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«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

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 4

CemecTtp: 8

YuebOnsrit man Habopa 2017 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 8 cemectp Bcero Enununner
1 Jleknuu 18 18 4acoB
2 [TpakTrueckue 3aHITHS 16 16 4acoB
3 Bcero aymuTopHbIX 3aHATHN 34 34 4acoB
4 W3 HuX B HHTEpaKTUBHOU (popme 12 12 4acoB
5 CamocTosiTenpHas paboTa 38 38 4acoB
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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-
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:

— 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
W3 HUX B HHTEpAaKTHUBHOU (opMme 12 12
CamocTosiTenbHas paboTa (Bcero) 38 38
[ToaroroBka K KOHTPOJIBHBIM paboTamM 6 6
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 8 8

[TpopaboTka IEeKIMOHHOTO MaTepralia 11 11
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 13 13
Bcero (0e3 sx3amena) 72 72
OO6miast Tpy1I0€MKOCTb, 4 72 72
3auetHble EauHunml 2.0 2.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ 0]
= = 2 g 2 £
7 = = g 2 =
? 8 s TS 2 0
HazBanus pa3aenoB TUCHUIUINHBI i © o, o 2 & =
= 5 = 3 0 =
o, < 0 9 % g
a v | A & =
8 cemecTp
1 BBenenue B TUCHUIUIMHY 1 0 0 1 IIK-2, I1K-3,
[ICK-1
2 3aKOHBI U3ITY4EHUS 2 1 3 6 I1K-2, I1K-3,
[ICK-1
3 WcTounuk m3nydeHus. MicTouHuku Hekore- 2 3 4 9 IIK-2, I1K-3,
PEHTHOTO U3Jy4YECHUS [ICK-1
4 CBeTou3ny4arone JUOoIbl 1 1 4 6 IIK-2, I1K-3,
[ICK-1
5 McTOYHUKHN KOTEPEHTHOIO U3IIyYECHUS 1 2 4 7 I1K-2, I1K-3,
[ICK-1
6 [IpueMHUKYN U3TydEeHUS] 2 3 3 8 [1K-2, [TK-3,
IICK-1
7 CoJIHEUHBIE SJIEMEHTHI 1 2 6 9 IIK-2, [IK-3,
[ICK-1
8 [IpubopHI ¢ 3apsiI0BOM CBS3BIO 2 0 2 4 I1K-2, T1K-3,
[1CK-1
9 YcrpoiicTBa yrpaBiaeHuUsl XapaKTepUCTHKA- 2 2 7 11 [IK-2, TTK-3,
MH KOT€PEHTHBIX ITy4KOB [ICK-1
10 YcrpoiicTBa 0ToOpaXkeHUs! HH(OpMaLUN 2 1 2 5 [IK-2, T1K-3,
[ICK-1
11 YcrpoiicTBa ynpaBiaeHUsI CBETOM B UHTE- 2 1 3 6 [1K-2, T1K-3,
rpajbHON ONTHUKE [ICK-1
Hroro 3a cemectp 18 16 38 72
Uroro 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- + + + + + + + + + + +
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THKa

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOoTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-
THHN

Bunnl zanstui

DOpMBI KOHTPOJIA

Komnerenuuun
Jlek.

+ | [Ipak. 3aH.
+ | Cam. pa0.

=
=
to
+

KonTponbhas pabota, OTueT 1o
nmabopatopHoii padote, Onpoc Ha
3aHATHsAX, Tect, OTUeT Mo npax-
TUYECKOMY 3aHSITHIO

[1K-3 + + + KonTponbHas pabota, OTueT 1o
naboparopHoii padote, Ompoc Ha
3aHATUAX, Tect, OTYeT MO mpak-
TUYECKOMY 3aHSITHIO

[ICK-1 + + + Kontponsnas padora, OTuer no
nabopartopHoit padote, Onpoc Ha
3aHATUAX, Tect, OTYET No npax-
TUYECKOMY 3aHSITHIO

6. UnTepakTHBHBbIE MeTOABI U (POPMBI OPraHU3ALUH 00yYeHH S
TexHOIOrNM HHTEPAKTUBHOTO OOYUEHHS IPU pa3HbIX GOpMax 3aHATHI IpUBEIeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHoIOrHM HHTEPAKTUBHOTO 00YUYEHHUS IPU Pa3HbIX (HOpMaxX 3aHITUI

WNHrepakTuBHBIC IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHSA, 9 bl€ JICKLUH, Y
8 cemectp
IIpe3enTanuu ¢ UCIIOIB30BAHUEM 2 4 6
WHTEPAKTUBHOM JTOCKH C
o0CyXaeHHeM
Pabora B xomaHze 2 2
Pemenne cutyallMOHHBIX 3a1a4 4 4
Hroro 3a cemectp: 6 6 12
Hroro 6 6 12
7. JlabopaTtopHbie paGoThl
He npenycmorpeno PVYII.
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Ta6muna 8.1 — HauMeHoBaHUE MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 =
2 = =
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) - =5
o) S g
= g =
a o 2
= S
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8 cemecTp

2 3aKOHbI U3JIy4YEHHUS 3aKOHBI U3Ty4EHUs 1 [K-2, TIK-
Hroro 1 3, LHCK-1

3 MctouHuK m3nydeHus. | Pacder XxapakTepHCTHK U3y4EHHUs JIAMIT HaKaJIBa- 2 [IK-2, IIK-

Hcrounuku HUSL. 3, IICK-1

HCKOrCpCHTHOTO PacueT xapakTepucTHK razopa3psIHbIX JaMmil. 1

U3ITy4eHUs
Hroro 3

4 Cperounsnyyaromue DJEeKTpUYECKHE NTapaMETPBhI MOTYTIPOBOJHUKOBOTO 1 IK-2, TIK-

TAOJIBI oaoma 3, IICK-1
Hroro 1

5 WUcTouHnuku Pacuet xapakrepuctuk nHTEp(HEPEHIIMOHHOTO 2 I1K-2, I1K-

KOTePEHTHOTO U3MyueHus |(pribTpa 3, [ICK-1
Hroro 2

6 [Ipuemuuku n3nydenus |Pacuet xapakrepucTuk goropesnucropa 2 [IK-2, IIK-
TectupoBanue Nel 1 3, ICK-1
Hroro 3

7 Conneunsle 3yieMeHTsl | KOHCTpYKIIMM COITHEYHOIO 3JIEMEHTA Ha KPEMHUU U 2 [K-2, TIK-
apCEHUJIC rajuIus 3, IICK-1
Hroro 2

9 VerpoiictBa Pacuet Mmonynaropa Ha ¢poTopepakTUBHOM KpHUCTaI- 2 I1K-2, TIK-

yIpaBJIEHUS ne 3, [ICK-1

XapaKTepUCTUKAMHU Virtoro 2

KOTE€PEHTHBIX ITyYKOB

10 YcrpotictBa TectupoBanue Ne2 1 ITK-2, TIK-

OTOOpaKEHUS Vroro ! 3, [ICK-1

uHpOopMauu

11 YerpoiictBa Onrryeckue XapakTEPUCTUKU TIJIaHAPHOTO BOJIHOBOAA 1 I1K-2, I1K-

YIPaBJICHUS CBETOM B Hroro 1 3, [ICK-1

UHTErpajbHOM ONTHKE

Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padora

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBIECHbI B

tabmune 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
v O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
S g =
2 o 2
= S
8 cemecTtp
2 3aKOHBI U3JIy4YEHHUS IToaroroBka K mpaxkTuye- 1 I1K-2, KonTposnbHas pabora,
CKHMM 3aHSTHSIM, CEMHUHA- TIK-3, Onpoc Ha 3aHaTusax, Ot-
pam IICK-1 YeT M0 MPAKTUYECKOMY 3a-
HATHIO, Tect
IIpopaboTKa JIEeKIIUOHHOTO 1 10, 1ec
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Marepuaia

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro
3 Ucrounuk uznydyenus. |IlogroroBka k npaxktuue- I1K-2, KonTposibHas pabora,
Hcrounnku CKHM 3aHSITHSIM, CEMHHA- IIK-3, Ompoc Ha 3ansaTusax, OT-
HEKOT'€pEHTHOI'0 pam IICK-1 YeT [0 PAaKTUYECKOMY 3a-
u HUS HATHIO, TecT
3ty4e IIpopaboTKa JIEeKIIMOHHOTO ’
MaTepuana
ITonroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
4 Cpetousnyyaronme [ToaroroBka K npaxkTu4e- [IK-2, KonrtponpHnas pabora,
IUOMOBI CKHMM 3aHSITHSM, CEMHUHA- TIK-3, Omnpoc Ha 3ansTUAX, OT-
pam [ICK-1 YET M0 MPaKTUYECKOMY 3a-
HATHIO, TecT
[TpopaboTka JIEKIIMOHHOTO 10, 1ec
MaTepuana
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
5 Ucrounuku IToaroroBka K mpaxkTuye- I1K-2, KonTpospHas pabora,
KOT€PEHTHOTO U3JIYYEHHUs | CKUM 3aHSITHUSAM, CEMUHA- IIK-3, Ompoc Ha 3ansaTusax, OT-
pam IICK-1 YeT 10 IPAKTUYECKOMY 3a-
HATHIO, Tect
IIpopaboTka JIEeKIIMOHHOTO ’
MaTepuana
ITonroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
6 [Ipuemnuku n3nyyenust |Ilogroroka k mpaxkTuye- [IK-2, Omnpoc Ha 3ansaTHsIX, OT-
CKHM 3aHATHUSIM, CEMUHA- I1K-3, 4eT 110 MPAKTUYECKOMY 3a-
pam [ICK-1 HATHIO, TecT
[IpopaboTka JIeKIIMOHHOTO
MaTepuana
Hroro
7 Conneunsle nieMeHTsl | [logroroBka k nmpaxkTuye- I1K-2, Omnpoc Ha 3aHsaTHAX, OT-
CKHM 3aHSATHSAM, CEMHUHA- ITK-3, 4eT 1o JabopaTopHOi pa-
pam IICK-1 6ote, OTueT 1O NpaKTUIE-
KOMY 3aHsTui0, Tect
[TpopaboTka JIEKITMOHHOTO CKOMY 3a fo, 1ec
Marepuana
OdopmieHre 0T4ETOB 110
JabopaToOpHBIM paboTam
Hroro
8 [Ipubops! ¢ 3apsioBoii | [loaroToBka K mpakTude- [1K-2, Onpoc Ha 3aHaTusax, Ot-
CBSI3BIO CKHM 3aHATHUSIM, CEMUHA- I1K-3, 4eT 10 MPAaKTUYECKOMY 3a-
pam IICK-1 HATHIO, Tect
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[TpopaboTka JIEKITMOHHOTO 1

Matepuana
Hroro 2
9 VcrpoiictBa ynpasnenus | [lonroroBka k npakruye- 1 [IK-2, KonrtponwHnas pabora,
XapaKTepUCTUKAMU CKMM 3aHATUSAM, CEMHUHA- I1K-3, Omnpoc Ha 3aHsaTHAX, OT-
KOT€PEHTHBIX ITyYKOB pam [ICK-1 4eT 110 JJabopaTopHoil pa-
[IpopaboTKa JIEKIIUOHHOTO 1 Gore, Otuer o H]EaKTqu'
KOMY 3aHSITH T
Matepuaina CkoMy 3a 10, 1ec
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
HUtoro 7
10 YerpoiictBa IToaroroBka K mpaxkTuye- 1 I1K-2, Omnpoc Ha 3anaTusX, Tect
oToOpaXkeHus CKHUM 3aHATUSAM, CEMHUHA- [IK-3,
uHpOpMaLUU pam IICK-1
[TpopaboTka JIEKITMOHHOTO 1
Matepuana
Hroro 2
11 Ycrpoiicta [ToaroroBka k mpakTuue- 1 TIK-2, KontponrHas pabdora,
YIIPABJICHUS CBETOM B CKMM 3aHATUSAM, CEMHUHA- I1K-3, Omnpoc Ha 3aHsaTHAX, OT-
WHTETPAIIBHON ONTHKE pam [ICK-1 YeT 110 IPAaKTUYECKOMY 3a-
[IpopaboTKa JIEeKIIUOHHOTO 1 HATHIO, TecT
Matepuaina
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
UTtoro 3
Hroro 3a cemectp 38
Hroro 38

10. KypcoBoii nmpoekT / KypcoBasi padota

He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — baniapHbIe OLIGHKH JUIsI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| CeMecTpa
8 cemecTp
Kontponrshas padorta 10 10 20
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuet no nmabopaTopHOii 10 10 20
pabote
OTt4er 1o NpakTUIECKOMY 10 10 10 30
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3aHATHIO

Tect 5 5 5 15
Hroro makcumyM 3a nepu- 30 30 40 100
on

Hapacraromumm urorom 30 60 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

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

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. HWrnatoB, A.H. OnrosnekTpoHnka 1 HAaHO(POTOHHKA [ DIEKTPOHHBIN pecypc] : yueOHoe Tmoco-
oue / A.H. UrnaroB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlanb, 2017. — 596 c. [DnekTpoHHBIH pe -
cypc] - Pesxxum noctyma: https://e.lanbook.com/book/95150 (mata obpamenus: 03.07.2018).

12.2. lonotHUTEIbLHAS JTATEPATYpPa

1. JaBwioB, B.H. ®usnueckne oCHOBBI ONTOAIEKTPOHHUKHU (YueOHOe mocobue) [DNeKTpOHHBIN
pecypc] : yuebnoe nocobue / B.H. JlaBbinoB. — DnektpoH. nan. — Mocksa : TYCYP, 2012. — 139 c.
[OnexkTponHbIi pecypc] - Pexumm nmoctyma: https://e.lanbook.com/book/4943 (mara oOparmeHus:
03.07.2018).

2. Ilpuxknagnas omrosnektponuka / O. H. Epmaxkos. - M. : Texnocdepa, 2004. - 414[2] c. (na-
anune B ondaroreke TYCVYP - 44 5k3.)

3. OnrosnextpoHuka u HaHopoToHUKa [ Tekcr] : yue6HOE mocobue st By3oB / A. H. UrHaros. -
CIIG. : JIans, 2011. - 539, [5] c. (manuuue B 6ubmrorexke TYCVYP - 13 3k3.)

4. OnrosnekTpoHrKa U HaHOGOTOHUKA [DIEKTPOHHBINA pecypc] : yueObnoe mocodbue / A. H. Ur-
HatoB ; pea. C. B. Makapos ; peu.: A. M. Konsiios, 1. A. Jlepe6e3oB ; xynox. E. A. Brnacosa. - 2-e u3.,
nepepad. u 01 - DIEeKTpoH. TeKcToBbie naH. - CII0. : Jlans, 2017. [OnexkTpoHHsii pecypc] - Pexum mo-
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cryna: https://e.lanbook.com/reader/book/95150/#3 (mara oopamenus: 03.07.2018).
12.3. Y4eOHO-MeTOANYECKHE MTOCOOU

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. CwmupnoB C.B., CaBpyk E.B. OcHOBBI ()OTOHUKH: y4eOHO-METOIMYECKOE MOCOOUE MO ay/u-
TOPHBIM MPAKTUYECKUM 3aHITHSAM U caMOCTOsTeNbHOU padorte. — Tomck. — 2012, — 31 c. - [DneKTpoHHBII
pecypc]. [DnekTponHbiii  pecypc] - Pexmm moctyma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki UMP.pdf (mara oOpamienus:
03.07.2018).

2. ®usuka TBepaoro tena : JJaboparopHslii MPaKTUKYM AJIs CTYAEHTOB cnenuanbHocteit 210104
"MUKpO3JIEKTPOHHUKA U TBEpOTeNbHAS dnekTpoHuka” u 200600 "doTtonuka u ontonHpopmaruka" / C. B.
CwmupHnoB ; denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKUN TOCYIapCTBEHHBIA YHUBEPCUTET CUCTEM
yIpaBieHus U paanodiekTponuku, Kadenpa dusndeckoit anekrponuku. - Tomck : TYCVYP, 2007. - 35 c.
(mamuume B 6ubmmorexe TYCVYP - 43 3k3.)

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJU10B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (PopMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/J0POBbS U BOCIIPUATHUS HH(OPMAIIHH.

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapylIIeHUsIMHM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

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

2. «Hayuno-o6pazoBarenbublii nopran TYCYP» [OnexktpoHHBIH pecypc]: HaydyHO-00pa3zoBa-
TeJBHBIN MOpTan yHuBepcuteTa. — Pexxum nocryna: http://edu.tusur.ru/

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpallMOHHOE 000pyA0BaHNUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eCcIeunBaloIIie TEeMaTHYeCKUEe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne Ui NPAKTHYeCKUX 3aHATHI

YyeOHast ayTuTOpHs

yqe6Ha;1 aYI[I/ITOPI/ISI JJIA HpOBCI[GHI/ISI SaHﬂTI/If/'I JICKITMOHHOI'O THUIIA, yqe6Ha;1 ay,III/ITOPI/ISI JUJISA HpOBe-
JICHUS 3aHATHUN MMPAKTUYCCKOTrO TUIA, YIeOHAas ayIuTOPHs JUIs IPOBEACHHS 3aHATUI CEMHUHAPCKOro THIIA,
IIOMCIICHUC IJIA HpOBeI[eHI/ISI I‘pyr[HOBLIX nu I/IHZ[I/IBI/II[yaJIBHBIX KOHchIBTaI_II/If/'I, IIOMCIICHUC IJIsA HpOBe,HC-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIlluu

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

OrnucaHue UMEOIIErocss 000PYIOBAHHUS
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.
IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecredyeHre JUCIUIITHHBI 1JIs1 JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSAIMM 310POBbSI M HHBAJIHU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0POBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelHaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa [IPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmnapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yyeOHOM nHpOpMaLUU B TOCTYNHBIX (PopMax, MOOMIIBHOM CUCTEMBI ITpenoiaBaHus i 00ydaroLIXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIEeHHEM CllyXa, 00Opy/lI0BaHA KOMIIBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHUAX C 0O0Yy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOMCTBA BBOJIa MH(OPMALIMK U IpYTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIBHOM cucTeMbl 00ydeHHs! ISl Jo/iel ¢ WHBa-
JUAHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYCCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOANYECKHEe PEKOMEHAAIUN
21.]'[5[ OLCHKU CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHUA 3aerHHeHHBIX 3a )IHCHI/IHJIPIHOﬁ
KOMIETEHIIUI UCTIOJB3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIe 3aaHUA
1.Kakum o6pazom popmynupyercs 3akon [Tnanka
1.AmaxT=2.898+10"-3 mK
2. Eb(T)=C1/[A"5(exp(C2/AT)-1]

3. Eb(T)=cT"4
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4. e=E(T)/cT™4

2.Kakum o6pazom GpopMymupyeTcs 3aKoH cMeleHrs Buna

1.AmaxT=2.898+10"-3 mK

2. Eb(T)=C1/[A5(exp(C2/AT)-1]

3. Eb(T)=cT"4

4. e=E(T)/cT™4

3.Kakum obpazom hopmymupyercs 3akon Credana-bonpimana

1.AmaxT=2.898+10"-3 mK

2. Eb(T)=C1/[A5(exp(C2/AT)-1]

3. Eb(T)=cT"4

4. €1 =E(T)/cT"= i

4. Kakum oOpazom dopmyrmpyercs 3akoH Kupxroda

1.AmaxT=2.898+10"-3 mK

2. Eb(T)=C1/[A5(exp(C2/AT)-1]

3. Eb(T)=0cT"4

4. €1 =E(T)/cTM= ai

5.Kakwue xapakTepuCTHKH OMUCHIBAIOT PaIMallMOHHBIEC CBOMCTBA MAaTEPHAIIOB.

1. moka3zaTenp mpeJoMIICHHS], TOKa3aTelNlb NONIOMEeHuUs, KOA(h(OUIIUEHT OTpaKEeHUSI.

2. 03 GUIHMEHT MOTIOIEHHs, KOI((DUIIMEHT SKCTUHIIMU, KOAPPHUIIUEHT MPOITyCKaHuUsI.

3. koxdunueHT noromeHus, KodPpPUIUeHT oTpakeHus, KodQOUIIMEHT MPOIMyCKaHUs, OTpaXka-
TeTbHAS CIIOCOOHOCTH

4. paguanioHHas CTOMKOCTh, 71032 OOITyUYEHUSI.

6.Kakrie HCTOYHNKY UMEIOT CIIEKTP M3TYUCHHsI PUOIMKEHHBIN K COTHEYHOMY HU3ITy4EHHUIO.

1. JIroMuHECIIEHTHEIE JJaMIIBI.

2. Jlamnipl HaKaIUBAHUA.

3. l'a3opa3psiiHbIC JTaMIIbI.

4. PTyTHBIE JIaMITbI BBICOKOTO JIaBIICHUSI.

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

1. 3akon Kupxroda.

2.3akoH BuHa.

3. 3akon Ilnanka.

4. 3akon Credana-bompiimana.

8. Kakne MCTOUHHMKH UMEIOT CIUIOIIHOM CHEKTP U3ITyUEHUsI.

1.JIroMuHECIIEHTHLIE JTAMIIEL.

2. Jlamnipl HaKaTUBAHUS.

3. l'a3opa3psiiHbIC JTaMIIbI.

4. ITonynpoBOTHUKOBEIE CBETOANOIBI.

9. Kakue HCTOYHHKY UMEIOT CTIEKTP U3IyYeHUs MPUOIMKEHHBIN K U3Ty4eHHIO a0COIIOTHO-UYEPHO-
ro Tena.

1.JIroMuHECIIEHTHRIE JTAMIIEL.

2.JIammibl HaKaJIMBaHUSI.

3.I'a3opa3psiAHbIe JIaMIIbI.

4.PTyTHBIE JIaMITBI BBICOKOTO JIaBJICHUSI.

10.Kaknie MICTOUHUKN UMEIOT KOT€PEHTHOE U3JTyYEHHE.

1.J[FOMUHECTICHTHBIE JIAMIIBL.

2.JIamnibl HaKaJIMBaHUS.

3.I1onynpoBOTHUKOBBIE J1a3€PhI

4.ITonynpOBOJHUKOBBIE U3TYHaAIOIIUE JUOIBI.

11.Kakue u3 yka3aHHbBIX JJa3€pOB NHKEKIIMOHHBIE.

1. PyOuHOBBIIA.

2. AproHoBbIil.

3. Ha nmapax meau.

4. ITomynpOBOIHUKOBBII.

12. Kakue ycTpoicTBa HCIOJIb3YIOTCA JJISl YIIPABJICHUS YaCTOTOM CIeA0BaHUS UMITYJIbCOB U3ITyYe-
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HUSL.

1. ITpuzma Hukons.

2. AKyCTO-ONITUYECKUN MOIYJISITOP.

3. Unarepdepomerp Padbpu-Ilepo.

4. IudpakipoHHas pemeTKa.

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

1. 'a3opa3psiiHbIE JaMIIbL.

2. DNEKTPOHHBIN MyYOK.

3. Tneromuii pa3ps.

4. XuMHU4YecKasi peakius

14. C moMoIpI0 KakuX yCTPOUCTB BOZMOKHO 3apETUCTPUPOBATh MHPAKPACHOE U3ITYUCHUE

1. ®oToyMHOKHUTENS.

2. ®oroauona.

3. Oxnaxmaemoro (GoTope3ncTopa.

4. ®otoTpaH3ucTOpAa.

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

1.I"a3opa3psiaHbIE TaMIIBL.

2.ONeKTPOHHBIN ITYYOK.

3. Tnerommii pasps.

4. J1yroBoi pa3psn

16. Kakue ycTpolicTBa UCTIONB3YIOTCS [UIsl YIIPABICHUS! COCTOSIHUEM TOJISIPU3AIUU H3ITYICHHUS.

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 IOJYNIPOBOAHHUKOBBIX JIa3epax

4. B JJaMnax HaKaJINBAHMUSI.

18. Kakue ycTpolicTBa HCHONB3YIOTCS ISl YIIPABIEHUS CIIEKTPOM U3J1y4EHUS.

1. ITpuzma Hukouns.

2. AKyCTO-ONITUYECKUN MOIYJISTOP.

3. Uurepdepomerp Padpu-Ilepo.

4. IudpaxipoHHas pemeTKa.

19.Kak onpenemnsiercss koaddumueHT orpakeHuss R peanbHOro moaynpoBogHUKa ¢ KO3 GUITHEH-
TOM TIPEJIOMIICHUS N ¥ KOA(PPHUIIMEHTOM MOTIIOMEHHS 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 KodhOUIIMEHT MOTJIOMICHHUS.

1 .KOTMYECTBO CBETA MPOILEAIIETo Yepe3 o0pasert;

2. KOJIMYECTBO CBETA, MOTJIONMIEHHOTO B 00pasiie ¢ eAUMHUIHOM TOJITUHOM;

3. HIHTEHCHBHOCTH CBETA, MOTJIOIIEHHOTO B 00pas3Iie B €IMHUILY BPEMEHH;

4. UHTEHCUBHOCTH CBETAa BOILIE/IIEr0 B 00pasell.

14.1.2. Bonipochl /il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPAM
3aKOHBI U3TyYEHUS
Pacder xapakTepuCTHK U3JTy4EHHS JIaMIT HaKaJTUBaHUS
Pacuer xapakTepuCTHK ra3opaspsaHbIX JIaMIl
DNEKTPUIECKHE MapaMeTPhl OTYIPOBOTHUKOBOTO THOAA
Pacuer xapaktepucTuk HHTEPPEPEHIMOHHOTO QUITBTPA
Pacuet xapakrepuctuk poropesucropa
KoHCTpyKLIMM COTHEUHOTO 3JIEMEHTa Ha KPEMHHUH U apCEHUE TaJLIus
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Pacuer MmonynsTopa Ha oTopedpaKTUBHOM KpHCTaLIE
Pacyer akycTOONTHYECKOrO MOYIISITOpA
OnTuyeckue XxapaKTepUCTUKU TUIAHAPHOTO BOJTHOBOJIA

14.1.3. Tembl KOHTPOJILHBIX pPadoT
3aKOHEBI H3Ty4YCHUS. UcTounmku H3JIIYUYCHUA.
VYerpoiicTBa ynpaBieHHsl CBETOM

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
1. OCOOEHHOCTH ONITUYECKOM JIEKTPOHUKH.

2. COBpeMEHHOE COCTOSTHUE U TICPCIICKTUBBI Pa3BUTHS ONTOYICKTPOHHOM 2JIEMEHTHOM 0as3bl.
3. ®oTOMETPUYECKUE XaPAKTECPUCTUKU ONITHYECKOTO U3ITyUICHHSI.

4. DHepreTUYeCKNe XapaKTePUCTUKHA ONTHYCCKOTO M3ITYyUCHUSI.

5. DHEepPreTU4eCcKrue U CBETOBBIC MapaMEeTpPHhI.

6. lcTOYHMKHM UCKYCCTBEHHOTO CBETA.

7. OCHOBHBIE XapaKTEPUCTHUKH M IMApaMETPhl CBETOMOIOB.

8. CtpykTypHas cxema jasepa. JIazepsl Ha OCHOBE KPUCTAUIMUCCKUX JTUAJICKTPUKOB.
10. 2)KuakocTHbI€ J1a3ephl.

11. I'a3oBBIE a3€epHI.

12. XapakTepuCTHKH, TapaMeTPbl U MOJICTH (OTOITPUEMHHUKOB.

13. ®oTonnoasl HA OCHOBE P-n MEPEXOa.

14. ®otoano sl ¢ p-i-n CTPYKTYPOil.

15. ConHeunbie GOTORIEMEHTHI.

14.1.5. Tembl 1a60paTopHBIX padoT
1. UccnenoBanue 3HEPreTHUECKUX XapaKTEPUCTUK CBETOU3IYUAIOIINX JUOIOB

2. HccnenoBanue TOJIYITPOBOJAHHUKOBLIX ACTCKTOPOB U3JIYUCHUA HAa BHYTPCHHEM (pOTOS(I)(I)CKTC

3. MccnenoBanue nmapaMeTpoB COIHEUHOM Oatapen

14.1.6. 3auér
AOGCOIIIOTHO YepHOE TeN0. 3aKOHBI U3Ty4YeHHUs
PaananmoHHbIe CBOMCTBA TBEPBIX TEI
W cTouHMKY CIIIONIHOTO U3iTydeHus. JIaMnbl HaKaJIuBaHUs
HcTOYHMKYN TMHENYATOro CEKTpa
["a3opa3psaHbIe JIaMIbl BEICOKOTO M HU3KOTO JaBICHUS
HcTouHNKY KOTEPEHTHOTO U3JTYYeHUS
Jlazepsl. Knaccudukamnms. OCHOBHBIE ITapaMeTPhbI
I'a3oBeIe nazepbl
TBepaoTenbHbIE Ja3epbl
[TonyripoBoTHUKOBBIE JIa3epbl
Jlazepsl ¢ mepecTpoKoil 4acTOThI
[TonyrpoBOTHUKOBBIE CBETOMO,IbI
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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