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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
KOTEPEHTHASA U HEJIMHEWHASI OIITUKA ®OTOHHBIX MATEPHAJIOB

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.04.02 UHPOKOMMYHHMKANMOHHBIE TEXHOJOTMU U
CHCTEeMBbI CBSI3U

Hamnpasnennocts (mpodunp) / cnenuanuizamus: OnTuuyeckue CHCTEMbI CBSI3M U 00padoOTKH
uHpopmanuu

dopma 00yueHUS: OUHASA

®akynbreT: Pagnorexunueckuii paxyabrer (PTD)

Kadenpa: Kadenpa cBepxXBbICOKOYACTOTHOH U KBaHTOBOM pagnorexHuku (CBUuKP)

Kypc: 1

Cemectp: 2

VY4eOnsiii man Habopa 2021 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 2 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 92 92 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 180 180 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 5 5 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 2

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Lenpo u3ydeHus: JUCUUIUIMHBL ABIsETCS (OPMUPOBAHUE Y CTYJACHTOB MOHUMAHUS (PU3UUECKUX
OCHOB KOT€PEHTHOM U HEJIMHEHHOW ONTHKH (POTOHHBIX MAaTEPUAIOB.AJIS MOCIEAYIOIIETO UCIIOIb30BAHMU
9TUX 3HAHUU MPH TOCTPOSHUS MHPOKOMMYHHUKAITMOHHBIX CUCTEM M CETEeH pa3IMYHbIX TUIIOB Iepeayu,
pacrnpenenenus, 00paboTKH U XpaHeHUsT HHPOPMALIUH.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne 3HaHUN O GU3MYECKUX OCHOBAX ONTHUKU (OTOHHBIX MATEPHAIOB, METOJAX
HCTIO0JIb30BaHUs (POTOHHBIX KPUCTAIIOB B MPHOOpPaX W ONTHUYECKUX CHCTEMax Nepeaadyud u oopaboTku
napopmanuu. [IproOpeTeHne HABBHIKOB JKCIIEPUMEHTATBHBIX HCCICAOBAHHN B 00JACTH ONTHUKHU
(hOTOHHBIX MaTEPHUAJIOB.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.01.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITIKP-1. Ciocoben
HCITI0JIb30BaTh
COBPEMCHHBIC
JOCTHO)KCHUS HAYKHU U
NepeIOBbIC
UH(POKOMMYHHUKAIUOHH
bIC TEXHOJIOTUU, METOIbI
MIPOBEICHUS
TEOPETUICCKHUX U
IKCIIEPUMEHTATBHBIX
HCCIIEIOBAaHUIN B
HAy4YHO-
HCCJICI0BATEIIbCKUX
paborax B obnacTu
UKTuCC, ctaBuThH
3a/1a4M UCCJICAOBAHMS,
BBEIOMpATH METOIBI
AKCIIEPUMEHTAIBHOMN
paboTHI C TEITBIO
COBEPIICHCTBOBAHUS U
CO3JIaHUIO0 HOBBIX
HEPCICKTUBHBIX
UH(POKOMMYHHUKAIUOHH
BIX CHCTEM

[TIKP-1.1. 3naer Texuuyeckue
XapaKTEPUCTUKU U
HKOHOMHUYECKHUE MOKa3aTeNn
OTEYECTBEHHBIX U
3apyOeKHBIX Pa3pabOTOK B
o0JacTu pasirodJIeKTPOHHOMN
TEXHHUKH, JEHCTBYIOINE
HOPMAaTHBHBIE TPEOOBAHUS U

roCy/1apCTBEHHbIE CTAHIAPTHI.

3HaeT TEeXHUYECKUE XapaKTEPUCTUKU
OTEYECTBEHHBIX U 3apYyOEIKHBIX Pa3padOTOK
Ha OCHOBE ()OTOHHBIX MAaTEPHAJIOB.

[TIKP-1.2. Ymeer
OCYIIECTBIISATh NATEHTHBII
MTOMCK, TIPOBOJIUTH COOP,
aHaAJINU3 U CUCTEMATH3AIUIO
Hay4YHO-MCCJIE0BATEIbCKON
uHpopmanuu,
(bopMyIUpOBaTh MENU U
3aJja4M Hay4HO-
HCCIIE0BATEIILCKUX padoT B
o0JracTy co3qa”us u
MIPOEKTUPOBAHUS
PaZMOdIIEKTPOHHBIX
YCTPOMCTB M CUCTEM.

YMeer mpoBoIUTh COOp, aHATHU3 U
CUCTEMaTH3aIHI0 HAyYHO-
UCCIIEI0OBATENILCKOW HH(POPMAIINH,
(bopMyIHpOBATh 337a4U HAYYHO-
HCCTIEA0BATEIIbCKUX padOT B 00IaCTH
CO3JIaHUsl PaIMO3JICKTPOHHBIX YCTPOWCTB Ha
oCHOBE ()OTOHHBIX MaTEPHUATIOB

ITIKP-1.3. YMmeer
pa3pabaThiBaTh TEXHHUECKOE
3a/ianue, TpeOOBaHUA U
yCIIOBUS Ha pa3paboTKy U
MIPOEKTUPOBAHUE
PaaO3JIEKTPOHHBIX
YCTPOMCTB U CUCTEM.

VYmeer pa3pabaTeiBaTh TPEOOBAHUS U YCIOBUS
Ha pa3paboTKy 3JIEMEHTOB
PaZMOdIIEKTPOHHBIX YCTPOICTB, OCHOBAHHBIX
Ha (POTOHHBIX MaTepuanax

[1IKP-1.4. BnageeT HaBbIKaMu
pa3palbOTKU U aHAIHU3a
BApUAHTOB CO3JaHUS
PaauodJIEKTPOHHOTO
YCTpPOMCTBA WU
PaIHO3TIEKTPOHHOM CUCTEMBI
Ha OCHOBE CHHTE3a
HAKOILJIEHHOTO OTIBITA,
W3Y4YEHUs JTUTEPATYPHI U
COOCTBEHHOW MHTYUIINH;
MPOTHO3a MOCIEACTBHIA,
MOMCKA KOMIIPOMHUCCHBIX
peLIeHui B yCIOBHSX
MHOTOKPUTEPUATLHOCTH.

Bnaneer HaBbIKaMu pa3pabOTKH 3JIEMEHTOB
PaZMO’IIEKTPOHHBIX YCTPOICTB, OCHOBAHHBIX
Ha (OTOHHBIX MaTepUaNax.
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ITKP-2. Criocoben
CaMOCTOSITEIILHO
BBIITIOJIHATH
SKCIICPUMCHTAJIbHBIC
HUCCICOOBAHUSA HJIS1
peICHus HAY4YHO-
HCCIICIOBATEIBCKUX U
MMPONU3BOACTBCHHBIX
3a7a4 C UCITOJIb30BaHUEM
COBPEMEHHOM
anmnaparypbl 1 METOLOB
HCCIICIOBAHUS

[1IKP-2.1. 3naetT MeToANKHU
cbopa, aHanmsa u 00pabOTKU
CTaTUCTHYECKOW MHPOPMALIUU
UH()OKOMMYHUKAIIMOHHBIX
CHCTEM.

3HaeT MeTouKu coopa u 00paboTKH
CTaTUCTHYECKOW MHPOPMALIUU
I/IH(i)OKOMMYHI/IKaHI/IOHHI)IX CHUCTEM.

[TKP-2.2. YMmeer npoBOIUTH
HCCJIEIOBAHMS XapaKTEPUCTUK
TEJIEKOMMYHHUKAITMOHHOTO
000pyTIOBaHUS U OIIEHKH
KadecTBa MPeI0CTABISIEMbIX

YCIIYT.

YMeeT IpOoBOJUTH UCCIIETOBAHHS
XapaKTEPUCTHK TEJICKOMMYHHUKAIIMOHHOTO
000pyT0BaHUS.

IIKP-2.3. Bnaneet HaBBIKAMU
aHaJIM3a HAYYHO-TEXHUYECKOU
poOJIeMbI Ha OCHOBE
noaoopa 1 U3y4eHus
JTUTEPATyPHBIX U MATEHTHBIX
HMCTOYHHUKOB.

Bnaneet HaBbikamMu pabOThI ¢ HAYYHOM
JUTEPATypOH U MAaTEeHTHHIMH UCTOYHUKAMHU.

[1KP-2.4. BnageeT HaBbIKaMu
IPOBEICHUS
AKCIIEPUMEHTAJIBHBIX padoT
10 MPOBEPKE JOCTUKUMOCTHU
TEXHUYECKUX XaPAKTEPUCTUK
PaIHO3IEKTPOHHOM
anmnaparypsl.

Bnageer HaBbIKaMu IPOBEJCHUS
HKCHEPUMEHTAIBHBIX paboT ¢
pPaarOdIEKTPOHHON anmnapaTypomu.

4. O0beM IUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aU€THBIX euHull, 180 akagmeMUuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4€OHOU NeSITeIbHOCTH

o Beero |Cemectpsl
Buer yaeOHOM NesTeIbHOCTH
4acoB 2 cemecTp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ npenojaBareseM, BCero 52 52
JIeKuMOHHBIE 3aHATHS 18 18
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocTrosiTeibHass padoTa 00y4aOmuxcs, B T.4. KOHTAKTHasi 92 92
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 30 30
[ToaroToBKa K BBICTYIIJICHHUIO (TOKIAY ) 58 58
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 4 4
IHoaroroBka u craya 3K3amMeHa 36 36
OO0mas TpyaoeMKoCTh (B 4acax) 180 180
Oo0uas TpyaoeMKocTh (B 3.€.) 5 5

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

CtpykTypa IUCHUIUIMHBI MO paszzienaM (TeMaMm) U BUJaM y4eOHOH JesSTeTbHOCTH MPUBEICHA B
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tabymue 5.1.
Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlek. Cam. Bcero
[pak. | JIa6. dopmupyembie
HasBanus pasznenoB (Tem) IUCUUILIMHEI | 3aH., pab., | gacos (0e3
3aH., 4 | pao. KOMITETCHIIH
q q 9K3aMEHa)
2 cemecTp
1 BonHoBast Teopus pacipoctpaHeHust |4 4 8 20 36 [IKP-1, I[TKP-2
cBeTa B (POTOHHBIX MaTepUaiax
2 Jlokanm3anusi cBeTa B (DOTOHHBIX 4 4 - 18 26 [TIKP-1, I[TKP-2
KpUCTaJlIax
3 TexHoJOTHS U MaTepHAIIBI TS 2 2 - 16 20 IIKP-1, TIKP-2
M3TOTOBJIEHUS (POTOHHBIX KPUCTAIJIOB
4 YnpaBieHue ONTUYECKUMHU 4 4 - 18 26 [TKP-1, ITKP-2
CBOICTBaMH (JOTOHHBIX KPUCTAIIIOB
5 AudpaKkIoHHbIC U HETMHEHHO- 4 4 8 20 36 [TIKP-1, I[TKP-2
ONTUYECKUE IJIEMEHThI HA OCHOBE
(OTOHHBIX KPUCTAJUIOB
Hroro 3a cemectp|18 18 16 92 144
Hroro|18 18 16 |92 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHBEI (B T.4. IO JICKIUSIM)

TpynoemkocTsb
(JIeKIIMOHHBIE
3aHATHUA), U

HasBanwus paznenos (Tem) CogepxaHue pa3aenosB (Tem)
JTUCIUTLTAHBI JTUCIUILTAHBI (B T.4. IO JEKIUIM)

dopMupyembie
KOMIIETEHILIUH

2 cemecTp

1 BonHoBas teopust Knaccudukanust GOTOHHBIX KPUCTAILIOB: 4 [TIKP-1, I[TKP-2
pacrpoCTpaHEHHS CBETAa B |0OTHOMEPHBIC, IBYMEPHBIC U TPEXMEPHBIC
(GOTOHHBIX MaTepuaiax  |(QOTOHHBIC KPHCTAILIBL. MHOTOy4YeBast
uHTEephepeHIys. 3anpeneHHbIe 1
pa3penieHHbIe 30Hbl (POTOHHOTO
Kpuctauia. Buner 1eekToB B CTpyKTYpe
(OTOHHBIX KpHCTAIIOB. Pa3penieHHbIe
HHEPreTUIECKHUEe YPOBHU B 3alpeIeHHON
30He. lHTEpdepeHIrst B MHOTOMEPHBIX

CTPYKTypax.

Hroro 4
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2 Jlokanu3auus cBeTa B
(OTOHHBIX KpHCTAJLIAX

DneMeHTsl (PU3UKU TBEPAOTO TEa.
Mopgenb cBOOOAHOTO JEKTPOHA.
Pacmierienne sHepreTHYecKX ypoBHEH
aToMma Ha 30HbI IPH 00pa30BaHUU
Kkpucraiia.Pacnpenenenne
HHEPreTUIECKUX 30H B TBEPJIOM TelIe.
Jlenenue BeniecTB Ha IPOBOJHUKH,
AUIJICKTPHUKHU, U30JIATOPHEL.. Amnanorus
MeXy (DU3UKOH TBEPIOTO Tea U
ONTUKOHN NEPUOJUYECKUX CPEL .
OnTHyeckre MUKPOPE30HATOPHI.
Jloxanu3oBaHHbBIE aTOMBI. Y IIpaBICHUE
CIICKTPOM N UHTCHCUBHOCTBIO U3JIYUCHUS
JIOKaJIM30BaHHBIX aTOMOB. DPPEeKT
[Tepcemna. DpdexT TyHHETHPOBAHUS B
OITHYECKUX MUKPOPE30HATOPAX.
OO6pa3oBaHue FIHEPTETUUECKUX
Pa3peuIeHHbIX MOJIOC U3 TUCKPETHBIX
YPOBHEM 3a CUET TYHHEJIbHBIX IEPEXOOB.
3onsl bprumosna. [luciepcuoHHble
JHAarpaMMsl.

TIKP-1, [TKP-2

Htoro

3 TexHonorus u
Martepuaibl Jist
U3TOTOBJICHUS (POTOHHBIX
KpUCTAJUIOB

TexHonorus u Matepuabl s
M3rOTOBIIEHUS (POTOHHBIX KPUCTAIIIOB.
@DOTOHHBIE KPUCTAIUIBI B IIPUPOJE.
Omnanpl, ”HBEPTUPOBAHHBIE OTIAJIBI.
MeToab! U3roToBIEeHUS (POTOHHBIX
KpUCTaJIJIOB. MeTO1bl, NCIIOJIB3YIOLINE
CaMOIPOM3BOJIbHOE (POPMHUPOBAHNE
(OTOHHBIX KpHCTAIJIOB. METOIbI,
UCHOJIb3YIOLIUE TPABIECHHE O0BEKTOB.
I'onorpaduueckue MeTo b1
(dopmupoBaHus (OTOHHBIX KPUCTAIIIOB.
CriocoOblI 1osryueHust OATHOMEPHBIX,
JIBYMEPHBIX ¥ TPEXMEPHBIX
NEPUOANYECKHUX CTPYKTYP.
[leproauueckrie TOMEHHBIE CTPYKTYPBI.

ITIKP-1, TIKP-2

Hroro
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4 Yupasienue VYipasineHue ONTUYECKUMHU CBOMCTBAMU 4
ONTUYECKUMHU CBOMCTBaMH | (POTOHHOTO KPUCTAJIA ITyTEM

(OTOHHBIX KPHUCTAILIIOB MPUIIOKESHUS BHEITHETO 3JIEKTPUIECKOTO
noJist. Dddextrr [Tokkensca u Keppa.
VYnpaBieHrne ONTHYECKUMH CBOMCTBaMU
(OTOHHOTO KpUCTAILIA TyTEM
MPUIIOKESHHS BHEITHETO MAaTHUTHOTO
noJist. 23 dext b1 Dapanest u Dorra.
CriekTp npoX0XK IEHUsI CBETA Yepe3
MarHUTHBIN ()OTOHHBIA KPHC-TaILT
MarnutHble (pOTOHHBIE KPUCTAILIBI C
nedeKTaMu YepeIOBaHUS CIOEB.
VYnpaBieHrne ONTHYECKUMH CBOMCTBaMU
(OTOHHOTO KpUCTAILIA TyTEM H3MEHEHUS
JABIICHUSI WM TEMIIEPATYPHI.

TIKP-1, [TKP-2

Hroro 4
5 MudpaxkaroHHble 1 Knaccudukanus HemuHeHHbIX 4 ITIKP-1, IIKP-2
HEJIMHEWHO-ONTHYecKne |omTtudyeckux 3ddexToB. Bnusuue
AJIEMEHTHI HA OCHOBE KEpPOBCKOW HETMHEHHOCTH Ha OTpaKeHUE
(OTOHHBIX KPHCTAIIIOB Y MIPOITYCKaHUs J1a3€pHOr0 U3IyUYEHHUS B
OJTHOMEPHOM (DOTOHHOM KpHCTaJLIE.
IIpeoOpazoBaHne YaCTOThI ONITHYECKOTO
M3Iy4eHus: B GOTOHHBIX KPUCTAILIAX
I'enepanyst BTOpOM ONITUYECKOU
rapMoHuku. OnTuueckas
O6ucTaOMIBHOCTH. DOTOHHO-
KPUCTAJUTMYECKOE BOJIOKHO.
MarHuToONnTUYECKHE MOIYJIATOPBI CBETA.
OnTtryeckue nepexsIiovaTesu u
MyJAbTUILIEKCOPHI. [11a3MoHHbIE
KPHUCTAJLIIBL.
HUroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpakTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmume 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPORB)
Hazpanwust paznenos (tem) HaunmenoBanue npaktuueckux | Tpynoemkocts, | @opMupyemsie
JUCITUTLIAHBI 3aHATUN (CEMHHAPOB) q KOMITIETEHIINH
2 cemecTp
1 BonHoBas Teopust Mertoapl pacuera HOTOHHOM 4 [TKP-1, I[IKP-2
pacrnpocTpaHEHHs CBETa B 3aIpeleHHON 30HbI
(OTOHHBIX MaTepHalIax OJTHOMEPHBIX (DOTOHHBIX
KpPHUCTAJLJIOB.
Hroro 4
2 Jlokanuzanumst cBeta B (hOTOHHBIX | PacmipocTpanenue u 4 [TKP-1, ITKP-2
KpHUCTaJlIax JIOKaJIN3alMsl CBETOBBIX BOJIH
B ()OTOHHBIX KpHCTaIIaxX
Hroro 4
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3 Texuousiorust ¥ MmaTepuainsl ajasi | MeToabl co3aanus 2 [IKP-1, I[TKP-2
U3TOTOBJICHHS (DOTOHHBIX UCKYCCTBCHHBIX (DOTOHHBIX
KpHCTAJUIOB KpPHUCTAJIJIOB.
Hroro 2
4 YnpasieHue ONTHYECKUMHU Mertons! ynpaBieHus 4 ITIKP-1, ITIKP-2
cBOicTBaMH ()OTOHHBIX ONITUYECKUMHU CBOMCTBAMH
KPHUCTAIIJIOB (OTOHHBIX KPHUCTAIIOB
Hroro 4
5 dudpakiroHHbIe U HEMUMHEHHO- |YCcTpolicTBa 4 [TKP-1, I[TKP-2
ONTUYECKHE IJIEMEHTHI HA OCHOBE |OMTOAIEKTPOHUKHU Ha OCHOBE
(OTOHHBIX KPUCTAIIOB (OTOHHBIX KPUCTAILIOB.
Htoro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HaunmenoBanue nadoparopasix | TpymoeMkocTs, | Dopmupyembie
JUCIUILTAHBI pabot q KOMIETEHIINH
2 cemecTp
1 BonnoBas Teopust HccenenoBanue n30TponHoON 4 [IKP-1, TTIKP-2
pacmpocTpaHEHHUs CBETA B TUQPAKIIUN KOTEPEHTHOTO CBETA Ha
(OTOHHBIX MaTepuaIax MEPUONICCKIX JOMEHHBIX
CTPYKTYypax B KpUCTaJie Huobare
JTUTHUS
HccnenoBanue aHM30TPOMHOM 4 IIKP-1, TIKP-2
T paKIIU KOTEPEHTHOTO CBETa Ha
MEePUOINYECKUX JOMEHHBIX
CTPYKTYypax B KpHUcTajuie HuodaTe
JTUTHUS
Hrtoro 8
5 IudpakiuoHHbIC U YcTpolicTBO BBOJA - BBIBOJIA B [IKP-1, ITKP-2
HEJIMHEMHO-ONTHYECKUE [JTAHAPHBIA ONTHUYECKUI BOJIHOBOJL
SJICMCHTBI Ha OCHOBC H3mepenne napaMeTpoB U 4 ITKP-1, I[IKP-2
(OTOHHBIX KPHCTAIIIOB XapaKTEePHCTHK
MOJIyIPOBOIHUKOBOT O Jia3epa
Hrtoro 8
Hroro 3a cemectp 16
Hroro 16

He npenycMoTpeHo y4eOHbBIM MI1aHOM

5.6. CamocTosiTeqbHasi padoTa

5.5. KypcoBoii npoekT / kypcoBasi pabora

Buaer caMmocTosTeNIbHOM paboThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU TIPEICTABIICHBI B

Tabnuie 5.6.

Tabmuua 5.6 — Buasl caMOCTOATENBHOM PaOOTHI, TPYIOEMKOCTh U (POPMHUPYEMbIE KOMIIETSHITUH
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HasBanus paznenos (tem) Bt . | Tpynoemkocts, | ®opmupyembie Dopmbl
TUCTIATLTAHBI CaMOCTOATEILHON q KOMTICTCHITHH KOHTPOJIS
paboTsl
2 cemecTp
1 BonnoBas Teopus IToaroroBka k 6 [IKP-1, IIKP-2 | TectupoBaHue
paclpoCTpaHEHUS CBETa B |TECTUPOBAHHIO
(oTonHBIX MaTepuanax IToaroroBka k 12 [IKP-1, ITIKP-2 | Bsictymienue
BBICTYTUICHUIO (mokian) Ha
(moxany) 3aHATUHA
[ToaroToBka k 2 [TIKP-1, I[IKP-2 | JlaGoparopuas
nabopaTopHOH paborta
paboTe, HalMCaHNe
oTyeTa
Hroro 20
2 Jlokanu3auus cBeTa B IToaroroBka k 6 [IKP-1, IIKP-2 | TectupoBanue
(OTOHHBIX KPHCTALIAX TECTUPOBAHUIO
[ToaroroBka k 12 ITIKP-1, IIKP-2 | BeicTymienue
BBICTYTUICHHUIO (moknan) HA
(moknamy) 3aHATUU
Hroro 18
3 TexHonorus u IToaroroBka k 6 [IKP-1, IIKP-2 | TectupoBanue
MaTtepuaibl st TECTUPOBAHUIO
M3TOTOBJICHUS. QOTOHHBIX  |[ToArOTOBKA K 10 ITIKP-1, IIKP-2 | BeicTymienue
KpHUCTAJIOB BBICTYILJICHHUIO (moknan) HA
(moknamy) 3aHATUU
Hroro 16
4 Yupasienue IToaroroBka k 6 [IKP-1, IIKP-2 | TectupoBanue
ONTHYECKUMHU CBOMCTBAMH |TECTHPOBAHHIO
(oTOHHBIX KPUCTAILIOB [Toaroroska k 12 ITIKP-1, IIKP-2 | BeicTymienue
BBICTYTUICHHUIO (moknan) HA
(moknamy) 3aHATUU
Hroro 18
5 AudpakiroHHbIC U [ToaroroBka x 6 [IKP-1, ITIKP-2 | TectupoBanue
HEJIMHEHHO-ONITUYECKHE | TeCTUPOBAHUIO
QJICMCHTBI Ha OCHOBC [ToaroToBka k 2 [TIKP-1, I[IKP-2 | JlaGoparopnas
(pOTOHHBIX KPUCTAILIIOB nabopaTtopHoit pabota
paboTe, HalMCaHNUE
oTyeTa
[ToaroroBka x 12 [IKP-1, IIKP-2 | Bsictynienue
BBICTYIICHUIO (moknan) HA
(moxnamy) 3aHATUU
Uroro 20
Hroro 3a cemectp 92
IToaroroBka u caaua 36 DK3amMeH
HK3aMeHa
Uroro 128

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH
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CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB
3aHATUI

Bunbl yueOHOM nesTeIIbHOCTH
dopmupyemebie
Jlexk. ITpak. | Jla6. Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
[IKP-1 + + + + BricTynnenue (qokaj) Ha 3aHATHH,
JlaboparopHas pabota, TectupoBaHnue,
DK3aMeH
[TKP-2 + + + + BoicTynnenue (qokiaj) Ha 3aHATUH,
JlabopaTtopHas pabota, TecTupoBaHue,
OKk3amMeH

6. PeiliTuHroBasi cucreMa /Uil OLEHKH YCIIeBAeMOCTH 00y4YaIoIIUXCs
6.1. bajuibHbBIE OLEHKH I (POPM KOHTPOJIsA

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

. . |MakcumanbHbIN 62T
MaxkcuManbHBIN MaxkcuManbHbBIN
3a mepuod Mexnay | Bcero 3a
@DopMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 0as1 3a nepuoj
2KT u Ha KoHel CEeMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp
Brictymienue (1okaam) 0 0 20 20
Ha 3aHITUU
JlaGopartopnast pabota 0 10 10 20
TectupoBanue 10 10 10 30
DK3aMeH 30
Hroro makcumym 3a 10 20 40 100
epuo.I
Hapacratomum utorom 10 30 70 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecyer 6aIOB B OLICHKH 33 TEKYIIHH KOHTPOJIb

bamer Ha JAaTy TCKyHICTO0 KOHTPOJIA OHGHKa

> 90% ot MakcuManbHOI cymMbl OamoB Ha naty TK 5

Ot 70% 1o 89% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK

N|W |~

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)

4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporwo)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. ®otopedpakTuBHBIE F3PHEKTH B MEKTPOONTUUECKUX KpUcCTaLIax : YueOHoe nocobue / B. M.
[Tannapos, A. E. Manaens, C. M. lllangapos, H. U. Bypumos - 2012. 244 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/1553.

2. BBenenue B HelnuHEWHYI0 OoNTUKY: YueOHoe nmocobue / C. M. lllangapos - 2012. 41 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/2059.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. OcHoBBI (pu3nyecKol 1 KBAaHTOBOW oNTUKU: YuebHoe nmocodue / B. M. Illangapos - 2012. 197 c.
[DnexTponHsIii pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/750.

2. T'onorpaduueckue GOTOHHBIE CTPYKTYPHI B (POTOMOIMMEPHBIX MaTepraiax: YueoHoe nocoodue /
C. H. Iapanrosuu - 2015. 191 c. [DnexkTtpoHHsi pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/5608.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. KorepenTHas u HeqWHEHHAs onTUKa (POTOHHBIX MaTepHaaoB: MeTOAMYECKHUE yKa3aHUS IO
MPOBEJICHUIO MPAKTUYCCKHUX 3aHATUN U OPTaHU3aLUHA caMOoCTosATeNIbHOU padoTel / A. E. Mannens - 2018.
21 c. [DnexrpoHHbIA pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/8117.

2. YCcTpOMCTBO BBOJIa-BBIBOJIA M3JIYYECHUS B IUIAHAPHBIM ONTUYECKUN BOJIHOBOJA: MeTonudeckue
yKka3aHusl k 1abopatopHoid padote / A. E. Manaens, A. C. Ilepun - 2018. 20 c. [DnexTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/8052.

3. UccnenoBanue M30TPOMHON NU(GPAKIIMU CBETA HA NMEPUOAUUYECKON JOMEHHOH CTPYKTYpE B
KpucTajie Huobara nutus: MeToaudeckue ykasaHus K jJabopaTopHoit padote / A. E. Manaens, U. K.
Kazak, A. HO. dxoBueBa - 2018. 15 c. [DnexTtpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/8047.

4. WccnenoBanne aHM30TPONHON AU(GPAKIIUKA CBETA HA MEPUOJIUUECKON JOMEHHOU CTPYKTYpE B
KpucTajuie Huobara nutus: MeToaudeckue ykazaHus K jJabopaTopHoit padote / A. E. Manaens, U. K.
Kazak, A. HO. SxoBueBa - 2018. 17 c. [DnexkTtpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/8048.

5. UccnenoBanue mapaMeTpoB U XapaKTEPUCTUK MOJIYMPOBOJHUKOBOIO Jiazepa: MeToauueckue
yKaszaHus K JjabopatopHoit padote / A. E. Mangens, A. C. Axkpectuna, H. . bBypumos - 2018. 15 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8051.

6. KorepenTHas u HelWHEHHAs OoNTHKAa (OTOHHBIX MaTepuaoB: MeToAuYeCKHE yKa3aHHS I10
MPOBEJICHUIO MPAKTUYCCKHUX 3aHATUN U OPTaHU3aLUKA caMOoCTosATeNbHOU paboTel / A. E. Mannens - 2018.
21 c. [DnexrpoHHbIA pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/8117.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PadOThl 00YYarOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM X 3[J0POBbS U BOCHPUATHS HH)OPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3y4yeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIETo KOHTPOJIS U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

YuebHO- BeruMcinuTeNbHas nabopartopusi uM. E.C. KoBanenko "JlabopaTopusi BOJIOKOHHO-
ONTUYECKUX JUHUMN CBSI3U U U3MEpeHUil": yueOHast ayAUTOpUs IJisl MPOBEICHUS 3aHATUHN JEKIIMOHHOTO
TUMa, yuyeOHasl ayAUTOPHUSI JJIsI IPOBEACHUS 3aHITUN MPAKTUUECKOTO TUIA, yuyeOHasl ayAUTOPHUSI AJIs
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS IS IPOBEICHUS 3aHITHH CEMHHAPCKOTO
TUTA, IOMEIICHUE I KypCOBOTO MPOSKTUPOBAHUS (BBIIIOJHEHHUSI KypPCOBBIX padoT), TOMEIIEHUE IS
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTALMM, TOMEIIEHHUE JIJIl IPOBEACHUS TEKYILETO
KOHTPOJI ¥ IpoMeKyTouHOM aTTectanuu; 634034, Tomckas obnactse, r. Tomck, Bepunnuna ynuna, a.
47,3336 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- UndopmanmonHslit creHn - 7 mrT.;

- JJaGoparopusiii creHn "KoMIoHEHTHI BOJJOKOHHO-ONTHYECKOM JIMHUM CBSI3U'";

- JJaGoparopHnslii creH 1 "BolokOHHO-ONITUYECKAas JIMHUS CBSI3H";

- JJabopaTopHbIii KOMILIEKC "B0JIOKOHHO-ONTUYECKHUE CUCTEMBI NTEPEAAYN JAHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB";

- JJaGoparopusiii creHn "BoiokoHHO-ONITUYECKAs! CBS3h';

- TunoBoil koMIIeKT yueOHOro 060pyaoBaHus "MOHTaX U SKCIUTyaTallsl BOJIOKOHHO-ONITHYECKUX
CTPYKTYPHUPOBAaHHBIX KaOEIbHBIX CHCTEM";

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Microsoft Office 2007;

- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

YyebHas naboparopus "DneKTpOoHHBIX, KBaHTOBBIX 1 CBY mpubopoB": yueOHas ayauTopust st
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasl ayAUTOPHSI TSl TPOBEICHUS 3aHATUI MPAKTUIECKOTO
TUMa, yuyeOHasi ayIUTOpUS I MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHAasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE I KypPCOBOT'O MPOEKTHUPOBAHUSI (BBITIOIHEHUS
KYpCOBBIX PaboT), MOMEIIEHUE AJIsi TPOBEACHUS TPYMNIOBBIX U WHAMUBUAYATBHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEACHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
obmactb, T. Tomck, Bepumauna ynuna, a. 47, 329a ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- Ocuumnorpag Tektronix TDS 2012B;

- I'enepatop curnanos AKUII-3417/2 - 2 mr.;

- 'enepaTtop umnynbcoB ['5-54;
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- Uctounuk muragus GWINSTEK GPS-73030D - 2 mr.;
- Ocuumnorpad KEYSIGHT SDOX1204A;

- 'enepatop curnanos ['4-126;

- Uctounuk ntmraausg YUII-1;

- I'enepatop curnanos Anritsu MG3670G;

- Hacroromep Y2-32 - 2 mit.;

- Jlazep JIT'H-207A - 3 wr.;

- Ontrueckas ckambst OCK-3 - 3 miT.;

- Bonmer™meTp nudposoit GDM-8145 - 2 mir.;

- Kommekt mabopatopubix padot mo "®dypee-Ontuke" - 3 mrt.;
- [Tpoexrop;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

Jlnst ouieHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

HaSBaI;iilfﬁii;ii? (Tem) q;gﬁﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 BonnoBas Teopus [IKP-1, IIKP-2  |BeicTymieHue [IpuMepHBIii IEpeyeHs TeM
pacnpocTpaHEHHUs CBETA B (mokian) Ha JUTS BBICTYTIIICHUS (JTOKJTa/1a)
(OTOHHBIX MaTepuantax 3aHATUU Ha 3aHSATUU
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 Jlokanu3anus cBeTa B [IKP-1, IIKP-2  |BeicTymieHue [IpuMepHBIi TepeyeHs TeM
(OTOHHBIX KpUCTAIIAX (mokyam) Ha JUTSL BBICTYTIIEHUS (JOKIIa/1a)
3aHSATUU Ha 3aHITHU
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
3 Texnomorus nu marepuainsl 11 | [IKP-1, [IKP-2 | BeicTymuienue [TpumepHbIil nEpeYeHb TeEM
W3TOTOBJICHHS ()OTOHHBIX (mokyam) Ha JUTSL BBICTYTIIEHUS (HOKIIana)
KpHCTAJIOB 3aHATUU Ha 3aHITHH
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 YnupaBiieHUE ONTUYECKUMU [IKP-1, [IKP-2  |BeicTymieHue [IprMepHbIil IEpedYeHb TEM
CBOMCTBaMH (POTOHHBIX (mokyan) Ha JUTSL BBICTYTIIEHUS (OKIIa1a)
KPHUCTAJIJIOB 3aHATUU HAa 3aHSATUU
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
5 dudpakmuonnsie u [IKP-1, [IKP-2  |BeicTymnieHue [IpuMepHbIil IEpedYeHb TEM
HEJTMHEHHO-ONITUYECKHE (mokyam) Ha JUTSL BBICTYTIIEHUS (JOKIIana)
AIIEMEHTHI Ha OCHOBE (DOTOHHBIX 3aHATUU Ha 3aHSATUU
KpUCTAJJIOB Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYUECHHS 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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YkaxkuTe AuanazoH JJIMH BOJIH BUuauMoro usnydenus: a) 380 - 780 um; 0) 300 - 600 uwMm; B) 0,4
- 0,7 am; 1) 100 - 750 HM;

OnTuyeckas JJIMHA JIy4da B OAHOPOJIHOM Cpesie: a) 3TO MPOU3BEAeHIE T€OMETPUUECKOMN ATUHBI
MyTH Jly4ya Ha [O0Ka3aTeslb MPeJoOMIIeHUs Cpebl; 0) 3TO AJIMHA ONTUYECKOTO BEKTOPa; B) ATO
JUTMHA ONTHYECKOr0 BEKTOpa B KBaJpare; I') 3TO TeoMeTpuyecKas JJMHA IMyTH Jyda, JeJeHHas
Ha TOoKa3aTellb MPETOMIICHUS Cpel

BonnoBo# ¢poHT mpeacTaBiseT coO0M: a) MOBEPXHOCTh PAaBHBIX aMIUJIUTYI MOJs; 0)
MOBEPXHOCTh PABHBIX (pa3 MOJIs; B) MOBEPXHOCTh PABHOM KOMITJIEKCHOM aMILIUTYbI OIS

KorepeHTHBIMH Ha3bIBAIOTCS BOJIHBI, KOTOPbIE HMEIOT: a) OJIMHAKOBYIO YAaCTOTY U OCTOSIHHYIO
BO BPEMEHH pa3HOCTh (a3 0) ONMHAKOBYIO MOJSIPHU3AIMI0 U OJUHAKOBBIE aMIUJIUTYAbI B)
OJIMHAKOBBIE HavalbHbIe ()a3bl U OJUHAKOBYIO MOJAPU3ALUIO T') OJUHAKOBBIE AMILIUTY]IbI U
OJIMHAKOBbI€ HayaJIbHbIE (a3bl

OnrTuueckas pa3HOCTh X0/1a IBYX BOJIH MOHOXpomaTudeckoro ceera 0,5 A. PasHocTh (a3 atux
BoJH paBHa : a) 0,31 6) 0,6 tB)0,7nr) 1,07

@DOTOHHBIA KPUCTAIT - 3TO a) TBEPJOTENIbHAS CTPYKTYpa C MEPUOIUYECCKH U3MEHSIOMIEHCS
JTUDJICKTPUIECKON MPOHUIIAEMOCTHIO, TIEPHUOJT KOTOPOH CPaBHHUM C JJIMHON BOJIHBI CBETa 0)
TBEpAOTENbHAs CTPYKTypa C TMEPUOJUYECKH HU3ZMEHSIOMIENHCS IUIIEKTPUUYECKOU
MPOHULIAEMOCTBHIO TIEPUOJ KOTOPO MHOIr0 OOJIbIlI€ IJIWHBI BOJHBI CBETA B) TBEPAOTEIbHAS
CTPYKTYpa € MEPUOJUYECKH U3MEHSIOMIEHCS TUAIIEKTPUUECKON MPOHUILIAEMOCThIO MEPUO]
KOTOPOI MHOTO MEHbILIE JJIMHBI BOJIHBI CBETa

@®OoTOHHBIE KPUCTAJIIBI [0 XapakTepy HU3MEHEHHUs KOod(PULIHMEHTa MPETOMICHUS MOXKHO
pa3enuTh Ha a) OJJHOMEpHbIe, JBYMEpHbIE, TpeXMepHbie 0) OJHOMEpPHBIE, JBYMEpHBIE,
MHOTOMEpHBIE B) OJIHOMEPHBIE, IByMEPHBIE I') OAHOMEPHbIE, TPEXMEPHbBIE
[Ipupoaubrit GOTOHHBIN KPUCTAILT - 3TO &) oral 0) pyOHH B) aliMa3 T') U3yMpPY I

B oaHoMepHBIX (OTOHHBIX KpUCTaIaXx Kod(PGUUHMEHT NMpesoMIICHUS NEePUOIUYECKHU
U3MEHSIETCA B:  a) OJIHOM MPOCTPAHCTBEHHOM HAampaBiI€HUH O) JBYX MPOCTPAHCTBEHHBIX
HaIpPaBIICHUSX B) ) TPEX MPOCTPAHCTBEHHBIX HAIIPABJICHUAX

B nBymepHbIX (POTOHHBIX KpUcTaiaXx Ko3()PUIMEHT MPeTOMIICHUS TEPUOUUYECKH U3MEHSIETCS
B : @) OJIHOM MPOCTPAHCTBEHHOM HAIIPaBJICHUH 0) IBYX MPOCTPAHCTBEHHBIX HAMPABJICHUAX B) )
TpeX MPOCTPAHCTBEHHBIX HAMPABICHUIX
. B TpexmepHbIX (OTOHHBIX KpUCTaLIax KO3(QPUIIMEHT MPEIOMIICHHUS MEPUOIHUUYECKHU
M3MEHSIETCA B : a) OJJTHOM MPOCTPAHCTBEHHOM HampaBlIeHUH 0) ABYX MPOCTPAHCTBEHHBIX
HAIpPAaBIICHUSAX B) ) TPEX MPOCTPAHCTBEHHBIX HAIIPABJICHUAX
. ®oToHHas 3ampenieHHas 30Ha MpeacTaBisgeT coOOi a) nuama3oH 4acTOT, B KOTOPOM
pacrpocTpaHeHUE CBETa 3alpelleHO BO BCEX HalpaBlIeHHsX 0) Iuamna3oH 4acToT, B KOTOPOM
pacrpocTpaHeHUE CBETa pa3pelIeHO BO BCEX HAINpaBJICHHUSIX B) JUAIa30H 4YacTOT, B KOTOPOM
pacrnpocTpaHEHHE CBETa 3alpeIleHo B OJJHOM HaIlpaBJICHUU

Ecnu Ha QoToHHBIN KpUCTama magaeT GOTOH, 00Jaar0OmMil YHEPTHEH, COOTBETCTBYIOMIEH
3anpeleHHoN 30He JaHHOTO (J)OTOHHOTO KpUCTajia, TO: a) OH HE MOXKET paclpOCTPaHSITHCS B
(OTOHHOM KpHCTAJJIE U OTpa)kaeTcss 0OpaTHO 0) OH MOXKET PaCIpPOCTPAHATHCS B (POTOHHOM
KpHUCTAJIJIE B) OH MOXET PacHpOCTPaHATHCSA B (POTOHHOM KpUCTaJlIe IO ONPeAeICHHBIM yTIOM

Ecnu Ha QoTOoHHBIN KpUCTama magaeT GOTOH, 00Jaar0OmMil SHEPTHEH, COOTBETCTBYIOMIEH
paspeuieHHo# 30He JaHHOTO (POTOHHOTO KpUCTaJlia, TO: a) OH HE MOXKET paclpOCTPaHITHCS B
(OTOHHOM KpHCTAJJIE U OTpa)kaeTcss 0OpaTHO 0) OH MOXKET PaCIpPOCTPAHATHCS B (POTOHHOM
KpPHUCTAJIJIE B) OH MOXET PacHpOCTPaHATHCSA B (POTOHHOM KpUCTaJlIE IO ONPeAEICHHBIM yTIOM

CaepxpeleTka - 3T0 a) CTPYKTypa, B KOTOPOI HCKYCCTBEHHO CO3/IaHO JOMOJIHUTEIBHOE MOJIE C
MEePHOJIOM, Ha MOPSIAKU MPEBBIIIAIOIINM EPUO]] OCHOBHON pemieTku 0) CTPYKTypa, B KOTOpOit
HCKYCCTBEHHO CO3/JaHO JIOMOJIHUTEIbHOE IOJIe C MEePUOOM, Ha MOPSAKH MEHBIIUM MEepUoja
OCHOBHOM pELIETKU B) CTPYKTYpa, B KOTOPOM UCKYCCTBEHHO CO3/JaHO JOIMOJIHUTEIbHOE IMOJIE C
MEPHUOJOM, PaBHBIM MEPHUOTY OCHOBHOM pEIIeTKH

[IpogonpHbIii MarHuToOnTHYECKUN P dext Dapanes 3akiovaeTcss B TOM, YTO a) MPH
MPOXOXKJIEHUH JTUHEHHO-MOJISPU30BAHHOIO CBETA Yepe3 ONTUYECKH HEAKTUBHOE BEIIECTBO,
HaxXoJsIeecss B MArHUTHOM 110J1e, HabJto1aeTcs BpallleHue MIIOCKOCTH MOJIIpU3aliii cBeTa. 0)
IIPU MPOXOXKACHUN JTUHEHHO-IOJIIPU30BAHHOTO CBETA Yepe3 ONTUYECKH HEAaKTUBHOE BEILIECTBO,
HaxoJslIeecss B MAarHUTHOM T10JI€, CBET CTAHOBUTCS SJUIMITUYECKU MOJISIPU30BAHHBIM B) IIPU
MPOXOXKJIEHUH JTUHEHHO-MOISPU30BAHHOIO CBETA Yepe3 ONTUYECKH HEAaKTUBHOE BEIECTBO,
HaxXoJs111eecs B MAarHUTHOM I10JI€, CBET IPUOOpPETaeT KPYTrOBYIO MOJISPU3ALIIIO
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17.

18.

19.

20.

ARl e

10.
11.

12.

13.
14.

XN R WD —

Marautoontuueckuit a3¢pdext Keppa 3akiarodaercss B TOM, 4TO a) MPH OTPAXKCHUH JTUHEHHO
MOJISIPU30BAHHOTO CBETA OT MOBEPXHOCTH HAMAarHUYEHHOTO MaTepualia HaOIro1aeTcs BpalleHue
MJIOCKOCTH TOJISIPU3AIMU CBETA, @ CBET CTAHOBUTCS AJUITMITHYECKHU TMOJSPU30BaH. 0) mpu
OTpaXCHUH JIMHEHHO TMOJIIPU30BAHHOTO CBETA OT MOBEPXHOCTH HaAMarHUYCHHOT'O MaTepHala
HaONf0aeTCsd BpalllcHUE TMIOCKOCTH MOJSPH3AaIMH CBETAa B) MPU OTPAXKCHHHM JUHEHHO
MOJISIPU30BAaHHOTO CBETA OT MOBEPXHOCTH HAMAarHWYEHHOTO MaTepuajia CBET CTAaHOBUTCS
DIUTMIITUYECKA TIOJISIPU30BaH.

['onorpadudaeckuii MeTo Co3AaHMS OAHOMEPHBIX (POTOHHBIX KPHUCTAJUIOB 3aKJIFOUACTCS B a)
uHTeppepeHIINH ABYX KOTEPEHTHBIX BOJIH, CO3JAIONIUX MEPUOJUYECKOE paclpenelieHue
WHTCHCHUBHOCTH JJIEKTPUYECKOTO TOJISI B cpesie 0) nHTepdepeHInr MHOTUX KOTePEHTHBIX BOJIH,
CO3/IAI0IIUX MEPUOJNYECKOE PACIIpPEIeIICHHEe HHTEHCHBHOCTH 3JIEKTPHUYECKOTO TIOJS B Cpelie B)
B3aMMO/JICHCTBHH HEKOTEPEHTHBIX CBETOBBIX BOJH B CpE/Ie

JluHeiHast ONTHKA — ATO a) ONTHKA CJIA0BIX CBETOBBIX ITYYKOB, ITOJIE KOTOPBIX HEJOCTATOYHO
JUTS 3aMETHOTO M3MEHEHHSI ONTHYECKUX CBOWCTB CPE/Ibl 0) ONTHKA CHIIBHBIX CBETOBBIX ITYYKOB,
1moJje KOTOPBIX JOCTATOYHO MJIsI 3aMETHOTO M3MCHEHHS ONTHYECKUX CBOWCTB CpeJbl B)
ONTUYECKOE B3aMMOICHCTBIE HEKOTEPEHTHBIX CBETOBBIX BOJTH
HenuueliHast onTHKa — 3TO a) ONTHKA CJIA0BIX CBETOBBIX ITYYKOB, ITOJIE KOTOPBIX HEJOCTATOYHO
JUTS 3aMETHOTO M3MEHEHHSI ONTHYECKUX CBOWCTB CPE/Ibl 0) ONTHKA CHIIBHBIX CBETOBBIX ITYYKOB,
moje KOTOPBIX JOCTATOYHO JJIsI 3aMETHOTO M3MCHEHHS ONTHYECKUX CBOWCTB CpeJIbl B)
ONTUYECKOE B3aMMOICHCTBIE HEKOTEPEHTHBIX CBETOBBIX BOJTH

9.1.2. IlepeyeHb IK3aMeHANUOHHBIX BONIPOCOB

Knaccugukarus pOTOHHBIX KPUCTAIIIOB

3arnpeleHHble U pa3pelieHHbIe 30HbI (POTOHHOTO KpHCTaIa.

Bunsl nehexktoB B cTpyKType (DOTOHHBIX KpPUCTAJUIOB.

Pa3perieHHble SHEPreTUYECKHUE YPOBHU B 3alpPELICHHOM 30HE.

JleneHue BelecTB Ha MPOBOIHUKH, TUIIICKTPUKHU, H30ISTOPBI.

OnTuyeckre MUKPOPE30HATOPHI

Jlokanu3oBaHHbIE AaTOMBI. YINpaBiIeHUE CIEKTPOM M HMHTEHCUBHOCTBHIO M3IyUYCHUS
JIOKAJIM30BAHHBIX aTOMOB

D¢ ekt TyHHENINPOBAaHUS B ONTHYECKUX MHKPOPE30HATOPAX

®oTOHHBIE KPUCTAILIIBI B IIPUPOJIE.

MeTo1bl U3roTOBIIEHUS] HCKYCCTBEHHBIX (DOTOHHBIX KPUCTAIIOB

VYnpapineHre ONTHYECKUMHI CBOMCTBAMH (POTOHHOTO KPUCTAJIA ITyTeM MPHJIOKEHUS BHEIIHETO
AIIEKTPUYECKOTO MO

VYnpapineHre ONTHYECKUMHI CBOMCTBAMH (JOTOHHOTO KPUCTAJJIA ITyTeM NPHIOKEHHUS BHEIIHETO
MarHUTHOTO TIOJIS.

MaruutHble (OTOHHBIE KPUCTAIUIBI ¢ Ae(EeKTaMu YepeJOBAHUS CIIOEB.

VYcTpoiicTBa ONTOANEKTPOHUKY HA OCHOBE (DOTOHHBIX KPUCTAILIOB.

9.1.3. IIpuMepHBIii IepedeHb TeM I BHICTYILIEHHS (I0KJIa1a) HA 3aHSATUN

MeTo b1 U3roTOBIEHUS (POTOHHBIX KPUCTAJIOB PAa3IMYHBIX pa3MepHOCTEN

BonHoBas Teopus pacrpocTpaHeHHs cBeTa B (POTOHHBIX MaTepuaiax

[Ipumenenust GOTOHHBIX KPUCTAIIIIOB

VYnpapiieHue CBETOM IIPU MOMOLIH CBETa B (POTOHHOM KpHCTaLIe.
Henuneiino-ontuueckue 3 ¢GekThl B MAarHUTHBIX (DOTOHHBIX KpUCTAJIIAX.

bazoBeie onTHyeckne u HeMUHEHHO-oNTHYECKHE 3PP eKThl B (DOTOHHBIX KpUCTALIaX
Mertoapl pacdera (OTOHHOM 3aNPEIICHHON 30HBI OJTHOMEPHBIX (DOTOHHBIX KPUCTAILIOB.
['enepanmst BTopoit rapMOHUKH B (POTOHHBIX KpHCTAIITIaX

YcTpoiicTBa ONTOAIEKTPOHUKY HA OCHOBE (JOTOHHBIX KPUCTAJIOB.

9.1.4. Tembl 1a00paTOPHBIX padoOT

. UccnenoBanue n30TponHoil nudpakuuyu KOrepeHTHOTO CBETA Ha MEPUOJUYECKUX JTOMEHHBIX

CTPYKTypax B KpHCTaJJIe HUOOATE TUTHUS

. UccnenoBanne aHM30TPOMHON AU(PPAKINN KOTEPEHTHOTO CBETA HA NEPUOJANYECKUX TOMEHHBIX
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CTPYKTYypax B KpUCTaJIE HUOOATE JINTUS
3. YcrpoiicTBO BBOJA - BBIBOJA B IJIAHAPHBIA ONTUYECKUN BOJIHOBO/T
4. V3mepeHune mapaMeTpoB M XapaKTEPUCTHK MOTYPOBOIHUKOBOTO ja3epa

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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