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 ITPOTPAMMA TV CHUTIMHBI
OCHOBBI ONITOYIEKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 4

Cemectp: 8

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbIie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 34 34 4acoB
5 CamocTosiTenbHas paboTa 38 38 4acoB
6 Bcero (0e3 sx3amena) 72 72 4acoB
7 OOGm1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auet: 8 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

I.T.H., ipodeccop kadp. OO C. B. CmupHoB

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto u3ydeHust TUCHUILIMHBL "OCHOBBI ONTOAIEKTPOHUKHU'" SIBISIETCSI OCBOCHHUE CTYIAECHTAMU
TEOPETUYECKUX OCHOB M MOHUMAaHMS (PU3NYECKUX SBJICHUH, JeKAIIUX B OCHOBE ONTOAIECKTPOHHUKH.

1.2. 3agaun IMCHMIIINHBI
— 3anauell u3ydyeHHs AUCUUIUIMHBI "OCHOBBI ONTORIEKTPOHUKH" SBIIETCS U3YyUEHHE MPUHIU-
OB pacyeTa, KOHCTPYUPOBaHUS U (PYyHKIIMOHMPOBAHUS OCHOBHBIX Y3JI0B U 3JIEMEHTOB COBPEMEHHOMN OI-
TUKO-3JIEKTPOHHOM almaparypsbl.

2. Mecto mucuuniaunbl B ctpykrype OIIOII
Jucuuminaa «OcHoBBl onto3nekTpoHukn» (b1.B./IB.1.1) otHocuTcs k Onoky 1 (BapuaTuBHas
4acTh).
[TpeamecTByOIMUMH AUCUUIUIMHAMH, (POPMUPYIOIIMMHU HayajbHbIE 3HAHUS, SBIsAIOTCS: DU3MKa,
®u3nKa KOHJIEHCUPOBAHHOTO COCTOSHUSI.
[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3allMTa BBITYCKHOW KBaIM(UKAIMOHHONW paloThl,
BKJIIOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U IPOLEAYpPY 3aluThl, [IpeaiuninomHas npakTuka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— JIK-1 criocoGHOCTBIO CTPOUTH MpocTeiiue pu3nyeckue 1 MaTeMaTHUeCKue MOJIeNN Mpubo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKLIHMOHAIHHOTO
Ha3HA4YEHUs, a TaK)Ke MCIOJIb30BaTh CTaHIaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMIIbIOTEPHOTO MOJIEIJIN -
pOBaHUs;

— IIK-3 rotoBHOCTHIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJILTATHI UCCIIEIOBAHUM, IPE/-
CTaBJISATh MaTepHUalibl B BUJEC HAYyUYHBIX OTUETOB, MyOIMKALU, IPEe3eHTaLHl;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HaTh Dusnyeckue NPUHLHUIBI pabOThl ONTOAIEKTPOHUKH. OCHOBHBIE METOABI U3MEPEHHS
apaMeTpPOB M XapaKTEPUCTUK YCTPOUCTB U CUCTEM ONTOMH(OpPMATUKH. MeTo/Ibl pacueTa, MPOEKTUPOBa-
HUS ¥ TEXHOJIOTHIO U3TOTOBJIEHUSI YCTPONCTB M CUCTEM ONTO3JIEKTPOHUKH.

— yMeThb BpIOupath 3/IeMEHTHI U MX MapaMeTpbl Ul CO3JaHUs YCTPOICTB ONTO3NEKTPOHUKU U
ontonHpopmaruku. [IpoBoauTe nuaMepenust u 00padbaTeIBaTh Pe3yNbTaThl U3MEPEHUS, OLIEHUBATh OrPerl-
HOCTb M3MepeHus. [IpuMeHATh COBpEMEHHbBIE METOJIbI IPOEKTUPOBAHUS YCTPOUCTB U ONTUMHU3UPOBATH
napaMeTpsl U XapaKTEePUCTUKN YCTPOMCTB U CUCTEM ONTOIIEKTPOHUKH.

— BJagerb HaBblkaMu aHanM3a M pacdyeTa OCHOBHBIX IapaMETPOB MaTepHallOB U YCTPOWCTB
ONTORJIEKTPOHUKHU. HaBbIKaMH CONOCTABIIEHUS PE3YJIbTATOB U3MEPEHUH U PE3YJIBTATOB TEOPETUUYECKUX
WCCJIEIOBaHNM B TaHHOW 00macTi. HaBbikamMu paboOThI ¢ ONTHYECKUMH dJIEMEHTAMHU U YCTPOHCTBAMH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCLHHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.

Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
8 cemecTp
AymutopHsble 3aHATHS (BCETO) 34 34
Jlexknuu 12 12
[IpakTrueckue 3aHATHS 10 10
JlaGopaTtopHbIe pabOThI 12 12
CamocrosiTenpHast paboTa (Bcero) 38 38
[ToaroToBka Kk KOHTPOJIBHBIM paboTam 6 6
OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 8 8
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[TpopaboTka JIEKITMOHHOTO MaTepraia 11 11
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 13 13
Bcero (0e3 ax3aMeHa) 72 72
OO6miast Tpy1I0€MKOCTb, 4 72 72
3auetHbie EquHutb 2.0 2.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

= | X ZE
o = ) < 2 g 5 5
r S B S FoS 20
HasBanus pa3nenoB TuCHUTIITHHB i ® o, o, o 2 &5
= 5 = s & 0 ==
s | €| & | ds| Ez
= © | Re g z
8 cemecTp
1 Beenenue B JUCHUTUIMHY 1 0 0 0 1 IIK-1, ITK-3
2 3aKOHBI U3TYyYEHHS 1 1 5 ITK-1, TIK-3
3 Ucrounuk uznydyenus. crounuku He- 1 0 4 7 I1K-1, ITK-3
KOTEPEHTHOTO U3TyYeHUS
4 CBeTou3Iy4arone JUOIbI 1 1 0 4 6 IIK-1, TIK-3
5 McTOYHHKHM KOTEPEHTHOIO U3IIy4YECHUS 1 1 0 4 6 I1K-1, IIK-3
6 [IpreMHMKHN U3ITy4eHUS 1 2 0 3 6 IIK-1, ITK-3
7 CoJIHEUHBIE 3JIEMEHTHI 1 1 4 6 12 |1IK-1, IIK-3
8 [IpubopHI ¢ 3apsI0BOI CBS3BIO 1 0 0 2 3 ITK-1, TIK-3
9 VcrpolicTBa ynpaBieHuUs: XapakTepu- 1 1 8 7 17  |IIK-1, TIK-3
CTHKAMH KOT€PEHTHBIX ITyYKOB
10 YerpoiictBa oTroOpakeHus: uHGopMma- 1 1 0 2 4 I1K-1, ITK-3
Nz0t
11 YerpoiicTBa ynpaBieHus: CBETOM B MH- 1 1 0 3 5 IIK-1, TTK-3
TErpaJIbHON ONTHKE
Hroro 3a cemectp 12 10 12 38 72
Hroro 12 10 12 38 72
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
Q =a=t
2 2 5
Ha3zBanus pasznenos CopeprkaHue pa3aesoB TUCIUATITAHBI (110 JIEKITHSIM) zF &5
o S E
= S}
8 cemecTp
1 Beenenue B [Ipenmet nuctumuHel U ee 3aaaud. OCHOBHBIE dTAIbI 1 TIK-1, IIK-
TUCIUTUTAHY HCTOPUYECKOTO Pa3BUTHS (PU3UKU TIOTYIIPOBOAHHUKOB. 3
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CB#13b ¢ IPYTrUMU JUCITUTUTMHAMM.

HUroro

2 3aKOHBI U3JIy4YEHHUS

3akoH I1aHka. 3akoH cMmelieHusa Buna. 3akon Cre-
(ana-bonsimana. Paguanmonnsie pynkiuu. Pagua-
LIMOHHBIE cBoMcTBa. IHTEerpanbHble pagualliOHHbIE
cBoiicTBa. 3akoH Kupxroga. MonoxpomaTtnueckue pa-
JUallMOHHbIE cBOWcTBAa. HampaBieHHble paguanuoH-
HbIe cBoMcTBa. COTHEUHOE M3TyUYeHHE.

Hroro

IK-1, TIK-

3 VCTOYHMK W3ITy4YEHHUS.
Hcrounuku
HEKOT€PEHTHOTO
U3ITY4YECHUS

TemoBble UICTOYHUKHU U3NTydeHHs. YepHoe Teno, Ko-
3¢ PUIHMEHT TerIoBoro u3nydeHus nonoctu. [tudr
HepHcra, cunuToBbIi n3ny4darenb, TEMHbIE U3JTydare-
1M, TpyOHBIE KBapleBble N3Mydarenu. Jlammbl Hakasm-
BaHMs. ['a30pa3psiiHbIE HCTOYHUKH U3TyYeHus. Bubl
paspsia, UCIOJIb3yEMbIE B Ia30pa3psIHbIX UCTOYHHU-
Kax u3inydenus. Jlyropoit paspsi. JlroMuHecIieHTHBIE
naMmIbl. Paznuynble razopaspsaHble HICTOYHUKH. ['a30-
pa3psAIHbIE UMITYJIbCHBIE JIAMITBI JJI1 HAKAYKU TBEPJO-
TEJbHBIX Ja3epoB. VICTOYHNUKY U3IIy4YEHHUS B BaKyyM-
HOM Y® 00nacTu CreKTpa.

HUroro

IIK-1, TIK-

4 Cperounsnyyaromue
JTUOIBI

CrexTpbl XapaKTepUCTUKH JIIOMUHECLIEHTHBIX CBETO-
110/10B. D(PPEKTUBHOCTD JTFOMHHECIICHITUH.

Hroro

IK-1, TIK-

5 UctouHuku
KOT€PEHTHOTO U3JTYyYECHUS

Monexynsapubie na3zepsl. Jlazepsl Ha CO2. HenpepsiB-
Hbie CO2 nazepsl. Jlazepbl Ha MOJNEKYISIPHOM a30Te.
AproHoBuiii 1azep. ['enuii-HeoHOBBII J1a3ep. Jlazepbl
Ha mapax MeTajuloB. TBeproTenbHbIE Ja3epbl. XUMHU-
yeckue snazepsl. Jlazep Ha kpacutensax. Jlazep Ha cBo-
00/HBIX 371eKTpoHaxX. JIazepsl ¢ p-n- nepexogamMu U
rerepornepexofgamu. Jlazepsl ¢ nepecTpoiikoil yacTo-
THI.

Htoro

IIK-1, TIK-

6 [IpreMHMKHN U3ITy4eHUS

Knaccudukanus npueMHUKoOB n3inydeHusi. OCHOBHBIE
napaMeTpsl JETEKTOPOB CBeTa. J[€TeKTOpbl Ha OCHOBE
¢dotonpoBoguMOcTU. DPOTOPE3UCTOPHI. XapaKTepu-
CTHMKH U TTapameTpsl (oTope3ucTopoB. POTOHOIBI.
PIN¢oToanonsl. @ororpanzuctopsl. [IpuemMunku uz-
Jy4eHUsl Ha OCHOBe BHeIHero (orodddexra. Dnek-
TPOBaKyyMHBIE (DOTOITIEMEHTHI U (POTOIIEKTPOHHBIE
YMHOXHUTEIH. DJIEKTPOHHO-ONITHYECKHE ITpeodpa3o-
Barenu. CUMHTWIISUOHHBIE 1eTekTophl. [Tomympo-
BOJIHUKOBBIE CUETUHKH.

Hroro

TK-1, TIK-

7 CoTHEUHBIE DIIEMEHTHI

YcrpoicTBO, pacyer.

Htoro

TK-1, TTK-

8 [IpubopsI ¢ 3apsiI0BOM
CBSI3BIO

OcCHOBHBIE XapaKTEepUCTUKU. XpaHEHHUE 3apsiia.
Ilepenoc 3apsiaa ¥ 4aCTOTHBIE CBOWCTBA

S T [ S

TK-1, TIK-
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Htoro 1

9 VcrpoiictBa DIEKTPOONTUYECKUE U aKyCTOONTUYECKHUE CBETOBBIE 1 IK-1, ITK-
yIpaBJICHUS 3aTBOPBI, KUAKO-KPUCTAJUTMUECKHUE U TTOTYTIPOBOAHHU- 3
XapaKTepUCTUKAMHU KOBBIE TPAHCIIAPAHTHI, YCTPOICTBA HA OCHOBE (POTO-
KOTEPEHTHBIX ITYYKOB pedpakTUBHBIX Cpei.

Hroro 1
10 YerpoiictBa OJNEKTPOHHO-1Y4YEBBIE U )KUIKOKPUCTATNINYECKUE 1 IIK-1, TIK-
0oToOpakeHus JUCILIEH, JIa3epHbIE TPOEKIIMOHHBIE CUCTEMBI, TOJIO- 3
uHpOpMaLUU rpaduyecKkue AUCIUIeH, CUCTEMbI (JOPMUPOBAHUS

00BEMHOT0 N300pa’KeHUSI.

Hroro 1
11 YerpoiictBa [lnanapHbie TUAIEKTPUYECKUE BOJIHOBO/IbI, HEJTMHEH - 1 IIK-1, ITK-
YIPaBJIEHUS CBETOM B HBIE TIpe00pa30BaTEIN N3TYUCHNUs, KAHAJIHHBIE BOJIHO- 3
UHTETPaJIbHOM ONTHKE BO/JIbI, SJIEMEHTHI BBOJ[A-BbIBOJIA U3TYUCHHUS.

Hroro 1
Hroro 3a cemectp 12

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAblyIIUMHU)
U oOecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB JTaHHOM AUCHUIUIAHBI, JJI KOTOPBIX HCO6XOJII/IMO HU3YUCHUC

Haumenosanne 00eCTIeYMBAIONITIX M 00ECTICUNBACMBIX JUCITUTUTNH
TTACITHILTHH
1 2 3 4 5 6 7 8 9 10 11
IIpeecTByIONMINE TUCITUTLTHHBL
1 ®dusuka + + + +

2 ®u3rKa KOHAEHCUPO-
BAHHOTO COCTOSTHHSI

+ + + - + + - + + +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 3amura BBITYCKHOM
KBaTH(PUKAMOHHON pa-
0OTHBI, BK/IIOYAs ITOATOTOB- + + + + + + + + + + +
KY K MIPOLIEType 3aIUThI
Y TIPOIIEAYPY 3alUThI

2 IlpenauruioMHas rnpak-
THKa

- - + - - + + - - + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX MPH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -
TUH

Bunwl 3austuit

DopMbI KOHTPOJISI

Kommerenimmn

Jlex
[Ipak. 3an
JIa6. pao.
Cam. pab
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ITK-1 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATHSIX,
Tect, OTuer no npaxkTuye-
CKOMY 3aHSTHIO

I1K-3 + + + + KonrtposnpHnas pabora, Ot-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHUSX,
Tect, OTUeT 1o mpakTHye-
CKOMY 3aHSTHIO

6. UaTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

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

4 L =
= 2 =
3 =
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 s
> o =
a B>
= o
8 cemecTp
7 Conneunsle 3neMeHTsl | MccnenoBaHue mapaMeTpoB COTHEUHOM OaTapeu 4 IIK-1, TIK-
Hroro 3
9 VerpoiictBa HccenenoBanye CEKTPAJIBHBIX U ITOIYIIPOBOIHUKOBBIX 4 IK-1, TIK-
YIIPaBJICHUS HCTOYHHUKOB CBETA. 3
XapaKTepUCTUKAMHU
apaKicpucTiKa HccnenoBanue nonspu3alliOHHBIX AJIEMEHTOB U 4
KOTCPCHTHBIX IYHKOB CBOMCTB IOJIIPU30BAaHHOI'O CBETA.
Hroro
Hroro 3a cemectp 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HaunmeHnoBaHue npakTHUECKUX 3aHATUIA (CEMUHAPOB) MPUBEACHO B Tabuiie §.1.
Tabmuma 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
L v =
I -
2 =
Z = 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
: 2 g
> o =
a e g
= o
8 cemecTp
2 3aKOHbI U3JIy4YE€HHUS 3aKOHBI U3ITy4EHUs 1 [K-1, TIK-
Hroro 1 3
3 MctouHMK m3nmydeHus. | Pacder XxapakTepHCTHK U3y4EHHUs JIAaMIT HaKaJIBa- 1 [IK-1, IIK-
Hcrounnku Hus. PacueT XapakTepuCTHK ra30pa3psaHbIX JaMIl. 3
HEKOTepEeHTHOT
€KOr€pEeHTHOTO Hroro 1
U3ITy4eHUs
4 Cperounsnmyyaromue DJEeKTpUYECKHE TapaMETPBI MOIYTIPOBOJHUKOBOTO 1 [IK-1, IIK-
JUObI auoaa 3
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Uroro 1
5 Ucrounuku Pacuer xapakTepucTuk HHTEp(HEPEHITUOHHOTO 1 IK-1, TIK-
KOI'€pPEHTHOTO U3JIy4eHus | (uibTpa 3
Hroro 1
6 ITpuemuuku u3nyuenus |Pacuer xapakTepucTuk (oTtopesucropa 1 IIK-1, TIK-
TectupoBanue Nel 1 3
Hroro 2
7 Conneunsle dyieMeHTsl | KOHCTpYKIIMM COTHEYHOTO 3JIEMEHTA HA KPEMHUU U 1 IIK-1, TIK-
apceHue rajuiis 3
Hroro 1
9 VcrpoiicTBa Pacuet monynsaTopa Ha hoTOpedpakKTUBHOM KpHUCTAII- 1 IK-1, ITK-
yIpaBICHUS ne 3
XapaKTepUCTUKAMHU Wroro !
KOTEPEHTHBIX ITy4YKOB
10 YcrpoiicTtBa TectupoBanue Ne2 1 IIK-1, ITK-
oToOpakeHust Vitoro 1 3
uHbOpMaIu
11 YerpoiictBa OnTryeckue XapakTEPUCTUKH IIJIaHAPHOTO BOJIHOBOAA 1 [IK-1, IIK-
YIPaBJIEHHS CBETOM B Hroro 1 3
WHTETPAIIBHON ONTHKE
Hroro 3a cemectp 10

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHON paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH
8 Y =
= a4 =
Q =a=t
o S O =
Bunrr camocTosaTensHON & >~ ©
Haspanwmst paznenon = o DopMBI KOHTPOJIS
6 (5] = O
padoThI L s 2
X g =
2 o 2
= S
8 cemecTp
2 3aKOHBI U3JIy4YEHHUS IToaroroBka K mpaxkTuye- 1 IIK-1, KontponwsHnas pabora,
CKHMM 3aHATHSAM, CEMHUHA- [1K-3 Omnpoc Ha 3aHsaTHAX, OT-
pam YeT 10 NPAaKTHYEeCKOMY 3a-
[TpopaboTka JIEKIIMOHHOTO 1 RATHIO, Tect
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
HUtoro 3
3 Ucrounuk uznydyenus. |IlogroroBka k mpaxkTtuye- 1 IIK-1, KonrtponpHnas pabora,
HUcrounuku CKHUM 3aHSATHSM, CEMHUHA- IIK-3 Omnpoc nHa 3ansaTuAX, OT-
HEKOTepEHTHOTO pam YeT 110 MPAKTUYECKOMY 3a-
M3y aCHHA [IpopaboTka ITeKIIHOHHOTO 2 BaTHIO, TecT
MaTepuana
IToaroroBka K KOHTPOJIb- 1
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HBIM paboTam

Hroro
4 Cperonsnyuaromme IToaroroBka K mpaxkTuye- IK-1, KonTposnbHas pabora,
TAOJIBI CKHM 3aHSITHSIM, CEeMHHa- T1K-3 Onpoc Ha 3aHaTusax, Ot-
pam 4eT 110 MPAaKTUYECKOMY 3a-
HATHIO, TecT
[TpopaboTka JIEKIIMOHHOTO fo, 1ec
Marepuaa
[ToaroroBka K KOHTPOJIb-
HBIM paboTam
Hroro
5 UctouHnkn [ToaroroBka k mpakTuue- TIK-1, KontponrHas pabdora,
KOTE€PEHTHOT'O U3JIyUYEHUsl |CKUM 3aHATUSAM, CEMUHA- I1K-3 Omnpoc Ha 3aHsaTHAX, OT-
pam YeT 110 MPaKTUYECKOMY 3a-
[IpopaboTKa JIEeKIIUOHHOTO HATHIO, TecT
Matepuaina
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
6 [Ipuemnuku nznyyenust |IlogroroBka k mpaxkTuye- IK-1, Omnpoc Ha 3aHsaTHAX, OT-
CKWM 3aHSITHSIM, CEMHUHA- [1K-3 YeT MO NPAKTHYECKOMY 3a-
pam uatuto, Tect
[IpopaboTka JIeKIIHOHHOTO
Marepuaa
Hroro
7 Conneunsle anieMenTsl | [logroroBka k nmpaxktuye- [K-1, Omnpoc Ha 3aHsaTHAX, OT-
CKHUM 3aHSATUSIM, CEMHHA- I1K-3 4eT 1o JabopaTopHOi pa-
pam 6ote, OTYeT Mo mpakTUie-
IIpopaboTka JIEKIIHOHHOTO CKOMY 3aHATHIO, TecT
MaTepuaita
OdopmieHre 0T4ETOB IO
n1abopaTOpHBIM paboTam
Hroro
8 [Ipubops ¢ 3apsoBoii | [loaroroBka K mpakTude- [IK-1, Onpoc Ha 3anatusax, Ot-
CBSI3bIO0 CKHUM 3aHATHUSIM, CEMUHA- [1K-3 YeT [0 NPAKTUYECKOMY 3a-
pam Hatuto, Tect
[IpopaboTka J1eKIIHOHHOTO
Marepuaia
Hroro
9 Vcrpoiicta ynpasnenus | [logroroska k npaktuye- [K-1, KonrtponpHas pabora,
XapaKTepUCTUKAMH CKHUM 3aHSATUSIM, CEMHHA- I1K-3 Onpoc Ha 3aHaTusx, Ot-

KOTE€PEHTHBIX ITyYKOB

pam

[IpopaboTka IeKIIHOHHOTO
Martepuana

OdopmieHre 0TYETOB 10
nabopaToOpHBIM paboTam

YeT 1o JabopaTopHOi pa-
6ote, OTYET MO MpaKkTUye-
CKOMY 3aHATHIO, TecT
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IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro 7
10 YerporictBa [ToaroroBka Kk nmpakTu4e- 1 [IK-1, Ompoc Ha 3ansaTHAX, Tect
0TOOpaXKeHus CKHM 3aHATHUSM, CEMUHA- I1K-3
nH(popMauu pam
[IpopaboTKa JIEKIIUOHHOTO 1
Matepuaina
UTtoro 2
11 YerpoiictBa [ToaroroBka k mpakTuue- 1 [IK-1, KontponpHas pabdora,
YIIPABJICHHS CBETOM B CKMM 3aHATUSAM, CEMHUHA- [1K-3 Omnpoc Ha 3aHsaTHAX, OT-
UHTErpajbHOM ONTHKE pam YeT 0 NPAaKTHYECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 1 BT, Tect
MaTepuana
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 3
Uroro 3a cemectp 38
Hroro 38
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcumanbHbII
DOneMeHTH! yueOHOH 6asu1 3a epuoa Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
8 cemectp
KonTponbHas pabota 10 10 20
Omnpoc Ha 3aHATHAX 5 5 5 15
OTueTt no nabopaTopHOi 10 10 20
pabore
OTyer no NpakTHIECKOMY 10 10 10 30
3aHATHIO
Tect 5 5 5 15
Wroro makcumym 3a nepu- 30 30 40 100
on
Hapacratomum urorom 30 60 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.
Tabmuma 11.3 — [lepecueT cymMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY

HroroBas cymma 6aios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopuUTEIBbHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Hrnaros, A.H. OnTosnekTpoHrka 1 HaHO(GOTOHHKA [DJIEKTPOHHBINA pecypc] : ydeOHOe TToCco-
oue / A.H. UrnatoB. — Dnektpon. nan. — Cankr-IletepOypr : Jlanp, 2017. — 596 c. [DnekTpoHHBIH pe -
cypc] - Pexxum nocrtyma: https://e.lanbook.com/book/95150 (mata o6pamenus: 03.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. J[aBbinoB, B.H. ®usnueckue 0OCHOBHI ONTOINCKTPOHUKHU (YueObHOe mocobue) [DIeKTpOHHBIN
pecypce] : yuebnoe mocodue / B.H. JlaBpimoB. — DnextpoH. gaH. — Mocksa : TYCVYP, 2012. — 139 c.
[OnexTponHbii pecypc] - Pexum goctyma: https://e.lanbook.com/book/4943 (mata oOparmieHus:
03.07.2018).

2. Tpuxnagnas onrtoanekrponuka / O. H. Epmakos. - M. : Texnocdepa, 2004. - 414[2] c. (na-
nugne B onbdmoreke TYCVYP - 44 5k3.)

3. Omrosnextponuka u HaHo(poToHUKa [Teker] : yaueOHoe mocoodue st By30B / A. H. Urnatos. -
CIIb. : Jlans, 2011. - 539, [5] c. (Hanmuuue B 6ubmuoreke TYCVYP - 13 9k3.)

4. OnrosneKkTpoHUKa U HAaHO(POTOHHMKA [DNEeKTpOHHBIN pecypce] : yueOHoe mocodbue / A. H. Ur-
HatoB ; pexn. C. B. Makapog ; per.: A. M. Konsios, 1. A. Jlepe6e3oB ; xymox. E. A. Bnacoga. - 2-e u3n.,
nepepad. u J0M. - DIeKTpoH. TeKkcToBble aaH. - CII6. : Jlans, 2017. [DnexTponHslii pecypc] - Pexxum no-
cryma: https://e.lanbook.com/reader/book/95150/#3 (nata o6pamenus: 03.07.2018).

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. CwmupnoB C.B., CaBpyk E.B. OcHOBBI ()OTOHHKH: y4eOHO-METOMUECKOe TOCOOUe 0 ay/u-
TOPHBIM MPAKTUYECKUM 3aHIATHAM U CaMOCTOATENbHOU padore. — Tomck. — 2012. — 31 c. - [DneKTpoHHBII
pecypc]. [DOmekrponHblii pecypc] - Pexum gocrtyma:  http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Smirnov/Smirnov_Osnovi_fotoniki UMP.pdf (mara oOpamenus:
03.07.2018).

2. ®wuswuka TBepAoro tena : JIJaboparopHbIi MPAKTUKYM JJIsS CTYIEHTOB criennanbHocTei 210104
"MHUKpPOdIIEKTPOHHKA U TBepAOTeIbHAs AtekTpoHuka" 1 200600 "doronuka u ontoundopmatuka” / C. B.
CwmupHoB ; DenepanbHOE areHTCTBO MO 00pa30BaHuUI0, TOMCKHII TOCYyIapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBJIeHUs U paguoliekTpoHuku, Kadenpa ¢pusnueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 35 c.
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(mamuune B 6ubmmorexe TYCVYP - 43 3k3.)

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. «eLIBRARY.RU» [OnekTpoHHblil pecypc]: HaydHas 31eKTpoHHas 6ubnuoreka. — Pexxum no-
cryma: http://elibrary.ru

2. «Hayuno-o0pazoBarenbublii nmopran TYCYP» [OnexktpoHHbI pecypc]: HaydyHO-00pa3zoBa-
TEJBHBIN TOpTaa yHuBepcuTeTa. — Pexxum nocryna: http://edu.tusur.ru/

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

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 PAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTO THIIA,
MOMEIIIEHUE ISl POBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTAlUH, MOMEIICHUE I TIPOBE/E-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTecTaluu

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 224 ayn.

Onucanue nMerouierocs 000pya0BaHuUs:

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHoOe obecnieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT

JlaGopaTopusi MUKpPOCKOIIOMETPHH U CIIEKTPOMETPUH

yueOHasi ayIuTOpHsl 111 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas o0nacts, r. Tomck, Bepmnnuna ynuua, 1. 74, 005-1 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- JIazepHbIit ciekTpanbHbINA dmumuncometp murc-1891 CAT

- Kommeke ckaHMpyroero 30H10BOr0 MUKpOCKOIIA;
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- AtomHo-cuitoBoit Mukpockon Certus Optic U ¢ coBMEIeHHBIM ONTHYECKUM MHKPOCKOIIOM;
- KomnstoTep nepcoHanbHbIl (2 MIT.);

- HoyrOyx;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— AvaSoft ThinFilm - USB1

— AvaSoft-Raman for AvaSpec

— AvaSpec - USB1

— LibreOftice

— NSpec

— PDF-XChange Viewer

— Spectr

— Windows 7 Pro

— Windows XP

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

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJKIIOYEeHBI K ceTH «/HTepHeT» U 00eCreYnBarOT JOCTYI B AJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHre JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yUICHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIUU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus A1 00yJaroINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEM clyxa, 000pyIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOb30BaHUE B
JICKITMOHHBIX W YYCOHBIX ayJJUTOPHUSIX BO3MOXKXHOCTH MTPOCMOTPA yIAJICHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claii/la Ha 9KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABUIaTeJIbLHOI0 aNnmnapara MCIoib-
3YIOTCS aJIbTepHATHBHBIC YCTPOICTBA BBOAA MH(OPMAIIMU U IPYTHe TEXHUUECKHE CPEe/ICTBA IprueMa/mepe-
Jadu yaeOHOM nH(OpMAIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CHCTEMBI OOyUICHUS TSl JTIFO/ICH ¢ WHBA-
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JINAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1.Kakum o6pa3zom popmymupyercs 3akoH [lnanka

1.AmaxT=2.898+10"-3 MK

2. Eb(T)=C1/[AM5(exp(C2/AT)-1]

3. Eb(T)=0cT"4

4. e=E(T)/cT™4

2.Kakum o6pazom popmynupyercs 3akoH cMmelnieHus Buna

1.AmaxT=2.898+10"-3 MK

2. Eb(T)=C1/[A"5(exp(C2/AT)-1]

3. Eb(T)=cT"4

4. e=E(T)/cT™4

3.Kakum o6pazom popmymmpyercs 3akon Credana-bonpimana

1. AmaxT=2.898+10"-3 MK

2. Eb(T)=C1/[AM5(exp(C2/AT)-1]

3. Eb(T)=0cT"4

4. €1 =E(T)/cT= ai

4.Kaxkum oOpaszom popmynupyetcs 3akoH Kupxroga

1.AmaxT=2.898+10"-3 MK

2. Eb(T)=C1/[A"5(exp(C2/AT)-1]

3. Eb(T)=cT"4

4. €1 =E(T)/0cTM= ai

5.Kakune xapaKkTepruCTHKH ONKCHIBAIOT PaJUallMOHHbIE CBOWCTBA MaTEPUAIIOB.

1. mokazatenb NpeJIOMIICHHS, TIOKa3aTelNb MOIJOIEHHs, KO3 (UIIMEHT OTPpaXKEeHHUS.

2. ko3(ppuumeHt nornoneHus, K0O3GHUIUEHT SKCTUHIUHU, KOOPPUIIUEHT MPOITyCKaHUSI.

3. ko3hduIMEHT noriomeHus, ko3dgduuueHT orpaxxeHus, ko3pGUIUEHT MponyCcKaHus, OTpaxka-
TeJbHas CIOCOOHOCTh

4. pagualiMoOHHAasE CTOMKOCTb, 71032 OOIyUeHHUs.

6.Kakue HCTOYHMKY UMEIOT CTIEKTP M3TyUYeHHs PUOIMKEHHBIN K COTHEYHOMY H3ITyUEHHUIO.

1. JIroMMHECLICHTHBIE JIaMIIBI.

2. Jlamnpl HaKAJIMBaHUA.

3. I'azopa3psaHbIE JTaMIIbI.

4. PTyTHBIE JIaMITbl BEICOKOTO JTaBJICHUS.

7. C NOMOIIBIO KAKOrO 3aKOHA BO3MOYKHO OIPEJENINTh CIEKTP U3JIy4Y€HUs COJHIIA.

1. 3axon Kupxroga.

2.3akoH BuHa.

3. 3akoH [Inanka.

4. 3axon Credana-bonbimana.

8. Kakue MCTOYHMKN UMEIOT CIUTOIIHOW CIIEKTP U3JTYy4EeHHUS.

1.JIroMUHECIIEHTHBIE JIAMIIBL.

2. Jlamnibl HAaKAJIUBaHUA.

3. I'azopa3psaHbIE JTaMIIbI.

4. ITonynpOBOJHUKOBBIE CBETOIUOIBI.

9. Kakue UCTOYHUKH UMEIOT CHEKTP U3ITYUYEeHUS TPUOIMIKEHHBIN K U3TyYeHHIO a0COIMIOTHO-YEPHO-
ro Tena.

1.JIroMUHECIIEHTHBIE JIAMIIBL.

2.JIammibl HaKaJIMBaHUS.

3.I'a3opaspsiiHbIe TaMIIBL.
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4.PTyTHBIE JIaMITBI BBICOKOTO JIaBJICHUSI.

10.Kaknie MICTOUHUKN UMEIOT KOT€PEHTHOE U3JTyYEHUE.

1.JIxoMHHECIIEHTHBIE JIAMITHI.

2.JlaMI1bl HaKaIMBaHUA.

3.I1onynpoBOTHUKOBBIE J1a3€PhI

4.ITonynpOBOJHUKOBBIE U3TYUYAIOIIUE JTUOIBI.

11.Kakue u3 yka3aHHbBIX J1a3€pOB NHKEKIIMOHHBIE.

1. PyOuHOBBIIA.

2. AproHoBBIil.

3. Ha nmapax meau.

4. ITomynpoOBOIHUKOBBII.

12. Kakue ycTpoicTBa HCIIOJIb3YIOTCA JJISl YIIPABJICHUS YaCTOTOM CIeA0BaHUS UMITYJIbCOB U3ITyYe-
HUSL.

1. ITpuzma Hukous.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Unrepdepomerp Padpu-Ilepo.

4. IudpakipoHHas pereTka.

13. Yto ucnonp3yercs AJisl HAKAYKA U3Ty4YECHUS B Jla3epax Ha allOMO-UTTPHUEBOM IpaHare.

1. 'a3opa3psiiHbIE JaMIIbL.

2. DNEKTPOHHBIN MyYOK.

3. Tneromuii pa3ps.

4. XuMHU4ecKasi peakius

14. C moMoIpIo KakuX yCTPOUCTB BOZMOXKHO 3apETUCTPHUPOBATh MHYPAKPACHOE U3ITYUECHUE

1. ®oTOyMHOKHUTENS.

2. ®oroauona.

3. Oxnaxmaemoro (GoTope3ncTopa.

4. ®otoTpaH3ucTOpAa.

15. Yto ucnonbs3yercs a1 Hakauku uznydeHus B He Ne nazepax .

1.I"a3opa3psiaHbIE TaMIIBL.

2.O7eKTPOHHBIN IMYYOK.

3. Tnerommii pasps.

4. J1yroBoi pa3psn

16. Kakue ycTpoiicTBa UCIIOIB3YIOTCS 1JIsl YIIPABICHUSI COCTOSTHUEM TOJIAPU3AIINHT U3TyUCHHUS.

1. ITpuzma Hukous.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Unrepdepomerp Padpu-Ilepo.

4. IudpakipoHHas pemeTka.

17. I'ne ucnionb3yeTcs sIBJICHUE UHKEKIIMH HEPABHOBECHBIX HOCUTENIEH.

1. B razopa3psaHbIX Jamnax.

2. B TBepIOTENBHBIX JIazepax

3. B OJIYITPOBOJJHUKOBBIX JIazepax

4. B JJaMnax HaKaJINBAHMUSI.

18. Kakue ycTpolicTBa UCHONB3YIOTCS ISl YIIPABIEHUS CIIEKTPOM U3J1y4EHUS.

1. ITpuzma Hukouns.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Uurepdepomerp Padpu-Ilepo.

4. IudpaxipoHHas pemeTKa.

19.Kak omnpenensiercss koahdumeHT orpakeHuss R peanbHOro moaynpoBogHUKa ¢ KO3 UITHEH-
TOM TIPEJIOMIICHHS N ¥ KOA(PPHUIIMEHTOM MOTIIOMEHHS K.

1. R=[(n-1)"2+k"2)/[(n+1)+k];

2. R=[(n-1)"2+k"2]/[(n+1)62+k"2];

3. R=[(n+1)"2+k"2]/[(n1)62+k"2 ];

4. R=[(n-1)"2 -k"2]/[(n+1)"2-k"2].

20. Yro xapakrepusyeT KodhGUIIMEHT MOTTIOMICHHUS.
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1 .komu4ecTBO CBETA MPOIIEIIIEro Yepe3 odpaszelr;

2. KOJIMYECTBO CBETA, MOTJIOMIEHHOTO B 00pasiie ¢ eAMHUIHOM TOJIUHOM;
3. IHTEHCHBHOCTH CBETA, MOTJIOIIEHHOTO B 00pa3Iie B €IMHUILY BPEMEHH;
4. THTEHCUBHOCTb CBETA BOIIEAIIECTO B 00pa3ell.

14.1.2. Bonipochl il NOATOTOBKH K MPAKTHYECKHM 3aHATHIM, CEMUHAPaM
3aKOHBI U3TyYEHUS
Pacder xapakTepuCTHK U3JTy4EHHS JIaMIT HaKaJTUBaHU
Pacuer xapaktepucTuk razopa3psHblX Jamil
DNEKTPUIECKHE MapaMeTPhl OTYIPOBOTHUKOBOTO THOAA
Pacuer xapakrepucTuk HHTEPPEPEHIMOHHOTO QUIBTPA
Pacuet xapakrepuctuk poropesucropa
KoHCTpyKLIMM COTHEUHOTO 3JIEMEHTA Ha KPEMHHUH U apCEHUJE TaJLIUs
Pacuet momymnsitopa Ha poTopedpakTHBHOM KPUCTAILIIE
Pacuer akycToontuueckoro MoaymsTopa
Onrtruyeckre XapakTepUCTUKHU TJIaHAPHOTO BOJTHOBOA

14.1.3. TeMbl KOHTPOJILHBIX PadOT
3akoHbl u3nydeHus. ICTOUHUKY U3ITydeHHUS.
YcrpoiicTBa ynpaBiieHHs] CBETOM

14.1.4. Tembl OnIPOCOB HA 3aAHATHUSAX
1. OcobeHHOCTH ONTHYECKON 3JIEKTPOHUKH.

2. CoBpeMEHHOE COCTOSHHE U MEPCIEKTUBBI Pa3BUTHS ONTOSIEKTPOHHON IIEMEHTHON Oas3bl.
3. @oToMeTpUUECKHE XapaKTEPUCTUKH ONTHUYECKOTO U3IIy4YEHHUS.

4. DHepreTUYeCKre XapaKTEPUCTUKH ONTUYECKOTO U3ITyUEHUS.

5. DHepreTu4ecKue U CBETOBBIE TAPAMETPBI.

6. ICTOYHHUKM UCKYCCTBEHHOTO CBETA.

7. OCHOBHBIE XapAKTEPUCTUKHU U MAPAMETPHI CBETOANO/IOB.

8. CtpykTypHas cxema na3epa. JIazepbl Ha OCHOBE KPUCTAUNIMYECKUX IUIEKTPUKOB.
10. J)KunkocTHble J1a3epsl.

11. T'a30BbI€ J1a3€pHI.

12. XapakTepuCTHKH, TapaMeTpbl U MOJETH (POTONPUEMHHUKOB.

13. ®oToanoapl Ha OCHOBE p-n NEPEXO/A.

14. ®oToanoasl ¢ p-i-n CTPYKTYpOIi.

15. Conueunsie (GOTOITEMEHTHI.

14.1.5. Tembl 12a60paTOPHBIX PadoT
1. UccnenoBanne SHEPTETUISCKUX XapaKTEPUCTUK CBETOMITYUAIOIINX JTIUOIOB

2. UccnenoBaHue momynpoOBOJHUKOBBIX JETEKTOPOB U3IyYeHHs Ha BHYTpeHHEM (oTodddexte

3. UccnenoBanre mapaMeTpoB COJTHEYHOU OaTapen
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14.1.6. 3auért
AOGCOTIOTHO YEpPHOE TEJI0. 3aKOHBI U3ITYUCHUS
PaananmoHHbIe CBOMCTBA TBEPIBIX TEII
M cTOYHMKY CIUIONIHOTO U3iTydeHus. JIaMmbl HaKaJIMBaHUs
M cTOYHUKY JIMHEWYATOrO CIIEKTpa
I"a3opa3psaHbIe JIaMIIbl BEICOKOIO M HU3KOIO JaBJICHUS
M cTouHMKYN KOTEPEHTHOTO U3Ty4YEeHUS
Jlazeprl. Knaccudukammsi. OCHOBHBIE ITapaMeTPhI
I'a30BbI€ Ta3€pHI
TBepaoTenbHbIE Ja3epbl
[ToynpoBOHUKOBBIE Ja3€PhI
Jlazepsl ¢ mepecTporKoi 4acTOThI
[TomynpOBOJHUKOBBIE CBETOAUOMIbBI

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENbHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METONaMHU
amrapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCcTBEHHO IIPOBEpPKA
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 3aJaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakMX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT ACCHCTEHTA,;

— NPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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