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1. Henn, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 JUCHUIITHHE

[{enbto ocBOeHUS TUCHUIUIHHBI «TeopHus cTpoeHus MaTepuasIoB) SBISETCS:
—  (opmupoBanue 3HaHMH O (UBUKO-XMMHYECKUX 3aKOHOMEPHOCTSIX

MCTAJUIMYCCKUX W HEMETANIMYCCKHUX MATCPHUAJIOB, CTPYKTYPHBIX H3MCHCHUAX B HHX IIpU HX

CTPOCHUA

[IOJIyUYEHUH, YIPOUYHEHHUH, SKCIUIyaTallid; B3aUMOCBSI3M MUKpPO- M HAHO-CTPYKTYpPbl M CBOWCTB
MaTepHaJIOB;

— TOATOTOBKA CTYICHTOB K JCATEIBHOCTH B COOTBETCTBUM C KBaJU(PUKAIIMOHHON
XapaKTEPUCTHKON OakaiaBpa Mo HAIPaBJICHUIO, B TOM YHcie (OPMUPOBAHUE YMEHHH TPOU3BOIUTH
Ka4eCTBEHHbIE U KOJIMYECTBEHHBIE OLICHKU CTPYKTYPHBIX U (ha30BBIX NPEBpAILEHUI B MaTepuaiax

3amayn JUCHUTUIAHEL:
— HAYYHTh HCIIOJIH30BATh HA MIPAKTUKE COBPEMEHHBIC MTPEICTABICHIS HAYKH O MaTepUaiax, o

BJIIMSIHUM MHKpPO- M HaHO-MacIuTaba Ha CBOMCTBA MaTepHajoB

Ob0yuenne mno mucnuiimHe «Teopusi CTpoeHUsI MAaTepHATOB)»
dbopmupoBaHHe Y 00YHAIOIIUXCS CICTYIONTUX KOMIIETCHITUH:

HaIpaBICHO Ha

Koa u HauMeHOBaHNe KOMIIETEHIIUIA I/IHI[I/IKaTopr JOCTHIKCHUSA

KOMIIETCHIIU N

YK-1 CriocobeH ocymecTBIsITh TIOUCK,
KPUTUYECKHIA aHAITU3 ¥ CUHTE3 HH(DOpMAIIHH,
MIPUMEHSATHh CHCTEMHBIN MTOAXOJT ISl PELIEHUS
MOCTABJICHHBIX 33]1a4

NVYK-1.1. AnanuzupyeT 3aaauy, BbLIEISS €€
0a30BbIe COCTaBIISIOIINE

NYK-1.2. OcyiiecTBasieT NOUCK, KpUTHUECKU
olleHUBaeT, 0000IIaeT, CUCTEMATU3UPYeT U

pamkupyer uHbOpMaIHio, TpeOyeMyro s
pelIeHus MOCTaBJICHHOM 3a1a4n

NVYK-1.3. PaccmarpuBaeT u mpejiaraer
paLroHaIbHbIE BapHUaHThI peleHus
IIOCTaBJICHHOU 3a/1a4y, UCIIONb3YS

CUCTEMHBIN TOJXO0J,, KPUTUYECKU OLICHNBAET
UX JIOCTOMHCTBA M HEJJOCTATKU

HOITIK-4.1. ImeeT HaBBIKH pabOTHI C
npubopamu, 060pyI0BaHHEM U METOJIUKAMHU
MIPOBEJICHUS] U3MEPEHUN U HAOII0ICHUI B
cdepe nmpodeccnoHaNbHON 1eATeTHbHOCTH.

OIIK-4 - Crioco0GeH npoBOAUTh U3MEPEHUS U
HaOmroieHuss B cdepe mnpodeccuoHalIbHOM
JeITEeIILHOCTH, 00pabaThIBaTh u
IPECTaBIATh SKCIIEPUMEHTAIbHbBIC TaHHbIE

NOIIK-4.3.  O0OpabaTbeiBaeT  pe3yJbTaThl
Hay4YHO HCCIIEI0BATEIbCKOW J1eATebHOCTH,
UCTIONIB3YyS  CTaHJapTHOE  00OpyJIOBaHUE,

npruOOpHI U MaTepHAIIBL.

NIIK-2.2. BBINOJHSAET UCTIBITAHUS
MaTepHajIoB, U3JEIUIl U IPOIIECCOB UX
MIPOU3BO/ICTBA.

NIIK-2.3. O6pabaTbIBaeT, aHATU3UPYET U
MIPEJICTABIISIET PE3YIbTAThI UCCIIETOBAHHIA B
BUJIE OTYETOB.

IMK-2 CriocoGeH MCnoip30BaTh Ha MPAKTHKE
3HaHUS O  MOJUMEpPHBIX  MaTrepuanax
pas3IN4HOrO Ha3HAuCHMS, BBITTOJTHATH
UCCIIEIOBAaHMSI U UCTIBITAHUS MaTepHUajoB

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JucnuninuHa OTHOCUTCS K 00s13aTesbHON yacTu 0650ka b1 «/lucummmmas! (Moxynm)y.
Jucnunnuna 6a3upyercs Ha CIeIyIOIINX, MPONIEHHBIX JUCIUTUTHHAX

- «Duzukay ;

- «[IpakTuKyM 1O BU3yalu3alluu CTPYKTYPbI»;



MCTOJbI UCCIICAOBAHNA MAaTECPHUAJIOBY, «MeTammmyecKkue MaTCpHralib».

Juciumummna «Teopusi ¢cTpOeHHs MAaTepHAJIOB» JIOTMUECKH CBS3aHA C IMOCIEAYIOIUMU
qucuuruiMHamMu: «lIpakTHKyM 1O CBETOBOM M 3JEKTPOHHOM MHUKPOCKOMUN», «Jlu(pakunoHHbIE

3. CTpyKTypa U cofep:KaHue U CUUIIINHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIIAET 6 3aueTHbIX(€) equHuIl(bl) (216 yacos).
Nzyuaercs Ha 2, 3 cemecTpax oOyueHus. Popma MpoOMeKyTOUHON aTTECTAllH -3a4eT.

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1.0unas popma oOydeHUs

Ne . KoanuecTBo CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 2 cemecTp 3 ceMmecTp
1 | AyauTopHble 3aHATHS 108 o4 o4
B ToMm uuce:
1.1 | Jexuuu 36 18 18
1.2 | CemmuHapcKue/IPaKTHUECKUE 3aHATUS 36 18 18
1.3 | JJaGoparopHbie 3aHATHUS 36 18 18
2 | CamocTosiTe/ibHasi padoTa 108 54 54
B ToMm uuce:
2.1 | IToaroToBka u 3amura Ja60paTOPHBIX 36 18 18
pabor
2.2 | CaMOCTOSATEJIbHOE N3YUEHHUE 72 36 36
3 IIpome:xyTOUHAsI aTTEeCTALMSA
3auvet/nud.3auer/7K3aMeH IK3aMeH JK3aMeH
HTtoro 216 108 108

3.2 TemaTu4yeckuii NJIaH U3y4YeHHUs TUCHUTIIHHBI
TemaTuyeckuii 1aaH pa3Meni€éH B IpuwiokeHuu 1 kK pabodeii mporpamme.

3.3 CoaepxaHue THCHUNIHHBI

(Hsyqaemc;z HA TeKYUOHHbBIX, CEMUHAPCKUX U ﬂa6opam0pr1x SGH}Zmuﬂx).

Tema 1. Teopus cmpoenus mamepuanos KaKk OCHOGHAA HAYKA 0 CIPOEHUU MAMEPUAII08,

C8A3U CIMPYKMYPbL U CEOUCME.

Beenenue. B3aumMocBs3b CTPYKTYpBI M CBOMCTB MaTepHaa.

Tema 2. Cmpoenue KpucmaniuuecKkux mamepuanos

ONIEMEHTBI KpHUCTATLNIOXUMHUHU U KpI/ICTaHHO(I)I/ISI/IKI/I. [TousTue HpOCTpaHCTBCHHOﬁ PCUICTKHU,
PCHICTKH BpaB3, ATOMHOTI'O paJinycCa, KOOpAMHAITUOHHOTO YHUCJIa. HpI/IHI_II/IH ILIOTHEMIIIeH YIIAaKOBKH

YaCTHIl, TUMBI CBS3€H, MOIUMOP(PHU3M, CBOKWCTBA KPHUCTALIOB. ['eoMeTpuyeckas U CTPYKTypHas

Kpuctayiorpadus. DIeMeHTbl CHMMETPUHM KPHUCTANIOB, CUHTOHUH. J[e(eKThl KpUCTAUIMYECKOTO

ctpoenus. TodeuHble ne(EeKTh, BaKaHCHUW, MOJBI)KHOCTh BAaKAaHCHUH, WCTOYHUKH BaKaHCHUI;

Mexy3enbHble aToMbl. Jledpexkt @penkens. [dedextsl ynakoku. Auddys3us B MeTamiax U CIulaBax.




3akoHb! MU y3uH, MEXaHU3M, BIMSHUEC BHEIIHUX M BHYTPEHHUX (akTopoB. JIMHEHHBIE 1e(EKTHI.
Jucnokanuu, BUABI TUCIOKAMA, SHEPTUs TUCIOKAUWKA, B3aUMOJICHUCTBHE NUCIOKALUN, IBUKEHUE
U TOPMOXKCHHE MJHMCIOKAUMN. OKCIEpUMEHTAJIbHBIE METOJIbl HCCICNOBAHUS JTUCIOKAIUMA.
Hucknunanuu. IloBepxHocTHble JedexTsl. ['paHunel  3epeH, cy0O3epeH. BblcOokoyroBsle,
MaJIOYTJIOBBIE TPAHUIIBI. DHEPTUS TPAHHULL, IBHKCHHUE TPAHHII.

Tema 3. Qu3uxo-xumuueckue 0CHOBbL MAMEPUATIO8EOCHUS

OOmue yciaoBusi paBHOBECcHsl cuUcTeM, (a30oBble paBHOBECHS U CBOICTBa PacTBOPOB;
paBHOBECHUS B IByXKOMIIOHEHTHBIX cUCTeMax. TepMOoIuHaMUKa CTPYKTYPHBIX TIEPEXOI0B

Tema 4. Teopua cnnaeos

Bunet  ¢a3, wux crpoenue, cBoicTBa. Kpucrammmzanus — SKMAKUX ~— PacTBOPOB.
TepmonuHamuueckue ycnoBus mnpornecca. CTpoeHHue XKuakoro merayia. OCHOBHBIE MapaMeTphl
KpucTaymm3anuu. Mexanu3m oOpa3oBaHHs U pOCTa 3apOAbIIICH, KPUTUUECKUN 3apOAbIII U CBA3b
€ro pa3MepoB CO CTENEHbI0 MepeoxjakaeHus. ['OMOreHHOe M TeTeporeHHOe 3apoxkieHue ¢as,
IOPUHIUIT Pa3MEPHOTO M CTPYKTYpHOTO cooTBeTcTBUsi (a3. PeambHbie (opMbl KpuCTaILIoB,
oOpa3yromuxcss Ipu Kpucraumzauuu. JleHapuTHas M 30HaibpHas JukBauus. HanpaeneHHas
KpUCTAJUIN3aLKs, BbIpAIIUBAHUE MOHOKPHUCTAILJIOB.

da3pl B  METAUIMYECKUX CHCTEMax: TBEPABLIC pPACTBOPBI, IIPOMCIKYTOYHBIC (1)21351
(XI/IMI/I‘{CCKI/IG COG,Z[I/IHGHI/ISI) MNEPEMCHHOI'0O M IIOCTOAHHOI'O COCTaBa, CBOMCTBA Pa3INIHbIX (1)33,
yrnopsaao4ucHuUe. CTPYKTypHBIG HU3MCHCHUA B TBCPJAbIX MCTAJLJIAX..

Tema 5. {luazpammovt cocmoanusn 080UHBIX U MPOUIHBIX CUCHIEM

MeTtoasl mocTpoeHus auarpamm ¢a3zoBoro paBHoBecus. IIpaBmio ¢az ['mbbca u ero
IPUMEHEHHE K U3YYEHHIO IBOMHBIX CUCTEM, MTPaBMIIO OTpe3KoB. Kiaccudukarus ABOWHBIX CUCTEM:
C HGOFpaHHLICHHOfI PacTBOPUMOCTBIO KOMITIOHCHTOB B ) KUAKOM M TBEPAOM COCTOSAHUH, o6pa3013aHHe
IICEBJIOABTEKTUYECKUX CTPYKTYp; JAHArpaMMbl TEPUTEKTUYECKOTO THIIA; C YCTOWYMBBIM H
HeyCTOI\/'ILII/IBI)IM XUMHUYCCKUM COCIMHCHUCM, AUArpaMMbl MOHOTCKTHUYCCKOI'O, CUHTCKTUYCCKOIO,
METAaTeKTHYECKOr0 THIMA. OBTEKTOMAHOE M TEPUTEKTOMJHOE TMPEBpAIEHUs, MOIUMOPQHBIE
IpeBpallleHuss Ha auarpaMmax. @OpMHUPOBaHUE CTPYKTYP XAPAKTEPHBIX JABOMHBIX CILIABOB, MX
0COOCHHOCTH. 3aBHCHMOCTh CBOMCTB CILIAaBOB OT COCTaBa M THUMA AWAarpaMMmbl. BeIOOp criiaBoB
ONPEIECIIEHHOIO Ha3HAYEHUsl HA OCHOBE aHaiu3a JuarpamM. /J(uarpamMma COCTOSIHUS U TEpMUYECKas
o0paboTka. JlmarpaMMbl COCTOSIHHSI TPOWHBIX crCTeM. M300paskeHrne cOCTaBOB TPOMHBIX CIIABOB U
CBOMCTBaA KOHOCHTPAIIMOHHOTO  TPCYTOJIbHUKA. HpaBI/IJ'IO OTPE3KOB HW HOCHTpA TAXKECTU
TPEYroJIbHUKA. OCHOBHBIE THIIBI auarpamm: € HCOl"paHI/I'-IeHHOI\/'1 pPaCTBOPUMOCTBO KOMIIOHCHTOB B
KHUJIKOM H TBEPAOM COCTOSHHH, OFpaHI/IIIeHHOfI PaCTBOPUMOCTBIO B TBEPAOM COCTOAHHU,
OFpaHI/I'-IeHHOI\/'I pacTBOPUMOCTBIO B TBEPAOM COCTOSHHH HW OBTCKTHYCCKHUM IIPCBPALICHUCM,
npoMeXyTOuHbIMH (a3zaMu. [Ipoekuuu nuarpaMM Ha KOHIIEHTPAIIMOHHBIA TPEYTOJIbHUK; H30- H
MOJINTEPMUYECKHE Pa3pe3bl.

Tema 6. @azoevie u cmpykmyphovle npespauieHus 6 cucmeme Hceie30-y2iepoo.
Crtpoenue u cBoMcCTBa kene3a. JlmarpamMma cOCTOSTHUS Kene30-1ieMeHTUT. [lonmumopdusm xernesa.



®@a3pl, CTPYKTYpPHBIE COCTaBIIAIOIIME CIUIABOB XKeye30-yriiepoa. dopmupoBaHue CTPYKTYpPBI
CIUIaBOB C PpAa3JIMYHBIM COJEpKaHUEM yriaepoja. BTOpUYHBIN UM TPETUYHBIM LIEMEHTHUT.
Knaccudukamuss craBoB cucrtemsl xkene3o-yriaepos. CTpyKTypa yIJIEPOAUCTBIX CTaled B
paBHOBECHOM cocTosiHuM. Kputnueckue toukn YepHoBa. DOpMHUpOBaHHE CTPYKTYpPBHl UyT'YHOB.
benblie uyrynel. @opMupoBaHUE CTPYKTYPBI O€JIBIX UyTYHOB C Pa3IMYHbIM COAEPKaHUEM YIJIepoJa.
Cepble uyrynsl. CrabuibHas auarpamma sxene3o-rpagur U (GopMupoBaHHE CTPYKTYpbl CEpbIX
YYI'yHOB IIPU NIEPBUYHON KPUCTAJUIA3ALUH.

Tema 7. Memacmaounovnuvie cmpykmypuol

OObpazoBanue MmetacTabWiIbHBIX (a3, amoppHOro cocrosHus. KuHeTnka M MeXaHHU3MBI
(mndpy3uoHHBIA U MAPTEHCUTHBIN) MNOIUMOPGHBIX MpeBpalleHuil. TepMoIMHaMUKa U KUHETHKA
MapTEHCUTHBIX MpeBpalleHUN

[TonydyeHne HEYCTOMYMBBIX COCTOSHUU TMpH TepMUueckord obOpaboTke. OcoOeHHOCTH
CTpPOCHHUSI METacTaOWJIBHBIX CTPYKTYp (COpOHMT, TpoocTuT, OeinHut). IlomyueHue CTPYKTyphI
maprteHcuT. [IpsiMoe ¥ oOpaTHOe MapTEHCHTHBIC NpeBpainicHus. DPuznveckue U MEXaHUYCCKHE
cBOiicTBa MapTeHcuTa. Pacmaj mapreHcuta mnpu HarpeBe. CTPyKTYpbl OTHYIICHHOHW CTalH,
0COOCHHOCTH BIIMSHHMSI Ha CBOHCTBA. AMOp(HOE COCTOSHHE CIUIaBOB. HaHOCTPYKTYpHBIC
cocrosiHusl. CriocoOBI TMOIYYCHHST METACTAOMIIBHBIX COCTOSHUH: MEXaHOAKTHBAIIMS, 3aKalKa W3
HKHUJIKOTO COCTOSTHHSI.

Tema 8. Cmpoenue HememalludeCKux namepuaioe

Crtpoenne monuMepoB, (ha3oBbIe MEPEXObl B MOJIMMEPAX, HAIMOJICKYISIPHBIE CTPYKTYPHI;
pelaKcallMOHHbIE IMPOLECChl U SBJIEHUS; BUIBl (PU3MUECKUX COCTOSIHUM IOJIMMEpPOB; MEXaHU3M
CTapeHusi MOJIMMEpOB; Teopus MiuacTuukanuu. PazoBble pPaBHOBECHS B CMECSX MOJHMMEPOB.
CTpyKkTypa HEOPraHMYECKHUX CTEKOJ M CcHUTaLIOB. CTpyKTypa KEepaMHUYECKMX MAaTe€pHalIOB.
CtpyKTypa KOMIIO3ULIMOHHBIX MaTEPHAIIOB.

3.4  TemaTuka CeMHHAPCKMX/NIPAKTHYECKUX 3AHATHI

3.4.1.Cemunapckue 3aHATHS /paKkTHYecKue padoTsl (36 yacos)

1. Cemunapckoe 3anamue. OnpeneneHue XapakTePUCTUK KPUCTAIIIMYECKUX PELIETOK

2. Cemunapckoe 3anamue. NHIUIMpOBaHNE KpUCTAIIOrpaguIecKux HampaBIeHN
3. Cemunapckoe sansamue. VIHAUIMPOBaHHE KPUCTAIOTPa()UIECKUX MIIOCKOCTEH
4. Cemunapcroe 3ansamue. Pacuet pazmepa KpUTHUECKOTO 3apO/Iblllia KpUCTAJIA IPU

KpucTajluin3ainuunu

5. Cemunapcroe 3anamue. VIzyuenue TepMOIMHAMUKH MTOJIUMOPQHBIX MPEBpALLIEHUI
6. Cemunapcroe 3ansimue. Pacder creneneid cBOOOIBI CUCTEMBI TT0 TIpaBHiy (a3 ['mbOca

JUTSI TOYEK Ha KPUBBIX OXJIaKICHUS
7. Cemunapckoe 3anamue. Iloctpoenue nuarpaMm (Gpa3oBoro paBHOBECHUS C
HEOTPAaHUUYEHHOW PaCTBOPUMOCTBIO 10 PE3YJIbTaTaM TEPMUYECKOTO aHAIN3a

8. Cemuuapcxoe 3anamue. OnpeneneHI/Ie OTHOCHUTCIBHOT'O KOJIMYECTBA (1)33, HaXOoOAIIuXCA
B paBHOBECHUMH B CIlJIaBax 6HHapHBIX CUCTEM IIpH JIaHHOM TEMIICPATYpPC



9. Cemunapcrkoe 3ansmue AHaIN3 CIOXKHBIX TUarpaMm (Ga3zoBOro paBHOBECHUS

10. Cemunapcroe 3ansmue. VI3ydeHne npeBpaeHuid, IPOUCXOSIIUX IPU TEPMHUICCKOM
00paboTKe CIUTaBOB.

11. Cemunapcroe 3ansmue. «Jlnarpamma n30TEpMHUYECKOTO pacliaia ayCTEHUTa B CTaIm» |
9acTh

12. Cemunapcroe 3ansmue. «Jluarpamma n30TEpMUYECKOTO paciiaja ayCTEHUTA B CTAIH 2
9acTh

13. Cemunapcroe 3ansmue. «SIBnenue Ha30BOro HaKJICTIa»

14. Cemunapcroe 3ansmue. «CriocoObI MOTYYCHHS] METACTAOMIBLHBIX COCTOSIHHIA: 4acTh 1 -
MEXaHOAKTHUBAITUS

15. Cemunapckoe 3ansmue. «CriocoObl OJTYYCHUST METACTAOUIBHBIX COCTOSHHIA: YacTh 2-
3aKaJIKa U3 KUJIKOTO COCTOSTHUSD.

16. Cemunapcroe 3ansmue. «TepMOIUTACTBI U PEAKTOILIIACTHDY

17. Cemunapckoe 3anamue.«PenakcalilmoHHbIe CBOMCTBA MOJTUMEPOBY

18. Cemunapcroe 3ansmue. «JlucrepcHO-HATIOTHEHHBIC KOMITO3UTHD)

3.4.1.J1a6oparopubie 3anatus (36 yacos)

2 cemecTp

1. HccnenoBanue 1e(heKTOB KpUCTAJUIMYECKOTO CTPOECHUS METaIIOB. BhlsiBIeHue nucnokanui
1o sIMKaM TpasieHus. OrpenenaeHue MI0THOCTU JUCIIOKauiiy. 4 yaca

2. HccnenoBanue neeKTOB KPHCTALTMIECKOTO CTPOCHUS METAIUIOB. M3ydeHue
JUCIIOKALlMOHHOI'O CTPOEHUS MAJIOYTJIOBBIX TpaHull. OmpenenaeHue yria pa3opueHTHPOBKU
cy03epeH 4 vaca

3. AHamu3 3€peHHOW CTPYKTYpbI METAIMYECKUX MaTepUajoB METOJAOM CBETOBOMU
MHUKpPOCKOINHUH 2 yaca

4. MuKpOCTPYKTYpPHBIH aHaJIN3 CIUIAaBOB JIBOMHBIX cUcTeMCTPYKTYpoOoOpa3oBaHUE B
OMHapHOI cucTEeME C HEOTPAaHUUYEHHOM pacCTBOPUMOCTBIO B JKUKOM U TBEPIOM COCTOSIHUU
2 yaca

5. H3zydeHue cTpyKkTypooOpa3oBaHMs B OMHAPHBIX CUCTEMAX C IBTEKTUYECKUM MpPEBpAILEHUEM
2 yaca

6. M3yueHue CTpyKTYpHBIX OCOOEHHOCTEH MPOMEXYTOUHBIX (ha3 B CIsIaBaX OMHAPHBIX CHCTEM
2 yaca

3 cemecTp

1. H3ydeHue CTpYKTYphI CTajel Mocie OTKUra METOA0M ONTUYECKON MUKPOCKONHH 4 yaca

2. U3yueHue BHYTpEHHEW CTPYKTYpPbl MAPTEHCUTA B YTIEPOAUCTHIX U JIETUPOBAHHBIX CTAJAX 2
qaca

3. UMsyuenue MOpQojaoruu MapTeHCUTa B METANIMYECKUX CIIJIaBaX METOJIOM ONTHYECKON
MHUKpOCKONNHU 4 yaca

4. V3yuyeHue CTPYKTYpPBI CTAIIU MTOCIIE 3aKAJIKHU U OTIIyCKa METOJIOM ONTHYECKON MUKPOCKOIITUU
4 gaca

5. HM3yueHue cTpyKTypsl CIIEYUEHHBIX KepaMuKk4 daca

3.5 TemaTnka KypcoBBIX NPOEKTOB (KypCOBBIX padoT)
KypcoBble paboThI 0 JaHHOH AUCIUIUIMHE HE TPEAYCMOTPEHBI.



4, YueOHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 Hopmatusnbie 1oKyMeHTbI H 'OCTsb1
1T'OCT 5639-82. Cranmu u criaBel. MeTONBI BBISBICHHS M OINPEICICHHUS BEIUYUHBI

3epHa.
2.T'0CT 21073.0-75. Meramnsl uBetHeie. OrnpeneneHue BeMUMYHHBI 3epHaA. OOmue
TpeOOBaHMS.
3. TOCT 21073.1-75. Meramnbl 1nBetHsle. OnpenerneHne BEIUYHUHBI 3€pHA METOI0M
CpPaBHEHHMS CO LIKaJIOM.
4. TOCT 21073.2-75. Metamnbsl uBetrHole. OmpeneneHue BEIUYUHBI 3€pHA METOAO0M
MOJICYETa 3ePCH
5. TOCT 21073.3-75. Meramisl 1BetHble. OmnpeaeneHue BEIMYHMHBI 3€pHA METOI0M
MOJICYEeTa NIePECEUCHUM 3EPEH.

6. OCT 21073.4-75. Metamns! nBeTHble. OnpeeneHne BeTNIHHbBI 3€pHA
IUTAHUMETPHYECKIM METOZI0OM

4.2  OcHoBHasi IuTEpaTypa

1. Jlaxtun IO.M., JleontheBa B.II. MarepuanoBenenue: Y4eOHUK Ui BBICIIHX
TEXHUYECKUX YYeOHBIX 3aBeleHUH.-3-¢ m3i., mepepabd. u mom.-M.:MammHocTpoeHHe,
1990.-528 c: mu.

2. dusmyeckoe MaTepHaIOBEACHHE: YUYEOHUK Uil BY30B/ TOX OOMIeH penakmuen
b.A.Kamuna. — M.: HUSY MU®U, 2012, Tom 1 ®usuka TBepaoro tena — 764 c.

3. MeramnoBeaenue, TepmMooOpaboTka u peHtreHorpadus: YueOHuk s By3oB. HoBukos
N.MN.,Crporanos I'.b., HoBuko A.l.- M.: MUCuC,1994,-480 c.

4. Pentrenorpadudeckuii u anekTpoHHo-onTudeckui aHamus. [opemnk C.C., Ckakos
10.A., Pactopryes JI.H.: Yue6.mocobue mist By3oB. — 4-¢ u3a. Jomn. u nepepad. — M.:
MUCuC, 2002. - 360 c.

4.3  JlonmoJHUTEJIbHAs JIUTEpaTypa

1.KamnucrepV., PerBuu JI. MarepuanoBeneHue: OT TEXHOJOTMU K MPHUMEHEHHUIO

(metaiel, kepamuka, monumepsl)/Ilep. ¢ anri. [log pen. Mankuna A.S. — CII6. Hayunsie
OCHOBBI U TexHoJoruu. 2011. — 896¢
2.Komnmuu3z E.B. ®dusnueckoe MeTamioBeleHHE TUTAaHOBBIX cruiaBoB. Ilep. ¢ anrn. M.:
Mertamnyprus, 1988, 224 c.
3.¥Yapsaauna HM.IO., CxkakoBa T.IO. ATOMHO-KpHUCTaJNIMYECKOE CTPOEHHE MAaTEpPHAJIOB:
Vuebnoe mocodue.-M.:MI'1Y, 2004. - 56 c.
4.T.10.CkakoBa, E.B.Jlykpsnenko, C.B.fIkyruna Ctpoenne wmartepuanoB 4.l ATomHO-
KpUCTAITTINYECKOE CTPOEHUE MaTepuasoB. YueOHoe mocobue.-M. «Hayunas kaura», 2019,
89c.

5.T.}0.CkaxoBa,1.A . KypbGaToBa, A.}O.OmapoB Metoasl CTPpyKTYpHOrO aHaJIM3a
MatepuaioB.- IIpocBeunBaromias >JIEKTPOHHAs MHUKPOCKOMMs. YuebHoe mnocobue.- M.
«Hayunas kaura», 2019, 56c¢.
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6.JIuumn b.I'. Meramnorpagus : Yue0. [Ing metamnypr. Crneu. By3zos / b. I'. JIlupmutl.

— 3-e m31., mepepad. u gon. — M. : Merammyprus, 1990. — 333c.

UznarensctBo: MUCHUC1994,

8.Ctpyk B.A. MarepuanoseneHie B

MalllMHOCTPOCHUU u

7.HoukoB WM.M. (1994) MeramioBenenue, TepMooOpabOTKa M peHTreHorpadus,

ITPOMBIIIJICHHBIX

TEXHOJIOTHSX: YueOHo-crpaBouHOe pykoBoacTBO / B.A. Crpyk, JI.C. Ilunuyk, H.K.

Mpepiukun, B.A. Tomnbnane, I[1.A. Butsase — JloaronpyaHslii:

«HaTemrexT», 2010. — 536 c.
9.VreBckuii JI.M. [ludpakuvioHHass 3JIGKTPOHHAs MHUKPOCKONHUS B METAJUIOBEICHUHU.

Mocksa, «Metamryprusi». 1973. 583c.

Nznarensckuii  Jlom

10. Ckaxora T.1O., OpunnnukoB B.B.,Kyp6aroBa M.A. MeToabl CTPYKTYpHOTO aHaIn3a

MatepuaioB. PactpoBas

M;-Hayunas xuura, 2019.-70c

QJICKTPOHHAsA MHUKPOCKOIIUA. y‘le6H0-MeTO,Z[I/ILIeCKOC nocooue/

11. CkaxoBa T.}O., Tpudonos HO.I'. MeToasl CTpyKTYypHOro aHajlu3a MaTepUalOB U

KOHTpOJb kauecTBa aeraneil. Yacty 2. IIpocBeunBaromias 3J1€KTpPOHHAsT MHKPOCKOIUS.

Meroanueckue ykazaHWsl K BBINOJIHEHHUIO IMPAKTHUYECKUX 3adaHuil. - MockBa. MI'TY,

2013, 36¢.
4.4

DJ1IeKTpOHHBIE 00pa3oBaTeIbHbIE PeCYPChI

[IpoBesnenue 3aHATUI U aTTECTALMI BO3MOYKHO B AMCTAaHIIMOHHOM (popMare ¢ IpUMEHEHUEM
CUCTEMBI AUCTaHIMOHHOrO 00yueHus ynusepcutera (C1O-LMS) Ha ocHOBe pa3paOoTaHHBIX
Kaeapoii 1eKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) o Bcem pazzaenam MporpamMmmal:

Hazsanue DOP

Ccbhuika Ha Kypc

TeOpI/I}I CTPOCHUSA MAaTCpUAJIOB

https://online.mospolytech.ru/course/view.php?id=2112

4.5 JlunmeH3WOHHOe W  CBOOOJHO  pacnpocTpaHsieMoe  MPOrpamMMHOe
obecreyeHue
Ne HaumenoBanue |Paspadoruux I1O | JocTtynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0Jagares | (IMUEH3MOHHOE, | POCCHIICKMX MPOrpaMm JJisi
b) cB00OTHO 9BM u B/l (npu Haanuumn)
pacnpocTpaHsieM
oe)
1. MoiiOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOTNUN" 75
4.6  CoBpeMeHHbIe NpodeccuoHATIbHBbIE 0a3bl JAHHBIX U HHGOPMALHOHHBIE

CIIpaBO4YHbLIC CUCTCMbI

Ne

HaumenoBanue

pecypc

CcbliIka Ha

JoctynHocTh



https://online.mospolytech.ru/course/view.php?id=2112
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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NHdpopMalMOHHO-CIIPABOYHbIE CHCTEMBI

1. | Mndopmaunonnbie pecypest CeTH | pon// ww.consultant.ru JIOCTYIIHO
Koncynbrantlnroc
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanp https://e.lanbook.c JlocTymHa B CETH
1. om/ Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTymHa B CETH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUUN
IIpodeccnonanbHbie 0a3bl JAHHBIX
baza maHHBIX HaydHOU http://www.elibrary.ru JlocTynHo

1. | snexrponnoii 6ubIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com HocTtymHo
HOJIUTEMaTHYeCKask peepaTUuBHO-
2. | 6ubmmorpaduueckas
MHAayKOMETpHYeCKast
(bubnmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TEXHUYECKOe o0ecreyeHue
Howmep Ob6opynoBanue
ayIUTOPUHU
1313 HoyTOyk, mpoekTop, SKpaH
6. MeroauyecKkue peKOMeHAANNHU

6.1 Meroanyeckne peKOMeHAAIUM /ISl MPeNnoAaBaTeis N0 OPraHNu3auuu
00y4eHus1

6.1.1. TlpenonmaBatenb OpraHW3yeT NPENOJABAHUE JWCIHUILIMHBI B COOTBETCTBHH C
TpeOoBanusiMu "[losnoxkeHnss 00 opraHu3anuu 00pPa30BATEIBHOIO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢puinanax", yrBepxaIEHHbIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MperoiaBaTellb JOBOJUT O CBEJCHHS CTYIEHTOB COJCp)KaHHE
paboueil mporpammel auctumuHbel (PITJ]) m mpemocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IPOrpamMMoi.

6.1.3. [IpenonaBaTens ocoOeHHO OOpaIiaeT BHUMaHUE CTYICHTOB Ha:

- BUIBI U (OPMBI TIPOBENEHUS 3aHATHH TO JUCHUIUIMHE, BKIIOYAs TOPSIOK IPOBEICHHS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTUH AMCTAHIMOHHOIO OOYYEHHS U CHUCTEMBI TUCTAHIIMOHHOTO
oOyuenus ynusepcuteta (C/1O mocnonurexa);

- BHJBI, COJIEP)KAaHUE M TOPSIOK NPOBEACHMS TEKYIIEr0 KOHTPOJSl YCIEBAaEMOCTH B
COOTBETCTBUU C (DOHIOM OIIEHOYHBIX CPE/ICTB;


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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- (Qopmy, conepkaHue U TOPSAOK TMPOBEACHUS MPOMEKYTOYHOM aTTecTallud B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEICTB, peaycMoTpeHHbM PIT/L.

6.1.4. [oBomutr 10 CBEACHHUS CTYJASCHTOB TpaduK BBITOJIHCHUS Y4eOHBIX padoT,
npenycMorpenssix PII/I.

6.1.5. Heobxoaumo ¢ camoro Hadaja 3aHSITHI PEeKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEpaTypy M YKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. BHauane wuiaM B KOHLIE CeMecTpa JaThb CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomenayercs (akt o3HakomieHus ctyaeHTtoB ¢ PIIJl m rpadukom padboOThI
NUCHMEHHO 3a(hUKCHPOBATh MOANMUCHIO CTYIEHTA B JIMCTE O3HAKOMIIEHUS ¢ coaepxkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIMOHHbIE W MPAKTHUECKHUE 3aHATHUS, JOJIKHBI
COIJIACOBBIBAaTh TEMATUYECKUN IUIAH TNPAKTHUECKUX 3aHATHHA, HCIIOIB30BaTh CIUHYIO CHUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX MOHSATUHN JAUCIUIUIMHBIL.

6.1.9. Ilpyu MOArOTOBKE K CEMHHAPCKOMY 3aHATHIO [0 TEPEYHIO OOBSIBICHHBIX TEM
MpernoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH WX MPOBEACHHUSA, MPOAyMaTh (HOPMYIUPOBKU U
coJlep’kaHue Y4eOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJIEHHE, O3HAKOMHUTHCS C IepeuHeM
BOIIPOCOB T10 TEME CEMUHAapa.

B xozme cemmHapa BO BCTYNUTEIHHOM CIIOBE PACKPBITH MPAKTHUECKYIO 3HAYMMOCTH TEMBbI
CEMHMHAPCKOTO 3aHATHA, ONPEACTUTh HMOPSI0K €ro MPOBENEHHs, BpeMs Ha OOCYXIECHUE KaKIOTrO
yuebHOoro Bompoca. [IpuMeHsissi (QpPOHTaNBHBIA ONPOC JaThb BO3MOXHOCTh BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3aximounTenbHON YacTH CEeMHUHAPCKOTO 3aHATHSA CJIEIyeT MOJIBECTH €ro WTOTH: JaTh
OILICHKY BBICTYIUICHUH KaXKJOTO CTYACHTA M y4eOHOW rpynmbl B 1IeJI0M. PacKpbITh MONOKUTEIbHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOTO CEMHHAPCKOTO 3aHATHSA. OTBETUTh HA BOIPOCHI CTYIEHTOB.
Briiate 3aanus A1 caMOCTOSITENIbHOM paObOThI MO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

Bo3M0xHO mTpoBeieHNE 3aHATHI U aTTECTAIUi B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTEeMbl TucTaHIMOHHOro oO0yueHus: yuuepcutera (CHO-LMS). [lopsanok nposenenus padboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMH DPACHOPSDKEHUSIMH TPOpPEKTOpa IO
yueOHoIi paboTe U/ Uiu IEHTPOM yueOHO-METOINYECKOi PabOTHl.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOUIUXCSI IO OCBOEHHIO M CIUTITHHBI

6.2.1. CrymeHT ¢ caMOro Havaja OCBOCHHUS JUCIUIUIMHBI JOJDKEH BHHMATEIHHO
03HAKOMUTCS ¢ paboyeii MporpaMMoil TUCIUTUTHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpadpuK BBHITONHEHHUS Y4eOHBIX padoT,
npenycMotpenHbslx PIIJI ¢ ydérom TpeOGoBaHUM Ipyrux IOUCHMIUIMH, HM3Y4aeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHNH 3aHATHH U MpOLEAYp TEKyIIeH M MPOMEKYTOUHOM aTTeCTalluu C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMAIMOHHON 0Opa30BaTeIbHOM Cpelbl IHUCTAaHIIMOHHOTO
oOpazoBanus yHuBepcutera (LMS Mocnonutexa) kak BO BpeMs KOHTAKTHOW paboOThl ¢
npenojaBaTesieM, Tak U BO BpEMs CaMOCTOSITENIbHOM pabOThl CTYIAEHT JOJDKEH OOEeCHeuuThb
TEXHUUYECKYI0 BO3MOXXKHOCTh JMCTAaHLMOHHOIO MOJKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenus. Ilpu OTCYTCTBMM TakKOW BO3MOXHOCTH OOCYAWTH CHUTYalMI0 C IpernojaBaTeieM
JUCLUIUINHBI.

6.2.4. CamocrosTenbHass paboTa SBISCTCS OIHWM W3 BHUIOB YYeOHBIX 3aHATHH. llenb
CaMOCTOSITENIbHONW pabOThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIPOCOB, PACCMATPUBAEMbIX B
poLecce U3y4eHHs! TUCHUTUIHHBI.

Bupl BHEayAUTOPHON CaMOCTOSITENTLHON pabOTHI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJENbHBIX TEM AUCLUUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;
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- MIOATOTOBKA K CEMHHAPaM M MPAKTUYCCKUM 3aHATHSIM;

Jlis  BBIMIOJMHEHHS] JIOOOTO0 BHUIA CAMOCTOSATEIbHOW pPabOThl HEOOXOAMMO TMPOUTH
CIICTYFOIIHE ATAIIbI:

- OIPEJICIICHHE TSI CAMOCTOSTEIbHON PaOOTHI;

- KOHKpETH3allKs MT03HABATEeIILHOM 3a1a4u;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIbHON padoTe;

- BBIOOP aJIEKBAaTHOT'O CIIOCO0a JICHCTBUSA, BEIYIIET0 K PEIICHUIO 3a/1a4H;

- IUTAHUPOBAaHHWE pPabOTHI (CAMOCTOSITENFHOW WJIM C TIOMOIIBIO TPENOJABATENs) HaJ
3a/1aHUEM;

- OCYIIECTBIICHHE B TMPOIECCE BBIMOJHECHUS CAMOCTOSATEIBHOW pPadOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O M KOHEYHOT'0) PE3yJIbTaTOB pa0OThI, U KOPPEKTUPOBKA BBHITIOJHEHUS PAOOTHI;

- peduiekcus;

- MPE3EHTAIUS CAMOCTOSTEILHOM PaOOTHI.

7. @DoH/1 OLIEHOYHBIX CPeICTB

7.1  Metoabl KOHTPOJISI U OLlCHUBAHMS Pe3yJbTATOB 00yUYeHUs!
JIyist KOHTPOJISL YCIIEBAEMOCTH U KaueCTBa OCBOCHHS JUCLUILIHHBI HACTOSIIEH IPOrpaMMoit

MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIeH ycreBaeMoCTH (TEKYILIHil KOHTPOIIb);
- IPOMEXKYTOYHAsI aTTECTAIUs (IK3aMEH).

7.2 kana u KpUTEPHH OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs NIPH
NpoBe/IeHUH MPOMEKYTOYHOH ATTeCTALNHU

Hlxkana
OLlCHUBAHUA

Onucanue

BeinonHeHs! Bce BUIbI yueOHOM paboThI, IPEIYCMOTPEHHBIE
yueOHBIM TU1aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM,
YMEHMH, HaBBIKOB IPHUBEIECHHBIM B TaOIUIAX MOKa3aTelew,
0 ornepupyeT NpUOOPETEHHBIMU 3HAHUSMU, YMEHMSIMHM, HaBBIKaMU,
THEHO IPUMEHSIET UX B CUTYyalMsIX MOBBIIIEHHOW ClIOXHOCTH. [Ipu 3Tom
MOTYT OBITh JONYLIEHbl HE3HAYMTEIbHBbIE OLIMOKH, HETOYHOCTH,
3aTPYJHEHMS NIPU aHAIMTUYECKHUX OIEpalUsX, IIEPEHOCE 3HAHUU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

BrinonHens! Bce BUbI yueOHOM paboOThI, TPeayCMOTPEHHBIE
yueOHbIM  mnaHoM.  CTyIeHT  JEeMOHCTPUPYET  HEMOIHOE,
Xoportio MpaBUJIBHOE  COOTBETCTBUME  3HAHUM,  YMEHUH,  HaBBIKOB
MPHUBEICHHBIM B TaOIHUIAX MMOKa3aTesei, TMO0 eCiu MPU ITOM OBLITH
JIOTIYIIIEHBI 2-3 HECYIeCTBEHHBIE OIINOKH.

BrinonHeHs! Bce BUIbI y4eOHOM paboThI, IPEIYCMOTPEHHBIE
VYnoBnerBopute | yueOHbIM Mi1aHOM. CTyZEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMIA,

JIBHO B KOTOPOM OCBELIEHa OCHOBHas, HaumbOoiee BaXHas 4YacTb
MmaTepHalia, HO MpH 3TOM JOMYIIEHa OJHA 3HAa4YMTEIbHAs OIIMOKa
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Wi HCTOYHOCTB.

He BeimonmHen oauH wiam Oojiee BHJIOB Y4eOHOH pabOTHI,
HPEIyCMOTPCHHBIX y4eOHbIM IUIAaHOM. CTYIEHT JEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHWM, YMEHH, HABBIKOB IPUBEICHHBIM
HeynosierBopu | B Tabnuuax IoKas3areneld, MOMYCKAlOTCS 3HAYUTEIbHBIC OLIMOKH,
TEIIHHO HPOSIBIISICTCS. OTCYTCTBUE 3HAHMIl, YMCHUWil, HaBBIKOB MO PpsAy
NIOKa3aTeNel, CTYJCHT WCIBITBIBACT 3HAYUTEIbHBIC 3aTPyTHCHUS
IpU ONECPUPOBAHMH 3HAHHSAMHU M YMEHHSMHU ITIPH UX MEPEHOCEe Ha
HOBBIC CHTYaI[HH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyumii KOHTPOIIb

By pabotsl

d)opMa OTUCTHOCTH U TCKYHICI'O KOHTPOJIA

Komnoxksnym

OTmeTka B JKypHale IpPENojaBaTeiIeM o
IPUCYTCTBUU u aKTUBHOM y4acTUH
oOyuaromierocss  Ha  OOCYXKIEHUHM  TEMBI
KOJJIOKBUYMa. Bompockl i KOJUIOKBHUYMOB
MPEJCTaBICHBl B TPWIOKEHWH 2 K paboueit
porpamme

Pedepar

OdopmneHHbIH pedepar c OTMETKOU
MperoiaBaTelisi  «3a4TeHO», TOJTOTOBJICHHAS
mpe3eHTanmst 1mo Teme pedepara, oTMeTKa
mpernojaBaTeieM B JKypHaje O BBICTYIJICHUH
oOyyaromierocsi Ha 3aHsATHHA. Tembl pedeparos
MpPE/ICTaBICHbl B MPWIOKEHHH 2 K paboueit
MporpaMme

7.3.2. [IpomexxyTouHas aTTecTanus

HpOMe)KYTOLIHaH arrecTanus B 2 CEMECTPEC — (3K3aMeH) MMPpOBOAUTCH 110 BOIIPOCaM B YCTHOﬁ

dbopme. PernmameHT nmpoBeieHUs aTTECTALINHN:

- BpeMmsl JUIs OJArOTOBKM OTBETa Ha BONpPOckl He Oosee 40 MUH.;
- BpeMs Ha OTBET Ha 3a/IaHHbIe BOIIPOCkl He Oosee 10 MuH.
[lepeuyeHb BONPOCOB K 3a4eTy NPUBEACH B IPUIIOKEHUH 2 K pabodel mporpaMme.

[TpomexyTouHas aTTecTtanus B 3 cemecTpe— (9K3aMeH) MPOBOIUTCS MO OWIeTaM B YCTHOM

dbopme. PernmameHT mpoBeIeHHsI aTTECTAIINH:

- BpeMsl 715l TOATOTOBKM OTBETa Ha BOMPOCHI He Oosee 40 MuH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCHI He Oosee 10 MuH.

buieT cocTOUT U3 IBYX TEOPETHUSCKUX BOIPOCOB.

[TepeueHs BOMPOCOB K SK3aMEHY MIPHUBEICH B IPUIIOKEHUH 2 K pabodeil mporpaMme.




[Tpunoxenue 1
TemaTnyeckui njaan AUCHUITIIMHBI «TeOpI/ISI CTpoeHl/Iﬂ MaTepHaJIOB>>
M0 HANIPABJIEHUIO NOATOTOBKH
22.03.01 MartepuaJjioBeieHHe U TEXHOJIOTHHA MaTEePUATIOB

(0akasiaBp)
Buabi yueOHoli padorsl, @
& | = g BKJIOYAsl Buasbl camocrosiTe/IbHOM
3) 5 5 OpMBI
2 e 3 CaMOCTOATEIbHYI0 padoThI
Pasznen > E 3 padoTy CTyICHTOB CTYAEHTOB arreet
© © ’ anumn
U TPYA0EMKOCThH B 4acax
Ne/n P
J | II/C | Jlad | PC CP | K.P.| Il. | TP | edepar | k/p
Bropoii cemecTp
Teopua cmpoenusn
Mamepuanoe KaKk 0CHOBHAA HAYKA O
CMPOCHUU MAMEPUANos, C6:A3U
cmpykmypul u ceolicme .BeeieHue.
1 | B3auMocCBsI3b CTPYKTYpHI U CBOWCTB 2 1 1 2
MaTepuana.
Cemunapckoe 3anamue.
2 Omnpenenenne xapakTepUCTHK 2 1 2
KPUCTATTMYECKUX PELIETOK
Cmpoenue Kpucmaniuyeckux
g | Mamepuanos Buner cBszeit Mexay 5 9 1 5
aToMaMd. ATOMHO-KPHUCTaNINYECKOE
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CTPOCHUE TBECPABIX TEII

Beoonoe 3anamue no
1aOOpamMopHOMY NPAKMUKYM) .
OnTHyeckasi MUKPOCKOTIHS:
BO3MO>KHOCTH U OTpaHUYCHUS
METO/1a.

Cmpoeuue KpucmajiniecKux

Mamepuanos DNeMEeHThI
KPUCTAIIIOXUMHUHU U
KPUCTAILIO(PU3UKY. IlonsiTne ‘
IIPOCTPAHCTBEHHOU pelIeTKH, ‘ 1
pewetkn bpass, atomHOro paamyca,
KOOPJMHAIIMOHHOTO YHUCIIA.

Cemunapckoe sauamue
Nupnumposanue J
KpHUCTaorpadu4eckux ' )
HaIpaBJIEHUN

Cmpoenue PeanvbHbix
Kpucmanoe. HedekTo
KPHUCTAJIIINYECKOTO CTpOEHHUS.
Tovyeunsle  nepeKThl,  BaKaHCHH. ‘ 1

JedexTbl  ymakoBKH. MexaHHU3MBbI
mubdy3us B MeTallaXx U CIUIaBax.
Jluneiinbie pedextol.  Jlucnokamuw,
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BU/JIBI JIMCJIOKALUH, SHEPTUs
T CIIOKAITHM, B3aNMOJICHCTBHEC
T CIIOKAITHM, JBHKCHUE Hu
TOPMOKEHHUE JMCITOKAITUH.

[ToBepxHOCTHBIE neheKThI. [ paHUIIBI
3epeH, cy03epeH.

Jlabopamopnas
paboma«VccnenoBanme 1eQeKToB
KPUCTAJUIMYECKOTO CTPOCHUS
MeTaJUI0B. BEIABIIEHUE TUCIIOKALINIA
1o sIMKaM TpasieHus. OnpeneneHue
IUIOTHOCTHU QUCJIOKaIuii».l yacThb

Ponb degpekmos 6 npoueccax,
NPOMEKAIOUWUX 8 PeanbHbIX
Kpucmannax

10

Cemunapckoe 3ansamue.
NupnumpoBanne
KpHUCTAIOrpa)uueCKUX MIOCKOCTEN

11

Kpucmannuszayus.
[TapameTpsl KpUCTALTU3ALMT

12

Jlabopamopmuas paboma
«UccnenoBanue nedexTon
KPHUCTAJUIMYECKOTO CTPOEHHUS
MeTajaoB. BeIsBIeHNUE AUCIOKAITUM
10 sSIMKaM TpaByieHusA. OnpeneseHue
IUIOTHOCTH JHMCJIOKAIM».2 4acTh
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13

Du3uko-xumuueckue 0CHOBbl
mamepuanogeoeHus. OO6mue
yCIOBUS paBHOBECHS CHUCTEM,
da3zoBble paBHOBECHS U CBOWCTBA
pacTBOpOB; paBHOBECHS B
JIBYXKOMITOHCHTHBIX CUCTEMax

14

Cemunapckoe 3ansamue.
Pacuer pazmepa KpuTHYECKOTO
3apojibllia KpUcTasia npu
KpHUCTaIIN3al1U

15

Du3uko-xumuueckKue 0CHOGbL
Mmamepuanogedenus. Dasvl 6
MEeMaIUYeCKUxX cucmemax.
TBepable pacTBOPHI.

16

Jlabopamopuas paboma
UccnenoBanue nedexkron
KPUCTAJUTMYECKOTO CTPOCHUS
MetaiioB. 3yuenue
JUCIIOKAlIMOHHOTO CTPOEHUS
MaJoyIJIOBbIX rpaHull. OnpeneneHue
yTiia pa30pUEHTUPOBKHU Cy03epeH 1
4acTh
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17

Du3uKo-xumuuecKkue 0CHOBbl
Mmamepuanogedenusi. Das3wi 6
MemaniuyecKux cucmemax.
[IpomexxyTounbie (a3bl (XUMUUYECKHE
COCIMHEHUS ) MePEeMEHHOTO u
MOCTOSIHHOTO ~ COCTaBa,  CBOMCTBa
pazn4HbIX (a3, ynopsjaoucHue.

18

Cemunapckoe 3ansamue.
W3yueHne TepMOIMHAMUKH
NOJTMMOP(HBIX TPEeBpALICHUN

19

Du3uKo-xumuuecKue 0CHOGbl
Mamepuanosedenus. JlnarpaMmmsl
¢dazoBoro paBHoBecus. [IpaBuiio ¢a3
I'ub6ca

OO6mme yciaoBUS pPaBHOBECHS
cucteMm, (a3oBble paBHOBECHS W
CBOWMCTBA pPAcTBOPOB; PaBHOBECHS B
JIBYXKOMITOHCHTHBIX CUCTEMax

10 1 2

20

Jlabopamopmuas paboma
paboma «Vccnenoanue neekToB
KPUCTAUTUIECKOTO CTPOCHHS
MeraioB. M3yuenue
JIVICIIOKAIIMOHHOTO CTPOCHHS
MaJIOYTJIoBbIX Ipanuil. Onpenenenne
yTJ1a pa30pHEHTUPOBKHU CyO3epeH»
24acTh

10 2 2

21

uazpammor COCMOAHUSA
06OUIHBIX cucmem

11 1 2
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Meronsl [IOCTPOCHUSA
auarpaMm (Ga3zoBOro paBHOBECHSI.
Cemunapckoe 3anamue.
Pacuer cremneneii cBOOOIBI CUCTEMBI
22 o npaBuity ¢a3 ['mb6ca nns 11
TOYEK Ha KPUBBIX OXJIAKICHUS
Juazpammuot coCmoaHun
0BOIIHBIX cucmem
Knaccudukanms IBOMHBIX
23 . 12 2
cucteM.  JIBOWHBIE  CHUCTEMBI  C
HEOTPAaHWYEHHON PacTBOPUMOCTHIO B
YKUJIKOM U TBEPIOM COCTOSTHUU
Jlabopamopnass  paboma  AHanu3
3€pEHHON CTPYKTYPhl METATHYECKUX
24 | maTepualioB  METOAOM  CBETOBOH 12 2
MHUKPOCKOITUH
Muazpammor coOCmoaAHUA
0BOIIHBIX cUCmeM
o5 Z[BoﬁHvble CHUCTEMBI c 13 2
OTPaHWYEHHON pPacTBOPUMOCTHIO B
TBEPJIOM COCTOSIHUU
Cemunapckoe sauamue
[TocTpoenne nuarpamm ¢a3oBOro
26 PaBHOBECHS C HEOTPAHUYEHHOU 13
PacTBOPUMOCTBIO TIO pe3yIbTaTaM
TEPMHUYECKOTO aHAIN3a
Juazcpammuot cocCmoanus
27 | 0soutnvix cucmem. [luarpamMmbl C 14 2
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IPOMEXYTOUYHBIMHU (hazaMu

28

Jlabopamopnas
paboma.«MUKPOCTPYKTYPHBIN
aHaJIN3 CIUIABOB JIBOMHBIX CHCTEM
Crtpykrypoobpa3zoBanue B OMHApHOU
CHCTEME C HeOrpaHHMUEHHON
pPacTBOPUMOCTBIO B KHIKOM H
TBEPJIOM COCTOSIHUHU

14

29

Huazpammol cocmoanusn
oeoitnvix cucmem IlonmumopdHbie
MIPEBPAILCHUS HA MarpaMMax

15

30

Cemunapckoe 3anamue
Ornpenenenre OTHOCUTENBHOTO
KonmuuecTBa (pa3, HAXOAALIUXCS B
pPaBHOBECHH B CIUIaBaX OMHAPHBIX
CHCTEM IIPU JAHHOM TEMIIEpaType

15

31

Dazoevle u cmpyKmypHble
npespawienus 6 cucmeme iHceene3o-
yanepoo.

JuarpamMma coCTOsTHUS Kene30-
nemeHTHT. [Tonumopdusm xenesa.
®a3bl, CTPYKTYPHBIE COCTABIISIONINE
CIUIaBOB XKEJIE30-yIIIEPOI.

16

32

Jlabopamopnas paboma
«M3yuenne cTpyKTypooOpa3oBaHUs B
OMHApHBIX CHCTEMax C
IBTEKTHYECKUM MPEBPAIICHUEM

16




22

33

Huazpammot cocmosanun
mpoiinplx  cucmem. M3o00paxeHue
COCTaBOB  TPOMHBIX  CIUIABOB U
CBOICTBa KOHLEHTPAaLlMOHHOI O
TpeyroiabHuka. OnpeneneHue cocrasa

TpOﬁHOFO CIlJlaBa

17

34

Cemunapckoe sauamue
AHanM3 CIOXHBIX AHarpamm
($a30BOTO paBHOBECHS

17

35

Juazpammel cocmoanusn
mpoitnvix cucmem.OCHOBHBIE THIIBI
nuarpamm. [Ipoeknuu quarpamMm Ha
KOHIIEHTPAIIMOHHBII TPEYTOJBbHUK;
M30- U TIOJIUTEPMUYECKUEPA3PE3bI

18

36

Jlabopamopnas paboma
N3yueHue CTpyKTypHBIX

0COOEHHOCTEHN MPOMEXYTOUHBIX (a3 B
CrulaBaXx OMHApHBIX CUCTEM

18

(DOPMll ammecmauuu

Bcero wacos nmo aucuIiinHe
BO BTOPOM CEMECTPE

18

18

18

54

Tpernii cemecTp

@Daszoevle npeepawjeHun 6
meepoom
[omumopdusie
TepmoauHaMuka "

cocmoanuu.

IIPEBPALLEHUS.

KMHETUKA
NOJMMOP(HBIX MTPEBpaLCHUH
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Cemunapckoe 3auamue
N3yuenne IIPEBPALLECHU,
OPOUCXOIAIINX TPH  TEPMHUYECKOU
00paboTKe CITaBOB.

Jlabopamopnas paboma
«/3yueHue CTpyKTyphl CTallel mocie
OTKUTa METOJOM ONTHYECKOU
MHUKpOCKONUM» | yacTh

Mexanusmor  noaumopgpnvix
npeepawienuil. HopwmanbsHbiit
(mud dy3MOHHBIN ) MEXaHU3M.
[lepauTHOE NpeBpanieHue B CTasIX

Jlabopamopnas paboma
«M3ydyeHue cTpyKTypsl cTajei nocne
OT)KUT'a METOJ/IOM OITUYECKOU
MHUKPOCKONUN» 2 4acThb

Cemunapckoe sauamue
«/Inarpamma M30TEPMUYECKOTO
pacnazia aycTeHUTa B cTajuu» | yacTh

Mexanuszmot nonumoppnvix
npesépawienuii. MapTeHCUTHBIN
(0e3nnPy31OHHBIN ) MEXaHU3M.
MapTeHcHuTHOE NPEBPALLIEHUE B
CTaJIAX

CeMuHapCKoe 3arAamue.
((,ZII/Ial"paMMa HU30TEPMHUYICCKOTO
paciiaga ayCTCHHUTA B CTAJIN» 2 9acTh

10

Jlabopamopuas paboma
«M3ydeHne BHyTpEHHEN CTPYKTYPBI
MapTEHCUTA B YIIEPOJUCTHIX U
JIETUPOBAHHBIX CTAJISAX»
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11

Memacmaounvnoie
cmpykmypot. 1lonyuenue
HEYCTOWYUBBIX COCTOSIHUM IIPU
TepMUYECKON 00paboTke. 3akalika ¢
oJMMOP(HBIM IpeBpaIIeHuEeM

12

Cemunapckoe 3anamue
«SIBnenue (ha3oBOro HaKIIETIa

13

Jlabopamopuas paboma

«U3yuenune mopdoaoruu
MapTEHCHUTAa B METANTUYECKUX
CIJIaBaX METOJIOM OIITHYCCKOM
MUKpOCKONUMU» 1 yacThb

14

Memacmaobunvnbvie
cmpykmypol. Pacian MapTeHncuTa npu
Harpese.

15

Cemunapckoe 3anamue
«Crioco0bl MoTy4eHust
MeTacTaOUIBLHBIX COCTOSIHUM YacThb 1
- MEXaHOAKTUBAIHI»

16

Jlabopamopmuas paboma

«3yuenune mopdoaoruun
MapTEHCUTa B METAJUINYECKUX
CIUIaBaX METOJOM ONTHYECKON
MUKPOCKOIIUW» 2 4acTh

10

17

Memacmabunvhule
cmpykmypol. AMOp(HOE COCTOSIHHE
crutaBoB. HaHOCTpYKTYypHBIE
COCTOSTHHSI.

11
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18

Cemunapckoe 3aHamue
«Croco0sl MOJTyYeHUS
METACTaOMIBLHBIX COCTOSHHUM:YACTh 2-
3aKajika U3 JKHJIKOI'O COCTOSTHHS.

11

19

Jlabopamopnas
paboma«VI3ydeHue CTpyKTypbl CTaIH
1I0CJIE 3aKAJIKK M OTITYCKa METOJIOM
ONTHYECKON MHKPOCKOTTHH» | 4acTh

12

20

Hememannuueckue
mamepuaisl. Cmpoenue nojiumepoe

13

21

CeMuHapcxoe 3aramue
((TepMOHJ'IaCTLI H PCAKTOILIIACTbI»

13

22

Jlabopamopuas paboma
paboma «V3yueHue CTpyKTypbl
CTaJIH TOCJIE 3aKAJKH U OTITyCKa
METO/IOM ONTHYECKOW MUKPOCKOTIUIY
24acTh

14

23

Ceoiicmea nonumepos

15

24

CEMMHapCKoe 3AHAmMue
«Penakcanmonnbie CBOWCTBA
TIOJIUMEPOB»

15

25

Jlabopamopnuas paboma
«M3yueHne CTPyKTYphl CIICYEHHBIX
KepamMuk» 1 gacthb

16

26

Cmpyxkmypa u ceoiicmea
KOMNO3UUUOHHBIX MAMEPUANOE

17

Cemuuapcxoe 3anamue
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27

«/lucriepcHO-HaNOJIHEHHbIE
KOMITO3UTBI».

17

28

Jlabopamopuas paboma
«V3ydenue cTpyKTyphl CIICUCHHBIX
KEepPaMUK» 2 4acTh

18

(Dopma ammecmauuu

Bcero yacoB no quciunivae
B TPETHEM CEMECTpE

18

18

18

54
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[Tpunoxenue 2

®OH/J ONEHOYHBIX CPEACTB I1O JIUCHUIIJIMHE

«Teopus cTpoeHnsi MAaTEPUATIOB))
Hampagsiienue moaroToBKH
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MAaTEpPHATIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOArOTOBKH)
MarepuasnoBeaenne u HH(POBbIe TEXHOJIOTHH

Tembl pepeparTos

TepmoauHaMuka (a3oBBIX U CTPYKTYPHBIX IIEPEXO/I0B
Kpucramnuzanus. TepmoauHaMuyeckue yciaoBus Iporecca.
MexaHn3M 00pa30BaHUs U POCTA 3apOABIIIEH
["'oMoreHHoe 1 reTeporeHHoe 3aposkaeHue ¢a3, IPUHLUI Pa3MEPHOTo U
CTPYKTYPHOTO COOTBETCTBHUSA (as3.
[TonmumopdHble nmpeBpalieHus
TepMoauHaMUYecKHe yCIOBUS IPEBPAIICHUN B TBEPAOM COCTOSHUH
MexaHU3MBITOIUMOP(HBIX IpeBpaLieHUH
Juddy3noHHBI MEXaHN3M TOTMMOP(HBIX PEBpaICHUI
MapTeHCUTHBIN MEXaHU3M MTOJUMOP(HBIX IPEBpAILCHHUH
. OpueTaninoHHbIE COOTHOIICHUS IPH 00pa30BaHUM MAPTEHCUTA B CILUIaBaX HA OCHOBE
xKenesa
KuneTtnka momumMopQHBIX MpeBparieHui
N30TepMuyecKuil MApTEHCHUT B CTAIISAX
Mopdostorust MapTeHCUTA B CIUIaBaX Ha OCHOBE JKeJIe3a
Oco0eHHOCTH MapTEeHCUTHOTO IPEBPALLCHHS B CTAJISAX
BHyTpeHHss CTpyKTypa MapTEeHCUTa
SIBnenue (a3oBoro Hakjena
[TonryueHne HEYCTOMYUBBIX COCTOSTHUM MPU TepMUYECKO 00paboTKe.
OCOOEHHOCTH CTPOEHUSI METACTa0MIIBHBIX CTPYKTYp (COPOUT, TPOOCTUT, OEHHHUT).
Pacnan mapreHcuTa nmpu Harpese.
AMopdHOE COCTOSHUE CIITIABOB.
HaHnocTpyKTypHBIE COCTOSTHHS

Tembl s KO/JUIOKBUYMOB

2 cemecTp

1.leexTsl KpucTasuIMyeckoro crpoeHusi. [loBepXHOCTHbIE NePEeKThI
2.Ma3pl B METAUIMYECKUX CUCTEMAaxX

3 cemecTtp

1 .MexaHu3mbl TOITUMOP(HBIX TPEBpAILICHUH

2. lmarpamMma M30TepMHUYECKOTO pachaia ayCTeHUTa
3. SIBnenue azoBoro Hakiena
4. CriocoOBI TTOTYYIeHUST METACTAOMITEHBIX COCTOSIHAN: 9acTh 1 — MEXaHOAKTHUBAIIHS, 3aKaIKa

H3 JKUAKOTO COCTOAHUA

5. TepmomniacThl U peaKTOIIACTEI



28

6. PenakcanmoHHpie CBOWCTBA ITOJIMMEPOB
7. JlucriepcHO-HAIOIHEHHBIE KOMIIO3UTHI

Bomnpocel k 3x3ameny (1 cemectp)

JKunkoe, amopdHOe 1 KpucTaTHIeckoe cocTossare. OCOOCHHOCTH CTPOCHHS

Tumsl cBszelt MeXLy aTOMaMH. Y CJIOBUSI aTOMHOTO PaBHOBECHS B KPUCTAITMYECKOH pemeTKe.
Kpucraninyeckue cucTeMsl

Kpucramnorpadudeckue mioCKOCTH U X WHASKCHPOBAHNE

Kpucramnorpaduyeckue HalpaBIeHUs 1 UX WHIEKCUPOBAHHUE

Koaddumment 3anmomaenns mis OLIK u 'K peméroxk.

ITpuHIUD TUIOTHENIIEW YIIAKOBKHU.

WneanbHble U peajbHbIE KPHCTAILIBI

© o N gk~wDdE

Bakancuu.PaBHOBeCHasi KOHIIEHTpAIIUSl BAKAHCHM, MOJIBU’KHOCTh BAKaHCUM, CTOK BaKaHCHH,
KOMIUIEKCHI BAKaHCHIA.

10. Mexy3enbHbIe aTOMEI. [IpriMecHBIE aTOMEI.

11. JIuneiinble neeKTbl KPUCTAUIMYECKOTO CTPOCHHUSL.

12. KpaeBble, BAHTOBBIC IUCIOKAIIMU: OTIMYMS, XapakTepucTuku. Bektop Broprepca.

13. BzaumoneicTBHE TUCIIOKAINIA IPYT C APYTOM, aHHUTHIIALINS JUCTIOKAITHNA

14. TI1OTHOCTh JTUCITOKAINK, BIMSHUC PA3IMYHBIX (DAKTOPOB HA IIOTHOCTh JAUCIOKAIINH.

15. O6bpemubIe neheKThl KPUCTAITHYECKOTO CTPOSHUS

16. IloBepxHOCTHBIE Ae(EKTHl KPUCTAIUIMIECKOTO CTPOCHHUS.

17. Ponb ToueuyHBIX eeKTOB B mpolieccax auddysuu.

18. Ponp nucnokanuii B IiIacCTHYECKOH AeopMalii KPUCTAJTUIMIECKIX MaTePHAIIOB.

19. OOpa3zoBanue HOBBIX Auciokaruii. ictounuk ®panka-Puna

20. Ponp neekToB KPUCTANIMIECKOTO CTPOCHHS B YIIPOYHEHUH METAJUIMYECKUX MAaTEPUAIOB
21. Ponp wacTul] BTOpo# (a3sl B yIPOUYHECHHH METAIUTHUECKAX MaTEPHAIOB

22. MexaHu3M IUIACTHYECKOM JedhopMalivy ¢ y4aCcTHEeM JAMCIOKAIIHi

23. Jlnddys3us B MeTamiax u CruiaBax, €€ MeXaHU3MBI .

24. Ponp TpaHUIl 3epeH B YIPOUYHECHUH METATHUYECKIX MaTepHATIOB

25. Posb NpUMECHBIX aTOMOB B YIIPOYHEHHH METANTUIECKUX MaTEPUATIOB.

26. Ponb neeKkToB B CTPYKTYPHBIX M3MEHEHUSX TP HATPEBE XOJIOTHOIe()OPMUPOBAHHOTO METaIlIa
27. B3aumMoelicTBUE TUCIIOKAIIUI ¢ TOUCYHBIME Jieektamu, atmochepnl KoTpera.

28. Topmoxenwue aucnokanuii. B3aumoseiicTBre qUCITOKAIHIA C TUCTIEPCHBIME YaCTHIIAMHU.
29. JIBwKeHue TUCIIOKAIUi: CKOJIBKEHHUE, ITePETIOI3aH e,

Bonpocsl k 3x3ameny (2 cemecTp)

Kunkoe, amopdHoe u kpuctaumueckoe coctossHue. OcoOEHHOCTH CTPOEHHS

Tumnbl cBsi3el MEXTy aTOMaMHU. Y CJIIOBHSI aTOMHOTO PAaBHOBECHS B KPUCTAJNIMYECKON PEIIETKE.
Kpucrannuueckne cuctemMsl

Kpucrannorpagpuueckie miocKoCTH U UX HHAEKCUPOBaHNE

Kpucrannorpadudeckie HanpaBieHNs U UX WHIACKCUPOBAHHE

Koadduuument 3anonnenus ais OLK u I'LHK peméTok.

IIpuHuun mioTHENRIEN yIaKOBKY.

WneanbHbIe 1 peanbHbIE KPUCTAIIIBI

© oo N gk~ wDdE

Bakancuu. PaBHOBeCHast KOHLIEHTpalLsl BAKAHCU, MOABMXKHOCTh BaKaHCUH, CTOK BaKaHCUH,
KOMILJIEKCHI BAKAHCUH.
10. Mexy3enbHbie aTOMBI. [IprMecHbIe aTOMBI.
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Jluneiinbie ne)eKThl KPUCTAUIMIECKOTO CTPOCHUS.

Kpaesble, BUHTOBBIE IUCIOKAIIMHU: OTJIMYUS, XapakTepucTuku. Bektop broprepca.
BzaumogeiicTBue AucmoKanuit Apyr ¢ APyroM, aHHUTWISLIUS JUCTOKAIIHIA
[1noTHOCTH AMCIOKALNH, BIUSHHUE Pa3IMYHBIX (PAKTOPOB HA IUIOTHOCTD JAMCIOKAIIHHA.
O0BemuBIe Me(heKTH KPUCTALTHIECKOTO CTPOSHUS

[oBepxHOCTHBIE Te(DEKTHI KPUCTALTUICCKOTO CTPOCHUSI.

Ponp Toueunsix aedexToB B mporeccax nuhdy3un.

Ponb mucnokaruii B miacTuyeckoi aedopManiy KpUCTATUYSCKUX MaTEPHAJIOB.
OO0pa3oBaHue HOBBIX auciokanuid. Microunnk ®@panka-Puna

Ponb nedekToB KpUCTAITMYECKOTO CTPOSHUS B YIIPOUYHEHUHN METAIUTHIECKIX MaTEPHAJIOB
Pounp yactuir BTopoii (ha3bl B yIPOUYHEHUH METALTUICCKUX MaTePHAJIOB

MexaHnu3M IMIacTUYecKon AepopManni ¢ yaacTUeM TUCIOKAITNi

Huddysus B MeTanmax u cruiaBax, €€ MEXaHU3MBI .

Ponp rpanuil 3epeH B yIIpOUHEHUN METAUIMYECKUX MaTepUaIoB

Ponb mpuMecHBIX aTOMOB B YIPOYHEHUH METAUTHIECKUX MaTePHAJIOB.

BaumogpeiicTBue qucnokanuii ¢ To4eyHBIMU Aedexramu, atmocdepsl Korpemra.
Topmoxenue nuciaokanuii. BzauMoaeiicTBue IUCIOKAIMI C TUCIIEPCHBIMYA YaCTULIAMMU.
JBM>KeHUE NUCTIOKALIMI: CKOIBXKEHUE, IEPEIIOI3aHUE.

Kpucrannuszanus METalIoB U CIUIABOB.

I'omorennas u reTCPOrcHHasa KpucTajuin3auus

¢azer).

@a3bl B METAUIMYECKUX CIUIABaX. TBEpbIe paCTBOPHI BHEAPEHHUS

da3bl B METAIUIMYECKUX CIUIaBax. TBepable pacTBOPHI 3aMEIIECHUS.

®da3bl B METAIMYECKUX CIUTaBax. [IpoMexyTouHbIe (a3bl.

[Momumopdubie peBpaiieHus. HeoOxoauMbie yCIOBHS IPEBPAICHHS
Mexaau3Mbl (a30BBIX MIPEBpaIIeHAN (HOPMAaIbHBIH 1 MAPTEHCUTHBIN).
['oMoreHHOE ¥ TeTepOreHHOE 3apOXK/ICHHS HOBOH (ha3bl.

MertactaOuiibHbIe COCTOSIHUSA. Y CIOBHsI 00pa3oBaHust. MapTEeHCHT.
Juarpammel (pa3oBOro paBHOBECHS JBOWHBIX CUCTEM. METO/bI TOCTPOSHUS IUarpamMm,
BapUaHTHOCTH cucTeMbl. [IpaBwiio a3 ['ubdoca.

[TonsTus aza, CTpyKTypHasi COCTABIISIOIIAS.

JnarpaMMbl COCTOSIHUSL C OTPAHUYEHHOM PACTBOPUMOCTBIO U OTCYTCTBUEM PaCTBOPUMOCTHU B
TBEPJOM COCTOSTHHH.

JuarpaMMbl COCTOSIHUSL C HEOTPAaHUUYEHHOH PACTBOPUMOCTEIO.

JuarpaMMbI COCTOSIHUS C IPOMEXYTOYHBIMH (ha3aMH.

JuarpaMMbl COCTOSIHUS C TOTMMOP(HBIMH ITPEBPALLICHUIMHI

Tpoitable nuarpammbl. KOHIIEHTPallMOHHBIN TPEYTOIbHUK.

CtpoeHue nonumMepoB, Gpa3oBbie MEPEXO/IbI B MOTUMEpPaX

JnarpaMma M30TEpMHUUYECKOTO PaCIa/ia MePEeOXIaXKIEHHOTO ayCTCHUTA.
[TonuTepMuuecKkre U H30TEPMUYECKUE PA3PE3bl TPOMHBIX JUarpaMm
JnarpaMMbl COCTOSIHUSI C HEOTPAHUYEHHON PACTBOPUMOCTHIO
CrpyKTypa U CBOKCTBA KOMIIO3UTOB

ITonurepMuueckre U U30TEPMUUYECKUE PA3pE3bl TPOMHBIX JUarpaMm
CaoiicTBa OJIMMEPOB

JuarpaMMbl COCTOSIHUS C 9BTEKTUYECKHUM IIPEBPAILIECHUEM.

. JII/IaI'paMMBI COCTOSAHUA C IEPUTCKTUICCKUM ITPEBPALLICHUEM.

Ponb 1eeKTOB B CTPYKTYPHBIX H3MEHEHHSX IIPH HArpeBe X0JI0JHOAe(hOpMUPOBAHHOTO METallIa

@®a3bl B METATMUECKUX CUCTeMax (TBEpAbIE pacTBOPHI, XUMUYECKHE COETUHEHHS, IPOMEKYTOUHbBIE
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W3 KakuxX CTPYKTYPHBIX COCTAaBJISIONIMX COCTOSAT B TBEPIOM COCTOSHHUM JOIBTEKTEKTUYCCKHIA,
9BTEKTEKTUYECKUH U 3aIBTEKTEKTHUYECKUN CTIABBI.

[TpomexxyTouHble a3kl U XUMUYCCKUE COCIUHEHUS HA JUarpaMMax COCTOSHUS JIBOMHBIX CUCTEM.
JlnarpamMMbl COCTOSIHUSL C KOHIPY3HTHO TUIaBSIIUMUCS (pa3aMHu .

JmarpamMMbl COCTOSIHUSL C HHKOHTPYJHTHO TUTABSIIIAMUCS (pa3amMH .

O06s1acTh TOMOTCHHOCTH MTPOMEKYTOUYHBIX (a3

JmarpamMmbl COCTOSHUS ABYXKOMITOHEHTHBIX CIUIABOB C BTEKTOHIHBIM MTPEBPAIICHUEM.

Tunel AUarpaMM COCTOSIHUS C MOJTMMOP(HBIMY MIPEBPAIICHUSMU.

[onsiTue o TpOHHBIX MuarpaMmax (pa3zoBOro mpeBparieHus. KOHIEHTpaluOHHBIN TPEYTOJIbHUK.
MeracTtabunbpHOE CTPYKTypHO-(ha30Boe coCTOsTHUE. MapTeHCUTHOE TpEBpaIeHIE.



