MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
POu3HKa KOHAEHCHPOBAHHOI'0 COCTOSIHUSA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 2

Cemectp: 3

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jlexuun 36 36 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 70 70 4acoB
5 W3 HuX B MUHTEpaKTUBHOU (hopme 14 14 4acoB
6 CamocrosrenbHas paboTta 74 74 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

DK3aMeH: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

Pa3zpaboTunku:
I.T.H., ipodeccop kadp. OO C. B. CmupHoB
accucteHT Kad. DO B. B. Kapanckwuit

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

IIpodeccop kadenps! puznueckoit
anekTpoHukH (D) T. N. Janununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro m3yueHus nucuMIUIMHBI «DHU3nMKa KOHIEHCUPOBAHHOTO COCTOSHUS» SIBIISIETCS OCBOCHHE
TEOPETUUYECKUX OCHOB CTPOCHHUSI KOH/IEHCUPOBAHHBIX MAaTePHAIIOB U UX (U3UYECKUX CBOWCTB.

1.2. 3agaun IMCHMIIINHBI
— 3ajgaued U3yyeHUs AUCHMIUIUHBI «DPU3MKa KOHICHCUPOBAHHOTO COCTOSIHUS) SIBJISIETCSl yCTa-
HOBJICHHE 3aBUCUMOCTEH (PM3MUYECKUX CBOMCTB KOHJICHCUPOBAHHBIX MATEpUAIOB OT UX XUMHUUYECKOTO CO-
CTaBa U CTPYKTYPBHI.

2. Mecto mucuuniaunbl B ctpykrype OIIOII
Jucuumuinna «Pusnka koHaeHcuposanHoro coctosHus» (b1.6.17) otHocuTces k 610Ky 1 (6a3oBas
4acTh).
[TpenmecTByOIMKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
THKa, Marepuaisl 2JIEKTpOHHON TeXHUKH, Pusuka, XuMus.
[Tocnenyromumu aucuumiuHamMu sSBisitoTcs: HaHoanexktponuka, TeeproTenbHas 3JIEKTPOHHUKA,
®u3KKa NOJyNPOBOJIHUKOB.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-1 cnocoOHOCTBIO MPEACTABIIAT aAEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4yHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IIOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKU;

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCThH MPOOJIEM, BO3ZHUKAIOIINX
B X0/ NMpOo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh NIl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4eCKU anmapar;

— OIIK-5 cnocoOHOCTBIO KCIOIb30BaTh OCHOBHBIE MPHEMbl 00paOOTKU U MPEACTABICHUS IKC-
MePUMEHTAJIbHBIX TaHHBIX;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATh OCHOBHbBIE 3aKOHOMEpPHOCTH (POPMHPOBAHMSI KOHJIEHCHPOBAHHOTO COCTOSHHS; CTpOE-
HUE MOJIEKYJI M KPUCTAJJIOB; OCHOBHBIE ITapaMeTPbl U XapaKTEPUCTUKHU KOHJIEHCUPOBAHHBIX MAaTEPHUaJIOB
Y UX CBSI3b C COCTAaBOM U CTPYKTYpPOHU.

— YMeThb BbIOMpaTh MaTepualn ¢ ONTUMAIbHBIMU CBOWCTBAMM JUIS peaTU3aliM 3a/ad dJIEKTPO-
HUKH; WCIOJIb30BaTh (PU3MKO-MATEMATHUECKUN ammapaT A pacyeTra (PU3MUECKUX XapaKTEPHCTUK KOH-
JICHCHPOBAaHHBIX MaTE€PHUaJOB.

—  BJIa/IeTh HAaBBIKAMU KOMILUIEKCHOTO IMOJIX0Ja K BHIOOPY MaTepHaOB C ONTHMAJIbHBIMHU CBOIi-
CTBaMM; METOMKOH pacueTa (PU3NUECKUX XapaKTEPUCTUK KOHACHCUPOBAHHBIX MaTEepUaIOB.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX AUHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.

Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

3 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 70 70
Jlexun 36 36
[IpakTuueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 16 16
W3 HuX B MHTEPAaKTUBHON (hopme 14 14
CamocTtosTenbHas paboTa (Bcero) 74 74
[ToaroroBka K KOHTPOJBEHBIM paboTaM 13 13
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 32 32
[TpopaboTka IEeKIMOHHOTO MaTepralia 14 14
[ToaroToBka Kk MpakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 15 15
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= - = 2 § qé =

= e o O 2 % o E

P S < s S 2 U

HazBanus pa3aenoB TUCHUIUIUHBI 2 “ o, o o 9 S

= = g = | 50 =

o, S < Q9 &z

= © it} S =

3 cemecTp

1 DnekTpoHHas CTPYKTypa KOHAEHCHUPO- 3 4 0 6 13 |OIIK-1, OIIK-

BaHHBIX MAaTE€pPUAJIOB 2, OIIK-5
2 CTpyKTypa KpUCTAJJIOB U CIIOCOOBI ee 2 1 0 4 7 OIIK-1, OIIK-

onpeeIICHUs 2, OIIK-5
3 KoHnenmnus KBa3u4acTHIl B KOHJIEHCH- 2 0 0 1 3 OIIK-1, OIIK-

POBaHHBIX MaTepHUaIax 2, OIIK-5
4 ®OHOHHBIN CTIEKTp (TEIUIOBBIE KoIeba- 2 1 4 11 18 | OIIK-1, OIIK-

HUS B KPUCTAJLIE) 2, OIIK-5
5 TennoBble CBOKCTBA KOHACHCUPOBAH- 4 2 0 4 10 OIIK-1, OIIK-

HBIX MAaTE€pPHaJIOB 2, OIIK-5
6 30HHas TeOpHs KOHACHCUPOBAHHBIX Ma- 3 0 0 1 4 OIIK-1, OIIK-

TEPHUAJIOB 2, OIIK-5
7 CTaTuCTHKA 3JIEKTPOHOB U JBIPOK B 4 2 4 12 22 | OIIK-1, OIIK-

KOHJICHCHPOBAHHBIX MaTepraiax 2, OIIK-5
8 CtpykTypHBbIe 1e(heKThl B KOHACHCUPO- 3 2 0 4 9 OIIK-1, OIIK-

BAaHHBIX MaTepUajiax 2, OIIK-5
9 DnexTpuuecKue CBONCTBA KOHIEHCUPO- 2 0 0 2 4 OIIK-1, OIIK-

BaHHBIX MAaTE€pPUAJIOB 2, OIIK-5
10 JuanexkTpuueckue CBOMCTBA KOHJICH- 3 2 0 4 9 OIIK-1, OIIK-

CHPOBAaHHBIX MaTE€pPUaAIOB 2, OIIK-5
11 MaruuTtHble CBOMCTBA KOHIAEHCHPO- 2 2 4 12 20 OIIK-1, OIIK-

BaHHBIX MAaTE€PUAJIOB 2, OIIK-5
12 CBepXnpoBOAMMOCTb KOHJICHCUPOBaH- 2 0 0 1 3 OIIK-1, OIIK-

HBIX MaTE€pPHUaJIOB 2, OIIK-5
13 Ontryeckue cBOMCTBa KOHAEHCUPO- 2 2 0 3 7 OIIK-1, OIIK-

BaHHBIX MAaTEPUAJIOB 2, OIIK-5
14 ®usnueckue cBOMCTBAa aMOP(PHBIX 2 0 4 9 15 |OIIK-1, OIIK-

4
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KOHJACHCHUPOBAHHLIX MAaTCpHUaJIOB

2, OIIK-5

Hroro 3a cemectp

36 18 16 74

144

Hroro

36 18 16 74

144

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

3 z S
: | &%
< > 0O
HasBanus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (0 JIEKLIUSAM) zF &5
: 2 s
2 53
- e *
3 cemecTp
1 DnexkrpoHHas enu u 3anaun qucuuniuHel. Monens atoma bopa. 3 OIIK-1,
CTPYKTypa KBaHTOBO-MeXaHUUECKOE ONMMCAHUE CTPOCHUS aTOMA. OIIK-2,
KOH/JIEHCUPOBAaHHBIX DJEKTPOH KaK BOJIHA U KaK 4acTULA. DJIEKTPOH U IO- OIIK-5
MaTepraioB TEHIMaJIbHBIN Oapbep. KBaHTOBBIN ocMILIATOpP. XU-
Muueckas cBsi3b. O0pa3oBanue Mosekysn. O6o0ie-
ctBiieHne 31eKTpoHOB. Meton JIKAO. MonHas cBs3b.
Crpoenne monekyn. CBsi3b B TBEP/BIX TeJIaX: HOHHAS,
KOBaJIeHTHas, cuibl Ban-nep-Baanbca, BogopoaHas,
MeTaJNInYeCKasl.
Hroro
2 Crpykrypa kpucTtauioB |[IpocTsie U ClI0XKHBIE KpUCTALTHYECKHE perieTku. Pe- 2 OIIK-1,
U CIIOCOOBI ee meTka ¢ 6azucom. Muaexcel Musnepa. O6parHas pe- OIIK-2,
OIIpECIICHUSA metka. OnpeneneHue KpucTalInuecKux CTPYKTyp ¢ OIIK-5
MOMOIIBIO AU(PAKIIMM PEHTI€HOBCKUX Jiyueil. CTos-
4yue BOJIHBL. 30HBI bpuiimosHa.
Hroro 2
3 Konuenmus DOHOHBI. DNEKTPOHBI TPOBOAUMOCTH. [11a3MOHBI. OIIK-1,
KBa3M4acTUll B [TonsspoHbl. DOKCUTOHBI. MarHoHsI. OIIK-2,
KOHJICHCUPOBAHHBIX Hroro ) OIIK-5
MaTepuanax
4 OOHOHHBIN CHEKTP TeruoBble Konebanus. AMmntyasl. HopmanbsHbie Ko- 2 OIIK-1,
(TernoBble KoeOaHus B | 1e€0aHUs MPOCTOM oHOMepHOM pemieTku. Hopmanb- OIlK-2,
KpHCTaIIe) HbI€ KoeOaHNs OJJHOMEPHON pelIeTKH ¢ 0a3UCOM. OIIK-5
CriexTp HOpMaJIBHBIX KOJICOAHUIN PEIIETKH.
Hroro
5 TermnoBEIe CBOIICTBA TernoémkocTh TBEPBIX Te. 3akoH Jtomonra — IlTu. 4 OIIK-1,
KOH/ICHCUPOBAaHHBIX Teopus teroémkoctu DiiHIITENHA. Teopus Temnoém- OIIK-2,
MaTepraioB koctu Jle6as. BeiBoa hopMyItbl it TEMIIOEMKOCTH, OIIK-5
UCXOMS U3 TpeAcTaBiIeHus 0 (oHOHaX. TenmoéMKOCTh
METAJUIOB. YUeT BKJIa/la CBOOOHBIX 3JIEKTPOHOB.
TemnoBoe pacumupenue TBEPAbIX Tell. Termnonposoa-
HOCTb TBEPABIX TeJl. TemnonpoBoIHOCTh, 00yCI0B-
JICHHAs1 aTOMHBIMU KoseOaHusAMU. TerionpoBoJHOCTb
METaJUIOB. YUET BKJIa/1a CBOOOHBIX 3JIEKTPOHOB.
Huddysust B TBEpaABIX TEMax
Hroro 4
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6 30HHas Teopus AnabaTHYecKoe U OTHOAICKTPOHHOE PHOIKEHHE. OIIK-1,
KOHJICHCUPOBaHHBIX [Tpubmmxenue cBOOOTHBIX AMEeKTPOHOB. [Tpubmimke- OIIK-2,
MaTepuagoB HUE€ CUJILHOCBSI3aHHBIX IEKTPOHOB. [Tpubmmxenue OIIK-5

c1a00CBSA3aHHBIX JIEKTPOHOB. DHEPTreTUUECKUM

CHEKTp JIEKTPOHOB B KpucTamie. JddheKkTuBHas Mac-

ca dJIEKTpOHa.

Hroro
7 CratucTtuka @yHKIUA pacnpeneneHus MEKTPOHOB U AbIPOK IO OIIK-1,
JJIEKTPOHOB U JBIPOK B cocTostHUAM. DyHKIMSA TUIOTHOCTU COCTOSIHUM JUIs OIIK-2,
KOHJICHCUPOBAHHBIX 3JIEKTPOHOB U JBIPOK. BBIUKMCIIeHNEe KOHIIEHTpaun OIIK-5
MaTepuanax JIEKTPOHOB B 30HE MPOBOAUMOCTH. KoHIIeHTpanus

AJIEKTPOHOB U JIBIPOK B COOCTBEHHOM IOJIYTIPOBOHHU-

ke. TemneparypHas 3aBUCUMOCTb YPOBHs DepMHu.

Hroro
8 CtpykrypHbie aedekrtsl | Knaccudukanus gedexron. TernnoBsie TOUCUHBIE Je- OIIK-1,
B KOHJICHCUPOBAHHBIX (hexThl. PaBHOBECHAs! KOHIICHTPAIIHS TOYCUHBIX JIe- OIIK-2,
Mmarepuaiax ¢exToB. TermoBrie neekTh B OWHAPHBIX KPUCTAII- OIIK-5

nax. Pagumanmonnsie aedexrtol. Jlucmokanuu. KoHTyp

u BekTop broprepca. JlehekTsl yrakoBKy U 9acTHY-

Hble qucinokanuu. ['panuisl 3epeH. JledekTsl B HecTe-

XMOMETPUUYECKHUX KpUCTAJIIaX.

Hroro
9 Dnexrpuueckue OCHOBHBIE CBOICTBA METAIOB. DJIEKTPOIPOBO/- OIIK-1,
CBOMCTBA HOCTb MeTaju10B. COOCTBEHHAs! MPOBOIMMOCTD TIOTY- OIIK-2,
KOH/ICHCUPOBaHHBIX MIPOBOJTHUKOB. DJIEKTPONPOBOIHOCTD JUAIIEKTPHUKOB. OIIK-5
MaTepuaioB CBolicTBa KOHIEHCUPOBAHHBIX MaTEpUAJIOB B CHJIb-

HBIX AJIEKTPUUECKUX MOJISX.

Hroro
10 Jusnextpuueckue [Tonsipuzanus KOHIEHCUPOBAaHHBIX MaTepPUAIIOB. OIIK-1,
CBOMCTBA OcCHOBHBIE XapaKTEPUCTUKU. DNEKTPOHHASI yIpyTras OIIK-2,
KOHJICHCUPOBAHHBIX nonsipusanus. Monnas ynpyras nonspuzamus. J{u- OIIK-5
MaTepuajioB NoJIbHAS yrpyras nojsipuzaius. OcOOEHHOCTH TETIO-

BOH nosispu3anuu. MloHHas TerioBast moJisspu3ariys.

DJeKTpoHHas TeyoBas noysgpusanus. JumnonpHas

TerioBas nojisipusanus. CBA3b MEXAY AUIIEKTpUYE-

CKOM IIPOHUIIAEMOCTHIO U MOJIIPU3YyEMOCThI0. HacToT-

Has 3aBUCUMOCTb JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

JIudiieKTpuyecKue norepu

Hroro
11 Marnutssle cBoiictBa |Knaccudukanus MmaraetukoB. [Ipupoaa quamarueTus- OIIK-1,
KOH/JIEHCUPOBAaHHBIX Ma. [Ipupona napamarsetusma. /{luamarueTusm u na- OIIK-2,
MaTepraioB paMarsHeTusM TBepAbIx Tes. PeppomaraeTnsM. OnbiT OIIK-5

Hopdmana. O6GMEeHHOE B3aMMOJICIICTBHE U €r0 POJib B

BO3HHUKHOBEHUU (eppoMarHeTusma. AHTUeppomar-

HETH3M U (peppUMarHeTU3M.

Hroro
12 CeepxnpoBogumocTts | HyneBoe conporusienue. Temneparypa cBepXnpoBo- OIIK-1,
KOHJICHCUPOBAHHBIX nsiero nepexona. Kpucramimaeckas CTpykTypa U OIIK-2,
MaTepuaIoB n3otonudeckuit agdexr. [lornomenne mekrpomar- OIIK-5
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HUTHOTO U3Iy4eHus. BeicokoTemneparypHas cBepX-
poBOAUMOCTE. Teopus ceepxnpoBoguMoctu . u I
Jlonnonos. Teopus ['ma30ypra — Jlangay. Kyme-
posckue napsel. Teopus bapauna — Kynepa —

[Ipuddpepa

Hroro 2
13 OnTnueckue cBoiicTBa | Buabl B3anMonencTBus cBeTa ¢ TBEpAbIM TeaoM. On- OIIK-1,
KOHJIEHCHUPOBAHHBIX TUYECKHE KOHCTaHTHhI. [lormnoiienne ceera kpucraiia- OIIK-2,
MaTepHuaioB MU. PeKOMOMHAIIMOHHOE U3JTYy4YE€HHUE B MOYTTPOBOIHH- OIIK-5

kax. CIOHTaHHO€ U MHAYLUPOBAHHOE U3JIy4YEHHUE.

Hroro 2
14 ®usnueckue cBoiictBa | CTpykTypa aMOp(HBIX KOHJCHCUPOBAHHBIX MaTepHa- 2 OIIK-1,
aMOpQHBIX JIOB. DHEPreTUYECKUN CIEKTP HEKPUCTAIIINIECKUX OIIK-2,
KOHICHCUPOBAHHBIX KOH/ICHCUPOBAHHBIX MaTepuaioB. AMop(HbIE TOJTy- OIIK-5
MaTeprajioB npoBoHUKH. [IpuMeHeHne aMop(HBIX MOIYTIPOBO/I-

HUKOB. AMOp(HBIE TUINEKTPpUKU. AMOp(dHBIE MeTal-

JIBI

Hroro 2
Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)

1 obecneynBaeMbIMH (I1OCJIEAYIOUUMH) TUCHUIIMHAMHA

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI M MeXKANCIUITNHAPHBIEC CBSI3U

Ne pasaciion [[3,HHOI71 AUCHUIUIMHEIL, JJIS1 KOTOPBIX HCO6XO,HI/IMO HN3Y4YCHUC

Haumenosanue 00eCIIeUMBAIONINX U 00ECIICUNBAECMBIX JTUCIIATIIHH
JTMCITUILIHH
1 2 3 4 5 6 7 8 9 10 11 12 13 14
IIpeuecTByOMUE JUCUILTUHBL
1 MaremaTtuka + + + + + + + + + + + + + +
2Marepuametonek- ||l | | | e |+ |+ 4| o+ o+ |
TPOHHOM TEXHUKU
3 dusuka + + + + +
4 Xumus + + + + +
[Tocneyromue TUCIUIINHBL

1 Hanosnekrponuka | + | + | + + |+ |+ |+ + |+ |+ |+ + | + +
2 Teepnorennnas o e I T e e e e
3IEKTPOHUKA
3Ousukamomympo- || Ll L 4| |+ |+ |+ |+ o+ | o+ o+ |
BOJIHUKOB

5.4. CooTBeTCTBHE KOMIETEHIIHIA, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHS-

TUN

Buner 3angaTait

DOopMBI KOHTPOJIA
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OIIK-1 + + + + KonTtponbHas padora, 3a-
9
muTa otyeta, OTYeT 10 J1a-
6opatopHoii pabote, Onpoc
Ha 3aHaTHax, Tect, OTuer
O MPAKTUUYECKOMY 3aHATHUIO
OIIK-2 + + + + KonTpoasnas pabora, 3a-
muTa otyera, OTYeT 10 J1a-
O6opaTtopHoii padote, Orpoc
Ha 3aHaTuax, Tect, OTuer
10 TIPAKTHYECKOMY 3aHATHIO
OIIK-5 + + + + KonTpoasHas padora, 3a-
b
muTa oTdera, OTYeT 10 NNa-
6oparopHoii pabote, Orpoc
Ha 3aHaTHax, Tect, OTueT
0 MPAKTUIECKOMY 3aHSTUIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHUS
TexHONI0ruM HUHTEPAKTUBHOTO O0yUYEeHHs IPHU pa3HbIX (popMax 3aHATUHN NpUBEeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00yUYEeHHUs IPU Pa3HbIX HopMax 3aHITUI

NHrepakTuBHbIC IpakTHYecKue | MIHTEpakTUBH
MeTtoasl Bceero, 1
3aHATHSA, U bl€ JIEKLIUH, Y
3 cemecTp

[IpeseHTanuu ¢ ucnoap30BaHUEM 2 6 8

pa3aToOuHbIX MaTepHalIoOB C

o0cyXaeHreM

[Ipe3eHTanuu ¢ UCMOIbL30BaHUEM 4 4

CJIaiiIoB ¢ 00CYKAEHUEM

Pabora B xomanie 2

Hroro 3a cemectp: 10 14

Hroro 10 14

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.

Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT
3 z S
3 =
2 > 5

Ha3zBanus pa3znenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 s
> o =
a B>
= o
3 cemecTp

4 ®OHOHHBIN CIIEKTP OmnpeneneHne 4acTOThI KOJICOaHUH MONepeuHbIX OIl- 4 OIIK-1,

(TeryoBble KoJ€OaHUs B | THYECKUX (POHOHOB B MOHHBIX KPHUCTAJIIAX. OIlK-2,

KpHCTaJie) Hroro 4 OIIK-5
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7 CtaTtuctuka HccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH DJICK- 4 OIIK-1,
3JIEKTPOHOB U JBIPOK B TPOIPOBOJAHOCTH MOIYIIPOBOIHUKOB OIIK-2,
KOHJICHCUPOBAHHBIX Hroro 4 OIIK-5
Mmarepuaiax
11 MarnutHble cBoiicTBa |HccnenoBanue TemepaTypHOd 3aBUCUMOCTH 3JIEK- 4 OIIK-1,
KOH/JIEHCUPOBAaHHBIX TPOIPOBOAHOCTH MOJTMKPUCTALIHUECKUX (heppomar- OIIK-2,
MaTepuagoB HETHKOB. OIIK-5
Hroro
14 ®usnueckue cpoiictBa |MccaenoBanue TeMeparypHOl 3aBUCUMOCTH JIEK- OIIK-1,
amMop(HBIX TPONPOBOAHOCTH aMOP(HBIX NOTYIPOBOIHUKOB. OIlK-2,
KOHJICHCUPOBAaHHBIX Hroro 4 OIIK-5
MaTepuaioB
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) puBeieHo B Tabmuie 8.1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
Q =a=t
Q O T
. = > 0O
HasBanus paznenos HaumeHoBaHMEe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - &5
o) S E
= o =
a o 2
= o
3 cemecTp
1 DOnexTpoHHast Monens atoma bopa 2 OIIK-1,
CTPYKTypa Bunsl xumudeckux cBsizei. Pacuet sHeprun o6paso- 2 835_?
KOHJICHCUPOBAHHBIX . -
OHJICHCHPOBA BAHMSI XUMHUUYECKOHN CBS3H.
MaTepUaAIIOB
Hroro 4
2 Crpykrypa kpuctamos | Kpucramimyeckoe cTpO€HUE TBEPABIX TEII. OIIK-1,
H CIIOCOOEI ee Hroro 1 OIIK-2,
ONpENCIICHUS OIIK-5
4 ®OHOHHBIN CIIEKTP TemnnoBble konebaHus. AMILTUTY/IBL. 1 OIIK-1,
(TerutoBBIE KONIEOAHUS B Viroro 1 OIIK-2,
KpHUCTAJLIE) OIIK-5
5 TemuioBbIE CBOMCTBA TermnoBble CBOMCTBA KOHAEHCUPOBAHHBIX MAaTECPHUAJIOB. 2 OIIK-1,
KOHJICHCHUPOBAHHBIX Hroro OIIK-2,
MaTepuaioB OIIK-5
7 CratucTtuka CratucTuka 3J1€KTPOHOB U JBIPOK B KOHJAEHCUPOBAH- 2 OIIK-1,
3JIEKTPOHOB U JBIPOK B HBIX MaTe€pHaJIOB. OIIK-2,
KOHJIEHCHPOBAHHBIX ITK-
OHJICHCUPOBA Hrtoro 2 @) 5
MaTepuanax
8 CtpykrypHble AedexTtsl | [ledekTsl B KOHIEHCHPOBAaHHBIX MaTepuaiax. OIIK-1,
B KOHJICHCHPOBAHHBIX Hroro OIIK-2,
MaTepuaax OIIK-5
10 AvsnexTpuueckue JusiiekTpryecKue CBOMCTBA KOHICHCUPOBAaHHBIX Ma- 2 OIIK-1,
CBOICTBA tepuaiioB. [lonsprzyeMocCTs. OIIK-2,
KOHJICHCHUPOBAHHBIX 11K-
OHJICHCUPOBA Wroro 2 OIIK-5
MaTepUaIIOB
11 MarunutHble cBOCTBa | MarHuTHBIE CBOMCTBA KOHJICHCUPOBAHHBIX MaTepHa- 2 OIIK-1,
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KOHJICHCUPOBAHHBIX J10B. HaMaroHn4eHHOCTb. OIIK-2,
MaTepuaIoB Hroro 5 OIIK-5
13 OnTtrueckue cBoiicTBa | ONTHYECKHE CBOMCTBA KOHIEHCUPOBAaHHBIX MaTepHa- OIIK-1,
KOHJICHCHPOBAHHBIX JIOB. OIIK-2,
MaTepuaioB Hroro 2 OIIK-5
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B

tabymre 9.1.
Tabmuua 9.1 — Buasl caMOoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
: | i:
Bunabr camocTosTensHOM & > O
HasBanus paznenos 3 =l DopMBbI KOHTPOJIS
paboThI 2 s 2
=8 g =
a Q2
= S
3 cemecTp
1 DnexrponHas cTpykrypa | [logroroska k nmpakruye- 3 |OIIK-1, |KonutponbHas paboTa,
KOHJICHCUPOBAHHBIX CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
MarepuanoB pam OIIK-5 YeT 10 IPaKTUIECKOMY 3a-
[IpopaboTKa JIEKIIUOHHOTO 1 HaTHIo, Tect
MaTepuana
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
HUtoro 6
2 Crpykrypa kpuctaiioB |[loaroroBka K nmpakTuye- 1 OIIK-1, |KoHTponbHas pabora,
U CIOCOOKI ¢¢ CKUM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTUsX, OT-
OnpeieIICHUs pam OIIK-5 YeT M0 MPAKTUYECKOMY 3a-
HTHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1 fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIIb- 2
HBIM paboTam
Hroro 4
3 Konuenuus [TpopaboTka JIEKIIMOHHOTO OIIK-1, |Omnpoc Ha 3ansaTusx, Tect
KBa3UYacCTHII B Marepuasa OIIK-2,
KOHJICHCHPOBaHHBIX 11K-
OHJICHCUPOBA Wroro | O 5
MmarepHaax
4 OOHOHHBIN CIEKTP [ToaroroBka k mpakTuue- 1 OIIK-1, |KoHnTtponbHas pabora,
(TeruIOBBIC KOJICOAHUS B | CKMM 3aHSATHSM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot1-
KpHCTAJLJIE) pam OIIK-5 4eT 1o JabopaTopHOi pa-
[TpopaboTka TeKIHOHHOTO 1 6orte, Or4er 1o H,llzaKTqu'
MaTepuaia CKOMY 3aHsITHIO, TecT
OdopMieHHE OTYETOB T10 8
nabopaTtopHbeIM paboTam
IToaroroBka K KOHTPOJIb- 1

HBIM paboTam
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Htoro

11

5 TernnoBele cBOKCTBA [ToaroroBka Kk mpakTuue- 1 OIIK-1, |KourpoibHas pabora,
KOHJICHCHUPOBAHHBIX CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
MaTepuaioB pam OIIK-5 YeT 110 IPAaKTUIECKOMY 3a-
[TpopaboTka TeKIHOHHOTO 1 BTHIO, Tect
MaTepuaia
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 4
6 30HHas Teopus [TpopaboTka JIEKITMOHHOTO OIIK-1, |Omnpoc Ha 3ansiTUsIX, Tect
KOH/ICHCUPOBAaHHBIX Marepuaia OIlIK-2,
MaTepuagoB Hroro 1 OIIK-5
7 Cratuctuka 31ekTpoHoB | [loaroroska k nmpakruye- 1 OIIK-1, |KoutponbHas pabota,
U JBIPOK B CKMM 3aHATUSAM, CEMMHA- OIIK-2, |Omnpoc Ha 3aHiTHX, OT-
KOH/ICHCUPOBaHHBIX pam OIIK-5 4eT 1o JabopaTopHOi pa-
MaTepuanzax te, OTueT mo npaxkTuye-
cp [TpopaboTka JIEKIIMOHHOTO 1 6ote, Or4er no ]13 ¢
KOMY 3aHSITH T
Mmarepuaina CKoMy 3a fo, 1ec
OdopmieHre 0TYETOB 10 8
J1abopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIIb- 2
HBIM paboTam
Hroro 12
8 CtpykrypHble aedektsl |[loaroroBka k mpaktuye- OIIK-1, |3ammTa otyera,
B KOHJICHCUPOBAHHBIX CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |KouTtponbsHas pabora, OT-
Marepuanax pam OIIK-5 YeT 10 IPaKTUIECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 1 narhio, Tect
Martepuana
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
UTtoro 4
9 Dnekrpuueckue [TpopaboTka JIEKITMOHHOTO 1 OIIK-1, |KoHTponbHas pabora,
CBOMCTBa Marepualia OIIK-2, |Omnpoc Ha 3aHsaTUSX, TecT
KOHJICHCUPOBAHHBIX TTOATOTOBKA K KOHTDOITb- 1 OIIK-5
MATepHuajosn HBIM paboTam
UTtoro 2
10 Juanexktpuueckue [ToaroroBka Kk mpakTuue- 2 |OIIK-1, | KonuTtponwsHas paborta,
CBOMCTBa CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |Omnpoc Ha 3aHsaTUsX, OT-
KOH/ICHCUPOBAHHBIX pam OIIK-5 YeT 110 IPAaKTUYECKOMY 3a-
MaTepUaioB HATHIO, TecT
Cpuallo [TpopaboTka JIEKIIMOHHOTO 1 10, 1eC
MaTepuana
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
HUtoro 4
11 Maruutssble cBoiictBa |IloaroroBka k nmpakTuye- OIIK-1, |KonrponsHas pabora,
KOHJICHCHPOBAHHBIX CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3aasaTHsX, OT-

CornacoBaHa Ha noptane Ne 33721

11




MaTrcpualioB

pam

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

OIIK-5

4eT 10 J1ab0paTopHOH pa-
6ote, OTYeT 10 MpaKkTUye-
CKOMY 3aHsTHIO, Tect

MEHa

OdopmiteHre 0TIETOB TIO 8

nabopaTopHBIM paboTam

[ToaroroBka K KOHTPOJIb- 1

HBIM paboTam

Hroro 12
12 CeepxnpoBogumocts | IIpopaboTka aeKIMOHHOTO 1 OIIK-1, |Omnpoc Ha 3aHATHAX, TecT
KOHJICHCHUPOBAHHBIX Marepuala OIIK-2,
MaTepuaioB Wroro | |OIIK-5
13 Ontuueckue cBoiictBa |IloaroroBka k nmpakTuye- 2 |OIIK-1, |Omnpoc nHa 3ansTusx, Ot-
KOHJICHCHPOBAHHBIX CKUM 3aHSTHSIM, CEMHUHA- OIIK-2, |4er 1o mpakTHYECKOMY 3a-
MaTepuajioB pam OIIK-5 Hatuio, Tect

[TpopaboTka JIEKITMOHHOTO 1

MaTepuana

Hroro 3
14 ®uznueckue cBoiictBa |[IpopaboTka JEeKIIMOHHOTO 1 OIIK-1, |Omnpoc Ha 3aHsaTHAX, OT-
aMOpQHBIX Marepuaia OIIK-2, |uer no mabopaTopHOii pa-
KOHJIEHCHUPOBAHHBIX [TK- te, Tect

OHZICHCHPOBA OdopmiieHre 0T4ETOB 1O 8 O 5 bore, Tec

Matepuaros nabopaTopHbIM paboTam

Hroro 9
Hroro 3a cemectp 74

IToaroroBka u cnava sK3a- 36 OK3amMeH

Hroro

110

10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
o MaxkcuManbHbIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
KonTponbHas paboTa 10 10 20
OtyeTt no nabopaTopHOM 10 10 20
pabore
OTt4er 1o NpakTUIECKOMY 5 5 5 15
3aHATHUIO
Tect 5 5 5 15
Hroro makcumym 3a nepu- 10 30 30 70
on
12
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DK3aMeH 30

Hapacraromum utorom 10 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TaOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. ®usuka KOHAECHCUPOBAHHOTO COCTOSIHMS: ydeOHOoe mocobue st By3oB / FO.A. Baiikos, B.M.
Kyznenos. — M.: BUHOM. JlaGoparopus 3nHanuii, 2011. — 294 c. (nanuuue B Oubmnotexke TYCYP - 45
9K3.)

12.2. lonoiHuTEAbHAS JIUTEpPaTypa
1. CwmupnoB C.B. ®uszuka tBepaoro tena: yueoHoe nocobue. — Tomck, TT'Y, 2003. — 276 c. (na-
nuane B onbmmotexke TYCYP - 24 5k3.)
2. ®usuka tBephoro tena. [lox pemakuueit Bepemarnna M.K. — M.: Beicmias mkona, 2001. —
238 c. (mammaue B oudmuoreke TYCVYP - 14 ak3.)
3. [IlaBnos I1.B. ®usuka tBepaoro tena: YueOuuk s By3oB / [1.B. [TaBnos, A.®. Xoxios. — 3-¢
u31., crepeotun. — M.: Beicias mkona, 2000. — 496 c. (manuuue B 6ubaunoreke TYCVYP - 60 3k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOAMYECKHE MOCOOUSs
1. ®wusuka KOHAECHCUPOBAHHOI'O COCTOSIHUA: Y 4eOHO-METOIMYECKOe Toco0ue Mo 1adopaTopHbIM
paboTaM 1715t CTyACHTOB HampaBiieHuid moarotoBku 11.03.04 «3nexTpoHHKa M HAHOXJIEKTPOHUKAY», TIPO-
¢ «MUKpO3JIEKTPOHHKA W TBEpAOTEIbHAs 3MeKTpoHuKa», 28.03.01 «HaHOTEXHOIOTUM U MHKpPOCH-
CTeMHasl TeXHUKa», npoduib «HaHoTexHONOrNH B 3JIEKTPOHUKE U MUKPOCUCTEMHOM TexHuKe» / CaBpyk
E. B., Kapanckuit B. B., CmupnoB C. B. - 2016. 51 c. [DnekrpoHHblil pecypc| - Pexum nocrymna:
https://edu.tusur.ru/publications/6277 (nara oopamenus: 24.06.2018).
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2. CwmupnoB C.B., 3apuxosckas H.B. ®u3nka KOHAEHCUPOBAaHHOTO cocTosHUA. Pu3nka noiy-
MIPOBOJIHUKOB: Y4eOHO-METOIMUECKOE MMOCOOUe MO ayIUTOPHBIM MPAKTUYECKUM 3aHATHSIM U CaMOCTOS-
TeJbHOM pabote mo aucuumimHaM «®du3nka KOHJCHCUPOBAHHOTO COCTOSIHUSA» M «DU3MKa MOIYIPOBOI-
HUKOBY» JIJIA CTYACHTOB HampaBiieHU moArotoBku 210100 «DnexkTpoHuKa U HaHOAJEKTpOHHUKa» 1 222900
«HaHOTEeXHOJIOTUS 1 MUKPOCUCTEMHAS TeXHUKa». — ToMCK: TOMCKHIA rOCy1TapCTBEHHBIN YHUBEPCUTET CH -
CTE€M YIpaBJICHUS W pa-AuodiekTpoHuku, 2011. — 35 c. [DnekrtponHbi pecypc] - Pexxum poctymna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Smirnov/Smirnov_FKS UMP.pdf (nata o6pamenus: 24.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIIPUATHUS UHPOPMALIUH.

JL1s1 1M1 ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. «eLIBRARY.RU» [DnexkTpoHHBIN pecypc|: HaydHas AJIEKTpOHHas OubmmoTeka. — Pexxum mo-
ctyna: http://elibrary.ru

2. «Hayuno-o6pazoBarenpubiii nopran TYCYP» [OnexTpoHHBIN pecypc]: HaydHO-0O0pa3oBa-
TEJIbHBINA MOPTajl yHUBepcuTeTa. — Pexxum nocryna: http://edu.tusur.ru/

3. «®dmzuka  TBepmoro - Tema»  [DnekTpoHHBIM  pecypc]. -  Pexum  mgoctyma:
http://journals.ioffe.ru/journals/1

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl
JlaGoparopusi pU3UKH KOHAECHCUPOBAHHOT'O COCTOSHHSI U MaTEPUAIIOB 3JICKTPOHHOM TEXHUKHU
yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, yuyeOHas ayIUTOpUs IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEICHMS I'PYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIbTAllMM, MOMEIICHUE AJI1 IPOBEACHUS TEKYILIETO
KOHTPOJISI U POMEXKYTOUHOM aTTecTaluu

634034, Tomckast o6macts, T. Tomck, Bepmmauna ynmuna, a. 74, 119 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- JlaGopatopHbie MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temre-
paTypHble CBOMCTBA MPOBOJAIINX MaTepHasioBy, «O0beMHOE U TOBEPXHOCTHOE COMIPOTUBIICHHUE U30JISALIN -

CornacosaHa Ha noptane Ne 33721 14



OHHBIX MatepuanoBy», «lIpoboii ToHkomneHouHbIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBHCH-
MOCTb MPOBOAUMOCTH JUAIEKTPUKOBY», «DOTORIEKTpHUUECKHE CBOMCTBA MOIYNPOBOJHUKOBBIX MaTepHa-
J0BY», «OnpeaeneHne MUPUHBI 3apeIeHHON 30HbI MOIYTIPOBOIHUKOBY, «Onpeaenenue tepmo-2/IC mno-
TypOoBOAHUKOBY, « I dexT Xomnay, «dddekt [TenpThey.

- JlaGoparopHoe oOopymnoBanue u npubopsl: uzmeputens E7-8 (2 mr.), BomstMeTp B7-22A (5
mT.), amnepmerp ®-195, M-253 (2 mT.), KICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
mynbTEMETp B7-22A (2 mit.), m3mepurens nmmutanca E7-20, tepaommetp E6-13, meus nabopatopnas (2
mT.), npubop st ucciaenoBanus npodos TIIK, nmaboparopusiii ctena CPII-5 (2 mT.), Bomst™MeTp B7-26,
BoNbTMETp 1HPppoBoit P4214, ponsTmerp D238,

HMCTOYHUK MOCTOSHHOTO ToKa b5-47, usmepurens ummutanca E7-20;

- Komnbrotepnslie nabopatopHsie padoTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— LibreOftice
Microsoft Visual Studio 2010
PTC Mathcad13, 14
— Windows XP

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadOpaTOPpHbIX padoT
JlaGoparopusi pU3MKH KOHAECHCUPOBAHHOTO COCTOSHHSI U MaTEpUAJIOB 3JICKTPOHHOM TEXHUKHU
yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATHI J1a00OpaTOpHOrO THUMA, yuyeOHas ayIuTOpUs IJIsi NPOBENCHHS 3aHATUH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEICHMS I'PYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIbTAllMM, MOMEIICHUE AJI1 IPOBEACHUS TEKYILIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCcTalllu

634034, Tomckast o6macts, T. Tomck, Bepmmauna ynmuna, a. 74, 119 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JlaGopatopHble MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temre-
paTypHble CBOMCTBA MPOBOJAIINX MaTeprasioBy, «OObEMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JIALIN -
OHHBIX MatepuanoBy», «lIpoOoii TonkomneHouHbIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBuCH-
MOCTb MPOBOAUMOCTH JTUAIEKTPUKOBY», «DOTOAIEKTpHUUEeCKHEe CBOMCTBA MOTYNPOBOJHUKOBLIX MaTepHa-
10B», «OnpeneneHne MUPHUHbI 3alpeIleHHO 30HbI OIYIIPOBOAHUKOBY, «Omnpenenenue repmo-2/1C no-
TypoBOAHUKOBY, « I dexT Xomnay, «dddekt [lenpThey.

- JlaGoparopHoe oOopynoBanue u npuOopsl: uzmeputens E7-8 (2 mr.), BomstMeTp B7-22A (5
mT.), amnepmerp ®-195, M-253 (2 mT.), HICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
mynbTEMETp B7-22A (2 mit.), m3mepurens nmmutanca E7-20, tepaommetp E6-13, meus nabopatopnas (2
mT.), npubop st ucciaenoBanus npodos TIIK, nmaboparopusiii ctena CPII-5 (2 mrT.), Bomst™MeTp B7-26,
BoNbTMETp 1HPppoBoit P4214, ponsTmerp D238,

HMCTOYHUK MOCTOSHHOTO ToKa b5-47, usmepurens ummutanca E7-20;

- KomnbrotepHsie nabopatopusie padoTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Visual Studio 2010

— PTC Mathcadl3, 14

— Windows XP

13.1.4. MarepuajibHO-TEXHUYECKOE U IPOrPaMMHOe odecrieyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacroJI0KEeHHBIE 110 aJipecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbI€ 3a1aHUS
1. IlepBast Teopusi CTPOCHHsI aToMa BOJOPOA, KOTOpasl YCHENTHO OOBSCHsIa HauboJee BaKHBIC
€ro CBOWCTBA ObLIA MPEIOKEHA. . .
1. HeroToHOM;
. DUHINTEHHOM;
. bopowm;
. ie bpoiinem.

AW N

. TerparoHasibHbI€ PELIETKU MOTYT OBITh:

. IPOCTHIMH, 0OBEMO-LIEHTPUPOBAHHBIMU U TPAHELIEHTPUPOBAHHBIMU;
. IPOCTBIMHU U 00BEMO-LIEHTPUPOBAHHBIMH;

. IPOCTHIMH U 0a30LIEHTPUPOBAHHBIMU;

. IPOCTBIMU U I'PAHELICHTPUPOBAHHBIMU.

AW~ N
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3. J1ms Kakoil cCuCcTeMbl XapaKTepHbI CIEAYIOLIME CBOMCTBA: IBE€ KPUCTANIMYECKUE OCU HE MEPIICH -
TUKYISIPHBL IPYT APYTY, HO TPEThs MEPICHIUKYISIPHA UM 00CUM, TEPUOIbI TPAHCISAIUN Pa3INYHbI BO
BCEX TPEX HANpPaBICHUIX:

1. TpuKIMHHAS;

. TeTparoHajabHasi;
. MOHOKJIMHHAS;
. TeKCaroHajbHasl.

AW N

. AKyCTHYECKHE BOJHBI PEACTABIAIOT. . .

. 3BYKOBBI€E (0/1Ha IPOZIOJIbHAS U JIBE NTONIEPEYHBIE);
. 3BYKOBBIE (JIBE MPOJIOJIbHBIC U JBE TIOTIEPEUYHBIC);
. 3BYKOBBI€E (O/IHa IPO/OJIbHAS U TPU NONIEPEUHBIE);
. 3BByKOBBI€ (TpH MPOJIOJILHBIE U JIBE TIOTIEPEYHBIE).

WO~ B

. ®OHOHBI, KaK ¥ (POTOHBI, TOTINHSIIOTCS CTATUCTHUKE. ..
. MakcBenna-boabiimana;

. bonpiimana;

. ®epmu-/lupaka;

. bo3e-Dinmreiina.

AWM — W

. He oka3bIBatoT BIMSHUS HA TEPMOJMHAMHYECKUE CBOMCTBA SJIEKTPOHHON CUCTEMBI. ..
. TUTa3MOHBI;

. hoHOHBI;

. hoTOHBL;

. MATHOHEI.

AW~

. [ToBeneHne TEMmI0€MKOCTh MPH BHICOKUX TEMIIEpaTypax KOPPEKTHO OMMCHIBAET 3aKOH. ..
. JleOas;

. dronmonra-IITu;

. DWHIITEHHA;

. dypre.

AW = Q

8. [Iponecc pacnpocTpaHeHHs Teria OT 00Jiee HarpeThIX AJIEMEHTOB Tella K MEHEee HarpeThIM Ha-
3BIBACTCH. . .
. TETUIONIPOBOTHOCTHIO;
. TCTJIOBBIM PacCIIUPEHUEM;
. TETJIOBBIM CXKaTHEM;
. TETJIOEMKOCTBIO.

AW~

. B uem cymuocts npubmmxenus bopaa-Onnenreiimepa?
. DIIEKTPOHBI B KPUCTAJLJIE HEMOABUKHBI;

. JJIEKTPOHBI U s1/Ipa HETIOABUKHBI;

. HETIO/IBUXHBI TOJIBKO S171Pa;

. HEMIOJIBUKHBI TOJIBKO 3JIEKTPOHBI.

AW — O

10. Yro oObsicusieT monenb Kponura-Ilennn?

1. Bu BOTHOBOW (DYHKIIMH AJICKTPOHA;

2. ¢popmy 30H bputiosHa;

3. cymiecTBOBaHHUE PA3PEIICHHBIX U 3alPELICHHBIX 30H;
4. Hanu4KMe KPUCTAJUINYECKOrO MOJISL.

11. YeMy paBHO MOJHOE YHUCIIO MIEKTPOHHBIX COCTOSHUM B IIEpBOH 30He bpuitosna?
1. yuciy HpoHOHOB;
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2. 9uCiy 21EKTPOHOB;
3. yKcTy aTOMOB B KPHUCTAJLIE;
4. macce 3JIEKTPOHOB.

12. BennunHy, paBHYIO OTHOUICHHUIO 3JIEKTPUYECKOTO MOMEHTA JAMAJIEKTPHKA K €ro 00beMy Ha3bl-
BaIOT:

1. muANIEeKTpUYECKON TPOHULIAEMOCTBIO CPEJIbI;

2. OTHOCHUTEIBHON AUAIEKTPUUECKON BOCIPUUMUYHUBOCTHIO;

3. MONSIPU3yEeMOCTHIO;

4. TUNIOILHBIM MOMEHTOM.

13. OHOI U3 OCHOBHBIX XapaKTEPUCTHUK JIFOOOTO MarHETHKA SIBJISIETCS. . .
1. oTHOCHUTENIbHAS TUAJIEKTPUYECKas BOCIPUUMYNBOCTD;

2. IOJIAPU3YEMOCTh;

3. HAMarHU4YeHHOCTE;

4. nudnekTpuueckasi IPOHULIAEMOCTh CPEJIbI.

14. Hamaran4eHHOCTh C YBEJIMYEHUEM UHAYKIIMA MAarHUTHOM TOJIA. ..
1. cHayana BO3pacraer, 3aTeM YMEHbIIAeTCs;

2. YBEJIIMYMBAECTCS;

3. yMeHbIIaeTCs;

4. He U3MEHSCTCS.

15. KonuuecTBO UCIIOKAIIUH. . .

1. He 3aBUCHUT OT TEMIIEpaTyphI;

2. 3aBUCHUT OT TEMIIEpATyphl 110 JUHEHHOMY 3aKOHY;

3. 3aBUCHUT OT TEMIIEpPATypPhl [0 KBaIPAaTUUHOMY 3aKOHY;
4. 3aBUCHUT OT TEMIIEPATYypPHI [0 KyOMUYECKOMY 3aKOHY.

16. Mexy AMCIOKalUsIMU CYIIECTBYET:
1. cmaboe ynpyroe B3auMoJieiicTBHE;

2. cmaboe Heynpyroe B3auMOJICHCTBUE;
3. CWIIbHOE YIIPYro€ B3aUMOJIEHCTBUE;
4. CUIIBHOE HEYNIPYroe B3auMOJICHCTBHE.

17. Toueuynbie nedeKThI, BOSHUKAIOIINE TIPH OOIYICHHH KPUCTAJUIOB OBICTPHIMHM YaCTHIIAMH, T10-
JTy4YWIHA HA3BaHUE. ..

1. nuHEHHBIX 1e(EeKTOB;

2. nedexros mo lorTku;

3. nedexToB 1o OpeHKeto;

4. paaMalluOHHBIX 1e(hEeKTOB.

18. OnuH 13 BO3MOXKHBIX MEXaHH3MOB Pa3MHOKEHHSI TUCITOKAIUN OBLT MIPEIIOKEH. . .
1. lllorTkm 1 Pumom;

2. ®pankom u Punom;

3. ®penkenem u OpaHKOM;

4. I'noocom u Pumom.

19. O6pazoBanue nedexron mo LIIOTTKM yMEHBIIAET IUIOTHOCTh KPUCTAIUIA U3-3Q. ..
1. yBenu4eHHs ero o0bema Mpu MOCTOSTHHOW Macce;

2. yMEHBILIEHHE €r0 MacChl IPU MOCTOSTHHOM 00beMe;

3. yMeHbIIEHHEM €ro 00beMa U yBETUYEHUEM MacChl;

4. yMeHbIIIEHUE €r0 MAaCChl U YMEHBIICHUSI 00beMa.
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20. Ilpu Temmeparype aOCOIIOTHOTO HYJsl YpoBeHb DepMH IJIsi COOCTBEHHOTO MOJIYIPOBOJHUKA
pacroyiaraeTcs. . .

1. HOCQpe,Z[I/IHC MG)KI[y JHOM 30HBI HpOBOIlI/IMOCTI/I 1 IIOTOJIKOM BaHeHTHOP'I 30HBbI,

2. mocepearHe MEXTy JTHOM 30HBI IPOBOAMMOCTH M YPOBHEM JIOHOPHOU NMPUMECH;

3. mocepeArHe MEXly YPOBHEM aKIIENTOPHOM MPUMECH U MOTOJIKOM BaJICHTHOM 30HBI;

4. HaxXOIUTCA B BAJICHTHOU 30HE.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Mogens atoma bopa

2. YpaBuenue lpenunrepa.

3. KBaHTOBO-MEXaHHYECKOE ONMUCAHME CTPOEHHE aroMa (JIEKTPOH Kak BOJIHA M KaK YacTHIIA,
AJIEKTPOH U NOTEHIUAIbHBIN Oapbep, KBAHTOBBIA OCIHILISTOD)

4. ToueuHass CUMMETpPHUSI KPUCTAJIIOB

5. lpsimast pemierka. 14 TpaHCISAIMOHHBIX peweTok bpasa

6. OOparHas pemeTka

7. Metonpl onpeiesieHnss aTOMHON CTPYKTYPbl KOHJIEHCUPOBAaHHBIX MaTEPUAIOB

8. Kitaccuduxanus KOHIEHCUPOBAHHBIX MaTepuasioB. THIIbI CBA3eH. DHEprus cBsA3u

9. Monexyisapable kpucTtauibl. MoHHbIe KpucTaiibl. KoBaneHTHBIE KpUCTaIbl. MeTabl

10. Knaccuduxauus nedexrton. Temnossle Toueunsle nedekThl. PaBHOBEeCHas! KOHIIEHTpaLus TO-
YEUHBIX 1e(PEKTOB

11. Paguarrionssie qeeKThI

12. Nucnoxanuu. Koutyp u Bekrop broprepca. Hanpskenus, cBSi3aHHbIE C AUCIOKALUSAMHU. DHEp-
rus auciokanuii. McTOYHUKHY TUCIOKAIMK

13. Jlebextsl crexuomerpun

14. TerioBbie KONEOaHMsI ATOMOB. AMILTUTY/IBI

15. TernoemkocTh TBepabIX Teil. 3akoH [rononra-Iltu. Teopus Ditnirelina. Teopus Jlebas

16. Termn0eMKOCTh METAJIOB. YUET BKJIaJa CBOOOIHBIX 3JIEKTPOHOB

17. TenmoBoe pacIMpeHUe KOHIEHCHPOBAaHHBIX MAaTEPUAIIOB

18. TennonpoBOAHOCTh KOHAEHCUPOBAHHBIX MATEPHUAIOB. TerIONpOBOAHOCTh METAJIOB, M30JIA-
TOPOB U MOJIYIIPOBOTHUKOB

19. Iuddy3us B KOHIEHCUPOBAHHBIX MaTepHaax

20. Knaccuuxanust KOHIEHCHPOBAHHBIX MaTEPUAJIOB 110 BETUYHUHE AJIEKTPOIIPOBOAHOCTH

21. YpaBuenue llpenunrepa s TBEpAOro Tena

22. OgHOAIEKTPOHHOE MPUOIIKEHNE

23. ®ynkuusa bioxa

24. CBoiicTBa BOJTHOBOTO BEKTOpa IEKTPOHA B KpucTasjie. 30HbI bpuiosna

25. IloBepxHocTs @epmu

26. DHEPreTUYEeCKU CIIEKTP IEKTPOHOB B kpuctaie. Moaens Kponura-Ilennun

27. Db dexTuBHAS Macca NIEKTPOHA

28. OCHOBHbIE CBOMCTBA METAJIIOB. DJIEKTPOIPOBOIHOCTh METAJIOB

29. CobcTBeHHast MPOBOIMMOCTh MOJIYTIPOBOIHUKOB

30. DAEKTPOMPOBOHOCT U30JISATOPOB

31. Ilonspuzanns KOHAEHCUPOBAHHBIX MaTepUanoB. OCHOBHBIE XapaKTEPUCTUKH

32. Yupyras nonsipuzanus. JnekrponHas. Monnas. JumonasHas

33. TeruoBas nomnsipuszanus. DnekTpoHHas. MonHas. JunonpHas

34. CBs3b MEXIY NUAICKTPUICCKOW MPOHUIIAEMOCTHIO M MOJISIPU3yeMOCThI0. YacToTHAs 3aBUCH-
MOCTb IUIEKTPUYECKON IIPOHUIIAEMOCTH

35. JIudnexTpudeckue noTepu

36. Knaccugukarus MarHeTHKOB

37. Ilpupoaa nuamarseTu3ma, napamarieTusmMa u peppoMarneTuzma

38. namarueTu3ma, napaMarHeTu3M u peppomMarHeTu3Ma TBepAbIX Tel

39. Bupl B3aMMOJEICTBYUS CBETA C TBEPABIM TEIIOM

40. OnTHyecKkre KOHCTaHThI

41. Ilornomenue cBeTa KpUCTALIaMU

42. CtpykTypa aMOp(HBIX KOHJIEHCUPOBAHHBIX MaTEPHAJIOB
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43. DHepreTUuecKuil CIeKTp HEKPUCTAIUIMUECKUX KOHJEHCUPOBAaHHBIX MaTEpHUaJIOB
44. AmopdHbIe TOTynpoBOAHUKH. [IpuMeHeHne
45. AmopdHbIe METaJUTBI B U30JISITOPHI

14.1.3. Tembl KOHTPOJILHBIX pPadoT
1. Xumnueckas cBs3b. Kpucrammdeckoe CTpOeHUE KOHJIECHCHPOBAHHBIX COCTOSIHMM. TerioBble
CBOMCTBA KOHICHCUPOBAHHBIX MAaTEPUAJIOB.
2. KoHlleHTpauus 3IeKTPOHOB U JBIPOK B METaJlJIaX U MOJIYNPOBOJHUKAX. J(epeKThl B KOHIEHCH -
POBaHHBIX MaTepuaax. JJUdIEKTPUUECKUE U MATHUTHBIE CBOMCTBA IUIICKTPUYECKUX MATEPUAIIOB.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
. DNEKTPOHHAs CTPYKTYpa KOHJIEHCUPOBAHHBIX MaTepUAJIOB
. CTpyKTypa KpUCTaJIJIOB U CIIOCOOBI €€ ONpeIeIeHuUs
. KoHuenuus kBa3n4actuil B KOHACHCUPOBAHHBIX MaTepuaiax
. DOHOHHBIN CHEKTP (TEIUIOBBIC KOJICOAHHS B KPUCTAILIIE)
. TeryioBbIe CBOMCTBAa KOHJICHCUPOBAHHBIX MAaTEPHUAJIOB
. 30HHAas TEOpHs KOHJAECHCUPOBAHHBIX MaTEPUaIOB
. CraTucTHka 3JeKTPOHOB U JBIPOK B KOHJAEHCUPOBAHHBIX MaTepuaiax
. CtpykTypHBI€ Ie(EeKThl B KOHACHCUPOBAaHHBIX MaTepHajax

01N DN AW —

9. DnexTpuyeckre CBOMCTBA KOHIEHCUPOBAHHBIX MaTepHalioB

10. InsnexkTpuyeckre CBOMCTBA KOHAEHCUPOBAHHBIX MAaTEPUATIOB

11. MarauTHble CBOMCTBA KOHAEHCUPOBAHHBIX MaTEpUaJIOB

12. CBepXIIpOBOAUMOCTh KOHIACHCUPOBAHHBIX MaTepUajIOB

13. OnTuyeckue cBOMCTBA KOHAEHCUPOBAHHBIX MaTepUaIOB

14. ®usnueckue cBOCTBAa aMOP(PHBIX KOHICHCUPOBAHHBIX MAaTEPHAIIOB

14.1.5. Bonipocsl 111 NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMMHAPaM

1. Mogens atoma bopa

2. KBaHTOBO-MEXAaHMYECKOE OMTMCAHUE CTPOEHUE aTomMa

3. Buzbl xumuueckux cBsizeil. Pacuer sHeprum 06pa3oBaHusi XUMHUYECKON CBSI3U.

4. Kpucraninyeckoe ctpoeHue TBepbix Tei. Pemerka bpasa. udpakiyst peHTTeHOBCKUX JTy4eH.

5. TernoBble KoneOaHUsS. AMILTUTY/IBI.

6. TemnoBele CBOICTBAa KOHACHCHUPOBAHHBIX MaTepHAIOB. TemnoeMkocTh. TermonpoBOAHOCT.
TemnoBoe paciupeHue.

7. CTaTUCTUKA DJIEKTPOHOB U JBIPOK B KOHJICHCHUPOBAHHBIX MaTepHasioB. Pacuer KOHLEHTpanuu
AIIEKTPOHOB M JBIPOK B COOCTBEHHBIX IMOJYMPOBOJHHMKAX. PacueT momoxeHus ypoBHs Pepmu. 30HHbIE
JMarpaMMbl KOHJICHCUPOBAHHBIX MATEPUAJIOB.

8. JledexThl B KOHIEHCUPOBAHHBIX MaTepuasiax. PacueT KoHLeHTpauu 1e(eKTOB. DHTPOIIHSI.

9. IndrieKTprYecKUe CBOMCTBA KOHIEHCHPOBAHHBIX MaTepHrasioB. [1omsapru3yeMocCTs.

10. MarunuTHbl€ CBOMCTBAa KOHJEHCUPOBAaHHBIX MaTepHuanoB. HaMarHMueHHOCTb.

12. OnTuyeckue CBOKMCTBA KOHACHCUPOBAHHBIX MAaTEPUATIOB.

14.1.6. Tembl 1ab0paTOpHBIX padoT
1. Onpenenenune 4acTOThI KoJeOaHUIl MOEPEUHBIX ONTHYECKUX (POHOHOB B HOHHBIX KPHCTaJIaX.
2. UccnenoBanue TeMnepaTypHOU 3aBUCUMOCTH JIEKTPOIPOBOIHOCTH MOIYPOBOTHUKOB
3. HccnenoBanue TeMIepaTypHOM 3aBHUCHMOCTH 3JIEKTPONPOBOJHOCTH MOIMKPUCTAIUIMUECKHUX
(beppoMarHeTHKOB.
4. VccnenoBanue TeMIeparypHOU 3aBUCUMOCTH AJIEKTPOIPOBOJHOCTH aMOP(MHBIX MOIYNPOBOJI-
HUKOB.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS 1 HHBAJIN/10B
Jlnis un ¢ orpaHu4eHHBIMU BO3MOYKHOCTSIMH 3/I0POBbsI U MHBAJIHMJIOB MPETyCMOTPEHBI JTOTIOIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.

CornacosaHa Ha noptane Ne 33721 20



Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacoBaHa Ha noptane Ne 33721

21



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы контрольных работ
	14.1.4. Темы опросов на занятиях
	14.1.5. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.6. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

