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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Henp AMCUUNIUHBI COCTOUT B (HOPMUPOBAHUHM y CTYJECHTOB INpEJCTaBICHHUU O
(GbyHIaMEHTAIbHBIX OCHOBAaX KBAaHTOBOW M ONTHYECKON 3JIEKTPOHUKH, KOTOPAs SBISAETCS BaXKHBIM
KOMIIOHEHTOM NPOo(ecCHOHAIBHOTO 0JI0Ka MOATOTOBKU 0aKaIaBpOB.

1.2. 3agauy AUCHUILIUHBI

1. u3ydyeHue U OCBOCHHE CTYJEHTaMH COBPEMEHHBIX MOAXOJ0B U METOJIOB, UCIOIb3YEMbIX IS
aHaJli3a U OMUCAHMS SIBJICHUI KBAHTOBOW U ONTUYECKOM AJIEKTPOHUKH.

2. u3y4eHure 0a30BBIX TPUHITUIIOB KBAHTOBOW U OMTHYECKOM JIEKTPOHUKH.

3. U3ydyeHHEe OCHOBHBIX NPUHLUMIIOB MOCTPOCHHUS U peaju3alud YCTPOUCTB KBAHTOBOU U
ONTHUYECKOM BJIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJOTHYECKHUX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUTIOKEHUSX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
YacTtp 010Ka gucuumauf: O0g3aTenbHast 4acTh.
Monynb quctuminH: Moaynis HanpaBlIeHUs MOATOTOBKH.
Nunexc pucumnauasl: 51.0.03.09.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben
UCIIOJIb30BAaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]IbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3HacCT q)YHI[aMeHTaJ'IBHLIe IIPUHIUIIBI
KBAHTOBOM M ONTUYECKOM QJICKTPOHHUKH

OIIK-1.2. Ymeer
aHAJM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHUS B
o0nactu GpHU3MKH,
UCIIOJIb30BaTh HA MPAKTHUKE
0a30BbIe 3HAHUS U METO/IbI
($U3MUECKUX UCCIEI0BaHUI, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaNBLHOM 001acTH

YMECT NMPUMCHATH MATEMATHUYCCKUEC MCTO/IbI,
(I)I/ISI/I‘-IGCKI/IC 3aKOHBI U BBIYUCIIUTCIIBHY O
TCXHUKY I PCIICHUA MMPAKTHUYCCKUX 3a1a1

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

BJIa/IEET COBPEMEHHBIMHU MTOIXO0/IaMU U
METOJIaMH aHaJlu3a U ONUCAHUS JIUHEWHBIX U
HEeJIMHEWHBIX 3((HEKTOB KBAaHTOBOH U
ONTHYECKOM 3JIEKTPOHUKH.

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-8. Cniocoben
OpraHU30BBIBAThH
METPOJIOTHYECKOTO
obecnieueHue
MIPOU3BOICTBA
MAaTEpHAJIOB U U3IEIINI
AIEKTPOHHOW TEXHHUKHU

IIKP-8.1. 3HaeT OCHOBHEIE
CTaHJAPTHI 1O
METPOJIOTHYECKOMY
00€eCICUCHHIO H3ICIINI
AIEKTPOHHOU TEXHHUKHU

3HAeT OCHOBHBIC JIMHEHHBIC U HEJTMHEHHBIC
SIBJICHNSI KBAHTOBOM M ONITHYECKOM
AJIEKTPOHUKU U METOJIbl UX OTIMCAHMS;
MIPUHIIAITE] (YHKIIMOHUPOBAHUS KBAaHTOBBIX U
ONTORJIEKTPOHHBIX TPUOOPOB U CUCTEM

[TKP-8.2. Ymeer npoBOaUTH
HU3MEPEHHs B COOTBETCTBHH CO
CTaHJapTaMHu

yMeeT MPOBOJIUTh U3MEPEHHMS, 00pabaThIBaTh
U TIPEJICTABIIATH PE3YJIbTAThI

IIKP-8.3. Bnaneet HaBBIKAMU
paboThl HA CTAHAPTHOM
HU3MEPUTEIILHOM

00opyaoBaHUU

BJIaJI€€T COBPEMEHHBIMH MOIXOAaMU U
METOAAaMHU aHaJIN3a U ONUCAHUS TMHEHHBIX U
HEJIMHEHHBIX 3(PPEKTOB KBAHTOBOM U
ONTUYECKOH 3JEKTPOHUKU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

= Becero  |CemecTpbl
Bunpl yueOHoM AesTenbHOCTH

4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 60 60
JIek1IMOHHBIE 3aHATUA 26 26
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 84 84

BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 26 26
[ToaroroBka K TECTUPOBAHUIO 34 34
[ToarotoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 24 24
OO0mas Tpya0eMKOCTh (B Yacax) 144 144
Oo0mas TpynoeMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHBHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(é 1acos dopmupyembie
JTUCIUTLTAHBI 3aH., 4| 3aH., 4 | pab. |pab.,uy (6e3 KOMIIETEHIINH
HK3aMEHa)
7 cemecTp

1 CBoiicTBa 3IEKTPOMarHuTHeIX |4 4 - 10 18 OIIK-1, [TKP-8
BOJTH
2 Omnrcanue KBaHTOBBIX 6 8 - 14 28 OIIK-1, IIKP-8
aHcambnei
3 O6mue BOnpoCkl MOCTPOCHUS |6 2 8 22 38 OIIK-1, ITKP-8
Ja3epoB
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4 OCHOBHBIE THIIBI JJA3€POB 6 2 4 22 34 OIIK-1, I[IKP-8
5 DneMeHTBI ONTOANEKTPOHUKN |4 2 4 16 26 OIIK-1, ITKP-8
Hroro 3a cemectp |26 18 16 84 144
Uroro |26 18 16 84 144

5.2. Conep:xanue pa3iesoB (TeM) TUCHUNINHBI

Coneprxkanne pa3nenoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TadmIe 5.2.

Tao6mmuia 5.2 — Co,

Jep>KaHUe Pa3/IeoB (TeM) TUCITUTIINHBI (B T.. 1O JICKITHSIM)

Haszpanus pasnenos
(Tem) TUCLUTUTAHBI

Coneprkanue pa3ienoB (TeM) TUCHUTLTAHBI
(B T.4. 110 JIEKLIUAM)

TpyroemkocThb
(JIeKLIMOHHBIE
3aHATHSA), U

dopMupyemsbie
KOMIIETECHIIUH

7 cemecTp

1 CBoiicTBa
AIEKTPOMArHUTHBIX
BOJIH

[Tpuauun ycunenus SMU

YpaBHeHus Makcseiia B
muddepeHmanbHoR popme. MarepuanbHble
YpaBHEHHUS

OpnHOMEpHOE BOJIHOBOE YPAaBHEHHUE.
IInockue cKalsspHbIE BOJIHBIL.
["'apMOHMYECKHE BOJIHBI

IInockast BoinHa, paclpOCTPAHAIOIIAACS B
IIPOM3BOJILHOM HaIIPABJICHUU

OM 1n10cKH€e BOJIHBI

[Tonsspu3anus IOCKUX BOJIH

3aKOH coXpaHEeHMsI dHepruu. Bexrop
IToitHTHHTA

BonHoBon naker. I’ pynmnosast CKOpoCTb

4 OIIK-1, IIKP-8

HUroro

2 Onucanue
KBAHTOBBIX aHCaMOJIeH

[IpencraBienust yHKIUNA COCTOSHUS.
BekTop cocTOsIHUS; COBEKTOP COCTOSIHUS;
OIepaTOphl B IPOU3BOJIBLHOM IMPEACTABICHUN
Omnpenenenue cpeIHUX BETUUYHH.
Omnpenenenyre TOYHOTO peIeHUs
(U3UYECKON BETMYUHBI

YucTteiii ancamMOi1b. CMeaHHbIN aHCaMOJTb.
Marpuna miotHocti. CBOMCTBA MATPHUIIBI
IUIOTHOCTU. Y paBHEHUS ABMXKECHUS IS
MaTpPHULIbI INIOTHOCTH
TepmocTaTupoBaHHBIN aHCAMOJIb B
COCTOSTHUM T€PMOJIMHAMUYECKOTO
paBHOBecus Onucanue penakcaiuu Oo1iee
ypaBHEHHUE JJI1 MATPULIbI INIOTHOCTH

6 OIIK-1, IIKP-8

Hroro
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3 O61ue Bonpocsl
HOCTPOEHHUS J1a3epOB

DneMeHTapHas TEOPUs OTKPBITHIX
ONTUYECKUX pe3oHaTopoB. [IpogonbHbIe
moibl. [Tonepeunsie Mokl JJ0OPOTHOCTH
pe3zoHaTopa BonHoBasi Teopust OTKPBITHIX
pe3onaropoB Knaccudukanms oTKpBITBIX
pe3onaropoB Cenexius TUIOB KoJieOaHuM B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMaTHYHOCTb JIA3€PHOI0 U3ITyUEHUS
PacxoaumocTs J1a3epHBIX IIyYKOB.
DOKyCUPOBKA JIa3E€PHBIX JIy4eH
EctecTBeHHas MIMprHA CIEKTPATBHBIX
auHUM. OJHOPOIHOE YIIUPEHHUE
CIIEKTpaJbHbIX TuHUN. HeonHopoaHoe
YIIUPEHUE CIIEKTPAJIbHBIX JTMHUM

OITK-1, TTKP-8

Htoro

4 OCHOBHBIE THIBI
Ja3epoB

CxeMmbl pyHKLIMOHUPOBAHUS TBEPIOTEIbHBIX
na3epoB CHCTEMbI HAKaYKH TBEPAOTEIbHBIX
na3epoB balaHCHBIE YpaBHEHUS U PEKUM
HENpepBhIBHON TeHepanuu Pexxum cBoO0aHOM
reHepanuu Jlazepsl ¢ MoxysaLuen
N0OpOoTHOCTH pe3oHaTopa. CHHXPOHHU3ALHS
IIPOJIOJIBHBIX MOJ U T€HEPALIUS
YIBTPAKOPOTKUX UMITYJIbCOB OCOOEHHOCTH
ra3oB KaKk aKTMBHOI'O BELIECTBA IS JIa3€POB
MexaHu3Mbl BO30YKJI€HHsI ra30pa3psiIHbIX
J1a3epoB

ATOMapHBIN renii-HEOHOBBIN J1a3ep
MonexkyspHbIH J1a3ep Ha YIVIEKUCIIOM rase

OIIK-1, [IKP-8

Uroro

5 DneMeHTEl
OTITORJICKTPOHUKHU

BoHOBOTHBIE MOJIBI TOHKOIIJIEHOYHOTO
BOJTHOBOJ1A. D deKTHBHAS TOJIINHA
BOJTHOBO1a [ paneHTHBIE TUTaHApHBIE
BOJIHOBO/IbI BOJTHOBBIE ypaBHEHUS JJIs
IJICHOYHBIX BOJIHOBOJIOB MOIBI
TOHKOTUICHOYHOT'O BOJTHOBOJA TI0
3JIEKTPOMArHuTHON Teopuu CBOMCTBA MO
TOHKOTUICHOYHOT'O BOJTHOBO/A

BonHoBBIE ypaBHEHUS IS TPATUEHTHBIX
TJIaHAPHBIX BOJIHOBOJIOB

OIIK-1, IIKP-8

Hroro

Hroro 3a cemectp

26

Htoro

26

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Ta6ymma 5.3 — HauMeHoBaHME NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HazBanus pasnenoB (Tem) HaunmenoBaHmne mpakTHYECKUX
JUCITUATITUHBI 3aHATHH (CEMUHAPOB)

TpynoemkocTsb,
q

dopmupyembie
KOMIIETEHIINH

7 cemecTp
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1 CpoiicTBa VYpasuenust Makcsemnna. [lnockue 4 OIIK-1
AJIEKTPOMATHUTHBIX BOJIH  |CBETOBBIC BOJIHBI B O€3rpaHUYHBIX
cpemax.
Uroro
2 Onucadue KBaHTOBBIX Omnucanre KBaHTOBBIX aHCAMOJICH U 8 OIIK-1
aHcaMOJei MPOLIECCOB peIaKCALIH.
BzaumonelictBue
3J€KTPOMArHUTHOTO U3JIy4EHUS C
BEILIECTBOM
Hroro 8
3 OO0mue BOmpoch Onrudeckne pe3oHaTOPHI. 2 OI1IK-1
MMOCTPOEHUS JIa3€POB XapaKTepUCTUKH JIA3EPHOTO
W3ITyYEHUS
Hroro 2
4 OcHoBHBIE THIIBI Ja3epoB | TBepaoTEIbHBIC J1a3ephl. ['a30BbIe 2 OIIK-1
Jla3ephl.
Uroro 2
5 DneMeHThI [LimanapHble ONITUYECKHUE BOJIHOBOIBI. 2 OIIK-1
ONTO3JIEKTPOHUKHU DneMeHTapHasi TeOpUsi BOTHOBOOB
Hroro 2
Hroro 3a cemectp 18
Htoro 18
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT mnpuBeieHO B Tabnuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHHe 1a00paTOPHBIX padoT
HagBaEE’;fﬁ;ﬁ;iﬁ (Tenm) HaumenoBanue nabopatopHbix pabot | TpyaoeMKocTs, 4 q;giﬁzfggr;;e
7 cemecTp
3 OOmue BOmpochl Onpenenenne 3JIeKTPOONTHYECKUX 8 OIIK-1
MTOCTPOCHUS JIa3€POB rapamMeTpoB aHU30TPOITHBIX
KPHUCTAJIJIOB.
Htoro 8
4 OCHOBHBIC THITBI HccnenoBanne OCHOBHBIX 4 OIIK-1
J1a3epoB napameTpoB MOJIYTPOBOAHUKOBOTO
nasepa
Hroro 4
5 DnemeHTsI [TonynpoBOAHUKOBBIE IETEKTOPHI 4 OIIK-1
ONTORJIEKTPOHUKHU ONTHUYECKOTO U3TyUYECHHS
Hroro 4
Uroro 3a cemectp 16
Htoro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmuia 5.6 — Busbl caMmocTosATensHOM pabOThl, TPYJA0EMKOCTh U (POPMHUPYEMbIE KOMITETEHIIUN
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HasBanus paznenos | Buael camocrostensHoi | Tpynoemkocts, | Popmupyemblie ®opmsbl
(TeM) AMCLHUIIIHBI padoThI q KOMIIETEHIIUU KOHTPOJIA
7 cemecTp
1 CsoiicTBa ITogroroska k 3auery 4 OIIK-1, ITKP-8 3auér
SJICKTPOMAarHMTHBIX IloaroroBka x 6 OIIK-1, IIKP-8 TectupoBanue
BOJIH TECTUPOBAHHUIO
Hroro 10
2 Onucanue ITogroroBka k 3auery 6 OIIK-1, IIKP-8 3auér
KBaHTOBBIX IloaroroBka x 8 OIIK-1, TIKP-8 TectupoBanue
aHcamOJient TECTHPOBAHHIO
Hroro 14
3 OO6ume Bonpockl ITogroroska k 3auery 6 OIIK-1, ITKP-8 3auér
IIOCTPOCHUS 1a3€POB  [JonroToBKa K 8 OIIK-1, IIKP-8 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 8 OIIK-1 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMCcaHue oTyeTa
Hroro 22
4 OCHOBHbIE THIIbI [Togroroska k 3auety 6 OIIK-1, IIKP-8 3auér
JIa3CpoOB IToaroroBka k 8 OIIK-1, TIKP-8 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 8 OIIK-1 JlaGopatopHas
nabopaTopHoii pabote, pabota
HalMCcaHWe OTYeTa
Hroro 22
5 DneMeHTEl [ToaroroBka K 3auery 4 OIIK-1, TIKP-8 3auéT
ONTO3JICKTPOHHUKH IloaroroBka k 4 OIIK-1, TIKP-8 TectupoBanue
TECTUPOBAHUIO
[Toaroroska k 8 OIIK-1 JlaGopaTopHas
nabopaTopHo# padoTe, pabota
HalMCcaHUe OTYeTa
Hroro 16
Hroro 3a cemectp 84
Hroro 84

5.7. CooTBeTcTBHE KOMIIeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHoOI AedaTenbHOCTH
dopmMupyemsbie
JIaob. @DopMBbI KOHTPOJIS

KOMIIETEHIINH JIek. 3an. |IIpak. 3aH. pab Cawm. pa0.

OIIK-1 + + + + 3auér, JlaboparopHas paboTa,
TectupoBanue

[1KP-8 + + 3auér, TecTupoBaHue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

CornacoBaHa Ha noptane N2 61360




6.1. banabHble oeHKH 11 GOPM KOHTPOJISA

bannbsHbIe o1IeHKH 115 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuua 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbIi Oast
MaxkcumanbHbIN MakcumanbHbII 53 DO MesK Beero 3a
DopMBI KOHTPOJIS 6aut Ha 1-yro KT ¢ 0aJut 3a nepuos pHOZL oy
2KT u Ha xKoHel CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
7 cemecTp

3auér 0 0 50 50
Jlaboparopnas pabota 0 10 25 35
TectupoBanue 5 5 5 15
HToro MmakcumyM 3a 5 15 80 100
TIEPHOJT
Hapacratomum ntorom 5 20 100 100

6.2. IlepecueTt 0a/1710B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTAaBICH B TabmuIie 6.2.
Ta6mmia 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamnibl Ha 1aTy TEKyIero KOHTpOIs Onenka

> 90% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 5

Ot 70% 10 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% ot MakcuManbHOM cymMMbl 6aiioB Ha aaty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. [lepecuer cyMMbI 02J1JI0B B TPAAUITMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMBI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6aiios,
Ouenka YUYUTBIBAET YCIEIIHO CIAaHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTJIIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTENIbHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6amnos F (meynoBrieTBopuTeIbHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnevyeHue TUCHMIIINHBI
7.1. OcHOoBHAas1 IMTEpaTypa

1. KBaHTOBas u onTudeckas »JIeKTpoHuKa : yueoHoe mocooue / A. C. lllanrun ; @enepanbHoe
areHTCTBO MO 00pa3oBaHMIO0, TOMCKHI rocyaapCTBEHHBI YHHUBEPCHTET CHUCTEM YyIpaBIECHUS U
panuosnektponuku, Kadenpa gusnueckoit anexkrponuku. - Tomck : TYCVYP, 2008. - 112 c. : un. -
bubmuorp.: c. 112. (nanuune B 6ubauorexe TYCVYP - 49 5k3.).

2. KBaHTOBas u ontudeckas 3nekTponuka [Tekcr] : yueOnuk mist By30B / A. H. [Muxtun. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (nanuuue B OMOIHOTEKE
TYCVYP - 42 5k3.).
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3. BBejeHHE B KBAHTOBYIO M ONTHYECKYIO JJIEKTPOHUKY: YueOHoe mocodue / A. U. bamkupos, C.
M. IlaumgapoB - 2012. 98 c¢. [DnexkTpoHHBIU pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/1578.

4. KBaHTOBasi M onTHYECKas dJIEKTpoHHKa: YuyeoHoe mocodue / JI. . [llanruna - 2012. 303 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/713.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ManpbimeB B.A. OCHOBBI KBAaHTOBOI JIEKTPOHUKH U JIa3epHON TEXHUKU: YueOHOe mocodue as
BYy30B. — M.: Bricmas mkomna, 2005. - 542 c. (nannuue B 6nbanotexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeneHrue B ONTOIEKTPOHUKY: YdueOHOE
mocobue 11 By30B, - M.: Beictmast mikona, 1991. — 191 c. (manuune B 6ubnuorexke TYCVYP - 52 3k3.).

3. OcHOBBI (pu3HUECKON U KBAHTOBOM onTuku: YuebHoe nocodbue / B. M. llannapos - 2012. 197 c.
[DnexTponHsIii pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/750.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. KBaHTOBast U onTUYeCKas SIEKTPOHUKA : YUeOHO-METOIUYECKOE MOCOOHe MO MPAKTUYECKUM
zaustusam / JI. U. anaruna - 2012. 228 c. [DnekTpoHHBIH pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/714.

2. duznyeckre OCHOBBI KBAHTOBOW M ONTHUYECKOUN SIEKTPOHUKH: MeToandecKkue yKazaHus K
npaktuyeckum 3anatusiv / C. M. langapos - 2013. 31 c. [DnekTpoHHsI pecypc]: — Pexxum noctymna:
https://edu.tusur.ru/publications/3483.

3. UccnenoBaHue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PyKoBOICTBO
K BBIMOJHEHUIO TabopaTopHoii padoTsl / B. B. lllepouna, A. U. bamkupos - 2011. 15 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/295.

4. TlonynpoBOJHUKOBBIE NETEKTOPHI ONTHYECKOTO U3NIy4deHHs: PyKOBOJICTBO K BBHITTOJTHEHHIO
nabopatopHoii pabotsl / B. B. lllep6una, A. 1. bamkupos - 2011. 12 c. [DnekTpoHHbIHA pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/294.

5. OmpeneneHue AMEKTPOONTUYECKUX MApaMETPOB aHU3OTPOIHBIX KPUCTAUIOB: MeToauueckue
yKka3zaHus K jgabopatopHoii pabote / H. . Bypumos, C. M. lannapos - 2012. 18 c. [DneKTpOHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/2280.

6. du3nyecKkre OCHOBHI KBAHTOBOW U ONMTHUYECKOU AIEKTPOHHKH: MeToauuecKue yKa3zaHHus K
camoctoaTensHoi padote / C. M. Illannapos - 2013. 32 c. [DnexkTpoHHbIi pecypc|: — Pexxum noctyma:
https://edu.tusur.ru/publications/3484.

7. KBaHTOBas M onTUYeCcKas MEKTPOHUKA: MeToanuecKkue yKa3aHus o CaMOCTOATEIbHOM paboTe
/ A. U. bamkupoB - 2012. 20 c. [DnexTpoHHBIH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1496.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIHUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLUUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

CornacoBaHa Ha noptane N2 61360 9


https://edu.tusur.ru/publications/1578
https://edu.tusur.ru/publications/713
https://edu.tusur.ru/publications/750
https://edu.tusur.ru/publications/714
https://edu.tusur.ru/publications/3483
https://edu.tusur.ru/publications/295
https://edu.tusur.ru/publications/294
https://edu.tusur.ru/publications/2280
https://edu.tusur.ru/publications/3484
https://edu.tusur.ru/publications/1496

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

YyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNnbHBIX KOHCynbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuna, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaHeHus: yueOHOro o00py10BaHUS;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

VYyebnas maboparopusi: yueOHas ayIUTOPHUS U1 MPOBEACHUS 3aHATUH Ta00OpaTOPHOTO THUIIA,
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuna, 1. 74, 111 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- YueOnniii cteny "Ontuka" - 2 mT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Uctounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansueiiit AKTAKOM AHP-3121;

- Mynstametp: DT 0205A, S-Line DT-830B;

- Ocumtorpad: Tektronix TBS2000, Rigol;

- Mynstumerp Mastech MY 68;

- JlaGopatopusbie cTeH bl "DnekTpoontuiaeckuit apdext” - 2 mr., "Pa30Bblil mopTpet"” - 2 mT.;

- JJaboparopusiii crenp "[lonynpoBoaHUKOBBIE (POTONPUEMHUKH'";

- JJaboparopusiii crenp "[lonynpoBoaHUKOBBIH J1azep";

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.4. MaTepua/IbHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapwmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 CsoiictBa anektpomaruutHeix |OIIK-1, [IKP-8  |3auér [Iepeyens BOonpocoB 11t
BOJIH 3aueTa
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 OnucaHue KBaHTOBBIX OIIK-1, ITKP-8  |3auér Ilepeuenb BOIIPOCOB IJ1st
aHcambnei 3auera
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 O6mue Bonpocs! noctpoenus |OIIK-1, [TIKP-8  |3auér [Iepeuenb BOmpocoB Jyist
Ja3epoB 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
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4 OCHOBHBIE THUIIBI JIA3€POB OIIK-1, [IKP-8  |3auér [Iepeuyens BonpocoB i
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
5 Dnementsl ontoanekTpouku |OIIK-1, [TIKP-8  |3auér [Iepeuens BonpocoB i
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMAaTHUECKOE
CYMMBI 0aJIIOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKU C()OPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEPKAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAUT CBOU 3HAHUS YCTHO, TUCbMEHHO WM B IEMOHCTPUPYEMBIX
JENCTBUSX, YUUTHIBAsI U yKa3bIBasi CBA3HU U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU 3JIEMEHTAMU COJEPKaHUS AUCLHUIUINHBI, €0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILIIUHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. OgHOMEpHOE BOJTHOBOE ypaBHEHUE JJISI HAMPSHKEHHOCTH JICKTPHUECKOTO TOJISI UMEET BH/T

&K 8°F 0
TR ') e
&t = &
&E &'E
——gi——=10
gz g: &
i i
aliy Y )
8" su
ViE—zu ISIE=IZ+

2. . B pnexTpoMarHuTHOM BOJIHE BEJIWYMHBI HAMPSIKEHHOCTEW AIEKTPUYECKOTO U MAarHUTHOTO
noJiei CBSI3aHbl ypaBHEHHEM

H."’." = E.:V.;
Hsr: - ‘Esr.;
E,
B
S
H, = [ E.dw.

3. Oneparop Ha3bIBaeTCd CaMOCONPSIKEHHBIM (3)PMUTOBBIM), €CIH JUISL JIOOBIX IBYX (PYHKIUN
unv

Al au+ay)= qJ:I:rH ﬂzﬁ;
_[ v AudV = _[ udv'd V-
J‘?{,:‘Lf,nd];" =0 (m=n);
I:{_:v_,ndl’ =1 (m=n).

4. Onepatop B MNPOU3BOJBHOM MpPEICTABICHUMN SBIAETCS MATPHUIEH, 3IIEMEHT KOTOpOil
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OonpeaAcIsACTCA BhIPpaXKCHUCM
"‘i.'r.w = J‘!.ly.'r.' [‘I‘J‘)‘r‘,: I:‘I‘] {‘-h
“I'.'lm = J‘w':“iwr:d .

A =<y A W

5. Cootnourenne HacenéHHocTH ypoBHel (N1 u N2). ns cpenbl, HaXoAsIIEHCS B COCTOSHUU
TEPMOJUHAMHYECKOTO paBHOBeCHs (YPOBEHbD «1» — HUKHUM U «2» — BEpXHUN):
T T [
M _ N _ [ E-E]
—_—— Expi (o e e N Py
g1 & L kT )

4?|Illr1 3"!'1-') .E -_J,- i .E 1

= exp
gL B kT
N, N, E,+E
E - &, . kT
1N, = g,V

6. BeposiTHOCTh CIIOHTAHHOTO U3Ny4eHHs (KOd(pPUIueHT DHImTEHA A) 3aBUCUT OT YacCTOTHI
nepexoja v Kak:
v
2
3
HEe 3aBHCHT OT V

7. B ancamOiie 4acTHI[ C IByMsl yPOBHSIMH SHEPruu (IEPBOHAYAIBLHO HAXOSIIIUMCS B COCTOSIHUN
TEPMOJIUHAMHYIESCKOTO PABHOBECHS), TIPH ONTUYECKON HAKaYKe HHBEPCHUIO HACEIEHHOCTEH:
MOKHO CO3JaTh IPH MAIBIX
NIOTHOCT X SHEPTHH HAKAYKH 0
MOKHO CO30ATh IPH OONBIMIX p
MOKHO CO3JATh IPH JIFO0BIX 0
CO3aTh HEBO3MOHO B IPHHIIHIE

8. YcnoBue yCcTOMYMBOCTH OTKPBITOTO ONTHYECKOTO pe3oHaropa JUuIMHOM L ¢ paxmycamu
KpUBU3HBI 3epKai rl u r2:

'd Ny
Ly £
sl h-=la
o | o
', 1. 2
I N ™y
] &
D:‘:‘l—_ﬂl—_Igl
\ rlz"'\ ) z'
L<n_ L<mr
L2n L>r

9. CooTHOLIEHHE MEXIy paauycaMu KpUBHU3HBI C(hepHUUYECKUX BOTHYTHIX 3epkan (rl u r2) u

paccTosiHuEM MeX Iy HUMU L (imMHa pe3oHaTopa) ISl MOJTyKOH()OKAIBHOTO PE30HATOPA:
ri=o, r2=2L

10. A66pesuarypa TEM obGo3Hagaer

CornacoBaHa Ha noptane N2 61360 14



NPONQIEHE YO 3NIEKTPOMATHHTHYIO BONHY
NONepeyH VIO 3eKTPOMArHHTHVIO BOJHY
OpOdQIEHYH MOOY Pe30HATOPA
nolepevyHyio MOIY pesoHaTopa

11. Mexanu3zmoM Hakauku B He-Ne nazepe siBisieTcs:
nponecc Nepenavd SHepTHH H 3apAna OT
HoHa He™ atomy Ne
npolece Nepenadys SHEPTHH OT
Bo30V:KOeHHOTO aToMa He aTomy Ne
BO30VKIEeHHEe aTOMOB HeOHA JIEKT POHHBIM
VAP OM
NOIrMOILIEHH e KEAHTOB CBeTa

9.1.2. IlepeyeHb BONPOCOB [JIsl 3a4eTa

1. IlpuHIMIBI YyCUIICHUS CBETA.

Onucanue KBaHTOBBIX aHcaMOyiell B COCTOSIHMM TEIJIOBOIO PaBHOBECHUS U B IpoIecce
penakcanuu

DyieMeHTapHas Teopusi pe30HaTOpoB. CeseKuus MO

TBepnorenbHbIi a3ep. Pexxumbl paboThI

["a30BbIii 1a3ep

Knaccudukanus onTuyecKkux BOJTHOBOOB

~

A

9.1.3. Tembl 1a00paTOpPHBIX padoOT

OnpeneneHue MEKTPOONITUYECKUX TAPAMETPOB AHU30TPOIHBIX KPUCTAIIIIOB.
. MccnenoBanue 0OCHOBHBIX apaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa
. [lonynpoBOAHMKOBBIE AETEKTOPHI ONITUYECKOTO U3JIyUEHHUS

W —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce nzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIBHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HauYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
KypHaJIe Mo TUCIUIUIUHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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