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Pabouass mporpamMma IUCUMIUIHHBI coctaBieHa B cootsercTBuu ¢ CYOC KOV, yreepixnesHsim
niprkazom pexropa Ne 696/1 ot «30» asrycra 2019 ropa.

PASPABQOTAHO Q '
3as. xadenpoit, 1.¢.-M.H., npodeccop ] Crpyrauxuit M.B.
(I NCHOCHG, YHENAS CIREAEHD, JiIeloe 36aR1e) (rodnuce) (PHO)

COT'TACOBAHC

3apenyrouuii kadenpoil

@u3HKM KOHASHCHPOBAHHBIX Cper,

(hHMBMYECKIX METOIOB # HHPOPMANMOHHBIX " i i _ '
TEXHOJOTHH B MEAMIIHMHE / Crpyraixnii M.B.
ranmenosaitie kagedpsl, paspatomunxa PITI) {nOOnUCK) (RH))
Ilpencemarens : ’

yueDHO-METOAUYECKOH KOMHUCCHU /ﬁ

Du3NKO-TEXHUYECKOTO HHCTHTYTA Pribach A. b,

{HAHMEHOGGHNE QRADEMIN, KHCHUNYIa ((uanana), peanuzyiones QUCyuniuny} A(W (DEHO)

Py




Pacnpenesienne o0bemMa JUCHUILVINHBI 10 BUAAM PadoThI

OO0 00bEM OUCIIUTUINHEI 3.€. 6
OO6muii 00BeM TUCIUTUTHHBI yac 216
O0BeM ayTUTOPHOM pabOTHI Jac. 36
B TOM YHUCJIE!

JEKIUU Jac. 16

n1abopaTopHbIe PabOTHI Jac.

MIPAKTUYECKHE 3aHATHUS (CEMUHAPHI) Jac. 20
O0BeM caMOCTOSTEIPHON pabOTHI Jac. 180
B TOM YHCIIe

9K3aMeH Jac.

Buabl TeKyImero KOHTPOJIsA CaMOCTOSATEJIbHOM PadoThI

Bun Cemectp

Kypconoii nmpoekr / pabota 3

Komnoksuym

PacuetHo-Tpaduueckas padbota

KonTponbHas pabota

Pegepar

Dcce

TBopqecxoe 3aJaHucC B o0yactu HCKYCCTBa

YuebHast uctopust 00JI€3HU

@®opMbI IPOMEKYTOYHOH aTTECTALUU

dopma Cemectp
OK3aMeH
JuddepenumpoBaHHblil 3a4eT 2,3
3auer




1. IlepevyeHr I1UIAHHpPYEMBIX Ppe3yJbTATOB OOy4YeHHUS] IO JUCHMIUIMHE (MOAYJI0),

COOTHECEHHBIX C IVIAHMPYEeMBIMH pe3yjbTaTamMu ocsoeHusi OIIOII BO
Kon(br) u conepxanue kommeTeHuu(i) (coenacno CYOC K®Y):

03.06.01 Quzuka u acmponomus

[IK-7 — cmocobeH CcaMOCTOSTENIPHO M B KOJUIGKTHBE  OCYIICCTBIISTH  HAay4YHO-
UCCJIEJIOBATENIbCKYI0 JIEATENBHOCT, B 00NAacTH KPUCTAIOPU3UKU C  HUCIOJIb30BAHHEM

COBPCMCHHBIX METOHAOB UCCIICAOBAHUA U I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHLIX TEXHOJIOT UM

B pesynbrare nzydeHus: JUCHUTUIMHBI 00YUYaIOMIUNACS TOJDKEH:

3HATD: O6mue cuMMeTpHuilHbIE U TEOPETUYECKHE 3aKOHOMEPHOCTH (DU3UYECKHUX CBOMCTB
KpUCTAJIJIOB, CUMMETPUIHYIO B3aMMOCBSA3b ITHX CBOWCTB M MX 3aBUCUMOCTb OT

BHEIIHUX BO3JIEUCTBUH.

YMETb: AnanusupoBarh CBOICTBa KpuCTaJljla W BO3ACHCTBUE HA HEro C TOYKU 3PEHUS

CUMMCTPUH.

BJIAZIETDH: MaTtematuueckuM amnmaparoM TEOPUHU I'PyNI CUMMETPUH, OCHOBAMH TEH30PHOIO

aHaJIm3a.

2. MecTo IMCHUILUIMHBI B CTPYKType OCHOBHOI mNpogdeccHoHAIbHOI 00pa3oBaTe/IbHOM

NPOrpamMMmbl

KpI/ICTaJ'IJ'IO(l)I/ISI/IKa — OJWH U3 CIICHKYPCOB, YNTACMBIX aCIIMPAHTaM, CIICHHUAIUIUPYIOIIHUMCA 110

¢u3uKe KOHJICHCUPOBAHHOIO cocTosHus. Kpucramiopusumka u3yyaer cBOMCTBAa KPHUCTAIJIOB B
CBSI3U C UX CTPYKTYypoil U cummerpueil. OcBoeHHe 3Toro Kypca TpeOyeT MOATOTOBKH B paMKax
YHUBEPCUTETCKOW MNpPOTpaMMbl 1O (PU3MKEe KOHACHCUPOBAHHOTO COCTOSHHS, BKJIIOYAIOLICH
OCHOBHBIE KypChbl OOIIEH M TEOpeTH4ecKod (U3MKH, a TaKke MaTeMaTHYeCKOro aHaju3a,

muddepeHIaTbHON reOMEeTPUH, TEH30PHOTO aHalln3a, TEOPUH TPYIII CUMMETPUN KPUCTAIUIOB.

3.1. Conepxanue JgeKuui

Pa3neisl, TeMbl, JUIAKTHIECKHE €IMHUIIBI"

CUMMETPHA TEH30POB BbICIINX PAHI'OB.

TeH30pBl M ICEBAOTEH30PHI BBICIINX PAHIOB. BHYTpEHHSASI CHMMETpPHS TEH30POB U COOTHOLIEHUS
nyalabHOCTH. beckoopauHaTHas 3anuch TeH30poB. HBapuanTHbIe MU depeHnanbHble Onepanuu
HaJl TECH30paMH.

TEPMOJNHAMUKA KPUCTAJIJIOB.

BHyTpeHHsA dHEprus ¥ TEPMOJMHAMUYECKUI MNOTEHIMAN KpucTauia. Ilbe3oanexkrpudeckuit
apdext u ero cummerpus. COBMECTHOE pEIICHHWE YpaBHEHHH OHIIEKTPO- U DJIACTOCTATHUKU
KpuCTaJI0B. HBapuaHTHblE M HEWHBAPUAHTHBIE TEPMOJMHAMUYECKHE IOTEHLHUANBl M HUX
MaTpHUILIbl. 3aBUCUMOCTb TEPMOAMHAMUYECKUX KOI(DPHUIIMEHTOB OT YyCIOBUI U3MEPEHUSI.

1ﬂudakmutiecrcaﬂ e()MHML;a — JlocudeckKu camocmosimenbHas 4acmo y‘l€6H020 Mmamepuana, no ceoemy 06‘be,wy u cmpykmype coomeemcmeyrowas maxkum

KOMNnoHeHmam CO()@pDICdHH}Z Kak noHsamue, meopus, 3aKoH, sejlieHue, ¢a)<m, o0bvexm u m.n..



MATHUTHAA CUMMETPUA B KPUCTAJIJIO®U3UKE.

OOpaieHne oTcueTa BPeMEHM M aHTHCHUMMeETpus. TodedHble rpynmbl MarHUTHOH CHUMMETpPUU.
[IpocTpaHCcTBEHHBIE TPYINIBl MAarHUTHOM CHMMETPHUHM — LIYOHHMKOBCKHME TPYIIbl. MarautHas
CUMMETPHS KPUCTAJIJIOB.

OO®OEKTHI BbICHINX ITOPAIKOB.

TepmoauHaMuyeckoe paccMOTpeHue HelauHeHHbIX 3¢ dexroB. [IbezopesucTuBHbIl 3D deKT.
[Mpunuun  OnHcarepa W TepMOrajibBaHOMAarHuUTHbIE 3(QPEKThl.  DIEKTPOONTHUECKHH U
nbe300NTHYECKUH 3¢ deKThl. FICKycCTBEHHAs: ONTHYECKAsk aHU30TPOMHS KPUCTAIIIOB.

3.2. HammeHoBaHue 1a00paTOPHBIX padoT

Pa3I[eJ'ILI, HaMMCHOBAHUC J'Ia60paT0pHLIX pa60T

3.3. Conepxxanue NpaAaKTHYCCKUX 3aAHATHI (CEMHUHAPOB)

Pa3I[eHLI, TEMBI, TMAAKTHYCCKHUEC CIUHUIIbI

CUMMETPUA TEH30POB BbICIINX PAHI'OB.

BHemHsis cumMeTpus U M300paK€HUE TEH30POB M MCEBIOTEH30POB. METOA MPSMOM MPOBEPKH.
[uknuyeckue KOOpAUHATHI.

TEPMOJNHAMMUMKA KPUCTAJIJIOB.
VYrpyrue BOJHBI B IbE30JIEKTPUUECKUX KPUCTAILIAX.

MATHUTHAA CUMMETPHUA B KPUCTAJIJIO®U3UKE.

l'eoMeTpuueckas peanu3anusi PaCUIMPEHHOHM OPTOrOHAJIBHOM TIpynnbl. TEeH30pbl, ONpEAENICHHbIE Ha
pacIIMpeHHONH OPTOTOHAIBHOM IPYyIIIIE.

OOOEKTDBI BEICHINX ITOPAKOB.

Henuueiitnass monspu3anys TP PacpOCTPAHEHWH  OJIEKTPOMArHUTHBIX  BOJMH  OOJBIION
MHTCHCUBHOCTH. [ eHepanus cBeTOBBIX rapMOHUK. HampaBiieHns CHHXpOHHU3Ma.

3.4. Coagepxxanue caMOCTOSATEIbHON PadoTHI

Pasnensl, TEMBI, IUIAKTHYECKUE €TMHULIBI

CUMMETPHA TEH30POB BbICIINX PAHI'OB.

Teopema ['epmana. Ilpumenenue TeOpuM NPENCTaBICHUN TPYII K BOMPOCAM CHMMETPUHU
TEH30pOB. M30TpomnHbIe U TUPOTPOIHBIE TEH3OPHI.

TEPMOANHAMUKA KPUCTAJIJIOB.

M3MeHeHHe CHUMMETpPUM KpHUCTAIJIOB HpH (ha30BBIX INEpexogax BTOpPOro pojaa. lM3meHeHue
($U3NUEeCKUX CBOWCTB KPHCTAIOB MpH (Ha30BBIX MEepexoaax BTOPOro poxa.  MaremaTHyecKue
METObI TEOPUH (Pa30BHIX NEPEXOI0B.




MATHUTHAA CUMMETPUA B KPUCTAJIJIO®U3UKE.

[Tpe30MarHUTHBINA 1 MAarHUTOIIEKTPUUECKUI 3(PPEKThI.

OO®OEKTHI BbICHINX ITOPAIKOB.

Onrtuyeckass akKTUBHOCTh KpHUCTAJIIIOB. I/ICKYCCTBCHHB.H OIITHYCCKAasA aKTHUBHOCTB. AKYCTI/I‘IGCKaH
AKTUBHOCTH KpHUCTAJIJIOB.

4. KonTpoJIb pe3yJibTaTOB 00y4YeHHS M0 JUCHHUIINHE

Texkymuii KOHTPO/Ib U NPOMEKYTOYHAsI aTTeCTAllMsl OCYIIECTBIIAETCS B COOTBETCTBUM C
«[lomoxeHneM O NMPOBEJCHUM TEKYIIEro KOHTPOJII YCHEBAaEMOCTH M IPOMEKYTOUHOW aTTecTaluu
0o0yyaromuxcsi MO0 OCHOBHBIM MNpO(ecCHOHANbHBIM 00pa30BaTEbHBIM HPOrpaMMaM  BBICIIETO
oOpazoBanus B ®PI'AOY BO KOV um. B. U. Bepnaackoro» u «llopsiikom npumeHeHus OayuibHO-
PEUTHHIOBOM CUCTEMBI OLICHUBAHUS YCIIEBAEMOCTH 00YYaIOIIMXCS 10 OCHOBHBIM NMPO(})ECCHOHAIBHBIM
o0pa3oBaTeNIbHBIM porpammam Boiciiero oopazosanus @I'AOY BO K@V um. B. U. Bepuaackoroy.

Bun(p1) mpomMexyTOUHOM aTTeCTalll — OugpepeHyuposanviil 3a4em.

®opma(bl) IPOBEAECHUS TPOMEKYTOUHOMN aTTECTALUN —HAKONUMENLHO NO Pe3yIbmamam
meKywe20 KOHMpPOJisl.

OneHouHble CPeCTBA MO JUCLUIUIMHE pUBeeHb! B [Ipunoxennn

5. YueOHO-MeTONMUIECKOE 00ecIIeueHue

5.1. OcHoBHas y4yeOHas quTEpaTypa

1. Bmagumupos I'.I'. ®usuka moBepxHocTH TBepabIX Tea. M3narenscTBo "Jlans", ISBN: 978-5-
8114-1997-5, 2016 r., 352 ctp. https://e.lanbook.com/book/71707?category=925

2. CamonetoB B.A., TamOynaroBa E.B. ®duzuka. JlaboparopHsie paboThl 110 (PU3MKE TBEPAOTrO
Tena: yueOHo-Meroaudeckoe nocodue. Msnarensctro: Cankt-IlerepOyprekuii

HAIMOHAJBHBIN MCCIIEeI0BATEIbCKUI YHUBEPCUTET NH(OPMAIIMOHHBIX TEXHOJIOTHH,
MeXxaHuKu u ontuku, 2017r., 71 ctp. https://books.ifmo.ru/file/pdf/2183.pdf
3. Kypc ¢uzuku (B 3 1T.). Tom 3. KBantoBas ontuka. ATomHas pusuka. Ousmka TBEpAOTO

tena. du3nka aTOMHOTO si/Ipa ¥ 3JIEMEHTAPHBIX YacTHIl: yueOHoe mocooue. M3naTenscTBO
"Jlans", ISBN: 978-5-8114-0687-6, 2019 r., 320 ctp. https://e.lanbook.com/book/123463

5.2. JlonosinuTebHAS yueOHAas JUTEpaTypa

1. JI.A. Jlanmay, E.M. JIudmmn. KBantoBas mexanuka (cep. Teop. ¢us., T3). M.: Hayka, 1974

2. JI.J. Jlannay, E.M. Jlubmun. Cratuctuueckas ¢usuka (cep. Teop. ¢pus., T3). M.: Hayka,
1976

3. MLII. lackonbckas. Kpucrammorpadus. M.: Beicm. mik., 1984

4. YO.U. Cupotun, ML.II. Illackonbckas. OcHoBbI kKpucTasiopusuku. M.: Beicmr. mik., 1984

5. CoBpemenHas kpucramiorpadus. B 4-x T.1. (Ilog pen. akan. b.K. Baitnmreitna) M.: Hayxka,
1979-1981

6. H. Amkpodt, H. Mepmun. ®usuka tBepaoro tena. M.: Mup, 1979

7. Y. Kurrens. BBenenue B pusuky tBepaoro tena. M.: Hayka, 1978

8. ®usuka TBepaoro Tena: yued. mocobue/ B. JI. Maryxun, B. JI. Epmakos. - CII6.; M.;
Kpacuonap: Jlans, 2010. - 218 c.: wi. - (YueOuuku 11 By30B. CrieriuaibHas TUTepaTypa).


https://e.lanbook.com/book/71707?category=925
https://books.ifmo.ru/file/pdf/2183.pdf
https://e.lanbook.com/book/123463

9. ®usuka TBepaoro Tema: yued. mocooue/ I'. M. Emudanos. - Uzn. 4-e, crep. - CII6.; M.;
Kpacuomap : Jlams, 2011. - 287, 1 c.: wn - (YueOHuku mina By30B. CrnenuaiabHas
JUTEpaTypa).

10. Kypc obmeit ¢pusuku: yue6. nmocodue: B 5 1. - U3n. 5-e, ucnp. - CII6.; M.; KpacHonap:
Jlanb, 2011. - (Knaccuueckas yueOHast utepatypa no ¢usuke). - (YU4eOHUKH 7SI BY30B.
CrienmanbHast auteparypa). - Tut. 1. pyc., auri. - ISBN 978-5-8114-1206-8.

11. Kypc oOmieit ¢usuku: yued. mocobue ans cryneHtoB By3os/ M. I'. Bamumes, A. A.
[To3nep. - Uzn. 2-e, crep. - CII6.; M.; Kpacuomap: Jlanws, 2010. - 573 c.: w1, Tabn. -
(YueOnuku njist By30B. CrieriuanbHas JIUTepaTypa).

12. JIsmun E.C. Ynpaxkuenwus o teopuu rpymi [Tekct] : yue6. mocobue / E. C. Jlsanun, A. f.
Auzenmrat, M. M. Jlecoxun. - U3x. 2-e, crep. - CII6. ; M. ; Kpacuogap : Jlans, 2010. - 264
C. - (YueOnuku nis By30B. CnenuanbHas aureparypa). - bubauorp.: c¢. 263-264 (28 Hazs.). -
ISBN 978-5-8114-1015-6.

13. Kapranonos M.M. OcuoBsl Teopun rpymnm [Tekcr]: yue0. mocobue / M. U. Kapramosnos, 1O.
N. Mepansikos. - Uzn. 5-e, crep. - CI16.; M.; Kpacnomap: Jlanb, 2009. - 287 c. - (YueOHuKH
it By30B. CrienuaibHas aureparypa). - budmmorp.: ¢. 280-281 (53 naszs.). - ISBN 978-5-

8114-0894-8.
14. Ymaxosa E.B. Breaenue B (hu3uky TBepAOro Teia: KOHCIEKT JICKIIUN: yueOHOe mmocodue.
Cankr-IlerepOyprekuit HAI[MOHAJIBHBIN HCCIIEIOBATENbCKHIA YHUBEPCUTET

UH(POPMALIMOHHBIX TEXHOJIOIUH, MEXaHUKH U onTHKH, 20151., 97 cTp.

15. Maryxun B.JI., Epmakos B.JI. ®u3uka tBepaoro tena. M3narensctBo "Jlans", ISBN: 978-
5-8114-0923-5, 2010 r., 224 cTp.

16. I'yproB B.A., Ocaynenko P.H. ®usuka TBepaoro tena Juisi HHXKEHEPOB: ydeOHOE TTOcoOHe.
WznatenberBo "Texrocepa", ISBN: 978-5-94836-327-1, 2012 r., 560 ctp.

17. PazymoBckas M.B. ®usuka tBepmoro tena. Yacte 2. JlMHaMMKa KpPUCTAIIMYECKON
pemeTky. TerioBble CBOMCTBA pemieTku: ydeOHoe mocoome. M3marenbctBo "[Ipomereit”,
ISBN: 978-5-4263-0032-3, 2011 r., 64 ctp.

18. Enudanos I'.1. ®uzuka tBepaoro tena. MU3garensctso "Jlans", ISBN: 978-5-8114-1001-9,
2011 r., 288 ctp.

19. ®enoroB A.K. ®dusnyeckoe marepuanoBeaenue. B 3 4. Y. 1. dusuka TBepAoro rtena.
W3narenscrBo "Beimmiimas mkomna", ISBN: 978-985-06-1918-1, 2010 r., 400 ctp.

20. ®emopor b.B., Hepamorckuii J[.®D. DnemeHTH (QU3WKH TBEpAOro Tena. M3maTenbCcTBO:
TromMeHckuii UHTyCTpHambHBIN yHUBepcuTeT, ISBN: 978-5-9961-0557-1, 2012 1., 236 cTp.

5.3. MeToanueckne MaTepHaJibl

5.4. TlepeyeHb pecypcoB HH(POPMANIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH "WHTepHeT"

ST T N

Ilepeuens WHGOPMANMOHHBIX TEXHOJIOTHIi, HCHOJIb3yeMbIX B 00pa3oBaTeIbHOM
AesTepHOCTH

yKaseleaemcsi nepeuerb NPOSPAMMHO20 00ecnedenus U UHGOPMAYUOHHbIX CHPABOUHBIX
cucmeiR(npu Heobxooumocmiu,)

FEARARRZ T

>=
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7. TlepeyeHb MPUMEHSIEMbBIX COBPEMEHHbIX 00Pa30BaTeILHBIX TEXHOJIOTHii?
Vkazvieaemcs nepeuenv cospemennvix 06paz06amenbHuIX mexHono2ull (npu HeodXooumMocmu,)

8. Onmcanue MaTepHAJILHO-TEXHMYECKON 0a3bl, He00XOAMMOM /sl OCYLIeCTBJICHHS
o0pa3oBaTe/IbHOM 1eITeJIbHOCTH
VYueOHas nurepaTypa, KOMIIBIOTEPHI.

2 Jnexmponnoe obyuenue, QUCMaHyUOHHbIE 06DPA306AMENbHbIE MEXHONOUL; UHMEPAKMUGHbIE TeKYUL, SDYRNOEbLe OUCKYCCUL, POTIesble U2pbl, MPEHUHRl,
aHanuz cumyayuil U UMUMAayUOHHbIX Mooenell U m.n.
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