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1. lesap ¥ ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIICAYIOMNX KOMITETSHITUH:

OIIK-2 Crioco6eH mpoBOIUTh HAyYHBIE UCCIEAOBaHUS (PU3HUECKUX OOBEKTOB, CUCTEM U
nporeccoB, 00padaThIBaTh U MPEACTABIATH IKCIIEPUMEHTAIbHBIC JaHHBIE.

I[IK-1 CnocobeH mnpoBOAWTh Hay4YHBbIC HCCIICAOBaHHWS B BBIOpaHHOM 00JacTH C
UCIIOJIb30BAHUEM COBPEMEHHBIX HKCIIEPUMEHTANIBHBIX M TEOPETUYECKHX METOJO0B, a TaKxkKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

Pesynbraramu OCBOEHUSI AUCIUIUIMHBI SBJISIOTCS CIACAYIOIINE WHIMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK 2.2 Ananu3upyer U HHTEPIPETUPYET SKCIEPUMEHTAIBHBIE M TEOPETHUECKUE
JaHHbIE, TOJyYEHHBIE B XOJE HAYYHOIO HCCIeNOoBaHUs, 0000IaeT MOJy4YeHHbIE Pe3yJIbTaThl,
dopmynHupyeT HaydHO 0OOCHOBAHHBIE BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

HIIK 1.1 ColupaeT W aHANM3UPYEeT HAYYHO-TEXHUYECKYIO HHGOPMAIHIO 1O TeMe
UCCIIeIOBaHMs, 0000IIaeT HayYHbIE JaHHBIE B COOTBETCTBHH C 33/1a4aMU UCCIICIOBAHHUS.

2. 3aga4uy oCBOCHHS TUCIUIIINHDI

— OcBouth (yHIAMEHTAIFHBIC TPEACTABICHUS O B3aMMOCBSI3M MEXIy THUIIOM
MEXaTOMHOI'0 B3aUMOJEUCTBHS U CTPYKTYPOU TBEPABIX TEI

— HayuuThcst nmpuMeHsSTH ammapar onucaHus (PU3HYECKMX W MEXaHWYECKHX CBOWCTB
TBEPIBIX TeN U1 pelIeHUs MPaKTHUYECKUX M TEOPeTHUYECKUX 3aJad NpodhecCHOHaIbHON
JIeATEIbHOCTH.

3. MecTo ucuMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Jucuunnuza otHocutes K bioky 1 «lucuunnuael (Moyin)».
JlucuuiuinHa OTHOCUTCS K 4acTh 0Opa3oBaTesIbHOM Iporpammsbl, (GopMmupyemoin
YYaCTHHKaMH 00pa30BaTebHBIX OTHOIICHUH, MTpeIaraeTcsi 00yJ4aromumMcs Ha BBIOOD.

4. Cemectp(bl) ocBOoeHHs M popMa(bl) IPOMEKYTOUHONH aTTECTALUM M0 JUCHUIINHE

[TaTe1il cemectp, IK3aMeH

5. Bxoanble TpeOoOBaHMS 1JIs1 OCBOCHHS THCUHMIIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CIEAYIOUIMM JTUCHMIUIMHAM: AToMHas ¢usuka, Kpucramtorpadus, Jlunelinas anrebpa u
aHanMTHyeckas reomerpus, JuddepenunanbHble ypaBHEHUS.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 3 3.€., 108 4acoB, U3 KOTOPHIX:
- nexkuuu: 16 4.

- IPaKTHYeCKue 3aHATus: 16 4.

O06BbeM caMOCTOSTENBHON pabOThI CTYICHTA ONpeeNieH YYEeOHBIM IIIaHOM.

8. Conep:xkaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Cuitbl cBA3M U KpUCTAIIIMUECKAs CTPYKTYpa HI€AIbHBIX KPUCTAIJIOB.

OcHOBBI KJIacCU(UKALKUU TBEPABIX TEJ MO TUILY CHJI CBsI3U. MeXaHn3M BO3HUKHOBEHUS
KOBaJIEHTHOI'O, MOHHOTO U BaH-aep-BaanbcoBckoro B3auMoieicTBUs B MosieKyax. CHilbl CBSI3U
B KpHUCTaJIJIaX, METAJUIMYECKOE B3auMoJielicTBHE. MeXaHu3M BO3HUKHOBEHHUS METAJJINYEeCKOIro
B3aMMOJENCTBUS B KpucTauiax. CTpyKTypa KpUCTaUIOB C Pa3JINYHBIM THIIOM B3aUMOJIEHCTBUS.



Koad¢uimenTs! ynakoBKY U MEKIA0Y3JIUS B KPUCTAIUIAX. DHEPIHsl B3aUMOJICHCTBUS IBYX YaCTHUI]
pyu MOHHOM M BaH-1ep-BaallbCOBCKOM B3aUMOJCUCTBUU. DHEPIusl CUJI CBSA3M KPUCTAJUIOB MpU
Pa3IMYHBIX TUIIAX B3aUMOJEHCTBHUSL.

Tema 2. Yrpyrue cBoicTBa TBEP/IbIX TEJ.

®uznuecKue BEITUYUHBI, ONMCHIBAEMbIE TEH30paMHU Pa3IMYHOTO paHra. CKajsipbl, BEKTOPBI
¥ TeH30pbI 2-T0 panra. [IpeoOpa3oBaHust KOMIIOHEHT TEH30pa. XapaKTepUCTUIECKAasi TOBEPXHOCTh
2-ro nopsanka. CBoiicTBa XapaKTepUCTHUUECKON MOBEpXHOCTU. BenuumHa, XapakTepHu3yromias
CBOMCTBO B JJaHHOM HAIpaBJICHUU. | JIaBHbIE OCH U TJIABHBbIC 3HAYEHUS TEH30pa 2-TO paHra.
OnucaHue HapsHKEHHOTO COCTOSIHMSL B TOYKE TBEPAOrO Tesa. TeH30p HampsiKeHUsT U ero
cummeTtpus. [IpeoOpa3oBaHusi KOMIOHEHT TEH30pa HAMPSDKEHUH TTpH mpeoOpa3oBaHUU CUCTEMBI
koopauHat. OxpyxkHocTh Mopa. UYactHeie Gopmbel TeH30pa HanpsbkeHui. OnucaHue
ne(OPMUPOBAHHOTO COCTOSIHHSI B TOYKE TBEpAOTOo Tena. 3akoH ['yka uis WU30TPONMHOrO M
aHU30TPOMHOro TBepAoro Ttena. CHUMMETpHsT TEH30pOB YIPYrocTd. BimsHue cummerpuun
KpUCTaJUla Ha YUCJIO HE3aBUCHUMBIX KOMIIOHEHT TEH30POB YIIPYTOCTH KPUCTAJUIOB Pa3IMYHBIX
cuHronnii. TeH30p ynpyro-u3oTponHOro TBepAoro tena. @OU3NYECKHl CMBICT KOHCTaHT
YIOPYTOCTH KPUCTAJUIOB KyOMYECKON CHHTOHHH. DKCHEPUMEHTAIBHOE OINpEeICHHE KOHCTAHT
YOPYTOCTH KyOMUECKUX KPUCTAIIOB. CBA3b KOHCTAHT YIIPYTOCTH 001IEl TEOPUU C TEXHUUECKHUMHU
XapaKTEPUCTUKAMH YIIPYTOCTH. 3aBUCUMOCTH MoayJsi FOHra ot HanpaBinenus. Moayib caBura B
Pa3IMYHBIX CUCTEMAX CKOJIbKCHHUS.

Tema 3. Konebanust aT0MOB KPHCTAITNIECKOM PEIIETKH.

OpHoMepHble KOJEOaHUS OJHOPOAHON CTPYHBL. YIpyrue BOJHBI B KyOHMYECKHX
MoHOKpucTtainax. Konebanus opHoaToMHOM muHeWHON unenouku. KoneGanusi opHomepHON
pemieTku ¢ 6a3ucoM. 3aKOH AUCIIEPCHH ISl OJTHOMEPHOU PEIIETKH C IBYMsI aTOMaMU Ha STYEHKY.
CwmenieHnsi aTOMOB B aKyCTHYECKOM W ONTHYECKOM BeTBsAX KoseOanwii. Kosebanus atromoB
TpeXMepHOro Kpucramia. KBaHToBast Teopusi rapmoHndeckoro kpucrtaia. ®ononsl. Temnosoe
BO30YyXIeHHE (HOHOHOB.

Tewma 4. TenoBsle CBOKWCTBA TBEP/BIX TEI.

3akon /[lromonra wu Iltu. TemnoemMkocTh B KBAaHTOBOW TEOpUU TBEPAOrO TeJja.
TemnnoeMKOCTh PEHIETKH MPU BHICOKUX M HU3KHUX TemIiieparypax. Monenu DitHmreiiHa u [lebas.
Tennoemkocts B mMonenu Jle6as. Bximanx cBOOOAHBIX AJIEKTPOHOB B TEIJIOEMKOCTh METAJLIOB.
TennoBoe pacmMpeHne TBepAbIX Ted. TernnonpoBOJHOCTh TBEPABIX TEIL.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

TeKYH_[Hﬁ KOHTPOJIb IO AUCHUIINHE ITPOBOJUTCA C IPUMCHCHUCM 6aHHBHO'peﬁTHHFOBOﬁ
CUCTEMBI, B KOTOPYIO BXOIHUT OLCHKA IMOCCIIaCMOCTU, PE3YJILTATOB pa60Tr,1 Ha CCMHHApPCKUX
3aHATUAX, PC3YJIbTATOB PCHICHUSA KOHTpOJ'IBHOfI pa6OTbI. KOHTpOJ’IBHaH TOYKa MNPOBOAUTCA HE
MCHEC OJJHOT'O pa3a B CEMCCTP.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS IPOMEKYTOUYHOM aTTecTAlUH

DK3aMeH B ISTOM CEMECTpe NMPOBOJUTCS B MUCbMEHHON Qopme 1o Oumiieram. Bpems ans
MOJArOTOBKU MUCbMEHHOT0 0TBeTa — 30 MUHYT. [IpOA0IKUTENFHOCTS YCTHOTO OTBETA HA BOIIPOCHI
6unera — 30 MUHYT.

OreHouHBIE MaTepUanbl Ui MPOBEACHUS MPOMEXYTOYHON aTTeCTAallMM Pa3MELIeHbl Ha
cahte TI'Y B pasgene «UHdpopmanus o0  oOpazoBarenpHOM — mporpammey  —
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHe

a) DJeKTPOHHBIN y4eOHBIN Kypc 110 AUCUUIUIMHE B 2JIEKTPOHHOM yHHBepcuTeTe «Moodley
— https://moodle.tsu.ru/course/view.php?id=22042

6) OLICHO‘IHBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMe)KYTO‘-IHOI\/'I arrecraguu 110
mucumuie (https://www.tsu.ru/sveden/education/eduop/).



https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=22042
https://www.tsu.ru/sveden/education/eduop/

B) [1man ceMuHapCKUX 3aHIATHI MO TUCITUTIIINHE.

1. MexaHU3MBbI BO3HUKHOBEHHUS Pa3JIMYHbIX TUIIOB B3aHMOI{CﬁCTBHH B TBCPJbIX TCJIAX.

2. Kpucrammudeckasi CTpYKTypa TBEPABIX TEJI C Pa3IMYHBIM THIIOM B3aHMOJICHCTBHS.

3. TenzopHoe onucanue GU3MUCCKHX CBOWCTB KPUCTAILUIOB. [ coMeTpryeckas
UHTEPIpETAIN CAMMETPUYHOTO TEH30pa 2-T0 paHTa.

4. [IpuBeieHHE K TIIABHBIM OCSM TE€H30pa HANPSDKEHUH U 1ehopMaIiuu.

5. ®u3HUECKUil CMBICT KOMIIOHEHT T€H30pa OECKOHEYHO MajIol JeopMaIiii.

6. O600mIeHHbIH 3aK0H ['yKa JIJIs1 aHM30TPOITHOTO TBEPIOTO TEa.

7. KBanTOBast TEOpHUs KOJICOAHUH rapMOHHUYECKOro Kpuctamia. @ononsl. TemmoBoe
BO30YyX11eHHE (HOHOHOB.

8. TeroemkocTh TBepAOTO TEIa B Mojienu Jlebast.

r) MeToaudeckue yka3aHus 0 OPraHU3aIii CaMOCTOSTEIIBHON pabOThHI CTYICHTOB.
s 53¢ hekTHBHOTO OCBOCHHUS JUCIMILTUHBI CTYIEHTaM PEKOMEHIYeTCsI:
- TIOCJIE JIEKIIUU TPOCMOTPETh U 00yMaTh TEKCT KOHCIEKTa (15 MUHYT);
- HaKaHyHE CJIeyIONIeH JICKIIMYA BCIIOMHUTD MaTtepuai npeapaymiei (15 MuayT);
- U3yYEHHE TEOPETHUECKOT0 MaTepuasa o KHuram 1 KoHcnekrty (1 gac B Henenro);
- paboTa ¢ nuTepaTypoii B 6ubnuoreke u/unu B pecypcax cetu Mutepuer (1 yac B Henento).

12. Ilepeuens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:
1. Tlamnos I1.B., XoxynoB A.®D. ®uszuka TBepaoro tena. - M.: Beicmias mkomna, 2000. - I'n. 2, 4,
5, 6.
Bacunses JI.M. ®usudeckas kpucramiorpadus. - M.: Meramnyprus, 1972. — T'n. 5, 6.
CmupHOB A.A. MoJieKyJIIpHO-KUHETUYECKAsl TEOPUS METaIUIOB. - M.: Mup, 1966. - I'n. 2,7.8.
Haii /Ix. ®dusudeckue cBOMCTBA KpUCTAILIOB. - M.: Mup,1967. - T'x. 6, 8.
Kupudansko JI. Craructuueckas ¢usuka tBepaoro tena. M.: Mup, 1975. - I'n. 6, 8.
AmkpodTt H., Mepmun H. @usuka tBepmoro tena. - M.: Mup, 1979. — T.2, - I'n. 19, 20.

oM wN

0) JONOJIHUTENbHAS IUTepaTypa:
1.  Bbpauar H.b., Yyaunos C.M. DnexTpoHsl U (OHOHBI B MeTaiiax. - M.: U3a-Bo
MockoBckoro ynusepcureta, 1990. I'n. 1-5.
2.  Bomncosckuii C.B., Kammaenscon .M.U. KBanToBas ¢gu3suka TBepaoro Tena. - M.: Hayka,
1983.T'n. 1.2.

3. Awmenzage I0.A. Teopus ynpyroctu. - M.: Beicmas mkoma, 1971. - I'n. 1-4.

4.  Kutrens Y. Benenue B pusuxy tBepioro tena. - M.: ®MM, 1978. I'n 3,6.

5.  ®usuueckoe metaimoseaeHue. [lox pen. Kana P.V., Xaazena I1. - M.: Meramnyprus. 1982.

-T.1, . 7.
B) pecypchl cetu HTepHeT:

1. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU [DnexTponHsIii pecypc]. — DNeKTpoH.
nan. — M., 2000- . — URL.: http://elibrary.ru/

2. ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,

Netherlands, 2016. — URL.: http://www.sciencedirect.com/
Encyclopedia of crystallographic prototypes [Electronic resource] — Electronic data. —
Durham, USA, 2021. — URL.: http://www.aflowlib.org/prototype-encyclopedia/

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:
— Microsoft Office Standard 2013 Russian: maket nporpamm. Brmouaer npunoxenus: MS Office
Word, MS Office Excel, MS Office PowerPoint, MS Office OneNote, MS Office Publisher, MS
Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cuctembl koMIbrOTepHON
BépcTku LaTex; cuctembl kKommnbroTepHO# anredpsr Wolfram Mathematica, Waterloo Maple;


http://www.sciencedirect.com/
http://www.aflowlib.org/prototype-encyclopedia/

— my6nuyHO nocTymHbIe o0nayHbie TexHomoruu (GoogleDocs, Anaeke quck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DnexkTpoHHBIN KaTanor [Dnektponusiii pecypc| / HU TI'Y, Hayunas 6ubnunotexa TI'Y.
— DnektpoH. gaH. — Tomck, 2022. — URL.: https://koha.lib.tsu.ru/

—OnektponHas oubnmoreka (pernosuropuit) TT'Y [DnexkTpoHHBI pecypc]. — DIEKTPOH.
nman. — Tomck, 2022. — URL: http://vital.lib.tsu.ru/vital/access/manager/Index

—3BC UznatensctBo «Jlanby [DnekTporHbli pecypce]:/ — Dnekrpon. gan. — CII6., 2010. —
URL: http://e.lanbook.com/

— 9OBbC Koncynbrant cryaenrta [DnexktpoHHsiii pecype] / OO0 «Ilomutexpecype». — M,
2012. — URL: http://www.studentlibrary.ru/

— ObpazoBatenbHas mwardopma KOpaiit — https://urait.ru/

— OBbC Znanium.com [DnekTpoHHblii pecypc] / Hayuno-uznarensckuii ientp Madpa-M.
— DnektpoH. gaH. — M., 2012. — URL: http://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe oOecreyeHue

Aynuropuu AJig MPOBEISHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aymutopun Ui TPOBENEHHs 3aHATUH CEeMHHApCKOTO THIA, HWHIUBHIYaJbHBIX U
TPYIIOBBIX KOHCYJBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUU.

[TomenieHust I CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH U
JIOCTyNoM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

Bce Bunsl MatepuanbHo-uHopmanonHon 6a3el Hayunoit 6ubnuorexu TI'Y.

Aymutopun Ui TIPOBENEHUS 3aHATHHA  JICKIMOHHOTO MW  CEMHWHApCKOTO  THUIIA
WHAUBUAYAIbHBIX M TPYIMIOBBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS U MPOMEKYTOUHON
aTTeCTalluy B CMEUICHHOM (hopMaTe («AKTPY»).

15. Uu¢popmanus o pazpadoTyukax

KopuyranoB Aunekcanap BsdecnaBoBuu, kaHauaaT (PU3MKO-MAaTeMaTHUYECKUX HayK,
kadeapa Gusuku Metamio ¢puznyeckoro paxkynprera TI'Y, g0o1eHT.


http://vital.lib.tsu.ru/vital/access/manager/Index
http://www.studentlibrary.ru/
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