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 ITIPOTPAMMA JUCHUIIIMHD
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 00ydeHHs: 3a09HAS

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: §

Cemectp: 10

Y4eOusiii mnan Habopa 2014 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 10 cemecTtp Bcero Ennaunner
1 Jlexnn 8 8 JacoB
2 IIpaxTryeckue 3aHATUA 8 8 4acoB
3 Bcero aymuTopHbIX 3aHATHN 16 16 4acoB
4 CamocTosiTenbpHas padboTa 155 155 4acoB
5 Bcero (0e3 ax3aMeHa) 171 171 4acoB
6 IToxroroska u cmada sK3aMeHa 9 9 4acoB
7 OOGm1as Tpy10EMKOCTh 180 180 4acoB
5.0 3.E.

KontponsHusie padoTsr: 10 cemecTp - 1
Ox3ameH: 10 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:

Hexan 3uB® . B. Ocumnor
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, Marepuasibl 3JIEKTPOHHOM TexHukH, HaHoanekTpoHuka, TBeprorenbHas 3neKTpoHHKa, Dusuka,
Xumus.
ITocnenyromuMy TUCHUIIIIMHAMU ABIIIOTCS: KOHCTpyHpOBaHKE 3JEKTPOHHBIX YCTPOMCTB.

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;

— IIK-2 cnocoOGHOCThIO apryMEHTUPOBAaHHO BBIOMPATh M pPean30BbIBAaTh HA MpaKTUKe dpdek-
TUBHYIO METOJMKY 3KCIIEPUMEHTAILHOTO HUCCIIEIOBaHMS [TapaMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHOAJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUS;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HATh OCHOBHBIE 3aKOHOMEPHOCTH (HOPMHPOBAHUS KOHIEHCHUPOBAHHOTO COCTOSHHS;, CTpOE-
HUE MOJIEKYJI M KPUCTAJJIOB; OCHOBHBIE ITapaMeTPhl M XapaKTEPUCTUKH KOHJIEHCUPOBAHHBIX MaTepHUajIOB
U HX CBSI3b C COCTABOM U CTPYKTYpPOI; METOJUKHU SKCIEPUMEHTAIBLHOTO HCCIIEI0BAaHMs TapaMeTPoOB U Xa-
PaKTEepUCTUK MPHUOOPOB ANEKTPOHUKH U HAHODJIEKTPOHUKH.

— yYMeThb BbIOMpaTh MaTepualn ¢ ONTUMAIbHBIMU CBOWCTBAMHM JUIS peaTU3aliM 3a/aud dJIEKTPO-
HUKH; WCIOJIb30BaTh (PU3MKO-MATEMATHUECKUN ammapaT A pacyeTra (PU3MUECKUX XapaKTePHCTUK KOH-
JICHCHPOBAaHHBIX MaTEPHUAJIOB; PEaIn30BbIBAaTh HA MPAKTHKE 3(P(HEKTUBHYIO METOAUKY ONPEAEICHUS OIpe-
JIeNICHHsI XapaKTePUCTUK MTPHUOOPOB AIEKTPOHUKH M HAHOAICKTPOHHKH.

—  BJIA/IeTh HaBBIKAMU KOMIUIEKCHOTO MOJXOJa K BHIOOPY MaTepHajOB C ONTHUMAIbHBIMHU CBOI-
CTBaMHU; METOIMKOHN pacueTa (PU3NIECKUX XapaKTePUCTUK KOHACHCUPOBAHHBIX MaTEPUAIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0mu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

10 cemectp

AynuTopHble 3aHATUSA (BCETO) 16 16
Jlexknuu 8 8
[IpakTnueckue 3aHATHS 8 8
CamocTosiTenbpHas paboTa (Bcero) 155 155
[ToaroroBka K KOHTPOJBLHBIM paboTam 41 41
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[TpopaboTka JIEKITMOHHOTO MaTepraia 48 48
[ToaroroBka K MpakTUUYECKUM 3aHATUSIM, CEMUHApaM 66 66
Bcero (0e3 ax3aMeHa) 171 171
IToaroroBka u caada dK3aMeHa 9 9
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHble EauHunml 5.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

= EE) 3 £
- s g | g8 5 2
? 8 s S 2 0
HazBanus pa3aenoB TUCHUIUINHBI i © o, o 2 & =
= = = 3 Q z E
o, I~ o M Q5
= S =28 &
10 cemectp
1 DnekTpoHHAas CTPYKTypa KOHJECHCHPOBAH- 1 2 30 33 OIIK-1, OIIK-2,
HBIX MaTE€pPHUaJIOB I1K-2
2 CTpyKTypa KpUCTaJJIOB U CLIOCOOBI ee 1 1 24 26 OIIK-1, OIIK-2,
ONpeACIICHUS TIK-2
3 TertoBble CBOMCTBA KOHJAEHCUPOBAHHBIX 1 1 24 26 OIIK-1, OIIK-2,
MarepuagoB [K-2
4 3oHHas Teopusl KOHAEHCUPOBAaHHBIX MaTe- 1 0 6 7 OIIK-1, OIIK-2,
pHaioB [1K-2
5 CtpykrypHbIe 1e(heKThl B KOHACHCUPOBAH- 1 1 24 26 OIIK-1, OIIK-2,
HBIX MaTepuanax [IK-2
6 CraTHCTHKA 3JIEKTPOHOB U JBIPOK B KOHJICH- 1 2 25 28 OIIK-1, OIIK-2,
CHUPOBAaHHBIX MaTepuagax [IK-2
7 JAM3IIEKTPUYECKUE U MAaTHUTHBIE CBOMCTBA 1 0 6 7 OIIK-1, OIIK-2,
KOHJICHCUPOBAHHBIX MaTEpPUAIOB [1K-2
8 OnTuyeckue CBOMCTBA MOTYIPOBOJHUKOB | 1 16 18 OIIK-1, OIIK-2,
[K-2
Hroro 3a cemectp 8 8 155 171
Hroro 8 8 155 171
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3aesaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
3 =
Z S
> O
HaszBanwus pasznenos CopeprkaHue pa3esioB JUCHUTLITUHBI (110 JIEKIUSM) - &5
o) 5 £
=
2 £ 2
= S
10 cemecTtp
1 DnektpoHHas Henwn n 3anaun qucuuueel. Monens atoma bopa. 1 OIIK-1,
4
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CTPYKTypa
KOHJICHCUPOBAHHBIX
MaTepHalioB

KBaHTOBO-MexaHHYECKOE OMMCAHUE CTPOCHHUS aToMa.
DNEKTPOH KaK BOJHA M KaK YacTHUIA. DJIEKTPOH U T0-
TEHIUATBHBIN Oapbep. KBaHTOBBIN OCIIMILIATOp. XHU-
Mudeckas cBsi3b. O0pazoBanue Moiekyin. O0o0re-
ctBiieHue 31eKTpoHOB. Meton JIKAO. MoHnHas cBsI3b.
Crtpoenue monekyn. CBsi3b B TBEPJIBIX TeJaX: HOHHAS,
KOBaJleHTHas, cuiibl Ban-nep-Baannca, BogopoaHas,
MeTaJTHYeCKas.

Htoro

OIIK-2,
[K-2

2 CTpyKTypa KpUCTaJJIOB
H CIIOCOOEI €€
OTIPEICTICHHSI

[IpocTeie U cn0)KHBIE KPUCTAIUINYECKHUE peleTKH. Pe-
metka ¢ 6aszucom. Muaexkcel Muepa. O6paTHast pe-
meTka. OnpeneneHne KpuCTauIMIeCKUX CTPYKTYp €
MOMOIIBIO AU(PAKIIMM PEHTI€HOBCKUX Jiyueil. CTos-
4yue BOJHBI. 30HbI bpuiitosHa.

Hroro

OITK-1,
OITK-2,
TK-2

3 TemnoBbIe CBONMCTBA
KOHJICHCUPOBAHHBIX
MaTepHUaioB

@OHOHBI. DNEKTPOHBI TPOBOAUMOCTH. [111a3MOHBI.
[Tonssponsl. DkcutoHbl. Marnonsl. TermnoBblie koneba-
HUs. AMIATypl. HopManbsHbie KojeOaHus mpocToi
oJHOMepHOH pemeTku. HopmaneHble konedanus o-
HOMEpHOM perieTku ¢ 6a3ucoM. CrekTp HOpMaJbHBIX
KoneOaHui pemeTky. TernnoéMKoCTh TBEPABIX TEN.
3akoH J[rononra — IItu. Teopus Temno€éMKocTH DitH-
mreitHa. Teopust temoémkoctu Jlebas. Teroém-
KOCTh METaJUIOB. YUeT BKJIaZa CBOOOAHBIX AJIEKTPO-
HOB. TemnoBoe pacmupenue TBEpAbIX Tei. Teronpo-
BOJIHOCTH TBEPABIX TeJ. TermIonpoBoJHOCTh, 00Y-
CJIOBJIEHHAsl aTOMHBIMU KoJieOaHusAMH. TersonpoBoa-
HOCTh METAJUIOB. YUET BKJIaZa CBOOOHBIX AJIEKTPO-
HOB. lndy3ust B TBEpABIX TEmax

Htoro

OIIK-1,
OITK-2,
TK-2

4 30HHas Teopus
KOH/JIEHCUPOBAaHHBIX
MaTepHajoB

AnabaTHdecKoe U OTHOAICKTPOHHOE IPHOIKEHHE.
[Tpubnmxenue cBOOOTHBIX AMEeKTPOHOB. [Ipnbmike-
HUE CHIIBHOCBSI3aHHBIX AJIEKTPOHOB. [Ipnbmmkenne
cJ1a00CBSA3aHHBIX JEKTPOHOB. DHEPreTUYECKHI
CHEKTp JIEKTPOHOB B KpucTaie. JpdeKkTuBHas Mac-
ca 2JIeKTpOHa.

Hroro

OITK-1,
OITK-2,
TK-2

5 CtpyKTypHBIE 1e(PEKThI
B KOHJICHCUPOBAaHHBIX
Mmarepuaiax

Knaccudukanus nedgextos. TenaoBble TOUEUHBIE Jie-
(bekThl. PaBHOBECHAs KOHILIEHTPAILIMS TOUEUHBIX JIe-
¢exToB. TermoBrlie neekTh B OWHAPHBIX KPUCTAII-
nax. Pagumanmonnsie aedexrtol. Jlucmokanuu. KoHTyp
u BekTop broprepca. JlehekTsl yrakoBKy U 4acTHY-
Hble qucinokanuu. ['panuisl 3epeH. JledekTsl B HecTe-
XHMOMETPUUYECKHUX KpUCTAJIaX.

Htoro

OITK-1,
OIK-2,
TK-2

6 Cratuctuka
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 JBIPOK B COOCTBEHHOM IOJIYTIPOBOHU-

OITK-1,
OITK-2,
TK-2
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ke. TemneparypHas 3aBUCUMOCTb YPOBHs DepMH.
CreneHb 3al10JHEHMSI IPUMECHBIX YpoBHEH. KoHIIeH-
TpaLMH MIEKTPOHOB U ABIPOK B 30HaX. [IpumecHsIit
MOJTyTIPOBOJHUK. 3aBUCUMOCTb YpOBHA PepMu OT
KOHLIEHTPALK IPUMECH U TEMIIEPATYPHI UIsl HEBBIPO-
JIEHHOTO MOJIYIPOBOIHUKA. 3aBUCUMOCTb YPOBHS
®epMu OT TEMIIEPATYPhI AJIs1 HEBBIPOKACHHOTO MOy~
IIPOBOJIHUKA C YACTUYHO KOMIICHCUPOBAHHOM IIpUMeE-
cb10. [ IpruMecHbIE MONYNIPOBOIHUKHY IIPU OUYEHDb HU3-
KMX TeMIieparypax. Kpurepuii CHIbHOTO JIerupoBa-
Husl. CBOMCTBA CHIIBHOJIETUPOBAHHBIX NOJIYITPOBO/-

HUKOB.

Hroro 1
7 nanextpudeckue u [Tonsipu3zanust KOHAEHCUPOBAHHBIX MATEPUAJIOB. 1 OIIK-1,
MarHuTHBIE CBOWCTBA OCHOBHBIE XapaKTEPUCTUKU. JJNEKTPOHHASI yIpyTras OIIK-2,
KOHJICHCUPOBAHHBIX nossipu3anus. Monnas ynpyras nonspusanus. u- [IK-2
MaTepuaoB noJjbHas ynpyras nojsipuzanus. OcoOOeHHOCTH TEIo-

BOM nossipuzauuu. MloHHas TermoBas nojaspusanus.
DneKkTpoHHas TeIuioBas nojisipusanus. JunonpHas
Ter1oBas nosigpusanus. CBsi3b MEXAY TUAIEKTpUYE-
CKOM ITPOHUIIAEMOCTBIO U TIOJIAPU3YEMOCTBIO. HacToT-
Hasl 3aBUCUMOCTh JUAJICKTPUUECKON MPOHUIIAEMOCTH.
Hudnextpuueckue norepu. Kiaccudukaius MarneTu-
koB. [Ipupona nnamarnerusma. [lpupona napamarue-
th3Ma. PeppOMArHETU3M.

Hroro 1
8 Onruyeckue cBoiictBa | Ontuyeckue kodduimenTs. OCHOBHBIE MEXaHU3MBI 1 OIIK-1,
MOJTYTIPOBOHUKOB MTOTJIONIEHHUS CBETA B MOJTYNMPOBOHUKaX. COOCTBEH- OIIK-2,
HO€ TOITIoIeHNEe. DKCUTOHHOE norionienue. Onruye- [K-2

CKOE TIOTJIONIeHUE ¢ yyacThueM npumecei. [IpumecHoe
1 MeXIpumecHoe nornornieHue. [lormomenne cBo0o -
HBIMH HOCUTEISIMHU 3apsiaa. [ImasmenHoe noronie-
Hre. ®OHOHHOE MOTJIOIICHHUE.

Htoro 1

Hroro 3a cemectp 8

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI B MeXKAUCIUITNHAPHBIC CBSI3U

Ne paznienoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO

HauMeHOBaHUE TUCIUTLTHH u3y4eHUe 00eCIeunBaOIUX U 00€CIIeUNBAEMBIX JUCHUILIMH
1 2 3 4 5 6 7 8
[IpenmecTByromye AUCUUILIAHBI
1 Maremaruka + + + + + + + +
2 Marepuansl JIEKTPOHHOH TeX- N N N N N N N N
HHUKH
3 Hanoonexktponuka + + + + + + + +
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4 TBepaoTeabHas JIEKTPOHUKA + + + +

5 dusuka + + + +

6 Xumus + + + +

[Tocnenyromue TUCIUITITUHBI

1 KoncTpynpoBaHue 351€KTPOH-

. + + + + + + + +
HBIX YCTPOUCTB

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETECHIUH, (POPMUPYEMBIX MPH U3YyYCHHU AUCIUIUTHHBI, U BUJOB 3aHS -

THI
§ Bunnl zanstui
= :
= oo ©
) ] < (D
g < rq 8, OpPMBI KOHTPOJIS
E g 5 ]
= =N < =
Q (o8 <
~ = ©
OIIK-1 + + + KonTposnbHas pabota, 3ammura ot-
yeta, Onpoc Ha 3aHATHAX, TecT,
OTt4er 1o MpaKTUYECKOMY 3aHs-
THUIO
OIIK-2 + + + KonTposnbHas pabota, 3ammura ot-
yeta, Onpoc Ha 3aHATHAX, TecT,
OTueT 1o NpakTUYECKOMY 3aHsl-
THUIO
[1K-2 + + + KontposnpHas pabora, 3amuTa oT-
yeta, Onpoc Ha 3aHITUsAX, TecT,
OTtuer 1o MpaKkTUYECKOMY 3aHs-
THUIO

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. [IpakTHyeckue 3aHATHSA (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUH (CEMHUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumMeHoBaHUE MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

o ]
2 z E
3 = =
Z = 5
HasBanus paznenos HaumeHoBaHue mpakTHUECKHUX 3aHATUI (CEMHHAPOB) zF &5
S 2 E
S8 =
a e g
= S
10 cemectp
1 DnexrpoHHast Mopnenb atoma bopa 1 OIIK-1,
TPYKT o [1K-2
CTPYKTYpa Buapl xumudeckux cBszeil. Pacuer sneprun oopaso- 1 IQIK ) ’
KOHJICHCHPOBAHHBIX BaHMSI XUMHUUYECKON CBSI3H. )
MaTepuajioB
Hroro 2
2 Crpykrypa kpucTtaiuioB | Kpucramimdeckoe cTpoeHUE TBEPIBIX TEI. 1 OIIK-1,
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U CIOCOOEI ee Hroro 1 OIIK-2,

OnpeaeIICHUS [IK-2

3 TerioBble CBOMCTBA TerioBbie CBOMCTBA KOHJICHCUPOBAHHBIX MaTepHAIIOB. 1 OIIK-1,

KOH/ICHCUPOBAaHHBIX Hroro 1 OIIK-2,

MaTepuagoB [1K-2

5 CrpykrypHbie nedektsl | JledekTsl B KOHASHCHPOBAHHBIX MaTepraiax. 1 OIIK-1,

B KOH/ICHCUPOBAaHHBIX Hroro 1 OIIK-2,

MaTrepuaiax [1K-2

6 CratucTtuka CraTucTHKa IEKTPOHOB U ABIPOK B KOHIEHCHUPOBAH- 2 OIIK-1,

3JIEKTPOHOB U JIBIPOK B HBIX MaTEpHUasoB. OIlK-2,

KOHJICHCUPOBAaHHBIX Hroro 5 [1K-2

MaTepuanax

8 OnTuueckue cpoiictBa | ONTUYECKHE CBOWCTBA MOIYITPOBOAHHUKOB. 1 OIIK-1,

MOJTYTIPOBOHUKOB Hroro 1 OIIK-2,
[1K-2

Hroro 3a cemectp 8

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 7 =
2 5 =
Bupael camocrositensHON & > O
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIS
paboThI B s 2
= c, =
a o 2
= S}
10 cemectp
1 DOnexrponHas ctpykrypa | [loaroroBka K npakTuye- 16 |OIIK-1, |KontponsHas paboTa,
KOH/JICHCUPOBAHHBIX CKUM 3aHSATHSAM, CEMHUHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot1-
MaTepraioB pam [1K-2 YeT M0 MPAKTUYECKOMY 3a-
[TpopaboTka TeKIHOHHOTO 6 RATHIO, TecT
Marepuaia
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Uroro 30
2 Crpykrypa kpuctaiioB |[loaroroBka k mpaxktuye- 10 |OIIK-1, |KoutponbHas paboTa,
H CIIOCOOEI €€ CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
OIPEIEIICHUS pam [1K-2 4eT 10 MIPAKTUYECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 6 mTHEO, Tect
MaTepuaita
[TonroToBka K KOHTPOIb- 8
HBIM paboTam
Hroro 24
3 TertoBble CBOMCTBA [ToaroroBka k mpakTuue- 10 |OIIK-1, |KontponsHas paboTa,
KOH/JICHCUPOBAHHBIX CKUM 3aHSATHSAM, CEMHUHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot1-
MaTepraioB pam [1K-2 YeT M0 MPaAKTUYECKOMY 3a-
[TpopaboTka TeKIHOHHOTO 6 RATHIO, TecT
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MaTepuana
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 24
4 30HHas Teopus [IpopaboTka ITeKIHOHHOTO 6 |OIIK-1, |Omnpoc nHa 3ausTusx, Tect
KOHJICHCHPOBAHHBIX Marepuaia OIIK-2,
MaTepuajoB Hroro I1K-2
5 CtpykrypHble aedektsl |I[loaroroBka K mpakTude- 10 |OIIK-1, |3amura otuera,
B KOHJICHCUPOBAHHBIX CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |KoutposbsHas pabora, OT-
Marepuanax pam [1K-2 YeT M0 MPAKTUYECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 6 BT, Tect
Marepuaia
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 24
6 Craructuka 31eKTpoHoB |[loaroroska k npakruye- 10 |OIIK-1, |KontponbHas pabota,
U JIBIPOK B CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
KOHJICHCUPOBAHHBIX pam [1K-2 YeT 110 IPAaKTUIECKOMY 3a-
Matepuaax [TpopaboTka TeKIHOHHOTO 6 BaTHIO, Tect
MaTepuaina
[ToaroroBka K KOHTPOJIb- 9
HBIM paboTam
Uroro 25
7 JIndneKTpudecKue u [TpopaboTka JIEKIIMOHHOTO 6 |OIIK-1, |KontponbHas paboTa,
MarduTHBIC CBOMCTBA Marepualia OIIK-2, |Omnpoc Ha 3aHsaTUsX, Tect
KOHJICHCHUPOBAHHBIX Hroro 6 T1IK-2
MaTepuaioB
8 Ontnueckue coiictBa | [loaroroBka k mpakTuye- 10 |OIIK-1, |KoutposbHas pabora,
TIOJIYIIPOBOTHUKOB CKWM 3aHSITHSIM, CEMHUHA- OIIK-2, |Omnpoc Ha 3ansTHSIX, OT-
pam [1K-2 YeT M0 MPAKTUYECKOMY 3a-
HATHIO, Tect
[TpopaboTka JIEKIIMOHHOTO 6 fo, 1ec
Marepuaa
Hroro 16
Hroro 3a cemectp 155
[ToaroroBka u cnava sK3a- 9 DK3aMeH
MEHa
Hroro 164
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aromuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. ®wusuka KOHJCHCHUPOBAHHOIO COCTOSIHUSA: yueOHoe mocobue s By3oB / FO.A. baiikos, B.M.
Ky3uenos. — M.: BUHOM. Jlab6oparopus 3nanuii, 2011. — 294 c. (Hanuuue B 6ubmorexke TYCVYP - 45
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9K3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. CwmupnoB C.B. ®uszuka tBepmoro tena: yaedbnoe nmocooue. — Tomck, TI'Y, 2003. — 276 c. (Ha-
auuue B onbmmoreke TYCVYP - 24 5k3.)
2. ®wusuka tBephoro tena. [lox pemaknuenn Bepemarnna M.K. — M.: Beicmias mkona, 2001. —
238 c. (manuune B oubmuorexke TYCVYP - 14 3k3.)
3. [IlaBnos I1.B. ®usuka tBepaoro tena: YueOuuk ayis By3os / [1.B. [1aBnos, A.®. XoxnoB. — 3-¢
u31., crepeotur. — M.: Beicias mkona, 2000. — 496 c. (manuune B 6ubmuoreke TYCVYP - 60 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. ®dusnka KOHICHCHPOBAHHOTO COCTOSIHHS: Y 4eOHO-METOIUYECKOe MOCcOOue 1o 1abopaTopHBIM
pabotaMm Al CTYJIeHTOB HampaieHus: moarotoBku 11.03.04 «DnekTpoHMKa U HAaHOIJIEKTPOHUKA», 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 (nara oOparieHus:
24.06.2018).

2. CwmupnoB C.B., 3apuxosckas H.B. ®u3nuka KOHAEHCUPOBAaHHOIO cocTosHUA. Pu3uka noiy-
MPOBOJHHUKOB: YUEOHO-METOAMYECKOE MOCOOHE M0 ayUTOPHBIM MPAKTUYESCKUM 3aHSATHIM H CAMOCTOS -
TeJIbHOM pabote mo aucuumiuHaM «®u3nka KOHJEHCHPOBAHHOTO COCTOSIHUA» M «DU3MKa MOTYIPOBOI-
HUKOBY» JIJIA CTYACHTOB HampaiieHU noArotoBku 210100 «DnexkTpoHuka u HaHOAJEKTpOHKUKa» 1 222900
«HaHoTeXHONMOTHsSI U MUKPOCHUCTEMHAsl TEXHUKa». — ToMck: TOMCKUI rocynapCTBEHHbIH YHUBEPCUTET CH -
CTEM yIpaBlieHUs U pa-auodnekTponHuku, 2011. — 35 c. [DnexTpoHHbI pecype]| - Pexum nocryna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Smirnov/Smirnov_FKS UMP.pdf (nara o6pamenus: 24.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
13 yuciia JIun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMU SI[OpOBBSI 1 UHBAJINOI0B HpGZIOCTaBJISIIOTCH B (bopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHSAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jlist i1 ¢ HApYIIeHUSIMU 3PeHusI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYSHHBIM MIPUPTOM.

JIJis1 1ML ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHoOU (opme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Me4aTHOU (opme.

12.4. IIpo¢eccnonasibHbie 0a3bI JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

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

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

3. «®duszuka  TBepmoro - Tema»  [DnekTpoHHBI  pecypc]. -  Pexum  goctyma:
http://journals.ioffe.ru/journals/1

13. MaTepuaJibHO-TeXHHYecKoe ofecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATUN JICKIIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHbTaHHﬁ, TC-
KYILIErO0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTECTAllMU UCIIONIb3YyeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM ITIO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TEXHUYECKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGoparopusi pU3MKH KOHJAEHCUPOBAHHOI'O COCTOSHUSI U MaTepUAIOB 3JIEKTPOHHOM TEXHUKU
yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIOo
TUIIA, TIOMEIIEHHUE JUIsi KypCOBOTO IPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IPOBEIEHHs TPYIIOBBIX UM WHAMBUIYAIbHBIX KOHCYJbTAIMM, MOMEIIECHHE AJs MPOBEACHUS TEKYIIETOo
KOHTPOJISl U IPOMEKYTOUHOM aTTecTaluu

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 119 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JlaGopatopHble MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temme-
paTypHble CBOMCTBA MPOBOJSAIINX MaTeprasioBy, «OObEMHOE U TOBEPXHOCTHOE COIIPOTUBIICHUE U30JISALIN -
OHHBIX Matepuanon», «lIpoOoil TonkoruieHounsix KoHaeHcatopoB (TIIK)», «TemmeparypHas 3aBuUCH-
MOCTb IPOBOAUMOCTH JUAJIEKTPUKOBY», «DOTOAIEKTpUUECKHE CBOMCTBA MOJYNPOBOJHUKOBBIX MaTepHa-
10B», «OnpeneseHne MUPHUHBI 3alIPEIeHHOM 30HbI TOIYIIPOBOAHUKOBY, «Omnpenenenue tepmo-2/C no-
TympoBOAHUKOBY, « D dexT Xomnay, «dddekt [lenpTrey.

- JlaGoparopHoe oOopynoBanue u npubopsl: uzmeputens E7-8 (2 wr.), BomstMeTp B7-22A (5
mt.), amnepmerp @-195, M-253 (2 mr.), UICTOUHUK MOCTOSIHHOTO Toka b5-47, snekrpomerp B73-42,
mynbTUMeETp B7-22A (2 mit.), u3mepurens unmmutanca E7-20, tepaommerp E6-13, neus nabopatopras (2
mit.), npudop ans uccienoBanus npodos TIIK, naGopatopusiit crenn CPII-5 (2 wrT.), Boast™eTp B7-26,
BoJbTMETp 1PppoBoit ®4214, ponsTmerp D238,

HMCTOYHUK MOCTOSTHHOTO TOKa b5-47, usmepurens ummurtanca E7-20;

- KomnbrotepHslie nabopatopHsie paboTsl (4 1miT.);

- [IK (4 wr.);

- Kommuiekt cnienmanu3upoBanHoi yueOHoN MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoe obecrieueHue:

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

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne 11 CAMOCTOSATe IbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yn. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyIOBaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHET» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 00ECTICYECHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3agaHus
1. IlepBas Teopusi CTPOEHHUSI aTOMa BOJOPOJA, KOTOpasi YCHEIIHO OOBSCHsIA Haubosee BaKHBIE
€ro CBOMCTBA ObLIa MPEIOKEHA. . .
1. HeroToHOM;
. DUHIITEHHOM,;
. bopom;
. ie bpoitnem.

B W

. TerparoHasibHble pEIIETKH MOT'YT ObITh:

. IPOCTBIMH, 00BEMO-LIEHTPUPOBAHHBIMH U TPaHELIEHTPUPOBAHHBIMH;
. IPOCTHIMH U 00BEMO-IIEHTPUPOBAHHBIMH;

. IPOCTBIMH U 0A30LIEHTPUPOBAHHBIMU;

. IPOCTHIMH U IPaHELEHTPUPOBAHHBIMHU.

AN W= DN

3. J1i Kakoil cCuCTeMbl XapaKTepHbI CIEAYIOIIME CBOMCTBA: IBE€ KPUCTANIMYECKHE OCU HE MEPIICH -
TUKYISIPHBL YT APYTY, HO TPEThs MEPICHIUKYISIPHA UM 00€UM, TEPUObI TPAHCISAIUN Pa3INYHbI BO
BCEX TPEX HaIIPaBJICHUAX:

1. TpuKIMHHAS;

. TETparoHaJbHas;
. MOHOKJIMHHASI;
. TEKCaroHaJbHas.

B W

. AKyCTHYECKHUE BOJIHBI TIPECTABIISIOT. ..

. 3BYKOBBI€ (0/IHa MPOJIOJIbHAS U JIBE MOINEPEUHbIE);
. 3BYKOBBI€E (JIBE€ IIPO/IOJIbHBIE U JIBE MONEPEYHbIE);
. 3BYKOBBI€ (0/IHa MPOJIOJIbHAS M TPH MOTIEPEYHBIE);
. 3BYKOBBI€ (TPH MPOJIOJIBHBIE U JBE MONEPEYHBIE).

S W= A

CornacoeaHa Ha noprane Ne 34055 12



. ®OHOHBI, KaK U ()OTOHBI, TIOAUUHSIOTCS CTATUCTHUKE. . .
. MaxkcBemna-bonbiimaHa;

. bonpimana;

. ®epmu-/lupaka;

. boze-Ditnmreiina.

W —

. He oka3bIBarOT BIMAHUSA HA TEPMOAMHAMHUYECKUE CBOMCTBA DJIEKTPOHHON CUCTEMBI. ..
. TIJJa3MOHBI;

. (DOHOHBI;

. (hoToHsr;

. MAarHoHEI.

AW~

. [ToBeneHue TennoeMKOCTb MPU BHICOKUX TEMIEPATypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
. Jle0Oas;

. Trononra-IITu;

. DUHIITENHHA;

. ®ypse.

AW =

8. [Ipomecc pacrnpocTpaHeHus Teria OT O60Jiee HArpeThIX AJIEMEHTOB Tella K MEHee HarpeThIM Ha-
3bIBAETCH. ..
1. TEMIIONpPOBOIHOCTHIO;
. TEIJIOBBIM PacIIUPEHUEM;
. TCIIJIOBBIM CXKAaTHUCM,
. TETJIOEMKOCTBIO.

AW N

. B uem cymuocTh npubmmkenus bopua-Onmnenreitmepa?
. OJICKTPOHBI B KPUCTAJJIC HCTIOABUKHBI;

. DJIEKTPOHBI U sIJIpa HETIOIBUYKHBI,

. HCIIOABUWIKHBI TOJIBKO SJpa;

. HEMOJIBUKHBI TOJIBKO 3JIEKTPOHBI.

AW = O

10. Yro o6wsicHsieT monens Kponura-Ilenan?

1. Bu1 BOTHOBOM (DYHKIIMHU 3JICKTPOHA;

2. popmy 30H bpmmiosHa;

3. CyllleCTBOBaHHUE PA3pPEIICHHBIX U 3alPEILEHHBIX 30H;
4. HAIMYWE KPUCTAJUTMIECKOTO TTOJIA.

11. PexoMOuHaIs, TPH KOTOPOH IIEKTPOH MPEKIE, YeM PEKOMOMHUPOBATH C IBIPKOW, 3aXBaThIBA-
€TCsl HEKOTOPBIM JIOKAJIbHBIM LIEHTPOM, UMEIOIIUM YPOBEHb SHEPTHH B 3aMpELIEHHOM 30HE, a 3aTeM Mepe-
XOJIUT B BAJICHTHYIO 30HY U PEKOMOUHUPYET C JbIPKOMN, HA3bIBAETCA. . .

1. npuMecHO# peKoMOUHAIHEH;

2. pekoMOMHAIIMEH Yepe3 JTOKATbHBIC COCTOSHUS;

3. MEXMPUMECHOW PEKOMOMHAIINECH;

4. >KCUTOHHON PEKOMOMHAITHEH.

12. B MeX30HHOU M3ITy4aTeIbHON PEKOMOMHAIIMN MOTYT y4aCTBOBATh. ..
1. TonpKO (POTOHBI;

2. TOABbKO (DOTOHBI U DIIEKTPOHBI;

3. TOJIBKO JIEKTPOHBI U JABIPKH;

4. TonbKO (DOTOHBI U ABIPKHU.

13. Jlns xapakTepUCTUKH PEKOMOMHAIIMOHHBIX MPOLECCOB B IMOJYNPOBOJHUKE BBOIUTCS MOHS-

THC...
1. Bpemsi )KU3HU HEOCHOBHBIX HOCUTENEH 3apsija;
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2. BpeMsl )KM3HU OCHOBHBIX HOCUTEJEH 3apsija;
3. KOHILIEHTpallui HEOCHOBHBIX HOCUTENEH 3apsa;
4. KOHI_IeHTpaL[I/II/I OCHOBHBIX Hocheneﬁ 3ap5ma.

14. Monenb, B KOTOPOI ONMKMCAHO BBISBICHHE 3aBUCUMOCTH BPEMEHH >KM3HU AJIEKTPOHHO-IBIPOY-
HBIX T1ap OT MOJIOKEHUsI YpoBHSI DepMH, HOCUT Ha3BaHHUE. ..

1. Xomna-1lloxknu-Puna;

2. bonpMmana;

3. Oxe;

4. boze-DHHIITEHHA.

15. Iornomenre cBeTa MOJYIPOBOAHUKOM, CBSI3aHHOE C BO3OYKIIEHHEM KOJICOAHHMN KPUCTAJIIH -
YECKOM pelIeTKH, Ha3bIBAIOT ... OTJIOIMICHUEM.

1. peleToYHbIM;

2. IPUMECHBIM;

3. COOCTBEHHBIM;

4. S5KCUTOHHBIM.

16. Yro xapaxkTepu3yeT Ko3(h(HUIIMEHT NOTTIOMIEeHNUS ?

|. HIHTEHCUBHOCTB CBETA, MPOILIE/AIIETo Yepe3 oopasers;

2. UIHTEHCUBHOCTH CBETA, MOIJIOIIEHHOTO B 00pasIie ¢ eIMHUYHON TOJIIIMHOM;
3. HHTEHCUBHOCTb CBETA, MTOTJIOMIEHHOTO B 00pas3Iie B €IMHUILY BPEMEHU;

4. MHTEHCUBHOCTH CBETa, BOLIE/IIET0 B 0Opasell.

17. Kakue 3aKOHBI 1OJIKHBI BBIIOJIHATHCS IPU B3aUMOJICHCTBUU KBAaHTOB CBETA C AJIEKTPOHAMU?
1. 3aKOHBI COXpaHEHUs BOJIHOBOI'O BEKTOPA U YaCTOTHI;

2. 3aKOHBI COXPAaHEHUS YHEPTUU U KBa3UMMITYJIbCA;

3. 3aKOHBI COXpAaHEHUS YHEPTUU U TEMIIEPATyPhI;

4. 3aKOHBI COXPAHEHUS KBa3UUMIIYJIbCA U CKOPOCTH.

18. Kak Ha3bpIBaeTCsl MOIJIOIIEHHUE, CB3AHHOE C AJIEKTPOHHBIMU MEPEXOJaMU BHYTPHU Pa3pelICH-
HBIX 30H?

1. dyHmaMeHTaNbHOE TOTIIONICHUE;

2. morJoIieHne cBOOOIHBIMU AJIEKTPOHAMH;

3. BKCUTOHHOE IOIJIOLICHHE;

4. mpuMECHOE MOTJIOLIECHHE.

19. Uto Takoe JIOMUHECIICHIS?

1. TerIoBOE U3NTydYeHUE TBEPIBIX TE;

2. OTpaKEHHE U MIPEIOMJICHUE TBEPIBIM TEJIIOM CBETA;

3. cBeUEHUE TBEP/BIX TEJ MPH MPOTEKAHUU Yepe3 HUX JIEKTPUUECKOTO TOKA;
4. n30BITOYHOE HAJ| TETUIOBBIM U3JTYYCHHEM CBEYCHHE TBEP/IBIX TEI.

20. B cinydae HEBBIPOKIECHHOTO MOJTYTPOBOJHUKA

1. pynkuuto Gepmu-/lupaka BO3MOKHO 3aMEHUTH Ha yHKIMIO bo3e-DiiHmTeiina;

2. pynkauro bo3e-DitHITeitHa BO3MOXKHO 3aMeHHUTh Ha PyHkuio Depmu-/{upaka;

3. ¢pyukmro Oepmu-/lupaka BO3MOXKHO 3aMeHUTH Ha (hyHKITMIO MakcBenna-bonbivana,
4. pyskmuio MakcBemia-bonpiMana MoKHO 3aMeHHUTh Ha PyHkmuio Depmu-/lupaka.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1. Mogens atoma bopa.

2. KBaHTOBO-MEXaHHYECKOE OINMCAaHHE CTPOEHUE aToMa (AJIEKTPOH KaK BOJHA M KaK YacTHIIa,
AJIEKTPOH U NOTEHIUAIbHBIN Oapbep, KBAHTOBBIN OCLIHILISATOD).
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3. Buasr xumuueckux cBszeil. MexaHn3m o0pa30BaHUs XUMHUECKOH CBSI3U.
4. Ilpsamas u obpartHas pemerka. Muaekcs Muiepa.
5. 3onbl bpunmosna.

6. TemoemkocTh TBepAbIX Ten. Teopus DiHinTeitna. Teopus Jebas. Ilpubmmkenue J{ronoHra-
IItn.

7. XapaKkTepucTUIECKOEe PEeHTIEHOBCKOE n3mydeHue. 3akon Bynsda-bparra.

8. TerionpoBOIHOCTH TBEPABIX TN (AUIIEKTPUKOB, METAIIIIOB U MOIYIIPOBOAHUKOB).

9. Monens cBOOOAHBIX 3IEKTPOHOB Jlpyre.

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

Makcgenna-bonbimana).

11. KoHtieHTparus 31eKTPOHOB U JBIPOK B COOCTBEHHBIX MOIYITPOBOJHUKAX.

12. TemmepatypHast 3aBUCUMOCTb ypoBHsI DepMu B COOCTBEHHBIX MOYITPOBOJHUKAX.

13. DneKTponpoOBOIHOCTh METAIIJIOB U MOIYIPOBOJHUKOB.

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

15. PaBHOBECHas CTaTUCTUKA 3JIEKTPOHOB B TPUMECHBIX MOJYIPOBOIHUKAX.

16. TemneparypHasi 3aBUCUMOCTb KOHLIEHTPAIIUK HOCUTEIIEH 3apsaa u ypoBHa Depmu B peabHbIX
MOJIYIIPOBOJHUKAX.

17. IIpumecHbIe TOTYNPOBOAHUKHU. AKLIETITOPHI U JOHOPBI.

18. IlogBr>xHOCTH HOCHUTENEN 3apsA0B. Bunbl paccenBanus.

19. DddexTrBHAS Macca TEKTPOHOB U JABIPOK. DPPEKTHBHAS IUIOTHOCTh COCTOSIHUH.
20. Ionsapuzauus. Bunael nongpuzanuu. Buapl AM3IEKTpUYECKUX TOTEPS.

21. Buapl MarHuTHBIX MatepuanoB. Kiaccugukaiys MaTepruanoB 0 MarHUTHON BOCTIPUMMYHBO -
ctu. Temneparypa Kropu.

22. Inddys3us u apeid HocuTenen 3apsaa.
23. OCHOBHbBIE MEXaHU3MBbI TIOTJIOIICHUS CBETA B MOIYNPOBOJHUKAX.

24. OnTuyecKkue CBOMCTBA MOIYIPOBOAHUKOB. JIFOMUHECIICHITUA.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
1. Xumunueckas cBsi3b. KpUCTaIIMUECKOE CTPOEHHME KOHIEHCUPOBAHHBIX COCTOSIHMM. TersioBble
CBOMCTBA KOH/IEHCUPOBAaHHBIX MaT€pHaJIOB.
2. KoHueHTpaLus 3J1eKTpOHOB U JBIPOK B METaJlJIaX M MOIXYyNpPOBOAHUKAX. Je(heKThl B KOHJEHCH -
POBaHHBIX MaTepuanax. J{uanekTpuueckue 1 MarHUTHbIE CBOWCTBA AUAJIEKTPUUYECKUX MaTEpPHUAJIOB.
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14.1.4. Tembl 0IPOCOB HA 3aHATHAX

. DNEKTpOHHAs CTPYKTYpa KOHJIEHCHPOBAHHBIX MaTepUAJIOB
. CTpyKTypa KpHCTaJJIOB U CLIOCOOBI €€ OIpeieICHHs
. Konuenuus kBa3ndactuil B KOHACHCUPOBAHHBIX MaTepuaiax
. @OHOHHBIN CHEKTP (TEIIOBBIE KOJICOAHUS B KPUCTAILIIC)

. TermoBbIe CBOKCTBA KOHACHCUPOBAHHBIX MAaTEPUATIOB
. 30HHAas TEOpHs KOHAECHCUPOBAHHBIX MaTEpUAJIOB

. CraTucTHKa 3JeKTPOHOB U JBIPOK B KOHJAECHCHPOBAHHBIX MaTepHaiax
. CtpykTypHBI€ Ie(eKThl B KOHACHCUPOBAaHHBIX MaTepHajax

9. JlusneKkTpuyecKkrue U MarHUTHbIE CBOMCTBA KOH/IEHCUPOBAHHBIX MaTepHaloB
10. CtaTucTuka 3JI€KTPOHOB M ABIPOK B IPUMECHBIX MOITYTPOBOJHUKAX
11. OnTuyeckue cBOKWCTBA NOIYIPOBOAHUKOB

14.1.5. Bonipocs! /151 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHAPaM
1. DnexTpoHHas CTPYKTypa KOHJIEHCUPOBAHHBIX MaTepHaIOB

2. CTpyKTypa KpUCTAIIJIOB ¥ CIIOCOOBI €€ OIpeAeIICHUS

3. ®OHOHHBIN CHEKTP (TEIIOBBIE KOJICOAHUS B KPUCTAILIIE)

4. TennoBbI€ CBOMCTBA KOH/IEHCUPOBAHHBIX MaTepHalioB

5. Cratuctrka SJICKTPOHOB U ABIPOK B KOHACHCUPOBAHHBIX MaTrcpualax

6. CTpyKkTypHBIE 1e(QEKThI B KOHJICHCUPOBAaHHBIX MaTepHaIax

7. CraTHCTHKA JIEKTPOHOB U ABIPOK B IPUMECHBIX MOITYIIPOBOJAHUKAX

8. OnTuyeckue cBOICTBA MOIYIPOBOJHUKOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbS U HHBAJINI0OB

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTIAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14,
Ta6Jmua 14 — I[OHOJ'IHI/ITeJIBHLIC MaTtepuajibl OLICHUBAHUSA IJId JIUL C OrPAaHUYCHHBIMU BO3MOKHOCTAMU

310POBbS U HHBAJINIOB

Kareropuu
o0yJarommxcs

Buanl 1OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB 00YyUCHUS

C napymeHusMu
cryxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napyueHusaMu
3peHUs

CobecenoBanue o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHOUBUYaJIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

[IpenmyiiieCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU

C orpaHu4YeHHSIMH 110
00IIeMe TUITUHCKUM
MOKa3aHUsIM

TecTbl, NCEMEHHBIE CAMOCTOSATENILHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO MPOBEPKA
METOAAMM UCXOOA U3 COCTOAHUA
o0ydJaromierocst Ha MOMEHT ITPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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