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1. Hean, 3a1a4M ¥ IVIAHMPYEMbIe Pe3yabTAaThl 00y4YeHHsI 110 AMCHHUILIMHE

Lenv Oucyunaunvl Gopmuposanue 3HAHUU 00 OCHOBAX CMPOEHUs MEepPA02o Mmend—
Ooeghexmam cmpyKmypsl KPUCMAITULECKUX Mell, MeXAHUYeCKUM C80UCMEAM KPUCMANLI08, 30HHOU
meopueti meepovlx men, OUHAMUKOU KPUCMALIUYECKOU peuemKy, MASHUMHLIMU CEOUCMBAMU
meepovix men u noaynposooHuxamu. Kypc npuzean cozdame yenocmuoe npeocmasgieHue o
npeomeme, pacuupums U OONOJIHUMb NOJYYEeHHble 3HAHUS U3 COOMBEMCMEYIOWUX pazoenax oowel
@uzuku, oceemums cospemeHHble 0CMUNCEHUs PUSUKU MBepO02o med.

3aoauamu kypca aensomcs.

-081adeHue npoepammHbiM MAmepuaiom

-Vmenue 6ocnpouzeooums meopemuueckuti mamepuai

-Vmenue dasamov kauecmeennvle 00bACHEHUs ABLEHUAM 8 PAMKAX OCHO8 KYpCd

O6yuenne mno gucuumuiiHe «OCHOBBI CTPOEHHS TBEPAOrO Tela» HANpPaBJIEHO Ha
dhopmMupoBaHHe Y 00YHIAOIINXCS CICTYIOIINX KOMIIETCHITUH:

Kox n HamMeHOBaHHe KOMIIETEHIM I Ilepeyenb mIaHUpPyeMbIX pe3y/1bTATOB
00y4YeHUs1 10 JMCUMILINHE
OIIK-1. Cnoco0OeH npUMEHSATh 3HaTh:
€CTECTBEHHOHAy4YHbI€ U OOIIeHHKEHEPHbIE - CTPOEHHUE TBEP/IOTO TEJIa

- OCHOBHBIC lle(i)q)eKTBI U BUbBI KpI/ICTaJ'IJ'II/IT-IeCKI/IX
pEIIeTOK MaTepraia.
YMeTh:

3HAHMSI, METOJIbl MaTEMaTHYECKOT 0 aHaJIn3a U
MOJENUPOBaHUs B MPOo(hecCHOHATbHON

JIEATEIIBHOCTHU

- OOBICHHUTD IMMOBCACHUE TBEPABIX TEI IIPU
W3MEHEHUSIX BHEIIHUX BO3JEUCTBUUA W pa3mepa
CTPYKTYPHBIX 3JIEMEHTOB.
Biaaners:
- METO/IaMH 1 HaBBIKAMH pacuera GU3NIECKUX
CBOICTB pPa3IMYHBIX MAaTEPHAJIOB.

2. MecTo IUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl

JlucruniauHa OTHOCUTCS K 00s3aTesibHOM YacTH Os10ka b1 «/lucuuminabl (MOTyIIN ).

N3ydeHne NUCHUIIIMHBI OCHOBAHO HA 3HAHMSX M YMEHUAX, MOJYYCHHBIX MPU U3YYECHHUH
CHEAYIONIUX AUCIUIUINH:

- @usnka

- Marematuka

3HaHUA ¥ YMEHUS, MOJIyYEHHBIE HA JUCUUIUIMHE HEOOXOAUMBI IS M3YYCHHs CIETYIOIIUX
IUCIUTINH:

- ConpoTHBIICHUE MAaTEPUATIOB

- MarepuanoBenenue

- Teopus ynpyroctu



3. CTpyKTypa u coaepkaHue AUCUMILIMHBI

OO0111ast TPYI0EMKOCTh AUCIUIUIMHBI COCTABIISACT 2 3a4eTHBIC eAUHUIBI (72 yaca).

3.1 Buabl yueOHoIi padoThl U TPY10eMKOCTH
. Buja yue6Hoii padoThi KOJ:;:z;TBO CeMeICprI
1 | AyauTopHblie 3aHSITHSA 36 36
B ToM uucne:
Jlexuun 18 18
CeMuHapcKue/IpakTHUECKHE 3aHITHS 18 18
JlabopatopHbIe 3aHATHS 0 0
2 | CamocTosiTeibHAsI padoTa 36 36
3 | Ipome:kyTouHasi aTTecTALUSA
3auet/nmud.3auer/7K3aMeH 3auer 3ader
Htoro 72 72




3.2 TeMmaTH4yecKHH IJIaH H3YYCHHUSA NTUCHUIIJINHBI

o/

Paznen

Cemectp

Henens
cemecTpa

Buner yuebHoi paboThI,
BKJIIOYAsi CAMOCTOSITENIbHYIO
paboTy CTYy/ICHTOB, U
TPYJAOEMKOCTh B Yacax

Bunpl caMmocTosiTenbHON paboThl
CTYJICHTOB

dopma
arTecTalyn

JI. | Mp. | JIa6. | CPC | KCP | K.P. |K.IL | PIP | Ped. | K.pa6.

5 | 3

IlepBblii cemecTp

1.1

BBoanas gexuuss. OCHOBHBIE

ArperaTHbl€ COCTOSHUS
BeulecTsa. [Ipumenenue
IIPUHIUAIIOB OCHOB CTPOCHUSA
TBEPJIOrO TEJla B TEOPUH U
IIPAKTHKE.

IIOHATHUA (1)I/ISI/II(I/I TBEPOAOTO TECJIA.

1-2

1.2

BBoanoe npakruueckoe
3a"saTHEe. CTPYKTYpBI
KPUCTAILJIOB U BUJIBI 1€(DEKTOB
KPUCTAJUTMYECKOM PEIIETKH.
Turnsl cBsizel. DHEPrus CBA3CH.
Knaccudukarnus TBepabIx el
110 TUIIaM CBSI3U.

1-2

2.1

Bunpl nedexron
KPUCTAJUTHYECKOM PEIICTKH:
HYyJIbMEpHbBIC JC(PEKTHI,
OJIHOMEpPHBIC, IBYMEPHBIC U

TpeXMepHBIE IE(EKThI PEIIETKH.

3-4

2.2

Bunpr nedexron
KPUCTAJUIMYECKON PEIIETKH:
HYJBMEpPHBIC JePEKTHI,

OJIHOMEpPHBIE, IBYMEPHBIE U




TpeXMepHbIE JePEKThI PEHIETKH.

3.1

VYnpyras u miiacTuyeckas
nedopmarus. 3akoH ['yka.
Koappunuent [lyaccona.
HcnbiTanue maTepuanoB Ha
PaCTsSKEHHE — CXKaTHE.
MexaHnuecknue XapakTepuCTUKU
MarepuanoB. OCHOBHBIE
3aKOHOMEPHOCTH
MIJJACTUYECKOTO TEUEHHUS
kpucramios. [lonstue
nucinokanui. Bekrop broprepca
u KoHTYp broprepca. Kpaessle,
BUHTOBBIE U CMEILIAHHBIE
JUCJIOKAIUU.

5-6

3.2

VYrpyras u miactuueckas
nepopmarnus. 3akoH ['yka.
Koaddunuent [lyaccona.
HcnbiTanne matepuaioB Ha
pacTsKEHHE — CXKaTHE.
MexaHnyeckne XapakTepUCTUKU
MarepuanoB. OCHOBHbIE
3aKOHOMEPHOCTH
MJIACTUYECKOTO TEUCHUS
kpuctasmios. [lonstue
nucnokanui. Bekrop broprepca
u KoHTYyp broprepca. Kpaessie,
BUHTOBBIE U CMEIIIaHHBIE
JUCJIOKAIUH.

5-6




4.1

[ToHATHE O HOPMATIBHBIX
KosiebaHusax pemeTku. CrexTp
HOPMAaJIbHBIX KOJIEOAHUN PEIIETKH.
[Tonsitre 0 hoHOHAX.
TermoeMKoCTh TBEPIOTO TEIIA.
TennoeMKoCTb 37EKTPOHHOTO ras3a.
TennoBoe pacmMpeHne TBEPIbIX
Tell. TernnonpoBOAHOCTb.

7-8

4.3

[TonATHE O HOPMATIBHBIX
KojeOanusx pemerku. CexTp
HOPMaJIBHBIX KOJIEOAHUI PEIIETKH.
[Tonsatue o oHOHAX.
TermmoeMKoCTh TBEPIOTO Tea.
TennoeMKoCTh JIEKTPOHHOTO Ta3a.
TennoBoe pacuMpeHne TBEpIbIX
tell. TennonpoBOAHOCTD.

7-8

5.1

CriocoOBI ONMHUCaHU
MaKpOCKOITHYECKOH CHCTEMBI U
KOJUIEKTHBA YaCTHII.
HeBbIpokIeHHBIC U BBIPOXKICHHBIC
KOJUIEKTUBBI YacTuIil. Yucio
COCTOSTHUI MHKPOYACTHIL.
OyHKIHS pacipeeiIeHus
HEBBIPOXKACHHOTO Ta3a. OyHKIHSI
pacrpeesieHus BBIPOXKICHHOTO
raza gpepMroHOB. DYHKITHSI
pacnpeeieHus: BBIPOXKICHHOTO
rasa 0030HOB.

9-10

5.2

CriocoObl ONMHUCaHU
MaKPOCKOITMYECKOW CHCTEMBI U
KOJUIEKTHBA YACTHIL.
HeBbIposkieHHBIC ¥ BRIPOXKICHHBIC
KOJUIEKTUBBI YyacThll. Yucio

9-10




COCTOSIHMI MUKpPOYACTHII.
OyHKIMSA paclpeaeIeHus
HEBBIPOKJICHHOTO Ta3a. OyHKIus
pacrpeiesieHus BBIPOKICHHOTO
ra3a ¢pepMroHOB. DyHKIIHS
pacrpeiesieHus BBIPOKJICHHOTO
raza 0030HOB.

6.1

DHepreTuyeckue ypoBHU
CBOOOHBIX aTOMOB.
O0600611ecTBIEHUE PTIEKTPOHOB B
KpUCTaJU1aX. DHEPreTUYECKUN
CTIEKTp DJICKTPOHOB B KPHCTAJLJIE.
3aBHCHMOCTB SHEPTUH JIEKTPOHA
OT BOJIHOBOTO BEKTOPA.
3aroJHEeHHUE 30H AJICKTPOHAMH.
JIMANEeKTPUKH, TPOBOIHUKHU U
MIOJIyITPOBOAHUKH.

11-12

6.2

DHEPreTU4ecKue ypoBHU
CBOOOHBIX aTOMOB.
O060011ecTBIEHNE AIEKTPOHOB B
KpHCTau1aX. DHEPreTUYECKUI
CIIEKTp AJIEKTPOHOB B KpHUCTAJLIE.
3aBUCUMOCTb YHEPTHH AIEKTPOHA
OT BOJIHOBOTO BEKTOPA.
3arnoHeHue 30H JIEKTPOHAMHU.
JIMDIeKTPUKH, TPOBOJIHUKH U
TIOJIYTIPOBOIHUKH.

11-12

7.1

MarsuTtHoe 110J1€ B MarHeTUKax.
MarsuuTHbIE CBOMCTBA TBEPIABIX

Ten. MarHuTHBIE CBOMICTBA aTOMOB.

[Tpupona tnamarHeTusma.
[Tpupoa mapamaraeTusma.
ITpupona GpeppomarneTusma.

13-14




10

AntudeppomarueTusm.
MarsHuTHBIN pe30HaHC.

7.2

MarsuTHO€ 10JIe B MAarHETUKAX.
MaruuTHbIE CBOMCTBA TBEPBIX
Ten. MarHuTHBIE CBOMCTBA aTOMOB.
[Ipupona nnamarneTusma.
[Ipupona mapamarseTusma.
[Ipupona peppomarnerusma.
AHTH(hEpPPOMArHETU3M.
MarsHuTHBIN pe30HAHC.

13-14

8.1

CobcTBeHHbIE U TPUMECHBIE
OIypoBOAHMKU. [ToHsATHE O
nplpkax. ITonoxenne ypoBHs
depMH U KOHLIEHTPALIHS
CBOOOIHBIX HOCUTEJIEH B
MOJIYITPOBOHHKAX.
HepasnoBecusie Hocutenn. PaboTa
BbIX0/1a. KOHTAKT IByX METAJIJIOB.
KonrakT metamna ¢
oIynpoBoAHUKOM. KoHTakT nByX
MIOJIYITPOBOJHUKOB C PA3TUYHBIM
TUIIOM [TPOBOJIUMOCTH. P-NIepexon
B MOJYITPOBOJHHKAX.

15-16

8.2

CoOcTBeHHbIE U IPUMECHBIE
nostynpoBoaHukHu. Ilonsatue o
npIpkax. I[Tonoxenue ypoBHs
depMu U KOHLIEHTpaLUs
cBOOOJIHBIX HOCHUTENEH B
MIOJIYIIPOBOJHUKAX.
HepaBHoBecHble Hocutenu. Pabora
BbIxoZa. KOHTaKT IByX METaUIOB.
KoHTakT meTaiia ¢

15-16
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MOJyNpOBOAHUKOM. KOHTaKT IBYyX
MOJIYIIPOBOJHHUKOB C Pa3JIMYHBIM
THUIIOM IIPOBOJAMMOCTH. P-NIICPEXONa
B ITOJIYIIPOBOTHUKAX.

8.3

CoOcTBEHHBIE U IPUMECHBIE

OIyIpoBOAHMKU. [ToHsATHE O

nplpkax. ITonoxenne ypoBHs
®epMH U KOHLIEHTPALIHS
CBOOOJHBIX HOCUTEIEH B

MTOJYITPOBOTHHKAX.
HepasHnoBecnble HocuTenu. Pabora
BBIXO/1A.

15-16

9.1

KonTakT aByx MetaiuioB. KoHTakT
MeTajula C MOJIYIMPOBOAHUKOM.
KoHTakT ABYX MOJIyIIPOBOJHUKOB C
Pa3IMYHBIM TUIIOM IIPOBOJAUMOCTH.
p-Nnepexon B NOJYNPOBOIHUKAX.

17-18

9.2

KonTakT aByx MetaiuioB. KoHTakT
MeTajla C MOJyIPOBOIHUKOM.
KoHTakT ABYX MOJIYyIPOBOTHUKOB C
Pa3IMYHBIM THUIIOM ITPOBOJAUMOCTH.
p-nNmepexo B MOJYMPOBOHUKAX.

17-18

Bcero 3a 1-b1ii cemecTp

18

18

36

NTOI'O

18

18

36




3.3 Conaep:xkaHue TUCHUTITUHBI

Tema 1.Kpucraniudeckasi CTPyYKTypa TBepAoro Tena, Ae@eKTbl KPHCTALIMYECKON
pelIeTKH.
OcHoBHblEe MOHATHS (DU3UKU TBEPAOTO Teia. ArperatHble COCTOSIHMS BeuiecTtBa. lIpumenenue
IIPUHLIAIIOB OCHOB CTPOEHUS TBEPAOIO TEJIa B TEOPUU U IPAKTHUKE.
Tema 1.Kpucraniudeckasi CTpPyYKTypa TBepAoro Tenaa, JAedeKTbl KPHCTALIMYECKON
PelIeTKH.
Tunsl cBsizelt. DHeprus cBszell. Kiaccudukanus TBepAbIX TeI MO TUIAM CBs3H. Buabl nedexton
KPUCTANTMIECKON pPEUIeTKH: HyJbMEpHBIC Ie(EeKThl, OJHOMEPHBIC, JBYMEPHBIE W TPEXMEPHBIC
ne(eKThl pemmeTKy.

Tema 2.MexaHu4ecKkue CBOMCTBA KPHCTA/LIOB, ynpyrue aedopManmu, Iiactuyeckue
negopmanum, 3akoH I'yka, noHsiTHE AUCIOKALMA.
VYopyras u mnactuyeckas aedopmanusa. 3akoH ['yka. Koapduuument Ilyaccona. HcmbiTanue
MaTepHuaJoB Ha pacTsLDKEHHME — CokaThe. MexaHW4YecKue XapaKTepUCTHKU MarepuaioB. OCHOBHBIE
3aKOHOMEPHOCTH IIJJACTUYECKOTO TeueHusl Kpuctawios. Ilonsatue nuciokanuii. Bekrop broprepca u
KOoHTYp Broprepca. KpaeBbie, BUHTOBbIE U CMEIIAHHBIE TUCIOKALIUU.

Tema 3. TenioBbIe CBOHCTBA KPUCTAJLIOB, IHHAMHMKA PELIETKH.
[TonsiTie 0 HOpMaNbHBIX KoJieOaHUsX pemieTkd. CHEeKTp HOPMAaNbHBIX KOJeOaHUN pEIIeTKH.
[Tonsitie o poHoHax. TemnoeMKOCTh TBEPIOTo Tena. TemIoeMKoCTh IEKTPOHHOro Tras3a. TemnnoBoe
paciiupeHue TBepAbIX Tel. TernionpoBOAHOCTb.

Tema 4.DneMeHTbl (U3MUYECKOH CTATHCTHKH, BbIPOXKIEHHbIe W HEBBIPOKIECHHbIE
KOJIJIEKTHBBI.
CriocoObl OmMcaHusT MaKpOCKOMUYECKOW CHCTEMBbl M KOJUIEKTHBa 4YacTull. HeBbIpoXkaeHHbIE U
BBIPOXJCHHbIE KOJUIEKTUBBI yacThil. Yucio cocrtossHMil mMukpodactull. DyHKIus pacrpenencHus
HEBBIPOXKJAEHHOr0 Ta3a. DYHKUHMS paclpeleieHus] BBIPOXKAEHHOTO ra3a (GepMuoHOB. DyHKIIHSA
pacnpesesieHus: BBIPOXKASHHOTO raza 6030HOB.

Tema 5.30HHasi TeOpUs TBEPIbIX TeJ.
DHepreTuyeckiue YPOBHHU CBOOOAHBIX aTOMOB. (O000IIECTBIEHUE 3JIEKTPOHOB B KpHUCTaJIaX.
DHepreTM4yecknii CHeKTp DSJIEKTPOHOB B KpUCTaie. 3aBUCHUMOCTh HHEPrUHM JJIEKTPOHA OT
BOJJHOBOTO  BEKTOpa. 3alloJIHEHHWE 30H  JJeKTpoHamH. JIMDNEKTpUKH, TMPOBOJHUKUA U
MOJIYTIPOBOIHUKH.

Tema 6.MaruuTHble CBOiCTBA TBEPABIX TeJl.
MaruuTHoe mMojie B MarHeTHkax. MarHWTHBIC CBOMCTBAa TBEPIBIX TeJl. MarHuTHbIC CBOWMCTBA
atomoB. Ilpuponma amamarnermsma. IIpuponma mapamarmetusma. Ilpupona deppoMarHeTusma.
AnTtudeppomaraeTusM. MarHUTHBIA PE30HAHC.

Tema 7.I101ynpoBOAHMKH M KOHTAKTHbBIE ABJICHUS B TBePAbIX TeJax.
CoOcTBeHHBIE U ITPUMECHBIE OTYNpoBOAHUKHU. [ToHsTHE 0 Apipkax. Ilonoxenue yposus depmu u
KOHIIEHTpanusi cBOOOJHBIX HOCHUTENEeH B mosynpoBoJHMKax. HepaBHoBecHble HocuTenu. Pabora
Bbixofa. KoHrakr nByx wmeramuioB. KoHTakT Meramia ¢ moiaynpoBOJHMKOM. KOHTakT aByX
IIOJIYIIPOBOJHUKOB C PA3JIMYHBIM TUIIOM IIPOBOAUMOCTH. P-NIIEPEXO0] B MOIYIIPOBOAHHUKAX.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.CemuHapckue/IpaKTHUECKUE 3aHATUS
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ITpaktuyeckoe 3ausrue Nel «BBomHOE npakTHueckoe 3anaTue. OCHOBHBIE MOHATHUS
(u3uKH TBEPAOTo Tena. ArperaTHble COCTOSIHUS BEIlleCTBa»

[MpakTrueckoe 3anstue No2 «l[puMeHeHnE MPUHIUIIOB OCHOB CTPOEHUS TBEPJOTO TEJIA
B TeOpuU U mpakTuke. CTPyKTYypbl KPUCTAIIIIOB U BUJIBI 1€(PEKTOB KPUCTALTUYECKON
PCHICTKU»

I[Mpaktuyeckoe 3ansatue Ne3 «Tunel cBsizeld. DHeprus cszeld. Knaccudukanms TBepabix
TEJI [10 TUIIaM CBSI3U»

IMpaktuueckoe 3ausitue Ned «Ympyras U tuiactuueckast aedopmariiusi. 3akon ['yka.
Kosdpdunuent [lyaccona. McnpiTanne MaTepraioB Ha pacTsSyKEHUE — CKATHUE.
MexaHnveckne XapakTepUCTUKU MAaTEPUATIOB»

[Mpaktudeckoe 3ansTrue Ne5 «OCHOBHBIE 3aKOHOMEPHOCTH IUIACTUYECKOTO TEYEHUS
kpuctaioB. [lonsatue gucnokauuii. Bexrop broprepca u koutyp broprepca. Kpaesebie,
BUHTOBBIC U CMELIAHHBIC TUCIOKALUNA»

[Ipaktuyeckoe 3ansaTHE Neb «CriocoOBI OMMCAHUS MAKPOCKOTTNIECKOH CHCTEMBI U
KOJUJIEKTHBA 4aCTHII. HGBBIPO)KI[GHHI)IG W BBIPOKJICHHBIC KOJIJICKTUBBI YaCTHII. Ywucio cocTosHui
MHKpodacTull. DYHKIMSA pacpeeeHUs] HEBBIPOKIAEHHOTO ra3a. yHKIMs pacnpeneseHus
BBIPOKJICHHOTO Ta3a GpepMroHOB. DYHKIHS pacrpeelieHIs] BBIPOKISHHOTO raza 0030HOB»

[IpakTueckoe 3anarue Ne/ «QHepreTuuecKkrue ypoBHH CBOOOIHBIX aTOMOB.
OO0o001mecTBIeHNE ITEKTPOHOB B KPHCTAIUIAX. DHEPTeTHYECKUH CIIEKTP 3JIEKTPOHOB B KPUCTAIIIE»

[TpakTaeckoe 3anaTHe Ne8 «3aBUCUMOCTD SHEPTHUH 3JICKTPOHA OT BOJIHOBOTO BEKTOpA.
3anoJIHEHHE 30H JIEKTPOHAMU. J{M3IEKTPUKH, TPOBOJHUKHU U MOJIYIIPOBOJHUKH»

[IpakTuueckoe 3ansTue Ne9 «MarauTHoe 1mojie B MarHeTHKax. MarHUTHBIE CBOMCTBA
TBEpABIX T€J. MarHuTHbIe CBOMCTBA aTOMOB. [Ipupona nuamarneTuzma»

4. YueOHO-MeTOAMYEeCKOe M HHPOPMALIMOHHOE 00ecTieyeHmne
4.1 OcHoBHas JUTEpaTypa

1. baxanos, B. JI. Mexanuka aegopMupyeMoro TBEpAOTo Teja : ydeOHOe mocooune
st By30B / B. JI. BaxkanoB. — Mocksa: M3natensctBo FOpaiit, 2020. — 178 c. — (Bricmiee
obpasoBanue). — ISBN 978-5-534-04104-0.

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

2. MartepuanoBeieHue 1 TEXHOJIOTHS MaTepuanoB B 2 4. YacTts 1 : yueOHUK amist
akanemuueckoro 6akamappuara / I'. I1. detucos [u ap.] ; mox penakmueii I'. I1. detucora. — 8-¢
u31., mepepad. u qomn. — Mocksa : M3narensctBo FOpaiit, 2019. — 386 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-06770-5.

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

4.2 JlomonHMTE/IbHAA JIUTEPATypa

1. bougapes, b. B. Kypc obmieii ¢puzuku B 3 ku. Kuura 3: TepmoguHaMuka,
cTaTUCTHUecKas (pu3MKa, CTpOCHHE BellecTBa: yueOHUK i OakanaBpoB / b. B. bonnapes, H. I1.
Kanamnuxkos, I'. I'. Cnupun. — 2-e u3n. — Mocksa: U3natensctBo HOpaiit, 2019. — 369 ¢. —
(BPakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-1755-0/

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



https://urait.ru/bcode/453913
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https://urait.ru/bcode/425491
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4.3  DieKkTpoHHBbIe 00pa3oBaTebHbIe Pecypchl
«OCHOBBI CTPOCHHUS TBECPAOTO TECIIa.

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

S. MarepuanbHO-TeXHHYECKOE o0ecneyeHmne
. Aynmutopun IS IPaKTHYECKUX 3aHATHH Kadeaps! «/lnHaMuka, IpOYHOCTh MAIIH U
conpoTtusiieHue MmarepuasioB» (aya. H-211a, H-209) ocnamiennsie:
1. MenoBas nocka
2. [TpoekTop
3. Hacrtennsrii sxpan
6. MeTtoanyeckue peKoOMeHIaAMHU

6.1 Meroanueckue peKOMeHIANH ISl TPENoAaBaTe/isl 0 OPraHu3aluu
o0y4eHus

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3moxHO npoBeieHNe 3aHATHI U aTTeCTallMi B TUCTAaHIIMOHHOM (opmare ¢ MpUMEHEHUEM
cUCTeMbl TUcTaHIMOHHOrO oOy4yeHust yHusepcutera (CHO-LMS). Iopsanok nmpoBeneHus padboT B
IMCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACITBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa TI0
yueOHOM paboTe 1/Uiu IIEHTPOM y4eOHO-METOANYECKON pabOTHI.

Meroauka mnpenogaBaHus AUCUUIUIMHBI «CONPOTUBIEHUE MATEpHaJIOB» M pean3alus
KOMIIETEHTHOCTHOTO IOJXOJAa B M3JIOKEHHMM M BOCHPHUATHM MaTepHana IpeaycMaTpUBaeT
UCIOJb30BAHUE CIEAYIOIIUX AaKTUBHBIX M MHTEPAaKTUBHBIX (OpPM MpPOBEACHUS TPYMNIOBBIX,
WHAWBUIYAJIBHBIX, ayAUTOPHBIX 3aHATHH B COYETAaHMM C BHEAyAUTOPHOH pabOTOl C LEeIbIo
(hopMupOBaHUS U pa3BUTHA MTPOPECCHOHATBHBIX HABBIKOB, 00 YUAIOIIIUXCS:

— MOJTrOTOBKA K BBITIOJHEHUIO JJA0OPATOPHBIX pabOT B Ja0OPATOPHUAX By3a C MOCIICAYIOITUM
pacueToM M 3aluToH;

— 3aIlUTa U MHAUBUIYAJIbHOE OOCYXK/IEHHE BBIIOJIHAEMBIX pacueTHO-IrpaduuecKux padoT;

— OpraHu3alusi W IPOBEIEHHE TEKYILEro KOHTPOJId 3HAHUM CTyAEHTOB B (opme
TECTUPOBAHUS;

B3aumopelicTBue mnpenojaBatens €O CTYJEHTaMH MOXHO pa3elIuTh Ha HECKOJIBKO
COCTaBIISIIOIIUX — JIEKIIMOHHbIC, NMPAKTUUECKHE M JIAOOPATOpPHBIE 3aHATHS M KOHCYJIbTHPOBAHHUE.
[IpenonaBatenp JOKEH MOCIEIOBATENBHO BBIYMTATh CTYAECHTaM pAJ JIEKLUH, B X0J€ KOTOPBIX
CIIEyeT COCPEJOTOYUTh BHHMAHUE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETUYECKOIO
MaTepualia, a TaK)Ke OpraHHW30BaTh MPOBEACHUE MPAKTUUYECKUX 3aHATUH TakUM oOpa3oM, 4TOOBI
aKTUBU3UPOBATh MBIIUIEHUE CTYJICHTOB, CTHUMYJUPOBaTh CAMOCTOSITEIbHOE U3BJICUCHHE HMU
HEoO0X0AMMOM HMHGPOPMALMU U3 PA3JIMYHBIX MCTOYHUKOB, CpPAaBHUTEJIbHBIM aHaIM3 METOJ0B
pELIeHUH, CONMOCTaBJICHUE IMOJYYEHHBIX Ppe3yJbTaToB, (OPMYJIUPOBKY M  apryMEHTAILUI0
COOCTBEHHBIX B3IJIZI0B HA MHOTHE CIIOPHBIE MPOOIIEMBI.

Ilepen HayaaoM mpenoaBaHMs MPENoIaBaTeN0 HEOOX0IMMO:

- U3Y4UTh pabouyro MporpaMmy, Ieau 1 3aJau TUCIUILINHBI;

- UYETKO IMpEeJCTaBIATh cebe, Kakue 3HAHUS, YMEHHS W HaBBIKU JOJDKEH NpHOOpecTH
CTYJIEHT;

- MIO3HAKOMUTCS C BUAAMHU Y4eOHOI pabOThI;

- U3YYUTh COJIEp )KaHUE Pa3ieOB TUCIUIUIUHBL

B Xozie JMeKIIMOHHOTO 3aHATHUS MperojaBaTeNb JODKEH Ha3BaTh TeMy, Y4eOHbIE BOMIPOCHI,
O3HAKOMHUTH CTYJICHTOB C IIEPEYHEM OCHOBHOM M JIOMIOJHUTEIBHOM TUTEpaTyphI [0 TEME 3aHATHUSI.

Bo BcTynuTenbHOM YacTH JIEKIMM OOOCHOBAaTH MECTO W POJIb U3y4aeMOM TeMbl B
y4eOHOI TUCIMITIIMHE, PACKPHITh €€ MPAaKTHYecKoe 3HaueHue. Eciu untaeTcst He nepBast JIeKLHUs, TO


https://online.mospolytech.ru/local/crw/course.php?id=2510
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HEOOX0/MMO yBsA3aTh €€ TEeMy C NpeIblAylled, He Hapylas JIOTHKU H3JIOKEHUS Y4eOHOTO
MaTepuaia. JISKIuio cieayer HaYMHATh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMy U Kpyr Tex
BOIIPOCOB, KOTOPHBIE B €€ X07€e OyIyT pacCMOTPEHBHI.

B 0cHOBHOI1 94acTH JEKIMU CJEIyeT PacKphIBaTh COAEp)KaHUE y4EOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHHUMAaHUE CTYACHTOB HA OCHOBHBIX KaTErOpHsX, SBJICHMSIX U IPOILECCaX,
0COOEHHOCTSIX WX MpOTEKaHUs. PacKpbIBaTh CYIIHOCTH MCOJIEPKAHNWE PA3JIMYHBIX TOYEK 3PECHUS U
Hay4yHbIX I[IOAXOJOB K OOBSICHEHMIO Te€X WIM MHBIX SABIEHUHM u mnpoueccoB. Cienyer
apryMEHTHPOBAHO O0OCHOBATh COOCTBEHHYIO MO3UIIMIO IO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[IpuBoauTe mpuMepsl. 3ajaBaTh MO XOAY H3JIOKEHHUS JIEKIMOHHOIO MaTrepuaja PUTOPUYECKUE
BOIIPOCBI U CaMOMY JaBaTb Ha HUX OTBET. OJTO CIOCOOCTBYET AaKTHUBU3ALMMU MBICIUTEIbHON
NESITEIbHOCTH CTYJIEHTOB, IOBBIIICHHWIO WX BHUMAaHHUS WM HHTEpeca K MaTepuany JIEeKIHH, ee
conepxkanuto. [IpenogaBarens M0JKEH PYKOBOAWUTH pabOTOM CTYIEHTOB MO KOHCIIEKTHPOBAHHIO
JIEKIIMOHHOTO MaTrepuaja, MOJYepKUBaTh HEOOXOJUMOCTb OTPAXKEHHs B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH N3ydaeMoil TeMbl, 0c000 BBIJEIISISI KATETOPUNHBIN anmapar.

B 3aximounTenbHONW 4acTH JIEKIMH HEOOXOAMMO CPOpPMYIHPOBATH OOIIME BHIBOJIBI
10 TEME, PACKPbIBAIOLIUE COACPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JeKIUH. OOBSIBUTH IIaH
OUYEpeIHOT0 CEeMHHApPCKOTO WM JTa0OpaTOpPHOIO 3aHSTHA, JaThb KpaTKHE pPEeKOMEHIAlUH IO
MOATOTOBKE CTYJIEHTOB K CEMUHapy WM JiabopatopHoil paboTe. OmnpeaenuTb MECTO U Bpems
KOHCYJIbTAIlMK CTYJAEHTaM, MOKEIaBIIUM BBICTYIIMTh HAa CEMUHApe C AOKJIaaMH U pedeparaMu 1o
aKTyaJIbHBIM BOTIPOCaM 00CYK/1a€MOU TEMBI.

Henb npakTUyeckux U 1abOpaTOPHBIX 3aHATUHN - 00ECTIEUNTh KOHTPOJIb YCBOEHUSI Y4EOHOTO
MaTepuaa CTyJIeHTaMH, pacllipeHHe U yriyOlieHHe 3HaHUM, MOJIyYEHHBIX MMM Ha JIEKUUSIX U B
Xolle camocTosTenbHOW paboThl. [loBhimieHne APGEKTHBHOCTH TPAKTUYECKUX  3aHATHH
JOCTUTAETCsl TOCPEJICTBOM CO3/IaHUSl TBOPUYECKON OOCTaHOBKM, pacrojiararoiieil CTyJIeHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IVISIIOB U CYKIEHUH MO OOCYXIA€MBIM BOIPOCaM, KEJAHUIO Y
CTYICHTOB IOPa0bOTaTh y JOCKH MPHU PEUICHUH 3a/1a4.

[locne KaXJIoro JEKIMOHHOTO, JIa0OpaTOPHOIO M TMPAKTUYECKOTO 3aHSATUS CleNaTh
COOTBETCTBYIOIYIO 3allMCh B XypHaJlax ydeTa MOCEHIaeMOCTH 3aHATUN CTyIEHTaMH, BBISICHUTH Y
CTapOCT y4eOHBIX IPYII NPUYMHBI OTCYTCTBHSI CTYJ€HTOB Ha 3aHATUAX. [IpOBOIUTH rpynmoBbie U
WHUBUAYaJIbHbIE KOHCYJIBTAIIUU CTYIEHTOB IO BONPOCAM, BOSHHUKAIOIINM Y CTYJECHTOB B XOJI€ UX
MOATOTOBKH K TEKYIIEH U MPOMEXKYTOUHOM aTTecTaluy Mo y4eOHON AUCHUIUIMHE, PEKOMEHI0BATh
B IIOMOIIb Y4eOHBIE U JPYTrUe MaTepuabl, a TAKKE CIIPABOYHYIO JIUTEPATYpYy.

3ayeT Mo MUCUUILUIMHE MPOBOJIUTCS B (OpME NUCHBMEHHOrO 3adyeTra C MOCHeayrolei
WHIUBUAYAIbHON Oeceloil cO CTYAEHTOM Ha OCHOBE BOINPOCOB, CPOPMYIHUPOBAHHBIX B 3aYETHBIX
Oounerax. B Ouier BHOCHUTCSA 1Ba TEOPETUUYECKUX W OJUH MPAKTUYECKHI BOMPOC U3 PAIUYHBIX
pa3fenoB JUCLUUIUIMHBL A Oojiee MOJHOM MPOBEPKH 3HAaHUM cTyAeHTOB. OIEHKa BBICTABISAETCA
npernojaBaTesieM U oObsABIsSeTCs nocie oTBeTa. [IpenonaBarens npuHUMAIONIUI 3a4eT TUYHO HECET
OTBETCTBEHHOCTb 32 MPABUIILHOCThH BHICTABIICHUS OLIEHKH.

6.2 MeToanuecKkue yKa3aHHs JJsl 00yYaIOIIMXCSI M0 OCBOEHHIO THCIMTILIAHBI

3az[aanI/I CaMOCTOSATEIbHOM paGOTH CTYACHTOB SBJIAKOTCS:

1. Cucrematuzanuss M 3aKpeIUICHUE IIOJYYEHHBIX TEOPETHYECKMX 3HaHUM U
MPAKTUYECKUX YMEHUH CTY/IEHTOB;

2. VYraybneHue u paciiupeHrue TeOPeTUIEeCKOM MOArOTOBKH;

3. dopMupOBaHNE YMEHUH MCIOIb30BaTh HOPMATUBHYIO, CIIPABOYHYIO JOKYMEHTAIMIO
U CIIELUAIBHYIO JUTEPATYPY;

4. Pa3zBuTue mo3HaBaTeIbHBIX CIOCOOHOCTEW M AKTUBHOCTH CTYJEHTOB, TBOPYECKOU

HHUIUATHUBBI, CAMOCTOATCIBHOCTU, OTBETCTBCHHOCTU U OPraHU30BaAHHOCTH,
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o. Hcnonps3oBanue marepuaia, COOPaHHOTO M MOJIY4YEHHOTO B XOJ€ CaMOCTOSTEIBHBIX
3aHATUH HA MPAKTUYECKUX 3aHATUSAX, IPH HANIMCAHUU KYPCOBBIX U BBIITYCKHOM KBAJIN(UKAITUOHHON
pabot, s 3pPeKTUBHOM MOATOTOBKH K HTOTOBOMY 3a4ETYy.

N3ydyeHne OUCHMIUIMHBI JIOJDKHO — CONPOBOXKAATHCS HMHTEHCHUBHOM  CaMOCTOSITENBHOMN
paboTO# CTYIEHTOB C PEKOMEHJOBAHHBIMHU IPENOABATEISIMH JINTEPATYPHBIMU UCTOYHUKAMHU U C
MaTepuagaMu, MOJIyYeHHBIMU Ha JEKIMOHHBIX, IPAKTUUECKUX 3aHATUAX U J1aDOPaTOpHBIX paboTax.
CTyZneHT J0KEeH NMOMHHUTh, YTO HAUYMHATh CAMOCTOSITENIbHBIE 3aHATUS CIIEAYeT C IMEpPBOro JHS
M3Y4EHHUS TUCUUIUIMHBI U IPOBOJUTD UX peryispHO. OueHb BaKHO MPUIOKUTH MAKCUMYM YCUJIUH,
BOJIM, YTOOBI 3aCTaBUTh ce0s1 pabOTaTh C MOJIHOW HAarpy3Koi C MepBOTO JIHS.

Kaxnplii CTyAeHT MOJKEH caM IUIAaHHPOBATh CBOIO CAMOCTOSITEIBHYIO PadOTy, MCXOIS W3
CBOMX BO3MOYKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHMPYET BBHINOJIHEHHE padOThI, co3/laeT Oosiee
CHOKOWMHYIO OOCTaHOBKY, YTO B UTOT'€ MOJIOKUTEIBHO CKa3bIBAETCS HA YCBOCHUH MaTepHaa.

Ha ocHoBe u3yueHusi pekOMEH/I0BaHHOM JIMTEpaTyphbl LEIeCO00pa3HO COCTABUTh KOHCIIEKT
OCHOBHBIX TEPMHUHOB, TIOJIOKEHUIN U ONIPENIEIEHUH, TPEOYIOUINX 3alIOMUHAHUS U HEOOXOAUMBIX IS
OCBOEHUS Pa3AeoB IUCUUIUINHEI.

JUig mnooTBOpHONM paboThl HEMANIOBAXXHOE 3HAYEHHE HMMEET OOCTaHOBKAa, OpraHM3allvs
pabouero mecta. Hy:xHO m0OWTBCS, YTOOBI MECTO PabOTHI MO BO3MOKHOCTH OBLIO TTOCTOSTHHBIM.
Pabota Ha nmpuBBIYHOM MecTe JAenaeT ee Oosee IoA0TBOPHOM. [IpoyKTUBHOCT pabOTHI 3aBUCUT
OT TMPaBUJIIBHOTO YeperoBaHus TpyAa M oTabixa. [loaToMy Kaxk/ple 4ac WM J1Ba CIEAyeT AemaTh,
nepepslB Ha 10-15 mMuHyT. BBIXOOHBIE JHM JIydllle NOCBATHTH AKTUBHOMY OT/ABIXY, 3aHATHAM
CIIOPTOM, MPOTYJIKAaMH Ha CBEXXEM BO3JyXe U T.J. Jlaxe nepexitoueHne ¢ OJHOr0 BUJa YMCTBEHHOM
paboThl Ha APYroil MOXKET CIYKUTh AKTUBHBIM OTJIBIXOM.

Ocob6oe MecTo yaenseTcsi KOHCYJIbTHPOBAHHUIO, KaK OJHON U3 (GopM 0Oy4YEeHHS U KOHTPOJIS
camocTosTeNbHOM paboThl. KoHcynbTupOBaHue mpearnonaraeT ocoobiM 00pa3oM OpraHU30BAHHOE
B3aUMO/JICHCTBUE MEXIY IPEernoaaBaTeIeM-KOHCYIbTAaHTOM U CTyJICHTaMH, HalpaBiIeHHOE Ha
paszpeleHre npooyieM U BHECEHHE MO3UTUBHBIX U3MEHEHHH B AEATEIbHOCTD CTYICHTOB.

7. DoH/1 OLIECHOYHBIX CPEICTB

®opmMa NPOMEKYTOUHOM aTTecTAllUuM: IK3aMeH.

[IpomexyrouHnas arrectanus oOydaromuxcsi B (QopMme 53K3aMeHa MPOBOJUTCSA IO
pe3yibTaTaM BBINOJIHEHUS BCEX BUJIOB yU€OHOU pabOThl, MPEAYyCMOTPEHHBIX YU€OHBIM IIIAHOM T10
JAHHOW JUCHUIUIMHE (MOJIYJI0), HPU STOM YUUTHIBAIOTCS PE3YJAbTaThl TEKYILEro KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OLeHKa CTeNEeHU TOCTHKEHUSI 00y4aloIMMUCS TUIaHUPYEMBIX
pe3ynbTaToB OOy4YeHHS MO AUCHUIUIMHE (MOJYTI0) MPOBOAMTCS MPENOJaBaTeeM, BeIyIIUM
3aHATUS 10 JAUCUUIUIMHE (MOJYII0) METOJOM 3KCIEepTHOU oleHKHU. [lo uToram mpoMexyTo4HOH
aTTecTaluy MO JUCIHUILTUHE (MOAYIII0) BHICTABIISIETCS OILICHKA «3aYTCHOY» WU «HE 3aYTCHO.

K nmpomexyTouHO# aTTecTaluy JOMYCKAIOTCS TOJBKO CTYAEHTHI, BBHIIIOJHUBIINE BCE BUIbI
y4eOHOM paboThl, MpeayCMOTPEHHbIE paboyeil mporpaMMoil mo aucuumiinHe «OCHOBBI CTPOCHUS
TBEPJIOTO TEJa»:

IIxaja oueHUBaHUA Onucanne

BrimonHeHnsl Bce BUAbI YueOHOM pabOTHI, NMPETyCMOTpPEHHbIE
yueOHbIM TUTaHOM. CTYHEHT JI€MOHCTPUPYET COOTBETCTBUE
3HaHUHM, YyMEHHH, HaBBIKOB MpPHUBEIEHHBIM B  TaOIHIAX
nokaszarenei,  omepupyer  NPUOOPETEHHBIMM  3HAHHSIMU,

3ayTeHo
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YMEHUSIMM, HaBbIKAMM, I[PUMEHSAET HUX B  CUTyalMsX
NOBBILICHHON CJOXHOCTU. [Ipu 3TOM MOTYyT OBITH IOIYIIEHBI
HE3HAUUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyJHECHHUS IpHU
AQHAJIMTUYECKUX OllepalusaXx, IEepPeHOce 3HAaHUM M YMEHHHM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaLUU.

He BpmonHen oguH wim Oosiee BHIOB y4eOHOUM pabOTHI,
MPEyCMOTPCHHBIX YU4COHBIM IIaHOM. CTYIEHT AEMOHCTPUPYET
HEIOJHOE COOTBETCTBHUE  3HAHHH, YMEHUM, HaBBIKOB
NPUBEJIEHHBIM B  Ta0nMIax moka3arened, JOIMyCKaroTCs
3HAUYUTENIbHBIC OIIUOKH, TMPOSBISIETCS OTCYTCTBHUE 3HAHUH,
YMEHUM, HAaBBIKOB MO sy MOKa3aTesei, CTYJACHT WCIBITHIBAET
3HAUYMUTENIbHBIC 3aTPYAHCHHUS MPU ONEPUPOBAHUM 3HAHUSMU M
YMEHUSIMH MPU UX TIEPEHOCE HA HOBBIE CUTYAIIHH.

He 3auteno

7.1  OueHo4yHbIE CpeCTBA
3ageTHOro OMIIeTa:

IIpuMmep 3aueTHOrO OMIIETA
1o Kypcy «OCHOBBI CTPOEHHUS TBEPAOIo TeJaa»

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM OEJIEPAIINN
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXIEHUE
BBICIIEI'O OBPA3OBAHIM A
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMHI1 OJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/[uHaMuKa, IPOYHOCTh MALIHH U CONPOTHBIICHHE MATEPHAIOB»
Jucuummmaa OCHOBBI CTPOSHUS TBEPIOTO Tella

Hamnpasnenue 15.03.03 «[Ipuknagnas MexaHuka»

Kype 1, cemectp 1

3AYETHBIN BUJIET Ne 7.

1. Ynpyras u nnactuyeckas aegopmaiius TBepbIx Ten. 3akoH [yka.
2. OCHOBHbBIE 3aKOHOMEPHOCTH IACTHYECKOTO TEUEHUS] MaTepHAJIOB.

VYTBepXkIeHO Ha 3aceJaHun Kadenphel «  » 201_ r., mpotoxom Ne .

3aB. kadeapoit /A.A.CkBop110B/
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[epeyens BompocoB k 3x3ameny (OITK-1)

Bonpocsl Kox komnerenuuu
Hemu u 3amaun kypca. Mcropust pa3BuTusl HayKH O (pU3HKE TBEPIOTO OIlK-1
tena. OCHOBHBIE TMIIOTE3bI U JONYIIEHUSI.
ArperatHble COCTOSIHHS BELIECTBA. OIlK-1
OCOOEeHHOCTH CTPOCHUS TBEPAOTO TEa. OIlK-1
Cunsl Ban-nep-Baaica. OIIK-1
NoHHas cBA3b B KpUCTAILIIAX OIlK-1
KoBaneHntHas cBsI3b B KpHUCTAILIAX OIIK-1
Merammueckast CBs3b B KpUCTAILIaX OIlK-1
Cuitbl OTTATKUBAHUS B TBEPIBIX TEJIax OIIK-1
Kpucrannnueckas pemrerka u pemerka bpasa OIlK-1
O0603HaueHue y3JI0B U HaIIpaBJICHUN B KpUCTAJLIE OIlK-1
O603HaueHue WIOCKOCTEN B KpUCTalie, UHAEKCh Muiepa OIlK-1
JlepexThl KpUCTAIITMYECKON PeleTKU OIlK-1
Hedextsl Openxens u LHoTTkub npriMecu B TBEPABIX TENaX OIlK-1
VYnpyras u niactuyeckas Aeopmaiius TBepabix Tei. 3akoH ['yka OIlK-1
OcCHOBHBIE 3aKOHOMEPHOCTH IUTACTUYECKOTO TEYEHUSI KPUCTAIIIIOB OIlK-1
[Tonarue o aucnokanusx. OCHOBHBIE TUIBI JUCIOKALIMI OIIK-1
Cunbl, He0OX0qUMbIE AJIsl IEPEMEIICHUS TUCTOKAUI OIlK-1
Paspymenue tBepabIx Ten. XpyIKOe U BI3KOE pa3pylICHHUE OIlK-1
Teopernueckas u peangbHas IPOYHOCTh TBEPABIX TEI OIIK-1
CriocoOsl OTHMCaHUSA COCTOSIHUS KOJIJIEKTUBA YaCTHLL. OIlK-1
TepmoauHaMuyeckoe oOmMcaHWMEe M CTATHCTUYECKOE  OINMCAHHE
KOJUJICKTHBA YaCTHUI]
Yucno cocTosIHUM 1711 MUKPOYaCTHI] OIIK-1
@yHKUUSA pacnpeneneHus sl HEBBIPOKICHHOTO raza OIIK-1
OyHKIMS pacnpeesieHus A BBIPOXKIEHHOTO raza (hepMHOHOB OIIK-1
OyHKIMS pacnpeesieHus 1 BBIPOKIEHHOTO raza 6030HOB OIIK-1
Tennossle cBoiicTBa TBepAbIX Tell. [IoHATHE O HOPMABHBIX OIIK-1
KoJIe0aHUSX pEeIEeTKU
CriekTp HOpMaNbHBIX KOJIeOaHUN peleTKH OIIK-1
[Tonsitre o hoHoHax OIIK-1
TennoeMKoCTh TBEPJOTO TENA OIIK-1
TemnoeMKoCTb 2JEKTPOHHOTO ra3a OIIK-1
TemoBoe pacmpeHye TBEPAbIX TEN OIIK-1
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