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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Oxy RS HT NOAMHCAR JAEKTEOHMDE N0k

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
du3nuecKkre 0CHOBbI KBAHTOBOH M ONITHUYECKOMH 3/IEKTPOHUKHU

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

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 6

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 6 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 34 34 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 54 54 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 54 54 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3ameH: 6 cemeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokon Ne 57 ot « 30 » 12 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
Ne

Pa3paboTumku:

cTapiuMii npenogasaresb Kag. 11 AxkpectuHa A. C.

3aBefytolui Kaenpoii, mpodeccop
Kag. OI1 [MManzapos C. M.

3aBeayromuii obecreunBarolei Kad.
oIl [langapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyaeTeTOM, TIPOGUIMpYIOIel U BhIMyCKarollel Kadeapamu
Harpap/ieHUs TIOATOTOBKY (CITeLanbHOCTH).

Hekan ®OT BoponuH A. .
3aBe/lyrOLIMI BhINTyCKaroLeit Kad.

oIl [Tanpapos C. M.
OKCIIepThI:

npodeccop kad. 1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMurpoBaHMe Yy CTYAEeHTOB IpeCTaBIeHM 0 (PyHAaMeHTaIbHbIX OCHOBaX KBAHTOBOU U
ONTUYECKOW 371eKTPOHUKHU

1.2. 3agauM JUCIHUILIMHBI
— U3yueHHe W OCBOEHHe CTylAeHTaM COBPEMEHHBIX MOAXOAOB U METO/OB, UCIOJ/Ib3YeMbIX [I/s
aHa/iM3a U OMMCaHUs sIBJIEHU KBAHTOBOW U ONTUUYECKOU 37IeKTPOHUKHU
—  wu3yyeHue 06a30BBIX MPUHLIMTIOB KBAHTOBOU U OTITHYECKOU 3/IEKTPOHUKH
— U3yueHHe OCHOBHBIX TIPUHLIMIIOB TIOCTPOEHUs W peaju3al[id YCTPOWMCTB KBAaHTOBOW U
OTNTUYECKOW SJIEKTPOHUKH, pPacCMOTpeHHe TIPUMEPOB KOHKPETHBIX YCTPOMCTB, TEeXHOJIOTUYECKUX
TIOJX0/JOB K UX U3TOTOB/IEHUIO U UCTI0/Ib30BaHUIO B TEXHUUECKUX MPUIOKEHHUSIX. ;

2. Mecto puciMiuidHbl B cTpyKrype OITIOII

OucuurnuiiHa «®u3nueckre OCHOBbI KBAaHTOBOW M ONTUYECKOM s1ekTpoHuku» (51.B.0/1.10)
OTHOCHUTCS K 610Ky 1 (BapyaTHBHas UacTh).

[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (DOPMUPYIOLMMU  HaudajbHble 3HAHUS, SIBISIOTCA
ceayolye OUCLHUIUIMHBL: OnTtudeckass (usnka, OcHOBbI onToMH(OpMaThKM, OCHOBBI (DOTOHUKH,
Pdusrka, PusuKa TBepAOro Tesa.

[TocneayomwymMy  JUCLUMIVIMHAMU ~ SIBASIOTCS:  B3auMojeicTBMe ONTUUECKOTO M3AY4YeHUs C
BelllecTBOM, BosiokoHHass onTuka, [onorpajguueckve MeTonel B (OTOHHMKE U ONTOWH(OpPMAaTHKe,
KorepeHTHasi onTka u rosiorpagusi, Marepuasibl HHTETpaJbHOUM onTHKY, HesmHeliHast ontuka, [Tprbopsr
KBaHTOBOM 3/71eKTPOHMKM M (OTOHUKM, PacrpocTpaHeHue /a3epHbIX IyuykoB, Pu3MKa (POTOHHBIX
KpucTanios, PoropepakTrBHas HeTMHeWHasl ONTHUKA U AMHAMUAYeCKasi rosiorpagusi.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLUI:

—  OIIK-1 cnocobHOCTBIO Mpe/CTaB/sATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTUHY MHpa Ha OCHOBE 3HaHWSI OCHOBHBIX TOJIOXKEHWM, 3aKOHOB M METOJOB eCTeCTBEHHBbIX HayK U
MaTeMaTHKU;

— TIK-1 crmocoGHOCTBIO K aHa/IM3y MTOCTAB/IEHHOM 3a/laud UCC/Ie/J0OBaHUH B 00/1aCTH (DOTOHUKU U
ONTOUH(OPMATHKY;

— TIK-3 cnocobHOCTHIO K TIPOBE/IEHUI0 W3MepeHU U UCC/e/J0OBaHUsl Pa3/InUHbIX 0OBHEKTOB TI0
3a/laHHOM MEeTOJVKe;

B pe3synbrarte usyueHus JUCLIMIUIVHBI CTYEHT JO/DKeH:

— 3HaThb (yHJaMeHTa/lbHble TIPUHLMUITBI KBAHTOBOM M ONTHUYECKOM 3/1eKTPOHUKH; - OCHOBHBIE
JIMHEeNHble M He/lVHeMHble SIBIeHHsI KBAHTOBOM M ONTHMYECKON 3/IeKTPOHWKM M METOJbl MX OIUCaHUS;
TIPUHLIMTIB PYHKLIMOHUPOBAHUS KBAHTOBBIX U ONTO3€KTPOHHBIX ITPUOOPOB U CUCTEM

— yMeTb IIPUMEHSITb COBpPeMeHHble TMOAXOAbBl W MeTOZbl, WCIIO/b3yeMble [/l aHaau3a U
OTMCaHKs SIBJIEHUM KBAHTOBOU U ONTUUYECKOW 3/1eKTPOHUKU

— B/I3jleTb COBPEMEHHBIMM INOAXOJAMM W MeTOJaMU aHajau3a U ONUCAHWS JIMHEHHBIX WU
HeNMHeNHbIX 3(h(eKTOB KBAaHTOBOM U OINTHYECKOM 3/IeKTPOHUKU

4. O0beM AMCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBysieT 4.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmumie 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Busl yue6HOM AesTeTbHOCTU Bcero uacos CemecTpsbl

6 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekin 20 20
[IpakTryeckue 3aHATUSA 34 34
M3 HUX B MHTepaKTHUBHOU (popme 54 54
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CamocTosiTenibHast paboTa (Bcero) 54 54
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 20 20
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 34 34
Bcero (6e3 3k3ameHa) 108 108
[ToaroroBka 1 craua 5K3aMeHa 36 36
OO111ast TPYJ0EMKOCTh Yac 144 144
3aueTtHble Eaunnipbl TpygoeMKoCTH 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHUIIMHBI U BU/IbI 3aHATHI
Pa3ziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwmiie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHATHH

= &
SR
2 z - Y
] o] 3
= o § S 5 % =
= ¢ f g5z Sz
No Ha3zeaHusi pa3znenoB JUCLUTIUHBI g 5 5 o 9 S5
= g = | 50 s E
S S 9 9 52
% g Be & ¢
= S
1 | B3aumopgelicTBHe 3/1eKTPOMarHUTHOIO 7 12 22 41 OIIK-1, ITK-1
V3/IyYeHUs C BeleCTBOM
2 | OO6r1re BOTIPOCHI TIOCTPOEHMSI J1a3epPOB 8 16 22 46 OIIK-1, TIK-1,
IK-3
3 | ®usnueckue PUHLUITBEI UHTEr pajbHOU 5 6 10 21 OIIK-1, TIK-1,
ONTO3/IEKTPOHUKH U BOJIOKOHHOW ONTUKU [IK-3
Wroro 20 34 54 108
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLWSIM) TIpUBeIeHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIUH (TI0 JIEeKI[UsIM)
3 z S
S B2
= >
HaspaHus pasienion CopeprkaHuve pas/ie/ioB JUCLUTIIMHBI M0 : - 2 %
JeKLUSIM g s 2
S8 g =
Al o 2
= o
6 cemecTp
1 B3aumoeticTBre IIpeameT IUCLUIIMHEL U ee 3a/1auu. 7 OIIK-1,
CB$13b JUCLMIVIUHBI C PYTUMU IMK-1

3JIEKTPOMarHUTHOTO U3/Ty4eHUsl C
Bell|eCTBOM

pazzesiamMy (GU3MKU U 31€KTPOHUKH.
[TpUHIUI KBAHTOBOT'O YCHJIEHHUSI
3/IEKTPOMArHUTHBIX BOJIH. YPaBHEHHUsI
MakcBesia B auddepeHiipanbHON
dopme, MaTepra/ibHble YPaBHEHUS U
rpaHUuHbIe YCI0BUs. BonmHoBoe
ypaBHEHHe /IJi1 HEeMarHUTHON
Oe3rpaHnuHOM cpesibl. OHOMEpPHOE
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BOJTHOBO€ ypaBHeHUe, MI0CK1e
CKaJIsipHble BOJIHbI, TaDMOHUYECKUe
BoJIHBI. I110CKast BoJHa,
PacrpoCTPaHSIOLIAsCS B [IPOHU3BOJIBHOM
HaripaB/eHUM. DJIeKTPOMarHUTHbIe
TJIOCKKMe BOJHBI. [losigpr3aniys miocKkux
3JIEKTPOMAarHUTHBIX BOJIH. 3aKOH
COXpaHeHUs SHepPruu JJ1s
3JIEKTPOMAarHUTHOTO 107151, BEKTOP
[TorinTrHra. PacnpocTtpaHeHre BOTHOBBIX
rnakeToB*. I pymnroBas CKOpOCTb*.
CMelliaHHbIe ¥ YMCThIe aHCAMO/IH.
Marpwuua nJ0THOCTH.
TepMoCTaTUPOBAHHBIN aHCaMOJIb.
besbi3nyuaresnbHble niepexossl. OnucaHye
pesakcanyu. OOIye ypaBHeHuUst /1/1st
MaTpULbl IVIOTHOCTU. DJIeKTpUUYeCKUe U
MarHUTHbIE JUMO/IbHbIE MOMEHThI U
SHeprusi B3auMo/eiCTBUSI MUKPOUAaCTHL] C
BHEIIHUM 11071eM. [IByXypOBHeBast
CUCTeMa YaCTUL] BO BHEILIHeM I0J1e:
OCHOBHbIe YpaBHEHUsI; BEPOSITHOCTHU
VMH/yLIUPOBaHHbIX epexo/ioB. AHa/u3
TIOIVIOIeHUS 3/IEKTPOMAarHUTHOIO IO/t
JIByXYDOBHEBOM CcUCTeMOH, 3pdeKT
HacblleHUs1. CIIOHTaHHbIE TTepexo/bl.
banaHcHble ypaBHeHuUs.

HToro

2 OO611Me BONpPOCH! TIOCTPOEHUSI
na3epoB

OcobeHHOCTH ONITUYECKOTO /Ihara3oHa.
OneMeHTapHasi TeOpUst OTKPBIThIX
OTNTHYeCKUX pe30HaTopoB. [JoOpOTHOCTH
pe3oHaropoB. BonHoBast Teopust
OTKPBIThIX pe3oHaTopoB. Knaccudukarys
ONTHUYECKUX pe30HaTopoB. Cenekiys
THIIOB KOJ/le0aHW# B ONTHYE CKUX
pe3oHaropax. XapaKTepuCTUKH
71a3epHOr0 U3/1yueHusl. YIIMpeHye
CHEeKTPa/IbHbIX TUHUN. CXeMbl
(YHKLMOHVMDOBaHUS TBEPZOTe/IbHbIX
na3zepoB. CHUCTeMbl HAKAYKU
TBepZOTe/IbHBIX j1a3epoB™. basaHCHbIe
yPaBHEHUSI U Pe)KUM HelpepbIBHOM
reHepaLy B TBePJOTe/IbHBIX Jla3epax.
Pexxum cBoOo/iHOM TeHeparui. Jlazepsl C
MoAy/siLyel Jo0OpOTHOCTH pe30HaTopa.
CHHXpOHM3aLs IPO/IO/IbHBIX MO/, U
reHepaLysi yIbTPaKOPOTKUX UMITY/IbCOB
OcobeHHOCTH Ta30B KaK aKTUBHOTO
BelllecTBa /i/151 Jla3epoB. MeXxaHU3Mbl
BO30Yy)K/IeHHsI ra30pa3psiiHbIX J1a3epoB.
ATOMapHbIN re/IMi-HEOHOBbIY J1a3ep.
VonHbIl aproHoBbIH /1a3ep.
MoneKynsipHbIii /1a3ep Ha YIJIeKUC/I0M

OTIK-1,
TK-1, TTK-
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raze. JKukocTHbIe j1a3epbl Ha pacTBOpax
OpraHUYeCKUX KpacUTeseir*,
OrnThyueckue CBOMCTBA
MOJTYTIPOBOAHUKOB. [10/TyTIPOBOAHUKOBBIE
7a3ephbl C ONTHUYECKOW HaKauKoM.
Bo306y>kieHre momynpoBOHUKOB
OBICTPBIMH 3/IEKTPOHAMHU.
TeTepoCTPyKTYpbI AJis1 MHXXEKIIMOHHBIX
na3epoB. VIH>KeKI[MOHHbBIE J1a3ephbl Ha
rOMO- U reTeporiepexo/iax.

HToro

3 ®du3uuecKre NPUHLUIIBI
VHTerpaibHOMN OIMTO3/1eKTPOHUKHU U
BOJIOKOHHOM OIITUKHU

BosiHOBO/IHOE pacripocTpaHeHue CBeTa B
[M3/1eKTPUUeCKUX CTPYKTYpax,
TIpU3MEeHHbBIN BBOJ, U3/TyUeHuUs,
TIaHapHbIe JIMH3bI, 3/1eKTPOONTHYeCKast 1
aKyCTOONTHYeCKasi MOJY/ISLIKS,
VHTerpasbHble (POTOnpreMHbIe
yCTPOMCTBa*, UHTerpajbHble
VH)KEKL[MOHHbIe TeTepoJsia3ephbl.
Knaccudukaims ontruyeckux
BOJIHOBO/I0B. ['eomMeTpuueckas onTuka
TJIaHapHBIX BOJTHOBOZOB: KacCHUUKAIUS
MO/], BO/THOBO/IHbIe MO/IbI IJIEHOUHBIX
CTPYKTYP, JUCTIePCUOHHOEe YpaBHeHHe,
3¢ deKTHUBHAas TOMIIVHA, TPa/IUeHTHbIe
BOJTHOBO/[bl. JJIeKTPOMarHUTHasi Teopust
TJIaHapHBIX BOJTHOBOZOB: BOJTHOBbIE
ypaBHeHUs [1Jisl TUIEHOUYHBIX U
rpajiueHTHbIX CTPYKTyp*, TE- u TM-
MO/IbI, pacripeiesieHue mosiei,
OpPTOTrOHabHOCThL MO/, 3ddeKTrBHas
TOMIMUHA. TUTIBI TTOIOCKOBBIX
BOJIHOBO/IOB U TEXHOJIOTHS
W3roToB/IeHUsT*. MeToz 3¢ PeKTUBHOTO
Trokasaresisi ipesiomsieHus. Mozibl
TI0JIOCKOBBIX BOJTHOBO/IOB. YC/IOBUSI
BO3HMKHOBEHUS HeJTMHEHHBIX
onthyeckux 3(dexToB. ['eHeparys
rapMOHUK U ycyioBHe $a3oBOro
CcUHXpOHMU3Ma. [lapameTpuueckoe
nipeoOpa3oBaHye U rapameTpruecKast
reHepauusi ceera. JJpyrve HeJMHelHbIe
3¢ dekThl. YeTbIpeXBOTHOBOE
cMewmBaHue. OnvcaHue
3JIEKTPOONITUUECKOTO U (POTOYTIPYroro
3¢ deKToB. DyIeKTpooNnThUeCKast
MOZY/ISILIUST ONTUUECKOTO U3/TyueHUs B
OTITHUeCKUX BOJTHOBOJAX.
AKyCTOONTUYECKHE MOJY/SATOPbI U
nedekTopbr*.

Htoro

OTIK-1,
TK-1, TTK-

Nroro 3a cemecTp

20
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U

Ne pa3zenoB AaHHOW JUCLIATLIMHBI, [1/151
KOTOPBIX He00X0JMO H3yueHre
No HanMeHOBaHMe JUCLIAILINH o0ecreunBaronx U 00ecreunBaeMbIX
JVCLIUTUIVH
1 2 3
[TpepmecTByrolye JUCLUATIIMHBI
1 OnTuueckas Qusmka + + +
2 OcHOBBI ONTTOMH(OPMATHKH + + +
3 OcHOBBI (POTOHUKU + + +
4 dusrka + + +
5 ®dui3uKa TBepOoro Tesa + + +
[Tocnepyrouye AUCLUATIIMHBL

1 B3auMopeiicTBre oNTUUeCKOTO U3/TydYeHUs C + + +

BeLeCTBOM

BosiokoHHas ontuka + + +
3 |Tonorpadguyeckue MeTosbl B POTOHUKE U N N N

ONTOUH(OPMAaTHKe
4 KorepeHTHasi orntuka u rosiorpagus + + +
5 Marepuasibl UHTerpaabHOM OITHUKU + + +
6 Henunelinas ontrka + + +
7 [TpubOpHI KBAHTOBOM 3/IEKTPOHUKU U (POTOHUKHU + + +
8 PacripocTpaHenue y1a3epHbIX ITyUYKOB + + +
9 ®u3uka HOTOHHBIX KPUCTA/IOB + + +
10 |®PoropedpakTrBHas HelMHeHasl ONTHUKA U + 4 +

JIMHamMmuueckKas rojgorpadus

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTEHLMM, ()OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUIMHBI, M BUJOB 3aHATUMI
TipeZicTaB/eHo B Tabsuiie 5.4
Tabmuia 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
JUCLIATITAHEI

Buabl 3aHaTHM

DOopMBI KOHTPOJIS

KomneTeHiun

Jlekin
IIpakTuyeckre 3aHATUS
CamocTosiTenibHast paboTa
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OIIK-1 +

KonTtposbHasi pabora, KoHcrekT
CaMOTIOATOTOBKH, KOMIOHEHT
CBOEBPEMEHHOCTH

[IK-1 +

KoHTposbHast pabota, KoHcrekr
CaMoIoroToBk1, KomroHneHt
CBOEBPEMEHHOCTHU

IIK-3 +

KonTposnbHast pabota, KoHcmekr
CaMomo/IroToBKY, KoMmoHeHT
CBOEBPEMEHHOCTH

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUu 00yueHHs

TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpY pa3HbIX (OpMax 3aHATUN B udacaxX IPHUBEJeHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax
VHTepakTrBHbIE pakTUUYecKre | VIHTepakTUBH
MeTobl Bcero
3aHATHUSA ble JIeKL[UU
6 cemecTp
[Ipe3seHTaruu € UCIOIb30BaHUEM 20 20
C/1aI0B € 00CYKeHreM
PelieHne cuTyaljMOHHBIX 3a/a4 24 24
Pabota B KoMaHJe 10 10
Nroro 3a cemecTp: 34 20 54
Utoro 34 20 54
7. JIabopaTopHbIi MPAKTHKYM
He nipenycmotpeno PYII
8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabiwuiie 8.1.
Tabsura 8. 1 — CozepkaHue MpakKTUUECKUX paboT
. <]
£ Z =
s = 0
z S
Ha3Banus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATUI § o = QE
=
S =
= 3
= S
6 cemecTp
1 B3aumoeticTBue YpaBHeHus1 MakcBesiia. [11ockue 12 OIlIK-1,
3/IEKTPOMArHUTHOI'O U3/TyUeHUs C CBETOBbIe BOJTHBI B 0@3rpaHUYHBIX [TK-1
BelL[eCTBOM cpefax. OnMcaHve KBaHTOBbIX
aHcam0Osieli ¥ TIPOL[eCCOB peJlaKCallvh.
BsaumogeiicTBUe 371eKTPOMarHUTHOTO
V3/Ty4eHus C BellleCTBOM.
Ntoro 12
2 OO61111e BOMPOCKI MOCTPOEHUS OnTuyeckue pe3oHaTopsbl. 16 OIIK-1,
J1la3epoB XapaKTepUCTHUKHU JIa3epHOI0 U3/1y4YeHUs. [1K-1, ITK-
YimvpeHnue crieKTpanabHbIX TUHUN. 3
TeeppoTesbHbIe j1a3epbl. ['a30Bbie U
T0JTyIPOBOJHUKOBBIE JIa3ephbl.
Nroro 16
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3 ®u3MuecKue TIPUHLIUIIBI ITnaHapHbie onTUUYeCKUE BOTHOBO/IbI 6 OITK-1,
VIHTerpajbHOM OINTO3/1eKTPOHUKHU U HToro ITK-1, ITK-
BOJIOKOHHOM OMTUKHU 3

Wroro 3a cemecTp 34

9. CamocrosiTesibHast padbora
Bu/bl caMoCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B
tabmure 9.1.
Tabsmvija 9.1 - Buzibl caMOCTOSITe/IbHOY paboThl, TPYI0EMKOCTb U (POPMHUPYEMbIe KOMIIETEHLIUM

A <
3 =
S g =
Buibl caMOCTOSTeILHOM = > D
Haseanwust pa3nenoB g " = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
6 cemecTp
1 B3aumogelicTBue [Togroroeka K 14 |OIIK-1, |KomrmoHeHT
3/1eKTPOMarHUTHOTO MpaKTU4ye CKUM 3aHATUSM, [IK-1 CBOEBPEMEHHOCTH,
W3/ly4eHUs C BeleCTBOM | CeMUHapaM Koncnexr
ITpopaboTKa JIeKIMOHHOTO 8 ;(aMOHOMOTOBKHé
Marepuana OHTpOJIbHas pabora
Ntoro 22
2 OO6I111ie BOTIPOCHI [ToaroroBka K 14 |OIIK-1, |KomrmoHeHT
TIOCTPOEHU J1a3epoB MPaKTUYeCKUM 3aHATUAIM, [TK-1, CBOEBpPEeMEeHHOCTH,
ceMHHapam [1K-3 KoHcriekt
MOTMO/JTOTOBKH
[TpopaboTKa JIeKLIMOHHOTO 8 ;:(a OTIOATOTO 6
Marepuana OHTpOJIbHas pabora
Ntoro 22
3 ®usnueckue npuHLMIbl | [logroroska K 6 OIIK-1, |KommoHeHT
HHTerpa/ibHON MPaKTUYECKUM 3aHSATUSIM, IK-1, CBOEBPEMEHHOCTH,
OIITO3JIEKTPOHUKU U ceMUHapam I1K-3 Koncnexr
BOJIOKOHHOU OITHUKH TpopaBoTKa JIeKIHOHHOrO 4 f(aMOHO,Z[FOTOBKI/Ié
Marepuana OHTpOJIbHas pabora
Ntoro 10
Wroro 3a cemecTp 54
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Utoro 90

9.1. TemaTnKa NpaKTHKH

1. PacnpocTpaHeHue BOJHOBbIX MAaKeTOB. ['pyrroBast CKOPOCTb.

2. CucreMbl Hakauku TBepoOTe/bHbIX Jia3epoB. JKHWIKOCTHble Jla3epbl Ha pacTBOpax
OpraHWYeCKHUX KpacUTesieu.

3. BonHOBOAHOE pacrpocTpaHeHHe CBeTa B AU3EKTPUUYECKUX CTPYKTypax, MPHU3MeHHbINM BBO[
V3/IyueHus], IJIaHapHble JIMH3bI, IeKTPOOITHYeCKass U aKyCTOOINTHYeCKass MOAY/IALMS, WHTerpabHble
(hoTonprieMHbIe YCTPOWCTBA. D/IEKTPOMarHUTHasi TeOpHsl MJlaHAPHBIX BOJTHOBOZIOB: BOJIHOBbIE YDaBHEHUSI
[J1s1 TUIEHOYHBIX U IPaJIMeHTHBIX CTPYKTYP. THITBI MOI0CKOBBIX BOJHOBOZOB U TEXHOJIOTHSI U3TOTOBJIEHUSI.
AKycToonTUueckue MOAY/ISITOPbI U 1e(P/IeKTOPBI.
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
6 cemecTp
KomrioneHT 4 4 4 12
CBOEBPEMEHHOCTH
Koncriekr 8 8 8 24
CaMOIIOJrOTOBKH
KoHTposnbHast pabora 10 12 12 34
Wtoro Mmakcumym 3a 22 24 24 70
Nepuo
JK3aMeH 30
Hapacraroiym utorom 22 46 70 100
11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannbl Ha 1aTy KOHTPOIbHOM TOUKH O1reHka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI 6asioB Ha Aary KT 4
Ot 60% 10 69% oT MakcuMasbHOM cymMMbI OansioB Ha fgaty KT 3
< 60% oT MakcuMasibHOM cymMbl OasiioB Ha Aary KT 2

11.3. ITepecuet cymMMbI 6a/IVI0B B TPAAMIUOHHYIO U ME)XKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/ICTaB/eH B Tabmuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI Oa/IJIOB B TPAJIULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asinos,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
JK3aMeH
5 (oTIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb x0po1110)
4 (xopoilio) (3auTeHO0) 75 -84 C (xopo110)
70 -74 D ( )
OBJIETBOPUTETHLHO
3¢ Y ) 65 - 69 Y P
NIOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpencTBeHHO)
2 (HeyA0BETBOpHTE/IEHO) (He Hioke 60 6aioB F (HeynoBneTBOpUTENBLHO)
3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. WrnaroB, Anekcanap HukosaeBuu. Orro31eKTpoHHKa U HaHOGoTOHMKa [Tekcr] : yuebHOe
nocobue asist By30B / A. H. UrHaros. - CII6. : Jlans, 2011. - 539, [5] c. : un. - (YueOHUKH /151 BY30B.
CrneupanbHast iuteparypa). - bubmuiorp.: ¢. 526-530 (Hamuuue B 6ubmoreke TYCYP - 15 3k3.)

2. KamreeBckuii, Hukonaii ViBaHoBrY. BonHoBast ontrika : Yue6Hoe roco6ue st By3os / H. U.
KanureeBckuid. - 4-e u3g., crepeoturl. - CII0. : Jlanb, 2006. - 465[15] c. : mopTp., wi. - (YueOHUKH Aisi
By30B. CrnenanbHasi mureparypa) (JIyumme kmaccuueckue yuebHuku) (Kraccuueckass yueGHast
nuteparypa 1o ¢usuke). - ISBN 5-8114-0666-5 (Hamnuue B 6ubmoreke TYCYP - 29 3k3.)

3. BaegeHve B KBaHTOBYIO M OINTHUECKYIO 37€KTPOHUKY: YuebHoe mocobue / Bamkupos A. U.,
[Manpapoe C. M. - 2012, 98 «c. [OnekrtpoHHeli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/1578, cBob0gHBbII.

12.2. lonosiHMTe/IbHAA IMTeparypa

1. TTuxtuH, Anekcanp Hukonaepnu. KBaHTOBasi ¥ onTrueckast 3/1eKTpoHUKa [TekcT] : yueOHUK
nuist By30B / A. H. ITuxtuH. - M. : Abpuc, 2012. - 656 c : w. - bubnuorp.: c. 652-653. - ISBN 978-5-4372-
0004-9 (ramuuue B 6ubmoreke TYCYP - 42 3k3.)

2. ®oropedpaktrBHble 3(deKThl B 3/EKTPOONTHUECKUX KpHUCTa/Iax : YueOHoe mocobue /
[TanpapoB B. M., Mangens A. E., lllangapo C. M., BypumoB H. U. - 2012. 244 c. [DneKTpOHHbIN
pecypc] - Pexxum gocrtymna: http://edu.tusur.ru/publications/1553, cBOOOJHBIT.

3. Kgsacauia, Mupon CrernaHoByuY. KBaHTOBbIe W OINTO3/IEKTPOHHBIE MPHUOOPHI : yuebHOe
nocobue / M. C. Ksachuija ; MwuHuctepctBo obpa3oBanust Poccuiickori ®Pepeparyy, Tomckuid
rOCy/lapCTBeHHbIM YHUBEPCUTET CHUCTEM YIIpaB/leHHsI M Pajuo371eKTPOHUKH, Kadenpa 31eKTPOHHBIX
npubopos. - Tomck : TMLIIO, 2002. - 73 c. (Hamuuue B 6ubmoreke TYCYP - 47 3k3.)

12.3. YueOHO-MeTOAMYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. ®usnyeckrue OCHOBBI KBaHTOBOW M ONTHYECKOM 3/71eKTPOHUKU: MeTofMuecKre yKa3aHUsl K
npaktuyeckuM 3aHsatusM / IllangapoB C. M. - 2013. 31 c. [OnekTpoHHBIM pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/3483, cBoO6oAHbIT.

2. ®u3nueckre OCHOBBI KBAaHTOBOM M OINTUYECKOW 7IeKTPOHMKM: MeTonnueckre ykasaHUs K
camoctosTensHOM pabore / Illangapo C. M. - 2013. 32 c. [OnekrpoHHbIii pecypc] - Pexxum gocrtyma:
http://edu.tusur.ru/publications/3484, cBob0gHBI.

3. KganTOBasi 4 onrTuyeckass 3/eKTPOHMKA: MeToguuecKrde yKa3aHHUsI 10 CaMOCTOSITe/TbHOMN
pabore / bamkupoB A. M. - 2012. 20 c. [OnekTpoHHBI pecypc] - Pexum poctyma:
http://edu.tusur.ru/publications/1496, cBoO6oAHbIT.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. OOGpa3oBarebHbBIN MOPTAI YHUBEPCUTETA, OMOIMOTeKa YHUBEPCUTETA

13. MarepHua/ibLHO-TeXHHYECKOe ofecrneueHne JUCIHUITHHBI
KommbroTepHbIl  Kacc, 00OpyZOBaHHBIM KOMIblOTepamMud Kkiacca Pentium I u  Bbile,
BKJ/IFOUEHHBIN B ceTb Internet.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPE/ICTB NIPUBeJleH B TIPUIOKEeHNH 1.

15. MeToanueckye peKOMeH/AaL|H M0 OpraHu3alui u3ydeHus AUCLUINIUHbI
be3 pekomeHgaLyu.
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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
dusnyecKHe 0CHOBbI KBAHTOBOM M ONITUYECKOM 3/IEKTPOHUKH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— crapuuii ipenogaBatenb Kad. ST AkpectuHa A. C.
— 3aBepnyromiuii kKadepotii, mpodeccop kad. I Hlanzapor C. M.

OK3aMeH: 6 ceMeCTp

Tomck 2016
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO HokeH 3HaTh hyHAAMeHTabHbIe
COBPEMEHHOMY YPOBHIO 3HAaHUM HayUYHYIO TIPUHLUITBI KBAHTOBOM U ONTHYECKOUN
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX 3/IeKTPOHUKH; - OCHOBHBIE JIMHEIHbIE U
T10JIO’KEHUH, 3aKOHOB U METO/IOB €CTeCTBEHHBIX |HeJIMHeMHbIe SIB/IeHNs] KBAHTOBOU U
HayK U MaTeMaTUKU OITHUYECKOW 3/IeKTPOHUKU U METO/bI UX
[IK-1 CTII0COOHOCTBIO K aHa/IM3Y MOCTaB/IeHHON OMHCaHNA; PHHLMIIE QYHKIMOHHPOBAHHA
3a/1auH MCCTTeI0BaHHH B 0GIACTY (OTOHUKH 1 KBaHTOBBIX U ONTO3/IEKTPOHHBIX TIPUOOPOB
ONTOMH(OPMaTUKH 1 CUCTEM,
[oiokeH yMeTb IPUMEHSATh COBPEMeHHbIe
[1K-3 CII0COOHOCTBIO K TIPOBE/IEHUI0 M3MepeHU U

HCC/IeJOBAaHUSI pPa3/TMUHbBIX 00HEKTOB T10
3a/IaHHOM MeTO/IUKe

TOJIX0/IbI ¥ METO/IbI, UCII0/Ib3yeMble JJis
aHa/IM3a ¥ OIMCAHUS SIBJIEHUM KBaHTOBOU U
OITHUYECKOW 3JIeKTPOHUKY;

[okeH BlajieTb COBpeMeHHbIMU
MOIXOAMHM M METOZIAMH aHa/In3a 1
OITMCAHUS JTUHEMHBIX 1 HeTMHeMHBIX

3¢ deKToB KBAaHTOBOM U ONTHUUECKOM
3/71eKTPOHUKW;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld 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

OtmuHo (BeIcOKMM | OGmazaeT dhakTHUe CKUMU

OO6sasaeT AMArIa30HOM

KonTponupyet paborty,

YPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX ZJIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem

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

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

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

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIit 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX

3ajay
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MdTeMdTHUKU.

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Kommnerenuus OIIK-1
OITK-1: criocoGHOCThIO MPEACTaB/ATh a/[eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWM HAyuHYIO
KapTUHY MHpa Ha OCHOBE 3HAaHWSI OCHOBHBIX IOJI0OXKEHWM, 3aKOHOB UM MeTOJOB eCTeCTBEHHBbIX HayK U

st popmMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTh Psifi 3TANoB. DTarnbl JOPMUPOBAHUS
KOMITeTEHLIMM, TIpUMEHsieMble /Ui 3TOr0 BUJbl 3aHATUA U HCIIO/b3yeMble CpPeACTBa OLeHWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmuia 3 — Orarbl

3JIEKTPOHHKH

CocraB 3HaTb YmeTb Bnagets
CopeprkaHue (bu3myeckre 0CHOBBI TIPUMEHSTb OCHOBHbIE MeToZ,aMH HUCCJie/JOBaHUS
STaroB KBAHTOBOM U ONITUYECKOUN | OJI0XKeHHS, 3aKOHbBI U U a”Ha/In3a IBJIeHUN

MeTO/bl KBAHTOBOW U
ONTUYECKOW 3/1IeKTPOHUKHU
J/151 IOHUMaHUs HayYHOU
KapTHHbI MUpa

KBAHTOBOM M OTITUYECKOH
3/IEKTPOHUKU

Bubl 3aHaTHI

* JHTepakTUBHbIE
TpaKTHUYeCKUe 3aHATHS;
* lHTepakTUBHbIE
JIeKL1Y;

* IIpakTueckue
3aHATUS;

¢ Jlekuuu;

* CamocrodTenbHas
paborta;

* [loaroroBka K
JK3aMeHy;

* VIHTepakTUBHbIE
TpaKTUYeCKHUe 3aHATHS;
* llHTepakTUBHbIE
JIeKLUY;

* IIpakTuueckue
3aHATHUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* TloaroroBka K
JK3aMeHy;

* VIHTepaKTUBHbIE
MpaKTU4eCKue 3aHsITHS;
e CamocTosiTe/bHas
pabora;

W cnons3yemele * KonrtposnbHasi pabora; | * KoHTposbHasi pabora; | * Dk3ameH;
CpeACTBa ¢ KoHcnekT * KoHcrekT
OLi€HHBaHMsA CaMOITOATOTOBKY; CaMOITIOArOTOBKY;
* OK3aMeH; * 3JK3aMeH;

dopMy/nMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPHUU OL[eHMBAHMSI KOMITETEHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnanets
OTtnnuHO * OCHOBHbIE JIMHEWHbIE U * MeTOAaMU

(BBICOKMI YPOBEHb)

He/TMHeUHbIe ABIeHUS
KBAHTOBOH U OIITHYeCKOM
3/1eKTPOHUKU U METO/Ibl
MUX OITUCAHUS;

* TBOpPUYECKHU
HCCIeI0BaTh U
aHaIM3UPOBaTh
JINHeHHbIe 1
He/IUHeNHbIe ABIeHUS
KBaHTOBOM U ONTHYeCKOU
3/IeKTPOHHUKH;

HCC/IeJOBaHMS 1 aHA/IA3a
JINHEeNHBIX U
HeJIMHEeUHBIX SIBJIeHUN
KBAHTOBOM U OITHYeCKOMH
3/1eKTPOHUKW;

Xopotiio (6a30BbIii
YPOBEHb)

* OCHOBHbIE TPUHI[UIIBI
(YHKILIMOHUPOBaHHUS
KBaHTOBBIX U
OTITO3/IEKTPOHHBIX
IprbOpOB;

* HCII0/1b30BaTh
KBaHTOBbIE U
OMTO3/IEKTPOHHBIE
npubOpHkI U yCTPOMCTBA
JUIsT UCCIeJOBaHUS
B3aMMO/IeHCTBUS
W3/TyueHUsi C Bell[eCTBOM;

* HaBbIKAaMH
HCTIO/Tb30BaHMUSI
KBAHTOBBIX U
OTITO3/IEKTPOHHBIX
npubOPOB U YCTPOUCTB
JIIST UCCTIeOBaHUST
B3aUMO/IeCTBHUS
W3/TyUeHUsI C BEI|eCTBOM,;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* OCHOBHbIE TIPUHLIUTIBI
Y TIOJIOXKEHUSI KBAHTOBOH
Y OIITUYE CKOM
3JIEKTPOHUKH;

* pellaTh 3a/la4u
KBAHTOBOH U OIITAYECKOU
3/IeKTPOHUKH;

* MeTOZlaMU pellleHus
3a/lau KBaHTOBOH U
OITTUYE CKOM
3/1eKTPOHUKW;

ONTOMH(OPMAaTUKH.

2.2 Komnerennus ITK-1
[TK-1: criocoGHOCTBIO K aHa/liv3y TIOCTAaBJIEHHOW 3ajlaud MCCIe[0BaHUM B 00/acT (DOTOHMKHU U

st hopMUpOBaHKST KOMIIETEHIIUH HEOOXOAMMO OCYIL|eCTBUTD Psifi 3TArOB. DTaribl HOpMUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUHA W UCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/iCTaB/ieHbI B Tabsurie 5.
OPMUPOBaHMs KOMIIETEHLIMU U UCIIO/Ib3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabuia 5 — Orarbl

WcceoBaHui B 00/1acTu
(hOTOHMKM ¥ KBAaHTOBOM U
OMTHUYECKON 3/IEKTPOHUKU

orpefie/IeHUst
HarpaB/IeHUsI
HCC/IeIOBaHUM B 00/1aCTU
KBAaHTOBOM U OITHYeCKOHN
3/IEKTPOHUKU

CocraB 3HaTb YmeTb Bnanets
CopepxaHue TOAXOAbI K aHaIU3y TPOBOUTH aHAJIA3 MaTeMaThuueCKUMU 1
3TaroB TOCTaB/IeHHOM 3a/1auut TI0CTaB/IEHHOM 3a/jauu J/1s | SKCTiepUMeHTabHbIMU

MeTO/laMU aHa/Ir3a
TOCTaBIeHHOM 3ajau
HCC/IeIOBaHUM B 00/1aCTH
KBAHTOBOH U ONTHYECKOI
3/IEKTPOHUKU

Buapbl 3aHaTHiA

* VHTepakTHUBHbIE
TpakTU4eCcKue 3aHsITus;

* VHTepaKkTHUBHbIE

* IHTepakTUBHbIE
TpakTUYeCKue 3aHsTHS;

* lIHTepakTUBHbIE

* VIHTepakTUBHbIE
TpaKkTUyeCKue 3aHsATHS;
* (CamocTosTenbHast

JIeKI[1H; JIEKLIUW; pabora;
* [IpakThueckue * [lpakTHueckue
3aHATHS; 3aHATHS,
* Jlekuuu; * Jlekuuuy;
e CamocTosTenbHas * CamocTosiTe/bHas
pabora; pabora;
* [loaroroBka K * TloaroroBka K
JK3aMeHy; 9K3aMeHy;
Wcnons3yemblie * KoutposbHas pabota; | * KoHTponbHas paborta; | * DK3aMeH;
CpencTBa ¢ KOHCIIEKT * KOHCIIeKT
OLleHMBaHMNsA CaMOTIOATOTOBKUY; CaMOTIOATOTOBKY;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesel U KpUTepHeB OlleHHMBaHUS [laHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabsure 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OT1/munHo e MaTeMaTU4yeCKUMU U

(BbICOKMI YPOBEHB)

* TIOAXOABI K
TBOPUECKOMY aHa/Iu3y
MOCTaB/IEHHOM 3aJjauur
WCC/IeIOBAHUM B 00/1aCTH
KBaHTOBOU 1 OITHYe CKOU
3/1eKTPOHUKH;

* TIPOBO/JIUTH aHa/IN3
TI0CTaBIeHHON 3aaud U

oripeaeJsiAiTb HallpaB/I€eHUA

HCC/IeIOBAHUM B 00/1aCTH
KBAHTOBOH U OITUYECKOU
3/1eKTPOHUKW;

9KCTIepUMeHTaTbHBIMHU
MeTOo/IJaM{ aHaJIi3a U
pelleHus TToCTaB/IeHHOU
3aJjaud B 00/1aCTH
KBaHTOBOW U OMTHYeCKOU
3/IeKTPOHUKY;

Xoporiio (6a30BbIit
YPOBEHD)

* MeTOABbI aHaIH3a
MOCTaB/IEHHOM 3a/jauu U
1[e/T1 MCCIe[JOBaHUH B
00/1aCTU KBAHTOBOU U
OIITHYE CKOU

* omnpeensiTh
HarpaB/IeHUs
HCCIeIOBAaHUM B 00/1aCTH
KBAHTOBOH M OIITHYeCKOM
3/1eKTPOHUKW;

* SKCTepUMEeHTaTbHBIMU
MeTOo/laMU aHaJIr3a
TOCTAaBJ/IEHHOM 3a/]auu
HCCeJOBaHUH B 001acTH
KBAHTOBOM U ONTHYECKOI
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3JIEKTDOHUKH;

3JIGKTDOHHKH,

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* MeTObl aHa/TK3a
TI0CTaB/IEHHOM 3a/1au U
11eJId KCCJie/IOBaHUM;

* TIPOBOJUTH
9KCIePUMEeHTa/IbHbIE
WCC/IeJOBaHKsS B 00/1aCTH
KBAaHTOBOI U OITHYECKON
3JIEKTPOHHKW;

* MeTOoZlaMU aHaM3a
KOHKPEeTHOM
TOCTaB/IEHHOM 3a/jauut
KBaHTOBOW U OMTHYeCKOU
3/IeKTPOHUKY;

3a/IaHHOM MeTO/IMKe.

2.3 Komnerennusa ITK-3
[TK-3: criocoOHOCTBIO K TIPOBEAEHUIO W3MEpPeHWH W WCC/IeI0BaHUsS Pa3lWYHBIX OOBEKTOB 10

st bopMUpOBaHKUST KOMIIETEHIIUH HEOOXOAUMO OCYILeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbl 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 7.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEe/ICTBA OLIEHUBAHMSI

Tabuia 7 — Srarbl

HCC/IeIOBAaHUS OOBbEKTOB
KBAHTOBOH U OIITHYeCKOMH
3/IeKTPOHUKU

WCII0/Ib3yeMble ISt
aHa/ivi3a ¥ OMMCaHus
SIBJIEHHU KBAHTOBOM U
OITHUYECKOW 3JIeKTPOHUKHU

CocraB 3HaThb YmeTb Bnanets
CopepxaHue MeTO/IbI U TpaBuIa MPHUMEHSITh COBPEMEHHbIE | B/laZleTh COBPEMEHHBIMU
3TarioB H3MepeHUN U MOAX0/bI U METO/THI, MOAX0JaMu ¥ MeTO/laMH

H3MepeHus U
1CC/IeJOBaHKsI 00BEKTOB
KBAHTOBOM U OITHYeCKOM
3/IEKTPOHUKH

Bunpl 3aHATHI

* llHTepakTUBHBIE
MpaKTHUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuu;

* CamocTrodTesnbHas
pabora;

* IloaroroBka K
JK3aMeHy;

* NHTepakTvBHbIE
MpaKTUYEeCKUe 3aHSATHS;
* NHTepakTuBHbIE
JIeKLIUY;

* [IlpakTuueckue
3aHATUS;

* Jlekuuu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka K
JK3aMeHy;

* VHTepaKkTUBHbIE
TpaKTAYe CKUe 3aHATHS;
* CamocTosTenbHas
paborta;

Wcnons3yemsblie * KoHntposbHasi pabora; | * KoHTposbHasi pabora; | * DK3aMeH;
CpeacTBa ¢ KoHCcIekT * KoHcriekT
OLleHMBaHMsA CaMOITOiTOTOBKMU; CaMOTIO/ITOTOBKU;
e OK3aMe€H; * ODK3aMeH;

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 8.
Tabsuria 8 — IlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UH Ha 3Tarax

CocraB 3HaTb Ymetb Bnagets
OtmyHO * HaBLIKAMU

(BBICOKMI YPOBEHb)

* MeTO/bl ¥ TIpaBU/IA
V3MepeHU! U
HCC/IeI0BaHUsI 0ObEKTOB
KBAHTOBOH U OIITHYeCKOM
3/1eKTPOHUKW;

* TIPOBOJUTH
OTITUYECKUE,
doTomeTpuyeckue
WCCJIe/IOBaHUS
pa3UUHBIX 0OBEKTOB I10
3a/laHHOM MEeTO/IUKe C
BBIOOPOM TEXHHUUECKIX
cpencTB 1 06paboTKOM
pe3y/IbTaToB;

HCCIeJOBaHKsI 00BEKTOB
KBAHTOBOM U OIITUYECKOU
3/IeKTPOHUKH ;

Xoporiio (6a30BbIit

¢ METO/bI U IIpaBU/Ia

* U3MepsiTh [apaMeTpbl

* HaBbIKAMM M3MepeHuH
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YPOBEHb)

v3MepeHU rapaMeTpoB
Jla3epHBIX 37IeMEHTOB U
YCTPOMCTB,
WCTI0/Ib3yeMbIX B
nporiecce ONTHYeCKUX
Vi3MepeHul;

Jla3epHbIX 37IEMEHTOB U
YCTPOMCTB,
VICTIO/Tb3yeMbIX B
Tnporiecce ONTHYeCKUX
H3MepeHul;

rapaMeTpOB Jla3epPHbIX
3/1eMEHTOB 1 YCTPOWCTB,
WCTIO/b3YyeMbIX B
TpoLiecce ONTUYEeCKUX
HU3MepeHuH ;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* TIPUHLIUIIBLI 1eHCTBUS
Jla3epHBIX 37IeMEHTOB U
YCTPOWCTB,
VICTI0/Ib3yeMbIX B
TpoL[ecce ONTUYEeCKUX
Vi3MepeHul;

* paboTarh C Jla3epHBIMU
3/IeMeHTaMu U
yCTPOMCTBaMH,
WCII0JIb3yEMbIMU B
TIpoLiecce ONTHYeCKUX
Vi3MepeHUl;

* HaBbIKaMH pabOThI C
Jla3epHbIMU 3/IeMeHTaMU
1 yCTPOMCTBaMH,
HCTIO/Tb3yeMbIMH B
Mpo1iecce ONTHYeCKUX
V3MepeHul;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHusl WK WHble MaTepHasbl, HeoOXoAuMble AJis1 OLeHKM 3HAHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JlesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpoOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIIOATOTOBKY

— PacrnipocTtpaHeHue BOTHOBBIX NakeTOB. I pynnoBast CKOPOCTb.

— CucrteMbl Hakaukd TBepZOTe/NbHbIX Ja3epoB. JKUAKOCTHbIe
OpraHUYeCcKHUX KpacuTeseu.

— BonHoBogHOe pacrmpocTpaHeHHe CBeTa B [IM3/IEKTPUUECKUX CTPYKTypax, MPU3MEHHBIM BBOJ,
W3/y4yeHus], IIaHapHble JIMH3bI, 571eKTPOONTHYecKass U aKyCTOONTUUYeCKash MOZAYJSALUS, UHTerpasbHble
(oTorpreMHble yCTpoCTBa. JeKTPOMarHUTHasl TeOpHsi TylaHapHBIX BOJTHOBO/OB: BOJTHOBbIE YpaBHEHUS
JJ1s1 TIJIEHOYHBIX Y TPaJIMeHTHBIX CTPYKTYP. THIIBI [10JI0CKOBBIX BOJTHOBOZOB U TEXHOJIOTHSI U3TOTOBJ/IEHUS.
AKycToonTUuecKrie MOAY/STOPHI U 1e()IeKTOPbI.

naseppl Ha pacTBOpax

3.2 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. banaHCHbIe ypaBHeHHsI W DEXMM HeNpepbIBHOM TeHepaliid B TBepAOTe/bHBbIX Jla3epax.
2.01HOMepHOe BOJIHOBOe YypaBHeHWe. Ilnockue ckassgpHble BOJIHBL. 3. Mol TOHKOIIEHOYHOTO
BOJHOBOJ]@ 10 3/1eKTPOMAarHUTHOM Teopud. 3azaua 1. [In1g TepMOCTaTUPOBAHHOTO —aHCaMOIs
MHUKPOYACTHUL], MMEIOLero /iBa SHepreTMUeCKUX YPOBHS M HaXOJALIerocs B COCTOSHWU peJlaKcaliyy,
BbIBE/IMTE ypaBHEHMe, OTMHUChIBAOILlee SBOMIOLMI0 JUarOHa/bHOTO 3/IeMeHTa MaTpULIbl TIJIOTHOCTU p22(t).
3azmaua 2. 3anvmre OasaHCHOe ypaBHEHMe /IS YKMC/Ia YacCTHL] Ha YPOBHE 2 TPeXypOBHEBOW CHUCTEMBI C
y4eTOM BO3/IeMCTBYIOIIEr0 Ha Hee 371eKTPOMAarHUTHOTO T0J/1s, UMEIOLLero YacToTy rnepexofa 2-1, U Bcex
JOPYTUX BO3MOXKHBIX IepexoZioB. 3ajaua 3. OnTHUeCcKui pe30HaTop COCTOMT M3 PacIo/IOKeHHbIX Ha
pacctosHUM 1 M JApyr OT JApyra cdepuueckux 3epkKajl C paguycoM KpuBU3HBI 4 M. Kakumu
IpaKLMOHHBIMU TTOTEPSIMH, OOJBILIUMU WJTH MaslbIMH, 00/1a/iaeT JaHHBINA pe30HaTop.

3.3 TeMbI KOHTPO/IbHBIX PadoT
— ®usnyecKre NMPUHLIUITBI MHTErpaJbHOM ONTO3/1eKTPOHUKH U BOJIOKOHHOM ONTUKU. [11aHapHbIe
BO/THOBO/IBI. OOIIIMe BOMPOCKI TOCTPOeHMUs 1a3epoB. TBepaoTenbHbIe fa3epsl. ['a30Bbie na3epsl. [IpuHIm
KBAaHTOBOI'O  YCW/IEHUS] 3JIKTPOMAarHUTHbIX BOJMH. OrmnucaHue  3/1eKTPOMarHUTHOIO — U3/1y4YeHUs
OTNITUYeCKOro Auaria3oHa. OnucaHue KBaHTOBBIX aHCAMO/iel U MpOLieccoB perakcanui. B3aumogeiicteue
3/1eKTPOMarHUTHOTO U3/1yYeHUs C BeljeCTBOM.

4 MeToanuecKue Marepuasibl
[nst obecrieueHus: npotiecca oOyueHMst U pelleHuUs 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OINpefessoljie NpoLefypbl OLIeHWBaHUSl 3HaHUM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esATebHOCTH, XapaKTepU3YIOLMX 3Tarbl (POP-MUPOBAHUSI KOMIIETEHLUMH,
coriacHo 1. 12 paboueii mporpamMMBbI.
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4.1. OcHoBHas UTeparypa

1. WrnHaros, Anekcanap HukonaeBuu. OnTosneKTpoHMKa M HaHodoToHMKA [Tekcr] : yuebHoe
nocobue asst By30B / A. H. UrHaros. - CII06. : Jlanus, 2011. - 539, [5] c. : un. - (YueOHUKH /1S BY30B.
CrierjuanbHast TuTepaTypa). - bubmorp.: c. 526-530 (Hanuue B 6ubmoreke TYCYP - 15 3K3.)

2. KamureeBckuii, Hukonaii ViBaHoBrY. BosiHOBast ontrka : YuebHoe rocobue ajis By3os / H. U.
KanmuTeeBckuii. - 4-e uzf., crepeotwrl. - CII6. : Jlanb, 2006. - 465[15] c. : optp., ul. - (YueOHUKHU /s
By30B. CreruasnibHas swmrteparypa) (Jlyumme kmaccuueckue yuebHuku) (Knaccuueckas ydeOHast
nuTepatypa 1o ¢usuke). - ISBN 5-8114-0666-5 (Hamuure B 6ubmoreke TYCYP - 29 3k3.)

3. BgeneHve B KBaHTOBYIO M OIITHUECKYIO 37€KTPOHUKY: YueOHoe mocobue / Bamkupos A. U.,
[Manpapoe C. M. - 2012, 98 c. [OnekrtpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/1578, cBOOGOHBIH.

4.2. lonosHMTe/IbHAA IMTeparypa

1. TuxtuH, Anekcanap HukonaeBuu. KBaHTOBasi M onTryeckasi 3/ieKTpoHuKa [Tekcr] : yueOGHUK
auisi By30B / A. H. ITuxtuH. - M. : Abpuc, 2012. - 656 c : un. - bubnuorp.: c. 652-653. - ISBN 978-5-4372-
0004-9 (Hanmuure B 6ubmmoteke TYCYP - 42 3K3.)

2. ®oropedpaxTrBHble 3(deKThl B 3/EKTPOONTHUECKUX KpHUCTalIax : YueOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1553, cBo60AHBI#.

3. Kgsachuria, MupoH CrernaHoBud. KBaHTOBbIe U OITO3/EKTPOHHBIE TPUOODHI : yueOHOe
nocobme / M. C. Kgpachuria ; MunucrepctBo ob6pasoBanus Poccuiickoit ®epneparun, Tomckuii
rOCy/JapCTBeHHbIN YHUBEPCUTET CHUCTeM YTpaB/ieHUs U paZuo3eKTpoHUKH, Kadezipa 3/1eKTpOHHBIX
npubopos. - Tomck : TMLIIO, 2002. - 73 c. (Hanuuue B 6ubmoreke TYCYP - 47 9k3.)

4.3. YueOHO-MeToANYeCKOe M0co0He U MPOrpaMMHoOe odecrieueHne

1. ®usnyeckre OCHOBBI KBaHTOBOW W ONTHUYECKOW 3/1€KTPOHUKHW: MeToAnueckre yKa3aHHUsS K
npakTuueckum 3aHaTusM / langapoB C. M. - 2013. 31 c. [SnekTpoHHbIN pecypc] - Pexxum gocrtyma:
http://edu.tusur.ru/publications/3483, cBoOOAHBIT.

2. ®usnueckrue OCHOBbI KBaHTOBOM M ONTHUYECKOH 3/M€KTPOHMKW: MeToguueckue yKa3aHUs K
camocTosTensHOM pabore / IllangapoB C. M. - 2013. 32 c. [OnekrpoHHbIii pecypc] - Pexxum gocrtyma:
http://edu.tusur.ru/publications/3484, cBo6GOJHBIT.

3. KganTOBasi M omnrTuyeckas 3/eKTPOHMKA: MeToguuecKrde YKa3aHUSI 10 CaMOCTOSITe/TbHOMN
pabore / bamkupo A. W. - 2012. 20 c. [OnekTpoHHbI pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/1496, cBoOOAHBIT.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CTIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. OOGpa3oBarenbHbIN [TOPTAI YHUBEPCUTETA, OMOIMOTeKa YHUBEpCUTETa
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