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1. O01mue moJI0:KeHus
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.

Monynb quctumiinH: Moayns HampaBieHUs ToAroToBku (special hard skills - SHS).

Nunexc qucuumiuael: 51.0.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
WHXEHEPHOU
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

3HaeT OCHOBHBIE 3aKOHbI MATEMAaTHUKH,
(bu3UKH, BHIYUCIUTEIBHON TEXHUKH U
IIPOrpaMMHUPOBAaHUSL.

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIeNH)KEHEePHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YmMmeer popmynupoBaTh 3a1aun
WCCIIEIOBAaHHA, TUNIAHMPOBATH Pa0OTYy,
po¢eCCHOHAIBHO PelIaTh 3a1a9u (POTOHUKH
¥ ONTOMH(POPMATHKH, a TAKIKE YMEET
MPOEKTHPOBATh U KOHCTPYHPOBATH IPUOOPHI
1 cucTeMbl (POTOHUKHU ¥ ONITOMH()OPMATUKH

OIIK-1.3. Bimageet HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Bnaneet HaBbikamMu paboThI ¢ IIM(PPOBBIM
ocumiorpadom, U3MEpUTEIbHBIMU
npubopamu, ymeet paboTaTh ¢ IPOrpaMMHBIM
o0ecrieueHMEeM MaTeMaTHYECKOTo
MOJICIMPOBAHMS U aHATN3a

IpodeccuonanbHbIe KOMIIETEHIIUH

ITK-1. Criocoben
CTPOUTH (PU3UYECKUE U
MaTeMaTUIECKUE
MOJICII ¥ pean30BaTh
METOIMKH
IKCIIEPUMEHTAIBHOTO
U3MEPEHUS
XapaKTEPUCTHK
DJIEMEHTOB | y3JI0B
(OTOHMKHU U
ONTOMH()OPMATHKH U
KOMILJIEKCOB Ha MX
OCHOBE

IIK-1.1. 3HaeT OCHOBHEIE
buzndeckue u
MaTeMaTH4YeCKHE MOJIEIIH
AJIEMEHTOB H Y3JI0B (DOTOHUKHU
1 ONTOUH(POPMATUKH

3HaeT (PU3HYECKHUE OCHOBBI MEXaHHUKH,
AJICKTPUYECTBA U MarHeTU3Ma, (DU3HKU
KoJieOaHUi ¥ BOJIH, KBAHTOBOU (PU3UKH,
AJIEKTPOMHAMUKH, CTATUCTHYCCKON (PU3UKH
¥ TCPMOJMHAMUKH, AaTOMHON (PU3UKH;
(dyHIaMEHTaIbHBIC TIOHATHUSA, 3aKOHBI 1
TEOPUH KJIACCHUECKOH U COBPEMCHHOM
bu3uKn

I1IK-1.2. YMmeer npoBOAUTH
UCCIICIOBAHMSI XapaKTEPUCTHK
3JIEMEHTOB U y3J10B ()OTOHUKH
¥ ONTOMH(POPMATUKU

yMeeT IPUMEHSATh METObl MATEMATHUYECKOTO
aHaJlM3a U MOJICTTUPOBAHUS; TPUMECHSATh
MaTeMaTHYeCKHE METOIbI, (PU3HUECKUe
3aKOHBI M BBIYHCIUTEIbHYIO TEXHUKY IS
pelIeHus: IPaKTUYECKUX 3a/1a4; UCII0JIb30BATh
BO3MO>KHOCTH BBIYUCIUTEIbHON TEXHUKHU U
MPOrPaMMHOTO O0ecTieueHus

I1K-1.3. Bnaneer
COBPEMEHHBIMH METO/IaMU
pacdera u MpOeKTUPOBAHUS
YCTPOUCTB (POTOHUKH U
OoNnTOMH(POPMATUKU

BJIAICET METOJaMHU MATEMAaTUYECKOTO
onucanus GpU3NUECKUX SBJICHUM U MPOLIECCOB,
ONpeAENAIONUX PUHIUIBI PaOOThI
Pa3INYHBIX TEXHUYECKUX YCTPOUCTB

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4€THBIX eMHUII, 144 akaJeMUYecKrX 4acoB.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTaBICHO B
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tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4€OHOM eSITeIbHOCTH

Becero  |CemecTpsl
4acoB 6 cemecTtp

Bunpl yaeOHOM AesTeNbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 54 54
JIeKunoHHbIE 3aHATHS 28 28
[IpakTHyeckue 3aHATUA 14 14
JlaGopaTopHbIe 3aHATHS 12 12
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 54 54
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ nNpernoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 30 30
[ToaroroBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 24 24
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOW NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6muma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM eI TEILHOCTH

HazBanus pa3nenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Beero wacos ®opmupyemsle
JUCLIUTUINHBI 3aH., 4| 3aH., 4 | pab. |pal.,d (Ges KOMIIETEHIIUH
9K3aMEHa)
6 cemecTp
1 CpoiicTBa 37E€KTPOMArHUTHBIX 4 2 - 6 12 OIIK-1, TIK-1
BOJIH
2 Onucanue KBaHTOBBIX 8 6 - 6 20 OIIK-1, TTK-1
aHcamOunen
3 OOuue BOmpoCkl MOCTPOCHUS 8 2 4 14 28 OIIK-1, TTK-1
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 4 2 4 14 24 OIIK-1, IIK-1
5 DneMeHTBI ONTOIEKTPOHUKHI 4 2 4 14 24 OIIK-1, IIK-1
Uroro 3a cemectp| 28 14 12 54 108
Uroro| 28 14 12 54 108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKocTb
HazBanus paznenoB | Coxep:kaHue pa3aeioB (TeM) TUCIUTUTHHBI (TeKIOHHbIE dopMupyemsbie
(TeM) TUCIUIUTAHBI (B T.4. TIO JICKIIHSIM) KOMIIETEHIINHU
3aHATHSA), 4
6 cemecTp
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1 CBoiicTBa
AIEKTPOMATrHUTHBIX
BOJIH

[Tpunuun ycunenus SMU

YpaBHenuss Makcsesa B
muddepeHranbHON popme. MarepuanbHbIe
YpaBHEHHUS

OaHOMEpHOE BOJIHOBOE YPAaBHEHHUE.
IInockue ckasspHbIE BOJIHBI.
["apmoHMyecKue BOJTHBI

[1nockast BoiHa, pacpoCTpaHsIOLIascs B
IIPOM3BOJIBLHOM HaIlpaBJIEHUU

OM 110cKH€e BOJIHbI

[Tonsipu3anus IIOCKKUX BOJIH

3aKoH coxpaHeHMsl dHepruu. Bexrop
ITortHTHHTA

BonnoBoii maker. I'pynmnoBas cKopocTb

OIIK-1, [IK-1

Htoro

2 Onucanue
KBaHTOBBIX aHCaMOJIel

[IpencraBieHust yHKIIMU COCTOSHUSI.
BekTop cocTosIHUSL; COBEKTOP COCTOSIHUS;
OIepaTopsl B IPOU3BOJIBHOM NIPEICTABICHUN
Ornpeznenenrie CpeJHUX BEIUYUH.
Ornpezenenrie TOYHOTO PeIeHUs
(bu3MYECKOil BETUYNHBI

Yucterii ancam01b. CMEIIaHHBIN aHCAMOJIb.
Martpuna miotHocTd. CBOMCTBA MATPULIBI
IJIOTHOCTU. Y PAaBHEHUS IBUKECHUS IS
MAaTPHUILIbI INIOTHOCTH
TepmocTaTupoBaHHBINH aHCaMOJIb B
COCTOSIHMM TEPMOJAUHAMHUYECKOTO
paBHoBecus Onucanue penakcanuu Ooiee
YpaBHEHUE U1l MATPULIBI ILIOTHOCTH

OIIK-1, IIK-1

HUroro

3 OO0mue BOmpoch
MOCTPOCHUS J1a3ePOB

DnemMeHTapHas TEOPHUS OTKPBITHIX
ONTUYECKUX pe3oHaTopoB. [IpononbHbIe
Moapl. [Tonepeunsie moabl JIoGpOTHOCTH
pe3oHaropa BoiaHoBast Teopurst OTKPBITHIX
pe3onaropoB Knaccudukaiys oTKpbITBIX
pe3zonaropoB CeneKiys TUTIOB KoJieOaHuH B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMaTHYHOCTb JIA3€PHOT0 U3ITyUEHUs
PacxoaumocTh 1a3epHbIX MyYKOB.
DoKyCHpPOBKA J1a3€pHBIX JIyUeu
EctecTBeHHas mmprHa CEKTPaTbHBIX
muHui. OAZHOPOIHOE YIIIUPEHUE
CIIEKTpaIbHbIX JIMHUH. HeogHopoaHoe
VIIUPEHHUE CTIEKTPATbHBIX JTUHHH

OIIK-1, IIK-1

Hroro
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4 OCHOBHBIE THIIBI
Ja3epoB

Cxembl QyHKIMOHUPOBAHUS TBEPAOTEIHHBIX
na3epoB CHCTEMbI HAKAUYKH TBEPAOTEIbHBIX
Ja3epoB balaHCHbBIE ypaBHEHUS U PEKUM
HEIPEPHIBHOU TreHeparuu Pexum cBoO01HOM
reHepauuu Jlazepsl ¢ MoaysLMER
no0poTHOCTH pe3oHaTopa. CHHXPOHU3AIHS
IIPOJIOJIBHBIX MOJI M T€HEpALIUs
YIABTPAKOPOTKUX UMITYJILCOB OCOOEHHOCTH
ra3oB Kak akKTHBHOI'O BEIIECTBA ISl JIa3€POB
MexaHu3MBbI BO30YKICHHS Ta30pa3psIHbIX
Ja3epoB

AToMapHbIil renuii-HeoHOBBIH J1a3ep
MounekysipHbIii J1a3ep Ha yIIEKUCIOM Ia3e

OIIK-1, [IK-1

Htoro

5 DneMeHThl
ONTO3JIEKTPOHUKHU

BosiHOBOIHBIE MO/IBI TOHKOIUIEHOYHOTO
BOJIHOBOZA. D (eKTUBHAs TOJIINHA
BOJIHOBOZA | paiueHTHbIE M1aHapHbIE
BOJIHOBO/IbI BOJTHOBBIE ypaBHEHMS 115
IUIEHOYHBIX BOJIHOBOJI0B MO/IbI
TOHKOIUIEHOYHOT'O BOJTHOBO/IA IO
3JIEKTPOMArHuTHOM Teopuu CBoOWCTBA MOA
TOHKOIUIEHOYHOT'O BOJTHOBO/IA

BosiHoBBIE ypaBHEHUS 1S TPAJMEHTHBIX
IUTaHAPHBIX BOJHOBOJIOB

OIIK-1, IIK-1

HUroro

Hroro 3a cemectp

28

Hroro

28

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B TabmuIe 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYECCKUX 3aHATUN (CEMHHAPOB)

5.3. lIpakTH4yeckue 3aHATUSA (CEMUHAPHI)

Hazpanus pa3nenos (Tem)
JUCITATITUHBI

HaumeHoBaHMe MPaKTHYECKUX
3aHATUN (CEMHHAPOB)

TpynoemMKoCTb,
q

dopMupyemebie
KOMIIETEHILIUH

6 cemecTp

1 CBoiicTBa

SJICKTPOMAIrduTHBIX BOJIH

VYpaBnenus Maxkcsemna. [1nockue
CBETOBbIE BOJIHBI B 0€3rpaHUYHBIX
cpenax.

IIK-1

Hroro

2 Omnucanne KBAaHTOBBIX

aHcaMmoOiei

Omnuncanue KBaHTOBBIX aHcaMOJIel 1
MPOLIECCOB pEIaKCaIIUH.
BzaumopeiicTBue
AJIEKTPOMArHUTHOTO U3JIYUYEHUS C
BCIIECTBOM

IK-1

Htoro

3 O6ume Bonpockl
MIOCTPOEHHS JTa3epPOB

OnThueckne pe3oHATOPHI.
XapaKkTepUCTUKH JIA3ePHOTO
U3ITy4YEHUs

IK-1

HUroro
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4 OcHoBHBIC THIIBI J1a3epoB | TBepaOTENbHBIE J1a3ephl. ['a30BbIC 2 IIK-1
J1a3ephl.
Hroro 2
5 DieMeHTEhI [IimanapHbIe ONITUYECKHE BOJHOBOIBI. 2 TIK-1
ONTO3JIEKTPOHUKHU DneMeHTapHasi TEOpUs BOTHOBOIOB
Hroro 2
Uroro 3a cemectp 14
Htoro 14
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tadnue 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOPHBIX padboT
HasBanwus paznenos (Tem) HaumenoBanue 1abopaTopHbIX dopmMmupyemsbie
JUCITUTLTUHBI pabot Tpynoemkocts, KOMITCTCHIIHH
6 cemecTp
3 OOmue BOmpochl OnpenesieHue JIEeKTPOONTUYECKUX 4 OIIK-1, ITK-1
MTOCTPOCHUS JIa3€POB napamMeTpOB aHU3O0TPOITHBIX
KPHCTAJLIOB.
Hroro 4
4 OCHOBHBIC THIIBI Hccnegopanne 0CHOBHBIX 4 OIIK-1, ITK-1
J1a3epoB napameTpoB MOJYPOBOIHUKOBOIO
nasepa
Uroro 4
5 DnemeHTsI IToynmpOBOTHUKOBBIE IETEKTOPEI 4 OIIK-1, IIK-1
ONTORJIEKTPOHUKHU ONTHUYECKOTO U3ITy4YECHHS
Hroro 4
Uroro 3a cemectp 12
Hroro 12
5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHbBIM IIaHOM

5.6. CamocTosiTesibHas pado

Ta

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymre 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
Haspanus pasnenosB | Buael camocrostensHoil | Tpynoemkocts, | @opMupyeMble ®opmbl
(TeM) AMCLUITIINHBI paboThI q KOMIETEHIIUH KOHTPOJIS

6 cemecTp
1 CsoiicTBa ITogroroska k 6 OIIK-1, IIK-1 TectupoBanue
AIIEKTPOMAarHUTHBIX TECTUPOBAHUIO
BOJIH Hroro 6
2 Onucanue IToaroroBka x 6 OIIK-1, TTK-1 TectupoBanue
KBAHTOBBIX aHCAMOJIel | TECTUPOBAHUIO
Hroro 6
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3 O61ue Bonpocsl [ToaroroBka k 6 OIIK-1, ITK-1 TectupoBanue
MOCTPOCHHS J1a3epOB | TECTUPOBAHHIO
[Toaroroska k 8 OIIK-1, TTK-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMCcaHue OTYeTa
Uroro 14
4 OCHOBHbIE THIIbI [Togroroska k 6 OIIK-1, ITK-1 TectupoBanue
Ja3epoB TECTUPOBAHUIO
[Toaroroska k 8 OIIK-1, TTK-1 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMCcaHue OTYeTa
Hroro 14
5 DnemeHTsI [Togroroska k 6 OIIK-1, ITK-1 TectupoBanue
OTITO3JICKTPOHUKH TECTUPOBAHUIO
[Toaroroska k 8 OIIK-1, TTK-1 JlaGopaTopHas
nabopaTopHoO# padoTe, pabora
HalMCcaHue OTYeTa
Uroro 14
Hroro 3a cemectp 54
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Uroro 90

5.7. CooTBeTcTBHE KOMIIEeTEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (POPMUPYEMBIX MPU M3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabmue 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Buner yaeOHOI nesTeNnbHOCTH
®opMupyemsie
Jlek. [pak. JIab. Cam. DopMbl KOHTPOIIS
KOMIIETEHIIUHN
3aH. 3aH. pao. pao.
OIIK-1 + + + JlabGopaTopHast pabora,
TectupoBanue, JK3aMeH
ITK-1 + + + + JIaGoparopHas pabora,
TectupoBanue, Dk3amMeH

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OLeHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcumanbpHBIH Oasn
MaxkcumanbHbII MaxkcumanbHbII
3a [IEPUOJ MEXKIY Bcero 3a
@DopMBbl KOHTPOJIS 6amt Ha 1-y10 KT ¢ 6asu1 3a mepuos
2KT u Ha koHel CEMECTP
Hayana cemectpa | Mexnay KT u 2KT
cemecTpa
6 cemecTp
JlaGopaTtopHnas pabota 10 10 10 30
TectupoBaHnue 10 10 20 40
OK3aMeH 30
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Htoro makcumyM 3a 20 20 30 100
Heproa

Hapacratomum ntorom 20 40 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

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

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. KBaHnTOBas u ontuveckas 3yeKkTponnka [Tekct]| : yueOHuk mus By30B / A. H. [Muxtun. - M. :
AGpuc, 2012. - 656 ¢ (manuuue B oubnuoreke TYCVYP - 42 7k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

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

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

7.3. Y4eOHO-MeTOANYeCcKHe MM0COOUS
7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. KBAHTOBAA U OIITUYECKASA DJIEKTPOHUKA: Mertonuueckue yka3zaHuUs K
MPaKTUYECKUM 3aHATHIM U MO0 camocToaTenbHoi pabore / B. U. beikos, C. M. llangapos - 2024. 47 c.
[DnexTpoHHbIil pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/11023.

2. HccnenoBaHue OCHOBHBIX MapaMeTPOB MOIYIIPOBOJHUKOBOTO Jiazepa: MeToanyecKkue yKazaHus
K JabopatopHbiM pabotam / B. U. beikoB, A. . bamkupos - 2024. 14 c. [DnexTpoHHBIH pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/11019.

3. [onynpoBOAHUKOBBIE NETEKTOPHl ONTUYECKOTO HU3IydeHHUs: MeTonudeckue ykazaHUS K
nabopatopHbiM pabotam / B. U. brikos, A. U. bamkupos - 2024. 12 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/11013.
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4. ONPEAEJIEHUE OJJIEKTPOOIITUYECKUX ITAPAMETPOB AHU3OTPOIIHBIX
KPUCTAJIJIOB: MeTtonuueckue yka3zanus K jabopatopHbiM pabotam / B. U. beikos - 2024. 17 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/11022.

5. UICCJIIEAOBAHUE ®A30BLIX [IOPTPETOB TAPMOHUYECKUX U 3ATYXAIOLMX
KOJIEBAHMI: Metoguueckue ykasaHus K 1abopatopusiM padotam / B. 1. Beikos, C. M. Illanxapos,
H. U. bypumoB - 2024. 12 c¢. [DnexkTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/11021.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCcs 00palarhcss K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

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

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHH MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KYypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboOT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNnbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 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 o00OpyI0BaHUS;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

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

YueOHas nabopaTopusi: ydcOHas ayaUTOPHS IS MPOBEICHUS 3aHITHN JIAOOPATOPHOIO THIIA;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 111 ayn.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- Yuebubiii crenn "Onruka" - 2 mt.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'enepatop I'5-54;

- 'eneparop ¢pynkumonansubiii AKTAKOM AHP-3121;

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

- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopusie cTeH bl "DnekTpoonTraeckuii addext" - 2 mrT., "Pa3oBeiid mopTpeT' - 2 MmIT.;
- JJaboparopusiii crenn "IlomynpoBogHUKOBBIE (DOTOMPUEMHHKH";
- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnekr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 CsoiictBa anektpomarauTHeix |OIIK-1, ITK-1 TectupoBanue IIpuMepHBIil IepeyeHb
BOJIH TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX OIIK-1, ITK-1 TectupoBanue [IpuMepHbIii TEpeUeHb
aHcamoOei TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 O6mue Bonpocs! noctpoenus |OIIK-1, ITK-1 Jlaboparopnas Tembl 1a0opaTopHBIX pabOT
Ja3epoB pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 OCHOBHBIE THIIBI JJA3€POB OIIK-1, TTK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Dnementsl ontodnekrporuku |OIMK-1, TTK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAUCLUIINHE
®opmynaupoBka TpeOOBaHMI K CTENEHN ChOPMUPOBAHHOCTH
Onenka bamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUHN WITH HaBBIKOB WA
CYMMBI OaJIOB 3HaHUS YaCTUYHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHNE
yYMEHHUE 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 HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

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
3HaYUMOCTb B COJIEP)KAHUU AUCIUILTUHBIL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

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

&'E &'E
a ——gu———=10;
) C_-!ir-:— -I{ 1:1‘—
&K 3K
o —— g —=1;
) =
i A
B) —-—VE-=0
odi” £u

CornacoeaHa Ha noptane N2 83081

13




0:

r) VE-gu o

2. B 31€KTpOMAarHuTHOW BOJIHE BEJIWYHMHBI HAMPSIAKEHHOCTEH AIEKTPUUYECKOTO U MATHUTHOTO
TIOJIEH CBSI3aHBl YPABHEHUEM

a) Hsr: = Esn;
6) H;rr =W - Esr:;
E.
B) H, =—:
) H, =2
r) H, = [ Eaw

3. Omnepartop A uaspBaercs CaMOCONPSI)KEHHBIM (?PMUTOBBIM), €CIU AJS JIFOOBIX JIBYX
byHkIMt ¥ u Vv
a) A(au+ay)=adu+ad;
6) [v'ﬁm’i’ = [:f:-{'v'a’l" -
B) [um,dV =0 (m=n);
r) [ uv,dV =1 (m=n)
4. OnepaTOp B IIPOU3BOJBHOM NPCACTABJICHHUHN ABJIACTCHA ManHHeﬁ, ManH‘IHBIfI DJIEMCHT

KOTOPO#l <L, OIpenensercs BhIpaKeHUEM
2) Ay = [, (X (x)dx

6) A= [WnAw,dx

B) A, =<w|dw>

) = T et

5. CootHomenue HacenéHuoctu yposredt ( N, n Ny). st cpessl, HaxomsMIeHCs B COCTOSHUH

TEPMOJIMHAMUYECKOTO PaBHOBECHS (YPOBEHD «1» — HIDKHHM U «2)» — BEPXHUMN ):

-

N, N, _E)-E|

) o= erp - 2L
g1 £ . AT ]
a.?||llr1 ‘?'IIIT'J EE_EI

6) —-=——exp
g5 & kT
MM B
B) — = =
E; Es i

6. BeposTHOCTE CIIOHTAHHOTO U3NydeHus (KoddduuuenT DUHmTENHA L1 ) 3aBUCHT OT YaCTOTHI
nepexona V Kak:
a) Vv
0) v°
B) 1~
') HE 3aBUCHUT OT V
7. B ancaM0uie yacTHIl C IByMsl YPOBHSIMHU SHEPrUM (I€PBOHAYAIBHO HAXOASIIUMCS B COCTOSHUN

TEPMOJMHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKOM HaKauyKe MHBEPCHUIO HACENEHHOCTEH:
a) MOKHO COS[ATH IPH MaNbIX MIOTHOCTAX SHEPTHH HAKAYKH 0

6) MOFHO COSIATE IIPH EO.]IBLLII{XJU
B) MO#HO COSIATE IIPH JII'DEBIXJEJ

F) COZJATE HEBOSMOMEHO B IPHHITHITE
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8.

10.

11.

—_ e e = e = e
01N DNk~ W —

—
Ne)

20

_.
SoX_NIN B WD —

VYcinoBrue yCTOWYHUBOCTH OTKPBITOTO ONTHYECKOr0 pe3oHatopa mmmHOH L ¢ pagmycamu

KPHMBHU3HBI 3epKai ;] U 1 :
LY i

L}

=1-

¢
T

a) 0< ‘ I —
b, n /'lk )

L

h na )
B) L<n,L<n
r) L=n, L>n

. CooTHOIIEHHE MEXIYy paanycamMH KPUBU3HBI CEPUIECKUX BOTHYTHIX 3epkai ( 7 U 2 ) u

paccrosiHreM Mexay HuMu L (JutMHA pe3oHaTopa) s MOTyKOH(OKATHLHOTO Pe30HATOPA:
a) F1=a, 1 =2r

6) =, =0,

B) 1 =13 =L

r) n=r=2L

AO0G6peBuatypa TEM o6o03HauaeT

a) [POJONBHVIO IMEKTPOMATHHTHYIO BONHY

0) DONEepeyHYH 3MeKTPOMATHHTHVE) BONHY

) IPOZONBHYIO MOOY pe3oHATOopa

r) MONepeuHyIo MOy Pe30HATOpA

Mexanu3moM Hakauku B e —Ne nasepe sBisieTcs:

a) Ipolecc nepelay s 3HEPIHH H 3apAma o He™ aTomy Ne
6) mpomecc nepematm 3HeprHu oT He *atomy Ne

) BO3OY#IeHHE aTOMOB HEOHA 3EKTPOHHBIM YAAPOM

r) HOTIOMIeHHE KBAHTOE CBETa

9.1.2. [lepeyeHb IK3aMEHALMOHHBIX BOIIPOCOB

[Tpuniun ycunenus MU

Ypasuenust Makcseiia B nudpdepennuansaoit popme. MatepuanbHble ypaBHEHUS
OnHoMepHOE BOJIHOBOE ypaBHeHHE. [1nockue ckasipHble BOJHBL. ['apMOHUYECKHE BOJHBI
[Tnockast BoIHa, pacpoCTpaHSIONIascs B MPOM3BOIHHOM HalpaBICHUU

OM mnockue BOJIHBI

[Tonspu3zanus MIOCKUX BOJIH

3akoH coxpaHenus sHeprun. Bekrop [loitHTuHra

BonHoBoit naket. I'pynmnoBasi CKOpOCTh

[IpencraBnenust pyHkuuu coctosinusi. Bekrop cocrosinusi. COBEKTOpP COCTOSTHUS
Omnepatopsl B MPOU3BOJIBHOM MPECTaBICHUN

. Omnpenenenue cpeanux BennuuH. OnpezeneHue TOYHOro pemeHus: GU3NIecKoil BeTUYMHbBI

. HucTerit ancam61sb. CMenIaHHbIid aHcaMOJIb. MaTpuIia MiI0THOCTH.

. CBolicTBa MaTpuLbl IUIOTHOCTH.

. YpaBHEHUS IBIKEHUS AJI1 MATPULIBI INIOTHOCTH

. TepmocTaTupoBaHHBINH aHCAMOJIb B COCTOSTHUM TEPMOIMHAMUYECKOTO PABHOBECHS

. Omnucanue penakcanuu

. OO1iee ypaBHEHUE JJ11 MATPUILIBI TNIOTHOCTH

. JAByxypoBHeBasi cucTeMa aTOMOB BO BHellHeM moje. OCHOBHbIE ypaBHeHUs. BeposaTHocTH

HHAYOUPOBAHHBIX IICPCXO0B

. JIByXypoBHEBas cucteMa aTOMOB BO BHEIIHEM moJsie. AHanu3 ypaBHeHuil. Kpusas JlopeHna.

Cma6oe moiie. CHIbHOE 110J1€
CrioHTaHHBIE TIEPEXObI
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21. banaHcHbIE ypaBHEHUS

22. DneMeHTapHas TEOpUsl OTKPBITHIX ONTUYECKUX pe30HATOPOB. [IpoaosbHbie MoAbL. [lonepeunbie
MO/JIbI

23. J1oO6poTHOCTH pe3oHaTopa

24. BonHoBast TEOpHS OTKPBITHIX PE30HATOPOB

25. Knaccudukamus OTKpBITBIX PE30HATOPOB

26. Cenexnus TUMOB KOJieOaHUHN B ONMTHYECKOM PE30HATOPE

27. KorepeHTHOCTh U MOHOXPOMATUYHOCTD JIA3€PHOTO U3JTYyUEHHUS

28. PacxoamMocTh na3epHbIX MyykoB. DOKyCHpOBKa JIa3€pHBIX JIyyen

29. EctecTBeHHas MIUPUHA CTIEKTPATIbHBIX JTUHUM.

30. OnHOpOAHOE YIIMPEHUE CIEKTPalbHbIX JUHUK. HeogHOpoaHOE yIIMpPEHUE CHEKTPadbHBIX
JIMHAN

31. Cxembl (QyHKIITMOHHPOBAHUS TBEPIOTEIBHBIX JIA3E€POB

32. CuctemMbl HaKa4Ky TBEPAOTEIbHBIX Ja3€pOB

33. banmaHCHbIE YpaBHEHUS U PEKUM HEMIPEPHIBHOM T€HEPALIUU

34. Pexxum cBOOOHOM reHepaiuu

35. Jlazepsl ¢ Moaynsinmued 1oOpoTHOCTH pe3oHaTtopa. CHHXPOHHM3AUA MPOIOJIBHBIX MOJ U
reHepanus yJIbTpaKOpOTKUX UMITYJIbCOB

36. OcOoOCHHOCTH Ta30B KaK aKTHBHOTO BEIIECTBa JJIs Ja3epoB MexaHU3MBbI BO30YKICHUS
ra3zopasps/IHbIX JIa3epoB

37. AToMapHbIN Treui-HEOHOBBIN J1a3ep

38. MouiekyIspHbIil J1a3ep Ha YIIIEKUCIIOM Tra3e

39. Knaccudukamnus MoJ1 ONTHIECKUX BOJHOBOOB

40. BosiHOBOHBIE MO/l TOHKOIIJIEHOYHOT'O BOJTHOBOIA. D (dEeKTHUBHAS TOJIIHMHA BOJTHOBO A

41. I'panreHTHBIE TIJIaHAPHBIE BOJTHOBOIBI

42. BosHOBBIEC ypaBHEHUS JJIS TFIEHOYHBIX BOJIHOBOJIOB

43. Mopbl TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO AJIEKTPOMAarHUTHOM TEOPUH

44. CpoiicTBa MOJ TOHKOIUIEHOYHOI'O BOJIHOBOIA

45. BosHOBbBIEC ypaBHEHUS JJIs1 TPAJAUEHTHBIX TUIaHAPHBIX BOJHOBOJIOB

9.1.3. Tembl 1a00paTOPHBIX padoOT

—_

OnpeneneHue MEKTPOONITUYECKUX TAPAMETPOB AHU30TPOIHBIX KPUCTAIIIOB.
. MccnenoBanue 0OCHOBHBIX apaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa
[TosrynpoBOIHUKOBBIE IETEKTOPHI ONTHYECKOTO U3ITyUEHUs

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 mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBAalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CornacoBaHa Ha noptane Ne 83081 16



CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

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

YKypHaJIe Mo TUCIUILINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

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

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YEHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUIYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou opme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB Ha 33aJJaHuUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHS PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpeaocTaBieHue nudopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI © BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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