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1. Henn, 3a1a4u ¥ IVIaHUPYeMble Pe3yJIbTAaThl 00y4eHHs 110 JUCHUILTHHE

Llenv Oucyunaunvl Gopmuposanue 3HaHULL 00 OCHOBAX CMPOEHUs MBEPO02o mena—
oehekmam cmpyKmypol KpUCMALIUYECKUX e, MeXAHUYeCKUM C80UCMEamM KpUCmaiios, 30HHOU
meopueli meepovix mei, OUHAMUKOU KPUCMALIUYECKOU peulemKu, MAaHUMHbIMU CEOUCMBAMU
meepobix men U noaynposoonuxkamu. Kypc npuszean co3zoame yenocmuoe npeocmasgnenue o
npeomeme, pacuupums U OONOIHUMb NOJYYEHHble 3HAHUA U3 COOMBEMCMBYIOWUX pa30enax ooujet
@uzuku, oceemums cospemeHHble O0CMUNCEHUS PUUKU MEepA02o med.

3aoauamu kypca aensaromcs:

-0gnaoenue npocpamMmHbiM MAmepuaiom

-VYmenue 6ocnpouzsooums meopemuyeckuii mamepuan

-VYmenue oasamo kauecmsenuvie 00vACHEH U AGTEHUAM 8 PAMKAX OCHO8 Kypca

O6yuenne mno pgucuumiuHe «OCHOBBI CTPOEHHSA TBEPAOrOo Teja» HANpPaBIEHO Ha
dbopMupOBaHUE y 00YJIAFOIIUXCS CIEAYIOMUX KOMITETESHITUH:

Kon n HaumeHoBaHue KoMIeTeHIHIA IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
o0yueHusl 10 JUCHHUILJIMHE
OIIK-2. CtocoOHOCTh MPEeCTaBIATh 3HaTh:
aJICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HaHHW | - CTPOCHUC TBEPIOTO Tena
HAYYHYIO KAPTHHY MHUPa HA OCHOBE 3HAHHS - OCHOBHBIC JIePEKTHI U BUABI KPUCTAUTMISCKUX

peIIeToK MaTepuana.
YMmerThb:
- OOBSICHUTH TOBEACHWE TBEPABIX Tell MPHU

OIIK-4 CriocoOHOCTh yYUTHIBATH o o
HN3MCHCHUAX BHCIIHUX BO3JACHUCTBUM U pa3Mepa
COBPEMEHHBIE TEHICHIMU PASBUTHS TEXHUKH | pviervnuiix oiieMeHTOB.

¥ TEXHOJIOTUH B CBOEH MpoecCHOHATbHON Buiagerhb:

OCHOBHBIX HOJIO)KGHI/Ifl, 3aKOHOB 1 MCTOJ0OB
CCTCCTBCHHBIX HAYK U MATCMATHUKHN

ACATEIBHOCTH - METO/IaMHU M HaBBbIKaMH pacyeTa PU3HIECKIX
CBOWCTB pa3JInuHbIX MATCPHAIIOB.

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

JlucuumiuHa OTHOCUTCA K 00s13aTenbHOM yacTu 610ka b1 «/lucuuninasl (MOLYIH)».

N3ydyeHne NUCUUIUIMHBI OCHOBAHO HA 3HAHMSX U YMEHUSX, MOJYYEHHBIX NPU HU3YYCHUU
CIEAYIOIUX JUCIUILIINH:

- ®u3uka

- MaremaTtuka

3HaHUSA U YMEHHS, TTOJYYCHHBIC Ha JUCHUIUIMHE HEOOXOAUMBI I U3YUYCHHS CIEAYIOINX
JHUCIUTLINH

- ConpoOTUBIIEHHE MAaTEPUAJIOB

- MarepunanoBeaenue

- Teopus ynpyroctu



3. CTpyKTypa U cofep:KaHue TUCUUIIINHBI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTABIIACT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1  Buabl yueOHo# padoThI H TPYA0EMKOCTH
wn Buna yueOHoii padoThl KOJ}:;Z::]C:BO CeMelCTpH
1 | AyauTopHblie 3aHATHA 36 36
B ToMm gncie:
Jlexkuun 18 18
CeMUHapCKUE/MPAKTUIECKUE 3aHATHS 18 18
JlaGopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTesibHasi paboTa 36 36
3 | [IpomesxkyTOouHasi aTTeCTALUS
3auet/nud.3auer/IK3aMeH 3auer 3auer
Hroro 72 72




3.2 TemaTuyecKui MJIaH N3YYCHHUS NUCHUIIIINHDbI

/o

Paznen

Cemectp

Henensa

cemecTpa

Buasl yueoHOM paboThI,
BKJTIOYAsi CAMOCTOSITEIIbHYIO
paboTy CTy/IEHTOB, U
TPYJAOEMKOCTh B 4acax

Buasl camocTosTeIbHOM pabOThI
CTYJCHTOB

dopma
arrecralyu

JI. | HOp. | JIa6. | CPC | KCP | K.P. |K.IL | PI'P | Ped. | K.pa6.

5 | 3

YeTBepThIil cEMECTP

1.1

BBognag gexuuss. OCHOBHBIC

ArperaTHble COCTOSIHUS
BeniecTBa. [Ipumenenne
MPUHIIMIIOB OCHOB CTPOCHHUS
TBEPJOIO TeJa B TEOPUU U
IIPaKTHUKE.

NOHSTHS (PU3NUKH TBEPJOTO TENA.

1-2

1.2

BBonHOE mpakTrueckoe
3aHsaTHe. CTPpYKTYpBI
KPHUCTAJNIOB M BUJIBI € (PEKTOB
KPUCTAJUIMYECKON PEIIETKH.
Tunsl cBsizell. DHEPrUsi CBI3ECH.
Knaccuduxanus tBepabix Ten
110 TUIIaM CBSI3H.

1-2

2.1

Buasr nedexton
KPUCTAJUIMYECKON PEIIETKH:
HYJbMEpHBIE TePEKTHI,
OJTHOMEPHBIE, TBYMEPHBIC U

TpeXMepHbIe Ne(EKThl PEIIETKH.

3-4

2.2

Buner nedexron
KPUCTALTNYECKOM PEIICTKU:
HYyJbMEpHBIC Te(EKTHI,
OJTHOMEPHEBIE, IBYMEPHBIC U

3-4




TpeXMepHbIe Ne(EKThl PEIIETKH.

3.1

VYrpyras u miactTuueckas
nedopmanus. 3akon ['yka.
Koaddunuent [lyaccona.
HcnbiTaHne MaTepuasnoB Ha
pPacTsKEHHE — CXKaTHE.
MexaHnyeckre XapaKTepUCTUKU
MarepuaiaoB. OCHOBHbIE
3aKOHOMEPHOCTH
IUIACTUYECKOT O TEUECHHUSI
kpuctaioB. [lonstue
nuciokamui. Bexktop broprepca
u KoHTYyp broprepca. Kpaessie,
BUHTOBBIE U CMEILIAaHHbIE
JUCIIOKALINH.

3.2

VYnopyras u niuactuyeckas
nedopmanud. 3akoH ['yka.
Koaddunuent [lyaccona.
HcnpiTaHne MaTeprasnoB Ha
pacTsKeHHe — CKaThe.
MexaHnueckne XapakTepUCTUKH
MaTtepuanoB. OCHOBHbIE
3aKOHOMEPHOCTH
MIACTUYECKOT O TEUCHHUSI
Kkpucrauios. [Ionstue
nucnokamui. Bexkrop broprepca
u KoHTYyp broprepca. Kpaessie,
BUHTOBBIE U CMELIaHHbIE
JUCIIOKALINH.

5-6




4.1

[ToHsiTHE O HOPMATBHBIX
KosiebaHusx pemeTku. CrekTp
HOPMAaJIbHBIX KOJICOAHHI PEIICTKH.
[TonsiTHe 0 hoHOHAX.
TernoeMKoCTh TBEPIOTO TeA.
TennoeMKoCTb JIEKTPOHHOTO Ta3a.
TermoBoe pacupeHre TBEPIbIX
TeJl. TertonpoBOAHOCTD.

7-8

4.3

[TonsiTvie 0 HOpMAJILHBIX
Kosiebanusx pemeTku. CrekTp
HOPMAJIbHBIX KOJICOAHUI PEIIETKH.
[TonsiTHe 0 poHOHAX.
TemnoeMKOCTh TBEPAOTO TENA.
TennoeMKoCTb JIEKTPOHHOTO Ta3a.
TennoBoe pacuirpeHre TBEPIbIX
TeJl. TermtonpoBOAHOCTD.

7-8

5.1

CniocoObl onucanus
MaKpPOCKOITHUYECKON CUCTEMBI U
KOJUIEKTHBA YaCTHLL.
HeBbIposxieHHBIE U BBIPOKICHHBIC
KOJUIEKTUBBI YacTull. Yucio
COCTOSIHUII MUKPOYACTHIL.
@yHKIUA pacnpeneneHus
HEBBIPOXKIEHHOTO Ta3a. OyHKIUs
pacrnpeeneHrs BbIPOKIEHHOTO
ra3za pepMuoHoB. OyHKITHS
pacrnpeeneHrs BbIPOKIEHHOTO
ra3za 0030HOB.

9-10

5.2

CriocoObl onucanus
MAaKpOCKOITUYECKON CUCTEMBI U
KOJUIEKTHBA YaCTHIL.
HeBbIpok1€HHBIE U BBIPOXKICHHBIE
KOJUIEKTUBBI YacTull. Yucio

9-10




COCTOSIHUM MMKPOYACTHILI.
@yHKIUA pacipeneeHus
HEBBIPOXKICHHOT0 raza. OyHKuus
pacpeneneHns BIPOKIECHHOIO
raza pepmMuoHoB. OyHKIMA
pacpeneneHus BIPOKIEHHOIO
ra3za 6030HOB.

6.1

DHepreTuyeckue ypoBHU
CBOOOJHBIX aTOMOB.
O060011ecTBICHNE HIIEKTPOHOB B
KpUcCTaju1aX. DHEPreTUYeCKU
CIIEKTP JIEKTPOHOB B KPHCTAJLIE.
3aBUCUMOCTb SHEPTUH JIEKTPOHA
OT BOJTHOBOTO BEKTODA.
3aroHEHUE 30H JIEKTPOHAMH.
JIMPIEeKTPUKH, TPOBOTHUKH H
MOJTYITPOBOJTHUKH.

11-12

6.2

DHepreTudyeckue ypoBHU
CBOOOIHBIX ATOMOB.
O0600111eCTBIEHNE YIEKTPOHOB B
KpUCTAIIaX. DHEPreTUYEeCKHA
CIIEKTp JJICKTPOHOB B KPHCTAJLIC.
3aBUCHMOCTh DHEPTHH JJIEKTPOHA
OT BOJTHOBOT'O BEKTOPA.
3anonHeHne 30H dJIEKTPOHAMHU.
JIV3IIEKTPUKH, TIPOBOTHUKH U
TIOJIYTIPOBOTHUKH.

11-12

7.1

Mar=uTtHoe 10Jjie B MarHeTUKax.
MarsuTHbIE CBOKCTBA TBEPIBIX

Tedl. MarauTHbeIe CBOMCTBA aTOMOB.

[Ipupona nuamarHeTusma.
[Ipupona napamaruerusma.
ITpupona peppomarnernsma.

13-14




AHTH(EppOMArHETU3M.
MarHuTHBIN pe30HaHC.

7.2

MarsuTtHoe 110J1¢ B MarHeTUKax.
MaruutHslie CBOMCTBA TBEPABIX
Tea. MarauTHbBIC CBOMCTBA aTOMOB.
[Ipupona nuamarueTusma.
IIpupona napamarueTusma.
[Ipupona dheppomaraerusma.
AnTH()EpPpPOMATHETHU3M.
MarHuTHbIN pe30HaHC.

13-14

8.1

CoOcTBEeHHbIE U IPUMECHBIE
noaynpoBoHUKU. [loHsTre 0
npIpkax. [lonoxxenne ypoBHs
depMH U KOHLIEHTPALUS
CcBOOOIHBIX HOCUTEIIEH B
MOJTYITPOBOTHUKAX.
HepaBHoBecHbie HocuTenu. Padora
BbIX0J1a. KOHTaKT IBYX METaIOB.
KoHnrakT meramna ¢
NOJYNPOBOIHUKOM. KOHTaKT ABYyX
TIOJTYTTPOBOTHUKOB C PA3TUIHBIM
TUIIOM IPOBOJUMOCTH. P-NIepexo.
B TIOJTYIIPOBOTHHKAX.

15-16

8.2

CoOcTBeHHBIE U TPUMECHBIE
oJIynpoBOIHUKH. [ToHsTHE O
aplpkax. Ilonoxxenue ypoBHs
depMU U KOHIEHTPALHS
CBOOOJTHBIX HOCHUTENIEH B
MTOJIYITPOBOTHHUKAX.
HepaBnosecHbie HocuTenu. Pabora
BbIXOZa. KOHTaKT AByX METAILIOB.
KonTakT meTanna ¢

15-16
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MoJIynpoBoIHUKOM. KOoHTaKT nBYX
IIOJIYIIPOBOJIHUKOB C Pa3InYHbIM
TUIIOM NPOBOJUMOCTH. P-NIepexon
B II0JIYIIPOBOIHUKAX.

8.3

CoOcTBEHHBIE U IPUMECHBIE

noaynpoBoHUKU. [loHsTHe 0

npIpkax. [lonoxxenne ypoBHs
depMH U KOHLIEHTPALUS
CBOOOJTHBIX HOCHTEJIEH B

MOJTYIIPOBOTHUKAX.
HepaBnosecusie HocuTenu. Pabora
BBIXO/1A.

15-16

9.1

KonTakT nByx meramuioB. KoHTakT
MeTaslla ¢ MOJIYIPOBOIHUKOM.
KoHTakT 1ByX MOITYNpPOBOJIHUKOB C
PAa3IMYHBIM THUIIOM ITPOBOAUMOCTH.
p-Nriepexo B MOIYNPOBOIHUKAX.

17-18

9.2

KonrakT 1Byx metamnoB. KoHTakT
MeTajuia ¢ TOJIYITPOBOTHUKOM.
KOHTaKT 1BYX MOJYIPOBOJHUKOB C
Pa3IUYHBIM THIIOM MPOBOJIUMOCTH.
p-nnepexos B NOJYyNPOBOJHUKAX.

17-18

Bcero 3a 1-b1ii cemecTp

18

18

36

NTOI'O

18

18

36




3.3  Conepxkanue TUCHUNIHHBI

Tema 1.Kpucraniuyeckas CTPyYKTypa TBepAOro Teaa, AeeKTbl KPHCTALIMYECKON
PeLIeTKH.
OcHOBHBIE TOHATHSA (PU3MKH TBEpAOTrOo Teya. ArperaTHble COCTOSHHUS BemiecTBa. llpumeHeHnue
IIPUHLIMIIOB OCHOB CTPOCHMS TBEPAOTO TENIa B TEOPUU U IPAKTHUKE.
Tema 1.Kpucraniudeckass CTPYKTypa TBepAOro Teja, AeeKTbl KPHCTALIMYECKON
PELIeTKH.
Tumnb! cBs3eit. DHeprus cBszeil. Kiaccudukanus TBepIpIxX Ten Mo Tnam cBsi3u. Buasl gedexron
KPUCTANINYECKON PpEeILIeTKU: HyJIbMEpHbIe 1e(eKThl, OAHOMEpHBIC, JABYMEpPHBIE U TPEXMEpHBIE
NeQeKTHl PeIIeTKH.

Tema 2.MexaHu4ecKHe CBOMCTBAa KPHCTA/LIOB, ynpyrue aegopmManuy, IJIACTHYeCKHe
negopmannm, 3akoH I'yka, moHsATHE JUCTOKAIUIA.
VYopyras u mnactuueckas nedopmanus. 3akoH ['yka. Kosddunment Ilyaccona. Hcnbitanue
MaTEpUajoB Ha pacTshKEHUE — ckaTue. MexaHndecKue XapaKTepUCTHKU MarepuainoB. OCHOBHbBIE
3aKOHOMEPHOCTH IIJIACTUYECKOTO TeYeHUs1 KpucTawioB. IlonsaTue auciokanmii. Bexrop broprepca u
KOHTYp broprepca. Kpaesbie, BUHTOBBIE U CMEIIAHHBIE TUCIOKALINH.

Tema 3. TensioBble cBOIiCTBA KPHCTALJIOB, JUHAMUKA PelIeTKH.
[TonsatHe 0 HOpMaNbHBIX KoneOaHuAx pemeTkd. CHEeKTp HOPMaIbHBIX KOJNEOAHUH pPEHIeTKH.
[Tousitue o poHoHax. TemnoeMKoCTh TBEpAOTO Tea. TermoeMKOCTh AJIEKTPOHHOro rasza. TermioBoe
paciupeHue TBepAbIX Teil. TernaonpoBoJHOCTb.

Tema 4.JseMeHTBl (U3NYECKON CTATHCTHKH, BBIPOKJACHHbIE H HEBBIPOKICHHbIEC
KOJLJIEKTHBBI.
CnocoObl omMcaHus MaKpOCKOMUYECKOW CHCTEMBbl M KOJUIEKTHBAa 4YacTull. HeBBIpOXKIECHHBIE U
BBIPOK/ICHHBIE KOJUIEKTUBBI 4YacTull. Yucno coctossHuid Mukpodactul. DyHKUUS pacnpeaciieHus
HEBBIPOXKJIEHHOTO ra3a. DyHKIMS pacnpeneneHusi BBIPOXKACHHOTO ra3a (hepMuoHOB. DyHKIUS
pacrmpezeneHus: BEIPOKIEHHOTO ra3a 0030HOB.

Tema 5.30HHasi Teopus TBepABIX TeJl.
OHepreTuyeckre YpPOBHU CBOOOAHBIX aToMoB. OO00OIIECTBICHHE 3JIEKTPOHOB B KpHUCTasIax.
OHepreTuyeckuil CHEeKTp DJEKTPOHOB B KpHUCTaule. 3aBUCUMOCTb SHEPIrUU 3JIEKTPOHA OT
BOJIHOBOTO  BEKTOpa. 3alOJHEHUE 30H OJIEKTpOHaMH. JIMDIEKTpUKH, TPOBOJHUKH U
IIOJIYIIPOBOJHUKH.

Tema 6.MarauTHbie CBOMCTBA TBEPABIX TeJl.
MaruutHoe moJjie B MarHeTukax. MarHuTHbIE CBOWMCTBAa TBEPABIX Tel. MarHuTHbIE CBOMCTBA
atomoB. Ilpupoga nmamarnermsma. Ilpuponma mapamarnetusma. Ilpupoma deppomarHeTuszma.
AHnTudeppomaruetusm. MarHuTHBIN pe3oHaHC.

Tema 7.1101ynpoBOAHUKH M KOHTAKTHBbIE IBJICHUS B TBEPAbIX TeJIaXx.
CobcTBeHHbIE U PUMECHBIE MOIYNpoBOAHUKH. [ToHsTHE 0 Ablpkax. [lonoxenue ypoBHs depmu u
KOHIIGHTpalusi CBOOOJHBIX HOCHTENEW B IMOJYNpOoBOAHMKAX. HepaBHOBecHble HOocuTenu. Pabora
BbIxoJa. KoHTakT nByx MertamioB. KOHTakT meTtasmia ¢ mOJynpoBOJHHKOM. KOHTakT nByx
IIOJIYIIPOBOIHUKOB C Pa3JIMYHBIM TUIIOM IIPOBOAMMOCTH. P-NIIEPEXO] B MOIYIIPOBOIHUKAX.

3.4 TemaTnka cCEeMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.CemuHapcKkue/IpaKTHUECKUE 3aHATUS
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[Tpaktnueckoe 3anstue Nel «BBogHOe npakTuyeckoe 3ansTue. OCHOBHbBIE TOHATHUSA
¢bu3KKU TBEpIOTO Tena. ATperaTHble COCTOSTHUS BELIECTBAY

[Mpaktrueckoe 3anstre No2 «l[puMeHeHne MPUHIUIIOB OCHOB CTPOEHUS TBEPAOTO TEIa
B T€OpUU U npakTuke. CTPYKTYpbl KPUCTAILIOB M BUBI AEPEKTOB KPUCTAIITMUYECKON
pEeLIEeTKN»

I[Mpaktuyeckoe 3austre Ne3 «Tunel cBsizell. DHeprud cBsizel. Kinaccugukanus TBepabix
TEJI 110 TUIIAM CBSI3H»

[Mpaktryeckoe 3anste Ned «Ympyras u miactuyeckas aedopmanus. 3akoH ['yka.
Koad¢unuent [lyaccona. McnbpiTanne MmaTepranoB Ha pacTsKEHHE — CKATHE.
MexaHn4ecKre XapakKTEPUCTUKH MAaTEPHAIIOBY

[Tpaktuueckoe 3anstue Ne5 « OCHOBHBIE 3aKOHOMEPHOCTH IIJIACTUYECKOTO TEUEHUS
kpuctauioB. [lonstue aucinokauuii. Bektop broprepca u koutyp broprepca. Kpaesrbie,
BHUHTOBBIE U CMEIIAHHBIE JTUCITIOKAIUW

[Tpaktryeckoe 3ansTre Neb6 «CriocoObl onrcaHusi MAKPOCKOITUIECKOH CUCTEMBI U
KOJUIEKTUBA YaCTHL. HeBBIpOXKICHHBIE M BBIPOKICHHBIE KOJUICKTHBBI YacTHIl. YHCI0 COCTOSHUI
MuKpodacTul. yHKIMA pacpeeeHus HEBBIPOXKIACHHOTO ra3a. OyHKuMs pacnpeneneHus
BBIPOXKJICHHOTO Ta3a pepMroHOB. DYHKIMS pacTpeieNieHHs BBIPOXKICHHOTO Ta3a 0030HOBY»

[IpaxTuueckoe 3ansatue Ne/ «QHepreTuyecKkue ypoBHU CBOOOIHBIX aTOMOB.
O0001IeCTBICHNE IEKTPOHOB B KPUCTAIUIAX. JHEPTETHYECKUHN CIIEKTP 3JICKTPOHOB B KPUCTAILIE)

[Mpaktrueckoe 3ausTHe Ne8 «3aBHCHMOCTD SHEPTUH AJIEKTPOHA OT BOJIHOBOT'O BEKTOPA.
3anoHeHNEe 30H AIIEKTPOHAMH. JIM3IEKTPUKH, IPOBOJHUKH U MTOTYIPOBOTHUKHI

[TpakTnueckoe 3ansaTue Ne9 «MarauTHoe 1MoJie B MarHeTHKax. MarHUTHBIC CBOHCTBA
TBEpABIX TeJ1. MarHuTHbBIE CBOMCTBA aToMOB. [Ipuposa nnamarueTusmar»

4, YuebHO-MeTOAMYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 OcHoBHas JuTEpaTypa

1. baxanos, B. JI. Mexanuka aepopMupyemMoro TBepAoro Teia : yuebHoe nocodue
quist By30B / B. JI. baxxanos. — MockBa: U3natensctBo FOpaiit, 2020. — 178 ¢. — (Bsiciiee
obpasoBanue). — ISBN 978-5-534-04104-0.

URL: https://urait.ru/bcode/453913

2. MarepuanoBeieHue U TEXHOJIOTUs MaTepuaioB B 2 4. Yacts 1 : yueOHuUK 11s
akageMuyeckoro Oakanaspuata / I'. I1. @etucos [u 1p.] ; mox penakuueit I'. I1. derucosa. — 8-¢
u3., nepepad. u non. — Mocksa : U3gatensctBo Opaiit, 2019. — 386 c. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-534-06770-5.

URL: https://urait.ru/bcode/434496

4.2  JlonmoJaHMTeJbLHAs JUTEpPaTypa

1. bonnapes, b. B. Kypc o6meit ¢pusuxu B 3 kH. Knura 3: TepMmoanHaMuka,
CTaTUCTHUECKas (pU3HKa, CTPOCHUE BellecTBa: yueOHUK Juist 6akanaBpos / b. B. bonnapes, H. I1.
Kanamraukos, I'. I'. Crimpun. — 2-¢ m3a. — Mocksa: M3garensctBo FOpaiit, 2019. — 369 ¢. —
(bakanaBp. Akanemuyeckuii kypce). — ISBN 978-5-9916-1755-0/

URL: https://urait.ru/bcode/425491



https://urait.ru/bcode/453913
https://urait.ru/bcode/434496
https://urait.ru/bcode/425491
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4.3  DieKTpoHHbIE 00pa3oBaTe/ibHbIE PecypChl
«OCHOBBI CTPOCHHS TBEPIOTO TEIay.

https://online.mospolytech.ru/local/crw/course.php?id=2510

5. MartepuajbHO-TEXHUYECKOE 00ecrieyeHue
. Aynuropuu JUIsl IPaKTHYECKUX 3aHATUH Kadenpsl «/{nHaMuka, MPOYHOCTh MAITUH U
conpoTtuBieHue Marepuanosy (aya. H-211a, H-209) ocHamennsie:
1. Menosas gocka
2. [TpoekTop
3. Hacrennsrii sxpan
6. METOIII/I‘leCKI/Ie PERKOMEHIAUNA

6.1 Meroanyeckne peKOMeHAAIUM ISl MPenoaaBaTeis N0 OPraHu3auuu
00y4eHus1

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoxHO nIpoBeieHNE 3aHATUI U aTTeCTallMil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTEMBbl TUCTaHLUMOHHOro o0ydeHus: yHusepcurera (CJO-LMS). Ilopsaok npoBeneHus: padoT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH DPACHOPSDKEHUSMH TPOPEKTOpa IO
yueOHoIi paboTe U/Uiu EHTPOM yueOHO-METOINYECKO PabOThlI.

Mertoauka mpernogaBaHusi AUCUUIUIMHBL «COMPOTHBICHUE MAaTEpPHAJIOB» M peau3aius
KOMIIETEHTHOCTHOTO IMOJAXOAa B H3JIOKEHMM M BOCIPHUITUM MaTepuala IpelycMaTpUBaeT
UCTIOJIB30BaHUE CIIENYIOIINX AaKTUBHBIX M WHTEPAKTUBHBIX (OPM MPOBEACHUS TPYIIOBBIX,
UH/IUBUYaJIbHBIX, ayAUTOPHBIX 3aHATHH B COYETAaHHMM C BHEAYIUTOPHOH pPabOTONW € LENbIO
¢dbopmupoBaHUs U pa3BUTH MPO(HECCHOHAIBHBIX HABBIKOB, 00yYarOIINXCA:

— IOJTrOTOBKA K BBIIIOJHEHUIO JJAOOPATOPHBIX paboT B 1a00paTOpUsiX By3a C MOCIEAYIOIINM
pacyeToM U 3alIUTON;

— 3alllUTa U UHIUBUAYAIbHOE O0CYX/I€HUE BHIMOIHIEMBIX pacueTHO-TpapuuecKux pador;

— OpraHu3aiusi W TPOBEIEHHE TEKYIIEr0 KOHTPOJIS 3HAaHWKH CTyIACHTOB B (opme
TECTUPOBAHUS;

B3anmMoneiicTBue TmperogaBaTenss CO CTYJCHTaMH MOXHO pa3JIeUTh Ha HECKOJIBKO
COCTABJIIOLIMX — JIEKIIMOHHBIEC, NMPAKTHUYECKUE M JIAOOPATOpPHBIE 3aHATUS U KOHCYJIBTUPOBAHHE.
[IpenomaBaTens JAODKEH MOCIENOBATEIEHO BBIYUTATH CTYACHTAM PAJ JICKIHA, B X0J€ KOTOPHIX
ClleflyeT COCPEJOTOYUTh BHMMAaHUE Ha KIIOYEBBIX MOMEHTAaX KOHKPETHOI'O TEOPETHYECKOIro
Marepuala, a TaKke OPraHW30BaTh MPOBEACHHE MPAKTUYECKUX 3aHATUH TakKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIIJIEHUE CTYAEHTOB, CTHUMYJUpPOBAaTh CAMOCTOSITEIbHOE U3BJICUCHHE HMHU
HeoOXxomuMol HMH(OpPMAIMM W3 Pa3IUYHBIX WCTOYHHKOB, CPABHHUTEIBHBIM aHAU3 METOJIOB
pELICHUH, CONOCTAaBIEHUE IOJYYEHHBIX pE3yJlbTaToB, (OPMYJIHUPOBKY M  apryMEHTAalUIO
COOCTBEHHBIX B3IJISJIOB HA MHOTHE CITOPHBIE TIPOOIIEMBL.

Ilepen HavyaaoM mpenoJaBaHus MPEnoIaBaTe0 He0OX0UMO:

- U3YYUTH pabovyIo MporpaMmy, e U 3a]a9d TUCIUILIHHE;

- YEeTKO MpEeJCTaBIATh cebe, Kakue 3HaHUs, YMEHHUS W HaBBIKM JOJDKEH HpuoOpecTH
CTY/ICHT;

- MO3HAKOMUTCSI ¢ BUAAMHU y4eOHON pabOThI;

- U3YYHUTH COZIEpPIKaHUE Pa3ieioB AUCIUTUINHBL

B Xxoz1e JEeKIIMOHHOIO 3aHATHS MpernojaBaTeib JA0DKEH Ha3BaTh TeMy, yueOHbIe BOIPOCHI,
03HAKOMUTH CTYJICHTOB C MTEPEYHEM OCHOBHOH H JIOTIOJHUTEIHHOM JTUTEPATYPHI 110 TEME 3aHSTHUSI.

Bo BcTynuTenbHON YacTH JIEKIMM OOOCHOBAaTh MECTO U POJIb M3y4aeMOW TeMbI B
y4eOHOU TUCIHITINHE, PAaCKPHITh €€ IPaKTHIecKoe 3HaueHue. Ecii unTaercs He nepBast JISKIHs, TO


https://online.mospolytech.ru/local/crw/course.php?id=2510
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HEOOXOIUMO YBA3aTh €€ TeMy C NpeAblAylled, He Hapymas JOIMKH H3JI0XKEeHHs y4eOHOro
Matepuana. Jlekuuro cieayer HauMHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U Kpyr Tex
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT paCCMOTPEHBI.

B 0ocHOBHOI1 yacTu JIEKIIMM CIIETYET PacKpbIBaTh COJEp)KaHUE Y4€OHBIX BOIIPOCOB,
AKLICHTUPOBATh BHHUMAHUE CTYICHTOB Ha OCHOBHBIX KAaTe€ropusxX, fABIEHUAX M IpoLeccax,
OCOOEHHOCTSX MX IPOTEKaHus. PacKppIBaTh CYyIIHOCTh MCOJAEPKAHUE PA3JIMUHBIX TOUYEK 3PEHUS U
Hay4HbIX IIOXOJOB K OOBSCHEHUIO TeX WIM UHBIX sBIeHUH u mnpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HUIIMIO IO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[TpuBoauTe npHUMeEpHl. 3alaBaTh MO XOAY HM3JIOKEHUS JICKIMOHHOIO MaTepuanga pUTOPUYECKUE
BOIIPOCHl M CaMOMY JaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET aKTHMBU3ALMU MBICIUTEIbHON
JESATEIIBHOCTH CTYIEHTOB, IIOBBIIICHUIO X BHMMAHHUS M HHTEpeca K MaTepuany JEKLUHU, €€
conepxanuto. [IpernonaBaTens JAOKEH PYKOBOAUTH PaOOTOW CTYIAEHTOB IO KOHCIIEKTHPOBAHHUIO
JEKIIMOHHOT'O MaTrepHasa, NOJ4epKUBaTh HEOOXOAMMOCTb OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUN U3y4aeMOoil TeMbl, 0CO00 BBIIENSISI KATErOPUHHBIN ammapar.

B 3aki1rounTenbHON 4acTH JEKIMH HE0OXoauMo chopMynupoBaTh OOIIME BBIBOJBI
10 TEME, PACKPBIBAIOIINE COJEPKAHNUE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIUH. OOBIBUTH IUIaH
OYEPEHOT0 CEMUHApCKOTO MJIM JIAOOpaTOPHOIO 3aHATHs, JaTh KpaTKHe PEKOMEHAALUU 110
MOJTOTOBKE CTYJICHTOB K CEeMHHApy WM JiabopaTtopHoil pabore. Ompenenutb MECTO M BpeMs
KOHCYJIbTAllMM CTYJIEHTaM, I10>KeJIaBIIUM BBICTYIIUTh Ha CEMUHApe ¢ JOKJIaJaMHu U pedepaTamu 10
aKTyaJIbHBIM BOIPOCaM 00CYK1aeMOU TEMBI.

Iesb mpakTUYECKUX U 1TaOOPATOPHBIX 3aHATUH - 00ECIIEYUTh KOHTPOJIb YCBOCHUS YU€OHOIO
MaTepuaia CTyJIEeHTaMH, PACIIUPEHUE U YriayOJleHue 3HaHUM, MOJIyYEHHBIX UMM Ha JIEKIUAX U B
XoJle caMmocTosTenbHOW paboThl. IloBblmieHHe H>PPEKTUBHOCTH MNPAKTUUYECKUX  3aHATHH
JOCTUTAETCS TOCPEICTBOM CO3/IaHUSI TBOPUECKOW OOCTAaHOBKH, pPACHoJararomield CTYIACHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IJISIIOB M CYKJIEHHH 1O OOCYXJIaeMbIM BONPOCAM, >KEIAHUIO Y
CTYJEHTOB [10padO0TaTh y JOCKHU MPHU PELICHUH 3a/1a4.

Ilocne kaxaoro JEKIMOHHOIO, JIAOOPATOPHOIO W MPAKTUYECKOIO 3aHATHS ClesaTh
COOTBETCTBYIOILYIO 3alllCh B YpHaJIax yueTa MOCEIAeMOCTH 3aHATHI CTYIEHTAMHU, BBIICHUTDH Y
CTapOCT Y4EOHBIX IPYII MPUYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATHX. [IpOBOAUTH rpynIoBsle U
MHAMBHUIYaJIbHbIE KOHCYJIBTAIlMU CTY/IEHTOB 10 BOIIPOCaM, BO3SHHUKAIOUIUM y CTYIEHTOB B XOJ€ UX
HOJArOTOBKU K TEKYILEH U MPOMEXYTOYHOM aTTecTalluy Mo y4eOHON TUCIMITIIMHE, pEKOMEHA0BATh
B ITOMOIIb Y4eOHbIE U APYTHUe MaTepuabl, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

3ayer MO JUCHMIUIMHE MPOBOAMUTCS B (OpME NHCHMEHHOIO 3aueTa C Mociexyrolei
MHAMBUAYaJIbHON Oeceoil CO CTyI€HTOM Ha OCHOBE BOIIPOCOB, COPMYJIMPOBAHHBIX B 3aU€THBIX
O6unerax. B Ouier BHOCHUTCS ABa TEOPETHMUYECKUX M OJUH NMPAKTHUECKUI BOIPOC U3 PA3TUUHBIX
pa3zenoB AMCLUMILIMHBL A Oojiee MOJHOW MPOBEPKU 3HAHUM CTyAEeHTOB. OlleHKa BBICTaBIISIETCA
npernojiaBaTeseM U o0bsBIIsgeTcs nocie oreera. [Ipenosasarens NpUHUMAIOIUI 3a4€T JIUYHO HECET
OTBETCTBEHHOCTb 32 MPAaBUILHOCTH BBICTABIICHUS OLICHKH.

6.2 Meroanueckue yKa3aHus AJis1 00y4al0UIUXCSl M0 OCBOEHHIO M CHUTITHHBI

3aiayaMu cCaMOCTOSATENbHON PabOTHI CTYAEHTOB SBISIOTCS:

1. Cucrematuzauusi W 3aKpEIUICHUE TOJYYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUH CTYJICHTOB;

2. YriybneHue u pacuiipeHne Te0peTUIecKoii MOATOTOBKH;

3. DopMUpPOBaHKE YMEHHUI HCMOJIb30BaTh HOPMATHUBHYIO, CIIPABOYHYIO IOKYMEHTALIHIO
U CIIELIUATIBHYIO JIUTEPATYPY;

4, Pa3BuTre mo3HABATENBHBIX CIIOCOOHOCTEW W aKTUBHOCTHU CTYJIEHTOB, TBOPUYECKOU

HWHUIIUATUBBI, CAMOCTOATCIIBHOCTHU, OTBETCTBCHHOCTU U OPTraHU30BAHHOCTH;,
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5. Hcnonp3oBanne maTepuana, cCOOpaHHOTO U MOJYYEHHOTO B XOJE CaMOCTOSITEIbHBIX
3aHITHI Ha TPAKTUYECKHUX 3aHATHUSX, IPU HAMMMCAHUN KYPCOBBIX U BBITYCKHON KBaTU(UKAIIMOHHON
pabot, 11t 3pPeKTUBHON MOATOTOBKU K UTOTOBOMY 3a4ETy.

N3ydyeHne [OUCHUILIMHBI JIOJDKHO CONPOBOXKAATHCA HMHTEHCHUBHOM  CAMOCTOSITEIBHOM
paboTOl CTYIEHTOB C PEKOMEHJIOBAaHHBIMU NPENOJABATENIAMU JIMTEPATYPHBIMU UCTOYHUKAMU U C
MaTepuaIaMHu, MMOTYYCHHBIMU Ha JICKIIMOHHBIX, TPAKTHYECKHUX 3aHATUAX U JIA0OpATOPHBIX paboTax.
CTyaeHT NOMKEH MOMHUTh, YTO HAYMHATh CAMOCTOATENIbHBIE 3aHATHUS CIEAYET C IEPBOrO JIHSA
M3Y4YEHUs TUCHHUILIMHBI U IPOBOJUTH UX PErysispHO. O4YeHb BaKHO MPWIOKUTH MAKCUMYM YCUITUH,
BOJIU, YTOOBI 3aCTaBUTH ce0s pabOTaTh C MOJHOM HArpy3KOH C MEPBOrO JIHS.

Kaxxaplii CTyAeHT HOKEH caM IUIAHHPOBATh CBOIO CAMOCTOSTEIBHYIO padOTy, UCXOMAS U3
CBOMX BO3MOKHOCTE€H M MPUOPUTETOB. DTO CTUMYJIHPYET BBINOJIHEHHE PabOThI, co3laeT Oolee
CIIOKOMHYIO 0OCTaHOBKY, YTO B UTOT'€ IMOJIOKHUTEIHLHO CKa3bIBACTCS HA YCBOSHUHU MaTepHaIa.

Ha ocHoBe u3yueHusi peKOMEHI0BaHHOW JIUTEPATYpPhI 11eJ1IeCO00Pa3HO COCTABUTh KOHCIIEKT
OCHOBHBIX TEPMHHOB, TIOJIOKEHUH U OMPEICIICHHIA, TPEOYIOINX 3aIOMHUHAHUS U HEOOXOUMBIX JIJIS
OCBOEHMS PA3JEJIOB IUCUUILINHBI.

Jist iogoTBOpHOM pabOThl HEMAJIOBAKHOE 3HAYEHHWE HMMEET OOCTaHOBKA, OpraHu3aIus
pabouero mecta. Hy:xHO 106uUThCs, 4TOOBI MECTO pabOThI MO BO3MOXKHOCTU OBLIO MOCTOSIHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JenaeT ee 0ojee MIoA0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBHCUT
OT NPaBUJIIBHOTO YE€PEeNOBaHMs Tpyda U oTAbiXa. [loaTomMy Kaxkaple yac WM JBa CIEAYyET JeJaTh,
nepepbiB Ha 10-15 muHyT. BBIXOAHBIE NHM JIydllle TMOCBSITHUTH AKTUBHOMY OTIBIXY, 3aHSTHSAM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3AyXe U T.J. [laxke nepexinoyeHue ¢ 0OJHOr0 BU1a YMCTBEHHOU
paboThl HA APYTON MOXKET CIIY>KHUTh AKTUBHBIM OT/IBIXOM.

Oco0oe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 GpopM 0OyueHUs U KOHTPOIS
camocrosTenbHoil paboTsl. KoHcynbTupoBanue mnpezanosnaraeT ocooblM 00pa3oM OpraHU30BaHHOE
B3aUMOJICHCTBUE MEXKIy IPENo/IaBaTesieM-KOHCYJIbTAHTOM W CTYJEHTAaMH, HAMpaBICHHOE Ha
paspetneHue mpoOIeM U BHECEHUE MTO3UTUBHBIX U3MEHEHUH B JESATEIHHOCTD CTYCHTOB.

7. ®oH/1 OLIEHOYHBIX CPEACTB

DopMa NPOMEKYTOUHON ATTECTALMM: IK3AMEH.

[IpomexyTouHas artecTanus oOy4arommxcs B (opMme -dK3aMeHa MPOBOJUTCS IO
pe3ynbTaTaM BBIMIOJHEHUSI BCEX BUIOB yueOHOW paOOThI, MPEAYCMOTPEHHBIX YU€OHBIM TUIAHOM T10
JaHHOW TUCHUIUIMHE (MOIYJI0), MPU ATOM YYHUTHIBAIOTCS PE3yIbTaThl TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH B TeueHue cemectpa. OleHKa CTEeNeHH JOCTIKEHUSI 00YyJaronuMuUCs TIaHUPYEMBIX
pe3yabTaTOB OOYYEHUs MO JTUCHUILIMHE (MOIYII0) MPOBOAUTCS TPEMOJABATEIEM, BEIYIINM
3aHATHS 110 JAUCUUIUIMHE (MOJYJI0) METOJOM 3KCIEepTHOW omeHkHu. [Io uToram mpomexyTouyHOM
aTTecTally MO JUCIUILIMHE (MOAYIIIO) BHICTABIISIETCS OLIEHKA «3aUTEHO» WIIN «HE 3aY4TEHO».

K nmpomMexxyTouHO#l aTTecTanuu JOMYCKarOTCA TOJIbKO CTYAEHTHI, BBHIIIOJIHHUBIINE BCE BHJIbI
yueOHO paboThl, MPeIyCMOTPEeHHbIE paboueil mporpaMMoil mo AucHUILTUHE «OCHOBBI CTPOCHHUS
TBEPJAOTO TEJIAN:

HIxaJjia oneHUBaAHUA Onucanne

BreimonHeHsl Bce BHIBI y4eOHOUM paboOThI, MPEeayCMOTpPEHHBIC
yueOHbIM T1aHOM. CTyIEeHT JeMOHCTPUPYET COOTBETCTBHE
3HAaHWUW, yMEHWH, HaBBIKOB TMPHUBEACHHBIM B  TabOIHIax
ToKa3aTesel,  omepupyeT  NPUOOPETEHHBIMH  3HAHHSIMH,

3aureHo
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YMEHHUAMM, HaBBIKAMH, MPUMEHICT MX B  CHTyalMsX
MOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTyT OBITH JOIMYIICHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHsS IpHU
AQHAJIMTUYECKUX Ollepalusax, IEPeHOCe 3HAaHUM M YMEHHMU Ha
HOBBIE, HECTAHJJAPTHHIC CUTYaLUH.

He Beimonnen oauH wiam Oosnee BUAOB Y4YeOHOW paboOTHI,
MPETYCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYIEHT AEMOHCTPUPYET
HEIMOJIHOE  COOTBETCTBHE  3HAHWH,  YMCHUH,  HaBBIKOB
MPUBEJACHHBIM B  Ta0iMIax TOKa3aTeNel, JOMYCKAaITCs
3HAYUTEIIBHBIC OMIMOKH, TPOSBJISCTCS OTCYTCTBHE 3HAHHIM,
YMEHHIA, HABBIKOB 10 PSIy MOKAa3aTeNel, CTYJCHT HCIBITHIBACT
3HAYUTEIIBHBIC 3aTPYJHCHHUS IPH OINCPUPOBAHUM 3HAHUSAMHU MU
YMEHHSIMH TIPU MX TIEPEHOCE HAa HOBBIC CUTYAI[UH.

He 3aureno

7.1  OueHo4YHBbIE CpeaCTBA
3aueTHoro Ouera:

IIpuMmep 3a4eTHOrO OMJIETA
1o Kypcy «OCHOBBI CTPOEHHS TBEPAOI0 TeJIa)

MHUHUCTEPCTBO OBPA30BAHIUS 1 HAYKY POCCUIICKOM ®EJIEPAIIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXX/IEHUE
BBICILIET'O OBPA3OBAHMS
«MOCKOBCKMI NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MOJHUTEX)

®akynasrer TPAHCIIOPTHBIN, kadeapa «/uHAMHKa, IPOYHOCTH MALIMH H CONPOTHBIICHHE MATECPHATIOBY
Jucnunnmza OCHOBBI CTPOEHHSI TBEPIOTO Tela

Hanpasnenue 15.03.03 «[IpukmnagHas MexaHUKa»

Kypc 1, cemectp 1

3AYETHBINA BIIET Ne 7.
1. Ynpyras u nnactudeckast nedopmanus TBEpAbIX Tell. 3akoH ['yka.

2. OCHOBHEBIE 3aKOHOMCPHOCTH INIACTHUYCCKOTO TCHCHUA MATCPHUAJIOB.

YTBepkaeHO Ha 3aceflaHiu Kaeaphr «  » 201_ r., nporokon Ne .

3aB. kadenpoii /A.A.CxBOp1OB/
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Iepeuens BompocoB k 3x3ameny (OITK-2, OTTIK-4)

Bomnpocsl Kox xommnerenun
Llenmu u 3amaum kypca. Mcropus pa3Butus Hayku o ¢usuke tBepaoro | OITK-2, OIIK-4
tena. OCHOBHBIE TUIIOTE3bI U JOMYIIEHUS.
ArperaTHbl€ COCTOSIHMSI BELLIECTBA. OIIK-2, OIIK-4
Oco0eHHOCTH CTPOEHUS TBEPOTO Tea. OIIK-2, OIIK-4
Cunel Ban-nep-Baaica. OIIK-2, OIIK-4
HonHast cBsI3b B KpUCTaJLIaX OIIK-2, OIIK-4
KoBaseHTHas cBA3b B KpUCTaIax OIIK-2, OIIK-4
Meramnnueckas CBA3b B KpUCTAILIaX OIIK-2, OIIK-4
CuJibl OTTAJIKMBAHMS B TBEPIBIX TEIaX OIIK-2, OIIK-4
Kpucrannnueckas pemrerka u pemerka bpasa OIIK-2, OIIK-4
O06o3HaueHue y3JI0B U HANPABJICHUN B KPUCTAJIIE OIIK-2, OIIK-4
O06o3HaueHune WIOCKOCTEeH B KpUCTalie, MHAEKCH Muuiepa OIIK-2, OIIK-4
JedeKThl KpUCTAITNYECKOM peleTKH OIIK-2, OIIK-4
Hedextsl Openxens u LoTTkub npumecH B TBEPABIX TeIax OIIK-2, OIIK-4
Ynpyras u mactudeckas aeopmarust TBepAbIX Ten. 3akoH ['yka OIIK-2, OIIK-4
OcHOBHBIE 3aKOHOMEPHOCTH IIIACTUYECKOT0 TEUEHUSI KPUCTAIUIOB OIIK-2, OIIK-4
[Tonstue o quciaokanusax. OCHOBHEIC THIIBI JUCIOKAIIHI OIIK-2, OIIK-4
Cuibl, HEOOXOIUMBIE JJIs TIEPEMEIICHUS UCIOKAINI OIIK-2, OIIK-4
Pazpymenue tBepabix Ten. XpyInkoe U BA3KOE pa3pylLICHUE OIIK-2, OIIK-4
TeopeTnueckas u peanbHas IPOYHOCTb TBEPABIX TEJ OIIK-2, OIIK-4
CnocoObl OITMCaHMS COCTOSIHUS KOJUUICKTUBA gactun. | OIIK-2, OIIK-4
TepMoaMHaMHUECKOE€ OMUCAaHUE M  CTATUCTUYECKOE  OINHUCAHHE
KOJUICKTHBA YaCTHII
Yucno cocTOAHUM U1l MUKPOYACTHIL] OIIK-2, OIIK-4
DyHKIMSA paclpeeTIeHUs 111 HEBBIPOKICHHOIO Ta3a OIIK-2, OIIK-4
OyHKIMS pacpeesieHns 1 BBIPOXKIEHHOT0 raza (hepMHOHOB OIIK-2, OIIK-4
OyHKIMS pacpeeseHus Ui BBIPOXKIEHHOTO ra3a 0030HOB OIIK-2, OIIK-4
TennoBsle cBOMCTBA TBEPABIX Tel. [IoHATHE O HOPMATIBHBIX OIIK-2, OIIK-4
KOJIe0aHUSIX PEIICTKH
CriekTp HOpMaJIbHBIX KOJe0aHUH peleTKH OIIK-2, OIIK-4
[TonsiTrie 0 poHOHAX OIIK-2, OIIK-4
TermoeMKoCTh TBEPIOTO Tela OIIK-2, OIIK-4
TennoeMKoCTh 3JIEKTPOHHOTO Ta3a OIIK-2, OIIK-4
TemnnoBoe pacIMpeHne TBEPbIX TEJ OIIK-2, OIIK-4
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