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Pacnpenesienne o0bemMa TUCHUILVINHBI 10 BUAAM PadoThI

OO0 00bEM OUCIIUTUINHEI 3.€. 5
OO6muii 00BeM TUCIUTUTHHBI qac 180
O0BeM ayTUTOPHOM pabOTHI Jac. 36
B TOM YHUCJIE!

JEKIUU Jac. 16

n1abopaTopHbIe PabOTHI Jac.

MIPAKTUYECKHE 3aHATHUS (CEMUHAPHI) Jac. 20
O0BeM caMOCTOATEIbHON PaOOTHI Jac. 144
B TOM YHCIIe

9K3aMeH Jac.

Buabl TeKyImero KOHTPOJIsA CaMOCTOSATEJIbHOM PadoThI

Bun CemecTtp

Kypconoii nmpoekr / pabota 6

Komnoksuym

PacuetHo-Tpaduueckas padbota

KonTponbHas pabota

Pegepar

Dcce

TBopqecxoe 3aJaHucC B o0yactu HCKYCCTBa

YyeOHas uctopusi 601€3HU

D®opMbI IPOMEKYTOYHOH aTTECTALUU

dopma Cemectp
OK3aMeH
JuddepeHumpoBaHHbIi 3a4eT 56
3auer

1. IlepeyeHb NIAHUPYEMBIX pe3yJbTATOB O0Y4YeHHS] MO AUCHHUILVINHE (MOIYJIO),



COOTHECEHHBIX ¢ INIAHNPYeMbIMH pe3yabTaTamu ocsoeHusi OIIOIT BO
Kon(s1) u comeprxanue komnereHuu(it) (coenacno CYOC K®Y):

03.06.01 Quzuxa u acmponomus

I[IK-7 - cmocobeH caMOCTOSTENPHO W B KOJJIGKTUBE OCYLIECTBIATH  HAy4YHO-
UCCJIEIOBATENBCKYIO JACSITENbHOCTh B 00JacTH KPUCTAIOPU3UKUA C HCIOJIb30BAHHEM
COBPEMEHHBIX  METOJOB  HCCJIENOBaHUSA M  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM.

I[IK-8 - cmocobeH camMOCTOSTENFHO H B KOJUIGKTHBE OCYIIECTBISATH HAYYHO-
UCCJIEIOBATENILCKYIO JESITEIbHOCTh B O0JACTH PAJUOCIEKTPOCKONHMU TBEPIBIX Tel C
UCTIOJIb30BAaHUEM  COBPEMEHHBIX  METOJOB  HCCIENOBaHMA M MH(POPMALUOHHO-
KOMMYHHKAIIHOHHBIX T€XHOJIOTUH.

B PE3yJIbTaTC U3YyUCHUA NTUCHUIIJIMHBL O6yLIaIOIJ_II/II\/’IC${ JOJDKCH:

3HATG:
OCHOBHBIEC MTOJIOKEHUS (PU3UKHU CETHETOAICKTPHUKOB,
OCOOCHHOCTH WX OJJICKTPUYECKUX CBOWCTB W CHOCOOBI YMPaBICHHS 3TUMU
CBOMCTBaMH,
METO/Ibl UCCIEAOBAHMS MIEKTPUUECKUX CBOMCTB CETHETOAIEKTPUKOB,
CrOCOOBI  yMNpPABJIICHHWS]  AJIEKTPUYECKUMHU H  ONTHYECKUMH  CBOMCTBAMHU
CErHETORJIEKTPUKOB.
00J1aCTH MTPAKTUYECKOTO MPUMEHEHHSI CETHETOAICKTPHUECCKUX MAaTepUaJIOB,
COBPEMEHHBIE METO/bI UCCIEAOBAHNS CTPYKTYPhI BEIIECTBA B KOHJACHCHPOBAHHOM
COCTOSIHHUH,
OCHOBHBIE TUIIBI HAHOCTPYKTYP,
METOBI U CITIOCOOBI CHHTE3a HU3KOPAa3MEPHBIX CTPYKTYD,
OCHOBHBIE Pa3JIM4Ms B CBOMCTBAX U XapaKTEPUCTUKAX KBAHTOBBIX SIM, IIPOBOJIOK U
TOYEK
KBa3MKJIaCCHYSCKUM M KBAHTOBBIM MOJAXOABI K ONMKMCAHUIO KHHETHYCCKUX SIBICHUM
B HU3KOPA3MEPHBIX CUCTEMaX
COBpeMEHHBIC 00JIaCTH MPAKTUIECKOTO MPUMEHEHHE HU3KOPa3MEPHBIX CTPYKTYP

YMETh:
aHATM3UPOBATh TPUHIMIAATBHYI0 BO3MOKHOCTh NMPHMEHEHHS] TOTO WM WHOTO
CETHETORJIEKTPUYECKOTO MaTepuana s CO3JaHUs KOHKPETHOTO YCTpOMHCTBa
MUKPODIIEKTPOHHKH,
NPOBOJUTH AHAIM3 3KCIEPUMEHTAIBHBIX PEe3yJIbTaTOB, MOJIYYEHHBIX METOJ0M
UMIIETAHCHOH CIIEKTPOCKOIINH,
NPOTHO3UPOBATh  M3MEHEHHE  ONTHYECKUX U  DJIEKTPUYECKUX  CBOMCTB
CETHETORJIEKTPUKOB TIOCIIEC TIPOBEICHUS TEPMOXHUMUYIECKIX 00pabOTOK,
BbIOpaTh HEOOXOAMMBIM MeToa (METOJbl) HCCIEAOBAHUS IS IOJTyYeHHs
TpeOyemoii HayuHOU nHpopmanmu,
KPUTUYECKH aHAJIU3UPOBaTh MH(OPMAIMIO O CBOMCTBaX HAHOOOBEKTOB, KOTOpas
MOSIBIISIETCSI B CPEJICTBAX MAacCOBOM MH(OpMAITUH.

BJIAJETD:
HaBBIKAMH MPAKTUYECKOTO MCCIEIOBAHUS IEKTPUUECKUX CBOMCTB IUAJIEKTPUKOB
Y UCTIOJIb30BAHMS COBPEMEHHON M3MEPUTEIBHOM alapaTypsl.



2. Mecto JOUCHMIUIMHBI B  CTPYKTYpe OCHOBHOIi  mpodeccuoHaIbHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

«Pu3uka TBepmoro Tema» — aucnuuinHa npoduias  «PusMKa  KOHICHCHPOBAHHOTO
COCTOSIHUSD», KOTOpas BKJIIOYaeT B ceOs psn aucuuiuinH  (pusuka MeTamwioB, (usuka
NOJTYIPOBOJHUKOB,  (M3nka  OUAJIEKTPUKOB,  MarHUTHBIE  CBOWCTBA  TBEPABIX  Tell,
PaIMOCIIEKTPOCKOMHUS TBEPIBIX TENl U Jp.), KOTOPHIE TOJHKHBI ObITh YCBOCHBI IPU MOJITOTOBKE K
HOJTYYEHHIO KBTH(UKAIMN «OaKaIaBp» U «MarucTpy.

OCHOBHOW IIeNBI0 JIaHHOTO Kypca SBISIETCS O3HAKOMJICHHWE AaclUPaHTOB C OCHOBHBIMH
acreKTaMu (PU3MKH JIEKTPUYECKH YHOPSIOYCHHBIX MaTEPHAIOB (CETHETORIEKTPUKOB) U (U3UKH
HAaHOCHCTEM,  BO3MOXHOCTSIMH  TPAKTHYECKOTO  IPUMEHEHHS  CETHETOIIEKTPUKOB U
HAaHOMAaTEpPHUAJIOB, a TAKXKE C COBPEMEHHBIMH SKCIEPHMEHTAJIBHBIMU METOIAMHU HCCIICIOBAHUS
TBEPJIBIX TEIN.

3.1. Conepxanue JeKuuii

Pasnesnbl, TeMbl, TUIAKTHYECKHIE SMHHIIIbI"

SJIEKTPUYECKU VIIOPAAOYEHHBIE MATEPHUAJIBI 1 HAHOCUTEMBI.

BHYTpeHHHH IMOABUKHOCTD B BEIICCTBAX B KOHACHCUPOBAHHOM COCTOSHHHU.
MexaHnu3Mbl BHCKTqueCKOﬁ noJsipu3anu U BHCKTqueCKOﬁ IMPOBOAUMOCTHU JUIJICKTPUKOB.
dOeHOMEHOJIOTHYCSCKAS TCOPHA CCTHCTOBJICKTPUKOB.

MeTtopl nccine10BaHus JIEKTPUUECKUX CBOUCTB JUAJIEKTPUUECKUX U CETHETOANEKTPUUECKUX
MaTepHaJIoB.

NmnenancHast COEKTpOCKOIUS.

VYerpoiicta Ha TTTTJC.

deppouku.

MonaenupoBaHue CTPYKTYpPbI U CBOMCTB HEOPTAHUYECKUX COCTMHEHUM.
@yHIaMEHTAIbHBIE CBOMCTBA HAHOMATEPUAJIOB.

OnTHueckre CBONCTBA HU3KOPA3MEPHBIX CTPYKTYD.

3.2. HaumeHoBaHue J1a00pPaTOPHBIX padoT

Pa3nensl, HanMeHOBaHUE J1a0OPaTOPHBIX padboOT

3.3. Conepxxanue NpaKTUYECKUX 3aHATHI (CEMHUHAPOB)

Pa3/:[em>1, TEMBI, TUJAKTHYCCKUEC € IUHHUIIbI

OJIEKTPUYECKU YIIOPAAOYEHHBIE MATEPUAJIBI 1 HAHOCUTEMBI.

1ﬂudakmuttecrcaﬂ €()MHML[¢1 — Jlo2u4ecKu camocmosimenbHas 4acmov y‘i€6H020 Mamepuand, no ceoemy 06‘[76/"1)/ u cmpykmype coomeemcmeyrowjas
maxKum KOMnoHeHmam COOGPDICCZHM}Z KAk noHsmue, meopus, 3aKOH, s6jleHue, d)aKﬂl, 00vekm u m.n..




Pacqu BHyTpI/IKpI/ICTaJIJII/I‘-ICCKOI‘O 3JI€KTpI/I‘ICCKOI‘O II0JIsI B HpOCTBIX 6I/IHapHI:IX COCUHCHUAX U
coenuuenuax trma ABOa.

AHaM3 yCTOMYUBOCTH CTPYKTYPBI IPOCTHIX OMHAPHBIX COCAMHEHUI.
Pacuer mapameTpoB NoTeHIMANA OTTAIKUBAHNSA B OMHAPHBIX COSANHEHMSIX.
OnTryeckue CBOMCTBA IUIIEKTPUKOB.

HMHGI[aHCHaH CIICKTPOCKOIIHS. DKBUBaJICHTHBIE CXEMEI.

3.4. Coanepxxanue caMOCTOSITEIbHON PadOTHI

Pasnensl, TEMBI, IUIAKTHYECKUE €IUHULIBI

OJIEKTPUYECKU YIIOPAAOYEHHBIE MATEPUAJIBI 1 HAHOCUTEMBI.

CoBpeMEHHbIE METO/BI UCCIIEOBAHNS CTPYKTYPBI TBEPABIX TEIL.

DNEeKTpUUECKHUE CBOICTBA IUAIEKTPUKOB.

[TpakTHUeCcKOe UCTIOIB30BAHUE MBE30IEKTPUUECKUX U IUPOITIEKTPUUECKUX CBOKCTB.
[TpakTHUecKOe UCTI0IB30BAHUE CETHETOIIEKTPUKOB.

dyHnaMeHTaIbHbIE CBOIICTBA HAHOMATEPHAJIOB.

OCHOBBI TEXHOJIOTUM MHOTO(YHKIIMOHAIBHBIX HAHOMATEPHAJIOB.

HaHOBHeKTpOHI/IKa.

4. KoHTpoJIb pe3yJibTaTOB 00y4eHHS M0 JUCHHUIINHE

Texymmii KOHTPOJIb M IPOMEKYTOUYHASI ATTECTALMSA OCYIIECTBISETCS B COOTBETCTBUHU C
«IlonoxeHreM o MPOBEACHNUHU TEKYILEr0 KOHTPOJIsS YCIIEBAEMOCTH M IIPOMEXYTOYHON aTTeCTallu
00yyaroIuxcsi 10 OCHOBHBIM IPO(PECCHOHATIBHBIM 00pa30BaTEIbHBIM IIPOrpaMMaM BbICIIETO
obpazoBanus B PI'AOY BO KOV um. B. . Bepnaackoro» u «IlopsakoM npuMeHeHus OanibHO-
pPEUTUHTOBOW  CHCTEMBbl  OLEHMBAHMUS  YCIEBAEMOCTH  OOy4aloMmMXCs MO  OCHOBHBIM
npodecCHOHATEHBIM 00pa30BaTeIbHBIM MporpamMMamM Beiciiero oopazoanus ®T'AOY BO KOV
uM. B. U1. BepHaackoroy.

Bua(p1) mpoMexxyTOUHOM aTTecTauu — OughghepeHyuposantblil 3auem.

®opma(bl) MPOBEACHUS TPOMEKYTOUHOMN aTTECTALUN —HAKONUMENbHO NO Pe3yIbmamam
meKywe20 KOHMpOJl.

OneHouHble CpPeCTBA MO AUCLUUIUIMHE NpUBeeHsb! B [Ipunoxennn

5. YuyeOHO-MeTOANMYECKOE 00ecIeueHne

5.1. OcHoBHasi yueOHast auTEpaTypa

1. XoxnoB A. ®usuka tBepaoro tena S5-¢ u3z. / Xoxmnos A., [Tasnos I1. - M.: Jlenana. 2015.
496 c. ISBN 978-5-9710-1474-4.

2. CepreeB H.A. ®usuka nanocucreM / CepreeB H.A., PsOymkun JI.C. — M.: Jloroc, 2015. -
192 c. ISBN 978-5-98704-833-7.
3. Banagumupos I'.I'. ®usnka noBepxHOCTH TBepABIX Tei. M3marenscrBo "Jlanp", ISBN:

978-5-8114-1997-5, 2016 r., 352 ctp. https://e.lanbook.com/book/71707?category=925



https://e.lanbook.com/book/71707?category=925

NS

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.
20.

5.2. JlonosiHuTebHAS yUeOHAas JUTEepaTypa

Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. / M.: Hayka, 1978. — 791 c.

AmkpodTt H., Mepmun H. @usuka tBeproro tena. B 2-x Tomax. / M.: Mup, 1979.

[TaBnos I1.B., XoxmoB A.®. ®usuka TBepaoro tena. 3-e¢ uza. / M.: BIIL. - 2000.- 494 c.
Jlaitac M., I'macc A. CerHeTo3J1eKTpUKU U POJCTBEHHBIE UM MaTepuansl / M.: Mup. - 1981.
- 736 c.

CrtpyxoB b.A., JIeBantok A.Il. ®uznyeckre OCHOBBI CETHETOAIEKTPUUECKUX SBICHHUM B

kpuctaimax /M.: Hayka. - 1995. - 301 c.

breiikmop k. ®usuka tBepaoro tena. / M.: Mup. - 1988. — 608 c.

Comumap JI., Yomm [I. JIekiuu 1o 3JeKTpUYeCKUM CBOMCTBaM MatepuaioB. /M.: Mup. —
1991. - 504 c.

Enudanos I'.1. ®usuka tBepmoro tena. M.: Beiculk., 1977.

Mapnemnynr O. Teopus TBepaoro tena. / M.: Hayka. — 1980. 416 c.

3aitman JIx. [Ipuniumnel Teopuun TBepaoro tena. / M.: Mup.- 1966. — 416 c.

Annnmany A. KBantoBasi TeOpus KpUCTAIUTMYECKUX TBEpAbIX Tell. / M.: Mup. — 1981, —
574 c.

Xaken X. KBanroBomoneBas reopust TBepaoro tena. / M.: Hayka. — 1980. — 341 c.
®usuka metawios. I1. pen. Ix. 3aitmana. M. Mup. 1972. — 464 c.

Cmatep Jx. JludnekTpuku, TOTYyIPOBOIHUKH, MeTAILTBL. / M., Mup.- 1969. — 647 c.
Ferroelectrics — Physical effects / Ed. by M. Lallart. InTech: InTech web.Org. - 2011. - 654

p.

Bruce D., O’Hare D., Walton R. Functional oxides // Wiley and Songs. Ltd. — 2010. 295 c.
['puropuak LI, [Tonexninok I'.B. ImnenancHa cnekrpockorist / JIpBiB.: Bua. JIbBiBChKOT
[Tomitexniku. — 2011. — 352 c.

[TonnaBko FO.M., Pe3 U.C. Juanextpuku. OCHOBHbIE CBOMCTBA U IPUMEHEHUS B
annekrponuke / M.: Paguo u csa3p — 1989. — 286 c.

[Tormasko FO.M. ®@usuka nuanekrpukos / Kues.: Buma mkona. - 1980. - 398 c.

bapdyt JIx., Tetnos Jx. [lonspHble TUAIEKTPUKA U UX puMeHeHus /M.: Mup. - 1991. -
526 c.

5.3. MeToan4yeckue MaTepuaabl

1. Texundeckue omucaHus H HHCTPYKIMKU II0 JKCILUTyaTaluM YCTAHOBOK IIO HCCIICAOBAHUIO
QJICKTPHUUCCKUX U OIITUUCCKUX CBOWCTB JUDJICKTPUKOB.

N

MCTOZ[I/I‘-IGCKI/IC YKa3aHus MO BBIMTOJTHCHUIO OKCIICPUMCHTOB.

3. Meroauueckue ykazanus o o0pabotke nHbopMaIuu, MoTy4YeHHON SKCIEPUMEHTAIbHO.

5.4. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

"UnrepHer"

1. http://chem21.info/info/1123465/

2. http://www.novsu.ru/file/4577

6. IlepeyeHb MH(OPMALMOHHBIX TEXHOJOTHil, MCNOJb3yeMbIX B 00pa30BaTe/bLHOI

ACATCJIbHOCTH

1. SI3wiku nporpammupoBanus PowerBasic, Pascal, C++
2. Tlakets! mporpamm aist o00padotTku ndopmanuu SciDavis, MagicPlot wmu Origin 8


http://chem21.info/info/1123465/
http://www.novsu.ru/file/4577

7. Tllepevyennb MpUMeHsIEMbIX COBPEMEHHBIX 00Pa30BaTeILHBIX TEXHOJIOTHii?

Vkazvieaemcss — nepeyenv — co8pemMeHHbIX  00paA308ameNbHbIX  mMeXHoaoeuu  (npu
Heobxooumocmu)

8. Onncanue mMarepHaJbHO-TeXHMYeCKOW 0a3bl, HEOOXOAUMOI AJIsl OCyIIeCTBJICHUS
o0pa3oBaTe/IbHOMH AesATeIbHOCTH

YCTaHOBKHM IS MCCJICIOBAHUS JIEKTPHUSCKUX W ONTHYCCKUX CBOWCTB UAICKTPUUCCKHX
MaTepHasoB
I1K, pa6otaromue ¢ OC “Windows XP”” unu Ubuntu, freeDOS

2 3¢'l€Kmp0HH06 06ylt€HM€, ()quaHL{MOHHbl@ 05pa3080m6}lebl@ mexHono2uu, unmepaxkmuenvle J1eKyuu, cpynnoevie ()ucxyccuu, ponessvle uepbl,
mpeHuHaU, anaius cumyaum? U UMUMAaAYyUOHHbLX Modeneti u m.n.





