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1. Hesn, 3212494 U IVIAHUPYEMbIe Pe3yJIbTAThl 00y4eHH s M0 IMCUUILINHE

Lenv Oucyunaunvl Gopmuposanue 3HaHUL 00 OCHOBAX CMPOEHUs MEePO020 mend—
oehekmam cmpyKmypvl KpUCMALIUYECKUX mes, MEXaHUYeCKUM CEOUCMBAM KPUCMANIO08, 30HHOU
meopuel meepovlx mei, OUHAMUKOU KPUCALIUYECKOU peuemKu, MAaHUMHbIMU CEOUCTNBAMU
meepovix men u noaynposooHukamu. Kypc npusean cozdamv yenocmuoe npedcmasnenue o
npeomeme, pacuupums u OONOJIHUMb NOJIYYEHHbLe 3HAHUL U3 COOMBEMCMBYIOWUX PaA30enax obuerl
@uzuku, oceemums cospemeHnble O0CMUNCEHUsL PUUKU MEepI02o med.

3aoauamu xypca asnaomces:

-081adeHue npocpamMmHbIM MAMEPUAIOM

-Vmenue socnpouzeooums meopemuueckuti mamepua

-Vmenue oasamo kauecmeennvie 00vACHEHUS ABIEHUAM 8 PAMKAX OCHO8 Kypca

OOyuenne mno pucruminHe «OCHOBBI CTPOCHHS TBEPIOTO TeNd» HANpaBJICHO Ha
(bopMUPOBaHHE y OOYIAFOIIUXCS CICAYIOIINX KOMITCTCHIIU:

Koa u HauMeHOBaHMe KOMIIEeTEHIUM IlepeyeHb NIaHUPYyeMBbIX Pe3yJIbTATOB
00y4YeHus 10 JUCHHUIIMHE
OIIK-1. CnocoGeH npuMeHATh 3HaTh:
€CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE - CTPOCHMEC TBEPAOTO TECJIA

3HAHWS, METO/IbI MATEMATHYECKOTO aHAN3a 1 | - OCHOBHBIC e GEeKThl U BUABI KPUCTAILTUICCKAX
MOJIEIMPOBAHKS B IPO(ECCHOHANBHOM PCIICTOK MaTCpHaa.

YMmerh:
HeSITCIbHOCTU
- OOBSCHHUTH TIOBEJEHHWE TBEPABIX TEI TIpH

W3MECHEHUSIX BHEUIHUX BO3JCHCTBUU M pa3zMepa
CTPYKTYPHBIX 2JIEMEHTOB.

Baapern:

- MCTOJaMH1 U HaBbIKaMHU pacyeTa (I)I/I?,I/I‘IGCKI/IX
CBOMCTB Pa3JIMYHBIX MaTEpUAJIOB.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbI

JlucuuIuinHa OTHOCUTCS K 00s13aTesibHON yacTH Ooka b1 «Jlucuuinael (MOAYIN )».

N3ydyeHne AMCUMILIMHBI OCHOBAHO HA 3HAHUAX U YMEHUSX, IOJIyYEHHBIX IPU U3y4YEHUU
CIIENYIOIINX TUCLUIUINH:

- Ousuka

- Maremaruka

3HaHMS U YMEHUS], [TOJIyYEHHbIE Ha JUCIUILINHE HEOOXOAUMBI JIsl U3YUEHHUS CIIEIyIOIINX
JVCLUATUINH:

- ConpoTuBIIeHHE MaTEPUAIIOB

- Marepuanosenenue

- Teopus ynpyroctu



3. CTpykTypa 1 coaep:kaHue IUCHUATITAHBI

OO6m1ast TpyI0eMKOCTh IMCHUILINHBI COCTABIIACT 2 3a4eTHBIC eAUHUIIBI (72 yaca).

3.1 Bwuabl yueOHoi1 padoThI M TPYI0EMKOCTh
/i Bup y4eOHoii paboTsl Koil:clf)?m CeMelch b
1 AyIUTOpPHBbIC 3aHATHSA 48 48
B ToMm uucne:
Jlekuuu 16 16
CemMHUHapCKUE/TIPAKTUUECKUE 3aHATUS 32 32
JlaboparopHble 3aHITHS 0 0
2 | CamocTosiTesqibHasA padora 60 60
3 | IIpome:kyToUHAasi aTTeCTAlUSA
3adet/nud.3a4eT/FK3aMeH IK3aMeH OK3aMeH
Hroro 108 108




3.2

Temarnyeckunii NUIaH U3Y4YEHU S TN CIUNIJIMHBI

/11

Paznen

Cemectp

Henensa
ceMecTpa

Buabl yueGHOI paboThI,
BKJIFOUYAsI CAMOCTOSI TENIbHYIO
paboTy CTYJIEHTOB, U
TPYAOEMKOCTh B Hacax

Bunbl caMmocTosITeNnbHON pabOThI
CTYJICHTOB

JI. | Tp. | J1a6. | CPC | KCP

K.P.|KIL| PIP | Ped. | K.pab.

IlepBrlii cemecTp

1.1

BBO,Z[H&)I JICKLIHA. OcCHOBHBIE

MOHATHS (PU3UKU TBEPJIOTO Tela.

ArperaTHble COCTOSIHUS
BeulecTBa. [[pumenenune
MPUHIUIIOB OCHOB CTPOEHUS
TBEPJIOTO TeJia B TEOPUU U
MIPaKTUKE.

1-2

1.2

BBoanoe npaktuyeckoe
3ansTue. CTpyKTypbl
KPHUCTAJIJIOB U BUIBI 1I€PEKTOB
KPUCTAJTINYECKON PELIECTKHU.
Turnel cBsI3eld. DHEPrUs CBSI3EH.
Knaccudukanms TBepabIx Tl
0 TUIIAM CBSI3U.

2.1

Bunasl nedexroB
KPUCTAIUTMYECKOMN PEIICTKHU:
HYyJIbMEpHBIC e()EKTHI,
OJTHOMEpHBIE, IByMEPHBIC U

TpeXMEepHBIE 1€(PEKThI PEIIETKH.

3-4

2.2

Buapr nedexroB
KPUCTAJUIMYECKOMN PEIIETKHU:
HYyJIbMEpHbIE Je(PEKTHI,
OJTHOMEPHBIE, IBYMEPHBIE U




TpeXMEepHBIE 1€(PEKThI PELIETKH.

3.1

VYrpyras u miactTuyeckas
nedopmarus. 3akoH ['yka.
Koadpdunuent Ilyaccona.
HcnbiTaHne maTepraioB Ha
pacTsKEHHE — CHKaTHE.
MexaHnyeckue XapakTepUCTUKH
MarepuanoB. OCHOBHbIE
3aKOHOMEPHOCTH
IJIACTUYECKOIO TEYEHUs
kpuctaimios. [lonstue
nucnokanuid. Bekrop Broprepca
u KoHTYp broprepca. Kpaessle,
BUHTOBBIC U CMEILIAHHBIE
JUCIIOKALIAH.

3.2

VYrpyras u miactTuyeckas
nedopmanus. 3akoH ['yka.
Koadppunuent Ilyaccona.
UcnbiTanue maTepuanos Ha
pacTsKEHUE — CKATHE.
MexaHn4ecKue XxapaKTepUCTUKU
MarepuanoB. OCHOBHBIE
3aKOHOMEPHOCTHU
IJJACTUYECKOI0 TEUECHUS
kpuctamios. [lonsatue
nuciokamui. Bekrop broprepca
u KoHTYp broprepca. Kpaessle,
BUHTOBBIE U CMEIIAHHBIE
JUCIIOKALIAH.

5-6




4.1

[TonsaTHe 0 HOpMaAIBHBIX
Kosebanusx pemetku. CrexTp
HOpPMaJIbHBIX KOJIEOAHUH pelIeTKH.
[TonsiTue o poHOHAX.
TermoeMKoCTh TBEPAOTO TEINA.
TennoeMKOCTh 31EKTPOHHOIO rasa.
TennoBoe pacmMpeHre TBEPIbIX
Tei1. TertonpoBOIHOCTb.

7-8

4.2

[TonsATHE O HOPMAIBHBIX
KosiebaHusx pemeTku. CrekTp
HOpPMAaJIbHBIX KOJIEOAHHH peleTKH.
[TonsiTue o poHoHaX.
TermnoeMKoCTh TBEPAOTO TEINA.
TennoeMKOCTb 31EKTPOHHOIO rasa.
TennoBoe pacmIMpeHue TBEPIbIX
Tei1. TertonpoBOIHOCTb.

7-8

5.1

CniocoOsl onMcaHus
MAaKpPOCKOITUYECKON CUCTEMBI U
KOJUJIEKTHBA YaCTHULL.
HeBbipoxk1eHHBIE U BBIPOKICHHBIE
KOJUIEKTUBBI YacTull. Yucio
COCTOSIHUI MUKPOYACTHII.
OyHKIUA pacupereeHus
HEBBIPOXKIECHHOTO ra3a. OyHKuus
pacnpeeneHus BbIPOKIEHHOIO
raza pepmMuoHOB. OyHKIHS
pacupeeneHus BbIPOKIEHHOIO
ra3za 6030HOB.

9-10

52

CrniocoOb1 onucaHus
MAaKpPOCKOITUYECKON CUCTEMBI U
KOJUJIEKTHBA YaCTHULL.
HeBbipoxk1€eHHBIE U BBIPOKICHHBIE
KOJUIEKTUBBI YyacTull. Yucio

9-10




COCTOSIHMI MUKPOYACTHII.
DOyHKIWS pacpeaeieH s
HEBBIPOXKACHHOTO ra3za. DyHKIus
pacrpe/ieseHusI BBIPOIKICHHOTO
raza pepmMuoHoB. OyHKIHS
pacrnpe/ieseH st BRIPOXKACHHOTO
raza 6030HOB.

6.1

DHepreTuvyeckue ypoBHH
CBOOOJIHBIX aTOMOB.
O06o001IecTBIEHNE AICKTPOHOB B
KpUCTaJlJIaX. DHEePreTU4eCcKuil
CIICKTp 3JICKTPOHOB B KpHCTAJLIE.
3aBUCHMOCTh SHEPTUH JJICKTPOHA
OT BOJIHOBOI'O BEKTOPA.
3anoaHeHUe 30H JIEKTPOHAMHU.
JM3IIeKTpUKY, TPOBOTHUKH U
TIOJTYTIPOBO/THUKH.

11-12

6.2

DHepreTuyecKre ypoBHH
CBOOO/IHBIX aTOMOB.
O06o001IecTBIEHNE AICKTPOHOB B
KpUCTaJlJIaX. DHEPreTU4eCcKuil
CIEKTP 3JIEKTPOHOB B KPUCTAILIIE.
3aBHCHUMOCTB YPHEPTUH DIIEKTPOHA
OT BOJIHOBOT'O BEKTODA.
3arnonHeHNe 30H IEKTPOHAMM.
JIMdnexTpuKky, IPOBOJHUKY U
TOJTYTIPOBOTHUKH.

11-12

7.1

MarauTHOe 1oJ1€ B MAarHETUKAaX.
MarauTHbIE CBOMCTBA TBEPBIX

Tea. MarHuTHEIE CBOMCTBA aTOMOB.

IIpupona nuamarseTusma.
[Ipupona napamarseTusma.
[Tpupona peppomarnernzma.

13-14




10

AHTUhEppOMarHeTu3M.
MarauTHbIi pe3oHaHC.

7.2

MarauTtHoe 110j1e B MarHeTHKax.
MarauTHbIE CBOMCTBA TBEPBIX
TeJ1. MarHuTHbIE CBOMCTBA aTOMOB.

[Ipupona nuamarseTusma.
IIpupona mnapamarserusma.
[Tpupona peppomarnernszma.

AnTH(dEppOMarHeTusM.
MarsuTHBI pe30HaHC.

13-14

8.1

CoOcTBEeHHBIE U TPUMECHbIE
IOJTyIIpOBOIHMKHU. [IoHsATHE O
nelpkax. [lonoxenue ypoBHs
depmMu M KOHUEHTPALUA
CBOOO/IHBIX HOCHUTETICH B
IIOJIyTIPOBOIHHUKAX.
HepaBHnoBecHbie HOcuTenu. Pabora
BbIx0J1a. KOHTaKT JByX METAIJIOB.
KonrakT metamnna ¢
MOJYNnpOBOAHUKOM. KOHTaKT 1BYyX
MOJIYIIPOBOJIHUKOB C Pa3JIMYHbIM
THIIOM ITPOBOJIUMOCTH. P-NIIEPEXO]T
B [TOJIYIIPOBOTHHUKAX.

15-16

8.2

CoOcTBEHHBIE U TPUMECHbIE
IIOJTyIIpOBOAHMKHU. [IoHsATHE O
nwipkax. [lonoxenue ypoBHs
depmMu M KOHUEHTPALUA
CBOOOJHBIX HOCUTEIIEH B
IIOJIyTIPOBOIHHUKAX.
Hepasnosecublie Hocutenu. Pabota
BbIx0Aa. KOHTaKT ABYyX METaIOB.
KonrakT metaia ¢

15-16
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MOJyNpOBOIHUKOM. KoHTakT
JBYX MOJYNPOBOJAHUKOB C
pa3IMYHBIM TUIIOM
MIPOBOAMMOCTH. P-NIIEPEXO] B
MOIYNpoBOAHUKAX. KOHTaKT ABYX
MetauioB. KoHTakT Merasia ¢
MOJIYITPOBOITHUKOM.
KoHTaKT 1BYyX MOJIyIIPOBOJHUKOB C
Pa3IMYHBIM TUIIOM ITPOBOJUMOCTH.
p-niepexo]1 B MOJyNPOBOJIHUKAX.

Bcero 3a 1-b1ii cemecTp

16

32

60

NTOI'O

16

32

60




3.3 Conep:xkanue TMCUMILTHHBI

Tema 1.Kpucrasuimdeckasi CTPyYKTypa TBepaoOro Ttea, AegeKTbl KPHUCTALIHYECKOH
peleTKm.
OcHoBHble TOHATHS (DU3MKK TBEPAOrO Tena. ArperatHble COCTOSHUS BemlecTBa. [Ipumenenue
MIPUHIIMIIOB OCHOB CTPOEHHS TBEPJIOTO Tela B TEOPUHU U MPAKTHUKE.
Tema 1.Kpucrauindeckasi CTPYKTypa TBepaOro Ttea, AedeKTbl KPUCTAILIHYECKOH
PelIeTKHU.
Tunsl cBsazeil. DHeprus cpszeit. Knaccudukaius TBepAbIX Tell MO TUNAM CBs3H. Buabl nedexton
KPUCTAIJINYECKON pEIIETKH: HYyJbMEpHbIE N1e(EKThl, OJHOMEPHBIE, JBYMEPHbIE U TpPEXMEpHBIE
neEeKThl PEIIeTKH.

Tema 2.MexaHn4yecKue CBOMCTBA KPHCTAJLIOB, ynpyrue jaAedopManuu, IUIACTHYECKHE
aegopmanum, 3akoH I'yka, moHssTHE JUCTOKAIMA.
Yopyras u mnactuueckas naedopmanus. 3akon ['yka. Koaddumuent Ilyaccona. HcmbiTanue
MaTCpraJIOB Ha PACTAKCHHUEC — CIKATHUC. Mexannueckne XAPaAKTCPUCTUKU MATCPHAIOB. OcHOBHBIE
3aKOHOMEPHOCTH IJIACTUYECKOTO TeueHus kpuctayioB. [lonstue aucnokanuii. Bektop broprepca u
KOHTYp broprepca. KpaeBbie, BHHTOBBIE U CMELIAHHBIE TUCIOKALUN.

Tema 3. TensioBble CBOMCTBA KPUCTAJIOB, IMHAMHKA PelIeTKH.
[lonsiTie O HOpMaIbHBIX KoyieOaHUSAX peueTku. CHeKTp HOPMalbHBIX KOJIEOaHWM pEeLIeTKH.
ITonsatue o GpoHoHax. TemIoeMKOCTb TBEPAOIo Tela. TenaoeMKoCTh 3IeKTpOHHOro rasa. TemaoBoe
paciiMpeHue TBepAbIX Ted. TermonpoBOAHOCTb.

Tema 4.JyieMeHTBI (U3NMYECKOl CTATUCTHKH, BBIPOkKIEHHbIe M HEBBIPOXKIEHHbIE
KOJLJIEKTUBbDI.
CrocoObl OMHMCAaHKMS MaKPOCKOIMMYECKOW CHUCTEMBl M KOJUIGKTHBAa 4YacTHIl. HEeBBIpOKIEHHBIE U
BBIPOKJAECHHBIE KOJUIEKTUBBI YacTull. Yucino coctossHuid mMukpoyactul. DyHKUIHS pacnpenesieHus
HEBBIPOXKJIEHHOTO Ta3a. DYHKIMS paclpeieNeHusl BBIPOXKACHHOTO raza (gpepMuoHoB. DyHKUIUA
pacmpe/elIeHUs BEIPOKICHHOTO ra3a 0030HOB.

Tema 5.30HHas1 Teopusi TBEPABIX TeJl.
DHepreTuyeckue ypoBHU CBOOOAHBIX aToMoB. (O000IIecTBICHHE 3JICKTPOHOB B KpHUCTaJIaX.
DHEPreTUYECKU CIEeKTP OJJIEKTPOHOB B KpHUCTAIE. 3aBUCUMOCTb DJHEPrUU dJEKTPOHA OT
BOJHOBOIO  BEKTOpa. 3arloJIHEHWE 30H  JJIEKTpoHaMU. [IMANeKTpukd, MNPOBOJAHMKUA U
IIOJIYIIPOBOJHHUKH.

Tema 6.MarauTHble CBOMCTBA TBEPABIX TeJl.
MarsuTHoe 1Mojie B MarHeTukax. MarHuTHbIC CBOWMCTBA TBEPJABIX Tel. MarHuTHbIC CBOHCTBA
atomoB. Ilpupomga mmamarnerusma. Ilpupoma mnapamarnerusma. [lpuponma deppomaruerusma.
AHTHEppoMarHeTu3M. MarHuTHBIN pe30HAHC.

Tema 7.110/1ynpoBOIHUKH U KOHTAKTHBIE SIBJICHHS B TBEPABIX TeJIax.
CobcTBeHHbIE U MpUMeECHBIEe NOaYyNpoBoAHUKU. [lonsTHE 0 npipkax. [lonoxxenue ypoBHs @epmu u
KOHIIGHTpaLusi CBOOOJHBIX HOCUTENEeH B moiynpoBogHuKax. HepaBHoBecHble Hocutenu. Pabora
Bbixona. KoHTakT nByx MerauioB. KoHTakT Merauia ¢ moaynpoBOAHUKOM. KOHTakT aByx
IIOJIYIIPOBOJIHHUKOB C Pa3JIMYHBIM TUIIOM IIPOBOAUMOCTH. P-NIIEPEXO. B IOIYIIPOBOIHUKAX.

3.4 TemarTnka ceMHHAPCKUX/MIPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHIA

3.4.1. CeMHUHApCKHE/TIPAKTUICCKUE 3aHATHUS
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[Tpaxtuueckoe 3auatue Nel «BBogHOE npakTuyeckoe 3ausTue. OCHOBHBIE IOHATHS
(buU3HMKY TBEPIIOTO Tesia. ATperaTHble COCTOSHUS BEIIECTBAY

[Tpaktrueckoe 3ansatue Ne2 «[I[puMeHeHne NPUHIUIIOB OCHOB CTPOECHUS TBEPJIOIO TeJa
B TeOpuH U npakTuke. CTPYKTYphI KPUCTAIIIOB U BUJbI 1€(EKTOB KPUCTATIIMYECKOM
pELIETKI»

I[Mpaktuyeckoe 3anstue Ne3 « Turbl cBsizelt. DHeprus cBsazeit. Kinaccudukarus TBepapix
TEJI 110 TUIIAM CBSI3U»

I[Mpaktiyeckoe 3anstue Ne4 « Ypyras u muiactuueckas nedopmanud. 3akon ['yka.
Koaddunuent Ilyaccona. McnpiTaHue MaTepralioB Ha pacTsHKEHUE — C)KATHE.
MexaHn4yeckue XapakTepUCTUKU MAaTEPHUAIOBy

[Mpaktrueckoe 3ausTre Ne5 « OCHOBHBIE 3aKOHOMEPHOCTH IJIACTUYECKOTO TCUCHUS
kpuctauioB. [lonstue aucnokauuii. Bekrop broprepca u kontyp broprepca. Kpaesbie,
BUHTOBBIE U CMEIIAHHbIC TUCIOKALIUN»

[IpaxTuueckoe 3anarue Ne6 «CriocoObl ONMcaHUsI MaKPOCKOIUYECKOW CUCTEMBI U
KOJUIEKTUBA 4acTHL. HeBBIPOKIEHHBIE U BEIPOXKICHHBIE KOJUICKTHBBI YacTHII. YNCIIO COCTOSTHUI
MuKpoyacTull. DyHKIUs pacupeeraeHuss HEBBIPOKAECHHOTO ra3a. @yHKIUsS pacupeneneHus
BBIPOKJICHHOTO Ta3a pepMHOHOB. DYHKIMS pacrpeiesieHHst BEIPOXKICHHOTO Ta3a 0030HOBY

[IpakTuueckoe 3ansTue Ne7 « HepreTHuecKkue ypoBHU CBOOOIHBIX aTOMOB.
OO0001IeCTBICHUE AIEKTPOHOB B KPUCTAIAX. DHEPIETUUECKHUH CIIEKTp JICKTPOHOB B KPUCTAILIES»

[TpakTrueckoe 3ansaTre Ne§ «3aBHCHMOCTD SHEPTUH JIEKTPOHA OT BOJIHOBOTO BEKTOPA.
3anoHeHue 30H IeKTPOHaMU. J{NAIIEKTPUKH, TPOBOIHUKH U OITYTTPOBOAHUKIDY

[Ipaktuueckoe 3anstue No9 «MaraHuTHoe 1moJjie B MarneTukax. MarHuTHbIE CBOMCTBA
TBEpABIX Tel1. MarHuTHbBIe CBOMCTBa aToMOB. [Ipuposa nnamaraeTusmay

4. YuebHO-MeTOAMYECKOEe M MH(POPMALIMOHHOE o0ecievyeHmne
4.1 OcHoBHas quTEpaTypa

1. baxanos, B. JI. Mexanuka nedopMupyemMoro TBepAoro Teina : yuedGHoe mocooue
st By30B / B. JI. BaxxanoB. — Mocksa: M3natensctBo FOpaiit, 2020. — 178 ¢. — (Bpicmee
obpazoBanue). — ISBN 978-5-534-04104-0.

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

2. MatepuanoBeeHue U TeXHOJI0rus MmarepuasioB B 2 4. Yacts 1 : yueOHUK 114
akaneMmuueckoro 6akamaspuara / I'. I1. @etucos [u ap.] ; mox penakmueit I'. I1. derucosa. — 8-
u3J., nepepad. u gon. — Mocksa : U3narenscrso FOpaiit, 2019. — 386 c. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-534-06770-5.

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

4.2  JlomosiHUTeILHAA JIMTEpPaTypa

1. bonmapes, b. B. Kypc o6mieii puzuku B 3 ka. Kaura 3: TepmoanHamuka,
cTatucTuyeckas pusrkKa, CTpoeHHUe BellecTBa: yueOHuk ais 6akanaspos / b. B. bongapes, H. I1.
Kanamnukos, I'. I'. Ciupun. — 2-e uzn. — Mocksa: U3narensctso FOpaiit, 2019. — 369 ¢. —
(bakanaBp. Axkanemuueckuii kypc). — 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

14

4.3  DjaexTpoHHBIe 00pa3oBaTe/JbHbIC PeCypPChl
«OCHOBBI CTPOCHUA TBEPAOTO TCIIa»:

https://online.mospolytech.ru/local/crw/course.php?1d=2510

5. MarepuajibHO-TeXHHMYECKOe o0ecrieyeHmne

. Aynutopuu Juis NpaKTUUYECKUX 3aHATUN Kadeapsl «/luHamMuKa, IpOYHOCTh MAIIUH U
cornpotusiieHue marepuanon» (ayn. H-211a, H-209) ocnamienssle:

1. MenoBas gocka

2. [Ipoexrop

3. Hacrennsbiii skpan

6. Meroanyeckue peKOMeHIAAUMHU

6.1 MeToauyeckue peKOMEHIANUN IJIsl MPEeNnoaaBaTesis 0 OPraHu3anuu
00yueHust

6.1.1. O0pa3oBaTe/bHbIE TEXHOJIOTUH

Bo3MokHO mTpoBeieHNE 3aHATHI U aTTECTAllMi B TMCTAHIMOHHOM (popMaTe ¢ mpruMeHEeHHEM
CUCTEeMbI TUCTaHIMOHHOTO 00yuyeHus: yuuepcurera (CHAO-LMS). [lopsanox mposeneHus paboT B
IUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCA OTACIBHBIMH PACHOPSDKEHUSIMH TPOPEKTOpa IO
y4eOHoM padoTe U/Uiu EHTPOM yueOHO-METOINYECKO PabOThI.

Mertoauka mnpenogaBaHusi AUCUUIUIMHBI «CONPOTHBICHHE MAaTEPHATIOB» W peau3arius
KOMIIETEHTHOCTHOTO TOJAXO0JIla B M3JOXKEHHH W BOCIPUATUU MaTepualia MpelycMaTpUBaeT
WCTIOJB30BAHUE CIIEAYIOMINX AaKTHBHBIX W HMHTEPAKTHBHBIX ()OPM TIPOBENEHHUS TPYMIOBBIX,
WHAUBUAYAIbHBIX, AYAUTOPHBIX 3aHATUA B COUYETAHUMM C BHEAYAUTOPHONH pabOTON C UENbio
(dbopMuUpOBaHHS U PA3BUTHUS TPOPECCHOHATHHBIX HABBIKOB, 00yUJaOIIUXCS:

— MOATOTOBKA K BBHITIOJHEHUIO JTaOOPAaTOPHBIX paboT B 1aOOpaTOPHIX By3a C MOCIEAYIOLUIUM
pacueToM U 3aluTOMH;

— 3alUTa ¥ UHIUBUAYATbHOE 00CYXICHHUE BHIMOIHIEMBIX pacueTHO-rpaduyecKkux pador;

— OpraHuzalysi ¥ TPOBEACHUE TEKYIIEr0 KOHTPOJS 3HAHWHA CTYyJEHTOB B Qopme
TECTUPOBAHUS;

B3anmopneiicTBue mpemnogaBaTenss €O CTYyJSHTaMH MOXHO pa3/IeiuTh Ha HECKOJIBKO
COCTaBJISIONINX — JIEKIIMOHHBIC, MPAKTUYECKHEe U J1a00OpaTOpHbIE 3aHATUS U KOHCYJIbTHPOBAHHE.
[IperoaBaTens JODKEH MOCIENOBATENBHO BBIYUTATH CTYJACHTAM Psij JIEKIUH, B XOA€ KOTOPBIX
ClIeyeT COCPENOTOYMTh BHHMAHUE Ha KIIOUEBBIX MOMEHTaX KOHKPETHOTO TEOpEeTUYECKOTro
MaTepuaia, a TaK)Ke OpraHW30BaTh MPOBEICHHE MPAKTUYECKUX 3aHATHIA TaKUM 00pa3oM, YTOOBI
aKTUBU3MPOBATh MBILIUICHUE CTYACHTOB, CTHUMYJIHPOBaTh CaMOCTOSITEIbHOE U3BICUCHHE WMHU
HEOOX0MMOW WHPOPMALMU W3 PA3IWYHBIX HCTOYHUKOB, CPAaBHUTEIBHBIA aHAJIN3 METOJIOB
pElIeHU, COIMOCTaBIEHWE TMOJNYYEHHBIX pPE3yibTaToB, (OPMYIUPOBKY U  apryMEHTAIUIO
COOCTBEHHBIX B3TJISIOB HA MHOTHE CIIOPHBIE TIPOOIIEMBI.

[lepen HauanoM mpernoaaBaHus MPernogaBaTeNto HE0OX0AUMO:

- U3y4UTh pabovyIo MporpaMMy, eI U 3a7a49d JUCUUTUIUHBL

- YETKO MpPEJCTaBIsTh celde, Kakhe 3HaHWs, YMEHUS W HaBbIKM JOJDKEH MpHOOpecTH
CTY/ICHT;

- MIO3HAKOMUTCS C BUJAMH yueOHOM padoThI,

- U3y4YUTh COACPKAHKE PA3AETOB TUCIUILIHHEI.

B xozie NeKIMOHHOTO 3aHATHS MperojaBareib JOKeH Ha3BaTh TeMy, yueOHBIE BOIIPOCHI,
O3HAaKOMHTD CTYJICHTOB C [IEPEUHEM OCHOBHOM U JOMOJHUTEIBHON JIUTEPATYPHI IO TEME 3aHSATHSI.

Bo BcTynurenbHON 4yacTH JIeKIMM OOOCHOBATh MECTO M POJIb U3y4aeMOW TEMBI B
y4eOHOW AUCIUILTUHE, PACKPBITh €€ MpaKkTuYeckoe 3HadeHue. Eciu unraercs He nepsast JeKLus, TO


https://online.mospolytech.ru/local/crw/course.php?id=2510
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HEOOXOMMO YBS3aTh €€ TEeMy C MpeIbIAylleld, He Hapylas JIOTUKH H3JIOKEHHS Y4eOHOTro
Mmatepuaia. JIekiuio cieayer HauyMHATh, TOJIBKO YETKO 00O3HAYMB €€ XapakTep, TeMy U Kpyr Tex
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyyT paCCMOTPEHBI.

B ocHOBHOI1 YacTH JeKIMU CIelyeT pacKpbIBaTh COJEpPXKAHHUE Y4eOHBIX BOIIPOCOB,
aKLEHTUPOBAaTh BHUMAHUE CTYJACHTOB Ha OCHOBHBIX KaTe€ropusiX, SBJIEHUSAX M Ipolieccax,
0COOEHHOCTSX UX MpOoTeKaHus. PackpplBaTh CYIIHOCTh MCOJAEPKAaHHE Pa3IMUYHBIX TOUEK 3pEHHs U
Hay4yHBIX T[OJXOJOB K OOBSICHEHMIO Te€X WIM UHBIX sABJIeHUH u 1poueccos. Crenyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIMIO IO CHOPHBIM TEOPETHUECKUM BOIIPOCAM.
[IpuBoauTh mpuMephl. 3aJaBaTh MO XOAY H3J0KEHHS JIEKIMOHHOTO MaTepuana pUTOPUUYECKUE
BONPOCHl U CaMOMy JaBaTb Ha HHMX OTBET. OJTO CHOCOOCTBYET aKTHUBU3ALMM MBICIUTEIbHON
JESITEIbHOCTH CTYJIEHTOB, IOBBIIIEHUIO WX BHUMAaHMS M HHTEpeca K Marepuaiy JIEeKLUH, €e
cogepxkanuto. IlpenonaBarens AOIKEH PYKOBOAUTH PabOTOM CTYJIEHTOB IO KOHCHEKTHPOBAHUIO
JIEKUMOHHOIO MaTepuaja, MOJYepKUBATh HEOOXOJWMOCTb OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX
MIOJIOKEHUH U3yyaeMOi TeMbl, 0000 BbIAEIASA KaTerOPUIHBIN anmnapart.

B 3akmounTeNnbHOM 4acTH JIEKIMH HEO0O0XO0AUMO COPMYIHPOBATH OOIIME BBIBOJBI
10 TEME, PACKPBIBAIOLIME COJEP’KaHUE BCEX BOIPOCOB, MOCTABJICHHBIX B JeKIMH. OOBABUTH IJIaH
OYEepEeTHOTO CEMHUHAPCKOTO WJIM JIAOOpaTOPHOTO 3aHATHS, JaTh KpaTKHE PEKOMEHIAWUU II0
MOJIrOTOBKE CTYJEHTOB K CEMHHapy WM jabopaTopHOil pabote. OmpenenuTb MECTO U BpeMms
KOHCYJIBTAI[MH CTY/ICHTaM, TOXKEJaBIIUM BBICTYIIHTh Ha CEMUHApE ¢ JOKIagamMu U pedeparamu 1mo
aKTyaJbHbIM BOIIPOCAaM OOCYXk/1aeMON TEMBI.

Lenb mpakTHYECKUX U JTA0OPATOPHBIX 3aHATHIA - 00ECIIEYNTh KOHTPOJIb YCBOCHUS Y4eOHOTO
MaTepuajia CTYJCHTaMH, PACUIMPEHHE U YriIyOJeHHe 3HaHWM, MMOJIyYeHHBIX UMM Ha JIEKIMAX U B
XoAe caMocTosiTenbHOW  paboThl. IloBbimeHne APGEKTUBHOCTH MPAKTUYECKUX  3aHATHN
JOCTUraeTcs IMOCPEICTBOM CO3JaHUs TBOPYECKOM OOCTAaHOBKH, pacloiaralolieil CTyIeHTOB K
BBICKA3bIBAaHUIO COOCTBEHHBIX B3IVISIIOB U CYXKJAECHUU 1O 00CYXIaeMbIM BOIpOCAaM, >KEJIAHUIO Y
CTY/IEHTOB [TOpabOTaTh y JOCKU NP PEIICHUH 3a/1a4.

[Tocie KaXgoro JIEKIMOHHOTO, Ja0OpPaTOPHOTO U MPAKTHYECKOTO 3aHATHS CHETIaTh
COOTBETCTBYIOILIYIO 3alIMCh B JKypHaJax ydyeTa MOCEIAeMOCTH 3aHATHH CTyJ€HTaMHU, BBIICHUTB Y
CTapoCT Y4EOHBIX TPYII HPUYMHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATUAX. [[pOBOIUTH IpyINIoOBBIE U
WH/IMBUyaJIbHbIE KOHCYJIbTAllMHM CTYAEHTOB IO BOIPOCaM, BO3HUKAIOIIUM Y CTYJIEHTOB B XOJ€ UX
MOJITOTOBKH K TEKYIIEH M MPOMEKYTOUYHOM aTTECTalllU 10 Y4eOHON TUCIMIUIMHE, PEKOMEHI0BATh
B IIOMOILb Y4eOHbIE U JJPyTUe MaTepUabl, a TAK)Ke CIPABOYHYIO JIUTEPATYPY.

3ayer NO JAUCUMIUIMHE NPOBOAUTCA B (OpME MUCBMEHHOrO 3adyera ¢ IMOCIeayouei
WH/IMBUYaIbHON Oeceoil co CTyJeHTOM Ha OCHOBE BOIIPOCOB, C(HOPMYyITHMPOBAHHBIX B 3a4ETHBIX
Ounerax. B Ouier BHOCUTCS JBa TEOPETHMUYECKUX U OJMH NPAKTUYECKUN BONPOC U3 pa3IMUYHBIX
pa3zesioB AMCLUUILUIMHBL AJis O0siee MOJIHOM NMPOBEpKH 3HAHUWU CTYJAEHTOB. OLEHKa BBICTABISAETCS
npernoiaBaTeneM 1 00bsABIsIeTCs ocie oTeera. [IpenogaBarens NPUHUMAIOLIMNA 3a4eT JIMYHO HECET
OTBETCTBEHHOCTH 3a NPAaBUJILHOCTh BBICTABJICHUS OLIEHKH.

6.2 MeroauyecKkue yKa3aHus JAJI51 00y4aHOIINXCS 110 OCBOEHHIO THCUMIIITHHBI

3aﬂaanI/I CaMOCTOSITEIbHOM pa6OTI>I CTYACHTOB SABJIAIOTCA:

I. Cucrematuzauus W 3aKpEIUICHUE TMOIMYYEHHBIX TEOPETHMUECKUX 3HAHUH U
MIPaKTUYECKUX YMEHUHN CTYJCHTOB;

2. VYrinyOneHue u pacuipeHrue TeOPeTUYECKOi MOATOTOBKH;

3. dopMUpOBaHNE YMEHUHN UCIIOJIB30BAaTh HOPMATUBHYIO, CIIPABOYHYIO JOKYMEHTAIUIO
U CIIEUUAJIbHYIO JTUTEPATYPY;

4. Pa3BuTHe mo3HaBaTENbHBIX CMOCOOHOCTEH M AKTUBHOCTH CTYJIEHTOB, TBOPUYECKOM

HHUIOUATUBLI, CAMOCTOATCIbHOCTHU, OTBCTCTBCHHOCTHU U OPIraHU30BAHHOCTHU,
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5. Hcnonp3oBanne marepuana, COOpaHHOTO U TOIYYEHHOTO B XOAE CaMOCTOSTEIBHBIX
3aHSATUI Ha MPAKTUYCCKUX 3aHATHUSX, IPH HAITUCAHUU KYPCOBBIX U BBITYCKHOHN KBaIH(PUKAIIMOHHOM
pabot, s 3 PEKTUBHOM MOATOTOBKH K HTOTOBOMY 3a4eTy.

V3yueHue IUCHUIUIMHBI JIOJDKHO —CONPOBOXKIATHCS WHTCHCUBHOM — CaMOCTOSTEIIbHOM
paboToii CTYICHTOB ¢ PEKOMEH/JIOBAHHBIMH TIPEIIOIaBATEIIAMH JTUTEPATYPHBIMA HCTOYHUKAMH H C
MaTepHallaMH, IOJIyYeHHBIMH Ha JIEKIIUOHHBIX, IPAKTHUECKUX 3aHATUAX U JJa0OPAaTOPHBIX paboTax.
CTyneHT JMOJDKEH TOMHHUTB, YTO HAYMHATH CAMOCTOSITCNIBHBIC 3aHSTHS CJICIYyeT C TIEPBOTO JIHS
W3YYEHHUS] TUCUUIUTMHBI U IPOBOAUTD UX PErysipHO. OUeHb BaXKHO MPUIIOKUTH MAKCUMYM YCHUITUH,
BOJIH, YTOOBI 3aCTaBUTH CeOsT paboTaTh C MOJIHOM HArPy3KOU C TICPBOTO JIHSL.

Kaxnplif cTyIeHT IOHKEeH caM IUIAaHHPOBATH CBOIO CAMOCTOSITEIBHYIO pabOTy, MCXOIS U3
CBOMX BO3MOXHOCTEH M MPUOPHUTETOB. DTO CTHUMYJHUPYET BBINOJHEHUE pabOThI, CO3/aeT Oosee
CIIOKOWHYIO OOCTaHOBKY, YTO B UTOT'€ ITOJIOKHUTEIHLHO CKa3bIBACTCS HA YCBOCHUH MaTepHalia.

Ha ocHOBe u3yueHHs] peKOMEHIOBaHHOW JINTEPATYPhI 11eJIeCO00Pa3HO COCTABUTH KOHCIICKT
OCHOBHBIX TEPMUHOB, TIOJIOKEHUH M OIIPEICIICHIM, TPEOYIONIMX 3aIIOMUHAHUS M HEOOXOIUMBIX TSI
OCBOCHHS PA3JICIIOB JUCIUILIAHBI.

Jlnst TII0IOTBOPHOM pabOThl HEMaJOBa)KHOE 3HAYCHHE MMeeT OOCTaHOBKA, OpTraHU3aIlHs
pabouero mecta. HyHO TOOUTHCS, YTOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO MOCTOSIHHBIM.
PaboTa Ha MPUBBIYHOM MeCTE JiesiaeT ee Oosiee mIoJ0TBOpHON. [IpOyKTHBHOCT PabOThI 3aBUCUT
OT MPaBHJIBHOTO YepeJOBaHMs TpyJda U OTAbixa. [103TOMy KaXKible Yac WM JiBa CJICIyeT NelaTh,
nepepeiB Ha 10-15 mMuHyT. BBIXOAHBIC IHU Jy4lI€ TOCBATUTH AKTHBHOMY OTIIBIXY, 3aHSTHSIM
CIIOPTOM, MPOTYJIKAMU Ha CBEKEM BO3JyXe U T.J. Jlake MepeKIroueHue ¢ OJIHOTO BUIa YMCTBCHHOM
paboThI HA IPYTON MOXKET CITYKUTh AKTUBHBIM OT/IBIXOM.

Ocoboe MecTo yaensercss KOHCYJIbTUPOBAHUIO, KaK OJHOU U3 (opM 0OydeHHs] U KOHTPOJIS
caMmocTosTeNIbHOW paboTsl. KoHCynbTHpOBaHHE TpeArnonaraeT ocoobM 00pa3oM OpPraHU30BaHHOE
B3aMMOJICHCTBHE MEXIy NPENoJaBaTeeM-KOHCYJIbTAaHTOM U CTYJACHTaMH, HAaIlpaBlICHHOE Ha
paspereHre npoodieM U BHECCHHE MTO3UTUBHBIX U3MEHEHUH B ICATEIIHHOCTh CTYICHTOB.

7. DoH/I OLIECHOYHBIX CPeICTB

®opmMa NPOMEKYTOYHOM ATTECTALMH: IK3aAMEH.

IIpomexxyTounass arrecrauus oOydamomuxcs B ¢GopMe 3K3aMeHa IPOBOAMUTCS IO
pe3yibTaTaM BBIIOJIHEHUS BCEX BHJIOB y4yeOHOI paOoThl, IPEAyCMOTPEHHBIX YU€OHBIM IIJIAHOM I10
JAHHOM JUCHMIUIMHE (MOAYJI0), HPU 3TOM YUUTBHIBAIOTCA pPE3YNbTAaThl TEKYLIETO KOHTPOJIS
yCIIeBaeMOCTH B TedeHue cemectpa. OLeHKa CTeNeHH JOCTHKEHHs 00yJaroIUMUCS TUIaHUPYEMBbIX
pe3yabTaTOB OOYYEHHs MO IUCHUIUIMHE (MOYJ0) TPOBOJUTCSA IPENoJaBaTesieM, BEIyIINM
3aHATHUSL 1O JUCHUIUIMHE (MOIYJI0) METOJOM JKCIEpPTHOM oleHkH. [lo uroram mpoMexyTOuHOH
aTTeCTalluy 110 JUCHHUITIINHE (MOZ[YJIIO) BBICTABJISICTCs OLICHKA «3a4YTCHO» UJIN «HE 3a4TCHO».

K npomexyTo4HOH aTTecTalyy JOIYCKAIOTCS TOJIbKO CTYICHTBI, BBINOJIHUBIINE BCE BHJIbI
y4eOHOI paboThl, npenycMoTpeHHble padoueil mporpammoil o aucuuiuinHe «OCHOBBI CTPOCHHMS
TBEPAOIO TeJIay:

IIxana oneHnBaHuA Onucanue

Boinonuensl Bce BHABI y4eOHON pPalOTHI, MPEIyCMOTpPEHHBIE
yueOHbIM T1aHOM. CTyIEeHT JIEMOHCTPUPYET COOTBETCTBHUE
3HaHWH, YMEHUW, HABBIKOB MPUBEJACHHBIM B  Tabmumax
MoKaszaTelieid,  OmepupyeT  NPUOOPETEHHBIMHU  3HAHUSMU,

3auTeHo
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YMEHUSAMM, HaBBIKAMM, NPUMEHSAET HX B  CHTyalusax
MOBBIIIEHHON CIOXHOCTH. Ilpn 3TOM MOTryT OBITH JOIYIICHBI
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTpyJHEHHUsS IpHU
AQHAJIMTUYECKUX Ollepalusax, NEPEeHOCe 3HAaHUM M YMEHUH Ha
HOBBIE, HECTAaHJJAPTHBIE CUTYALIUH.

He BeimonHen oauH wnu Oojee BHUAOB Y4eOHOW paboOTHI,
MPEyCMOTPEHHBIX y4eOHBIM IIaHOM. CTYIIEHT AEMOHCTPUPYET
HEMOJIHOE  COOTBETCTBUE  3HAHWH,  yMEHWH,  HaBBIKOB
IPUBEIEHHBIM B  TabiuUax IoOKas3aTeled, JOIyCKalTCs
3HAYUTEJIbHBIC OIIMOKU, TMPOSBISAETCS OTCYTCTBUE 3HAHWIA,
YMCHHH, HAaBBIKOB TI0 DSy MOKA3aTeei, CTYACHT UCIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHCHHUS IPH ONEPUPOBAHUM 3HAHHUSIMU U
YMEHHSAMHU IPHU MX TIEPEHOCE HA HOBBIC CUTYAIINU.

He 3aureno

7.1  OueHo4YHBIE CpPeACTBA
3aueTHOro OMiIeTa:

IIpuMmep 3aueTHOrO OMJIETA
1o Kypcy «OCHOBBI CTPOEHHS TBEPAOTO TEJIa)

MHUHHUCTEPCTBO OBPA30OBAHMUS 1 HAYKM POCCUICKOIN ®EEPAIIN
®EJEPAJIBHOE T'OCYTIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXKEHUE
BBICIIEI'O OBPA3OBAHIS
«MOCKOBCKHMH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKU MOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/lHHAMEKA, IPOYHOCTH MAIIMH ¥ COMPOTHBICHHE MATEPHATIOBY
Jucrunraa OCHOBBI CTPOEHHS TBEPIOTO TEa

Hampasnenune 15.03.03 «[Ipuknannas MmexaHuKa»

Kypc 1, cemectp 1

IK3AMEHAIIMOHHBIA BUIET Ne 7.
1. Ynpyras u ninactudeckas nedopmanus TBEpAbIX Tel. 3akoH ['yka.

2. OcHOBHBIE 32aKOHOMEPHOCTH IIACTUYECKOT0 TEUCHHS MATEPUAJIOB.

VY TBepKIeHO Ha 3acefaHuH Kadeapsl «  » 202 r., nporokoia Ne .

3as. kadenpoit /A.A.CxBoprios/
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[Tepeuyens Bompocos k sk3ameny (OIIK-1)

Bomnpocst Koa kommereHuu
Ienu u 3agaun kypca. Vctopust pa3BuTus HayKu o (U3HUKE TBEPOTO OIIK-1
Tena. OCHOBHBIE TUIIOTE3bI U IOMYIICHUS.
ArperatHbie COCTOSIHUS BEIIECTBA. OIIK-1
Oco0eHHOCTH CTPOCHHUSI TBEPJIOTO TeTa. OIIK-1
Cuibl Ban-gep-Baanca. OIIK-1
NonHas cBA3b B KpUCTaLIaX OIIK-1
KoBasieHTHas CBSI3b B KpHUCTAILIAX OIIK-1
Mertaimnyueckas CBsi3b B KpUCTaJUIaX OIIK-1
Cunbl OTTaNKUBaHUS B TBEPBIX TeIaxX OIIK-1
Kpucrannuueckas pemerka u pemierka bpasa OIIK-1
O0o3HaueHNUE y3J10B U HAIIPABIICHUH B KPUCTAILIC OIIK-1
O6o03HaueHue MI0CKOCTeN B KpUcTaiie, uHaeKch Muepa OIIK-1
JleeKThl KpUCTAIITNYECKON PEIIeTKH OIIK-1
Hedexter Openxens u HIoTTkub nmprMecu B TBEPIBIX TeIax OIIK-1
Yupyras u mactudeckas aedopmanus TBepabIX Tel. 3akoH ['yka OIIK-1
OCHOBHBIE 3aKOHOMEPHOCTH IJIACTUYECKOr0 TE€UEHUsI KPUCTAIIIOB OIIK-1
ITonsatue o gucnokanusax. OCHOBHBIE TUIIBI JUCIOKAIIHI OIIK-1
Cuuibl, HeOOXOAUMBIE TSl TIEPEMEILICHUS TUCTOKAIINNA OIIK-1
Pazpyiienue TBepbIX T€N. XpyNKOE U BA3KOE pa3pyLICHUE OIIK-1
Teopernueckas u peasibHasi IPOYHOCTH TBEPBIX TEI OIIK-1
Crioco0bl OIHCAHUA COCTOSIHUSA KOJUIEKTHBA YACTHIL OIIK-1
TepMmoauHaMUUecKoe  OMUCAHHE W CTATUCTUYECKOE  OIHMCAHHE
KOJUIEKTHBA YaCTHI]
Uucno coCTOSIHUM AJ1s1 MUKPOYACTHII OIIK-1
OyHKIUSA pacpeAesIeHU 11 HEBBIPOKICHHOTO ra3a OIIK-1
OyHKIMS pacipeaesieHus Ui BEIPOKACHHOTO Ta3a (PepMHUOHOB OIIK-1
OYHKIUA pacpeIeiIeHus 11 BBIPOKIECHHOTO ra3a 0030HOB OIIK-1
TennoBsle cBOMCTBA TBEPABIX TeIl. [ToHATHE O HOPMATIBHBIX OIIK-1
KOJI€0aHUsAX PEeLIETKU
CrieKTp HOpMaJIbHBIX KOJIEOaHUH PEeIeTKU OIIK-1
[TonsiTre o poHoHax OIIK-1
TennoeMKoCTb TBEPAOTO TENA OIIK-1
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