
uHbopManuy OONBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CPEICTBA XPAaHEHUS, IEpenadd |
npeJcTaBiIeHNs yueOHO! nH(pOopMaIH;

- CIIeIMAIM3UPOBAHHON MEOEIbIO.

3. YueOHas ayJuTOpus JUIsl BBIITOJHEHNS KyPCOBBIX MPOEKTOB (paboT) OCHAIEHA:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA;

- CHIeIMATM3UPOBAHHON MeOEIbIO.

4. YuebHas ayquTOpUs Ui TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTALUHM, TEKYIIETro
KOHTPOJIS X TPOMEXYTOYHOM aTTeCTalliy OCHAIICHA!

- KOMITBIOTEPHOH TexHHKOM ¢ makeTrom MS Office, ¢ moakmouenunem k cetn «HTEpHET»
U C IOCTYTIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-00Pa30BaTENbHYIO CPEey YHUBEPCUTETA;

- CTIeUAIN3UPOBAHHON MeOeIbIO.


http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

5. IlomMernienue assi caMOCTOSTEIHHON pabOThI OCHAIICHO:

- KOMIIbIOTepHOI TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

6. Ilomemenne ans XpaHeHHs W NPOMUIAKTUYECKOTO OOCITYXHBaHUA y4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CIIeUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTAMH JUI pEMOHTA y4eOHOTro 000pyI0BaHuUS;

- kadamu U1 XpaneHus: yueOHO-METOAMUECKON TOKyMEHTAIUN U MaTEPUAIOB.



Ipuioxkenne 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To nucuunnuue «Teopust CTpoeHHs MaTepHalioOB» MPEAYCMOTpPEHA ayauTopHas U
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

6.1 AyauTopHasi caMOCTOsITeIbHasi padoTa CTYACHTOB IPEAINOJIATaeT BBINOJIHEHHE

KOHTPOJIbHBIX PadoT.

6.1.1 IlepeyeHb BONPOCOB /ISl MOATOTOBKH K KOHTPOJbHBIM ayIUTOPHBIM PadoTaM U

IK3aMeHy
Bonpock! kK pyOekHOMY KOHTPOJIIO U K 9K3aMeHY 10 JIUCIUILINHE, ceMecTp |
1. CdopmynupyiiTe 3aKOH ITOCTOSIHCTBA YTJIOB
2. Yro Takoe NpUMUTHBHAS HJIEMEHTapHas ssuerka?
3. Uro xapakTepu3yroT HHIEKCH Musuiepa?
4. CxoJbKO cylecTByeT pemeTok bpass?
5. Uro Takoe KOOpAMHAIMOHHOE YUCIIO?
6. KakoBa mioTHeiias yrakoBka apoB Ha MIOCKOCTH?
7. Kaxkue nedexTsl KpUCTAIIIMYECKOIO CTPOSHHSI METAJUIOB HA3bIBAIOTCS TOUEUHBIMU?
8. Uro Takoe KpaeBast JuciIoKanus’?
9. Yrto Takoe BUHTOBAS IUCIOKAIIUA?
10. Kak 00pa3yroTcst TMHUM CKOJIbXKEHHUS Ha MOBEPXHOCTH KpHcTaa?
11. Yro Takoe ManoyrioBble TPaHUIIbI?
12. Yro Takoe KorepeHTHas rpaHHUIa MEXTy ABYMS (azamu?
13. Kak Ha3pIBaeTCsi TpaHMIA C YIJIOM pa3oOpHEeHTUPOBKU He Oosee 10°, oOpazoBaHHas
CTEHKOH AUCIOKAINi?
14. Onpenenuts napametp I'lIK pemerku, 3Has paauyc aroma R.
15. Onpenenuts napamerp OLK pemerku, 3Has paguyc atoma R.
16. Onpenenuts pa3mep Terpadapudeckoro Mexysius B OLIK pemerke.
17. Onpenenuts pa3mep okrodapudeckoro mexysnus B OLIK pemerke.
18. Onpenenuts pa3mep Terpadapudeckoro mexysnus B ['IK pemerke.
19. Onpenenutsb pa3mep okrodapudeckoro mexysnus B I'LIK pemrerke.

BOHDOCBI K UTOT'OBOMY TECTHUPOBAHHUIO

3aK0H ITOCTOSIHCTBA YrijioB

1.
2.
3.
4.

BCE YTJIbI MEX1Y TPAHSIMH PaBHBI

YIJIbI MEKY COOTBETCTBYIOIIMMU I'PAHSIMHU ITIOCTOSTHHBI
paBHBI YIJIbl MEXy peOpaMu, BBIXOIAIIUMHI U3 OJJHOU TOUKH
IIOCTOSIHHBI YTJIbI MEK1Y aTOMHBIMHU IIJIOCKOCTSIMU.

IIpuMuTHBHAs 3JIEMEHTapHAas sT4ehKa



s4eiika, 00pa3yromas KpUcTasul

A4eliKa, IOCTPOCHHAS Ha TPEX 3JIEMEHTAPHBIX TPAHCIIALUAX
A4YEiKa, Yy KOTOPOU BHYTPH HET y3J10B

3TO — MapajuieIenuIe]

NS

BunToBas JUCIOKalus, 3TO...

1. Ilenouka quUCIOLMPOBAHHBIX ATOMOB

2. JluHus B IJIOCKOCTU CKOJIBKEHMSI, OTPAHMYUBAIOIAS 30HY CIBUTA, MEPHEHAUKYISpHAs
BEKTOPY CJIBUTA,

3. JIuHus B IIIOCKOCTH CKOJIbKEHUS, OTpaHUYMBAIOIIAs 30HY C/IBUTA, MTapajliebHasi BEKTOPY
C/IBUTA,

4. TInockoCTh KPUCTAJUIMYECKOM PelIeTKH, B KOTOPOM IPOU30ILIEN CABUT 10 Kpas KpUCTaslia.

CKONBXEHNE TUCIIOKAINA

1. O6pa3oBaHue TUHUIA CKOIBKEHUS HA TTIOBEPXHOCTH KPHUCTAJLIA.
2. KoHcepBaTHBHOE JBUKCHHE TUCIOKALINH.

3. HexoHcepBaTHBHOE JBUKEHHE TUCIOKALIUU.

4. Tlepexon u3 OJHOM TJIOCKOCTH CKOJIBKEHUSI B IPYTYIO.

MaJ'IOYI‘J'IOBLIe I'paHUIIbI.

1. KorepenTHast rpaHuIia MEeXIy ABYMs (a3zaMH.

2. I'panuna c yriom pazopueHTUpOBKH He Ooiee 10°, oOpazoBaHHasi CTEHKON AMCIOKAITHIA.
3. 'panuna c yriom pa3opueHTUPOBKH He O0Jiee HECKOJIBKIX MUHYT, 00pa30BaHHAsI CTEHKOU
JTUCIIOKAITHH.

4. T'panuiia Mexay IBYMsI MEIKUMU 3€pHAMHU

BOHDOCBI K DV6€)KHOMV KOHTPOJIIO M K 3K3aMCHY 11O JUCHHUITIIMHE, CEMECTP 2

Meramndeckoe COCTOsTHUE BEIIECTRa.

DIIEKTPOHHAs TEOPHs METAIIIIOB.

Krnaccuueckast 1 KBaHTOBast MOJIEN b CBOOOHBIX AJIEKTPOHOB
Turbl cBs3eM B KpUCTAJIAX.

Knaccunueckas Monenp MeTajuia.

KBaHTOBBIE TpEACTaBICHHS O METAUIMYECKOM COCTOSHMM BEIIECTBA.  |UIHUYHBIC
CTPYKTYPBI METAITMIECKUX KPUCTAIIOB.

7. TepmoauHamuKa B MaTepUaIOBEICHUU.

8. TlepBblif 1 BTOPO# 3aKOHBI TEPMOAMHAMHUKH.

9. OOmue ycroBusi paBHOBECHSI CUCTEM.

10. INpaBuio ¢a3 ['nd6ca. Pa3oBbie paBHOBECHS.

11. PaBHOBecHs B OJTHOKOMIIOHEHTHBIX CHCTEMaX.

12. PaBHOBecHS B IBYXKOMIIOHCHTHBIX CUCTEMaX.

13. Tepmoaunamuka ¢a3zoBbIX nepexooB 1 u 2 poja.

14. dazoBbie mUarpamMMsbl, TUTIBI AHATPAMM.

15. Kpucrannuzaius ®HUJIKHX PacTBOPOB.

16. VI3MeHeHue SHEPTUH TIPH KPUCTAILTU3AIIAH.

ok wndE



17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

Kputnueckuii 3apospiit. DHeprust 00pa3oBaHusl KPUTHUECKOTO 3apOJIbIIIa.

Pa3mep KpUTHYECKOTO 3apO/IbIIIa.
CKOpOCTh 3apOXKICHHSI, CKOPOCTh POCTA KPHCTAILIOB.
["'oMoreHHOE U reTeporeHHOe 3apOXKICHUSI.

MexaHu3M pocTa KpUCTaLIOB, IBYXMEPHBIN 3apoabiil. Kpucramm3anus 3BTEKTHYECKUX

U Ipyrux IBYX(a3HbIX CILIaBOB.

JlennpuTHas KpUCTAIIA3AIIHS.

JIukBanusi. 30HHAsE OYUCTKA.

YnopsiioueHHbIe TBEpAbIE pacTBOPHL. [Iporieccsl ynopsaoueHus.
Omnpenenenue CTENEHH MOPSIIKA.

[IpoMexxyTOUHBIE COCTUHEHUS.

®da3zpl FOM-Posepu, dasbr JlaBeca.

Huddysus B Metamnax u criiaBax. 1 u 2 3axonsl Ouka.
AToMHBII MexaHu3M Tudy3un.

JIBukeHne aToMoB U K03 duimeHT nuddysun.

Pacder 4acTOThI EPECKOKOB ISl MEXKIA0Y3€IbHOIO0 MEXaHU3Ma.
Pacder 4acTOTHI IEPECKOKOB I BAKAHCHOHHOT'O MEXaHH3Ma
®daxTopsl, BIUsIONME Ha AU DY3HIO.

PeaxtuBHas muddysus.

Oddext Kupkenaanna.

Meronst uccnenoBanus auddysun. MeramutorpadudecKuii, XUMHYCCKHIA,

MUKPOPEHTI€HOCIIEKTPAILHOTO aHATHN3a.
OskecneKTpocKomus. ABTOTpapHUECKU, CIEKTPAIbHBIA aHAIU3.
Omnpenenenus koddunmenta nuddy3un u SHEPTUN AKTHUBAITIH.

METOJ

dazoBble mpeBpaieHus B TBEPIOM cocTossHuU. Kitaccudukanms (a3oBbIX MpeBpaIieHuii.

Knaccuueckas Teopus 3apoKIEHUS U pOCTa.
Bnustaue hopmbl 3apozplina Ha KHHETHKY TPEBPAILCHHS.
M3MeHeHne KpUCTAJUIMYECKOM CTPYKTYpPBI METaJlIa IPU Harpese.

Knaccudukanus npeBpalieHuii Mo TUIly MePECTPOMKN PEeIIETKH U 10 posu Judpdy3uu.

MaccuBHbIe IpeBpaleHHsL.

KOFGpGHTHBIC 1 BUJIMAHIITCTTOBLIC ITPCBpALLICHUA.
MapTteHcuTHBIE peBpalieHns. MapTeHCUTHbIE (pa3bl B CTANIAX.
Penved u mopdonorus mapreHcura.

OOpaTHOEe MapTEHCUTHOE MpPEeBpAaIllEHUE.

Kunetrnka MapTeHCUTHOTO MPEBPALLICHHUS.

CrapeHue 1 TepMOJIUHAMUKA CTAPSIINUXCSI CUCTEM.

KOHII@HTpaHI/IOHHaH 3aBUCUMOCTH TCPMOIANHAMHWYCCKOT'O IMTOTCHIMAJIA.

CnuHOAANbHBIN pacnaz.

W3MeHeHne KOHIIEHTpalluu MpU pacraje.

HuskoreMmmepaTypHbIil pacnaf.

SAdeuctsiif unn 1ByX(a3HbIi pacna.

JledopMmarimoHHOE CTapeHHe.

Crpoenue nonmMepoB. @a3oBble NEPEXOIBI B TOJIUMEPAX.
MexaHu3M cTapeHHs MOJIMMEPOB.

Heoprannueckue crexna. CTpyKTypa CUTaIIOB.

Kepamuueckue Marepuainsl. CTpyKTypa KEpaMUYECKUX MAaTEPHAIOB
Komno3ummonsble MaTepuasl

6.2 BHeayauTopHasi caMOCTOSITeJIbHAsE padoTa o0yJaroIIMNXCsl OCYIIECTBIISIETCS B BUJIC

M3YYEHHUS JIUTEPATYyphl IO COOTBETCTBYIOLIEMY pa3fenly ¢ MpopadOTKOW MaTepuana Mo TeMam

JUCHUITIINHBI:



DJNEeKTPOHHAs TEOPUS METAILIOB.

Turel cBsi3eil B KpucTaiax.

Kitaccnueckast mozens Merasuia.

[TpaBumno ¢a3 ['m66ca. dazoBbie paBHOBECHS.

PaBHOBecHs1 B OJHOKOMIIOHEHTHBIX CHCTEMaX.

PaBHOBecus B IByXKOMIIOHEHTHBIX CUCTEMAX.

®da30BbIC AUArPAMMBI, THITBI JHATPAMM.

Kpucrannu3zanus »KUJIKHX PaCTBOPOB.

Pa3mep KpuUTHUECKOTO 3apobIIiia.

0. 'oMoreHnHoe 1 reTeporeHHOe 3apOKACHHUSI.

11. JlenipuTHasi KpUCTaUIU3AIUA.

12. JIuxBauusa. 30HHAsT OUHUCTKA.

13. YnopsimoueHHbIe TBEpIbIE PacTBOPHL. IIporeccsl yrnopsaodeHusl.
14. TIpoMexyTOUHbBIE COSAMHEHHUS.

15. Inddy3us B MmeTaiiax u cruiaBax. 1 m 2 3akoHbl Duka.

16. AromHbIl MexaHu3M nuddy3un.

17. [Isuxennie aToMoOB U K03 uueHT nuddysuu.

18. ®@axkropsl, Brustomue Ha qudy3uto.

19. PeaktuBHas nuddyzus.

20. O¢dpexr Kupkennamna.

21. ®a3oBble npeBpalieHus B TBEPIOM cocTossHuu. Knaccudukanus $ha3oBbIX IPEeBpaIICHHH.
22. Kiraccudeckasi Teopust 3ap0oKICHUS U POCTA.

23. MaccuBHBIE TIPEBPAILICHHS.

24. KorepeHTHbIC W BUIMAHIITETTOBBIC TIPEBPAIIICHHUS.

25. MapTeHcuTHbIe peBpaiieHusi. MapTeHCUTHbIE (Pa3bl B CTANSX.
26. KuneTrka MapTEHCUTHOTO TIPEBPAIICHHS.

27. CtapeHue ¥ TepMOJIMHAMUKA CTAPALINXCS CUCTEM.

28. VI3MeHeHre KOHIICHTPAIMH TIPH pactajie.

29. HuzkoTtemneparypHblii pacna.

30. Sueunctsrit uau qByXa3HbIN pacma.

31. JlepopmaninoHHOE CTapeHHe.

32. Crpoenue nosmmepoB. Da3oBbIe MEPEX0/IbI B TIOIUMEPAX.

33. MexaHu3M cTapeHus: HOJIMMEPOB.

34. Heopranndeckue crekia. CTpyKTypa CUTAIIIOB.

35. Kepamuueckue matepuaibl. CTpyKTypa KepaMUYeCKUX MaTEepPHUaoB
36. KoMno3unnoHHbIe MaTepralIbl

Boo~NoOr~wWNE



Ipuio:xkenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUYHOM aTTecTAlNU

a) Ilnanupyemblie pe3yJbTaTbl 00y4eHHS] U OLCHOYHBbIE CpeACTBA JJIs NPOBeJICHUs!

HpOMe)RyTO‘lHOﬁ aTrecramum:

CTpyKTypHBIi
3JI€MEHT

KOMIICTCHIIN U

[Inanupyembie
pe3yIbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

IIK-4 - cnoco0HOCTb UCTIO0JIBL30BAaTh B HCCJIEI0BAHUSX U pacyeTax 3HAHUSA 0 MeTOo1aX
HCCJIeIOBAHNSI, aHAJIM3a, JMATHOCTHKH W MO/EJMPOBAHMsI CBOWCTB BelIeCTB

(maTepuaJjioB),

(l)I/ISI/I‘IeCKI/IX H XHMHYECKHX

npoueccax, MNpPOTEKAIIMX B

MaTepHaJJiax Ipu Ux MnNoJay4YeHmu, 06pa60TKe H MO}.II/I(l)l/IKaII]/II/I

3HaTh

- 3HaTb CTpPOEHHUE
HEOPraHWYECKUX U
OpraHNu4eCKHUX

MaTepuajoB

- SBJICHUS B
MaTepuanax,
CBSI3aHHBIE C
HU3MEHEHUEM
BHEIIIHUX YCJIOBUH

- IIPOLIECCHI,
MpOTEKaIIUe  IMpHU
HCIIOJIb30BAHNUHU
pa3IMYHBIX METOJ0B
UCCIIEIOBaHMS
MaTEepUaJIOB,
¢buznueckue u
XUMHUYECKHE
IIPOLIECCHI,
IIPOTEKAIOIINe B

MaTepualiaXx MpH HX
MOJTyYEHUH,
o0paboTke u
MoauduKaIuy;

[lepeyeHb TeopeTHYECKHUX BONPOCOB

DneKkTpoHHas
Knaccuueckas wu

Teopus
KBaHTOBas

METAJIJIOB.

MOJIEIIb
CBOOOJIHBIX 3JEKTPOHOB. TuIbl CBsi3ed B
Kkpuctauax. I[lepBblii M BTOPOM 3aKOHBI
tepmoauHamuku. IlpaBuno ¢a3 I['mbOca.
@a3oBble paBHOBecHs. TepMoauHaMHKa
¢dazoBbix nmepexonoB 1 u 2 poxa. U3menenue
JHEPIrUU

Kputnueckuii

npu KpuCTaJUIN3allnu.

3apOBILLL. Ckopoctb
3apOXKICHMS, CKOPOCTb POCTa KPUCTAJLIOB.
I'oMOreHHOE M reTepOreHHOE 3apOXKACHUS.
MexaHu3M pocTa KpUCTAIIIOB, IBYXMEPHBIN
3apoasill. JIeHApWUTHAs KpUCTAJUIA3ALUS.
JInkBanusi. YropsaodeHHble  TBEpAbIE
pacTBOpbl. [IpomMexXyTOUHBIE COEIUHEHHS.

Huddysus B meramnax v criaBax. | u 2

3akoHbl ~ @Puka. ATOMHBIM  MEXaHU3M
mupdy3un.  DakTopsl, BIMSIOINME HA
g dysuto. PeaktuBHas T dy3us.
Mertob1 HCCIIEIOBAHUS muddy3um.
dazoBble  MpeBpamieHUuss B TBEPIOM
COCTOSTHUH. Knaccnueckas TEOPHS
3apokaeHuss W pocta. Kriaccudukarus
IIPEBPAIICHUT MO TUIYy IEepEeCTPOUKHU
pemwieTku W 1o ponu  Tuddy3uu.

MapreHcuTtHble mpeBpaieHus. Pemved u




CrpyKTypHBII
DJIEMEHT

KOMIICTCHIIN N

[Inanupyemsle
pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

Mopdomorust  mapreHcuta.  KuHeTuka
MapTEHCUTHOTO npeBpaiieHus. Ctapenue u
TEPMOJIMHAMUKA  CTapsIIUXCS ~ CHUCTEM.
CruHOIanbHBINA
Huszkoremneparypusiii pacnan. SA4euncTslil
nBYX (pa3HbIH

JedopmanmonHoe crapeHue.

Heopraunueckue

pacma.
WIH pacnaf.
CrpoeHnue

IIOJINMEPOB. CTEKJIA.

Crpykrypa
MaTepHaJIbL.

cutaiioB.  Kepamuueckue

Crpykrypa
MaTepurainoB. KoMno3uoHHble MaTepuaibl

KEPaMUYECKUX

YMmers:

- ONpPENEIATh

CTPYKTYPY H
CBOWCTBA MAaTEpHUAJIOB

- 10JIb30BaTHCS
MeTogaMu
HCCIIEIOBAHMSI,

aHaJInu3a n

AUardioCTHUKHU
Pa3JIMIHBIX
MaTCpHraJIOB;

3HaHue caeaywmmx B cooTBeTcTBUH

BOIIpOCaM 3K3aMCHa BOIIPOCOB

DJeKTpoHHAas Teopus METAaJIJIOB.
Kiaccnueckass © = KBaHTOBas  MOJENb
CBOOOIHBIX AJIEKTPOHOB.DJIEKTPOHHAs
teopusa  MetauioB.  Knaccuueckas u

KBaHTOBasi MOJI€Tb CBOOOIHBIX 3JIEKTPOHOB.
Tuner cBaseir B kpucramnax. llepseiii u
BTOPOU 3aKOHBI TepMOAWHAMUKHU. [IpaBuio

¢az3 Tub6ca. DazoBble paBHOBECHS.
TepmoauHaMuka (a3oBbIxX nepexoaoB 1 u 2
pona. N3menenne SHEPIUH pu

Kpuctaumm3aund. Kputnyeckuii 3apojbli.
CKOpOCTb  3apOKACHUS, CKOPOCTb poOCTa
KPUCTAJIJIOB. ]'OMOreHHOE M TeTepOreHHOe
3apoKaeHHUs. MexaHu3M pocTa KpUCTAIIJIOB,

JIBYXMEpHBbIH  3apoiwinl.  JleHaputHas
KpHUCTaJITU3ALIHSL. JIuxBarys.
VYrnopsgoueHHble  TBEpPABIE  PaCTBOPHI.

[Tpomesxyrounsle coenunenus. Juddysus B
MeTaJulax M crjaBax. 1 u 2 3akoHsl Duka.
AToMHBIN MexaHu3M Auddy3un. PakTopsl,
Biaustone Ha auddysuro. PeakTuBHas
b dys3us.
mupdy3un.  DazoBbie
TBEpAOM cocTosgHMU. Kiaccuueckas Teopus

Metonanl HUCCJICTOBAHMS

npeBpaleHuss B

3apoxaeHust M pocta. Kiaccudukarms
IPEBpallCHU 1O THUIYy MEPECTPONKH
pemieTku W 1mo  ponu  auddy3uu.




CtpyKkTypHBIT [Lmanupyemsie OueHouHbIE CpeICTBa
AJIEMEHT pe3ynbTaThl
KOMIIETCHIINU 00y4deHus
MapreHcuTHble TpeBpamieHus. Pemsed u
Mopdomorust  mapreHcuta.  KuHeTuka
MapTEHCUTHOTO npeBpaiieHus. Ctapenue u
TEPMOJMHAMHUKA  CTapsiIUXCs  CHUCTEM.
CruHOIanbHBIN pacmaj.
Huszkoremnieparypusiii pacnan. SA4euncThiil
W IBYyX (a3HbIN pacnaf.
Hedopmanmonnoe crapenue. Ctpoenue
nosmMmepoB.  Heopranmueckue — crekia.
Crpykrypa  cutaioB.  Kepamuueckue
Marepuasibl. CTpykTypa KepaMHUYECKHX
MarepuanoB. KoMno3unmoHnHsle MaTepuabl
Bnanets: - HaBbIKaMH | B cooTBeTCTBMU BONpOCaM 3K3aMEHa

HCCIIEIOBaHMUS,

aHaJn3a u

JUArHOCTUKHU

pa3IMYHBIX

Marepuaos, ux

CTYKTYpPBI U CBOMCTB.

IIK-11 - cnoco0HOCTHIO NMPHUMEHSITh 3HAHMSA 00 OCHOBHBIX THIIAX COBPEMEHHBbIX
HEOPraHWYeCKHUX H OPraHMYeCcKHX MaTepHAJI0B, NIPHHIMIIAX BbIOOPA MaTepHaloB
AJISl 32JaHHBIX YCJIOBHH JKCIUIyaTAMHU € Y4€TOM TpeOOBaHWiHl TeXHOJOTHYHOCTH,

IKOHOMHUYIHOCTH, HAACKHOCTH U JOJITOBCYHOCTH, IKOJOI'HMYCCKHUX NoCJeACTBHHA MX

INPUMCHCHUSA IIPU IIPOCKTUPOBAHUH BBICOKOTECXHOJOTHYHBIX IMMpoHeCCOB

3HaTh

- TEOpPHUI0 CTPOEHUS
MaTepHajoB s

BbIOOpa MaTepuasoB

ISt 3aJJaHHBIX
YCJIOBUU
HKCIUTyaTallH c
y4eToM TpeOGoBaHUM
TEXHOJIOTHYHOCTH
3KOHOMMHNYHOCTH,
HaJCeXKXHOCTHU u
JOJTOBEYHOCTH,

Hepeqeﬂb TECOPETUICCKUX BOIIPOCOB K
IK3aMeEHaM:

1. Meramindyeckoe cOCTOSTHUE BELIECTBA.
2. DNeKTpOHHAst TEOPHs METaJUIOB.

3. Kimaccuueckas W KBaHTOBag MOJEID
CBOOOJTHBIX 3JIEKTPOHOB

4. Tunsl cBsA3€H B KpUCTAIIaX.

5. Kitaccuueckast Mmozienb MeTaa.

6. KBantoBsie MpeICTaBICHUS 0
METAIJIMYECKOM  COCTOSSHUM  BEILECTBA.
Tunuyeple  CTPYKTYPHI ~ METAJUTHYECKUX
KPHUCTaJJIOB.

7. TepmoinHaMuKka B MaTepHUaIOBEICHUU.

8. ITepBbIit U BTOPOU 3aKOHBI
TEPMOJUHAMUKHU.

9. O6mmue ycioBUsl paBHOBECHUS CHCTEM.




CrpyKTypHBII
DJIEMEHT

KOMIICTCHIIN N

[Inanupyemsle
pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

10. IlpaBuiio a3  I'mbbca.  DazoBbie
paBHOBECHS.
11. PaBHOBecHsI B OJHOKOMIIOHEHTHBIX
CUCTEMaX.
12. PaBHoBecuss B JBYXKOMITOHEHTHBIX
CUCTEMaX.
13. TepmoanHamuka ¢a3oBbIX HepexoaoB |

u 2 poja.

14. ®a3o0BbIe AUMarpaMMbl, TUIIBI IUATPAMM.
15. Kpucrannuzanus HKUTKAX
pacTBOpPOB.

16. N3menenune SHEPruu npu
KpUCTAITU3AIUH.

17. Kputnueckuil 3aponpiil. OHeprus
00pa3oBaHUs KPUTHUUECKOTO 3apOIbIIIa.

18. Pa3zMep KpUTHUECKOTO 3apOAbIIIa.
19. CKOpOCTh 3apOXKIEHUs, CKOPOCThb
pOCTa KpUCTAIUIOB.

20. ['omorenHoe U TEeTepPOreHHOE
3apOXKICHUS.

21. MexaHu3M  pocTa  KPUCTAJIOB,

JBYXMEpPHBIA 3apoasill. Kpucrammmsanus
IBTEKTMUYECKMX M JPYruX JABYyX(a3HbIX
CIUIABOB.

22. JenaputHas KpucTan3amusi.

23. JlukBanus. 30HHAs OYUCTKA.

24. VYnopsigoueHHble TBEpAbIE
pactBopbl. [Iporeccel ynopsinoueHusl.

25. Omnpenenenne CTENEHN MOPAIKA.

26. [TpomexxyTOUHBIE COCTUHEHHUS.

217. ®a3b1 FOM-Po3zepu, da3zer JIaBeca.
28. Huddysus B MeTasmax u crutaBax. 1
n 2 3akoHbl PuUKa.

29. AToMHBIN MexaHu3M TudPy3un.

30. JIBukeHre aTOMOB U KOI(PPHUIHEHT
muddysun.

31. Pacuer 4YacTOTBl TNEPECKOKOB ISt
MEXKI0Y3EIIbHOTO MEXaHU3Ma.

32. Pacuer 4acTOTBl TNEPECKOKOB IS
BaKaHCHOHHOT'O MEXaHH3Ma

33. daxTopHl, BIIUSIIOLIHE Ha
muddy3uto.

34. PeaktuBHas nudpdysus.

35. S¢dext Kupkennania.

36. Mertonbl uccnenoBanus TUGQy3HH.

Mertannorpadpudeckuii, XAMUYECKHUH, METOT
MHUKPOPEHTT€HOCIIEKTPAIBHOTO aHAIN3A.

37. O>KecreKTPOCKOIHSL.
ABTorpauyeckuil, CIeKTpajibHbIN aHAIIN3.




CrpyKTypHBII
DJIEMEHT

KOMIICTCHIIN N

[Inanupyemsle
pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

38. Omnpenenenus kod(durmenra
T dy3un U SHEPTUH aKTUBAIUH.

39. da3oBbIe MpeBpaliecHuss B TBEPIOM
cocrosunu.  Kmaccudukanus — ¢pa3oBbIX
MPEBPAILCHUIA.

40. Knaccuueckass Teopus 3apoKAeHUs
U pOCTa.

41. Bnustaue  dopmbl
KUHETUKY IPEBPAIICHUS.
42. N3menenune KPUCTAJUIMUECKOIN
CTPYKTYpPBI METaJlIa IPH Harpese.

43. Knaccudukanus mpeBpameHuii 1o
TUIy TEPECTPOMKH PEIIETKH H TI0 POJIU
T py3un.

44, MaccuBHBIC TTPEBpAILICHHS.

45. KorepentHble 1 BHAMAHIITETTOBBIE
NpeBpaIICHUsL.

46. MapTreHcuTHbIC NPEBPALICHHUS.
MapTteHcuTHbIE (Qa3bl B CTAISX.

47. Pensed u mopdomnorus mapreHcura.
48. ObpatHoe MapTEHCUTHOE
IpeBpaIieHue.

49. Kunertuka
TIPEBPAICHHS.

50. Crapenue u
CTapSIIIAXCSI CUCTEM.
51. KoHIeHTpallmoHHasi  3aBHCUMOCTh
TEPMOJIMHAMHYECKOTO MOTEHITHANIA.

52. CnuHOJanbHBIN pacnaj.

53. V3MeHeHne  KOHIIEHTpAINH
pacmaze.

54, HuskoremnepaTypHslil pacraz.
55. Sldeuctslil win Byxa3HbIi pacnai.
56. JledopMarimoHHOE CTapeHHE.

57. Crpoenne mnonumepoB. DaszoBble
NePeXObl B IIOJIMMEPAX.

58. MexaHnu3M cTapeHusl IOJIMMEPOB.
59. Heopranuueckue CTeKJa.
CrpyKTypa CUTAJLIOB.

60. Kepamunueckue MaTepHaIbL.
CTpyKTypa KepaMHUECKUX MaTepHAIIOB

61. Kommno3uimonnslie Matepuaisl

3apojpllla Ha

MapTCHCUTHOI'O

TEpMOANHAMHKA

pu

VYmMmern

- UCIIOJIb30BaTh
TEOPHI0 CTPOCHHUS
MaTepHasoB npu
BbIOOpE  MaTepuana
ISt

YCIOBUU

3aJaHHbIX

Hcrnonbs30BaTh Takue BOMPOCHI
(GU3M4EeCKOro MEeTaJUIOBEACHNUS, KaK:
METAJUINYECKOE COCTOSTHUE BELIECTBA,

SJICKTPOHHAsA TCOPpHUA METAJIIIOB,
Ki1aCCHYECKass MOJACJIb ME€TaJllia, KBAHTOBBIC
NpeaACTaBJICHUA O METAINIMYECKOM




CtpyKkTypHBIT [Lmanupyemsie OueHouHbIE CpeICTBa
AJIEMEHT pe3yJIbTaThl
KOMIIETCHIINU 00y4deHus

JKCILTyaTaluH, C | COCTOSIHUM BelllecTBa. TepMoanHaMuKa

ydeToM TpebGoBaHuii | ¢a3oBbIxX nepexoaoB 1 u 2 pona. Pa3zosbie

TE€XHOJIOTMYHOCTH, JMarpaMMBbl, TUIIbI JUarpamM.

SKOHOMUYHOCTH, Kpucrannuzanus )Kukux pacTBOPOB.

HAaJIeKHOCTH U | YOpsiAOYEHHbIE TBEPAbIE PACTBOPHI.

JOJITCOBEYHOCTH; [TpomexyTounblie coequuenus. uddysus B
MeTajulax u craBax. 1 u 2 3akoHbl Duka.
TBEpAbIE pacTBOPHl. Pa3z0BbIe IPEBPAILCHUS
B TBEPIOM cocTostHnn. Knaccudukarus
¢dazoBbix mpeBpamennii. Kimaccudukanms
IIPEBPALLECHMI 110 TUITY IIEPECTPOUKHU
pelieTky u 1o ponu auddysuu.
MapTeHCUTHBIE PEBPALICHUSI.
MaprencutHsie ¢asbl B cransax. CrapeHue u
TEPMOJIMHAMUKA CTAPSALIUXCS CUCTEM IS
BbIOOpa MaTepuana B 3aJaHHBIX YCIOBHUSAX
AKCILTyaTaluu.

Bianers - HaBblkaMH BbIOOpa | OTBETHI Ha BOIIPOCHI: (PUINYECKOTO

MaTepHaJIOB TSt
3aJJaHHbIX  YCJIOBUH
JKCIUTyaTaluH, c
y4eToM TpeOGoBaHUM
TEXHOJIOTUYHOCTH,
3KOHOMMHNYHOCTH,
HA/ICKHOCTH.

MCETAJIOBCICHHU A, KaK: MCTAJITTHYCCKOC
COCTOSAHHEC BCIIICCTBA,

AIIEKTPOHHAS TEOPUS METAIIJIOB,
KJIacCH4YecKasi MOJIeNIb MeTalljia, KBaHTOBbIE
IIPEJICTABICHUS O METAJUIMYECKOM
COCTOSIHUM BeIllecTBa. TepMoaMHaMuKa
¢a3zoBbIx nepexoaoB 1 u 2 pona. Pazosbie
JarpaMMBbl, TUIIBI JUarpamM.
Kpucrannu3zanus KUJIKHX PacTBOPOB.
VYnopsioueHHbIe TBEP/IbIE PACTBOPHI.
[TpomexyTounble coequuenus. uddysus B
MeTaJulax v craBax. 1 u 2 3akoHbl Ouka.
TBEpAbIE pacTBOPHL. Pa30BbIe IPEBPALICHHUS
B TBEpAOM cocTtosiHuM. Knaccuukarus
¢a3zoBbIx mpeBpaieHuil. Knaccugpukarus
IIPEBPALIEHUH 110 TUITY IEPECTPONKU
peleTky u o ponu auddysuu.
MapTreHcuTHbIE TPEBPAILCHHUS.
MaptencutHsbie ¢a3bl B ctasix. CtapeHue u




CtpyKkTypHBIT [Lmanupyemsie OueHouHbIE CpeICTBa
AJIEMEHT pe3yJIbTaThl
KOMIIETCHIINU 00y4deHus

TEPMOJAMHAMUKA CTAPSALIUXCS CUCTEM IS
BbIOOpA MaTepuasa B 3aJaHHBIX YCIOBUAX
JKCILTyaTaluu.

0) Ilopsiiok mpoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE]IN U KPUTEPHH
OlleHUBAHMS:

[TpomexyTouHas aTTecTalus 1o JucuuIuIMHe «Teopus cTpOeHus: MaTepUaioB) BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHUS 00yUYaIOUIMMUCS 3HAHU, U
IPaKTUYECKHE 3aJJaHNUs, BBIBIISIOIINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIaJleHUH 1
IpOBOIUTCS B (hOpME FK3aMEHa.

DK3aMeH 10 JaHHOW JUCUHUIUIMHE MMPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM
OueraM, KaXIblii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJTHO IPAKTUYECKOE
3a/laHHuE.

IToxa3zatenn u KPUHTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLIEHKY «OTJMYHO» — 00yJaroUI1iics 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHHE
yueOHOro MaTepuasna, CBOOOIHO BBIOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOHO ONEpUpPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OLIEHKY «XO0POLI0» — 00y4aroU1iics 1eMOHCTPUPYET CPEAHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIEC 3HaHHUS, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIlepalnsix, HepeHoce
3HaHUN U YMEHMI HAa HOBbIE, HECTAHJAPTHBIC CUTYALUH.

— Ha OICHKY «YAOBJETBOPUTECJIBHO» — 06yqa}01111417lc;{ ACMOHCTPHUPYCT HOpOFOBHﬁ
YPOBCHB C(i)OpMI/IpOBaHHOCTI/I KOMIIETCHIIUM: B X0/I€ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ AOIIYCKAKTCA
OH_II/I6KI/I, MMPOSABIACTCA OTCYTCTBHUC OTACIILHBIX 3HaHI/II>'I, yMeHHﬁ, HaBBIKOB, 06yanOIHHﬁCﬂ
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TTPHU ONICPUPOBAHUHN 3HAHUAMU U YMCHUAMU IIPU UX
MEPCHOCC HAa HOBBIC CUTYAllUH.

— Ha OICHKY «HECYTOBJETBOPHUTECJIABHO» — OGy‘l&IOH.IHﬁCH ACMOHCTPHUPYCT 3HAHUS HEC Ooiee
20% TCOPCTUUCCKOTO MaTCpHraJia, JOIMYCKACT CYIICCTBCHHBIC OI_LII/I6KI/I, HEC MOXKCT I10Ka3aThb
HHTCJUICKTYAJIBHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



