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

PABOYAS ITPOT'PAMMA JTUCHUTIJIMHBI
OcHoBBI (PU3MYECKOI ONITUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

@axynpreT: 3uB®, 3a04Hblii U BeyepHUid paKyIbTET

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 2,3

Cemectp: 4, 5

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 4 cemectp 5 cemecTp Bcero Enununner
1 | Jlekuun 4 0 4 4acoB
2 |I[IpakTrueckue 3aHATHS 2 4 6 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 6 12 18 4acoB
5 | CamocTtosiTensHas pabora 66 20 86 4acoB
6 | Bcero (6e3 ax3ameHa) 72 32 104 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 72 36 108 9acoB
3.0 3.E.

KontpomnbsHbie paboThl: 5 cemectp - 1
3auer: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kap. CBUuKP A. C. Ilepun

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU
(CBYuKP) A. IO. ITonikoB

3aBenyrouuii kadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiOTEX-
nuku (CBUuKP) C. H. [llapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJITOTOBKA CTYJIEHTOB B 00JacTU (PU3MUECKUX NPHUHIUNOB (DYHKIIMOHUPOBAHHUS COBPEMEHHBIX
ONTUYECKUX, ONTOIEKTPOHHBIX U HEJTMHEHHO-ONTUYECKHUX FIEMEHTOB U YCTPOUCTB.

1.2. 3agaun IMCHMIIINHBI
— W3yYCHHE OCHOBHBIX TMOJIOKEHHH (PU3MUECKON M KBAaHTOBOW ONTHKH, 3()h(HEeKTOB B3auMOACH-
CTBHSI M3JTyYEHHs C BEIIECTBOM, OCHOBHBIX ITPUHIIMIIOB TOCTPOEHUS IPUOOPOB U CUCTEM ONTUYECKOM 00-
paboTKK HHPOPMAITUH.

2. Mecto mucunniuebl B ctpykrype OIIOII

Jucuunnuna «OcHoBbl pusnueckoit ontuku» (b1.B.JIB.7.1) otHocuTcs k Onoky 1 (BapuatuBHas
YacTh).

[IpeamecTBYIOMMUMI JUCHUTUIMHAME, (OPMUPYIOIIMMHU HadaJIbHBIC 3HAHUSA, SBISIOTCS: OCHOBBI
¢buznueckoii ontuku, Gusnka.

[Tocnenyromumu AUCUUTUIMHAMHE SBISIOTCS: OCHOBBI (pu3mueckoi onTuky, ONTHYECKHE HaIlpaB-
astromue cpeapbl, Onrtudeckre HupoBble TEIEKOMMYHUKAIMOHHBIE CUCTEMBI, ONTOAIEKTPOHHBIE U KBaH-
TOBBIE IPUOOPHI U YCTPOICTBA, DJIEKTPOMArHUTHBIE MOJISI U BOJIHBI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIINN:

— TIK-7 roTOBHOCTBIO K U3YUYCHHIO HAYYHO-TEXHUYECKOW MH(POpPMAINH, OTEYECTBEHHOTO H 3apy-
OEXHOTO OTBITA IO TEMATHUKE IPOEKTA;

— IIK-17 cnocoOHOCTHIO IPUMEHATh COBPEMEHHbIE TEOPETUYECKHUE U IKCIIEPUMEHTaJIbHbIE M€-
TOJIbI KICCJICTIOBAHUS C TIEJTBIO CO3/[aHMUST HOBBIX MEPCIIEKTUBHBIX CPEJICTB ANEKTPOCBI3HU U NHPOPMATHKH;

B pesynbrare u3ydeHus IUCIUTUITMHBI 00YYarOIIUNCS JOKEH:

— 3HAaThb OCHOBHBIC 3aKOHBI M COOTHOIIEHUS BOJHOBOW ONTHKH, KBAHTOBOW ONTHUKU U ONTUKH
OIPAaHUYEHHBIX CBETOBBIX IIYYKOB; OCHOBHBIEC 3aKOHBI U COOTHOILIEHUS! BOJHOBOW TEOPHUH HAIIPABIIIOLIUX
ONTHUYECKUX CTPYKTYP; OCHOBBI (PU3HUKHU B3aMMOJICHCTBUS CBETA CO CPEION M HEIMHEWHOW ONTHUKH; TIPHH -
[IUTIBI TIOCTPOCHUS, OCOOCHHOCTH U XapaKTePUCTUKU WHTETPAITbHOONITUYECKUX U JTA3€PHBIX DIIEMEHTOB U
puOOpOB;

— yMeTb OOBACHATH ¢puszndeckue d3PQPeKThl, TeKaIUe B OCHOBE padOThI OMTUYECKUX, BOIHO-
BOJHO-ONTHYECKUX U JIA3EPHBIX AJIEMEHTOB U YCTPOMCTB; MPUMEHATh HA MPAKTHUKE WU3BECTHBIC METOJbI
HKCIIEPUMEHTAJIBHOTO HCCJEI0BAaHUS BOJHOBOJHO-ONTHUYECKUX M ONTOMIEKTPOHHBIX 3JEMEHTOB U
YCTPOMCTB; BBINIOJHATH PACUEThI, CBSI3aHHBIE C OMNPEACICHUEM IMAPAMETPOB U XapPAKTEPUCTUK OINTHYEC-
CKHMX, BOJHOBOJHO-ONTHYECKMX W ONTUYECKUX KBAHTOBBIX KOMIIOHEHTOB M YCTPOMCTB; IPOBOAMTH
KOMITBIOTEPHOE MOJEIUPOBAHUE U MPOEKTHUPOBAHUE ONTHUYECKUX, BOJHOBOAHO-ONTHYECKHX M ONTHYE-
CKHMX KBAaHTOBBIX 3JIEMEHTOB M YCTPOWCTB, a TAK)K€ UMETh IIPEJICTABIEHUE O METOAAX KOMIIBIOTEPHOM O -
THUMM3ALUN UX XapaKTEPUCTUK; MOJIb30BATHCSA CIPABOYHBIMHU JIAHHBIMU IO ONTHYECKUM MaTepHallaM U
AIIEMEHTaM MpU NPOEKTUPOBAHUU ONTUYECKUX U ONTOAIEKTPOHHBIX MPUOOPOB, COMOCTABIIASL OCOOEHHO-
CTH XapaKTEPUCTUK TAKUX MAaTEPUAJIOB U FJIEMEHTOB;

— BJaJeThb HAaBBIKAMU UYTEHUS M U300paKEHHsI CXeM ONTUYECKUX U JIa3epHBIX MPHUOOPOB U CH-
CTEM Ha OCHOBE COBPEMEHHOM JIEMEHTHOU 0a3bl ONTUKY, BOJTHOBOIHOW U KBAHTOBOU OMTHUKHU; HABBIKAMU
pacdera, NPOEKTUPOBAHUSA M KOMIIBIOTEPHOIO MOJEJIMPOBAHUS ONTHYECKUX M Ja3€pPHBIX 3JEMEHTOB U
YCTPOMCTB pa3NIuYHOrO HA3HAUCHUS; HABBIKAMH MPAKTUIECKON paboThl ¢ 1ab0paTopHBIMU 0Opa3aMu OII-
TUYECKHUX, BOJTHOBOJHO-ONTHYECKHUX U ONITHYECKUX KBAHTOBBIX AJIEMEHTOB, C ONTUYECKUMH U JIA3€PHBIMU
npubOpaMu M ¢ KOHTPOJIEHO-U3MEPUTENLHON ammaparypoi.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBiseT 3.0 3aUeTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0u -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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4 cemecTp 5 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 18 6 12
Jlexknuu 4 4

[IpakTnueckue 3aHATH 6 2

JlaboparopHbie pabOTHI 8 0
CamocrosTenbHas paboTa (BCero) 86 66 20
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 4 0 4
pabotam

[IpopaboTka JIeKIIMOHHOTO MaTepHralia 4 4
CamocTosiTenbHOE U3yuyeHrne TeM (BOIPOCOB) 60 54

TEOPETUYECKOI YacTu Kypca

[ToaroroBka K MpakKTUYECKUM 3aHATHUSM, 12 8 4
ceMuHapam

BrinonHeHne KOHTPOJIbHBIX paboT 6 0 6
Bcero (0e3 ax3aMeHa) 104 72 32
IToaroroBka u caada 3adera 4 0 4
OO6mias Tpy10€MKOCTb, 4 108 72 36
3aueTHble EquHuib 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

B o & 2 ) ZE
: ° 0 Qo Q = g
o s 3 < 5o 2 0
HazBanus pa3aenoB 1UCHUIUINHBL i °’3 a, o, o 2 &5
= = © = 5 0 = B
S, s < o o & =
= = o m 8 s &
4 cemectp
1 BBenenue 1 0 0 2 3 IIK-17, TIK-7
2 OCHOBHBIE MOJIOKEHUS PU3UUECKOHN OTI- 3 2 0 64 69 |1IK-17
THUKU
Hroro 3a cemectp 4 2 0 66 72
5 cemecTp
3 Onrtuka OrpaHUYEHHBIX CBETOBBIX ITyd- 0 2 0 2 4 [K-17
KOB
4 OCHOBHBIC MTOJIOKEHHUS KBAHTOBOH (hH- 0 0 0 2 2 IK-17
3UKHU ¥ KBAaHTOBOM ONTHKHU
5 IIpuHIMIBI TOCTPOCHHUS J1a3epOB U 00- 0 0 0 2 2 I1K-17, ITIK-7
JACTU UX NPUMEHEHUS
6 PacripocTpaneHune CBETOBBIX BOJH B Ma- 0 2 4 10 16 |IIK-17
TEpPUATIBHBIX Cpefax
7 BzanmopeicTBUs cBeTa ¢ PU3NUESCKUMU 0 0 4 2 6 [IK-17
HOJSIMU
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8 DeMeHTHl HeJTMHEHHONW ONTHKH 0 0 0 2 2 IIK-17, TIIK-7

Hroro 3a cemectp 0 4 8 20 32
Hroro 4 6 8 86 104

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

A v
= 2 E
3 ==
g > 5
HasBanus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (0 JIEKLIUSAM) zF &5
: 2 s
> o =
a B>
= S
4 cemecTp
1 Beenenue 3amaun Kypca. MecTo AMCHUIUIUHBI B y4eOHOM Mpo- 1 IK-17
recce.
Hroro 1
2 OCHOBHBIE MOJOXKEHUS | YpaBHeHU MakcBeia Jiisi TUAJIEKTPUUECKOM CPeibl. 3 TIK-17
(bu3nIecKoil ONTUKU MarepualibHble ypaBHEHUS. YPaBHEHUS IPAHUYHBIX
ycinoBuid. BonHoBoe ypaBHenue. [lonsipuzamus cera.
[Tonspuzanmonssle 3neMeHTbl. OTpakeHHEe CBETa OT
MJI0CKOM rpaHuilbl. [lonHOe BHYTpeHHEE OTpaKeHue
cBeta. KorepeHTHOCTh cBETa, MOHATHS IIPO-
CTPaHCTBEHHOMN M BPEMEHHOU KorepeHTHOCTU. HTep-
¢bepentyst u qudpaxus. Audpaxus cBera Ha nepu-
OJIMYECKHUX CTPYKTypax.
Hroro 3
Hroro 3a cemectp 4
Hroro 4

5.3. Pa3znesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJISAYOMIUMHU) JUCHUATIIMHAMHA
Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIUMU) U
obecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUITMHAPHBIC CBS3U

No paznenoB qaHHOUM MUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO

HauMeHOBaHMe JUCIUILTHH n3yyeHue 00ecCeynBaOINX U 00eCIeunBaeMbIX JUCIUIUINH
1 2 3 4 5 6 7 8
[IpenmecTByron#e AUCIUTUINHBI
1 OcHOBBI (pU3HUECKON ONITHKH + + + +
2 ®Ousnka + + +

[Tocnenyromue TUCIUITITUHBL

1 OcHOBBI (PU3UYECKON OTITUKH + + + + + + + +
2 OnTryecKkrue HanpaBJIsSIOIINe n n N n " N .
cpenbl

MITUYECKUE 1A BBIE TeEJle-
30 eckue ¢ poBbIC TEIE . n 4 . . N N
KOMMYHHMKAIIMOHHBIE CUCTEMBbI
4 OnTO’7EKTPOHHBIE U KBAHTO- + + + + + + +
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BbI€ MPUOOPHI U YCTPOHCTBA

5 DneKTpoOMarHuTHbBIE TOJIS U
BOJTHBI

- + + - + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCIUIUIUHBI, U BUOB 3aHS -

TUH
§ Bunwl 3austuit
= = ;
o S
] [+~
& 2 > 8 S DOpMBI KOHTPOJISI
S = = S 3
o & = «©
2 = ©
IIK-7 + 3adgerT, Tect
[IK-17 + + + + KontpomasHnas pabota, Bei-
IIOJIHEHHE KOHTPOJILHOM pa-
60Tb1, OTUeT 10 JTAbopaTop-
HOMt pabote, 3aueT, TecT
6. UnTepakTBHBIE MeTOABI M (OPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

A ¥ =
= 2 E
3 = =
& = 5
HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT zF &5
- =
> (= =
Y o 2
= S
5 cemecTp
6 Pacripoctpanenue HccenenoBanye nNpoCcTpaHCTBEHHOIO CAMOBO3ICHCTBUSA 4 IIK-17
CBETOBBIX BOJIH B CBETOBBIX ITYYKOB B HEJIMHEWHO - ONITUYECKOM cpefie
MaTepHalIbHBIX Cpeax Hroro
7 BzaumoneiicTBus cBeta | MccnenoBanue nepuoaudeckux (ha3oBbIX JJIEMEHTOB, 4 T1IK-17
¢ GU3NYECKUMU TOTAMHU | POPMHUPYEMBIX HEKOTEPEHTHBIM U3ITyUYEHUEM B KPH-
cramuie LINbO3 ¢ ¢poTouyBCTBUTENIBHON TOBEPXHO-
CTBIO
Hroro 4
Hroro 3a cemectp
Hroro 8

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBanue npakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmuiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
Q = =
2 > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 5
> sz
e 9 2
~ S}
4 cemecTp
2 OcHoBHble nonoxxkeHus: | [lmockue cBeToBbie BONHBIL. [lonsipusanus miockux 2 [K-17
(u3NYECcKoi ONTUKU CBETOBBIX BOJIH. IHTepdepeHtus u qudpakuus cpera.
Hroro
Hroro 3a cemectp
5 cemecTp
3 OnTuka orpaHndeHHBIX | J{Mdpakims cBeTa Ha MENN U IIEPUOAUIECKUX CTPYK- 2 IIK-17
CBETOBBIX ITYYKOB Typax.OrpanudeHHble cBeTOBbIE MyukH. [IpeoOpazo-
BaHHe Dypbe B ONTHUECKUX CHCTEMAX.
Hroro
6 Pacnpoctpanenue PacnipocTpanenue cBera B HaNpaBJSIOMIUX CTPYKTY- 2 [IK-17
CBETOBBIX BOJIH B pax. JlucriepcMoHHOE YpaBHEHHE IIJIaHAPHBIX ONTHYE-
MaTepUaNIbHBIX cpeaax CKHX BOJHOBOJOB. PacueT kor¢uiineHTOB CBA3H B
CUCTEMAaX CBSI3aHHBIX ONTUYECKUX BOJIHOBOJIOB.
Hroro
Hroro 3a cemectp
Hroro

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIUH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 i
T
Bunrer camoctosaTensHON & > ©
HazBanus pa3nenos Z 7 = ®opMBI KOHTPOJIS
paboTHI g s 2
X g8 =
a g
= S
4 cemectp
1 Benenue [IpopaboTKa JIEeKIIUOHHOTO 2 |IIK-17, Tect
Marepualia [IK-7
Hroro 2
2 OcHoBHblIe nonoxkenus: | [loaroroBka K npakTuye- 8 TIK-17 Tect
(bu3HYECKON ONTHKHU CKHM 3aHSTUSAM, CEMHHA-
pam
CamocrosiTenbHOE H3yUe- 54
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro 64
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Hroro 3a cemectp 66
5 cemecTp
3 Onrtuka orpannueHHslx | IlogroroBka k nmpaxkTuue- 2 |IIK-17 3auer, TecT
CBETOBBIX ITYYKOB CKHM 3aHSATHSAM, CEMHHA-
pam
Utoro 2
4 OcHoBHbIE nosiokeHUs1 | CaMOCTOsATENbHOE U3yye- 2 |IIK-17 3auer, TecT
KBaHTOBOHW (DM3UKH U HHE TeM (BOIIPOCOB) TEOpe-
KBAaHTOBOM ONTUKHU TUYECKOM 4acTH Kypca
Hroro
5 Tlpunnunel noctpoeHus: | CaMOCTOSATENBHOE U3yUe- TIK-17, 3ager, TecT
Ja3epoB U 00JIACTH UX HUE TeM (BOIPOCOB) Teope- [K-7
MIPUMCHCHHUS TUYECKOM YacTh Kypca
Hroro
6 Pacnipoctpanenue BrinosiHeHre KOHTPOJIBHBIX IK-17 BrinonHenne KOHTPOJIb-
CBETOBBIX BOJIH B pabort HOU pa0oThl, 3aueT, OTUeT
MaTepHaIbHBIX Cpeliax TIOArOTORKA K IPAKTHYE- 2 go naboparopHoii paboTe,
CKHM 3aHSTUSAM, CEMHHA- ecr
pam
OdopmiteHre 0TIETOB TIO 2
nabopaTopHbIM paboTam
Hroro 10
7 B3aumoneiictus cBeta | OopmiieHHe OTYETOB 110 2 |IIK-17 3auet, Otuer o nabopa-
¢ GUBUYECKUMH MOJSIMU | TaOOpaTOpHBIM padoTam TopHOU paborte, Tect
Hroro
8 DneMeHThl HenMHEHOW | CaMOCTOATENbHOE U3yYe- T1IK-17, 3auer, Tect
ONITUKU HHE TeM (BOIIPOCOB) TEOpE- ITK-7
TUYECKOM YacTu Kypca
Utoro 2
Hroro 3a cemectp 20
IloaroroBka u cmaya 3adera 4 3auer
Hroro 90
10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS
PeliTnHroBas cucrema He UCIOJIb3YETCS.

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

02.07.2018).

12.1. OcHoBHas1 JIMTEpaTypa
1. OcHoBBI pu3HUECKON U KBAaHTOBOM oNTHKHU: Y4ueOHoe nmocooue / [1langapos B. M. - 2012. 197
c. [DnextponHsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/750 (mara oGpamieHus:

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. ®ortopedpakTiBHbIE YPPEKTHI B UEKTPOONTHUYECKUX KpHCTaiax : YuyeOHoe mocobue /
[[Tannapos B. M., Manaens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1553 (nara obpawmenus: 02.07.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. OcHOBbI (pU3HUECKOM U KBAHTOBOM ONTHUKH: Y4eOHO-METOJUYECKOE MMOCOoOue Mo MpaKTHye-
CKUM 3aHSTHSM U CaMOCTOATENIbHOM pabote aiisi cTylneHToB crenuansHoctu 210401.65 / [anaapos B.
M. - 2013. 57 c. [Dnextponnsiii pecypc| - Pexxum goctyna: https://edu.tusur.ru/publications/2888 (mara
obpamenus: 02.07.2018).

2. MHccnepoBaHue NpoCTPaHCTBEHHOIO CAMOBO3EHCTBUSI CBETOBBIX ITyYKOB B HEJIMHEHHO-ONTH -
yeckoil cpene: Meronuueckue YykazaHus K JlabopaTopHoil pabore st OakalaBpOB HarpaBiCHHS
210700.62 "NH(pOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBsI3U" (mpodmiib - "Ontuyeckue cucre-
Mbl 1 cetu cBsizu") / Lllangapos B. M., Kapnymus I1. A. - 2013. 15 c. [DnexTponHslii pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/3704 (nata o6pamenwus: 02.07.2018).

3. HccnenoBaHue nepuoauueckux (pa3oBBIX 3JIEMEHTOB, (DOPMHUPYEMBIX HEKOI€PEHTHBIM H3IY-
yeHueM B kpuctaiie linbo3 ¢ ¢porouyBcTBUTEIBHON MOBEPXHOCTHIO: MeToauueckue yka3anus K jgadopa-
TOpHOM pabote 11 GakanaBpoB HampasieHus 210700.62 "MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CH-
ctembl cBs3u" (mpoduiib - "OnTuueckue cuctemsl U cetu cBszu") / Kanmy A. B., lllannapos B. M. -
2013. 8 c. [DnexTponHblii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/3702 (mara 06-
pamenusi: 02.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. PexkomeHIyeTcs MCIOIB30BaTh MpodeccruoHanbHble M HH)OPMAIMOHHBIE 0a3bl JAHHBIX, CITH-
COK U ajjpeca KOTOPBIX IOCTYITHBI IO cchlIke: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue ISl JIEKIIMOHHbIX 3aHATHH
Jlyist mpoBeieHus 3aHATUH JICKIITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTeCTAllMU UCIIONIb3YeTCsl yueOHasi ayTuTOpHs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIeUnBAIOIINE TEMATHUCCKUE HJI-
JTIOCTPALMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U NPOrPaMMHOe odecriedeHne Il NPAKTHYEeCKUX 3aHATHI
YyeOHo-BrruncnuTenbHas nadoparopust uMm. E.C. KoBanenko «JlabopaTtopusi BOTOKOHHO-ONTHYE-
CKUX JIMHUH CBSI3U U U3MEPEHUID
yueOHasi ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, YaeOHas ayIUTOpUS JIsI TIPOBE -
JIEHUS 3aHATUN IPAKTUYCCKOTO TUTIA, yaeOHast ayqUTOPHS IS TPOBEACHUSI 3aHATUN JTaOOPATOPHOTO THUIIA,
yaeOHasi ayTuTOPHsI AJisl TPOBEJACHHMS 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYJIbTALIUM, TIOMEIICHHE JJIs TPOBECHHS TEKYIIIETO0 KOHTPOJISL M IPOMEKYTOUHOM aTTecTalllu

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ymuna, a. 47, 33360 ayz.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrorephsie pabouune cranimu (8 mir.);

- 'enepaTop ONTHYECKUX U ANEKTPUUECCKUX UMITYIHCOB KOMOMHUpOoBaHHBIM OI'5-87 (3 miT.);

- BarrmeTp normnomaeMoit Mmomuoctu ontuaeckuit OM3-65 (4 wr.);

- BarrmeTp nmornomaemoit momuoct ontuaeckuit OM3-66 (1 mT.);

- 'enepatop umnynscos ['5-54 (1 mr.);

- Ocmmmnorpag C1-75 (2 mrT.);

- Ocummnorpag C1-73 (1 mrT.);

- Usmeputens kodddunrerTa ommook 832 (1 mr.);

- 'enepatop curnanos ontnyeckuit OI'4-162 (1 mrt.);

- I'enepatop BeicokouacToTHbId CIITT'4-102 (1 mT.);

- @ITY (1 wrt.);

- Kommnext ans cBapku ontudeckoro BojokHa KCC-111 (1 mT.);

- Kommuiexr ans cBapku ontuyeckoro BosokHa KCC-121 (1 mrT.);

- bnox nanukarun OMK3 (2 mT.);

- Uctounuk nmocrosiuHoro Toka b5-21 (1 mr.);

- McTounnk muTaHus MocTostHHOTO Toka b5-45 (1 mT.);

- Pednexrometp ontuueckux norpemHocteit OFT-12 (2 mr.);

- JleMoHcTpanmoHHoe 000pyI0BaHKE sl Tpe3eHTanui (mpoekrop 1 mT., 3xkpan 1 mrT.) ;

- Jlaboparopusiii cTeH1 "KOMIOHEHTHI BOJIOKOHHO-ONTHYECKOM THHUY CBSI3U";

- JJabopatopHsIii cTteH "BonokoHHO-ONTHYECKAst TUHUS CBSI3U";

- JlaboparopHbIii KoMITIEKC "BOTOKOHHO-ONITUYECKUE CHCTEMBI IepeIadn JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KaHAJIOB';

- JlaboparopHsIii cTeH 1 ""BOMTOKOHHO-ONTHYECKAS CBS3D';

- TunoBo#t KOMITIIEKT yaeOHOTO 000pymOBaHus "MOHTaX M AKCILTyaTalus BOJJOKOHHO-ONITHYECKUX
CTPYKTYPUPOBAaHHBIX KaOEIbHBIX CHCTEM";

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

— Microsoft Office 2007

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador

JlaGoparopusi « QNeKTpOHHBIX, KBaHTOBBIX 1 CBY npubopos»

yueOHas ayIMTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, 1. 47, 329a ayn.

Onwucanue uMeromierocs 000pya0BaHuUs:

- I'eneparop I'5-54 (1 wt.);

- I'eneparop '4-126 (1 mt.);

- Ocummnorpag C1-112A (1 wr.);

- U3meputenbuas nunus P1-4 (2 mr);

- Ucrounuk nuranus YUII-1 (2 mr);

- Ontrueckas ckambst OCK-3 (3 mit.);

- Jlazep JITH-105 (1 mT.);

- Ocmmnorpad C1-65 (1 mr.);

- 'enepatop curnanos ['4-102 (1 mwrt.);

- MunnuBartmetp B3-36 (1 mt.);

- Usmeputenbras BomHoBomHAs TuHUS UBJI-140 (2 mt.);

- Yeumurens ¥Y2-4 (1 mrt.);

- Ocummnorpag C1-5 (1 mwr.);
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- I'enepatop I'4-109 (1 wrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNnbHOM pabOThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmeOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCHUTIIUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIMJAMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 00yUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYNHBIX (pOpMax, MOOMIIbHOM cUCTEMBI MIPenoAaBaHus sl 00ydarouxcs
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOW 3aHUMAIOTCS
oOyyaroniyecsi ¢ HapylleHUEM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHONU CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOLIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBEITUUUTENEH JIJ1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYTHe TEXHUUECKHUE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMaluy B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs JUIs JIoJel ¢ UHBaA-
JUIHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alu U3yYeHUs!
JUCHUILINHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETEHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA
1. Kakue yacTHIlbl IEPEHOCAT ONTHYECKYIO SHEPTUIO?
a) GpoToHbI
0) hoHOHBI
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B) JIEKTPOHBI
I') YaCTHUIIBI ONTHYECKYIO SHEPIHIO HE IIEPEHOCAT

2. [Tonsipu30BaHHOW HA3bIBAETCSI CBETOBAS BOJIHA. ..

a) ¢ Bektopamu E u H, HampaBieHne KOTOPBIX MOXKET OBITh OIHO3HAYHO OMPEIETICHO B JII000i MO-
MEHT BPEMEHH.

0) c Bektopamu E n H, HanpaBieHue KOTOPHIX MOXKET ObITh OJHO3HAYHO ONPE/IEICHO B ONpese-
JICHHBII1 MOMEHT BPEMEHU.

B) BeKTOp E KOTOpOi1 pacnosnoxeH BIOIb OcH X

r) BekTop E KoTOpO# pacmosoxkeH BAOIL ocH Y

3. IlonsApuzanys CBETOBOM BOJHBI ICIUTCS HA TUIIBL:
a) muHeiHas1, cepudeckas, Kpyropas

0) IIoCKast, BBITyKJIas

B) JIMHEIHAS, SJUTUITHYECKAs, KpyroBas

T') JIMHEWHas, TAaHT€HCATbHAs

4. I110CKOCTh MONSAPU3ALUU — ITO MIOCKOCTh. ..

a) npoxosiias yepe3 Bekrop E u Bektop H

0) moxomsmas yepe3 Bektop E u BexTop k

B) Ipoxozsdinas yepe3 BekTop E u rpanuity pasnaena aByx cpen
) mpoxojsmias yepe3 Bektop E u Bektop k

5. [Mpunnun [Noiirenca: kaxxaas Touka BOJTHOBOTO (PpoHTA -
a) UICTOYHHK BTOPUYHBIX TJIOCKUX BOJIH

0) UCTOYHUK BTOPUYHBIX CHEPUICCKUX BOJIH

B) SIBJISIETCS. UICTOYHUKOM BOJIH C U3BMEHEHHOU 4acTOTOM

T') HE SIBJISIETCS] HCTOYHUKOM BOJIH

6. Kak u3meHuTcs 4actoTa cBeTa MpH MEpexo/ie U3 BaKyyma B MPO3PAYHYIO CPEIy C MoKa3aTeseM
IIPEIOMIIEHUS N=27

a) Yeenuuutcs B 4 pasza

0) YBenuuuTcs B 2 pasza

B) YMEHBIIUTCSA B 2 pa3a

r) He usmenurcs

7. DnexTpoontudeckuid 3PPeKT — 3To FIPEKT. ..

a) U3MCHEHHS MOKa3aTessl MPEIOMIICHHUS CPEIbl IO/ ACHCTBUEM MOCTOSHHOTO MM TIEPEMEHHOTO
AIIEKTPUYECKOTO OISk

0) M3MEHCHHMs TIOKAa3aTeNs MPEIOMIICHUSI CPEIbl MO JCHCTBUEM IMOCTOSHHOTO AJICKTPUYECKOro
T10JI51

B) M3MCHECHHUS KPUCTAJUIMIECKON CTPYKTYpPhl MaTepHaa Mol AeHCTBUEM MOCTOSHHOTO JJICKTPHYE-
CKOT'O TIOJIst

) U3MEHEeHUs1 Kod(DPHUIMEHTa TOTJIOICHUS MaTepralia Mo JCUCTBUEM IO JCUCTBUEM MOCTOSH -
HOTO HJIU TIEPEMEHHOTO 3JICKTPUIECKOTO OIS

8. IIpaBuino yactor bopa MOXHO 3anmucaTh B BUJE. ..

a) ho =En—Em
0) ho =En+ Em
B) ho = En\ Em

r) ho = En * Em

9. AHM30TPOMHOM CpeAol Ha3bIBAIOT TAKYIO CPENy. ..
a) B KOTOpOH HAOIIOACTCSl pa3IuvKre CBOMCTB CPEIbl B 3aBUCHMOCTH OT BHIOPAHHOTO HaIpaBJic-
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HUA
0) B KOTOPO# HET pa3Iuyusi CBOMCTB CPEbl B 3aBUCUMOCTH OT BHIOPAHHOTO HAIIPaBICHUS
B) B KOTOPO 3HA4YEHUS € U |1 OAUHAKOBBI
T') B KOTOPO# 3HAYCHHS € U [\ UMEIOT OTHOIICHHUE 1/2

10. Yto cBsi3bIBaCT mapaMeTp AUAIEKTPUUECKON BOCIIPUUMUYUBOCTH CPEBI ), ?
a) IUAJIEKTPUUECKYIO IPOHUIIAEMOCTh CPEJIbl C HAMPSKEHHOCTHIO MOJIS

0) MOSIPU3AIUIO CPEIbI C HATIPSHKEHHOCTHIO TTOJIS

B) (pa3y BOJHBI ¢ HANPSHKEHHOCTHIO OIS

') aMIUTUTY/ly BOJIHBI C HAPS>KEHHOCTBIO TOJIS

11. Yron bproctepa — 310 yroi, mpu KOTOPOM. ..
a) MPOLIEAIINH JIyd OTCYTCTBYET

0) OTpaKCHHBIN JTy4 HEMOJIIPU30BaH

B) OTPa)KEHHBIN Ty IMOJHOCTBIO MOJISIPU30BAH
T') YroJi OTpaKeHHsI OOJIbIIe yTiia MaeHUs

12. 3akon CHeminyca ONMMUCHIBAET. ..

a) OTpaXKEHHE CBETa Ha TPaHMIIEC pa3zelia IBYX Cpell

0) mpejoMIIeHHE CBETa Ha TPAHMIIEC pasziesa IBYX cpel
B) TMOJISIPU3AIIMIO CBETA HA TPaHUIIEC pa3zielia ABYX Cpell
T') IOTJIOIIEHNE CBETa Ha TPAaHHULIE pa3ziena IBYX Cpel

13. 3akon Mamtoca — Gu3nUecKuii 3aKOH, BRIPAYKAIOIIUNA 3aBUCUMOCTb. ..

a) OTpaXKEHHE CBETa Ha TPaHMIIEC pa3zelia IBYX Cpell

0) mpejoMJIeHHEe CBETa Ha TPAHMIIE paszesa IBYX cpel

B) MOTJIOIICHUS CBETA B MOJISIpU3ATOPE

I') IHTEHCUBHOCTH JIMHEHHO-TIOJISIPU30BAHHOTO CBETA MOCIIE €r0 MPOXOXKIECHUS Yepe3 MOIIpr3aTop
OT yIIa MCKAY MJIOCKOCTAMHU IMOJIApU3aAlUN TTaAa0IICT0 CBCTA U IMMOJIApU3aTOpa

14. SIBnsercs nu teruoBas nuddy3us HOCUTENEH 3apsiia OJHUM U3 MEXaHH3MOB MPOCTPAHCTBEH-
HOTO TIepepacIpeiesIieHrst HOCUTENeH 3apsiaa

a) na

0) Her

B) Tonbko B MeTasuiax

r) TonbKo B )KUIKOCTSIX

15. ®oropedpakTuBHbIil A3GHEKT — 3TO FIPGDEKT ...

a) I3MEHEHHUS TTOKa3aTells MPEIOMIICHUS M0 IEHCTBUEM CBETA

0) m3meHeHus KodhHUIIMEHTa OTPaKeHHsI TI0]] ICUCTBUEM CBETa

B) M3MEHEHUS TOKa3aTels MPEJIOMIICHUS CpPeAbl MOJA JeHCTBUEM MOCTOSHHOTO 3JIEKTPUUYECKOrO
oJIst

') HUYETO U3 NIEPEUUCIIEHHOTO

16. B cpenax, ¢ KakuM TUIIOM HETMHEHHOCTH BO3MOKHA I'€HEPALINS BTOPOU FapMOHUKU?
a) TOJBKO B IMHEHHBIX cpelax

0) B cpeax ¢ KyOMUHOW HETMHEHHOCTBIO

B) B Cpe/ax ¢ KBaIpaTHIHON HEJTMHEHHOCTHIO

I') HET IPaBUJILHOTO OTBETA

17. IlposiBnenue GotopedpakTuBHOro 3¢hdhexra MpoOUCXOIUT, ECIIH B pacCMaTpUBaeMoil cperie pas-
BUBAIOTCS CJIEAYIOIINE SIEMEHTapHBIC TTPOIIECCHI. . .

a) (hoToB0O30YXIeHHE CBOOOTHBIX HOCUTEINEH SJIEKTPUUECKOTO 3apsiia

0) mpocTpaHCTBEHHOE IIepepacipeielieHIe HOCUTENEeH 3apsiia
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B) MOJYJISILIUA [TOKA3aTeNsl MPEJIOMIICHUS CPeIbl
T') BCE OTBETHI BEPHBI

18. IndpaknmonHas 3¢HEeKTUBHOCTh (HOTOPEhHPAKTUBHBIX PEIICTOK OMPEICISIETCS C TTOMOIIIBIO

a) ®opmynsl KorenpHuka
0) ®opmysbl DiHIITEHHA
B) ®opmyinel Opaynrodepa
r) ®opmyssl Konepauka

19. AkycroonTrueckuit 3pdekt — 3To ABICHUE B3aUMOJCHCTBUS ...

a) CBETOBBIX BOJIH C aKyCTHYECKHMHU BO3MYIIIEHUSIMHU, PAcIIpOCTPAHSIONIMMUCS B HEYIIPYTOH cperie
0) CBETOBBIX BOJIH C aKyCTUYECKUMH BO3MYIICHUSMH, PACTIPOCTPAHSIOIIUMHUCS B YIIPYTOM cpere
B) aKyCTHUYECKHUX BOJIH C CBETOBBIMH BO3MYIICHUSIMH, PACTIPOCTPAHSIONIMMUCS B YIIPYTO cpefie
I') aKyCTUYECKHX BOJH C CBETOBBIMH BO3MYIICHUSMH, PACIIPOCTPAHSIOIIMMHUCS B HEYIIPYTol cpesie

20. KeppoBckrMH cpeiaMy Ha3bIBAOT CPEABI. . .
a) JIMHEWHBIC

0) ¢ KyOMYHOU HETMHEHHOCTHIO

B) C KBaJIpaTHYHON HEITMHEHHOCTHIO

I') HET MIPaBUIILHOTO OTBETA

14.1.2. Tembl KOHTPOJILHBIX PadoOT
1. PacnpocTpaneHue cBeTa B HAIPaBISIOIMNX CTPYKTYpax

14.1.3. 3auér
TEMA: OcHOBHBIE MOJIOXKEHUS (PU3UIECKON ONTHUKU.

1. MatepuajibHOCTb 3JIEKTPOMarHUTHOTO TOJIS.

2. BexTopsbl, XapaKTepu3yollye 2IeKTPOMAarHUTHOE TOJIE.

3. YpaBHeHnust MakcBenia B MHTETpajbHOU (opMme.

4. Teopembl BEKTOPHOTO aHAJIM3a JIJISl CBSI3U XaPaKTEPUCTUK CKAJISIPHBIX U BEKTOPHBIX MOJIEH.
5. YpaBHenus MakcBena B nudepeHnuansHoi popme.

6. MarepuasibHbl€ YpaBHEHHUS.

7. I'paHUYHbIE YCIOBUS JUIsl HOPMAJIbHBIX COCTABIISIONIMX JIEKTPUUECKOTO MOJIS.
8.I'paHu4HbIC YCIOBUS ISl HOPMAJIbHBIX COCTABISIONINX MAarHUTHOTO IOJIS.

9. I'paHn4HbIE YCIOBUS JUIsl TAHT€HIIUAIBHBIX COCTABISIOUIUX NIEKTPUUECKOIO MOJISL.
10. I'pannuHble yclI0BUS AJI TAHT€HIUATBHBIX COCTABIISIONINX MAarHUTHOTO MOJIS.

11. BonHoBo€ ypaBHEHME ISl AIEKTPUYECKOIO 1 MATHUTHOI'O BEKTOPOB.

12. Ilimockure BOJHBI KaKk MPOCTEHIee pElICHUE BOJIHOBOTO YPaBHEHUS.

13. CumBonmueckasi popma 3amucH IS MOJIs TUIOCKHUX BOJH.

14. PactipocTpaHeHK€e TIIOCKOW BOJIHBI B POX3BOJILHOM HAIIPaBJICHHH.

15. IlonepeyHas CTpyKTypa I0JIs IVIOCKUX BOJIH.

16. ITonspuzanus ceeta. HemomnsipuzoBanHbli cBeT. YaCTUUHO MOISPU30BAHHBIN CBET.
17. JIuneitnas, Kpyronasi, JUIMOTHYECKAsS] ITOJIIPU3ALIUSL.

18. TlonsipuzanioHHbIE ANIEeMEHTHI. JJUXpOu3M U ONTHYECKasi aHU30TPOIIHSI.

19. Tlonsipu3anioHHbIE TPU3MBI.

20. ®a30Bbl€ TUIACTHHKHU.

TEMA: Ontuka orpaHM4€HHBIX CBETOBBIX ITYYKOB

21. IlonsiTue yriaoBOro CreKkTpa MIOCKUX BOJIH.

22. TlpubnmkeHHOE pernieHne AUQPPAKIMOHHBIX 3a7ad Ha OCHOBE YIJIOBOTO CIEKTpa IUIOCKHX
BOJIH.

23. IlapabonudecKkoe ypaBHEHHE.

24. T'ayccoB cBeTOBOI Iy4oK. OCHOBHBIE CBOMCTBA, MOJIE TayCCOBA MyYKa.
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25. Beicuiue rayccoBbl MOJIBL.

26. CyTh ¥ TOCTOMHCTBA METOJIOB ONTHYECKOW 00pabOTKH MH(MOPMAIIHH.
27. IlpeobpazoBanne Oypbe B ONTHUECKON CHCTEME.

28. [IpocTpancTBeHHas! (GUIBTPAIHS B ONITHYECKUX CHCTEMaX.

TEMA: OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM (DM3WKHM M KBAHTOBOM ONITHUKH

29. Iloctosnnas [lnanka u moctynatel bopa Kak OCHOBHBIE MOJIOKEHHUSI, TOCTY>KUBIIUE TOTYKOM
JUTSl pa3BUTHSL KBAHTOBBIX MIPE/ICTABIICHUN.

30. Bosinbl ne bpoiins, ux BeposSTHOCTHAS TPaKTOBKa. KOpmyCKysipHO - BOJIHOBOU JTyau3M.

31. CooTHOLIEHNS HEOTIPEAEIEHHOCTEM.

32. Oneparopsl U (HU3UYECKUE BEIIMYMHBI B KBAHTOBOW MexaHHKe. [IoHSITHE camMOCOMpsyKEeHHOTO
oreparopa.

33. CoOcTBeHHBIEC (PYHKIIMU U COOCTBEHHBIC 3HAUYCHUS omepaTtopoB. [IpuMepsl AUCKPETHOTO U He-
IIPEPBIBHOTO CIIEKTPOB.

34. 'apMOHMYECKHIT OCUUIIISATOP.

35. YpaBuenue lllpeaunrepa.

36. UnaynupoBaHHbie W CIIOHTaHHBIE Tiepexoapl. Koadduiments DUHINTEIHA U COOTHOILIIEHNE
MEXy HUMH.

37. DHepreTuuecKrue ypOBHU CBOOOTHBIX MOJICKYJI.

38. BzaumoneicTBUE 3JEKTPOMarHuTHON BOJIHBI C IByXYPOBHEBOM KBaHTOBOI cucteMoil. Kuneru-
YeCKHEe ypaBHEHUS AJIs ABYXYPOBHEBOI KBAaHTOBOI CHCTEMBI.

Tema: [TpuHLIUIIBI TOCTPOEHUS Ja3€pOB U OOJIACTH X IPUMEHEHUS

39. [loHsTHE OTPHUIIATENHHON TEMIIEPATYPHI B KBAHTOBBIX CUCTEMAX.

40. EcrtecTBeHHass WIMpUHA CHEKTPAJIbHON JMHHMU. YIIMPEHUE CIEKTPAJIbHOM JMHMM 32 CYET
CTOJIKHOBEHHH.

41. JlonmiepoBCKOe YIIMPEHHUE CNIEKTPalIbHON JUHUU. [IOHITHE OZHOPOAHOIO M HEOJAHOPOIHOTO
YIIMPEHHUS.

42. CnocoOblI 1oy4eH!ss ”HBEPCUH HACEIIEHHOCTH B JIByXYPOBHEBBIX KBAHTOBBIX CHCTEMaX.

43. IlonyyeHue MHBEPCHM HACEJIECHHOCTEH B JBYXYPOBHEBOW KBAHTOBOW CHCTEME IyTEM MPO-
CTPAHCTBEHHOTO pa3/Ie/IEH!Us YaCTHUL[ C PA3HbIM 3HEPTETUUECKUM COCTOSIHUEM.

44. MHOrOypOBHEBBIE CXEMBI JIJIs1 JOCTH>KEHHSI HHBEPCUM HACEIICHHOCTH.

TEMA: PacnipocTpaHeHr€e CBETOBBIX BOJIH B MaTepHAIbHBIX Cpellax

45. IInanapHblil ONTUYECKUN BOITHOBOI.

46. Mo/ibl mJ1aHapHOTO BOJHOBO/IA.

47. BonnoBoe ypaBHenue aia TE- mog.

48. Pemenue juist moseil miaHapHOTO BOJHOBO/IA.

49. JIucnepcuoHHOE ypaBHEHHUE TJIIaHAPHOTO BOJIHOBO/A.

50. Marepuansl HUHTETPAIIbHON ONTUKH.

51. CBsA3aHHbBIE ONTHYECKHUE BOJIHOBOEI.

52. PacnipocTpaHeHuE CBETOBBIX BOJIH B IEPUOINYECKUX CTPYKTYpax.

TEMA: B3aumoeiicTBus cBeta ¢ (GU3HUECKUMH MOJISIMU

53. DnekrpoonTtudeckuii 3 Ppexr. DeHOMEHOTIOTHYECKOE OTHCAHNUE.

54. «Ilonepeunslil» 3MEKTPOONTUUECKUN MOTYJIATOP.

55. Akycroontuueckuii 3¢ext. DeHoMeHOoIOTnYeCKast TEOPHSL.

56. Pexxumbl qudpakiuun cBeTa Ha aKkycThudeckux BosiHax. Judpaknus Pamana-Harta u audpak-
uus bporra.

57. AKyCTOONITHYECKHUI MOTYJISTOP.
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58. ®oropedpakTuBHBIA dPhekT. MeXxaHU3MbI MPOCTPAHCTBEHHOTO Pa3/IeICHUs HOCUTENEH 3apsi-
na.

59. KuneTnka 3anuicu U pellakcalliy dJIEMEHTapHBIX ToJIorpaMM B MaTepuaie ¢ (OTOBOIbTaNYE-
CKMM MEXaHH3MOM TPaHCIIOPTa HOCHUTEIICH 3apsia.

TEMA: DneMeHThI HETUHEUHON ONITUKH

60. TloHATHE HEIMHEHHO — ONTUYECKOM CpeAbl M BEJINYMHA MHTEHCUBHOCTU CBETOBOTO MOJIA,
HeoOXouMast JIJIsl POSIBIICHUST HEIMHEHHO - ONITUYECKUX CBOMCTB CPEIbl.

61. BelpaxxeHue Jyisi AUICKTPUIECKON MTPOHUIIAEMOCTH CPElibl C KBAIPATUYHON HEJTMHEWHOCTHIO
¥ BO3MOXHBIE HEJIMHEHHO — onTudeckue dPPeKThl B TAKOU Cpeie.

62. BeipakeHue Uisi TUAICKTPUYECKONW MPOHHUIIAEMOCTH CpPebl ¢ KYOMYHON HEITMHEHHOCTHIO U
BO3MOKHBIC HETMHEWHO — onTudeckue d3PGEKThI B TAKOH cpere.

63. IIpocTpaHCTBEHHOE CaMOBO3JICHCTBHE CBETOBBIX IYYKOB B Cpelleé ¢ KyOMYHOW HEIMHEWHO-
cTh10. [IpocTpaHCTBEHHBIE ONITUYECKUE COUTOHBI.

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanue npoCTpaHCTBEHHOTO CaMOBO3ACHCTBUS CBETOBBIX ITYYKOB B HEJIMHEHHO - ONTHYE-
CKOM cpene
HccnenoBanue nepuoanyeckux (azoBbIX 3JIEMEHTOB, (OPMUPYEMbBIX HEKOT€PEHTHBIM H3JIYyYEeHHU-
eM B kpuctaiuie LINbO3 ¢ ¢poTouyBCTBUTENBHOM TOBEPXHOCTHIO

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMyllecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE Pa0OTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI M MHBAIMIOB TPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- NPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 11 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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