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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, 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 COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
7 cemectp 8 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 16 12 4
Jlexknuu 8 4 4
[IpakTuueckue 3aHATHS 8 8

CamocrosTenbHas paboTa (Bcero) 119 92 27
[ToaroroBka K KOHTPOJIBHBIM paboTaM 24 24 0
IIpopaboTKa JEeKIMOHHOTO MaTepuana 55 28 27
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[ToaroroBka Kk MpaKTUYECKUM 3aHSATHUSIM, 40 40 0
CeMHHapam

Bcero (0e3 ax3amena) 135 104 31
IloaroroBka u caada dK3aMeHa 9 0 9
OO01mas Tpy10eMKOCTb, 4 144 104 40
3auetHble EauHuIb! 4.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

= = | ag 2 £
3 2 S | g 5 2
: S s o3 2 0
Ha3Banus pa3nenoB IuCHUIITUHBL i ) o, o 2 & &
= = = s 0 z E
o, < o M o 3
EEE I
7 cemecTp
1 DnexTpoHHast CTPYKTypa KOHJAEHCHPOBaH- | 4 30 35 OIIK-1, OIIK-2,
HBIX MaTE€pHaJIOB I1K-2
2 CTpyKTypa KpUCTAIIJIOB U CIIOCOOHKI €€ 1 2 26 29 OIIK-1, OIIK-2,
ONpENCIICHUS [TK-2
3 TenyoBble CBOMCTBA KOHACHCUPOBAHHBIX 1 2 26 29 OIIK-1, OIIK-2,
MAaTepUaIIOB [K-2
4 3oHHas TeOpHsl KOHJAEHCUPOBAHHBIX MaTe- 1 0 10 11 OIIK-1, OIIK-2,
pHaJIoB [K-2
Hroro 3a cemectp 4 8 92 104
8 cemecTp
5 CtpykTypHbIe Ae(dEeKThl B KOHICHCUPOBAH- 1 0 9 10 OIIK-1, OIIK-2,
HBIX MaTepuaiax [IK-2
6 CraTHCTHKA 3JIEKTPOHOB U JBIPOK B KOHJICH- 1 0 9 10 OIIK-1, OIIK-2,
CHPOBaHHBIX MaTepuaax [1K-2
7 JIM3I€KTpUYEeCKUE U MarHUTHBIE CBOMCTBA 1 0 0 1 OIIK-1, OIIK-2,
KOH/ICHCUPOBAaHHBIX MATEPHAJIOB [K-2
8 OnTruyeckue CBOMCTBA MOITYNPOBOJHUKOB 1 0 9 10 OIIK-1, OIIK-2,
IK-2
Hroro 3a cemectp 4 0 27 31
Hroro 119 135
5.2. Coaep:xanue pa3aejioB IUCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
2 P=a=1
2 2 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JIEKIUSM) zF &5
o S E
=
= | £
= S
4
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7 cemecTp

1 DnekrpoHHas
CTPYKTYpa
KOHJICHCHPOBAaHHBIX
MaTepHaIoB

Henu u 3apaun nucuuiimebl. Monens aroma bopa.
KBaHTOBO-MexaHHYECKOE OMMCAHUE CTPOCHHUS aToMa.
DNEKTPOH KaK BOJHA M KaK YacTHUIA. DJIEKTPOH U IO-
TEHIUAJTBHBIN 6apbep. KBaHTOBBIN OCIIMILIATOp. XHU-
Mudeckas cBsi3b. O0pazoBanue Momekyin. O0o0re-
ctBiieHue 31eKTpoHOB. Meton JIKAO. MoHnHas cBsI3b.
Crtpoenue mosekyn. CBsi3b B TBEPJIbIX TeaX: HOHHAS,
KOBaJIeHTHas, cuiibl Ban-nep-Baanbca, BogopoaHas,
MeTaJUTHYeCKas.

Hroro

OITK-1,
OI1K-2,
TK-2

2 CTpyKTypa KpUCTaJIOB
H CIIOCOOEI €€
OTIPEICTICHHSI

[IpocTeie U cn0KHBIE KPUCTAIUINYECKHUE peleTky. Pe-
nretka ¢ 6azucom. Muaexkcel Munepa. O6patHast pe-
mietka. OnpenieneHue KpucTalImuecKuX CTPYKTYp
MOMOILBIO AU(DPAKIIMK PEHTI€HOBCKUX Jiyueil. CTos-
4yue BOJIHBL. 30HBI bpriimosHa.

HUroro

OITK-1,
OI1K-2,
TK-2

3 TermnoBble CBOHMCTBA
KOH/ICHCUPOBAaHHBIX
MaTepHUaioB

@OHOHBI. DNEKTPOHBI TPOBOAUMOCTH. [111a3MOHBL.
[Monsiponsl. DxcuTonsl. MarHoHs!l. TemmoBsie Koneda-
HUs. AMIuATyapl. HopManbsHbie KojeOaHus mpocToi
oJHOMepHOH peweTku. HopmanbeHble konedanus ox-
HOMEpHOM perieTku ¢ 6a3ucoM. CrekTp HOpMaJbHBIX
KoneOaHui pemeTky. TennoéMKoCcTb TBEPABIX TEIN.
3akoH J[rononra — IItu. Teopus TemnoéMkocTu DitH-
mreitHa. Teopus Teruioémkoctu Jlebas. Termnoém-
KOCTh METaJUIOB. YUeT BKJIaZa CBOOOAHBIX AJIEKTPO-
HOB. TemnoBoe pacmupenue TBEpAbIX Tei. Ternonpo-
BOJIHOCTH TBEPABIX TeJ. TermIonpoBoJHOCTh, 00Y-
CJIOBJICHHAsI aTOMHBIMH KojieOaHusIMH. TeronpoBo-
HOCTh METAJUIOB. YUET BKJIaZa CBOOOHBIX AJIEKTPO-
HOB. I dy3ust B TBEpABIX Temax

Hroro

OIIK-1,
OIK-2,
TK-2

4 3onHHas Teopus
KOHJICHCHPOBaHHbIX
MaTepuaioB

AnabaTHYecKoe U OTHOAICKTPOHHOE PHUOIIKEHHE.
[Tpubnmxenue cBOOOIHBIX MEKTPOHOB. [Ipubmimke-
HUE CHIIBHOCBSI3aHHBIX AJIEKTPOHOB. [Ipnbmmkenne
cJ1a00CBSA3aHHBIX 3JEKTPOHOB. DHEPreTUYECKHI
CIEKTp IEKTPOHOB B KpucTaie. ¢pdeKkTuBHas Mac-
ca 3JIeKTPOHa.

Htoro

OITK-1,
OI1K-2,
TK-2

Hroro 3a cemectp

8 cemecTp

5 CtpykTypHBbI€ 1e(PEKThI
B KOHJICHCHPOBaHHBIX
Marepuaiax

Knaccudukanus gedgexrtos. TeraoBbie TOUCUHbIE Jie-
(exThl. PaBHOBECHAs! KOHLIEHTpALMS TOYSUHBIX Jie-
¢ekroB. TerioBbie nedeKThl B OMHAPHBIX KPUCTAI-
nax. Panguanmonnsie nedextsl. Jucnokanuu. Kontyp
u BekTop broprepca. [lepexTsr ynakoBKku 1 4acTH-
Hble AuciIoKanuu. I'panuibl 3epeH. JleexTsl B HecTe-
XHUOMETPUYECKHUX KpUCTaJIIax.

HUroro

OITK-1,
OI1K-2,
TK-2
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6 Cratuctuka
3JIEKTPOHOB U JBIPOK B
KOHJICHCHPOBaHHBIX
MaTepuanax

@yHKIUA pacnpeieNeHus AEKTPOHOB U ABIPOK IO
cocTosiHUAM. DYHKIHS TIOTHOCTH COCTOSIHUU TS
3JIEKTPOHOB U JBIPOK. BbIuKMCleHre KOHIEHTpauuu
3JIEKTPOHOB B 30HE MPOBOAUMOCTHU. KOHIIEHTparus
AJIEKTPOHOB U JBIPOK B COOCTBEHHOM IMOYTIPOBOTHH-
ke. TemneparypHasi 3aBUCUMOCTh YPOBHSI DepMu.
CreneHp 3an0JIHEHUS IPUMECHBIX YpoBHEU. KoHIleH-
TpaLUU IEKTPOHOB U JBIPOK B 30HaX. [IpuMecHsbIN
MOJIYITPOBOJHUK. 3aBUCUMOCTh ypoBHs dDepmu oT
KOHIIEHTpPAI[UU IPUMECH U TEMIIEPATyphl JJI1 HEBBIPO-
IEHHOTO MOIYIPOBOIHUKA. 3aBUCUMOCTb YPOBHS
®depmu OT TEMIEPATYPHI JJI1 HEBBIPOKIECHHOTO MOy~
MIPOBOJTHUKA C YACTUYHO KOMIIEHCUPOBAHHOM ITpUMe-
cwto. [IpuMecHbIe OYyIPOBOAHUKYU MIPU OYEHBb HU3-
KHX TeMriepatypax. Kpurepuii CUuiapHOTO JierupoBa-
Hus. CBOMCTBA CHIIBHOJIETUPOBAHHBIX MOIYITPOBO/I-
HUKOB.

HUroro

OIIK-1,
OITK-2,
TK-2

7 lnsnexrpudeckue u
MarHuTHBIE CBOMCTBA
KOH/JIEHCUPOBAaHHBIX
MaTepuasioB

[Tonspusanus KOHACHCUPOBAHHBIX MATEPUAIIOB.
OCHOBHBIE XapaKTEPUCTUKH. DIIEKTPOHHAS yIpyTast
nossipusanus. Mlonnas ynpyras nonsipuzanus. u-
noJibHas ynpyras nosispusanus. OcoOeHHOCTH TeIo-
BOM nosisipu3anuu. FMloHHas TerioBas noysipu3anus.
DneKkTpoHHas TeIuIoBas noispusanus. JunonpHas
TeruioBas nosspusanus. CBsA3b MEXAy AUAJIEKTpUYe-
CKOM MPOHUIIAEMOCTBIO U MOJISPU3YyEMOCThI0. HacToT-
Has 3aBUCUMOCTb JUIIEKTPUUECKON ITPOHULIAEMOCTH.
Juanextpuueckue norepu. Knaccuduxarus MaraeTu-
koB. [Ipupona quamarnetusma. [Ipupona napamarse-
tu3Ma. GeppoMarHeTH3M.

Hroro

OITK-1,
OITK-2,
TK-2

8 OnTuueckue CBONMCTBA
MOJIYIIPOBOIHUKOB

Onrtuyeckue ko3duumenTs. OCHOBHBIE MEXaHU3MBbI
HOTJIOIIEHHUS CBETa B MOIynpoBogHUKax. CoOCTBEH-
HOE MOTJIoLIeHne. DKCUTOHHOE noromeHue. Onruye-
CKO€ IOMIOIIEHHE ¢ ydacThueM npumMecei. IIpumecnoe
U MeXnpumecHoe norsnoienue. Iornomenne cBo6oa-
HBIMU HOCUTEAMU 3apsaa. [lnasmMenHoe nornome-
Hue. DOHOHHOE MOMIOLIEHHE.

HUroro

OIIK-1,
OITK-2,
TK-2

Hroro 3a cemectp

4

Hroro

8

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NMpeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) TUCHUATIIMHAMHA
Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (TTOCIEIYIOMIMMHI) TUCHUTUTMHAMHY MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HaumeHnoBanme JUCITUITIINH

No paznenoB qaHHOM MUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
M3ydeHre 00ecneurBaronuX U 00eCcneunBaeMbIX JUCIIUILTUH

1 2 3 4 5

6

7

8

[IpenmecTByronme qUCUUILIMHBI
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1 MaremaTuka + + + + + + + +
2 Marepuansl JIEKTPOHHOH TeX- N n n N n n N N
HUKU

3 TBepaoTenbHas SIEKTPOHUKA + + + +

4 ®duszuka + + + +

5 Xumus + + + +

[Tocnenyromue TUCHUIIITUHBL
1 HanosnektpoHuka + + + + + + + +

5.4. CooTBeTcTBHME KOMIIETCHUM A, JopMHUpyeMbIX IPH U3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3agstuin
= .
= i =
] =] < ®
5 < © 2. OPMBI KOHTPOJIS
: .
= = 5 =
g g s
~ = @)
OIIK-1 + + + KontposnpHas pabora, 3amuTa oT-
yeta, Onpoc Ha 3aHITUsAX, TecT,
OTuer 1o MpaKTUYECKOMY 3aHs-
THUIO
OIIK-2 + + + KonTponbHas paboTta, 3ammra ot-
yeta, Onpoc Ha 3aHATUsAX, TecT,
OTtuer o MpaKkTUYECKOMY 3aHs-
THUIO
IIK-2 + + + KonTponsnas padota, 3ammura oT1-
yeta, Onpoc Ha 3aHATUAX, TecT,
OTuer 1o MpaKTHYECKOMY 3aHs-
THUIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)

A v o
= 2 E
3 = =5
Z > 5
Ha3Banus paznenos HaumeHOBaHNE IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
: 2 s
> o =
a B>
= o
7 cemecTp
1 DnexkrpoHHas Monens atoma bopa 2 OIIK-1,
CTPYKTypa N I1K-2
PYKTYP Bunsl xumuueckux cpsizei. Pacuet sHeprun o6paso- IQIK ) ’
KOH/JIEHCUPOBAaHHBIX " -
OHJICHCHPO BaHUSl XMMUYECKOU CBS3H.
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MaTepHaJIoB Hroro

2 Crpykrypa kpuctaiuioB | Kpucramindeckoe cTpoeHUE TBEPbIX TEI. OIIK-1,
U CIOCOOEI ee Viroro OIIK-2,
ONpeACIICHUS [1K-2

3 TensoBsle CBOMCTBA TemnoBbie CBOMCTBA KOHAEHCUPOBAHHBIX MAaTEPHUAIIOB. OIIK-1,
KOHJICHCUPOBAHHBIX Htoro OIIK-2,
MaTepuajioB [1K-2
Hroro 3a cemectp 8

Hroro 8

9. CamocrosiTesibHasi padora
Bunbl camocTosTeNnbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabymite 9.1.
Ta6muia 9.1 — Buabl caMoCTOsITEIbHON paboThl, TPYAOEMKOCTh M (HOPMHUpPYEMbIe KOMIIETEHIHH
3 @]
= Z £
s | i3
Bunael camocrostensHON = > 0
HazBanus pa3znenos ZF &5 DopMbl KOHTPOJIS
paboTEI L s 2
X g8 =
a e g
= S
7 cemecTp
1 OnexrponHas ctpykrypa | [loaroroBka K npakTuye- 16 |OIIK-1, |KontponsHas paboTa,
KOHJICHCHUPOBAHHBIX CKUM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot1-
MaTepuagoB pam I1K-2 YeT M0 MPAKTUYECKOMY 3a-
HATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 6 fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 8
HBIM paboTam
Uroro 30
2 CrpykTtypa kpucramioB |Ilogroroska k nmpaktuye- 12 |OIIK-1, |KonutponbHas paboTa,
U CIOCOOEI ee CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3aHsTUsIX, OT-
OIIpECIICHUSA pam [1K-2 YeT 110 IPAaKTUYECKOMY 3a-
[IpopaboTka JIEKIIHOHHOTO 6 HaTHIo, Tect
MaTepuana
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 26
3 TermoBble CBOMCTBA [ToaroroBka k mpakTuye- 12 |OIIK-1, |KontponsHas paboTa,
KOHJICHCHUPOBAHHBIX CKUM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusx, Ot1-
MaTepuagoB pam I1K-2 YeT M0 MPAKTUYECKOMY 3a-
HTHIO, TecT
[TpopaboTka JIEKITMOHHOTO 6 fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 8
HBIM paboTam
Uroro 26
4 3oHHas Teopus [TpopaboTka JIEKIIMOHHOTO 10 |OIIK-1, |Ompoc Ha 3ausTUAX, Tect
KOHJICHCUPOBAHHBIX Marepuasa OIIK-2,
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MaTepuagoB Hroro 10 |IIK-2
Uroro 3a cemectp 92
8 cemecTp
5 Ctpykryphbie aedektsl | [IpopaboTka JTeKIIMOHHOTO 9 |OIIK-1, |3ammra otyeta, Tect
B KOHJICHCUPOBAaHHBIX Marepuala OIIK-2,
Marepuanax Hroro 9 [IK-2
6 CratucTuka 351eKTpoHOB | [IpopaboTka JIEKIIMOHHOTO 9 |OIIK-1, |Omnpoc Ha 3anatusx, Tect
U JIBIPOK B Marepuala OIIK-2,
KOHJICHCUPOBAHHBIX Hroro 9 TIK-2
MmarepHaiax
8 Ontuueckue cpoiictBa | [IpopaboTka JIEKIIMOHHOTO 9 |OIIK-1, |KouTpomabHas pabora,
IIOJIYIIPOBOJHUKOB Marepuaia OIIK-2, |Omnpoc Ha 3aHATHAX, TecT
Hroro g |TIK-2
Hroro 3a cemectp 27
IToaroroBka u caaya dK3a- 9 OK3aMeH
MeEHa
Hroro 128

10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. ®wusuka KOHJCHCUPOBAHHOTO COCTOSIHUSA: yueOHoe mocobue it By3oB / FO.A. baiikos, B.M.
Ky3nernos. — M.: BUHOM. Jlabopatopus 3nanmii, 2011. — 294 c. (Hanuuue B 6mbmuorexke TYCVYP - 45
9K3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. CwmupnoB C.B. ®uszuka TBepmoro tena: yaedbnoe nmocooue. — Tomck, TI'Y, 2003. — 276 c. (Ha-
auuue B onbmoreke TYCVYP - 24 5k3.)
2. ®wusuka tBephoro tena. [lox pemaknumenn 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-MeTOAUYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. ®usuka KOHICHCHPOBAHHOTO COCTOSIHHS: Y 4eOHO-METOIUYECKOe MOCcoOue 1o 1abopaTopHBIM
pabotaMm aJisi CTyJIeHTOB HampaieHus: noarotoBku 11.03.04 «DnekTpoHMKa M HAaHOIJIEKTPOHUKA», MPO-
¢unb «lIpombinuiennas snexktponuka» / Caspyk E. B., Kapanckuit B. B., Cmupnos C. B. - 2016. 43 c.
[OnexTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6275 (nmara oOparieHus:
24.06.2018).

2. CwmupnoB C.B., 3apuxosckas H.B. ®u3nka KOHAEHCUPOBAaHHOIO cocTosHUA. Pusuka nomy-
IIPOBOJIHUKOB: Y4eOHO-METOIMUECKOEe 1MOCOOUe MO ayIUTOPHBIM MPAKTUYECKUM 3aHSATHSIM U CaMOCTOS -
TeJIbHOM pabote mo aucuumuHaM «®du3nka KOHJEHCHPOBAHHOTO COCTOSIHUA» M «DU3MKa MOTYIPOBOI-
HUKOBY» JIJIA CTYACHTOB HampaBiieHU moArotoBku 210100 «OnexkTpoHuka u HaHOAJEKTpOHHKa» 1 222900
«HaHoTexXHONOTHsI U MUKPOCUCTEMHAsl TEXHUKa». — ToMck: TOMCKHI rocynapCTBEHHbBIN YHUBEPCUTET CH -
CTEM yHOpaBlieHUs U pa-auodnekTpoHuku, 2011. — 35 c. [DnexTpoHHBI pecype]| - Pexum nocryna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii _kompleks
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%20disciplin/Smirnov/Smirnov_FKS UMP pdf (nata oopamenus: 24.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. «eLIBRARY.RU» [OnekTpoHHblil pecypc]: HaydHas 31eKTpoHHas 6ubnuoreka. — Pexxum no-
cryma: http://elibrary.ru

2. «Hayuno-o0pazoBarenbublii nmopran TYCYP» [OnexktpoHHbI pecypc]: HaydyHO-00pa3zoBa-
TEJBHBIN TOpTaa yHuBepcuTeTa. — Pexxum nocryna: http://edu.tusur.ru/

3. «®uzuka  TBEpAOro  TEIaA» [DneKkTpoHHBI  pecypc]. - Pexum  pocryna:
http://journals.ioffe.ru/journals/1

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuabHO-TEXHMYECKOE M NPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALIMHU IO JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGoparopusi GpU3MKH KOHIEHCUPOBAHHOTO COCTOSHUS M MAaTEPUAJIOB 3JIEKTPOHHOU TEXHUKH
yueOHasi ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHass ayaAuTOpHs IS TIPO -

BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHApPCKOrO
TUTA, TIOMEIICHUEe JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT), MOMEUICHUE s
MIPOBEJCHUS TPYNIOBBIX UM MHIWBUIYaJIbHBIX KOHCYJbTAIM, MOMEIICHHE AJIi MPOBEACHUS TEKYIIEro
KOHTPOJISI M POMEXKYTOUHOM arTecTaliuu

634034, Tomckas obmactp, . Tomck, Bepmmauna ynuna, a. 74, 119 aya.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- JJaGoparopHbie MakeThl: «TeMrepaTypHbie CBOMCTBA (heppOMAarHUTHBIX MaTeprayioBy, «Temrie-
paTypHbIE CBOHCTBA MPOBOISAIINX MaTepHAIOB), «OOBEMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JISIIN -
OHHBIX MaTepuaiioBy», «IIpoboit TonkorieHoyHbx KoHAeHcaTopoB (TIIK)», «TemmeparypHas 3aBUCH-
MOCTb IPOBOAMMOCTH JTUAJIEKTPUKOBY», «DOTORIEKTPUUECKUE CBOMCTBA IMOJYIPOBOJHUKOBBIX MaTepua-
J0BY», «OnpeneneHrne MUPUHbBI 3aMPEIICHHON 30HbI MTOJIYIIPOBOAHUKOBY, «Onpenenenne tepMo-IC no-
JTYIPOBOJHUKOBY, «ddekt Xomray, «dpdext [lenbToer.

- JlaGoparopHoe obGopymoBanue U npuoOopsl: usMmeputenab E7-8 (2 mrT.), Bompt™MeTp B7-22A (5
wt.), amnepmerp ®-195, M-253 (2 mT.), KICTOYHHUK MOCTOSTHHOTO ToKa b5-47, snextpomerp B73-42,
MynsTUMETP B7-22A (2 mT.), m3meputens ummutanca E7-20, repaommetp E6-13, meus nabopatopHas (2
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mt.), mpudop amst uccnenosanus npodost TIIK, maGoparopusiit crenn CPII-5 (2 wt.), BonsT™MeTp B7-26,
BobT™METP ItpoBoit ®4214, BonmeTmeTp D238,
MCTOYHHUK MOCTOSHHOTO ToKa b5-47, uamepurens ummuranca E7-20;
- Komnistotephsie 1aboparopHbie paboThI (4 mT.);
- [IK (4 mt.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoe obecrnieueHue:
— LibreOffice
Microsoft Visual Studio 2010
PTC Mathcadl13, 14
— Windows XP

13.1.3. MarepuajibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHMS:

- yueOHast MeOerb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMM BO3MOYKHOCTSMH 3/10POBbSI U WHBAJIWJIAMHU
OCYILECTBIIIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEr0 U CHEeIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEMOaBaHUS I 00YJarOIINXCS
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOU 3aHUMAIOTCA
oOyJaromuecs C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJlaif/la Ha 3KpaHe) MpU MOMOIIY BUCOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. IlepBast Teopusi CTPOCHHsI aToOMa BOJOPOA, KOTOpasi YCHENTHO OOBSACHsIa HAauboJee BaKHBIC
€ro CBOICTBa ObLIA MPEIOKEHA. . .
1. HeroTOHOM;
. OUHIITEHHOM;
. bopom;
. ie bpoiinem.

AW

. TerparoHasibHbI€ PELIETKU MOTYT ObITh:

. IPOCTHIMH, 0OBEMO-LIEHTPUPOBAHHBIMU U IPAHELIEHTPUPOBAHHBIMU;
. IPOCTBIMHU U 00BbEMO-LIEHTPUPOBAHHBIMH;

. IPOCTHIMU U 0a30LIEHTPUPOBAHHBIMU;

. IPOCTBIMU U I'PAHELICHTPUPOBAHHBIMU.

AW = DN

3. 11 Kakoil CUCTEMbI XapaKTEPHbI CIIEIYIOLIME CBOMCTBA: IBE KPUCTAJIIMYECKHUE OCHU HE MEPIIEH--
JTUKYJISIPHBI IpYT APYTY, HO TPEThs MEPHNEHIUKYISIPHA UM O0EUM, MEPUOIbl TPAHCISAIUUA Pa3TUIHBI BO
BCEX TPEX HAIIPABIICHUSIX:

1. TpUKIMHHAS;

. TETparoHaabHasi;
. MOHOKJIMHHAS;
. TeKCaroHaJIbHasl.

AW

. AKyCTHY€CKHE BOJIHBI IPEACTABIAIOT. . .

. 3BYKOBbI€ (0/IHa IPO/IOJIbHASA U JIBE NTOIIEPEYHBIE);
. 3BYKOBBIE (JIB€ MPOJIOJIbHBIE U JIBE MIONIEPEUHBIE);
. 3BYKOBbI€ (O/IHa IIPOAOJIbHAS U TPU MONEPEUHBIE);
. 3BYKOBBI€ (TpH MIPOAOJILHBIE U JIBE MOIIEPEUHbIE).

AW~ B

. ®OHOHBI, KaK U (POTOHBI, TOAUUHSIOTCS CTATUCTHUKE. . .
. MakcBema-boabiimana;

. bonpimMana;

. ®epmu-/lupaka;

. boze-DitHmreiina.

AWK — W

. He oka3biBaroT BIMSHUS HAa TEPMOAMHAMHUCCKUAE CBOMCTBA JICKTPOHHON CUCTEMBI. ..
. TUTa3MOHBI;

. (hOHOHBI;

. (hoTonsr;

. MarHOHBI.

AW~

. [loBeneHue TeninoeMKOCTb MPU BBICOKUX TEMIIEPATypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
. JleOas;

. rononra-IItu;

. DHWHIITEHHA;

. Oypse.

AW = Q

8. IIponiecc pacnpocTpaHeHus Teria oT 0ojiee HarpeThIX JIEMEHTOB Tella K MEHee HarpeThiM Ha-
3bIBAETCH. ..
1. TETIIONPOBOIHOCTHIO;
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2. TEIUIOBBIM pacIIUPEHUEM;
. TETIJIOBBIM CXKaTHEM;
. TEIJIOEMKOCTBIO.

N W

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

. JJIEKTPOHBI U s1/ipa HETIOABUKHBI;

. HETIOIBUXHBI TOJIBKO S171pa;

. HEMIOJIBUKHBI TOJIBKO 3JIEKTPOHBI.

A W — O

10. Yro oObsicusieT monenb Kponura-Ilennn?

1. Bu BOTHOBOW (DYHKIIMH 3JICKTPOHA;

2. ¢popmy 30H bputiosHa;

3. cymiecTBOBaHHUE PAa3PEIICHHBIX U 3alPELICHHBIX 30H;
4. Hanu4KMe KPUCTAUINYECKOro MOJIsL.

11. PexoMOuHanus1, Mpu KOTOPOH JIEKTPOH MPEke, YeM PEeKOMOMHUPOBATD C IBIPKOM, 3aXBaThIBa-
€TCs1 HEKOTOPBIM JIOKAJIBHBIM LIECHTPOM, UMEIOIUM YPOBEHb DHEPIUHU B 3alIPEIICHHOM 30HE, a 3aTeM Iepe-
XOJIUT B BJICHTHYIO 30HY U pEKOMOWHHUPYET C JBIPKOM, HA3bIBACTCH. ..

1. mpuMecHOU peKOMOWHAIIUEH;

2. pekoMOMHaIMel Yepe3 JTOKAIbHbBIE COCTOSHUS;

3. MEeXIIPUMECHON PEKOMOMHAITHEH;

4. 5KCUTOHHOM peKxoMOMHaINeH.

12. B MeX30HHOM U3Ty4aTeIbHOW PEKOMOMHALIMU MOTYT y4acCTBOBATb. ..
1. TonbKO (OTOHBI;

2. TONIBKO (DOTOHBI U AIIEKTPOHBI;

3. TOJNBKO JIEKTPOHBI U ABIPKHY;

4. TONBbKO (POTOHBI U JBIPKH.

13. JIna xapakTepUCTUKH PEKOMOMHAIIMOHHBIX MPOIIECCOB B MOJIYIPOBOJHHUKE BBOIUTCS IOHS-
THE...
. BpeMs JKU3HU HEOCHOBHBIX HOCUTEIIEH 3apsiaa;
. BpeMsl )KM3HM OCHOBHBIX HOCHTEJIEH 3aps/a;
. KOHIIEHTPALMl HEOCHOBHBIX HOCUTENIEH 3apsia;
. KOHLICHTpAIlM¥ OCHOBHBIX HOCUTEJNICH 3apsaa.

AW N —

14. Mopenb, B KOTOPOil OMMCAHO BBISIBJICHHWE 3aBUCUMOCTH BPEMEHH >KM3HH 3JICKTPOHHO-IIBIPOY-
HBIX I1ap OT IOJIOKEHUS YPOBHS DepMU, HOCUT Ha3BaHUE. ..

1. Xomma-Illoxknu-Puna;

2. bonpiMana;

3. Oxke;

4. bo3ze-DiiHIITElHA.

15. Tlornomenue cBera NOTYHPOBOAHUKOM, CBSI3aHHOE C BO30OY)KICHHEM KoJIeOaHUM KpUCTaNlIH-
YECKOH peIeTKH, Ha3bIBAIOT ... MOIVIOIEHUEM.

1. pemieTOYHbBIM;

2. IPUMECHBIM;

3. COOCTBEHHBIM;

4. S5KCUTOHHBIM.

16. Yto xapakTepu3yeT KO3 HUIMEHT MOTJIOMEHUS?

1. ”HTEHCHUBHOCTH CBETA, MPOIIEIIIIETo Yepe3 odpaselr;
2. IHTEHCUBHOCTh CBETA, MOTJIOMICHHOTO B 00pa3iie ¢ AMHNYHON TOJIIIMHOM;
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3. IHTEHCHBHOCTH CBETA, MOTJIOIIEHHOTO B 00pas3Iie B €IMHUILY BPEMEHH;
4. MUHTEHCUBHOCTb CBETa, BOLIE/IIEr0 B 0Opasell.

17. Kakue 3aKOHBI JOJIKHBI BBITTOIHATHCS IPU B3aUMOACHCTBUM KBAaHTOB CBETA C 3JICKTPOHAMU?
1. 3aKOHBI COXpaHEHUS BOJIHOBOTO BEKTOPA U YaCTOTHI;

2. 3aKOHBI COXPAHECHUS YHEPTUU U KBa3UHUMITYIIbCA;

3. 3aKOHBI COXpAHEHUS SHEPTUU U TEMIIEPATYPHI;

4. 3aKOHBI COXpAaHEHUSI KBa3UUMITYJIbCA M CKOPOCTH.

18. Kak Ha3bpIBaeTcs MOMIONIEHUE, CBA3AHHOE C AJIEKTPOHHBIMU MEPEXOAAMU BHYTPH Pa3pellcH -
HBIX 30H?

1. dyHnameHTanbHOE MOTJIONIECHHE;

2. TIOTJIOIIEHUE CBOOOIHBIMU JICKTPOHAMU;

3. BKCUTOHHOE IIOIJIOMICHHE;

4. mpuMeCHOE MOTJIOIIECHHUE.

19. Uto Takoe JIOMUHECLICHIMS?

1. TeroBO€ M3ITyYEHUE TBEPABIX TEIT;

2. OTpaKE€HUE U MPEJOMIICHUE TBEPIbIM TEJIOM CBETA;

3. cBeueHHUE TBEPBIX TEJ IPH MPOTEKAHUHU Yepe3 HUX JECKTPUIECKOTO TOKA;
4. U30BITOYHOE HAJl TETVIOBBIM U3JIyYCHHUEM CBEUYCHUE TBEP/IBIX TEIl.

20. B citydae HEBBIPOXKIEHHOIO TIOJIYITPOBOAHUKA
1. pynkumro @epmu-/Iupaka BO3MOKHO 3aMeHUTH Ha GyHKITHIO bo3e-DifHiTeliHa;
2. ¢pynkuuio bosze-DiiHmITeiliHa BO3MOXHO 3aMeHUTH Ha (pyHKuuio Pepmu-/lupaxa;

3. dynkuuro ®epmu-/{upaka BO3MOXXKHO 3aMEHUTH Ha GyHKITMI0O MakcBemia-bonpiimana;
4. pynkuuio Makcpesuia-bonbiiMana MOXKHO 3aMeHUTh Ha QyHKIuo Oepmu-Jlupaka.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1. Mogens atoma bopa.

2. KBaHTOBO-MEXaHHYECKOS OIMMCAHUE CTPOCHHUE aTroMa (BJ'ICKTpOH KaK BOJIHaA M KaK 4YacCTula,
9JICKTPOH U MMOTEHIUATbHBIN 6apbep, KBAHTOBBIN OCLII/IJ'IJ'IHTOp).

3. Buasl xumuueckux cBszeil. MexaHn3m o0pa30BaHUs XUMHUECKOH CBSI3U.
4. Ilpsamas u obpatHas pemierka. Muaekcsl Muiiepa.
5. 3onbl bpunmosna.

6. TenmoemkocTh TBepaAbIX Ten. Teopus DiHiuTeitna. Teopus Je6as. Ilpubmxenue [{rononra-
IItn.

7. XapaKTepucTHUECKOe pEHTIeHOBCKOoe u3nyyeHue. 3akoH Bynbga-bparra.

8. TeronpoBOIHOCTH TBEPABIX TN (AUIIEKTPUKOB, METAJIJIOB U MOJIYIIPOBOAHUKOB).

9. Monens cBOOOAHBIX 2IIEKTPOHOB Jpyre.

10. CratucTuka 3J€KTPOHOB U JBIPOK B METaJlJIaX U MOJYHIPOBOJHUKAX (pacnpeneneHue depmu-
[wnpaka u

Makcgenna-bonpimana).

11. KoHuieHTpa1us 3JeKTPOHOB U JBIPOK B COOCTBEHHBIX MOIYIPOBOHUKAX.
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12. TemnepatypHasi 3aBUCUMOCTh YpoBHSI DepMu B COOCTBEHHBIX MOIYITPOBOTHUKAX.
13. DneKkTponpoBOJHOCTH METAIIOB U MOJIYIIPOBOIHUKOB.

14. edexts! B kpuctamiax: no Hlortku u @penkernto.

15. PaBHOBECHAsl CTATUCTHUKA HIICKTPOHOB B IPUMECHBIX MOTYIPOBOJHUKAX.

16. TemneparypHast 3aBUCUMOCTb KOHLIEHTPAL[MN HOCUTENEH 3apsaaa U ypoBHS DepMu B peasibHbIX
MOJIYIIPOBOJHHUKAX.

17. IlpumecHbI€ MOTYNPOBOJHUKU. AKIENTOPBI U IOHOPHI.

18. [TogBMKHOCTH HOCUTENIEH 3apsa10B. Buasl paccenBanusi.

19. DddexTuBHAST Macca IEKTPOHOB U ABIPOK. I(HPEeKTUBHAS TNIOTHOCTH COCTOSHUM.
20. Ionsapuzanus. Buael nonsgpuzanun. Buabl AM3IEKTPUIECKUX TOTEPb.

21. Buasl MarHuTHBIX MarepuanoB. Kinaccudukaiys maTepruanoB Mo MarHUTHONW BOCTIPHMMYMBO -
ctu. Temnepatypa Kropu.

22. lnddysus u apeiid HOocuTenei 3apsaaa.
23. OCHOBHbIE MEXaHU3MBbI NIOTJIOLIEHUS CBETA B IOJIYIIPOBOIHUKAX.

24. OnTuyeckue CBOMCTBA MOJIYIPOBOIHUKOB. JIFOMUHECIIEHIIMS.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
1. Xumunueckas cBs3b. Kpucramimmdeckoe CTpoeHUE KOHJICHCHPOBAHHBIX COCTOSIHMM. TerioBble
CBOMCTBA KOHICHCUPOBAHHBIX MaTEPUAJIOB.
2. KoHlleHTpauus 3IeKTPOHOB U JBIPOK B METaJlJIaX U MOJIYNPOBOJHUKAX. J(epeKThl B KOHIEHCH -
POBaHHBIX MaTepuaax. JJUdIEKTPUUECKUE U MATHUTHBIE CBOMCTBA IUAICKTPUYECKUX MATEPUAIIOB.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
. DNEKTPOHHAs CTPYKTYpa KOHJIEHCUPOBAHHBIX MaTepUAJIOB
. CTpyKTypa KpUCTAJIJIOB U CIIOCOOBI €€ ONpeieTIeHuUs
. Konuenuus kBa3nvactuil 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 B W —

9. JIusnekTpuyecKrue U MarHuTHbIE CBOMCTBA KOH/IEHCUPOBAHHBIX MaTepUaIOB
10. CraTucTHKa 3J€KTPOHOB U ABIPOK B IPUMECHBIX HOTYIPOBOAHUKAX
11. OnTuyeckue cBOKWCTBA NOIYIIPOBOAHUKOB

14.1.5. Bonipocsl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
1. DnekTpoHHas CTPYKTypa KOHAEHCUPOBAHHBIX MAaTEPUAIIOB

2. CTpyKTypa KpUCTAIIJIOB ¥ CIIOCOOBI €€ OTpeIeIICHUS
3. ®OHOHHBIN CHEKTP (TEIIOBBIE KOJIEOAHUS B KPUCTAILIIE)

4. TenoBble CBOMCTBA KOHACHCUPOBAHHBIX MATEPUAJIOB
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

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

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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