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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenbto u3yueHus QUCHUIUIMHBI « DU3MKA KOHIEHCHUPOBAHHOI'O COCTOSIHUS SIBIISIETCSI OCBOEGHUE
TEOPETUYECKUX OCHOB CTPOCHHUS KOHJICHCUPOBAHHBIX MAaTEPUANIOB U UX (PU3MUECKUX CBOUCTB.

1.2. 3agauy AUCHUILIUHBI

1. YcraHoBieHHE 3aBUCHUMOCTEH (U3NUECKUX CBOWCTB KOHJACHCHUPOBAHHBIX MAaTEPHATIOB OT HX
XUMHUYECKOT0 COCTAaBa U CTPYKTYPHI.

2. IlpuoOpeTeHrie HaBHIKOB MAaTEMAaTUYECKOTO ONMKCaHUs (PU3NYECKUX MPOLIECCOB, MPOTEKAIOUINX B
TBEP/bIX TeNax.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Hnnexc quciumumasl: b1.B.J1B.01.02.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WMHauKaTOpsl JOCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yUeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. Cnocoben [1K-2.1. 3naeT > exTuBHBIC |3HAET METOIUKHU MCCIIEIOBAHHS TAPAMETPOB

APryMCHTHUPOBAHO METOAUKHN N XapaKTCPUCTHUK KOHACHCUPOBAHHBIX
BBIOMPATH U OKCIIEPUMEHTAJILHOTO BEIIECTB

peann30BbIBAThH HA MCCJICIOBAHMS TTApaMETPOB U

NpaKkTUKE YPPEKTUBHYIO |XapaKTEPUCTUK HIEKTPOHHBIX

METOIUKY npubOpOB, CXEM, YCTPOUCTB H

SKCIICPUMCHTAJIBHOT'O YCTAaHOBOK 3JICKTPOHHUKU 1

UCCIICAOBaHUS HAHORJIEKTPOHUKHU

napamMeTpoB U pa3IuyHOTO

XapaKTEPUCTHUK (YHKIIMOHAJILHOTO

npubOpOB, CXeM, Ha3HAYCHUS

YCTPOHCTB U yCTaHOBOK |[TK-2.2. YmeeT YMeeT Ha TpaKTUKE ONPENeNaTh HapaMeTpbl
SJICKTPOHHUKH U apTyYMEHTHUPOBAHHO BHIOMPATH | KOHJICHCHPOBAHHBIX BEIICCTB
HaHO3JICKTPOHUKH W pEATN30BBIBATH HA

pas3aImiHOro npakTuke 3QHEeKTUBHYIO

(YHKIIMOHAIBHOTO METOUKY

Ha3Ha4YCHUA AKCHEPUMEHTAIBLHOTO

HCCJIETOBaHUS MTapaMeTPOB U
XapaKTEPUCTHUK JICKTPOHHON
KOMITOHEHTHOM 0a3bl,
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U

HAHODJIEKTPOHUKH

Pa3IUIHOTO

(YHKIIMOHAJILHOTO

Ha3HAYCHUS

[1K-2.3. Bnaneer HaBbikamu | BiajmeeT mpakTH4eCKUM HaBBIKOM

BbIOOpA U peanu3anuu Ha MIPOBEICHUS IKCTIEPUMEHTAIBHBIX

npakTuKe 3QPEeKTUBHOM UCCJIETOBaHUI 10 ONpeIeTICHUIO TapaMeTPOB
METOJIUKU U XapaKTEePUCTUK KOHJIEHCUPOBAHHBIX
AKCIIEPUMEHTAIHHOTO BEIIECTB

UCCJIEIOBaHMsI IApaMETPOB U
XapaKTEPUCTHK JIEKTPOHHBIX
npubOpOB, CXEM YCTPOUCTB U
YCTaHOBOK JIEKTPOHUKH U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HAuYCHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB 5 cemectp

Bunbl yueOHOI e TenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 70 70

JIek1IMOHHBIE 3aHATUSA 36 36
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IIpakTHueckue 3aHATHA 18 18

JlaGopaTopHble 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 38 38
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ MpenoaaBarTeieM, BCero
IloaroTroBka K TECTUPOBAHUIO 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 12 12
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 12 12
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mast Tpya10eMKOCTh (B Yyacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa ¥ colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
tabmmie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Cam. Bcero
HasBanwust paznenos (Tem) JUCHHUILTAHBL | 3aH., Ipax. | JIad. pab., | gacos (6e3 PopmHpyembie
3aH., 4 | pao. KOMTIETCHITHH
q q JK3aMeHa)
S cemecTp
1 DnexTpoHHas CTpyKTypa 3 4 - 4 11 [1K-2
KOHJCHCUPOBAHHBIX MaTEPHAIIOB
2 CTpyKTypa KpUCTAJIJIOB U CIIOCOOHI €€ 2 2 - 4 8 [K-2
OIpeeNIeHus
3 TennoBele cBOMCTBA 8 2 4 6 20 [IK-2
KOHJICHCHPOBAaHHBIX MaTEPUAJIOB
4 3oHHAas TEOpUsi KOHJACHCUPOBAHHBIX 3 - - 1 4 [1K-2
MaTepUajoB
5 CrarucTtuka 3JIEKTPOHOB U JABIPOK B 4 2 4 6 16 [K-2
KOHJICHCHPOBaHHBIX MaTepuaiax
6 CtpyKTypHBIC 1e(EKTHI B 3 2 - 3 8 [IK-2
KOHJICHCHPOBAHHBIX MaTepuazax
7 DneKTpUYECKHUEe CBOMCTBA 2 - - 1 3 [1K-2
KOHJCHCUPOBAHHBIX MaTEPHAIIOB
8 lunyiekTpruueckue CBOMCTBa 3 2 - 3 8 [IK-2
KOHJIEHCHPOBaHHBIX MaTE€pPUAJIOB
9 MarauuTHbI€ CBOWCTBA 2 2 4 4 12 [IK-2
KOHJICHCHPOBAaHHBIX MaTEPUAJIOB
10 CBepx1poBOIUMOCTD 2 - - 1 3 [1K-2
KOHJCHCUPOBAHHBIX MaTEPHAIIOB
11 Ontuueckue cBoiicTBa 2 2 - 1 5 [IK-2
KOHJICHCHPOBaHHBIX MaTE€pPUAJIOB
12 ®usnueckue cBoicTBa aMOPHHBIX 2 - 4 4 10 [IK-2
KOHJICHCHPOBAaHHBIX MaTE€PUAJIOB
Hroro 3a cemectp| 36 18 16 38 108
Hroro| 36 18 16 38 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. 1O JICKITHSIM)

Ha3zBanus pa3aenos
(TeM) AMCUHUIIINHBI

Coneprkanue pa3ienoB (TeM) TUCHUTLTAHBI
(B T.4. 110 JIEKLIUSIM)

TpynoemkocTsb
(JleKLIMOHHbBIE
3aHATHSA), 4

dopmMmupyembie
KOMIIETCHIINH

5 cemecTp

1 DnexktpoHHas
CTPYKTypa
KOHJICHCUPOBAHHBIX
MaTEepUaJIOB

Lenu v 3agaun TUCHUIUIMHEL. Moens
atoma bopa. KBanTOBO-MeXaHn4ecKkoe
ONMCAHUE CTPOEHUS aTOMa. DJIEKTPOH KaK
BOJIHA U KaK 4acTHIIA. DJIEKTPOH U
NOTeHIMATIbHBIN Oapbep. KBaHTOBBII
OCHMJUIITOP. XUMUYECKAs CBSA3b.
O6pa3oBanue monekyn. O6o0ecTBIeHHE
anekTpoHoB. Meroa JIKAO. Monnas cBs3b.
Crpoenue monekyin. CBs3b B TBEpIBIX
TeJax: MOHHAs, KOBaJCHTHas, CHIIbI Banaep-
Baanbca, BoJopoaHas, MeTasInuyecKasl.

[IK-2

Hroro

2 CrpykTypa
KPUCTAJIJIOB M CTIOCOOBI
ee orpeeeHus

[IpocTeie U ClI0KHBIE KPUCTATUIUYECKUE
pemeTku. Pemetka ¢ 6azucom. MHaeKCH
Mumiepa. O6paTHas penieTka.
Omnpenenenye KpUCTALTHIECKUX CTPYKTYP C
MOMOIUIbIO AU(PPAKIIMUA PEHTTEHOBCKUX
ny4deit. Ctosgune BoJIHBL. 30HBI bpuiuitosHa.

[TK-2

Hroro

3 TemoBBIE CBOMCTBA
KOHICHCHUPOBAHHBIX
MaTEpHUaJIOB

@®OHOHBI. DJIEKTPOHBI IPOBOAUMOCTH.
[Tnazmonsl. [onsipoHBl. DKCUTOHBI.
Marnonsl. TemoBslie koeOaHusl.
Ammuaty el HopMasbHble KoneOaHus
IIPOCTOM OJTHOMEPHOM PELIETKH.
HopmarnbsHbie KonebaHusi OAHOMEPHOU
pemierku ¢ 6azucoM. CrieKTp HOpMaJIbHBIX
KosieOaHuit pemeTku. TermioéMKOCTh
TBEPABIX Ten. 3akoH [rononra — Iltu.
Teopus temnoémkoctu DiiHIITeHHA. Teopus
tertoéMkocTH Jlebasi. BerBon dhopmyssl amst
TEII0EMKOCTH, UCXO/ISl U3 IPEJICTABICHUS O
¢doHoHax. TermI0EMKOCTh METAIJIOB. YUET
BKJIaJ]a CBOOOIHBIX AJIEKTPOHOB. TemnoBoe
paclIUpeHne TBEPABIX TEIL.
TemnonpoBoAHOCT TBEPBIX TEI.
TemnonpoBoIHOCTb, 00YCIIOBIEHHAS
ATOMHBIMU KOJICOAaHUSMH.
TennonpoBoAHOCTS METAIIIOB. YUET BKJIA1A
CBOOOTHBIX 31eKTPOHOB. [ dy3us B
TBEPAbIX TEJax.

[K-2

Htoro

4 3oHHas Teopus
KOHJICHCUPOBAHHBIX
MaTEepUaJIOB

3oHHas TCOpHUA KOHACHCUPOBAHHBIX
MaTCcpHraIOB

[IK-2

Hroro
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5 Craructuka
JJICKTPOHOB U JBIPOK B
KOHICHCHUPOBAHHBIX
MaTepuagax

OyHKIMS pacTpeiesieHHs JICKTPOHOB U
JIBIPOK 10 COCTOSIHUSIM. DyHKIUS
IUIOTHOCTH COCTOSTHHU JUISI QJIEKTPOHOB U
JBIPOK. BhIuMCIeHnEe KOHIIGHTpAIUU
SIIEKTPOHOB B 30HE POBOMMOCTH.
KoHIieHTpamus 3JIeKTPOHOB U JBIPOK B
COOCTBEHHOM MOJYTIPOBOIHUKE.
TeMneparypHasi 3aBUCMOCTb YPOBHSI
Depmu.

[K-2

Htoro

6 CTpyKTypHBIE
nedeKThI B
KOHJIEHCUPOBAHHBIX
MaTepuanax

Knaccudukanus nepexros. TemnoBble
ToueuHble AedexTsl. PaBHOBecHas
KOHIIEHTPALUs TOYEYHbIX 1e(DEKTOB.
TennoBble nedeKThl B OMHAPHBIX
KpucTaimax. PanquanoHHsie 1e(eKThl.
Hucnoxanuu. Kontyp u Bektop broprepca.
JledexTbl ynakoBKH U YaCTHYHBIE
nucnokanuu. ['panunsl 3epeH. JledexTs B
HECTEXHMOMETPUUECKUX KPUCTAIIIAX.

[IK-2

Hroro

7 DnexkTpuuecKue
CBOMCTBA
KOHICHCUPOBAHHBIX
MaTepUajoB

OCHOBHBIE CBOMCTBA METAIJIOB.
DIIEKTPONPOBOTHOCTH METAIIIIOB.
CoOcTBeHHAsI MPOBOAMMOCTD
MTOJTYTTPOBOTHUKOB. DJIEKTPOIPOBOAHOCTD
IAIeKTpuKoB. CBOMCTBA
KOHJICHCHPOBAHHBIX MAaTEPHAJIOB B CHIIBHBIX
ANEKTPUIECKUX TOJISAX.

[TK-2

Hroro

8 JluanexTpuueckue
CBOMCTBA
KOHJICHCHPOBAHHBIX
MaTepHaJIOB

ITonstpu3sanust KOHIEHCUPOBAHHBIX
MaTepuanaoB. OCHOBHbBIE XapaKTEPUCTUKH.
DJNEeKTpOHHAas ynpyras HoJspu3anus.
Nonnas ynpyras nosspusanus. JunonsHas
ynpyras nossgpusauusi. OcodbeHHocTu
TEIIOBOM nossipu3anny. loHHas Terosas
noJisipu3anusl. JIEeKTPOHHAs! TEII0Bast
nossipu3anus. JMnosapHas TeraoBas
nosisipusanusi. CBsizb MEXTy
JUAIIEKTPUYECKOM POHUILIAEMOCTBIO U
MOJISIPU3YEeMOCThI0. HacTOTHAsS 3aBUCUMOCTD
JIABJIEKTPUYECKON MPOHUILIAEMOCTH.
JnsnexTpudeckue noTepH.

[K-2

Htoro

9 MarauTHbIE CBOMICTBA
KOHJICHCUPOBAHHBIX
MaTepHUaJIOB

Knaccudukanus maraetukos. [Ipupona
nuamarterusma. [Ipupona napamarserusma.
JlnamMaraeTusM M rnapaMarHeTu3M TBEpAbIX
tes. @eppomarnerusm. OnbiT Jopdpmana.
OOMeHHOe B3aUMOJICIICTBHE U €r0 POJIb B
BO3HHUKHOBEHUH (peppoMarHeTu3ma.
AnTH(EppOMarHeTusM U peppruMarHeTu3M.

[IK-2

Hroro
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10 CeepxnpoBoaumocts |HyneBoe conporusienue. TemmnepaTtypa 2 [K-2
KOHJICHCUPOBAHHBIX CBEPXIPOBOSIIETO TIEpexo/a.
MaTepuasioB Kpucrannuaeckas cTpykTypa u
n3oronuueckuii 3¢ dexr. [lormomenne
AJIEKTPOMATHUTHOTO U3ITyYCHHUS.
BricokoTeMmneparypHas
CBEPXIIPOBOAUMOCTb. Teopust
cepxnpoBoauMocTd @. u I'. JIoHa0HOB.
Teopus I'nnz0Oypra — Jlannay.
Kyneposckue napsl. Teopust bapauna —
Kynepa — puddepa.
Hroro 2
11 OnTuueckue Buael B3auMoAenCTBUSA CBETA C TBEPABIM 2 T1IK-2
CBOMCTBa tenoM. ONTHYECKUE KOHCTAHTHI.
KOHJIEHCUPOBAHHBIX [TornomieHne cBeTa KpUCTAILIIAMH.
MaTepUaoB PexoMOMHaIMOHHOE U3TTyYeHUE B
MOJIyNpoBoIHUKaX. CIIOHTaHHOE U
MHIYLUPOBAHHOE U3JIyYCHHE.
Hroro 2
12 ®uznueckue CrpykTypa aMmOop(dHBIX KOHJACHCUPOBAHHBIX 2 I1K-2
CBOMCTBAa aMOP(HBIX MaTepHaIOB. DHEPIrEeTUYECKUMN CIIEKTP
KOHICHCUPOBAHHBIX HEKPUCTAJUTMUECKUX KOH/IEHCUPOBAHHBIX
MaTepUajoB MaTepuagoB. AMOp(HbIE MOTYTPOBOIHHUKHY.
[Tpumenenne amMmop(HBIX TOTYTPOBOTHUKOB.
AwmopdHbie 1udeKTpuku. AMopdHbIe
MeETaJLJIbL.
Htoro 2
Hroro 3a cemectp 36
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanus pasnenos (Tem) HaumenoBanue npaktuyeckux | Tpymnoemkocts, | Popmupyembie
JUCLUTUIAHBI 3aHIATHUN (CEeMUHApPOB) q KOMIIETEHIINH
S cemecTp
1 DnexTpoHHas CTPYKTypa Mogens atroma bopa. 2 [K-2
KOHACHCUPOBAaHHBIX Buapl XuMu4eckux cBsi3en. 2 [1K-2
MaTepHraJiOB Pacuer sHeprun obpazoBaHus
XUMHUYECKOMU CBSI3U.
Hroro 4
2 CTpyKTypa KpUCTaJIOB U Kpucrannuueckoe crpoenue 2 [K-2
CHOCOOBI €€ OnpeIeICHHS TBEPJIBIX TEIN.
Hroro 2
3 TennoBsie cBOMCTBA TermoBble CBOMCTBA 2 [1K-2
KOHJICHCUPOBAHHBIX KOHJICHCUPOBAHHBIX MaTEPHAIIOB.
MaTepHUasoB HUtoro 2
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5 CrarucTuka 3JIeKTPOHOB U CraTucThKa 3JIEKTPOHOB U JIBIPOK 2 I1K-2
JIBIPOK B KOHJICHCUPOBAHHBIX  |B KOHJACHCHUPOBAHHBIX
MaTepuagax MaTepUasoB.

Hroro 2
6 CTpyKkTypHBIE Je(PEKTHI B JledexThl B KOHAEHCUPOBAHHBIX 2 [1K-2
KOHJIEHCUPOBAHHBIX MaTepuanax.
MaTepuanax HUtoro 2
8 Jusrnektpudeckue cBorcTBa | JlUMdneKkTpuyeckue CBOMCTBa 2 [1K-2
KOHICHCUPOBAHHBIX KOHICHCUPOBAHHBIX MaTEPHAJIOB.
MaTepHaioB [TonsipuzyemocTs.

Htoro 2
9 MaruuTHbI€ CBOMCTBA MarauTHbl€ CBOMCTBA 2 [K-2
KOHJICHCUPOBAHHBIX KOHJICHCHPOBAHHBIX MaT€pPUAJIOB.
MaTepUalIoB HamaranueHHOCTS.

Hroro 2
11 Ontuueckue cBoiicTBa Onrtuueckue cBoiCcTBa 2 [1K-2
KOHJIEHCUPOBAHHBIX KOHJIEHCUPOBAHHBIX MAaTE€pPUAJIOB.
MaTepUaoB Utoro 2

Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (Tem) HanmenoBanue nabopatopHbIX Tpynoemkocts, | opmupyemblie
JUCITUTUTAHBI pabor q KOMITETEHIINHT
S cemecTp

3 TenioBLIE CBOMCTBA OmpeneneHne 4acToThl KoJeOaHui 4 [IK-2
KOHICHCUPOBAHHBIX MOTIEPEYHBIX ONTHYECKUX (POHOHOB B
MaTepUajoB MOHHBIX KpUCTaJIaX.

Htoro 4
5 Craructuka 351eKTpoHOB U |MccrnenoBanue teMneparypHoi 4 I1K-2
JBIPOK B KOHJICHCHUPOBAHHBIX |3aBUCUMOCTH JIEKTPOIPOBOTHOCTH
MaTepuagax MOJTyIPOBOIHUKOB.

Hroro 4
9 MarauTtHble CBOMCTBA HccenenoBanue temneparypHoOi 4 I1K-2
KOHJIEHCUPOBAHHBIX 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH
MaTepHUasoB MOJIUKPUCTAIITHNYECKIX

(beppoMarHeTHKOB.

Hroro 4
12 ®uznueckue cBOMCTBA UccnenoBanue temnepaTypHOi 4 I1K-2
aMop(HBIX 3aBHCHUMOCTH 3JIEKTPOIPOBOAHOCTH
KOHJICHCUPOBAHHBIX aMOp(HBIX TOJYTPOBOIHUKOB.
MaTepuaioB HUToro 4

Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM
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5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabauma 5.6. — Buabl camocTosTenbHOU paboThl, TPYAI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
HasBanus pasnesnoB (Tem) Buer 5 TpynoemkocTs, | @opMupyembie dopmbl
JUCIUITAHBI CAMOCTOATEIRHON q KOMIIETEHIIUU KOHTPOJIS
paboThl
S cemecTp
1 DnexktpoHHas IToaroroBka k 2 [1K-2 TectupoBanue
CTPYKTypa TECTHPOBAHUIO
KOHZICHCHPOBaHHBIX [ToaroroBka k 2 [1K-2 KonTposnbnas
MaTepuaos KOHTPOJIbHOM paboTe pabota
Hroro 4
2 Crpyktypa kpucramioB |Ilogroroska 2 [1K-2 TectupoBanue
U CIIOCOOBI ee TECTHPOBAHUIO
OIIPEACICHUA [ToaroroBka k 2 [1K-2 KonTposnbnas
KOHTPOJIbHOU paboTe pabota
Hroro 4
3 TenuioBble CBOMCTBA IToaroroBka k 2 [1K-2 KoHntposbHas
KOHJICHCHPOBAHHBIX KOHTPOJILHOM padoTe pabota
MaTepuaos [ToaroroBka k 3 [1K-2 JlaGopaTopHas
nabopaTopHoO# paboTe, pabota
HaIMcaHue oT4yeTa
IToaroroska k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
4 3oHHAas Teopus [ToaroroBka k 1 [1K-2 TectupoBanue
KOHICHCUPOBAHHBIX TECTUPOBAHUIO
MarepuaioB HUToro 1
5 Crarucruka IToaroroBka k 2 [1K-2 KoHntposbHas
DJIGKTPOHOB U JABIPOK B |KOHTPOJLHOU padboTe pabora
KOHZICHCHPOBaHHBIX [ToaroroBka k 3 [1K-2 JlaGopaTopHas
Marepuaiax nabopatopHoii padore, pabota
HanycaHue oT4yeTa
IToaroroBka k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
6 Ctpykrypusbie nedextsl |[lonroroBka k 2 [1K-2 KonTponbnas
B KOHJICHCUPOBaHHBIX KOHTPOJIbHOU paboTe pabota
MaTepuajiax IToaroroBka k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 3
7 DneKkTpuuecKue [ToaroroBka k [1K-2 TectupoBanue
CBOIICTBa TECTUPOBAHUIO
KOHICHCUPOBAHHBIX
MaTepUajoB Hroro I
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8 Jluanexrpuueckue IToaroroBka k 2 [1K-2 KoHntpoisbHas
CBOIiCTBa KOHTPOJIbHOM pabote pabora
KOHJCHCUPOBAaHHbIX ITonroroBka k 1 I1K-2 TectupoBanue
MaTepHuaJioB TECTUPOBAHUIO
Htoro 3
9 Marnuthsble cBoiictBa |IloaroroBka k 3 [K-2 JlabGopaTopHas
KOH/ICHCUPOBAHHbIX nabopaTopHoii paboTe, pabora
MaTepuasioB HaIMCaHUE OTYeTa
IToaroroBka x 1 [IK-2 TectupoBanue
TECTUPOBAHUIO
Htoro 4
10 CeepxmnpoBoaumocts |Iloaroroska k 1 [K-2 TectupoBanue
KOHICHCHPOBAHHBIX TECTUPOBAHUIO
MaTEpHUAaJIOB Hroro 1
11 Onruueckue cpoiictBa |Iloaroroska k 1 [1K-2 TectupoBanue
KOHJCHCUPOBAHHBIX TECTUPOBAHUIO
MaTepUasoB HUtoro
12 ®usznueckue cpoiictBa |[loaroroka k 3 I1K-2 JlaGopaTopHas
aMOp(HBIX nabopaTopHoO# paboTe, pabora
KOHICHCUPOBAHHBIX HanMcaHue oTyeTa
MaT€pralioB IToaroroBka k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 4
Hroro 3a cemectp 38
[ToaroroBka u cnaua 36 DK3aMeH
HK3aMeHa
Hroro 74

5.7. CooTBeTcTBHME KOMNETEHIIUI, )OPMUPYEMBIX IPHU U3YyYeHUHU JUCHUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHIUH, (OPMUPYEMBIX MPU U3YUECHUU NUCUUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AedTenbHOCTH
dopmupyembie
JIao. Cam. @DopMbI KOHTPOJIS
KOMITCTCHITH Jlek. 3an. |[Ipak. 3aH.
pao. pao.
I1K-2 + + + + KonrponbHas pabora,
JlaGopatopHas pabora,
TectupoBanue, Jxk3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcumanbHbIN Oamt
MaxkcumanbHbII MaxkcumanbHbIA
3a IEpUOJ, MEXKIY Bcero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0a 3a meproa
2KT u Ha KoHel CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
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S cemecTp

Kontponbnas pabota 15 0 15 30
Jlaboparopnas pabota 0 10 10 20
TectupoBaHue 6 6 8 20
DK3aMeH 30
Hroro makcumym 3a 21 16 33 100
nepuos

Hapacratomum urorom 21 37 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6aJJI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb
bamnibl Ha naTy TEKyero KOHTpoIs Ouenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAJIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeYyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. ®usnka KOHIEHCUPOBAHHOTO cocTostHMs [ TekeT] : yueOHoe mocobue mms By3oB / FO. A. baiikos,
B. M. Ky3nenos. - M. : BUHOM. JlaGopatopwus 3Hanwuii, 2011. - 294 c. (nanuumne B Oubnmoreke TYCYP
- 46 7K3.).

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. TTaBnos I1.B. ®usuka tBepaoro tena: YueoHuk aus By3os / I[1.B. [1aBio, A.®. XoxioB. — 3-¢
u31., ctepeoturl. — M.: Beicmras mikoma, 2000. — 496 c. (Hanmmuue B 6ubmmoreke TYCVYP - 58 ak3.).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. ®u3nka KOHAESHCHUPOBAHHOTO COCTOSHUS: Y4eOHO-METOIUYECKOE MocoOre 1Mo 1abopaTOpHBIM
paboram mis cTyAeHTOB HampaBieHUd moarotoBku 11.03.04 «DnekTpoHUKA M HAHOAJICKTPOHHUKAY,
npodmirb «MHUKPOIIEKTPOHUKA W TBEpIoTenabHas 3yekTpoHuka», 28.03.01 «HanoTexHonoruu u
MHUKPOCUCTEMHAs TEXHUKa», Mpouiib «HaHOTEXHOJIOTUH B JIEKTPOHUKE M MUKPOCUCTEMHOM TEXHUKE /
E. B. CaBpyk, B. B. Kapauckuii, C. B. CmupnoB - 2016. 51 c. [DnexTpoHHbIi pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/6277.

2. ®wusuka TBepaoro tena : Yuebnoe meroauueckoe nmocooue / C. B. Cmupnos, H. B. 3apukoBckas
; MunuctepctBo obpazoBanusi Poccuiickoii denepanun, TOMCKUN TOCyAapCTBEHHBIN YHUBEPCUTET
CHUCTEM yTpaBJICHUS U panuodekTpoHuku, Kadbenpa ¢puznueckoit anekrporuku. - Tomck : TMIIIO,
2001. - 37 c. (manmuuue B 6ubmmoreke TYCVYP - 26 3k3.).

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCIHUIIMHBI PEKOMEHIyeTcs o0palarhcsi K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYECKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlaGopatopus (HpU3UKU KOHACHCUPOBAHHOTO COCTOSIHUS M MaT€pHUAJIOB AJIEKTPOHHOW TEXHUKH:
ydyeOHasi ayAuTOpHs AJs MPOBEACHUS 3aHATUN MPAKTUUECKOTO THUIA, yueOHas ayauTopus Iis
MIPOBEJICHUS 3aHATUHN JTa0OPATOPHOTO TUIIA, yueOHAas Ay AUTOPHS ISl MPOBEACHUS 3aHITHI CEMUHAPCKOTO
THUIIa, TOMEIICHUE AJisi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS] KYPCOBBIX paboT), MOMEIIEeHUE AJs
MPOBEJICHUS TPYNIOBBIX U UHAUBUYATbHBIX KOHCYJIbTAIMM, TOMEIIEHHE NIl TPOBEACHUS TEKYIIETO
KOHTPOJIA ¥ IpoMexKyTouHo# aTtectanuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, a.
74, 119 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlabopatopubie makeThl: «TemmeparypHble cBOWCTBa (EeppOMAarHUTHBIX MaTEpPUATIOBY,
«TemmnepaTypHble CBOHCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U TOBEPXHOCTHOE COMPOTHUBIICHHE
M30JISLMOHHBIX MaTepuanoBy, «IIpo6oii TonkomneHounblx KoHaeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCHUMOCTh MPOBOJAUMOCTH TUAJIEKTPUKOBY, «DOTOIIEKTPUUECKHE CBOMCTBA MOJYMPOBOAHUKOBBIX
MaTepHuanoBy, «OnpeaeneHue MHUPUHBI 3aMPEIICHHON 30HbI MOIYIPOBOIHUKOBY, «ONpenencHue TepMo-
B/1C nonynpoBoIHUKOBY, «dpdexT Xomnay, «dpdext [lenbroer.

- JJaboparopnoe o6opynoBanue u npudbopsl: uzmeputens E7-8 (2 mr.), Bonst™erp B7-22A (5 mit.),
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ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TMOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus maGoparopHas (2
mT.), mpubop st uccnenoBanus npoodos TIIK, naboparopusiii crenn COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETp 1 poBoit P4214, BonmbTmeTp D238,

HWCTOYHUK MOCTOSTHHOTO ToKa b5-47, uamepurens ummutanca E7-20;

- KomnstotepHbie mabopatopHbie padoThl (4 mIT.);

- Komnerorep Intel(R) Core (TM)2 CPU (4 mir.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- PDF-XChange Viewer;

- PTC Mathcad 13, 14;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaToOpPHBIX padoT

JlabopaTopus (U3HKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPUAJTIOB AJIEKTPOHHONH TEXHUKH:
yueOHass ayauTOpHUs JJIS NMPOBEICHUSA 3aHATUN NMPAKTUUECKOTO THUIA, ydueOHas ayIuTOpHUs I
MIPOBEACHUS 3aHATHIA 1a0OPaTOPHOTO TUMA, YUeOHAas ay TUTOPUS Il IPOBEICHUS 3aHATUNH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX paboT), HOMEIIEHUE IS
IIPOBEJEHUS IPYNIOBBIX U MHAUBUYaIbHbIX KOHCYJbTALMM, IOMEIIEHUE I IPOBEACHUS TEKYILETO
KOHTPOJISI M IpOMEXXyTouHOM arrectanuu; 634034, Tomckas ob6nactb, r. Tomck, Bepmmnuna ynuna, 1.
74, 119 ayn.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBAa (PEPPOMArHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOISIINX MaTepUaIoBy, «O0beMHOE U TOBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «IIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCHUMOCTb ITPOBOAMMOCTH JUAJIEKTPUKOBY», «DOTOIIEKTPUUECKUE CBOMCTBA MOJYIIPOBOJAHUKOBBIX
MaTtepuanoBy, «OnpeneneHue MUPUHBI 3aIPEIIEHHON 30HbI TOJIyIIPOBOAHUKOBY, «OIIpeieIeHue TEpMO-
3/1C nonynpoBogHUKOBY, « I dexT Xomta», «dpdekt IlenpTher.

- JlaGopaTopHoe obopynoBanue u npudopsl: nzmepurens E7-8 (2 mr.), Bonpt™MeTp B7-22A (5 mit.),
amnepmetp ®@-195, M-253 (2 mT.), HICTOYHUK NOCTOSHHOTO TOKa b5-47, snexrpomerp B73-42,
mynsTUMeETp B7-22A (2 mt.), usmeputens ummutanca E7-20, repaommerp E6-13, neus naboparopnas (2
mt.), npudop s uccnenosanus npodos TIIK, nabopatopusiit creny COII-5 (2 wT.), BonsT™MeTp B7-26,
BosibT™METp HuppoBoit ®4214, Bonsrmerp D238,

HCTOYHUK MTOCTOSIHHOTO ToKa b5-47, n3mepurens nMmmuranca E7-20;

- KomnbrotepHbie 1abopatopHbie paboThI (4 1IT.);

- Kommnerotep Intel(R) Core (TM)2 CPU (4 mirt.);

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- LibreOffice;

- PTC Mathcad 13, 14;

- Windows XP;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnekr, 1. 40, 101 ayx.;

- 634045, Tomckas o6macts, . ToMck, yi. Kpacnoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 DnexkTpoHHas CTpyKTypa [1K-2 KonTponbHas IIpuMepHBIi IepeyeHb
KOHJICHCUPOBAHHBIX pabota BapHaHTOB (3a4aHUN)
MaTEepUaJIOB KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
2 CTpyKTypa KpUCTaJIOB U [1K-2 Konrtponbhas [IpumepHsIil nEpEYEHD
CIIOCOOBI €€ OpeIeICHHUS pabota BApUAHTOB (3aJaHUI)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
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3 TemuioBble CBOMCTBA [K-2 KoHntposbHas [IpumepHBIil nepeyeHb
KOHJICHCUPOBAaHHBIX pabora BAapUAHTOB (3aJaHUI)
MaTepuasioB KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 3oHHas Teopus [1K-2 TectupoBanue [IpuMepHBIii TEpeUeHb
KOHJIEHCUPOBAHHBIX TECTOBBIX 3aJaHUI
MaTepuajioB DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
5 CrarucTtuka 3JIeKTPOHOB U [IK-2 KoHTtponbHas [IpuMmepHBIil nepeueHb
JBIPOK B KOH/ICHCUPOBAHHBIX pabora BapHaHTOB (3aaHUI)
MarepHuaiax KOHTPOJIBHBIX paboT
JlaGopaTopHas Tembl 1a0opaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
6 CtpykTypHBIE Je(PEKTHI B [IK-2 KontponbHas [IpumepHsIil nEpeYEHb
KOHJICHCUPOBAaHHBIX pabota BapHaHTOB (3aaHUIA)
Marepuanax KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
7 DneKTpu4ecKre CBOMCTBA [1K-2 TectupoBanue IIpuMepHBIil IepeyeHb
KOHJICHCUPOBAHHBIX TECTOBBIX 3aJaHUI
MaTepuaJIoB DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
8 Husnektpuueckue cBorctea |I1K-2 KontponbHas [IpuMepHbIii IEpeUeHb
KOHJICHCUPOBAHHBIX pabora BapUaHTOB (3aaHui)
MaTepuaioB KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
9 MarauTHble CBOMCTBA [1K-2 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
KOHJIEHCUPOBAHHBIX pabota
MaTepHaioB TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX

BOITPOCOB
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10 CBepxnpoBOIUMOCTb [K-2 TecTtupoBanue [IpumepHBIil nepeyeHb
KOH/ICHCUPOBAHHbIX TECTOBBIX 3a/laHUM
MaTepHuaJioB DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
11 Onruueckue cBoiicTBa [1K-2 TectupoBanue [IpumepHsIil nEpEYEHD
KOHJICHCUPOBAHHBIX TECTOBBIX 3aaHUI
MaTCpHaJIOB OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB
12 ®uznueckue cBOMCTBA [1K-2 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
aMOp(HBIX KOHACHCUPOBAHHBIX pabota
MaTepHaioB TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JTUCLUILINHE
®opmynupoBka TpebOBaHUM K CTeeHH C(HOPMHUPOBAHHOCTH
Orenka Bbannet 33 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIM ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE IPUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCUMaJbHOM 3HAHUA CHUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCUMaJbHON OTIENbHBIC coJiepKaIue coJiepKarye
CYMMBI 0JUIOB | TIpOOJIeMbI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
poOeITbl yMEHUE POOEITBI
MIPUMCHECHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbie | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJIbHOW | cHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYeCKoe
CYMMBbI 0aJI0B 3HAHUA PUMEHEHHE
HaBbIKOB

[Ikana KOMIJIEKCHOW OLIEHKH CPOPMUPOBAHHOCTH KOMIIETECHIMI MpHBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMITIEKCHOM OIIEHKH CHOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmyIupoBKa TpeOOBAaHUH K CTENEHN KOMIIETEHIINU
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. TlepBas Teopus CTpOECHHS aTOMa BOJOPOJa, KOTOpas yCHEIHO OObsACHsIa Haubosiee BaXkKHbIE

€ro CBOMCTBA ObliIa TIPEIJIOKEHA. . .
a) HerotoHowm;

0) DUHIITEHOM;

B) bopowm;

r) ne bpoiinem.

2. TerparoHanbHble PEIIETKH MOTYT OBITh:

a) MPOCTHIMH, 00BEMO-LIEHTPUPOBAHHBIMU U I'PaHELICHTPUPOBAHHBIMU;
0) IpOCTBIMU U 0O0BEMO-LIEHTPUPOBAHHBIMU;

B) IPOCTBHIMU M 0a301I€HTPUPOBAHHBIMU;

I') IPOCTHIMH U I'PaHELEHTPUPOBAHHBIMHU.

3. Jlus Kakoil CHUCTEMBI XapaKTEepHBbI CIEIYIOIIME CBOMCTBA: JBE KPUCTAIIUYECKUE OCHU HE
NEePIEeHIUKYIISIPHBI APYT APYTY, HO TPEThs MEPHEHAUKYIIPHA UM 00€UM, IIEPUOIbI TPAHCISALUN
Pa3IMyYHbI BO BCEX TPEX HAIPABIICHUSAX:

a) TPUKJIMHHAS,

0) TeTparoHajgbHas’;
B) MOHOKJIMHHASI,
I') reKcaroHajbHasl.

4. AKyCTHYECKHE BOJHBI TPEIACTABIISIOT. ..

a) 3ByKOBbI€ (0JIHA MPOJIOJIbHAS U JBE MONEPEUHBIE);
0) 3BYKOBBI€ (JIB€ IPOAOJIbHBIE U JIBE MOTIEPEUHBIE);
B) 3BYKOBBIE (OJIHA MPOAOJIbHASI U TPU MONIEPEUHbIE);
T') 3BYKOBbIE (TP MPOJ0JIbHBIE U JIBE MOTIEPEUHBIE).

5. ®oHOHBI, KaK U (OTOHBI, TOJIUHSIIOTCS CTATHUCTHKE. . .

a) Makcsenna-bonbsimana;
0) bonpiimMana;

B) ®epmu-/upaxa;

r) boze-DitniTeiina.

6. He oka3pIBarOT BIMSHUSA HA TEPMOJUHAMAYECKHE CBOMCTBA SJIEKTPOHHOMN CUCTEMBI. ..
a) TUIa3MOHBI;

0) hoHOHBI;
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10.

1.

12.

13.

14.

15.

16.

17.

B) (DOTOHBHI;
T') MarHOHHI.

[ToBeeHue TEMIIOEMKOCTH NMPHU BBICOKUX TEMIIEpaTypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
a) JleOas;
0) Hrononra-IlTu;
B) DWHINITEHHA;
r) ®ypne.

[Iponecc pacnpocTpaHeHus Temnsaa oT 0ojee HarpeThIX JIEMEHTOB Tella K MEHEee HarpeThiM
Ha3bIBAETCH. ..
a) TEIIONPOBOTHOCTHIO;
0) TETJIOBBIM PACHIUPECHHUEM;
B) TEIJIOBBIM C)KaTHEM;
T') TETUIOEMKOCTHIO.

B uem cymnHocTh npubmmkennst bopaa-Onmenreiimepa?
a) AJIEKTPOHBI B KPUCTAIJIC HETIOABH)KHBI;
0) PIEKTPOHBI U SAPA HETIOIBUIKHBI;
B) HEMOJBUKHBI TOJIBKO SI/1pa;
T') HETIOJIBUKHBI TOJIBKO AJIEKTPOHBI.

Urto o0bsicHsieT monens Kponura-Ileanu?
a) BUJ BOJHOBOH ()yHKIIMH DJIEKTPOHA;
0) dopmy 30H bpuntosHa;
B) CYLIECTBOBAHHE Pa3pELLICHHBIX U 3alpPELICHHbIX 30H;
T') HaJIM4Ke KPUCTAJUTMYECKOTO TOJIS.

UeMy paBHO MOJTHOE YUCIIO AJIEKTPOHHBIX COCTOSIHUM B ITepBOM 30He bpuiimtosna?
a) uyuciay (OHOHOB;
0) YUCITy DIIEKTPOHOB;
B) UHCIIy aTOMOB B KPHCTAJLIE;
') Macce JIEKTPOHOB.
BenauuuHy, paBHYI0 OTHOIIEHHUIO 3JIEKTPUUYECKOTO MOMEHTa AUAJIEKTPUKA K €ro o0beMmy
Ha3bIBAIOT:
a) TUAJIEKTPUYECKON MPOHULIAEMOCTBIO CPEeIbl;
0) OTHOCHUTEIIbHON JUAJICKTPHUECKOM BOCTIPUUMUYNBOCTHIO;
B) MOJISIPU3YEMOCTHIO;
') IUNOJIBHBIM MOMEHTOM.

OnHol U3 OCHOBHBIX XapaKTEPUCTUK JIFOOOT0 MarHeTHKa SBJSETCH. ..
a) OTHOCHUTENIbHAs TUAJIEKTpUYECKasi BOCIPUUMYHUBOCTH;
0) MOSIPU3yEMOCT;
B) HAMarHU4YeHHOCTb;
I) AUAJIEKTpUYEcKasi IPOHULIAEMOCTb CPE/IbI.

HamarunueHHOCTb ¢ yBeTMYEHHEM WHIYKIIMH MarHUTHOM TOJIS. . .
a) CHayaljia BO3pacTaerT, 3aTeM YMEHbIIIaeTcs;
0) yBETUYMBACTCS,
B) YMEHBIIIAETCS;
T') HE U3MEHACTCA.

KomnuectBo nucinokanui. ..
a) HE 3aBUCHUT OT TEMIIEpaTypbl;
0) 3aBUCHUT OT TEMIIEPATyPHI IO JIMHEHHOMY 3aKOHY;
B) 3aBUCHUT OT TEMIIEpaTyphl 110 KBaAPATUYHOMY 3aKOHY;
') 3aBUCHT OT TEMIIEPATYPHI 110 KyOMIECKOMY 3aKOHY.

Mexny TUCIOKAIMSIMU CYIIECTBYET:
a) ciaboe ynpyroe B3auMOJICHCTBHE;
0) cmaboe Heynpyroe B3auMOICHCTBHE;
B) CHJIBHOE YIPYTO€ B3aUMOJIEUCTBUE;
T') CUJIBbHOE HEYNPYroe B3auMOJICHCTBHE.

Toueunble nedeKThl, BOSHUKAIOIIKNE MPU OOJYyYEHUH KPHUCTAJIOB OBICTPHIMU YacCTUIIAMU,
MOJTyYWJIN Ha3BaHHUE. ..
a) JIMHEWHBIX 1e(PEKTOB;
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18.

19.

20.
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11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

0) nedektos no llorTkw;
B) nedeKToB 1o OpeHKenio;
') paaualioOHHBIX Ae(hEKTOB.

OnvH 13 BO3MOYKHBIX MEXaHHU3MOB Pa3MHOKECHUS TUCIIOKAINI OBbLT IMPEIOXKEH. . .
a) llortku u Punowm;

0) ®pankom u Pumgom;
B) ®penkenemM u OpaHKoM;
r) ['u66com u Pumom.

O6pazoBanue nedexron mo LLIOTTKM yMEeHbIIAeT IUIOTHOCTh KPUCTAJIA H3-34. ..
a) YBEJIIMUEHHUS €ro 00beMa MpH MOCTOSTHHOW Macce;

0) yMEHBIIIEHNE €r0 MacChl IIPH MOCTOSSTHHOM 00BbeMe;

B) YMEHBIIICHHEM €r0 00beMa U YBETUICHHUEM MACCHhI;
T') YMEHBIIICHHE €T0 MAacChl U YMEHBIIIEHUSI 00beMa.

[Ipu Temneparype abCOTIOTHOTO HYJISI YpoBeHb DepMu it COOCTBEHHOTO MOJYIPOBOJIHHUKA
pacrioyiaraercs. . .

a) MocepeInHe MEX/Ty THOM 30HBI IIPOBOJAMMOCTH M IMOTOJIKOM BaJICHTHOH 30HBI,

0) mocepearHE MEKIY JHOM 30HBI IPOBOJMMOCTH U YPOBHEM JIOHOPHOM MTPUMECH;

B) IMOCEpeIruHEe MEXy YPOBHEM aKIIENTOPHOM MPUMECH M MOTOJIKOM BaJICHTHOM 30HBI;
T') HAXOJIUTCSI B BaJICHTHOW 30HE.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Mogaens aroma bopa.

VYpasuenue lllpenunrepa.

KBaHTOBO-MEXaHMYECKOE ONMCAHUE CTPOCHUE aTOMa (JIEKTPOH KaK BOJHA M KaK 4acTULA,
AJIEKTPOH U MOTEHINATIBHBIN Oapbep, KBAHTOBBIN OCIIHILIATOP).
ToueuyHass cUMMeETpHUs KPUCTAILIOB.
ITpsimas pemierka. 14 TpaHCIALMOHHBIX pelIeToK bpasa.
OO6parHas pemierTka.
Merons! onpeencHuss aTOMHOU CTPYKTYpPbl KOHIECHCUPOBAHHBIX MAaTEPUAIOB.
Knaccugukarus KOHIeHCHPOBAaHHBIX MaTepUasioB. THIIBI CBsI3€il. DHEPTHsl CBS3H.
MonexynsipHble kpuctauisl. MonHble kpucTauibl. KoBaneHTHbIE KpUCTalIbl. MeTasuibl.
Knaccudukanus nepexros.

TennoBble ToueuHble AeeKThl. PABHOBECHAs KOHIIEHTPALUS TOUEYHBIX Ae(EKTOB.
Pannanuonnsie nedeKThI.
Hucnokanuu. Kontyp u Bexktop broprepca. HanpskeHus, cBA3aHHbIE ¢ ITMCIOKALUSIMH.
DHeprust guciokanuil. ICTOUHHUKY AUCTIOKALMMA.
JleeKThl cTeXHOMETpHH.

TennoBble KoeOaHUS AaTOMOB. AMIUIUTY/IBI.

TenmoemkocTb TBepabIX Tel. 3akoH [rononra-IItu. Teopus Ditnmreiina. Teopus [ebas.
TermnoeMKOCTh METaIOB. YUeT BKJIa1a CBOOOHBIX SJIEKTPOHOB.

TennoBoe pacuIMpeHre KOHICHCUPOBAHHBIX MATEPHUAIIOB.

TennmonpoBOJHOCT, KOHICHCUPOBAHHBIX MaTepUaNOB. TemnonpoBOAHOCTH METAJIOB,
U30JITOPOB U MOJIYIIPOBOIHUKOB.
Juddy3us B KOHIEHCUPOBAHHBIX MaTEpUaNaXx.

Knaccugukaius KOHIeHCHPOBAaHHBIX MAaTEPHAIIOB 110 BETMUNHE JIEKTPOIIPOBOIHOCTH.
VYpasuenue llpenunrepa g TBepaoro Tena. OQHOAIEKTPOHHOE MPUOIIKEHHE.
Oynkuus bioxa.

CBolicTBa BOJIHOBOT'O BEKTOpaA 3JIEKTPOHA B KpUcTajuie. 30Hbl bpuiuitosHa.

IToBepxnocTs Oepmu.

OHepreTudyeckuil CeKTp NEKTPOHOB B Kpuctaiie. Moaens Kponura-Ilennn.
OddexTuBHaAs Macca dTEKTPOHA.

OcHOBHBIE CBOMCTBAa METAJNIOB. DJIEKTPONPOBOIHOCTh METAJJIOB.

CoOcTBeHHas: IPOBOJUMOCTb MOJYTIPOBOHUKOB.

DIEKTPONPOBOIHOCTD U30JIATOPOB.

[Tonsspu3anus KOHAEHCUPOBAHHBIX MaTepUanoB. OCHOBHBIE XapaKTEPUCTHUKHU.

VYupyras nonspuszauus. DnekrponHas. Monnad. JlunonsHast.

TeruioBas nonspusanus. JinekTpoHHasd. Monnas. JlunonbHast.
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34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

CBA3b MEXKIY NUAJIEKTPUUYECKON NPOHUIIAEMOCTBHIO U MOJSAPU3YEMOCThIO. YacToTHas
3aBHUCUMOCTH JUAJIEKTPUUYECKOMN MPOHUIIAEMOCTH.

JusnekTpudeckre noTepu.

Knaccudukanys MarHeTUKOB.

[Ipupona nuamarneTusMa, napaMarieTusma u peppoMarHeTusma.

Busl B3auMoAeHCTBUS CBETA C TBEPIBIM TEIOM.

OnTuueckue KoHcTaHThI. [lornomnienne cBera KpUCTaIaMH.

CtpykTypa aMOp(QHBIX KOHIEHCUPOBAHHBIX MaTEpUAIOB.

DHepreTuyecKuil CeKTp HEKPUCTAIUTMUECKUX KOHIEHCUPOBAHHBIX MaTepUasoB.
AmopdHbie nomynpoBogHukH. [I[puMenenue.

AMop@dHbIE METAIIBl U U30JISATOPHI.

9.1.3. IIlpuMepHbBIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJbHBIX padoT

[Tpumep kKoHTpOIBHOHI paboTh! Nel

1.

2.

KakoBo nomxHo ObITh paccTosinue Mexay Na u Cl, ecnu ux mnosHasi 3Heprus paBHa HyJo, 10 =

2,36 A? Cxombko SHEpruu Tpedyercs Ha 0Opa3oBaHKE ITOM Mapbl HOHOB U3 Mapbl aTOMOB?
Hailigute yrael otpaxenus ot miuockocteid [100], [110], [111] kpucranma maprasia,

COOTBETCTBYIOIIME TU(PPAKIIMOHHBIM MaKCUMyMaM | — oro mopsaka i XapaKTepUCTUIECKOTO

PEHTTEeHOBCKOro u3inydeHus Cu.

HaiinuTe 3HEpruto 1 CKOPOCTh INEKTPOHA B KPUCTAILNTMUECKOH pemeTke Al, eciu ero BOJHOBOM

BEKTOp HaXOJIUTCS BO BTOPOi 30He bpuiiosHa ¢ koopauHaTaMu KX=m/a, Ky=mn/a.

Kakoga temnoemkocts xxenesa npu 500 °C? Kakoa yacrora Jlebast kone6anuii atoma Fe?
Brrancnure ko3P HUIUEHT TUHEHHOrO TEIUIOBOTO pacUIMpeHUs cepedpa, eciiu cpeaHee

paccTtosiHue Mexay atomamu npu temmneparype 1000 °C paBHO 5% OT mocTossHHOU

KPUCTAJUIMYECKON PELICTKH.

ITpumep KOHTpOIBHON pabOThI No2

1.

—_—

W N

Haiigute pasuuiy sHepruit (B eanHunax K1) MEXIy IEKTPOHOM, HAXOSAIIMMCS Ha YPOBHE
®epmu, U NEKTPOHAMHU, HAXOASIIMMUCS HAa YPOBHSX, BEPOSTHOCTH 3aIlOJIHEHUS KOTOPBIX
pasusl 0,20 u 0,80.

Brrancnure 3¢ pekTHBHYIO MIIOTHOCTH COCTOSIHUI B 30HE BAJIGHTHOCTH U B 30HE MPOBOJMMOCTH
JUTsL TIOJIYIIPOBOJIHMKA MPU KOMHATHOW Temmeparype. Cuuraiite, uto 3¢ (peKTUBHBIE MaCChI
HOCHUTEJICH BBIPAXKAIOTCS Yepe3 Maccy 3JIEKTpPOHAa m cleayoinuMm obpasom: m*n =1,1m;
m*p=0,56m.

B KOHKpETHOM 3KCIIEpUMEHTE 10 MUKIOTPOHHOMY pe3onancy B=0,1 B6/mM2, a makcumanbHOe
norjouieHue odbHapyxxeno npu v=14 I'T'u. Haligute 3¢ (peKTUBHYIO MIIOTHOCTh COCTOSIHUM B
30HE IPOBOJIUMOCTH.

DneKTpu4ecKoe ConpoTUBIeHUE AudiekTpruka npu Harpese oT 300 no 500 K uzmenunocs B 10
pa3. Haliiure sHEPruo akTuBaluy NPOBOAUMOCTH.

. DHeprusi oOpa3oBaHUs BaKaHCHI B KATHOHHON U aHMOHHOU pemieTkax NaCl cocrasnser 0,8 3B,

paccTosiHue MeXIy Onmkaimumu cocensamu 2,8 A. Onpenenure KOHIEGHTpAIHIO 1e()EeKTOB B
kpuctaie npu 500 K.

9.1.4. Tembl J1a00paTOPHBIX PadoT

. Ompenenenue 4acTOThl KOJIEOAHUI MONEPEUHBIX ONTHUECKUX (POHOHOB B MOHHBIX KPUCTAJLIAX.
. UccnenoBanue TemnepaTypHOM 3aBUCUMOCTH 3JIEKTPOIIPOBOAHOCTH MOIYTIPOBOJHUKOB.
. UccnenoBanue TemmepaTypHOW 3aBUCHUMOCTH 3JIEKTPOIPOBOJHOCTH MOJUKPUCTATIIMUECKUX

(dheppoMarHeTUKOB.
HccrnenoBanue TeMmepaTypHOH 3aBUCHMOCTH JJIEKTPONPOBOJHOCTH aMop(dHBIX
MIOJTYTIPOBOTHUKOB.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
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paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
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Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAIUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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