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: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 4

CemecTtp: 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 8 cemecTp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 [TpakTrueckue 3aHITHS 16 16 4acoB
3 Bcero aymuTopHbIX 3aHATHN 34 34 4acoB
4 CamocrosTenpHas paboTa 38 38 4acoB
5 Bcero (6e3 sx3amena) 72 72 4acoB
6 OO01ast Tpy10EeMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auert: 8 cemecTp

Tomck 2018

CornacosaHa Ha noprtane Ne 36092




PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

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-

MOB pacueTa, KOHCTPYHPOBaHUA U (DYHKIIMOHUPOBAHHUS OCHOBHBIX Y3JIOB M AJIEMEHTOB COBPEMEHHOM OII-
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:

— IIK-2 roToBHOCTHIO TIPOBOIUTH SKCIIEPUMEHTAIBLHBIC UCCIIECOBAHUS MO CHUHTE3y U aHAJIU3y
MaTepHaJioB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH;

— IIK-3 rotoBHOCTHIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJILTATHI UCCIIEIOBAHUM, IPE.-
CTaBJISITh MaTepUasbl B BUJE HAYYHBIX OTYETOB, MyOIUKAIUH, IPE3EHTAIIUH;

— TICK-1 cmocoOGHOCTBIO BiIa/IeTh COBPEMEHHBIMU METOJAMH pacueTa M MPOCKTUPOBAHUS U3/IE-
JUI MUKPO- U HAaHOZJEKTPOHUKU U MUKPOCHUCTEMHON TEXHUKH, W3TOTOBJIEHHBIX C MPUMEHEHHUEM HaHO-
TEXHOJIOTH, CIIOCOOHOCTBIO K BOCIPHATHIO, pa3pabOTKe M KPUTUYECKOH OIIEHKE HOBBIX CIIOCOOOB HX
MPOEKTUPOBAHUS;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3Hath Dusznueckue NPUHIUIBI PaOdOTHl ONTOANEKTPOHUKU. OCHOBHBIE METO/ABI U3MEPEHUS
napaMeTpoB U XapaKTEPUCTUK YCTPOMCTB M CUCTEM onTonH(pOopMaTuku. MeTopl pacueTra, MpoeKTHPOBa-
HUS ¥ TEXHOJIOTHIO U3TOTOBJIEHHSI YCTPONCTB M CUCTEM OINTO3JIEKTPOHUKH.

— ymeThb BbeIOUpaTh dIeMEHTHI U UX MapaMeTPhl IS CO3JaHMs YCTPOMCTB ONTOAIEKTPOHUKH U
onronHpopmaruku. [IpoBoauTs nu3MepeHust u 00padaThIBaTh PE3yNIbTATH H3MEPEHUs, OLIEHUBATh IMTOTPeIIl-
HOCTb M3MepeHHs. [IpuMeHsITh COBpeMEeHHbIE METOJIbl MPOEKTUPOBAHUS YCTPOMCTB M ONTUMHU3HUPOBATH
napameTphbl U XapaKTEePUCTUKHU YCTPOIMCTB U CUCTEM ONTOAIEKTPOHUKH.

— BJageTb HaBblkaMu aHanM3a M pacuyeTra OCHOBHBIX IapaMEeTPOB MaTepHalioB U YCTPOWCTB
ONTORJIEKTPOHUKU. HaBbIKaMHU COMOCTABIEHUSI PE3YJAbTATOB M3MEPEHHUM U PE3YNIbTATOB TEOPETHUECKUX
WCCJIEI0BaHMI B TaHHOW 00macTh. HaBbikamMu paboThl ¢ ONTHYECKUMH dJIEMEHTAMHU U YCTPOHCTBAMH.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 2.0 3a4eTHRIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
8 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 34 34
Jlexknuu 18 18
[IpakTuueckue 3aHATHS 16 16
CamocrosTenbHas paboTa (Bcero) 38 38
[ToaroroBka K KOHTPOJIBHBIM paboTaM 6 6
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 8 8
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[IpopaboTka ITeKIMOHHOTO MaTepHraa

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. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

= = | 2% z £
3 = g g = £
? S < s 2 0
HazBanus pa3aenoB 1UCHUIUIMHBI i o o, o O 25
= = = 3 0 Z E
| & | 85 &
= © Ao g =
8 cemecTp
1 Beenenue B JUCHUTUIMHY 1 0 0 1 I1K-2, I1K-3,
[ICK-1
2 3aKOHBI U3TyYEHUS 2 1 3 6 IIK-2, I1K-3,
IICK-1
3 Uctounuk uznydenus. ICTOUHUKY HEKOTe- 2 3 4 9 I1K-2, I1K-3,
PEHTHOTO U3J1y4YEeHUs IICK-1
4 CBeTOU3Ty4aroe JUOIbI 1 1 4 6 I1K-2, I1K-3,
[ICK-1
5 VICTOYHUKHU KOT€PEHTHOTO U3Ty4CHUS | 2 4 7 [1K-2, T1K-3,
[ICK-1
6 [IpreMHMKHN U3ITy4EeHUS 2 3 3 8 [IK-2, TTK-3,
[ICK-1
7 ConHe4YHBIE DJIEMEHTHI 1 2 6 9 I1K-2, I1K-3,
[ICK-1
8 [IpubopHI ¢ 3apsI0BOM CBS3BIO 2 0 2 4 I1K-2, T1K-3,
[ICK-1
9 VerpoiicTBa ynpaBieHHUs XapaKTepUCTHKA- 2 2 7 11 I1K-2, I1K-3,
MM KOT€PEHTHBIX ITyYKOB IICK-1
10 YcrpoiictBa oToOpakeHus: UH(GOpMaUn 2 1 2 5 I1K-2, [1K-3,
IICK-1
11 YerpoiicTBa ynpaBiieHUsl CBETOM B UHTE- 2 1 3 6 [1K-2, [1K-3,
rpaJIbHON ONTHKE IICK-1
Hroro 3a cemectp 18 16 38 72
Hroro 18 16 38 72
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

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

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 3 £
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 &5
o S E
= o, =
& o 2
= S}
8 cemecTp
1 Beenenue B [Ipenmet nuctumnuHel U ee 3aaaud. OCHOBHBIE dTAIbI 1 TIK-2, TIK-
JUCLUIIIIUHY UCTOPUYECKOTO Pa3BUTHA (PU3UKH MOTYIPOBOJHUKOB. 3, I[ICK-1
CBsi3b C IpYTUMH TUCIUTUIMHAMU.
Hroro 1
2 3aKOHbI U3ITYy4EHUS 3aKoH IIaHKa. 3akoH cMmelrennst Buna. 3axkoH Cre- 2 TIK-2, TTIK-
¢dana-bomsivana. Paguanuonnsie Gpyakiuu. Panna- 3, [ICK-1
[IMOHHBIE CBOWCTBA. MIHTerpanpHble pavalliOHHbIE
cBoiicTBa. 3akoH Kupxroga. Monoxpomaruueckue pa-
JUaIMOHHBIE CBOMCTBa. HampaBneHHbIe pauauoH-
Hble cBoiicTBa. COJIHEYHOE U3ITyYEHUE.
Hroro 2
3 WcTouHuk m3nydeHus. | TennoBble MCTOUHUKHU W3Ty4YeHHs. YepHoe Teno, Ko- 2 I1K-2, I1K-
Hcrounuku 3¢ PHUIHMEHT TeroBoro u3nydeHus noxoctu. [tudr 3, I[ICK-1
HEKOTepEeHTHOTO Hepncra, cunutoBslii n3mydyaTenb, TEMHbBIE H3Tydare-
M3JITy4eHUs 7, TpyOHBIE KBaplieBble N3Iydarenu. Jlammbl Hakasu-
BaHus. ['a30pa3psgHble CTOYHUKH U3NTydeHus. Busl
paspsiaa, UCIOJIb3YEMbIE B Ia30Pa3psLIHbIX UCTOYHHU-
Kax u3nydenus. Jlyropoit paspsaa. JIloMruHeCIIeHTHBIE
naMmIbl. Paznuynble razopaspsaHble HCTOUHUKH. ['a30-
pa3psAHbIE UMITYJIbCHBIC JIAMIIbI JJ11 HAKauKH1 TBEP/O-
TEJBHBIX Ja3epoB. VICTOYHUKY U3IIy4EHHUS B BAKyyM-
Holt Y® 00nacTu CrieKTpa.
Hroro 2
4 Cperounsnmyyaromue CrieKTpel XapaKTEpUCTUKH JIIOMUHECLIEHTHBIX CBETO- 1 [IK-2, TIK-
JTAOJTBI TroJ0B. D(PPEKTHBHOCTD TIOMUHECIICHITHH. 3, [ICK-1
Hroro 1
5 UcTouHuku MonexynspHubie na3zepsl. Jlazepsr Ha CO2. Henpepois- 1 I1K-2, I1K-
KorepeHTHoro n3nyuenus |Hole CO2 nasepsl. JIazepbl Ha MOJIEKYISIPHOM a30Te. 3, I[ICK-1
AproHoBbslii 1azep. ['ennii-HeoHoBBIH a3ep. Jlazepbl
Ha Iapax MeTajioB. TBepaoTensbHble ga3epbl. XUMU-
yeckue nasepsl. JIazep Ha kpacurensax. Jlazep Ha cBo-
00/HBIX 371eKTpoHax. JIazepsl ¢ p-n- nepexogamMu u
rereponepexonamu. Jlazepsl ¢ mepecTpornKol 4yacTo-
TBI.
Hroro 1
6 [Ipuemuuku n3nydenus |Kiaccudukanuus npueMHUKOB n3nydeHusl. OCHOBHbIE 2 [K-2, TIK-
rapaMeTpsl JETEKTOPOB CBETa. JJeTeKTOPBI Ha OCHOBE 3, IICK-1
¢dororpoBomuMocTH. POTOPE3UCTOPHI. XapaKTepH-
CTHKH U MapamMeTpbl GoTope3nuctopoB. DOTOANOIBL.
PIN¢oToanonsl. @ororpanzuctopsl. [IpuemMHrku us-
5
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JIy9eHHsI HA OCHOBE BHeENIHeTo oTodddexra. Diek-

TPOBAaKYyMHBIE ()OTOITIEMEHTHI B (DOTOIIEKTPOHHBIE

YMHOXXHTEIH. DIEKTPOHHO-ONTHYECKHE peodpa3o-

Baresny. CUMHTWIIISIUOHHBIE 1eTeKkTophl. [Tomympo-

BOJIHUKOBBIE CUCTUHKH.

Hroro 2
7 CoslHEUYHBbIE AIEMEHTBl | YCTPONCTBO, pacyer. 1 [IK-2, TIK-

Hroro 1 3, LICK-1
8 [Ipubops ¢ 3apsiioBoit | OCHOBHBIEC XapaKTEPUCTUKU. XPAHEHHE 3apsija. 2 ITK-2, TTK-
CBSI3bIO [Tepenoc 3apsia U 4acTOTHBIE CBOMCTBA 3, IICK-1

Hroro 2
9 VerpoiictBa DJEKTPOONTUYECKNE U aKyCTOONITUYECKUE CBETOBBIE 2 IK-2, TIK-
yIIPaBICHUS 3aTBOPBI, KUJIKO-KPUCTALNINYECKUE U MOJIYIIPOBOIHHU- 3, IICK-1
XapaKTepPUCTUKAMHU KOBBIE TPAHCIIAPAHTHI, YCTPOHUCTBA HA OCHOBE (POTO-
KOT€PEHTHBIX MTyYKOB pedpaKkTHUBHBIX Cpe/I.

Hroro 2
10 YcrpoiicTtBa DJIEKTPOHHO-JTYYEBbIE U KUJIKOKPUCTATNIMYECKUE 2 I1K-2, ITK-
O0TOOpaKeHUs JIMCILIEH, JTA3€PHBIE TPOCKIIMOHHBIE CUCTEMBI, TOJI0- 3, [ICK-1
uHbOopMaIun rpaduyeckue JUCIIIeH, CUCTEMbI (POPMHUPOBAHHUS

00BEMHOTO H300paKeHUsI.

Hroro 2
11 Ycerpoiicta [nanapHble TUATEKTPUYECKUE BOJIHOBO/IbI, HEJTMHEN - 2 I1K-2, ITK-
YIPaBJICHUS CBETOM B HBIE TPe00Pa30BATENN U3TYyUEHUS], KaHAIbHBIE BOJIHO- 3, [ICK-1
WHTETPaNIbHOMN ONTHKE BO/JIbI, 3JIEMEHTHI BBOJA-BbIBOJIA U3TYUECHHUS.

Hroro 2
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (MPeAbl Ty IIIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEXIUCHUILTHHAPHBIE CBS3M C 00ECTICUUBAIOIIMMEU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabHIIE 5.3.
Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

No paznenoB naHHOW MUCHIMIUIAHEL, 17151 KOTOPBIX HEOOXOIMMO U3YUYCHHE

Haumenosanne 00eCTIeYNBAIOIINX M 00eCIICUNBACMBIX AUCIUTLINH
TMCITUITTHH
1 2 3 4 5 6 7 8 9 10 11
IIpeiecTByOMUE JUCIUILTUHBL
1 ®dusuka + + + +

2 ®u3uKa KOHJEHCHPO-
BAHHOI'O COCTOSIHUS

- + - - + + - - + +

[Tocaenyromuye TUCITUTITUHBI

1 3amura BbITYyCKHON
KBaTM(PUKALMOHHON pa-
0OTHI, BKJIIOYas IIOATOTOB- | + + + + + + + + + + +
Ky K IIpOLelype 3allUTh
U IPOLEAYPY 3aIUThI

2 TlpeanurioMHas mpak- + + + + + + + + + + +

CornacoBaHa Ha noprane Ne 36092 6



THKa

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMUPYEMBIX PH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJIOB 3aHATHH

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH TUCIUILTUHBI, U BUIOB 3aHS -

TUH
§ Bunnl zanstui
=f .
= oo O
] . ~] < (D
g < cfj 8, OpPMBI KOHTPOJIS
E g = ]
= = < =
Q (o8 <
4 = ©
[1K-2 + + + KonTponbhas pabota, OTueT 1o
nmabopatopHoii padote, Onpoc Ha
3aHATHAX, TecT, OTueT no npak-
TUYECKOMY 3aHSITHIO
[1K-3 + + + KonTponbHas pabota, OTueT 1o
naboparopHoii padote, Ompoc Ha
3aHATUAX, TecT, OTueT mo mpak-
TUYECKOMY 3aHSITHIO
[ICK-1 + + + Kontponsnas padora, OTuer no
nabopartopHoit padote, Onpoc Ha
3aHATUAX, Tect, OTYET No npax-
TUYECKOMY 3aHSITHIO
6. UaTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ALMHN 00yUEeHHUS
He npenycmotrpeno PVYII.
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PVYII.

8. [IpakTHyeckue 3aHATHH (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHAPOB) MpuBeeHO B Tabnuie 8.1.

Tabmuia 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
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3 ]
2 Z E
3 =
: S5
Ha3zBanus pa3znenos HaumeHoBaHne paKTUYECKHUX 3aHATHH (CEMUHApOB) | 2 & &5
- 2 g
S8 =
e e g
= o
8 cemecTp
2 3aKOHbBI U3ITYyYECHUS 3aKOHBI U3TyUYCHUS 1 I1K-2, ITK-
HUroro 1 3, ICK-1
3 Ucrounuk uznydeHus. |PacueT xapakTepHCTHUK M3JIy4€HHUs JaMIl HaKaJuBa- 2 IIK-2, TIK-
Hctounuku HUSL. 3, [ICK-1
HCKOTCpeHTHOTO Pacuer xapakrepucTuk razopa3psaaHplX Jamil. 1
W3ITy4eHust
Hroro 3
4 Cperousnyyarolme DJIEKTPUYECKUE TTapaMEeTPhl MOTYTPOBOJHUKOBOTO 1 I1K-2, I1K-
JHOOBI Iuoaa 3, IICK-1
Hroro 1
5 Ucrounnku Pacuer xapakrepucTuk HHTEPPEPEHITUOHHOTO 2 [K-2, TIK-
7




KOT€PEHTHOTO M3JIYYeHUS | PUIbTpa 3, IICK-1
Hroro 2

6 ITpuemuuku u3nyuenus |Pacuer xapaktepucTuk (oTtopesucropa 2 IK-2, TIK-
TectupoBanne Nel 1 3, LHCK-1
Hroro 3

7 ConHeunble 371eMeHThl | KOHCTpYKIIMU COJIHEUHOTO 3JIEMEHTA HAa KPEMHUU U 2 I1K-2, I1K-
apCEHMJIE rajms 3, [ICK-1
Hroro 2

9 VerpoiictBa Pacuer monynsitopa Ha ¢poTopeppakTHUBHOM KpUcCTal- 2 [IK-2, IIK-

YIPABJICHUS e 3, IICK-1

XapaKTepUCTUKAMHU Wroro 2

KOTE€PEHTHBIX IIyYKOB

10 YcrpoiictBa TectupoBanue Ne2 1 I1K-2, ITK-

0TOOpa)keHus Hroro 1 3, [ICK-1

uHbOpMaIu

11 YerpoiicTBa OnTHyeckue XapakTepUCTUKY IJIAHAPHOIO BOJTHOBO/A 1 [K-2, TIK-

yIpaBJICHUS] CBETOM B Hroro 1 3, IICK-1

WHTErPAIILHON ONTHKE

Hroro 3a cemectp 16

Tabymite 9.1.

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

Tabmuua 9.1 — Bussl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

o @]
= z S
S i
Buner camoctosaTensHOU & > O
HazBanus pa3nenos 2 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a e g
~ S
8 cemecTp
2 3aKOHBI U3TYyYEHHS [ToaroroBka k mpakThue- 1 TIK-2, KontponrHas pabdora,
CKHUM 3aHSATHSAM, CEMHUHA- IIK-3, Ompoc Ha 3ansTUAX, OT-
pam [ICK-1 YeT 110 IPAaKTUYECKOMY 3a-
[TpopaboTka JIEKIIMOHHOTO 1 marHio, Tect
Marepuaa
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 3
3 Ucrounuk mznydenus. |IlogroroBka k mpaxktuue- 1 I1K-2, KonTposnbHas pabora,
Hcrounmku CKHMM 3aHSTHSIM, CEMHUHA- TIK-3, Onpoc Ha 3aHaTusax, Ot-
HEKOT'€pEHTHOI'0 pam IICK-1 YeT M0 MPAKTUYECKOMY 3a-
u HHS HTHIO, Tect
3nyae [IpopaboTka TeKIHOHHOTO 2 fo, lec
Marepuaia
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Utoro 4
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4 CperousnyyJarolime [ToaroroBka kK mpakTuue- I1K-2, KontpomnpHas pabdora,
TUOMBI CKHMM 3aHSITHSIM, CEMHUHA- T1K-3, Ompoc Ha 3ausTusax, OT-
pam IICK-1 YeT M0 MPAKTUYECKOMY 3a-
HATHIO, TecT
[IpopaboTka JIEKIIMOHHOTO fo, 1ec
Marepuala
[ToaroroBka Kk KOHTPOJIIb-
HBIM paboTam
Hroro
5 UcTouHuku [ToaroroBka k mpakTuue- [K-2, KontponsHas pabdora,
KOT€PEHTHOTO U3JIyYeHUsI |CKHM 3aHSATHSAM, CEMHUHA- [IK-3, Omnpoc Ha 3ansaTUAX, OT-
pam [ICK-1 4eT M0 MPaKTUYECKOMY 3a-
[IpopaboTka I1eKIHOHHOTO BATHIO, Tect
Matepuaia
[ToaroroBka K KOHTPOJIb-
HBIM paboTam
Hroro
6 IIpuemuriku uznydenus: |I[loaroroBka K mpakTuye- I1K-2, Onpoc Ha 3aHaTusx, Ot-
CKHUM 3aHATHUSIM, CEMUHA- [K-3, YeT MO0 NPAKTUYECKOMY 3a-
pam IICK-1 HAaTHO0, Tect
[IpopaboTka JIeKIIMOHHOTO
Marepuala
Hroro
7 Conneunsle nieMenTsl | [logroroBka k npaxkTuye- I1K-2, Omnpoc Ha 3ansaTHAX, OT-
CKHM 3aHATHSAM, CEMHHA- [TK-3, 4eT 1o JabopaTopHOi pa-
pam IICK-1 6ote, OTueT 1O NpaKTUYE-
KOMY 3aHsTHIO, TecT
[IpopaboTka ITeKIIHOHHOTO Ccikomy 3a fo, 1ec
MaTepuana
OdopmieHne 0T4eTOB IO
naboparopHbIM paboTam
Hroro
8 [Ipubops ¢ 3apsioBoii | [loaroToBka K mpakTude- [1K-2, Ompoc Ha 3ansaTusax, OT-
CBS3bIO CKHMM 3aHSTUSAM, CEMHUHA- [IK-3, YeT MO MPaKTUYECKOMY 3a-
pam [ICK-1 HATHIO, TecT
[IpopaboTka JIeKIIMOHHOTO
Marepuasa
Hroro
crpoiicTBa ynpasineHus | [logroroBka k npaxktuye- - OHTpOJIbHAs padoTa
9V I1 [K-2, K Oora,
XapaKTEpUCTUKAMU CKHMM 3aHSTHSIM, CEMHUHA- TIK-3, Onpoc Ha 3aHaTusax, Ot-
KOT€pPEHTHBIX MyYKOB pam [ICK-1 4eT 1o 1abopaTopHOil pa-

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

OdopmiieHre 0TYETOB T10
JabopaToOpHBIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

6ote, OTYeT MO MpakTUye-
CKOMY 3aHsTHIO, TecT
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Uroro 7
10 YcrpotictBa [ToaroroBka Kk nmpaxkTuye- 1 [K-2, Ompoc Ha 3ausTusx, Tect
OTOOpaKEHUS CKHM 3aHSITHSIM, CEMHHA- TIK-3,
nHpOpMaLUU pam [ICK-1
[TpopaboTka TeKIHOHHOTO 1
MaTepuana
Hroro 2
11 Yerpoiicta [ToaroroBka kK mpakTuue- 1 I1K-2, KonTpomnpHas padora,
YIPABJICHHS CBETOM B CKHM 3aHSTHSM, CEMHUHA- [K-3, Omnpoc Ha 3aHsaTHAX, OT-
MHTETPaJIbHON ONTHUKE pam IICK-1 YeT M0 MPAKTUYECKOMY 3a-
[IpopaboTka JIEKIIMOHHOTO 1 BTHIO, TecT
MaTepuana
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro 3
Hroro 3a cemectp 38
Hroro 38
10. KypcoBoii npoekT / KypcoBasi padora
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
8 cemectp
KonTponbHas pabota 10 10 20
Onpoc Ha 3aHATHSX 5 5 15
OTueT o mabopaTopHOi 10 10 20
pabote
OT4er 1o NpaKkTUIECKOMY 10 10 10 30
3aHATHUIO
Tect 5 5 5 15
Hroro makcumyM 3a nepu- 30 30 40 100
Oon
Hapacratomum urorom 30 60 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
10
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

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

Urorosas cymma 6aisos,

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

HK3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. HWrnatoB, A.H. OnTosnexTpoHuka u HaHO(GOTOHHKA [ DIEKTPOHHBIN pecypc] : yueOHoe moco-
oue / A.H. UrnaroB. — DnekrpoH. nan. — Cankr-IlerepOypr : Jlanb, 2017. — 596 c. [DneKTpoHHBII pe -
cypc] - Pexxum noctyna: https://e.lanbook.com/book/95150 (nata obpamenus: 03.07.2018).

12.2. lonostHUTEILHAS JIATEPATYpa

1. JaBwioB, B.H. ®usnueckne oCHOBBI ONTOYIEKTPOHHUKHU (YueOHOe ocoOue) [DIeKTPOHHBIN
pecypc] : yuebnoe nocooue / B.H. [laBbiioB. — DnekrpoH. nan. — Mocksa : TYCYP, 2012. — 139 c.
[OnekTponHbIii pecypc] - Pexmm nmoctyma: https://e.lanbook.com/book/4943 (mara oOpameHus:
03.07.2018).

2. Ilpuknagnas onroanektponuka / O. H. Epmaxkos. - M. : Texnocdepa, 2004. - 414[2] c. (na-
anuue B onbaroreke TYCVYP - 44 5k3.)

3. OnrosnextpoHuka u HaHopoToHuKa [ Tekcr] : yue6HOE mocobue s By3oB / A. H. Urnaros. -
CIIG. : Jlans, 2011. - 539, [5] c. (mHanuuue B 6ubmrorexke TYCVYP - 13 3k3.)

4. OnrosneKTpoHUKa U HaHO(POTOHWKA [DIEKTPOHHBINA pecypc] : yueObnoe mocodbue / A. H. Ur-
HatoB ; pea. C. B. Makapos ; peu.: A. M. Konsuios, U. A. Jlepede3os ; xynox. E. A. Biacosa. - 2-e u3n.,
nepepad. u J0I. - DIeKTpOH. TeKcToBbie naH. - CIIO. : Jlanw, 2017. [OnexTponHslii pecypc] - Pexum mo-
cryna: https://e.lanbook.com/reader/book/95150/#3 (mara o6pamenus: 03.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. CwmupaoB C.B., CaBpyk E.B. OcHOBBI (OTOHUKH: y4eOHO-METOIMUECKOE TOCOOHE MO ay/u-
TOPHBIM MPAKTUYECKUM 3aHITHSAM U cCaMOCTOsTeNbHOU padote. — Tomck. — 2012, — 31 c. - [DneKTpoHHBII
pecypc]. [DnmekTponHblii  pecypc] - Pexumm moctyma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki UMP.pdf (mara oOGparienus:
03.07.2018).

2. ®usuka TBepaoro tena : JlaboparopHslii MPaKTUKYM AJIsl CTYAEHTOB cnernuanbHocteit 210104
"MUKpPO3JIEKTPOHHUKA U TBEpAOTeNIbHAs dnekTpoHuka” u 200600 "doTtonuka u ontonHpopmaruka" / C. B.
CwmupHoB ; denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKUN TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBieHUs U paanodiekTponukn, Kadenpa dusndeckoit anektponuku. - Tomck : TYCVYP, 2007. - 35 c.
(mammuue B 6nbmmoreke TYCYP - 43 5k3.)
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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. IIpodeccnonanibHble 6a3bl JAHHBIX U HHGPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. «eLIBRARY.RU» [DnekTpoHHBIN pecypc]: HaydHas AJIEKTpOHHas OuOmnoTeka. — Pexxum mo-
cryna: http://elibrary.ru

2. «Hayuno-o0pa3oBarenpubiii mopran TYCYP» [OnekTpoHHBIH pecypc]: HaydHO-0Opa3oBa-
TEJIbHBINA MOPTaJ YyHUBepcuTeTa. — Pexxum nocryma: http://edu.tusur.ru/

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

VY4ueOHast aymuTopust

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATUN NIPAKTUUECKOIo TUMA, ydeOHas ayaAuTopus JUIsl IPOBEACHUS 3aHATUII CEMUHAPCKOro THIIA,
MOMEIlIEHUEe ISl POBEJCHUS TPYIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTALUM, MOMEIIEHUE Ul IPOBe/e-
HUS TEKYLIET0 KOHTPOJI U IPOMEXKYTOUHOM aTTecTaluu

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

Onucanune UMeroIerocs 000py10BaHUs:

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.3. MarepuajibHO-TEXHHYECKOE U NPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOI padoThl
Jist caMOCTOSITENNbHOM pabOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

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

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
1.Kakum o6pa3zom popmymupyercs 3akoH [lnanka
1. AmaxT=2.898+10"-3 MK
2. Eb(T)=C1/[A"5(exp(C2/AT)-1]
3. Eb(T)=0cT"4
4. e=E(T)/cT™4
2.Kakum o6pazom popmynupyercs 3akoH cMmenieHus Buna
1. AmaxT=2.89810"-3 MK
2. Eb(T)=C1/[A"5(exp(C2/AT)-1]
3. Eb(T)=0cT"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/[A"5(exp(C2/AT)-1]
3. Eb(T)=0cT"4
4. €1 =E(T)/ocT 4= ai
4.Kaxkum oOpaszom popmynupyetcs 3akoH Kupxroga
1. AmaxT=2.89810"-3 MK
2. Eb(T)=C1/[A"5(exp(C2/AT)-1]
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3. Eb(T)=0cT"4

4. €1 =E(T)/cT= ai

5.Kakue xapaKTepuCTUKHU ONMUCHIBAIOT PaJUallMOHHbIE CBOMCTBA MaTEPHAIIOB.

1. moka3zaTenpb MpeJoMIICHHS], TOKa3aTelNlb MOMIOMEeHuUs, KOO (OUIIUEHT OTpaKEeHUSI.

2. x03pGUIHMEHT MOTIIOIEHHs, KO3((DUIIMEHT SKCTUHIIMU, KOAPPHUIUEHT MPOMyCKaHuUsI.

3. koadunueHT noromeHus, KodPpPUIMeHT oTpakeHus, KodQOUIIMEHT MPOMyCKaHUs, OTpaXka-
TeTbHASI CIIOCOOHOCTH

4. paguanioHHasi CTOMKOCTh, 71032 OOTyUYEHUSI.

6.Kakrie HCTOYHUKY UMEIOT CIIEKTP M3TYUCHHsI MPUOIMKEHHBIN K COTHEYHOMY HU3ITy4EHHUIO.

1. JlroMuHECIIEHTHEIE JJaMIIBI.

2. JlaMIibl HaKaTUBaHUS.

3. l'a3opa3psiiHbIC JIaMIIbI.

4. PTyTHBIE JIaMIIbl BBICOKOTO JJaBJICHUSI.

7. C mOMOIIbIO KAaKOTO 3aKOHA BO3MOKHO ONPEJENIUTh CIEKTP U3JIyUYEHHUs COTHIIA.

1. 3akon Kupxroda.

2.3akoH BuHa.

3. 3akon Ilnanka.

4. 3akon Credana-bompiimana.

8. Kakne UCTOUHHMKH UMEIOT CIUIOIIHOM CHEKTP U3ITyYEHUsI.

1.JIroMuHECIIEHTHRIE JTAMIIEL.

2. JlaMIibl HaKaTUBaHUS.

3. l'a3opa3psiiHbIC JIaMIIbI.

4. ITonmynpoOBOAHUKOBBIE CBETOIMO/IBI.

9. Kakue HCTOYHHKHU UMEIOT CTIEKTP U3IyYeHUs MPUOIMKEHHBIN K U3Ty4eHHI0 a0COIIOTHO-YEPHO-
ro Tena.

1.JIroMuHECIIEHTHRIE JTAMIIEL.

2.JlaMIibl HaKaTUBAHUA.

3.I"'a3opa3psiAHbIe JIaMIIbI.

4. PTyTHBIE JTaMIIbl BICOKOTO JTaBJICHUSI.

10.Kakrie MICTOUHUKN UMEIOT KOTEPEHTHOE U3JTyYEHHE.

1.JIxoMHHECIIEHTHBIE JIAMITBI.

2.JIamnibl HaKaJIMBaHUS.

3.I1onynpoBOTHUKOBBIE J1a3€PhI

4.ITonynpOBOJHUKOBBIE U3TYUYaAIOIIUE JUOIBI.

11.Kakue u3 yka3aHHbBIX JJa3€pOB NHKEKIIMOHHBIE.

1. PyOuHOBBIIA.

2. AproHoBbIil.

3. Ha napax meau.

4. ITomynpoOBOIHUKOBBII.

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

1. ITpuzma Hukous.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Uurepdepomerp Padbpu-Ilepo.

4. IudpakipoHHas pemeTka.

13. Yto ucnonp3yercs AJisl HAKAYKA U3Ty4YEeHUS B Jla3epax Ha allOMO-UTTPHUEBOM IrpaHare.

1. 'a3opa3psiiHbIE JaMIIbL.

2. DNEKTPOHHBIN MyYOK.

3. Tneromuii pa3ps.

4. XvMHU4YecKasi peakius

14. C moMoIpIo KakuX yCTPOUCTB BOZMOXKHO 3apETUCTPUPOBATh MHPAKPACHOE U3TYUECHUE

1. ®oTOyMHOKHUTENS.

2. ®oTtoamnona.

3. Oxnaxnaemoro (GoTope3ncTopa.
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4. ®otoTpaH3ucTOpAa.

15. Yto ucnonbp3yercs a1 Hakauku uznydeHus B He Ne nazepax .

1.I"a3opa3psiaHbIe JaMIIBL.

2.ONeKTPOHHBIN ITYYOK.

3. Tnerommii pasps.

4. J1yroBoi pa3psn

16. Kakue ycTpolicTBa UCHIONB3YIOTCS [UIsl YIPABICHUSI COCTOSIHUEM TOJISIPU3AIUU H3ITYICHHUS.

1. ITpuzma Hukons.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Uurepdepomerp Padpu-Ilepo.

4. IudpaxipoHHas pemeTKa.

17. I'ne ucnionb3yeTcs sIBJICHUE UHKEKIIMH HEPAaBHOBECHBIX HOCUTENIEH.

1. B razopa3psaHbIX Jamnax.

2. B TBepIOTENBHBIX JIa3epax

3. B IOJYTIPOBOJAHHUKOBBIX JIa3epax

4. B JJaMnax HaKaJINBAHMUSI.

18. Kakue ycTpolicTBa HCHIONB3YIOTCS ISl YIIPABIEHUS CIIEKTPOM U3J1y4EHUS.

1. ITpuzma Hukons.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Uurepdepomerp Padpu-Ilepo.

4. udpakipoHHas pemeTka.

19.Kak onpenensiercss koadduimeHT orpakeHuss R peanbHOro moaynpoBogHUKa ¢ KO3 GUITHEH-
TOM TPEJIOMIICHHS N ¥ KOA(PPHUIIMEHTOM MOTIOMEHHS K.

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

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

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

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

20. Yro xapakrepusyeT KodhGUIIMEHT MOTTIOMICHHUS.

1 .KOMYECTBO CBETA MPOILEALIETO Yepe3 o0pasert;

2. KOJIMYECTBO CBETA, MOTJIOMIEHHOTO B 00pasiie ¢ eAUMHUIHOM TOJIITHUHOM;

3. UHTEHCUBHOCTH CBETA, MOTJIONICHHOTO B 00pa3Iie B €AUHUILY BPEMCHH,

4. UHTEHCUBHOCTH CBETAa BOILIEIIEr0 B 00pasell.

14.1.2. Bonipochl i NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
3aKOHBI U3TyYEHUS
Pacder xapakTepuCTHK U3JTy4EHHS JIaMIT HaKaJTMBaHUS
Pacuet xapaktepucTuk razopa3psHbIX Jami
DNEKTPUIECKHE MMapaMeTPhl OTYIPOBOIHUKOBOTO THOAA
Pacuer xapakrepucTuk HHTEPPEPEHIIUMOHHOTO QUITBTPA
Pacuet xapakrepuctuk poropesucropa
KoHCTpyKLIMM COTHEUHOTO 3JIEMEHTa Ha KPEMHHUH U apCEHUJE TaJLIus
Pacuet momymnsitopa Ha hoTopedpakTHBHOM KpUCTAILIE
Pacuer akycToontuueckoro MoaymsTopa
OnTruyeckue XapakTepUCTHKHU TJIaHAPHOTO BOJTHOBOA

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

14.1.4. Tembl OnIPOCOB HA 3aAHATHSAX
1. OcobeHHOCTH ONTHYECKOMN 3JIEKTPOHUKH.

2. COBpCMCHHOC COCTOSIHHC U IICPCIICKTHUBBI PAa3BUTUA OHTOBJ’ICKTpOHHOﬁ 3JIEMEHTHOM 0a3kbl.

3. q)OTOMeTpI/I‘-ICCKI/IC XapaKTCPUCTUKH OIITUYCCKOI'O U3JIYUCHUA.
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4. DHepreTUYeCKre XapaKTEPUCTUKN ONTUYECKOTO U3ITyUEHUS.

5. DHepreTuuecKue U CBETOBBIE TAPAMETPBI.

6. ICTOYHHUKHM UCKYCCTBEHHOTO CBETA.

7. OCHOBHBIE XapAKTEPUCTUKHU U MIAPAMETPbI CBETOANO/IOB.

8. CtpykTypHas cxema ja3epa. JIazepbl Ha OCHOBE KPUCTAUNIMYECKUX IUIIEKTPUKOB.

10. J)KunkocTHble J1a3epsl.

11. T'a30BbI€ J1a3€pHI.

12. XapaKkTepuCTHKH, MapaMeTpbl U MOJETH (POTONPUEMHHKOB.

13. ®oToanoabl Ha OCHOBE pP-n NEPEXO/A.

14. ®oToanoasl ¢ p-i-n CTPYKTYpPOI.

15. Conneunsie (GOTOITEMEHTHI.

14.1.5. Tembl 1a00paTOpHBIX padoT
1. UccnenoBanue 3HEPreTUUECKUX XapaKTEPUCTUK CBETOU3IYYAOIIMX JUOIOB

2. UccnenoBanue moynpoBOJHUKOBBIX JETEKTOPOB U3IyYEHHs] HA BHYTpeHHEM (oTodddexTe

3. UccnenoBanne mapaMeTpoB COTHEYHOU OaTapen

14.1.6. 3auér

AOCOIOTHO YepHOE TEJIO. 3aKOHBI H3ITyUSHHS
PanuanioHHbIe CBOMCTBA TBEPIBIX TEI

M cTOYHNKY CITONIHOTO N3JIYUCHUA. JIaMIIBI HaKaJTWMBaHUSA

HcTtounuku JIMHEHYaTOro CrekTpa

["a3opa3psiHbIe JIaMIIbl BHICOKOTO M HU3KOTO JaBICHUS
M cTOUHNKHM KOTEPEHTHOTO U3TyICHHS

Jlazepsl. Kinaccudukanus. OCHOBHBIE TapaMeTphl

I"'a3oBEIE JIa3€PhbL

TBepaOTENbHBIE JIa3ePhl
[TomynnpOoBOJHUKOBBIE Ja3€phl
Jlazepsl ¢ mepecTpOMKO 4acTOThI
[TomynnpOBOJHUKOBBIE CBETOAUOMABI

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU

310POBbS U HUHBAJINAOB

Jlnst I ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonmomHUTEIbHBIE MaTepUaIbl OIICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

3A0POBbLA U HHBAJIMAOB

Kareropuun
o0yJaronmxcs

BI/I)II)I JOIIOJTHUTCJIIBHBIX OILICHOYHBIX
MaTrcpualioB

DopMBbI KOHTPOJISI U OTICHKU
pe3yabTaToOB 00yUCHUS

C HapymeHHIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCHbMEHHAs
IIPOBEpPKa

C HapyleHUs MU

CobecenoBanue 1o BOIpOcaM K 3a4eTy,

IIpeumy1eCTBEHHO YCTHasl IPOBEPKA
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

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

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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