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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIMHBI
KBanToBasi M onTH4yecKasi 3JICKTPOHUKA

VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa30BaHHe - CHIEUATUTET

HampaBnenne moxaroroBku  (crenmanbHOcTh):  10.05.02 HupopmamuonHasi 0e30MacHOCTb
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HanpaenenHocts (mpoduib): 3amura uHGpopManuu B CHCTEMAX CBSI3M U YIIPABJIEHUs

®dopma 00ydeHUs: OUHAA

QakynereT: @b, @akyabTeT 0€30I1aCHOCTH

Kadenpa: BUC, kadenpa 6e3o0nacHocTH MH(POPMANUOHHBIX CHCTEM

Kypc: 5

Cemectp: 10

Y4eOublii mnan Hadopa 2014 rona

Pacnpez[eneHHe pa6oqer0 BpEMCHU

No Buapl yueOHOM AeSTENBHOCTH 10 cemecTp Bcero Ennauner
1 Jlexuuu 28 28 4acoB
2 [TpakTHdeckue 3aHATHS 28 28 4acoB
3 Bcero aynuTopHbIX 3aHATHI 56 56 4acoB
4 W3 Hux B uHTEpakTUBHON (hopme 16 16 4acoB
5 CaMocTosTenbHas padboTa 52 52 4acoB
6 Bcero (0e3 sx3amena) 108 108 JacoB
7 OO01mmas TpyI0eMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auet: 10 cemectp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 5 OoT « 22 » 12 2016 1

JIUCT COTJIACOBAHUI
Pabouass mporpamma cocraBieHa ¢ y4detoM TpebGoBanuii denepansHoro [ocygapcTBeHHOTO
obOpasoBarenpbHOT0 cTaHmapra Beicmiero odpazoBanus (PI'OC BO) mo HampaBieHUIO MOATOTOBKH
(cmenmanpHOcTH) 10.05.02 WHDOpManmonHass ©6€30MacHOCTh TEIEKOMMYHHUKAIIMOHHBIX CHCTEM,
yrBepkaenHoro 2016-11-16 roma, paccMoTpeHa W yTBepXkAcHa Ha 3acedaHuu Kadeapsl « 22 »
nexabps 2017 rona, mpotokon Ne. 5

Pa3paborunku:
3asenyrommii kag. CBUuKP [Tapanrosuu C. H.

3aBeayromuil odecreunBaromei kad.
CBYuKP [[Tapanrosuu C. H.

PabGowast mporpamma coriacoBana ¢ (akyJabTeTOM, NPOGUIUPYIOMICH U BBITYCKAIOIICH
KadepamMy HarpaBJIeHHUs MOJATOTOBKH (CIEIHATBLHOCTH).

[exan ®b HasbioBa E. M.
3aBenyromuii BeITycKaroIen kag.
BUC Memepsikos P. B.
DKCIIepTHI:
[Ipod. kadpenpst CBUuKP A.E. Manzens

Hupexrop LleHTp cuctemMHoro
MIPOEKTUPOBAHUS Kones A. A.
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1. Ileam u 3aga4u JUCHUILIHHBI

Heabio mnpenomaBaHus AWCIHUIUIMHBI SBISETCA H3YYCHHE (PU3NYECKMX OCHOB KBAaHTOBOW U
ONTHUYECKON JJIEKTPOHUKH M PA3BUBAIOLIUXCS HA 3TOW OCHOBE CHCTEM M YCTPOMCTB ONTHYECKOIO
IMaIia30Ha, a TakKe O 3JIEMEHTHOM 0a3e CUCTEM ONTHYECKOH CBA3H

3amayamMu JUCHUIUIMHBI SIBJISETCS U3YYEHUE:

- #W3ydyeHHe (HU3MYECKUX OCHOB, MPHUHIUIIOB JCUCTBHUS, XapaKTEPUCTUK W IMapaMeTpPOB
BOXHEHIIUX TPHOOPOB U YCTPOMCTB, MCIOIB3YEMBIX B ONTHYECKHX CHUCTeMax cBsi3u. K ux uuciy
OTHOCSITCSI KBAaHTOBBIE T'€HEPATOPhl W YCHJIUTENH, ONTHYECKHUE MOIYJIATOPHI, (HOTONPHUEMHBIE
YCTPOMCTBA, HEIMHEWHO-ONTUYECKHE JJICMEHTHI, ToJOrpapuueckKue W WHTETPAbHO-ONTUICCKUE
KOMIIOHEHTHI.

2. Mecro nucuuminnbl B crpykrype OITOII:

Hucuunnuza «KBantoBass M onrtudeckas siekTpoHuka» (b1.5.32) orHocutcs k Omoky 1
(6a3oBas 4acTh).

[IpenmecTByOMMMH  TUCHUILUIMHAMY, (DOPMUPYIOIIUMH  HadaJbHbIC 3HAHUS, SBISIOTCS
CJIeAyIOIINE AUCHUIUINHBL: . (pU3KKa, MaTeMaTHYeCKUI aHaIIN3

3. TpeGoBanus K pe3yJbTaTaM 0CBOECHHS TMCHHUIJIMHbI:

[Tponecc n3yyeHust TUCHUIUIMHBI HAIIPaBJeH Ha (OPMUPOBAHHE CIIETYIONINX KOMITETECHIIHNA:
- TIK-4 cnocoOHOCTBIO ydacTBOBaTh B Pa3pabOTKE KOMIIOHEHTOB TEJIEKOMMYHHMKAIIMOHHbIX
CUCTEM.

B pesynprare n3y4eHus AUCLHUIUIMHBI CTYIACHT JOJDKEH
3HATH:

-3HaTh (PU3MYECKHE OCHOBbI M TPHHLHUIBI IMOCTPOEHHUS ONTONIEKTPOHHBIX M KBAaHTOBBIX
KOMITOHEHTOB TE€JI€KOMMYHUKAIIMOHHBIX CUCTEM ;
yMeThb:

- BBIIIOJIHATH PACUEThl, CBA3AHHBIE C BHIOOPOM PEKHMMOB pabOThI U ONPEEICHUEM NapaMeTPOB
OITODJIEKTPOHHBIX U KBAHTOBBIX KOMIIOHEHTOB TEIIEKOMMYHUKALMOHHBIX CUCTEM;
BJIA/1€Th:

- HaBBIKAMH PaC4Ye€TOB ONTOXJIEKTPOHHBIX U KBAHTOBBIX KOMIIOHEHTOB TEJIEKOMMYHHUKAIMOHHBIX
CUCTEM;

4. OO0beM IMCUMIJIMHBI M BU/AbI Y4eOHOI1 padoThI

O6ma51 TPYAOCMKOCTDb NUCHUILIMHBI COCTABJIACT _3_38.‘-ICTHBIX CAUMHUIIbI

Buzpl yueOHOI 1esaTeIbHOCTH Bcero uacos CemecTpsl

10 cemectp
AynuTtopHble 3aHATHS (BCEro) 56 56
Jlexun 28 28
[pakTUyeckue 3aHATHS 28 28
U3 HUX B MHTEPAaKTUBHOI hopme 16 16
CamocrosiTenpHast paboTa (Bcero) 52 52
Bcero (6e3 3x3ameHa) 108 108
OO0uiast TpyA0EMKOCTh Yac 108 108
3auetnsle Eqununel TpynoemkocTu 3.0 3.0

5. Coaep:xkanue TUCHUNIMHBI

5.1 Pa3zaennl AUCHUIJIMH U BUALI 3AHATHI
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. 5.3 e
Ne = E; %g gg Bceer | mbie
. /;1 HanmMenoBaHnue pazaena JUCHUIIIUHBI % s E S f;’g g 5|0 KOMIIE
= = 3 g 518 S | uac TEHIN
55 "
(OK,
TIK)
1. B3aumopeiicTBre U3TyUeHHUs C BEIIECTBOM 6 6 12 24 TIK-4
2 (DI/ISI/I‘ICCKI/ie OCHOBBI OIITUYCCKUX KBAHTOBBIX 'CHCPATOPOB U 5 5 12 22 TIK-4
YCUIIUTECIICU
3. | JlerekTupoBaHHE CBETOBBIX CHTHAJIOB 4 4 6 14 | IIK-4
4. | DieMeHTHI ynpaBleHUs] ONTHYECKUM U3ITyYeHHEM 4 4 6 14 | IIK-4
5 | BolOKOHHO-ONTHYECKUE JIMHUU CBSI3U 5 5 8 18 | IIK-4
6 | YcrpoiictBa oToOpaskeHusi HHGOPMAIUU 4 4 8 16 | [IK-4
I1K-4
HUroro: 28 28 52 108 | [IK-4
5.2. Conep:xanue pa3iesioB JeKIIMOHHOTO Kypca
Ne dopmup
Haunmeno Tpyn | yemsie
OEMK | KOMIIETE
| BaHUE Copepxanue paseioB
| | pa3menos octb MU
- (gac) (OK,
1K)
B3auMozaeiicTBUE ONTHYECKOIO HU3IYyYEHUS C KBAHTOBBIMHU CHUCTEMaMH. I1IK-4
OO0mas xapakTepuUCTHKa 3aJladd B3aWMOJEHCTBHSI  TIOJS C BEHIECTBOM.
BonHosas TEOpHUst WU3JTy4YECHUs. BzaumoneiicTBue oerymumx
AIIEKTPOMArHUTHBIX BOJH C AaKTUBHOM Cpenoi. CrnoHTaHHOE U
Biammone BBIHY)KACHHOE u3inydeHue. Kospduuumentsr Oinmreiina. Ilonstue
N CIIOHTAHHOTO M3nydeHus. CpemHsst MPOAOKUTEIBHOCTh JKU3HM aroMa B
yersIe BO30Y)KJIEHHOM COCTOSHUM. BeposatHoctn mnepexomoB. Onrudeckue
1. I;[BcﬂyquH MEepPEeXoApl.. DHEPreTUYeCKUe YPOBHU AaTOMOB U Mojekyl. KomuyecTBo 6
BEIIECTRO OHEPreTHYECKHX YPOBHEH B MHTEpBAje SHEPIHA Ha €AMHALY MIOWANH.
" upuna 1 popma crekTpanbHONH THUHUW. Bpemst )KM3HU 1O CHOHTaHHBIM
nepexogam. CnexTpanbHbele k03 duirenTsl DiHIITEHHA.  YcuieHue
ANIEKTPOMATHUTHBIX KoNieOaHui. [IpuHIHI paOOTH KBAHTOBBIX yCHIUTENEH
U TEHEepaTopoB U MOPOTOBbIE YCJIOBHA TeHeparuu. MeToabl MOMy4YeHHS
WHBEPCHOM HACEJIECHHOCTH B KBAHTOBBIX TE€HEPATOpPAX M YCUIUTEIAX.
[lonsiTHE OTpUIIATENBHON TEMIIEPATYPBHI.
OnTrueckrne pe3oHaTopbl. CTPYKTYpHl JNeKTpHUYecKux moned. Cxembl IIK-4
ONTUYECKUX pe30HATOpoB. IlepecTpanBaeMble pe30HATOPHI. Y CTPOUCTBO U
OPUHIMITEL paboThl J1a3epoB W 00nacTH MX NpuMeHeHus. KorepeHTHbIe
Ousuueck | ACTOUHHKA  ONTAYECKOrO  M3IydeHHS. OCHOBHBIE THUIBI KBaHTOBBIX
e TeHepaTopoB, WX  ycTpoiictBo. IlapameTpsl ®  XapakTepUCTHKH
OCHOBEL MIEKTPOMAarHuTHOro  M3nmyudeHus. [loporoBele ycClOBHS TE€HEpauuu U
MOIIHOCTh  M3iydeHus. [lomynpoBOAHMKOBBIE Jla3epbl HAa JABOMHBIX
ONITUYECK N
X rereponiepexonax (Ha GaAs u InP), ycrpoiicTBa, OCHOBHBIE pabouue
2 | kparrops | XePAKTEPHCTHKH. Monsr renepanuy. POpMHpPOBAaHNE CIEKTpa H3ITYYECHHUS 5
< ONTUYECKUX TE€HEPATOPOB MPH HEOJHOPOJHOM M OJHOPOAHOM YIIUPEHUU
CIIEKTpajbHOU JinHMK. HenuHeliHble onTthueckue sipiaeHus. HenuHeilHoe
IF)Z}:E aro B3aMMOJICHCTBHE 3JICKTPOMAarHUTHBIX Mojieil. MHorootoHHbie 3(PQeKTHI.
Paccessnuss  Penesi, KOMOMHAIMOHHOE ¥ BBIHY)KICHHOE paccesHHe.
Z;IHHHTGH JlazepHble TpeoOpa3zoBaTeNy YacTOTHL. TpaHchopMmanusi ONTHYECKOTO
m3myaenns. lymer ycwnureneit u mazepoB. JlpoboBeie mrymbl. DIuKkep
mrymbl.  MONIIHOCTE — TemyioBoro  ImyMa. ODQJQeKTuBHas  TeruioBas
Temneparypa. ONTHYECKHWE KBAaHTOBBIE YCWIHTENUW. Bo3MoOXHOCTH
KBaHTOBOI'O YCHJICHUS B ONTHYECKUX CHCTEMAX.
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DIIeMEHTHI 30HHON TeOopuu TBepAoro tena. llormomieHue cBeTa B TBEPIBIX TIK-4
tenax. SBiaenue ortosddekra. Dpdexr dembOepa. Puzndyeckue MPUHLIUIIBI
W OCHOBHBIC DJIEMEHTHI PETHCTPAIMX ONTHYECKOro minmydenws. [lpuHImm
BOCTIpHATUSL  M300pakeHusi  QoTonpuemHukamu. DortoransBaHHYECKUH
Herextup | addekt. DoromarauTodiekTpuaeckuii ¢ dekrt. Turmst dhotonpueMuankos (PIT):
OBaHHUE TIOJTYTIPOBOIHUKOBBIE (POTOMPHEMHUKH, (DOTORIEKTPOHHBIE TIPHOOPHI, TPHOOPHI
3. | CBETOBBIX | C BHYTPCHHUM YyCWICHHEeM (OTOTOKa, PiN- U JIaBUHHBIC (OTONPHEMHBIC
CUTHAJOB. | ycTpoicTBa.  [lapameTprl M XapakTepUCTUKH NMPHUEMHHUKOB ONTHYECKOIO
W3ITyYEeHHUS. HetexTrpoBanue CBETOBBIX  CHTHAJIOB. YacroTHas
(ammmTynHas) xapakrepucTHkH, peakuus Il Ha UMIyTBCHOE H3ITyUYCHHE,
uHepiuonnbie cBoiictBa DII, Kospduumentsr ommbok. Jlerekropsl
CBeTOBBIX cuTHaIOB. Kimaccudpukanus doronpueMHUKOB [IpuHITMTT paboTHI
sraeiikn poromarputsl, [13C matpursl. HyMpl mpueMHUKOB W3ITyYeHHSL.
OnemeH- IK-4
THI
Monynsius CBETOBBIX CUTHAJIOB. JNEKTPOONTHYECKHE MOAYIATOPHI
YUPABIE™ | nryveckoro n3ny4yeHus. Moayasius cBeTa akyCTOONTHYECKUMHU BOJI-HAMHU.
4 | Hednexropsr onTryeckoro u3nydeHus. [[pumeHenne ameMeHToB
I(/)II;ITH%CK ynpasiennus. HemocpencTBeHHass MOTYISIIIAS MOTYTIPOBOIHUKOBOTO Jla3epa
— IO LMY MMUTaHUS.
eM
CrpykTypa ontrueckoi cBsi3u. OCHOBHBIC JOCTOMHCTBA BOJIOKOHHO — I1K-4
ontuaeckux MuHUK cBs3u (BOJIC). Tumbl ontryeckux BookoH (OB) u ux
koHCTpyKuuu. OcHOoBHBIE MapameTpsl OB. OnHOMOMOBBIN U MHOTO-
MOJIOBBIN peXHUMBI Iepeiaun curHana. KoMIoHeHTh! ONTHYeCKUX JTUHUH
Bonokon | CBH3H- OnTrueckne Kademu 1 pa3beMBbl: BOJIOKOHHO-ONTHYECKHE KIYTEL,
Ho- HcTounnky n3mydeHus IepeJaTIuKoB ONITUIECKUX JIMHUNA CBS3U: CBETO-
5 | ogmmueck | AVOAb! H TOTYNPOBOHIKOBBIC JIA3EPHI. YioTHeHHne KaHaJIOB. Metonst
e sy | YBSTHICHHS k03 pUIIMeHTa UCITOTE30BaHUS POITYCKHON CIIOCOOHOCTH
R ONTUYECKOTO BOJIOKHA: BpeMeHHoe (OTDM), ciekTpanbHOE YIUIOTHEHHE
(WDM u DWDM). KorepeHTHbIE IMHUU ONTHYECKOH CBSI3U. DiIeMEHTHAS
0a3a KOrepeHTHBIX BOJIOKOHHO-ONTHYECKHUX CHCTEM Teperadn
napopmamanuu (BOCIIN). OgrOMOIOBEIE CBETOBOJIBI C yCTOMYUBON
nongpuzauueit. @oronerekropsbl. [loMexoycTOHYMBOCTE U
WHQOPMATHBHOCTh KOTEPEHTHBIX CHCTEM CBSI3H.
OcHOBHBIE TapaMeTpsl M XapaKTEPUCTUKA YCTPOWCTB OTOOpakeHHs [IK-4
YCTpoiicT | ONTHYECKUX CHUTHAIIOB: WHTEPAKTUBHOCTH, HATISTHOCTH, aBTOMATH3aIlHs.
Ba Tumbl  ycTpoWcTB OTOOpaXeHHA: WHIWBUAYalbHbIE M KOJUIEKTHBHBIE.
6 oroOpaxe | BumeoMOHUTOpPBI:  3NeKTpoHHO-yueBble  TpyOku, KK  MoHHTOpHL,
HUS TUTa3MEeHHBIE MOHHWTOPHL. TepMmuHan BBoma, BeiBoma. I[laHenbHas pabouas
uHpOpMa | CTaHIUSI C  MPOLECCOPOM. [IpoexTopbl. MHOTOGYHKIMOHAIBEHBIE
LA nporieccopsl. IlommakpaHHbIe yCTpoWcTBa OTOOpaKEHHS BHAE0-3BYKOBOM
MH(OPMAIHH.

5.3. Pa3zgennl IUCHUNIAHBI H MEKANCHUIITHHAPHBIEC CBSA3H C OﬁeCHe‘lHBalOHH/IMI/I

(mpeapiaymumMm) U odecneynBaeMbIMU (MOCAEAYOIMMHU) AU CHUIIMHAMMA

Ne HanmenoBanue No Ne paznmenoB maHHOMN AMCIHILIAHEI U3 Ta0m.5.1, mist
n/m o0ecrevnBaonux KOTOPBIX HEOOXOIMMO N3ydeHHE 00EeCTIEUMBAIOIINX
(npenpiaymux) u (mpenpioymux) U odecneynBaeMbIX (MOCIEIYIOINX )
obecreunBaeMbIX JUCLUIUINH
(Tmocmeayrommx)
JUCLUIUTUH
1]2[3[4]5 |67 ] |
IlpenmecTBylomme AMCHUNIMHBI
1. | MaremaTuyeckuil aHanu3 + | + + + + - -
2. | ®uzmka + | + + + + + +
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5.4. CooTBeTcTBHE KOMNETEeHIN, GOPMHUPYeMbIX IPH W3y4YeHHUH AUCHUININHBI, 1 BUI0B
3aHATHNA

Komnerennmu
[1K-4

JI I1 CPC DopMBI KOHTPOJIS
+ + + Ornpoc Ha MPaKTUYECKUX 3aHATUSIX, KOHTPOJIbHEIE
paboThI, TECTUPOBAHUE, 3aUCT

JI — nexuus, [1 — npaktudyeckue u cemunapckue 3ansatus, CPC — camocTosiTenbHas paboTta
CTyZEHTa

6. Metoabl 1 (popMBbI OPraHu3anuu 00y4eHHust

Jis  ycnemmHoro OCBOEHHS JUCUMIUIMHBI IPUMEHSAIOTCS  pa3iu4Hble 00pa3oBaTelbHBIC
TEXHOJIOTHH, KOTOPhIe 00ECIICYUBAIOT JOCTHIKEHUE IIAHUPYEMBIX PE3yJIbTaTOB OOyUEHUS COTJIACHO
OCHOBHOI1 00pa30BaTeIbHON MporpaMMe U ¢ YIETOM TpeOoBaHMi K 00bEMY 3aHATUIH B UHTEPAKTUBHON

dbopwme.

TexHO0rMH MHTEPAKTHUBHOI0 00y4eHUsl PU Pa3HbIX opMax 3aHATHII B Yacax

®opwmsbl | Jleknuu | IIpakTuueckue Beero
Mertonpl (qac) 3aHATHA (Jac)
OO0parHast cBs3b (BOIPOCHI HA JIEKIHSIX, 6 6 12
OINPOCHI HA HA MPAKTUYECKUX 3aHATHUIX)
PaboTa ¢ KOHTPOJIBHBIM TECTOM 4 4
HTOoro MHTEpaKTUBHBIX 3aHITUN 6 10 16
7. JIaGopaTOpPHBINA NPAKTUKYM
JlaGopaTopHble 3aHATHS HE MTPETyCMOTPEHbI
8. IIpakTuueckue 3ansiTusi (ceMuHapsbl) (28 yacoB)
Ne | Ne pazgena TemaTHka MpakTUYECKUX 3aHATHH (CEMUHAPOB) Tpyno- Kowmme-
/0 | JUCUUIUTAHBI U3 €MKOCTh TEHIINH,
tabdi. 5.1 (uac.) 1K, ITIKC
1 Bisaumoneiicteue 6 [1K-4
U3ITy4EHUs C PacueTt sHEepreTHYeCcKNX COCTOSIHAN KBAaHTOBBIX
BEILIECTBOM CHCTEM
2 DuU3NIECKUE OCHOBBI ) [1K-4
ONTHYECKUX B3anmonelicTBrE U3ITydeHUs C BELIECTBOM.
KBaHTOBBIX CriOHTaHHOE U BBIHYX/IEHHOE H3ITyYeHHE
TeHEepaTopoB H
ycunurenen
3 [erexTrpoBanue Pacuer ycnoBuii ycusaeHus 1 reHepaniy KoneOanui 4 [1K-4
CBETOBBIX CHTHAJIOB | B KBAHTOBBIX CHCTEMax
4 DNeMEeHTHI Pacuer mapaMeTpoB aKyCTOONTHYECKHUX 4 [1K-4
yIpaBieHUS MOAYJSTOPOB U Ae(iekTopoB
ONTUYECKUM
M3ITyYeHHEM
5 BonokoHHO-0nTH- Pacuer xapakTepHCTHK ONTHYECKOTO BOJIOKHA ) [1K-4
YeCKHe JMHUH CBs3M | (mucmepcusi, 3aTyxaHue, YuciioBas aneprypa
6 YerpoiictBa oToOpa- | PacueT mapaMeTpoB U XapaKTepHUCTHK 4 [K-4
KeHus nHpopMarmu | (oTONpHeMHHIKOB
9. CamocTosiTe;ibHasi padoTa
| Ne | Ne | TemaTnka caMoCTOSATEIFHON paboThl | Tpyno | Kowmre- | KonTposns |
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n/m | paszmena (Oemanusayus) €MKOC | TEHIMH | BBITOJIHEHUS
JIUCIIMIT Thb OK, IIK padoThI
JIUHBI U3 (qac.)

TabI.
51
Wsyuenne Teopernmueckoro marepuaina. [loaroroska k I1K-4 Ompoc Ha
1 1 NPaKTUYECKUM 3aHsITUsM. [loAroTOBKa K TECTOBOM MPaKTUIECKO
KOHTPOJIbHO# paboTe. 8 M 3aHSITHH.
KonTponsHa
s pabora.
N3zyyenne Teopetnyeckoro Mmatepuana. [loaroroska k [1IK-4 Omnpoc Ha
2 2 NPaKTUYECKUM 3aHATHIM. [loAroToBKa K TECTOBOM MPaKTUIECKO
KOHTPOJILHOH padorTe. 10 M 3aHSITHH.
KontponbHa
s paboTa.
N3yuenue teopetuueckoro marepuania. [loaroroka [1K-4 Ompoc Ha
3 3 NPaKTUYECKUM 3aHATHIM. [loaroroBka K TeCTOBOM MPAKTUIECKO
KOHTPOJIbHO# paboTe. 6 M 3aHSATHH.
Kontponbna
s paboTa.
N3yuenue teopetuueckoro marepuania. [logroroska [1K-4 Ompoc Ha
MIPaKTUYECKUM 3aHATUAM. [IoaroroBka K T€CTOBOM IIPAKTUYECKO
4 4 KOHTPOJIBHOH paboTe. 8 M 3aHSTHH.
KontposnbsHa
s paboTa.
N3yyenue teopetudeckoro marepuana. [logroroska k [1K-4 Omnpoc Ha
5 5 NPaKTUUECKUM 3aHATHIM. [loaroroBka K TeCTOBOM MIPAKTUIECKO
KOHTPOJIBHOH paboTe. 12 M 3aHSTHH.
KonTponbHa
s paboTa.
N3zydenune Teoperndeckoro marepuana. [logroroska k [1K-4 Omnpoc Ha
6 6 MpaKTHYecKuM 3aHATHAM. [lonroroBka k TecToBON MPaKTHYECKO
KOHTPOJIbHOH padoTe. 8 M 3aHATHH.
Kontposnbsha
s paboTa.

10. IIlpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (padoT)

KypcoBbie npoekTs! (paboTbl) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI

11. PeiiTuHroBasi cucTeMa JJisl OLIEHKH yCIeBAeMOCTH CTY€HTOB
Metoauka mojacueTa NPOMEKYTOUHOM YCIIEBAEMOCTH OCYILIECTBIISIETCS B COOTBETCTBHM C

[TonoxkxeHneM O TOPSAIKE UCIOIb30BAaHUS PEUTHUHTOBOM CHCTEMBI Ji OLIEHKH YCIEBaeMOCTHU
cTyaeHToB (mpuka3 pexropa 25.02.2010 Ne 1902) u ocHoBaHa Ha OaJILHO-PEUTHUHIOBOM CHUCTEME
OILIEHKH ycrneBaeMocTH, AerctBytouieit ¢ 2009 r. IlpaBuna ¢popmupoBaHus NATHOATUIBHBIX OI[EHOK 3a
Kaxayro KoHTpoibHylo Touky (KT1, KT2) ocymecTtBisercss mHyTeM OKpYIJIEHUS BEIUYHUHBI,
paccurTaHHOU 1O hopmyIe:

KTx

x=1,2

(Cymma  _ 6amnos , _ mabpamnas  _k _ KTx )*5

Tpebyemas _cymma  _ b6amnog _ no _ OQUIbHOU — _ pACKIAOKe

Taouauna 11.1. bajuibHbIe OLIEHKH JJIM 3JIeMeHTOB KOHTPoJis (3a4eT 10cemecTp)

Maxkcnma | Makcnma
DJIEMEHTEI N o
N JILHBIA JIbHBIN Bcero 3a
yaeOHO 3adeTHast COCTaBIIAIONMIAS
ESITETBHOCTH Oaur3al | Gamr3za?2 ceMecTp
KT KT

CornacosaHa Ha noprane Ne 12421



[Tocemenue i i ) )

3aHATUI

TecroBbIit MUCHMEHHBIH TecT 20

KOHTPOIIE 20 20 70
YCTHOE coOeceI0BaHne 10

CamocTosTenbHas 10 10 ) 20

paboTa

BonycHsle Gaibl 5 5 - 10

Hroro Mmakcumym 35 35 30 100

3a IepUOJT

Hapacraroum 35 70 100 100

HUTOTOM

IIpumeuanue 1: Ha OCHOBaHMHM METOJMKHU MTPOBEACHUS TEKYILIErO KOHTPOJIS yCIIEBAEMOCTH OLIEHKA 3a
3a4eT (OPMUPYETCS 1O COBOKYITHOCTH OaiioB, HaOpaHHBIX CTYACHTOM B TE€YCHHE ceMecTpa (max
100). HeszaBucumo oT cymmbl OamioB mocie 2-X KOHTPOJBHBIX TOYEK OIEHKAa 3a CeMecTp
(dhopMHpyeTCs 10 COBOKYITHOCTH TPEX 3JIeMEHTOB (MakcuMaibHbIi 0amt 3a 1 KT (35), makcumanbHbIi
6amn 3a 2 KT (35), 3auernas cocrapnsitomasi (30)). CryaeHTbl, MOTY4YUBIIME B TEUEHUE CEMecTpa
MmeHee 60 0ayuIoB, 3a4eT HE MOTYJaroT.

IIpumeuanue 2: GoHyCHBbIE OAJUIBI HAUUCISIFOTCS CTYACHTaM, MPUHHUMAIOIIMM aKTUBHOE ydacTue B
MOJITOTOBKE | 3aluTe pedepaToB Ha mpeiaraeMbie TEMbI; B TIOJITOTOBKE M 3aIUTE KOHCTPYKTUBHBIX
3JIEMEHTOB MO 3aIUTe HHPOPMAIIMOHHBIX CUCTEM

Taoauuna 11.2 Ilepecuer 0a/U10B B OlIEHKH 32 KOHTPOJIbHbIE TOYKH

banibl Ha 1aTy KOHTPOJIBHOW TOUKHU OrneHka
> 90 % ot MakcUMaJbHOI cymMbl 6asutoB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMalIbHO# cyMMEbI OaiutoB Ha aaty KT 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha gaty KT 3
<60 % ot MmakcuMasbHON cyMMBbI 6ayu1oB Ha naty KT 2

Ta6auna 11.3. Ilepecyer cymMbl 62/U10B B TPAAMIMOHHYIO H MEKIYHAPOIHYIO OLICHKY (3a4eT)

HrtoroBas cymma 0ajuioB, y9uTHIBaET
Ouenka (PI'OC) YCIIEHO CZaHHHﬁ 3K3aM}elH (3auer) Onerka (ECTS)

5 (oTyIM4HO) / 3aUTEHO 90 - 100 A (OTIIHYHO)

85 -89 B (ouens xopo1io)
4 (xoportio) / 3a4TeHO 75— 84 C (xopor1o)

70-74 D
3 (YIOBJIETBOPUTEIHHO) / 65— 69 (ynoneTsoputeIbHO)
3a4TEHO 60 - 64 E (nmocpencTBeHHO)
2 (HEYAOBICTBOPHTEITBHO), Hwmxe 60 6ammoB F (meynoBneTBOpHUTETHHO)
(ne 3a4TeHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALMOHHOE o0ecTieYeHre JUCHMIITTMHbI

12.1. OcHoBHas qUTEpaTypa
1. Kucenes I'.JI. KsanTtoBast m ontuueckas snekrponuka. MznarensctBo Jlans.2011.-320c.:
Pesxum moctyma: http://e.lanbook.com/book/627 (10).
2. Cxmspos, O.K. BoIOKOHHO-ONTHYECKUE CETH U CUCTEMBbI CBSI3U. [DJIEKTPOHHBIA pecypc| —
Onektpon. man. — CII6. : Jlams, 2016. — 268 <c¢. — Pexum pgocryna:
http://e.lanbook.com/book/76830
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12.2. lononHMTEIBHAS TUTEPATypa

3. MansmmeB B.A. OCHOBBI KBAaHTOBOM 3JICKTPOHHMKH U JIa3€PHOM TEXHUKH. - M.: Briciias mkona,
2005. - 542 c. (40)

4, Ilanruna JIL.U. KBantoBas m ontmueckas siekrpoHuka. YII. Tomckuii rocymapcTBEeHHBII
VHHBEPCUTET CUCTEM YIIPABJICHUS U PAAHOAICKTPOHHKH, Kadenpa cBepXBbICOKO-4aCTOTHON U
KBAaHTOBOM PaIMOTEXHUKH. - DJIEKTPOH. TEKCTOBBIC JIaH. - Tomck: [0.1.], 2012.- 228 c.Pexum
nocryna: http://edu.tusur.ru/training/publications/714.

5. Kym I'.T"., Cokonoa XK.M., lllanruna JI.U.. IIpuGopsl u yctporictBa ontudyeckoro u CBY-
Jrama3oHoB. - ToMck: M3aaTenscTBO HaydHO-TEXHUYECKO# muTeparypsl, 2003. - 556 c. (10)

6. Iluxtun A.H. Ontuueckas ¥ KBaHTOBas 3JIEKTpoHMKA. — M: Beicmias mkona. 2001, - 572c.
(159)

7. TIpoekTupoBaHUE M TEXHUYECKAS dKCIUTyaTanus HU(PPOBBIX TEIEKOMMYHHUKAIIMOHHBIX CHCTEM
u ceTeil: yuebHoe mocooue mis By30B / E. b. Anekcees, B.H.I'opnuenko, B.B.Kpyxmanes, [u
ap.] ; pen.: B. H. Topauenko, M. C. TBepeukwuii. - 2-¢ u3a., uctp. - M. : ['opsuas juHuA -
Tenexom, 2012. - 392 ¢. (10).

12.3 YueOHO-MeTOANYECKHE MTOCOOHS
12.3.1. O0s3aTesibHbIEe Y4eOHO-MeTouYecKre Mocooust
8. IHanruna JI. V. KBantoBast 1 onTuueckas 3J1€KTPOHUKA : Y4eOHO-METOAUYECKOe 1T0coOue 1o
NPaKTUYECKUM 3aHATHAM.., DJIEKTPOHHBIA pecypc. TOMCKHMI TOCYAapCTBEHHBIH YHHUBEPCUTET
CHCTEM YIpaBJICHUS U paauodeKTpoHHkH, Kadenpa cBEepXBbICOKOYACTOTHOM M KBaHTOBOH
PaTUOTEXHUKH. - DIIEKTPOH. TEKCTOBBIC AaH. - ToMck : [0. u.], 2012. - 228 c. Pexxum nocrymna:
http://edu.tusur.ru/training/publications/714
9. EdpanoB B. M COopHHK 3amad 1O BOJOKOHHO-ONTHYECKHM JIMHHUSAM CBSI3U: YueOHO-
MeToAuYecKoe Mocobue Mo mpakTuyeckuM 3aHatusM /. — 2012, 50_ Pexum nocryma:
http://edu.tusur.ru/training/publications/788
10. Kymy I'. I' , [HapanroBuu C. H. Onrtuyeckue ycTpoiicTBa B paJuOTEXHHKE. YueOHO-
METOMYECKOE [TOCOOME IO OPraHU3alUU CaMOCTOSTENIbHON pabOThI CTYAEHTOB/ DJIEKTPOHHBII
pecypc. TOMCKHI rocyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PAAHOIIEKTPOHUKH,
Kadenpa cBepXBbICOKOUACTOTHOM M KBAHTOBOW PAJMOTEXHUKH. - DJIEKTPOH. TEKCTOBBIE JIaH. -
Tomck : [6. u.], 2012. - 25 ¢. Pexum goctyna: http://edu.tusur.ru/training/publications/18

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOUSA 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbS

Y4eOHO-METOAMUECKUE Marepuanbl Ui CaMOCTOSATENIbHOM W ayAUTOpHOW  paboThI
00y4aroLIMXCs U3 YMCIIa MHBAJIUIOB MPEAOCTABIAIOTCSA B (hopMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSIM
WX 37I0POBbS M BOCHIPUATHUS HH(DOPMAITHH.

J1s nu ¢ HapylIeHUsIMM 3peHHus:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

Jlns un ¢ HapyLIeHUsIMH cJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyatHou (opme.

J1st u1 ¢ HApYLIeHUsIMM ONIOPHO-ABUTaTEJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHo opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, IOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoOe odecneyeHne

1. Springer Journals — momHOTEKCTOBass KOJUIEKIMS SJICKTPOHHBIX JKYPHAJIOB H3/1aTEIbCTBA
Springer. [DnexTponnslii pecypc]. URL: http://link.springer.com/

2. OO6pa3zoBarenbHblil mopTai B cBOOOAHOM gocTyne: «Pu3nka, XMMUs, MaTeMaTHKa CTyIeHTaM U
mkoiabHuKaM. OOpasoBatenbHblid TpoekT A.H. Baprunay. [Dnextponssiii pecypc]. URL
http://www.ph4s.ru/; (nara oopamenus 14.01.2017)

3. Hayunas »snextponHas Oubmuorexka eLIBRARY.RU. [Dnekrponnsni pecypc]. URL
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file://///svchsrv2/groups/teachers/ШаранговичСН/от%20%20Шангиной/Сборник%20задач%20по%20волоконно-оптическим%20линиям%20связи:%20Учебно-методичес-кое%20пособие%20по%20практическим%20занятиям%20/.%20–%202012.%2050
http://edu.tusur.ru/training/publications/788
http://edu.tusur.ru/humans/11
http://edu.tusur.ru/humans/78
http://link.springer.com/
http://www.ph4s.ru/

http://elibrary.ru/defaultx.asp; (zara oopamenus 14.01.2017)
4. VYuuBepcuterckas HH(popManmoHHas cuctema Poccus. [Onextponnslii pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mara oopamenus 14.01.2017)

13. MarepuajibHO-TeXHH4YECKOe o0ecreyeHne TUCHUUILTHHBI

13.1 O61mue TpedGOBaHUSI K MATEPHATbHO-TEXHHYECKOMY 00ecnedyeHH 0 JUCIUIIMHBI

s npoBeneHus 3aHATHI JIEKUMOHHOTO THIIA, TPYNIOBBIX U MHAUBHAYAJIbHBIX KOHCYJIbTALMI,
TeKYLIero KOHTPOJISI M NMPOMEKYTOYHOH aTTeCTAlMU HCIOJb3yeTCsl ydeOHas aynuTopus, C
KOJIMYECTBOM IIOCAJIOUYHBIX MeCT He MeHee 22-24, o0opymnoBaHHas JOCKOM W CTaHIApTHOU
yueOHoii Mebenpro. VMeroTcs HarsgHble MOCOOHMS B BHJIE MPE3CHTANUN IO JIEKIIHMOHHBIM
paszzaenam JUCUUTUINHBIL.

s mpoBeieHHsT MPAKTUYECKUX 3aHATHH UCIONIb3yeTcs J1aboparopuu, paclooKeHHas MO aapecy
634034, Tomckas obOmacth, I. Tomck, Bepmmnauna ymuma, a. 74, 3 atax, ayn. 3296. Cocras
000pynoBaHuUs:

Vuebnast mebenn;. Kommbrotepsl kinacca He Hmxke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/
500GB ¢ mmpokomnonocHbIM goctynioM B Internet,— 8 mT.; Mcrmonb3yercss JWIIEH3UMOHHOE
nporpaMMHoOe obecrieuenue, makersl Bepcueii He Hroke: Microsoft Windows XP Professional with
SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005;
Matlab v6.5 . ApromarusupoBaHHbIC paboyre MecTa JUIS pacyera, MOJACIUPOBAHUSA U
AKCIIEPUMEHTAIILHOTO MCCIICI0BAHUS BOJIHOBOJIHO-ONITUYECKHUX, (b OTOMOIMMEPHBIX
TU(GPaKIUOHHBIX, a TaKkke (OoTopedpPaKTUBHBIX ONTUYECKUX DJIEMEHTOB B CIEIUATM3UPOBAHHOU
naboparopuu I'TIO «Onroanexkrponnka» Ha kad.CBUuKP (ayn. 3296, PTK).

Jns caMocTosITeJIbHOM PadoThl HCIONB3YeTCs y4yeOHas ayauTopus (KOMIIBIOTEPHBINA KJacc),
pacnonoxennas mo aapecy 634034, Tomckas oGmacte, . Tomck, Bepmunauna ynmuna, x. 74, 3
aTax, aya.333b. CoctaB 000py/10BaHUS:

VYyeOnas mebens; Komnbroteps! kinacca He Hibke [I9BM INTEL Celeron D336 2.81Tu. - 12 mr;
Kommbrorepsl monkmtoueHsl kK cetd MHTEPHET u oGecmeunBaroT JOCTYH B DIEKTPOHHYIO
WH(OPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHre TUCHUIIIMHBI VISl JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenue auctuiuinHbel Junamu ¢ OB3  ocymiecTBisieTcss ¢ UCHOJIB30BAaHUEM CPEICTB
00y4deHUst OOIIETO U CIIeIIHAIIBHOTO Ha3HAYCHUSI.

[Ipu oOy4eHMH CTYICHTOB € HAPYLIEHHMSIMH CJyXa TPEeIyCMOTPEHO MCIOIb30BaHHE
3BYKOYCHJIMBAIOIICH amnmaparypbl, MYJIBTUMEIUWHBIX CPEACTB U JAPYTHX TEXHHUYECKUX CPEACTB
npuemMa/nepenadun yaeOHo MH(pOpManuu B JOCTYHNHBIX (hopMax il CTYIEHTOB C HapyLIICHUSMU
cyXxa, MOOWUIBHOW CHCTeMbl OOy4YeHHs] /s CTYICHTOB C WHBaJWJAHOCTHIO, IOPTATHBHON
WHIYKIIMOHHOW CHUCTEeMBbl. Y4eOHasi aymuTopusi, B KOTOPOH OOYyYarOTCS CTYJAEHTHI C HapyIIeHHEM
cimyxa, 00OpyloBaHa KOMITBIOTEPHOW TEXHHKOHM, ayAHMOTEXHUKOW, BUICOTEXHUKOW, SIEKTPOHHOU
JIOCKOM, MYJIBTUMEINITHON CUCTEMOM.

[Ipyn oOyueHUU CTYACHTOB € HAPYLIEHHUSIMH 3PEHHSIMH TIPEIYCMOTPEHO HCIOJIh30BAaHHE B
JIEKIIMOHHBIX W YYEOHBIX ayIUTOPHUSIX BO3MOXHOCTH IMPOCMOTPA YNAJICHHBIX OOBEKTOB (HAmpuMmep,
TEeKCTa Ha JOCKE WIHM cllaiila Ha JKpaHe) MpPH TOMOIIM BHUACOYBEIMUUTENCH IJs YAaJeHHOTO
MPOCMOTpa.

I[Ipu o0OyueHHMH CTYIEHTOB € HAPYUIEHUSIMM OMOPHO-IBHUIaTeJBLHOI0 anmnapara
WCITOJIB3YIOTCSl albTEePHATUBHBIC YCTPOMCTBA BBOJA MH(OpPMAIMU H APYrU€ TEXHUUYECKHE CPEICTBA
npuema/nepenadud yaeOHo MH(pOpManuu B JOCTYHNHBIX (hopMax ajisi CTYIEHTOB C HapyHIICHUSMU
OTIOPHO-/IBUTATEILHOTO aIapara, MOOUILHON CUCTEMbI O0YUYEHUS TS JIFOJEH C MHBAIUAHOCTHIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEeH1alluu
cDOHI[ OLCHOYHBIX CPCACTB M THUIIOBBLIC KOHTPOJIBHBIC 3aJaHUs, UCIOJB3YCMbBIC Ui OLICHKU
c(hOPMUPOBAHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 IUCHUIUIMHON KOMIIETEHUUH NpU MPOBEACHUU
TeKyIllel, MPOMEXYTOUHOM arTecTaluy MO0 AUCLUUIUIMHE MPHUBEACH B NPUIOKEHHH K paboueit
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porpaMMe.

14.2 TpeGoBanusi K (P)OHIY OLIEHOYHBIX CPEACTB JIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMHM

3/10POBBSI

JUIs CTYAEHTOB C MHBAJIUJHOCTBIO IPEAYCMOTPEHBI JOIMOJHHUTEIbHBIE OLIEHOYHBIE CPE/ICTBa,
IepeYeHb KOTOPBIX YKa3aH B TaOIuUIE.

Tadoiauua 14 — /lonmoiHUTEIbHBIE CPEICTBA OLIEHUBAHMS JISI CTYI€HTOB ¢ HHBAJHUIHOCTHIO

Kareropuu ctyneHToB

Buipl TOTIOTHATENEHBIX OICHOUYHBIX
CpenCTB

@DopMbI KOHTPOJIS U OLICHKH
pe3yABTaTOB OOYyUCHUS

C HapyleHusIMH
ciyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAS
IIpOBEpKa

C HapyleHusIMH
3peHus

C HapylieHusIMH
OIIOPHO-
JIBUTATEITLHOTO
armapara

C orpaHuuYeHUSAMH 110
00IIEMENNIITHCKAM
[MOKA3aHUAM

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHHAM

Pemienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OThI, MTMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

TecTbl, TUCBMEHHBIE CAMOCTOSATEILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOThI, YCTHBIE OTBETHI

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUYaTbHO)

[Ipenmy1ieCTBEHHO TUCTAaHIIMOHHBIMU
MeTOoJaMH

[IpenmyriecTBEHHO POBEPKA
METOJIaMHU, UCXO/ISI U3 COCTOSTHUS
o0ydJaromierocst Ha MOMEHT ITPOBEPKHU

14.3 MeToauyeckue PEKOMECHAALUMMA I10 OLCHOYHBIM CpeACTBaM JJIsA JIMI C OrPAHNICHHBIMU

BO3MOKHOCTAMMU 3/10POBbA

Hns crynentoB ¢ OB3 mpenycmarpuBaercss noCTynHas ¢opma HpPedOCTaBIECHUS 3a/laHUi
OLCHOYHBIX CPCACTB, a MUMCHHO!

— B IleyatHoM (opme;

- B IIeyaTHO! (hopMe ¢ yBEIMUEHHBIM HIPU(TOM;

- B (hOpME IEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHUS aCCHCTEHTOM 3aIaHUs BCITYX;

- IIPEI0CTaBIEHHE 33JaHNs C HCIIOIb30BaHUEM CYP/IOTIEPEBO/a.

CTy,HeHTaM C MHBAJIMTHOCTBIO YBCIIMYUBACTCA BPEMS HA MMOATOTOBKY OTBETOB HAa KOHTPOJIbLHBIC
BOMpOCHI. [l TaKUX CTY/IEHTOB MpeayCcMaTpUBaeTCs JOCTyNHas (popMa MperocTaBIeHUs OTBETOB Ha

3aaHus, a UMCHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tponemypa oreHUBaHUS PE3YJIBTaTOB 00YyYSHHSI HHBAIHM/IOB 110 JUCITUTUIMHE MPEyCMaTpUBACT
npefocTaBieHue HHpopManud B (GopMax, AJANTHPOBAHHBIX K OrPAaHUYEHHUSIM HUX 3J0POBbI U
BOCTIPUSATHS WH(POPMAIINH:

J1s nn ¢ HapylIeHUsIMHM 3peHHus:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

Jst Iun ¢ HApYIIEHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B I1e4aTHO opme.

J1s Iun ¢ HapylIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:

- B (hopMe TEKTPOHHOTO TIOKYMEHTA;

- B I1e4aTHOU hopme.

IIpu HeoOxomumocTH 11 OOy4arOMMXCS C HHBAJIUAHOCTHIO
pE3yABTaToB 00YYEHHS MOXKET TPOBOANTHCSA B HECKOJIBKO ITAIOB.
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IIpunoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH P®

DenepajibHOE TOCYIAPCTBEHHOE OKOIKEeTHOE 00pa30oBaTe/ibHOE YYpe:KIeHue BbICIIero
oOpa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[Ipopekrop no yueOHOM paboTe
I1. E. Tposin
« _» 2017 r

®OHJT OLIEHOYHBIX CPEJICTB I10 YYEEHO! JUCLIUITINHE
KBanToBasi M onTH4yecKasi 3JIeKTPOHUKA

VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa30BaHHe - CIIEUATUTET

HampaBnenne moxaroroBku  (crenmanbHOocTh):  10.05.02 HWupopmamuonHasi 0e30MacHOCTb
TeJIEKOMMYHMKAIIMOHHBIX CHCTE 10.05.02

HanpaenenHocts (mpoduib): 3amura MHGOPMAIUA B CHCTEMAX CBSI3M U YIIPABJIEHUS

®dopma 0OydeHUs: OUHAA

QakynereT: @b, @akyabTeT 0€30I1aCHOCTH

Kadenpa: BUC, kadenpa 6e3o0nacHocTH MH(OPMANUOHHBIX CHCTEM

Kypc: 5

Cemectp: 10

Yuebnsrit man Habopa 2014 roga

Pa3paborunku:
— xkad. CBYuKP apanrosuu C. H.

3ager: 10 cemectp

Tomck 2017
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1. Beenenue

®onx oneHouHblx cpenacts (DGOC) sBuaseTcs NpWIOKEHHEM K pabodeil mporpamme

JTUCHUIIMHB «AHTEHHBl U PACHPOCTPAHEHHE PATUOBOJIHY» M MPEJACTABISAECT COOONW COBOKYIMHOCTh
KOHTPOJIbHO-U3MEPUTEIILHBIX MAaTePUAIOB (THITIOBBIC 331a49H, KOHTPOJIbHBIC PAOOTHI, TECTHI) K METOJIOB
UX HCHOJB30BAHMS, MPEAHA3HAYCHHBIX JUII HU3MEPEHHUS YPOBHSA  JOCTHIXKEHHUS  CTYJIEHTOM
YCTaHOBJICHHBIX PE3yIbTaTOB 00yUCHUSI.

®OC no AUCHUIUIMHE KCIIONb3YETCs MPU MPOBEACHUU TEKYILIEr0 KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOYHOM aTTECTAUMHU CTYAEHTOB. llepedueHb 3aKperuieHHbIX 3a JUCLUIUIMHOM KOMIIETEHLHN

npuBeAcH B Tabmuie 1
Tabmuna 1 — Ilepeuens 3aKpeIUIEHHBIX 32 JUCIUTUTMHOW KOMIIETEHITUN

Kon DopMyITHpPOBKa KOMIIETCHLIUT Otansl GOpMUPOBAHMS KOMIIETEHLIUU
[1K-4 CriocoGHOCTh Yy4acTBOBaTh B | 3HATh:
pa3paboTKe KOMIIOHEHTOB -3HaTh (PU3UYECKHUE OCHOBBI M IPHHIIUATIBI
TEJIEKOMM YHUKAL[HOHHBIX [IOCTPOEHUS ONTONIEKTPOHHBIX U KBAHTOBBIX
CHCTEM KOMIIOHEHTOB TEJICKOMMYHHUKAIIMOHHBIX CHCTEM ;
yMeThb:
- BBITIOJIHATH PAcUueThl, CBI3aHHBIE C BHIOOPOM
PEKUMOB pabOTHI U OIIpEieICHUEM TapaMeTPOB
OTITOZJIEKTPOHHBIX M KBAHTOBBIX KOMIIOHEHTOB
TEJIEKOMMYHUKAI[MOHHBIX CUCTEM;
BJIa/IeTh:
- HaBBIKAMH PACUETOB ONTOIIEKTPOHHBIX U
KBaHTOBBIX KOMIIOHEHTOB
TEJIEKOMMYHUKAI[HOHHBIX CUCTEM;
2. ®opmMupoBaHHe U pean3anus KOMIeTeHIu i
Komnerennuss  [IK-4:  CnocobHOCTh ~ y4yacTBOBaTh B pa3paboTKe  KOMIIOHEHTOB

TCIICKOMMYHHUKAIIMOHHBIX CHCTCM.

Z[J'ISI (I)OpMI/IpOBaHI/IH KOMIICTCHIIN HCO6XOI[I/IMO OCYHICCTBUTL DPAA  ITAIIOB.
q)OpMI/II)OBaHI/ISI KOMIICTCHIINHU, MMPHUMCHIACMBIC IJII 3TOr0 BUbI 3aHATHH U HCIIOJIB3YEMBIC CPCACTBA

OLICHUBAHUA IIPEACTABIICHBI B Ta6J'II/II_Ie 2.
Ta6m/1ua 2-OTarsl (bOpMI/IpOBaHI/IH KOMIICTCHIUU U UCIIOJIb3YCMBIC CPCACTBA OLUCHUBAHUA

Cocrasn 3HaTh VYMeTh Bmagets
ConepxaHu | -3HaTh (pU3HUECKUE YMeeT BBITIONHSATH Brnageer HaBbIkaMu
€ TaroB OCHOBBI Y IPUHITUIIBI pacueTsl, CBS3aHHBIE C pacueToB
IIOCTPOEHUS BBIOOPOM PEKUMOB OTITORNIEKTPOHHBIX U
OTITORJIEKTPOHHBIX U paboTHI U OTIpeIeTICHNEM | KBAHTOBBIX
KBAaHTOBBIX KOMIIOHEHTOB | ITapaMeTpOB KOMITOHEHTOB
TEJIEKOMMYHUKAIIMOHHBIX | OMTOAJIEKTPOHHBIX U TEJICKOMMYHUKAITHOHHBI
CUCTEM KBaHTOBBIX KOMIIOHEHTOB | X CHCTEM
TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM
Buaer Jlexkuu Jlexknuu [IpakTyeckue 3aHATUS
. I'pynmioBeie [IpakTrueckue 3aHATUS KoHTponbHBIE pabOTHI
SaATHH KOHCYJIbTallu1 KonTponbsHbie paboThl TectupoBanue
CamocrosrenbHas pabota | TectupoBaHue CamocTrosiTenbHast
CTY/ICHTOB CamocrositenpHas pabota | paboTa CTyIACHTOB
CTYJIEHTOB
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Hcnonb3ye
MBbIC
cpencTBa
OLICHHUBAaHU
s

Kontpons
CaMOCTOSITEIbHOM
paboTHI CTY/ICHTOB.
3ader.

[IpoBepka noMamHuX
3aJJaHUM 110 MPAKTUKAM
[IpoBepka KOHTPOIBHBIX
pabort. [IpoBepka TecToB.
Koutpons

CTYJICHTOB.
3auer.

CaMOCTOSITENIbHON PabOTHI

[IpoBepka nOMaIIHUX
3aJJaHUU 10 MMPAKTUKAM
[TpoBepka KOHTPOIBHBIX
pabort. [IpoBepka TecToB.
KonTposib
CaMOCTOATEJIbHOMN
paboThI CTYICHTOB.
3ayer.

OO0m1mre XxapakTepUCTUKH MOKa3aTeael U KpUTEPUEB OLICHUBAHUSI KOMIIETEHIIMM Ha BCEX 3Tarax
MIpUBEJICHBI B Ta0OauIIe 3.

Tabmuna3 — O6mmue XapakTepuCTUKU MOKa3aTeNel M KpUTEPUEB OLICHUBAHUS KOMITETCHIIUH 110

JTanam
IToka3aren
3HaTh YmeTp Bnaners
U ¥ KPUTEPHUH
Ob6nanaer
Ob6nagaer quanazoHoOM
(haKTUYECKUMHU U .
MPAKTUYECKUX YMEHUH, KonTtponupyer
OTnuyHO TEOPETUUECKUMHU
. TpeOyeMBbIX I Pa3BUTHA | pabOTy, IPOBOIUT
(BBICOKUI 3HAHUSMU B TIpeienax .
. TBOPUYECKUX PEIICHUH, OLICHKY, COBEpIIICH-
YpOBEHB) M3y9aeMoi 00J1acTu ¢ .
abcTparupoBaHUsl CTBYET JIeHCTBUS pabOTHI
MOHMMAaHUEM TPaHUI]
npo0iem
MPUMEHUMOCTH
beper
OTBETCTBEHHOCTb 32
3HaeT GaKThl, O6mnanaer quana3zoHOM
. 3aBepIeHHE 33]]a4 B HC-
Xoporo MIPUHIIMIIBI, TPOLIECCHI, | MPAKTUYECKUX YMEHHUIA, N —
(6azoBbIit oO11ye MoHATHS B TpeOyeMbIX JIIsl peLIeHMUSI ’
. MpHUCIocadbIu-BaeT CBOE
YPOBEHB) npezenax u3ydyaeMoin OTIpeJIeIeHHBIX MpodiieM
MOBEJICHHE K
obnactu B 00J1aCTH HCCIIEI0BaHUS
00CTOSITENTLCTBAM B
peleHnu nmpobiem
VY noBnerBopu OGnanaer OO6nanaeT OCHOBHBIMH
-T€JIbHO YMEHUSIMH, TPeOyeMbIMU PaGoraet npu npsimom
. 6a30BbIMU OOLITUMU
(ToporoBbIit JUISL BBITIOJTHEHUS HaOIIOICHUU
3HAHUSIMH
YPOBEHB) MPOCTHIX 33734
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@opMynUpOBKa IOKa3aTreled U KPUTCPUEB OLICHUBAHUS JAHHON KOMIICTCHIUM IIPUBEICHA

Tabiuue 4.
Tabmuia 4 — [Tokaszarenu u KpUTEPUH OIICHUBAHUS KOMITETEHIIUU HA dTarmax
Ilokazarenu | 3Hars VYMmeTh Bnanets
Y KpUTEpUU
OTrnuuHO 3Haer ¢uznueckue YMmeer cBOOOHO Bnaneer naBbikamu
(BBICOKUI OCHOBBI Y IPUHITUIIBI BBITOJIHSATH PACUEThI, pacueToB
YPOBEHb) MMOCTPOCHUS CBsI3aHHBIE C BHIOOPOM ONTOIEKTPOHHBIX U
OIITORJIEKTPOHHBIX U peXUMOB pabOTHI U KBAHTOBBIX KOMIIOHEHTOB
KBAaHTOBBIX KOMIIOHEHTOB | OINpEACIICHHUEM TEJIEKOMMYHUKAI[TMOHHBIX
TEJIEeKOMMYHUKALIMOHHBIX | TapaMeTpoB CUCTEM
CUCTEM ONTO3JIEKTPOHHBIX U
KBAaHTOBBIX KOMIIOHEHTOB
TEJICKOMMYHHUKAIITMOHHBIX
CUCTEM
Xopouo Nwmeet npencrasineHue o YMeeT BBITOIHSATH Brnaneer ocHOBHBIMU
(6a30BbIit (bu3MYECKUX OCHOBAX U pacyeTsl, CBSI3aHHBIE C HABbIKAMH PacueToB
YPOBEHbD) MIPUHIUIIAX TTOCTPOCHUS BBEIOOPOM PEKUMOB OMTORJICKTPOHHBIX U
OTITORNIEKTPOHHBIX U paboTHI U OTpe/IeICHUEM | KBAaHTOBBIX KOMIIOHEHTOB
KBAaHTOBBIX KOMIIOHEHTOB | ITapaMeTpOB TEJIEKOMMYHUKAITMOHHBIX
TEJICKOMMYHUKALIMOHHBIX | ONTO3IEKTPOHHBIX U CUCTEM
CUCTEM KBaHTOBBIX KOMIIOHEHTOB
TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM
VYnosnerBop | UMeeT npeacrasnenue oo [Toka3piBaeT HEMOIHOE, JleMoHCTpUpYyeT
WUTETBHO OTJIETBHBIX (PU3UYECKUX | HEIOCTATOYHOE YMEHUE HEMNOJIHOE, HEI0CTaTOYHOE
(TIOpPOTOBBI | OCHOBAX M MPUHITUIIAX BBITIOJHSTH PACUETHI, BJIa/ICHUE HaBbIKAMHU
il ypOBEHb) | MOCTPOEHUS CBSI3aHHBIE C BHIOOPOM pacdeToB
ONTORIEKTPOHHBIX U PEKHUMOB pabOTHI U ONTORIEKTPOHHBIX U
KBAaHTOBBIX KOMIIOHEHTOB | OTIpPECIICHHEM KBaHTOBBIX KOMITOHEHTOB
TEJIEKOMMYHUKAIIMOHHBIX | TapaMeTPOB TEJIeKOMMYHUKAIMOHHBIX
CHUCTEM - OTITOYJIEKTPOHHBIX U CUCTEM
KBaHTOBBIX KOMIIOHEHTOB
TEJIEKOMMYHUKAITMOHHBIX
CUCTEM

Jly1g peanu3anyy BbIIIETIEPEUUCIICHHBIX 3a/1a4 00y4YeHHsI UCTIONIb3YIOTCS CIIeyIoIne
Marepuaibl: TUIIOBbIE KOHTPOJIbHBIE 3a/1aHUS UM HHBIE MaTepUalbl, HEOOXOAUMBIE JJIS1 OLEHKU
3HAaHUN, yMEHU, HABBIKOB U (WJIN) OTBITA IE€ATEIbHOCTH, XapaKTEPU3YIOIIUX ATAIbl (POPMUPOBAHUS
KOMIIETEHINH B IpoIiecce OCBOEHUs 00pa30BaTeIbHON MPOTrpaMMBl, B COCTABE:

3.1 IlpakTHYecKHe 3aHATHSA 110 TEMaM:

NoakownE
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Pacuer OHEPTCTUICCKUX COCTOSIHMM KBAaHTOBEIX CHUCTEM
B3aumopneiictBue uznydenus ¢ BemecTBoM. CIIOHTAaHHOE U BBIHYK/IEHHOE U3JIy4eHUE
Pacuet ycnoBuit ycusieHus 1 TeHepaIi KojaeOaHnii B KBAHTOBBIX CHCTEMax

Pacyer mapamMeTpoB aKyCTOONITUIECKUX MOIYISITOPOB U AE(PICKTOPOB

Pacuer XapakTepuCTHK ONTUYECKOTO BOJIOKHA (IUCHepCus, 3aTyXaHue, YUCIoBas aneprypa
Pacuer mapamMeTpoB u XapaKTEPUCTHK (HOTOTPHUEMHUKOB

Pacuer mapaMeTpoB U XapaKTEPUCTUK MOTYIPOBOIHUKOBBIX JIa3€POB




3.2 KoHTpoJibHbIE PaGoThI 10 TEMaM

1. BszaumogeiicTBue u3NydeHHs C BeliecTBOM. CIOHTAHHBIE U UHIYIIUPOBAHHbBIE TIEPEXO/IBI.
DHEepPreTu4ecKue COCTOSIHUS KBAHTOBBIX CUCTEM. MOITHOCTD M3JIy4€HUs KBaHTOBBIX
TeHEpaTopoB

2. Jlazepsl ux mapameTpsl U XapakTepucTuku. [lapamMeTpsl u XapakTepUCTUKUA ONTUYECKUX
pe3onaropoB. [lapameTpbl U XapaKTepUCTUKH MPUEMHUKOB ONITUYECKOTO U3ITYyUECHUSI.

3. VYmpasieHue jga3zepHbIM H3nydeHueM. [lapaMeTpsl U XapakTEpUCTUKU aKyCTOONTHUECKHUX
MOAYISTOPOB U J1e(IIEKTOPOB. XapaKTEPUCTUKH ONTHYECKOTO BOJIOKHA (IUCTIEPCHS, 3aTyXaHHeE,
YHCIIOBAs anepTypa)

IIpumep: Konrpoabhas padora 1
Tema: B3zaumoneiictBue nznydeHus ¢ eniecTBoM. CIIOHTaHHbIE U MHIYLIUPOBAHHBIE EPEXOIbI.
OHEpPreTU4eCcKue COCTOSIHUS KBAHTOBBIX CUCTEM. MOIHOCTh U3J1y4€HHUsI KBAaHTOBBIX T€HEPATOPOB.

1.KBaHTOBBIE CHCTEMBI CO CBOOOTHBIM M CBSI3aHHBIMU JIBHYKCHUSM YaCTHIL. DHEPTHsi CBOOOTHOMN U
CBSI3aHHOM YacCTHIIBI.

2. CioHTaHHbIE U UHYLIUPOBaHHbBIE TIEPEXOJIBI.

3.OHepreTudyeckue ypoBHHU U 30HHAsI TEOPUSL

4. Kakue MeTo/bl UCIIOIB3YIOTCS ISl CO3/JaHMsI MHBEPCUU HACEJIEHHOCTEN YPOBHEHN B KBAHTOBBIX
cucremax?

5.CootHomieHus Mexay kodpduureHTamMmu DHHIITEHHA

6.IIpyunHbI yIIMpEHUs CIEKTPaIbHBIX JIMHUN

7.B 4eMm coCTOUT B3aMMOJICHCTBHE ONTUYECKOTO U3TYYCHHUSI U BEIIECTBA ?

8. UTto XapakTepu3yeT MOHOXPOMATUYHOCTh, KOTEPEHTHOCTD, IIOISPU30BaH-HOCTb JIA3€PHOTO
U3ITy4eHus?

9. Ilpu KaKuX ycIOBUSAX BEIIECTBO CIIOCOOHO YCHIIMBATh AIEKTPOMArHUTHOE U3NTydeHue?

10. JloniepoBckoe ymupeHue

11. YmmpeHnue u3-3a CTOJIKHOBEHUN

12. Bo3MOXHOCTb YyCUJICHUS U T€HEPALIUY B KBAHTOBBIX CHCTEMAX

13. Onrtuyeckas Hakayka JIa3epPHbIX aKTUBHBIX cpel. CHEeKTphl MOIIOUIEHUsI U CTPYKTYPBI
DYHEPreTUYECKUX YPOBHEHN

14. Kakumu cBoiicTBaMK 00J1a1at0T CIIOHTAHHBIE U MHYIIUPOBAHHbIE N3ITyYeHUs?

15. Vuer HEONTHUYECKUX MEPEXOA0B M HEMTMHEUHBIX 2(PPEKTOB.

16. Uto noHMMaeTcs oA OTPULIATENIBHOM TEMIIEpaTypoy BelecTBa?

17. Kax Bo3nukatot konebanust B OKI, u xakue ycnoBus He0OXOUMBI JUIs CYIIECTBOBAHMS
CTallMOHAPHBIX KoJeOaHM?

18.OHepreTndeckre XapakTEPUCTHKH JIa3€POB M JIA3EPHOTO U3ITyUEHHUS.

19. Tlouemy B OKI" BO3MOXHO CyIIeCTBOBaHUE KOJIEOAHUI ¢ pa3TUYHBIMU YacTOTaMH?

20. ITonepeyHble CTPYKTYPHI JA3€PHOTO U3TYUCHUS.

21 Kak u3MeHsieTcs CeKTp 4acToT KoyieOaHui MpU YMEHbLIEHUN JITHHBI pe3oHaTopa OKI™?

22. Ecnu nHBepCHasi HACETIEHHOCTD B CPeZie paBHA 2, TO UYeEMY paBHaA OTpULIATeNIbHAsl TeMIepaTypa npu
JUIMHE BOJIHBI | MKM, M3]1y4aeMoOil B cpesie.

23. Xapakrepuctuku nsinydeHuss OKI. MoHOXpOMaTn4HOCTh, KOTEPEHTHOCTb, HAIIPABIEHHOCTh
JIa3€PHOTO U3JIY4YECHHUS

24. Yemy paBHa IIHpPUHA €CTECTBEHHOW CHEKTPAJbHOW JIMHUM BEUIECTBA, €CJIU BpPEMs KU3HU IO
CIIOHTaHHBIM IIEPEXO0AAM PABHO 510" cu pabouyast ;yrHa BosHbI 0,63 MKM?

25. HaceneHHOCTP BEpXHEr0 M HW)KHETO YPOBHEH paBHAa COOTBETCTBEHHO 1-10" u 0,5-10" cm
KparHOCTh BBIpOXKIEHUSI BEPXHErO YPOBHS 2, HUKHUM YpPOBEHb HE BBIPOXKIEH. BO3MOXHO 11 B
paccmarpuBaemoii cucreme ycuiienue? Iomomenue?

26. KakoBO COOTHOIIEHHME MEXKIYy HACEICHHOCTSIMH  SHEPreTUYECKHUX YPOBHEH JIBYXYpOBHEBOM
cucTeMbl Ipu 3PdeKTe HACHIILECHHS.

27. HWcnonb3ys NpUHIMUIT JAETaJbHOTO PABHOBECHS, HAUTHU COOTHOILICHUS MEXAY CIIOHTAHHBIMU W
MHAYLIMPOBAaHHBIMU [IEPEXOIAMHU.

28. Uemy paBHa IIMpPHUHA €CTECTBEHHOMN CMEKTPAJIbHOW JIMHUU BEUIECTBA, €CIW BPEMs KU3HU IO
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CIIOHTAHHBIM TIEPEX0IaM PaBHO 5107 cu paboyas ayiHa BOIHBI 0,7 MKM?

29.Ecin koahduIMEeHT yCWIeHHs B aKTHBHOW cpele paBeH 3.10%em™, 1o YeMy paBHa MOIIHOCTH
CHTHAJIa B MpPOIECCE MPOXOXKICHHUS Yepe3 aKTUBHOE BEIIECTBO NMPHU MOIIHOCTH Ha BXOJE B aKTHBHOE
BeiectBo P(0,vg) — IMBT1?

30. Cucrema >HEpPreTHYECKUX ypOBHEH atoma 00pasyeT 3JIeKTpOHHbIE ypoBHU. OmnpenenuTs padounii
YaCTOTHBIN JMANa30H MEPEXOI0B /IS SIEKTPOHHBIX ypoBHEH. (CrpaBKa: 158 =1.6x10 ™ Joe ).

3.3 TecroBble 3a1aHuA
Nel
[ToueMy B ONTHKO-AJIEKTPOHHOM IMpUOOpe MOTOK WMH(pOpMaIuu mnepenaércs JHIb B OTHOM
HAIPAaBICHUH - OT UCTOYHUKA K MPHEMHHUKY.

ITocKONBbKY MCTOYHHMK M NPUEMHHUK CBA3aHBI JJIEKTPUYECKH.
IToCKOJIBKY MCTOYHUK M IPUEMHUK HE CBA3AHBI NIEKTPUYECKHU.
Tak Kak M3JIy4eHHE HCTOUYHUKA KOI'€PEHTHO.
Tak kak M31yd4yeHUE HCTOYHMKA HAIPABIICHHO.
M3-3a mpOCTpaHCTBEHHOM MOAY/SLUU CHUTHAJIA.
Ne2
W3nydyeHue nosynpoBOIHUKOBOTO J1a3epa HabogaeTcs Ha JuiiHe BoiHbl A=0,84 MKM, KakoBa npu
9TOM IIMPHUHA 3aIPEUICHHON 30HbI B IIOJIYIIPOBOIHUKE?

agrwpdE

6. Eg=2,55B.
7. Eg=3,25B.
8. Eg=13B.
9. Eg=1,485B.
10. Eg=0,8 3B.
Ne3
Kakwe 51azepsl IIPOKO MCIIONB3YIOTCS B HACTOSIIEE BPEMs B OBITOBOW PaO3IEKTPOHUKE?
1. PyGuHoBsbIe.
2. TazoBwie Ha COy.
3. AproHosble.
4. TlomynpOBOIHUKOBBIE.
5. Bce BblIlIe nepeyrcaeHHbIE Ja3ephbl.
Ned

[Touemy B HacTosiIIee BpeMsi HHTEHCHUBHO pa3padaThIBatOTCS MOIYIPOBOAHUKOBBIE JIa3€Phl C ABOMHON
reTepoCTPYKTYpOH, reHepupyomee aubo npu A=1,3 Mxm, 1u6o npu A=1,6 Mkm?

MouHocTh na3epa BeamkKa.

HampaBineHHOCTB BBICOKAs.

Ha »Tux aymHax BOJIH MUHUMAJIbHBIE IOTEPU y CBETOBOIOB.

SIpkocTh Benuka.

Cpenu 0TBETOB HET NTPaBUIILHOTO.

agbrwbnE

Ne§
Kakum 006pazom MOKHO TiepecTpanBarh JUIMHY BOJTHBI U3TYUYCHHS B MTOTYIPOBOTHUKOBBIX
nazepax?
MeHnsist cocTaB NOAYNPOBOIHUKA.
MeHsist JyIMHY pe30HaTopa.
[Tonath Ha MOTYNIPOBOAHUK OOPATHOE CMEIICHHUE.
ZIJ'II/IHa BOJIHBI B IMOJTYIIPOBOAHUKE 3aBUCHUT OT BCCX IMEPCUMCIICHHBIX BBIIIC (baKTOpOB.
Bce oTBeThl HEBEPHBI.

N ok

Neb6.
Kak crnemyer n3aMeHUTh KOHCTPYKIIHIO TOJIYTIPOBOTHUKOBOTO JIa3epa, YTOObI ¢ MEHBIIUMHU
HOTEePsIMU TIepeaTh U3ITy4eHNE B CBETOBO?
1. TlocTaBUTH KOJUTMMUPYIOIIYIO CUCTEMY.
2. OrpaHnuuTh 00JACTh UITYUCHHUS.
3. TloBbicuTh KO3(h(HULIMEHT TPOMYCKaHHUS BHIXOAHOTO 3€pKaia.
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4. Vcnonb30BaTh MJIACTUHY MOITYIPOBOAHUKA B OpPME TpaNeLUU.
5. IlpaBuibHOrO OTBETA HET.

Ne7.
Onpenenuth BeIUYUHY MpsiMoro cMeniennst B GaAS ntazepe s Hadasia TIOMUHECIICHITHH ?
1. Ux1,5B.
2. U=21B.
3. Ux1B.
4. U= 3B.
5. Ux5.2B.
Ne8

Boruucinure MexXMO[0BO€ PacCTOSHUE ISl OTYPOBOJIHUKOBOTIO Jia3epa ¢ JIIMHOM aKTUBHOTO
cinost 0,5 MM IIpH MOKa3arese nmpeaomiacHus u=4.

1. Av=50 MI1.
2. Av=70Tm.

3. Av=10ITu.
4, Av=151T.

5. @Av=75TTm.

Ne9.,
W3mepenus mosist B JajibHEH 30He W3MeHeHHst aHOMoB u3 GaAS a0t yriioByto mupuny Q~30°.
Omnpepenute COOTBETCTBYIOIIYIO BHICOTY 00sacTu 0, 3aHATOM MOJIEM M3JTydaroied MOJIbI, €CIIH
JUTMHA BOJIHBI m3inydenus A =0,84 mxm.

1. d=5 mkm.
2. d=2 MKM.
3. d=1 MrmMm.
4, d=3,2 MKM.
5. d=6 MkM.

Nel0.

Omnpenenure »Hepruto porora Ed moaynmpoBoIHUKOBOTO j1a3epa, €Clid JJIMHA BOTHBI
u3iydeHus coctarisieT A=0,84 MKMm.
E4=23,55- 10 .
E4=40-10"° .
E=40-10"" Ik
E=24-10"" k.
E4=107 JIx.

agbrwbdE

Nell.
ITomynpoBoaHUKOBBIH nazep paboTaeT Ha A=1,6 MxM. Uemy paBHa sHeprus GpoToHa Ey?
E4=12.36-10"° .
E4=12.36 -10"** [Ix.
E=12.36-10"° k.
E4=2-10"% Jix.
E4=2-10"* JTx.

g

Nel2.
Onpenenurte AMHY BOJHEI cBeTa , u3nydeHHoro CU /I, ecnu mmpuHa 3anperieHHON 30HbI
cocrasisieT AEQ=1,42 3B.

1. A=1,06 MxMm.

2. A=0,87 MKMm.

3. A=1,35 MKMm.

4. A=1,6 MKM.

5. A=15 MKM.

Nel3.
[Touemy xenaTenbHO B JIA3EPHBIX IMO/IaX UCIOJIb30BATh KOPOTKHUE PE30HATOPHI?
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. Jlerde CcTBIKOBaTh J1a3ep C BOJIOKHOM .
. MOXHO Momy4uTh 60J1€€ BHICOKYIO MOLUIHOCTB.
. OHM 130T BO3MOXKHOCTH padorars ¢ 1°" Momoii.
. lmarpaMmMa HaInpaBJIE€HHOCTH yiKe.
. JlmarpamMma HanpaBJIE€HHOCTH CTAHOBUTCSI CHMMETPUYHOM.
Nel4.
KakoB ¢puznyeckuii cmpici s3Heprun ypoBHs depmu B OIYIPOBOAHUKOBOM 00Opasie?
OHeprus ypoBHs Depmu olpeseisieT UHBEPCUIO HACEIEHHOCTEMH.
Omnpenernser noOporoBslii TOK HAKAYKH.
Pasnensier 3anonHeHHbIE AEKTPOHAMH YHEPTETUUECKUE COCTOSIHUSA OT ITyCThIX.
OHeprusa @epMu He BIUAET Ha PAaCHpPEENICHUE 3JIEKTPOHOB 10 YPOBHSIM.
Bce oTBeTHI HE BEPHBL.

O wpN -

asrwdE

Nels.
KakuM napamerpom onpezenseTcs KOHUEHTpaust COOCTBEHHBIX HOCUTENEH B
MOJTyIIPOBOAHUKE?
1. TokoMm HaKaukH.
2. HlupuHoH 3anperieHHON 30HbI.
3. IlocTossHHON KPUCTANINYECKOM PELIETKH.
4. TTpoBOAMMOCTBIO MOTYITPOBOTHHKA.
5. IlpaBuibHOTO OTBETA HET.
Nel6.
JUis osmydeHus u3J1ydeHust ¢ AIUHOM 30HbI 1,55 MKM Kakasi TpeOyeTcsl IIUpHHa 3arpereHHOoN
30HBI [TOJIYTIPOBOAHUKA?
1. E= 0,95 3B.
2. Eq=193B.
3. Eq=0,8 3B.
4. E=1,45B.
5. Eq=1,92 5B.

3.4. TeMbI TOMAIITHUX 3aJaHMI
JleTekTHpoBaHHE CBETOBBIX CUTHAJIOB
YerpolicTBa oToOpaskeHHs HH(POpMaLUu
BuneoMOHUTOPEI: 27€KTPOHHO-Ty4eBbIe TPYOKH, KK MOHUTOPEI, MJ1a3MEHHBIE MOHUTOPEI.
Tepmunais BBoJa, BbIBoAiA. [laHenbHas paboyast CTaHLMS C IPOLIECCOPOM.
[ToMex0yCTOHYMBOCTh ¥ HMHPOPMATUBHOCTHh KOTEPEHTHBIX CHCTEM CBSI3H.

agrONE

3.5. TembI caMOCTOATEIbHOI PadOTHI
CoBnajaroT ¢ NpuBeAEHHBIMYU B MMyHKTax 3.3. ¥ 3.4. TeMaMU KOHTPOJIbHBIX pabOT U JOMALTHUX
3aJaHuH.

3.6. Bompocsl mo Kypcy

.KBanTOBBIEC CHCTEMBI CO CBOOOTHBIM M CBSI3AHHBIM JIBI)KEHUEM YACTHII.

DHeprus cBOOOTHON U CBI3aHHOW YaCTHUIIBI

DHepPreTUYeCKUe YPOBHH U 30HHASI TEOPHs. DHEPreTUUECKUE YPOBHU B ra3ax M TBEP/BIX TeJax.

JlaTh ONMHYIO XapaKTEPUCTUKY AIIEKTPOHHBIM, KOJIeOaTeIbHBIM, BpallaTeIbHBIM

YHEPTETUYECKUM YPOBHSIM

5. Kakue MeTo/bl HCTIONB3YIOTCS TSl CO3/IaHUsl MHBEPCUU HACEICHHOCTEH YPOBHEW B KBAHTOBBIX
cucreMax (BUABI HAKa4YeK)?

6. IlpuumHBI yIIUPEHUs CIEKTPATbHBIX JIUHUH.

7. B0O3MOXHOCTb yCUJICHUS ¥ T€HEPALIUU B KBAHTOBBIX CHCTEMaX. YCIIOBUSI HEOOXOAUMBIE IS
CYIIECTBOBAHMSI CTAlMOHAPHBIX KOJIeOaHUH.

8. OrnrTuyeckas HaKayka JIa3epHbIX aKTUBHBIX cpel] CHeKTpbl MOITIOUIECHUS, CIIEKTPhI U3TyUYEHUSI U

CTPYKTYPbl HHEPreTUYECKUX YPOBHEM.

PO E
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9.
10

11.
12.

13.
14.
15.
16.
17.
18.

19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.
44,
45.
46.
47.

48.
49.

CrioHTaHHbBIC M MHIYLIUPOBAHHBIE W TEIUIOBBIC MEPEXOBI UX XapAKTEPUCTHKH?
Kak cBsizanbl Apyr ¢ Apyrom Ko3(pPpUIHEHTHI CIIOHTaHHOTO M BBIHY)KJCHHOTO U3TYYCHUS U
MONIOILEHUS.
Wuterpansubie u quddepeHnnanbable (CekTpaibHbie) KodpuuneHTs DHHITeHHA.
UYro Ha3pIBaeTCS MHBEPCHOM HACEIEHHOCTBIO U I0YEMY OHA HE0OX0aUMa ISl TIOITY4EHUs
YCUJICHHS B KBAHTOBOM CHUCTEME.
OT KakuX (aKTOPOB 3aBUCUT IIOPOIOBasi UHBEPCHAsI HACEJIIEHHOCTD JJIS1 U3JIyUEeHHMSL.
Uem xapakTepusyeTcsi yCWICHHE CUTHAJla B MHBEPCHOM Ccpele.
OT KakuX (aKTOPOB 3aBUCUT IIMPHUHA CIEKTPAIbHON JIMHUY.
Kak o1eHuTh €CTECTBEHHYIO HIIMPUHY CIIEKTPaIbHON JIMHUH.

HazoBuTe 1 KpaTKo OXapaKkTepU3ylTe OCHOBHBIE CITOCOOBI HAKAUKH.
Cdopmynupyiite ycaoBUs NOTY4EHUS] MAKCUMAJIBHOTO YPOBHS MHBEPCHH B TPEXYPOBHEBOM
CUCTEME.
ITouemy B 4ETBIPEXYPOBHEBOM CUCTEME MOYKHO I10JIy4aTh MHBEPCHYIO HACEIEHHOCTD IPU
MUHHMAJIBHOM YPOBHE HAKa4KH.

VYKaXuTe yCIIOBUS BOZHUKHOBEHUS T€HEPALIMH U3JIyUEHHUs] B KBAHTOBOM CHUCTEME.

YT0 Takoe HACBIIIEHUE YCWICHHS U KaK OHO MPOSIBIISETCS.
OnTuueckue pe3oHaropbl. TUIIBI PE30HATOPOB U UX XapakTepucTHKa. OCHOBHOE Ha3HAYCHHE
pe3onaropoB. Kakue morepu HaOMIOAAIOTCS B PE30HATOPE C aKTUBHOW CPENOM.
Vkaxxute BUJIbI IOTEPh DHEPTUU B pe3oHarope. Kakue BUIbl NOTEPD SIBIAIOTCA MOJIE3HBIMU.
[TpoBeauTe cpaBHEHHME CBOMCTB TUIOCKUX M CPEPUICCKUX PE30HATOPOB.
Onwumute nporecc GOpMUPOBAHUS THTAHTCKOTO UMITYJIbCA B PEKUME MOIYIISALIUU T0OPOTHOCTH.
UTto Takoe KOrepeHTHOCTb U3JIyUYEHUs, U JUIsl KaKuX 00J1acTell MPUMEHEHUSI JJa3€pOB OHA BayKHA.
Kak MOXHO 3KcIIepUMEeHTaIbHO HaOII0AaTh KOTepEHTHOCTh M3JIyUeHHsI Ja3epa.
Kakumu daxropamu onpeaessieTcs pacXoAuMOCTh JIa3€PHOTO U3ITYICHUSI.
[ToueMy NMIOTHOCTH MOIIHOCTH U3TY4YEHUS JIa3€POB MOXKET JOCTUraTh OYEHb OOJIBIINX BEIUYHH.
VYKaxuTe OCHOBHBIE TapaMETPhl U OCOOCHHOCTH CJIEAYIONINX JIa3epOB: PyOMHOBOIO; Ha
HEOIMMOBOM CTEKJIE; Ha ATFOMOMTTPUEBOM I'PAHATE; - FEIIMM-HEOHOBOTO; - HA CMECH YITICKHUCIIBII
ra3 - a30T - I'eJInH; ra30AMHaMUYECKOr0; XMMHUYECKOT0; Ha Mapax METaJUIOB; HOHHO - ApTOHOBBIX;
A30THOT0; SKCUMEPHBIX; ITOJIIYIIPOBOAHUKOBBIX.
VYkaxute QyHKIUYU TeIusl B TeINi-HEOHOBOM JIa3epe.
Cdhopmynupyiite mpuHIUI pabOTHI OTYITPOBOJHUKOBOTO JIa3epa.
C yeMm cBsI3aHbI TPYIHOCTH CO3aHMsI TOITYIPOBOJHUKOBBIX JIA3€POB B CUHEH 00J1acTH crieKTpa’?
CTpyKTypHBIE CXEMBI KBAHTOBBIX YCHJINTEIIEH U TE€HEPATOPOB.
VYcnoBust caMoBO30YX/I€HHSI ONTHUECKUX KBAHTOBBIX T€HEPATOPOB.
YcnoBue CTallMOHAPHOTO PeKUMa reHepanuy. MOIMHOCTE U3Iy4eHUs: U MOIHOCTE TeHEepalni.
Xapakrepuctuku nznydenns OKI. MoHOXpoMarnyHOCTS,
KOT€PEHTHOCTD, HAIPABJIEHHOCTD JIa3€PHOI0 U31y4EHUs.
Kak ocymectisiercst popmMupoBaHue ClieKTpa reHepanun?
Kak npoBoauTCs HEMOCPEACTBEHHASI MOAY/ISALUS TOIYIIPOBOI-HUKOBOTIO Jlazepa’?
Kakuk npenMymiecTBa UMEIOT MEPEAATYNKH ONTUYECKUX JIMHUW CBSI3U: CBETO-IHOABI U
IIOJIYIIPOBOJHUKOBBIE J1a3€PHI.
IIpocTtpancTBeHHBIE XapakTepucTUKy n3irydeHnss OKI. Ynpasnenne npocTpaHCTBEHHBIMU
XapaKTePUCTUKAMH JIa3€PHOTO U3TyUECHHUSL.
®u3nyecKkrue OCHOBBI ONTHYECKUX MOIYISTOPOB U AEPIEKTOPOB
Axycroontuueckue Monynaropsl. Judpaxius Pamana—Hara, ludpaxmus bparra.
®ortonpuemMHuku. [lapameTpsl 1 XapaKTEepUCTUKH (POTONPUEMHUKOB.
doTonnoHbIE MAaTPUIIBl. MHOTO3/IEMEHTHbIE (DOTONPUEMHHUKH.
Kak ocymycteiserca YioTHeHHe KaHaI0B. MeTobl yBenrueHus ko3dduiuenra
UCTIOJIb30BaHMsI TPOMYCKHOM CITOCOOHOCTH ONTUYECKOTO BOJIOKHA:
OcHOBHBIE TapaMeTPhl U XapaKTEPUCTHKH YCTPOUCTB OTOOPaKEHUS ONITHUECKUX CUTHAJIOB
Yro mpencrapisier coO0H ABYXJIMH30BBIN (ypbe-Tiporieccop. MHOTo-(hyHKIIMOHATBHBIE
IIPOLIECCOPHI.

CornacosaHa Ha noprane Ne 12421



4. Meronn4yeckue MaTepuaJibl

Jliia obecrieueHrs yueOHOTO mpoliecca U petieH s 3a1a4 00y4eHus: UCIOIb3YIOTCS
COBMAJIAIOIIHME C MMyHKTOM 12 paboueii mporpamMmbl IO JUCIUTUIMHE CICAYIOMINE METOIUYECKUE
MaTepUabl:

4.1. OcHoBHas JUTEpaTrypa
1. Kucenes I''JI. KsantoBasg u ontuueckas snektponuka. M3garensctBo Jlans.2011.-320c.:
Pexxum moctyma: http://e.lanbook.com/book/627 (10).
2. CxisipoB, O.K. B0JIOKOHHO-ONTUYECKHE CETH M CHUCTEMBI CBS3U. [DIEKTPOHHBIMN pecypc| —
Onekrtpon. nmaH. — CII6. : Jlamp, 2016. — 268 c¢. — Pexum nocryna:
http://e.lanbook.com/book/76830

4.2. JlonotHUTEIbHAS JIUTEpaTypa

3. Maunpimes B.A. OcHOBBI KBaHTOBOM 3JIEKTPOHUKH U JIA3€PHOM TeXHUKHU. - M.: Briciias mikodna,
2005. - 542 c. (40)

4. lanruna JI.M. KBanToBas u onrtuyeckas snekTpoHuka. YII. Tomckuii rocyaapcTBEHHBIH
YHHUBEPCUTET CUCTEM YIPABICHUS U pasino3aeKTpoHUKH, Kadenpa cBEpXBbICOKO-4aCTOTHOM U
KBAaHTOBOM PAMOTEXHUKH. - DJIEKTPOH. TEKCTOBBIC JaH. - Tomck: [0.1.], 2012.- 228 c.Pexum
noctyna: http://edu.tusur.ru/training/publications/714.

5. Kym I'.T"., Coxonoa XX.M., Hlanruna JL.U.. Ilpubopsr u ycrpoiictBa ontudeckoro u CBU-
nrana3oHoB. - Tomck: M3aatenbeTBO HaydHO-TeXHUYeCKo uteparypsl, 2003. - 556 c. (10)

6. Iluxtun A.H. Ontuueckas u KBaHTOBas 3JieKTpoHMKA. — M: Beicmias mkomna. 2001, - 572c.
(159)

7. TlpoexTHpoBaHME M TEXHUYECKAs IKCIUTyaTalusi MU(PPOBBIX TEIEKOMMYHHKAIIHOHHBIX CHCTEM
u cereil: yuebHoe nmocodue ans By30B / E. b. Anekcees, B.H.I'opauenko, B.B.Kpyxmanes, [u
ap.] ; pen.: B. H. Topauenko, M. C. TBepeukwuii. - 2-e u3a., uctp. - M. : ['opsuas jiuHuA -
Tenexom, 2012. - 392 c. (10).

4.3 Y4eOHO-MeTOAnYeCKH e I0Co0Hs
4.3.1. Obs3are/ibHbIE Y4eOHO-MeTOANYEeCKHE MOCOOUs
8. IHanruna JI. M. KBantoBast u onTuueckas 3J1€KTPOHUKA : Y4eOHO-METOANYECKOe TocoOue 1o
INPAKTUYECKUM 3aHATUAM.., DIIEKTPOHHBIN pecypc. ToOMCKMI TOCYyIapCTBEHHBIN YHUBEPCUTET
CHCTEM YIMpaBJICHUS M paauodeKTpoHHkH, Kadenpa cBEepXBbICOKOYACTOTHOM M KBaHTOBOM
PaAMOTEXHUKH. - DIEKTPOH. TEKCTOBbIE JaH. - Tomck : [6. u.], 2012. - 228 c¢. Pexxum nocrymna:
http://edu.tusur.ru/training/publications/714
9. EdanoB B. M COopHHK 3amad IO BOJOKOHHO-ONTHYECKHUM JIMHHUSM CBSI3U: Y4eOHO-
MeToAuYeckoe Mocobue Mo mnpakTuyeckuM 3ansatusM /. — 2012, 50_ Pexum pnocryma:
http://edu.tusur.ru/training/publications/788
10. Kymy I'. I' , [HapanroBuu C. H. Onruyeckue ycTpoiicTBa B paJuoTEeXHUKE. YueOHO-
METOIMYECKOE MOCOOME IO OPraHU3alMU CaMOCTOSTENIbHON pabOThI CTYAEHTOB/ DJIEKTPOHHBII
pecypc. ToMcKHil rocyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PAAHOIIEKTPOHHUKH,
Kadenpa cBepXBbICOKOYACTOTHOM M KBAHTOBOW PAJMOTEXHHUKH. - DJIEKTPOH. TEKCTOBBIE JaH. -
Tomck : [6. u.], 2012. - 25 ¢. Pexum goctyna: http://edu.tusur.ru/training/publications/18
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