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1. lean u 3aaa49u TUCUMILJIUHBI

1.1 Heap aucuMmiuHbl - «/lepeKThl KPUCTAIIMYECKOTO CTPOCHUS W HMX BIHUSHHE HA
dbusznyeckue CBOMCTBA TBEPABIX Tel» SBISIIOTCS YIUIYOJIGHHOE M3y4YeHHE B3aUMOCBSI3U
MHUKPOCTPYKTYPBI peajbHBIX KPUCTAIOB ¢ UX (pr3nueckumu cBoricTBamMHu. Llenb mpemnomaBaHus
JTUCIUIUIMHBL JJOCTUTAETCS IYTEM OBJAJCHUS acCHUpaHTAaMU TEOPETUYECKHX 3HAHMNA O BUIAX
neeKTOB M MX BIMSHUSA Ha (U3UYECKUE CBOMCTBA TBEPIBIX TEJ, a TaKke B (POPMUPOBAHUM
VHHUBEpPCAJIbHBIX M obmenpodeccnoHanbHbIX KoMmMneTeHuuid. JlaHHas 3amaua perraercs
MOCPEACTBAM MPOYTEHUS Kypca JIEKIMHA M NPOBEACHUS IMPAKTUYECKUX 3aHATHN IO JTaHHOU
qucturuinHe. Jliis 3aKperieHus: 3HaHUi, MOTYYeHHBIX Ha JIGKIHX, MPAKTHUYEeCKUX 3aHITHIX U B
IpoIecce CaMOCTOSTENFHON PabOoThI, MPEIYCMOTPEHO MPOBEACHHE KOHTPOJIBHBIX padoT, 3ammra
OTYETOB 10 CAMOCTOSTEIBHOM paboTe.

1.2 Buab! 1 3a1a4u npo¢eCCHOHAIBHOM J1eSITeJIbHOCTH M0 JUCHUILIHHE:

HAy4YHO-HCCIICIOBATENIbCKAsl  ACSITENLHOCT B 00JMacTH  (QUBUKH U
MIPENo1aBaTeNIbcKas ACATENbHOCTh B 00JaCTH (DU3HKH U aCTPOHOMUU .

- OCBOCHHE METOJOB HAyYHBIX HCCIEIOBAaHUN; OCBOCHHUE TCOPUU W MOJIEJICH; ydacTue B
npoBeeHNN (U3NYECKUX HCCIEJA0BaHUN MO BBIOpAHHON TeMaTuKe, ydacThue B 00paboTke
MOJIyYEHHBIX PE3yJbTAaTOB HAyYHbIX UCCIIEI0BAaHUI HA COBPEMEHHOM YpOBHE; paboTa ¢ Hay4HOI
JUTEPATypOil ¢ UCTIOIB30BAHUEM HOBBIX WH()OPMALIMOHHBIX TEXHOJIOTHI;

- OCBOCHHEC MCTOO0B HpI/IMeHCHI/IFI pe?:y.HI)TaTOB HayLIHLIX I/ICCJICIIOBaHI/Iﬁ B HHHOBaHHOHHOfI
eITEIbHOCTH;

- OCBOCHHE METOJIOB MHXKEHEPHO-TEXHOJIOTHYECKON NEATETbHOCTH; yJacTue B 00paboTke u
aHaJIM3€e MOTYYCHHBIX JaHHBIX C TOMOIIBI0 COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- 3BHAKOMCTBO C OCHOBaMu OpFaHI/I?;aIII/II/I nu HJIaHI/IPOBaHI/ISI (1)H31/I‘-IGCKI/IX HCCJICI[OBaHI/Iﬁ;

- yyacTue B HH(OPMAIIMOHHOM W TEXHUYECKOW OpraHHu3allMi HAayYHBIX CEMHUHApPOB U
KOH(epeHIIHii; yuacTue B HAMMCAHUU U O(DOPMIIEHUU HAYYHBIX CTATEH M OTUETOB.

aCTPOHOMHU;

1.3 B pesyabTarte

OCBOCHHUSA NUCHMIIIMHBI

Yy O0y4YaKIIUXCH JOJIKHBI

copMupoBaHbI cjieayONMe KOMIIETEHIMHU:

Koa n nanumeHoBaHne KOMIIETEHIHH
®roc BOo

IInanupyemsle pe3yJbTaThl 00y4eHHS 1O
AUCHUILINHE, Heo0X0AuMble 1151 (popMuUpOBaHUS
KOMIIETeHIIUH

OIIK-1 CriocoOHOCTh
CaMOCTOSITEIILHO OCYIIECTBIISATh
HAYYHO-HCCIIEIOBATEIIbCKYIO

ACATCIIBHOCTE B COOTB CTCTBYIOllleI\/’I

npodecCHOHaNBHOM obnactu C
UCTIOJTb30BaHUEM COBPEMEHHBIX
METO/I0B UCCIICIOBAHUSI u
MH(OPMaLMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOT Uit

3HaeT U NOHMMAaeT:

- COBPEMEHHBIE METOABl U HHPOPMAIUOHHO-
KOMMYHUKaI{MOHHBIE TEXHOJIOTHH npu
OCYIIECTBICHUH Hay4YHO-UCCIIEI0BATEIbCKOM
nestrenpbrHocTr Kon 31(OIK-1)

- 0COOCHHOCTH MH(OPMAIMOHHBIX TEXHOJIOTHH TpH
OCYIIECTBIIEHUU HAy4HO-UCCIIEI0BATENbCKOM
NeATeTLHOCTH B BY3€ Ha OCHOBE
komrnereHTHOCTHOTO noaxoaa Kox 32(OIIK-1)

Ymeer (cnoco0eH NPOAEMOHCTPUPOBATH):
- CaMOCTOSTEIBbHO MJIAHUPOBATh Hay4HO-
uccleoBaTeabCcKyto aesteabHocTs Ko Y1(OIIK-1)

- aHaNM3UpOBaTh, IUIAHUPOBATb U  OLEHUBATH
CaMOCTOSITEIIbHYIO Hay4YHO-HCCIIEA0BATEIbCKYIO
nesrenbHocTh Kon Y2(OITK-1)

Baapeer:

- COBPEMCHHBIMU METOJaMH TMPOBEACHUS HAyYHBIX
MCCJIEIOBAaHUM M aHalln3a MOJYYEHHBIX PE3yJIbTaTOB
Kox B1(OIIK-1)

- METOJJaMU

OpraHu3aluu Hay4YHO-

OLITHL
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HCCIEN0BATENIbCKOM  JESATENIBHOCTH,  METOAaMH
pykoBoicTBa HayuyHbIM KoyuiekTuBoM Kox B2
(OIIK-1)
[K-1 CrocoOHOCTh K | 3HaeT ¥ MOHMMAeT:
CaMOCTOSITEJIbHOU pazpaboTke | - JKCIEPUMEHTAIIbHBIE METO/1bI U3y4YEHUs
AKCIIEPUMEHTAIbHBIX METOJIOB | (PU3MUYECKUX CBOWCTB METAJUIOB, WX CIUIABOB,
u3ydeHus: (U3UYECKUX CBOMCTB U | AUAJIEKTPHKOB, moaynpoBoaarkos Ko 31 (ITK-1)
CO3aHHIO bu3nuecKux OCHOB | - OCHOBBI  CO3/IaHMSI TEXHOJIOTUH  TOJIyYECHHS

TEXHOJIOTHUH IMOJIYYCHHA MAaTEPHUAJIOB C
OIpeCaACIICHHBIMU CBOMCTBaMM

MaT€praJioB C OIpPCACICHHBIMU CBOMCTBAMU KO[[
32(IK-1)

Ymeer (cmocodeH nMpoeMOHCTPUPOBATD):

- CaMOCTOSITENILHO pa3paldaThIBaTh METOABI U3YUEHUS
(bu3NYECKUX CBOMCTB METAUIOB, HX CIUIABOB,
JMAIEKTpUKOB, oxynpoBoaHrkoB Kox Y1 (ITK- 1)

- TNPOEKTUPOBATh OPUTHHAIIBHBIE YCTAaHOBKU IS
UCCIICIOBAaHMsT (PM3MUECKUX CBOKMCTB MaTepUaoB
Konx Y2(IIK- 1)

Baaneer:

- TCXHOJIOTHSIMH  TIOJYYCHHsS  MaTepHajoB  C
onpenenenasiMu cBorictBamu Ko B1(ITK-1)

- HaBBIKAMU  OMNPEIEJICHUS  TEXHOJIOTMYECKHX

PEKMMOB TIOJITyYCHUST MATEPUAIIOB C ONPEICICHHBIMU
csoiicteamu Koa B2(ITK-1)

[IK-3 T'OTOBHOCTH  OCYIIECTBISATH
TEOPETUUYECKOE U IKCIIEPUMEHTAIHHOE

3HaeT U IOHUMAET:
- 0COOEHHOCTH BO3,Z[CI>'ICTBI/I$I Pa3IMUHbIX BHUIOB

HCCIIEJOBaHHE BO3JCHCTBUS | U3MYyYCHU Ha NOPUPOTYy H3MEHEHUs (PU3NUEeCKUxX
pa3IMYHBIX BHUJIOB U3JIy4YEHUH, | CBOMCTB  KOHAEHCHpPOBaHHOro  BemecTBa  Kog
BbICOKOTeMNepaTypHoii Tturasmel  Ha | 31(ITK-3)
OpUPOAY M3MEHEHHH (U3NYECKUX | - XapaKTePUCTUKU U OCOOCHHOCTHU Pa3IMYHbIX BHJOB
CBOMCTB KOHJICHCUPOBAHHBIX BEIIECTB | U3YyYEHUS, BIMSIONIMX HAa HW3MEHEHHE (PU3MYECKHX
CBOMCTB  KOHJEHcHpoBaHHOro BemectBa Kon
32(ITK-3)
Ymeer (cnocoOeH NpoeMOHCTPUPOBATD):
- OCYIIECTBIISATh TEOPETUYECKHE u
DKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS  BO3JIEHCTBUSA
pa3IMyYHbIX BUAOB M3JIYyYEHHM Ha H3MEHEHHE

(bu3HYECKUX CBOMCTB KOHJACHCUPOBAHHOTO BEIIECTBA
Koa Y1(IIK- 3)

- HWCIOJB30BaTh PA3JIMYHOIO BHUJIA HU3ITYyYEHUS IS
dbopMupoBaHUs bu3IIeCKuX CBOWCTB
koHieHcupoBanHoro Beniectsa Kox Y2(IIK- 3)

Baaneer:

- MeToIaMu U TEXHONOTUSMU (HOPMHUPOBAHUS
(bU3UIECKUX CBOICTB KOHJICHCUPOBAHHOTO
BEILIECTBA, HCIOJB3YIOLIMMH  Pa3JIM4YHbIE  BUJBI

M3JIy4eHU W BBICOKOTEMIIepaTypHyro Mminasmy Kop
B1(ITIK-3)

1.4 CornacoBanue MeXIMCHUIUIMHAPHBIX CBfi3edl AMCLUILIMH, IPAaKTUK, Hay4YHBIX
HCCIIEA0BaHNN, 00€CIICUYNBAIOIINX OCBOCHHE KOMITETEHIIHIA.
JucuuruimHa «/ledexTsl KpUCTAJUIMYECKOTO CTPOCHHUS M MX BIUSHHE Ha (PU3UYECKUE
CBOWCTBA TBEPABIX TE» JOIMUECKHU CBSI3aHA C TAKUMH JUCLMIIIIMHAMU, IPAaKTUKAMH, HAyYHbIMU
UCCJIEOBAHMSIMU, KaK:
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OIlIK-1 - ®u3zuKka KOHJICHCHUPOBAHHOIO COCTOSHUS, OMHUCCHOHHBIE METOJIbI
JUAarHOCTUKY TOBPEXACHUH B 1€(OPMHUPYEMBIX TBEPBIX TeJax

[TIK-1 — DMHCCHOHHBIE METO/Ibl JUATHOCTUKH TTOBPEKIECHUN B 1e(POPMUPYEMBIX TBEPIBIX
TEiaax, @I/BH‘IGCKI/IC HpI/IHI_[I/IHBI MEeTOoaa HaHOI/IHI[eHTI/IPOBaHI/ISI B (I)I/I3I/IKC TBepILOI‘O TCiIa,
[ToaroToBka Hay4yHO-KBAIM(PUKAIMOHHON pabOThl (AUCCepTaliik) Ha COUCKAHHWE YYCHOU
CTCIICHU KaHAuJaaTra HayK

[1K-3 — DMHCCHOHHBIE METO/IbI JUATHOCTUKH TTOBPEKICHUN B 1e(POPMUPYEMBIX TBEPIBIX
tenax, Hayuno-uccnenoBarenbckuid cemuHap, Hayuno-uccnegoBarenbekas IeITENbHOCTh

2. MecTo aucuuniaunsl B crpykrype OIl acnupaHTypbI:

HucuunnuHa «Jle@exTsl KpUCTANTMYeCKOro CTPOSHUSI» U UX BIMSHUE Ha (pU3MUecKue
CBOWCTBA TBEPIBIX TeNM» sBIsAETCS (aKyIbTaTUBHOM yacth B ydeOHoM mane OIl mo
HarnpasieHuto nmoAaroroBku 03.06.01 — dusmka U acTpoHOMHS, HAMPABICHHOCTH (MPOPUIBL) —
Ou3MKa KOHJCHCUPOBAHHOTO COCTOSHUSI.

Jucuunnuna «JledeKThl KpUCTATUYECKOT0 CTPOSHUS» U3y4YaeTcs B 3 CEMECTpe.

3. O0béMm u conep:kaHne TUCIUTNTHHBI
3.1 O0beM AUCHHUILINHDI
Ounas ¢popma oOyueHwus: 2 3.e.
3aounas popma oOydeHus: 2 3.e.

Ounas popma | 3aounas popma
. oOyueHus o0OyueHus
Bun yuebHo# paboTh (Bcero (Boero
4acoB) 4acoB)
O0mas TpyR0éMKOCTh JTHCIUILTHHBI 72 72
Konmaxmmnas paboma (no yuebHvlm 3aHAMUAM) 22 4
Jlexumm (J1) 10 4
[TpakTueckue (cemunapckue) 3ansatus (I13) 12 -
JlabopaTopnsie 3ausartus (J13) - -
Camocmosmenvrasn paboma (CP) 50 68
3auem
3.2 Coaepxxanue Kypcea:
Ne HasBanue Bun yae6HO# paboThI, yac. DOopMBI TEKYILETO
T paznena/TeMsl (ouHast/3a0uHas) KOHTPOJIS
M 7 113 713 CP
1. Tema 1. JIE®OEKTBI } )
KPUCTAJIMIECKO o 3/ 1o caMoc:(;;CTBeﬁiE;I? abota
I'O CTPOEHMSI P
2. Tema 2. BJIMSHUE
2/1 3/- - 10/14 MUChMEHHAs
AEQEKTOB HA CcaMOCTOsITeNIbHAs paboTa
MEXAHUYECKHE
CBOUCTBA
KPUCTAJIJIOB




3 Tema 3. BIMSHUE
JIEOEKTOB HA
SJIEKTPUYECKUE
CBOWCTBA

2/1 2/- - 10/14 HCbMEHHAS
caMmocTosTeNnbHas paboTa

4. Tema 4. BIUSIHUE
JIEOEKTOB HA
MATHUTHBIE
CBOVICTBA
METAJUIOB

2/1 2/- - 10/14 HCbMECHHAS
camocTosiTeNnbHas paboTa

5 Tema 5. BIIMSIHUE
JIEOEKTOB HA
OIITUYECKUE

CBONCTBA
[IOJIVIIPOBOIHHUK
OB U
JIUDJIEKTPUKOB

2/- 2/- - 10/12 MMUChbMEHHAA
caMocTosATeIbHas padoTa

Tema 1. JE®EKTbI KPUCTAVIMYECKOI'O CTPOEHUSA

Jlexuusi. Knaccudpukanus nepexroB. Tumbl ToyeuHbIX jAedekToB. PaBHOBecHble H
HEpaBHOBECHBIE TOYeyHbIe nedekTel. OOpa3oBaHMe HW MUTpanUs TOYCYHBIX JEPEKTOB.
Tennosele, nedopMallMOHHBIE U pajualMoHHbIe JedekTsl. Kiactepbl TOUEUHBIX IE(EKTOB.
Hucnokanuu B kpuctaiax. ['eomerpuueckue cBoicTBa auciokanuid. KpaeBas u BHHTOBas
auciokanuu. Cuiibl JE€HCTBYIOIME HA AUCIOKAUU. DHEPIus AUciIoKanuu, BzaumonencTeusaMu
TUCITOKAMKA. AHHUTWISIIMA Auciokanuil. JIBymepHbie aedexTsl. JledekTsl ymakoBKH W
YacTU4YHble auciokauu. ['paHuisl 3epeH U cy03epeH. DazoBele rpanuiel. CBoOOAHAs
noBepxHocTh. [loBepxHocTh ckosa. Tpexmepubie nedextsl. Ilopsl, mnopoobpas3oBaHue.
Bkimtoyenns. MukpoTpemuHbl. MexaHu3Mbel 00pa3oBaHMs MHKpoTpeliuH. Mepapxuueckue
CTPYKTYpbI A€(PEKTOB peajpHOro Kpuctaia. HuskosHepreruueckrne U BbICOKOIHEPTETUYECKUE
JIMCIIOKAlIMOHHbIE CYOCTPYKTYphl. Il10CKMe TUCIOKAMOHHBIE CKOIUICHHS, IBOWHUKH, JIMHUU U
MOJIOCHI CKOJIBXKEeHUs, moJockl Jlroaepca, monocel [lopreBena-Jle Illatense u momocer CaBapa-
Maccona.

IIpakTnueckoe 3anaTme. CooOwEeHUs M JOKJIAAbl IO CIEIYIOIIMM BOIpPOCAaM:
Knaccugukanus nedpexroB. Tumbl ToueuHblX naedekToB. PaBHOBeCHblE M HEpPaBHOBECHbBIE
ToueyHble JedekTel. OOpa3oBaHMe M  MHUrpalMs TOYEUHBIX JedekToB. Temsosble,
neGopMalMOHHbIE U pagualioHHble nedekThl. Kiactepsl ToueuHbIX JedeKToB. Jucnokanuu B
Kpuctayiax. ['eomerpuueckue cBoiicTBa aucinokanuii. Kpaesas u BuHTOBas nucnokanuu. Cuiibl
JNEHCTBYIOIIME Ha JUCIOKAMM. OHEprus Juciokanuu, B3anMonelcTBHe AMCIOKALMA.
B3aumopeiictBue guciokauuié ¢ TOYEUHBIMH JedeKkTaMu. MexaHu3Mbl Pa3MHOXKEHUS
JUCIoKaluuid. AHHUTWIALMA auciokauuil. JIBymepHbele paedextsl. JlepekTbl ymakoBKH U
YacTUYHBIE JUCIIOKaluu. ['paHunbl 3epeH U cyO3epeH. Pa3oBble rpanulbl. CBoOonHas
noBepxHocTh. [loBepxHocTh ckoma. Tpexmepueie aedextsl. Ilopsl, mopooOpazoBaHue.
Brmrouenusi. MukpoTpenmnbl. MexaHu3mbl 00pa3oBaHus MHUKpoTpeniuH. HMepapxudeckue
CTPYKTYpbI 1e(heKTOB pearabHOro Kpucramia. HuskosHepreTuyeckre U BBICOKOIHEPTeTHUECKUE
JUCIIOKALMOHHBIE CYOCTpYKTYphl. Ilockue auciokalnoHHbIE CKOIUIEHUS, JTBOMHUKY, JIMHUU U
II0JIOCHI CKOJIBXKEHHUs, nonockl Jlronepca, nonockl Ilopresena-Jle Hlatense u nonocsl CaBapa-
Maccona.

3agaHus 1J1sl caMOCTOATEIbHOM padoThI: [IpopaboTka KOHCIIEKTOB JIEKIIUIT ¥ BOIIPOCOB,
BBIHECEHHBIX HAa CAMOCTOSATEIbHOE U3y4EHUE OCHOBHON U JJONIOJHUTENbHOM IUTEPATYPBI;
HOJrOTOBKA K KOHTPOJIBHOM padore.

Tema 2. BIUSHUE JE®EKTOB HA MEXAHUYECKHWE CBOMCTBA
KPUCTAJIJIOB
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Jleknus. Crtaguss MUKpPOIUIACTHYECKOW AedopMalMi M 3apOKJICHHUE IUCTOKanuu. 3y0
TEKy4eCTH U noJiockl Jlronepca. Mepapxuueckass quciaoKalMOHHas CTPYKTypa nosocsl Jlroaepca.
Ponb AucnokalMoHHBIX CYOCTPYKTYp M TOYEUYHBIX /1€(DEKTOB B YIPOUHEHUHU MOJIUKPUCTAILIOB.
[IpoOneMbl  OOBSICHEHUS  MPOYHOCTH M IJIACTUYHOCTH  HAHOKPUCTAJUIMYECKUX U
KBa3UKPUCTAJUTMUECKUX MaTepuayoB. JledeKTbl pemerku U MexaHHueckas HEeyCTONYHMBOCTh
METaJIOB U CILJIAaBOB.

IIpakTuyeckoe 3ansitue. CooOlIeHUsT U JOKIAABI MO CileayromuM Bompocam: Cramus
MUKPOIUIACTHYECKON AeGopMalliil W 3apOoKICHUE JUCIOKAIMH. 3y0 TEKYy4eCTH U TIOJOCHI
Jionepca.  Hepapxuueckas  JIUCIOKAallMOHHAs  CTpyKTypa monockl  Jliogepca.  Poib
JUCIIOKAIIMOHHBIX CYOCTPYKTYp W TOYCUYHBIX JC(PEKTOB B YIPOYHCHUH MOJUKPUCTAIIIOB.
[IpoGiembl  OOBSICHEHUS  MPOYHOCTH M  IUIACTUYHOCTH  HAHOKPUCTAIUIMUECKUX U
KBa3UKPUCTAUTMYECKUX MaTepuasioB. JleeKThl pereTku u MeXaHWdecKas HEYCTOHYHBOCTH
METAJIJIOB U CIUIABOB.

3agaHus 1Sl CAaMOCTOATEJbHONH padoThl: IIpopaboTka KOHCIEKTOB JIEKIM M BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUCHUEC OCHOBHOH H I[OHOJIHHTCJII)HOﬁ JIMTEPATYPHI;
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 3. BIUSHUE JE®EKTOB HA DJIEKTPHUECKHE CBOMCTBA

Jlekuus. Biusare CTpyKTYpHBIX JEPEKTOB Ha JICKTPUYSCKHE CBOMCTBA METAJUTMUECKUX
U HeMeTaJulMyeckux KpucramioB. OcratoyHoe »saexTpoconporusieHue. Ilonstue 00
DIIEKTPOHHBIX Je(deKTax. DHEPreTHYecKHe YPOBHU TOYECUHBIX Je(EeKTOB B KpHCTaUIax.
JloHOpHO-akuenTopHas
AKTUBHOCTH J1e()EKTOB B HECTEXHOMETPUIECKUX COCTMHEHUSX. I3MEHeHNE SHEPTreTHUECKOTO
COCTOSIHUSI HOCUTENEH 3apsiia BOIM3M AUCIOKALUI U oBepXHOCTH KpucTaiuia. Juddys3us u
noHHas npooauMocTs. CooTHouenue HepHera - DiiHinTeiiHa.

IIpakTnyeckoe 3ansaTHe. CooOIIEHUS U JIOKJIAJBI 110 CIEAYIOUIMM Bollpocam: BiusiHue
CTPYKTYpPHBIX JAC(PEKTOB Ha JJIEKTPUYECKHE CBOMCTBA METAJIMYECKHMX U HEMETAJUIMYECKUX
kpuctaiioB. OcraToyHoe 3iekTpoconpoTuBieHue. I[loHsATHE 00 3JIEKTPOHHBIX JAederTax.
OHepreTuyeckue ypOBHU TOUYEUYHBIX Je(eKTOB B Kpuctamiax. JloHOpHO-akuenTopHas
aKTUBHOCTh JIe()EKTOB B HECTEXMOMETPHUECKUX COEAUHEHUsX. 3MeHeHue sHepreTuyeckoro
COCTOSTHUSI HOCHUTENEH 3apsiia BOMM3M TUCIOKALMKA U MOBEpXHOCTH Kpucramia. duddysus u
MoHHas nmpoBoauMocTs. CooTHomenue HepHera - DliHIITEHHA.

3agaHus 1JIsl CAMOCTOAITEIbHOM PadoThl: IIpopaboTka KOHCHEKTOB JIEKLUI U BOIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCJIbHOC HU3YUCHUEC OCHOBHOH H I[OHOJIHI/ITCJIBHOﬁ JINTCPATYPhI;
MOJITOTOBKA K KOHTPOJIBHOM paboTe.

Tema 4. BIUMSIHUE JE®EKTOB HA MATHUTHBIE CBOMCTBA METAJIJIOB

Jlekuusi. CTpyKTypHO-UyBCTBUTENIbHBIE MATHUTHBIC XapaKTepUCTUKU. BriusHue nedexTon
Ha pachpeseieHHue CIIOHTAHHOW HaMarHMYeHHOCTH B MAarHUTOYIOPSOYEHHBIX KpHCTaIIaX.
Bnusinue nedekToB Ha MpOIECCHl CMEIIEHUsS JOMEHHBIX TPaHWIl B MAarHUTHBIX MaTepuamax.
MarauTtoyrnpyroe B3auMoJAeUcTBUE AePEKTOB PEUIETKH C JOMEHHBIMU TpaHHIlaMU. MarauTHoe
nocneneiicteue. BrusHue mnpumeceii u  gedeKTOB  HA  XapaKTEPUCTUKH  Ipoliecca
nepeMarHIuBaHUsI.

I[IpakTuyeckoe 3ansTue. CooOIIeHHs W JOKIAIABl MO CIEAYIOIUM BOIpPOCAM:
CTpyKTYpHO-4yBCTBUTEIbHBIE  MAarHUTHBIE  XapaKTepUCTUKH. Bmmsaume nedexrtoB Ha
pacnpeneneHue CIOHTAHHOW HAaMarHMYE€HHOCTH B MAarHUTOYIOPSIOYEHHBIX KpHUCTaJIax.
Brnusaue nedekToB Ha TMPOIECChl CMEMICHHS JTOMEHHBIX T'PaHHI] B MarHUTHBIX Marepuajax.
MaruautHoe mnocneneiictsue. Brnusaue npumeceil n nedeKTOB Ha XapaKTEpUCTUKHU TpoIecca
nepeMarHuIuBaHusI.

3aganus 1 CaMOCTOATEILHONH padoThl: [IpopaboTka KOHCIIEKTOB JIGKIIMHA W BOTPOCOB,
BBIHECCHHBIX Ha CaMOCTOSTENIFHOE W3Y4YE€HHE OCHOBHOW ¥ JIONOJHUTEIBHOW JIHTEpPaTyphl;
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.
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Tema 5. BIUSHUE JE®EKTOB HA OIITUYECKHUE CBOMCTBA
MMOJYIIPOBOJHUKOB U JUDJIEKTPUKOB
Jlekuusi. DJeKTpOHHAs CTPYKTypa JOe(QEeKTOB B IOJIYHNPOBOJHMKAX M JUAJICKTPUKAX.
DoTONpOBOAMMOCTb. Menkue MOHOPBI M aKLENTOpbl B IOIYIPOBOJHMKAX. BakaHcunm B
KOBAJICHTHBIX KpHCTauiaX. LIEHTphl OKpacku B MOHHBIX KPHUCTaIaX. DKCUTOHBI, SKCUTOHHAs
JIIOMMHECLICHIU. JucnokanuonHas JIIOMMHECLEHIUS HMOHHBIX KpHUCTAJUIOB.
ABTOJIOKaJIM30BaHHBIE MIEKTPOHBI U IABIPKU. BOgOpo1 B MOHHBIX KpUCTAILIAX.

IIpakTHyeckoe 3aHsATHE. DJICKTPOHHAS CTPYKTypa Je(pEKTOB B MOJIYINPOBOJHUKAX H
audiiekTpukax. DoronpoBoguMocTs. Mekue JOHOPBI M aKLENTOpPbl B IOJYIPOBOIAHHMKAX.
Bakancuu B KoBaJleHTHBIX KpucTaiaX. L{eHTpbl OKpacku B MOHHBIX KpUCTajllaX. DKCUTOHBI,
OKCUTOHHAsl JIIOMUHECLECHIHA. JIMCIOKAallMOHHAs JIIOMUHECLCHIMS HOHHBIX KPHUCTAJLJIOB.
ABTOJIOKaJIM30BaHHBIE AIEKTPOHBI U AbIPKU. BOgOpO1 B MOHHBIX KpUCTaJLIaX.

3aganus 119 caMoCTOSATeIbHOM PadoThl: [IpopaboTka KOHCIIEKTOB JEKLUH U BOIIPOCOB,
BBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3Y4E€HHE OCHOBHOM U JIOMOIHUTEIBHOM JINTEPaTypBhI;
HOATOTOBKA K KOHTPOJIBbHOHU padore.

4. KoHTpoJIb 3HAHUI 00y4arOUIUXCH
4.1 ®opMbI TeKyl1ero KOHTPOJIs padoThl ACIUPAHTOB
® [MCbMEHHAas CaMOCTOsATENbHAs paboTa.

4.2 TunoBsble 3a/IaHUS TEKYIIEro KOHTPOJIsI

TunoBbIe BOIIPOCKH CAMOCTOSTEIILHEIX PA0OT
. BzauMopeicTBre quciokaiuii ¢ TOUCYHbIMH JIe(hEKTaMU.
. MexaHu3Mbl pa3MHOXEHUS JUCTOKAITUN. AHHUTHIALMS JUCITOKAIIUA.
. JledexThl ymakoBKU ¥ YaCTUYHBIE TUCITOKAIIHUH.
. ®azoBble rpanullbl. CBOOOHAS TOBEPXHOCTH. [IOBEpXHOCTH CKOA.
. MexaHu3mbl 00pa3oBaHMsI MUKPOTPEIIHH.

O~ wNE

4.3 TIpome:XyTOYHAsI ATTeCTALMA 10 JMCHHUIIMHE TIPOBOAUTCS B opMe 3adeTa.

TurnoBble BONPOCHI JUls 3a4€Ta

Uepapxuueckue cTpyKTypbl A€EKTOB peaTbHOTO KPUCTAILIA.

Tunsl ToueunbIx nedekToB. PaBHOBECHBIE U HEPABHOBECHBIE TOUEUHBIE JE(EKTHI.

OO6pazoBanue U MUTPALHS TOYECYHBIX AEPEKTOB.

TennoBsie, nepopmanrionHblie U paauanuonnbie nedektol. Kinactepsl TouedHbIX 1e(heKTOB.

Jucnokamuu B kpucrtamiax. [ 'eoMmeTpuyeckue CBOMCTBA JUCITOKAIUH.

Kpaeas u BunToBas qucnokanuu. Cuiibl, 1eHCTBYIOIME HA AUCIOKALINH.

DHeprusi Auciokanuu, B3ammoneiicTBue nuciokanuii. B3amMonelcTBue auciokanui ¢

TOYCYHBIMU Je(PEeKTaMH.

MexaHu3Mbl pa3MHOXKEHHUS TUCIOKAIU. AHHUTHIISAINAS TUCIOKAIIAN.

9. JIBymepHsbie nedekTsl. JleheKThl yIakoBKH U YaCTUYHBIC JUCIOKAIUH.

10. I'panrumbl 3epeH u cyo3epeH. Pa3zoBble TPAHUIIBL.

11. Co6oanas noBepxHOCTh. [I0BEpXHOCTH CKOIIA.

12. Tpexmepubie nedexTsl. [Topbl, mopoodpazoBaHue.

13. Bxirouenust. MukpotpemuHbl. Mexanu3mbl 00pa3oBaHUsI MEKPOTPEIIUH.

14. Hu3ko3HEpreTHIEeCKHEe U BEBICOKOIHEPTETHUECKUE JUCIIOKAIIMOHHBIE CYyOCTPYKTYPHI.

15. IInockue nUCIOKAIIMOHHBIC CKOTUICHUS, TBOMHHUKY, TUHUH U MOJOCHI CKOJIBXEHHUS, TTOJIOCHI
Jrvonepca, nonocsl [Topresena-Jle [llaTense n nonocel CaBapa-MaccoHna.

16. Biussuue  medekToB  HA  pacmpelelieHHe ~— CIIOHTAaHHOW  HAMAarHUYeHHOCTH B
MarHuTOYIOPSITOYEHHBIX KpUCTAILIAX.

NogkrwnpE

©
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17. Bnusinue 1eeKkToB Ha MPOLECChl CMENIEHHs JOMEHHBIX TIpaHMIl B MAarHUTHBIX
MaTepuaiax. MarHuToynpyroe B3auMOJCHCTBHE NEPEKTOB PEHIETKH C JIOMEHHBIMH
IpaHULIAMHU.

18. MaruuTtHOe mocneneicTBre. BnusHue mnpumeceii M OePEKTOB Ha XapaKTEPUCTHKH
Ipouecca nepeMarHiuuBaHusl.

19. Menkue TOHOPHI M AaKLENTOPHI B IOJIYIIPOBOIHUKAX.

20. BakaHcuu B KOBaJEHTHBIX KPUCTAJLIAX.

21. LleHTpBI OKpACKU B HOHHBIX KpUCTAIaX. DKCUTOHBI, SKCUTOHHAS JIIOMUHECIICHITHSI.

22. JlucnoKalnoOHHas JIIOMUHECIIEHIIUS HOHHBIX KPUCTAJLIIOB.

23. ABTOJIOKATM30BaHHbIE AIEKTPOHBI U IBIPKU. BOIOPO B MOHHBIX KpHCTAILIAX.

4.4 lllkana oneHNBaHUS MPOMEKYTOYHOM aTTecTALMHA

3aueT

OrneHka

Kommerenmun

Jeckpuntopsl (YpOBHH) - OCHOBHBIE TPU3HAKH OCBOCHHUS
(mokasaTenu JOCTHXKEHUS pe3yJibTaTa)

(GBauYTCHO»

OIlK-1

CdopmupoBaHHbIC, CHCTEMAaTHYECCKHE TIPEJACTABICHUS O
COBpPEMEHHBIX MeToaxX u nH(GOPMAIMOHHO-
KOMMYHHKAITIOHHBIX ~ TEXHOJIOTUSAX TMPH  OCYIICCTBICHUU
HAyYHO-UCCIIEIOBATENbCKON AESITETbHOCTH

CdopmupoBaHHbIC, CHCTEMAaTHYECCKHEC MPEICTaBICHUS 00
0COOCHHOCTSIX UH(GOPMAITMOHHBIX TEXHOJIOTH npu
OCYIIECTBJICHUN HAay4YHO-HCCIIEA0BATEIbCKON JESTENbHOCTH B
By3€ Ha OCHOBE KOMIIETEHTHOCTHOTO MOIX0Aa

METOJIaX  CaMOCTOSITCILHOTO  IUIAHWPOBAHUS  HAydHO-
HCCIIEIOBATEIBCKOM 1eATEeTbHOCTH

CdopmupoBaHHbIE, CHUCTEMATHUYECKHE TMpEACTaBICHUs 00
aHanu3e, MIAHUPOBAHUHM U OIEHKE CAMOCTOSTEIbHOM HAy4YHO-
HCCJIEIOBATEIbCKON JIeATENbHOCTH

YcnemHoe W CHCTEMaTHYeCKOE BIAJCHHE COBPEMEHHBIMU
METOJIaMU TIPOBEJCHUS HAyYHBIX HCCIICJIOBAHWA W aHAN3a
MOJTyYEHHBIX Pe3yIbTaTOB

VYcnemHoe M CHCTEMaTH4ecKoe  BIAJIEHUE  METOJaMu
OpraHM3aliil  HAy4YHO-HCCIIEIOBATENbCKON  JESTENbHOCTH,
METOJIaMHU PYKOBOJICTBA HAYYHBIM KOJUIEKTHBOM

IK-1

CdopmupoBaHHble CHCTEMaTHYeCKHE TMpeJCcTaBiIeHus 00
BKCHepI/IMeHTaJ'II)HI)IX METOoAax I/ISy‘-IeHI/IH (1)I/ISI/II-IGCKI/IX CBOf/iCTB
METAJJIOB, UX CILJIABOB, IUAJIEKTPUKOB, IIOJIYITPOBOJHUKOB
CdopMupoBaHHBIE CHCTEMATHYECKHUE TIPEICTaBICHUS 00
OCHOBAaX CO3[IaHHMS TEXHOJOTHH MOJy4eHUs MAaTEpUAIOB C
ONpeAeIeHHBIMU CBOMCTBAMM

CdopmupoBaHHOE yMEHHE CAMOCTOATEIBHO pa3padaThIBaTh
METOAbI I/ISY‘IGHI/ISI (1)I/I3I/II-IGCKI/IX CBOf/iCTB METAJJIOB, nux
CILJIABOB, IUAJIEKTPUKOB, TIOJIYITPOBOJHUKOB

ChopMupoBaHHOE yMEHHE MPOEKTUPOBATH OPUTHHAILHBIE
YCTaHOBKHM  JUIsl  WCCIEAOBaHUs  (DU3MUECKUX  CBOWCTB
MaTepHUalioB

YcenemiHoe W CHCTEMaTHYECKOE BIIAACHUE TEXHOJIOTHUSIMU
MOJTYYEHHSI MaTEPUAJIOB C OTNPEIECIEHHBIMA CBOMCTBAMU
YcenenHoe U cUCTEMaTHYECKOE BIIAJACHHUE TEXHOJOTHMYESCKUMHM
peXMMaMu  TOJy4YEHUsS MaTepuagoB C  ONpEACICHHBIMU
CBOMCTBaMH
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I1K-3

CdopMupoBaHHBIE CHCTEMAaTHYECKUE TIPEICTaBICHUS 00
OCOOEHHOCTSIX BO3JEHCTBUS PA3JIMYHBIX BUJIOB M3IYyYEHHM Ha
IpUpoay M3MEHEHUS (busznueckux CBOWCTB
KOHJICHCUPOBaHHOI'O BELIECTBA

CdopmupoBaHHble  CHCTEMaTHYECKHE  MPEACTaBICHUS O
XapakTepUCTHKaX M  OCOOEHHOCTSIX  pa3jIUYHbIX  BUJOB
U3ITyYeHUSs, BIMSIONIMX HAa M3MEHEHUE (U3NYECKUX CBOWCTB
KOHJICHCUPOBaHHOI'O BELIECTBA

CdopmupoBaHHOE yMEHUE OCYLIECTBIIATH TEOPETUYECKUE U
AKCIIEPUMEHTAJIbHBIE HCCIICOBAHUS BO3JEHUCTBUS Pa3IMUHBIX
BUJIOB M3JIYYeHHUH Ha U3MEHEHHE (UBUYECKUX CBOWCTB
KOHJICHCUPOBaHHOI'O BELIECTBA

CdopmupoBaHHOE yMEHHE HCIOJIb30BaTh Pa3IMYHOTO BHJA
u3MydeHuss g QopMupoBaHUS  (UBWYECKHX  CBOWCTB
KOHJICHCUPOBAaHHOT'O BELIECTBA

VYcnemHoe © cUCTEMaTHYECKOE BIAJCHME METOJaMH U
TEeXHOJOrusIMU  GopMuUpoBaHUA  (DU3HUECKUX  CBOWCTB
KOHJICHCUPOBAHHOI'O BEIIECTBA, WUCIOJb3YIOIMMU pPa3InyHbIe
BU/JIbI M3ITy4YEHUH U BBICOKOTEMIIEPATYPHYIO TIa3My

«HC 3a4TCHO»

OIIK-1

HemonHoe mpencraBlieHHME O COBPEMEHHBIX METOJIaX H
I/IH(1)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TCXHOJIOTUAX HpI/I
OCYIIECTBICHUU HAYYHO-UCCIIEIOBATEIbCKOM 1eATEeIbHOCTH
Hemnonnoe MpeACTaBICHUE 00 0COOEHHOCTSIX
MH(OPMALIMOHHBIX TEXHOJOTHI MPHU OCYIIECTBICHUH HAy4YHO-
HCCJIEIOBATENIbCKOM  JIESITEIbHOCTH B By3€ Ha OCHOBE
KOMIIETEHTHOCTHOI'O ITOAX0/a

B mienom ycnemninoe, HoO HE CUCTEMATHYECKUA OCYIIECTBIISIEMOE
yMEHHE CaMOCTOSTEIILHOTO TUTAHUPOBAHUS Hay4YHO-
HCCIIEN0BATEILCKOM eI TCILHOCTH

Henonnoe mpencraBienne o0 aHanmu3e, MJIAHUPOBAHUU U
OIICHKE CaMOCTOSITCIbHOU HAYYHO-UCCIIEI0OBATEIbCKON
JIeITEIIbHOCTH

B memom ycmemHoe, HO HE CHCTEMAaTHYECKOE MPUMEHEHHE
COBPEMEHHBIX METO/IOB MPOBE/ICHUSI HAYYHBIX HCCIEI0BaHUN U
aHaJM3a MOJTYyYEHHBIX PE3yJIbTaTOB

B memom ycnemHoe, HO HE CHCTEMAaTHYECKOE INPHUMEHEHHE
METOH0B OpraHu3aIu Hay49HO-UCCIIEI0BATEIbCKOM
JESITEIbHOCTH, METOJIaMU PYKOBOJICTBA HAYYHBIM KOJUIEKTHBOM

[K-1

Hemnonnasie mpeacTaBieHus 00 SKCHEPUMEHTATBHBIX METOJIaX
M3Y4YeHUS (PUBNYECKUX CBOWCTB METAUIOB, HX CIUIABOB,
JIUAJIEKTPUKOB, TTOJTYITPOBOTHUKOB

Henonusie npenctaBienuss 00 OCHOBAaX CO3/IaHUSI TEXHOIOTUMH
MOJTYYSHUST MaTEPHAJIOB C ONIPEICTIEHHBIMU CBONCTBAMHU

B nenom ycnenHoe, HO HE CUCTEMaTHYECKOE OCYILECTBIISIEMOE
yMeHHe  pa3palarbiBaTh METOABl H3YYCHHUS (U3HUUIECKUX
CBOMCTB METaJUIOB, 170'¢ CILIaBOB, JUAJIEKTPUKOB,
MTOJTYITPOBOTHUKOB

B nenom ycnemiHoe, HO He CUCTEMATUYECKU OCYIIECTBIISIEMOE
YMEHHE TMPOEKTUPOBATH OPHUTMHAIbHBIE YCTAHOBKH  JJIS
UCCIIeIoBaHMs (PU3NIECKIX CBOMCTB MaTepHAIIOB

B uenom ycmemiHoe, HO HE CHCTEMaTHYeCKOe MPUMEHEHUE
TEXHOJIOTMI TOJy4YeHUs MaTepUaJoB C ONpEIeICHHBIMU
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CBOMCTBaMH
I/ICHBITBIBaeT prI[HOCTI/I HpI/I OHpGI[eJIeHI/II/I TEXHOJIOTHUYCCKUX
PEKMMOB  TIOJIyYEHHS MATEpUAIOB C  ONPEACICHHBIMU
CBOMCTBaMH

I1K-3

Henonueie mnpencraBieHus 00 OCOOEGHHOCTSX BO3IEHCTBUS
pa3IMYHBIX BUJOB HW3JIYYEHUH Ha NPUPOAY H3MEHEHHS
(U3HYECKUX CBOWCTB KOHJACHCHUPOBAHHOTO BEIICCTBA
Henonnele  mpexncraBiieHHsT O XapaKTEPUCTUKAX U
OCOOGHHOCTSIX PA3JIMYHBIX BUJOB HM3IYyUCHUS, BIUSIONIMX HA
U3MEHEHHE  (U3NYECKMX  CBOMCTB  KOHACHCHPOBAHHOIO
BEILECTBA

B nenom ycnemHoe, HO He CUCTEMAaTUYECKOE OCYIIECTBISIEMOE
YMEHHE OCYLIECTBIIATh TEOPETUUECKUE U IKCIIEPUMEHTAJIbHbBIC
UCCJIEI0BAHUS BO3JEHCTBUS PA3JIMYHBIX BHUJIOB M3JIYYCHHUI Ha
U3MCHECHHE  (U3MYCCKUX  CBOWCTB  KOHACHCHPOBAHHOTO
BEILECTBA

B nenom ycnemHoe, HO He CUCTEMAaTUYECKOE OCYIIECTBIIEMOE
YMEHUE MCIOJIb30BaTh PA3JIMYHOIO BHJA U3IYyYEHUS IS
dbopMupoBaHuS (PUINIECKUX CBONCTB KOHJICHCHPOBAHHOTO
BEILECTBA

HcnpIThIBa€T TPYAHOCTH MpPU HUCIOJIB30BAHUM METOIOB U
TEXHOJIOT U dbopMupoBaHus (busznueckux CBONCTB
KOHJICHCUPOBAHHOT'O BELIECTBA, HMCHOJIb3YIOIIUMU DPa3JInYHbIE

BUbI I/I3J'Iy‘leHI/II71 1 BBICOKOTCMIICPATYPHYIO IUIA3MY

N

. Y4eOHo-MeToAHYecKOe U MH(OPMAITMOHHOE o0ecnedeHne I CIUTIIHHbI

5.1 OcHoBHas auTEpaTypa

. Iloptroit B.K., HoBukoB A.M., T'omoBun WM.C. [legeKTbl KpHUCTAIIUYECKOTO CTPOEHUS

METAJUTOB U MeToIbl nxX ananuia. M.: MUCuC. 2015.

. dunenko U. ®uzuka peansHoro kpucramwia. M.: MUCuC. 2013.
. [InbxoB A.A., 3omoroB A.E., XenroB M.A., lllyknunoB A.B. Henuneiinas auHamuka

HepaBHOBeCHbIX cucteM. Yacte 1. JIuHaMMKa IJIACTUYECKUX HEYCTOMYMBOCTEM B
nedopmupyeMbix TBepabix Tenax // Tambos: U3marensckuit nom TI'Y um. I'. P. JlepkaBuHa,
2012. 184 c.

. [lInbxoB A.A., lenucoB A.A., KentoB M.A., 3o10toB A.E., ['acano M.®., Kouerapos C.C.

Koppo3uss u MexaHuyeckas HEYCTOMUMBOCTh  aFOMHHHMEBBIX  CIIaBOB. TaMOOB:
M3patensckuii nom TI'Y um. I'. P. JlepxaBuna, 2017. 155 c.

. Iu6xoB A.A., 3omotoB A.E., 'acanoB M.®., [lenncoB A.A., Kouerapo C.C. [leiicTBue

MOIITHOTO JIA3€PHOT0 U3TYyYCHHUSI Ha MEXaHUYECKYI0 YCTOMYMBOCTh METAJIOB IO/ IaBJICHUEM.
Tamb6oB: U3natenbckuii oM «JlepxaBuHckuit», 2020. 165 c.

5.2 JlonoiHMTeIbHAS JTUTEPATYypa

. [lInbxoB A.A., 3omotoB A.E., 'acanoB M.®., KenroB M.A., I'pebenrkoB O.B. Bmusaue

CKaukooOpa3HoH AedopManuy aqOMUHHI-MarHueBOro CIUIaBa HA €ro 3JIEKTPONPOBOAHOCTD
// TIncema B XKT®. 2016. T. 42. Ne 7. C. 37.

. [IIndkoB A.A., lenucoB A.A., 3omoroB A.E., Kouerapos C.C BnusiHue arpeccuBHON cpebl

Ha MPEepBIBUCTYIO JeopMalnio alTtOMUHUNA-MarHueBoro cruiasa AMro6. // ®@usuka TBEpIOTO
tena. 2017. T. 59. Ne 1. C. 96.

. [lInbxoB A.A., 3om0toB A.E., XKentop M.A., 'acanoB M.®D., IIpockypsiko K.A. Biusaue

UMIyJbcHOTO JazepHoro MK-usnyueHus Ha TUHAMUKY M MOPQOIOrHio IehopManMoOHHbIX
MOJIOC B A TIOMUHHI-MarHUeBOM ciuiaBe // du3uka TBEpJ0ro Tena.

. 2018. T. 60. Ne 9. C. 1632.
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5. llIubxoB A.A., 3omoroB A.E., I'acanoB M.®., XKentoB M.A., IIpockypsikoB K.A., Kouerapos
C.C. PaspymieHue ajqlOMUHUI-MarHueBOr0 CIUIaBa IIPU  BO3ACHCTBUM HMITYJIBCHOTO
JIA3€pHOTO M3JTYYEHUS B YCIOBHIX Toi3ydecTH // dusuka tBepaoro tena. 2018. T. 60. Ne 11.
C. 2240.

6. [lIuoxoB A.A., 'acano M.®., 3onoroB A.E., XKentor M.A., Jleauncos A.A., Kouerapos C.C.
Bnusinue nazepHoit 00pabOTKHM Ha MPOYHOCTH U MpephIBUCTYIO nedopmanuio [TopreBena—Jle
[Tarenbe amroMuHMEBOTO cIutaBa // @usuka TBepaoro tena. 2019. T. 61. Ne 8. C. 1414.

7. Shibkov A.A., Zheltov M.A., Gasanov M.F., Zolotov A.E., Denisov A.A., Kochegarov S.S.
Initiation and suppression of the Portevin—Le Chatelier effect in aluminum alloy under IR
laser irradiation and electric current // Crystallography Reports. 2020. V. 65. N. 6. P. 836-843.

5.3 NHble HCTOYHUKH
K pexomenayembiMm HMHTepHET-pecypcaM TO JaHHOW JUCHUIUIMHE OTHOcATCsS HHTepHeT-
peCypchl BEAYIIUX POCCUUCKUX M 3apYOCIKHBIX KYPHAIIOB, a TAKXKe 00pa30BaTEIIbHBIC MOPTAJIBI
U CalThl BEAYIIUX POCCUICKHX YHUBEPCUTETOB.
HNHTepHeT-pecypChl BEAYLIMX POCCUMCKUX KYPHAJIOB I10 JaHHOM TEMaTHKE:
www.journals.ioffe.ni / ftt — «®wusuka TBEpIOrO TEIAN
www.iournals.ioffe.ru / ftp — «®wu3uka u TeXHUKA MOTYITPOBOTHUKOBY
www.journals.ioffe.m / pjtf — «ITuicbMa B sxypHaJI TEXHUYECKOH (PU3HKI»
www.iounials.ioffe.nl / itf — «Kypnan Texauueckoi Gpuznkm»
www.ietp.ac.rn — XXOT®d
www.ietpletters.ac.ru — «ITucema B dKOTD»
www.ufn.ru — «Ycnexu Gpu3nYecKuX HAYK»
WwWWw.nanom.ru — «Poccuiickue HaHOTEXHOJIOTUID)
www.quant-electron.ru — «kKBanToBas 3JIeKTPOHUKAY
http://impo.imp.uran.ru/fmm/ — «®u3nka METAIIIOB U METAIIOBEACHUEY
HuTepHeT-pecypchl HHOCTPAaHHBIX )KYPHAJIOB
WWWw.aps.org
WWW.Springeropen.com
Wurepuer-nopranst: http://window.edu.ni.: https://elibrarv.ru

6. MartepuaJbHO-TEXHMYECKOe olecneyeHUe IMCHUILIMHBI, MPOrpaMMHOe olecnevyeHue,
npogeccuoHaibHbIe 0a3bl JAHHBIX M MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JUis mpoBeaeHMs 3aHATUH 1O JUCHMIUIMHE HEOOXOTUMO CIIAyHolllee MaTepUualbHO-
TEXHUYECKOE 0OecrieueHre: crieluaibHble TOMEICHUs Il IPOBEICHUS 3aHATUHN JIEKITMOHHOTO U
CEMHUHApPCKOIo THIIA, TPYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJBTALMM, TEKYIIEro KOHTPOJISA U
IPOMEXKYTOYHOM arTecTallu, IOMEIIEHU Ul CaMOCTOSITEIbHON paboThI.

CrienuanpHbple  MOMENICHUS  YKOMIUIEKTOBAHbI — CIEIMATU3UPOBAHHON Mebenbio U
TEXHUYECKUMHU CPEJCTBAMH OOy4YeHUs, CAyXKalllUMHU JJis TpecTaBlieHus yueOHoll nHdopmanuu
OO0JBIION ayTUTOPHH.

Jns  mpoBeneHuss — 3aHATHNH ~ JIGKIMOHHOTO  THUIIA  HUCHOJB3YIOTCS  HAOOpPBI
JIEeMOHCTPAIIMOHHOTO ~ O0OpYJIOBaHUsS,  OOECIEUYMBAIOLIME  TEMaTWYeCKHUe  HIUTIOCTpAIUu
(mpoexTop, HOYTOYK, SKpaH/ MHTEpAaKTUBHAs JOCKA).

[Tomemmenuss Ui caMOCTOSTENbHOM pabOThl OOYYaIOIIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOH C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» M obecriedyeHreM JocTyna B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCHUTETA.

JyleKTPOHHAs UHGOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
http://moodle.tsutmb.ru
B3auMmopeiicTBue mnpenojaBarens U acOUpaHTa B IPOLECCE OCBOCHUS JUCLUILIMHBI
OCYHICCTBIIACTCA nocpcaACTBOM MyJIBTPIMGI[HfIHBIX, TUIICPTCKCTOBLIX, CCTCBhBIX,



http://www.journals.ioffe.ni/
http://www.iournals.ioffe.ru/
http://www.journals.ioffe.m/
http://www.iounials.ioffe.nl/
http://www.ietp.ac.rn/
http://www.ietpletters.ac.ru/
http://www.ufn.ru/
http://www.nanom.ru/
http://www.quant-electron.ru/
http://impo.imp.uran.ru/fmm/
http://www.aps.org/
http://www.springeropen.com/
http://window.edu.ni/
https://elibrarv.ru/
http://moodle.tsutmb.ru/
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TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX B JJIEKTPOHHOH HH(OPMAaLMOHHO-
00pa3oBaTeNbHON Cpefie YHUBEPCUTETA.

JIMLeH3HOHHOEe MPOrpaMMHoe olecredeHue:
Kaspersky Endpoint Security s 6usHeca — Cranaaptabiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08
7-Zip 9.20
Microsoft Office IIpodeccrnonanbsrii mmoc 2007

HNudopmanuonHble cipaBoYHble CUCTeMbl U NPodeccHOHATbHBIE 0a3bl JaHHBIX (B
TOM 4YHCJIe MeKAyHAPoAHbIe pedepaTUBHbIE 0a3bl JAHHBIX HAYYHbBIX U31aAHUI):
1. Dnekrponnsni karanor ®DyHnamentanpHoi Oubmmorexku TIY — URL: http://

http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnexrtponnas oubnunorexka TI'Y — URL: https://elibrary.tsutmb.ru

3. DBC «YHuBepcurerckas oubnmuoreka onnaita» - URL: http://www.biblioclub.ru

4. DOBC «IPRbooks» - URL: http://www.iprbookshop.ru

5. OBC «Opaiit»: (BO u CIIO), Brimovas kosuiekiuioo «Jlerenmapusie kaurun» - URL:
WWw.urait.ru

6. CereBas amekTpoHHas OMOIMOTEKa egarornyeckux By3os - URL: https://lanbook.ru/

7. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU - URL: http://elibrary.ru

8. TocymapctBennass  uH(popmanuoHHas  cucremMa  «HamnuoHanbHas — 3JIEKTPOHHAs
ouommoteka» - URL: https://H30.pd
9. DOmnekrtponHbI cripaBouHUK «MHDOpMHO» - URL: www.informio.ru
10. BJ] uznatenbcTBa SpringerNature
— URL: https://link.springer.com/
— URL: https://materials.springer.com/
— URL: https://zbmath.org/
— URL.: https://goo.gl/PdhJdo - B/I Nano
11. BJ ScienceDirect - URL: https://www.sciencedirect.com/
12. BJ] Scopus - URL.: http://www.scopus.com
13. BJ1 Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1qfWXIiB25bAcrIBPM&preferencesSaved
14. ApxuB Hay4HBIX KypHAJIOB 3apyOexHbIX u3narensctB URL: https://arch.neicon.ru
15. CnoBapu ABBYY Lingvo x3 EBpomeiickast Bepcusi — yCTaHOBJIEHBI CTAIMOHAPHO
Ha [IK TT'Y



http://lib.tsutmb.ru/
http://lib.tsutmb.ru/
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
https://lanbook.ru/
http://elibrary.ru/
https://нэб.рф/
http://www.informio.ru/
https://link.springer.com/
https://materials.springer.com/
https://zbmath.org/
https://goo.gl/PdhJdo
https://www.sciencedirect.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
https://arch.neicon.ru/

