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1. llesan ocBOEeHMSI AU CHMIJIMHBI

LlenssMu OCBOCHHSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUAFOIIUXCS ONPEICICHHOTO
OOIlT (m. 5. O6meii xapaktepuctuku OOII) cocTaBa KOMIETCHIWHA JJsi TMOATOTOBKH K

poecCuOHALHOM e TEIbHOCTH.

Kon CocTaBisomue pe3yJbTaToB 00y4eHHus
HaumenoBanue
KoMueTeHHu KOMIIETeHINH
= Kox HaumeHoBaHue
Braneer onpITOM IPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK U
Crioco0OeH OCyIIEeCTBIATh YK(VY)-1.B9 MaTeMaTHYEeCKUX METOJIOB U MOJIENIEH ISl peIleHHs 3a1a4
MOUCK, KPUTHUECKUIT TEOPETHIECKOT0 U MPUKJIATHOTO XapaKkTepa
aHaJIN3 U CHHTE3 Birageer penpofyKTHBHEIME METOJAMH{ IO3HaBaTEIbHOI
YK(VY)-1 napopmarmy, npuMeraTs | YK(V)-1.B10 | nesTenbHOCTH M MBICIUTENBHBIMHU OIEPAIMSIMH JUTS peIIeHNs 3a1ad
CHCTEMHBIH ITOJIXO0T IS €CTECTBEHHOHAYYHBIX AUCIUIUINH
pEIICHYS TTOCTABICHHBIX Ymeer 06001aTh YCBOSEMBIC 3HAHHUS €CTECTBEHHBIX HAYK
3ama4 YK(VY)-1.Y12 KaTeropHsIMU CUCTEMHOTO aHAJIN3a U OAX0Ja U MBICTUTEIbHBIMU
OlepalMsIMK aHAJIM3a, CHHTE3a, CPABHEHHUS U OLICHKH
Birageer onbIToM nnpuMeHeHNs 00IIMX (PU3MIECKUX METOJIOB JUIS
Crioco6HOCTE OIIK(Y)-3.B1 o
peureHus 3a1a4d B IpoecCHOHAIBHOM 00J1acTH
HCIIOJIBb30BaTh Oa30BhIE B = =
JIaJieeT OIBITOM NPUMEHEHHs OOIINX ITOJIOKEHHUH TEOPeTHIECKOi
TEOPETUYECKUE 3HAHUS OIIK(Y)-3.B2 9
(hu3uKY U1 perieHns 3a1a4 B mpogecCHOHaIbHOM 00J1acTH
(bynAaveHTaLHEIX YMeeT ucnonp30BaTh 6a30BbIe 3HAHUS 00MIel (PU3UKK AT pEUICHUS
OIIK(Y)-3 paszenoB oomel u OIIK(Y)-3.Y1
o po¢ecCHOHABHBIX 3314
TEOPETUIECKON (PU3UKH =
YMeeT ucnonp30BaTh 0a30BbIE 3HAHUS TEOPETHIECKOH (HDU3UKHU IS
IUTSL PEIICHHS OIIK(Y)-3.¥2
penieHus npodeccnoHaIbHbIX 3a1a4
npodecCHOHATBHBIX —
OIIK(Y)-3.31 3HaeT PyHIaMEHTAIBHBIC pa3/Iebl 00meH GU3NKU
3a1a4y =
OIIK(Y)-3.32 3HaeT QpyHIaMeHTaNbHBIC pa3aesbl TEOPETUICCKON (PH3HKH
CnocoOHOCTh Brnaneer ompiToM npuMeHeHHsT QyHAAMEHTABHBIX 3aKOHOB
UCTIOJIB30BATh [K(Y)-1.B1 €CTECTBEHHOHAYYHBIX JUCIUILINH AJISI OCBOCHHUS MPO(UIBHBIX
CIIeIMAIN3UPOBaHHbIC (U3UYECKHUX THCIHILIIH
MK(VY)-1 3HAHMS B 00JIACTH MK(Y)-1.V1 ‘YMeeT oLleHUTh IPaHUIbl IPUMEHUMOCTHU KJIACCHYECKOM MEXaHUKHU
(U3MKN YIS OCBOCHHS
Hpo(UIBLHEIX TIK(Y)-1.31 3HaeT GyHIaMEHTAIbHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIAIUINH
(U3HUCCKUX AUCIMILIMH
CriocoOHOCTh TPOBOANUTH TK(Y)-2.B1 Brnaneer onmpITOM NpUMEHEHHUS CIOXKHOTO (PU3MUECKOTO
Hay4HbIC HCCIICA0BAHUS B ) obopyoBaHus
n30paHHOI 00NacTu MK(V)-2.V1 YMeeT ucnosp30BaTh COBPEMEHHYIO IPHOOPHYIO 633y
JKCIIEPUMEHTAIBHBIX 1
(un) TEOpETHUECKUX
(busnyecKux
HCCIIEIOBaHUMN C
HOMOIIBIO COBPEMEHHOM
TIK(Y)-2 HHBI0 COBD
npubOpHOIA 6a3kl (B TOM .
3HaeT OCHOBHBIE METO/IbI HAYYHBIX MCCIIEIOBAaHUIT B 00IaCTH
YHCTIE CII0KHOTO [K(Y)-2.31
(M3HKHM KOHJIEHCHPOBAHHOTO COCTOSIHUS
¢usnyeckoro
o0opynoBaHus) U
MH(OPMAIIMOHHBIX
TEXHOJIOTHH C y4eTOM
OTEUECTBEHHOTO U
3apy0eXHOTO OIbITa
CriocoOHOCTh TPUMEHATH TIK(Y)-4.B2 Brnaneer omeITOM H3MEpEHUS pe3yNbTaTOB (PH3HIECKOTO
HAa MpaKTUKe ) 9KCIIEPUMEHTA
npodeccHoHaNbHbIE TIK(Y)-4.2 YMeeT ocBauBaTh HOBBIE METOIBI M TPUOOPHI HCCICAOBAHUS B
MK(V)-4 3HAHUA U YMEHMUS, ) 001acTH (HM3MKH KOHJCHCHPOBAHHOTO COCTOSIHUS
MOJTy4EeHHbIE TIPH 3 . ®
HAeT METO/IbI H3MEPEHHIl Pe3yNIbTaTOB GU3HYECKOTO
OCBOECHHH NMPOGHIBHBIX TK(Y)-4.32 A P pesy

(hUBUYECKUX TUCIUTUINH

JKCIIEPUMEHTA

2. Mecto nucuuminnel B ctpykrype OOII

HucuuruinHa Teopernyeckasi pusuka oTHocuTcs K 6a30Boif yactu brioka 1 yuebHoro mniana
o0pa30BaTenbHOM MPOrpaMMBl.

3. [lnanupyembie pe3yJabTaThl 00y4eHUS MO IUCHUILINHE




[Tocye ycrienHoro OCBOCHHUs AUCIUILIMHBL OyIyT c(hOPMHUPOBAHBI pE3yIbTAThl 00yUEHUS:

Ilnanupyemble pe3y/IbTAThI 00yUeHH s 110 THCIHUILTHHE Komnerenuust
Kon HanmeHnoBanue

YK(VY)-1,

. OIIK(Y)-3,
P1 IIpuMeHITh 3HAHUS OOIIMX 3aKOHOB (DYHIAMEHTABHBIX pa3/eliOB TEOPETHUYECKOH (H3UKH, TIK(Y) -1
TEOpHii, ypaBHEHHIl, METOJIOB JJIs pELICHHUs TPO(ECCHOHATBHBIX 3a1a4 TIK(Y) _2’
IK(Y) -4
YK(VY)-1,

P2 BrImoHATE pacy€Tsl pecypcos OIIK(Y)-3,
IK(Y) - 2
. N YK(VY)-1,

P3 TIpyMEHATh SKCHEPUMEHTAIBHBIE METOJbl ONPENENCHHUS CTPYKTYPbl M CBOICTB TBEPABIX Tel: OTTK(Y)-3,
METAaJJIOB, KEPaMHUK, TOJIUMEPOB U KOMIIO3UIIMOHHBIX MaTepUajoB TIK(Y) - 4
YK(VY)-1,

BeimonHATe  00pa0OTKY ¥ aHaIW3  JaHHBIX, MOJNYYCHHBIX TIIPH  TEOPETHYECKHX U OTTK(Y)-3

P4 9KCHEPUMEHTAIBHBIX MCCIEA0BAHUAX CTPYKTYPBI M CBOWCTB TBEPABIX TEJ: METAJUIOB, KEPAMHK, TIK(Y) - 1’
HOJIMMEPOB M KOMITO3UIIHOHHBIX MaTepUaJIOB TIK(Y) - 2

OIICHO‘-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMG)Ky’l'O‘IHOﬁ arreCTauuu NpcaCTaBJICHLI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUIIIINHBI.

4. CTpyKTypa M coepKaHHue TUCHHUILINHBI

OcHosHble 610bl YUeOHOU 0esimelbHOCU

Dopmupyemblii
pe3yabTar
o0yueHus MO
JMCHHUILIHHE

Paznebl AMCHUMIIMHBI Buabl yueOHol 1eATeIbHOCTH

Oo0bem
BpeMeHM, Y.

Moayas 1. KBaHTOBasi MEXaHHKa M CTAaTUCTHUECKasl PH3HKA

Jlexkuun 6
Paspea 1.
. [IpakTudeckue 3aHATUS 6
OneMeHThl KBaHTOBOM MEXaHHUKH P1
CamocTosTenbHas padora 32
Jlexrun 10
Paspea 2. 1
M o [IpakTudeckne 3aHATHS 10
€TO/IbI alllPOKCUMAIH KBAHTOBOW P1 C 5 2
MEXAHHKH aMOCTOsITeNTbHAsA padoTa
Moayas 2. Ctpyktypa, 1eeKThl I MEXaHUIECKHE CBOMCTBA TBEPIBIX Tell
Jlextumn 2
Pazpgen 1. P1, =
[IpakTHyeckue 3aHATHUS 2
Beenenue P3,
JlaGoparopHbie 3aHATHUS 2
P4
CaMocTosTelbHas pabora 14
Jlextumn 4
Pazgen 2. P1, 1
A [IpakTHyeckue 3aHATHUs 4
TOMHAs CTPYKTYpa U P3, a6 >
MEKMOJICKYJISIPHBIC CBS3HU P4 4DOPATOPHBIC SAHATHA
CamocTosTelbHas padora 14
Jlexumm 6
Paznen 3. P1, =
[IpakTHueckue 3aHATHUS 6
CTpyKTypa KpUCTAJUIMIECKUX TBEPABIX P3,
Ten P4 JlabopaTopHble 3aHATHUS 2
CamocrosiTenbHast paborta 14
Jlexumm 6
Paznen 4. P, .
. [IpakTHueckue 3aHATHUS 6
HedekTrl B TBEPABIX TENTax P3,
JlaGopatopHble 3aHATHUS 3
P4
CamocTrosiTenpHas padoTta 14
Jleximm 4
Pazgen 5. P1, 1
« IIpakTHueckue 3aHATUS 4
Huddysus B TBEPABIX TEmax P3,
JlaGopaTopHble 3aHATHUS 2
P4
CamocTrosiTennpHas paboTta 14




Jlexuun 4
Paznen 6. P1, 1
M . i [IpakTrudeckue 3aHATUS 4
€XaHN4YEeCKHEe CBOMCTBA TBEPABIX TEI P3,
JlabopaTopHble 3aHATHS 2
P4
CamocTosTenpHas padora 15
Jlexiumn 6
Pazgen 7. P1, I - 6
YrpouHeHue TBEPIBIX TEI P3, PAKTHHACCKHC 3AHATHA
JlaboparopHble 3aHATHS 3
P4
CamocrosTenbHas paborta 15
Moayab 3. OU3HKO-XMMHUYECKHE CBOMCTBA TBEPABIX TEI
Jlexuyn 4
Pa3zpea 1. P, oKL
P P2, [IpakTideckne 3aHATH 6
a3pyleHre TBepAOTo Tena
P3, JlaboparopHble 3aHATHS 2
P4 CamocrosrenpHas pabora 24
Jlexuyn 1
Paznen 2. P1, ot 0
® P2, [IpakTHueckue 3aHATHS 14
A30BBIC AMArPaMMEbI U (ha30BbIC
P3, JlaboparopHble 3aHATHS 6
MpeBpaeHUs
P4 CaMocTosTelbHas pabora 24
Jlexiumn 8
Pazpea 3. P1, 1
T o P2, IIpakTrueckue 3aHATUS 12
eII0(U3NIECCKHIE CBOMCTBA TBEPIbIX
.. P3, JlaboparopHble 3aHATHUS 2
P4 CamocTosiTenbHas paborta 24
Jlexumm 8
Paznen 4. P, 1
9 . P2, [IpakTHueckue 3aHATHS 10
JICKTPUYECKUE CBONCTRA TBEPABIX TEI
P3, JlaboparopHble 3aHATHS 4
P4 CamocTosiTenpHas pabora 24
Jlexmmm 2
Pazgen 5. P, 1
K P2, [IpakTHyeckue 3aHATHS 6
OppO3Hs U ICCTPYKIIUS MaTCPHAIIOB
P3, JlabopatopHble 3aHATHS 2
P4 CamocrostenpHas pabora 24
Moayas 4. MatepuaioBeieHHE ¥ TEXHOJIOTHS MAaTEepHAIOB
P1 Jlexumm 10
Pazpen 2. ’ 1
M . " P2, ITpakTrueckue 3aHATUS 4
arHUTHBIE CBOWCTBA TBEPIBIX TEI
P3, CamocTosrenbHas pabora 15
P4
N P1 Jlexnun 4
Pa3znen 3. Ontuueckue cBOMCTBa ’ !
P2, [IpakTHueckue 3aHATHS 2
P3, CamocTosrenbHas pabora 15
P4
P1 K
Paznen 4. Buabr matepuanos u ’ Jlexun 8
P2, [IpakTHudeckue 3aHATUS 3
00JIaCTH UX TIPUMECHEHUSI
P3, CamocrosTenbHas padoTa 15
P4
P1 Jlexiuun 3
Paznen 5. [IpoOaemMbl SKOHOMUKH, ’
. P2 [TpakTuyeckue 3aHATUSL 2
OXPaHbI OKPYIKAIOIICH CPE/Ibl U ’ C 5 15
COLMATBHBIE ACTIEKTH P3, aMOCTOsATeNbHAs paboTa
MaTepHaJIOBEICHUS P4

COI[Cp)KaHI/Ie pa3aciioB JTUCHUTIIINHBI:

Moayas 1. KBantoBast MexaHuka

Pasznea 1. dnemenmot kearnmoesou mexanuxku

PaccmarpuBatrorcs OCHOBHBI€ TMOCTYJaThl KBAHTOBOM MEXAHWKH, CBOMCTBA BOJIHOBOM
GbyHKIIUHM, BBOIUTCS (hOpMain3M KBAaHTOBOM MexaHuku. Bomutcs ypaBHenue lllpenunrepa mns
peLIeHHs] OTHOMEPHBIX 3a/1a4.



TeMmbl JIeKIHM:

1. OCHOBBI KBAaHTOBOM MEXAaHUKHU: OINEPATOpbl, KOMMYTATOPBI, IOCTYJIAThI, ClIEHUPHUKALMSL U
9BOJIIOLIUS COCTOSIHUM, IIPUHIIAII HEOIIPEAECICHHOCTH, MaTPHLIbI

2. VYpasuenue lllpenunrepa u €ero npaBaIuBOCTb.

3. JInneliHOE NBUKEHUE U TADMOHUYECKUN OCLIUILIATOP.

TeMbl NpakTHYECKUX 3aHATHIA:

1. OCHOBHBIE TIOHATHS: KBAHTOBBIE COCTOSIHUS M BOJIHOBBIE (DYHKIIMH, OIIEpaToOphI,
2. Habumonaemslie, cpeiHee 3Ha4eHNE, KOMMYTATOPbI, IPUHIIUIT HEOIPEEIEHHOCTH.
3. [ToreHnanbHbIE SIMbI

Paznen 2. Memoowt annpokcumayuu K6aHm oGO MexaHuKu

PaccmatpuBaerca oOmmii gopmaiv3m yrioBoro M CIHMHOBOIO MOMEHTOB, HUX CBOWCTBA,
pemiatoTes 3a1a4n Ha cOOCTBEHHBIC (DYHKIIMM U COOCTBCHHBIE 3HAYCHHSI BEKTOPOB CIIMHOBOTO H
opbutanpHOr0  MOMEHTOB. PaccmarpuBaercss  pemienne  ypaBHeHusi Ulpenunrepa s
BpalIaTeJIbHOTO JIBMXKCHHUS, IBMYKCHUS YaCTUIIBI B LIEHTPAIBLHOM I10JI€, METO/IbI alMPOKCUMAIIUH.

Tembl JeKuMii:
MoMeHT umnyiabca B KBAHTOBOM MEXaHHUKE.
BpamarenbHoe 1BHKEHUE U aTOM BOJOPOAA.
JIBrKEeHME B LIEHTPAJIBLHOM IIOJIE.
Meroas! annpoOKCUMALIAH.
ATOMHBIE CIIEKTPHI U aTOMHAsl CTPYKTYypa

o No ok

TeMbl NpAKTHYECKUX 3AHATHIA:
1. ®opmamusm UHlpenunrepa, IeiizenOepra, /upaka. CumMmeTpuyHble CBOICTBAa BOJHOBBIX
byHKIUH
2. CBoOO/IHAS YacTHIIA M TOTEHIIMANIbHAS CTYIIEHbKA
3. TloreHuuanbHbIN 6apbep U TYHHEIbHBIN AP HEKT.
4. [lorenuuanpHasi 6€CKOHEYHO ITTyOOKasi U siMa C KOHEYHBIMU CTEHKaMU
5. JInuneiHbIi rapMOHUYECKUH OCHMIIIISITOP U MOMEHT UMITYJIbCA.

Moayasb 2. CTpykTypa, 1e(eKThl 1 MEXaHUYECKHE CBOMCTBA TBEPBIX Tell

Pazpen 1. Beeoenue

3HAKOMCTBO C KJIIOUEBBIMU MOHSTHSIMH Kypca (COCTaB, CTPOEHHUE, CTPYKTypa, CBOMCTBA,
nmapamMeTpbl, KayecTBO) U YCTaHOBJEHHWE B3aMMOCBS3M MeXIy HHUMHU. JlaeTcsi coBpeMeHHas
KJIacCU(pUKaLUsg TBEPABIX Tell, K KOTOPbIM OTHOCSTCS HE TOJBKO METaUIMYeCKue, HO U He
METaJUIMYECKUE MAaTEPUaAlIbl: IUIACTUYECKUE MACChl, TEXHUYECKas KEpaMMKa, KOMIIO3ULMOHHBIC
MaTepuaibl, amMopdHbIe CIUIaBbl, MMEIOIIME MapaMeTpbl MPOYHOCTH, COBMECTHUMBIE C
METaJUIMYECKUMU U3JEIUAMH, HO JINILIEHHBIE X HEJJOCTATKOB.

TeMmbl JIeKIUM:
1. MarepuanoBenenue ©  npuMeHeHHWe MatepuanoB. Kmaccuduxamuss — maTepuaos.
CoBpeMeHnHble MaTepuasibl. Matepuansl Oyaymiero. Heo6XoauMocTs co3aHusI HOBBIX MaTEPHAIIOB.

Tembl IpaKkTHYECKUX 3AHATHIA:
1. MarepuanoBeieHue U IPUMEHEHHE MaTEpUAJIOB. ATOMHAs CTPYKTYpa U MEKMOJIEKYJISIPHOE
B3aMMOJIECHCTBHE.

Ha3panus s1a6opatopHbIx padoT:
1. [TpoexTHpoBaHKE KPUCTALIMYECKUX CTPYKTYP



Paznen 2. Amomnasa cmpykmypa u MedcmoneKynapHsle cea3u

PaCCManI/IBaIOTCH (byHI[aMCHTaHLHLIC INOHATHUA W  KOHUICIIHH, HCO6XO,Z[I/IMBIG JJIsA
ﬂaaneﬁmero O6CY)K,Z[CHI/I$I CBOICTB MaTCpHaIoOB. K HuM oTHOcATCS aToMmHas CTPYKTYpa,
KOH(bI/II‘ypaL[I/ISI OJICKTPOHOB B aTOMC, IICPpUOANYCCKAA Ta6HI/IHa OJICMCHTOB, IICPBUYHBIC U
BTOPHUYHBIC MCIKATOMHBIC CBA3H, KOTOPLIC 00ecIeynBarT COXpaHCHHC TCJIa, KaK CANHOI'O LCJIOTO.

TeMBI JeKIM:

2. ATOoMHasi CTpyKTypa. OJneKTpoHbl B artoMme. Mogenn artoma. KBaHTOBBIE 4MCIA.
OnexkTpoHHble KOHpUrypauuu. Ileproguueckas Tabauna 371€MEHTOB.
3. ATOMHBIE CBSI3U B TBepAbIX Tenax. Cuibl U 3Hepruu csizedl. IlepBuUuHbIE MEXAaTOMHbBIE

cBsi3u. Bropuunsie nin Ban-aep-BaanbcoBbie cBsizu. [ nOpuanbie cBsi3u. MoeKyIbl.

TeMbl NpakTUYECKUX 3aHATHIA:

1. ATOMHBIE CBSI3U B TBEpAbIX TenaxX. CUiIbl U S3HEPTUHU CBA3EH.
2. Kpucrannuueckas crpykrypa meramioB. Pacdyer mioTHocTH kpuctamioB. [lonmumopdpusm u
QJJIOTPOTIHSL.
Ha3Banus 1adbopaTopHbIX padoT:
2. Kpucrannuueckue cTpyKTypbl

Paszpnen 3. Cmpykmypa kpucmannuveckux meepovix me

PaccmarpuBaeTcs CTpykTypa BEHIECTBA, BO3HUKAIOIIAs KakK CIEICTBUE OIPEICICHHOTO
B3aUMHOTO PACIOJIOKEHHUSI aTOMOB B TBEpJOM Teie. B pamkax 3THUX MpeacTaBiICHUM BBOIUTCS
MOHATHE KPUCTAJUIMYECKON0 W HEKPUCTAUIMYECKOro wmarepuana. J[laercs pasimume MeExIy
MOHOKPUCTAJUIaMH,  TOJMKPUCTAUIAMM M HEKpUCTauIMueckumMu  tenamu.  CTpykrypa
KPUCTAJUIMYECKOrO0 TEJla OMMUCHIBAETCS B TEPMHUHAX DJJIEMEHTApHOM syedku. g aeranbHOro
OMHUCAaHUSI KPUCTALIMYECKON CTPYKTYpbl METAJJIOB BBOJSTCS IMOHATHS KPUCTALUIMYECKOTO Y37a,
HANPABJIEHUS, TNIOCKOCTU. DOPMYIUPYIOTCS MpaBUiia ONPEICICHUS HHAECKCOB TOUYEK, HAPaBICHUM
U TNIOCKOCTEH.

TeMbl JeKINA:
4, Kpucrannmueckass ~ crpykrypa.  OCHOBHblIE — TOHSATHS.  OJIEMEHTapHas  siueHka.
Kpucrannuueckass cTpykTypa MeTayuioB. Pacuer mimotHoctu. [lomuMopdusM U amioTponus.
Kpucrammmueckue cucrtemsl. KoopauHaTel TOUEK, HAIIPABIEHUH TUIOCKOCTEH.
5. JIuneiiHas u mia”apHas miuoTHOCTH. IInmoTHoynakoBannble cTpykTypsl. 'K, OLIK, I'TIY,
K4, KI1V, ITnotHOCTH MeTamoB. [Tomumopdusm u amnorponust. [IycTOThl IIIOTHENIINX YITAKOBOK.
MmHorocnoitaple  ymakoBkd. CrocoObl  0003Hau€HUs IJIOTHEMIIMX IIAPOBBIX  YHAaKOBOK.
Crpykrypable Tunsl  kpucramuioB llomutunus. W3zomopdusm. Ilonmumopdusm. Mono-,
MOJINKPUCTAIIIIBI. AHU3O0TPOIIHSL.
6. PentrenoBckue uccienoBanusi CTpyKTypbl KpuctaiioB. Knaccudukanus nudpakinoHHBIX
METOJIOB HCCIIeZIOBAaHUsS KPUCTAJJIOB IO BHJIy HMCHOJIb30BaHHOro M3nydeHus. Popmyna Bynbda-
bperra. VYcnoBus Jlays. OxcnepuMmeHTanbHble (AM(PPAKIMOHHBIE) METOJBl HCCIEIOBAHUS
CTPYKTYpBbl KpHCTauIoB: MeToX Jlays, MeTrox Bpamaromerocs KpHCTaula, MOPOIIKOBBIA METOL
(meton Jle6as-1lleppepa). Hexpucraminueckue TBepbie Tea.

Tembl IpaKkTHYECKUX 3AHATHIA:

3. OcHOBHbBIE TOHATUS. OJEeMEHTapHas suelika. Kpucramidueckas CTpyKTypa METaJUIOB.
Pacuer mroTHOCTH.

4, Kpucrannuueckue cucrembl. WHaunupoBaHue KpucTamioB. JIuHelHas U 1iaHapHas
IINIOTHOCTH.

S. PenTrenoBckas qudpakius: onpeaeneHle CTPyKTypbl KpUCTAILIOB.



Ha3Banus j1adopaTopHbIX padoT:
3. PentrenoBckast qudpakuus: onpeaesieHue CTpyKTYpbl KpUCTAILIOB.

Pasnen 4. /lechekmut 6 meepovix menax

3HAKOMCTBO C OCHOBHBIMHU BUAAMU JE(PEKTOB KPUCTAJUINYECKOHN pereTkn. MHOTrHe CBOMCTBa
MaTEPHAJIOB YPE3BBIYAHO YyBCTBUTENIBHBI K OTKIOHEHUSAM OT KPUCTAUIMYECKOTO COBEPILEHCTBA.
Bnusinue 3TO HE BCerja HEraTMBHOE M 3a4acTyl0 KOHKPETHBIE NE(PEeKThl HAMEPEHHO BBOJAATCS B
KOHTPOJIMPYEMBIX KOJIMYECTBAX JIA IIOJYyYCHHS MAaTEpPHANIOB C 3apaHee 3aJaHHBIMU CBOWCTBAMHU.
Kpucrannmuueckuii 1eQeKT OTHOCUTCS K HApYUICHHIO PEIIeTKH B OJHOM WM HECKOJIBKUX
U3MEPEHUsAX Ha PAcCTOSHUAX IOpsAKa aToMHOro auamerpa. Kiaccudukanus KpUCTaIITMUECKUX
HECOBEPILECHCTB JIeNaeTcd B COOTBETCTBUM C TEOMETPHEH MM PasMEPHOCTBIO JAe(eKTa.
PaccmarpuBaercss HECKOJIBKO BHIOB Je(EKTOB, B TOM 4YHCIE TOYEYHbIE, JMHEHHbIE (WU
OJHOMEpHBbIE) M Mex(paszHble (TpaHUIBl, WIH ABYXMEpHbIE) aedekTbl. OOCyk)maroTcs TakKe
IIPUMECH B TBEPJbIX TeJlaX, KOTOPbIE MOTI'YT BBICTYIIaTh B KaueCTBE TOUEUHbIX JedekToB. Hakoner,
KpaTKO OMHCAHBI METOJIbI MUKPOCKOITMYECKOTO UCCIIeIOBAaHUA Ae(PEKTOB M CTPYKTYPBl MaTepHajOB.

Tembl JeKkumii:
7. Toueunsble nedekThl B TBepAbIX Teaax. Bakancuu u coOctBenHbie aedextsl. [Ipumecu.
Crnenuduxanus cocraBa. Tepmoaunnamuka. PaBHoBecHast KoHIeHTparus. Murpanus. IcTOUHUKH
ctoku. Kommuekcel. IloBeaenue mnpu oTxkUIre W 3akajke. BiusHHe BHEIIHEro JaBJICHUS Ha
oOpa3zoBaHue BakaHCHi. CBEpXpaBHOBECHBIE BAaKAaHCHU. METOIBI OIpENEIICHUS] KOHIEHTPAIUU
BaKaHCHIA, PHEPTUH UX 00pa30BaHUS U MUTPAIUH.
8. JIuneiinbie aedextol — aucaoxkauuu. Kouryp n Bexrop broprepca. Tunel auciokanuii.
3Haku gauciokauuii. CKOJbXEHUE U Iepernoyi3aHue. ODHEpPrus, HATSHKEHHE JIUCIIOKALIMH.
B3anmopeiicteue nuciokauuii. J{MCIOKaMOHHBIE peakluu. BO3HUKHOBEHHE M Pa3MHOXKEHUE
TUCIOKALIHH.
9. HedexTnl Ha Mexk(pa3HbIX rpanunax. Oosemubie nedexTol. Konedanus atomoB. TexHuka
MHUKpPOCKONHUYECKOoro ananusa. OnpeneneHue pasmepa 3epHa

Tembl NIpaKTHYECKUX 3aHATHIA:
7. Toueunbie nedEKTh: BAaKAHCHUM U MEXIOY3€JIbHbIE aTOMbBI, PAaBHOBECHAsT KOHIIEHTpAIIUs,
BIIUSTHUE BHEIITHETO JaBJICHH Ha 0Opa3oBaHWE BaKaHCHUM, OMpeNeeHUe KOHIICHTPAIUH, YHEPTHH
o0Opa30BaHMs U MUTPALIUH.
8. Hucnokanuu. Jlucnokauuu B I'LIK MoHOKpuHcTamax.
9. BzaumopeiictBue aumciokanuii. MeToabl  pacuera  CpegHEro pasMepa  3€pHa U
rpaHyJIOMETPUUECKOTO HOMEPA.

Ha3panus 1adopaTopHbIx padoT:
4. MonenupoBanue 1e(eKTOB ¢ TOMOIIbIO MY3bIPHKOBOW MOJIEIH.
5. MopnenupoBaHnue TUCIOKAIIMOHHBIX PEAKIMN

Paznen 5. [ugppyszun ¢ meepovix menax

MHorue nporecchl, KOTOpble UTPalOT NPUHLIUIHAIBHYIO POJIb B (GOPMUPOBAHUH MTPAKTUYECKH
BaKHBIX CBOMCTB MaTepHaJIOB, IPOTEKAIOT 3a CUET MEPEHOCa MacChl BHYTPH HEKOTOPOTO TBEPJIOTO
Tena (0OBIYHO Ha MHUKPOCKOIMYECKOM YPOBHE), XKHJIKOCTH, Ta3a, WIN APYroi TBepAoH ¢aszbl. ITO
SIBJICHUE HOCHUT Ha3BaHUE AU(PQY3UH - SBIEHUE NEpeHOoca MaTepuaia 3a CUeT JBH)KEHUS aTOMOB.
Pa3nen HaueneH Ha 3HAKOMCTBO C aTOMHBIMU MEXaHM3MaMH, IIOCPEICTBOM KOTOPBIX MPOMCXOAUT
muddysus, ypaBHeHUsIMH Tuddy3un U U3ydeHue BIUSHUS TeMIepaTypbl Ha CKOpOCTh nuddy3un.
PaccmarpuBarorcss mToOHATHS  1U((Y3HOHHOIO TOTOKAa, CTAllMOHAPHOW M HECTallMOHApHOU
mupdy3un. AHanM3UpPYOTCS (AKTOPBI, OKa3bIBAIOLIME BIUSHUE Ha CKOPOCTb MPOTEKAHUS
G Py3nOHHBIX MporeccoB. PaccmMaTpuBaroTCss NMyTHM W NPUHLUIBL PELICHUS MPAKTHUYECKHX
WHXEHEPHBIX 3aJad, CBA3aHHBIX ¢ Juddy3ued ToYeuHbIX Je(eKTOB, M IO3BOJISIOLINX



IMIPOrHO3UPOBATH CBOMCTBA METAJIIOB U MOJYIIPOBOIHHUKOB.

TeMBI JeKIM:
10.  [Juddysus. Mexanusmbl. [lepsbiii 3axkon ®uka. Bropoit 3akoH ®Puka — 3aKoH s
HectanuoHapHou nuddy3un. O0mumii MeTo ] petieHus 3aaad o nuddy3un.
11.  Ponp Toweunwix nedpexroB B auddysmonnsix npomeccax. Huddysus kak ciydaifHble
onyxmanus. Juddys3us B moaynpoBoaaukax. ®akTopsl, Biustomue Ha AU Gy3uro.

TeMbl NpakTUYeCKUX 3aHATHIA:
10.  duddysus B MmeTamiax.
11. duddy3us B mosynpoBOIHUKAX.

Ha3Banus j1adbopaTopHbIX padoT:
6. Juddysus B TBEpABIX Tenax

Pasznen 6. Mexanuueckue ceoiicmea meepovix men

B mpouecce skcruryaTanuuu MaTepualbl MOJBEPraroTCs IEHCTBHIO CHJI WIIM HArpy3ok. JTO
OTHOCUTCSI M K QIIOMUHHUEBBIM CIUIABaM, M3 KOTOPBIX M3TOTOBJIEHBI KpBLIbS CAaMOJIETOB, U K
CTAJIbHBIM M3JEJIUsM, HUCHOJIb3YEMBIM I CTPOUTENbCTBA ABTOMOOMIIBHBIX MOCTOB. B Takmx
CUTyallUsiX HEoOXOAMMO 3HaTb HE TOJBKO KOHCTPYKLHMIO OOBEKTa, HO U XapaKTePUCTHKU
MaTEepHaJiOB, U3 KOTOPBIX 3TOT OOBEKT OyJeT CKOHCTPYHPOBAH C TEM, YTOOBI PE3yJIbTHPYIOIINE
negopManuy He OBbLIM M3JIMIIHMMU M NPUBOJWIN K €ro IHpPeXAEBPEMEHHOMY pa3pyLICHUIO.
MexaHnnyeckue CBOMCTBAa Marepuanga OTPAKAIOT €ro OTBET HA JIEUCTBUE BHEIIHHUX IPUIIOKEHHBIX
CWJI WIM Harpy3ku. B paznese paccMaTpuBaroTCsi KIHOYEBbIE MEXAHMYECKUE CBOMCTBA METAJJIOB
Takue, KaK >KECTKOCTb, NPOYHOCTb, TBEPAOCTb, IUIACTUYHOCTb, PACCMATPUBAKOTCA OCHOBHBIE
(bakTopbl, OKAa3bIBAIOLIME BIUSHUE HA MEXAHWYECKME XapaKTepUCTUKU MaTepualioB M HX
MU3MEHEHHE B IIPOLECCE DKCILTyaTalluu.

Tembl JeKuMii:
12. MexaHuueckoe HampshKeHue, ero TeH30p. Buasl nedopmanuii (pactsokeHue, cxaTue, CIBUT,
KpyueHue, u3rub). Ynpyras u miactuyeckas nepopmanus. Juarpamma nepopmanuu. 3akos I'yka.
Koadpduuuent Ilyaccona. Monyns IOnra. Monyns casura. [IpaBuno cmecu. Tepmuyeckoe
pacipenue. AToMHas KapTuHa ynpyroctd. Heynpyrocts.
13. Vmpyrue cBoiictBa MarepuanoB. McTuHHble nedopmanus M HampsbkeHue. Bosspar.
TBepnocts. BapuaTuBHOCTH CBOICTB MarepuaoB. J{u3aifH u 6€30MacHOCTb.

TeMbl NpakTUYECKUX 3aHATHIA:

12. Mexanuueckue cBoiicTBa MeTayuioB. OrnpeneneHne MEXaHHMUYECKUX XapaKTepUCTHK U3
KPHBBIX TCUECHHS
13. Tsepaocts. [Tnactuueckoe Teuenue. Jluzaiin. MIHkeHepHBIE BOIIPOCH! U MTPOOIIEMBI.

Ha3panus s1adopaTopHbIx pador:
7. MexaHnyeckne CBOMCTBa KOHCTPYKIIMOHHBIX MATEpUAJIOB

Pasznen 7. Ynpounenue meepovix men

B mukpockonuueckoM Macmitabe IjiacTHueckasi JegopMaiusi COOTBETCTBYET IBUKEHHIO
O0JIBIIIOTO YKCIIa aTOMOB B OTBET Ha JIeicTBUE BHEIIHEH MPUIIOKEHHOM Harpy3Kku. B xoxe naHHoro
mpolecca BCe MEXKAaTOMHBIE CBS3H JOJKHBI ObITh pa30pBaHbl, a 3aT€M BHOBb 00pa3oBaHbl. Takoit
MeXaHu3M JlepopMalluid DSHEPreTUYeCKH HEBBITOJeH. B  KpHcTalmIMuecKkux TBEpAbIX Telax
iacTuyeckas aedopMalus yamie MPOMCXOAUT 3a CUeT JBMIKEHMsS JIMHEHHBIX KPHUCTaUIMYECKUX
nedexToB - auciaokauuii. B qaHHOM pazjene paccMaTpUBarOTCS XapaKTEPUCTUKU JUCIOKALUN U UX
BOBJICUEHHUE B TUIACTHYECKYIO Aedopmaruio. Takxke paccMaTpuBaeTCs albTepHATHUBHBINA Mpoliece,



MOCPEACTBOM KOTOPOTO HEKOTOpbIE METaJUIbl 1e(OpPMHUPYIOTCS IMJIACTUYECKU - JBOMHHKOBaHHE.
[IpencraBieHpl MeEXaHU3MbI YIIPOYHEHUS OAHO(MA3HBIX METAJUIOB, KOTOPHIE OMHCAHBI C
UCIIOJIb30BAaHUEM TIOHSTHS «JIBWKEHUE JucloKanuit»y. HakoHel, MNpOBOJUTCS 3HAKOMCTBO C
MOHATUSAMM POCTa 3€pHA, a TaKXKE BO3BpaTa M PEKPUCTALIM3AIMU - IMPOIECCOB, KOTOPHIE
MPOUCXOJAT B IUIACTUYECKU ACPOPMHUPOBAHHBIX MeTalllaX, KaK MpPaBUJIO, MPHU IOBBIIIEHHBIX
TeMIIEpaTypax.

Tembl JeKkumii:
14, Kpucramnorpadus IJIaCTHYECKOU nedopManuu. Teopernueckas IPOYHOCTb.
HeobOxomuMocth BBeneHus: auciokamnuii. CHCTeMbl CKOJIbKeHUsl. CKOJBbKEHUE B MOHOKPUCTAIIAX.
[Tnactuueckas aegopmaius HOIUKPUCTAIIIOB.
15. Mexanusmbl ynpoyHeHUsl. YacTUyHbIE NHMCIOKAlWUH, JBOMHUKOBAHUE. TBEpIOpPacTBOPHOE
ynpouHeHue. BisaumopeiicTBue nuciaokauuii ¢ ToueyHbIMU Aedextamu. JledhopmannoHHOE
YOPOYHEHHUE: JIeC IUCIOKAIUU, IJIOCKHME CKOIUICHUSA. 3E€pHOTPaAaHUYHOE YIPOYHEHHE: BIIUSHUE
pa3Mepa 3epHa. YINPOUYHEHHE YacTULAMU BTOPbIX (a3 (MexaHu3Mbl OrubaHusi, MPOpe3aHus),
YIPOUYHEHUE MMOPSIKOM.
16. Boccranosnenue. Bo3par. Pexkpucrannuzanus. Poct 3epHa.

TeMbl NPaKTHYECKHUX 3AHATHI:

14. Cuctemsl ckonbxeHus. CKOJIbKEHNE B MOHOKPHCTAJLIaX
15. Kpucramnorpadus niacTuaeckoit regopmMarum.
16.  MexaHU3MBI YIIPOYHCHHUS.

Ha3zBanus ja6opaTopHbIX padoT:
8. YrpouHeHHne Matepuaia npu GopMUPOBaHUH JUCIOKAIMOHHOW CYOCTPYKTYPHI

Moayab 3. DU3UKO-XMMHUYECKUE CBOMCTBA TBEPABIX TN

Pasnen 1. Paspywenue meepoozo mena

PaccmarpuBaroTcss BA3KMI M XPYNKHMM THIIBI pa3pylICHUs, OCHOBbI MEXaHUKHU pa3pyLICHMUS,
TPELIMHOCTOMKOCTh UCIBITAHUSA, BSA3KO-XPYIKHUH IEPEXOJ, YCTalOCTh U IOJI3y4eCTh. BKiIroueHO
TaK)X€ pPAacCMOTPEHHE IPHEMOB U METOJOB, C IMOMOUIbIO KOTOPHIX pPAa3pyIIEHHE MOXET OBITh
MIPEAOTBPALIEHO.

TeMbl JeKINA:

1. OcHOBBI Teopuu pazpymieHus. Ilmactuunoe paspymeHue. Xpynkoe paspylieHHue.
[IpuHuunel MexaHuku pa3pyuienus. Pazpymenue npu yaape. Y craaocTb
2. @akTopbl, BIUAIONIME Ha JIOJITOBEYHOCTh. BiusHue okpyxkaronied cpensl. llon3ydecTs.

Bausiaue HAIIPSAKCHUA U TCMIICPATYPHI. Merton IKCTPAIIOJIAINU. BLICOKOTGMHepaTypHLIe CIIJIaBBbI.

Tembl NIpaKTHYECKUX 3AHATHI:

1. Pazpymenue.

2. [{uknuyeckue HaMPsKEHUS.

3. Honroseunocts. [Ton3ydects
Ha3Banus j1adbopaTopHbIX padoT:

1. AHanu3 CTPYKTYphI U3IOMOB

Paznen 2. @azosvie ouazpammeol u ghazosvie npespauienusn

PaccmarpuBaroTcss TEPMHHOJIOTHS, CBsI3aHHas C (a30BBIMH JAuMarpaMmaMud d  (pa3oBbIMHU
nepexoniaMu, (pa3oBble quUarpaMMmbl IS YUCTHIX MaTepUasoB, BOIPOCH MHTEpIpeTanuu (a3oBbIX
JMarpaMM, HEKOTOpble OOBIYHBIE M OTHOCUTENIBHO IPOCThIE TUarpaMMbl OWHAPHBIX CUCTEM,
BKJIOYasi JAMArpaMMy >KeJe30-yriepoj, (opmupoBaHUE paBHOBECHOW MHUKPOCTPYKTYpPHI HpHU



OXJTAXKACHUHN JI1 HEKOTOPBIX CIIYy4acB.

TeMBI JeKIM:
3. Omnpenenenust 1 OCHOBHbIE NOHSTHs. Da30Bble AuMarpaMMbl YHapHbIX cHCTeM. buHapHble
n3omopdHbeie cucreMmbl. HTEpripeTanus ¢a3zoBbix auarpamMm. OOpa3oBaHHE MHUKPOCTPYKTYPHI B
n30MOp(HBIX cruTaBax. MexaHU4eCKUue CBOKCTBA.

4. bunapHble 3BTEKTHYECKHE cHCTeMbl. OOpa3oBaHHE MHUKPOCTPYKTYPbI B 3BTEKTHYECKHX
craBax. PaBHOBecHEBIC (1)3.30BBI€ AuarpamMmel C IIPOMEKYTOUYHBIMU q)aSaMI/I 1 COCAUHCHUAMU.

5. DBTEKTOW/IHBIC W MEPUTEKTHYECKHe peakuud. KoHrpysHTHBIC (Da30BbIe IEPEXO/bI.
Tpoiinbie ¢azoBsie ruarpammel. [Ipasuio daz ['n66ca.

6. Cucrema xene3o-yriepoa. @azopas auarpamma. OOpa3zoBaHHe MHUKPOCTPYKTYphI. Biusiaue
JETUPYIOLIHUX SJIEMEHTOB

7. dazoBbie MpeBpalleHuss B MeTauiaX. MHKpPOCTPYKTypa M U3MEHEHHUsI CBOMCTB B CILIaBax

’Kenesa ¢ yriuepooM. J{ucriepcuoHHoe TBepACHE

TeMbl NpaKTHYECKUX 3aHATHIA:
5 OcoOenHocTy (ha30BBIX JUArpaMm OJHOKOMIIOHEHTHBIX CUCTEM
6 Ocobennocty (a3oBBIX AHArpaMM OWHAPHBIX CHCTEM
7. Yuraem quarpaMmy COCTOSIHHUS.
8 Crtpoum muarpamMMmy COCTOSTHHS
0. JlnarpaMMbl H30TEPMHUYECKOTO TIPEBPALICHHUSI.
10.  JImzaiiH GUHUIIHON MUKPOCTPYKTYPHI.
11. Kunernka (a3oBbIX mpeBpamieHuit

Ha3Banus 1adbopaTopHbIX padoT:

2. YcrpoiictBo W mpuHOUN paboThl MuKpockomna. llpuroroBnenne wmeramiorpaduyecKkux
nuTQOB.
3. [TocTpoenue auarpamMmbl «CBHHEL — cypbMay (4 yaca)

| Paznen 3. Tennoguszuueckue ceoiicmea

PaCCManI/IBaIOTCSI BAXHBIC XApPaKTCPUCTUKHU PA3JIMYHBIX TBCPABIX TECJ, TaKHUC KakK
TCIIJIIOEMKOCTD, K03(1)(1)I/ILII/ICHT TEMIICPATYPHOI'O paCIMPEHUS U TCTIJIIOTIPOBOAHOCTD.

TeMbl JeKINA:

8. Junamuka pemerku. ['apmonuueckoe mnpudbamxenue. HopmanbHble MOABI OJHOMEpPHOU
MOHOATOMHOM pereTku bpase.

9. HopmanbHble MOJBI OJTHOMEPHOM peleTku ¢ 0a3ucom, KoueOaHUs TPEXMEPHOU pEelIeTKH.
TenmoeMkocTh MeTallI0B. 3akoH J{rononra u I1Tu.

10. KBanroBass Tteopust TermnmoeMKOCTH. DOHOHBI. AKYCTHYECKHME M ONTHYECKHUE MOJIbI
KosebaHuit pemeTku. TernaoeMKOCTh IPU BHICOKHX, HU3KUX M MMPOMEKYTOUYHBIX TEMIIEpaTypax.

11. [Tpubmmkenne JleGas. IIpuOmkenune OWHIITEHHA. DIEKTPOHHAS TEIUIOEMKOCTb. YYET

BKJ1aJga CBO6OI[HBIX 9JICKTPOHOB. TenmoBoe paciiip€Hue TBEPAbIX TCII. TCHJ'IOHpOBOI[HOCTB
TBEPABIX TECJI.

Tembl NIpaKTHYECKUX 3AHATHIA:

12. TennonpoBOAHOCTh U TEPMUUECKOE PACTSHKEHHUE.

13. TepMuueckue HanpsKEHUs.

14, TermmoeMkocTh. 3akoH [{rononra u IlTu.

15. Tennoemkocts. [Ipubmmxenue Jlebas n DitHIITEHHA.
16. TemoBoe pacuiipeHne TBEPAbIX Te.

17. TermmonpoBOAHOCTh TBEPBIX TEI



Ha3Banus j1adopaTopHbIX padoT:

4. HccnenoBanue BAMSHUSA XOJIOAHOM MIacTUYeCKoil nedopManuy U MOCIEAYIONIEro HarpeBa
Ha MUKPOCTPYKTYPY U TBEPAOCTb HU3KOYTJIIEPOAUCTOHN CTAIIN.
S. N3yuenne MUKPOCTPYKTYpPBI JIESTUPOBAHHOW CTaIU

Pasznen 4. dnekmpuueckue ceoiicmea

PaccmaTpuBaroTCs 2IEKTpUYECKUE CBOMCTBA BELIECTB. PaccMOTpeHre HAaUMHAETCS C SIBJICHUS
MIPOBOAMMOCTH: BBEICHHS [apaMETPOB, XapaKTEPU3YIOIIUX 3TO SBJICHHE, 0OCYKICHUS MEXaHU3Ma
MPOBOJIUMOCTH, OOYCIIOBIIEHHOTO JBM)KEHHEM JJIEKTPOHOB, M TOTO, Kak 30HHas CTPYKTypa
AJIEKTPOHOB OIpEAeNsieT CHOCOOHOCTh BeUIecTBa MPOBOAUTH dJeKTpuueckuid Tok. Ocoboe
BHUMaHUE YJEISAETCS XapaKTePUCTHKAM IOJIYIPOBOJHUKOB M ONMCAHUIO IOJIYNPOBOJIHUKOBBIX
ycTpoicTB.  PaccmaTpuBaroTCcs  IMAJEKTPUYECKHE  CBOMCTBA  M30JIMPYIOUIMX  BEIIECTB.
3akirouuTenbHas ~ 4YacTh  paszena  IOCBSIIEHA  PAacCMOTPEHMIO  SIBIEHHUH  CETHETO- U
M1bE303JIEKTPUYECTBA.

TeMBI JeKIM:
12. Knaccudukanus TBEpAbIX TET MO BEIUYHHE JJICKTPONPOBOJIHOCTH. DJIEKTPONPOBOIHOCTH
MetaiioB. Kiiaccuueckass Teopusi SJEKTPOINPOBOJAHOCTH U €€ TPyAHOCTH. OIHOZIEKTPOHHOE
npubmmxenne. @ynkuuu broxa. 3ous1 bpummosna. [ToBepxHocTs Depmu.
13.  DuepreTuueckuil CEKTp 3JIEKTPOHOB B Kpuctamuie. Moaenbs Kponura — [lennu. Metansl,
IMBJICKTPUKH, IPOBOAHUKH. D((HeKTUBHAS Macca SJIEKTPOHA. DHEPreTHYECKHE YPOBHU PUMECHBIX
aTOMOB B KpucTajuie. JIOKamTu30BaHHBIE COCTOSHUS, CBSI3aHHBIE C MOBEPXHOCTHIO. DJIEKTPOHHBIN
depmu—ra3 B MeTauiax. Dpdext Xosa.
14, CoOcTtBeHHass ¥ TpUMECHas MPOBOJUMOCTb  IOJIYIMPOBOJHUKOB. becrnpumecHbie
MOJTYIIPOBOIHUKHU. [IpuMecHass TPOBOJMMOCTH IOJIYIIPOBOJAHUKOB. JIOHOpHBIE W aKIENTOpPHBIC
MOJIyPOBOIHUKH. [10TyIpOBOTHUKOBEIE YCTPOICTBA.
15. DIIEKTPONPOBOIHOCTh JAMAJICKTPUKOB. JludnexkTpudyeckue cBOMCTBAa. CErHETORIEKTPUKH.
Cerneroanektpuyeckue aomeHbl. [IbezonnekrpudectBo. [IpoBoAMMOCT, B MOHHOW KepaMHUKe U
noJImMepax.

TeMbl NpakTUYECKUX 3aHATHIA:

18. 30HHas Teopus B TBEPABIX Tenax. [loaBmkHOCTs HOCUTENEH 3apsiaa. COnpOTUBICHHE
METAJIJIOB.

19.  TlonxynpoBoguuku. TemneparypHas 3aBUCUMOCTb HOCUTEJIEH 3aps/a.

20.  Dddexr Xomra. [TomynmpoBOJHUKOBEIE TPHOOPHI

21. JusnekTpudeckue cBOiCTBa. THUIIBI OIApU3ALUN.

22.  Teopus u MpaKTHKa pEIICHUS HHKCHEPHBIX 3a7ad.

Ha3zBanus ja6opaTopHbIX padoT:
6. W3ydeHre MUKPOCTPYKTYPBI IIBETHBIX METAJUIOB U CIJIABOB
7. OTtnyck cranu

Paznen 5. Koppo3us u decmpykuyusa mamepuanoe

OO6cyxnaercss KOppo3usi METAIIOB M KEpaMHK, a TakkKe JAecTpyKuus mnoiaumepon. Ocoboe
BHUMAaHUE YJENsAETCI MEXaHU3MaM 3TOrO SIBJIEHUS, CONPOTHUBIIEHUIO BO3JIEUCTBHS OKpY’KaIOIIEH
Cpelbl U MEpaM IO NMPEAOTBPAILIEHUIO WK 3aMeIJICHUIO CKOPOCTH JETPaaliiu.

TeMbl JIeKLUM:
15. Koppo3ust MeTanioB, kepaMUUECKUX MATEPUAJIOB U IECTPYKIUS TOTUMEPOB

Tembl NIpaKTHYECKUX 3AHATHI:
23.  Koppo3sus MeTamioB



24. Koppo3sus kepaMuuecKkux MaTepraioB
25.  JlecTpyKIus MOJIUMEPOB

Ha3panus 1abopaTopHbIx padoT:
8. OTtnyck ctanu (Mpoa0HKEHHE).

Mogayab 4. MarepuanoBeieHHe U TEXHOJIOTHSI MaTEPUATIOB

Pasznen 1. Macnummnoie ceoiicmea meepovix mei

JlaeTcs KpaTkoe ONMHUCAHWE MPOMCXOXKJIEHUS MArHUTHBIX IOJICH, 00CYXIaloTCS pa3IuIHbBIC
BEKTOPDHBIC BEJIUYMHBI, CBSI3aHHbIE C MAarHUTHBIMH TIOJISIMH, OIKCBHIBAIOTCS IApaMeTphl,
XapaKTepU3yIoIue MarHUTHBIE CBOWCTBA. PaccmaTpuBaroTcs sBIIGHUs Iua-, mapa-, ¢eppo- u
beppumarnerusma. IlpuBoasTcs mNpuMepbl MarHUTHBIX MAaTEpUajoB, OMUCHIBAETCS SIBICHUE
CBEPXIPOBOJUMOCTH.

Tembl JIeKIHM:

1. HamarunuenHocts M BoCHpUUMYMBOCTH. [lnamarnetusm. Ilapamarnernsm. @yHknun
bpuntosna u JIanxxeBeHa.

2. 3axoH Kropu. CrinHoBbIi napamarsetusM Ilaynu. /Inamaraerusm Jlannay.

3. ®eppomarnetusm. 3akoH Kropu-Beiicca. Mogenp [I'eiizenOepra. CnuHOBO-0OMEHHOE
B3aUMO/IefiCTBHE, OOMEHHBINH UHTErpan. AHTU(EppOMarHeTu3M U peppruMarHeTHs3M.

4, @epputsl. JloMeHHas crpykrypa. depomarHutHble JOMEHBL. [HcTepesuc, ocraroyHas

HaMarHM4eHHOCTh, KO3PLMATUBHAS CHJIA, MOTEPH SHEPIUH, MAarHUTOMATKHE U MarHUTOXKECTKHE
MaTtepuaibl. JIBIDKEHHE TpaHMIl TpH HaMarHuyuBaHuu, 5¢dQexr bapkraysena. MarnutHas
aHU30TPOIHSL.

5. CeepxmpoBoaumocts. Jhdexkr MeiicHepa. CBepXIpOBOIHUKH MEPBOTO U BTOPOTO PoOJa.
BosgeiicTus, paspyl1aromnue CBEPXIPOBOJUMOCTb. Mukpockonuyeckas TEOpHs
cBepxmpoBoaumoctu bapnuna-Kymepa-IIpuddepa.

TeMbl NpaKTUYECKUX 3aHATHIA:
1. MarauTHble CBOMCTBA TBEPIBIX TEJI. MarHeTUKH.
2. @eppuMarHeTu3M 1 CBEPXIPOBOAUMOCTD.

Paspnen 2. Onmuueckue ceoiicmea mamepuanoe

O6CY)KI[aI-OTC5I HEKOTOPBIC OCHOBHBLIC KOHICIIIWHU W MPHUHIMUIIBI, OTHOCAIINCCA K IIPHUPOAC
QJICKTPOMArHUTHOI'O U3JIYYCHHUSA U BO3MOXHBIM MCXAaHU3MaM C€ro B3aHMOﬂeﬁCTBHH C TBCPAbIMU
MarcpuajaMu. PaCCManI/IBaIOTCSI OITUYECKHE CBOMCTBA METANIMYSCKUX M HEMETAINYECKUX
MaTCepraJIOB C TOYKH 3PCHUA HOK&38.TCJ'ICI>1, XapaKTCpU3yronux €ro CIIOCOOHOCTh K MOTJIOIICHUIO,
OTPAXXCHUIO HW  NPOMYCKAHUIO  BJICKTPOMArHUTHBIX KOJICOQHUH. OnuceBalOTCA  SBJICHUS
JJIOMHUHCCICHIINH, (bOTOHpOBOI[PIMOCTPI U YCWICHHA CBETAa IIYTEM BBIHYH(HGHHOﬁ OMHCCHUH
HU3JTYy4YCHUSA, HNPAKTHYCCKOC HCIIOJB30BAHUC OTOT'O SABJICHHUA, a TAKIKC HNPUMCHCHHUC OINTHUYCCKHUX
BOJIOKOH B CpCIACTBAX CBA3HU.

TeMbl JeKI N
6. Onrtrnueckre CBOWCTBA METAJIIOB U HEMETAILIOB.
7. IIpuMeHeHrne ONTUYECKUX SBICHUN

Tembl IPaKTHYECKUX 3aHATHI:
4. OnTuduecKkye CBOMCTBA METAJUIOB U HEMETAJJIOB.

Pasnen 3. Buowvt mamepuanoe u odvracmu ux npumenenus

Jlaetca kpaTkuil 0030p CBOMCTB HEKOTOPBIX THUIIOB METAUNIMYECKUX CIIJIaBOB, KEpaMHUK U
MOJIMMEPHBIX MAaTepHAJIOB, UX OOLIMX CBOMCTB U OTPaHUYEHUH MPH IPUMEHEHHH.



TeMmbl JIeKIHM:

8. Tunel MmeTammyeckux cruiaBoB. [[pon3BoACTBO U3ennii U3 METAILIIOB.

0. Tunbl kepamuku. M3roToBieHne U3eIuid U3 KEPAMUYECKUX MAaTEPUATIOB.
10. Bunbl noniumepoB. CUHTE3 U IIOJy4€HHE U3IEIIUNA U3 TIOJTUMEPOB.

11. Komno3ursr.

TeMbl NpakTHYECKUX 3aHATHIA:
5. Turnbl METATUYECKUX CIJIABOB, KEPAMUK, TOJTUMEPOB. [Ipon3BoACTBO U3AEIU.

Paznen 4. Ilpo6aemvl IKOHOMUKU, OXPAHBL OKpyXHcaouieil cpeobl U COUUATIbHbIE ACHEKMbl
MamepuanosedeHus

TeMBI JeKIM:
11. [TpoGiieMbl  3KOHOMHMKH, OXpaHbl OKpykawmed cpenpl. ConuanbHble — acCHEeKThl
MaTepHaIOBECHHUS.

TeMbl NPAKTHYECKHUX 3AHATHH:
6. [IpoGiieMbl  3KOHOMHUKH, OXpaHbl OKpyxkawoiieid cpeapl. ColuanbHble — acleKThl
MaTEpHUaIOBEIECHUS

5. Opranu3zanus CaMmoCTOATEIbHOM PadoThI CTY/ICHTOB
CamocrosiTennbHasi paboTa CTYAEHTOB TMPU H3YYECHUW JUCHUIUIMHBI TPETyCMOTpPEHA B
CIIEYIOIIUX BUAAX U Popmax:
— Pabora ¢ neKIMOHHBIM MaTepUaloM, MOMCK U 0030p JIUTEpaTypbl M JIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIMU 10 MHAUBUAYAIBHO 3aJaHHON MpoOiieMe Kypca;
— Pabora B 2JIeKTpOHHOM Kypce (M3ydEeHHE TEOPETUUYECKOTO MaTepHayia, BBIIOJIHEHHE
WHJIMBUIYAJIbHBIX 33JJaHUN U KOHTPOJIUPYIOIINX MEPOTIPUSITHIA);
— HW3ydeHue TeM, BHIHECEHHBIX Ha CAMOCTOSITEIILHYIO TPOPAOOTKY;
— BreInonHeHue qoOMaNIHUX 3aIaHU U KOHTPOJIBHBIX paloT;
— TloxaroroBka k 1abopaTOpHBIM paboTaM, K TPAKTUUECKUM H CEMHUHAPCKUM 3aHITHSIM.

6. YueOHo-MeToqMUYecKoe U HH(POPMALIMOHHOE o0ecTedeHue JUCIUTINHBI
6.1. YueOHo-MeTOAMYECKOE oDecneyenne
1. Jlannmay, JI. JI. Teopermueckas ¢usuka. B 10 tomax. Tom 3. KBaHTOBas MexaHWKa
(nepenstuBuctckas teopust) / JI. . Jlanmay, E. M. JIupmun. — 5-e usa., crep. — Mocksa :
OU3SMATIIUT, 2001. — 808 c. — Texkcr : anexTpoHHbIH // JIaHb : 3IEeKTPOHHO-OMOIMOTEeYHAs
cuctema. — URL: https://e.lanbook.com/book/2380. — Pexum mgoctyma: Ui aBTOPH3.
II0JIb30BaTENEH.
2. Jlanpay, JI. 1. Kypc Teopernueckoit ¢puzuku. B 10 tomax. Tom 5. Cratuctuueckas ¢pusuka.
B 2 gactax. Yacte 1: yuebHoe nocodue / JI. /1. Jlannay, E. M. Jludumn. — 5-e¢ uza., crep. —
Mocksa : ®USMATIINUT, 2001. — 616 c. — Tekct : 3neKTpoHHBIHN // JlaHb : 31€KTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/2230 — Pexum goctyma: st
aBTOPHU3. MTOJIb30BATEICH.
3. Jlampmay, JI. JI. Teopernueckas ¢usuka. B 10 Tomax. Tom 9. Craructnueckas ¢pusuka. B 2
gacTsax. Yacte 2. Teopust KOHIEHCUPOBAHHOTO cOCTOsIHUS: yueOHoe mocodue / JI. J1. Jlannay, E.
M. Jlupmmna. — 4-e u3a., crep. — Mocksa : OUIMATIIUT, 2004. — 496 c¢. — Tekcr :
AJIEKTPOHHBIH // Jlans: AJIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/2235. — Peskum moctyma: Juist aBTOPH3. MOJIb30BATEICH.
4. Enudanos, I'. . ®usuka tBepaoro tena : yuebnoe nocodue / I'. . Enupanos. — 4-e uzn.,
crep. — Cankr-IlerepOypr: Jlans, 2011. — 288 c. — Tekcr : snexrponHsiii / Jlanb
ANeKTpOHHO-OnOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/2023. — Pexum




JOCTyTA: ISl aBTOPU3. TOJIb30BaTENEH.
5. Maryxun, B. JI. ®usuka TBepgoro Tena : yuebHoe mocobue / B. JI. Maryxun, B. JI
EpmakoB. — Cankr-IletepOypr : Jlanp, 2010. — 224 c. — TekcT : 25eKTpoHHbIH // JlaHb :
ANIEeKTpOHHO-OnOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/262. — Pexum
JIOCTYMA: JUIsl aBTOPU3. TOJIb30BaTENEH.

6.2. UudopManimoHHoe ¥ MPOrpaMMHoe odecrieyeHue
Internet-pecypcer (B 1.4. B cpene LMS MOODLE u np. oOpa3oBarenpHble U OUOIMOTEUHBIC

pecypcehl):

1. DnexTpoHHBIH Kypc: Teopemuueckas Qusuxa, yacmo 1
https://stud.Ims.tpu.ru/course/view.php?id=1997
2. DJEeKTpOHHBIN Kypc: Teoperuueckas ¢busmKa, 4acTh 2,

https://stud.Ims.tpu.ru/course/view.php?id=2365

[Ipodeccuonanbubie ba3bl 1aHHBIX:
1. Hayunas snektponnas 6uommoreka eLIBRARY.RU — https://elibrary.ru

JInnensuonHoe nporpamMmmHoe odecrieuenue (B coorsercTuu ¢ IlepeyneM JIHIEH3MOHHOTO
nporpaMmmHoro odecneyenust TIIY):
Microsoft Office 2016 Standard Russian Academic;
7-Zip;
Adobe Acrobat Reader DC,;
Adobe Flash Player;
AkelPad;
Far Manager;
Google Chrome;
Mozilla Firefox ESR;
Notepad++;
0. OEF OpenBoard,;
1. ownCloud Desktop Client;
12. Tracker Software PDF-XChange Viewer;
13. WinDjView;
14. Document Foundation LibreOffice;
15. Cisco Webex Meetings;
16. Zoom Zoom.

RRO©oo N ORWNE

7. Oco0ble TpeGOBaHNS K MATEPUATbHO-TEXHUYECKOMY 00ecredeHUuI0 TUCIUIIHHbI
B yuebHOM mporiecce ucnonib3yercs ciueayrolniee 000pyaoBaHue sl 1a00PaTOPHBIX 3aHATHI:

Ne HaumeHoBaHue crielMAIbHBIX MOMeIIEeHH i HaumenoBanue OGOPyJOBQHI/Iﬂ

AynuTopust IS IPOBEAEHHNS yIeOHbIX 3aHITHH BCEX THIIOB,

N Kommekr yue6Hoit Mmebenu Ha S0 mocagovHbIX MECT
KyPCOBOTO TIPOEKTUPOBAHHSI, KOHCYJILTAIMH, TEKYIIEro

IIpoextop - 1 mrt.;

KOHTPOJIS ¥ TIPOMEXYTOYHOM aTTeCTaI[H

1 P p yr 1 Tenesuzop - 1 mr.;
634034, Tomckas obnacts, T. Tomck, JlernHa mpocrekT, 43
206 Komnstorep - 1 mr.

AynuTopust JUIs IPOBeIeHNs yueOHbIX 3aHITHI BCEX THIIOB,

. Kommnekt yueGHoit MebOemnm Ha 12 mMOCamoIHBIX
KYPCOBOTO MPOCSKTUPOBAHUS, KOHCYJbTAIUH, TEKYIIEro

MECT;

2 ;j(;:;l))onﬂ U IPOMEKYTOYHOM aTTecTaliy (KOMIbIOTEPHBIN Ikad 115 TOKyMeHTOB - 1 miT.;

634034, Tomckas obnacts, T. Tomck, JIeHnHa mpoctekT, 43 Kowmrotep - 13 m.;

IIpoextop - 1 mT.

401

Aynuropus Ui IpoBeAeHHs y4eOHbIX 3aHATUI BceX THIIOB,

KypPCOBOT'O IIPOEKTUPOBAHUSI, KOHCY/IbTAIIUN, TEKYIIEro Kommekt yueOHo# Mebenn Ha 25 ocal0YHBIX MECT
3. KOHTPOJISI M TPOMEXKYTOYHOM aTTECTALUU [IpoexTop - 1 mrT.;

634034, Tomckas obmacts, . Tomck, JIeHrHa MPOCTEKT, 43 KommsroTep - 1 mT.

122
4 AYUTOpHA JU15 IPOBE/ICHHS Y4EOHBIX 3AHATHI BCEX THIIOB, Kommiekt yueOHo# Mebenn Ha 20 ocal0YHBIX MECT

KypCOBOT'O IPOSKTUPOBAHMS, KOHCYIIBTAIHH, TEKYIIEr0



https://stud.lms.tpu.ru/course/view.php?id=1997
https://stud.lms.tpu.ru/course/view.php?id=2365
https://elibrary.ru/

KOHTPOJIS ¥ NPOMEXYTOYHOMN aTTECTALUY
634034, Tomckas o6nacts, r. Tomck, Jlenuna npocnexr, 43
127

Pabodast mporpamma cocranera Ha ocHoBe OOmelf XapaKTEPHCTHKH 0OPa3sOBaTENbHON
IporpamMmbl o HanpapyeHmio 03.03.02 Qusnka/ Gusnka KOHACHCHPOBAHHOTO COCTOSHHMS/ (IpuéMa
2017 r., ounas hopma 06ydenHs).

Pazpaboryuk:
Jlo/mKHOCT Tonnucs DUO
JIOIIEHT 4},7&__, Kynpekosa Enena VpanoBHa

IIporpamma ono6pera Ha 3acenanuy Kadenpsr opiei-GuzuKya (mpoToxon Ne6 ot «15» 05 2017 r.).

3aBeqyromuii kadeapoi —

PYKOBOJIUTENb OTHAEIICHHS

Ha nmpaBax Kabeapsl I / )

I.T.H e e [Tanep A.M./

DOAIIUACH



JIucT n3MeHeHuii padoyeil mporpaMMbl IUCHUIIINHBI:
JIncr m3MeHeHnuii paboydeii mporpaMMbl JMCHUIIHHBI:

YuebHblii rog Copaep:xanne /u3MeHeHHe OfcyxaeHo Ha 3aceJaHHH
orznencHus OO (mMpoToKo.T)

2018/2019 yu. 1. O6HOBNIEHO TIPOTPaMMHOE OOecTIeYeHne ot «14» utoHs
TOJI 2. O6HOBIIEH cocTaB TPo(ecCHOHANTBHBIX 0a3 JaHHBIX U 2018r. Ne 3
HH(POPMALMOHHO-CIIPABOYHBIX CUCTEM

Ot «28» aBrycra

3. U3MmeHeHa cucTteMa OL€HUBaHUS 2018r. Ne 4
2019/2020 yu4. | 1. O6HOBICHO TIPOTPaMMHOE OOECTICUCHIE oT «20» uroHA
TOJI 2. O6HOBIIEH cOoCTaB MPO(PEeCcCHOHANBHBIX 0a3 JaHHBIX H 2019 1. Ne 6

MH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM
3. OOHOBIIEH CITUCOK JIUTEPATYPHI, B TOM YHcie cChUTOK DbC

2020/2021 yu. 1. OOHOBIICHO TIPOTPAMMHOE 00CCIICUCHUE ot «31» aBrycra 2020r.
ron 2. OOHOBIICH cOCTaB MPO(ECCHOHANBHBIX 0a3 JaHHBIX U Ne 3
MH()OPMALMOHHO-CIIPABOYHBIX CUCTEM

3. OOHOBIICH CITUCOK JIUTEPATYPHI, B TOM YHcie CChUTOK DbC




