MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MarepuaJjibl HHTErpajJbHON ONTHKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampanenue noarorosku / cneruaibHOCTh: 12.03.03 doToHnka u ontouHpopMaTuka
Hanpasnennocts (mpoduns) / crnenuanuzanus: @OTOHHKA HeJMHEHHBIX, BOJHOBOAHBIX H
NepHOANYECKHX CTPYKTYP

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kypc: 4

Cemectp: 7

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jleknuu 20 20 4acoB
2 [IpakTyeckue 3aHATUA 20 20 4acoB
3 JlabopaTtopHbie pabOThI 14 14 4acoB
4 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
5 CamocTosiTenpHas paboTa 54 54 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ox3ameH: 7 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crenuanbHocTh) 12.03.03 doronmka u ontouHdopmatuka, yrBepxkacHHoro 03.09.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne .

PazpaboTuuk:

Houent kad. DI M. I'. KucreneBa

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop kadeapsr D11 JI. H. Opnukos

JlotieHT Kadeapsl MEKTPOHHBIX MPU-
6opos (3I1) A. U. Akcenos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMupoBaHUE 3HAHUN O (PU3UKO-XMMUYECKUX CBOMCTBAX MAT€pPUAIOB HEJIMHEHMHONW ONTHUKH.
dopmMupoBaHHE CIOCOOHOCTH K IPOBEACHUIO U3MEPEHHI U UCCIIEI0OBAHUS 1O 33JJaHHOM METOIMKe
ONTHUYECKHUX CBOMCTB MaTepPHUAJIOB HEJTUHENHOMN OITHKHU.
dopMupoBaHHE CHOCOOHOCTH BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTb MPOOJeM, BO3HHKAIO-
IIMX B XOJ€ NMPOPECCUOHATIBHON JESITEIbHOCTH, IPUBJIEKATh ISl UX PELICHUs (PU3NKO-MaTeMaTHUYEeCKUIl
arrapar.

1.2. 3agaun JIMCHMIIINHBI

— Ilomyuenue cryneHTamMu 0a30BbIX 3HaHUN B 00JACTH TEXHOJOTUHU MPOU3BOJICTBA HEIMHEHHO-
ONTHYECKUX U IIEKTPOONTUYECKUX KPUCTAIIIOB;

— Ilomyuenue ctyneHTaMu 6a30BBIX 3HAHUN 110 METOJaM JIETUPOBAHUS HEJTMHEHMHO-ONTUYECKUX
M 3JICKTPOONTUYECKUX KPHCTAIIOB U UX TIOCIEPOCTOBON 00pabOTKH;

—  ®opMmupoBaHHE OCHOBHBIX IPEACTABICHUN O CIIOCOOAX MOITY4YEHHUSI MaTepUaIoB CO CBOWCTBA-
MU, TpeOyeMBbIMHU IJIs1 IPUMEHEHHUI B YCTPOMCTBAX W CUCTEMaX HEJIMHEHHOW ONTHKH, YIIPABIICHUS Jla3ep -
HBIM M3JIy4€HUEM, JUHAMUYECKOH ronorpaduu.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinna «Marepuansl uHTerpaibHoit ontuku» (b1.B./1B.13.2) otHocuTcs k 610Ky 1 (Bapua-
THBHAS YacTh).

[TpenmecTByOIKUMU AUCHUIUIMHAMHY, (GOPMHUPYIOLIMMH HadallbHbIE 3HAHUS, SBJISAIOTCS: B3anmo-
JefiCTBHE ONTUYECKOro U3Iy4yeHHs ¢ BelecTBoM, MHTerpanbHas ontuka, Ontuueckas ¢usuka, OnTuue-
CKO€ MaTepUaOBECHUE, XUMUS.

[Tocnenyromumu aucuuniauHamu sBisitoTcsi: KorepenTHast ontuka u ronorpadus, Henunelinas
OITHKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOINX KOMIIETEHIUH:

—  OIIK-3 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B X0ZIe MPO(ECCUOHATILHON 1eATENbHOCTH, IPUBJIEKATH Ul X pelleHus PU3NKOo-MaTeMaTHUeCcKuil amnma-
par;

— IIK-3 cnocoGHOCThIO K MPOBEACHUIO U3MEPEHUN M UCCIIEOBAHUS PA3IUYHBIX OOBEKTOB IO
3aJIaHHOM METOOUKE;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

— 3HaTh ['pynmnel KpUCTaJUIOB, UCTIOIB3YEMBIX IS CO3[aHMs MpeoOpa3oBarTesieil J1a3epHoro u3y-
YEeHUS, NTapaAMETPUUECKUX TEHEPAaTOPOB CBETA, ONTUYECKUX MOAYJSATOPOB, U UX CBOMCTBA; IPYIIIBLI KPH-
CTaJIJIOB, MCIIOJIb3YeMbIX 7151 (OPMUPOBAHUS AUHAMUYECKUX TOJIOTPAMM 3a cyeT siBiieHus: ¢poTtopedpak-
Ouur; 3Tarbl TCXHOJOT'MYCCKUX MPOUCCCOB U OGOpy,Z[OBaHI/Ie AJId BbIpallluBaHUs OINITHUYCCKUX KPHUCTAJIJIIOB
U3 PacIUIaBOB U BBICOKOTEMIIEPATYPHBIX PACTBOPOB; METO/bI MOCIEPOCTOBOM 0OpaOOTKH BBIPALIEHHBIX
KPHUCTAJJIOB JIA TOJIYYCHHA MaTCPpUAJIOB C 3aITaHHBIMU CBOICTBaMH.

— yMmeThb PannoHnanbHO BbIOMpaTh ONTHYECKHE MaTepHalibl, UCIOJb3yeMble B HETMHEHHON Om-
TUKE, DJICKTPOOINTUKE, TUHAMUYECKON Toorpaduu, B 3aBUCUMOCTU OT MPEAbSBIIEMbIX K HUM TeXHHYE-
CKUX TpeOOBaHUH; pallMOHATIBHO BHIOMPATH MPOLIECCHI MTOCIEPOCTOBOM 00pabOTKH KPUCTAILIOB, C Y4ETOM
PE3yIbTaTOB BXOAHOTO KOHTPOJISI MMAapacTpOB BBIPAIIEHHOTO KpUCTaJIa U TpeOOBaHMI K M3rOTaBIIMBaE-
MBIM M3 HEro JJIEMEHTaM; OPraHU30BaTh IPOLECC BXOAHOIO KOHTPOJIL MapaMETPOB BBIPAILIEHHOIO KpH-
CTaJljla ¥ BBIXOJHOTO KOHTPOJISI apaMeTPOB ONTHUYECKHUX AJIEMEHTOB U3TOTOBIIEHHBIX U3 HETO.

— Baaaerb CrocoOHOCTBIO K MPOBEJACHUIO M3MEPEHUH M MCCIENOBAHUS PAa3IMUYHBIX 00BEKTOB
0 33JJaHHOW METOJMKE, HaBbIKaMU MPOBEJICHUS U3MEPEHUI ONTUYECKUX CBOMCTB MaTepuajoB HEJIUHEH -
HOM OITHKHU.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI

OO01mast TPYI0€eMKOCTb AUCIUIUINHBI COCTaBsAET 4.0 3aUeTHRIX €IUHMIIBI U ITPEACTaBICHA B Ta0IH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
7 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 54 54
Jlexknuu 20 20
[IpakTuyeckue 3aHATUS 20 20
JlaboparopHbie pabOTHI 14 14
CamocTtosiTenbHas paboTa (Bcero) 54 54
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 14 14
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 20 20
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIBI 3aHATUNR

_ ]
e ] = 2 g s
: o o o O E =
= jas} o O < 2 (D] s
- < s s S 2 0
Ha3zBanus pa3zienoB AUCHUILIMHBI i ) o a o © S5
= 5 G s 5 O s E
o, < < o 0 (=TI
= = O m 3 S 2
7 cemecTp
1 Beenenue. Knaccudukanus marepua- 2 4 0 8 14 | OIIK-3, ITIK-3
JIOB UHTETPAJIbHON ONTHUKHU
2 PacnipocTpaHeHue cBeTa B IUAJIEKTPU- 4 4 6 14 28 | OIIK-3, I1K-3
YEeCKUX BOJHOBOJAX M JIEMEHTHI KpU-
CTaJJIOONTUKU
3 HenuneitHo-ontraeckue 3 (HEeKThI B 4 4 8 16 32 | OIIK-3, [IK-3
ONTUYECKUX BOJIHOBOJAX
4 Matepuaibl 1 METObI POPMUPOBAHHS 6 4 0 8 18 | OIIK-3, ITIK-3
IUTAHAPHBIX M KaHAJIBHBIX BOJTHOBOJHO-
ONTUYECKUX JIEMEHTOB
5 Marepuainsl 151 TeHEPAUA KOTEPEHT- 4 4 0 8 16 |OIIK-3, I1IK-3
HOTO M3JIy4eHUs
Hroro 3a cemectp 20 20 14 54 108
Hroro 20 20 14 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
s | &%
Ha3zBanus pasnenos ConepxaHue pazenoB TUCHUIUTMHBI 110 JEKIHSIM 7 § %
= | it
a o 2
= S
7 cemecTp
1 Beenenue. Kinaccudukanus MarepruanoB HHTETPATbHOM ONTHKH 2 OIIK-3,
Knaccudukarms U HeTMHEWHO-onTH4YecKuX 3 dexron. JInneiHble u [1K-3
MaTepHajoB HEJIMHEIHbIe ONTHYeCKue MaTepraisl. [IpuHIune! oT-
UHTETPaJIbHON ONTHKH 00pa BeIlecTB, MEePCIEKTUBHBIX I IPUMEHEHUS B
WHTETPATIbHOM ONTHKE
Hroro
2 PacnpoctpaHeHue [IpoxoxneHnue cBeTa yepes rpaHully paszaena ABYX OIIK-3,
CBETa B IUANIEKTpHUECKUX | cpell. Dopmynsl Openensi. OCOOEHHOCTH pacpocTpa- ITK-3
BOJTHOBOJaX M 3JIEMEHTHI |HEHMsI CBETa B TOHKMX cJosX. BomHoBoMBL. J{nanek-
KpHUCTAJJIOON TUKH TpU4ecKuil BoaHOBOA. ONTHKA AaHU30TPOIHBIX CPE.
Tenzop ausnexrpuyeckoit nponuaeMocT. Onruye-
CKasi HHIMKATpHCca. DIIEKTPOONITUIECKHIE YPPEKTHI.
Marunutoontuueckue 3pdexrsl. [TbezoonTHUECKHE U
aKyCTOONTHYECKHE IPPEKTHI
Hroro
3 HenuHelHo- [Tonsipuzanus TUAIEKTPUKA B SJIEKTPUUECKOM MOJIE. OIIK-3,
ontudeckue 3pQexTsl B | Cpenpl ¢ KBaAPATUYHON U KyOMYHOM ONTHYECKOH He- [1K-3
ONTUYECKHUX BOIHOBOAAX |JIMHEHHOCTBIO — BO3MOXHBIE HEIMHEHHO-ONTHYECKHE
3¢ eKTHl B TAKUX cpenax. YpaBHEHHE HETMHEHHBIX
BOJIH. HenuHeiiHo - ontuueckue matepuainsl. ['enepa-
U1 BTOPOW TapMOHHUKH. OCOOCHHOCTH MIPOSIBIICHUS
HEJTMHEHHO-ONTUYECKUX d(PPEKTOB B BOITHOBOIAHO-
ONITHYECKUX CTPYKTYpax
Hroro 4
4 Marepuansl u MeToabl | [lmaHapHbIN ONTUYECKUI BOJTHOBOA: MOJIbI BOJTHOBO- OIIK-3,
(bopmHpoBaHUs na. KaHanpHble ONTHYECKHE BOJTHOBO/IbI: OCHOBHBIE IK-3
TUTAHAPHBIX ¥ KAHAIBHBIX |THUIBI KAHAJBHBIX BOJIHOBOJIOB; MOJIBI KAHAIBHBIX OTI-
BOJTHOBOJTHO-ONTHYECKUX | THYECKHUX BOJIHOBOAOB. CBs3b MEXAY BOJTHOBOJAMHU.
3JIEMEHTOB OcHOBBI ONITHYECKOTO corylacoBanusi. OCHOBHbIE Ma-
TepUasbl UHTErpaJbHON ONTUKU: aMOP(HbIE JUATIEK-
TPUKHU, TOIYIIPOBOJAHUKOBBIE MaT€pPHAJIbI, 3JIEKTPOOII-
THYECKHE KpHucTauibl. KpucTtaiisl HA OCHOBE OKCH-
JI0B HUOOWSI, TaHTaja U THTaHa. KpucTamibl cuiieHn-
ToB. Metoab! nuddy3uun, HOHHOTO 0OMEHa, HOHHOM
MUMIUIAaHTAIUU B (POPMHUPOBAHNH BOJTHOBOIHO-OTITHYE-
CKHUX 3JIEMEHTOB B TU3JIEKTPUUECKHUX KpUCTAJIIIHYe-
CKHX MaTepuajax
Hroro
5 Marepuainsl st TpeboBaHus, peIbABIsIEMBIE K Ja3€PHBIM MaTepHa- 4 OIIK-3,
reHepaly KOrepeHTHOro |j1aM. CBOMCTBa OCHOBHBIX JIa3€PHBIX MATEPUAJIOB: [1K-3
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HU3JTYUCHUA

AIIOMOUTTPUEBOTO TpaHarta, Trajauii-cKaH Ini-Tragou-
HUEBOIO I'paHara, aJJlOMUHATA UTTPUS, KATHil- HETUM-
docdarHorO cTeKina. Marepualbl, UCIONb3yeMble s
MUHU-JIa3€pOB

Htoro 4

Hroro 3a cemectp

20

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)

1 obecneynBaeMbIMU (I1OCJIEAYIOUMUMH) TUCHUIIMHAMHA

Paznenpl TUCHUIUIMHBI M MEXIUCHUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI B MeXKANCIUITNHAPHBIEC CBSI3U

HauMmeHoBaHUE TUCIUILINH

Ne pa3nenoB jaHHOM TUCLMILINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLIUX U
o0ecreYnBaeMbIX TUCIUILTHH

1 2 3 4 5

[IpenmecTByronme quCUUILIMHBI

1 B3aumojieiicTBE ONTHYECKOTO U3JIy4EHHUS

+ + +

C BEILIECTBOM
2 NHrerpanbpHas ONTUKA
3 OnTnueckas Gpusmnka
4 OnTU4eckoe MaTepuaIoBeICHUE + +
5 Xumus

[Tocnenyromue TUCHUIIMHBL
1 KorepentHas ontuka u ronorpagus + +
2 HenuxeiiHas ontuka + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU W3YYEHUH IWUCIUIUIMHBI, W BHUIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THU
§ Bunwl 3ansatuit
= z -
[t} [t}
] [+~
5 < o S S DopMBbI KOHTPOJIS
= « .
z = g 'S 2
S = = O
o =
OIIK-3 + + + + KoHCneKT caMOoIIoATrOTOBKHY,

3amura otuera, OTYET 1O
nabopaTopHoii padore,
Onpoc Ha 3aHATHAX, BbI-
CTyIUIeHUE (JI0KJIaa) Ha 3a-
HaTHH, TecT
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[1IK-3 + + + + KoncnekT caMonoaroToBky,
3amuTa otyera, OTYET IO
nmabopaTopHO# padore,
Ompoc Ha 3aHATUAX, BbI-
CTyIJieHue (JI0KJIaa) Ha 3a-
Hatuu, TecT

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00ydeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHBIX paboT

A L =
= 2 =
3 ==
g 2 5
HazBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
: 2 s
> o =
a o g
= S
7 cemecTp
2 PacnipocTpaHnenue HccnenoBanne renepanuu BTOpO TapMOHUKHU B KpH- 4 OIIK-3,
CBETa B INIJICKTPUUECKHUX | CTAIUIaX HUOOATA JIUTHS [IK-3
BOTHOBONAX M SJICMEHTLL | (4 36pp1ii CHHXPOHH3M IIPH TEHEPALIMH BTOPOH TapMo- 2
KpHUCT MITUKH
PUCTAILIOO0 HUKH J1a3€PHOT0 U3JIYyYE€HHS B OTHOOCHBIX KpUCTAJI-
nax
Hroro
3 Henuneiino- HccnenoBanye aHM30TPONIMU ONITUYECKUX CBOMCTB 4 OIIK-3,
ontrdeckre 3p(EKTsI B | KPUCTAIIOB HUOOATA JTUTHUS ITK-3
NITHYECKUX BOJTHOBOAX
0 cc OMHOBONAX | 7y jekrpoonTHIeCKast MOLYISALUS ONTHICCKOTO W3- 4
YEHUS
Hroro
Hroro 3a cemectp 14
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HaumeHoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHo B Tabmmie 8.1.
Tabmuma 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
L v =
I -
2 =
Z > 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
& 2, 5
> o =
a e g
= S
7 cemecTp
1 BBenenue. JIuHeliHbIe U HENTMHEWHbBIEC ONITUYECKUE MaTepHAIIbI 4 OIIK-3,
Knaccudukanus Viroro 4 T1IK-3
MaTepuajioB
MHTErpajibHON ONTHKHU
2 PacnpoctpaneHue DJIEKTPOONITHYECKHUE, AKYCTOONITUYECKUE U MAarHu- 4 OIIK-3,
CBETa B IUAJIEKTPUIECCKUX | TOONITHYECKUE 3PPEKTH U KPUCTAIITHI. [1K-3
BOJTHOBOJAX M DJIEMEHTBI | pr o 4
KPUCTAJIJIOONITUKHU
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3 HenuHelHo- I'enepanus Bropoi rapmoHuku. Kpucrauisl ce- 4 OIIK-3,

ontudeckue 3PQPeKTsl B | MeiicTBa THTaHmI(ochaTa Kaaus [1K-3

ONTHYECKHX BOTHOBOJAX | pr

4 Marepuansl u Mmetoabl | Henuueitnble poTopedpakTUBHbBIE KPUCTAILIBI OIIK-3,

(dbopmHpoBaHus Hroro [1K-3

IUTAaHAPHBIX M KaHAJbHBIX

BOJIHOBOJJHO-ONITUYECKUX

3JIEMEHTOB

5 Marepuainst 11 JlazepHble MaTepuasl OIIK-3,

reH WU KOTEPEHTHOT [1K-
eHepail OrePEHTHOTO |yr o 3

U3ITy4EHUs

Hroro 3a cemectp 20

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIINHU TPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
) O
= 2 E
3 =
) O =
Buasr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
7 cemecTp
1 Beenenue. IToaroroBka K nmpaxkTu4e- 4 |OIIK-3, |KoHcHekT caMonoAroToB-
Knaccudukanus CKHM 3aHSITHSIM, CEMHHA- TIK-3 ku, Onpoc Ha 3aHATUSIX,
MaTepHUAIIOB pam Tect
MHTCTpa/IbHOM OIITHKH [TpopaboTka TeKIHOHHOTO 4
MaTepuana
Hroro
2 Pacnipoctpanenue cera |[logroroBka k npaktuye- 4 |OIIK-3, |KoHcHekT caMOnoAroToB-
B JTUDJICKTPUUECKUX CKHM 3aHSTHSAM, CEMHHA- ITK-3 ku, Onpoc Ha 3aHATHIX,
BOJIHOBOJIAX M 3JIEMEHTHI | paM Otuer no 1abopaTtopHOU
KPHCT: MITUKH te, TecT
PUCTAIIO0 [TpopaboTka JIEKITMOHHOTO 4 pabore, Tec
MaTepuana
OdopmiteHre 0TIETOB TIO 6
nabopaTopHBIM paboTam
Hroro 14
3 Henuneitno-ontuueckue | [lonroroBka k nmpakruye- OIIK-3, |BeicTymieHue (I0KIamg) HA
3¢ (}eKThl B ONTHYECKUX | CKUM 3aHSATHUSM, CEMHHA- I1K-3 3aHatuu, Koncnekr camo-
BOJIHOBOJIaX pam noarotoBku, Onpoc Ha 3a-
[IpopaboTka ITeKIIHOHHOTO 4 HATHAX, Og{eT H,F nabopa-
TOPHOM T T
MaTtepuana OPHOM paboTe, 1ec
OdopmieHre 0TYETOB 10 8
nabopaTtopHbIM paboTam
Hroro 16
4 Marepuansl u Metoabl | [loaroroBka k mpaxkTuye- OIIK-3, Koncmext camomoaroros-
(hopMupoBaHUs CKHM 3aHSTHSAM, CEMHHA- ITK-3 ku, Onpoc Ha 3aHATHSIX,
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IUTAaHAPHBIX U KaHAJIBHBIX | pam Tect
BOJIHOBOJIHO-ONITHYECKUX
OTHOBOZHO-0 e [IpopaboTka JIEKIIMOHHOTO 4
3JIEMEHTOB MaTepuana
Hroro
5 Marepuainst 11 IToaroroBka K mpaxkTuye- 4 |OIIK-3, |KoHcIeKT caMOnoAroToB-
TEHEpAMA KOTEPEHTHOTO | CKAM 3aHATHUSIM, CEMUHA- IIK-3 ku, Onpoc Ha 3aHATHSIX,
W3IIy4YeHUs pam Tect
[TpopaboTka JIEKITMOHHOTO 4
Marepuaia
Hroro 8
Hroro 3a cemectp 54
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 90

10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MaxkcumanbHbIN MakcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
BeicTynenue (noknan) Ha 6 6 6 18
3aHATUU
KoncnexT camMmomoaroros- 4 4 4 12
KU1
Onpoc Ha 3aHATHSX 8 8 8 24
OTueT o mabopaTopHOi 8 8 16
pabote
Wroro makcumymM 3a nepu- 18 26 26 70
on
DK3aMeH 30
Hapacraromum ntorom 18 44 70 100
11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpEACTaBieH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHbBIC TOUKH
bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Bsenenue B HenuHEHHYIO onTUKY: YueOHOe nocobue / lanmapo C. M. - 2012. 41 c. [Dnek-
TpoHHBIA pecypc] - Pexum moctyma: http://edu.tusur.ru/training/publications/2059. (mara oOpareHus:
20.06.2018).
2. Omnruueckoe MatepuanoBereHue: YueOHoe nocobue / CumonoBa I'. B., Kucrenesa M. I -
2013. 148 c. [DnexTponHblii pecypc] - Pexum goctyma: http://edu.tusur.ru/publications/2992 (nata 006-
pamenusi: 20.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYpPa

1. ®ortopedpakTuBHBIE YPPEKTHI B IEKTPOONTHYECKUX KpHCTaiax : YdyeOHoe mocobue /
[Tangapos B. M., Mangens A. E., lllangapos C. M., bBypumos H. U. - 2012. 244 c. [OnekTpoHHBIN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553 (nata oopamenwus: 20.06.2018).

2. OcHOBHI PpU3HYECKON U KBAaHTOBOW oNTHKU: YueOHoe nmocooue / [llangapos B. M. - 2012. 197
c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/750 (mara oGpamieHus:
20.06.2018).

3. Omnruka: YuebHnoe mocobue ans By3oB / I. C. Jlanacoepr. - 6-e u3zz., crepeorui. - M.: ®Ouz-
MaTiuT, 2006. - 848 c.: wi., Tabin. - [Ipeam. ykas.: c. 844-848. - ISBN 5-9221-0314-8. (nanmuuue B 610 -
muoteke TYCVYP - 28 2k3.)

12.3. YueOHO-MeTOAHYECKHE TOCOOUSHA

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. HccnemoBanue reHepaiiyi BTOpOi TrapMOHUKU B KpUCTalIax HUoOaTa IuThs: Metonudyeckue
ykazaHus K naboparopnoit padore / lllepouna B. B., Hlannapos C. M. - 2012. 16 c. [DnekTpoHHBIH pe-
cypce] - Pexxum noctyma: http://edu.tusur.ru/publications/1067 (nara oopamenus: 20.06.2018).

2. MHccnenoBaHue aHU30TPONMM ONTHYECKUX CBOWCTB KPHUCTAUIOB HHOOara nuTus: Meroaude-
CKoe TIocoOue K JIabopaTtopHO# paboTe s cTy/IeHTOB OakanaBpuara rmo Hanpasineruio 11.03.04 — «Omek-
TPOHUKA W HAaHOZJIEKTpoHUKa» [Ipoduis: «KBaHTOBas u omruueckas 3nekTpoHuka» / JlaBeimoB B. H. -
2016. 13 c. [DnekTponHbIi pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/5970 (mara 06-
pamenusi: 20.06.2018).

3. Marepuanasl HETMHEWHON W MHTETPAIbHON ONTHUKU U TUHAMUYECKOH Tonorpaduu: Metoaude-
CKHE yKa3aHUs 1o caMmocTosaTenbHol padore / Kucrenea M. I. - 2018. 11 c. [DnekrponHsIit pecypce] -
Pexxum noctyma: https://edu.tusur.ru/publications/7796 (nara oopamenus: 20.06.2018).

4. Marepuainbl HEIMHEHHON 1 WHTETPAIHHON ONTHKU U JUHAMUYECKOH ronorpaduu: Meromuue-
CKHE yKa3aHus 1o TpakTudeckuM 3anatusM / KucreneBa M. T. - 2018. 8 c. [OnexTponHslii pecypce] - Pe-
UM joctyna: https://edu.tusur.ru/publications/7705 (nata oopamenus: 20.06.2018).
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5. @a30BbIil CUHXPOHU3M IIPHU I€HEpalUd BTOPON T'apMOHUKH JIA3€PHOIO H3JIy4EHUS B OJHO-
OCHBIX KpUCTaUIax : MeToauveckue ykazanus K jaboparoproit padore / [llangapos C. M., bopoaua M.
B. - 2012. 21 c. [DnexTponHbIl pecypc]| - Pexxum gocryma: https://edu.tusur.ru/publications/1893 (nmata
obpamenust: 20.06.2018).

6. DnexrpoonTHyecKas MOAYSIMA ONTHYECKOTO U3IydeHus : MeTronuueckue yKka3zaHus JIjIs Jia-
6opatopHoro npaktukyma / bypumos H. U., langapos C. M. - 2012. 17 c. [DnexTtponHHsIid pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/1660 (gara oopamenus: 20.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

1. OO6pa3zoBarenbHbli TOPTAJ YHUBEPCUTETA

2. bubnuoreka yHUBEpCUTETA

3.  JIOHOJHHUTENIBHO K MPpOo(eCCHOHAIBHBIM 0a3aM JaHHBIX PEKOMEHIYETCs UCIIOIb30BaTh HH(MOP-
MAaI[MOHHbIE, CIIPaBOYHbIE U HOPMaTHUBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMEIIIEHUE ISl IPOBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTAllUH, MOMEIICHUE I TPOBEE-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTeCTalluu

634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 224 ayn.

Onucanue nMerouierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT
JlaGopaTopusi KOMIIBIOTEPHBIX ceTell 1 MpoMbllIeHHOH aBTomatu3aiun (I'T10)
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yueOHas ayuTOpus I IPOBEACHUS 3aHATHI TaO0OpaTOpHOTO TUTIA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, a. 74, 101 ay.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:

- [lepconanpabie KOMIBIOTEPHI (13 mIT.);

- Crenppl «IIpombliieHHAst YIEKTPOHUKAY;

- JlexonT-182 B xomrekre (7 mT.);

- Kommnekt umuraropoB curaanoB (MoHTax Ha creHAax JlekoHT) (7 mrt.);
- KommyTtaTtop 3COM SuperStackSwitch 4226T;

- KommyraTtop 3COM SuperStack-3 Switch 3226;

- KommyTarnmonHslii mkad ¢ mard-maHensMu;

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

Microsoft Windows

VYuebnast maboparopust

yueOHas ayJUTOpHs U1l IPOBEICHUS 3aHATUH 1aOOPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmmauna ynuna, 1. 74, 111 ayn.
Onucanue uMerouierocs 000pya0BaHuUsA:

- Y4eOnslii creng «OnTukay (2 mr.);

- Ocmmnorpag C 1-93;

- Ucrounuk nutanus TB-1;

- UcTtounuk nutanus b5-43;

- 'enepatop umnynscos I'5-54 (3 mr.);

- 'eneparop umnynbcos ['5-56;

- Bometmerp B7-78/1;

- MynstumeTp FLUKE 8845A;

- Ocummnorpag TEKTRONIX TDS 2012C;

- Ucrounuk nmutanus Mastech HY 3002D-2;

- JIaGopatopHble CTEHbI: « DINEKTPOONTUIECKHH dPderT» (2 mT.), «Pa30BbIi MOPTPET»;
- Komnwtorep (2 mit.);

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHoe obecnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

Microsoft Windows

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CaMOCTOSTeIbHOM padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnauna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocraB 000py/I0BaHUSA:

- yueOHast Mme0erb;
- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. HenunHeliHble ONTHYECKUE MaTepHAIIbl — 3TO

* MaTepuUalibHbIE CpE/bl, B KOTOPBIX MOKa3aTellb MPEJIOMIICHHS] CPElbl SIBIISETCS HEIMHEHHOU
(byHKIMEH JUIMHBI BOJIHBI 1a/Ial0IIEr0 CBeTa

* MaTepuaIbHbIE CPE/bl, B KOTOPBHIX TUANEKTPUUECKAsE BOCIIPUUMYUBOCTD CPEbl SABIISAECTCS HEJU-
HelHOW (QyHKIMeH HapsHKEHHOCTH 3JIEKTPUYECKOTO MOJIs TaAaro1iel BOJIHBI

* MaTepHalbHBIE CPENbl, B KOTOPHIX KOA(P(OUIMEHT OTPaKEHUS CPEIbl SBISCTCS HEITMHEWHOUN
(byHKIMEH JUIMHBI BOJIHBI 1a/Ial0IIEr0 CBeTa

* MaTepuaIbHBIC CPElbl, B KOTOPHIX KOI(PPHUIMEHT MPOIMyCKaHUS CpPeAbl SBISETCS HETWHEHHOU
(byHKIMEH JUIMHBI BOJIHBI 1a/Ial0IIEr0 CBeTa

2. HenuneliHO-oNTHYECKUE SIBICHUS HAOMIOIAIOTCS B BEIIECTBE MO BO3JICHCTBHEM U3ITyUCHUS

* HU3KOH MHTCHCUBHOCTH

* BBICOKOM MHTEHCUBHOCTHU

* IIPU BBICOKUX TeMIIEpaTypax

* BBICOKOM 4acTOTbI

3. Ilokazaresnb MpesoMIIEHUS — 3TO

* BEJIMYMHA, PaBHAs OTHOIIEHWIO MHTEHCUBHOCTU IMPEIOMIIEHHON CBETOBOM BOJHBI, K MHTEHCUB-
HOCTH MHaJaroIeld CBETOBOU BOJHEI

* BeIMYMHA paBHAsl OTHOIICHUIO ()a30BOM CKOPOCTH CBETA B IAHHOM Cpejie K CKOPOCTH CBETa B Ba-
Kyyme

* BEIMYMHA paBHAs OTHOIICHUIO CKOPOCTH CBETa B BaKyyMme K (pa3oBOi CKOPOCTH CBETa B IaHHOM
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cpene

* BEJINYMHA PABHASI OTHOLLIECHUIO JUAJIEKTPUUYECKON MPOHUIIAEMOCTH JAHHOW CPEIbl K JUAIIEKTPHU-
YECKOM MPOHULIAEMOCTHU BaKyyma

4. [1pu B3aMMOJICCTBUH JIA3EPHOTO U3ITYUEHHS C HEIMHEMHBIMU ONTUYECKUMHU MaTepruajiaMH BO3-
HUKAIOT TaKWe HEJTMHEHUHBIC SIBJICHUS, KaK

* 3¢ ekt bproctepa

* MbE302JICKTPUIECKUN dPPEKT

* reHepanus BBICIINX ONTUYECKUX FapMOHUK

* TMHAMHYECKOE paccesiHue CBeTa

5. I'enepanusi BTOpOoid TapMOHUKHU — 3TO

* SIBJICHUE YMEHBIICHUSI YACTOThI CBETA MPU €r0 MPOXOKJICHUU Yepe3 HEIMHEHHBIA ONTUYECKHUI
KpUCTaJLT

* SIBJICHUE POXKJEHHS BTOPUYHBIX 3JIEKTPOMArHUTHBIX BOJIH C YIBOCHHOW JIJIMHOW BOJHBI B pe-
3yJIbTaTe HEJIMHEWHOIO B3aUMOJICHCTBHSI 3JIEKTPOMATHUTHOM BOJIHBI C BEIIECTBOM

* SBJICHUE POXKJICHUSI BTOPUYHBIX 3JIEKTPOMArHUTHBIX BOJIH YABOCHHOW YaCTOTHI B pe3yJbTaTe He-
JIMHENHOTO B3aMMOJEHCTBUSA 3JIEKTPOMAarHUTHOM BOJIHBI C BEILIECTBOM

* [IPOLIECC TEHEpALMU CBETA C YMEHBIIEHHON BJIBOE YAaCTOTOM B PE3yJIbTAaTe HEJIMHEHMHOIO B3aUMO-
JIEUCTBUA SJIEKTPOMArHUTHOUM BOJIHBI C BEIIECTBOM

6. AkycToontuueckuii 3pHexT — 3To

* SIBJICHUE I'€HEpalMy aKyCTUYECKHUX BOJIH B HEJIMHEWHBIX ONTUYECKUX MaTepraiax

* SIBJICHUST MU PAKIIH, IPEIOMIICHHUS, OTPAKEHUS WM PACCESHUS CBETa HAa TIEPUOTUIECKUX HEOI-
HOPOJIHOCTSIX CpeJibl (30HaX C pa3HbIM MMOKa3aTesieM MPeIOMIICHUS ), BBI3BAaHHBIX YIIPYTUMH Aedopmanus-
MU TIPU IPOXOXKJICHUU YIbTPa3ByKa

* SIBJICHUE BPAILLECHUS IUNIOCKOCTH NOJIIPU3ALINH 110 IEHCTBUEM aKyCTHYECKUX BOJIH

* 9TO sIBIICHHE M3MEHEHUs KOd(pPUIIMEHTa MPOIMyCKAHHsI CBETA O] BO3ICHCTBUEM aKyCTUYECKUX

BOJIH
7. DNeKTpOONTUIECKUNA APPEKT — 3TO
* SIBJICHHE N3MECHEHHS TIOKA3aTels IPEIOMIICHUSI CBETA MO/ BO3JCHCTBHEM CBETa
¢ ABJICHUC U3MCHCHMUS ITOKA3aTCIId MPCJIOMJICHUA CBCTA IO BO3I[€I>'ICTBI/ICM ,Z[C(I)OpMaLII/II/I Marcpua-
na

* SBJICHME W3MCHEHHUS IOKa3aTells MPEeIOMIICHHS ONTHYECKOro MaTepHualia IOj BO3IEHCTBHEM
AIIEKTPUYECKOTO OIS

* SIBJICHHE N3MEHEHMS MTOKa3aTels MPeJOMIICHUS ONITUYECKOro MaTepuara 1o Bo3IeHCTBUEM Mar-
HUTHOTO I0JIs

8. DOTOXPOMHBIN APPEKT — 3TO

* HeOOpaTUMOE M3MEHEHHE OKPACKU MJIM ONTHYECKOH INIOTHOCTH Marepuana Hoj AeHCTBUEM 00-
JTy4YeHHUs

* o0patuMoe U3MEHEHHE OKPACKU WM ONTUYECKOH IUIOTHOCTH MaTepuaia moj JeicTBuemM ooiy-
YEeHUS

* 00paTuMOe U3MEHEHHUE MOKa3aTessl IPEIOMIICHNs MaTepuaa noJ AeicTBueM o0IydeHus

* 0OpaTumMoe U3MEeHEeHne KO3 PHUIMEHTa OTpaKEeHHs MaTepHraa 1Mo AeUCTBUEM O0ITydeHuUs

9 ®otopedpakTuBHBIN 3HPEKT — ITO

* 9TO sIBJICHWE U3MEHEHUS TI0Ka3aTelsi MPEeIOMIICHHs CBETa MOJ] BO3JCHCTBUEM JiehopMaliiy Marte-
puana

* ABJICHUE U3MEHEHUS ITOKa3aTesl PEeIOMIICHHUS 0] BO3ACHCTBHEM CBETA

* ABJICHHE U3MEHEHUS I0Ka3aTelsl IPEIOMIIEHHS CBETA MOJ] BO3JIEHCTBUEM IEKTPUUYECKOTO 1OJIs

* BJICHUE U3MEHEHUS TTOKa3aTesl MPEIOMIICHUS CBETA 0] BO3JCHCTBUEM MAarHUTHOTO TOJIS

10. K poropedpakTuBHBIM MaTepragaM OTHOCATCS

* kpucTauibl quruapodocdara kamus (KDP)

* KPUCTAJUIBI UTTPUN-AIFOMUHHEBOIO IpaHaTa

* KPUCTAJUIBI KJIacCa CUIJICHUTOB

* KpucTauIbl pochuaa raus

11. Kpucramnsl HHOOaTa JIUTHS BHIPAILIMBAIOT

* METOJIOM 30HHOM IIaBKU
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* MeToAOM HOXpanbCKOro

* 3) ruApOTEPMAIIEHBIM METOJIOM

* meToioM BepHeins

12. Kpucramns! guruapodocdara kanus (KDP) BeipammBarot

* METOJIOM ONTUYECKOW 30HHOM IJIaBKU

* MeTo10M YOoXpallbCKOro

* U3 BOAHBIX PACTBOPOB METOJIOM MEIJIEHHOTO CHU)KEHUS TEMIIEPATYPBI

* TUAPOTEPMAIBHBIM METOJIOM

13. Kpucrasmibl TaHTanaTa JUTHSI BBIPAILUBAIOT

* METOJIOM 30HHOM IIaBKU

* MeToAOM HOXpanbCKOro

* TUAPOTEPMAIBHBIM METOJIOM

* meToioM BepHeins

14. CerHeTodieKTpuK — 3T0

* IUDIIEKTPUKHU, KOTOPBIC HIDKE TEMIIEPATyPhl TUIABIICHUS O0JIAAI0T CIIOHTAHHOW TOJISpU3aIieid

* TUDJIEKTPHUKH, KOTOpbIE 00J1a1al0T CIIOHTAHHOM MoJIsipU3alueil B MHTEpBalie TeMIeparyp, BbIIIE
temneparypsl Kropu

* TUDJIEKTPUKHU, KOTOPBIE B ONpPEAEICHHOM MHTEpBajie TeMIleparyp oOlagatoT CIIOHTAaHHOW MOJIs-
pusauuen

* TUAIIEKTPUKH, B KOTOpBIE TIOJ IeHCTBUEM e(pOopMaliii BOZHUKAET CIIOHTAHHAS MOJISpU3aLHs

15. I1be3037€KTPUKH — ITO

* IWAJIEKTPUKH, KOTOPbIE MOTYT MPHU HAarpeBaHUU MHAYLHUPOBATh JIEKTPUUYECKUM 3apsii Ha CBOEH
[IOBEPXHOCTHU

* TUAJIEKTPUKHU, KOTOPbIE MOTYT MO AeHCTBUEM JehopMallii UHIYLUPOBATh AIEKTPUUECKUN 3a-
PAl HA CBOEH NTOBEPXHOCTH

* IUAJIEKTPUKH, KOTOPbIE MOTYT MPU OCBEUIEHUU MHAYLUPOBATH JJIEKTPUUYECKUH 3apsj Ha CBOEH
[IOBEPXHOCTHU

* IUDJIEKTPUKH, KOTOPBIE MOTYT MHAYLIMPOBATh MIEKTPUUECKUH 3apsi/i HA CBOEH MOBEPXHOCTHU MPHU
TpEHUU

16. B TBepAOTENBHBIX Ja3€pax B KAYECTBE AKTUBHOM CPEJIbl UCIIOIb3YIOT

* muruapodocdar kamus

* TUTAHAT Oapus

* UTTPUN-ATIOMUHHUEBBIN IPaHaT ¢ HEOAUMOM

* KPUCTAJLJIbI KJIaCCa CUJNICHUTOB

17. Jlns1 reHepanuy BTOPO TapMOHUKH UCIIONIB3YIOT TAKUE MaTepHalibl Kak

* pyOuH

* KpucTaJuIbl Kanuit-tutanuia gocgara (KTP)

* KPUCTAJIbI UTTPUM-AJIFOMUHUEBOTO IpaHaTa ¢ HEOAUMOM

* CUJIMKaTHOE CTEKJIO C HEOAUMOM

18. TTotHOE BHYTpEeHHEE OTpaKeHHE HAOIIOIAeTCS

* eCclM Jy4 CBeTa MajJaeT U3 ONTHYECKH MEHee IUIOTHOHM cpelbl B ONTHYECKH 0ojee IUIOTHYIO
cpeay

* eCclM JyY CBeTa MajJaeT M3 ONTHYECKH Oosiee IUIOTHOM cpelpl B ONTHUYECKH MEHEE IUIOTHYIO
cpeay

* IpU HOPMAJILHOM NAJCHUU JIy4ya CBETa Ha TPaHUILy pa3zienia ABYX Cpell

* €CJIM JIy4 CBETA OTPAXKAETCS OT HEMOTJIOUIAIOIIEN CPeIbl

19. Moja onTuyecKkoro BOJIHOBO/Ia — 3TO

* TUI BOJIHBI ONTHYECKOrO M3JIyYEHUs, PACIPOCTPAHSIOIIETOCs M0 ONTHYECKOMY BOJIHOBOJY, Xa-
PaKTEpU3YIOLINIICS ONPEIEICHHBIM BPEMEHEM PaCIIPOCTPAaHEHUS

* TUI BOJIHBI ONTHYECKOrO M3JIy4EHUS, PACIPOCTPAHSIOIIETOCs M0 ONTHYECKOMY BOJIHOBOJY, Xa-
PaKTEPHU3YIOLIMICS ONPEAETICHHBIM PacpeaeICHUEM IO B IIONEPEYHOM CEYSHUH U ONpeIeTICHHON da-
30BOM CKOPOCTHIO

* TUII BOJIHBI ONTUYECKOTO M3JIYyUYEHHs], paCIpOCTPAHSIIOLIEroCs 10 ONTUYECKOMY BOJHOBOAY, Xa-
PAKTEPU3YIOIIUICS ONPENCIICHHON aMILTUTYI0N MOJIs
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20. Ontryeckue BOJIOKHA W3TOTABIMBAIOT U3

* OOPOCHIIMKATHOTO CTEKJIa

* KBapIIEBOTO CTEKJIA

* (OTOXPOMHOTO CTEKJIA

* CBHHIIOBOTO CTEKJIa

21. Jlokanu3aius cBeTa B BOJTHOBOJIE OOYCIIOBJICHA

* MIOTJIOIICHUEM B CEPJIIIEBUHE BOTHOBOA

* MIOJIHBIM BHYTPEHHUM OTPaKCHHEM Ha TPAaHUYHBIX MOBEPXHOCTSIX

* 3¢ pexTom Bprocrepa npu oTpakeHUU Ha TPAHUYHBIX TOBEPXHOCTAX
* reHepanuei BhICIIUX ONTHYECKUX TapMOHUK

22. OnHUM U3 OCHOBHBIX MIPEUMYIIIECTB MHTETPATLHO-ONTHUYECKUX CXEM SBIISICTCS
* y3Kasl 10JIoca MPOIMyCKaHMsI CBETa

* BBICOKOE OBICTPO/ICHCTBUE U IIMPOKAs MOJI0CA MPOITYCKAHUS

* OTCYTCTBHUE ONTUYECKUX NTOTEPH

* YyBCTBUTEIHHOCTbH K IJICKTPOMATHUTHBIM MTOMEXaM

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

. Kimaccugukanus marepraioB HHTETpajJbHOM ONTHKU M HETUHEHHO-0NTHYECKUX 3D PEKTOB.
. JIuneliHble ¥ HEJIMHEWHbBIE ONTUYECKUE MATEPHUAIIBIL.
. [IpuHuMnbr 0oTOOpa BELEeCTB, NEPCIEKTUBHBIX I IPUMEHEHUS B HHTETPabHON ONTHKE.
. [Ipoxoxnenue csera yepes rpaHully paszaena asyx cpel. opmynst Openens.
. OcoOGeHHOCTH pacpOCTPAHEHUS CBETA B TOHKUX CJIOSX.
. BotHOBOIBL. [IU3IIEKTPUYECKUI BOJIHOBOI.
. OnTuka aHU30TPOMNHBIX cpell. TeH30p AUAIIEKTPUYECKON MTPOHULIAEMOCTH.
. OnTuyeckas MHIUKATpHCA.

9. Dnexrpoontuyeckue 3PPEKTHI.

10. Marautoontuyeckue 3pHeKThI.

11. IIpe300nTHYECKHE U aKyCTOONITUYECKUE IPPEKTHI.

12. ITonsipu3anus qU3JIEKTPUKA B JIEKTPUUECKOM IIOJIE.

13. Cpenpl ¢ KBaIpaTUYHON U KYOMUHOM ONTHYECKON HEITMHEWHOCTBHIO — BOBMOKHBIE HEJTMHEIHO-
onrtudeckue 3PQPeKThl B TAKUX cpeslaX. YpaBHEHUE HETMHEHHBIX BOJIH.

14. HenuueitHo - onTHueckue Marepuaisl. ['eHepalus BTOpoil rapMOHUKH.

15. OcoOeHHOCTH MpPOSBIECHUS HEIMHEHHO-ONTHYECKUX 3(P(EKTOB B BOJIHOBOAHO-ONTUYECKHX
CTPYKTypax.

16. IInanapHbIi ONTHYECKUI BOJTHOBO/: MOJIbI BOJIHOBOJA.

17. KaHanpHbBIE ONTHYECKUE BOITHOBO/BI: OCHOBHBIE TUIIBI KAHAIBHBIX BOJIHOBOJOB; MO/IbI KaHAJIb-
HBIX OIITUYECKUX BOJIHOBOJIOB.

18. CBs3b Mex Ay BosiHOBOJaMH. OCHOBBI OITUYECKOTO COTJIACOBAHMSL.

19. OcHoBHblE MaTepualibl MHTETPaJIbHOW ONTHUKU: aMOp(HBIE AMINEKTPUKH, IOIYINPOBOIHH-
KOBBIE MAaTe€pHUabl, NIEKTPOONTUYECKAE KPUCTAIIIBL.

20. Kpucranibl Ha OCHOBE OKCHJIOB HUOOUS, TaHTaJla U TUTaHA.

21. Kpucranisl CHIUIEHUTOB.

22. Metoap! 1uddy3un, HOHHOro 0OMEeHa, MIOHHOM UMILIaHTALUU B (OPMUPOBAHUH BOJHOBOHO-
ONTHYECKUX HIEMEHTOB B JUICKTPUUECKUX KPUCTALINYECKUX MaTepHaIaXx.

23. TpeboBaHus, NpeaAbABISIEMbIE K Ja3epHbIM MaTepUaIaM.

24. CgoiicTBa OCHOBHBIX JIa3€pHBIX MaTepUajOB: AJTIOMOUTTPUEBOrO rpaHara, rajluii-CKaHIuii-
raJIoTMHUEBOTO IpaHara, allOMUHATa UTTPUS, KAIUH- HeoqUM-(OCcaTHOTO CTEKIA.

25. Marepuaiibl, HCIOIb3YEMBIE ISl MUHU-JIA3EPOB.

03N DN~ W~

14.1.3. TeMbI 1OKJIa10B
Marepuassl HHTErpanbHoi ontuku. Kimaccudukamms.
[TpuHmne! 0TOOpa BELIECTB, IEPCIEKTUBHBIX U1 IPUMEHEHUS B IMHAMHYECKON rojorpapuu.
Ontuyeckue u ronorpaduaeckre METOIbl U CXeMbI PEIICHUs 3a/1a4 pacliO3HaBaHUs 00pa3oB.
MeTtoauky NpOorHO3UpOBaHMs ONTHYECKUX U (PU3UKO-XUMHUUECKUX [1apaMeTpOB MaTepuasIoB UHTE-
rpajgbHOM ONTHUKH.
Ontuyeckue 3¢ (exTsl B HETUHEHHBIX ONTHYECKUX MaTepHajax, 00ycIOBIEHHbIE aHU30TPOIIHEH.
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Marepuasl s TUDICKTPUIECKIX BOJTHOBOIOB.

MarautoonTu4ecKue MaTepHuabl.

[Tbe300nTHYECKHE MAaTEPHATIBL.

AKYCTOONTHYECKHE MaTeprabl.

Henuneitabie ontuyeckue 3¢(hexTsl, 00ycIOBICHHbIE KBaIPATHUHOW HETMHEHHOCTBIO.

Henunetinbie ontrueckue 3 hekThl, 00yCIOBICHHBIE KYOMUECKONW HETMHEHHOCTBIO.

Marepuaisl 411 reHepanuy BTOPO FrapMOHHUKMU.

OcoOeHHOCTH MPOSIBIICHUSI HETMHEHHO-ONTUYECKUX 3PPEKTOB B BOIHOBOJHO-ONTUYECKUX CTPYK-
Typax.

CBoiicTBa ¥ MPUMEHEHHNE KPUCTAIJIOB HHOOATA JTUTHS.

CBoiicTBa 1 MpUMEHEHHE KPUCTAIOB CUITICHUTOB.

AMop(dHbIE TUINEKTPUKH, TPUMEHSIEMbIE B HUHTETPAJIbHOM ONTHKE.

DopMUPOBAaHUH BOJTHOBOJHO-ONTHYECKUX IJIEMEHTOB B JUAJICKTPUUECKUX KPUCTATUIMYECKUX Ma-
Tepuanax.

Kpucramisl 1y TeHepaiy Ja3epHOro U3Iy4eHusl.

OnTuueckue npeoOpa3zoBaTed YacTOTHI.

Kpucrannel HUTpara HaTpust ¥ HATpaTa Oapus s MpeoOpa3oBaHusl U3ITyUEHUS TBEPAOTEIBHBIX
Ja3epoB Ha OCHOBE 3(deKTa BEIHYKICHHOTO KOMOMHaIOHHOTO paccesiHus (BKP).

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Knaccugukamus MarepuaaoB MHTErpalbHOM ONTHKU M HEJNWHEHHO-onTHYecKuX 3¢dexToB. Jlu-
HEelHbIE U HEJIMHEHHbIe onThyeckrue Matepuaibl. [IpuHIMnbl 0T60pa BelecTs, NEPCHEKTUBHBIX ISl IPH -
MEHEHMS B UHTETPAJILHON ONTHKE

[Ipoxoxnenne cBeTa yepe3 rpaHuily pasnena aByx cpen. @opmynsl Openens. OcobeHHOCTH pac-
IIPOCTPaHEHMsI CBETA B TOHKHUX Cl10sX. BoinHoBoxBL. JlanexkTpuueckuii BOIHOBOJ. ONTHKA aHU30TPOIHBIX
cpen. TeHzop AMAIEKTpUYECKON MpoHHUIIaeMOCTH. OnTHYeCcKass WHANKATpHCA. DIEKTPOONTHIECKUE -
dexTbl. Maruutoontuueckue 3¢ dexTsl. [Ibe3oonTuueckue u akycroontuueckue 3¢ dexrs

[Tonsipu3zanus AMAJIEKTPUKA B dJIeKTpUuecKoM nose. Cpeapbl ¢ KBaJpaTHYHON U KyOUYHOW onTHYe-
CKOM HEJIMHEHHOCTBIO — BO3MOXKHbIE HEJTMHEHHO-ONTHYECKHE YPPEKThI B TAKUX CpeAax. YpaBHEHHE He-
TUHEHWHBIX BOJH. HenmuHeHo - ontuueckue marepuanibl. [ eHeparus BTopoil rapMoHukn. OcoOeHHOCTH
HPOSIBIICHUS HETMHEHHO-ONTHYECKUX 3((EKTOB B BOTHOBOJHO-ONTHUECKUX CTPYKTYPax

[InaHapHbIA ONTUYECKUA BOJHOBOZ: MOJIbI BOJIHOBOJA. KaHaJIbHBIE ONTHYECKUE BOJHOBO/IBI:
OCHOBHBIE THIIbI KAHAJIBHBIX BOJIHOBOJOB; MO/IbI KAHAJIBHBIX ONTUYECKHUX BOJHOBOAOB. CBA3b MEKIY BOJI-
HOBOZaMH. OCHOBBI ONTHYECKOTO coriacoBaHus. OCHOBHbIE MaTepualibl UHTErPajJbHONW ONTUKU: aMop(-
HBbIE IUAJIEKTPUKH, IOJIYIPOBOJAHUKOBBIE MaTepuabl, JJIEKTPOONTHUECKHE KpucTasuibl. Kpucramisl Ha
OCHOBE OKCHUJIOB HMOOUS, TaHTaja u TuTaHa. Kpucramiel cuinenutoB. Metoas! nuddy3uu, HOHHOTO 00-
MEHA, MOHHOM MMIUTaHTAIlMU B (OPMUPOBAHUH BOJHOBOAHO-ONTUYECKUX JIEMEHTOB B AUIEKTPUUECKUX
KPUCTANINYECKUX MaTepuaiax

TpeOGoBaHus, npebsBIIsiEMbIE K J1a3epHbIM MaTepuanaM. CBOWCTBA OCHOBHBIX JIa3epHBIX MaTepHa-
JIOB: QJIFOMOUTTPUEBOIO IpaHaTa, raJMi-CKaHAMM-TaJJOJIMHAEBOIO IpaHaTa, aJlOMUHATA UTTPUs, KaJIWl-
HenuM-(ocdaTHoro crekna. Marepualbl, HCHONb3yeMble JJIsi MUHH-1a3€pOB

14.1.5. Bonpocbl Ha caMONOATOTOBKY

Kak xiaccupuuupyrorcs MaTepuaibl HHTETPaabHOW ONTHKU?

['’ne npuMeHAI0TCS MaTeprabl UHTErPaJIbHOM ONTUKN?

Kak xnaccupunmpyroTcst HenuHeHHO-onTHYeckue 3P PexToI?

KakoBbI (pU3MKO-MEXaHUYECKHE CBOMCTBA MaTEpPHUaIOB HHTETPAIBHON ONTUKU U METOJIBI UX H3MeE-
penus?

KakoBbI MprHIUIIBI 0TOOPA BEIIECTB, MEPCIIEKTUBHBIX I IPUMEHEHHS B MHTETPAIIbHOM ONTHKE

KakoBbl coBpeMeHHbIE TEHACHIIMY Pa3BUTHUSI MaTepHAIbl HHTETPaIbHOW ONTUKU?

Oco0eHHOCTH PACIIPOCTPAHEHHS CBETA B TOHKHX CIIOSIX.

YT0 Takoe BOJIHOBOAKI?

Buapl BOIHOBOIOB. JIMnneKTpUYECKUid BOTHOBOJL.

Pacnipoctpanenue n3nyueHusi B aHU30TPOIIHBIX CpeJlax.

Kakue nenuueitHo-onTHueckue 3PQGeKThl HAOMIOMAIOTCA B CpeAax ¢ KBaJIpaTHUYHOW M KyOMYHOU
ONTUYECKOW HETMHEHHOCTHIO?
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YpaBHEHHE HEIIMHENHBIX BOJIH.

Kakue matepranbl OTHOCATCS K HEJIMHEHHO - ONTHYECKUM MaTtepraiam?

I'enepanyist BTOpOM rapMOHUKHU.

OcoOeHHOCTH MPOSIBIICHUSI HETMHEHHO-ONTHYECKUX 3PPEKTOB B BOIHOBOJHO-ONTUYECKUX CTPYK-
Typax.

UTto Takoe miiaHapHbIM ONTUYECKUN BOITHOBOA?

Yrto Takoe MOJIbl BOJTHOBOJA?

OCHOBHBIE TUIIBI KAHAIBHBIX BOJIHOBOJIOB; MO/Ibl KAHAJIBHBIX ONTUYECKUX BOJHOBOJIOB.

CBs13p MEX 1y BOTHOBOIaMU. OCHOBBI OIITUYECKOI'O COITIACOBAHUS.

AMop(dHbIE AUITEKTPUKH, TOTYIPOBOJIHUKOBBIE MAaTEPUAIIbI, DJIEKTPOONTUYECKHE KPUCTAIIIBI AJIst
UHTErpaibHON onTukH. Meroap! nuddy3un, HOHHOTO 0OMeHa, NOHHOM MMIUIAaHTAllMK B (POPMHUPOBAHUH
BOJIHOBOJHO-ONTHYECKUX 3JIEMEHTOB B JUAIEKTPUUECKUX KPUCTANINYECKUX MaTepHaIaXx.

TpeboBaHus, MpeAbSBIsEMbIC K Ta3€PHBIM MaTepHaIaM.

CBOMCTBa OCHOBHBIX JIa3€PHBIX MATEPUAJIOB: AIIFOMOMTTPUEBOTO IpaHara, rajaui-cKaHAUU-Taao-
JTUHUEBOTO TpaHaTa, ATFOMUHATA UTTPUS, Kaluii- HeoquM-pocdaTHoro cTeKa.

Marepuaibl, HCIOIb3YEMBIE JUIsI MUHU-JIA3EPOB.

14.1.6. Tembl J1a0opaTOpHBIX padoT
HccnenoBanue reHepalyy BTOPO rapMOHUKHY B KpUCTAIlIaX HUOOATa TUTHS
HCCJ’I@I[OB&HI/IG AHU30TPOINH OIITHYCCKUX CBOICTB KpHUCTAJIJIOB HuobaTa IUTH
@Da30BbIi CHHXPOHU3M IPU T€HEpalli BTOPOW TapMOHHUKHU JIA3€PHOTO HU3IYyYEHHUS B OJHOOCHBIX
KpHCTaJIax

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTtoauueckne peKoMeHIAMH M0 OIeHOYHBIM MaTepHAJIaM IJIsl JIUIl ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMH 3{0POBbSI H HHBAJIH/IOB
I[J'ISI JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas Gopma npeaoCcTaBICHUs 33 JaHNil OIIEHOYHBIX CPE/CTB, & HMEHHO:
- B IIe4aTHOU (hopme;
- B TIEYaTHOM (hOpMe C yBETHMUYCHHBIM MIPUPTOM;
— B (hopMeE IIIEKTPOHHOTO IOKYMEHTA;
- METO/IOM YTEHHUS aCCHCTEHTOM 3a/IaHUs BCIYX;
- NpeI0CTaBICHUE 3aaHusl C UCIIOJIb30BAaHUEM CYPIOTIEPEBO/IA.
Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbsSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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