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JlekuroHHbBIE 3aHITHUS 36 36 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 38 38 4acoB
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(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 3
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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. 3agaueil u3ydyeHus OUCUMUILUIMHBI «DU3MKa KOHIEHCHUPOBAHHOTO COCTOSIHUS» SIBIAETCS
YCTaHOBJICHHE 3aBUCUMOCTEH (PU3NUECKUX CBOWCTB KOHJICHCHPOBAHHBIX MAaTEPHAIIOB OT KX XUMHUYECKOTO
COCTaBa M CTPYKTYPBHI.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Nunexc qucuummiuasl: 51.0.15.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOyYeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HAINpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO#I 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHaukaTopsl JOCTUKEHUS [Inanupyemble pe3yabTaTbl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben OIIK-1.1. 3naer 3HaeT OCHOBHbBIE 3aKOHOMEPHOCTH
HCII0JIb30BaTh dbyHIaMeHTalIbHbIE 3aKOHBl | (POPMUPOBAHUS KOHIEHCUPOBAHHOTO
MOJIOKEHUS, 3AKOHBl U |€CTECTBEHHBIX HAYK U COCTOSIHUS
METO/Ibl €CTECTBEHHbIX  |MAaTEMAaTHKHU
HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer Ymeer npuMeHAITh (PU3UKO-MaTeMaTHYECKHUH
pemeHus 3anaq aHAJM3UPOBATH MPOOJIEMBI, anmnapT IpH peIICHNH HHXKECHEPHBIX 3a1a4
WHKEHEPHOM MIPOLIECCHI U SIBJICHUS B
ACATCIILHOCTH o0nactu pHU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOBI
($u3nUeCKUX UCCIeI0BaHU, a
TaKXe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccHoHaBLHOM 001acTH

OIIK-1.3. Braneer Brnageer pusnueckum u MaTeMaTHYECKUM
MPAKTUYECKMMH HaBbIKAMU  |amlapaToM JUIs pelleHUs] HHXEHEPHBIX 3a7a4
pelIeHNs HHKEHEPHBIX 3a]a4

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-6. Cniocoben [1IKP-6.1. 3naer 6azoBbie 3HaeT METOJIMKH UCCIIEIOBAHUS TApaMETPOB

apryMEHTHPOBAHO METOAMKH UCCIICOBAHUS Y XapaKTePUCTUK KOHJICHCUPOBAHHBIX
BBIOMPATH U NapaMeTPOB U XapaKTEPUCTUK |BEIIECTB

peann30BBIBAaThH HA AIIEKTPOHHBIX TPUOOPOB U

npakTuke Y3PPEKTHBHYIO |yYCTPOICTB

METOIMKY

KCTIEPHMEHTATBHOTO ITKP-6.2. YMmeer onpenenars |YMeeT Ha IPAaKTUKE ONPEIATh apaMeTpPhl
HCCIIeIOBAHMS OCHOBHBIE ITapaMeTpPbl KOH/ICHCUPOBAHHBIX BEILIECTB
npuOOpOB U YCTPOMCTB

apaMeTpoB U
JIEKTPOHHON KOMIIOHEHTHOM

XapaKTEPUCTUK

pubOpOB, CXeM, Gaspr
CTPOMCTB U YCTAHOBOK
yerp y [1IKP-6.3. Bnageer Brageer npakTH4eCKUM HABBIKOM
AJIIEKTPOHUKHU U
METOAUKAMHU OCTAHOBKHU U MIPOBEACHUS IKCIIEPUMEHATAIbHBIX
HAHORJIEKTPOHUKHU N
MIPOBEACHUS MCCIEA0BaHUI MO ONPENEIECHUIO MAPaMETPOB
a3JIMIHOIO
p AKCIIEPUMEHTAIIbHBIX 1 XapaKTEePUCTUK KOHIECHCUPOBAHHBIX
(YHKIIMOHAJILHOTO .
HCCIIEIOBaHUI BEIIECTB
Ha3HAYEHUS

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHUII, 144 akaJTeMUuecKuX 4acoB.

Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10€eMKOCTh AUCIUIUIMHBI IO BUAM YU4€OHOU TeSITeIbHOCTH

Beero  |CemecTpsl
4acoB 3 cemectp

Buast yueOHOM AesTeNbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ NpenojaBaresieM, BCero 70 70
JIeKIIMOHHBIE 3aHIATHS 36 36
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocrosiTeibHass padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 38 38
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroToBka K KOHTPOJIBHOM paboTe 6 6
IToaroroBka K TECTUPOBAHUIO 12 12
Hanmcanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 11 11
[ToaroToBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 9 9
IloaroroBka u cia4ya 3K3aMeHa 36 36
O0mas Tpy10eMKOCTh (B Yacax) 144 144
Oo0wmas TpyroeMKocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cawm. Bcero
[Ipak. | JIa0. dopmupyembie
Ha3Banus pa3nesnoB (TeM) JUCITUTUIMHBI | 3aH., paob., | yacos (6e3
3aH., 4 | pad. KOMIIETEHIINH
q 9 | 2K3aMeHa)
3 cemecTp
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1 DnexTpoHHas CTPYKTypa 3 4 - 4 11 OIIK-1, I[IKP-6
KOHJICHCHPOBAaHHBIX MaTE€PUAJIOB
2 CTpyKTypa KpUCTaJUIOB U CIIOCOOBI ee |2 2 - 4 8 OIIK-1, ITKP-6
orpezeNeHus
3 TemoBbic CBOMCTBA 8 2 4 6 20 OIIK-1, ITKP-6
KOHJIEHCHPOBaHHBIX MaTe€pUaOB
4 30HHas TEOpHsl KOHACHCUPOBAHHBIX |3 - - 1 4 OIIK-1, I[IKP-6
MaTepUajoB
5 CraTtucTuKa 3JIEKTPOHOB U ABIPOK B |4 2 4 5 15 OIIK-1, ITKP-6
KOHJICHCUPOBAHHBIX MaTepHaax
6 CtpykTypHbIe 1e(heKThI B 3 2 - 3 8 OIIK-1, I[IKP-6
KOHJIEHCHPOBaHHBIX MaTepuanax
7 DneKTpuuecKue CBOMCTBA 2 - - 1 3 OIIK-1, I[IKP-6
KOHJICHCHPOBaHHBIX MaTE€PUAJIOB
8 InsnekTpuieckre CBOMCTBA 3 2 - 3 8 OIIK-1, ITKP-6
KOHJICHCUPOBAHHBIX MaTEpPHAJIOB
9 MarHuTHEIC CBOICTBA 2 2 4 4 12 OIIK-1, ITKP-6
KOHJIEHCHPOBaHHBIX MaTE€pUaJIOB
10 CBepxnpoBOIUMOCTb 2 - - 1 3 OIIK-1, I[IKP-6
KOHJICHCHPOBaHHBIX MaTE€PUAJIOB
11 OnTryeckne cBOMCTBA 2 2 - 2 6 OIIK-1, ITKP-6
KOHJICHCUPOBAHHBIX MAaTEpPHAJIOB
12 ®uznyeckue cBoiicTBa aMOpdHBIX |2 - 4 4 10 OIIK-1, I[IKP-6
KOHJIEHCHPOBaHHBIX MaTe€pUaOB

Hroro 3a cemectp |36 18 16 |38 108

Utoro |36 18 16 (38 108

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.U. IO JCKIIHSIM)

TpynoemkocTb
HaszBanus pasnenos Coneprkanue pa3iesioB (TeM) TUCIUILTAHBI (HeKIHOHHbIe dopmupyemble
(TemM) TUCIMIUTAHBI (B T.4. TIO JICKITHSIM) KOMITETCHITH
3aHATHSA), 4
3 cemecTp
1 DnexTponHas Lenu u 3agaun TUCHUIUIMHEL. Moienb 3 OIIK-1, ITKP-6

CTPYKTYpa
KOHJICHCHPOBAHHBIX
MaTepHaoB

aroma bopa. KBaHTOBO-MEXaHMUYECKOE
OINHMCAaHUE CTPOEHMS aTOMa. DJIEKTPOH KaK
BOJIHA U KaK YacTHULA. DJIEKTPOH U
MOTEHINaIbHBIN Oapbep. KBaHTOBBII
OCUMJUIATOP. XUMHUYECKas CBS3b.
O6pazoBanue monekyir. O0600mecTBIeHIE
anektponoB. Meroa JIKAO. Monnas cBsi3b.
Crtpoenue mosiekyi. CBsi3b B TBEP/IbIX
TeJax: MOHHAas, KOBaJIEHTHAas, CUiibl Ban-
nep-Baanbca, BogopoiHas, MeTauIMyeCcKasl.

Htoro
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2 CtpykTypa
KPUCTAJIJIOB U CIIOCOOBI
ee ONpeaeICHUs

[IpocTsle U CIOKHBIE KPUCTAIUINYECKHE
pemeTku. Pemerka ¢ 6azucom. MHmekcs
Mumnnepa. O6patHas pemeTka.
Onpenenenne KpUCTAIMUECKUX CTPYKTYP C
MOMOIIBIO AU(PPAKIIUK PEHTTCHOBCKUX
ayueit. Ctosguue BosHbl. 30HbI bpriitosHa.

OITK-1, TIKP-6

Htoro

3 TemoBBIE CBOMCTBA
KOHJICHCUPOBAHHBIX
MaTepHUaJIOB

@DOHOHBI. JNEKTPOHBI TPOBOANMOCTH.
IInazmonsl. [1oaspoHBI. DKCUTOHBI.
Marnossl. TenoBble Kone6aHus.
Ammuutyasl. HopmanbHble konebanus
IIPOCTOM OJHOMEPHOM PEIETKH.
HopmainbHble KonebaHust OqHOMEpHON
peeTky ¢ 6azucom. CrieKTp HOpMaIbHbIX
kosnebanuit pemeTku. TennoéMKocTh
TBEPABIX Ted. 3akoH rononra — Iltu.
Teopus rennoémkoctu DiiHmTelHa. Teopus
teroéMkocTu Jlebast. BeiBon popmybl st
TEMJI0EMKOCTH, UCXOs U3 IIPEACTABICHUS O
¢doHoHax. TemI0EMKOCTh METAIIJIOB. YUeT
BKJIa/1a CBOOOTHBIX 3JIEKTPOHOB. TemoBoe
pacmMpeHue TBEPABIX TEIl.
TennonpoBoaHOCTb TBEPABIX TEIL.
TennonpoBoIHOCTH, 00YCIOBIEHHAS
aTOMHBIMH KOJI€OaHHUSIMH.
TennonpoBoAHOCTE METAUIOB. YUET BKIIaa
CBOOOHBIX 7eKTpoHOB. Auddysus B
TBEPJBIX TENaX.

OIIK-1, TIKP-6

Hroro

4 3oHHAas Teopus
KOHICHCUPOBAHHBIX
MaTepUajoB

AnmnabaTtudyeckoe U 0JTHOSIEKTPOHHOE
npuommkenue. [Ipubmmkenne cBoOOHBIX
anekTpoHoB. [Ipubnmwkenne
CUJIBHOCBSI3aHHBIX JJIEKTPOHOB.
[Tpubmmkenne cnaboCBsA3aHHBIX
3JIEKTPOHOB. DHEPreTUYECKUMN CIIEKTP
AJIEKTPOHOB B KpucTaiuie. D dexkTuBHas
Macca dJIeKTpOHa.

OIIK-1, TIKP-6

Hroro

5 Craructuka
AJICKTPOHOB U JBIPOK B
KOHICHCHPOBAHHBIX
MaTepuagax

OyHKIMS pacTpeieIeHus YIEKTPOHOB U
TBIPOK TIO COCTOSAHUSAM. DyHKIHS
TUIOTHOCTH COCTOSIHUH JIJIS 9JICKTPOHOB H
TBIPOK. BerumciieHre KOHIIEHTPauu
3JIEKTPOHOB B 30HE MPOBOIUMOCTH.
KoHneHTpamus 3JeKTpOHOB U JBIPOK B
COOCTBEHHOM IOJIyIIPOBOJIHUKE.
TemmepatypHast 3aBHCUMOCTb YPOBHS
®epmu.

OITK-1, TIKP-6

Htoro
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6 CTpyKTypHbIE
ne(EeKTHI B
KOHJICHCHPOBAHHBIX
MaTepuaiax

Knaccudukanus nedexros. Temmosbie
ToueuHble AedexTrl. PaBHOBecHas
KOHIICHTPALIMS TOYCYHBIX Ae(PEKTOB.
TemnoBbie qeeKT B OMHAPHBIX
KpucTaiax. PaguanuoHHbie 1e()eKThI.
Hucnokauu. Kontyp u Bextop broprepca.
JlepeKThl ynakoBKH U YaCTUYHBIC
mucnokanuu. ['panunsl 3epeH. [ledexTs! B
HECTEXHOMETPUIECKUX KPUCTAIUIAX.

OIIK-1, IIKP-6

Htoro

7 DnexTpudeckue
CBOMCTBA
KOHJIEHCUPOBAHHBIX
MaTepHaoB

OcHOBHBIE CBOMCTBAa METAJLJIOB.
OnEeKTPOIPOBOAHOCTH METAIIIIOB.
CoOcTBeHHass MPOBOIUMOCTh
IIOJIyIIPOBOIHUKOB. DJIEKTPOIPOBOAHOCTh
IU3JIEeKTpUKOB. CBOCTBa
KOH/ICHCUPOBAHHBIX MaTE€PHUAIOB B CHIIbHBIX
NEKTPUYECKUX MTOJIAX.

OIIK-1, TIIKP-6

Hroro

8 [uanekTpudeckue
CBOMCTBA
KOHICHCUPOBAHHBIX
MaTepUajoB

[Tonapu3zanus KOHACHCUPOBAHHBIX
MaTtepuanoB. OCHOBHBIE XapaKTEPUCTHKH.
DneKTpoHHAas yrpyras HoJaspu3ariusl.
HNonnas ynpyras nonagpuszanus. JumnoibHas
ynpyrast nonspuzanusa. Oco0eHHOCTH
TEII0BOM noJigspu3zanuu. MloHHas TerioBas
noJiipu3alus. JIeKTPOHHAs TETIoBast
nonspu3anus. JunonpHas TerioBas
nonsipu3anusi. CBA3b MEXIY
JTUBJIEKTPUUECKON TPOHUIIAEMOCTBIO U
MOJIIPU3YyEeMOCThI0. YacTOTHAs 3aBUCUMOCTh
TUDJIEKTPUYECKON TPOHUIIAEMOCTH.
JusnekTprudeckue noTepH.

OIIK-1, TIIKP-6

Hroro

9 MarauTHbIE€ CBOWCTBA
KOHJICHCUPOBAHHBIX
MaTepuasioB

Knaccudukanus maraeruxos. [Ipupoga
nuamaraerusMma. [Ipupona mapamaraeTusma.
JlnaMarHeT3M | rapaMarHeTH3M TBEP/bIX
ten. ®eppomarnerusm. OnbiT Jopdmana.
OOMeHHOe B3aUMOJICHCTBUE U €r0 POJib B
BO3HUKHOBEHUU (peppoMarHeTu3Ma.
AnTHdEeppoMarHeTu3M u GeppruMarHeTU3M.

OIIK-1, IIKP-6

Htoro
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10 CeepxnpoBoaumocts | HyneBoe conporusiienue. TemrepaTypa 2 OIIK-1, I[IKP-6
KOHJICHCUPOBAHHBIX CBEPXIIPOBOJISAIIIETO MEPEXO/IA.
MaTepUajoB Kpucrannuueckas ctpykrypa u
n3zoronnueckuii apdekr. [lormomenne
AJIEKTPOMArHUTHOTO U3JIy4YECHHUS.
BricokoTemneparypHas
CBEPXIIPOBOAUMOCTD. Teopus
ceepxrnpoBoguMoct . u I'. JIoHnOHOB.
Teopus I'unz6ypra — Jlannay.
Kyneposckue napsel. Teopus bapauna —
Kynepa — puddepa.
Hroro 2
11 OnTtnueckue Bunsl B3auMonelcTBUSA CBETa ¢ TBEPABIM 2 OIIK-1, TIKP-6
CBOICTBa TeraoM. ONTHYECKUE KOHCTAHTHI.
KOHJIEHCUPOBAHHBIX [Tornomenue cBera KpucTalslaMH.
MaTepuaioB PexoMOuHAIIMOHHOE U3ITy4YEeHUE B
noyynpoBoHUKax. CHOHTaHHOE U
HWHIYIUPOBAHHOE U3JIyYEHHE.
HUroro 2
12 ®uznueckue CrpykTypa aMOp(hHBIX KOHJICHCHPOBAHHBIX 2 OIIK-1, TIKP-6
CBOMCTBAa aMOP(HBIX MaTepHaoB. JHEPTreTUYECKUIN CIIEKTP
KOHICHCUPOBAHHBIX HEKPUCTAIUTMYECKUX KOH/IEHCUPOBAHHBIX
MaTepUajoB MaTepuasoB. AMOp(HbBIE TOTYTIPOBOTHUKH.
[Ipumenenne aMmopdHBIX
MOJIyIPOBOIHUKOB. AMOp(HBIE
TUBIIEKTPUKU. AMOpP(HBIE METAILIBL.
HUrtoro 2
Hroro 3a cemectp 36
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME NMPAaKTHYECKUX 3aHATHH (CEMHUHAPOB)
HasBanus pasnesnoB (Tem) HaunmenoBanue npaktudueckux | TpymoeMkocTs, | Dopmupyembie
JUCIUTIIAHBI 3aHATUN (CEeMHHAPOB) q KOMIIETEHIINH
3 cemecTp
1 DnexTpoHHas CTPYKTypa Mopens aroma bopa. 2 OIIK-1, ITKP-6
KOHACHCUPOBAaHHBIX Buapl xumuyeckux cBs3eu. 2 OIIK-1, TIKP-6
MaTepHraJiOB Pacuer sneprun o6pazoBanus
XUMHUYECKOH CBA3U.
Hroro 4
2 CTpyKTypa KpUCTAJLIIOB U Kpucrannunueckoe ctpoeHue 2 OIIK-1, I[IKP-6
CHOCOOBI €€ OnpeIeICHHS TBEPJIBIX TEJ.
Hroro 2
3 TennoBsie cBOMCTBA TerutoBble cBOMCTBA 2 OIIK-1, ITKP-6
KOHJIEHCUPOBAHHBIX KOHJIEHCUPOBAHHBIX MAaTEpUAJIOB.
MaTepuasioB HUrtoro 2
7
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5 Craructuka 351eKTpoHOB U | CTaTUCTHKA 3JIEKTPOHOB U 2 OIIK-1, I[IKP-6
JBIPOK B KOHJICHCUPOBAHHBIX | IBIPOK B KOHJICHCHPOBAHHBIX
MaTepuagax MaTEepUaIoB.
Hroro 2
6 CTpyKkTypHBIE Je(PEKTHI B JledeKThl B KOHICHCHPOBAHHBIX 2 OIIK-1, ITKP-6
KOHJICHCUPOBAHHBIX MaTepuanax.
MaTepuanax WUtoro 2
8 npnekTpudeckue cBoMcTBa |/[UdnekTpudeckre CBOMCTBA 2 OIIK-1, ITKP-6
KOHICHCUPOBAHHBIX KOHJCHCHUPOBAHHBIX MaTEPHAJIOB.
MaTepHaioB [TonsipuzyemMocTs.
Htoro 2
9 MaruuTHbIE CBOMCTBa MarauTHBIE CBOIiCTBA 2 OIIK-1, IIKP-6
KOHJICHCUPOBAHHBIX KOHJICHCUPOBAaHHbIX MAaTEpPHAJIOB.
MaTepUalIoB HamarunyeHHOCTS.
Hroro 2
11 Onruyeckue CBOMCTBA OnTuyeckue CBOMCTBA 2 OIIK-1, TIKP-6
KOHJICHCUPOBAHHBIX KOHJCHCHUPOBAHHBIX MaTEPHAIIOB.
MaTepUaoB HUtoro 2
Uroro 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) HaunmenoBanue nabopatopHbIX Tpynoemkocts, | PopMupyemsbie
JUCITUTTAHBI pabor q KOMIIETEHITHH
3 cemecTp
3 TeruoBsie CBOMCTBA Ompenenenne 4acToThl KOJIeOaHmi 4 OIIK-1, ITKP-6
KOHICHCUPOBAHHBIX MONEPEYHBIX ONTHYECKUX (POHOHOB
MaTepUajoB B MOHHBIX KpUCTaJJIaX.
Hroro 4
5 Craructuka 21eKTpoHOB U | MccnenoBanue remnepaTypHoi 4 OIIK-1, [IKP-6
JBIPOK B 3aBHCHUMOCTH 3JIEKTPOIIPOBOAHOCTH
KOHJICHCUPOBAHHBIX MIOJIyIPOBOIHUKOB.
MaTepuaax Hroro 4
9 MarauTtHble CBOMCTBA HccnenoBanue temneparypHOi 4 OIIK-1, IIKP-6
KOHJICHCUPOBAHHBIX 3aBHCHUMOCTH 3JIEKTPOITPOBOAHOCTH
MaTepHUasoB MOJIMKPUCTAIITHNIECKIX
(beppoMarHeTUKOB.
Hroro 4
12 ®uznueckue cBOMCTBA HccnenoBanue temnepaTypHOi 4 OIIK-1, ITKP-6
aMop(HBIX 3aBHCHUMOCTH 3JIEKTPOIIPOBOAHOCTH
KOHJICHCUPOBAHHBIX aMOp(HBIX NOJYTPOBOIHUKOB.
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.
Tabauia 5.6 — Buabl caMocTosITeNnsHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUN
Bunrnl
Haszsanus pasnenos . | Tpynoemkocts, | @opmupyembie
(TeM) AMCHHIHHb CaMOCTOSITeNIbHOM u KOMITETSHIIHH DopMBbI KOHTPOJIS
paboTsl
3 cemecTp
1 DnexktpoHHas IToaroroBka k 1 OIIK-1, I[IKP-6 KoHntposbHas
CTPYKTypa KOHTPOJIbHOM paboTe pabora
KOHJCHCUPOBAaHHbIX ITonroroBka k 1 OIIK-1, ITKP-6 TectupoBanue
MaTcpuaos TECTUPOBAHUIO
Hammcanue otyera 1mo 2 OIIK-1, ITKP-6 OrtueT 1o
MPAKTHYECKOMY MIPaKTUYECKOMY
3aHATUIO (CEMUHAPY) 3aHSTHIO
(cemuHapy)
Hroro 4
2 CtpyKktypa [ToaroroBka k 1 OIIK-1, ITKP-6 KonTponbhas
KPUCTAJUIOB U CIIOCOOBI |KOHTPOJIBHOM padoTe paborta
€€ OIIPCACTICHUA IToaroroBka k 1 OIIK-1, ITKP-6 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera o 2 OIIK-1, TTIKP-6 Ortuer o
MPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 4
3 Temnoseie cBoiicTBa |IloAroToBKa K 1 OIIK-1, ITKP-6 KontponbHas
KOHJIEHCUPOBAHHBIX KOHTPOJIbHOU paboTe pabota
MaTepuajioB IToaroroBka x 1 OIIK-1, ITKP-6 TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera no 2 OIIK-1, ITKP-6 Ortuer no
MIPAKTHYECKOMY MIPAKTHYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
ITonroroska k 2 OIIK-1, [IKP-6 | JlabopaTtopHas
nabopaTopHoii paboTe, pabota
HaIMCaHue OTYeTa
Hroro 6
4 3oHHAas Teopus [ToaroroBka k 1 OIIK-1, ITKP-6 | TectupoBanue
KOH/ICHCUPOBAHHBIX TECTUPOBAHUIO
MaTepuaioB HUToro 1
9
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5 Crarucruka IToaroroBka k OIIK-1, I[IKP-6 KoHntposbnas
AJIEKTPOHOB U JBIPOK B |KOHTPOJIBHOM padoTe pabora
KOHJCHCUPOBAaHHbIX ITonroroBka k OIIK-1, ITKP-6 TectupoBanue
Matepuaiax TECTUPOBAHUIO
IToaroroska k OIIK-1, ITIKP-6 | JlaboparopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hanmcanue otduera 1o OIIK-1, ITKP-6 OTyer no
MPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro
6 CTpyKTypHBIE IToaroroska k OIIK-1, I[IKP-6 KonTponbHas
nedeKThI B KOHTPOJIbHOUM paboTe pabota
KOHZICHCUPOBAHHbIX IToaroroBka x OIIK-1, ITKP-6 TectupoBanue
Marcpuajiax TECTUPOBAHUIO
Harnmucanne otyera no OIIK-1, IIKP-6 Otuer no
MPAKTHYECKOMY MPAKTHYECKOMY
3aHATHUIO (CEMUHAPY) 3aHSTHIO
(cemuHapy)
Hroro
7 DnexkTpuueckue IToaroroBka k OIIK-1, [IKP-6 | TecrupoBanue
CBOMCTBA TECTUPOBAHUIO
KOHJICHCUPOBAHHBIX
MaTepuasioB Hroro
8 [usnekTpuyeckue [ToaroroBka k OIIK-1, ITKP-6 KonTponbhas
CBOIiCTBa KOHTPOJIbHOM paboTe pabora
KOHZICHCUPOBAHHBIX IToaroroBka k OIIK-1, ITKP-6 TectupoBanue
MaT€puaos TECTUPOBAHUIO
Hanmcanue otduera 1o OIIK-1, ITKP-6 OTyer no
MPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro
9 MarunuTthsble cBoiicTBa |[loaroroBka k OIIK-1, I[IKP-6 | TectupoBanue
KOHJIEHCUPOBAHHBIX TECTUPOBAHUIO
MaTCpHaJIOB [TonroroBka k OIIK-1, [IKP-6 | JlaGopaTtopHas
naboparopHoit padore, pabora
HaIMCaHUE OTYeTa
Hanmcanwne otuera 1o OIIK-1, ITKP-6 OtueTt o
MPAKTHYECKOMY MPAKTHYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro
10 [ToaroroBka k OIIK-1, TTIKP-6 TectupoBanue
CBepXInpoBOAUMOCTh | TECTHPOBAHUIO
KOHJICHCUPOBAHHBIX
MaTepuasioB Hroro
10
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11 Ontuueckue [ToaroroBka k 1 OIIK-1, I[IKP-6 | TectupoBanue
CBOMCTBA TECTUPOBAHUIO
KOHZICHCUPOBAaHHBIX Harmcanue oTyera 1mo 1 OIIK-1, ITKP-6 OtueTt o
MaTepHuaJioB MIPAKTUYECKOMY MPaKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHSITHIO
(cemuHapy)
Htoro 2
12 ®usnueckue [ToaroroBka k 1 OIIK-1, I[IKP-6 | TectupoBanue
CBOICTBA aMOP(PHBIX | TECTUPOBAHUIO
KOHZICHCHPOBaHHBIX [ToaroroBka k 3 OIIK-1, IIKP-6 | JlabopaTopHas
MaTepuaos nabopatopHoii padore, paborta
HaIMcaHue OTyeTa
Htoro 4
Hroro 3a cemectp 38
IToaroroBka u cmaua 36 OK3aMeH
HK3aMeHa
Hroro 74

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
o Bunet yueOHOM nesTeNbHOCTH
OpMHUpYEMBIE
PMHPY Jlex. | IIpak. | JIa6. | Cam. DopMBI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. pab. | pab.
OIIK-1 + + + +  |KonTtpoawsHas pabota, JlabopaTopHas pabora,

TectupoBanue, Jx3ameH, OTUET MO
MPAKTUYECKOMY 3aHITHIO (CEMUHAPY)

ITKP-6 + + + +  |KontponbHas pabota, JlabopaTtopHas pabora,
TectupoBanue, Jx3ameH, OTUeT MO
MIPAKTUYECKOMY 3aHATHUIO (CEMUHApPY)

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 (popM KOHTPOJIA

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

. . MaxkcumanbHbIi
MaxkcumanbHbIN MaxkcumanbHbII
0ast 3a mepuo Bcero 3a
®opMBbl KOHTPOJISL 6amn Ha 1-yto KT ¢ |  Gayn 3a nmepuon
mexnay 2KT u Ha CEMECTD
Hayana cemectpa | mexay 1KT u 2KT
KOHEI| ceMecTpa
3 cemecTp
KonTponbnas pabota 0 5 5 10
JlaGopatopHas pabota 0 10 10 20
TectupoBaHnue 4 3 3 10
OTuer Mo NpakTUYECKOMY 15 10 5 30
3aHATHIO (CEMUHAPY)
OK3aMeH 30

CornacoBaHa Ha noptane Ne 55300 11




Htoro makcumyM 3a 19 28 23 100
Heproa

Hapacratomum ntorom 19 47 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

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

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. baiikoB, I0.A. ®u3nKa KOHICHCUPOBAHHOTO COCTOSHHS [DIEKTPOHHBIN pecypc] : yueOHoe
nocobwue / FO.A. Baiikos, B.M. Ky3HernoB. — DnekTpoH. nan. — Mocksa : M3natensctBo "JlabopaTopus
3HaHui", 2015. — 296 c. (nara ob6pamenus 09.10.2018 r.). [DnexTpoHHBIH pecypc]: — Pexxum gocrymna:
https://reader.lanbook.com/book/70766#1.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. IaBnos I1.B. ®usuka TBepaoro tena: YueOHuk 1uig By3os / [1.B. ITaBnos, A.®D. XoxioB. — 3-¢
u31., crepeotur. — M.: Beicmas mkomna, 2000. — 496 c. (manuuue B oubmuorexke TYCVYP - 58 ak3.).

2. ®u3uka KOHJESHCUPOBAHHOTO COCTOSIHUSA: yueOHoe nocobue nis By3oB / FO.A. Baiikos, B.M.
Ky3zuenos. — M.: BUHOM. Jlab6opatopus 3Hanuii, 2011. — 294 c. (nanuuue B Oubnuorexe TYCVYP - 46
9K3.).

3. MatyxuH, B. JI. ®usuka tBeproro Tena : yuebnoe nocoodbue / B. JI. Maryxun, B. JI. Epmakos.
— Cankr-IlerepOypr : Jlans, 2022. — 224 c. — ISBN 978-5-8114-0923-5. — TekcT : 31eKTpOHHBIH //
Jlanp : SIEKTpOHHO-OMONMOTEUHass cucTema. [DIEKTpPOHHBINH pecypc]|: — Pexum mocryma:
https://reader.lanbook.com/book/210305#1.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI
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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.).

3. Kysnenos, C. . Kypc ¢usuku ¢ npumepamu penieHus 3aaad. « Du3nka KOHAESHCUPOBAHHOTO
coctostHUs : yueoHoe nmocobue / C. U. Ky3nenos, H. A. Tumuenko. — Tomck : TITY, 2011. — 47 c. —
TekcT : anexTpoHHBIH // JlaHb : 3neKTpOHHO-O0MOIMoTeYHass cucteMa. (1ata oopamenus 09.10.2018 r.).
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://reader.lanbook.com/book/10274#1.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUEe MAaTEPHaJIbl i1l CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM X 3[J0POBBS U BOCHPUATHS HHOOPMALIUY.

Jl1s1 JIMI ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUH NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I YI€OHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHUE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

JlaGopatopusi pU3UKH KOHJICHCUPOBAHHOTO COCTOSIHHMS M MAaTEPUAJIOB AJICKTPOHHOW TEXHHUKH:
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOTO THUIA, yueOHas ayauTopus Iid
MIPOBEICHUS 3aHATUHN JTa0OPATOPHOTO TUIIA, yueOHAas Ay AUTOPHSI ISl MPOBEACHUS 3aHITHI CEMUHAPCKOTO
THUIIa, TOMEIICHUE AJisi KypCOBOTO MPOEKTUPOBaHUS (BBIMOJHEHUSI KYPCOBBIX paboT), MOMEIIEHUE AJIs
MPOBEJICHUS TPYNIOBBIX U UHAUBUYATbHBIX KOHCYIbTAIIMH, TOMEIIEHHUE NIl TPOBEACHUS TEKYIIETO
KOHTPOJIA M IpoMexKyTouHo# aTtectanuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, a.
74, 119 ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- Jlabopatopubie makeThl: «TemmeparypHble cBOWCTBa (eppOMarHUTHBIX MaTEpPUATIOBY,
«TemmnepaTypHble CBOHCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U TOBEPXHOCTHOE COMPOTHUBIICHHE
M30JILMOHHBIX MaTepuanoBy, «IIpo6oii TonkomneHounblx KoHaeHcaTopoB (TIIK)», «TemnepatypHas
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3aBUCUMOCTb MPOBOJAUMOCTH JUIJIEKTPUKOBY, «DOTOIIEKTPUUYECKHE CBOMCTBA MOJYNPOBOJIHUKOBBIX
MaTtepuanoBy, «OrnpeneneHue MUPUHBI 3aMPEIIEHHOM 30HbI MOIYIPOBOIHUKOBY, «OnpeneacHue TepMo-
OJ1C nonynpoBogHuKOBY, «IddexT Xommnay, «dddekt [lenproey.

- JJaboparopHoe o6opynoBanue u npudopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mmt.),
ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naboparopnas (2
mrT.), mpubop mist uccnenoBanus npoodos TIIK, naboparopusiii crennx COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETD 1 poBoit P4214, BonmbTmeTp D238,

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

- KomnsrotepHeie mabopatopHbie padoThl (4 mIT.);

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

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlabopaTopus (U3HKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPUATIOB AJIEKTPOHHONH TEXHUKH:
yueOHas ayauTOpHUs JJIS NMPOBEICHUSA 3aHATUN NMPAKTUUYECKOTO THUIMA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a00paTOPHOTO TUMA, yueOHAas ay TUTOPUS Il IPOBEICHUS 3aHATUNH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIOJHEHUSI KypPCOBBIX paboT), HOMEIIEHUE IS
IIPOBEJEHUS IPYNIOBBIX U UHAUBUYyaIbHbIX KOHCYJbTALMM, IOMEIIEHHUE I IPOBEACHUS TEKYILETO
KOHTPOJISI M IPOMEXyTouHOM arrectanuu; 634034, Tomckas ob6nactb, r. Tomck, Bepmmnuna ynuna, 1.
74, 119 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBa (EppOMAarHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOIAIINX MaTepUaIoBy, «O0bEeMHOE U TOBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «lIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCUMOCTb ITPOBOAMMOCTH JUAJIEKTPUKOBY», «DOTOIIEKTPUUECKUE CBOMCTBA MOJYIPOBOJHUKOBBIX
MaTtepuanoBy, «OnpeneneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIyIIPOBOAHUKOBY, « OIIpeieIeHue TEPMO-
3/1C nonynpoBogHUKOBY, « I dexT Xomna», «Ipdekt IlenpThen.

- JlaGopaTopHoe obopynoBaHue u npudopsl: nzmepurens E7-8 (2 mr.), Bonst™Merp B7-22A (5 mt.),
amnepmetp ®@-195, M-253 (2 mT.), HICTOYHUK NOCTOSHHOTO TOkKa b5-47, snexrpomerp B73-42,
mynsTUMeETp B7-22A (2 mt.), usmeputens ummurtanca 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 1upoBoit ®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 mr.);

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

st camocToATeNbHONU pabOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

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

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 DnexkTpoHHas CTpyKTypa OIIK-1, [IKP-6  |KoHTposbHas IIpuMepHBIil IepeyeHb
KOHJICHCUPOBAHHBIX pabota BapHaHTOB (3a4aHUN)
MaTEepUaJIoB KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
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2 CTpyKTypa KpUCTaJUIOB U OIIK-1, I[IKP-6  |KonTponbHas [IpumepHsIil nEpeyeHb
CIIoCcOOBI €€ OIpeeICHUS pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemunapy)
3 TenoBsie cBOMCTBA OIIK-1, ITKP-6  |KonTposbHas [IpuMepHbIii TEpeUeHb
KOHJICHCUPOBAHHBIX pabora BapUaHTOB (3aaHui)
MaTepUajoB KOHTPOJIbHBIX paboT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3amMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemunapy)
4 30HHas TeOpHs OIIK-1, I[IKP-6 | TectupoBanue [TIpumepHsIil nEpeyeHb
KOHJICHCUPOBAHHBIX TECTOBBIX 3aIaHUI
MaTepraJioB DK3aMeH [Tepeuenn 3K3aMeHAITMOHHBIX
BOIIPOCOB
5 CTaTUCTHKA 3JIEKTPOHOB U OIIK-1, I[IKP-6  |KonTpoabHas [IpumepHsIil nEpeYEHb
JIBIPOK B KOHJICHCUPOBAHHBIX pabota BAapUAHTOB (3aJjaHUI)
Marepuanax KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
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6 CTpyKTypHBIC JePEKTHI B OIIK-1, I[IKP-6  |KonTponbHas [IpumepHsIil nEpeyeHb
KOHJICHCUPOBAaHHBIX pabota BAapUAHTOB (3aJaHUI)
Marepuaiax KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemunapy)
7 DneKTpUUECKUEe CBOMCTBA OIIK-1, ITKP-6  |TectupoBaHue [IpuMepHbIii TEpeUeHb
KOHJIEHCUPOBAHHBIX TECTOBBIX 3aJaHUI
MaTepHaIoB DK3aMeH [Iepeuens 3K3aMEHALMOHHBIX
BOIIPOCOB
8 Nuanexrpuueckue cBoiicta |OIIK-1, [IKP-6 |Kontponbhas [IpumepHBIil nepeueHb
KOHJICHCHPOBAHHBIX pabora BapHaHTOB (3aaHUI)
MaTepHaJIOB KOHTPOJIBHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MIPaAKTUYECKOMY
3aHITHIO
(cemuHapy)
9 MarnuTHbI€e CBOMCTBA OIIK-1, [IKP-6  |JIabopaTopHas Tewmbl 1ab0opaToOpHBIX PabOT
KOHJIEHCUPOBAHHBIX pabota
MaTepualioB TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
Ortuer no TeMbl NpaKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
10 CBepXnpoBOAMMOCTD OIIK-1, I[IKP-6 | TectupoBanue [IpumepHsIil nEpeyeHb
KOHJICHCUPOBAHHBIX TECTOBBIX 3aIaHUI
MaTeprajioB DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
11 OnTruyeckue cBOMCTBA OIIK-1, I[IKP-6 | TectupoBanue [IpumepHsIil nEpEYEHD
KOHJIEHCUPOBAHHBIX TECTOBBIX 3aJaHUI
MaTepuaJioB DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Otuer no TeMbl NpakTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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12 ®usnyueckue cBOMCTBA OIIK-1, I[IKP-6  |JlaGoparopHas Tewmbl 1abopaTopHBIX PabOT
aMOP(HBIX KOHIEHCHPOBAHHBIX pabora
MaTepHuaJioB TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOU | UITU ()parMeHTapHBIC YMEHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE MPUMECHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CUCTEeMATHUYECKH | CHCTEMATHUECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMaTHUYECKOe
CYMMBbI 0aIOB 3HAHUSA MPUMECHECHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEeyAOBIETBOPUTENBHO) | LITU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 2JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMpPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpainarscs A 6ojee 1eTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUEHHBIHN 2JIEMEHT COEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIBHO U JIOKA3aTEIIbHO
BOCIIPOU3BOMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM H APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU JTUCIUILIIHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. IlepBas Teopusi CTpOCHUsI aTOMa BOAOPOAA, KOTOpas YCIEIHO 00bsCHANAa Hauboiee BasKHbBIE

€ro CBOMCTBA ObliIa MPEAJIOKEHA. . .
1. HeroToHOM;

2. DUHIITEHHOM;

3. bopowm;

4. ne bpoiinem.

2. TerparoHaibHbIe PEIIETKH MOTYT OBITh:

1. mpocThIMH, 00BEMO-IIEHTPUPOBAHHBIMH U TPAHECIICHTPUPOBAHHBIMU;
2. MPOCTBIMH U 00BEMO-1IEHTPUPOBAHHBIMH,

3. MPOCTHIMU U 0A30IIEHTPUPOBAHHBIMH;

4. IPOCTHIMH ¥ TPaHEIIECHTPUPOBAHHBIMH.

3. Ina xakod CHCTEMBbI XapaKTepHBI CIEeAYyIOIIHEe CBOMCTBA: JABE KPUCTAIIUUYECKHUE OCH HE
NEPIEeHIUKYIISIPHBI APYT APYTY, HO TPEThs MEPHEHAUKYIIPHA UM 00CHM, TIEPUOIBI TPAHCISAIIUN
pa3IMYHBI BO BCEX TPEX HAINPABIICHUSAX:

1. TpUKIMHHAS;

2. TeTparoHajbHasl;
3. MOHOKJIMHHAS;
4. rexcaroHajbHasl.

4. AxycTuyecKkue BOJHBI IPEACTABISIOT. . .

1. 3ByKOBBI€ (OIHA MTPOJOIBHAS U JIBE MOTIEPEUHBIEL);
2. 3BYKOBBIE (JIBE IPOJOIbHBIC U JIBE MOTIEPEUHbIE);
3. 3BYKOBBI€ (0/IHA TPOJIOTBHAS U TPH MOMEPEUHBIE);
4. 3ByKOBBI€ (TpU MPOAOIbHBIC U JIBE MOTIEPEUHBIE).

5. ®oHOHBI, KaK ¥ (OTOHBI, TOTIYUHSIIOTCS CTATHCTHKE. . .

1. MakcBenna-bonbiimana;
2. bonpiMana;

3. ®epmu-/lupaxa;4.
boze-DitamTeiiHa.

6. He oka3pIBalOT BIMSHUS HA TEPMOJIUHAMUYECKUE CBOMCTBA AJICKTPOHHON CUCTEMBI. ..

1. IJT1a3MOHBI;
2. pOHOHBI;
3. doToHnsmr;
4. Mar{oHHl.

7. TloBeneHue TEIIOEMKOCTH MPU BBICOKUX TEMIIEpaTypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
1. JleOas;

2. Mrononra-Iltu;
3. DUHIITENMHA;
4. ®ypeoe.

8. Ilporecc pacnpocTpaHeHus Teria oT 0oJjiee HarpeThiX JIEMEHTOB Tejla K MEHEe HarpeThiM

Ha3bIBACTCH. ..

1. TEMIOMPOBOAHOCTHIO;

2. TeIUIOBBIM PaCIIUPEHUEM;
3. TEIUIOBBIM CIKaTHEM;
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

4. TEINI0EMKOCTEIO.

. B uem cymuocTs npubnmxenust bopaa-Onnenreitmepa?

1. BIeKTPOHBI B KPUCTAJJIE HETIOIBUKHBI,

2. BNEKTPOHBI U SApa HEMOABUKHBI;

3. HEMOJABUXKHBI TOJIBKO SI/IPa;

4. HETIOABMKHBI TOJIBKO 3JIEKTPOHBI.

Urto o6bscuseT monens Kponura-Ilenan?

1. BUI BOJTHOBOUM (PYHKITUHU AJICKTPOHA;

2. popmy 30H bpuuttosna;

3. CyIIeCTBOBaHHE Pa3pelICHHBIX U 3alPEUICHHBIX 30H;

4. HanM4re KPUCTAJUTMYECKOTO TOJIS.

UeMy paBHO MOJTHOE YKCIIO JEKTPOHHBIX COCTOSIHUM B IEPBOM 30HEe bpuiuitosHa?
1. yuciny GpoHOHOB;

2. YHUCITy 3JEKTPOHOB;

3. yKMcny aTOMOB B KpUCTAILIE;

4. Macce 3JIEKTPOHOB.

BenauuuHy, paBHYI0 OTHOIIEHHUIO 3JIEKTPUUYECKOTO MOMEHTa AUAJIEKTPUKA K €ro o0beMmy
Ha3bIBAIOT:

1. IMAIEKTPUYECKOM MPOHUIIAEMOCTBIO CPEbI;

2. OTHOCHUTENBHON AUAIEKTPUUECKON BOCTIPUUMYUBOCTHIO;

3. MOJAPU3yEMOCTHIO;

4. TUNIONLHBIM MOMEHTOM.

OnHoM U3 OCHOBHBIX XapaKTEPUCTUK JIFOOOTO MAarHETHKA SIBJSETCS. ..
1. oTHOCUTENbHAS AUAIEKTPHUUECKAasi BOCIIPUMMYNBOCTD;

2. HOJISIpU3yEMOCTb;

3. HaMarHUYEeHHOCTE;

4. nuaneKTpudecKas MPOHUIIAEMOCTh CPEIb.

HamarunueHHOCTb C YBETMUEHUEM UHAYKIIMY MarHUTHOM MOJS. ..

1. cHauana BO3pacTaeT, 3aTeM YMEHbBIIIAETCS;

2. YBEIMYMBACTCS;

3. yMEHbIIAeTCs;

4. He U3MEHsETCS.

KonnuecTBO ucioKauy. ..

1. HE 3aBUCHUT OT TeMIepaTyphl;

2. 3aBUCHUT OT TEMIIEPATYPHI MO JIMHEHHOMY 3aKOHY;

3. 3aBHCHUT OT TEMIEPATYPhI 110 KBaAPATUYHOMY 3aKOHY;

4. 3aBUCHUT OT TeMIIEpaTyphl IO KyOMUYECKOMY 3aKOHY.

Mex 1ty TUCIOKalusIMU CyIIECTBYET:

1. cmaboe ynpyroe B3auMoJIeHCTBHE;

2. cmaboe HEeyIpyroe B3anuMOJICHCTBHE;

3. CIIbHOE YNIPYTO€ B3aUMOJECHCTBUE;

4. CUIBHOE HEYIPYTO€ B3aMMO/ICHCTBHE.

Toueuynbie AedeKTHl, BO3HUKAIOUIUE MPU OOJYUCHUU KPHUCTAJIIOB OBICTPHIMU YaCTHUIIAMH,
MOJTyYHJIN Ha3BaHHUE. ..

1. nuHEHHBIX 1e(eKTOB;

2. nepexron no IlloTTkWy;

3. nedexToB Mo DpeHKeIto;

4. paauallMOHHBIX 1€(hEKTOB.

OnuH U3 BO3MOXKHBIX MEXaHU3MOB Pa3MHOKEHUS AUCIOKAIUI ObLT IPEIOKEH. . .
1. IllorTkm 1 Pumowm;

2. ®pankom 1 Punom;

3. ®penkeneM u OpaHKoOM;

4. I'nb6com u Pumom.

O6pa3oBanue aedexTos no IoTTkH yMeHbIIAET INIOTHOCTh KpUCTAlIa U3-3a. ..
1. yBenudeHus ero o6beMa Mpy MOCTOSTHHOM Macce;

2. yMEHbILIEHUE €r0 MacChl PU MOCTOSTHHOM 00BbEME;

3. yMEHbIIIEHUEM €ro 00beMa U YBEJIMYEHUEM MacCChl;
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4. yMeHbIIIEHHUE €r0 MacCchl U YMEHBIICHHs 00beMa.

[Ipu TemnepaType aGCONIOTHOTO HYJISI ypoBeHb DepMu A1 COOCTBEHHOIO MOJIYNPOBOJHUKA
pacrojaraercs. ..

1. mocepearHEe MEX Ay JHOM 30HBI IPOBOJAUMOCTH U MOTOJIKOM BaJICHTHOM 30HBI;

2. moceperHe MEXAY JHOM 30HbI IPOBOAMMOCTH U YPOBHEM JOHOPHOI MpUMECH;

3. mocepeMHe MEXY YPOBHEM aKIIENTOPHON MPUMECH U MOTOJIKOM BaJIEHTHOW 30HBI;

4. HaXOOUTCSA B BAJICHTHOU 30HE.

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

Mogens atroma bopa.

VYpasuenue Illpenunrepa.

KBaHTOBO-MeXaHMUECKOE ONKMCAHME CTPOEHUE aToMa (DJIEKTPOH KaK BOJHA M KaK YacTHIIA,
AIIEKTPOH U MOTEHINATIBHBIN Oapbep, KBAHTOBBIN OCIIHILIATOP).

ToveuyHast cCHMMETPUS KPUCTAILIOB.

ITpsimas pemerka. 14 TpaHCIALMOHHBIX pelIeToK bpasa.

OO6parHas perierka.

Mertobl onpeaieieHus aTOMHOU CTPYKTYpPbI KOHACHCUPOBAaHHBIX MaTepHAaIIOB.

Knaccugukarus KOHIeHCHPOBAaHHBIX MaTepUasioB. THIIBI CBsI3€il. DHEPTHsl CBS3H.
Mornexysipable Kpuctaibl. MlonHble kpucTtamibl. KoBaneHTHBIE KpUcTaIbl. MeTasubl.
Knaccudpukanusa nedexros. TemnoBsie ToueuHble AedekThl. PaBHOBeCHass KOHIEHTpaLMs
TOUYCYHBIX J1e()EKTOB.

. Pagnanmonnsie nedexrol.

Hucnokanuu. Kontyp u Bextop broprepca. HanpskeHus, cBA3aHHbIE ¢ ITMCIOKALUSIMH.
DHeprus guciokanuil. ICTOUHUKY AUCTIOKALNA.

JleeKThl cTeXHOMETpHH.

TennoBble KoeOaHUS ATOMOB. AMIUIUTYIBI.

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

TennoBoe pacuIMpeHre KOHICHCUPOBAHHbBIX MATEPHUAIIOB.

TennonpoBOJHOCT, KOHICHCUPOBAHHBIX MaTepUaNOB. TemnonpoBOAHOCTH METAJIOB,
U30JITOPOB U MOJIYIIPOBOIHUKOB.

Juddy3us B KOHIEHCUPOBAHHBIX MaTEpUaNaXx.

Knaccugukaius KOHIeHCHPOBAaHHBIX MAaTEPHAJIOB 110 BETMUNHE JIEKTPOIIPOBOIHOCTH.
VYpasuenue llIpenunrepa nis TBepAoro rena.

ORHORNEKTPOHHOE MPUOIIKEHHE.

Oynkuus bioxa.

CBolicTBa BOJIHOBOT'O BEKTOpA 3JIEKTPOHA B KpUcTauie. 30Hbl bpriitosHa.

IToBepxnocTs depmu.

OHepreTudyeckuil CeKTp NEKTPOHOB B Kpuctaiie. Moaens Kponunra-Ilennn.
OddexTuBHaAsS Macca dTEKTPOHA.

OcHOBHBIE CBOMCTBAa METAJNIOB. DJIEKTPONPOBOIHOCTh METAJIJIOB.

CoOcTBeHHas: IPOBOJUMOCTb MOJYTIPOBOHUKOB.

DIEKTPONPOBOIHOCTD U30JIATOPOB.

[Tonsspu3anus KOHAEHCUPOBAHHBIX MaTepUanoB. OCHOBHBIE XapaKTEPUCTHUKHU.

VYnpyras nonaspuzauus. JiektponHas. Monnas. JlunonbHas.

TerutoBas nonspusanus. JinekTpoHHasd. Monnas. JlunonbHast.

CBs3p MEXAYy IMAJIEKTPUUECKOW INMPOHULIIAEMOCTBI0 M MOJAPU3yeMOCThIO. YacToTHas
3aBUCUMOCTD AUDJICKTPUUECKOU IPOHULIAEMOCTH.

JusnexTpudeckue noTepu.

Knaccugukaius MarHeTukoB.

[Tpupona nuamarHeTusmMa, nmapamMarHeTusMa u eppomMarHeTusma.

Juamaraerusma, napamMarHeTusM U peppomMarHeTusMa TBEpbIX TEIl.

Bunbl B3aMMOIEHCTBUSA CBETA C TBEPABIM TEJIOM.

OnTuyeckre KOHCTAHTHI.

IToryomenue cBeTa KpUCTaIAMU.

CtpykTypa aMOp(HBIX KOHACHCUPOBAHHBIX MaTEPHAIIOB.

OHepreTn4ecKuil CIeKTp HEKPUCTAIUIMUECKUX KOHIEHCUPOBAHHBIX MaTEPUAsIOB.
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45.

AwmopdHbie nomynpoBogHukH. [I[puMenenue.
AMopdHbBIE METAIIBI U U30JISATOPHI.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

[Tpumep kKoHTpOIBHOHI padboTh! Nel

1.

2.

KakoBo nomxHo ObITh paccTosinue Mexay Na u Cl, ecnu ux mosHasi sHeprus paBHa Hymo, r0 =
2,36 A? Cxombko SHEpruu Tpedyercs Ha 0Opa30BaHKE 3TOM Mapbl HOHOB U3 Mapbl aTOMOB?
Haiigute yrasl oTpaxenus ot miaockocteit [100], [110], [111] kpucranna maprauia,
COOTBETCTBYIONIME TU(PPAKIIMOHHBIM MaKCUMyMaM | — oro mopsaka i XapaKTepUCTHYECKOTO
PEHTTEeHOBCKOro u3inydeHus Cu.

. Halinure sHEpruio u CKOpoCTh NEKTPOHA B KPUCTAJUIMYECKON pemieTke Al, ecan ero BOJIHOBOH

BEKTOp HaXOJIUTCS BO BTOPOi1 30He bpuiiosHa ¢ koopauHaTaMu KX=m/a, Ky=mn/a.
Kakoga temoemkocts xxenesa npu 500 °C? Kakosa yacrora Jlebast koneGanuii atoma Fe?

. Beruucnure ko3P UIUEHT IUHEHHOr0 TETJIOBOTO pAaCUIMpPEHUs cepedpa, €ciau cpeaHee

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

ITpumep KOHTpOIBHON pabOThI No2

1.

XN B WD —

W —

Hailinute pazHuiy sHepruil (B eiMHUIax K1) MeXay 3JIEKTPOHOM, HaXOASIIMMCS Ha YPOBHE
®epMH, U IIEKTPOHAMHU, HAXOISALUIUMUCA HA YPOBHSX, BEPOATHOCTH 3aAIIOJHEHHUS KOTOPBIX

pasusl 0,20 u 0,80.

. Boruncaure 3¢ peKTUBHYIO IIIOTHOCTh COCTOSIHUM B 30HE BaJICHTHOCTU U B 30HE IIPOBOJIUMOCTH

JUTsL TIOJIYIIPOBOJIHMKA MPU KOMHATHOW Temmeparype. Cuuraiite, uTo 3¢ (eKTUBHBIE MaCChI
HOCHUTEJICH BBIPAXKAIOTCS Yepe3 Maccy 3JIEKTPOHAa m cleayoinuMm obdpasom: m*n =1,1m;
m*p=0,56m.

. B KOHKpeTHOM 3KcIepUMeHTe 10 LHUKIOTPOHHOMY pe3oHancy B=0,1 B6/M2, a makcumanbHOe

norjoueHue odbHapyxxeno npu v=14 I'T'u. Haligute 3¢ (peKTUBHYIO MIIOTHOCTh COCTOSIHUM B
30HE IPOBOJAUMOCTH.

. DnekTpuueckoe conpoTuBieHue audnekrpuka npu Harpese oT 300 1o 500 K uzmenunocs B 10

pa3. Haliqure sHEpruo akTuBaluy NPOBOAUMOCTH.

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

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

9.1.4. TeMbI NPaKTHYECKUX 3AHATHH

Mognens atroma bopa.

Bunapl xumudeckux cBsizeil. Pacuer sHeprum o0pa3oBaHus XUMUYECKON CBSI3H.
Kpucrannnueckoe cTpoeHHE TBEPABIX TEl.

TermmoBble CBOMCTBA KOHAECHCUPOBAHHBIX MATEPHUATIOB.

CratucTuka 3JIEKTPOHOB U JBIPOK B KOHJEHCHPOBAaHHBIX MaTEPHAJIOB.

JedexTsl B KOHAEHCUPOBAaHHBIX MaTepUaiax.

JnanekTprudeckre CBOMCTBa KOHJICHCUPOBAaHHBIX MaTepuainoB. [lonaspuzyemMocTs.
MarsuTHble CBOWCTBA KOHACHCUPOBAHHBIX MaTepUaIoB. HaMarHn4eHHOCTh.
Onruyeckre CBOMCTBA KOHJIEHCUPOBAHHBIX MAaTEPUAIIOB.

9.1.5. Tembl 1a00paTOPHBIX padoOT

OmnpezneneHue 4acTOThl KOJIEOaHUN OMEPEYHBIX ONTUYECKUX (POHOHOB B MOHHBIX KpHUCTAIIIAX.

. HccnenoBanue teMiepaTypHON 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH IOJYIIPOBOJHUKOB.
. UccnenoBanue temmneparypHOU 3aBUCUMOCTHU 3JIEKTPONPOBOAHOCTU IMOJUKPUCTAIIINYECKUX

(beppOMarHeTHKOB.
HccrnenoBanue TeMmepaTypHOH 3aBUCHUMOCTH JJIEKTPONPOBOJHOCTH aMop(HBIX
MOJYTIPOBOIHUKOB.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyAICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

CornacoBaHa Ha noptane Ne 55300 22



Hauatp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJipHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

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

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd 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 (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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