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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHuE CTyI€HTaMH TEOPETUYECKUX OCHOB CTPOEHMSI TAKUX TBEPAOTEIbHBIX MATEPUAIIOB,
KakK (pOTOHHBIE KPUCTAILIBI, U3YYEHUE UX CBOMCTB, IPOIECCOB U APPEKTOB B HUX MPOUCXOAIIUX.

1.2. 3agauy AUCHUILIUHBI

1. WU3ydyeHnue ocHOB cTpoeHUsS (POTOHHBIX KPUCTAIIOB.

2. V3y4yeHune OCHOBHBIX XapaKTEPUCTHUK U CBOMCTB (POTOHHBIX KPHCTAILIIOB.

3. M3yueHune OCHOBHBIX MPOLIECCOB U 3PPEKTOB, MPOUCKXOIANIMX B (POTOHHBIX KPUCTAIIIAX.

4. TlpumeHeHue GOTOHHBIX KPUCTAJIOB B COBPEMEHHBIX MPUOOpaX U yCTpOMCTBaX (POTOHUKH U
ONTOUH(OPMATUKH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yactp O10ka auctumuing: Yacte, popmupyemasi yauacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
Monaynb qucuuiuine: Moayss npodecCHOHaIbHON OATOTOBKY (major).

WNnnexe aucuunnuns: 51.B.01.01.05.
Peanusyercs ¢ mpUMEHEHHUEM 3JICKTPOHHOTO OOY4YeHHMs, AUCTAHIHMOHHBIX 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

[TK-1. Cnoco0beH k
MOCTPOCHHIO
MaTeMaTHIECKUX
MOJieJIeE 0OBEKTOB
HCCJICIOBAHUS M BRIOOPY
YHCICHHOTO METOJIa X
MO/JICIIUPOBAHMUS,
pa3paboTKe HOBOTO WIIH
BBIOOp TOTOBOTO
QITOPUTMA PEIICHUS
3a7a9u

IIK-1.1. 3HaeT YnCICHHEIC
METObI MOACITUPOBAHUS
MpUOOPOB KBAaHTOBOM
ANIEKTPOHUKHU U (POTOHUKHU

3HaeT 0a30BbIC 3aKOHOMEPHOCTH H
COOTHOIICHUS, OTIMCHIBAIOIINE
pacrpocTpaHeHHEe U B3aNMOICHCTBUE
AJIEKTPOMATrHUTHBIX BOJIH B Pa3IMYHBIX
YCIIOBHSIX, B TOM YHCJIE B OCHOBHBIX
areMeHTax (POTOHUKH.

[1IK-1.2. YmMeer onpenensartsb
napaMmeTpsl
pa3pabaTsiBaeMOro
ONTHUKOAJIEKTPOHHOT'O
npubopa

VYMeer noadupath CpeacTBa NPOBEACHUS
U3MEPEHUH, KOHTPOJIS U TUarHOCTUKY C
y4€TOM 0COOEHHOCTEH HcCclieayeMoro y3na u
BO3MOYKHBIX TUANa30HOB U3MEHEHHUS
apaMeTpoB.

ITK-1.3. Bnaneet HaBbIKaMH
MPOCKTHPOBAHUS IPUOOPOB
KBaHTOBOM DJIEKTPOHUKH U
dboToHUKH

Braneer cmocoOHOCTBIO UCTIONB30BATH
0a30BbIC 3aKOHOMEPHOCTH U COOTHOIICHWSI,
OIUCHIBAIOIIIE PACTIPOCTPAHCHUE U
B3aMMOJICHCTBHE DJICKTPOMArHUTHBIX BOJIH B
Pa3IMYHBIX YCIOBHUSAX, & TAKKE
MaTeMaTUYECKUH anmnapar GOTOHUKH IS
aHaM3a, OMMCAHUS U IPOCKTHUPOBAHUS
prOOPOB U YCTPOUCTB (DOTOHUKH.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISET 2 3a4ETHBIX €UHHUIL, 72 aKaJeMUYECKIX YacoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Buapl yaeOHOH AesSTENBHOCTH
4acoB |2 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 28 28
[IpakTrueckue 3aHATUA 28 28
CamocrosiTeibHas padoTa 00y4aOMIUXCs, B T.4. KOHTAKTHasI 44 44
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[TonroroBka k 3auery 8 8
[ToaroroBka K TECTUPOBAHUIO 8 8
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUs 28 28
O0mas Tpya0eMKOCTh (B 4acax) 72 72
Oo0mas TpynoeMkocTh (B 3.€.) 2 2

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

CTpykTypa TUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Bcero vacos
IIpak. | Cam. dopmupyembie
HasBanus pasnenoB (TeM) TUCIUTTAHBI (6e3
3aH., 4 | pad., u KOMIETEHIINH
9K3aMEHa)
2 cemecTp
1 ®oronHbIe KprcTALTBL. DG (PEKTH B (POTOHHBIX - 4 4 [K-1
KpUCTaJlIax
2 PacnipocTpaHeHHE JIEKTPOMAarHUTHOTO - 4 4 IK-1
U3ITyYeHUs B BEIIECTBE
3 PacripocTpaHeHue JIEKTPOMArHUTHBIX BOJIH B 10 14 24 [IK-1
NEPUOANYECKUX Cpelax
4 HenuHeltHO-ONTUYECKUE SIBJICHUSI B (POTOHHBIX 18 22 40 [K-1
KpHUCTaJlIax
Uroro 3a cemectp| 28 44 72
Uroro| 28 44 72

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanre pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuia 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. TI0 JICKIUSIM)

TpynoemkocTs
Ha3zBanus paznenos (Tem) Copepxanue pa3fesos (TeM) (TeKIuoHHbIe dopmupyemble
JUCLIUILINHBI JUCLHUIUIMHBI (B T.Y. MO JEKIMIM) KOMIIETEHIINH
3aHSTHS), 9
2 cemecTp
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1 ®oTOHHBIE KPUCTAILIBL.
OddexTst B HOTOHHBIX

[Teproandeckue CIOUCTBIC CPEJIBL.
OcobeHHoCTH (PU3HYECKUX CBOWCTB.

IK-1

KpHUCTaJlIax D¢ et B HOTOHHBIX KpUCTaIIAX
Hroro -
2 PacnipoctpaHeHue YpasHeHnus Makcseiia. BosiHoBoe - IIK-1
JIEKTPOMAarHUTHOTO ypaBHEHUE. JIazepHble UMITYJIBCHI.
U3JIyYEHUs B BEIIECTBE I'pynnosas ckopocTs. Paznuunele
Tunel cpea. OnTudeckre cBONCTBA
KpPHUCTAJIJIOB.
Hroro -
3 PacnipocTpaHeHne OcHOBHBIE OCOOEHHOCTH - IK-1
3JIEKTPOMAarHUTHBIX BOJIH B B3aUMOJICHCTBHSA C
NEPUOJIMYECKUX Cpeslax NEPUOINYECKUMU CPEIaMHU.
PacnipocTpanenue onTHYECKUX BOJIH
qyepe3 NeprUOJUUECKUE CTPYKTYPBI.
PacnipocTpanenue onTHYECKUX BOJIH
yepe3 NepruogUUECKUe JOMEHHbIE
CTPYKTYPBI.
Hroro -
4 HenuHelHO-ONTUYECKHE [IpocTpancTBEHHOE - IK-1
SIBJICHHUA B (DOTOHHBIX B3alMOJICHCTBHE ONTHUYECKUX
KpUCTaJlIax IIyYKOB Ha (POTOHHBIX PELIETKAX.
AKTUBHBIEC ()OTOHHBIE CTPYKTYPHI.
I'eneparyst ONTUYECKUX TAPMOHHUK.
[Tapamerpuueckoe npeodpa3oBanue
Y4acTOTBHI.
Hroro -
Hroro 3a cemectp -
Hroro -
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmenoBanue npaktudyeckux | Tpynoemkocts, | dopmupyemsie
JUCLIUIIAHBI 3aHITUN (CEMUHAPOB) q KOMIIETEHIINH
2 cemecTp
3 PacmipocTpanenune PacnpocTpanenue onTuYecKux 10 IIK-1
AJIEKTPOMAarHUTHBIX BOJIH B BOJIH Yepe3 NEPUOJUIECKHE
NEPUOANYECKHX Cpelax CTpYyKTyphl. PacripocTpanenue
ONTUYECKUX BOJIH YEPE3
NIEPUOJNYECKHIE JOMEHHBIE
CTPYKTYpBbI
Htoro 10
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4 HenmnHEHHO-OIITHYECKAE
SIBIICHUS B (DOTOHHBIX
KpHUCTaJuIax

[IpocTpancTBEeHHOE
B3aUMOJICICTBHE ONTHYECKHUX
ITyYKOB Ha (DOTOHHBIX PEIICTKAX.
AxTHBHBIC ()OTOHHBIC CTPYKTYPHI.
['enepanus onTUYECKUX rapMOHUK.
[Tapamerpuueckoe
peoOpa3oBaHUE YACTOTHI.

18

[K-1

Hroro 18
Hroro 3a cemectp 28
Uroro 28

5.4. JlaGopaTopHble 3aHATHS

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHas1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauma 5.6. — Bunabl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
HasBanus paznenos (Tem) Brer . | Tpynoemkocts, | @opMupyemsbie Dopmbl
JUCLIUIIAHBI CaMOCTOATEIRHON q KOMIIETEHIINH KOHTPOJISL
paboThI
2 cemecTp
1 ®otonnsle kpuctaibl.  |Iloaroroska k 3aueTy 2 ITK-1 3auér
O dekTsI B POTOHHBIX IloaroroBka k 2 IIK-1 TectupoBanue
Kpucrauiax TECTUPOBAHUIO
Hroro 4
2 PacnipoctpaneHnue ITogroroska k 3auery 2 ITK-1 3auér
SJICKTPOMATHUTHOI'O IloaroroBka k 2 IIK-1 TectupoBanue
H3JIYUYCHUS B BCIICCTBEC TECTUPOBAHHUIO
Hroro 4
3 PacmipocTpanenune ITogroroska k 3auery 2 ITK-1 3auér
SJICKTPOMAarHuTHBIX BOJIH B | BeIIOJIHEHHUE 10 ITK-1 [IpakTrueckoe
ONCPUOANICCKUX CpEaax PaKTUIECKOT0 3aJ1aHUE
3a/laHus
IloaroroBka x 2 T1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 14
4 HenuneitHo-ontuueckue |IloaroroBka k 3auery 2 ITK-1 3auér
SIBIICHUS B (H)OTOHHBIX Brimonnenue 18 IK-1 [IpakTrueckoe
KpucTtajaiax MPAKTUYECKOTO 3aJaHue
3a/laHus
IloaroroBka k 2 IIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 22
Hroro 3a cemecTp 44
Hroro 44
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHI

Buapl yaeOHOM AesTENBHOCTH

dopmupyembie KOMIETEHIINH DopMBbI KOHTPOJIS

IIpak. 3aH. Cawm. pa0.

I1K-1 + + 3auér, [IpakTuueckoe 3a1anue,
TectupoBanue

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 PopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . | MakcumanbHbIi Oast
MaxkcuManbHbIN MaxkcuManbHBIN
3a IEPUOJ MEKITY Bcero 3a
®opMBbI KOHTPOJIA 6amn Ha 1-y1o0 KT ¢ Oas 3a nepuos
2KT u Ha xoHen CEMECTp
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
2 cemecTp
3auér 0 0 20 20
[TpakTrueckoe 3agaHue 25 20 15 60
TectupoBanue 5 5 10 20
HToro MakcumyM 3a 30 25 45 100
EPUOL
Hapacratomum urorom 30 55 100 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha naTy TEKy1Iero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIUOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. TonenumeB-Kyrty3oB, A.B. ®oToHHBIC 1 (OHOHHBIC KPUCTAIUIBI [ DNIEKTPOHHBIN pecypc] / A.B.
IN'onennmen-Kyrty3oB, B.A. I'onenunmes-Kyry3os, P.1. Kanumynnud. — DnekTpoH. 1aH. — MockBa:
®duzmatiut, 2010. — 156 ¢. — pecypc nocrynen no [P-aapecam TYCVYPa [DnexkTpoHHbIi pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/48285.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. OcHOBBI (pU3HUECKOI U KBAHTOBOM onTuku: YuebHoe nmocodue / B. M. llannapos - 2012. 197 c.
[DnexTpoHHEI pecypc]: — Pexxum mpoctyma: https://edu.tusur.ru/publications/750.

2. BBenenue B HeNMMHEWHYIO ONTUKY: YueOHoe mocobue / C. M. Hlanmapos - 2012. 41 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/2059.

7.3. Y4eOHO-MeTOAMYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MTOCOOMSI

1. KorepeHnTHast u HenMHEWHas onTHKa (OTOHHBIX MaTepHalioB: MeTonn4YecKnue yKa3aHHs 110
MPOBENICHHUIO MTPAKTUYECKUX 3aHATHI U OpPraHU3allMKl CaMOCTOsATeNbHOM padoThl / A. E. Mannens - 2018.
21 c. [OnektponHbIit pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/8117.

7.3.2. YueOHO-MeTOAUYEeCKUE MOCOOUS A JUII
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToAMUeCKEe MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YHCIIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM WX 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jst M1 ¢ HApYIIeHUsIMU 3PeHuUs:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIEeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOU opme.

Jist M1 ¢ HApyIIeHUsIMU ONOPHO-ABUIATEJILHOIO annapara:

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU opme.

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

[Ipu u3ydeHWU AMCIUIUIMHBI PEKOMEHAYETCS 00pamiathbCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHCTeMaM, K KoTopbiM Yy TYCVYPa oTKpBIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecrneyeHue JUCIUNINHBI
8.1. MaTepuaibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecreuyeHue 1Sl NPAKTHYECKUX 3aHATHIl

VYuebnas naboparopusi: yueOHass ayIuTOpHs IJIs TPOBEACHHS 3aHATHHA MPAKTHYECKOTO THIIA,
yueOHasi ayauTOpHs JJIsS MPOBEACHHUS 3aHATHH Ja00OpaTOPHOTO THIA, MOMEIIEHHUE ST KypCOBOTO
MPOEKTUPOBAHUS (BBITOJHEHHUSI KYPCOBBIX paboT), MOMEIIEHUE JJIsl TMPOBEACHUS TPYNIOBBIX U
WHIUBUYaNbHBIX KOHCybTanui; 634034, Tomckas ob6nacte, T. Tomck, Bepmuanna ynuna, 1. 74, 110
ay.

Ornrcanne UMEIOIIEToCs 000PYT0BaHHUS:

- JJaboparopnsle cTeH b1 (6 IIT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontnueckast ckambst OCK-4;
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- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 ®oToHHBIE KPUCTAIITHI. ITK-1 3auét [Tepeuens BOIIPOCOB 1Jist

Db dexTs B HOTOHHBIX 3aueTa
KpucTaiax TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 PacnipoctpaHeHnue IIK-1 3auér IIepeuyens BOpocoB 11t
AJIEKTPOMArHUTHOTO U3JTy4EHUs 3aueTa
B BCIICCTBC TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 PacnpocTtpanenue [IK-1 3auér [Iepeuens BOIIPOCOB It
AJIEKTPOMAarHUTHBIX BOJIH B 3auera
MIEPUOJNICCKUX Cpeax IIpaxTueckoe TeMbl IpakKTUYECKUX 3aJaHUN
3a/1laHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI
4 HenmnHeNHO-ONTHYECKHE IIK-1 3auér IIepeyens BOIpoCcoB 11t
SBJICHUS B (POTOHHBIX 3aueTa
Kpucrajaiax [IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIil TEpeYeHb

TECTOBLIX 3aJaHUN

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

JUCIHTLINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIH ()parMeHTapHBIE YMEHHUH UITN HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o6111e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCHEIIHOEe, HO He
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aioB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB
4 (xopotio) ot 70% 1o copMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEUTHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJIeprKaniue COJIepIKaIIue
CYMMEI 0a/uT0B | 1poOIeMBbI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOebI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCIENTHOE U
MaKCUMaJbHOW | cHUCTeMaTHYeCKHe yMEHHE CHUCTEMaTHYeCKOe
CYMMBI 0aJIOB 3HAHUA MIpUMEHEHHE
HaBBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | KITH
3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIEHO U JIOKA3aTEIIbHO
BOCIIPOU3BOIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIHHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

1. Yro Ha3bIBaIOT (DOTOHHBIMU KpHCTaIAMU?
a) MaKpOCKONMHUYECKHE MEPUOAUUYECKHE CTPYKTYpbl, COCTOSAIINE H3 YEPEAYIOIIUXCS B
MPOCTPAHCTBE Map AUBIEKTPUUYECKUX 3JIEMEHTOB, OTIMYAIOIIUXCS AUAJIEKTPUUYECKUMHU
MOCTOSTHHBIMU (CKOPOCTSIMH 3JIEKTPOMArHUTHBIX BOJIH)
0) MakpoCKOMUYECKHE HEMEePUOJUUECKUE CTPYKTYPbI, COCTOAIINE M3 YEPEIYIOUIUXCS B
MPOCTPAHCTBE Map AUBJIEKTPUUYECKUX 3JIEMEHTOB, OTIMYAIOIIUXCS AUAJIEKTPUUYECKUMHU
MOCTOSTHHBIMU 9 (CKOPOCTSIMHU 3JI€KTPOMArHUTHBIX BOJIH)
B) MakKpOCKONMHYECKHE MEPUOJUUYECKUE CTPYKTYpPbI, COCTOSIIUE M3 ABHKYIIUXCA B
MIPOCTPAHCTBE 3JIEKTPOHHBIX CT'YCTKOB
I') MakKpOCKOTIMYECKHE HETMEPUOJNYECKHE CTPYKTYpPHI, COCTOSIIIHE U3 YEPEAYIOUIUXCS B
MIPOCTPAHCTBE Map MOJOXKHUTEIBbHBIX U OTPHULATEIbHBIX HOHOB

2. Yto Ha3bIBAIOT 3aNPEIIEHHON 30HOH (POTOHHOTO KpucTasia?
a) CIEKTPaAIbHYI0 00JaCTh ANEKTPOMATHUTHBIX BOJH, JJIS KOTOPOW (DOTOHHBIN KpHUCTAII
SABJISIETCS] IPO3PAYHBIM
0) cnekTpalbHYI 00JIaCTh 3MEKTPOMATHUTHBIX BOJH, JJsI KOTOPOHMl pacmpocTpaHEeHUE
U3IMy4YeHUs: B (JOTOHHOM KPHCTAJUI€ OKA3bIBAETCSI HEBO3MOXKHBIM
B) CIEKTPaJbHYIO0 00JaCTh AIEKTPOMArHUTHBIX BOJIH, B KOTOPOM JJMHA BOJHBI B BAKyyMe BO
MHOTO pa3 MPEeBBIIIAET XapaKTEePHbI MPOCTPAHCTBEHHBIN MEPUOJ 3JIEMEHTOB (POTOHHOTO
KpucTasia
') CIEKTPaJIbHYI0 00JacTh 2JIEKTPOMArHUTHBIX BOJIH, B KOTOPOUM M3TydeHUE OTPakaeTcs OT
¢dboToHHOTO KpHcTaIa noj yriom 90°

3. Ilpu nmaneHuH Ha IJIOCKYIO TPaHULy pa3jelia JByX MPO3paYHbIX CPeJ MIIOCKOW CBETOBOW BOJIHBI
nox yrioM bproctepa ...
a) Moaynb koddpduumenta orpaxeHus R nmns cocrapisiomed BEeKTOpa MOJApU3AIUH,
NEePHEHANKYJSIPHON IUIOCKOCTH MAaJEHUsl, CTPEMUTCS K €AUHULE
0) Monynb kod(dduinuenta oTpaxkeHus R ons coctaBismiomeil BEeKTopa MOIsSpHU3ALUU B
IJIOCKOCTH MAJICHUsI CTPEMUTCS K €AMHULE
B) MOIyJb Kod(hduiueHTa oTpaxkeHuss R nms cocrapismiomeil BeKTopa Moispu3aliu B
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IUIOCKOCTH MaJieHUs1 00palaeTcs B Hyb
r) MoayJib KoddduiueHTa oTpaxeHUus R s cocTaBisioell BEKTOpa MOJISIPU3AIUH,
NEPIEeHIUKYJISIPHON MIOCKOCTH MaJeHus, oOpariaercs B HyJb

4. Tlpu kakoMm ycJIOBHH HaOJIOAAaeTCs MOJTHOE BHYTPEHHEE OTPAKEHUE IMIOCKUX CBETOBBIX BOJIH
Ha rpaHulIe pa3zena cpejl ¢ MoKazaTeasiMu npesiomieHus nl un2 ?
a) TOJIBKO JUIsI BOJIH, MOJIIPU30BAaHHBIX HOPMAJILHO K MJIOCKOCTU MaJACHUS
0) HabmromaeTcs My MX MaJCHUH U3 ONTUYECKH O0Jiee TIIOTHOM Cpe/ibl Ha MEHEee IUIOTHYIO MO/
yriioMm, 6ombimum arcsin( n2 / nl )
B) HaOJII0JaeTCsl TOJIBKO JUISL BOJIH, MOJIIPU30BAHHBIX B INIOCKOCTH MaJACHUS
r) HaOII0JaeTCs MU UX MaJeHUH U3 ONTHYECKH MEHee INIOTHOU cpesibl Ha 0oJiee TUIOTHYIO MO
yriioMm, 6oabimum arcsin( n2 / nl )

5. Kak Benér ce0s1 cBeTOBOI UMITYJIBC B TIPO3PAYON Cpejie C HOPMaJIbHOM AucTiepcrueii?
a) pacIuIbIBaeTCs
0) coxuMaeTcs
B) YBEJIMUHMBAETCS 10 AMILTUTY/IE
') pa30uBaeTCsl HA HECKOJIBKO UMITYJIHCOB

6. YKaxuTe BOJHOBOE YpPAaBHEHHUE ISl CPEIIbl C YYETOM HABOJUMOM B HEW CBETOBBIMU BOJHAMU
HEJIMHEMHOM 3JIEKTPUYECKON MOJISIPU3ALINU:

0’(g-E) o°P,
a)VZE_“‘U arz :“‘U_I

ot’
O°E

(04 i 0°A _ikAn,
o0z 2k ox° n

2k*A
s T . n”*‘"—-Zky LT =1
n

7. VYcnoBueM NpOSBIECHUS ONTHYECKOW HEIMHEHHOCTH CPEAbl SBISIETCA 3aBUCUMOCTH
OTHOCUTEIBHOW TUAJIEKTPUUYECKON MPOHUIIAEMOCTH MaTepHaia OT:
a) HaIpsKEHHOCTH CBETOBOT'O MOJIS
0) IUTMHBI BOJHBI CBETA
B) HOJISIPU3ALIMH CBETOBOTO M3IIy4YECHHUS
I') Ha4aJIbHOM (ha3bl CBETOBOM BOJHBI
8. JInuHON KOTepeHTHOCTH AJIsi T€HEepalMu BTOPOM rapMOHMKH Ha3bIBAETCS pacCTOSHUE
B3aUMOJICUCTBUSA, IPU KOTOPOM:
a) MOLIHOCTb JaHHOW FapMOHUKM YBEJIWUMBAETCS OT HYJS JO MNEPBOr0 MAKCHUMaJbHOIO
3HAYCHHUS
0) MOIIIHOCTH JaHHOW F'APMOHMKH YBEIUYHUBAETCS TUHEHHO
B) MOIIHOCTbH JaHHOM TapMOHUKH YBEIMUMUBAETCS KBaIPaTUUHO
I') MOILIHOCTh JAaHHOW FapMOHMKH JIOCTUTaeT EPBOr0 MUHUMYMa
9. CunpHOe B3amMoOJIEWCTBHE JBYX BOJH C BOJHOBBHIMHU BekTopamum kl m k2,

A
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pacipoCTpPaHSIOMINXCA B OJHOM HANpaBICHUU B MEPUOJUYECKON CIOUCTON CTPYKType C
nepuoaoM d, BO3MOKHO TPU BBITIOJIHEHUH YCIIOBUS ()a30BOT0 CHHXPOHU3MA:

a)kl 1 k2 [l m(2n/d) =0, m=1/2,3/2,5/2, ...

0) k1l +k2 [l m(2n/d)=0,m=1/2,3/2,5/2, ...

B) k1 [1 k2 [l m2n/d)=0,m=1,2,3, ...

r)kl +k2 [l mQ2n/d)=0,m=1,2,3, ...

10. CunpHOE B3aMMOJEHCTBUE JBYX BOJH C BOJHOBHIMU BekTopamu kl wm k2,
pacnpoCTpaHAIOUIUXCS B MPOTUBOMOJOKHBIX HAMpPaBJICHUSIX B MEPUOIMYECKON CIOUCTOU
CTpYKType ¢ nepuogoM d, BOZMOXKHO MpPU BBHIMOJTHEHUU YCIOBHS (A30BOro CHHXPOHHU3MA!
a)kl 1 k2 [l m(2n/d) =0, m=1/2,3/2,5/2, ...

0) k1l +k2 [l m(2n/d)=0,m=1/2,3/2,5/2, ...
B) k1 [1 k2 [l m2n/d)=0,m=1,2,3, ...
r)kl +k2 [l mQ2n/d)=0,m=1,2,3, ...

11. MakcumanbHOE MPOMYyCKaHUE MEPUOIUUCCKON CIOUCTON CTPYKTypou ¢ mepuoaom d u
TOJIIUHON L mpu pacrpocTpaHEeHUH BOJIHBI C BOJHOBBIM BEKTOPOM Km 1o HOpMalu K e€ closim
Ha0JI0/1aeTCs MPU BHIMOIHEHUU YCIOBUS:
a)|km|L=0C2m+1)n/2, m=1,2,3, ...

0) | km|L=_02m+1)n/2, m=1/2,3/2,5/2, ...
B) | km |L=mn, m=1/2,3/2,5/2, ...
r)|km|L=mn,m=1,2,3,...

12. MakcumanbHOE OTPaXCHHUE OT MEPUOJUUYECKOU CIOUCTOW CTPYKTYpHI ¢ mepuoaom d u
TONIIUHON L mpu pacrpocTpaHEeHUH BOJIHBI C BOJHOBBIM BEKTOPOM Km 1o HOpMalu K €€ closim
Ha0JI0/1aeTCs MPU BHIMOJIHEHUU YCIOBUS:
a)|km|L=C2m+1)n/2, m=1,2,3, ...
0)| km|L=mn,m=1,2,3,...

B) | km |L=mn, m=1/2,3/2,5/2, ...
r) | km|L=0Cm+1)n/2, m=1/2,3/2,5/2, ...

13. Ilouemy mpuiIO)K€HHE MOCTOSIHHOTO OJHOPOJHOTO 3JEKTPUUECKOTO MOJIS K MePUOAUYECKOMN
JIOMEHHOH CTPYKTYpe MPUBOAUT K MEPUOJUUECKUM U3MEHEHUSIM MOKa3aTess MpeaoMIIeHUs ?

a) BCJICJCTBHUE PA3IMYUNA B CTATUYECKOW JUAJICKTPUYECKOW MPOHUIIAEMOCTH B JOMEHAaX C
MIPOTUBOMNOJIOKHBIMU HAIMIPABJICHUSMU BEKTOPA CIIOHTAHHOM MOJSpU3aLUU

0) BcieACTBHE pa3JMUYMi B CTATHUYECKOW MAarHMUTHON MPOHUIAEMOCTH B JOMEHaX C
MIPOTUBOMNOJIOKHBIMA HAIPaBICHUSMU BEKTOpPa CIOHTAHHOW MOJSPU3ALUU

B) BCJICJICTBUEC PA3JIMYMKN B 3HAKAX JIUHEWHOTO IJIEKTPOONTHYECKOTO KOdPQUIIMEHTA I B
JIOMEHAaX C IMPOTHUBOMOJIOKHBIMH HAIIPaBICHUSIMH BEKTOPa CIIOHTAHHOMN MOJSpU3AIIH

') BCJIEACTBUE PA3IUYUIl B 3HAKaX KBAJPaTUYHOTO 3JIEKTPOONTHYECKOro KoddpunreHTta R B
JIOMEHAaX C IMPOTHUBOMOJIOKHBIMH HAlIPaBICHUSIMH BEKTOpa CIIOHTAHHOMN MOJSpU3AIIH

14. TlpunoxeHue K MEPUOIMYECKON JOMEHHOM CTPYKType B KpHCTaJlJIe HHOOAaTa JUTHSA C
JOMEHHBIMH CTEHKaMH, MapajlyieIbHbBIMH MIOCKOCTH YZ, MOCTOSHHOTO OJHOPOJHOTO
AJIEKTPUUECKOTO MOJs BAOJb OCH Y, NPUBOAUT K BO3MYUICHUSIM KOMIIOHEHT TEH30pa
JTURIIEKTPUUECKON TPOHUIIAEMOCTH:

a) Ae33

0) Ael2 = Ag21

B) Ael3 = Ae31

r) Aell =[] Ae22 u Ae23 = Ae32

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

W3BecTHBIC pa3HOBUIHOCTH (POTOHHBIX KPUCTAIUIOB. [leproanyecke CI0UCThIE CPEIbL.
Ocob6ennoctu pusnueckux coiicts OK.

D¢ dexTr B GOTOHHBIX KpUCTAIIAX.

VYpaBHenus Makcsenna.

BonHoBO€E ypaBHEHHE.

JlazepHble UMITYJIBCHI. ['pyIIoBast CKOpOCTb.

OnTHyeckue CBONCTBA KPUCTAJUIOB.

OcHOBHBIE 0COOEHHOCTH B3aMMO/ICHCTBHSI C IEPUOJUUECKUMH CPelaMH.
PacripocTpaneHne onTUYECKUX BOJIH Y€pe3 NEPUOINYECKUE CTPYKTYPHL.
PacnipocTpaneHne onTHYECKUX BOJIH Y€pe3 NEPUOIUYECKUE JOMEHHBIE CTPYKTYPBI.

COXANR DD~

—_
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11. IIpocTpaHCTBEHHOE B3aUMOJICHCTBUE ONTHYCCKUX ITyUYKOB Ha (POTOHHBIX PEIICTKAX.
12. AxtuBHBIE (POTOHHBIC CTPYKTYPHI.

13. T'eHepaiusi ONTUYECKUX TAPMOHUK

14. ITapamerpuyeckoe mpeoOpa3oBaHUE YACTOTHI

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

1. OcHOBHBIE OCOOCHHOCTH B3aMMOJICUCTBHS C NMEPUOAMUYECKUMH cpenamu. PacmpocTpaneHue
ONTUYECKUX BOJIH Yepe3 MEePHOIHUUECKUE CTPYKTYPHI.

PacnpocTpanenue onTHYECKUX BOJH Yepe3 NEPUOINIECKUE JOMEHHbIE CTPYKTYPBI
[IpocTpaHCcTBEHHOE B3aUMOJICHCTBHE ONTHYECKUX MTyYKOB HAa (DOTOHHBIX PELIeTKAaX.

I'enepanust ONTHYECKUX TAPMOHUK.

[TapameTpuueckoe npeodpazoBaHKUE YaCTOTHI.

il

9.2. MeTonnueckne peKOMeHIalUA

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 quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH 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 | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

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 MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

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 UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (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 ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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