MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
KBAHTOBAS 1 OIITUYECKAS DJIEKTPOHUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampagiienne noarotoBku / cnenuaibHOCTh: 11.03.04 DiIeKTPOHNKA M HAHOJJIEKTPOHUKA
Hampasiiennocts (ipoduis) / criernanm3anysi: [IpoMblieHHAs 31eKTPOHUKA

®opma o0yueHHS: OUHas

®dakynbTeT: @aKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DIT)

Kadenpa: Kadenpa npombiniienHoii djiekrponnku (IpJ)

Kypc: 4

Cemectp: 7

VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 7 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 84 84 4acoB
OO011as Tpy0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 7

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoBaHa Ha noptane N2 69598



1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Henp AMCUUNIUHBI COCTOUT B (HOPMUPOBAHUHM y CTYJECHTOB INpEJCTaBICHHUU O
(yHIaMEHTAIbHBIX OCHOBAX KBAaHTOBOW M ONTHYECKON HIIEKTPOHHKH.

1.2. 3agauy AUCHUILIUHBI

1. V3ydyeHune u 0CBOEHHE CTYJACHTAMU COBPEMEHHBIX MOAXOJ0B U METOAOB, UCIOIb3YEMbIX IS
aHaJIM3a U OMMCAHUS SBJICHU KBAHTOBOM M ONTUYECKOW EKTPOHUKHU.

2. W3ydenune 6a30BBIX TPUHITUIIOB KBAHTOBOU U ONTHYECKOM JIEKTPOHUKH.

3. N3y4yeHne OCHOBHBIX MPUHIMIOB MOCTPOCHHUSA U peaJU3alUU YCTPOMCTB KBAHTOBOU M
ONTHUYECKOM B3JIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJOTHUYECKHX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUIIOKEHUSX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monyne quctuminH: Moayns HampaBieHUs moAroToBku (special hard skills — SHS).
Nunexc qucuumiuael: 51.0.03.09.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelleHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3HacCT q)YHI[aMeHTaJ'IBHLIe IIPUHIUIIBI
KBAaHTOBOM M ONTHYECKOM QJICKTPOHHUKH

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIEI0BAaHUi, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIBLHOM 001acTH

yMeeT IMPOBOJUTH U3MEPEHus1, 00padaThIBaTh
U TIPEJICTABIATH PE3yJIbTaThl;

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

Brnazgeer coBpeMEHHBIMH MOAXO0AAMHU U
METOJIaMH aHaJlu3a U ONUCAHUS JIUHEWHBIX U
HEeJIMHEWHBIX 2((HEKTOB KBAaHTOBOH U
ONTHUYECKOM 3JIEKTPOHUKH

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-3. Cnocoben I1K-3.1. 3HaeT npuHLIUIIBI 3HAeT NPUHLHUIBI PYHKIIMOHUPOBAHUS

BBITIOJIHSTH pacyeT U KOHCTPYHUPOBAHUS OTJCIIBHBIX |KBAHTOBBIX M ONTOAICKTPOHHBIX MPUOOPOB U
MPOEKTUPOBAHUE AHAJIOTOBBIX OJIOKOB cucTeM
AIIEKTPOHHBIX IPUOOPOB, |NIEKTPOHHBIX TPUOOPOB
CXEM M yCTPOUCTB [1K-3.2. YmeeT npoBoAUTH yMEET NPUMEHSTh METOJIbl MATEMAaTHYECKOTO
pasiT4Horo OLICHOYHBIE PaCYEThI aHajv3a U MOAECIUPOBAHUS; TPUMEHSTh
(GyHKIMOHAILHOTO XapaKTEPUCTHUK AJIEKTPOHHBIX |MaTEMaTHYECKUE METObI, (PU3UICCKUE
Ha3Ha4YCHHU B npuOopoB 3aKOHBI ¥ BBIUNCIIUTEIBHYIO TEXHUKY JUIA
COOTBCTCTBHM C pelIeHus IPaKkTUIECKUX 3a4a4; UCII0JIb30BaTh
TCXHUYICCKMM 3aJaHUCM BO3MOKHOCTH BBIYUCIUTEIbHON TEXHUKU U
C UCIOJIb30BAHUCM MPOrPaMMHOTO OOecreueHus
CpEACTB aBTOMATU3AUNN |TTK-3 3. BiageeT HABBIKAMU | BJIa[eeT METOJAMHU MAaTEeMaTHUYECKOTO
HPOCKTHPOBAHMA IOTOTOBKU onucanus GU3NYECKUX SBJICHUM U TIPOLECCOB,
MPUHIUITUATIBHBIX U OTIPEACIAIONINX MIPUHITUITBI PA0OTHI
MOHTQXXHBIX AJIEKTPUUECKUX |pPa3IMYHBIX TEXHUUYECKUX YCTPOUCTB
cXeM

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Beero  |CemecTpbl

4acoB |7 cemecTp

Bunbl yueOHOM nesTeIbHOCTH

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 60 60
JIeKk1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 84 84
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 40 40
[ToaroroBka K TECTUPOBAHUIO 28 28
[ToarotoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 16 16
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 1eITeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HasBanus pasnenoB (Tem) Jlek. | Ilpak. | JIa6. | Cam. BCGE%:SaCOB dopmupyembie
JUCIUTUTAHBI 3aH., 4| 3aH., 4 | pab. |pab., sksamena) KOMIIETEHIINH
7 cemecTp
1 CBoiicTBa 31EKTPOMArHUTHBIX 4 4 - 18 26 OIIK-1, [1IK-3
BOJTH
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2 Onucanue KBaHTOBBIX 10 6 - 18 34 OIIK-1, TIK-3
aHcamouei
3 OOurue BOmpoCkl MOCTPOSHUS 6 4 8 26 44 OIIK-1, TIK-3
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 6 4 8 22 40 OIIK-1, IIK-3
Hroro 3a cemectp| 26 18 16 84 144
Uroro| 26 18 16 84 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUININHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. IO JCKIIHSIM)

TpynoemMKocTb
HasBanus pasnenoB Coneprkanue pa3iesioB (Tem) dopMupyembie
(TemM) TUCUIUTUTAHBI JUCIUTIIAHBEI (B T.Y. TIO JICKIIHSIM) (ReKIHOHHEIE KOMITETCHITH
3aHATHUSA), U
7 cemecTp
1 CaoiicTBa ypaBHeHus1 MakcBesuia B 4 OIIK-1, IIK-3
AIIEKTPOMAarHUTHBIX middepennmanbHoit popme. BomHoBOE
BOJIH ypaBHeHue. [lnockue rapmonnueckue
BOJIHBL. BonHoBoOM nmaker. [lonspusanus
BOJH. Bekrop IloiiHTHHrA.
Hroro 4
2 Onucanune kBaHTOBBIX |[IpuHIMNBI ycnnenus ceera. Onucanue 10 OIIK-1, IIK-3
aHcambnei KBaHTOBBIX aHCaMOJIel B COCTOSIHUH
TEIJIOBOTO paBHOBECHS U B IIpoLiecce
penakcauuu. Matpuia mioTHOCTH.
banancHble ypaBHEHMUS.
Hroro 10
3 OOmue BOnmpochl DJieMeHTapHas TeopHUs pe30HATOPOB. 6 OIIK-1, I1K-3
MIOCTPOEHUS JIa3€POB Cenexkuust MmoA. PacxoaumocTs mydyka
KorepentHocTs, 0IHOpOAHOE U
HEOJIHOPOJHOE YIIUPEHUE
CrnekTpajibHOM JIMHUU.
Uroro 6
4 OCHOBHBIE THIIbI TBepaorenpHbIi 1azep. Pesxxumbl 6 OIIK-1, IIK-3
Ja3epoB paboThl. THIIBI TBEPAOTEIHHBIX JTa3€POB.
l"azoBerit nazep. CtonkHoBeHus 1 u 2
pona. He-Ne nazep. CO2 nazep. [pyrue
THUIIBI FA30BBIX JIA3€POB.
Hroro 6
Hroro 3a cemectp 26
Hroro 26
5.3. llpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHme mpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadiuIe 5.3.
Tabmuua 5.3. — HaumeHnoBaHue MpakTUUECKUX 3aHATHH (CEeMHUHAPOB)
HasBanus paznenos (Tem) HaumeHnoBanue npakTuyecKux Tpynoemkocts, | Popmupyembie
JTUCHUTITUHBI 3aHATUHN (CEMUHAPOB) q KOMITETeHIINH

7 cemecTp
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1 CgoiicTBa VYpasuenust Maxkcgenna. [lnockue 4 OIIK-1, I1K-3
AJICKTPOMATHUTHBIX BOJIH  |CBETOBBIC BOJIHBI B O€3rpaHUYHBIX
cpemax.
Uroro 4
2 Onucadue KBaHTOBBIX Omnucanye KBAaHTOBBIX aHCAMOJICH 1 6 OIIK-1, IIK-3
aHcaMOJei MIPOLIECCOB peIaKCaLIH.
BzaumoneiictBue
3JE€KTPOMArHUTHOT'O U3JIyYEHUS C
BEIIECTBOM
Hroro 6
3 OO0mue BOmpoch Onrudeckne pe3oHaTOPbI. 4 OIIK-1, ITK-3
MMOCTPOEHUS JIa3€POB XapaKTepUCTUKH JIA3EPHOTO
W3ITyYCHHUS.
Hroro 4
4 OcHoBHBIE THIIBI J1a3epoB | TBepAOTEnbHBIC J1a3ephl. ['a30BbIe 4 OIIK-1, T1K-3
J1a3ephl.
Uroro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT

Hasanusa pasznenos dopmupyembie
R ——— HaunmenoBanue nabopatopHsix padot |TpymoeMKocTs, 4 P —
7 cemecTp
3 O6umwe Bonpockl | MccnenoBanue OCHOBHBIX TapaMeTpOB 4 OIIK-1, TIK-3
IIOCTPOEHHUS Ja3€POB | MOIYIIPOBOAHUKOBOIO J1a3epa
[TomynpoBOAHUKOBBIE IETEKTOPHI 4 OIIK-1, ITK-3
ONTUYECKOTO U3ITy4YECHHUS
Hroro 8
4 OcHoBHbIe TUIIBI | OnpeneneHne 3IeKTPOONTHIECKUX 8 OIIK-1, TIK-3
J1a3epoB [IapaMeTPOB aHU30TPOIHBIX KPUCTAJUIOB.
Hroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padoTa
He npenycMoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTeqbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadymie 5.6.
Tabmuma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIIETEHITUN

Hasannusa paznenos | Buasl camocrosTensHoM | TpynoemkocTs, | DopmupyeMbie ®opMmsbl
(TeM) AMCLHUIIIINHBI paboThI q KOMIIETCHIIUH KOHTPOJIA

7 cemecTp
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1 CaoiicTBa IToaroroBka K 3a4eTy 10 OIIK-1, [1IK-3 3auér
SJICKTPOMarHuTHBIX IToaroToBka k 8 OIIK-1, I1K-3 TectupoBanue
BOJIH TECTUPOBAHUIO
Hroro 18
2 Onucanue [ToaroroBka K 3auery 10 OIIK-1, I1K-3 3auéT
KBAaHTOBbIX aHcamOIei TToarorToBka K 8 OIIK-1, IIK-3 | TectupoBanue
TECTUPOBAHUIO
Hroro 18
3 OO1ue BOmpochl [ToaroroBka k 3a4eTy 10 OIIK-1, I1K-3 3auéT
NOCTPOCHUs J1a3€POB | [ToaroroBka K 8 OIIK-1, I1K-3 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 8 OIIK-1, IIK-3 JlaGopaTopHas
naboparopHoii padore, pabota
HaIMCaHWe OTYeTa
Uroro 26
4 OCHOBHEIE THIEI [ToaroroBka k 3auery 10 OIIK-1, TIK-3 3auéT
J1a3€poB IToaroroska k 4 OIIK-1, IIK-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 8 OIIK-1, [1IK-3 Jlaboparopnas
nabopaTopHoO# padoTe, pabota
HalMcaHUe OTYeTa
Hroro 22
Hroro 3a cemectp 84
Uroro 84

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbl yueOHOIl nesTenbHOCTH
dopmupyemble
Jlek. JIa6. Cawm. DopMBI KOHTPOJIA
KOMIIETEHIIUU [Ipak. 3aH.
3aH. pao. pao.
OIIK-1 + + + + 3auér, JlaboparopHas padoTa,
TectupoBanue
[1K-3 + + + + 3auér, JlTaboparopnas padora,
TectupoBanue

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . | MakcumabHbIH Oasmt
MakcumanbHbBIN MaxkcuManbHBIN
3a EPUOJ MEXKITY Bcero 3a
®opMBbI KOHTPOJIA 6amn Ha 1-y10 KT ¢ Oasu 3a nepuos
2KT u Ha KoHeIr CEMECTD
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
7 cemecTp
3auét | 10 | 10 15 35
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Jlaboparopnas padoTa 10 15 20 45
TectupoBanue 5 5 10 20
Nrtoro makcumym 3a 25 30 45 100
NepHo

Hapacratomum urorom 25 55 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENIHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOoAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. KBanToBas u onTudeckas 3jekTpoHuka [Tekct] : yueOHuk s By3oB / A. H. [TuxTtun. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubauorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OuOImoTeke
TYCVYP - 42 5k3.).

2. Kucenes, I'. JI. KBanToBas u onTU4ecKas 3JIeKTPOHUKA : yueOHoe mocobue st By3oB / . JI.
Kucenes. — 5-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 316 ¢. — ISBN 978-5-507-44512-7.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://e.lanbook.com/book/233291.

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. Masnbimes B.A. OCHOBBI KBAaHTOBOM 2JIGKTPOHUKH U Ja3epHON TEXHUKH: Y4eOHOe rmocodue s
BY30B. — M.: Breiciias mikona, 2005. - 542 c. (manuuue B Ounbaunorexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeaeHne B ONTORIEKTPOHUKY: YUeOHOE
rocobue 71 By30B, - M.: Beicmias mikona, 1991. — 191 c. (mHanmuuue B 6ubmmuoreke TYCVYP - 52 7k3.).

7.3. YueOHO-MeTOAN4YeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. ®usnueckre OCHOBBI KBAHTOBOW M ONTHUYECKOW IIEKTPOHHUKH: MeToauueckue yka3zaHus K
npaktudeckum 3ausatusiM / C. M. langapos - 2013. 31 c¢. [DnexTpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/3483.
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2. ®u3n4yecKkrue OCHOBbI KBAHTOBOW M ONTHYECKON 3JEKTPOHUKU: MeEToauyecKue yKa3aHus K
camocrositenbHON padote / C. M. [llarmapos - 2013. 32 c. [DnekTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/3484.

3. UccnenoBaHMe OCHOBHBIX IapaMeTpPOB MOJYNPOBOJAHUKOBOTrO Jjaizepa: PykoBoIaCTBO
K BBITIOJTHEHUIO J1abopaTopHoii padoTsl / B. B. Illepouna, A. U. bamkupos - 2011. 15 c. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/295.

4. TlonynpoBOJHUKOBBIE NETEKTOPHI ONTHYECKOTO U3JIy4deHHs: PyKOBOJICTBO K BBIMOJIHEHUIO
naboparopnoii pabotsl / B. B. lllepouna, A. 1. bamkupos - 2011. 12 c. [DaekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/294.

5. OmpeneneHue AMEKTPOONTUYECKUX MapaMeTPOB aHU3O0TPOIHBIX KPUCTAUIOB: MeTonuueckue
yka3zaHus K Jaboparoproit pabote / H. U. Bypumos, C. M. lllannapos - 2012. 18 c¢. [DneKTpOHHBIN
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/2280.

6. ®du3nyeckrue OCHOBBI KBAHTOBOW M ONTHYECKON 3JEKTPOHUKU: MeEToauyecKue yKa3zaHus K
npaktudeckum 3ausatusm / C. M. llangapos - 2013. 31 c¢. [DnexkTpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/3483.

7. ®u3nvyeckrue OCHOBbI KBAHTOBOW M ONTHYECKOW 3JEKTPOHUKU: MeEToauyecKue yKa3zaHus K
camocrositenbHOl padote / C. M. [llarmapos - 2013. 32 c. [DnekTpoHHBIN pecypc]: — Pexum moctymna:
https://edu.tusur.ru/publications/3484.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM 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 o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

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

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, n. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);
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- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOT0 000pyI0BaHMS;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH 1a00OpaTOpPHOTO THUIIA,
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuia, 1. 74, 111 ayga.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- YueOnsiit cteny "Ontuka" - 2 mrT.;

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

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

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

- Ocmmnorpad: Tektronix TBS2000, Rigol;

- MynsTumetp Mastech MY 68;

- JlaGopatopusle cTeH bl "DnekTpoontuueckuit apdext” - 2 mr., "Pa3oBblil mopTper"” - 2 mT.;

- JlaGopatopuslii ctenn "[lomynpoBogHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopusliii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 CroiictBa anexkrpomarautabix |OITK-1, TTK-3 3auét [Tepeuens BOIpOCOB IJ1st
BOJIH 3aueTa
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHU
2 OnucaHue KBaHTOBBIX OIIK-1, ITK-3 3auét [Iepeuens BOIIPOCOB 115t
aHcambOnen 3aueTa
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
3 O6uwme Bonpock! noctpoenus |OIIK-1, ITK-3 3auér [Iepeyens BOonpocoB 11t
J1a3epoB 3aueTa
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
4 OCHOBHBIE THIIBI JIA3€POB OIIK-1, IIK-3 3auér IIepeyens BOonpocoB 11t
3aueTa
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4EHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCIUTUINHE
dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUCHHS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU (pparMeHTapHBIC YMEHHUH UIn HABBIKOB HJIN
CYMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.

Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HCO6XOI[I/IMBIX HpeI[CTaBJ'IeHI/Iﬁ O IMMPOBCPACMOM MaATCpUAJIC

Ui

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCTIEKTUBBI PA3BUTHUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. OI[HOMepHOC BOJIHOBOC YPaBHCHUC IJI HAIIPAKCHHOCTH SJICKTPUUYCCKOT'O IOJIA UMCCT BUJ

K &K
a +—— g —==0;
) & £ =
8 &
o —— g —=1;
) =
FE 1 _,
B) ———VE={;
odi” £u
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e
2. B 31€KTpOMAarHuTHOW BOJIHE BEJIWYHMHBI HAMPSIAKEHHOCTEH AIEKTPUUYECKOTO U MATHUTHOTO
TIOJIEH CBSI3aHBl YPABHEHUEM

a) Hsr: = Esn;
6) H;rr =W - Esr:;
) H, =22
F) Hm = [Eﬁndn:'—'
3. OnepaT(;p Ha3bIBACTCS CAMOCOIPSKCHHBIM (3PMUTOBBIM), €CITH Ul JTFOOBIX ABYX QYHKIHMiT u
nv

a) A(au+ay)=adu+ad;
0) [ v AudV = [ uA'd ¥

B) [ v, dV =0 (m = n);

r) [ Uy dV =1 (im=n)

4. OnepaTtop B NPOU3BOJHHOM MPEACTABICHUU SBISETCS MATpPUIEH, PJIIEMEHT KOTOPOM
ONPEAEISAETCS BEIPAKECHUEM

2) A = [V (x5 (¥)
6) ‘{.W.w T IW-:J‘EW_-@I
B) A =<W A W
F) ‘{.'r.'.':l = Zﬁ.}a;:ahn"
k

5. YcnoBue yCcTOMYMBOCTH OTKPBITOTO ONTHYECKOTO pe3oHaropa JuIMHOM L ¢ panxmycamu
KPUBU3HBI 3epKai rl u r2:

I ™
Ly
e
h, n /'Ilk
B) L<n,L<n
r) L=n,L>n

6. BeposiTHOCTH ciOHTaHHOTO M3My4deHHs (K03 duument DitHmTeitHa A21) 3aBUCUT OT 4aCTOTHI
Nepexo/ia v Kak:
a) v
6) v*
B) V°
r) He 3aBHCHT OT V
7. B ancam0ie yacTuIl ¢ AByMs YPOBHSIMHU SHEPruu (MEPBOHAYAIIBHO HAXOSIIUMCSI B COCTOSTHUU

TEPMOJMHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HAaKauyKe HHBEPCHUIO HACETEHHOCTEH!
a) MOKHO COSJATD IIPH MANBIX IIOTHOCTSX SHEPTHH HAKAYKH O

6) MOUKHO CO3NATH IIPH OONBIIHX o
B) MO/KHO CO3IATH IIPH TFOOBIX o

6) 0<

F) CO3IATE HEBOSMOHEHO B IPHHITHITE

8. CoorHomeHnue HacenéHHocTed ypoBHe# (N1 u N2). nus cpeasl, HAXOASUIEHCS B COCTOSHUU
TEPMOJMHAMHYECKOI0 paBHOBeCUS (YPOBEHD «1» — HUKHUM U «2» — BEpXHUN):
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6) —-=—2exp

) g5 & kT

MM B

B) — = T
E; Es kT

r) &NV =8N,

9. CooTHOolIEHNE MEXIY paguyCcaMu KpUBHM3HBI C()epUUYECKUX BOTHYTHIX 3epkai (rl u r2) u
paccTosiHuEM MeXy HUMU L (1uinHa pe3oHaTopa) A1 MoayKoH(OKaIbHOTO pEe30HATOpa:
a) n=cw, ra=2L
o) h=x,1p,=L
B) 1 =13 =L

r) =p=2L
10. A66pesuatypa TEM o6o3Havaer:
a) IPOJOJIbHYIO JICKTPOMArHUTHYIO BOJIHY;
0) monepeyHyo AIEKTPOMArHUTHYIO BOJIHY;
B) IIPOJIOJIBHYIO MOJTy P€30HATOPA;
I') IONEPEYHYI0 MOy pe30HaTopa
11. Mexanuzmom Hakauku B He-Ne nasepe siBnsercs:
a) Ipolecc nepelay s 3HEPIHH H 3apAma o He™ aTomy Ne

6) mpomecc nepematsm 3HeprHu oT He *atomy Ne
) BO3OY#IeHHE aTOMOB HEOHA 3EKTPOHHBIM YAAPOM
r) HOTIOMIeHHE KBAHTOE CBETa

9.1.2. [lepeyeHb BONPOCOB /ISl 3a4eTa

. [IpuHIMMIBI yeuneHus ceeta

. OnucaHue KBaHTOBBIX aHCaMmOJjeil B COCTOSSHMU TEIIOBOTO PaBHOBECHS M B Ipoliecce
penakcainuu

DOnemeHTapHas Teopus pesoHaTopoB. Cenekuus Mo

TBepaorenbHbIH nazep. Pexxumbl paObOTHI.

Oco0eHHOCTH Ta30B KaK aKTHBHOTO BEIIECTBa s jJa3zepoB MexaHU3MBbI BO30OYKICHUS
ra3zopaspsaHbIX J1a3epoB

N =

nhw

9.1.3. TembI J1a00paTOPHBIX PadoT

—_

HccnenoBaHne OCHOBHBIX TapaMETPOB MOIYIIPOBOJHUKOBOTO Jla3epa
. [lonynpoBOAHHMKOBBIE AETEKTOPBI ONITUYECKOTO U3JIyUECHHUS
. OnpesneneHue 3AEKTPOONTUYECKUX TAPAMETPOB aHU3OTPOIHBIX KPHUCTAIJIOB.

W N

9.2. Meroanuyeckue peKOMeHAAlUU

YueOHblil MaTepuan uznaraetcsa B Gopme, mpeamnoiararoiieid caMoCTOSITEIbHOE MBIIIJICHHE
CTYJIEHTOB, camooOpa3oBanue. [Ipu »ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mporiecca.

HauaTtp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIIaHOM.

B npouecce nzydeHust TUCUUILTAHBI ISl Ty4IIETO OCBOCHUS MaTepHaia HeoOX0AUMO PEryspHO
oOpamaTbCcsi K pEeKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;

CornacoBaHa Ha noptane N2 69598

14



— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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