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 ITPOTPAMMA JTUCHUATUIMHBI
IInasMOHHBIE KOMIIOHEHTHI HH(POKOMMYHHKAIMOHHBIX CHCTEM

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenne mnoaroroBku / crenuanbHOcTh: 11.04.02 MH(okOMMyHUKAUMOHHbIE TEXHOJIOTHM U
CHCTEeMbI CBSI3H

Hampasnennocts (nmpodmnp) / cnemumanm3anus: Onruyeckne CHCTeMbl CBSI3U M 00padoOTKH
uHopMmanuu

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTeXHUKH

Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennanner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 22 22 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 56 56 4acoB
5 CamocTosiTenbHas paboTa 88 88 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 3 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 (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 rona, paccmorpeHa u onoOpena 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:

Hexan PT® K. 1O. Ilonosa
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

CornacosaHa Ha noptane Ne 30026 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHpOBaHUE Y CTYIEHTOB COBPEMEHHBIX MPEICTABICHUN O (U3NYECKUX MPUHIIUIAX (PYHKIIHO-
HUPOBAHUS U KOHCTPYKTUBHBIX 0COOEHHOCTSIX TUIA3MOHHBIX AJIEMEHTOB, BXOJSIIIUX B COCTaB ONTUYECKUX
WH()OKOMMYHHUKAITMOHHBIX CUCTEM.

1.2. 3amaum AMCHUIIIMHBI
— HW3yYEHHE OCHOBHBIX TOJOXECHHH (HU3MKH IJIAa3MEHHBIX BOJH, ONTHYSCKHX M HEJIMHEHHO-
onTHYeCKUX dPPEKTOB B MIIA3MOHHBIX ¥ IIA3MOH-TIOJIIPUTOHHBIX CTPYKTYpaX, OCHOBHBIX IMPUHIIUIIOB UX
MCIIOJIb30BaHMS B MPUOOPaX U CHCTEMax ONTHYECKON 00padoTKK MH(DOPMAIIUH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Juctumnaa «[11a3MoHHBIE KOMIIOHEHTHI WH()OKOMMYHHKAITMOHHBIX cuctem» (B1.B.JIB.2.2) ot-
HOCHUTCS K 070Ky | (BapuaTHBHAs 4acTh).

[TpenmecTBYIOMMUMI TUCIUILINHAMH, (POPMUPYIOIIMMHU HavYalbHbIC 3HAHUS, ABIsIOTCS: ['omorpa-
¢uueckre GOTOHHBIE CTPYKTYPhl B HAHOCTPYKTYPHPOBAHHBIX MaTepuaiax, MeToas! yrpaBiaeHHs ONTHYE-
CKUM u3iyuyeHueM, ONnTo3JeKTPOHHBIE aKTUBHBIE U TACCUBHBIE KOMIIOHEHTHI ONITUYECKUX CUCTEM.

[Tocnenyromumu qucuUIUIMHAMU siBIstoTCs: HayuHo-uccnenoBarensckas padora (paccpen.).

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI JTMCIUTIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCThIO OCBaMBaTh COBPEMEHHBIE U MEPCHEKTUBHBIE HANpPaBICHUS PAa3BUTHS
HNKTuCC;

— TIK-8 roTOBHOCTBIO UCIIOJIB30BaTh COBPEMEHHBIE TOCTHKECHUS HAYKU U TMepeloBble HHPOKOM-
MYHUKAI[IOHHBIE TEXHOJIOTHH, METOJIBI TIPOBEICHUS TEOPETHUECKUAX M IKCIEPUMEHTAIBHBIX HUCCIICA0BA-
HUI B HAy4HO-HUCCIIeI0BaTeNbCcKuxX paboTax B obmactu MKTuCC;

— TIK-10 roTroBHOCTBIO TIPENICTABIATH PE3yIbTAThI UCCIIENOBAHUA B (hopMe 0TUeTOB, pedepaTos,
nyOIMKaIMid U MyOMYHBIX OO0CYKICHHUH, HHTEPIPETUPOBATh U MPEICTABISTh PE3YIbTaThl HAYIHBIX HC-
CJIEZIOBAHMI, B TOM YMCJIe HA HHOCTPAHHOM SI3bIKE, TOTOBHOCTBHIO COCTABIATh MPAKTUUYECKHE PEKOMEH -
MY TT0 WCTIOJIh30BAHUIO PE3YIbTATOB HAYYHBIX UCCIIEIOBAHUM;

B pesynpTare u3ydeHus TMCIHUIIIMHBI 00YJatOIUNACS TO0JIKEH:

— 3HATh OCHOBHbIE NPUHLUIIBI U (uznueckre 3PQeKThl, 00eceynBaroIle pacpocTpaHeHHe
CBETOBBIX MOJIeH U MpeoOpa3oBaHUe X MPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYPHI B CIIOMCTHIX IIa3MOH-
MOJSIPUTOHHBIX CHCTEMaX, B TOM YHCJIE C pa3MepaMH CyOBOJHO-BOTO MaclITada; KOHCTPYKIIUH B 00IacTH
NPUMEHEHHUS HJIEMEHTOB U CUCTEM IJIa3MOHUKH;

— YMeThb OTpENeNiaTh U O0OCHOBBIBATH IEJIECOO00PA3HOCTh WCIONIB30BaHMS IIa3MOHHBIX dJIe-
MEHTOB M CTPYKTYp JUIsl pabOThI B COCTaBE ONTUYECKUX CUCTEM Iepeaadnd U 00paboT-ku nHpopmarmu; -
OPUMEHSATh Ha MPAKTUKE U3BECTHBIE METObI aHAIM3a U SKCIIEPUMEHTAIBHOTO HCCIe-I0BaHMs IIa3MOH -
HBIX U IJIa3MOH-TIOJIIPUTOHHBIX CTPYKTYp Ha OCHOBE JUAJIEKTPUYE-CKUX U MOIYINPOBOJHUKOBBIX MaTepH-
aJloB;

—  BJAJeTh METOJAMHU pacyeTa U aHajan3a XapaKTepPUCTHK OCHOBHBIX IJIa3MOHHBIX JIEMEHTOB, a
TaKXe ONTUYECKUX CHCTEM Iepeaul U 00paboTKH HH(OpMAITHH.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTopHble 3aHATUSA (BCETO) 56 56
Jlexknuu 18 18
[IpakTnueckue 3aHATHSA 22 22
JlaboparopHbie pabOTHI 16 16
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CamocrosTenpHas paboTa (BCero) 88 88
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 16 16
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 24 24
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 48 48
Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

N @]
" o o 2 g 3 =
: o ° S 9 = g
= jant © (o) < E (] s
3 3 8 S S 2 0
HasBanus pa3nenoB TuCHUATIITHHB i ) o, e, o 2 S5
= = g = 80 =
S, < < S % g
3 cemecTp
1 DnexTpoaHAMUYECKUM aHAIU3 pac- 4 4 4 16 28 | OIIK-3, TIK-
IIPOCTPAHEHMUS IIA3MEHHBIX BOJIH B CIIOU- 10, TIK-8
CTBIX CHUCTEMaX «JIUAJIEKTPUK — MPOBO/I-
HUK
2 Marepuansl IJ1a3MOHUKH U UX OCHOB- 2 4 0 16 22 | OIIK-3, IIK-
HbIE XapaKTePUCTUKU 10, IIK-8
3 MeTtozp! BO30YKIEHHS MJIa3MOHOB B 2 4 0 12 18 | OIIK-3, TIK-
CHCTEMAX «JIMIJIEKTPUK — MMPOBOIHUK 10, TIK-8
4 OCHOBBI HEJIMHEHMHOMN IIA3MOHHKH 2 4 4 16 26  |OIIK-3, IIK-
10, TIK-8
5 Henuneiinbie mpeoOpa3oBaHusi CBETO- 4 4 4 16 28 |OIIK-3, TIK-
BBIX ITOJICH B IJIa3MOHHBIX U IJIa3MOH- 10, TIK-8
MOJIIPUTOHHBIX CTPYKTYpax
6 [1ma3MOHHBIE 3JIEMEHTHI U CTPYKTYpPHI B 4 2 4 12 22 | OIIK-3, IIK-
cucTeMax mepenaadnd u 00padoTku uHGOp- 10, TTIK-8
MaIruu
Hroro 3a cemectp 18 22 16 88 144
Hroro 18 22 16 88 144
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHne pa3IesoB TUCIUILIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TIO0 JEKITHSIM)
3 =
2 =
Z > 5
HaszBanwus pasznenos Copeprxanue pa3aesioB TUCHUIITUHBI IO JEKIIUSIM 5 - S
o E
59 2 =
e 9 2
~ S
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3 cemecTp

1 DnexrpogquHamuueckuil |[IoHATHE MIIa3MEHHBIX BOJIH. BOIHOBBIE ypaBHEHUS U 4 OIIK-3,
aHaJIi3 PaCIpPOCTPAHCHHMS | PEIICHUS JI MIa3MOHHBIX MOJI. JlucrepcruoHHbIE [IK-10,
IJITA3MEHHBIX BOJIH B YpaBHEHUS TSI CIIOUCTBIX CTPYKTYP «IUIIEKTPUK — [TK-8
CJIOUCTBIX CHCTEMaxX MIPOBOJHUK» C IUIA3MOHHBIMH MOJaMHU.
«JIUAJICKTPUK — Wroro 4
IIPOBOJHUK»
2 Marepuansl [1ma3MOHHBIE U TIa3MOH-TIOJISIPUTOHHBIE CTPYKTYPBHI. 2 OIIK-3,
MJIa3MOHUKH U UX XapakTepuCTUKH MJIA3MOHHBIX BOJH. MeXaHU3MBbI 3a- [IK-10,
OCHOBHBIE TyXaHHUs CBETa B IUIA3MOHHBIX dJIeMeHTax. [ inasmon- [IK-8
XapaKTEePUCTUKHU HBIE CTPYKTYPHI JIJIsl BAIUMOTO U HH(PAKPACHOTO

JTMAna30HOB JJIMH BOJH.

Hroro
3 Meronbl Bo30yxkaeHus | [[pu3aMeHHbIE M peIIeTOYHBIC METOIbI BO30YKICHHS OIIK-3,
MJIa3MOHOB B CUCTEMAX | TUIa3MOHOB B CTPYKTYpaX «JIUAICKTPUK - POBOJI- [TK-10,
«IAMDIIEKTPUK — HUK». XapaKTePUCTUKH FJICMEHTOB BO30Y)KICHUS B ITK-8
TIPOBOJIHUK BuanMoM U MK auanasoHax IJvH BOJIH.

Hroro 2
4 OcHOBBI HEJIMHEWHOM MexaHn3MBI ONTHYECKOI HEJIMHEHHOCTH IIIIa3MOH- 2 OIIK-3,
M1a3MOHUKHU HBIX BOJIH. OCOOEHHOCTH HETMHEHHOI0 OTKIMKA I1J1a3- TIK-10,

MOHHBIX CTPYKTYP. [IK-8

Hroro
5 Henuuelinbie Bo3MoxkHBIE HETMHEWHO-ONITUYECKHE MPOIIECCHI B CH- 4 OIIK-3,
npeoOpa3oBaHUs CTEMax «IUNIEKTPHUK - IPOBOJHUKY». ['eHepanys onTu- [IK-10,
CBETOBBIX IOJIEH B YECKUX FapMOHUK, YCUIIEHUE 3JIEKTPOMarHUTHOTO [IK-8
TUTAa3MOHHBIX U IIA3MOH- | ITOJISI, TOBEPXHOCTHOE YCHUIICHHE KOMOWHAIIMIOHHOTO
HOJIIPUTOHHBIX paccesHus. [ uranTckoe yCcuiieHHe ONTUYECKUX HEIU-
CTPYKTYypax HelHocTel. | nranrckoe KOMOMHAIMOHHOE paccesHue

CBeTa.

Hroro
6 Ilna3monHble neMeHTsl | JIokanu3anus cBeTa B IIa3MOH — MOJSIPUTOHHBIX 3Jie- OIIK-3,
U CTPYKTYpPBI B CHCTEMAX |MeHTax. [[pakTudeckne MpuioKeHus: SIEMEHTHI CBS- [IK-10,
nepenadd U 00pabOTKU |34 B MHTETPAIBLHBIX MUKPOCXEMax, BO3OYKICHUE MHU- [IK-8
nHpopmauu KPOBOJIHOBOJIOB M ONTHYECKUX aHTEHH. | eHepanus

ONTHUYECKUX TAPMOHUK, YCUIIEHUE HETMHENHO-OITH-

YECKUX SBJICHUN B METamarepuasax.

Hroro 4
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Mpeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanMmenoBanne qUCIAIIINH

Ne pasaciion JTAaHHOM JAUCHUIUIUHBI, JJIS1 KOTOPBIX HCO6XO)II/IMO
HN3Y4YCHUC O6CCH€‘{I/IB3.IOH_II/IX U 00eCIIeunBaEcMBIX JUCHUITIINH

1 2 3 4

5

6

[IpenmecTByronme qUCUUILIMHBI
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puanax

1 lonorpaduyeckue GOTOHHBIE CTPYK-
Typbl B HAHOCTPYKTYPUPOBAHHbBIX MaTe- +

JIYYCHUCM

2 Mertozp! yripaBieHHUs ONTHYECKUM U3-

CTEM

3 ONTO31EKTPOHHBIE AKTUBHBIE U IT1AC-
CUBHBIE KOMIIOHEHTBI ONITUYECKUX CH-

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

(paccpen.)

1 Hayuyno-uccnenoarenbckas paboTa

+ + + +

+

+

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI

CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IUCIUIUIMHBI, ¥ BHIOB 3aHATHA

MPEICTaBICHO B Tabmuiie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHN JUCLUILIMHBL, U BUIOB 3aHS -

TUU
§ Bunrwl 3ansatuit
= = ;
o © o
5 < g_ S 8 @®opMbl KOHTPOJIS
S = 5 g 2
S & = O
bd =
OIIK-3 + + + + Ox3ameH, OtyeT no Jabopa-
TopHOI pabote, Tect
IK-8 + + + + Ox3ameH, OtueT no Jabopa-
TopHO# pabote, Tect
[IK-10 + + + + Ok3ameH, OtueT no Jadbopa-
TOpHOI1 padore, Tect

6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s

He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHnue 1a00paTopHbIX padboT

4 ¥ =
= 2 E
Q p=a=t
Q O =
= > O
Haspanus pasnenon Haumenosanue nabopatopHbix padboT zF &5
o S g
= g =
2 o 2
= o
3 cemectp
1 Onexrpoaunamuueckuii |MccnenoBanue audpakiiuy CBETOBOrO IydKa B Cpefie 4 OIIK-3,
aHaJIM3 PaCIPOCTPAHEHHUS | C IEPUOANYECKON MOMYIISIIUEN ITOKA3aTeNs MPEIoM- [IK-10,
IIJIJA3MEHHBIX BOJIH B JIeHUs IIK-8
CJIIOUCTBIX CHCTEMaX Hroro 4
«JIUIIEKTPUK —
IIPOBOIHUK»
4 OcHoBbl HenMHEHHON | MccnenoBaHue XapakTepUCTUK (DOTOHHBIX BOJTHOBO/- 4 OIIK-3,
IJ1a3MOHUKH HBIX 3JIEMEHTOB, ONITUYECKH MHAYLIUPOBAHHBIX B [K-10,
¢doropedppaktuBHOM Kpuctamie LINBO3 IIK-8
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Htoro

5 Henunelinbie dopmupoBanue (POTOHHBIX BOJTHOBOJHBIX 3JIEMEHTOB OIIK-3,
npeoOpa3oBaHuUs B oropedpaktuBHOM KpucTamuie LiNbO3 mazepHbiM [TK-10,
CBETOBBIX IOJIEH B U3JIy4YCHUEM IK-8
TUIA3MOHHBIX M TUIA3MOH- |- o o 4
MOJISIPUTOHHBIX
CTPYKTypax
6 Ilna3monHnblie neMenTHl | MccnenoBanue nepuoandeckux (a3oBbIX ONMTHUESCKUX 4 OIIK-3,
U CTPYKTYpPBI B CUCTEMAX |3JEMEHTOB ()OPMUPYEMBIX HEKOT€PEHTHBIM UCTOYHH- [IK-10,
nepeaaun U o0paboTkn | kKoM cBeTa B Kpuctauie LiNbO3 nerupoBanHoM o- ITK-8
nH(popMaIuu TpeppaKTUBHBIMU TPUMECIMHU
Hroro 4
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) puBeieHo B Tabmuie 8.1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
L v =
I -
2 =
Z > 5
HasBanus pasnenos HaumeHoBaHMEe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
o) S E
= o =
2 o 2
= S
3 cemecTp
1 OnexrpoguHamudeckuit | OnpeneneHue mia3MEeHHbIX YaCTOT B CTPYKTypax Ha 4 OIIK-3,
aHaJIM3 PaCIPOCTPAHECHHSI | OCHOBE Pa3HBIX KOMOWHAIIMA MaTepPHAIOB. [IK-10,
TJIa3MEHHBIX BOJIH B TIK-
na3zMe o1 Wroro 4 8
CJIOUCTBIX CHCTEMax
«IURJICKTPUK —
MIPOBOJHUK»
2 Marepuasl Pacuet mapameTpoB MJ1a3MOHHBIX 3JIEMEHTOB J1JI BU- 2 OIIK-3,
MIa3MOHHUKU U UX numoro u MK nuana3oHOB IJIMH BOJIH CBETa TIK-10,
OCHOBHBIC Pacyet 0CHOBHBIX XapaKTEpPUCTUK IJIA3MOHHBIX BOJH 2 IIK-8
XapaKTCPHCTHKH B (DOTOHHBIX CTPYKTYPAX «JIUDIIEKTPHUK - MPOBOTHHUK
Hroro
3 Metozp! Bo30yxkaeHust | PacueT mapamMeTpoB 3J1€MEHTOB BO30YKICHUS I1J1a3- OIIK-3,
IJIa3MOHOB B CUCTEMAX | MOHOB B CTPYKTYpax Ha OCHOBE JIUAJIEKTPUKOB [IK-10,
«IUDIIEKTPUK — [IK-
JUICKTP Hroro 4 8
MIPOBOJHUK»
4 OcHoBwl HeUHEHHON | PacueT 3peKkTUBHBIX HEMMHEHHBIX TAPaAMETPOB 4 OIIK-3,
M1a3MOHUKHU MIa3MOHHBIX DJIEMEHTOB TIK-10,
Hroro TIK-8
5 Henunelinbie Pacuer xapakTepucTUK CBETOBBIX MOJIEH B IUIA3MOH- OIIK-3,
npeoOpazoBaHus HBIX 3JIEMEHTax [IK-10,
CBETOBBIX IOJIEN B Hroro 4 ITK-8
IJIa3MOHHBIX U TUIa3MOH-
TOJISIPUTOHHBIX
CTPYKTypax
6 [1na3zmoHHbIE 311eMEHTHI | PacueT XxapaKTepUCTHK IJIA3MOHHBIX CEHCOPOB 2 OIIK-3,
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U CTPYKTYpHI B cucteMax | toro 2 [1IK-10,
nepenadu 1 00padboTKu IK-8
uHbOpMaIu

Hroro 3a cemectp 22

Bunel camocrosiTensHOM paboThl, TPYAOEMKOCTh U (pOpMHpyeMble KOMITETEHIINH TPEICTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus paznenos z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
Y <
= S
3 cemecTp
1 Onexrpoqunamuueckuil | IlogroroBka k nmpaxkTuye- 8 |OIIK-3, |Oruer o mabopaTopHOi
aHaJIU3 PaCIPOCTPAHEHHS | CKUM 3aHSTHUSIM, CEMUHA- [IK-10, paborte, Tect, Dx3ameH
IIJIJA3MEHHBIX BOJIH B pam IIK-8
CITOMCTRIX CHCTEMaX [IpopaboTka TeKIIHOHHOTO 4
«IIUDIIEKTPUK — Mareprana
MIPOBOTHUK»
OdopmieHre 0T4ETOB 110 4
nabopaTOpHBIM paboTam
Hroro 16
2 Marepuaisl [ToaroroBka k mpakTuue- OIIK-3, |Otuer mo 1abopaTtopHOi
MIa3MOHHUKU U UX CKHMM 3aHSITHSIM, CEMHUHA- TIK-10, pabote, Tect, Dx3ameH
OCHOBHBIE pam I1K-8
XapaKTCPHCTHKH [TpopaboTka TeKIHOHHOTO 4
MaTepuaita
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
Uroro 16
3 Metozp! Bo30ykaeHus | [logroroBka k mpakTuye- OIIK-3, |Tecrt, Ok3ameH
IUIa3MOHOB B CHCTEMAaX CKHM 3aHSITHSIM, CEMHHA- TIK-10,
«IHUDJIEKTPUK — pam IIK-8
TIPOBOJIHIK [TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Uroro 12
4 OcHoBbl HenuHeMHON | IloaroroBka k mpaxkTuye- OIIK-3, |Oruer no jabopaTopHOi
TUTA3MOHUKH CKHM 3aHSITHSIM, CEMHHA- T1K-10, pabore, Tect, Dk3ameH
pam ITK-8
[IpopaboTKa JIEKIIUOHHOTO 4
MaTepuana
OdopmieHre 0TYETOB 10 4
nabopaToOpHBIM paboTam
Hroro 16
5 Henunetinbie [ToaroroBka k mpakTuue- 8 |OIIK-3, |Otuer mo maboparopHOH
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npeoOpa3oBaHuUs CKHM 3aHSITHSIM, CEMHHA- T1K-10, pabore, Tect, Dk3ameH
CBETOBBIX IOJIEH B pam IK-8
TUTaSMOHHBIX 1 1LTa3MOH- [TpopaboTka JIEKITMOHHOTO 4
MOJIIPUTOHHBIX
OJIpUTO Marepuaia
CTPYKTypax
OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Htoro 16
6 IIna3zmonHbie 3neMenThl | [loaroToBka K nmpakTuyie- 8 OIIK-3, |Tect, ODx3ameH
U CTPYKTYpBI B CUCTEMax | CKHMM 3aHSATUSAM, CEMHUHA- [1K-10,
nepenayn u 00paboTKH pam ITK-8
nH(popMaruu
(popman [IpopaboTka JIEKIIMOHHOTO 4
Marepuaa
Hroro 12
Hroro 3a cemectp 88
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa
HTtoro 124
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcumanbHBIN MaxkcuMalibHBIN
OneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
Otuet no nmabopaTopHOii 15 15 15 45
pabore
Tect 10 10 5 25
Hroro makcumym 3a nepu- 25 25 20 70
on
DK3aMeH 30
Hapacraromum ntorom 25 50 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basnel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OasioB 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. OcHoBBI (pu3HUECKOlM U KBAaHTOBOM onTukU: YuebHoe nocobue / lllannapos B. M. - 2012. 197

c. [Onextponnsii pecypc]| - Pexum moctyma: https://edu.tusur.ru/publications/750, nata oOparmieHwus:
08.06.2018.

12.2. lonostHUTEILHAS JIATEPATYpa
1. Hrnaros, A.H. OnTosnekTpoHrka 1 HaHOGOTOHUKA [DJIEKTPOHHBINA pecypc] : ydeOHOe T0Cco-
oue / A.H. UrnatoB. — OnekrpoH. nan. — Cankr-IlerepOypr : Jlanb, 2017. — 596 c. — Pexum pocty-
na: https://e.lanbook.com/book/95150. [DnekTpoHHBIH pecypc] - Pexxum JOCTYyTIa:
https://e.lanbook.com/book/95150, nara o6pamenus: 08.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. HccnenoBanue XapakTepUCTUK (POTOHHBIX BONHOBOJHBIX JIEMEHTOB, ONTUYECKU UHIYLHPO-
BaHHBIX B (poTopedpakTuBHOM Kprctamie LINBO3: Meroaudeckue yka3anus K J1abopaTopHoil padore /
[Mangapos B. M., besnmambiii A. - 2017. 16 c. [DnexrpoHHblii pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/6837, nara oopamenus: 08.06.2018.

2. ®opmupoBaHue (HOTOHHBIX BOJHOBOJHBIX JJIEMEHTOB B (HOTOpepaKTHBHOM KpUCTaJlIe
LiNbO3 nazepHbiM n3nmydeHueM: Meronudeckue ykasaHus K JaboparopHoit padote / [llanmapos B. M.,
besmaneiii  A. - 2017. 20 c. [OnekTpoHHBI  pecypc]| - Pexum  pocrtyna:
https://edu.tusur.ru/publications/6838, mara oopamenus: 08.06.2018.

3. MHccnenoBanue audpakiuy CBETOBOTO My4yKa B Cpefie C MEPUOANYECKON MOAYISAIMEN MmoKa3a-
TeJsl MpeioMIIeHUsT: MeTofmuecKue yKazanus K JaboparopHoit padote mis cryneHToB / [llangapos B. M.,
Tpenuxun II.  A. - 2011. 7 c. [OnektpoHHsli pecypc] - Pexum  gocrtyna:
https://edu.tusur.ru/publications/72, nata oopamenus: 08.06.2018.

4. HWccrnenoBaHue NepHOAMYECKUX (DA30BBIX ONTHYECKUX DJIEMEHTOB (DOpPMHUpPYEMBIX HEKOre-
PEHTHBIM MCTOYHHUKOM CBeTa B Kpuctayuie linbo3 snerupoBanHoM (oTpedpakTUBHBIME MpUMecsMU: Me-
TOIMYECKHUE YKa3aHUs K jJabopaTtopHo padore mist ctyaeHToB / Kanmy A. B., [llanmapor B. M. - 2011. 8
c. [Dnextponnslii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/74, nara oOpamieHUs:
08.06.2018.

5. OcHOBBI (U3NYECKONW M KBAHTOBOW ONTHKH: YUYEOHO-METOAWYECKOE MOCOOUE MO MpaKTHye-
CKHMM 3aHATHSIM M camocTosaTensHoi padote / [llanmapos B. M. - 2013. 57 c. [DnekTpoHHBIH pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/2888, nata oopamienwus: 08.06.2018.
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
1. PexoMeHIyeTCs UCMOIb30BaTh MPOeCCHOHATbHbIE U HH()OPMAMOHHBIC 0a3bl TaHHBIX, CITH-
COK M aJipeca KOTOPBIX TOCTYITHBI IO cchuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M MIPOrpaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI

VYuebHo-BeIuHCTUTENbHAS Jabopatopust uM. E.C. KoBanenko «JlabopaTtopusi BOJIOKOHHO-OIITHYE-
CKUX JIMHUH CBSI3U U U3MEPEHUID)

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTOpUs Ui IPOBEICHHs 3aHATHI 1a00paTOpHOTro THIIA,
yueOHasi ayIuTOpHsl JAJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIA, TOMEIIEHHE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMEILIEHHUE IS IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTallUi, TOMEIIEHNE JJIs1 TPOBEEHUSI TEKYIIIET0 KOHTPOJIS M MPOMEKYTOUHOM aTTecTaluu

634034, Tomckas o6nacts, T. Tomck, Bepmmnuna ynuna, a. 47, 3336 aya.

Onucanune UMeroIerocs 000py10BaHUs:

- Kommnbrotepusie pabouune cranuuu (8 mr.);

- 'eHepaTop oNTHYECKUX U IIEKTPHUUECKUX UMITYITHCOB KOMOMHHpOBaHHBIH OI'5-87 (3 mT.);

- BartmeTp mornomaemoit momHoctu ontudeckuii OM3-65 (4 mrt.);

- BarrmeTp normnomaemoit momuoctu ontudeckuit OM3-66 (1 mT.);

- 'enepatop ummnynscos ['5-54 (1 mt.);

- Ocummnorpag C1-75 (2 wr.);

- Octnorpad C1-73 (1 mwr.);

- Usmepurens kordpdunmenta ommobok 8§32 (1 mr.);

- 'eneparop curnanos ontudeckuit OI'4-162 (1 mr.);

- 'enepatop BbicokouacToTHbIM CIITI'4-102 (1 wrT.);

- OITY (1 mwr.);

- Kommnext ais cBapku ontuyeckoro BojokHa KCC-111 (1 mT.);

- Kommnekr ans cBapku ontudeckoro Bojgokaa KCC-121 (1 mrT.);

- bnok unnukarun OMK3 (2 miT.);
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- Uctounuk nmocrossuHoro Toka b5-21 (1 mr.);

- McTtounnk nuTaHus mocTostHHOTO Toka b5-45 (1 mT.);

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

- JleMoHcTpanmoHHoe 000pya0BaHKe /ISl Tpe3eHTanui (mpoekrop 1 mT., 3xkpan 1 mrT.) ;

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

- JJabopatopHsIii cTreH "BonoKOHHO-ONTHYECKAst TUHUS CBSI3U";

- JlJaboparopHbIii KoMITIEKC "BOTOKOHHO-ONITUYECKUE CHCTEMBI IepeIadn JaHHBIX C BpEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KaHAJIOB';

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

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

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Adobe Reader

— Micran Graphit

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

Jlaboparopus I'TIO «OnTosnekTpoHuKa»

ydeOHast ayuTOpHs ISl IPOBENICHHSI 3aHITHH PAKTUIECKOTO THIIA, ydeOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHI Ja00OpaTOpHOrO THUMA, yuyeOHas ayIuTOpus AJIS MPOBENEHHS 3aHATUH CEMHHAPCKOTo
TUNA, TIOMEIICHHE JUTsI TPOBEISHHS TPYNIOBBIX W WHIUBUAYAJIbHBIX KOHCYIIBTAIIUH, TIOMEIIECHHE s
CaMOCTOATENIHON PabOThI

634034, Tomckas obnacts, . Tomck, Bepmuauna ynwua, 1. 47, 3296 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommnbrotepusie paboune cranuuu (6 mr.);

- Anmmaparypa LIBOJIT Tpancnopt-8x30 (2 kpeiita B cToiike 19”);

- Ocummnorpad nudposoit Tektronix TSD 2012B (1 mt.);

- I'eneparop curnanos SFG-2110 (1 wr.);

- Boastmetp uudposoit GDM-8145 (1 wT.);

- Ocuumnorpad GOS 620FG (1 miT.);

- Uctounnk nutanus GPS-4251 (1 mr.);

- Crena auis 3anucu roorpadgudyeckux AUQPaKIMOHHBIX PEIETOK Ha (POTONOIMMEPHBIX MaTepua-
nax (1 mr.);

- Cron ontuyeckuit Standa (omopsr (4 mT.), ctonemnuna (1 mr.));

- AHanu3atop na3zepHbiX myukoB BS-FW-FX33 (1 mrt.);

- Jlazep LSD-DTL-317 (1 mr.);

- JJazep He-Ne JIT'H - 207 (2 mt.);

- Kommuiekt crienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpammHoOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Mathworks Matlab

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1. Kakas myiHa BOJTHBI COOTBETCTBYET HH(PPAKPACHOMY U3ITYUCHHIO?
a) 0,3 MKkM
0) 0,6 MKkM
B) 0,5 MKM
r) 1 Mkm

2. KakoBa cKOpOCTb CBETa B BaKyyme?
a) 340 m/c

0) 3x10e8 m/c

B) 3x10e6 M/c

r) 3x10e9 m/c

3. Kakue yacTuiipl mepeHoCAT ONTUYECKYIO SHEPTUIO?
a) GOTOHBI

0) hoHOHBI

B) DJIEKTPOHBI

T') YaCTHIBI ONTHYECKYIO SHEPTUIO HE TIEPEHOCST
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4. CBeToBbBIE MYYKH C MOTIEPEYHBIM paclpeae/iCHHeM WHTCHCUBHOCTH, ONHMCHIBacMbIe (pyHKIHEH
exp(-r2/h2), Ha3pIBaIOTCAL. . .

a) TayCCOBBIMU ITyYKaMHU

0) O6ecceneBbIMH ITyYKaMHu

B) MydKamu DUpu

') p€30HaTOPHBIMU ITyYKaMH

5. Kakum tomxkeH ObITh MOKa3aTelNb MPEIOMIICHHUS CePLIEBUHBI ONTUYECKOr0 BOTHOBOAA nl OTHO-
CUTEJILHO MOKa3aTelIs MPeJIoMIICHUs 0007109KH n2?

a)nl=1

6)n 1>n2

B)n 1<n2

r)nl=n2

6. KakoBa CKOpOCTh pacrpOCTpaHEHUS 3JIEKTPOMATHUTHOW BOJIHBI B BOJIHOBOJIE, UMEIOIIEM MOKa-
3arenb NpeNoMIIeHUs n = 3:

a) 340 m/c

0) 3x10e8 m/c

B) 10e8 m/c

r) 10e5 m/c

7. YcinoBreM NPOSBICHUS ONTUYECKON HEJTUHEHHOCTHU CPEIbI SIBIISETC. . .

a) 3aBUCUMOCTb JAUNIEKTPUUECKON MPOHUIIAEMOCTH MaTepHaja OT UHTEHCUBHOCTHU CBETa

0) 3aBUCHUMOCTH TUAJIEKTPUYECKOM MPOHUIIAEMOCTH MaTepuaia OT JJIMHBI BOJIHBI CBETA

B) 3aBUCHUMOCTb JU3JIEKTPHUUECKON MIPOHULIAEMOCTH MaTepHralia OT MOJIPU3ALUN U3ITy4YEeHUS
I') 3aBUCUMOCTD JIUAJICKTPUYECKOI MPOHUIIAEMOCTH MaTepHaia oT (ha3bl BOJHBI U3TyUYCHHUS

8. Cyl1ecTBYIOT CIEAYIOIINE BUAbI MOJIIPU3AIIMN CBETOBBIX BOJIH:
a) JIMHEeWHas, cepudeckas, Kpyronas

0) TuIoCKast, BBITyKJIast

B) IMHCHHAS, SJUTUIITUYECKAsT, KPYTroBast

T') TUHEWHAs, TAHTeHCaIbHAs

9. DnemeHTOM, PEOOPA3YIOIIKUM COCTOSHUE MOJISIPU3ALIMU CBETOBOI BOJIHBI, SIBISETCS. ..
a) JINH3a

0) (bha3oBas ruTacTUHKA

B) CBETOHUIIBTP

T) Ipu3Ma

10. B ciydae ecnu qudNeKTpudeckas BOCHIPUUMYUBOCTD CPEbl HE 3aBUCUT OT HAMPSKEHHOCTHU
CBETOBOTIO MOJIs, Cpesia SBISEeTCH. ..

a) HeJIMHEUHOMU

0) OAHOPOTHO

B) JIMHEIHOM

T') aHU30TPOITHOM

11. Yron nagenus, npu KOTOPOM OTPaKEHHBIN JTy4 MOTHOCTHIO TOJISIPU30BaH, HA3bIBAETCH ...
a) yriom ["aycca

0) yrinom bproctepa

B) yriioM Papanes

r) yriom CHemnyca

12. B cpenax, ¢ KakuM TUIIOM HEJTMHEWHOCTH BO3MOKHA F€HEpalusi BTOpOr TapMOHUKH?
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a) TOJIBKO B IMHEMHBIX cpeax

0) B cpenax ¢ KyOMYHOU HETMHEHHOCTHIO

B) B CpeJlax C KBaJpaTUUYHON HEITMHEHHOCTHIO
I') HET IPABUIILHOTO OTBETA

13. KeppoBckuMu cpeiaMu Ha3bIBatOT CPEIBI. ..
a) JINHEWHbIE

0) ¢ KyOMYHOM HETMHEHHOCTHIO

B) C KBaJIpaTUYHON HEIMHEHHOCTHIO

') HET MPaBUILHOTO OTBETA

14. Cpena, cBOIICTBAa KOTOPOIl B pa3jIMYHbBIX HAMPABJICHUSAX PAa3IMYHBI, HAPUMEp, Cpena, KoTopas
JUIsl pa3HbIX HAMpaBJICHUN CBETOBOW BOJIHBI MMEET Pa3HbIE 3HAYCHMSI MOKa3aTelsl MPeIOMIICHHs], Ha3bIBa-
ercsl...

a) U30TPOIHOM

0) aHM30TPOITHOM

B) OJIHOPOAHOM

T') HEOJHOPOTHOM

15. T'eoMeTpuveckoe MECTO TOUEK, B KOTOPBIX (ha3a BOJHBI OJMHAKOBA, Ha3bIBACTCH. . .
a) BOJTHOBBIM ()pOHTOM

0) aMIIUTYTHBIM (PPOHTOM

B) MOJISIPU3AIIMOHHBIM (DPOHTOM

T') INIOCKUM (POHTOM

16. CeeroBas BonHa ¢ Bektopamu E u H', HanpapieHnue KOTOPBIX MOXKET ObITh OIHO3HAYHO OIpPE-
JIEJICHO B JIF000 MOMEHT BpeMEHHU B JIF000# TOUKE IPOCTPAHCTBA, HA3bIBACTCH. ..

a) OTpeeIICHHON

0) dhazoBoit

B) TIOJIIPU30BAHHOMN

') UHTErpaIbHON

17. Dddexr poropedpakunu 3aKiIrouaeTcss B U3BMEHEHUH. . .
a) ONITHYECKOTO TOTJIONICHUS

0) mokasaresnsi IpeIoMICHHS

B) ONITHYECKOTO MPOITYCKAHUS

r) K03 UIHEHTA CBSI3H MO

18. DnexTpoonTrueckuii 3hdexr 3aKmoyaeTcs. . .

a) B I3MEHEHUH ITOKa3aTelIsl MPEIOMIICHUS CpeIbl IO IeHiCTBUEM U3MEHEHHS TeMIIepaTyphbl

0) B M3MEHEHUM TOKa3aTelsl MPEJOMIICHHUSI Cpebl MOJ ACWCTBUEM MPUIIOKEHHOTO (PU3UUECKOTO
BO3IEHUCTBUI

B) B M3MEHEHHH TOKa3aTels MPEJIOMIICHHUS CPelbl MOJ JeHCTBUEM NPUIOKEHHOTO MOCTOSHHOTO
WU TIEPEMEHHOTO JIEKTPUIECKOTO OIS

I') B U3MEHEHUH 110Ka3aTesIsl MPEIOMIICHHUS CPEeIbl 10T IEHCTBHEM MarHUTHOTO OIS

19. IIposiBinenue GoropedpakTuBHOro 3¢hhexra MpOUCXOIUT, ECIIH B pacCMaTpUBaeMoil cperie pas-
BUBAIOTCS CIIEAYIOIINE SIEMEHTapHBIC TPOIIECCHI. . .

a) (hoToBO30YXIeHHE CBOOOTHBIX HOCUTEINIEH SJIEKTPUUECKOTO 3apsiia

0) mpocTpaHCTBEHHOE IIepepacipeielieHIe HOCUTENEeH 3apsiia

B) MOJYJISILIMS TIOKA3aTelisl IPEIOMIICHHS CPE/IbI

T') BCE OTBETHI BEPHBI

20. [IpocTpaHCcTBEHHOE TIEpepacIpeiesieHne HOCUTENEH 3apsiaa MOXKET ObITh 00YCIIOBJICHO. ..
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a) TeroBol nuddy3uen

0) npeiidhom HOCHUTEIEH 3apsia

B) (poTOBOIBTANUECKUM IPPEKTOM
T') BCE OTBETHI BEPHBI

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Tumbl BOTHOBOIHBIX (DOTOHHBIX CTPYKTYp — IUIAHAPHbIE, KaHAJIbHbBIC, BOJOKOHHBIE. MOJIBI 130-
TPOIHBIX IUIAHAPHBIX BOJIHOBOJIOB. BOJIHOBBIE ypaBHEHMS U PELLEHUS JJIsl HANIPaBJIIEMbIX MOJ (BH] IO-
Jieil B HaNpaBJIAIOUIeH U MPUIIETAIOLINX 00JIACTAX).

2. luciepcuoHHbIE ypaBHEHUS i IJIJAHAPHOTO BOJHOBOJA C Pa3sHBIMU MPO(UISAMU MOKa3aTess
IIPEJIOMIICHUS.

3. CucteMbl CBSI3aHHBIX ONTHYECKUX BOJHOBOAOB. [loHsATHME MUCKpeTHON audpakuuu cBeTa B
MHOT'03JIEMEHTHBIX BOJIHOBOJHBIX CTPYKTYpax.

4. BonHoBo/HBIE (POTOHHBIE CTPYKTYPHI ISl BUIUMOTO U MH(PAKPACHOTO IUANa30HOB JIMH BOJIH.

5. Hanopa3smepnsie cBeToBble 110J1s. [Ipumeps! HaHonosel. HaHOBOIIHOBOIBI.

6. [11a3MOHBI ¥ TOBEPXHOCTHBIH MJIa3MOHHBIN PE30HAHC.

7. MexaHu3Mbl ONTUYECKON HEIUHEHHOCTU IUIJIEKTPUYECKUX U IOJIYIPOBOJHUKOBBIX MaTepHa-
noB. Kepposckasi, TeroBast u GpoTopeppaKkTuBHAsS HETUHEHHOCTD.

8. Bo3MOKHBIE HETMHEHHO-ONTUYECKHUE MPOLIECCHl B Cpefax ¢ KBaJpaTUYHON M KyOW4HOH Henu-
HEWHOCTBIO. ['eHepanus ONTHYEeCKUX rapMOHUK, CHHXPOHHAs U KBa3UCHHXPOHHAs F€HEpalys FrapMOHUK,
rapaMeTpu4ecKas reHepanys CBeTa, ONTUYECKOe ACTEKTUPOBAHMUE.

9. DddexTs caMO(DOKYCHPOBKU U camMoAe(OKYCUPOBKH, TPOCTPAHCTBEHHBIC ONTUYECKHUE COJTUTO-
HbI B (JOTOHHBIX CTPYKTYpPaX.

10. JIazepsl ¢ yIBOCHHUEM YaCTOTHI.

11. DddexTsl BBIHY)XIECHHOTO pPaMaHOBCKOTO pacCesHUs M BBIHY)KJICHHOIO paccesHus
Mangenbsiirama — bpusiirosHa.

12. OCHOBHBIE CXEMBI MHTEIPAJIbHO-ONTHYECKUX MOAYJISATOPOB U IIEPEKIIIOYATEIIEH.

13. BonHoBonHble ()OTOHHBIE M IUIa3MOH-IOJSIPUTOHHBIE CEHCOPBI, BOJIHOBOJHBIE HEITUMHEIHO-
ONTUYECKHE KOMIOHEHTHI U IPUOOPBI.

14.1.3. Tembl 1a00paTOpHBIX padoT

®dopmupoBanue (HOTOHHBIX BOJTHOBOAHBIX EMEHTOB B (poropedpakTrBHOM Kpucrtamie LiNbO3
Ja3epHBIM U3TYYCHUEM

HccnenoBanue XapakTepUCTHK (DOTOHHBIX BOJIHOBOJHBIX 3JIEMEHTOB, ONTHYECKH MHIYLIUPOBaH-
HBIX B (hoTopedpakruBHOM Kprctamie LINBO3

HccnenoBanue nu¢pakuyuy CBETOBOTO Myyka B CpPeJe ¢ MEePHOANYECKON MOIYIAUeN MoKa3aTesns
IPEIOMIICHUS

HccnenoBanue nepuouueckux (pa3oBbIX ONTHYECKUX AJIEMEHTOB (POPMUPYEMBIX HEKOI'€PEHTHBIM
HCTOYHHMKOM cBeTa B kpuctaiuie LiNbO3 nerupoBanHoM ¢poTpedpakTHBHBIMHU IPUMECIMU

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
300POBbA U UHBAJIWJIOB

Kareropun Buapl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C napymenussmu | CobecenioBaHme 110 BOIpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
3peHus OIIPOC 110 TEPMUHAM (MHIUMBUYaJIbHO)

C HapylmeHUAMHA Perrenre qucTaHIIMOHHBIX TCCTOB, HpeI/IMYIJ_[CCTBCHHO JUCTaHIIMOHHBIMHA

CornacoeaHa Ha noprane Ne 30026 16



OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

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

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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