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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
POu3HKa KOHAEHCHPOBAHHOI'0 COCTOSIHUSA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 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 W3 HUX B MHTEPAaKTUBHON (hopme 14 14 4acoB
6 CamocrosiTenpHast paboTa 74 74 4acoB
7 Bcero (6e3 3x3ameHa) 144 144 9acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as TpyI0eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

Ox3ameH: 3 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.

(O] I1. E. Tposu
OKCIEPTHI:

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

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

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

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

2. Mecto mucuuniaunbl B ctpykrype OIIOII
Jucuumuinna «Pusnka koHaeHcupoanHoro coctosHus» (b1.6.15) otHocuTces k 610Ky 1 (6a3oBas
4acTh).
[TpenmecTByOIMKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
THKa, Marepuaisl 2JIEKTpOHHON TeXHUKH, Pusuka, XuMus.
[Tocnenyromumu aucuumiuHamMu sSBisitoTcs: HaHoanexktponuka, TeeproTenbHas 3JIEKTPOHHUKA,
®u3KKa NOJyNPOBOJIHUKOB.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

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

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

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

— 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
3 cemecTp
AynuTopHble 3aHATUSA (BCETO) 70 70
Jlexknuu 36 36
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
W3 HUX B HHTEpaKTHUBHOU (opMme 14 14
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CamocrosTenpHas paboTa (BCero) 74 74
[ToaroroBka K KOHTPOJIBHBIM paboTamM 13 13
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 32 32
[IpopaboTka JIEKIIMOHHOTO MaTepraia 14 14
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 15 15
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHble EauHunb! 5.0 5.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

CornacosaHa Ha noprtane Ne 33725
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Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) o, o o O S5
= = S s 5 O s £
= = O m & @ e
3 cemecTp
1 DnexTpoHHas CTPYKTypa KOHAEHCUPO- 3 4 0 6 13 |OIIK-1, OIIK-
BaHHBIX MAaTE€PUAJIOB 2, IIK-2
2 CTpyKTypa KPUCTAIIJIOB U CIIOCOOHKI €€ 2 1 0 4 7 OIIK-1, OIIK-
ONpENCIICHUS 2, 11IK-2
3 KoHuenmms KBa3u4acTUIl B KOHIEHCH- 2 0 0 1 3 OIIK-1, OIIK-
POBaHHBIX MaTepHaIax 2, [IK-2
4 ®OHOHHBIN CTIEKTP (TEIUIOBBIE KojIeOa- 2 1 4 11 18 |OIIK-1, OIIK-
HUS B KPUCTAJLIE) 2, [IK-2
5 TemnnoBble CBOKCTBA KOHACHCUPOBAH- 4 2 0 4 10 | OIIK-1, OIIK-
HBIX MaTepHUaIoB 2, 11IK-2
6 30HHas Teopusl KOHJAECHCUPOBaHHbBIX Ma- 3 0 0 1 4 OIIK-1, OIIK-
TEpUAIIOB 2, IIK-2
7 CTaTHCTHKA 3JIEKTPOHOB U JBIPOK B 4 2 4 12 22 | OIIK-1, OIIK-
KOHJICHCUPOBAaHHBIX MaTepHraiax 2, IIK-2
8 CTpyKkTypHBbI€ 1e(deKThl B KOHJIEHCUPO- 3 2 0 4 9 OIIK-1, OIIK-
BaHHBIX MaTepuaiax 2, 11IK-2
9 DnekTpuueckue CBOMCTBA KOHJIEHCUPO- 2 0 0 2 4 OIIK-1, OIIK-
BaHHBIX MAaTE€PUAJIOB 2, IIK-2
10 JInsnekTpruyeckre CBOMCTBA KOH/ICH- 3 2 0 4 9 OIIK-1, OIIK-
CHUPOBAHHBIX MaTEpUAJIOB 2, TIK-2
11 MaruuTtHble CBOICTBA KOHJIEHCHPO- 2 2 4 12 20 OIIK-1, OIIK-
BaHHBIX MAaTEPUAJIOB 2, [IK-2
12 CBepXnpoBOAUMOCTb KOHJEHCUPOBAH- 2 0 0 1 3 OIIK-1, OIIK-
HBIX MaTepHaJIoB 2, [IK-2
4




13 OnTuyeckue cBOKWCTBA KOHAEHCHUPO- 2 2 0 3 7 OIIK-1, OIIK-
BaHHBIX MAaTE€PHAJIOB 2, [IK-2
14 ®usnueckue cBoMCTBAa aMOP(PHBIX 2 0 4 9 15 |OIIK-1, OIIK-
KOH/ICHCUPOBAaHHBIX MATEPHAJIOB 2, [IK-2
Hroro 3a cemectp 36 18 16 74 144
Uroro 36 18 16 74 144
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)
3 =
3 = =
2 25
Ha3zBanus paznenos Copeprkanue pa3aesioB TUCHUTITUHBI (110 JICKIUSM) zF &5
o S E
X g =
e e g
= S
3 cemecTp
1 DnexTpoHHas Henu u 3apaun nucuunmebl. Monens aroma bopa. 3 OIIK-1,
CTPYKTypa KBaHTOBO-ME€XaHUYECKOE ONMMCAHUE CTPOCHUS aTOMA. OIIK-2,
KOHJICHCUPOBaHHBIX DNEKTPOH KakK BOJHA U KaK 4acTUIa. JJIEKTPOH U IO- [1K-2
MaTepuaioB TEeHUUaNbHbIN O0apsep. KBaHTOBBIN ocIMILIATOpP. XU-
Muueckas cBsi3b. OOpa3oBanue Moiekysn. O6o0ie-
ctBieHue 31ekTpoHoB. Merona JIKAO. Monnas cBs3b.
Crpoenue monekyn. CBsi3b B TBEPJIbIX T€IaX: HOHHAS,
KOBaJIeHTHas, cuibl Ban-nep-Baanbca, BogopoaHas,
MeTaJlInyecKasl.
Hroro
2 Crpykrypa kpuctaioB |[IpocTbie U cl0XHBIE KpUCTAITMYECKHUE pemeTku. Pe- 2 OIIK-1,
1 CIIOCOOBI ee meTka ¢ 6azucom. Muaexcel Musiepa. O6parHas pe- OIIK-2,
OIPEIEIICHUS nietka. OnpeneneHue KpucTallInuecKux CTpPYKTyp ¢ [K-2
TTOMOIIBIO TU(PPAKITUN PEHTTEHOBCKUX Jyden. CTos-
YK€ BOJIHBI. 30HBI bpuiiitosHa.
Hroro 2
3 Konuenuus @DOHOHBI. DNEKTPOHBI TPOBOAUMOCTH. [11a3MOHBI. 2 OIIK-1,
KBa3UYacCTHII B [TonstpoHbl. DKCUTOHBI. MarHoHBI. OIIK-2,
KOH/ICHCUPOBAaHHBIX Hroro 5 [IK-2
MatepHanax
4 ®OHOHHBIN CIIEKTP TemnnoBble konebanus. AMmuTyasl. HopManbHble Ko- 2 OIIK-1,
(TerutoBBIe KONIEOaHUS B | JIeOAHUS MPOCTOM OAHOMEPHOU pereTku. Hopmaib- OIIK-2,
KpHUCTAJUIEC) HbIE KOJI€OaHUSI OJJTHOMEPHOM PEIIETKH ¢ 0a3HCOM. [K-2
CriekTp HOpMaJIbHBIX KOJIeOaHUN PEIeTKH.
Hroro
5 TemuioBbIE CBOMCTBA TennoémkocTs TBEpABIX TeN. 3akoH Jromonra — IItu. 4 OIIK-1,
KOHJICHCUPOBAHHBIX Teopus TeroéMkocTr DWHIITEHHA. Teopus TeroEM- OIIK-2,
MaTepualioB koctu Jlebast. BeiBoa hopMyisl /Ui TEMIIOEMKOCTH, [1K-2
UCXOJIS U3 IpeacTaBieHus o poHonax. TermnoémkocTh
METaJUIOB. YYeT BKJIa/1a CBOOOHBIX SJIEKTPOHOB.
TeroBoe pacmmpeHue TBEPAbIX Tel. TenaonpoBoI-
HOCTb TBEPABIX Tell. TemnonpoBoIHOCTh, 00YCIOB-
JIEHHas! aTOMHBIMH KoJie0aHUsIMH. TernonpoBoHOCTh
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METaJuIoB. YUET BKJIaJa CBOOOIHBIX AIIEKTPOHOB.
Huddysust B TBEpABIX TEIax

Hroro
6 30HHas Teopus AnmnabaTtudeckoe ¥ OHOAIEKTPOHHOE MPUOIMKEHHUE. OIIK-1,
KOH/JIEHCUPOBAaHHBIX [Tpubnmxenue cBOOOTHBIX AMEKTPOHOB. [Ipubmimke- OIIK-2,
MaTepraioB HUE CHJIbHOCBSI3aHHBIX MEKTPOHOB. [Ipubnmxenue [IK-2

cJ1a00CBSA3aHHBIX JEKTPOHOB. DHEPreTUYECKHI

CIIEKTp AJIEKTPOHOB B Kpuctaiie. IdhdexkTuBHas Mac-

ca dJIEKTPOHa.

Hroro
7 CraTucTuka D yHKIUSA paclpeaeeHUs dJIEKTPOHOB U IBIPOK T10 OIIK-1,
3JIEKTPOHOB U JIBIPOK B coCTOSTHUSAM. DYHKIMS TIIOTHOCTH COCTOSTHUM IS OIIK-2,
KOHJICHCUPOBAHHBIX JJIEKTPOHOB U JBIPOK. BBIYMCIIEHNE KOHIIEHTpaluu [K-2
MarepHuaax JIEKTPOHOB B 30HE MPOBOAUMOCTH. KoHIIeHTpanus

AJIEKTPOHOB U JIBIPOK B COOCTBEHHOM IOTYITPOBOTHH-

ke. TemneparypHas 3aBUCUMOCTb YPOBHs DepMH.

Hroro
8 Crpykryphsie aedextsl | Knaccugukanus nedexton. TemnoBbie ToueyHbIe Jie- OIIK-1,
B KOHJICHCUPOBAHHBIX (hexThl. PaBHOBECHAS! KOHIICHTPAIIHS TOYCUHBIX JIe- OIIK-2,
MaTepuanax ¢exToB. TennoBblie nepekThl B OMHAPHBIX KPUCTAII- [1K-2

nax. Pagnanmonnsie nedextsl. ducnokaruu. Kontyp

u BekTop broprepca. JlehekTrl ymakoBKH U 4acTHY-

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

XMOMETPUUYECKHUX KPUCTAJIIAX.

Hroro
9 DnexTpuueckue OcCHOBHBIE CBOWCTBA METAJIJIOB. DJIEKTPOIIPOBO/I- OIIK-1,
CBOICTBA HOCTh MeTajiioB. CoOCTBEeHHAs IPOBOAMMOCTD TOJY- OIIK-2,
KOHJICHCUPOBaHHBIX IIPOBO/IHUKOB. DJIEKTPOIIPOBOAHOCTD JAUAJIEKTPUKOB. [K-2
MaTepHaJIoB CBolicTBa KOHIEHCUPOBAHHBIX MaTEPUAJIOB B CHJIb-

HBIX AJIEKTPUUECKUX MOJISAX.

Hroro
10 qusnexktpruueckue [Tonsipu3zanust KOHAEHCUPOBAHHBIX MATEPUAJIOB. OIIK-1,
CBOMCTBA OCHOBHBIE XapaKTEPUCTUKU. JNEKTPOHHASI yIpyTras OIIK-2,
KOHJICHCUPOBAHHBIX nossipu3anus. Monnas ynpyras nonspusanus. u- [IK-2
MaTepuaoB noJjbHas ynpyras nojspusanus. OcoOOeHHOCTH TEIIo-

BOM noJisipu3anuu. FMloHHas TeroBast moysspu3arysl.

DJeKTpoHHas TeNjoBas noysipusanus. JumnonpHas

TeruioBas nojsipusaus. CBs3b MEXAy AUAJIEKTpUYe-

CKOM IIPOHUIIAEMOCTBIO U MOJIIPU3YyEMOCTBI0. HacToT-

Hasi 3aBUCUMOCTb IUAJIEKTPUYECKON IPOHUIIAEMOCTH.

JlnsnexTpuueckue noTepu

Hroro
11 Marnutssle cBoiictBa |Knaccupukanusa MmaraetukoB. [Ipupona quamarseTus- OIIK-1,
KOHJICHCUPOBAHHBIX Mma. [Ipupona napamaraervsma. JlnamarueTusm u mna- OIIK-2,
MaTepHUAIIOB pamarueTusM TBepbIx Ten. deppomarneruzm. OnbIT [K-2

Jopdmana. O6MeHHOE B3aUMOICUCTBUE U €TO POJIb B
BO3HMKHOBEHUH (peppomarneruszma. AuTudeppomar-
HETU3M U (epprUMarHeTu3M.

HUroro
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12 CepxmnpoBoaumocTh | HyneBoe conporuienue. TemmnepaTypa cBEpXIpoBO- 2 OIIK-1,
KOHJICHCUPOBAHHBIX nauiero nepexona. Kpucramummyeckas cTpykrypa u OIIK-2,
MaTepuagoB n3oronmueckuid 3¢ dexr. [lormomenue snexkrpomar- [1K-2

HUTHOTO U3Iy4YeHus. BeicokoTemnepaTypHas cBepX-

MpoBOAUMOCTb. Teopus cBepxnpoBoauMocT @. u I

Jlonnonos. Teopus I'nu3dypra — Jlannay. Kyne-

poBckue napel. Teopus bapauna — Kymnepa —

Hpuddepa

Hroro
13 Ontrueckue cBoiicTBa | Buibl B3anMoaencTBys cBera ¢ TBEpAbIM TesoM. On- OIIK-1,
KOH/JIEHCUPOBAaHHBIX TUYECKUE KOHCTaHTHI. [loromenune ceera kpucrania- OIIK-2,
MaTepraioB MU. PekoMOMHalIMOHHOE U3TyYeHHUE B MOIYIPOBOIHU- [IK-2

kax. CHOHTaHHO€ U MHAYLMPOBAHHOE U3JIy4YEHHUE.

Hroro
14 ®usnueckue cBoiictBa | CTpyKTypa aMOp(HBIX KOH/IEHCHPOBAHHBIX MaTepua- OIIK-1,
aMop(HBIX JIOB. DHEPreTUYECKUI CIIEKTP HEKPUCTATITMYECKHUX OIIK-2,
KOHJICHCUPOBaHHBIX KOHJICHCHPOBAHHBIX MaTepuaioB. AMOp(dHbIE Moiy- [K-2
MaTepUaAIIOB npoBoaHUKH. [IpriMeHeHrne aMmopHBIX TOTYIPOBO/-

HUKOB. AMOp(HBIE AMANEKTPUKH. AMOpQHBIE MeTa-
JIBI

HUroro

2

Hroro 3a cemectp

36

5.3. Pa3esbl JMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAbITYyLIUMHU)
1 o0ecrnieynBaeMbIMHU (IOCTEAYIOIMMH) THCHUTIIHHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMHU (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAME TIPE/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paszienioB JaHHOM JIMCHMILIMHEL, 11 KOTOPHIX HEOOXOAUMO U3yUeHHE
Haumenosanue 00eCIIeYNBAOINX M 00ECTICUNBACMBIX JUCITUTUINH
JUCLUILTAH
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
IpeuTecTBYIONIIE AUCIUILTHHBI
1 Marematnka T N e T T e
2Marepuansiomex- | b e |+ e+ |
TPOHHOM TEXHUKH
3 duzuka + + + + +
4 Xumus + + + + +
[Tocnenyromue TUCIUITITUHBL

1 Hanosnektponuka | + + + + + + + + + + + + + +
2 Teepnotenbuas T e e T T e R e
3IEKTPOHUKA
SOusMkamonympo- ||l L | | |+ |+ | 4| o+ |
BOJIHUKOB

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
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Tabmuma 5.4 — CoOTBETCTBHE KOMIIETCHIIUH, (POPMHUPYEMBIX

THH

pu N3y4CHUU JUCHUIIINHBI, 1 BUOOB 3aH: -

Bunwl 3austuit

DopMbI KOHTPOJISI

Eq Kommerenmmn
Jlek

o

+ | IIpak. 3aH.

+ | JIa6. pab.

+ | Cam. pao.

KonTponbHas paboTta, 3a-
muTa otyeta, OTYeT 10 J1a-
6opatopHoii padote, Onpoc
Ha 3aHaTHax, Tect, OTuer
10 IPAKTUYECKOMY 3aHATUIO

OIIK-2 +

KonTponsnas pabora, 3a-
muTa otyera, OTYeT 10 J1a-
O6opaTtopHoii padote, Orpoc
Ha 3aHsaTuax, Tect, OTuer
IO MPAKTUUYECKOMY 3aHATHUIO

[1IK-2 +

KonTponbhas pabota, 3a-
muTa oTdera, OTYeT 10 NNa-
6oparopHoii pabote, Ompoc
Ha 3aHaTHax, Tect, OTUeT
0 MPAKTUIECKOMY 3aHSTUIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
TexHONI0ruM HHTEPAKTUBHOTO O0yUYEeHHs P pa3HbIX (popMax 3aHATUHN NpUBEIeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00yUYEeHHUs IPU Pa3HbIX HOpMax 3aHITUI

NHrepakTuBHbIC IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATUSA, U bI€ JIEKIUH, Y
3 cemecTp

[IpeseHTanuu ¢ ucnoap30BaHUEM 2 4 6
pa3aToOuHbIX MaTepHalIOB C
o0cyXaeHreM
[Ipe3enTanuu ¢ UCMOIBL30BaHUEM 6 6
CITaliIoB ¢ 0OCYKIEHUEM
Pabora B komanie 2
Hroro 3a cemectp: 10 14
Hroro 10 14

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.

7. JlabopaTtopHble paGoThl

Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

Hazpanus pa3acioB

HaumeHnoBaHue 1a60paTopHbIX paboT

TpynoeMKocCTsb,

q

dopmupyembie
KOMIIETEHIIUHN

3 cemecTp

4 ®OHOHHBIN CIIEKTP
(TeruioBBIE KONIEOAHUS B

OnpeneneHI/Ie 4acTOThI KoeOaHui MOIICPCUYHLIX OII-
THYCCKHUX (1)OHOHOB B MOHHBIX KpUCTAJIJIaX.

N~

OIIK-1,
OI1K-2,

CornacoBaHa Ha noptane Ne 33725




KpHUCTAJLIC) Hroro [1K-2
7 CratucTtuka HccenenoBanne TeMneparypHOR 3aBUCUMOCTH DJIEK- OIIK-1,
3JIEKTPOHOB U JIBIPOK B TPOIPOBOHOCTH MOJIYITPOBOJTHUKOB OIIK-2,
K -
OHJICHCUPOBaHHBIX Hroro 4 [IK-2
MaTepuanax
11 MaruutHssle cBolicTBa |MccnenoBanne TeMiiepaTypHOU 3aBUCHMOCTH JJIEK- 4 OIIK-1,
KOH/JIEHCUPOBAaHHBIX TPOIPOBOAHOCTH MOJMKPUCTAIMUECKUX (heppomar- OIIK-2,
MaTepHuaIoB HETHUKOB. [1K-2
Hroro
14 ®uznueckue cBoiicTBa | MccnenoBanne TemepaTypHOd 3aBUCUMOCTH JJIEK- OIIK-1,
aMOpQHBIX TPOIPOBOAHOCTH aMOPQHBIX MOTYITPOBOTHUKOB. OIIK-2,
KOHJICHCUPOBAHHBIX Hroro 4 T1IK-2
MaTepuajioB
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabnure 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHIA (CEMHHAPOB)
3 z £
3 = 5
Z 2 5
HaszBanwus pasznenos HanMeHnoBanne nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) z 7 &5
o) S E
X g =
> &3
= =
= S
3 cemecTp
1 DnekTpoHHas Monens atoma bopa 2 OIIK-1,
CTPYKTYpa Buapl xumudeckux cBszeit. Pacaer sneprun oopaso- IQIIIEI;_Z’
KOHJICH . -
OHJICHCHPOBAHHBIX BaHUsl XMMUUYECKOU CBA3H.
MaTepHuaioB
Hroro 4
2 Crpykrypa kpuctaiuioB | Kpucramindeckoe cTpoeHUE TBEPBIX TEI. OIIK-1,
U CIOCOOEI ee Viroro 1 OIIK-2,
ONpeaeIICHUS [1K-2
4 ®OHOHHBIN CIIEKTP TeruoBbie KoneOaHus. AMILTUTY/IBI. 1 OIIK-1,
(TerutoBBIE KONIEOAHUS B Wroro 1 OIIK-2,
KpHUCTAJIE) [K-2
5 TenoBbIE CBOMCTBA TemoBble CBOMCTBA KOHAEHCUPOBAHHBIX MAaTEPHUAIIOB. OIIK-1,
KOH/ICHCUPOBAaHHBIX Hroro OIIK-2,
MaTepHuaIoB [1K-2
7 CratucTtuka CraTHucTHKa 3IEKTPOHOB U ABIPOK B KOH/IEHCHPOBAH- 2 OIIK-1,
3JIEKTPOHOB U JBIPOK B HBIX MaTepHaioB. OIIK-2,
K -
OHJICHCUPOBAHHBIX Hroro 5 [IK-2
MaTepuanax
8 CtpykrypHsie aedextsl | JledekTsl B KOHICHCHPOBAaHHBIX MaTepuaiax. OIIK-1,
B KOHJICHCUPOBAHHBIX Hroro OIIK-2,
Marepuasnax [K-2
10 nznexTpuueckue JlusiiekTprdecKue CBOMCTBA KOHICHCUPOBAHHBIX Ma- 2 OIIK-1,
CBOICTBA tepuaiioB. [lonspruzyeMocCTs. OIIK-2,
K -
OHJICHCUPOBaHHBIX Hroro 2 [1K-2
MaTepHuaioB
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11 MarnutHble cBOMCTBa | MarHuTHbIE CBOMCTBA KOHJICHCUPOBAHHBIX MaTepHa- 2 OIIK-1,
KOHJICHCUPOBaHHBIX 110B. HaMarHM4eHHOCTS. OIIK-2,
MaTepuagoB Hroro [1K-2
13 Ontrueckue cBoiicTBa | ONTHYECKHE CBOWCTBA KOHACHCUPOBAHHBIX MaTepra- OIIK-1,
KOH/ICHCUPOBAaHHBIX JIOB. OIIK-2,
MaTepHuaIoB Htoro b [1K-2
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padora
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimize 9.1.
Ta6muia 9.1 — Bubpl caMoCTOSTEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETECHIHH
3 @]
= z S
: i
Bunael camocrostensHON = > 0
HazBanus pa3znenos z = @DopMbl KOHTPOJIS
paboTEI L s 2
X g8 =
Y Qo 2
= S
3 cemecTtp
1 DOnexrponHas ctpykrypa | [loaroroBka K npakTude- 3 OIIK-1, |KoHTponbHas pabora,
KOHJICHCHUPOBAHHBIX CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusx, OT1-
MaTepuagoB pam I1K-2 YeT M0 MPAKTUUYECKOMY 3a-
HATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1 fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 6
2 CrpykTtypa kpucramioB |Ilogroroska k nmpaktuye- 1 OIIK-1, |KontponbHas paboTa,
U CIOCOOEI ee CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
OIIpECIICHUSA pam [1K-2 YeT 10 IPaKTUIECKOMY 3a-
[IpopaboTka JIEKIIUOHHOTO 1 HaTHIO, Tect
MaTepuana
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
HUtoro 4
3 Konuenmus [TpopaboTka JIEKITMOHHOTO OIIK-1, Onpoc Ha 3anatusx, Tect
KBa3M4YaCTHUI] B Marepuaia OIIK-2,
KOHJICHCUPOBAHHBIX Hroro 1 T1IK-2
MaTepuanax
4 ®OHOHHBIN CIIEKTP IToaroroBka K npaxkTuye- 1 OIIK-1, |KonrponsHas pabora,
(TerutoBBIE KOJICOAHUS B | CKMM 3aHSATHSAM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTHIX, OT-
KpHUCTAJIE) pam [1K-2 YeT 10 JIabopaTopHOil pa-
[TpopaboTka JIEKIIMOHHOTO 1 6ote, Oryer no HﬁaKTqu_
MaTepuana CKOMY 3aHsTHIO, TecT
OdopmieHre 0T4ETOB 110 8

nabopaTOpHBIM paboTam

HO,I[FOTOBKa K KOHTPOJIb-
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HBIM paboTam

Hroro 11
5 TemuioBbIe CBOMCTBA IToaroroBka K mpaxkTuye- 1 OIIK-1, |KonrponsHas pabora,
KOHJICHCHPOBAHHBIX CKHMM 3aHSITHSIM, CEMHUHA- OIIK-2, |Omnpoc Ha 3ansTHIX, OT-
MaTepHuaioB pam [K-2 YeT MO MPaKTUYECKOMY 3a-
HATHIO, Tect
[TpopaboTka JIEKIIMOHHOTO 1 fo, 1ec
Marepuaa
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 4
6 30HHAas TeopHs [TpopaboTka JIEKITMOHHOTO OIIK-1, |Omnpoc Ha 3ansTUSIX, Tect
KOHJICHCUPOBAaHHBIX Marepuaia OIIK-2,
MaTepraioB Htoro 1 [IK-2
7 Cratuctuka 31ekTpoHoB | [loaroroBka k nmpaktuye- 1 OIIK-1, |KonTponbHas paboTa,
U JIBIPOK B CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
KOHJICHCHUPOBAHHBIX pam [K-2 4eT 1o JabopaTopHoOi pa-
MmarepHaiax TIpopaBoTka JEKIHOHHOTO | 6ote, OTYeT 1O n£aKTqu-
KOMY 3aHSITH T
Mmarepuana CKOMY 3a fo, 1ec
OdopmiieHre 0TYETOB 110 8
nmabopaTtopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 12
8 CtpykrypHble aedektbl |[loaroroBka K mpakTude- OIIK-1, |3amura otuera,
B KOHJICHCUPOBAHHBIX CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |KoutposbsHas pabora, OT-
Marepuanax pam [1K-2 YeT M0 MPaAKTUYECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 1 RATHIO, TecT
Marepuaia
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 4
9 DnexTpuueckue [IpopaboTka JIEKIIMOHHOTO OIIK-1, |KourpoibHas pabora,
CBOICTBA Marepuala OIIK-2, |Omnpoc Ha 3aHsiTUSIX, Tect
KOHACHCHPOBAHHBIX [ToaroroBka K KOHTPOJIb- p  |TIK-2
Matepualos HBIM paboTam
Hroro
10 Juanexktpuueckue [ToaroroBka k mpakTuue- OIIK-1, |KoutpoinbHas pabora,
CBOMCTBa CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansTUsIX, OT-
KOHJICHCUPOBAHHBIX pam [1K-2 YeT 110 IPAaKTUIECKOMY 3a-
MatepHalios [TpopaboTka JIEKIIMOHHOTO 1 BaTHIO, TecT
Martepuana
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
UTtoro 4
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11 Marnutable cBoiicTBa |[loaroroBka K nmpakTuye- 2 |OIIK-1, | KonuTtpomwsHas paborta,
KOHJICHCHUPOBAHHBIX CKUM 3aHSITHSIM, CEMHHA- OIIK-2, |Omnpoc Ha 3ansaTusX, OT-
MaTepuagoB pam [1K-2 4eT 1o JabopaTopHOM pa-
[TpopaboTka IeKIHOHHOTO 1 Gote, Oryer 1o H]EaKTqu'
MaTepuaa CKOMY 3aHSTHIO, TecT
OdopmiteHre 0TIETOB TIO 8
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 12
12 CeepxnpoBogumocts | IIpopaboTka neKuoHHOTO 1 OIIK-1, |Omnpoc Ha 3aHATHAX, TecT
KOHJICHCHUPOBAHHBIX Marepuala OIIK-2,
MaTepuajioB Hroro 1 [1K-2
13 OnTtuueckue cBoiictBa |IloaroroBka k nmpakTuye- 2 |OIIK-1, |Omnpoc Ha 3ansTusx, Ot-
KOHJICHCHPOBAHHBIX CKUM 3aHSTHSIM, CEMHUHA- OIIK-2, |4er mo mpakTHYECKOMY 3a-
MaTepuajioB pam I1K-2 Hatuio, Tect
[TpopaboTka JIEKITMOHHOTO 1
Matepuana
Hroro 3
14 ®uznueckue cBoiictBa |I[IpopaboTka JEeKIIMOHHOTO 1 OIIK-1, |Omnpoc Ha 3aHsaTHAX, OT-
aMOpQHBIX Marepuaia OIIK-2, |uer no mabopaTopHOii pa-
KOHJIEHCHPOBAHHBIX [1K-2 te, Tect
OHJICHCHPOBA OdopmiieHne 0T4ETOB 1O 8 bore, Tec
Matepuaros nabopaTopHbIM paboTam
Hroro 9
Hroro 3a cemectp 74
[ToaroroBka u ciava sK3a- 36 OK3amMeH
MeHa
Hroro 110
10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuManbHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
KonTponbHas paboTa 10 10 20
OtyeTt no nabopaTopHOM 10 10 20
pabore
OTt4er 1o NpaKkTUIECKOMY 5 5 5 15
3aHATHUIO
Tect 5 5 5 15
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Hrtoro makcumyM 3a nepu- 10 30 30 70
on

DK3aMeH 30
Hapacraromum nrorom 10 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. baiiko, 0.A. ®u3nka KOHIEHCUPOBAHHOTO COCTOSHHS [DJIEKTPOHHBIA pecypc| : ydeOHoe
nocobue / FO.A. baiiko, B.M. Ky3neno. — DnektpoH. nan. — Mocksa : U3garensctBo "JIabopatopus
sHanuit", 2015. — 296 c. [Dnexrtponnsi pecypc] - Pexxum moctyma: https://e.lanbook.com/book/70766
(mata obpamenus: 26.06.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. ®dusuka KOHAECHCUPOBAHHOTO COCTOSHMS: YueOHOoe mocooue st By3oB / FO.A. baiikos, B.M.
Kysnenos. — M.: BUHOM. JlaGoparopus 3nanuid, 2011. — 294 c. (manuuue B Oubmnorexke TYCVYP - 45
9K3.)
2. TlaBnos I1.B. ®usuka tBepaoro tena: Yuedbnuk mis By3oB / I1.B. ITaBnos, A.®. Xoxios. — 3-¢
u3M., crepeotun. — M.: Beicimas mkona, 2000. — 496 c. (Hanuuue B 6ubnuoreke TYCVYP - 60 2k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. ®usnka KOHAEHCUPOBAHHOIO COCTOSHUSA: Y 4eOHO-METOINYECKOE 1T0cOOUE M0 1ab0paTOPHBIM
paboTamM 111 CTyAeHTOB HampaBiieHui moarotoBku 11.03.04 «3nekTpoHHKA U HAHOXJIEKTPOHUKAY», TIPO-
¢bunp «MUKpOIJIEKTPOHUKA U TBEpAOTENbHas AnekTpoHukay, 28.03.01 «HaHoTeXHONMOTMU U MUKpPOCH-
CTEeMHasi TeXHHUKay», Mpoduis «HaHoTexHONOrHH B SIEKTPOHUKE U MUKPOCHUCTEMHOI TexHuke» / CaBpyk
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E. B., Kapaunckuit B. B., CmupuoB C. B. - 2016. 51 c. [DnekrpoHHblii pecypc] - Pexum mpoctyma:
https://edu.tusur.ru/publications/6277 (nara obpamenus: 26.06.2018).

2. CwmupnoB C.B., 3apuxosckas H.B. ®u3nuka KoHAEHCUPOBAaHHOIO cocTosHuUA. Pu3nka nomy-
MIPOBOJIHUKOB: Y4eOHO-METOIMYECKOE 1MOCOOUe MO ayIUTOPHBIM MPAKTUYECKUM 3aHATHSIM U CaMOCTOS -
TeNbHOU pabore Mo aucuuiuimHaM «Du3uka KOHIECHCUPOBAHHOTO COCTOSHUS» U «Du3HMKa MOTyIpoBoI-
HUKOBY» JIJIA CTYACHTOB HampaiieHU# moArotoBku 210100 «DnexkTpoHuKa u HaHOAJEKTpOHHUKa» 1 222900
«HaHOTEeXHOJIOTUSL 1 MUKPOCUCTEMHAS TEXHUKa». — ToMCK: TOMCKHIA rOCy1TapCTBEHHBIN YHUBEPCUTET CH -
CTE€M YIpaBJIeHUS W pa-AuodiekTpoHuku, 2011. — 35 c. [DnexrponHbi pecypc] - Pexxum poctymna:
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 MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl 11l CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3710pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JL1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

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

1. «eLIBRARY.RU» [DnexTpoHHBIN pecypc|: HaydHas AJIEKTpOHHAs OubmnoTeka. — Pexxum mo-
ctyna: http://elibrary.ru

2. «Hayuno-o6pazoBarenpubiii nopran TYCYP» [OnexTpoHHBIN pecypc]: HaydHO-00pa3oBa-
TEJIbHBINA MOPTajl yHUBepcuTeTa. — Pexxum nocryna: http://edu.tusur.ru/

3. «®dm3uka  TBepmoro - Tema»  [DnekTpoHHBIM  pecypc]. -  Pexum = mgoctyma:
http://journals.ioffe.ru/journals/1

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

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

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPaMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATH
Jlaboparopusi GU3NKH KOHISHCUPOBAHHOTO COCTOSHUSI M MATEPHUAIIOB SJICKTPOHHOM TEXHUKH
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUH JTa0OpaTOpPHOTrO TUMA, y4cOHAas ayauTOpus IS MPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELICHUE s
MPOBEICHUS TPYIIOBBIX U WHAUBUIYAIbHBIX KOHCYJbTALIMM, MOMEIICHUE NJsi MPOBEICHHUS TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCcTallu

634034, Tomckast o6nacts, T. Tomck, Bepmmauna ynmuna, a. 74, 119 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:
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- JlaGopatopHbie MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temre-
paTypHble CBOMCTBA MPOBOJAIINX MaTeprasioBy, «OObEMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JIALIN -
OHHBIX MatepuanoBy, «lIpoboii ToHkomneHouHBIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBHCH-
MOCTb MPOBOAUMOCTH JUAIEKTPUKOBY», «DOTOAIEKTpHUUECKHE CBOMCTBA MOIYNPOBOJHUKOBBIX MaTepHa-
10B», «OnpeneneHne MUPHUHbI 3alpeIIeHHO 30HbI OIYIIPOBOAHUKOBY, «Onpenenenue tepmo-O/C no-
TypoBOAHUKOBY, « I dexT Xomnay, «dddekt [TenpThey.

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

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

- Komnbrotepnsie nadopatopHsie padoTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

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

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOPpHbIX padoT
JlaGoparopusi pU3UKH KOHIAECHCUPOBAHHOT'O COCTOSHHSI U MaTEPUAIIOB 3JIEKTPOHHOM TEXHUKHU
yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI PAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATHI Ja00OpaTOpHOrO THUMA, ydyeOHas ayIuTOpUs IJIsi NMPOBENCHHS 3aHATUH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
IIPOBEICHMS I'PYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIbTAllMM, MOMEIICHUE AJI1 IPOBEACHUS TEKYILIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCcTallu

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

Ornucanue UMerIerocs 000pyIOBaHUS:

- JlaGopatopHble MakeThl: «TemnepaTypHble CBOWCTBA ()eppOMArHUTHBIX Marepuanony, « Temre-
paTypHble CBONCTBA MPOBOAIINX MaTepHasioBy, «O0beMHOE U TOBEPXHOCTHOE COMTPOTUBIICHHUE U30JIALIN -
OHHBIX MatepuanoBy», «lIpoOoii ToHkomneHouHbIX KoHIeHcaTopoB (TIIK)», «TemmeparypHas 3aBHCH-
MOCTb MPOBOAUMOCTH JTUAIEKTPUKOBY», «DOTORIEKTpHUUEeCKHEe CBOMCTBA MOTYNPOBOJHUKOBLIX MaTepHa-
10B», «OnpeneneHne MUPHUHbI 3alpEIIeHHO 30HbI OIYIIPOBOAHUKOBY, «Omnpenenenue tepmo-O/C no-
TypOBOAHHUKOBY, « I dexT Xomnay, «dddekt [lenpThey.

- JlaGoparopHoe oOopymoBanue u npubopsl: uzmeputens E7-8 (2 mr.), BombtMeTp B7-22A (5
mT.), amnepmerp ®-195, M-253 (2 mT.), HICTOYHHUK MOCTOSTHHOTO TokKa b5-47, snextpomerp B73-42,
mynbTEMETp B7-22A (2 mit.), m3mepurens nmmutanca E7-20, tepaommetp E6-13, meus nabopatopnas (2
mT.), npubop st ucciaenoBanus npodos TIIK, nmaboparopusiii ctena COII-5 (2 mT.), Bomst™MeTp B7-26,
BoNbTMETp 1HPppoBoit ®4214, BonsTmerp D238,

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

- Komnsrotepnsie nabopatopusie paboTsl (4 1miT.);

- [IK (4 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Visual Studio 2010

— PTC Mathcadl3, 14

— Windows XP
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBbIE 3aaHUA
1. IlepBas Teopusi CTPOEHHUSI aTOMa BOJOPOJA, KOTOpasi YCHEIIHO OOBSCHsIA Haubosee BaKHBIE
€ro CBOMCTBA ObLIa MPEIOKEHA. . .
1. HeroroHOM;
2. OUHIITEITHOM;
3. Bopowm;
4. ne bpoiinem.

2. TerparoHajibHbl€ PEIIETKH MOT'YT OBbITh:
1. mpocThIMH, 00BbEMO-IIECHTPUPOBAHHBIMU U TPAHEIICHTPUPOBAHHBIMU;
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2. IPOCTBIMH U 00BEMO-IIEHTPUPOBAHHBIMH;
3. npocThIMU U 0a30LIEHTPUPOBAHHBIMU;
4. IPOCTHIMU U IPAHELIEHTPUPOBAHHBIMHU.

3. Jlns Kakoi cuCTEMBI XapaKTEpHbI CIIEAYIOIINE CBOMCTBA: IBE KPUCTAIIIMUECKHE OCU HE TIEPIIEH -
JUKYJSPHBI JPYT JPYTy, HO TPEThs MEPIEHAUKYIIPHA UM O0EUM, MEpUOJbl TPAHCISALUKN PA3IUYHBI BO
BCEX TPEX HAIIPaBJICHUAX:

. TPMKJIMHHAS;

. TeTparoHajJbHasi;
. MOHOKJIMHHas;

. TeKCaroHaJbHasd.

AW =

. AKycTHYeCKHEe BOJHBI IIPEICTABIISAIOT. ..

. 3ByKOBBIE (OJHA MPOIOJIbHAS U JIBE TIOTIEPEYHEIC);
. 3BYKOBBIE (JIBE€ IIPO/IOJIBHBIE U JBE MONIEPEYHBIE);
. 3BYKOBBI€ (OIHA MPOIOJIbHAS ¥ TPH MONIEPEUHBIE);
. 3BYKOBBI€E (TPH MPOJIOJIBHBIE U ABE MONEPEYHBIE).

N W~ B

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

. bonpimana;

. ®epmu-/lupaka;

. boze-Ditnmreiina.

W —

. He oka3bIBarOT BIMAHUSA HA TEPMOAMHAMHUYECKUE CBOMCTBA JIEKTPOHHON CUCTEMBI. ..
. TIJJTa3MOHBI;

. (hOHOHBI;

. hoToHsr;

. MAarHoHEI.

AW~

. [loBeneHune TeninoeMKOCTb MPU BHICOKUX TEMIEPATypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
. [leOas;

. Trononra-IITu;

. DUHIITENHHA;

. Dypse.

AW =

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

AW N

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

. DJIEKTPOHBI U sIJIpa HETIOIBUYKHBI,

. HCIIOABUWIKHBI TOJIBKO SAJpa;

. HEMOJIBUKHBI TOJIBKO 3JIEKTPOHBI.

AW = O

10. Yro o6bsicasieT monens Kponura-Ilennn?

1. B BOTHOBOM (DYHKIIMHU 3JICKTPOHA;

2. popmy 30H bpmmiosHa;

3. CyllleCTBOBaHHUE PA3pPEILICHHBIX U 3alPEILIEHHBIX 30H;
4. HAIMYWE KPUCTATUTMIECKOTO TTOJIA.
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11. Yemy paBHO MOJTHOE YUCIIO JIEKTPOHHBIX COCTOSIHUM B IEpBOM 30HEe bpuiuitosna?
1. uncny GoOHOHOB;

2. YHUCITY BIEKTPOHOB;

3. uKMcy aTOMOB B KPHUCTAJLIE;

4. Macce JEKTPOHOB.

12. BenuuuHy, paBHYIO OTHOILIEHHUIO 3JIEKTPUUECKOr0O MOMEHTA JUAJIEKTPHKA K ero 00bemMy Ha3bl-
BaIOT:

1. TUAIEKTPUYECKON TPOHUIIAEMOCTBIO CPEIbI;

2. OTHOCUTENILHOM IUAJIEKTPUYECKON BOCIIPUUMYHUBOCTHIO;

3. MONSIPU3YEMOCTHIO;

4. TMNIOJILHBIM MOMEHTOM.

13. OaHOi1 U3 OCHOBHBIX XapaKTEPUCTHK JIIOOOT0 MarHETUKA SIBIISIETCH. . .
1. oTHOCHTENBHAS TUAIEKTpUYECKas BOCIIPUUMUYUBOCTS;

2. NONSAPU3yEMOCTb;

3. HAaMarHUYEeHHOCTB;

4. nudneKkTpuYecKasi IPOHULIAEMOCTh CPEIBI.

14. HaMarHn4eHHOCTh C YBETMYECHUEM UHAYKIIMU MarHUTHOM TOJS. ..
1. cHauana BO3pacTaer, 3aTeM YMEHbIIIaeTCs;

2. YBEIUYHUBAETCS;

3. yMEHbIIIAeTCS;

4. HE U3MEHSETCA.

15. KonmnyecTBO AMCIIOKALINH. . .

1. HEe 3aBUCHUT OT TEMIIEpaTyphI;

2. 3aBUCHUT OT TEMIIEPATYypPHI 110 JTUHEHHOMY 3aKOHY;

3. 3aBHUCHUT OT TeMIepaTypbl IO KBaIpaTUYHOMY 3aKOHY;
4. 3aBUCHUT OT TEMIIEPATYPHI [0 KyOMYIECKOMY 3aKOHY.

16. Mexny AUCIIOKALMSIMU CYIIECTBYET:
1. cmaboe ynpyroe B3auMOICHCTBHE;

2. cnaboe Heynpyroe B3aMMO/ICHCTBHE;
3. CWJIbHOE YIIPYTO€ B3aUMOJICHCTBUE;
4. cCUIIbHOE HEYNIPYTO€ B3aHUMO/ICHCTBUE.

17. Toueunble neEeKThI, BOZHUKAIOIINE TPU OOJYUCHUU KPUCTAIIIOB OBICTPBIMU YACTHIIAMH, IO-
JyYWIA Ha3BaHUE. ..

1. TMHEWHBIX NeEKTOB;

2. neexron mo LloTTku;

3. nedexToB Mo OpeHKeIto;

4. paIManMOHHBIX J1e(hEKTOB.

18. OguH 13 BO3MOKHBIX MEXaHU3MOB Pa3MHOKEHUS JTUCTOKAIMI ObLT MPEUIOKEH. . .
1. IloTTkm 1 Pumom;

2. ®pankom u Pugom;

3. ®penkenem u OpaHkoM;

4. I'noocom u Pumom.

19. O6pazoBanue nedekron mo [1IoTTKM yMeHbIIIaeT MIIOTHOCTh KpUCTAIIIA U3-34. ..

1. yBennueHus ero oobemMa npu MOCTOSHHON Macce;
2. yMEHbIIIEHUE €T0 MAcChl IPU MOCTOSHHOM 00BEME;
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3. yMEHBIICHHEM €r0 00heMa U YBETUICHUEM MaCChI;
4. yMCHBIIIEHUE €T0 MAaCChl U YMEHBIICHHUS 00beMa.

20. TIpu Temneparype abCONMIOTHOTO HYJS ypoBeHb Depmu 11 COOCTBEHHOTO MOJIYMPOBOIHUKA
pacroJiaraercs. . .

1. mocepearHe MeXAy JHOM 30HBI IPOBOJUMOCTH U TIOTOJIKOM BaJICHTHOM 30HBI;

2. mocepearHe MEeXI1y JHOM 30HbI IPOBOAMMOCTH M YPOBHEM JIOHOPHOU MPUMECH;

3. mocepearHe MEXy YPOBHEM aKIENTOPHOM MPUMECH U MOTOJIKOM BAJICHTHOM 30HBI;

4. HaXOIUTCS B BAJICHTHOMU 30HE.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Mognens atoma bopa

2. Ypasuenue lllpenunrepa.

3. KBaHTOBO-MeXaHHUECKOE OMMCAHME CTPOEHHE aToma (3JEKTPOH KaK BOJHAa M KaK 4acTULa,
AIIEKTPOH U NOTEHLMAIbHBIN Oapbep, KBAHTOBBIN OCLUIIISATOP)

4. ToueuHass CUMMETpPHUSI KPUCTAIIIOB

5. Ilpsimast pemierka. 14 TpaHCIAMMOHHBIX pemeTok bpasa

6. O6paTHast pemieTka

7. Metonpl onpeesieHnss aTOMHON CTPYKTYPbl KOHJIEHCUPOBAaHHBIX MATEPUATIOB

8. Knnaccuuxanust KOHIEHCHPOBAaHHBIX MaTepuasioB. TuIbl cBA3€il. DHEprust cBs3u

9. Monekynspasle kpucTtaiisl. onHble kpuctasuibl. KoBaneHTHbIE KprucTauibl. MeTauisl

10. Knaccuduxkanus aedgexroB. TemnoBeie Toueunble nedexTsl. PaBHOBECHas KOHLIEHTpaLUs TO-
YeYHbIX J1e(EeKTOB

11. Paguanuionssie e eKThl

12. Mucnoxanuu. Kontyp u Bekrop broprepca. Hanpsixenusi, cBSi3aHHbIE C AUCIOKALUSAMHU. JHEP-
rus quciiokaiui. CTOUHUKH TUCIIOKaIui

13. ledexTsl cTexuoMeTpun

14. TermoBbIie KOIeOAHMUS ATOMOB. AMIUTUTY/IBI

15. TernoemkocTh TBepaAbIX Ten. 3akoH rononra-Iltu. Teopus Ditnmreiina. Teopus ebas

16. TerioeMkoCTh METAJIOB. YUeT BKJIa/1a CBOOOHBIX AJIEKTPOHOB

17. TeruioBoe pacmMpeHUe KOHAECHCUPOBAHHBIX MaTEpUaJIOB

18. TennonpoBOJHOCTh KOHAEHCUPOBAHHBIX MATEPUANIOB. TerIonpoBOAHOCTh METAJUIOB, U30JIS-
TOPOB U NOJIyIIPOBOJHUKOB

19. Iuddys3us B KOHAEHCUPOBAHHBIX MaTepUaax

20. Knaccuduxanusi KOHIEHCUPOBAHHBIX MAaTEPHAJIOB 110 BEJTMUMHE JIEKTPOIIPOBOJHOCTH

21. Ypasuenue lllpenunrepa 11t TBEpaOro Tena

22. OQHORIEKTPOHHOE NPHOINKEHUE

23. ®ynkuusa bioxa

24. CpoiicTBa BOJIHOBOI'O BEKTOPA IEKTPOHA B KpucTauie. 30HbI bpuinosHa

25. IloBepxHocTh Pepmu

26. DHEpreTUYECKUil CIIeKTp 3JIEKTPOHOB B Kpuctaiuie. Moaens Kponura-Ilennn

27. DddexTuBHAS Macca MIEKTPOHA

28. OCHOBHBIE CBOMCTBA METAJJIOB. DJIEKTPOIPOBOIHOCTh METAJUIOB

29. CobOcTBEHHAs TPOBOIUMOCTD MOJIYIIPOBOIHUKOB

30. DyeKTpONPOBOAHOCTD U30JIATOPOB

31. Ilonsipuzanys KOHAEHCUPOBAHHBIX MaTepuanoB. OCHOBHBIE XapaKTEPUCTUKU

32. VYnopyras nonspuzauus. JnekrponHas. Monnas. /lunonsHas

33. Termoas nossipusanus. DnektponHas. Monnas. JlunonsHas

34. CBs3p MeXAY AUDICKTPUUYECKONW MTPOHULIAEMOCTBIO U MOJIIPU3YEMOCThI0. YacToTHas 3aBUCHU-
MOCTb JIUAJIEKTPUUECKON MPOHUIIAEMOCTH

35. lupnextpuueckue noTepu

36. Knaccuduxarmss MarHeTHKOB

37. Ilpupoaa auaMarseTu3ma, napamarHeTu3ma u peppomMarHeTuzma

38. Ilnamaruerusma, mapamarHeTusm u ¢peppomMarHeTu3ma TBepAbIX Tell

39. Buzbl B3aMOZIEHCTBUS CBETA C TBEPABIM TEJIOM
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40. OnTuueckue KOHCTAHTBI

41. IornoieHre cBeTa KpucTajaMu

42. CtpykTypa aMOp(hHBIX KOHJIEHCHPOBAHHBIX MaTEPHAJIOB

43. DHepreTUYeCcKui CeKTP HEKPUCTATUIMYECKUX KOHIEHCUPOBAHHBIX MaTEpHUaIoB
44. Amop¢usie noxynpoBogHuky. [Ipumenenue

45. AMopdHBIE METAUTBI U U30JIATOPHI

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
1. Xumunueckas cBs3b. KpUCTaIIMUECKOE CTPOEHHME KOHIIEHCUPOBAHHBIX COCTOSIHMM. TersioBble
CBOMCTBA KOH/IEHCUPOBAaHHBIX MaT€pHAaJIOB.
2. KoHueHTpaLus 3J1eKTPOHOB U JBIPOK B METaJJIaX M MOIXYyNpOBOAHUKAX. Je(heKThl B KOHJEHCH -
POBaHHBIX MaTepuanax. J{usiekTpuueckue 1 MarHUTHbIE CBOWCTBA AUAJIEKTPUUECKUX MaTEpPHUAJIOB.

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
. DIEKTpOHHAs CTPYKTYpa KOHJICHCUPOBAHHBIX MAaTEPUAIIOB
. CTpyKTypa KpUCTAILJIOB U CIIOCOOBI €€ OnpeaeNeHUs
. KoHmernus kBa3n4acTuil B KOHACHCHPOBAHHBIX MaTepraiax
. ®OHOHHBIN CITEKTP (TEIUIOBBIC KOJICOAHUS B KPUCTAILIIE)
. TernoBbIE CBOKCTBA KOHACHCUPOBAHHBIX MAaTEPUAJIOB
. 30HHas TeOpHs KOHACHCUPOBAHHBIX MaTepUaIOB
. CraTtucTrKa 3JeKTPOHOB U JBIPOK B KOHJICHCUPOBAHHBIX MaTepraIax
. CtpykTypHBbIe 1e(heKThl B KOHACHCUPOBAHHBIX MaTepuaiax
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9. DneKTpUYECKHEe CBOMCTBA KOHJEHCHPOBAHHBIX MaTePUAIOB

10. lusnexkTpuyeckue cBOWCTBA KOHAECHCUPOBAHHBIX MaTEpUAJIOB

11. MarHuTHbIE CBOMCTBA KOHJAECHCUPOBAHHBIX MATEPUATIOB

12. CBepXIIpOBOANMOCTh KOHJAEHCUPOBAHHBIX MaTEpUajIOB

13. OnTuyeckue cBOKWCTBA KOHACHCUPOBAHHBIX MAaTEPHAIOB

14. ®usnueckre CBOHCTBA aMOP(HBIX KOHJICHCUPOBAHHBIX MAaTEPUAIIOB

14.1.5. Bonnpocsl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM

1. Mognens atoma bopa

2. KBaHTOBO-MEXaHNYECKOE ONMCAHUE CTPOEHUE aTOMa

3. Buasl xumuueckux cBszeid. Pacuer sHeprun o0pazoBaHUsl XUMUYECKON CBSI3H.

4. Kpucramimueckoe cTpoeHHe TBepAbIX Teil. Pemerka bpasa. Jludpaxiyst peHTTeHOBCKUX JTydei.

5. TernoBble KoneOaHUsI. AMILTUTY/IBI.

6. TemoBple CBONCTBA KOHJIEHCUPOBAaHHBIX MaTepualoB. TemIoeMKocTb. TermmonpoBOJHOCTS.
TemoBoe pacmupeHue.

7. CTaTucTuka 3J1E€KTPOHOB M JBIPOK B KOHACHCHUPOBAHHBIX MaTrepHaloB. PacdueTr KOHUEHTpauuu
AJIEKTPOHOB U JBIPOK B COOCTBEHHBIX IMONYNpPOBOJHUKAX. Pacuer monoxenus ypoBHs depmu. 30HHbBIE
JarpaMMbl KOHJIEHCUPOBAaHHBIX MATEPHUAJIOB.

8. JlepexThl B KOHEHCUPOBAaHHBIX MaTepuasax. Pacuer KoHIeHTpauu Je(EeKTOB. DHTPOIHUS.

9. JlusneKkTpruyecKkre CBOMCTBA KOHIEHCUPOBAaHHBIX MarepuaoB. [lonspuzyemMocTs.

10. MarauTHsbIe CBOMCTBA KOHICHCUPOBAHHBIX MarepuanoB. HamMarHM4eHHOCTS.

12. Ontrueckne cBOCTBA KOHIEHCUPOBAHHBIX MaTEpHAJIOB.

14.1.6. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenne 4acTOThI KOJICOAHUH MOTIEPEUHBIX ONTUYECKIX (POHOHOB B HOHHBIX KPUCTAJIAX.
2. UccnenoBaHne TeMIepaTypHOM 3aBUCUMOCTH 3JIEKTPOIIPOBOTHOCTH TOTYTIPOBOTHUKOB
3. HccrnenoBaHue TeMIIEpaTypHOH 3aBUCUMOCTH AJIEKTPOIPOBOAHOCTH TOJUKPUCTATUINISCKIX
(beppOMarHeTHKOB.
4. WccnenoBaHne TEMIIEPATYPHOH 3aBHCUMOCTH 3JIEKTPOIPOBOTHOCTH aMOP(MHBIX IOIYIPOBOJI-
HUKOB.

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamM AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUIA0B
I[J'IS[ JijI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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