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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
POu3HKa KOHAEHCHPOBAHHOI'0 COCTOSIHUSA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2

Cemectp: 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 CamocTosiTenbHas paboTa 74 74 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DKk3aMeH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

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.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

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

[Ipodeccop kadenpsl mPOMBILILICH-
HoM anexkTponuku (I1p2) H. C. Jleroctaes
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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 «Pusmnka koHaeHcupoanHoro coctosgHus» (b1.6.11) otHocutes k 61oky 1 (6a3zoBas
4acTh).
[TpenmecTByOIMKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
THKa, Marepuaisl JIEKTPOHHON TEXHUKH, TBepAoTenbHAas JIEKTpOHUKa, Pusnka, Xumusl.
[Tocnenyromumu AMCUUIIIMHAMY ABIIst0TCA: HaHO3eKkTpoHuKa.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUTINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO
KapTHHY MHUpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKU;

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTUYECKNH arapar;

— TIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEAU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJUKY HKCIIEPUMEHTAIILHOTO MCCIIeIOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB M YCTAaHOBOK AJIEKTPOHUKH U HAHODJIEKTPOHUKHU PA3IMYHOT0 (PYHKIIMOHAILHOTO HAa3HAYECHNUS;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATh OCHOBHbBIE 3aKOHOMEpPHOCTH (POPMHPOBAHMSI KOHJIEHCHPOBAHHOTO COCTOSHHS; CTpOE-
HUE MOJIEKYJI M KPUCTAJJIOB; OCHOBHBIE ITapaMeTPbl U XapaKTEPUCTUKHU KOHJIEHCUPOBAHHBIX MAaTEPHUaJIOB
U UX CBSI3b C COCTABOM U CTPYKTYpOIl; METOJMKHU SKCIIEPUMEHTAIBLHOTO HCCIIeI0BaHMs TapaMeTpoB U Xa-
PaKTEPUCTUK MPUOOPOB AMEKTPOHUKH U HAHODJIEKTPOHUKH.

— yMeThb BbIOHMpaTh MaTepHall ¢ ONTUMAaJIbHBIMUA CBOMCTBAMHM JIJISl pealM3allii 3aJ]iad JIEeKTPO-
HUKH; UCIOJIb30BaTh (U3MKO-MATEMATUUECKUN anmapaT A pacyeTa (pU3MYECKHUX XapaKTePUCTUK KOH-
JICHCHPOBAaHHBIX MAaTEPHAJIOB; PEan30BBIBATh HA MPAKTHKE () (HEKTUBHYIO METOAUKY ONpPEACTICHUS OIpe-
JIeJIeHHsI XapaKTEPUCTUK TPUOOPOB AIEKTPOHUKH U HAHOJIEKTPOHUKH.

—  BJIa/IeTh HAaBBIKAMU KOMILUIEKCHOTO IMOJIX0Ja K BHIOOPY MaTepHaOB C ONTHMAJIbHBIMHU CBOIi-
CTBaMM; METOMKOH pacueTa (PU3NIECKUX XapaKTEPUCTUK KOHACHCUPOBAHHBIX MaTepUaIoB.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.

Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

4 cemectp
AynuaTopHbIe 3aHATHS (BCETO) 70 70
Jlexnun 36 36
[IpakTuueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 16 16
CamocTosiTenbHas paboTa (Bcero) 74 74
[ToaroroBka K KOHTPOJIBHBIM paboTamM 7 7
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 24 24
[TpopaboTka IEeKIMOHHOTO MaTepralia 16 16
[ToaroToBka Kk MpakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 27 27
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. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

CornacosaHa Ha noptane Ne 33754
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Ha3Banus pa3nenoB IUCHUTIIIMHBL 2 “ o, o o 9 S
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4 cemecTp
1 DnekTpoHHas CTPYKTypa KOHAEHCHUPO- 4 4 0 5 13 |OIIK-1, OIIK-
BaHHBIX MAaTE€PUAJIOB 2, IIK-2
2 CTpyKTypa KpUCTAJJIOB U CIIOCOOBI ee 3 1 0 5 9 OIIK-1, OIIK-
onpeeIICHUs 2, IIK-2
3 KoHnenmnus KBa3u4acTHIl B KOHJIEHCH- 2 0 0 1 3 OIIK-1, OIIK-
POBaHHBIX MaTepHUaIax 2, IIK-2
4 ®OHOHHBIN CTIEKTp (TEIUIOBBIE KoIeba- 3 1 4 13 21 | OIIK-1, OIIK-
HUS B KPUCTAJLIE) 2, IIK-2
5 TennoBble CBOKCTBA KOHACHCUPOBAH- 2 2 0 6 10 OIIK-1, OIIK-
HBIX MAaTE€pPHaJIOB 2, [IK-2
6 30HHas TeOpHs KOHACHCUPOBAHHBIX Ma- 4 0 0 2 6 OIIK-1, OIIK-
TEPHUAJIOB 2, [IK-2
7 CTaTuCTHKA 3JIEKTPOHOB U JBIPOK B 2 2 4 13 21 | OIIK-1, OIIK-
KOHJICHCHPOBAHHBIX MaTepraiax 2, 11IK-2
8 CtpykTypHBbIe 1e(heKThl B KOHACHCUPO- 2 2 0 6 10 | OIIK-1, OIIK-
BAaHHBIX MaTepUajiax 2, IIK-2
9 JlupnexTpuiecKrue 1 MarHUTHbIE CBOM- 4 0 4 6 14 | OIIK-1, OIIK-
CTBa KOHJICHCUPOBAaHHBIX MaTepHaJIOB 2, IIK-2
10 Crartuctuka 31eKTPOHOB U JIBIPOK B 2 2 0 4 8 OIIK-1, OIIK-
MPUMECHBIX MOJYIPOBOTHUKAX 2, 11IK-2
11 Kunetnueckue saBi€HUS B HOJIYIIPO- 3 2 4 8 17 | OIIK-1, OIIK-
BOJHUKAX 2, IIK-2
12 HepaBHOBECHBIE HOCUTENH 3apsiaa 1 0 0 1 2 OIIK-1, OIIK-
2, TIK-2
13 OnTrueckue cBOMCTBA MOJIYIIPOBOI- 4 2 0 4 10 |OIIK-1, OIIK-
HHUKOB 2, IIK-2
Hroro 3a cemectp 36 18 16 74 144
4




Hrtoro

36 18 16 74

144

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

o ]
= z £
3 =
: X
HazBanus pa3znenos Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM) zF &5
° 2 g
S8 =
a S g
= S
4 cemectp
1 DnexrpoHHast enu u 3agaun nuciuiuimabl. Monens atoma bopa. 4 OIIK-1,
CTPYKTypa KBaHTOBO-MEXaHUUYECKOE ONMMCAHUE CTPOCHUS aTOMA. OIIK-2,
KOHJICHCUPOBaHHBIX DNEKTPOH Kak BOJHA U KaK 4YacTUIA. DJIEKTPOH U I0- [1K-2
MarepuaaoB TEHIMaJIbHBIN Oapbep. KBaHTOBBIN ocMILIATOpP. XU-
Muueckas cBs3b. ObpazoBanue Mojekyia. O600mie-
ctBieHue 31ekTpoHoB. Merona JIKAO. Monnas cBs3b.
Crtpoenue monekysa. CBsi3b B TBEP/IbIX TellaX: HOHHAS,
KOBaJIeHTHas, cuibl Ban-nep-Baanbca, BogopoaHas,
MeTaJlInyecKasl.
Hroro 4
2 CrpykTypa kpuctamioB |IIpocTsie U ClIOKHBIE KPUCTAININYECKUE PELIETKH. Pe- OIIK-1,
1 CHIOCOOBI ee mietka ¢ 6azucom. Munexcosr Musiepa. OOpartHas pe- OIlK-2,
OIpeAEIEHUS metka. OnpeneneHne KpucTauIMueCKux CTPYKTYp ¢ [1K-2
TTOMOIIBIO TUPPAKITUN PEHTTEHOBCKUX Jyden. Ctos-
yue BOJIHBL. 30HbI bpuiiitosHa.
Hroro
3 Konuenuus @DOHOHBI. JNEKTPOHBI TPOBOAUMOCTH. [11a3MOHBI. 2 OIIK-1,
KBa3UYacCTHII B [TonsipoHbl. DKCUTOHBI. MarHoHHI. OIIK-2,
KOH/ICHCUPOBAHHBIX [1K-2
OHJICHCHPOBA Uroro 2
MmarepHaax
4 OOHOHHBIN CIEKTP TemmoBbie konebanus. Amrumntyasl. HopmanbHbie KO- 3 OIIK-1,
(TerutoBbIe KOeOaHuA B | e0aHMs IPOCTON OAHOMEpHOH pemeTku. Hopmaib- OIIK-2,
KpHCTAJLJIE) HBIE KOJICOaHMSI OJJTHOMEPHOM PEIIeTKH ¢ 0a3MCOM. ITK-2
CriekTp HOpMAaJIbHBIX KOJIeOaHUN PEIIETKH.
Hroro 3
5 TennoBele cBOMCTBA TemmoémkocTh TBEPABIX TeN. 3akoH Jrononra — IlTu. 2 OIIK-1,
KOHJICHCUPOBaHHBIX Teopus Teroémkoctn DiiHITEWHA. Teopus Ternoém- OIIK-2,
MAaTepUaIIOB koctH [lebast. TemmoéMKoCTs METAIIIIOB. YYeT BKJIaaa [IK-2
CBOOOMIHBIX 3NIEKTPOHOB. TemnoBoe paciupeHue
TBEPABIX TeN. TeronpoBoIHOCTh TBEPABIX Tel. Ter-
JIOTIPOBOJHOCTH, OOYCIIOBJICHHAsI aTOMHBIMU KOJieOa-
HUSIMU. TenaonpoBOJHOCTh METAJUIOB. Y UYET BKIA1A
CcBOOOIHBIX 3MEeKTPOHOB. JIndy3us B TBEpABIX Temax
Hroro
6 3oHHas Teopus AnunabaTtudeckoe U OJHORIEKTPOHHOE NMPHUOIMKEHHUE. OIIK-1,
KOH/ICHCUPOBaHHBIX [Tpubmmxenne cBOOOIHBIX AJIEKTPOHOB. [Ipubmmke- OIIK-2,
MaTepHuaioB HUE CHJILHOCBSI3aHHBIX AIEKTPOHOB. [Ipubnmxenne [1K-2
c1ab0CBsI3aHHBIX JICKTPOHOB. DHEPTETUYCCKUM
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CHEKTp AJIEKTPOHOB B KpucTamie. JpdhekTuBHas Mac-
ca 2JIEKTPOHa.

Htoro

7 CratucTHKa
AJIEKTPOHOB U JBIPOK B
KOHJICHCUPOBAHHBIX
MaTepuanzax

@yHKIUA pacnpereneHus MEKTPOHOB U AbIPOK IO
cocTostHUAM. DyHKIMSA TUIOTHOCTU COCTOSIHUM JUIs
3JIEKTPOHOB U JBIPOK. BBIUKMCIIeHNEe KOHIIEHTpaun
JJIEKTPOHOB B 30HE MPOBOAUMOCTH. KoHIIeHTpanus
AJIEKTPOHOB U JIBIPOK B COOCTBEHHOM IOJTYTIPOBOIHH-
ke. TemneparypHas 3aBUCUMOCTb YPOBHs DepMHu.

Hroro

OITK-1,
OITK-2,
TK-2

8 CTpyKTypHBIE 1e(PEKThI
B KOHJ/ICHCUPOBAHHBIX
Marepuanax

Knaccugukanus nedgextos. TernaoBbie TOUEUHBIE Jie-
(bekThl. PaBHOBECHAs KOHIIEHTPAILIMS TOUEUHBIX JIe-
¢exToB. TermoBrlie e ekTh B OWHAPHBIX KPUCTAII-
nax. Pagumanmonnsie aedekrtol. Jlucmokanuu. KoHTyp
u BekTop broprepca. JlehekTsl yrakoBKy U 9acTHY-
Hble qucinokanuu. ['panuisl 3epeH. JledekTsl B HecTe-
XHMOMETPUUYECKHUX KpUCTAJIIaX.

Htoro

OITK-1,
OIK-2,
TK-2

9 Jlnanexrpudeckue u
MarHMTHBIE CBOMCTBA
KOHJIEHCUPOBAaHHBIX
MaTepuaoB

[Tonsipusanus KOHIEHCUPOBAHHBIX MaTepPUAIIOB.
OCHOBHBIE XapaKTEPUCTUKU. DIIEKTPOHHAS yIpyTast
nossipu3anus. Monnas ynpyras nonspusanus. u-
noJpHast yrpyras nossipuszanus. OcoOeHHOCTH TeIIo-
BOM nossipuzanuu. oHHas TennoBas nojaspu3anus.
DneKkTpoHHAas TeIuioBas nojisipuzanus. JunonpHas
Ter1oBas nosigspusanus. CBs3b MEXAY TUAIEKTpUYE-
CKOM ITPOHUIIAEMOCTBIO U TIOJIAPU3YEMOCTBIO. HacToT-
Hasl 3aBUCUMOCTb JUAJICKTPUUECKON MPOHUIIAEMOCTH.
Hudnextpuueckue norepu. Kiaccudukaius MarneTu-
koB. [Ipupona nnamarnerusma. [Ipupona napamarue-
th3Ma. PeppOMArHETU3M.

Hroro

OITK-1,
OITK-2,
TK-2

10 Cratuctuka
9JIEKTPOHOB U JIBIPOK B
IPUMECHBIX
TIOJTYTIPOBOHHKAX

CreneHb 3a110JHEHMSI IPUMECHBIX YpoBHEH. KoHIIeH-
TpaLMH MIEKTPOHOB U ABIPOK B 30HaX. [IpumecHsIit
MOJTyTIPOBOJHUK. 3aBUCUMOCTb YpOBHA DepMu OT
KOHIIEHTpAIMK IPUMECHU U TEMIIEPATyPhI UIsl HEBBIPO
JIEHHOTO MOJIYIIPOBOIHUKA. 3aBUCUMOCTb YPOBHS
®epMu OT TEMIIEPATYPhI AJIs1 HEBBIPOKACHHOTO MOy~
IIPOBOJIHUKA C YACTUYHO KOMIICHCUPOBAaHHOM IIpUMeE-
cb10. IIpuMecHbIE MONYNIPOBOIHUKHY IIPU OUYEHDb HU3-
KMX TeMIieparypax. Kpurepuii CHiIbHOTO JIerupoBa-
Husl. CBOMCTBA CHIIBHOJIETUPOBAHHBIX IOJIYITPOBO/-
HUKOB.

Htoro

OITK-1,
OIK-2,
TK-2

11 Kunetnueckue
SIBJIEHUA B
MOJTYTPOBOJHUKAX

3aBUCUMOCTD MOABMKHOCTH HOCHUTEIIEH 3apsia OT
temnepatrypsl. Dddext Xomna. TepmosnekTpuueckue
spiieHus: TepMo-IJ1C, rbdext 3eebeka, apdhext
ITensThe 1 TomcoHa.

Hroro

OITK-1,
OITK-2,
TK-2

12 HepaBHOBeCHBIE

PaBHOBecCHEIE U HCPABHOBCCHBIC HOCUTECIIN 3aps/a.

OITK-1,
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HOCHUTEIIH 3apsija MexaHu3Mbl pekoMOMHAIMH. MeK30HHAs H3Ty4a- OIIK-2,
TeJbHAs peKoMOMHaNM. MeX30HHas yapHasi peKoM- [K-2
Oounanus. PexoMOuHaIMst HocuTeNnel 3apsaa yepes
noBymiku. Teopust pekomOuHarwu Xomia-IIloxmm-
Puna. Ypasuenue nenpepsiBHOCTH. [{udpy3ust u
npeiid HepaBHOBECHBIX HOCHUTENEH 3apsiza.

Hroro 1
13 OnTnueckue coiictBa |Ontuyeckue ko3dduurenTsl. OCHOBHbIE MEXaHU3MBI 4 OIIK-1,
IIOJIYIIPOBOJHUKOB MIOTJIOLICHHUS CBETA B MOIYNpPOoBoHUKAX. CoOCTBEH- OIIK-2,
HOe€ MODJIOIIEHNE. DKCUTOHHOE norionieane. Onrude- TIK-2

CKO€ TOTJIONIEHHUE ¢ yyacTueM npumecei. [IpumecHoe
1 MeXIpuMecHoe nororieHue. [lormomenne cBo0o -
HBIMH HOCUTESIMH 3apsaa. [limasmenHoe normonie-
gue. POHOHHOE ITOMVIOIIEHHE.

Hroro 4

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Peabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTHTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne pas/ienoB naHHOM AUCHUIIIHHEL, /I8 KOTOPBIX HEOOXOAUMO H3ydeHHUEe
Haumenosanue 00eCIIeUNBAIOIINX U 00€CIICYMBACMBIX JUCIUILTAH
JMCIIUATUTAH
1 2 3 4 5 6 7 8 9 10 11 12 13
IIpeiecTByIOMUE JUCIUILTUHBL
1 Maremaruka + + + + + + + + + + + + +

2 Marepuaisl d7€K-

9 e T e e B e e T i T A S B S
TPOHHOU TCXHUKHU

3 TBepaoTenbHas

IEKTPOHUKA
4 ®duszuka + + + + + + +
5 Xumus + + + + + + +
[Tocnenyromue TUCLHIIIMHEL
1 HanoanextpoHuka + + + + + + + + + + + + T

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMIIETEHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

THH
§ Bunnl zanstui
= o '
e =)
o [a°]
& v & s g DopMBI KOHTPOJIS
: .
2 = = g 2
g Sy S &)
A =
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OIIK-1 +

KonTpoasnas pabora, 3a-
muTa otyeta, OTYeT 10 J1a-
O6opaTtopHoii padote, Ompoc
Ha 3aHaTHax, Tect, OTuer
0 MPAKTUUYECKOMY 3aHATHUIO

OIIK-2 +

KonrtponpHas pabora, 3a-
mmTa otyera, OTyeT no Jia-
6oparopHoii pabote, Orpoc
Ha 3aHaTHAX, Tect, OTUeT
0 MPAKTUIECKOMY 3aHSTUIO

[1K-2 +

KonTponbhas pabota, 3a-
muTa oTdera, OTYeT 1Mo N1a-
6oparopHoii pabote, Orpoc
Ha 3aHsaTHuAX, Tect, OTuer
M0 MPAKTUYECKOMY 3aHATHUIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yUeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeaeHo B Tadmmue 7.1.
Tabmuma 7.1 — HaumeHnoBanue 1abopaTOpHBIX paboT

3 ]
= z =
Q =a=t
Qo O T
<! > 0O
Ha3zBanus pazznenos HaumeHnoBanue 1a00paTopHBIX padoT zF &5
o S E
S 8 =
Y o 2
= S
4 cemectp
4 OOHOHHBIN CIIEKTP OmnpeienieHre 4acTOThI KOJIeOaHHI MMOTIEPEYHBIX OTT- 4 OIIK-1,
(TerutoBbIE KONEOAHUA B | THYECKUX (JOHOHOB B MOHHBIX KpHCTaJIaX OIIK-2,
KpHUCTAJIIC) Wroro I1K-2
7 CratucTtuka HccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH JIEK- OIIK-1,
JJIEKTPOHOB U JBIPOK B TPOIIPOBOAHOCTH MOIYIIPOBOIHUKOB OIIK-2,
KOHJICHCUPOBAHHBIX Htoro 4 [1K-2
MaTepuanzax
9 MudnexTpuyueckue u HccnenoBanne TeMnepaTypHON 3aBUCUMOCTH JJIEK- 4 OIIK-1,
MarHUTHBIE CBOMCTBA TPOIPOBOAHOCTH MOJUKPUCTAIIMUECKUX (heppomar- OIIK-2,
KOH/ICHCUPOBAHHBIX HETUKOB [1K-2
MaTepHuaioB Hroro
11 Kunernueckue N3mepennie KOHLIEHTpaMy HOCUTENEH 3apsaa B IOJy- OIIK-1,
SIBJICHUS B IIPOBOJIHUKAX MeTO0M Tepmo-IJIC OIIK-2,
MOJTYTIPOBOAHUKAX Hroro 4 [1K-2
HWroro 3a cemectp 16

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpuBeaeHO B Tabmuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 3 £
3 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S E
= o, =
a o 2
~ S}
4 cemecTp
1 DnexrpoHHas Mopenb atoma bopa 2 OIIK-1,
CTpyKIypa Bunsl xumudeckux cBsizei. Pacuet sHeprun o6paso- IC')IEI;Q,
KOHIICHCHPOBAHHBIX BaHUS XUMHUYECKOU CBSI3H. i
MaTepuaioB
Hroro 4
2 CrpykTypa kpuctajioB | Kpucramindyeckoe cTpoeHHe TBEPABIX TEN. OIIK-1,
1 CIIOCOOKI €€ Wroro | OIIK-2,
onpeeIICHUs T1IK-2
4 OOHOHHBIN CIEKTP TermoBbie KoneOanms. AMIUTUTYIBI. 1 OIIK-1,
(TernoBbie KoJeOaHuUs B Hroro 1 OIIK-2,
KpHUCTAJLJIE) ITK-2
5 TemuioBbIE CBOMCTBA TemnoBbie CBOMCTBA KOHAEHCUPOBAHHBIX MAaTEPHUAIIOB. 2 OIIK-1,
KOHJIEHCHPOBAHHBIX I1K-2
OHZICHCHPOBA Htoro 2 O >
MaTepuajioB [1K-2
7 CratucTtuka CraTtrcTHKa IEKTPOHOB U ABIPOK B KOHIAECHCHUPOBAH- 2 OIIK-1,
3JIEKTPOHOB U JBIPOK B HBIX MaTe€pHaJIOB. OIlK-2,
KOHJICHCUPOBaHHBIX Hroro 2 TIK-2
MaTepuanax
8 CtpykrypHble aedekThl |JlepekTsl B KOHIEHCHPOBAaHHBIX MaTepHasiax. OIIK-1,
B KOHJICHCHPOBAHHBIX Hroro OIIK-2,
Marepuanax [1K-2
10 CraTuctuka CraTtucTuKa 3JEKTPOHOB U IBIPOK B MPUMECHBIX I10- 2 OIIK-1,
3JIEKTPOHOB U JBIPOK B JIyIIPOBOJHMKAX. OIIK-2,
MPUMECHBIX Hroro 7 [1K-2
MOJTyTIPOBOJHUKAX
11 Kunetnueckue Kunernueckue sBJI€HHs B OTYTIPOBOIHUKAX. 2 OIIK-1,
SIBIICHUS B Hroro 2 OIIK-2,
MIOJIYNIPOBOJHUKAX [1K-2
13 Ontuueckue cBoiicTBa | ONTHYECKHE CBOWCTBA MOTYITPOBOTHUKOB. 2 OIIK-1,
IIOJIYIIPOBOAHUKOB Hroro ) OIIK-2,
[IK-2
Hroro 3a cemectp 18

Bunsl camocTosiTenbHOIM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

Tabymite 9.1.

9. CamocrosiTesibHasi padoTa

Tabmuia 9.1 — Buabl caMoCTOsTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMHUPYEMbIE KOMIETECHIHH

Ha3zBanus pasznenos

Bunabr camocTosTensHOM
paboThI

q
KOMIIECTCHIIN U

TpynoeMkocTsb,
Dopmupyembie

@opMBbI KOHTPOJIA
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4 cemecTp

1 DnexrpoHHas cTpykrypa | [logroroska k npakruye- 3 |OIIK-1, |KonutponbHas paboTa,
KOHJICHCHUPOBAHHBIX CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
MaTepuaioB pam [1K-2 YeT 110 IPAaKTUIECKOMY 3a-
[TpopaboTka TeKIHOHHOTO 1 BTHIO, Tect
Marepuaia
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 5
2 Crpykrypa kpuctaiioB |[loaroroBka K npakTuye- 3 OIIK-1, |KoHTtpoisbHas pabora,
U CIIOCOOBI ee CKUM 3aHSATHSM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot-
onpeaeIICHUs pam [1K-2 YeT M0 MPAKTUYECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 1 RATHIO, TecT
Marepuaia
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 5
3 Konuenuus [IpopaboTka JIEKIIMOHHOTO 1 OIIK-1, |Omnpoc Ha 3ansTusx, Tect
KBa3MYaCTHI] B Marepuala OIIK-2,
KOH/ICHCUPOBAaHHBIX Hroro 1 [IK-2
marepHaiax
4 ®OHOHHBIN CHEKTP [ToaroroBka Kk mpaxkTu4e- 3 OIIK-1, |KoutponbHas paboTa,
(TeruIOBBIE KOJICOAHUS B | CKMM 3aHSATHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3aHsaTUsX, OT-
KpHUCTae) pam [K-2 4eT 110 JJabopaTopHoil pa-
[IpopaboTka TeKIHOHHOTO 1 6ote, Or4er no H]EaKTqu'
KOMY 3aHSTH T
Marepuaia CkoMy 3a fo, 1ec
OdopmieHre OTYETOB IO 8
J1abopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 13
5 TemioBbIE CBOMCTBA IToaroroBka K mpaxkTuye- 3 |OIIK-1, |KoutposbHas pabora,
KOHJICHCHPOBAHHBIX CKHM 3aHSITHSIM, CECMHHA- OIIK-2, |Omnpoc Ha 3aasaTusx, Ot1-
MaTepHuaioB pam [IK-2 YeT MO MPaKTUYECKOMY 3a-
HTHIO, Tect
[TpopaboTka JIEKITMOHHOTO 1 fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
6 3oHHas TeopuUs [TpopaboTka JIEKIIMOHHOTO OIIK-1, |Omnpoc Ha 3ansTusx, Tect
KOHJICHCUPOBAaHHBIX Marepuala OIIK-2,
MaTepHuajoB TIK-2
aTepuano Hroro 2
7 Cratuctuka 351eKTpoHOoB | [loaroroBka k nmpaktuye- OIIK-1, |KourpoibHas pabora,
U JIBIPOK B CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
KOHJICHCUPOBAHHBIX pam [K-2 4eT 1o J1JabopaTopHOil pa-
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MmarepHaax [IpopaboTka TeKIIHOHHOTO 1 6ote, OTYET MO MpaKkTUye-
Marepualia CKOMY 3aHATHIO, TecT
OdopmiieHre 0TIETOB TIO 8
naboparopHbeIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 13
8 CtpykrypHble aedektsl |[loaroTroBka K mpakTude- 3 OIIK-1, |3amura otuera,
B KOHJICHCHPOBAHHBIX CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |KoutponwsHas pabora, OT-
Marepuanax pam I1K-2 YeT M0 MPAKTUYECKOMY 3a-
[IpopaboTka JIEKIIMOHHOTO 2 BTHIO, TecT
MaTepuana
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro
9 udnexTpuueckue u [IpopaboTka JIeKIIMOHHOTO OIIK-1, |KonTponbHas paboTa,
MarHuTHbBIE CBOICTBA Marepuasa OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
KOHJICHCUPOBAHHBIX T ——— 4 [1K-2 geT H(zr nabopaTtopHOi pa-
MatepHalios J1abopaToOpHBIM paboTam oTe, 1ect
HUtoro 6
10 Cratuctuka IToaroroBka K mpaxkTuye- OIIK-1, |KonrponsHas pabora,
3JIEKTPOHOB U JIBIPOK B CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3aasaTHsX, OT-
MIPUMECHBIX pam [IK-2 YeT MO MPaKTUYECKOMY 3a-
MOJTYITPOBOTHUKAX HTHIO, Tect
OJIYHpOBOAHMKA [TpopaboTka JIEKITMOHHOTO 1 fo, 1ec
MaTepuana
Hroro 4
11 Kunernueckue [ToaroroBka k mpakThye- OIIK-1, |KoHuTtponbHas pabora,
SIBIICHUS B CKHUM 3aHSATHSAM, CEMHUHA- OIIK-2, |Omnpoc Ha 3ansaTusxX, OT1-
MTOJIyITPOBOJHUKAX pam [IK-2 4eT 1o JJabopaTtopHoil pa-
[IpopaboTka TeKIHOHHOTO 1 6ote, Or4er no H]IzaKTqu'
KOMY 3aHSTH T
Matepuaia Ckomy 3a fo, 1ec
OdopmieHre OTYETOB T10 4
J1abopaToOpHBIM paboTam
UTtoro 8
12 HepaBHOBeCHBIE IIpopaboTka JIEeKIIUOHHOTO 1 OIIK-1, |KonrponsHas pabora,
HOCHTEIH 3apsifa Marepuaia OIIK-2, |Omnpoc Ha 3aHsATHSIX, TecT
Uroro o TIK-2
13 OnTtuyeckue coiictBa |[loaroroBka K nmpakTUye- 3 OIIK-1, |KoHTponbHas pabora,
MOJIYIIPOBOJHUKOB CKUM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot1-
pam I1K-2 YeT M0 MPAKTUYECKOMY 3a-
HTHIO, TecT
[IpopaboTka JIEKIIMOHHOTO 1 fo, 1ec
MaTepuana
HUtoro 4
Hroro 3a cemectp 74
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TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Htoro 110
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — bamipHbIE OLIEGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuManbHbIN MaxkcuManibHBIN
DOneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
4 cemectp
KonTponbhas pabota 10 10 20
Otuer no nmaboparopHoit 10 10 20
pabote
OT4er 1o NpaKTUIECKOMY 5 5 5 15
3aHATHIO
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 10 30 30 70
on
OK3aMeH 30
Hapacraromum utorom 10 40 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
banbl Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Ta6muma 11.3 — IlepecueT cymMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXYHAPOIHYIO OLICHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4ens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. ®usuka KOHICHCUPOBAHHOTO COCTOSHUS: yueOHOe mocobue mis By30oB / FO.A. baiikos, B.M.
Ky3nenor. — M.: BUHOM. Jla6opatopus 3nanwmii, 2011. — 294 c. [OnexTpoHHbI# pecypc] - Pexxum mocry-
na: https://e.lanbook.com/book/70766 (nata obpamenus: 26.06.2018).

12.2. lonosiHuTeIbHAS JIUTEPATYpPa
1. ®wusuka KOHJCHCUPOBAHHOI'O COCTOSIHUSA: yueOHoe nocobue s By3oB / FO.A. baiikos, B.M.
Ky3uenos. — M.: BUHOM. Jlaboparopus 3nanuii, 2011. — 294 c. (nanuuue B 6ubmuorexke TYCVYP - 45
9K3.)
2. [IlaBnos I1.B. ®usuka tBepaoro tena: Yueouuk st By3oB / [1.B. [1aBnos, A.®. XoxnoB. — 3-¢
u31., crepeotur. — M.: Beicias mkona, 2000. — 496 c. (manuune B 6ubnuoreke TYCVYP - 60 3k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. ®dusnka KOHICHCHPOBAHHOTO COCTOSIHHS: Y 4eOHO-METOIUYECKOe MOCcOOue 1o 1abopaTopHBIM
pabotaMm aJisi CTyJIeHTOB HampaieHus: moarotoBku 11.03.04 «3OnekTpoHMKa U HaHOIJIEKTPOHUKA», MPO-
¢unb «IIpombinuiennas snexktponuka» / Caspyk E. B., Kapanckuit B. B., Cmupnos C. B. - 2016. 43 c.
[OnexTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6275 (mara oOparieHus:
26.06.2018).

2. CwmupaoB C.B., 3apuxosckas H.B. ®u3nka KOHAEHCUPOBAaHHOTO coCcTOsHUA. Pu3uka nomy-
MPOBOJHHUKOB: YUEOHO-METOAMYECKOE MOCOOHE M0 ayUTOPHBIM MPAKTUYESCKUM 3aHSATHIM H CAMOCTOS -
TeJIbHOM pabote mo aucuumiuHaM «®du3nka KOHJEHCHPOBAHHOTO COCTOSIHUA» M «DU3MKa MOIYIPOBOI-
HUKOBY» JIJIA CTYACHTOB HampaBiieHU moArotoBku 210100 «DnexkTpoHuka u HaHOAJEKTpOHHKa» 1 222900
«HaHOTeXHONOTHsI 1 MUKPOCUCTEMHAsl TEXHUKa». — ToMck: TOMCKUI rocynapCTBEHHbIN YHUBEPCUTET CH -
CTEM yIpaBlieHUs U pa-auodnekTpoHuku, 2011. — 35 c. [DnexTpoHHbI pecypce]| - Pexum nocryna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Smirnov/Smirnov_FKS UMP.pdf (nata o6pamenus: 26.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
WHBAJIMI0B

Y4eOHO-MeTOqMUECKEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YKCia JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OpMaXx,
a/IaTITHPOBAHHBIX K OTPAaHUYCHHUSIM UX 37I0POBbSI M BOCIIPHUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

JI71s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

12.4. IIpo¢eccnonasibHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

1. «eLIBRARY.RU» [DnekTpoHHBIN pecypc]: HaydHas IeKTpOHHAsS OnOImoTeka. — Pexum mo-
crtyna: http://elibrary.ru

2. «Hayuno-o0pa3oBarenbubiii mopran TYCYP» [DnexTpoHHBI pecypc]: HaydHO-00pa3oBa-
TeNbHBIN TOPTaNl yHUBEepcUuTeTa. — Peskxum gocrtyma: http://edu.tusur.ru/

3. «®duzuka  TBepmoro - Tema»  [DnekTpoHHBI  pecypc]. -  Pexum  mgoctyma:
http://journals.ioffe.ru/journals/1
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
Jlaboparopust GU3MKH KOHIEHCHPOBAHHOTO COCTOSHUSL M MAaTEPUATIOB SJIEKTPOHHOU TEXHUKH
ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -

BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIA, TOMEIICHUE JII KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUSI KYPCOBBIX padOT), MOMEIIEHUE IS
MPOBEICHUS TPYMNIOBBIX U HMHIWBUIYaJIbHBIX KOHCYIBTAIIM, TMOMEIICHHE AJI1 MPOBEACHUS TEKYIIEro
KOHTPOJISI M IPOMEXKYTOUHOM arTecTaliiu

634034, Tomckas obmactb, . Tomck, Bepmmmauna ynauna, a. 74, 119 aya.

Onucanue uMeroIerocs 000py10BaHUs:

- Jlaboparopusie makeThl: « TemmepaTypHble cCBOWCTBa (heppOMarHUTHBIX MarepualioBy, «Temrie-
paTypHbI€ CBOWMCTBA MPOBOJAIINX MaTepraioBy, « OObEMHOE U TOBEPXHOCTHOE COMPOTUBIIEHUE W30S -
OHHBIX MaTepuaiioBy, «IIpoboit TonkoruieHouHbIX KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTH TIPOBOAMMOCTH JTUAJIEKTPUKOBY», «DOTORIEKTPUUECKUE CBOMCTBA IMOJYIPOBOJHUKOBBIX MaTepua-
0By, «OnpeneneHre MUPHUHbBI 3aMPEIIeHHON 30HbI TOJIYIIPOBOAHUKOBY, «Onpenenenne tTepMmo-I/C mo-
TyPOBOAHUKOBY, «Iddekt Xomnay, « ekt [lenprhey.

- JlaboparopHoe obGopynoBanue u mpuOopbl: uamepurenab E7-8 (2 mr.), Bomet™MeTp B7-22A (5
mrt.), amnepmerp P-195, M-253 (2 mr.), UICTOUHUK MOCTOSIHHOTO TokKa b5-47, snekrpomerp B73-42,
MynsTUMETp B7-22A (2 mT.), m3meputenb ummutanca E7-20, repaommetp E6-13, meus mabopatopHas (2
mT.), mpudop amst uccnenosanus npodost TIIK, maGoparopustit crenn CPII-5 (2 mwrt.), BonsT™MeTp B7-26,
BobT™METp ItpoBoit D4214, BonmeTmeTp D238,

MCTOYHUK MOCTOSTHHOTO TOKa b5-47, usmepurens ummuranca E7-20;

- Komnstotephsie 1aboparopHbie paboThI (4 mT.);

- [IK (4 wr.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

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

13.1.3. Marepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue 1Jisl JIadOpaTOPpHbIX padoT
JlaGoparopusi pU3UKH KOHJEHCUPOBAHHOTO COCTOSHHSI M MaTEPUAIIOB 3JICKTPOHHOM TEXHUKHU
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, ydyeOHas ayIuTOpus JJIsi NPOBENCHHS 3aHATUH CEMHHAPCKOTO
TUIA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEJCHMS TPYNIOBBIX M MHIMBUIYaJIbHBIX KOHCYJIbTAllMH, NOMEIICHUE AJI1 IPOBEACHUS TEKYIIETrOo
KOHTPOJISI U IPOMEXKYTOUHOM arTecTaluu

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JlaGopatopHubie MakeThl: «TemnepaTypHbie CBOWCTBA ()eppOMArHUTHBIX MaTepuanony, « Teme-
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paTypHbIE CBOHCTBA MPOBOISAIINX MAaTepHAIOBY, «OOBEMHOE U TIOBEPXHOCTHOE COMTPOTUBIICHHUE U30JISIIN -
OHHBIX MaTepuanoBy, «[Ipoboit TonkoruieHouHbIXx KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTh MPOBOJAUMOCTH JTUDIIEKTPUKOBY», «DOTOAIEKTPUIECKHE CBONCTBA MOIYIPOBOJHUKOBLIX MaTepHa-
J0BY», «OnpeneneHrne MUPHUHbBI 3aMPEIICHHON 30HbI MOJIYIIPOBOAHUKOBY, «Onpenenenne tepMo-IC no-
JTYIPOBOJHHUKOBY, «ddekt Xomray, «dpdext [lenbToer.

- JlaGoparopHoe obGopymoBanue U npuoOopsl: usmepurenb E7-8 (2 mrT.), Bomet™MeTp B7-22A (5
wt.), amnepmerp ®-195, M-253 (2 mT.), KICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
MynsTUMETP B7-22A (2 miT.), m3meputens ummutanca E7-20, tepaommetp E6-13, meus nmabopatopHas (2
mt.), mpudop amst uccnenosanus npo6dost TIIK, naGoparopusiit crenn CPII-5 (2 wt.), BonsT™MeTp B7-26,
BobT™METp ItpoBoit ®4214, BoneTmeTp D238,

MCTOYHHUK MOCTOSHHOTO ToKa b5-47, uamepurens ummuranca E7-20;

- Komnstotephsie 1aboparopHbie paboThI (4 mT.);

- [IK (4 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoOe obecrieueHue:

— Microsoft Visual Studio 2010

— PTC Mathcadl3, 14

— Windows XP

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckas o6macTs, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTeps! Ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSAMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOIb30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHHSI.

[Tpu 3aHATHAX ¢ OOYUAIONUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTpEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTBIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyaronyecsi ¢ HapylIeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJEHHBIX 00BEKTOB (Hampumep, TeKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3a1aHUS
1. IlepBast Teopusi CTPOCHHsI aToMa BOJOPOA, KOTOpasi YCHENTHO OOBSCHsIa HAauboJee BaKHBIC
€ro CBOWCTBA ObLITA MPEIOKEHA. . .
1. HeroToHOM;
. DUHINTEHHOM;
. bopom;
. e bpoiinem.

AW N

. TerparoHasibHbIE PELIETKU MOTYT OBITh:

. IPOCTHIMH, 0OBEMO-LIEHTPUPOBAHHBIMU U TPAHELIEHTPUPOBAHHBIMU;
. IPOCTBIMH U 00BbEMO-LIEHTPUPOBAHHBIMH;

. IPOCTHIMH U 0a301IEHTPUPOBAHHBIMU;

. IPOCTBIMU U I'PAHELICHTPUPOBAHHBIMU.

AW =N

3. 11 Kakoil cUCTeMBbI XapaKTEPHbI CIEIYIOIME CBOMCTBA: IBE KPUCTAIIMYECKHUE OCHU HE MEPIIEH-
JTUKYISIPHBI IPYT APYTY, HO TPEThs MEPHNEHIUKYIIPHA UM O0EUM, MEPUOIbl TPAHCISAIUUA Pa3IuIHBI BO
BCEX TPEX HAIIPABIICHUSIX:

1. TpukIMHHAS;

. TETparoHajabHasi;
. MOHOKJIMHHASI;
. TeKCaroHaJIbHasl.

AW N

. AKyCTHUY€CKHE BOJIHBI IPEACTABIAIOT. . .

. 3BYKOBBI€ (O/IHa IIPO/IOJIbHAS U JIBE NTONIEPEYHBIE);
. 3BYKOBBIE (JIB€ TMPOJIOJIbHBIE U JIBE TIONIEPEUHBIE);
. 3BYKOBbI€ (O/IHa ITPOAOJIbHAS U TPU MOTIEPEUHBIE);
. 3BYKOBBI€ (TpH MPOAOJILHBIE U JIBE MOTIEPEUHbBIE).

N W~ BN

. ®OHOHBI, KaK U ()OTOHBI, TOAUUHSIOTCS CTATUCTHUKE. . .
. MaxkcBemna-boabiimana;

. bonpimana;

. ®epmu-/lupaka;

. boze-DitHmreiina.

W —

. He oka3pIBatoT BIMSHUS HA TEPMOAMHAMHUCCKUAE CBONCTBA JIEKTPOHHON CUCTEMBI. ..
. TUTa3MOHBI;

. (hOHOHBI;

. hoToHnsr;

. MarHOHBI.

N W N~

J

. [loBeneHue TenI0eMKOCTb MPU BHICOKUX TEMIEPATypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
. leOas;
. Trononra-IITu;

N —
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3. DHUHIITEHHA,
4. dypobe.

8. [Iponecc pacnpocTpaHeHHs Teria OT 0oJiee HarpeThIX AJIEMEHTOB Tella K MEHEee HarpeThIM Ha-
3BIBACTCH. . .
. TETUIONIPOBOTHOCTHIO;
. TCTJIOBBIM PaCIIUPEHUEM;
. TETJIOBBIM CXKAaTHEM;
. TETJIOEMKOCTBIO.

AW~

. B uem cymuocts npubmxenus bopaa-Onnenreiimepa?
. DIIEKTPOHBI B KPUCTAJLJIE HEMIOABUKHBI;

. JJIEKTPOHBI U s1JIpa HETIOABUKHBI;

. HETIO/IBUXHBI TOJIBKO S171Pa;

. HEMIOJIBUKHBI TOJIBKO 3JIEKTPOHBI.

A W — O

10. Yro oObsicusieTr monenb Kponura-Ilennn?

1. Bu BOTHOBOW (DYHKIIMH 3JICKTPOHA;

2. ¢popmy 30H bputiosHa;

3. cymiecTBOBaHHUE PA3PEIICHHBIX U 3alPELICHHBIX 30H;
4. Hanu4Kre KPUCTAUIMYECKOro MOJIS.

11. PexomOuHanus1, Mpu KOTOPOH JIEKTPOH MPEkKe, YeM PEeKOMOMHUPOBATH C IBIPKOM, 3aXBaThIBa-
€TCs1 HEKOTOPBIM JIOKAJIBHBIM LICHTPOM, UMEIOIUM YPOBEHb HEPIUHU B 3alIPEIICHHOMN 30HE, a 3aTeM Iepe-
XOJIUT B BJICHTHYIO 30HY U pEKOMOUHHUPYET C JBIPKOM, Ha3bIBACTCH. ..

1. mpuMecHOU peKOMOWHAIIUEH;

2. pekoMOHMHaIMel Yepe3 JTOKAIbHbBIE COCTOSHUS;

3. MEeXIIPUMECHON PEKOMOMHAITHEH;

4. 5KCUTOHHOM peKxoMOMHaINeH.

12. B MeX30HHOM M3Ty4aTeIbHOW PEKOMOMHALIMU MOTYT y4acTBOBATb. ..
1. TonbKO (OTOHBI;

2. TONBKO (DOTOHBI U AICKTPOHBI;

3. TONBKO JIEKTPOHBI U ABIPKY;

4. TONBbKO (POTOHBI U JBIPKH.

13. JIna xapakTepUCTUKH PEKOMOMHAIIMOHHBIX MPOIIECCOB B MOJIYINPOBOJHHUKE BBOIUTCS IOHS-
THE...
. BpeMs J)KU3HU HEOCHOBHBIX HOCUTEIIEH 3apsiaa;
. BpeMsl )KM3HM OCHOBHBIX HOCHTEJEH 3aps/a;
. KOHIIEHTPAlUl HEOCHOBHBIX HOCUTENIEH 3apsia;
. KOHLICHTpAIlM¥ OCHOBHBIX HOCUTEJNICH 3apsaa.

AW N —

14. Mopenb, B KOTOPOil OMMCAHO BBISIBJICHHWE 3aBUCUMOCTH BPEMEHH >KH3HH 3JIEKTPOHHO-IIBIPOY-
HBIX I1ap OT IOJIOKEHUS YPOBHS DepMU, HOCUT Ha3BaHUE. ..

1. Xomma-Illoxknu-Puna;

2. bonpiMana;

3. Oxke;

4. bo3ze-DiiHIITElHA.

15. Tlornomenne cBera MOTYHPOBOAHUKOM, CBSI3aHHOE C BO30OY)KICHHEM KOJeOaHUH KpUCTaNIH-
YECKOW PEIIeTKH, Ha3bIBAIOT ... MOTJIOICHUEM.

1. pemieTOYHbBIM;

2. IPUMECHBIM;
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3. COOCTBEHHBIM;
4. DKCUTOHHBIM.

16. Ub€ ums HOcUT 3((DeKT oxJiaxaAeHUs KOHTAKTa ABYX TBEPIBIX TeJ, MPHU NPOTEKaHUH Yepes
KOHTAaKT TOKa?

1) Dxoymns-Jlenna;

2) [lenbTheE;

3) TomcoHa;

4) 3eecOeka.

17. OT xakux mapamMeTpoB SJEKTPOHHOTO TMOJYINPOBOAHUKA 3aBUCUT 0O (KOA(PPHUIMEHT TepMO-
S1C)?

1) oT 3¢ deKTHBHON MIOTHOCTH COCTOSIHUN B 30HE NMPOBOJUMOCTH, KOHLEHTPAIIMH SIIEKTPOHOB U
THUIIA PacCEsHUs;

2) OT KOHLIEHTpALMK U OJBUKHOCTHU AIEKTPOHOB, OT TEMIIEPATYPHI;

3) oT Tuna paccesHus U TeMIepaTyphl;

4) OT KOHLIEHTPALMH JIBIPOK U UX IOJBUKHOCTH.

18. Kakoit mporiecc pekoMOUHaIuu onuckiBaeT Teopus Xosuia — [lokmu — Puma?
1. MEXK30HHYIO U3ITyYaTeNbHYIO;

2. MEXX30HHYIO 0€3bI3ITy4aTeNIbHYIO;

3. pekoMOUHAIIHIO Yepe3 JOBYIIKH;

4. Oxe-peKOMOMHAIIHIO.

19. OOpBIB IEPUOJUYHOCTH KPUCTAUIMYECKOTO MOTEHIIMAIa Ha TOBEPXHOCTH MIPUBOAMT K MOSIBIIE-
HUIO JIOKAJM30BAHHBIX COCTOSIHUN, SHEPreTUYECKHE YPOBHU KOTOPBIX PACMOJAraroTCs B 3alpellieHHON
30HE. DTH COCTOSIHUS Ha3bIBAIOT COCTOSHUSIMU ...

1. Xomna-1lloxknu-Puna;

2. bopna-Kapmana;

3. Tamma;

4. ®epmu-lupaxka.

20. Koo dunueHT noromeHus XxapakTepu3yeT HHTEHCUBHOCTh CBETA!
1. mporenmiero yepes oopaserr;
MOTJIOIIEHHOTO B 00pa3iie ¢ eAMHNYHON TOJIIIHMHOM;

2.
3. MOrJIoIIEeHHOT0 B 00paslie B €ANHUILY BPEMEHHU;
4. BomreIiero B oopaseir.

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI
1. Mogens atroma bopa.

2. KBaHTOBO-MEXaHHYECKOE OINMCAaHHE CTPOEHUE aToMa (AJIEKTPOH KaK BOJHA M KaK YacTHIIa,
AJIEKTPOH U NOTEHIMAIbHBIN Oapbep, KBAHTOBBIN OCLIMILISTOD).

3. Buapl xumudeckux cBszeil. MexaHusM 00pa30BaHMUs XUMHYECKOU CBSI3H.
4. IIpsimas u obpatHast pentetrka. Muaexcst Muiiepa.
5. 3onbl bpumtosHa.

6. TermmoemkocTs TBepabix Ten. Teopusi DiinmreriHa. Teopust [lebas. [Tpubmmkenne [{romonra-
IItn.

7. XapakTepucTUYEeCKOe pEHTTEHOBCKOE H3ilyueHue. 3akoH Bynbda-bparra.
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8. TerionpoBOIHOCTH TBEPABIX TN (AUIIEKTPUKOB, METAIIIIOB U MOIYIIPOBOAHUKOB).

9. Monens cBOOOAHBIX 3JIEKTPOHOB Jlpyre.

10. CraTtucTuka 3JIEKTPOHOB M JIBIPOK B METAJJIaX U MOJYIPOBOAHUKAX (pacmpeneneHue depmu-
[unpaka u

Makcgenna-bonbrmana).

11. KoHneHTparus 31€KTPOHOB U ABIPOK B COOCTBEHHBIX MOIYITPOBOJHUKAX.

12. TemmepatypHast 3aBUCUMOCTb ypoBHsI DepMu B COOCTBEHHBIX MOIYITPOBOJHUKAX.

13. DneKTponpoBOIHOCTh METAIIJIOB U MOIYIPOBOJHUKOB.

14. lledexrsl B kpuctamiax: no LlorTtku u @penkento.

15. PaBHOBeCHas CTaTUCTUKA 3JIEKTPOHOB B IPUMECHBIX MOJYIPOBOIHUKAX.

16. TemnieparypHasi 3aBUCUMOCTb KOHLIEHTPAIIUK HOCUTEIIEH 3apsaa u ypoBHa DepMu B peabHbIX
MOJIYIIPOBOJHUKAX.

17. IlpumecHbIe ONTYNPOBOIHUKU. AKLIENTOPHI U TOHOPBHI.

18. Kunetnueckoe ypaBHenue boibimana. Bpems penakcaruu.

19. Tepmoanekrpuueckue sBieHus (3pdexr [lenpthe, 3eedeka u TomcoHa).

20. ITogBmwxHOCTH HOCHUTENEH 3apsA0B. Bunibl paccenBanusl.

21. Dddexr Xomna. 'anpBaHOMarHuTHBIE 3P PEKTHI.

22. DddexTrBHAS Macca IEKTPOHOB U JbIPOK. DPPEKTHUBHAS IUIOTHOCTh COCTOSIHUH.
23. Ionsapusauus. Buael nongpuzanuu. Buasl AM3IEKTpUYECKUX TOTEPS.

22. Buapl MarHuTHBIX MatepuanoB. Kiaccugukaiys MaTepruanoB 10 MarHUTHON BOCTIPUMMYHBO -
ctu. Temneparypa Kropu.

24. Inddys3us u apeid HocuTenen 3apsaa.
25. OCHOBHBIE MEXaHU3MBI TIOTJIOMICHUS CBETA B MOIYNPOBOJHUKAX.
26. OnTUyecKue CBOMCTBA MOIYPOBOAHUKOB. JIFOMUHECIICHITUA.

27. HepaBHOBECHBIC HOCUTENH 3apsa0B. PexkoMmOuHaIusI.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
1. Xumunueckas cBsi3b. KpUCTaIIMUECKOE CTPOEHHME KOHIEHCUPOBAaHHBIX COCTOSIHMM. TersioBble
CBOICTBA KOH/IEHCUPOBAaHHBIX MaT€pHaJIOB.
2. KoHueHTpaLus 3J1eKTpOHOB U JBIPOK B METaJJIaX M MOIYyNpOBOAHMKAX. J[e(heKThl B KOHJEHCH -
POBaHHBIX MaTepuanax. J{uaiekTpuueckue 1 MarHUTHbIE CBOWCTBA AUAJIEKTPUUYECKUX MaTEpHUAJIOB.

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
1. DnexTpoHHas CTPYKTypa KOHJIEHCUPOBAaHHBIX MaTepHaIOB
2. CTpyKTypa KpUCTAJIIOB U CIIOCOOBI €€ ONpeIeTIeHUS
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. KoHuenuus kBasnyacTul B KOHACHCUPOBAHHBIX MaTepuaiax

. ®OHOHHBIN CIIEKTP (TEIUIOBBIC KOJICOAHHUS B KPUCTAILIIE)

. TeruioBbIe CBOMCTBA KOHIEHCUPOBAaHHBIX MaTEpPUAIIOB

. 30HHas TeOpHs KOHACHCUPOBAHHBIX MaTepUajoB

. CraTucTHKa 3J1€KTPOHOB U JBIPOK B KOHAEHCUPOBAHHBIX MaTepuaiax
. CtpykTypHBbIe 1e(heKThl B KOHACHCUPOBAHHBIX MaTepuaiax

0 3 O\ L W

9. lusnexkTpuueckre 1 MarHUTHBIE CBOMCTBA KOHACHCUPOBAHHBIX MAaTEPUAJIOB
10. CtatucTuka 3JIEKTPOHOB U IBIPOK B IPUMECHBIX ITOJIYIIPOBOIHUKAX

11. Kunetnyeckue BJICHUS B MOTYIPOBOIHUKAX

12. HepaBHOBECHbBIE HOCUTEIH 3apsiia

13. OnTudeckue CBOKMCTBA MOJTYITPOBOJIHUKOB

14.1.5. Bonipochl /il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
1. DneKkTpoHHas CTPYKTypa KOHJEHCUPOBAaHHBIX MAaTEpPHUAJIOB

2. CTpyKTypa KpHUCTAJJIOB U CIIOCOOBI €€ ONpeAeIeHUs

3. ®oHOHHBIH cIIEKTp (TEMIoBble KoJIeOaHHs B KPUCTAILIE)

4. TenoBbIE CBOMCTBA KOHIEHCUPOBAHHBIX MaTepHaloB

5. CraTuCcTHKA JIEKTPOHOB U ABIPOK B KOHJIEHCUPOBAaHHBIX MaTepHaax
6. CTpykTypHbI€ 1e(DeKThl B KOHACHCUPOBAHHBIX MaTepranax

7. CTaTHCTHKA JIEKTPOHOB U ABIPOK B IPUMECHBIX MOIYIIPOBOJAHUKAX
8. Kunetnueckue siBJICHUS B NIOJIYITPOBOAHUKAX

9. OnTHueckue CBOMCTBA MOIYIIPOBOIHUKOB

14.1.6. Tembl 1a00paTOpHBIX padoT
. Ompenienenye 4acToThl KoineOaHUI MONEepeyHbIX ONTHYECKUX (DOHOHOB B MOHHBIX KpUCTAILIaX.
. UccnenoBanue temnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH MOJIYTIPOBOIHUKOB
. HccrnenoBanue TteMiiepaTypHOl 3aBHCHUMOCTH 3JEKTPONPOBOJHOCTH MOJMKPUCTAIUIMUECKHUX
(beppoMarHeTUKoB.
4. I3mepeHune KOHLEHTpAIlMM HOCUTEIIECH 3aps/ia B OJyIpOBOAHMKAX MeToaoM TepMo-IDIC.

—

W N

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napymenussimu | CobecezoBaHme 10 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHAsE MPOBEPKa

3peHus OIIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHus MU Pemenue qucTaHIIMOHHBIX TECTOB, [IpeumyIIeCTBEHHO AUCTAHITMOHHBIMH
OTIOpPHO- KOHTPOJbHBIEC PAOOTHI, MUCEMEHHBIE METOJaMH
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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