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1. Hean, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

Llenv Oucyunaumvl opmuposanue 3HAHUN 00 OCHOBAX CMPOEHUsT MBepPOo20 mena—
oehekmam cmpyKmypovl KpUCMALIUYECKUX Mel, MeXAHUYeCKUM CE0UCMEAM KPUCMALI08, 30HHOU
meopuell meepovbix mei, OUHAMUKOU KPUCMALIUYECKOU DeulemKu, MASHUMHbIMU C8OUCMBAMU
meepovix men u noaynpogooHuxamu. Kypc npuzean coszoams yenocmuoe npeocmagieHue o
npeomeme, pacuiupums u OONOJHUMb NOTYYEHHbIE 3HAHUSA U3 COOMBENMCMBYIOWUX pa30enax ooujetl
Gusuxu, oceemums cogpemenHble 00CMUNCEHUsL PUUKU MBepI02o med.

3aoauamu Kypca asnsaromes:

-Osnadenue npocpamMmHbiM MAMEPUATIOM

-Vmenue socnpouszsooums meopemuyeckuii mamepuai

-Ymenue oasame kauecmeeHnHvle 00bACHEHUS ABEHUAM 8 PAMKAX OCHO8 KYpCd

OOyuenne mno puctumuimHe «OCHOBBI CTPOEHHUS TBEPAOTrO Teja» HAlpaBlIeHO Ha
dbopMupoBaHUe y 00yHaroIMXCs CIEAYIOMNUX KOMITETEHIUI:

Koa n nanmeHoBaHHe KOMIIETeH M IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
00y4YeHHs 110 JUCHHUILIMHE
VYK-1. CnocobeH ocyniecTBIsATh 3HaTh:
KPUTUYECKHH aHaau3 MPOOIEMHBIX CUTyaluil | - CTPOCHHC TBEPAOrO Tena
Ha OCHOBE CHCTEMHOT'O TI0/IX0/14, - OCHOBHBIC J1Ie(h(HEKThI U BHJIbI KPUCTAIUTHICCKUX

pELIETOK MaTepuania.
Ymersn:

- OOBSICHHTH TIOBEACHHWE TBEPABIX Tell TPHU
M3MEHEHMSIX BHEIIHUX BO3JEUCTBUM W pa3zMepa
CTPYKTYPHBIX 3JIEMEHTOB.

Baangers:

- METOJIaMH{ M HaBBIKaMU pacyueTa (PU3UIeCKUX
CBOICTB pa3IMYHbIX MaTEPUAJIOB.

BbIpa0aThIBAaTh CTPATETHIO ICHCTBUN

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucummiuHa OTHOCUTCS K 00s13aTesibHOM yacT 010ka b1 «/lucuuminnsl (Moaynu)».

N3y4yeHne AUCLUIIMHBI OCHOBAHO HA 3HAHMAX M YMEHHAX, IOJNYYEHHBIX NPH W3Y4YCHHUHU
CJIEYIOIINX JUCLUIIINH:

- Gusuka

- Maremaruka

3HaHUS U yMEHUS, MOJTy4YEeHHbIE Ha AUCLUIUIMHE HEOOXOIUMBI JJIS U3YyUEHHs CIEAYIOIINX
JUCLUTUINH:

- ComnpoTuBIIeHUE MaTepHAJIOB

- MarepunanoBeaenue

- Teopus ynpyroctu



3. CTpykTypa U coiepkaHue IUCUUILINHBI

OO011ast TPYA0EMKOCTh JUCIHUILIAHBI COCTABISCT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
wn Buj yueoHoii pa6oThI KO'}::I:?)SBO CeMeZCTpH

1 | AyauropHble 3aHATHSI 36 36
B toMm uucne:
Jlekuuu
CeMHHapCKUEe/IPAKTHYCCKUE 3aHITHS 36 36
JlabopaTopHble 3aHATHS 0 0

2 | CamocTosiTesqibHasi padoTa 72 72

3 | IIlpome:kyTouHAasi aTTecTANMS
3auet/mud.3a4eT/73K3aMeH 3auer 3auer

Hroro 108 108




3.2 TemaTuyecKui MJIaH N3YYCHUS NUCHUIIIINHDbI

g Bunbl yue6HOI paboTHI,
e é BKJIIOYasi CAMOCTOSITEIbHY IO Bunbl camocToATensHOM padoThI dopma
No Pasnen 3 g paboTy CTyJEHTOB, U CTYJICHTOB arTecTalyn
n/n A 5) = TPYJIOEMKOCTh B yacax
0]
E JI. | IIp. | JIa6. | CPC | KCP | K.P. | KIT | PI'P | Ped. | Kpab.| O 3
Bropoii cemecTp
BBoaHoe npaktuyeckoe
3aHsaTHEe. CTPYKTYpBI
KPHUCTAJUIOB M BHJIBI JIE(EKTOB
1.2 KPUCTAJUTNICCKON PEIICTKH. 2 1-2 4 8
Tunbl cBsizel. DHEPTHUsI CBI3EH.
Knaccudukanus TBepbIx el
110 TUIAM CBS3H.
Buapr nedexron
KPUCTAJUTMYECKOMN PEIIETKU:
2.2 HYyJIbMEpHBIE J1e(hEeKTHI, 2 3-4 4 8
OJTHOMEpHBIE, TByMEPHBIC U
TpEeXMepHBIC AePEKThl PEIICTKH.
VYnpyras u miactuyeckas
neopmanus. 3akon ['yka.
Kosddunuent [lyaccona.
HcnpiTanne MaTepranoB Ha
39 pacTsuKeHHe — CKaTHe. 5 | 5.4 4 3

MexaHnyeckne XapakTepUCTUKU
MarepuanoB. OCHOBHBIE
3aKOHOMEPHOCTHU
MJIACTUYECKOTO TEUCHUS

KkpuctasuioB. ITonsaTue




nucnokanui. Bektop broprepca
u KoHTYp broprepca. Kpaessie,
BUHTOBBIC U CMEIIIAHHbIE
JUCJIOKALINH.

4.3

[IoHATHE O HOPMAIIBHBIX
KosiebaHusAx pemeTku. CrekTp
HOpPMAaJIbHBIX KOJI€OAHUH PELISTKH.
[TonsiTue o poHOHAX.
TernmoeMKOCTh TBEPIOTrO TEIA.
TemnoeMKoCTb IEKTPOHHOIO rasa.
TennoBoe pacmMmpeHne TBEpAbIX
Ten. TermonpoBoAHOCTb.

7-8

5.2

CnocoObI onucaHus
MaKpPOCKOITMYECKON CHCTEMBI U
KOJIJIEKTHBA YaCTHII.
HeBbIposk/iIeHHBIEC U BBIPOXKICHHBIC
KOJIJIEKTUBBI yacTull. Yucio
COCTOSTHUI MHUKPOYACTHIL.
@yHKIUA pacnpeneseHus
HEBBIPOXKJIeHHOTO ra3za. OyHkuus
pacmpesielieHusT BEIPOXKICHHOTO
raza ¢pepmMuoHoB. DyHKIUSA
pacmpesielieHus BEIPOXKICHHOTO
raza 0030HOB.

9-10

6.2

DHepreTuyecKkue ypoBHU
CBOOOIHBEIX aTOMOB.
O06001ecTBIEHNE AIEKTPOHOB B
KpUCTaJiaX. JHePreTU4eCcKuit
CIIEKTp 2JICKTPOHOB B KPHCTAJLIC.
3aBUCHUMOCTB YHEPTHH dJICKTPOHA
OT BOJTHOBOT'O BEKTOPA.
3anoHeHne 30H dJIEKTPOHAMHU.
JIVDIIEKTPUKH, TIPOBOTHUKH U

11-12




MOJIyIPOBOJIHUKH.

7.2

MarauTHoe o€ B MarHeTUKax.
MarauTHbIE CBOKCTBA TBEPBIX

TeJl. MarHuTHBIE CBOMCTBA aTOMOB.

[Ipupona nuamarnetusma.
ITpupona napamMarueTusma.
[Ipupona peppomaruerusma.
AHnTH(EppOMATrHETU3M.
MarHuTHBII pe30HAHC.

13-14

8.2

CoOcTBeHHbIE U IPUMECHBIE
OJTyNIpOBOAHUKU. [IoHsTHE O
aplpkax. Ilonoxenue ypoBHs
DepMU U KOHUECHTPALHS
CBOOOJHBIX HOCUTENIEH B
IIOJIYITPOBOTHHUKAX.
HepaBnosecHbie HocuTenu. Pabora
BbIX0J1a. KOHTAKT IByX METAJIOB.
KonTakT meTana ¢
MOJIYITPOBOTHUKOM. KOHTAKT ABYyX
IIOJIYIIPOBOJHUKOB C PAa3JIMYHBIM
THUIIOM IPOBOJAMMOCTH. P-NIICPEXON
B IIOJYIIPOBOJAHUKAX.

15-16

9.2

Konrakr nByx MeramioB. KoHTakT
MeTajula ¢ MOJIyIIPOBOJIHUKOM.
KoHTakT 1BYX IOJIyTPOBOJHUKOB C
Pa3IMYHBIM TUIIOM IIPOBOJIUMOCTH.
p-Nnepexo B NOJYIPOBOJHUKAX.

17-18

Bcero 3a 2-oii cemecTp

36

72

UTOI'O

36

72




3.3 CoaepxaHue TUCHUNIHHBI

Tema 1.Kpucrajuinyeckasi CTPYKTypa TBepAOro Teja, AedekTbl KPHCTANLIMYECKOM
pelIeTKH.
OcHoBHblEe MOHATHS (DU3MKU TBEPAOro Tena. ArperatHble COCTOSIHHMS BeulecTBa. lIpuMeHeHue
IPUHLIUIIOB OCHOB CTPOEHMS TBEPJAOIO T€jla B TEOPUU M IPAKTUKE. THUIBI CBsI3el. DHEPIusl CBA3EH.
Knaccudukanus TBepAbIX Teld MO TUNAM CBs3H. Buabl neekToB KpHUCTaNIMYECKOM PpEIIeTKH:
HyJIbMEpHbIE 1e()eKThI, OJTHOMEPHBIE, IBYMEPHBIE 1 TPEXMEPHBIE 1e(DEKThI PEIIETKH.

Tema 2.MexaHu4ecKHe CBOMCTBAa KPHCTAJIOB, ynpyrue aegopManuu, IJIACTHYeCKHe
negopmanum, 3akoH I'yka, moHsATHE JUCTOKAIUIA.
VYopyras u mmactuueckas aedopmanus. 3akoH ['yka. Kosddunument Ilyaccona. Hcmbitanue
MaTEpUaOB Ha PacTshKEHUE — ckaTue. MexaHn4ecKue XapakTepUCTHKU MarepuainoB. OCHOBHbBIE
3aKOHOMEPHOCTH IIJIACTUYECKOTO TeYeHUs1 KpucTawios. Ilonsatue auciokanmii. Bekrop broprepca u
KOHTYp broprepca. KpaeBble, BUHTOBbIE U CMEIIAHHBIE TUCIOKALNH.

Tema 3. TenioBble CBOHCTBA KPUCTAJIOB, JTUHAMUKA PEIIETKH.
[TonsaTHe O HOPMaNBHBIX KoneOaHuAx pemeTrkd. CHEeKTp HOPMaIbHBIX KOJEOAHUH pPEHICTKH.
[Tonstue o pononax. TemnoeMKoCcTh TBEpAOTO Tena. TermmoeMKoCcTh EKTPOHHOTr0 ra3a. TemmoBoe
pacumpeHue TBepAbIX Tell. TermonpoBoIHOCTb.

Tema 4.J1eMeHTHI (PU3NYECKON CTATUCTHKH, BBIPOKIEHHbIe M HEBBIPOKIEHHbIE
KOJIJIEKTUBBDI.
CnocoObl OmMHMCaHUsI MaKPOCKOTMYECKOW CHCTEMBl M KOJUIGKTHBA 4YacTHil. HeBBIPOXKIEHHBIE H
BBIPOK/ICHHBIE KOJUIEKTUBBI 4acTull. Yucino coctossHuid Mukpodactul. DyHKUHUS pacnpenciieHus
HEBBIPOXKJEHHOTO Ta3a. DyHKuMS pacrpeneseHus] BBIPOXKIEHHOro Traza (epMHOHOB. DYHKIUSA
pacrpeiesieHus BRIPOXKIEHHOTO ra3a 0030HOB.

Tema 5.30HHas1 Teopus TBePABIX TeJl.
OHepreTuyeckre YpPOBHU CBOOOAHBIX aToMoB. OO0OIIECTBICHHE 3JIEKTPOHOB B KpHUCTasIax.
OHepreTMyeckuil CHEeKTp 3JEKTPOHOB B KpUCTaie. 3aBUCHUMOCTb HHEPrUU DJIEKTPOHA OT
BOJIHOBOTO  BEKTOpa. 3alOJHEHUE 30H OJIEKTpOHaMH. JIMDIEKTpUKH, TPOBOJHUKH U
IIOJIyIIPOBOAHHKH.

Tema 6.MaruuTHble CBOMCTBA TBEPABIX TeJl.
MaruutHoe moJjie B MarHeTukax. MarHuTHbIE CBOWMCTBAa TBEPABIX Tel. MarHuTHbIE CBOMCTBA
atomoB. Ilpupona numamarnermsma. Ilpupona mnapamarnetusma. Ilpupona deppomarnerusma.
AnTudeppomaruetusm. MarHuTHBIN pe30HaHC.

Tema 7.1101ynpoBOAHUKH M KOHTAKTHbIE ABJICHHUS B TBEPAbIX TeJIaXx.
CobcTBeHHbIE U PUMECHBIE MOMYNPoBOAHUKH. [ToHsTHE O AbIpKax. [lonoxenue ypoBHs depmu u
KOHIIEHTpalLusi CBOOOJHBIX HOCHTENEH B IMONyNpoBoAHMKax. HepaBHoBecHble HocuTenu. Pabora
BbIXO/a. KonTakr JABYX MCTAJIJIOB. KonTakr Mertamna c MOJIYITPOBOAHUKOM. KonTakT ABYX
IIOJIYIIPOBOJHUKOB C Pa3JIMYHBIM TUIIOM IIPOBOAMMOCTH. P-NIIEPEX0] B MOIYIIPOBOIHUKAX.

3.4 TemaTnka ceMHHAPCKHUX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKkue/IpaKTUUECKUE 3aHATUS

[Mpaktrueckoe 3austie Nel «BBogHOE mpakTrdeckoe 3aHaTHE. OCHOBHBIE TOHATHS
(bu3UKH TBEPIOTO Tela. ATperaTHbIe COCTOSTHUS BEIIECTBa»



[Mpaktrueckoe 3anstre No2 «l[puMeHeHEe MPUHIUIIOB OCHOB CTPOEHUS TBEPAOTO TEJa
B T€OpuH U npakTuke. CTPYKTYpbl KPUCTAIIIOB U BUABI AEPEKTOB KPUCTALITUIECKOM
PELLIETKN

I[Tpaktuyeckoe 3ansTue Ne3 « Tunsl cBsizell. DHeprus cBszeil. Knaccuukanus TBepabix
TEJI 10 TUIIAM CBS3U»

[Mpaktuyeckoe 3anste Ned «Yrpyras u miactuyeckas nedopmanus. 3akoH [yka.
Koadp¢puuuent Ilyaccona. McnbpiTanne MmaTepranoB Ha pacTsKEHUE — CKATHE.
MexaHn4ecKkue XapakKTEPUCTUKU MAaTEPHAIOBY

[Tpaktuueckoe 3anstue Ne5 « OCHOBHBIE 3aKOHOMEPHOCTH IIIIACTUYECKOTO TEUEHUS
kpuctamioB. [lonsitue nucnokauuii. Bexrop broprepca u koutyp broprepca. Kpaesbie,
BUHTOBBIE U CMEILLIAHHBIC TUCIOKALAN

[Tpaktuyeckoe 3ansaTue Neb6 «CriocoObl ONMCaHusT MAKPOCKOITMYECKOH CUCTEMBI U
KOJIJIEKTHBA YacTul]. HeBbIpOXkK/1€HHBIE U BBIPOXKICHHbIE KOJUICKTUBBI YacTHLL. YUCIIO COCTOSIHUN
MUKpoJacThIl. OYHKIHUS pacTpeieleHNsT HeBBIPOKIEHHOTO raza. OyHKIHS pacipeaeieHus
BBIPOXKAEHHOTO ra3a (pepmMuoHOB. DyHKIMS pacrpeieNeHus BBIPOKIEHHOIO Ta3a 6030HOB»

[IpakTnueckoe 3ansatue Ne/ « QHepreTuyecKue ypoBHU CBOOOIHBIX aTOMOB.
O060011ecTBICHHUE HJIEKTPOHOB B KpHCTaIaX. DHEPreTUUECKUI CIIEKTpP 3JIEKTPOHOB B KPUCTAILIE»

[Tpaktrueckoe 3ansaTie Ne8 «3aBHCHMOCTD SHEPTUH IEKTPOHA OT BOJIHOBOTO BEKTOPA.
3ar0JIHEHUE 30H JEKTPOHAMHU. JIM3IEKTPUKH, IPOBOIHUKHU U MOTYTIPOBOJAHUKN

[TpakTuueckoe 3ansaTue Ne9 « MarHuTHOE T0JIe B MarHeTHKax. MarHUTHBIC CBOHCTBA
TBEP/IbIX Te1. MarHUTHbIE CBOMCTBA aTOMOB. [Ipuposa AuamarueTusmay

4, YyebHO-MeTOANYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue
4.1  OcHoBHasi IuTEpaTypa

1. baxanos, B. JI. Mexanuka aepopMupyemoro TBeporo Teja : yuebHoe mnocoodue
quist By30B / B. JI. baxxanoB. — MockBa: U3natensctBo FOpaiit, 2020. — 178 ¢. — (Briciiee
obpasoBanue). — ISBN 978-5-534-04104-0.

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

2. MarepuanoBeieHue 1 TeXHOJIOTusl MaTepuanoB B 2 4. Yacte | : yueOHUK 11
akageMuyeckoro Oakanaspuata / I'. I1. @etucos [u ap.] ; mox penakuueit I'. I1. derucosa. — 8-¢
u3., nepepad. u non. — Mocksa : U3gatensctBo IOpaiit, 2019. — 386 c. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-534-06770-5.

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

4.2  JlonoJHUTeJbHAS JUTEpaTypa

1. bongnapes, b. B. Kypc o6mieii ¢puzuku B 3 ku. Knura 3: TepmoauHaMuka,
cTaTucThyecKas (u3nKa, CTpoeHue BellecTBa: yueOHuk Juist 6akanaspoB / b. B. bounapes, H. I1.
Kanamuukos, I'. I'. Cniupun. — 2-e uzn. — Mocksa: U3narensctso FOpaiit, 2019. — 369 ¢. —
(bakanaBp. Axagemudeckwuii 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
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4.3  DJeKTpoHHbIE 00pa3oBaTe/ibHbIE PecypChl
«OCHOBBI CTPOCHHS TBEPIOTO TEIAN:

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

S. MarepuajbHO-TEXHHYECKOE o0ecreyeHue
. AyIuTOopHH JUIS MIPAKTHYECKUX 3aHATHH Kadenpsl «/[nHamMuka, MpOYHOCTh MAIIUH U
conpotuBiieHue marepuanon» (aya. H-211a, H-209) ocHamiennsle:
1. MeroBas nocka
2. [IpoexTop
3. Hacrennsrit 2xpan
6. MeToanuyeckue peKoMeH aluu

6.1 MeTroanyeckne peKOMeHIAIUN ISl MPeNoAaBaTesl 0 OPraHu3anuu
00y4eHus1

6.1.1. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

Bo3MosxHO ITpoBeieHne 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro oO0yueHus: yHuBepcurera (CHO-LMS). [lopsanox mposeneHus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIbHBIMH PACHOPSDKEHUSIMH IPOPEKTOpa IO
y4eOHOI paboTe W/ WU IICHTPOM y4eOHO-METOINICCKOM PabOTHI.

Mertoauka mnpenoaaBaHusi AUCUUILUIMHBI «CONPOTHBIEHUE MAaTEepHUaloOB» M pealn3alus
KOMIIETEHTHOCTHOI'O TOJAXOJa B H3JIOKEHUM M BOCHPUSTUM MaTepuaia IpelycMaTpUBAECT
UCIOJIb30BaHUE CJEIYIOIUX AaKTUBHBIX M HHTEPAKTUBHBIX (OPM NpOBENEHUS TIPYHIOBBIX,
WH/IMBUIYAIbHBIX, AYIUTOPHBIX 3aHATHA B COYETAaHMH C BHEAYAUTOPHOH pabOTOi C IEJbI0
(dbopMHpoBaHUs U pa3BUTHS TPO(ECCHOHATBHBIX HABBIKOB, 00YYarOIUXCA:

— MOJITOTOBKA K BBIMOJHEHHIO J1a00paTOPHBIX paboT B J1aOOpaTOpHsIX By3a C MOCIEAYIOLUINM
pacueToM U 3alUTOM;

— 3alIMTa U UHAUBUIyalIbHOE 00CYX/I€HNE BBIMOIHIEMbIX pacueTHO-TpapuiecKux pador;

— OpraHu3anusi ¥ NpOBEJIEHHE TEKYIIero KOHTPOJIi 3HAaHUM CTYIEHTOB B (opme
TECTUPOBAHUS;

B3aumoneiictBue npenoaasarenss CcO CTyAGHTaMH MOXKHO pasfeluTb Ha HECKOJIBKO
COCTaBJISIIOLIMX — JIEKIIMOHHBIE, MPAKTUYECKHE U J1a0OpaTOpPHBIE 3aHSATHS U KOHCYJIBTHPOBAHHUE.
IIpenogaBaTens NOKEH MOCIEAOBATENbHO BBIYMTATH CTYACHTAM psAJ JEKLUH, B XOI€ KOTOPBIX
CIIeyeT COCPENOTOYMTh BHUMAHUE HAa KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHUYECKOIo
MaTepHala, a Takke OpraHM30BaTh MPOBEACHUE MPAKTUYECKUX 3aHATUI TakUM 00pa3oM, YTOObI
AaKTUBM3UPOBATh MBIIUICHHE CTYJEHTOB, CTHUMYJIHMPOBAThb CAMOCTOSITEILHOE W3BJICUEHUE HMHU
HEoOXouMOW HMH(OpPMAMM W3 Pa3IUYHBIX HCTOYHHMKOB, CpPaBHHUTENbHBIM aHaAlU3 METOJIOB
pElIeHN, COIMOCTAaBIEHWE TOJYUYEHHBIX pe3yibTaToB, (OPMYJIHUPOBKY U  apryMEHTaLHUIO
COOCTBEHHBIX B3IJISZI0B HA MHOTHE CIIOPHBIE TIPOOIEMBI.

[lepen HauaaoM IMpenoaBaHus MPENoAaBaTea0 HEOOX0AUMO:

- U3Y4UTH pabouylo Mporpammy, Heau U 3aJa4 TUCIUITHHBI;

- YETKO NpPEICTaBNIiATh cebe, Kakue 3HaHHsS, YMEHUS U HaBbIKM JOJDKEH MpHoOpecTH
CTYJIEHT;

- IO3HaKOMUTCS C BUJIaMU y4eOHON paboThI;

- U3YUYUTh COACPKAHUE PA3EIIOB AUCIUIIINHBI.

B xozie neKIMOHHOro 3aHATHS MpenojaBareib JOHKEH Ha3BaTh TEMY, yUeOHbIE BOIPOCHI,
03HAKOMUTb CTYAECHTOB C IEPEYHEM OCHOBHOW U JIONIOJIHUTENBHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcrynurenbHOW yacTu JieKIMHM OOOCHOBATh MECTO M POJIb U3y4aeMOW TEMBI B
yueOHOI TUCIMITIMHE, PACKPBITh €€ IpakTHYeckoe 3HaueHue. Ecnu untaercss He nepsas JeKIHsl, TO


https://online.mospolytech.ru/local/crw/course.php?id=2510
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HEOOXOUMO YBSI3aTh €€ TEeMy C NpebIIylield, He Hapylas JIOTUKH HW3JI0KEHUs Y4eOHOTo
MaTepuana. Jlekuuioo cieayeT HauMHATh, TOJIBKO YETKO 0003HAYMB €€ XapakTep, TEMY U Kpyr Tex
BOIIPOCOB, KOTOPHIE B €€ X071 OyAyT pacCCMOTPEHBI.

B ocHOBHOI 4acTu JIeKIMU CIIEAYyeT pacKpbIBaTh COIEpaHHe yueOHBIX BOIPOCOB,
aKIICHTUPOBATh BHUMAHUE CTYJACHTOB HAa OCHOBHBIX KATETOpUsX, SBJICHUSIX U TMpoIleccax,
O0COOCHHOCTSIX MX MpOTeKaHus. PacKkppiBaTh CyHIHOCTh MCOJEPKAHUE PA3IUYHBIX TOUYEK 3pEHUS U
HAyYHBIX TIIOAXOJOB K OOBSICHGHHIO TE€X WIM WHBIX SBICHWA U TmporeccoB. Cruemyer
apryMEeHTUPOBaHO 00OCHOBATh COOCTBEHHYIO IMO3UIUIO MO CIOPHBIM TEOPETHUECKUM BOIPOCAM.
[IpuBoauTh mpuMepsl. 3adaBaTh IO XOJY H3JIOKEHUS JEKIIMOHHOIO Marepuajga PUTOPUUYECKUE
BOIPOCHl M CaMOMy JaBaTb Ha HUX OTBET. DTO CHOCOOCTBYET aKTHUBU3ALMHU MBICIUTEIbHON
JIeATETbHOCTH CTYJICHTOB, TOBBIIICHUIO WX BHUMAHUA M HHTEpEca K Marepuany JeKIUH, ee
conepkanuto. [IpenogaBaTtenb NOMKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCIIEKTHUPOBAHHIO
JICKIIMOHHOTO MaTepuaia, MOAYEePKUBATh HEOOXOJUMOCTh OTPAXKCHHSI B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3Yy4aeMOU TeMbI, 0CO00 BBIJIEIAS KATETOPUMHBIN arrapar.

B 3axmrounTensHON YacTH JISKIUA HEOOXOAMMO CPOPMYITUPOBATH OOIIHME BHIBOJIBI
10 TeMe, PaCKPBIBAIOIINE COAEPKaHUE BCEX BOIMPOCOB, MOCTABICHHBIX B JIeKIMU. OOBSIBUTH IIaH
OUEPEIHOTO CEMHHAPCKOTO WM JIA0OPAaTOPHOTO 3aHSTHS, JaTh KpaTKUe pPEKOMEHIAIMH I10
MOJATOTOBKE CTYJIEHTOB K CeMUHapy Wi JabopatopHoil pabote. OmnpenenuTb MECTO U Bpems
KOHCYJIbTAIIMH CTYJICHTaM, TIO)KEJIABIINM BBICTYIIHTh Ha CEMUHApE C JAOKIAJaMH U pedeparaMu 1Mo
aKTyaJIbHBIM BOIIPOcaM 00CYKIaeMOU TEMBI.

L{enb mpakTHYECKUX ¥ JIAOOPATOPHBIX 3aHATUH - 00ECTICYUTh KOHTPOJIb YCBOCHUS yUCOHOTO
MaTepuana CTyJIeHTaMH, PaclIUpeHue W yriayOleHue 3HaHUM, MOJYYCHHbIX UMM Ha JIEKUUAX U B
XOJIe CaMOCTOATeIbHOW paboThl. I[loBbimieHWe S(OPEKTUBHOCTH MPAKTHYECKUX  3aHITHU
JIOCTUTAETCS TOCPEICTBOM CO3/IaHUS TBOPYECKON OOCTAaHOBKH, pacrojiararolieid CTYJIEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IVISJIOB M CYXKIEHHH 1O OOCYXKIAaeMBIM BOIPOCAM, KEIAHUIO Y
CTYJIEHTOB IOPAa0OTATh y JOCKHU MPHU PELICHUH 3a/1a4.

[locne KaxaOro JEKIMOHHOTO, JIAOOPATOPHOTO W MPAKTUYECKOTO 3aHSATHS ClENaTh
COOTBETCTBYIONIIYIO 3alUCh B )KypHajaxX yyeTa MOCEUIa€MOCTH 3aHSITHH CTyJAEHTaMH, BBISICHUTDH Y
CTapOCT y4eOHBIX TPYII MPUYUHBI OTCYTCTBHS CTYJEHTOB Ha 3aHATUSX. [[pOBOIUTH TpyNIOBBIE U
WHJUBU]lyallbHbIE KOHCYJIBTAIIMM CTYAEHTOB [0 BOMPOCaM, BO3HUKAIOLIUM Yy CTYJIEHTOB B XOJ€ UX
MOATOTOBKU K TEKYIIEH W MPOMEXYTOYHOU aTTECTAI[UU MO y4eOHOM MUCUHUIUTNHE, PEKOMEH/I0BATh
B MIOMOIIb Y4eOHbIE U ApyTrUe MaTepuaibl, a TAKKe CIIPABOYHYIO TUTEPATYPy.

3ader MO MUCIMIUIMHE TPOBOIUTCA B (OpME MHCHMEHHOTO 3a4yeTa ¢ IMOCHenyIoen
WHAUBUAYAIbHON Oecelloil cCo CTyAEHTOM Ha OCHOBE BOIPOCOB, CHOPMYIHPOBAHHBIX B 3aU€THBIX
Owierax. B Owier BHOCHTCS JBa TEOPETHUYECKHUX M OJUH MPAKTHYECKHUN BOIMPOC U3 PA3IMUHBIX
pa3enioB NUCHUIUIMHBI I OoJiee TMOJHOW MPOBEPKH 3HAHUH cTyneHTOB. OlleHKa BHICTABISETCS
npenojaBaTesieM U 00bsBiIseTcs nocie oreeTa. [IpenogaBarens NpUHUMAIOIIMM 3a4€T JTUYHO HECET
OTBETCTBEHHOCTH 3a MPABUJILHOCTh BBICTABJICHUS OLICHKH.

6.2 Meroanueckue yKa3aHus AJis1 00y4al0UIUXCSl IO OCBOEHHIO M CHUTITHHBI

3a;[aanI/1 CaMOCTOSTEIbHOMN paGOTBI CTYACHTOB ABJISIFOTCS:

1. Cucrematuzanus M 3aKpelyieHHE IMOJyYEHHBIX TEOPETHYECKUX 3HAaHUH U
IIPAKTUYECKUX YMEHUHN CTYJEHTOB;

2. VYriybnenue u paciiipeHre TeOpeTUIeCcKoi MOAr0TOBKY;

3. ®opMupoBaHUE YMEHUI UCIOIb30BaTh HOPMAaTUBHYIO, CIIPABOYHYIO JIOKYMEHTALIHIO
U CHEeLHANIbHYIO JINTEPATYPY;

4. Pa3Butne nosHaBaTeIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYJIEHTOB, TBOPYECKOM

HHUIIUATUBBI, CAMOCTOATCIIBHOCTU, OTBETCTBEHHOCTU U OPTraHU30BaHHOCTH,
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5. Hcnonb30Banue mMarepuana, COOpaHHOTO M MOJIyY€HHOTO B XOJI€ CAMOCTOSITEIbHBIX
3aHATUN HA IPAKTUYECKUX 3aHATHUSX, IPU HAIMCAHUU KYPCOBBIX U BBITYCKHOM KBaTU(pUKAIMOHHON
pabot, st 3pPeKTUBHOM MOATOTOBKH K UTOTOBOMY 3a4ETy.

W3ydyeHne OUCHUIUIMHBI JIOJDKHO COMPOBOXKIATHCSI HMHTEHCHUBHON CaMOCTOSATEIbHOU
paboToil CTY/IGHTOB C PEKOMEHIOBAaHHBIMHU NPENOJaBATEISIMUA JTUTEPATYPHBIMU UCTOYHUKAMH U C
MaTepuaiaMHu, MOJTyYSeHHBIMU Ha JIEKIIMOHHBIX, TPAKTUYECKUX 3aHATUAX U J1a0OpaTOPHBIX paboTax.
CTyneHT AODKEH MOMHHUTH, YTO HAYMHATh CAaMOCTOSITENIbHBIC 3aHATHS CIEIyeT C MEPBOTO IHS
W3YYEHUSI TUCIUIUIMHBI U IPOBOJIUTH UX peryisipHo. OueHb BaXKHO MPUIOKHUTh MAKCUMYM YCHIIUH,
BOJIH, YTOOBI 3aCTaBUTH ceOst paboTaTh ¢ MOJHOUM HATPY3KOMW C TIEPBOTO JIHSL.

Kaxxaplif cTyZeHT JODKEeH caM IUIaHMPOBATh CBOIO CAMOCTOSTEIbHYIO paboTy, HUCXOHs U3
CBOMX BO3MOXHOCTEH M NMPUOPUTETOB. DTO CTHUMYJHPYET BBINOJHEHHE paboTHI, co3maer Ooiee
CIOKOMHYIO0 00CTaHOBKY, YTO B UTOT'€ IMOJOXKHUTEIBLHO CKa3bIBACTCA HA YCBOCHUU MaTepHuaa.

Ha ocHoBe u3yueHus: peKOMEHI0BaHHOW JIMTEPATYpPhl LEIECO00PA3HO COCTABUTH KOHCIIEKT
OCHOBHBIX TEPMHUHOB, TIOJIOKEHUH U OIpeieIeHH, TPEOYIOIIMNX 3aIOMUHAHNUS U HEOOXOUMBIX JJIs
OCBOEHUS Pa3AeOB IUCHUIUIUHBI.

Jlia m0a0TBOpHOM pabOThl HEMalOBa)KHOE 3HAYEHHE HMMEeT OOCTaHOBKa, OpraHU3alus
pabodero mecra. HyHO HOOUTHCS, YTOOBI MECTO PabOTHI MO BO3MOXHOCTH OBLIO ITOCTOSTHHBIM.
Paborta Ha nmpuBBIYHOM MecTe JienaeT ee Oosiee I0A0TBOPHOM. [IpoyKTHBHOCTE pabOThl 3aBUCUT
OT MPaBUJIBLHOIO YepepoBaHus TpyJa U oTabixa. [loaToMy Kaxkable 4ac WM JiBa CIEAYeT JeNath,
nepepeiB Ha 10-15 mMuHyT. BbIXOAHBIE THH JIydllle HOCBSITUTH AKTUBHOMY OTIIBIXY, 3aHSATHSIM
CIIOPTOM, IIPOTYJIKaMHU Ha CBEXXEM BO3JlyXe U T.J. Jlake mepeKItoueHue ¢ OJHOro BUJIa YMCTBEHHOMN
paboThl HA IPYTOM MOXKET CITYKUTh AKTUBHBIM OTJIBIXOM.

Ocoboe MecTo ynensercsi KOHCYJIbTHPOBAHUIO, KaK OJHON U3 GopM 0OydeHHsI U KOHTPOJIS
camocTosTenbHOi paboThl. KoHcynbTHpoBaHUEe mpeArnoigaraeT ocooObiM 00pa3oM OpPraHU30BAaHHOE
B3aMMOJICHCTBHE MEXIy IIPENoAaBaTeIeM-KOHCYIbTAHTOM U CTYyJE€HTaMH, HalpaBJICHHOE Ha
paszpelieHue npodiIeM U BHECEHHE TO3UTHUBHBIX U3MEHEHU B 1€ATEIbHOCTh CTYACHTOB.

7. ®oH/1 OLIECHOYHBIX CPEACTB

DopMa NPOMEKYTOYHOM ATTECTALUM: 3a49eT.

[IpomexyTouHas arrecTanus oOywarommxcs B (opMme »dK3aMeHa MPOBOJUTCS IO
pe3ylbTaTaM BBIIIOJIHEHUS BCEX BUIOB Yy4eOHOU pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM IIIAHOM IO
JAaHHOW TUCHUIUIMHE (MOJIYJIO), TPU OSTOM YUHUTHIBAIOTCS PE3yNbTaThl TEKYIIETO KOHTPOJIS
yCIEeBaeMOCTH B TeueHHe ceMmecTpa. OIeHKa CTEeNeHN TOCTHKEHUS 00yJarolUMUCs TUIaHUPYEMBIX
pe3ynbTatoB OOydeHHs IO JAWCHUIUIMHE (MOJAYNI0) TPOBOIUTCS MPENOAaBaTeIeM, BEAYIIUM
3aHATHS 110 JAUCUUIUIMHE (MOJYJII0) METOJIOM 3KCHEepTHOM oneHku. [lo mToram mpomexyTouHOM
aTTECTAIlMU 0 TUCIUIUIMHE (MOIYII0) BBICTABIISIETCS OIICHKA «3aYTEHOY WJIU «HE 3a4TCHOY.

K nmpomexxyTouHOl aTTecTanuu JOMYCKAKTCsS TOJIbKO CTYAEHTHI, BHIIOJIHUBIINE BCE BHUJIbI
y4eOHOM paboThI, MPeLyCMOTpPEeHHbIE paboueil mporpamMmoil mo AucuuiinHe «OCHOBBI CTPOEHUS
TBEPJAOTO TEJIA»:

Ikana oueHnBaHuA Onucanue

BoinonHensl Bce BHIBI y4eOHOIl paboOThI, NMpeaycMOTpPEHHbIE
yueOHbIM TuIaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HAaHWW, YMEHUH, HaBBIKOB MPHUBEACHHBIM B  TaOIHMIax
nokaszaTesief,  omepupyer  NpUOOPETEHHBIMH  3HAHHUSMH,

3auyreHo
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YMCHUSIMU, HaBbIKaAMH, OPpUMCHSCT ux B CUTyalusax
MOBBIIICHHON CJI0KHOCTH. HpI/I 9TOM MOTI'YT OBITE JOIMYIICHBI
HC3HAYUTCIBbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPpyAHCHHA IIpU
AHAIIMTUYCCKUX OII€paluiax, IEPEHOCE 3HAHUM W YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallHH.

He Bomonnen oauH win Oosee BHUIOB Yy4yeOHOW pPabOTHI,
HPEeyCMOTPEHHBIX Y4eOHBIM TuIaHOM. CTYJIeHT JeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHUE  3HAHUM, YMEHUH, HAaBBIKOB
OpUBEJCHHBIM B  TaONMIaxX [OKa3aTeled, JOMyCKarTCs
3HAYUTEIbHBIC OLIMOKW, NPOSIBISETCS OTCYTCTBUE 3HAHHHU,
YMEHU, HABBIKOB IO PsIAy MOKAa3aTeNeil, CTYACHT UCIBITHIBACT
3HAYUTEIbHBIC 3aTPYIHCHUS TPU ONCPUPOBAHUM 3HAHUSIMHU M
YMCHUSIMH TIPH MX [IEPEHOCE HA HOBBIC CUTYALUH.

He 3aureno

7.1  OueHo4HbIE CpeCTBA
3aueTHOro omiera:

IIpuMmep 3a4yeTHOrO OMJIETA
1o Kypcy «OCHOBBI CTPOEHHUS TBEPAOI0 TeJia

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM OEJIEPALIN
DENEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadeapa «/IuHaMuKa, POYHOCTh MALIMH H CONPOTUBICHAE MATEPUATIOBY
Jucnummaa OCHOBBI CTPOEHUSI TBEPAOTO Tema

Hamnpasnenue 23.05.01 «Ha3zemHble TpaHCHOPTHO-TEXHOJIOTMUECKUE CPELICTBAY

Kypce 1, cemectp 1

3AYETHBIA BUJIET Ne 7.

1. Yopyras u nnactuyeckas aegopmarus TBepabix Ten. 3akoH ['yka.
2. OCHOBHBIE 3aKOHOMEPHOCTH TUTACTHYECKOTO TEUECHHUS MaTePHAIIOB.

VY1BepkaeHo Ha 3aceqannu Kaheapsr «  » 202 r., mpotokom Ne .

3aB. xadenpoit /A.A.CxBOpIoB/
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[Tepeuens Bompocos k 3k3ameny (YK-1)

Bomnpocsl Koa xomnereHuuun
Llenu u 3amaun kypca. Mcropust pa3BuTus Hayku o (pu3MKe TBEPIOTO VK-1
Tena. OCHOBHbBIE TUIIOTE3bI U JJONYIICHHUS.
ArperaTHble COCTOSTHUSI BEIIECTBA. VK-1
Oco0eHHOCTH CTPOCHUS TBEPAOTO TENa. YK-1
Cuibl Ban-nep-Baasca. YK-1
NounHas cBs3b B KpUcCTAIIaX YK-1
KoBaneHTHas cBA3b B KpuCTaLIax YK-1
Merannuueckas CBsi3b B KpUCTaLIax YK-1
Cunpl OTTANKMBAHUS B TBEPABIX TENAX YK-1
Kpucrannnueckas peuierka u pemerka bpasa YK-1
O6o3HaueHue y3JI0B U HANIPaBJICHU B KpUCTAILIE YK-1
O6o3HaueHue MIOCKOCTEN B KpUCTAILIe, MHAEKCH Musiepa YK-1
JedeKThl KpUcTaTu4ecKon pereTKu YK-1
Hedextel @penxens u oTTkub npumecH B TBEPABIX TeIax YK-1
Yupyras u muactaueckas aedopMmars TBEpasIx Tell. 3akoH [ 'yka YK-1
OCHOBHBIE 3aKOHOMEPHOCTH IIACTUYECKOT0 TEUEHUSI KPUCTAILIIOB YK-1
[lonsiTue o nucnokauusx. OCHOBHBIE TUIIbI JUCIOKAIUI YK-1
Cunbl, He0OXOUMBIE IS IEPEMEIICHHS TUCIOKAIIHIA YK-1
Pazpymenne tBepapIx Ten. Xpymnkoe U BA3KOE paspylLleHue YK-1
Teopernueckas 1 peanbHasi IPOYHOCTh TBEPABIX TEIl YK-1
Crioco6b1 ONMCAHHUS COCTOSIHUS KOJJIEKTUBA YaCTHILI. YK-1
TepMoaMHaMHUYeCKOE OMHMCAHWE U CTATUCTUYECKOE  ONUCAHHE
KOJJIEKTHBA YaCTHII
Yucno cCoOCTOSIHUMN 1711 MUKPOYACTHIL YK-1
DyHKIMA pacnpeleNICHNs 1Sl HEBBIPOKICHHOTO ra3a YK-1
@yHKIUS pacnpeaereHus A BIPOXKIEHHOT 0 raza (epMHOHOB YK-1
OyHKLUSA pacnpeaeseHns A1 BBIPOKIEHHOT0 Ta3a 6030HOB YK-1
TennoBsle cBOMCTBA TBEPABIX Tel. [IoHATHE O HOPMAIIBHBIX YK-1
K0J1e0aHUsIX PEHIeTKH
CriekTp HOpMaNbHBIX KOJIEOaHUN peleTKH YK-1
[Tonsitue o poHOHAX YK-1
TermoeMKoCTh TBEPIOTO TeJa YK-1
TennoeMKoCTb 3IEKTPOHHOTO ra3a YK-1
TemoBoe paclIiupeHne TBEPABIX TEI YK-1
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