MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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Brageasey: Tpoaw MNasen CHmmonn
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PABOYA S [TPOT'PAMMA JNCHUITJIMHD
OnTo3/1eKTPOHHBbIE M KBAHTOBBIEC NPHOOPHI M YCTPOHCTBA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

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

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3, 4

Cemectp: 6, 7

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 6 cemectp 7 cemecTp Bcero Enunuiet
1 | Jlekuun 4 0 4 4acoB
2 |I[IpakTrueckue 3aHATHS 4 2 6 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 8 10 18 4acoB
5 | CamocTtosiTensHas pabora 64 53 117 4acoB
6 | Bcero (6e3 ax3ameHa) 72 63 135 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 72 72 144 9acoB
4.0 3.E.

KontponbsHbie paboThl: 7 cemectp - 2
DKk3aMeH: 7 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kap. CBUuKP A. C. Ilepun

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

3aBemyrommii kKadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBAHTOBOM pajinoTex-
Huku (CBUuKP) C. H. lllapanroBuy

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJITOTOBKA CTYJACHTOB B 00JIACTH AJIEMEHTHOW 0a3bl CUCTEM ONTHYECKON CBS3H.

1.2. 3amaum AMCHUIIIMHBI
—  u3y4YeHHe (PU3UYECKUX OCHOB, MIPHHIIMIIOB PAOOTHI M TIOCTPOCHHS ONTOYICKTPOHHBIX U KBaH-
TOBBIX 3JIEMEHTOB, YCTPONCTB U MPUOOPOB, UCTIOIB3YEMbIX B ONITHYECKUX CUCTEMAX;
—  HU3y4YCHHE XapaKTEPHCTHK M MapaMEeTPOB BAKHEHIINX MPUOOPOB U YCTPOMCTB, HCITOJIB3YEMBIX
B ONITHYECKUX CHCTEMAX CBSI3H.

2. MecTo nucuumiiuebl B cTpykrype OITOII

Jucuumuinaa «OnTo3/IeKTpOHHBIE U KBaHTOBBIE NpHOOpH! 1 ycTpoiictBay (b1.B.O/1.9) otHOCHUTCA
K OJ1oKy 1 (BapuaTuBHas 4acTb).

[TpenmecTBYOIUMU AUCHUILUIMHAMY, (OPMUPYIOIIMMHU HayajibHblE 3HaHMA, sBisA0TcsA: Onro-
AJIEKTPOHHBIE U KBAaHTOBbIE IPUOOPHI U yCTpoicTBa, OnTHYECKHEe HampaBisitonue cpeasl, Pusnka, Jmex-
TPOMAarHUTHBIE M1OJI1 U BOJIHBL, DJIEKTPOHUKA.

[TocnenyromumMu AUCUUIUITMHAMU ABJSIOTCSA: ONTOAIEKTPOHHBIE U KBAHTOBBIE PUOOPHI U YCTPOU -
cTtBa, OnTryeckue HuppoBbIC TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-9 ymeHueM npoBOAUTH pacueThl 1O MPOEKTY CeTell, COOPYKEHUI U CPelICTB HH(POKOMMY -
HUKaIlMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHHEM C HCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METO/OB, MIPH-
€MOB M CPEJICTB aBTOMATH3aLMK NPOECKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMbIX OPUTMHAIIBHBIX
porpamm;

— TIK-17 ciocoGHOCTBIO MPUMEHATh COBPEMEHHBIE TEOPETUYECKHE U IKCIIEPUMEHTAIbHbBIE Me-
TOJIbI MCCIIEIOBAHUS C LEJIbIO CO3JJaHUSI HOBBIX MEPCIIEKTUBHBIX CPEICTB AIEKTPOCBI3U U MHPOPMATUKH;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00yJarOMIUNACs T0JIKEH:

—  3HaTh - GU3NYECKHUE OCHOBBI ONTORJIEKTPOHHBIX U KBAHTOBBIX MPHUOOPOB; - OCHOBHBIE 3aKOHBI
Y COOTHOLIEHHS BOJTHOBOM T€OPUH HAIPABIISIIOIIUX ONTUYECKUX CTPYKTYP; - OCHOBBI (PU3UKH B3aUMOJIEH -
CTBHSI CBETA CO CPEJOM M HEJMHEHHON ONTUKY; - yCTPOHUCTBO, OCOOCHHOCTH, OCHOBHBIE XapaKTEPUCTUKH
U MapaMeTpbl U3y4aeMbIX pUOOPOB;

—  YMeTb - OOBACHATH (puznueckue 3(¢HeKTHl, JeKaIue B OCHOBE pabOThl ONTORJIEKTPOHHBIX U
KBAaHTOBBIX IPUOOPOB; - MPUMEHATh HA MPAKTHKE W3BECTHBIE METOJIbl HKCIIEPUMEHTAIBHOTO UCCIIEI0Ba-
HUSI ONITOIEKTPOHHBIX M KBAaHTOBBIX MPHOOPOB ; - BHIIIOJIHATH PacyeThl, CBSI3aHHBIEC C ONPEACICHUEM Ta-
paMeTpoOB U XapaKTEPUCTHK ONTOIEKTPOHHBIX U KBAHTOBBIX IPUOOPOB; - MPOBOAUTH KOMIIBIOTEPHOE MO-
JeTUPOBaHNUE M MPOEKTUPOBAHNE ONTOAIEKTPOHHBIX M KBAHTOBBIX MPUOOPOB, a TAK)KE UMETh MPE/ICTaB-
JICHHE O METOJaX KOMIIBIOTEPHOM ONTHMM3ALMK UX XapaKTEPUCTHK; - MOJIb30BAaTbCS CIIPAaBOYHBIMHU JaH-
HBIMU 10 ONITHYECKUM MaTepuaiaM M 3JIEMEHTaM IIPU NPOEKTUPOBAHUYU ONTONIEKTPOHHBIX M KBAHTOBBIX
npuOOpPOB, CONOCTABIISISI OCOOCHHOCTH XapaKTEPUCTUK TAKUX MaTepHUajioB U 3JIEMEHTOB;

—  BJIAQJIeTh - HAaBBIKAMU YTCHHS U M300paKEHUSI CXEM ONTORJIEKTPOHHBIX M KBAHTOBBIX MPUOO-
POB Ha OCHOBE COBPEMEHHOM AJIEMEHTHOMN 0a3bl; - HABBIKAMU pacyeTa, IPOEKTUPOBAHUS U KOMIIBIOTEPHO -
ro MOJEIMPOBAHUS ONTONIEKTPOHHBIX M KBAHTOBBIX MPHUOOPOB pa3IMYHOIO HA3HAYECHUS; - HABBIKAMU
NPaKTUYECKOH paboThI ¢ TaOOPAaTOPHBIMU 00pa3IaMU ONTOAIEKTPOHHBIX U KBAaHTOBBIX MPHOOPOB, C OM-
TUYECKMMHU IPUOOPAMU U ¢ KOHTPOJIbHO-U3MEPUTENILHOMN ammaparypo.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHOM AesTenbHOCTH Bcero uacos CemecTpsl
6 cemecTp 7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 18 8 10
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Jlexknnn

[IpakTyeckue 3aHATHS

JlaGopatopHble pabOThI

CamocrositenbHas paboTa (Bcero) 117 64 53
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 8 0 8
pabotam

[TpopaboTka IEeKIMOHHOTO MaTepralia 18 15 3
CamocrosaTenbHOe H3ydyeHHe TeM (BOTIPOCOB) 64 37 27
TEOPETHYECKON 4acTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 16 12 4
ceMuHapam

BrinonHeHne KOHTPOJIBHBIX paboT 11 0 11
Bcero (0e3 ax3amena) 135 72 63
IloaroroBka U caada dK3aMeHa 9 0 9
OO01mas Tpy1I0eMKOCTb, 4 144 72 72
3auetHble EauHub! 4.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIUIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

AR
° R o S O = 5
=2 jas] O O < = (O] s
? S < B P 2 0
Ha3Banus pa3nenoB 1UCHUIIIIMHBL < ) o, o o 2 S5
S 5 G s g 0 ==
= = © | ad & £
6 cemecTp
1 Beenenue. 2 0 0 2 4 I1K-17, TIK-9
2 dusndecKue 0OCHOBBI M OCOOEHHOCTH 2 4 12 18 I1K-17, IIK-9
KBaHTOBBIX PUOOPOB.
4 Tunsl U pexxuMsbl pabOTHI JIa3epoB 1 1 I1K-17, I1IK-9
5 Marepuaiibl OTYNPOBOJHUKOBOM MHU- 6 6 [TIK-17, TIK-9
KpO- U OITO2JIEKTPOHUKH. [ ereponepexo-
JBI.
6 [ToynpoOBOAHMKOBBIE UCTOUHUKH U3ITY- 0 0 0 2 2 [IK-17, TIK-9
YEHMUSL.
7 MeToibl MOYJISALIMY U yIIPABJIEHUS OIl- 0 0 0 7 7 [IK-17, TIK-9
TUYECKUM U3ITYyYEHHEM.
8 ®oroanoas! U GOTOMPUEMHBIE YCTPOIi- 0 0 0 7 7 I1K-17, TIK-9
CTBa.
10 OcHOBBI TPUMEHEHUST ONITOJIEKTPOH- 0 0 0 27 27 |TIK-17, IIK-9
HBIX ¥ KBAHTOBBIX IPUOOPOB B MUHPOKOM-
MYHHUKalIUOHHBIX TEXHOJOTUSAX U CUCTE-
Max CBS3H.
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Hroro 3a cemectp 4 4 0 64 72
7 cemecTp
3 OnTuyeckue pe3oHaTOPhl U CENEKIIMS 0 2 4 42 48 |TIK-17, ITIK-9
MOJT
9 DneMeHTB UHTETPAJIBHON ONTUKH. 0 0 4 11 15 |IIK-17, I[IK-9
OcCHOBBI HETMHEWHON OoNTUKH. Dr3nye-
CKHE€ OCHOBHI rojorpaduu.
Hroro 3a cemectp 8 53 63
Hroro 8 117 135
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepikaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 2 E
3 s 5
2 2 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o S E
=S 2 2
a e 2
= S}
6 cemecTp
1 Beenenue. DTanbl pa3BUTHUS KBAHTOBOM AJIEKTPOHUKHU. OCHOBHBIE 2 [K-17,
pUOOPHI M YCTPONUCTBA CUCTEM ONITUYECKOM CBS3U U I1K-9
nH(popmaTHKHU. 3a1a4n Kypca.
Hroro 2
2 ®usnyeckrue OCHOBBI M | Bubl kBaHTOBBIX nepexofoB. Koaddunments DitH- 2 T1IK-17,
0COOCHHOCTHU KBaHTOBBIX |1ITeiiHa. IHBepcHast HaceneHHoOcTh. llupuna crek- [K-9
puOOpOB. TpaJibHOH NMuHUU. B3auMoneiicTBue Oerymmx sek-
TPOMarHUTHBIX BOJIH C aKTUBHOM cpenoil. 3akoH byre-
pa. YcinoBus ycuiieHus M reHepanuu KoineOaHui B
KBAaHTOBBIX CUCTEMAX.
Hroro 2
Hroro 3a cemectp 4
Hroro 4

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILINHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA

Paznenpl QTUCHUIUIMHBI M MEXAUCHUIUTMHAPHBIC CBSI3U C 00ECTICYMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbpIMHU (TTOCIIEIYIONTMMHA ) AUCITUTUTMHAME TIPEICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI B MeXKANCIUIIMHAPHBIEC CBSI3U

HaumeHoBaHue JUCHMILIMH

NQ pa3I[eJIOB HaHHOfI JUCHUIIIINHBI, AJIA KOTOpBIX H€O6XOIII/IMO I/I3y‘-I€HI/I€
o0ecreunBarouX U 00€CIIEYNBAEMBIX TUCIIATLINH
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1 2 3 4 5 6 7 8 9 10
[IpenmecTByronye AMCUUILUINHBI
1 OnTo30n€eKTPOHHBIE U
KBaHTOBbIE IPUOOPHI U + + + + + + + + + +
YCTPOWCTBA
2 OnTuyeckre HanpasJIsio- 4 N N N
1I1e Cpebl
5




3 dusuka + + + + + + + + +

4 DneKTpOMarHUTHBIC MO
Y BOJIHBI

- - - - + + + + +

5 DnexkTpoHuKa + + +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 OnTo3/1eKTPOHHBIE U
KBAHTOBBIE TPUOOPHI U + + + + + + + + + +
yCTpOICTBa

2 Ontuyeckue uppoBbIe
TEJIIEKOMMYHUKAIIMOHHEBIE + + + + +
CHUCTEMBI

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NUCHIUILIAHBI, U BUIAOB 3aHS -

TN
§ Bunnl zansatuit
= e ;
e G
% y S s g DopMbI KOHTPOJIS
S = S &)
~ =
[K-9 + + + + Kontponsnas pabora, Jk3a-
MeH, OTueT o 1adboparop-
HoW paborte, Tect
[K-17 + + + + Kontponsnas padora, Jk3a-
MeH, OTueT o nadboparop-
HoM pabore, Tect

6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

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

A ¥ =
= 2 E
3 = =
& = 5
HasBanus pasnenos HaunmenoBanue nmabopaTtopHbIX padoT zF &5
- 2 s
> (= =
a o g
= S
7 cemecTp
3 Onruyeckue HccenenoBanye OCHOBHBIX IIAPaMETPOB ra30BOI0 Jia3e- 4 IIK-17,
PE30HATOPHI U CENEKIUA | pa [1K-9
MOA Hroro
9 DeMeHTEl Hccnenopanne 3ppekTHBHOCTH BBO/IA CBETA B ILJIaA- 4 TIK-17,
WHTEIPAJILHOM ONTUKH. | HAPHBIM ONTUYECKHUM BOJHOBOJ IK-9
OCHOBBI HEIMHEMHOU Hroro 4
onTuku. uznueckue
OCHOBBI ToJIOTpaduH.
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Hroro 3a cemectp 8

Hroro 8

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 E
Q = =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 5
> Sz
e e 2
= Sl
6 cemecTp
2 ®usnueckre oCHOBBI U | KBaHTOBBIE Mepexo/ibl. JHEPreTUYECKUE YPOBHHU, U~ 4 [K-17,
0COOEHHOCTHU KBAaHTOBBIX |pPHHA CIIEKTPAJIbHOW JIMHUH. YCUJICHHUE U TeHepaLus B I1K-9
puOOpPOB. KBAHTOBBIX CHCTEMAaX.
Hroro
Hroro 3a cemectp
7 cemecTp
3 Onrtuyeckue Onrtuyeckue pe30HaTOPhI. YCIOBHS CaMOBO30YXKe- 2 IK-17,
pE30HATOPHI U CENIEKIUs | HUSI ONTUYECKUX KBAHTOBBIX T€HEPATOPOB. I1K-9
MoZ Hroro
Hroro 3a cemectp
Hroro

9. CamocrosiTesqibHasi paboTa
Bunael camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHIIMH TPEICTaBICHbI B
tabmme 9.1.
Tabmuma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 z 5
g 5 =
Bunbl caMocTosTENIBHON & > O
Hazpanus pa3znenos z = @DopMBI KOHTPOJISA
paboTEI L s 2
= g =
Y Q2
= o
6 cemecTp
1 Brenenue. [IpopaboTka JIEeKIIMOHHOTO 2 |IIK-17, Tect
Marepuala I1K-9
UTtoro 2
2 ®usnueckue ocHoBbI U |IloaroroBka k npakTuye- g |IIK-17, Tect
0COOCHHOCTH KBAaHTOBBIX | CKHM 3aHSATHSIM, CEMHHA- 11IK-9
pubOpOB. pam
[IpopaboTka JIeKIIMOHHOTO 4
Marepuana
Hroro 12
4 Tunsl U peKUMBI [IpopaboTka JIEKIIHOHHOTO 1 IK-17, Tect, Ox3ameH
paboTHI J1a3epoB Marepuala I1K-9
Htoro 1
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5 Marepuaibl CamocrosiTeTbHOE U3yue- 5  |IIK-17, Tecrt, Dx3ameH
MOJIYIIPOBOAHUKOBOM HHUE TeM (BOIPOCOB) TEOpE- [1K-9
MUKpPO- U TUYECKOHN YacTu Kypca
T KTPOHUKH.
1(1 09JICKTPO [IpopaboTka JIEKIIMOHHOTO 1
eTeporepexo/pl. MaTepuaa
Hroro
6 ITomynpoBoguukoBbie | [IpopabGoTka JIEKIIMOHHOTO IIK-17, Tect, Ox3ameH
HWCTOYHUKH U3Ty4EHHUS. Marepuaia [K-9
UTtoro 2
7 Metonpl monyisauu 1 | CaMOCTOATEIIbHOE U3y4e- T1IK-17, TecT, DK3amMenH
YIPaBIEHUS ONTHYECKUM | HUE T€M (BOIIPOCOB) TEOpE- I1K-9
U3TyYCHHUEM. TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Utoro 7
8 doTomnoIEI U CamocTosiTenbHOE H3yue- 5 IIK-17, Tect, Dx3amen
(hoTorprueMHbIe HHE TeM (BOIIPOCOB) TEOpe- I1K-9
YCTPOMCTBA. TUYECKOHM 4acTU Kypca
[TpopaboTka JIEKITMOHHOTO 2
Martepuaia
Hroro
10 OcuoBbl npumeHeHust | [loaroroBka k mpakTuye- TIK-17, Tect, Dx3ameH
ONTOA3JIEKTPOHHBIX U CKUM 3aHSATHUSAM, CEMUHA- I1K-9
KBaHTOBBIX IPUOOPOB B | paM
HMH(OKOMMYHHKAITHOHHBIX
(oxommy THHO CamocrosiTenbHOE H3yue- 22
TEXHOJIOTHUSAX M CHCTEMaX
CXHOIIO CHCTEMAX | yyie Tem (BompocoB) Teope-
CBA3M. TUYECKOHN 4acTU Kypca
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
Hroro 27
Hroro 3a cemectp 64
7 cemecTp
3 OnTuyeckue Brinonnenue kontpoabubix | 11 |TIK-17, Kontponsnas padora, OT-
pPE30HATOPHI U CeNeKIusl | paboT IK-9 4eT 10 J1JabopaTopHOil pa-
MOA [TonroToBka K mpakTuye- 4 Gore, Tect, Sx3amen
CKHM 3aHSATHSAM, CEMHUHA-
pam
CamocTosTenbHOE U3yye- 22
HUE TeM (BOIPOCOB) Teope-
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
OdopMmieHre 0TYETOB T10 4
J1abopaTopHBIM paboTam
Hroro 42
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9 DneMeHThI CamocrosiTeTbHOE U3yue- 5  |IIK-17, Otyet mo maboparopHOU

MHTETPaJIbHOM ONTHKH. HUE TeM (BOIPOCOB) Te€Ope- I1K-9 pabore, Tect, Dx3amen
OCHOBBI HEJIMHEHHOM TUYECKOM YacTH Kypca
ntuku. Ousnuecku
0 suHeckne [IpopaboTka JIEKIIMOHHOTO 2
OCHOBBI rojiorpadumu. MaTepuaa
OdopmiteHre 0TIETOB TIO 4
nabopatopHbeIM paboTam
Htoro 11
Hroro 3a cemectp 53
IToaroroBka u caaya dK3a- 9 OK3aMeH
MeHa
Htoro 126

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€MOCTH 00y4aroumuxcsi
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. BBeneHue B KBAHTOBYIO W ONTHYECKYIO AJIEKTPOHHKY: YuyeOHoe nocobue / bamxkupos A. 1.,
[Mangapos C. M. - 2012, 98 c¢. [DOnexkrpoHHbii pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/1578 (nata obpamenus: 01.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. OcHoBbI pu3NUECKON U KBaHTOBOM onTuku: YuedHoe nocodue / llanaapos B. M. - 2012. 197
c. [Dnextponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/750 (mara oOGpamieHus:
01.07.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAHYEeCKH e M0CO0Us

1. KsanToBas M onTuyeckas 3JIEKTPOHHUKA : Y4eOHO-METOANYECKOe M0COOHe MO MPAaKTHYECKUM
sagsTusim / Illamrmma JI. W. - 2012, 228 c. [OnekrpoHnbiii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/714 (nara obpamenus: 01.07.2018).

2.  OnTosneKTpOHHbIE U KBAaHTOBBIE MTPUOOPHI M YCTPOHCTBA: YUeOHO-METOANYECKOE TOCOOUe 10
OpraHu3allul CaMOCTOATENbHON paboThl U mpakTudeckux 3anatuil / [lHanmapos B. M., Kym I'. T". - 2012.
61 c. [DnexTponnsrit pecypc]| - Pexxum goctyna: https://edu.tusur.ru/publications/2272 (mara obparmenus:
01.07.2018).

3. HccnenoBanue 3¢ ()EeKTUBHOCTH BBOJA CBETa B TUTAHAPHBIN ONTHYECKUH BOJHOBOA: MeTomu-
YyecKHe yKa3aHus K JlabopaTtopHoit pabote ams OakanaBpoB HampasieHus 210700.62 "MuadoxkommyHuKa-
IIUOHHBIE TEXHOJIOTUH U CUCTEMBI cBsI3U" (mpoduib - "OnTuueckue cucreMsl U cetu cBsazu") / lllannapos
B. M, Kym I. I. - 2013. 11 c. [OnexktpoHHslii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/3703 (nara obpamenus: 01.07.2018).

4. MW ccnenoBanue OCHOBHBIX ITapaMETPOB T'a30BOrO Jlazepa: MeToaudyeckue yka3aHus K jJadopa-
toporr pabore / Kym I. T. - 2011. 24 c. [DnextponHslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/115 (mara o6pamenus: 01.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B
VYuebHo-MeToqUYeCKHE MaTepHalbl ISl CAMOCTOSTENBHON U ayTUTOPHOI paboThl 00yJarOIUXC S
U3 YKCiIa JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBSI U MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.
JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

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

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue NUCIUILINHBI U TPpedyeMoe MPporpaMMHoe
o0ecneueHmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEeMOHCTpaIMOHHOE 000pyI0BaHNUE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrpPaMMHOe o0ecreyeHne I NPAKTHYEeCKUX 3aHATHI
Jlaboparopus «2neKTpoHHBIX, KBaHTOBbIX U CBY npudopos»
yueOHas ayIuTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayuTOpus AJIs PO -
BEJICHUS 3aHATUI J1a00paTOPHOro THUMA
634034, Tomckas o6nacts, T. Tomck, Bepmununa ynuna, a. 47, 329a ayn.
Onucanune uMeroIerocs 000py10BaHUs:
- 'eneparop I'5-54 (1 wt.);
- I'enepatop '4-126 (1 wrT.);
- Ociunorpad C1-112A (1 mr.);
- Usmeputenbuas munaust P1-4 (2 mr);
- Ucrounuk nuranus YUII-1 (2 m);
- Ontrueckas ckambsi OCK-3 (3 mit.);
- Jlazep JITH-105 (1 mT.);
- Ocummnorpag C1-65 (1 wrT.);
- 'enepatop curnanos ['4-102 (1 mwrt.);
- MunnuBarrmetp B3-36 (1 wrt.);
- Usmepurenbhas BonnoBoaHast nunus MUBJI-140 (2 mrT.);
- Yeunurens Y2-4 (1 mrt.);
- Ociunorpad C1-5 (1 wt.);
- I'enepatop I'4-109 (1 wrT.);
- Kommuiekt cnienmanu3upoBanHoi yueOHoOH MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadOpaTOpHbIX padoT
JlaGoparopusi « DNeKTpOHHBIX, KBaHTOBBIX 1 CBY npubopos»
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnactb, . Tomck, Bepmuauna ynuia, 1. 47, 329a ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- I'enepatop '5-54 (1 mt.);

- I'enepatop '4-126 (1 wr.);

- Ocmwmnorpad C1-112A (1 mt.);

- U3mepurenbhas nunus P1-4 (2 wr);

- Uctounuk mutanus YUII-1 (2 mr);

- Ontrnueckas ckambsi OCK-3 (3 mit.);

- Jlazep JI'H-105 (1 mT.);

- Ocuumnorpag C1-65 (1 mrT.);

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

- MunmuBattmetp B3-36 (1 wit.);

- Usmeputenbras BomHoBomHas auHUs UBJI-140 (2 mt.);
- Yemnurens Y2-4 (1 mr.);

- Ocmmmorpad C1-5 (1 mT.);

- I'enepatop '4-109 (1 wrt.);

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0Oerb;

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

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

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cHCTEMBI MIPenoAaBaHus isl 00ydaromuxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHUKOH, BUJEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIUMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHI/IHOP'I
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA

1. Kakue Buabl KBaHTOBBIX MEPEXO/IOB JIaI0T BO3MOKHOCTh T€HEPUPOBAHUS KOTEPEHTHOTO HU3IIy4e-
HUS TIPU B3aMMOJICHCTBUAN IIEKTPOMArHUTHOTO TTOJISI C KBAHTOBBIMH CHCTEMaMu?

1. CnioHTaHHbBIE MTEPEXO/IbI

2. UuaynmpoBaHHbIE MTEPEXObI

3. be3bIznyuarenbHble IEPEXO/IbI

4. BupTyanbHble Iepexo/bl

2. Ilpoponbubie Mozl B pezoHatope Dabpu-Ilepo dhopmupyrorces, ecnu mpu pacnpocTpaHEHUU
IUIOCKOM CBETOBOM BOJIHA Ha €r0 JUIMHE YKJIabIBAECTCS:
1. HedyeTHOE 4MCIIO TTOTYBOJIH
. UeTHOE 4nCII0 NIOIYBOJIH
. Lemoe yncio noiayBoiaH
. Henenoe uncio nomayBoaH

AW N

. B pexxume cB0OOIHOM reHepalyy j1a3epHoe U3TydeHUe MpeICTaBIseT co0oii:
. HenpepsiBHOE M3ITyYeHHe

. [lepronnueckyro mocie0BaTeIbHOCTh UMITYJIBCOB OJMHAKOBON aMILIUTYABI
. OIMHOYHBIN UMITYJIBC C BBICOKOM HEpruen

. KBasuperyssipHyto nociaenoBaTeIbHOCTh HUMITYJIBCOB C Pa3HOW aMIUIMTYI0M

W= W

B~

. Kaxkoii xapakTep nmeer nazepHoe U31y4Ye€HUE B PEKUME CUHXPOHU3ALMHI MOJ?
. DTO HEMPEPHIBHOE UBITYUEHUE
. DTO meproarUecKas MOCIeA0BaTeIbHOCTh KOPOTKMX UMIYJIBCOB C BBICOKOM MIHOBEHHOM MOIII-

N —

HOCTBIO
3. OTO OIMHOYHBIN UMITYJIBC C BBICOKOW YHEPTUEH
4. 3T0 MOITHOE HEKOTEPEHTHOE U3ITy4YECHHE

. Uto u3 celst mpencTaBIsIeT aKTHBHAS CPE/la B Ta30BHIX Jlazepax?
. 9TO OOHOATOMHEIM ra3

. DTO ra3, CMeCh ra30B WM CMECh Ta30B C TapaMHu METAJIOB

. DTO ABYXaTOMHBI ra3

. IIpaBuibHOTO OTBETA HET

A WK — W

. Kako#i nomxHa ObITh SHEPTUs (POTOHA JIJIs1 €r0 MOTIOMICHHS B TTOTYIPOBOAHIUKOBOM MaTepuaie?
. OHa 1omKHA OBITH OOJBIIE TUPHUHBI 3aTPEIICHHON 30HBI TIOTYITPOBOIHUKA

. OHa oimKHA OBITH MEHBIIIE TUPUHBI 3AMPEIEHHON 30HBI MOYITPOBOTHUKA

. OHa 10mKHA OBITh MEHBIIIE TIOJIOBUHBI IIMPHUHBI 3aNIPEIICHHON 30HBI TOTYTPOBOIHUKA

. IIpaBuiIbHOTO OTBETA HET

LW =

. Uto mpencraBisieT U3 ceds MoTypOBOHUKOBBIN reTepornepexos’?

. DTO KOHTAKT JIBYX MOJYNPOBOJHUKOB C Pa3HOM MHUPUHOM 3aIlIPEIICHHBIX 30H

. DT0 0071aCTh OTYNPOBOTHUKA C H3MEHEHHUEM THUIIAa TPOBOIUMOCTH

. DTO KOHTAKT JIBYX MOJYNPOBOJHUKOB C OJIMHAKOBOM IIMPUHOM 3aMPEIICHHBIX 30H

W N~
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4. IIpaBWIIBHOTO OTBETA HET

. BO3MOXHO J11 TOCTH>KEHHE COCTOSTHUSI C MHBEPCUEH HACEJIEHHOCTEH B p-n romoriepexonae?
Ja

. Her

. BO3MO>XHO TOJIBKO NP paBEHCTBE HYIIO a0COMIOTHOM TEMIEPATyphl CPEIbI

. OHO cyIIeCcTBYET B TAKOM IE€PEX0/Ie BCET/Aa

A W N — oo

. HyxeHn nu ontudeckuii pe3oHaTop A paboThl cBeToa1o1a?
Ha

. He obs3arenen

. Hyxen, B Buzie BHemHero pe3onaropa ®adpu-Ilepo

. IIpaBuIbHOIO OTBETA HET

10. Kakoe ycTpoiCTBO Ha3bIBAIOT ONTUYECKUM YCUIUTEIEM?

1. OnTruyeckoe yCTpONCTBO JJIsl YCUIIEHUS SJIEKTPUYECKUX CUTHAJIOB

2. PannosnexTpoHHBINA TPUOOP AJIs yCUIICHUS ONITUYECKUX CUTHAIIOB

3. OnTUYecKui 3JEMEHT WM YCTPOMCTBO VISl YCUIIEHUS CBETOBOTO TOJISI
4. IIpaBUIIBHOTO OTBETA HET

11. B ueM cyTbh 211€KTpoOnTHYECKOro s dexra?

1. D10 ycuiieHUE MEKTPUIECKUX CUTHAIIOB ITPU BO3JICUCTBUU CBETA HA CPEIY

2. DT0 U3MEHEHHE ONTUUYECKOTO MOMIIOIIEHNUS B CPEE MPU BO3AECHCTBUHN IEKTPUUECKOIO MOJIS
3. DTo U3MEeHEeHHue oKa3aTess MPeIOMIICHHSI CPEIbl PU BO3AEUCTBUHU AIIEKTPUUECKOTO MOJIs
4. IIpaBWIIBHOTO OTBETA HET

12. IIpu kakoM cMelIeHnH paboTaeT NOIYIPOBOAHUKOBEII (POTONMO/ HA OCHOBE P-n nepexona?
1. ITpu npsimom

2. Ilpu o6paTHOM

3. [Ipu npsiMmoM cMeteHnH, OJIM3KOM K HAMPSHKEHUIO MPOO0s

4. IIpaBUIIBHOTO OTBETA HET

13. ITapameTpbl KaKUX 3JIEMEHTOB MOTYT MEHATHCS IIPU BO3JEHCTBUM cBETa?
1. TIpoBOIHUKOB

2. IlonynpoBOJHUKOB

3. ITomynpOBOTHUKOBBIX U JUAIEKTPUUECKUX

4. IIpaBWIIBHOTO OTBETA HET

14. 3aBHCAT 1M IYMOBBIE XapaKTEPUCTUKU (POTOANOA OT TEMIIEPaTyphl?
1. Her

2. Jla

3. DTO OCHOBHOW MpUHIUI padoThHI HOTOANOIA

4. IIpaBWIIBHOTO OTBETA HET

15. Ilpu xakoil HaNpsHKEHHOCTH JIEKTPUYECKOIO IOJII B CBETOBOM BOJIHE IMPOSIBISETCS ONTHYE-
CKasi HEJIMHEWMHOCTh Marepuaina’?

1. Ecnu oHa Gosbliie HanpsHKEHHOCTH BHYTPHATOMHOT'O TTOJIS

2. Ecnn oHa cpaBHUMA C HAIPSPKEHHOCTBIO BHYTPUATOMHOTIO TIOJIS

3. Ecniu ona Oonbllie HaNPSHKEHHOCTH 3JIEKTPHUECKOTO MO, COOTBETCTBYIOIEH AIIEKTPUIECKOMY
po0oI0 cpepl

4. IIpaBWIIBHOTO OTBETA HET

16. KakoBa ocHOBHas LieJIb IIPU peau3aiuu d3PPEeKToB MapaMeTpuuecKoro yCHuaeHus?
1. 'enepupoBanye AIMHHOBOJIHOBOTO U3YYEHUS MPU KOPOTKOBOJTHOBOM HAaKauKe
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2. I'enepupoBanre KOPOTKOBOJHOBOTO U31yU€HHUS MPU JJIMHHOBOJIHOBOW HaKauKke
3. I'enepanusi BTOpOil TapMOHUKH U3JTYYEHUS] HAKAUYKH
4. IIpaBWIIBHOTO OTBETA HET

17. Moxet nn Habmoaarbest 3hdekT caMopOKyCHPOBKH CBETOBOTO MTy4YKa B ONTHYECKU M30TPOII-
HOH cpene?

1. da

2. Her, TOJIbBKO B KPUCTAJUTMYECKUX Cpeaax

3. On Habmr01aeTCs TOJBKO B DJIEKTPOONTHYECKUX KPUCTAJLIAX

4. IIpaBWJIBHOTO OTBETA HET

18. Bo3MOXXHO 7 TIOTJIOIIEHHWE CBETA B CPEJE, €CIIM PHEpPrusi (pOTOHA MEHbIIE IIMPHUHBI 3ampe-
HICHHOM 30HBI?

1. Jla

2. Her

3. Ha, ecnu sHeprus (oToHa YyTh OOJIBIIE OJOBUHBI UIMPUHBI 3allPEIIEHHONW 30HbI, & UHTEHCUB-
HOCTb CBETA OYE€Hb BHICOKA

4. IIpaBWJIBHOTO OTBETA HET

19. U3MeHnsieTcsa 1 yacToTa cBeTa pu PaneeBckoM paccesiHun?
1. a

2. Her

3. OHa u3MeHseTcs pH JII0OOM pacCestHUN

4. IIpaBWJIBHOTO OTBETA HET

20. B ueM 3akmirovaeTcs OCHOBHOE OTiIM4ue romorpadun ot ¢potorpadum?

1. T'onorpaduyeckuii MPUHIUIT MO3BOJISIET COXPAaHUTh MHPOPMAIUIO O YaCTOTE U3TYUCHHUS

2. l'onorpaduueckuii IPUHIIUI TO3BOJIIET COXPAaHUTh HH(MOPMAITHIO O (ha3e CBETOBOTO OIS

3. lonorpadguueckuii MpUHIUN MO3BOJIAET COXPAHUTh UHPOPMAINIO 00 MHTEHCUBHOCTH CBETOBO-
rO TOoJIst

4. IIpaBUIIBHOTO OTBETA HET

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

ITocTosiHHas Ilnanka, CBA3b MEXAY 4YaCTOTOM M DHEPrUed, UMITYJIbCOM U BOJHOBBIM BEKTOPOM
¢oroHa.

2. IIpaBuiio vacrot bopa.

3. Bonna ne bpoiins, ¢puzndeckuii cMbICa BOJIHOBOH (YHKIMH.

4. YpaBuenue [Ipenunrepa.

5. TunnyHas CTpyKTypa CUCTEMBI IHEPIETUYECKUX YPOBHEH MOJIEKYJIBI.

6. Bupl KBAaHTOBBIX IIEPEXOJI0B (CIIOHTAHHBIE U UHYLIUPOBAHHBIE TIEPEXOIbI).

7. Paznuuns B XapaKT€pUCTUKAX CIIOHTAHHOTO U MHAYLIUPOBAHHOTO U3TyUYEHUS.

8. Koapdurments! DitHiTeiiHa /U1 CHOHTAHHBIX U MHAYLIUPOBAaHHBIX repexofoB. COOTHOLIEHHE
Mexay KodhduimeHTaMu DHIITEHHA.

9. MexaHu3Mbl yIIUPEHUs CHEKTPAIbHBIX JUHUM JUIsl aKTUBHBIX CPEJ B PA3HOM arperaTHoM Co-
cTosiHuM. EcrecTBeHHas mMpUHA ClIEKTpanbHON JIMHUU. OTHOPOIHOE U HEOJHOPOIHOE YILIUPEHHE.

10. YcnoBus ycuineHus KojeOaHUi B KBAHTOBBIX CHCTEMaXx.

11. ITonsiTHE OTPULIATEILHON TEMIIEPATYPhI (MHBEPCUU HACEIEHHONUCTEH).

12. Kunernueckue ypaBHEHUS JJIs1 JBYXYPOBHEBOW KBAHTOBOW CHCTEMBI.

13. B3aumonelicTBHE MIIOCKON CBETOBOW BOJIHBI C aKTUBHOW CPEIOH.

14. CiocoObI TOCTHKEHUSI MTHBEPCUU HACEJICHHOMCTEH B KBAHTOBBIX CHCTEMaX.

15. OtkpeIThIi onTHYecKuil pe3oHarop. IIponoabHble 1 monepedHsie Mokl B pesoHatope dadbpu-
[Tepo. CooTHO1IEHUS 17151 COOCTBEHHBIX YACTOT MPOJIOJIBHBIX MOJ U MEXMOJIOBOI'O PACCTOSHUSI.

16. 106pOTHOCTH OTKPBITOIO ONTHYECKOTO PE30HATOPA.

17. IlepecTpanBaemble ONTUYECKUE pe30HATOPHI. CeneKus NPOIOJbHBIX U MONEPEYHBIX MOI.

18. MHoOrocnoitHble TUJIEKTPUUECKHE NOKPBITUS U HHTEP(PEPEHIUOHHBIE (PUIIBTPHI.
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19. YcnoBus caMoBO30YKICHHUS J1a3epa.

20. Tpex- 1 4eThIpeXypOBHEBBIC Jlazepbl. CTallMOHAPHBIC PEKUMBI PaOOTHI J1azepoB. ONTHMaIbHAS
oOparHas cBs3b. IMmynbcHbIe peskuMbl. CHHXpOHHU3AMS MOJ. MoAysius JOOPOTHOCTH.

21. Tumnbl ra3oBbIX Ja3epoB. OCHOBHBIE OTJIMYUS ATOMAPHBIX, HOHHBIX U MOJIEKYJIIPHBIX JIA3€POB.

22. TBeppotenbHble ga3epbl. OCOOCHHOCTH HaKayKH.

23. OcoOEHHOCTH BOJIOKOHHO-ONITUYECKHUX JIA3€POB.

24. Marepuaisl OJIYIPOBOJIHUKOBOM ONTO3JEKTPOHUKH. YCIOBHS MOMVIOLIEHUS U U3JIYy4EHHs CBE-
Ta B MOJYNPOBOJHUKE. TBEpbIE paCTBOPHI 3AMEILICHHUS.

25. HXEeKIMOHHBIN MOTYTPOBOJHUKOBBIH J1azep. [IpuHimn paboTsl.

26. I'ereponiepexoibl, OCHOBHBIE MPEUMYIIIECTBA MEPE TOMOIEPEXOJAMH.

27. IlonynpOBOAHUKOBBIN TeTepoasep.

28. ITomynpOBOITHUKOBBIE JIa3€Phbl HA CBEPXPEILIECTKAX.

29. Caerousznyyarone auoapl. OCOOEHHOCTH KOHCTPYKIMM U OCHOBHBIE OTIMYUS HOJTYIPOBO-
HUKOBBIX CBETOAMOIOB H JIa3€POB.

30. Onrnyeckue ycunutenu. I1oaynpoBoAHNKOBBIE U BOJJOKOHHBIE YCUIUTEIH.

31. AKyCTOONITHYECKHE MOTYJISITOPBI U Ie(DIIEKTOPHI CBETA.

32. DeKTpOONTHYECKHUE 3JIEMEHTHI YIIPABJICHUS ONITUYECKUM U3ITyUYEHUEM.

33. ®oronmoabl Ha OCHOBE p-h mepexona, p-i-n auoxasl, JIDI.

34. IllymoBBIE€ XapaKTEpPUCTUKHU Ja3€POB.

35. llymoOBBIE€ XapaKTEPUCTHKU (HOTOITPUEMHHUKOB.

36. Henuneitnas nonspuzanus cpesl.

37. 'enepanusi ONTUYECKUX TAPMOHUK.

38. Dddext mapaMeTprUuecKoro yCUIJICHHUs CBETA.

39. [IpocTpaHCTBEHHOE CaMOBO3/ICMCTBUE CBETOBBIX MMyYKOB.

40. MHOro(h)OTOHHBIE HEIMHEHHO-ONTHYECKUE (D (HEKTHI.

41. Paccessnue cBera. Paccessnue Panesi, KoMOMHAITMOHHOE pacCesiHUE, BBIHYKJICHHOE PACCESHHE
CBETa.

42. Db eKT BpeMeHHBIX U IPOCTPAHCTBEHHBIX ONTUYECKUX COTMTOHOB.

43. duznyeckre 0CHOBBI TONOTpaduH.

44. DneMeHTbl UHTETPAIbHOM ONTHKH.

45. Onruueckue ycTpoiucTBa HHPOPMATHKH.

14.1.3. Tembl KOHTPOJILHBIX PadoT

TeopeTuueckne BOIPOCHI

1. IlonsiTHE OTPHULIATENILHON TEMITEPATYpPhl (MHBEPCUH HACEIEHHOCTEH).

2. [IpyHUMN 1eMCTBUSI MHKEKIIMOHHOTO TIOJIYITPOBOJIHUKOBOTO JIa3epa.

3anaun

3. Pe3oHaTop onTHYeCKOro KBAaHTOBOI'O FreHepaTopa 00pa3oBaH 3epkajiaMu ¢ K03 uineHTaMu oT-
paxxenus R1=R2=0,5, pacniono:xeHHpiMu Ha paccTosiHuM L 1pyr ot apyra. AKTUBHas cpeja 3aHUMAaeT BCE
IIPOCTPAHCTBO MEXIY 3epKanamu. Kak Hy)KHO U3MEHUTh KO3()(PUIIMEHT KBAHTOBOIO YCUJICHUS! aKTHUBHOMN
Cpezbl JUIsl BBIMOJIHEHHS! YCIOBHS CaMOBO30YKICHUS TeHepaTopa, eCiu B Pe30HaTOp BHOCUTCS MOTJIOTH -
Tenb, nornomaroumii 50% naaaromiero Ha Hero uznydeHus? (B pacuére He yuuThIBaTh 1U(pPaKIUOHHbBIE
IIOTEPH Ha 3e€pKajax U MOTEPU U3IIyUEHUs B MaTepualle akTUBHOM Cpelbl U 3epKall.

CunTtarp, 4TO IPHU BBEACHUH MOIJIOTUTENS JUIMHA ITyTH CBETa B aKTUBHOM Cpesie COKpallaeTcs Ha
10% OTHOCUTENBHO PACCTOSHUS MEX]y 3epKajlaMu, TOJIIMHON MOTTIOTUTENS TpeHeOpeyb. )

4. Heo6x0aMMo CIIpOEKTUPOBATh MOIYJSATOP (Pa3bl IMHEHHO MOISIPU30BAHHON CBETOBOM BOJHEI (1
= 0,63 MkM). Haiinute pasmepsl 37€KTpoJOB MoayssITopa Juis obecrneyeHus: ¢asoBoro cisura B 180°,
eciu ero paboyee HalpspKEHUE HE AOJDKHO HpeBbimath Bennunny U=2 kB u umeercs kpucramn LiNbO3,
U3 KOTOPOT'O MOKET OBITh U3TOTOBJIEH MOIYIIATOP. JlMaMeTp MOAYIUPYEMOro CBETOBOTO IMyYKa - 1 MM.

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBaHrue OCHOBHBIX TapaMETPOB ra30BOIo ja3epa
HccnenoBanue 3ppekTHBHOCTH BBOJA CBETA B IJIAHAPHBIN ONTHYECKUI BOIHOBOJ
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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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