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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue y CTyICHTOB MOHUMaHHs (HU3HMUECKUX OCHOB ONTHUKH (POTOHHBIX MAaTEpPHAIIOB
JUIsL MOCIEAYIOIEr0 HCIOJb30BaHUA 3TUX 3HAHUN IIPU IOCTPOCHHUS COBPEMEHHBIX YCTPOUCTB
MHTETPaJIbHON (POTOHUKU U ONTOIIEKTPOHUKH.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne 3HaHUN O GU3MYECKUX OCHOBAX ONMTHUKU (POTOHHBIX MATEPHAJIOB, METOJAX
WCTIOJIb30BaHUsT (POTOHHBIX MaTEPHAJIOB B YCTPOMCTBAX HHTETPAILHON (POTOHUKH U OMTOAIEKTPOHUKH.
2. IlpuoOpeTeHNe HABBIKOB SKCIEPHUMEHTAIBHBIX UCCICIOBAHUNA B 00JIACTH ONTHKU (POTOHHBIX

MaTepHAaJIOB.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).
Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuuruin: [IpodeccrnonanbHbIil MOAYIIb.

Nuanexc nucourumnael: 51.0.02.02.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-3. Cnocoben
UCTIOJIB30BaTh
COBpPEMCHHBIC
JOCTHOKECHUS HAYKU H
nepe0BbIe TEXHOJIOTHH
B Mpo¢eCCHOHATHHOM
JeSITeTTbHOCTH

[1IK-3.1. 3naer
TEPMHUHOJIOTHIO B 00JIaCTH
($OTOHMKH U
ONTOMH(POPMATUKHU

3HaAeT TEPMHUHOJIOTHIO B 001aCTH (POTOHUKH 1
OnNTOMH(POPMATHKHU

I1K-3.2. YMeeT BBINOTHSITE
TPYIOBbIE AEUCTBUSA C
HCITOJIb30BaHUEM
COBPEMEHHBIX JOCTHKEHUM
HayKH{ U NEPEAOBBIX
TEXHOJIOTH MPU PEIICHUN
3aja4 npodeccuoHanbHON
JIeATETbHOCTH

YMeeT BBIIIOJIHATh TPYHAOBLIC JEUCTBUS C
HCIOJIb30BAHUEM COBPEMCHHBIX JOCTHKEHHUI
HAYKH U IEPEAOBLIX TEXHOJIOTHI npu
peuieHuu 3a1a4 B o0actu HHTerpaHBHOﬁ
(I)OTOHI/IKI/I " OIITOSJICKTPOHUKU

[1K-3.3. Bnaneet HaBbIkaMu
YTEHUS] HAYYHBIX TEKCTOB I10
npoduio mpohecCuoHATBLHOM
JCSITeTIbHOCTH

Brnaneer HaBbIKaMH YTEHUS! HAYYHBIX TEKCTOB
B 00JIaCTH ONTHUKH (DOTOHHBIX MaTEPHAIIOB
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[1K-4. Cnocoben
MIPOEKTUPOBATH OOBEKTHI
pohecCHOHATLHOM
JeSITeTbHOCTH —
OTITO3JICKTPOHHBIC
KOMITOHEHTHI, (DOTOHHBIE
MHTETPAIbHBIE CXEMBI,
YCTpPOMCTBA HA UX
OCHOBE, OTITUYECKHE
CHCTEMBI IIepeaayul u
00paboTKu
UHPOPMALINH, a TAKKE
(OTOHHBIE CEHCOPHBIE
CHUCTEMBI — C Y4ETOM
3aJJaHHBIX
XapaKTePUCTHK U
TEXHOJIOTUIECKUX
OrpaHUYECHUI

[1K-4.1. 3naeT oCHOBHbBIE
MOJIEIH )KU3HEHHOTO UK
IIPOEKTa JIEMEHTOB U
YCTPOUCTB (POTOHUKH U
ONTORJIEKTPOHUKHU, €TI0 ITAIBI
1 ¢a3bl, UX XapaKTECPUCTUKH U
0COOEHHOCTH MPUMEHEHUS

3HaeT OCHOBHbIE MOJEIN KM3HEHHOIO LIMKJIa
IIPOEKTA JJIEMEHTOB U YCTPOWCTB
WHTETPAIIBHON (POTOHUKHU M OMTOIJICKTPOHUKU
Ha OCHOBE q)OTOHHLIX MaTcpHraioB, UX
XapaKTCPUCTHKU U 0COOEHHOCTH IMPUMCHCHU A

I1K-4.2. Ymeer
pas3pabarbIBaTh U
peaT30BbIBATH TAIlbI
nmpoekTa B cdepe
npoheccCHoHANBHOM
JeSITEIIbHOCTH

YMeer pa3pabaThiBaTh U PeaaTN30BHIBATH
ATaIbl MPOEKTa B 00J1aCTH UHTETPATbHOM
(OTOHMKH U ONTOAIEKTPOHUKHU

[1K-4.3. Bnageet HaBBIKAMU
paboThl B 00J1aCTH MPOESKTHON
JeSITEbHOCTH U peasln3alun
IPOEKTOB

Bnaneet naBpIkaMu pa6OTBI B o0J1acTu
pcam3anu NpoOCKTOB HHTCFp&J’ILHOfI
CI)OTOHI/II(I/I " OITOSJICKTPOHUKU

4. O0beM IUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTaBICHO B

Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4€OHOU eSITeIbHOCTH
Bunbl yueOHOM nesTeIIbHOCTH Beero Cemectpet
4acoB 1 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ NpenojaBaresieM, BCero 36 36
JIeKuMOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 72 72
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
ITonroroBka K 3a4eTy ¢ OLICHKOM 48 48
[ToaroroBka K TECTUPOBAHUIO 24 24
OO0mas Tpy10eMKoOCTh (B Yacax) 108 108
Oo0mas TpynoemMKkocTh (B 3.e.) 3 3

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tab6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlex. Bcero gacos
[Ipak. | Cam. dopmupyembie
Hazpanus paznenoB (Tem) AUCHUITIIUHBI 3aH., (Oe3
3aH., 4 [pad., 4 KOMIIETECHITUH
q 9K3aMEHa)
1 cemecTp
1 DnexTpoauHaMUUYECKUI aHaIIU3 3 12 12 27 [1K-3, [1K-4
pacrpocTpaHeHHs cBeTa B (POTOHHBIX
KpHUCTAIIIax
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2 OnTU4ecKue MUKpOPE30HATOPHI 3 - 12 15 [1K-3, I[1K-4
3 TexHoJOTHS ¥ MaTepHAIIBI TS 3 - 12 15 IIK-3, IIK-4
M3TOTOBJIEHUS (POTOHHBIX KPUCTAIJIOB
4 YupasieHue ONTHYECKUMH CBONCTBAaMU 3 - 12 15 [1K-3, [IK-4
(OTOHHBIX MaTepUAIOB
5 DNeKTpuYecKue U MarHUTHbIE CBOMCTBA 3 - 12 15 [1K-3, I[1K-4
Cpell B OITUYECKOM JIHaIla30HeE.
Meramatepuansl ¥ UX IPUMEHEHUE
6 YcTpoiicTBa ONTOAIEKTPOHUKU HA OCHOBE 3 6 12 21 [1K-3, I1IK-4
(OTOHHBIX KPUCTAIIOB

Hroro 3a cemectp| 18 18 72 108

Uroro| 18 18 72 108

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprxkanne pa3ienoB (TeM) TUCIUTUTAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TadymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. 1O JEKIHUSIM)

HasBanus pasznenos (Tem)
JUCHUITIIMHBI

Copnepxanue pa3aenoB (TeM) IUCLHUILIMHbI

(B T.4. 1O JIEKLMSIM)

TpynoemkocTs
(JleKLIMOHHBIE
3aHATHSA), U

dopmMupyemsbie
KOMIIETCHIIUU

1 cemecTp

1 DnexkTpoauHaMUYECKU
aQHaJIU3 pacIPOCTPAHEHUS
cBeTa B (DOTOHHBIX
KpHUCTaJlIax

Knaccugukanus OoTOHHBIX KPUCTAIIIOB:
OJIHOMEPHBIE, IBYMEPHBIE U TPEXMEPHBIE
¢doToHHBIE KpUCTaIbl. BomHOBas Teopus
pacrpocTpaHeHUs CBeTa B (POTOHHOM
Kpuctaiie. MHorosyueBast
uHTepQepeHIys. 3anpenieHHble U
paspelIeHHbIe 30HbI (POTOHHOTO
Kpuctamia. Buasl nedexroB B cTpykType
(OTOHHBIX KpHUCTAJLIOB. Pa3perieHHble
SHEPreTUYECKHE YPOBHU B 3aIIPEILIEHHON
30He. IHTepdepeHIys B MHOTOMEPHBIX

CTPYKTYypax.

I1K-3, TIK-4

Hroro
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2 Onrrnueckue
MUKPOPE30HATOPHI

DneMeHTh! (U3NKU TBEPAOTO Tea.
Mogenb cBOOOAHOTO JIEKTPOHA.
Pacmierienne sHepreTHYECKUX ypOBHEH
aToMa Ha 30HBI PH 00pa30BaHUU
kpucrauia. Pacnpenenenue
HHEPTEeTUYECKUX 30H B TBEPJIOM TeJIe.
[lenenue BeniecTB Ha IPOBOJHUKH,
TVRJICKTPUKH, H30JISITOPBI. AHAIOTHS
MeX Ty (PU3UKON TBEPIOTO TeJla M ONTHKOM
nepuoaudeckux cpen. Onrudeckne
MHUKpOpe30HaTOpbl. DPdext
TYHHEJIMPOBAHUS B ONTHYECKUX
MuKpope3zoHaTopax. Obpa3zoBaHue
HHEPTEeTUYECKUX Pa3pEUICHHBIX MOJIOC U3
JMICKPETHBIX YPOBHEH 3a CUET TyHEJIbHBIX
nepexo10B. 30Hbl bpuitosHa.
JlucriepcuoHHbIE TMarpaMMBl.

TK-3, [TK-4

Hroro

3 TexHonorus u
Martepuaibl Jist
U3TOTOBJICHUS (POTOHHBIX
KpHUCTAJUIOB

@DOTOHHBIE KpUCTaIBI B Ipupoze. Onaisbl,
VHBEPTUPOBAHHbIE OMajbl. MeToabl
W3TOTOBJICHHS (POTOHHBIX KPUCTAILIOB.
Mertobl, UCIIONB3YyIOLIUE
CaMoMpOU3BOJIbLHOE POPMHUpPOBAHUE
(OTOHHBIX KPHUCTAIOB. METOBI,
HCIIOJNIB3YIONINE TPaBiIeHHE 00BEKTOB.
lNonorpaduueckue meToasr hopMupoOBaHUS
dboToHHBIX KprcTaLIOB. CrIocoObI
MIOJy4YEeHUS! OJHOMEPHBIX, IBYMEPHBIX U
TPEXMEPHBIX IEPUOANYECKUX CTPYKTYP.
[lepronnueckre TOMEHHbBIE CTPYKTYPBI.

I1K-3, TIK-4

Hroro

4 YnupaBieHue
ONTUYECKUMU
CBOMCTBaMH (POTOHHBIX
MaTepUajoB

VYnpasieHue onTUYECKUMH CBONCTBaMU
(GOTOHHOTO KpHCTaIa IIyTeM MPUIIOKEHUS
BHEIIHETO 3JIeKTPUUYECKOTO MOJIsl.
Dddextn! [Tokkennsca u Keppa.
VYnpasieHue onTUYECKUMH CBONCTBaMU
(GOTOHHOTO KpHCTaIa IIyTeM IPUIIOKEHUS
BHEIITHETO MAarHUTHOTO TTOJIsI. D (HEKTHI
®apanesa u Gorra. CiekTp NpoOXoKICHUS
CBETa Yepe3 MarHUTHBIN (OTOHHBII
KpucTayiil. MarHuTHbIE (JOTOHHBIE
KPUCTAILJIBI € 1epeKTaMu yepe10BaHus
cloeB. YTpaBieHHe ONTHYECKUMHU
cBoiicTBaMH (POTOHHOTO KpUCTAILJIA ITyTEM
M3MEHEHUs JaBJICHUS WIH TEMIIEPaTyphI.
VYmpaieHre CieKTpOM U HHTEHCUBHOCTHIO
U3Ty4YeHUS JIOKAJTU30BaHHBIX aTOMOB.
Oddext Ilepcenna.

I1K-3, TIK-4

Hroro
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5 DnexTpuueckue u [IpenomMienne u OTpaKeHUE CBETA HA 3 [1K-3, I[1K-4
MarHuTHBIE CBOMCTBA IpaHuLE pa3jiena IByX Cpes.
Cpell B ONITUYECKOM [TonoxxurensHOE M OTPULIATEIBHOE
Juana3oHe. npesoMieHue ceera. M3ouactoTHoie
MertamaTepuansl U X nuHaud. [Ipenomiienne u oTpakeHue cBeTa
MpUMEHEHUE B (poronHoM kpuctaiuie. Knaccuduxanus
MaTepHUaIoB B 3aBUCUMOCTH OT UX
JIABJIEKTPUYECKOW U MAarHUTHOM
npoHunaemMocten. cKycCcTBEeHHbIE
MarHuTHBIC MaTepuaibl. MeTtaMarepuaibl
(JieBbI€ Cpeibl) M UX IPUMEHEHUE.
Paznuuns meramarepuaioB ¥ OTOHHBIX
KpUCTAJUIOB.
Htoro 3
6 YcrpoiicTBa BonHOBOBI C OCTPOYTOJIEHBIM U3THOOM. 3 I1K-3, TIK-4
ONTORJIEKTPOHUKHU Ha Onrtuueckue TpaH3uCTOpbl. DOTOHHO-
OCHOBE (hOTOHHBIX KPUCTAJUIMYECKOE BOJIOKHO. MUKpoJia3epbl
KpHUCTAJUIOB 0e3 MHBepcHUU HaceleHHOCTH. ONTHYeCKHe
MEPEKITI0YATENN U MYJIbTUILIIEKCOPBI.
MarHuToonTUYEeCK1E MOIYJISITOPBI CBETA.
[IpeoGpazoBarenu 4acTOTH ONTUYECKOTO
U3ITy4YEeHHUS.
Hroro 3
Hroro 3a cemectp 18
Hroro 18
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HaumenoBanue npaktuueckux | Tpyaoemkocts, | PopMupyemsie
JUCITUTLTAHBI 3aHSTHUIN (CEeMHHAPOB) q KOMIIETEHIINHT
1 cemecTp
1 DnekTpoauHaMUYECKUI OnrTuueckue u 6 IIK-3, IIK-4
aHaJM3 PaCIpPOCTPAHEHHUs CBETa |MarHUTOONTHYECKHUE YPDHEKThI
B (DOTOHHBIX KpUCTaJLIaX B
(hOTOHHBIX KPUCTAIIAX
Mertoab! pacueta poTOHHOU 6 [1K-3, I1K-4
3aIPELICHHON 30HbI
OJTHOMEPHBIX (POTOHHBIX
KpUCTAJIJIOB
Hroro 12
6 YCTpoiicTBa ONTOAIEKTPOHUKH | Y CTPONCTBA ONTOIEKTPOHUKH 6 [1K-3, TIK-4
Ha OCHOBE ()OTOHHBIX Ha OCHOBE ()OTOHHBIX
KPHUCTAJIJIOB KpHUCTAJIJIOB
Hroro 6
Hroro 3a cemectp 18
Hroro 18

5.4. J1aGopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHbBIM MIIaHOM
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabmure 5.6.
Tabmura 5.6. — Bujbl caMoCcTOATeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
HasBanwust paznenos (Tem) Bt . | Tpynoemkocts, | @opMupyemsoie Dopmbl
JUCIUATLIMHEL CaMOCTOATCIILHON q KOMIICTCHITUH KOHTPOJIA
paboThI
1 cemecTp
1 Dnexktpoaunamuyeckuii  |[loaroroBka k 3adery 8 IIK-3, IIK-4 3auéT ¢
aHaJIU3 PacCIpOCTPAHEHHUS  |C OLIEHKOM OLICHKOM
CBETa B (DOTOHHBIX IToaroroBka k 4 IIK-3, IIK-4 TectupoBanue
KpucTaiax TECTUPOBAHUIO
Hroro 12
2 Ontuueckue [ToaroroBka K 3auery 8 IIK-3, IIK-4 3auéT ¢
MHKPOPE30HATOPBI C OLICHKOM OLICHKOM
IToaroroBka k 4 IIK-3, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 12
3 Texnomorust u Marepuaisl | [logroroBka k 3auery 8 [1K-3, TIK-4 3auéT ¢
JIJISI U3TOTOBJICHUS C OLICHKOM OLICHKOM
(OTOHHBIX KPUCTAILIOB IToaroroBka k 4 IIK-3, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 12
4 YnupasieHue [ToaroroBka k 3auery 8 [1K-3, TIK-4 3auéT ¢
ONTUYECKUMH CBOMCTBAMH |C OLICHKOM OLIEHKOM
(OTOHHBIX MaTEpUAIOB IToaroroBka k 4 IIK-3, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 12
5 DaekTpuuecKue u [ToaroroBka k 3auery 8 [1K-3, TIK-4 3auéT ¢
MAarHUTHBIE CBOMCTBA CPEJl |C OLICHKOM OLICHKOH
B ONTHYECKOM AUAIa30HE. |[oaroTroBka K 4 IIK-3, IIK-4 TectupoBanue
MeTaMaTepI/IaJ'ILI n ux TECTUPOBAHUIO
MIPUMEHEHUE Utoro 12
6 YcTpoiicTBa [ToaroroBka k 3auery 8 [1K-3, TIK-4 3a4éT ¢
ONTORJICKTPOHUKH Ha C OLICHKOM OIICHKOM
OCHOBE (POTOHHBIX IToaroroBka k 4 IIK-3, IIK-4 TectupoBanue
KpHCTaJUIOB TECTUPOBAHUIO
Hroro 12
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEeHINH, JOPMUPYEMBbIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHE KOMNETEHIHH, (GOPMUPYEMBIX MPU M3yYCHUH TUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBIeHO B Tabmuie 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILINHBI, U BUIOB
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3aHATUU

Bunbl yueOHOM nesTeIIbHOCTH

@opMupyemMble KOMIETEHIIUN @OpMBI KOHTPOJIA

Jlexk. 3an. |[Ipak. 3an. | Cam. pa0.

[1K-3 + + + 3auér ¢ onieHkoM, TecTupoBanue

I1K-4 + + + 3auér ¢ orieHkoM, TecTupoBanue

6. PeiliTuHroBasi cucreMa /Uil OLlEHKH YCIIeBAeMOCTH 00y4YaloIINXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbBIN Oat
MaxkcumanbHbIN MaxkcuManbHbBIN
3a IEPUOJ MEKIY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y1o KT ¢ 0as 3a nepuoj
2KT u Ha xoHeEN CEMECTP
Hayajia ceMmecTpa mexnay 1KT u 2KT
cemecTpa
1 cemecTp
3auéT Cc OLEHKON 0 0 40 40
TecTtupoBanue 10 20 30 60
Hroro makcumym 3a 10 20 70 100
epuo
Hapacratomum urorom 10 30 100 100

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

[TepecueT 6a/UTOB B OIIEHKH 3a TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bajuibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIICHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6aios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOoBHas IMTEpaTypa
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1. Jertsapenko, H. H. Benenne B pusuxy u moaeaupoBanue (HOTOHHBIX KPUCTAIIOB : yueOHOE
nocobue / H. H. Hertsapenko, H. . Kapruu. — Mocksa : HUAY MUDU, 2012. — 148 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://e.lanbook.com/book/75933.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. OcHoOBBI (pU3MUECKON U KBAaHTOBOI ONTHKH: YUueOHOE MOCOOHe Al CTYIEHTOB, 00YYarOMINXCS
no HanpaieHuto noaAroToBku 11.03.02 «MHPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBS3HY,
11.04.02 «MIH)OKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU M cUCTeMBbl CBsa3u», 12.04.03 «DoToHHKa H
onronHdopmaruka» / A. C. Ilepun, B. M. lllangapos - 2018. 195 c. [Dnekrponnslii pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10352.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MOCOOHSI

1. ®u3uka GOTOHHBIX KpUCTALIOB: MeToANYECKHE yKa3aHHUS K MPAKTHYECKUM 3aHSITUIM U
CaMOCTOSATEIbHOM paboTe cTyAeHTOB HanpaBieHus "®oronuka u ontoundopmatuka" / B. B. lllepbuna,
C. M. llanpnapoB - 2014. 18 c. [DnexkTpoHHBIH pecypc]: — Pexum npocryna:
https://edu.tusur.ru/publications/4090.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoAMUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy m3ydeHWW AMCUUILIMHBI PEKOMEHAYETCS 00pamarhCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITUOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU YUeOHOM
MeOenpto. IMeroTest MylbTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCIUILTHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

YyeOHo-HayyHast 1abopaTopusi MUKPOIIEKTPOHUKU U (POTOHUKH: yueOHAs ayAUTOPHS IS
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, y4eOHas ay JUTOPHS JUIsl POBEICHUS 3aHATHH MPaKTHIECKOTO
TUIIA, TIOMEIIECHUE IS IPOBEICHUS I'PYNIOBBIX U UHAWBUYAIbHBIX KOHCYJIbTAIM, TOMEIICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 47, 226/1 ayn.

Omnucanue UMeEIoNIerocs 000py0BaHUS:

Cuctemnslii 650k 1 1 .
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Cucremnslii 610k 2 14 mT.

Monutop 27" 15 mir.

[Tanens natepaktuBHass LMP7502ELN Lumien 75EL
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- Adobe Acrobat Reader;

- Microsoft Windows 10 Pro;

VYuebno-nayunas naboparopus ['TIO "Onrtoanexktponuka': yueOHass ayIuTOpHs IJIsl MPOBEIACHUS
3aHATUM MPaKTHUYECKOIro THIA, yueOHas ayauTOpus JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THIIA,
ydyeOHasi ayIUuTOpHS AJisl IPOBEJCHUS 3aHSATHII CEMHUHAPCKOTO THUIIA, MOMEIIEHUE JJIs MPOBEIEeHUS
TPYNIOBBIX U WHIWBUIYATbHBIX KOHCYJbTAIIMH, IIOMEIIEHUE I CaMOCTOSATENIbHON paboThl; 634034,
Tomckas o6mactp, . ToMck, Bepmmanna ynuna, 1. 47, 3296 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Anmmaparypa HBOJIT Tpancnopt-8x30 - 2 kpeiita B ctorike 19";

- Octmmtorpad mudposoit Tektronix TSD 2012B;

- 'eneparop curnanos SFG-2110;

- Bonmer™meTp nudposoit GDM-8145;

- Ocmnorpad GOS 620FG;

- Crenn nns 3anucu rojiorpadguyeckux IUGPaKIUOHHBIX pemIeToK Ha (OTOMOJUMEPHBIX
MaTtepuanax;

- AHanuzaTop Ja3epHbiX myuykoB BS-FW-FX33;

- Jlazep LSD-DTL-317;

- JIazep He-Ne JIT'H - 207;

- Cton ontuyeckuii "Standa";

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jleanna npocnexkr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHUE AUCIUILUIMHBI JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI M MHBAIHMIAMH
OCYIIECTBIISIETCS C UCTIOJIB30BAHUEM CPEJICTB OOYUCHUS OOIIEro U CIEeIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ O0YUYAIOMIMMHUCS C HAPYUMIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHWJIMBAIOIICH ammaparypbl, MyJIbTUMEIUWHBIX CPEICTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
T 00YYaIONUXCsl C HHBAJIUIHOCTHIO, MOPTATUBHON WHAYKIIMOHHOW CHCTEMBI. YUeOHast ayAuTOpHs, B
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KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHIX C 0OYUYAIOIMUMUCS C HAPYLIEHUSIMH 3peHHsl TIPETYCMOTPEHO HCIOJIb30BAHHUE B
JICKIIMOHHBIX M YUYE€OHBIX ayJUTOPHUSAX BO3MOXXHOCTH MPOCMOTpPA YIAJICHHBIX 00BEKTOB (HampuMmep,
TEKCTa Ha JOCKE WJM Cjaiija Ha dKpaHe) MPH MOMOIIH BHICOYBEIUYUTENCH s KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHoW nHGOpMaIMi B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

OTITO3JICKTPOHUKH Ha OCHOBE
(OTOHHBIX KPHUCTAIIIIOB

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 DnexTpoauHaMUYeCKUit TIK-3, IIK-4 3a4éT C OLIEHKOH ITepeuens BOIpOCOB AJist
aHaJIU3 pacIpPOCTPAHEHHUs CBETa 3aueTa C OLEHKOM
B (DOTOHHBIX KpHCTAJIAX TectupoBanue [IpumepHbIil nEepeyeHb
TECTOBBIX 3aJaHUI
2 OnTudeckue [IK-3, I[1K-4 3auér ¢ onenkoit | [lepeuenn BOompocoB Jist
MUKpPOPE30HATOPBI 3aueTa C OLEHKOMI
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
3 Texnonorus u Matepuainsl i | 11K-3, [TK-4 3auér c ouenkoil  |IlepedyeHp BonpocoB s
U3rOTOBJICHUS (DOTOHHBIX 3ayeTa C OLEHKOMN
KpUCTa/LIOB TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 YnpaBiieHUE ONTUYECKUMU [1K-3, I1IK-4 3a4ét c onieHkoil  |[lepedenn BOpoCoOB 1Jist
cBOiicTBaMH (POTOHHBIX 3a4eTa ¢ OLIEHKOM
MaTepHaIoB TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 Dnextpuueckue u marautHele |I[1K-3, [TK-4 3auét c ouenkoit  |Ilepedenp BompocoB st
CBOIICTBa cpe/l B ONTHUECKOM 3aueTa C OLEHKOM
AuanasoHe. Meramatepuaisl 1 TectupoBanue [IpumepHbIil nEepeyeHb
nX NpUMCHCHHUC TECTOBBIX 3aJaHUH
6 YcrpoiicTBa [1K-3, TIK-4 3auét c ouenkoit  |IlepedyeHp BonpocoB s

3a4yeTa C OLIEHKON

TectupoBanue

[IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUEHHS IO

JAUCHUITIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Ykaxure AMAana3oH AJIMH BOJIH BUIMMOIO U3ITyUEHUS:
a) 380 - 780 um
6) 300 - 600 um
B) 0,4 - 0,7 am
r) 100 - 750 am

2. Onruyeckas IJIMHA JIyda B OJHOPOJIHOM Ccpefie:
a) 9TO NMPOU3BEACHUE F€OMETPUUECKOM IJIMHBI MYTH JTy4a Ha MOKa3aTelb PEJIOMIICHUS CPEIbl
0) 9TO IJTMHA OMITHYECKOTO BEKTOPa
B) 3TO JJIMHA ONTUYECKOr0 BEKTOpa B KBaJpaTe
') 3TO reOMEeTpHUUEecKasl JUIMHA MTyTH Jy4a, IeJICHHAas Ha TI0Ka3aTellb IPEeIOMIICHHUS CPell

3. KorepeHTHbIMH Ha3bIBAIOTCS BOJIHBI, KOTOPHIE UMEIOT:
a) OJIMHAKOBYIO YaCTOTY M IMOCTOSTHHYIO BPEMEHHU Pa3HOCTh (a3
0) OIMHAKOBYIO MOJSPU3AIMIIO U OJMHAKOBBIE aMIUIUTY bl
B) OJIMHAKOBBIC HaYaJIbHbIE (Pa3bl U OJIMHAKOBYIO MOJISPU3ALIIO
') OIMHAKOBbIE aMIUIUTY/Ibl U OJIMHAKOBbIE HauaabHbIE (ha3bl

4. OnrTuyeckas pa3HOCTh X0Ja JIBYX BOJIH MOHOXpomaTudeckoro ceera 0,5A. Paznocth (a3 atux
BOJIH paBHa:
a)0,3n
06)0,6m
B)0,7m
rl10n

5. @OTOHHBIN KPUCTAILIT — 3TO:
a) TBepIOTeJNbHasi CTPYKTypa C NEPUOAUYECKH HU3MEHsIoIeiics AUIIEKTPUUYECKON
MPOHUIIAEMOCTBIO, IEPUOJ KOTOPOIl CpaBHUM C UIMHOM BOJHBI CBETa
0) TBepaoTedbHas CTPYKTypa € NEPUOAUYECKH HU3IMEHSAIOMIEHCS AUIIEKTPUUYECKOU
MPOHUIIAEMOCTBIO MEPHOJ] KOTOPOH MHOrO OOJbllle AJUHBI BOJIHBI CBETa
B) TBEpJIOTEJbHAas CTPYKTypa C NEPUOJUYECKU HU3MEHsIouleics AUIIEKTPUUYECKON
MPOHUIIAEMOCTBIO MEPHOJ] KOTOPOl MHOTIO MEHbILIE JJUHBI BOJIHBI CBETa

6. ®OTOHHBIE KPUCTAJJIBI MO XapakKTepy HU3MEHEHUs Kod(hPuIHEHTa MPEJTOMIECHHUS MOXKHO
pa3nenuTh Ha
a) OJHOMEpHbIE, IByMEPHbIE, TPEXMEPHbBIE
0) oAHOMEpHBIE, IBYMEpPHbIE, MHOTOMEPHBIC
B) OJJHOMEpHBIE, ABYMEPHbIE
') OAHOMEpPHBIE, TPEXMEPHbBIE

7. Tlpupoansiii GOTOHHBIN KPUCTAILT — 3TO
a) orman
0) pyOun
B) ajmas
T) U3yMPY I

8. doToHHas 3ampenieHHas 30Ha MPEACTABISIET COOO:
a) Mana3oH 4acToT, B KOTOPOM paclpoCTpaHEHHE CBETa 3allpPeIlieHO BO BCEX HAMPABICHUSIX
0) Auana3oH 4acToT, B KOTOPOM PacIpOCTpaHEHUE CBETa pa3peIIeHO BO BCEX HANPaBICHUSIX
B) /IMAIa30H 4acTOT, B KOTOPOM pacHpOCTpaHEHHUE CBETA 3alpelIeHO B OJTHOM HaIlpaBICHUU
') HET IPaBUJILHOTO OTBETA

9. IlpononbHbIii MarHuTOONITHYECKHM 3P ekt Dapases 3aKIr09IaeTCss B TOM, YTO:
a) NpU MPOXOXKJIEHUHM JUHEHHO-TOJSAPU30BAHHOTO CBETAa 4Yepe3 ONTHUECKU HEAKTHUBHOE
BELIECTBO, HAXOJAIIEeCs] B MATHUTHOM I10J1€, Ha0JIt01aeTcsl BpallleHHe MI0CKOCTH MO pU3auu
CBeTa.
0) mpu TPOXOXKICHUU JHMHEHHO-MOJIPU30BAHHOIO CBETa 4Yepe3 ONTHUUYECKU HEAKTHUBHOE
BEIIECTBO, HaXoJslleecss B MAarHUTHOM TMoOJie, CBET CTAHOBUTCS JIIJIUNTHUYECKH
MOJIIPU30BaHHBIM
B) IpPU MPOXOXKIACHUU JTUHEHHO-MOJAPU30BAHHOIO CBETA 4Yepe3 ONTHUYECKHM HEaKTHBHOE
BELIECTBO, HAXOMAIIEECS B MarHUTHOM IIOJI€, CBET MPUOOPETAeT KPYroBYIO IMOJISIPU3ALIUIO
') HET IPaBUJILHOTO OTBETA

10. Marnuroontuueckuit a¢dext Keppa 3akimtouaercs B TOM, 4TO:

a) IpU OTPAXEHUHU JUHEHHO MOJSPU30BAHHOIO CBETAa OT MOBEPXHOCTH HAMarHUYE€HHOIO
MaTepualia HaOdIo1aeTcsl BpallleHUue MIIOCKOCTH MOJISIpU3allMi CBETa, a CBET CTAHOBUTCS
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AITUITUYECKU MOJIIPU30BaH.

0) npu OTpakKeHUH JMHEHHO MOJSPU30BAHHOTO CBETAa OT MOBEPXHOCTH HAMArHWUYEHHOTO
MaTepuasa HaOI0AaeTcs BpallleHre TUIOCKOCTH MOJISIpU3allii CBETa

B) NpU OTPAXEHUU JIMHEHHO MOJSPU30BAHHOTO CBETAa OT MOBEPXHOCTH HAMarHUYE€HHOIO
MaTepuasa CBeT CTAaHOBUTCS JUIUIITUYECKH MOJISIPU30BaH

') HET IPaBUJILHOTO OTBETA

9.1.2. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

Knaccugukarus pOTOHHBIX KPUCTAIIIOB
3arnpeleHHble U pa3pelieHHbIe 30HbI (POTOHHOTO KpHCTalIa
Bunsl nehexktoB B cTpyKType (POTOHHBIX KPUCTAIIIOB
PaspeleHHble S HEPreTUYECKUE YPOBHH B 3aIIPELICHHOM 30HE
Jlenenue BelecTB Ha MPOBOIHUKH, TUIIIEKTPUKH, U3OIATOPHI
OnTHyeckre MUKPOPE30HATOPHI
Jlokanu3oBaHHBIE aTOMBI. YTpaBJE€HHE CHEKTPOM M HHTEHCUBHOCTBHIO H3IYUYCHUS
JIOKAJIM30BAHHBIX aTOMOB
8. D¢ ekt TyHHETUPOBaHHS B ONITHYECKUX MUKPOPE30HATOPax
9. ®OTOHHBIE KPUCTAILIBI B IPUPO/IE
10. MeTo/1bI M3rOTOBIEHHS UCKYCCTBEHHBIX (DOTOHHBIX KPUCTAJIIOB
11. YnpaBneHue onTHYECKUMHU CBOMCTBAMU (DOTOHHOTO KPHCTAJUIA ITyTEM NMPHIIOKEHUSI BHELITHETO
AIIEKTPUYECKOTO TOJIS
12. YnpaBneHue ONTUYECKUMHU CBOMCTBAMU (DOTOHHOTO KPHCTAJUIA ITyTEM NMPHIIOKEHUSI BHELITHETO
MarHUTHOTO TOJIS
13. MaruutHble (POTOHHBIE KPUCTAJUIBI C Ie(heKTaMH YepeOBaHUS CIOEB
14. YcrpoiicTBa ONTO3JIEKTPOHUKH HA OCHOBE (POTOHHBIX KPHCTAIIJIOB

ARl e

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10POBbsI H HHBAJINI0B
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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