MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KBaHTOBas ¥ onTHUYecKas 3/IeKTpOHHKA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

CemecTp: 7

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekumu 14 14 yacos
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 36 36 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 28 28 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka M cZjaya 5K3aMeHa / 3aueTa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

notieHT Kad. SI1 brikos B. 1.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

[Tpodeccop kadenpa 371eKTPOHHBIX
nipubopoB Opnukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenb JUCLUTIIMHBI COCTOUT B ()OPMUPOBAHUU Y CTY[€HTOB IpeZACTaB/IeHuM 0 (PyHZaMeHTaTbHbIX
OCHOBax KBAaHTOBOW W ONTHUYECKOW S/€KTPOHUKH, KOTOpas SB/SETCS BaXHbIM KOMIIOHEHTOM
npodeccoHaNLHOTO 0/I0Ka TOATrOTOBKM 0akajaBpOB I10 HarpaB/IeHWI0'KBAHTOBas M ONTHYeCKast
3/IeKTPOHUKA".

1.2. 3agauM JUCIHUILIMHBI
— U3yueHHe U OCBOEHHE CTy/JeHTaM{ COBPEMEHHBIX TOJXO0J0B U MeTO/[0B, UCIO/Ib3yeMbIX AJis
aHa/iM3a U OMMCaHUs sIBIeHUM KBAHTOBOM U OTITUUYECKOM 3/1IeKTPOHUKY;
—  wu3yyeHure 6a30BBIX NMPUHIUTIOB KBAHTOBOU U OTITHYECKOU 3/IEKTPOHUKH;
— U3yueHHe OCHOBHBIX TIPUHLIMIIOB TIOCTPOEHUs W peaju3al[id YCTPOWMCTB KBAaHTOBOW U
OTNITUYECKOW SJIEKTPOHUKH, pacCMOTpeHHe TPUMepPOB KOHKPETHBIX YCTPOMCTB, TEeXHOJOTHYECKUX
TI0JIX0/IOB K UX M3TOTOB/IEHUIO U UCII0/Ib30BaHUIO B TEXHOJIOTHUECKUX MPUTIOKEHHUSIX.

2. MecTo pucomiuingel B cTpyKrype OITIOII

HOucuuruiiHa «KBaHTOBasi M ortuueckasi sekTpoHuka» (b1.B.O/1.8) orHocuTcs k 6Groky 1
(BapuaTHBHas 4acTh).

[IpefmiecTByOlUMM  AUCLIAIIMHAMY,  (OPMUDYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
C/lefytole AUCLUIUTAHBL AKYCTOONITHUYeCKHe MeTofbl 00paboTku wH(opmanyy, B3aumopelicTBue
ONTUUYECKOIr0 M3J/IyueHUs C Bell[eCTBOM, BosiokoHHas omntvka, VIHTerpasbHas onrtvka, VccienoBanue u
MO/leJIMPOBaHWe B 3/IeKTPOHMKe U HaHo3/eKTpoHuke (I'TIO 2), KanToBasgs MexaHuWKa, MaremaTuka,
Metoapl MaTeMaThyeckor ¢u3uKH, MMKDOBOMHOBasi 37eKTPOHMKA, OnTuueckue MeTofpl 06paboTKu
uHpopmaruy, [TpakTHKyM 10 KBaHTOBOW M HeJIMHEWHOW OMNTHKe, Y4eOHO-MCC/Ie0BaTebCcKasi paboTa B
cemecTtpe, PuU3MKa.

[MocnepyromumMu AUCHUTIMHAMY SIBJISTFOTCS: KBaHTOBBIe MpHOOPHI U YCTPOWCTBa, KorepeHTHast
OTTHKa U rosiorpadusi, MUKpOBO/HOBbIe NPUOOPHI U yCTpoiicTBa, HenvHeliHasi onTHKa.

3. TpeboBaHus K pe3y/JbTaTaM 0CBOEHHS JUCLUIL/THHBI

[Mporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— TIK-1 crocobHOCTbIO CTPOWTH MpoCTekie ¢uU3NUecKre W MaTeMaTHUecKue MOJeTu
npubOpOB, CXeM, YCTPOWCTB M YCTAaHOBOK 3/J€KTPOHUKM W HAHO3JIEKTPOHUKU  PA3/IMYHOTO
(yHKIIMOHA/IbHOTO Ha3HaueHWsl, a TakKXXe WCIO0/Ab30BaTh CTaH/AApTHbIE MPOrpaMMHBIE CPE/CTBAa MX
KOMIBIOTEPHOTO MOZE/UPOBaHUS;

— TJIK-3 TrOTOBHOCTBIO aHa/M3UPOBaTh M CUCTEMAaTU3UMPOBATh pe3y/bTaTbl MCC/eJOBaHNUH,
TIPe/ICTaB/ISITh MaTepuasbl B BU/le HAYYHBIX OTYETOB, MyO/TMKaIIViA, TIpe3eHTallHi;

B pe3synbraTe usyueHus JUCLIAIUIMHBI CTYI€HT J0/DKeH:

— 3HarTb (PyHJaMeHTasjbHble TMPUHLMIIBI KBAaHTOBOM UM ONTUUECKOW 3/71€KTPOHUKH; OCHOBHBIE
JIMHEeVHbIe W HeJIMHeMHbIe SIBJIeHWsI KBAaHTOBOM M ONTHUYECKOW 3/IeKTPOHUKUA U MEeTOJbl UX OINUCAHMUS;
TIPUHLUIBI PYHKIIMOHUPOBAHMST KBAHTOBBIX U OMTO3/IEKTPOHHBIX PUOOPOB U CUCTEM

— yMeTb MpUMEHSITh MaTemMaThyeckrhe MeToJbl, (U3nueckue 3aKOHbl U BBIUMCIUTETBHYIO
TeXHUKY /ISl pelleHHs] TIPaKTHUeCKUX 3ajjau; MPOBOJUTb W3MepeHHs, 00pabaThiBaTh W TPECTaB/IATh
pe3y/bTarhl;

— BJaJleTb COBPEeMEHHbIMH TMOAXOJaMW W MeTOAaMH aHa/li3a U OMUCAHUSl JIMHEWMHBbIX |
HeMHeHHbIX 3((eKTOB KBAaHTOBOM U OTNITHYECKOM 3/IEKTPOHUKU.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO01ijasi TPYAOEMKOCTh JUCHMIUVIMHBI cocTaByisgseT 3.0 3aueTHBIX €AWHULIBI U TIpe[CTaB/lieHa B
Tabnvue 4.1.
Tabnuiia 4.1 — Tpy0eMKOCTb JUCIUIIMHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacos CemecTpsl
7 ceMecTp
AynuTopHble 3aHATHS (BCEro) 36 36
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Jlekiun 14 14
[IpakTrueckue 3aHATUSA 10 10
JlabopartopHble 3aHSTHS 12 12
W3 HUX B MHTepaKTUBHOU (hopme 28 28
CamocrosiTenbHasi pabota (Bcero) 36 36
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 12 12
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 14 14
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CeMUHapam 10 10
Bcero (6e3 3k3ameHa) 72 72
ITogroTroBka M cfladya 5K3aMeHa / 3aueTa 36 36
OO0111ast TPYJ0OEMKOCTD Yac 108 108
3aueTtHble Eqvnuipl TpygoeMKoCTH 3.0 3.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JUCHUILIHHLI H BU/IBI 3aHATHH
Pa3zesnbl AUCIIUTIMHBI ¥ BU/IBI 3aHSITUM TIpUBeAEHbI B Tabnwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

. H =
al
= E | 8
& S @ e o
o o = o T s =
s i o s o9 2=
= S 3 & =i > 3
= 5 ()
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI 2 5 = 5 o 2 S5
= S 2 = g = E
= © 3 o o 2=
E =B B m X © 9
X o o © oV~
5, © =
g 2| 3
O
OmnucaHre KBaHTOBLIX aHcaMO1en 6 6 0 10 22 I1K-1, ITIK-3
2 | O6mme BOMPOCHI MOCTPOEHUS 1a3ePOB 2 4 10 20 [1IK-1, TIK-3
3 | DneMeHTbI ONTO3/IEKTPOHUKHA 2 8 16 30 [TK-1, TIK-3
Utoro 14 10 12 36 72
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHure pasziesioB AUCLUIUIMH (T10 JIeKIUsIM) TIpHBefieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)
. <]
g s
g S 32
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
Haspanus pasjesnos ACP pasa AR 57 o &
JIEKLIUSIM g g g
S8 g =
=Y o 2
= S
7 ceMecCTp
1 Onmcanvie KBAaHTOBBIX aHCambrelr | [IpuHIUIIBI ycuieHust cBeTa. OnMcaHue 6 [TK-1, TIK-
KBaHTOBBIX aHCaMOJ1el B COCTOSIHUN 3
TeIJIOBOI0 PaBHOBECUS U B MpoLjecce
pesakcaiuu. Martpuiia Mj0THOCTH.
BanaHcHble ypaBHeHUs.
Nroro 6
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2 OO61111e BOTIPOCKI ITOCTPOEHUS
na3epoB

JnemMeHTapHasi TeOpyUsl pe30HaTOPOB.
Cenexkuust Mozi. PacxoArMOCTb IyyKa
KorepeHTHOCTB, OIHOPOAHOE U
HeoIHOpoAHOe yiupeHue CrieKTpasbHOM
nuHUKU. TBepAOTeNbHBIN Jla3ep. PeXXKUMbI
pabotsl. I'a30BbIi J1a3ep

[1K-1, ITK-

HToro

3 DJiIeMeHTHI ONTO3/1eKTPOHUKU

[1naHapHble oNTUUECKKE BOTHOBO/PBI.
Knaccudukaiiysi ontuyeckux 3
BOJIHOBOZIOB. D(PQeKTUBHAs TOMLMHA
BOJIHOBOZA. [10/10CKOBBIE BOJTHOBO/BI.

TK-1, TTK-

Wroro 3a cemecTp

HNToro

4

14

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHUIUTHHAMHA

Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLuMUu) 1

obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.

Tabnuiia 5.3 - Pa3gens! AUCHATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JAWUCLUTIIUHBI, [I7Is
KOTOPBIX HE0OX0IUMO U3yUueHHe

No HauMeHOBaHHe JUCLUIUTAH obecrieunBaroMx U 06ecreunBaeMbIX
JUCLIATITUH
1 2 3
[IpefmecTBytoLMe AUCLUTIIUHBI
1 | AkycroonThyeckue MeTo/ibl 060paboTku nHPOpMaLUu +
2 B3anMopelicTBre onTrUeCKOro U3JiydyeHHus C + 4 +
BellleCTBOM
BonokoHHas onTuka +
4 WHuTerpasibHas OrTuka +
VccrenoBaHre U MO/ieIMPOBaHKe B 3/IEKTPOHUKE U N N
HaHo31ekTpoHuke (I'TIO 2)
6 |KBaHTOBast MexaHMKa +
7 Maremarvika + + +
8 MeTobl MaTeMaTHueCcKou (pU3NKu +
9 | MUKpOBOJIHOBAsI 3/IEKTPOHUKA +
10 | Ontuueckue MeTozbl 00paboTKK MHGOPMALIUH +
11 |TIpakTHKyM [0 KBAaHTOBOM U HEeJIMHEMHOM OMTHKe +
12 | YuebGHo-uccnenoBatenbckast pabora B ceMecTpe + +
13 | ®usuka + + +
[Tocnepyroume AUCLIUTIIMHGI
KBaHTOBBIE TIPHOOPHI M yCTPOICTBA + +
2 KorepeHnTHasi onTuka u rosiorpadus + +
MWUKDPOBOTHOBBIE TIPUOOPHI U yCTPOMCTBA +
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4 Henuueligas onTuka +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
HCLIUTITMHBI
Buppbl 3aHATHI
4]
R B
< < S
= = O
= = = e}
s e = (="
= < )
= < & o 8
(<9}
5 = g % Tz dOopMBI KOHTPOJIS
E e 5 T 5!
= v 7} 8—‘ o
S = o e =
N2 = © S
> a &=
X o o
© O© o
5 : :
= O
IMK-1 + + + + KoHTposnbHas paboTa,
Ok3aMeH, KoHcrekT
CaMOTIOArOTOBKY, 3allUTa
oTueTta, OTUeT 1Mo
naboparopHoii pabore,
Orpoc Ha 3aHATHAX, TecT
ITK-3 + + + + KoHTposnbHas paboTa,
Ok3aMeH, KoHcrekT
CaMOIIOATrOTOBKH, 3alura
otueta, OTUET 110
naboparopHoii pabote,
Ornpoc Ha 3aHsATUSIX, Tect

6. IHTepaKkTUBHBIE MeTOABI U (OPMBI OpPraHU3aIuu 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHWs TpPH pa3HbIX (OopMax 3aHATUM B uyacaxX IpUBeJEeHbI B

tabmuie 6.1
Tabsuna 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yuYeHus TIPY pPa3HbIX hopMax 3aHATHHN B yacax
NuTepakt
VHTepakTBHbIE VHTepakTBHbIE
MeTtonbl VBHbIE Bcero
TpaKTUYeCKHe 3aHATUsI | JlabopaTopHbIe 3aHATHS
NeKLUU
7 ceMecTp
TIpe3eHTaruu C 8 8
WCI0/Tb30BaHUEM
C/1ai10B ¢ 00CyKeHreM
PellieHne cuTyaljuoOHHBIX 2 2 4
3ajau
[TorCKOBBIN METOZ, 2 2 8
Pabota B KoMaHje 4 4 8
Wroro 3a cemectp: 8 10 10 28
Wtoro 8 10 10 28

7. JTaGopaTopHbIi MPAKTUKYM
CopeprkaHue y1abopaTopHbIxX paboT rnpuBezieHO B Tabmie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& Z E
3 = =
Z s 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT s 2 &
St 2 5
2 ' O
= S
7 ceMecTp
2 OO6111e BOTIPOCHI IOCTPOEHUS WccnenoBanvie 0CHOBHBIX ITapaMeTPOB 4 IK-1, ITK-
J1a3epoB TI0JIyIIPOBOAHUKOBOIO j1a3epa 3
Htoro
3 DJiIeMeHTHI ONTO3/1eKTPOHUKU [TonyripoBOgHUKOBBIE [[€TeKTOPbI 4 [TK-1, ITK-
ONTUYECKOTO U3/Ty4YeHUs] 3
OripesiesieHre 3/71eKTPOOIITUYE CKUX 4
rapaMeTpoB aHU30TPOITHbIX KPUCTAJLIOB.
Nroro 8
Wtoro 3a cemecTp 12
8. IIpakTHUyecKue 3aHATHUA
Copiep>xaHye MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabsuna 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
) L s
I L =
3 = =
Z 5
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATUN GES o = GE
=
= o=
2 o' 2
= S
7 ceMecTp
1 OnmcaHvie KBaHTOBBIX aHCambrield | YpaBHeHust MakcBesuia. [1nockue 6 [TK-1, TIK-

CBETOBBIE BOJTHBI B Oe3rpaHUYHbBIX 3
cpenax. OnucaHye KBaHTOBBIX
aHcaMOs1elt 1 TIPOIIeCCOB
penakcayu. Bsaumopeiictere
3/IeKTPOMAarHUTHOTO M3/TyUeHus C

BelLleCTBOM
Ntoro 6
2 OO6111e BOMPOCKI IIOCTPOEHUS OnTuyeckue pe30HaTopsbI. 2 [TK-1, TIK-
J1a3epoB XapakTepuCTHUKM J1a3epHOTO U3/TyUYeHUst 3
Nroro 2
3 D/eMeHTBI ONTO3/IEKTPOHUKHU IInaHapHbie onTUYeCKre BOJTHOBObI 2 [TK-1, TIK-
Ntoro 2 3
Wtoro 3a cemecTp 10

9. CamocrosiTesibHast paboTa
Buibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpYeMble KOMIIeTEeHLIMH Tpe/|CTaB/IeHb! B
tabmuie 9.1.

CornacosaHa Ha noprtane Ne 11651



Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

0 L
5 =
o) S =
Busbl caMocTosiTesibHOM = > T
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
7 cemecCTp
1 Onicanue kBaHTOBBIX | [loArOTOBKA K 6 IK-1, 3auura oryeta, KoHcmekT
aHcamOJieit MpaKTAYe CKUM 3aHSATUSIM, ITK-3 CaMOTOATOTOBKH,
ceMHHapam KoHTposbHas pabota,
MPOC Ha 3aHATHUSAX
ITpopaboTKa JeKIIMOHHOTO 4 8 POC Ha 3a 6 >
Marepuana TYeT Mo 1abopaTopHOU
pabore, Tect, Dk3ameH
Utoro 10
2 OO611Me BOTIPOCHI [ToaroroBka K 2 [TK-1, 3amura oryera, KoHcriekr
TIOCTPOEHMUs J1a3epoB TpakTUye CKUM 3aHATUSM, [1K-3 CaMOIO/TOTOBKY,
ceMHHapam KoHTposnbHas paboTa,
[TpopaboTKa eKIIMOHHOTO 4 8npoc Ha 3 agﬂm;{x, .
Marepuasa TYeT Mo 1abopaTOpHOU
pabore, Tect, Jk3ameH
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Ntoro 10
3 DneMeHThI IToaroroBka K 2 IK-1, KoHncrmekT
OIITO3JIEKTPOHUKU [IPaKTUYe CKUM 3aHATUSM, [TK-3 CcaMonoArorosku, Omnpoc
ceMHHapam Ha 3aHATUsAX, OTUeT 1o
| TOPHOM T
ITpopaboTKa JIEKIJMIOHHOTO 6 Ta60p§ OpHoii pabore,
Marepuaa ecT, JK3aMeH
OdopMeHue OTUETOB T10 4
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 16
Wtoro 3a cemecTp 36
[ToaroroBka K 3K3ameHy / 36 OK3aMeH
3ayeTy
Ntoro 72

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/bHbBIE OLEHKH /JIS1 3/IEMEHTOB KOHTPOJIs
Tabsuria 11.1 — BasutbHbIe OLIEHKH [I7Is1 37IEMEHTOB KOHTPOJISI

o o MakcuMa/ibHbIN
o MaxkcuMaibHbIN MakcumanbHBIN
OneMeHTHI yueOHOM Oasut 3a lepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6anut 3a mepuof,
JlesITeTbHOCTH Mexay 2KT u Ha ceMecTp

Havasia ceMectpa | Mexay 1KT u 2KT

KOHeLl ceMeCTpa

7 ceMecCTp

CornacosaHa Ha noprtane Ne 11651




Koncnekr 8 8 4 20
CaMOIO/ITOTOBKU

KoHTposbHasi pabora 5 5 10
Onpoc Ha 3aHATUSIX 3 6 1 10
OTuet 1o y1abopaTopHOM 10 10 20
pabore

Tect 10 10
Wtoro Makcumym 3a 26 39 5 70
TIepUoz,

OK3amMeH 30
Hapacraroym utorom 26 65 70 100

11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IoB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEXKIYHAPOAHYIO OIIeHKY Ipe/CTaB/ieH B Tab/vie
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/IJIOB B TPAIUILIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
— D (y#oBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTEILHO) (He Hike 60 6asioB F (HeyzmoBneTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOEe U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTEpaTrypa

1. KsaHTOBas M onTHuecKas 31eKTpOHMKa : yuebHoe rmocobue / A. C. Illanrun ; ®enepanpHoe
areHTCTBO 10 o00Opa3oBaHui0, TOMCKHMI TOCY/apCTBEHHBI YHUBEPCUTET CHUCTEM YIIpaB/eHUs U
pazro3eKTpoHuKY, Kadenpa ¢usnueckoit snektpoHukd. - Tomck : TYCYP, 2008. - 112 c. : umn. -
Bubmuorp.: c. 112. - (Hamuuue B 6ubmoreke TYCYP - 49 3k3.)

2. KganToBasi 1 onTrueckasi 3neKTpoHuKa [Tekct] : yuebHuk s By3oB / A. H. [TuxtuH. - M. :
Abpuc, 2012. - 656 c : u. - bubmorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (namuunie B 6ubvoTeke
TYCYP - 42 3k3.)

3. BBeneHue B KBaHTOBYIO M OINTHUECKYIO 37€KTPOHUKY: YuebHoe mocobue / Bamkupos A. U.,
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[MMangapos C. M. - 2012, 98 «c. [DOnekrtponHbiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/1578, mata obpariienus: 25.01.2017.

12.2. lono/siHMTe/IbHAA IUTEpaTypa

1. MarnbimeB B.A. OCHOBBI KBaHTOBOM 3/1eKTPOHHMKU U J1a3ePHOM TeXHHUKH: YdeOHOe mocobue
JU1s By30B. — M.: Beicinast 1mikosa, 2005. - 542 c. (Hanuure B oubmoteke TYCYP - 39 3k3.)

2. Bepemjarua U.K., Kocsuenko JI.A., Kokun C.M. BBezieHre B ONTO3/1€KTPOHUKY: YueOHOe
rocobue zi71s1 By30B, - M.: Bbicinas 1mkosa, 1991. — 191 c. (Hamuuue B 6ubmioreke TYCYP - 52 3K3.)

3. KgaHroBas u onThueckast 37eKTpoHHKa: YuebHoe mocobue / Illanruna JI. U. - 2012. 303 c.
[DnekTponHbIii pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/713, mata o6GpartieHus:
25.01.2017.

12.3 Yue0HoO-MeTOAHUECKHE ITOCO0HA

12.3.1. O6sa3arebHbIe YUeOHO-MeTOHUECKHE T0Co0Hs
1. WccnemoBaHve OCHOBHBIX I1apaMeTpOB IOMYTIPOBOJHUKOBOTO Ja3epa: MeToaudeckue

yKa3aHusi K JaboparopHoii pabore nans crygeHToB HampasieHnid 210100.62 — DOsneKTpoHHKa W
HaHO3JIeKTpoHMKa, 222900.62 — HaHOoTexHO/JIOTMM U MUKpOCHMCTeMHas TexHuka / bawmkupos A. U,
lepébvna B. B. - 2014, 20 c. [DnekrpoHHbii pecypc] - Pexum  poctymna:

http://edu.tusur.ru/publications/3984, nata obparienus: 25.01.2017.

2. TlonynmpoBOJHUKOBbIE [1€TeKTOPbI OMNTHUYECKOr0 W3/IydyeHUs:: MeTofuueckue yKa3aHUsS K
naboparopHoii pabore st cTyaeHTOB HampaeieHud 210100.62 — 3neKTpoHMKa M HAHO3JIEKTPOHMUKA,
222900.62 — HaHOTeXHO/IOTMM ¥ MUKPOCHUCTeMHasi TexHUKa / bamkupos A. U., lllepbuna B. B. - 2014.
17 c. [OnekrponnsbIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3985, gara obpaiieHus:
25.01.2017.

3. OnpepeneHve 31eKTPOONTUUECKUX TTapaMeTPOB aHHW30TPOITHBIX KPUCTA/IIOB: MeToauuecKre

yKa3aHusi K JaboparopHoii pabore pans cryzgeHToB HampasieHnid 210100.62 — DOseKTpoHHKAa W
HaHO3JIeKTPOHMKa, 222900.62 — HaHoTexHo/OrMM W MHUKpOCHCTeMHass TexHuka / bypumos H. U.,
[lanpapoe  C. M. - 2014. 18 c. [DnekTpoHHeld pecypc] - Pexum pgocryna:

http://edu.tusur.ru/publications/3986, nara obparenus: 25.01.2017.

4. KpaHTOBasg M ONTHYeCKasl 3JIEKTPOHMKA: MeToAuueckue yKas3aHUs IO CaMOCTOSTe/bHOU
pabote ansi crygeHToB HaripaBieHuid 210100.62 — DsjieKTpoHHMKAa M HaHO3JIEKTPOHHKa, 222900.62 —
HaHoTexHonoruu u MukpocrcTeMHasi TexHuka / bamkupos A. U. - 2014. 20 c. [DnekTpoHHSI pecypc] -
Pexxum fgoctyma: http://edu.tusur.ru/publications/3988, nara obpamenus: 25.01.2017.

5. KBsaHTOBas 1 onTrueckasi 1eKTPOHUKa: MeTofnuyeckre yKa3aHus K PaKTUYeCKUM 3aHSITUSM
onst  crygeHToB HaripaBieHui 210100.62 — OjieKTpOHMKA M HAHOJEKTPOHHMKa, 222900.62 -
HaHoTexHonoruy 1 MUKpocucTeMHasi TexHvka / bamkupos A. U. - 2014. 7 c. [DneKkTpoHHBIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/3987, nara obpamenus: 25.01.2017.

6. ®dusnueckre OCHOBBI KBAaHTOBOM M OINTUYECKOW 7IEKTPOHMKM: MeTonnueckre ykasaHUs K
nipakthueckum 3aHsaTusiMm / lanaapoB C. M. - 2013. 31 c. [DneKTpoHHBIN pecypc] - Pexxum gocTyma:
http://edu.tusur.ru/publications/3483, nara obpaujenus: 25.01.2017.

7. KBaHTOBasi U OrnTHUeCKasi 37IeKTPOHUKA : YueOHO-MeTouueckoe rocobue 1o rnpakTuyecKum
saHsitusaM / HlanwrmHa JI. W. - 2012. 228 c. [DnekTpoHHBId pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/714, nara obpaienus: 25.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCO0MS /IS JIUL] C OTPAaHHUYEHHBIMH BO3MO)XHOCTSIMH 3I0POBbSA

YuebHO-MeTOANYECKHe MaTepHasbl [jisi CAMOCTOSITeIbHOW M ayJUTOPHOM pabOoThl 00yUaroIuXCst
Y3 YKC/ja WHBAJU/IOB MPEeJOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3710POBbsI U
BOCTIpUSITUS UH(GOPMAL[UH.

Ji/Is1 UL ¢ HapyLIeHUsIMHU 3PeHus:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B TevaTHoi (opMe yBeTMUeHHbIM IPUGTOM.

Ji/Is1 TUL ¢ HapylIeHUsIMHU C/TyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B MeyaTHOU (popme.

Ji/Is1 IuL ¢ HapylHIeHHUsIMU ONOPHO-/ABUraTe/IbHOIO anmnapara:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;
- B TeuatHoi (opme.

12.4. ba3bl JaHHBIX, TH)OPMAMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
nporpaMMHoe obecrieueHue
1. HayuHo-o6pa3oBarensHbiii moptan TYCYPa

13. MarepuaibHO-TeXHHYECKOe ofecreyeHUe AUCHUILTHHBI
13.1. O6mue TpedoBaHNA K MaTepHa/IbHO-TEXHUYECKOMY 00eCrieueHUI0 JUCIHITUHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue /I JIeKIMOHHbIX 3aHATHI
yueOHble jabopaTopHbIe TOMEIEHUs; ayAMTOPUM C MYJbTUMEAUHHBIM 000pYZOBaHUEM;
JIeMOHCTPAL[MOHHbIE MaTepHaJbl.

13.1.2. Marepua/IbHO-TEXHHYECKOe o0ecreueHue I MPAKTHYEeCKHX 3aHATHH
Il TIpoBeZieHUs] TIPAKTUYECKUX (CeMHHAPCKWX) 3aHSATHH WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacrioniokeHHast o azipecy 634034, Tomckast o6actk, . ToMck, BepmmnuHa ynuua, 1. 74, 1 aTax, aya.
110. CocraB obopyznoBanust: YueOHast Mebenb; [locka MarHUTHO-MapKepHast - 1111T. ;

13.1.3. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijis 1abopaTopHbIX padoT
Onsi  mpoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONb3yeTcss — y4ueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlabopatopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas ob6nacte, . TOMCK,
Bepumnuna ymuia, A. 74, 1 stax, ayg. 111. CocraB obopyznoBanusi: YuebHass mebenb; JlabopaTtopHbie
MakKeThl.

13.1.4. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[nisi camocTosiTesTbHOM paboThl WCTONb3yeTcsl yueOHasi ayauTOpusi (KOMITbIOTEPHBIM Kiace),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. BepmwmHuHa, 47, 5 3tax, ayg. 511. Cocras
obopyzoBanusi: yueOHast Mebesb; KoMIbioTephl Kiacca He Hike [IDBM INTEL Celeron D336 2.8I'Tw. -
10 mT.; komrbioTepsl nogkaroueHbl K ceth MHTEPHET u obecrnieunBalOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. Marepua/ibHO-TEXHHYECKOE 00ecnedyeHre JUCIMITIMHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XXHOCTSMHM 3/J0POBbSI

OcBoeHHe JUCHUTIIMHBI uijaMu ¢ OB3 oCylecTBIsS€TCS C UCMOb30BAHUEM CPEICTB 00yUeHus
00I1Iero 1 CrieriajbHOTO Ha3HAUeHUs].

[lpu oOyyeHUH CTYIE€HTOB C HApPYILIEHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCH/IMBAIOLIle ammapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M [APYyrUX TEeXHUYEeCKHUX CpeJCTB
nprema/mepesiaud yueOHoH MH(OpMaIu B AOCTYIHBIX (opMax fijisi CTyZEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/IBHOW CHCTeMbl OOy4eHusi [jis CTYAeHTOB C WHBAJIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM OOyuarOTCs CTYAE€HTbl C HapylleHHeM ciyxa, 0b0pymoBaHa
KOMITbIOTEDHOM TEXHHKOW, ayJMOTeXHUKOM, BU/IEOTEXHUKOMW, 3/IEKTPOHHOU [JOCKOW, MY/IbTUMEeAUMHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HAPyLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUe B
JIEKIIMOHHBIX 1 YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/IeHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) NP MOMOLLY BUe0yBeIuunTes el /s yJareHHOro npocMoTpa.

[Tpu oOyuyeHHUH CTY[JEHTOB C HApYILIEHHUSIMH OMOPHO-JBUraTe/IbHOTO amnmapara HCIO/Ib3yHTCS
anbTepHaTHMBHbIE YCTPOMCTBa BBOZa MH(GOpMAaLMU U Apyryve TeXHWYecKrWe CpeJCTBa MpreMa/repejjaud
yueOHOM MHGbOpPMAaLMK B JOCTYIHBIX (opMax fjisi CTYAE€HTOB C HapyLIeHWSMU OTMOPHO-ABHUIraTebHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs [Jis TFOZiel C MHBA/IMJHOCTHIO.

14. ®oHA OLIEHOYHBIX CPe/JCTB

14.1. OcHoBHbIe TpedoBaHMA K (GOHY OLEHOYHBIX CPEJACTB M METOAMUYECKHE PEKOMeHJal[uH
@®OoH/J, OLEHOYHBIX CpPEeACTB W THUIIOBbIe KOHTPOJIbHbIE 3aJaHUsi, WCIIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU W OCBOEHUsI 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TpH TpPOBeJeHUN
TeKYyIL[eH, TTPOMeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOXKeHWH K paboueli mporpaMme.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
KBaHTOBass M onTHUYecKas 3/IeKTPOHHUKA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— gporeHT Kad. 11 Brikos B. 1.

JK3aMeH: 7 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

IK-1 CTIOCOOHOCTBIO CTPOUTD TTPOCTEHIITHE HokeH 3HaTh hyHAAMeHTabHbIe
¢busnyeckure ¥ MaTeMaTUueCKHe MOZeIH TIPUHLUITBI KBAHTOBOM U ONTHYECKOUN
npubOpPOB, CXeM, YCTPOMCTB U YCTaHOBOK 3/IeKTPOHUKH; OCHOBHbIE JTMHEUHbIE U
3JIEKTPOHMKH U HAHO3/IEKTPOHUKH Pa3/IMYHOIO | He/IMHelHble sIBIeHNsI KBAHTOBOU 1
(YHKIIMOHATbHOTO Ha3HAUeHUs, a TakKe OITHUYECKOW 3/IeKTPOHUKU U METO/bI UX
WCII0/1b30BaTh CTaH/AapTHbIE [IPOrpaMMHbIe OTMCaHUsT; TIPUHLIUIBI PYHKLIMOHUPOBaHUS
Cpe/CTBa UX KOMITbIOTEDHOTO MO/Ie/TMPOBAHUSI | KBAHTOBBIX U OTITO3/IEKTPOHHBIX TIPHOOPOB

[TIK-3 TOTOBHOCTBIO aHA/IM3UPOBATh U 1 CUCTEM

CUCTeMaTH3UPOBaTh Pe3y/bTaThl MCC/IeOBAHUH,
TIpe/[CTaB/ISITh MaTepyasbl B BUJie HAYUHBIX
OTYeTOB, MyO/TMKaLMH, Ipe3eHTalui

[omkeH yMeTb IPUMEHSITh
MaTeMaTh4yeCcKre MeTo/ibl, (hu3uyecKue
3aKOHBI Y BBIUMC/TUTETBHYIO TEXHUKY /IS
pellieHyst TIPaKTHUeCKKX 3a/1au; TIPOBO/IUTh
v3MepeHwusi, 00pabaThIBaTh U MPECTAB/IATE
pe3yJIbTaThl; ;

[omkeH BnajieTh COBPeMeHHBIMU
TIO/IX0/IaMU ¥l METO/IaMH aHa/u3a U
OMUCaHUS IMHENHBIX U HeJTMHeMHBIX

3¢ deKToB KBAaHTOBOM U ONTHUUECKOM
3/1IeKTPOHUKH.

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

TipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM

Ob6nagaet (hakTHUe CKUMU

OO6saaeT AMArIa30HOM

KonTponupyet paborty,

YPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIsl pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem

Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOMITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

YPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MMPo6/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIi 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) U151 BBITIOJTHEHUSI TIPOCTBIX

3ajay
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Ha3Hd4YeHus,

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Kommnerenuus ITK-1
ITK-1: criocoOHOCTbIO CTPOUTDH MPOCTeMIe HU3NUECKHe U MaTeMaTHUeCKhe MOZesI MPUOOopoB,
CXeM, YCTPOMCTB U YCTAHOBOK 3/7eKTPOHUKHM U HAHO3/eKTPOHUKU Pa3IMyHOro (YHKLIMOHATbHOTO

d TakK)XXe HCII0/Ib30BaTb CTaHA4dPTHbBIE TIIPOrpaMMHBIE CPeACTBA HWX KOMIIBIOTEPHOI'O
MOJe/TMPOBAHMUS.

st bopMUpOBaHHS KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. JTaribl HOpMHUPOBaHHMs
KOMIIETEHLIUM, TPUMEHsieMble /s STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/iCTaB/eHbI B Tabsuiie 3.
OPMHPOBaHUs KOMIIETEHLIMH U UCII0/Ib3YEMbIe CPE/ICTBA OLIEHUBAHUSI

Tabmwia 3 — ransl

ONTUYECKHX MapaMeTpOB
OTTO3/IEKTPOHHBIX
NpuOOPOB; TEXHUUECKHE
XapaKTepPUCTHUKU
puOOPOB U YCTPOMCTB
KBAHTOBOM U OIITHUECKOH
3JIeKTPOHUKHU

MaTeMaTU4eCcKyr MoJeslb
rapaMeTpoB MaTepuasioB U
YCTPOWCTB KBAaHTOBOU U
ONTUYECKOW 3/1IeKTPOHUKHU
C LleJIbI0 MX ONTUMU3aLIHY;
MIPOBOAUTE U3MepeHUs
rapaMeTpoB MaTepyasoB U
YCTPOWCTB KBAaHTOBOU U
ONTHUYECKOW 3/IeKTPOHUKU

Cocras 3HaTb Y™metb Bnagets
CopeprkaHue TIPUHLUTIBI pabOThI paccuuThIBaTh OTLITOM MOZe/TMPOBaHus
3TaroB v3jyyaTesien u 37ieKTpodr3ndecKre 1 OMTO3/71eKTPOHHBIX

(hoTOMPHEeMHUKOB; MeTO/IbI | OTITUYECKHe npuOOPOB M pacueTa ux
pacueTa OCHOBHBIX XapaKTepUCTHKH, rapamMeTpoB;
3/IeKTPUUECKUX U MOCTPOUTD WCTI0/Tb30BaHus PUOOPOB

KBAHTOBOH U OITHYECKOU
3/1IEKTPOHUKU;
MPOrpaMMHBIMU
CpeACcTBaMU
KOMIbIOTEPHOTO
MO/Ie/TMPOBaHMUS.

Bunp! 3aHATHI

* VHTepaKkTUBHbIE
TpaKTHYeCKUe 3aHsTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLIUY;

* IIpakThueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrosTe bHas
paborta;

* IloaroroBka u caua
3K3aMeHa / 3aueTa;

* lIHTepakTUBHbIE
NpaKTUYeCKUe 3aHsITHS;
* UHTepakTHBHbIE
nabopaTopHbIe 3aHITHUS;
* UHTepakTHBHbIE
JIeKLINY;

* [IpakTuueckue
3aHSTUS;

* JlabGopartopHble
3aHSTUS;

* Jlekuuuy;

* CamocTrosTe/bHas
pabora;

* IloaroroBka u caua
9K3aMeHa / 3aueTa;

* VIHTepaKkTUBHbIE
MpaKTUYeCKHUe 3aHsATHS;
* VHTepakTHBHbIE
nabopaTopHbIe 3aHSITHS;
* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHas
paborta;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTposnbHas pabora;
* Ortyet no
naboparopHoii paborte;

* Ornpoc Ha 3aHATHSIX;
* KoHCriekT
CaMOIIO/ITOTOBKY;

e TecT;

* DK3aMeH;

» KonTtposnbHast pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr
CaMOIIO/ITOTOBKY;

* Tecr;

* OK3aMeH;

* Ortuer no
nabopatopHoii paboTe;
* DK3aMeH;

(I)OPMYIII/IPOBK&I roKazaTtesield u KpUTEpUEB OLI€EHUWBAHUA AaHHOﬁ KOMITIeTEHIIMW TIpUBEAE€HA B

Tabure 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

* CraHapTHble
NporpaMMHbIe CpeZiCTBa
JJ151 KOMITBIOTEPHOTO
MO/le/IMPOBaHUSI;

CocraB 3HaTb YMmeTb Bnagets
OT1nmnyHo * MeTO/bI pacuera u * [Ipou3BOAUTE aHAINU3 * Bnageer
(BBICOKMI YPOBEHb) | TeXHUYeCKHUe paboThI YCTPOKCTB U CTaHJapTHBIMU

XapaKTepUCTUKU prbOpPOB KBaHTOBOM U MPOrpaMMHBIMU
npubOpPOB KBaHTOBOMU U OITHUYeCKOH cpezcTBaMU

OTTUYeCKOM 3/IEKTPOHUKU ; KOMITbFOTEPHOTO
3/IEKTPOHUKY; MOZIe/IMPOBaHUS;

Xoporiio (6a30BbIit

* CraHpapTHbIe

* TIPOBOJUTH

* HaBbIKaMU pabOThI C

YPOBEHb) IIporpaMMHbIe CpeZiCTBa HeoOXoZMMble U3MepeHust| TIprubopaMy KBaHTOBOM U
JJ/151 KOMITBIOTEPHOI'O rapaMeTpoB YCTPOMCTB ONTHUYE CKOU
MO/|e/TUPOBaHUs; KBaHTOBOW Y ONTUYECKOH | 3/IeKTPOHUKH;
3/1eKTPOHUKY;
YI0BNIETBOPUTE/IbH | * Ha3HAUEHHE U * uMeTb o011jee * MeTOoZAaMHU
0 (TIoporoBbIi XapaKTepUCTUKH TIpe/iCTaB/IeHHe 0 KOTIMPOBaHHUSI
YPOBEHb) npubOpOB KBaHTOBOM U criocobax pacueTa MH(pOpMaLMi; MeTOJ,0M
OITHYe CKOU TlapamMeTpOB MPUOOPOB.; | TIOUCKA B UHTEDHETE;
3/IeKTPOHUKY;
2.2 Kovmnerennusn I1K-3
[TK-3: TrOTOBHOCTBIO AaHa/M3MPOBaTb W CHUCTEMaTU3MPOBaTh pe3y/lbTaTbl HCCIe0BaHUM,

TIpe/ICTaB/ISATh MaTepuasbl B BU/le HAYYHBIX OTYETOB, MyO/IMKalvii, Tipe3eHTalui.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHL|MH, TpUMEHsieMble /I 3TOr0 BUJbl 3aHSATUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
Tnpe/icTaB/IeHbl B Tabsurie 5.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabuiia 5 — Orarbl

TIPU B3aUMO/,eUCTBUU
3/IeKTPOMarHUTHOTO
(onTHUeCKOro) U3ny4yeHus
C BeILleCTBOM; OCHOBBI
TeopeTHYeCcKOro aHamm3a
0a30BBIX 371EMEHTOB U
YCTPOWCTB KBAaHTOBOU U
OMTHUYECKOW /IeKTPOHUKH,
MIpUMeHsIeMbIX B
COBPEMEHHBIX
MH(OPMaLMOHHBIX
CUCTeMax; BO3SMOXXHOCTH
OITHUYeCKUX METOZOB /IS
pellieHus 3a7au repefauut
1 00paboTKH
H“H(OopMal[1H.

TMPOL[eCCOB B CUCTEMax
repejjaud ¥ 00paboTKU
MH(opMaLy,
WCTIONB3YIOIIUX CPe/ICTBA
Y MeTO/Ibl KBAHTOBOM U
OTITHYUeCKOU 3/1eKTPOHUKH;
T0JTb30BaThCsl
COBpeMeHHOW HayuHO-
TeXHUYeCKOU
vHdopmalen u
JIOKyMeHTal[1eH 110
KBAaHTOBOW 1 ONTHYECKOU
3/IeKTPOHHMKE;TPOBOAUTD
saboparopHbie paboThI C
J1a3epamy,
doToripreMHUKaMH U
JPYTUMH
OTITO3/1eKTPOHHBIMU
yCTPOWCTBAMM.

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue (h13UUeCKyIO CYIIHOCTb TIPUMEHSTh TpakTUUeckre  HeoOX0oauMbIM st
3TaroB TIPOLIeCCOB, MPOTEKAIIIUX | HABBIKY aHa/IM3a aHa/sM3a U pacueToB

MaTreMaTHueCKUM
arraparoM;
KOMITbFOTEPHBIMU
CpeZiCTBaMH /st
obpaboTtku nHbOpMaLK 1
MO/Ie/TMPOBaHHUSI.
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Bup! 3aHATHI * VHTepaKkTHUBHBIE * lIHTepaKkTHUBHBIE * VHTepaKkTHBHbIE
MIPaKTUYeCKHe 3aHSATHS; | TIpaKTHUeCKUe 3aHATHs; | TpaKTUYeCKue 3aHsTHS;
* VHTepaKkTHUBHBIE * lIHTepaKkTHUBHbIE * VHTepaKkTHUBHbIE
nabopaTopHble 3aHATHS; | J1abOpaTOpHbIE 3aHATHS; | JabOpaTOpPHbIE 3aHSTHUS;
* lHTepakTUBHbIE * llHTepakTUBHbIE * JlaboparopHbie
JIEKIUH; JIEKIUH; 3aHSATHS;
* IIpakTueckue * [IpakTuueckue * (CamocTosTenbHas
3aHSATHS; 3aHSTHS; pabora;
* JlaboparopHbie * JlabopaTopHbie
3aHSTHS; 3aHSITHS;
¢ Jlekuuy; * Jlekuuu;
* CamocrosTenbHas » CamocrosiTesibHast
pabora; pabora;
* TloaroroBka u cjjaua  TloAroToBKa u cAiaya
5K3aMeHa / 3a4eTa; 5K3aMeHa / 3aueTa;
Hcronb3yemble * KoHtposbHast pabota; | ¢ KouTponbHasi pabora; | * Oryert o
cpefCcTBa  Ortuer no  OTuer 10 naboparopHoii pabore;
OLleHMBaHHs nabopatopHoii pabore; nabopatopHoi pabore; * OK3aMmeH;
* Omnpoc Ha 3aHATHSX; * Ormpoc Ha 3aHATHSX;
* KoHcriekT * KoHcnekr
CaMOTIOJTOTOBKHY; CaMOTIOZITOTOBKH;
e Tecr; * Tecr;
e OK3aMe€H; * OK3aMeH;

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWS [aHHOM KOMITeTeHLIMM T[pHBeJleHa B
Tabmmie 6.
Tabmuiia 6 — IToka3aTe/iM M KpUTEPHM OLleHMBAHMsI KOMIIETeHL[MH Ha JTarnax

Cocras 3HaTb YMmetb Bnagets
OT/M4YHO * ®dusuueckue ocHOBbI | ¢ OO6mazaet guarasoHoM | * CTaHAapTHBIMH
(BBICOKMI YPOBEHb) | KBAaHTOBOM 3JIEKTPOHMKH; | TEOPETHYECKHX U CpeicTBaMu

* OTBeTHbI Ha BOTIPOCHI ¥ | TNPAKTHYECKUX YMeHUH, | KOMIIbIOTEPHOTO
TECTHI; TpeOyeMbIX [/l pa3BUTHSI | MO/e/TMPOBaHUS;
TBOPYECKHX PelIeHuH ;
Xopouio (6a30Belil | ¢ 3HaeT (aKTsl, * YMmeer * lmeeT HaBBIKM pabOTHI
YPOBEHbB) TIPUHLIUTIBI, TTPOLIeCCHI, OPHEHTHUPOBAThCS B c mpubopamMu KBaHTOBOK
o0l1[1e MOHATHS B Ha3HAUeHWH YCTAaHOBOK 3/IEKTPOHUKH;
Tnpeiesiax CMeXKHbIX KBAaHTOBOM U OITHYECKOM
JUCLIAIUINH | 3/IEKTPOHUKH;
YnoBneTBOpuTebH | ¢ 3HaeT (aKThl, * YmeeT oOpabateiBaTh | ¢ PaboTaeT rpu mpsiMom
0 (TIOpOroBEIi TIPUHLIUIIBI, TTPOLECCHI, UH(OPMALHIO U3 KOHTPOJIE;
yPOBeHb) 0011I[1e TIOHATHS B WHTepHeTa;
ripefiesiax u3yuyaemon
obmnacty;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
[lesTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIETEHLIMA B TpoLlecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeYIOIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOMOATOTOBKY

— [puniun ycunenuss OMW  YpaBHeHus MakcBensna B AuddepeHuyansHoOW — dopme.
MarepuanbHble ypaBHeHUsi OfHOMepHOe BOJHOBOe ypaBHeHHe. [Ll1ockue CKansipHble BOJHBI.
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I'apmonunueckue BojHBI II0CKasg BO/HA, PaclpOCTpPaHANOIIAACA B IIPOM3BOJILHOM HarpasieHuu OM
TI0CKYe BOsHBI [Tossipr3anys I0CKuX BO/H 3aKOH coxpaHeHUs sHeprud. Bekrop [loliHTiHra BonHoBou
nakeT. ['pyrnnoBast CKOpoCTb

— YKaxuTe [AManasoHbl [JIMH BOJH YAbTPadro/eToBOro, BHUAMMOIO M HWH(QpaKpac- HOro
[UariasoHoOB  ONTUYeCKOro  usayuyeHus. HasoBuTe OCHOBHBIe CBeTOBble U 3HepreThuyeckue
XapakTepUCTUKU ONTHUYEeCKOro wu3nydeHus. (OxapakTepusylTe OCHOBHbIE TUIIBI I1€PEXO0B MeXIY
5HepreTMUeCKVMHU YPOB- HSMU B KBAHTOBOM CHUCTeMe U Ha30BUTe BHU/BI BbIHY)K/EHHBIX I1epexo/oB.
Hanmuimmre ycioBue WHBEPCMOHHOW HaceJleHHOCTM M TPOBeJUTe  KjlacCU(UKALM0 MeTO[O0B
SHepreTUUeCKON HaKaukM aKTHBHBIX cpefie. OObscHUTe pabOTy ONTHUECKOrO pe30oHaTopa M HarMIINTe
yC/oBHe CaMoBO30y- /leHUs Jla3epa. [IpvBeanTe CTPYKTYPHYIO CXeMy ja3epa, 0ObsSCHUTe Ha3HAUeHHe
3JIEMEHTOB U TIpUBEJUTE OCHOBHbIE ONTHUECKHE W 37eKTpUYecKHhe rapamMeTphl JjiazepoB. OObscHUTe
TIPUHLIMIT PabOTHI TBEpP/OTeLHOTO PyOMHOBOTO /1a3epa, YKaKUTe ero OCHOBHBIE rmapameTpsl. [IpuBegute
SHepreTMUecKylo AuvarpamMmy rasosoro He-Ne nasepa v oObsicHUTe NMpPUHLUI ero paboTsl. OObsiCHUTE
npUHLMI paboTel Mosieky/sipHoro CO2 - a3epa ¥ MOHHOTO Jla3epOB, HA30BUTE WX OCHOBHbIE ITapaMeTphbl
¥ 00/1aCTH UCII0/b30BaHUSI.

3.2 TecToBble 3agaHusA
— B ancambne yacTHl C ByMsl YPOBHSMH SHepPrud (TlepBOHauabHO HaXOASIIMMCS B COCTOSTHUN
TepPMO/IMHAMHUYEeCKOr0 paBHOBECHS), TIPU ONTHUYECKOM HaKayke WHBEPCHUIO HaceléHHOCTel: A. MOXXHO
CO37aTh TIPU MaJIbIX TJIOTHOCTSIX SHEPriu Hakauku p b. MokHO co3pate mpu Gosbumx p B. MoKHO
co3arth npu /itoobix p I co3gaTh HEBO3MOXKHO B TIPUHLIUTIE
— B cocrostauu, 6mu3kom kK TP, pa3HOCTh Hace/néHHOCTeM ypoBHed An=nl-n2 mpu pocTe
VHTEHCUBHOCTH TaJaloILero u3ayueHus ¢ yactoto v21: A. He usmensiercs b. Bo3pacraet B. cHxaeTcs

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX

— Tlpunnunel ycuneHus cBeTa. OmMcaHre KBAaHTOBBIX aHcamOsieli B COCTOSIHUM TeTJIOBOTO
paBHOBeCHS U B Mpoliecce pesiakcalyy. Marpuiia njaoTHocTyU. banaHcHble ypaBHeHUsI.

— DsemeHTapHasi Teopusi pe3oHaTopoB. Cesnekuust MoZ. PacxogumocTts myuka KorepeHTHOCTS,
OJHOPOJHOe U HeoJHOPOAHOe yurpeHWe CreKTpajbHOM JIMHUW. TBepAoTe/NbHbIA Ja3ep. Pexxumbl
paboTsl. 'a30BbIii s1a3ep

— [IlnaHapHble  omnTHyeckWe  BOMHOBOABL. — Krnaccudukaiusi  ONTUUECKUX — BOJTHOBOJOB.
OddexTrBHAs TOMIMHA BOMHOBO/A. [10/10CKOBBIE BOTHOBO/PI.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. Ilpunuun ycunenuss OMU 2. TlpencraBneHusi QyHKLMK COCTOsIHUSL. BeKTop cocTosiHMS.
CoBekrop coctosiHus. 3. CxeMbl (YHKLMOHUPOBaHUSI TBepZOTe/NbHbIX Jsa3epoB. 1. Jlazep c
CUHXPOHHM3aLeld MO/l TeHepupyeT MepuoAUUecKyro M0C/ej0BaTe/lbHOCTb UMITY/IbCOB C JI/TUTEIbHOCThIO
10-10c u uacrotori mnoBtopeHuss 100 MI'y u umeer cpegHioro MomHOCTh 100 MBT. Omnpepenuvre
MOIIHOCTh W3/lyUeHUsi U JHEepPrul0 B uUMIMy/abce. 2. BbBecT cucteMy ypaBHeHWM OasaHca,
COOTBETCTBYIOIL[YI0O TEPMOCTAaTUPOBAHHOMY aHCaMOJII0 UYaCTHI] C TPeMsi SHepreTH4eCKUMH YPOBHSIMU.
IIpyHATE, 4TO T0O/Ie HaKaYKW MHAYLIUPYeT epexoibl MeX1y YPOBHAMHU 1 U 3 ¢ BepoATHOCTBI0 W13 s
OJJHOM 4aCTHLIbl B eIMHHULly BPEMEHH; y4yeCTb CIIOHTaHHble nepexofbl. 3. Ilnockas MOHOXpoMaTnueckas
JIeKTPOMarHuTHasi BOJIHA, PAaCIpPOCTPAHSOLIAsACd BAOJb OCHA Z, UMEeT paBHble 0 aMIUVIUTy[e W
CBUHYThle TIO ¢ase Ha —T/2 TPOEKLMM BeKTOpa 3/1eKTPUUYECKON HampsyKeHHOCTH Ha OCU X U Y.
Onpegnenvre BUZ, MO/sipU3aLiMy JAaHHOM BOJTHBI.

3.5 TeMbI KOHTPO/IBHBIX PadoOT
— [Ins TepMOCTaTUPOBAaHHOTO aHCAMOJIsi, HaXO/SAIIErocss B COCTOSTHUM peJlaKCarlvy, 3alHIiuTe
ypaBHeHHe, OMMChLIBaKOlllee 3BOJIOLMI0 HeJuaroHarabHOro 3neMeHTa [12(t) u HaliguTe ero oOiiee
pellieHue.

3.6 TembI 1abopaTopHBIX padoT
— MHccnepoBaHre 0CHOBHBIX [TapaMeTPOB TIOYIIPOBOAHUKOBOTO Jla3epa
— Tlo/mynpoBOAHUKOBBIE JETEKTOPBI ONITHUECKOTO U3/TyUeHHUsT
— Oripezenenue 3/1eKTPOONTHUECKHX TTAPAMETPOB aHU30TPOITHBIX KPUCTAJIIOB.
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. KgaHTOBast u onTuueckasi 1eKTpoHUKa : yueOHoe rocobue / A. C. Illanrun ; ®enepanpHoe
areHTCTBO 10 o00Opa3oBaHMi0, TOMCKHMI TOCY/apCTBEHHBI YHUBEPCUTET CHUCTEM YIIpaB/ieHUs U
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