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OO011as Tpy0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
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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.
Monynb quctumiinH: Moayns HampaBieHUs ToAroToBku (special hard skills - SHS).
Nunexc qucuumiuael: 51.0.03.08.
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

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

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

BJIa/IEET COBPEMEHHBIMHU MOIXO0/IaMU U
METOJIaMH aHaJlu3a U ONUCAHUS JIUHEWHBIX U
HEeJIMHEWHBIX 2((HEKTOB KBAaHTOBOH U
ONTHUYECKOM 3JIEKTPOHUKH.

IIpodeccuonanbHbIe KOMIIETEHIUH
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[IK-5. Criocoben [1IK-5.1. 3uaeT OCHOBHBIE 3HAET OCHOBHBIE JJUHEWHBIE M HETUHEHHBIE

OpraHU30BbIBATH CTaH/apThI 1O SIBJICHUSI KBAHTOBOM U ONTHYECKON
METPOJIOTHYECKOe METPOJIOTHYECKOMY AIIEKTPOHUKHU U METO/bI UX ONMCAHUS;
oOecrnieueHue o0ecrneyeHn o U31eauil NPUHIUIE! QYHKIMOHUPOBAHHS KBAHTOBBIX U
IIPOU3BOJICTBA AIIEKTPOHHON TEXHUKU ONTORJIEKTPOHHBIX IPUOOPOB U CUCTEM
MaTepuaioB U usfenuil  |[1K-5.2. YMeeT NpoBOIUTh yMeeT MPOBOJIUTh U3MEPEHHMS, 00pabaThIBaTh
OJICKTPOHHOM TEXHUKU  |p3MepeHMsl B COOTBETCTBUH CO |M MPEACTABIATH PE3yIbTaThl

CTaHAapTaMu

[1K-5.3. Braneer HaBbIKaMH | BJaJieeT HEOOXOAUMBIMU HaBBIKAMHU pPaOOTHI C

paboThI HAa CTaHAAPTHOM JIa3€pHBIMU YCTPOICTBAMU U

U3MEPUTEIIBHOM WU3MEPUTEILHBIMH PUOOpPaAMHU

00opyaoBaHUU

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

4acoB |7 cemecTp

Bunbl yueOHOM nesTeIbHOCTH

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
[ToaroroBka k 3auery 24 24
[ToaroroBka K TECTUPOBAHUIO 36 36
[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.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cawm. Bcer(6) 1acos dopMupyembie
JUCIMILTUHBI 3aH., 4| 3aH., 4 | pabd. |pad.,u (6es KOMIICTCHITUHU
AK3aMeHa)
7 cemecTp

1 CBoiicTBa 31EKTPOMArHUTHBIX 4 4 - 10 18 OIIK-1, [IK-5
BOJIH
2 Omnrcanue KBaHTOBBIX 6 8 - 14 28 OIIK-1, IIK-5
aHcamoOJen
3 O6mue BOnpoChl MOCTPOCHUS 8 2 8 24 42 OIIK-1, ITK-5
Ja3epoB
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4 OCHOBHBIE THIIBI JJA3€POB 4 2 4 20 30 OIIK-1, ITK-5
5 DneMeHTBI ONTOANEKTPOHUKHU 4 2 4 16 26 OIIK-1, ITK-5
Hroro 3a cemectp| 26 18 16 84 144
Utoro| 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)

HaszBanus pasnenos
(TeMm) AMCLUMIIINHBI

Coneprxanue pa3ienoB (TeM) TUCUUTLTAHBI
(B T.4. 110 JIEKLIUAM)

TpynoemkocTsb
(JIeKIIMOHHBIE
3aHATHSA), 4

dopMupyemble
KOMIIETCHIIUU

7 cemecTp

1 CBoiicTBa
AIEKTPOMArHUTHBIX
BOJIH

[Tpuauun ycunenus SMU

VYpaBHeHus Makcsesuia B
muddepeHranbHOR popme. MarepuanbHble
YpaBHEHHUS

OnHOMEpHOE BOJIHOBOE YPABHEHHUE.
ITnockue ckanspHbIE BOJIHBI.
I"'apMoOHMYECKHE BOJIHBI

IInockast BoaHA, paclIpOCTPAaHAIOIIAACS B
IIPOU3BOJILHOM HAIPABIICHUH

OM 110CcKHE BOJIHBI

[Tonsspu3anus IIOCKKUX BOJIH

3aKOH coXpaHEeHMsI dHepruu. Bexrop
ITontaTHHTA

BonnoBoii maker. I'pynmnosas ckopocTb

OIIK-1, IIK-5

Hroro

2 Onucanue
KBAHTOBBIX aHCaMOJIeH

[IpencraBienust PyHKIUUA COCTOSHUSI.
BexTop cocTosIHMSI; COBEKTOP COCTOSIHUS;
OIepaToOphl B MPOU3BOJIBLHOM MPEACTABICHUN
Omnpenenenue CpeHUX BETUYHH.
OmnpeneneHyre TOYHOTO pelIeHUs
(hU3UIECKON BETMYMHBI

Yuctelit ancam6i1b. CMelaHHbIA aHCaAMOJTb.
Marpuna motHocti. CBOMCTBAa MATPHIIBI
IUIOTHOCTHU. Y paBHEHUS ABWXKCHUS IS
MaTpPHUILIbI TNIOTHOCTH
TepmocTraTupoBaHHBIN aHCAMOJIb B
COCTOSIHUU TEPMOJIMHAMUYECKOTO
paBHOBecusi Onmcanue penakcaruu Oo1ee
ypaBHEHHUE JJI1 MATPULIbI TNIOTHOCTH

OIIK-1, IIK-5

Hroro
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3 O61ue Bonpocsl
HOCTPOEHHUS J1a3epOB

DnemMeHTapHas TEOPUS OTKPBITHIX
ONTUYECKUX pe3oHaTopoB. [IpononbHbIe
moibl. [Tonepeunsie Mobl J{0OpOTHOCTH
pe3oHaropa BoiaHoBast Teopurst OTKPBITHIX
pe3onatopoB Knaccuukamus OTKpBITBIX
pe3zonaropoB CeneKiys TUIOB KojieOaHuM B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMAaTHYHOCTb JIA3€PHOI0 U3ITyUEHUs
PacxonuMocTh 1a3epHBIX ITy4YKOB.
@oKyCHpOBKa JIA3EPHBIX JIy4eHl
EcTecTBeHHas MIMpHHA CIEKTPATIBHBIX
auHUi. OJHOPOIHOE YIIMPEHUE
CHEeKTpaJibHbIX TUHUNA. HeoqHopoiHoe
YIIUPEHUE CIIEKTPAIbHbBIX JTUHUM

OIIK-1, TIK-5

Htoro

4 OCHOBHBIE THIBI
Ja3epoB

CxeMbl (pyHKIIMOHUPOBAHMS TBEPAOTEIbHBIX
na3epoB CHCTEMbI HAKAUKH TBEPAOTEIbHBIX
Ja3epoB balaHCHBIE ypaBHEHUS U PEKUM
HeMpepbIBHOM reHepanuu Pexum cBoOo1HON
renepauuu Jlazepsl ¢ MoayJIsIUMEn
N0OpOoTHOCTH pe3oHaTopa. CHHXPOHU3ALHS
IIPOJIOJIBHBIX MOJ U F€HepaLus
YIIBTPAKOPOTKUX UMITYJIbCOB OcOOEHHOCTH
ra3oB KaK aKTMBHOT'O BEILECTBA U1 JIa3€POB
MexaHu3Mbl BO30YKICHUS Ia30pa3psIHbIX
J1a3epoB

ATOMapHBIil renii-HeOHOBBIH J1a3ep
MounekyJIApHBIH J1a3ep Ha yIIIEKUCIIOM ra3e

OIIK-1, IIK-5

HUroro

5 DneMeHTEl
OTITORJICKTPOHUKHU

BonHoBOAHBIE MOIBI TOHKOTJIEHOYHOTO
BOJTHOBOJ1a. D deKTHUBHAS TOJIIHNHA
BOJIHOBOJIa [ pafiieHTHBIE MIaHapHbIE
BOJIHOBO/IbI BosTHOBBIE ypaBHEHUS AJIs
TJICHOYHBIX BOJHOBOZOB MO/IbI
TOHKOIIJIEHOYHOTO BOJTHOBO/IA 110
3JIEKTPOMArHUTHOM Teopur CBOMCTBA MO/
TOHKOTIJIEHOYHOTO BOJTHOBOJA

BonHoBbIe ypaBHEHHUS ISl TPaIMEHTHBIX
TUTAHAPHBIX BOJHOBOJIOB

OIIK-1, IIK-5

Hroro

Hroro 3a cemectp

26

Htoro

26

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

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

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasnenoB (Tem) HanmeHnoBaHue MpakTHIECKUX
JTUCITATITUHBI 3aHATUH (CEeMUHAPOB)

TpynoemkocTsb,
q

dopmupyembie
KOMIIETEHIINH

7 cemecTp
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1 CpoiicTBa VYpasuenust Makcgesnna. [linockue 4 OIIK-1, TIK-5
AJIEKTPOMATHUTHBIX BOJIH  |CBETOBBIC BOJIHBI B O€3rpaHUYHBIX
cpenax.
Hroro 4
2 OnucaHue KBaHTOBBIX OrnrcaHue KBaHTOBBIX aHCaMOJIeH 1 8 OIIK-1, TIIK-5
aHcambnei MIPOLIECCOB peIaKCALNH.
BzaumoneiictBue
3JIEKTPOMArHUTHOT'O U3JIYUYEHUS C
BEILIECTBOM
Hroro 8
3 OO0mue BOmpoch Onrudeckue pe3oHaTOPhI. 2 OIIK-1, TIK-5
MMOCTPOEHUS JIa3€POB XapaKTepUCTUKH JIA3EPHOTO
W3ITyYeHUS
Htoro 2
4 OcHoBHBIE THIIBI Ja3epoB | TBepoTenbHbIC Ja3ephl. ['a30BbIe 2 OIIK-1, TIK-5
J1a3ephl.
Hroro 2
5 DnemeHTsI [InanapHsle onTHYECKUE 2 OIIK-1, IIK-5
ONTO3JIEKTPOHUKHU BOJIHOBO/IbI. DJIEMEHTapHasi TEOPUs
BOJIHOBOJIOB
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuie 5.4.
Tabnuma 5.4 — HauMmeHoBaHue 1a00paTOpPHBIX padboT
HasBanwus paznenos (Tem) HaumenoBanue 1abopaTopHbIX dopmMupyemsbie
JUCHUTUIUHBI pabot Tpynoemxocts, ¥ KOMITETEHIINH
7 cemecTp
3 OOmue BOmpochl OnpenenieHue JIEKTPOONTUYECKUX 8 OIIK-1, ITK-5
MTOCTPOCHUS JIa3€POB napamMeTpOB aHU3O0TPOITHBIX
KPHCTAJIOB.
Hroro 8
4 OCHOBHBIC THIIBI Hccnegopanne 0CHOBHBIX OIIK-1, IIK-5
J1a3epoB napameTpoB MOJYPOBOIHUKOBOIO
nasepa
Uroro 4
5 DnemeHTsI IToynIpOBOTHUKOBBIE IETEKTOPEI 4 OIIK-1, IIK-5
ONTO3JIEKTPOHUKHU ONTHUYECKOTO U3ITy4YECHHS
Hroro 4
Uroro 3a cemectp 16
Htoro 16

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHbBI B

5.6. CamocTosiTeqIbHAs1 padoTa
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Tadymie 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

HasBanus paznenos | Buasl camocrostensHo | TpynoeMkocts, | DopmupyeMbie Dopmsbl
(Tem) AMCUMIIIIUHBI paboThI q KOMIIETCHIINH KOHTPOJIA
7 cemecTp
1 CsoiicTBa ITogroroska k 3auery 4 OIIK-1, IIK-5 3auér
SJICKTPOMAarHuTHeIX | JloaroroBka K 6 OIIK-1, [IK-5 TectupoBanue
BOJIH TECTUPOBAHUIO
Hroro 10
2 Onucanue ITogroroska k 3auery 6 OIIK-1, IIK-5 3auér
KBaHTOBBIX [Togroroska k 8 OIIK-1, [IK-5 TectupoBanue
aHcamOJient TECTUPOBAHUIO
Hroro 14
3 OO6ume Bonpockl ITogroroska k 3auery 6 OIIK-1, IIK-5 3auér
[IOCTPOCHHUA J1a3epoB | [loaroToBKa K 10 OIIK-1, [IK-5 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1, TTK-5 JlaGopaTopHas
nabopatopHoi pabore, pabora
HalKCcaHue oT4eTa
Hroro 24
4 OCHOBHbIE THIIbI ITogroroBka k 3auery 4 OIIK-1, [IK-5 3auér
J1a3€poB [ToaroroBka k 8 OIIK-1, ITK-5 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 8 OIIK-1, IIK-5 JlaGopatopHas
naboparopHoii padore, pabota
HalycaHue 0T4eTa
Hroro 20
5 DneMeHTEl [ToaroroBka K 3auety 4 OIIK-1, TIK-5 3auéT
OITO3JICKTPOHUKHN [Toaroroska k 4 OIIK-1, IIK-5 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1, [IK-5 Jlaboparopnas
naboparopHoii padore, pabora
HalycaHue OT4eTa
Hroro 16
Hroro 3a cemectp 84
Hroro 84

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

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOIl esTenbHOCTH
dopmupyemble
Jlek. JIa6. Cawm. DopMBI KOHTPOJIA
KOMIIETEHIIUU [Ipak. 3aH.
3aH. pao. pao.
OIIK-1 + + + + 3auér, JlaboparopHas padoTa,
TectupoBanue

CornacoBaHa Ha noptane N2 69593



[1K-5 + + + + 3auér, JlJaboparopnast padora,
TecTtupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe O1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHBII Oasn
MaxkcuManbHbBIN MaxkcuManbHBIN
3a IEPUOJA MEKITY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yio KT ¢ Oas 3a mepuos
2KT u Ha KoHeI| ceMecCTp
Hayana cemectpa | mexay KT u 2KT
cemecTpa
7 cemecTp
3auét 0 0 50 50
JlaGopartopnast pabota 0 10 25 35
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 5 15 80 100
epUoL
Hapacratomum ntorom 5 20 100 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. KBaHnToBas u ontuveckas 3iekTponnka [Tekct]| : yueOnuk mnst By30B / A. H. [Muxtun. - M. :
AOpuc, 2012. - 656 c : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (nanuuue B OuOIHOTEKE
TYCVYP - 42 5k3.).
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2. BBejeHHe B KBAHTOBYIO M ONTHYECKYIO JJIEKTPOHUKY: YueOHoe mocodue / A. W. bamkupos, C.
M. IlaumgapoB - 2012. 98 c¢. [DnexkTpoHHBIU pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/1578.

3. Kucenes, I'. JI. KBanTOBas u ontuveckas 3JICKTPOHUKA : yueOHOe mocooue mis By3oB / I'. JI.
Kucenes. — 5-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 316 c. — ISBN 978-5-507-44512-7.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://e.lanbook.com/book/233291.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ManbieB B.A. OCHOBBI KBAaHTOBOM 3JIEKTPOHUKH U JIa3epHON TEXHUKU: YueOHOe mocodue ais
BYy30B. — M.: Bricmas mkomna, 2005. - 542 c. (nannuue B 6nbanotexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeneHue B ONTOIEKTPOHUKY: YdueOHOE
mocobue 11 By30B, - M.: Breictiast mikomna, 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]: — Pesxxum noctyna: https://edu.tusur.ru/publications/750.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

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

2. duznyeckre OCHOBBHI KBAHTOBOW M ONTHUYECKOHN SIEKTPOHUKH: MeToandecKue yKazaHus K
npaktuyeckuMm 3anatusim / C. M. langapos - 2013. 31 c. [DnekTpoHHBI pecypc]: — Pexxum noctymna:
https://edu.tusur.ru/publications/3483.

3. UccnenoBaHue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PyKoBOICTBO
K BBIMOJHEHUIO TabopaTopHoii padoTsl / B. B. lllep6ouna, 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. [DnekTpoHHBIH pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/294.

5. OmpeneneHue AMEKTPOONTUYECKUX MapaMETPOB aHU3OTPOIHBIX KPUCTAUIOB: MeTonuuecKkue
yKka3aHus K jgabopatopHoii pabote / H. . Bypumos, C. M. lannapos - 2012. 18 c. [DneKTpOHHBIH
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/2280.

6. du3nyecKkre OCHOBHI KBAHTOBOW U ONMTHUYECKOH AIEKTPOHHKH: MeTonuuecKue yKa3zaHHus K
camoctoaTensHo padote / C. M. lllannapos - 2013. 32 c. [DnexkTpoHHbIN pecypc|: — Pexxum noctyma:
https://edu.tusur.ru/publications/3484.

7. KBanTOBas M onTUYecKas MEKTpOHUKA: MeToanuecKkue yKa3aHus 0 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 JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoAMUECKIE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yYarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI
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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. KpacHoapmeiickas, a. 146, 209 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)
JUCLUTIIINHBI KOMIIETEHIINH
1 CsoiictBa anektpomarautHeix |OIIK-1, I1IK-5 3auér [Iepeyens BOonpocoB 11t
BOJIH 3aueTa
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 OnucaHue KBaHTOBBIX OIIK-1, ITK-5 3auér Ilepeuenb BOIIPOCOB IJ1st
aHcambnei 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 O6mue Bonpocs! noctpoenus |OIIK-1, ITK-5 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, [IK-5 3auér [Iepeuyens BonpocoB i
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
5 DnemenTsl onroanektponuku |OIIK-1, ITK-5 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
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
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
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HGﬁCTBHﬂX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

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

OB o E
a ——gu—==10
=
&' E &
§) ——gu—=10
) i ; -
g F A
B) G“——'-F‘E=D
ct™ sl
&E

2. B BHGKTpOMaFHHTHOﬁ BOJIHC BCJIMYHUHBI HaHpH)KeHHOCTCﬁ QJICKTPHUICCKOIO U MAarHUTHOIO
TTOJIEH CBSI3aHBI YPaBHCHUEM

a) H,=E,;

6) Hsrr =¥ Em;
E,

B) H.=r. = r
H.

r) H, = [E,dW.

3. OmepaTop Ha3bIBA€TCS CAMOCONPSIKEHHBIM (3)PMHUTOBBIM), €CITU IS JIIOOBIX IBYX (QYHKITUH
unv

a) ﬁ{ au+ay)= ar:IrH ﬂr?i;
6) l‘v';{:mr V= l‘:f:-i"v'arl’ :

B) l‘:f_::‘;{:ndV =0 (m=n);

r) [:f_;v_:nrﬁ’ =1 (m=n)

4. Onepatop B MNPOU3BOJIBHOM MpPEICTABICHUMU SBIAETCS MATpPHUIEH, dIIEMEHT KOTOpOil
OTIpeIeIIIeTCS BhIpaXKEHHEM

) A= [0 (W ()
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6) ‘{.'r.'n T J‘W-;J‘EW-FTI

B) A, =< Al >

r) ‘{.'r.'n = Z H.}a;wak.'n"
4

5. CootHomenue HacenéHHocTU ypoBHe# (N1 m N2). nis cpeabl, HaXoadmencs B COCTOSHUM
TEPMOIMHAMHYECKOTO PaBHOBECHS (YPOBEHB «1» — HIDKHUH U «2» — BepXHUIl):

Ny Ny [ Ey-E]

gl £ L AT ]
a.?ﬁllrl ‘?ﬁllr'_l Ez o El

0) —= EXp
) oy By kT
N, N, E +E
B) — = Bp———
g, g, kT

r) &N =gV,
6. BeposiTHOCTH CIIOHTAHHOTO U3NMy4eHHs (KOod(pPuueHT DHHImTEHA A) 3aBUCUT OT YacCTOTHI
Hepexosa v Kak:
a) v
6) 1*
B) V°
r) He 3aBHCHT OT V
7. B ancam0ie 4acTull ¢ ABYMsI YPOBHSMHU 3HEPruM (IEpBOHAYATIBHO HAXOSAIIMMCS B COCTOSIHUU
TEPMOJUHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HAaKauYKe HHBEPCHUIO HACETEHHOCTEH!
a) MOKHO COSJATD IIPH MANBIX IIOTHOCTSX SHEPTHH HAKAYKH O
6) MOKHO CO3IATh MPH DQIBIIHX o

B) MOHHO CO3TATDH ITPH JII'DEBIXJU

F) CO3IATE HEBOSMOHEHO B IPHHITHITE

8. YcioBue ycTONYMBOCTH OTKPBITOrO ONTHUECKOIO pe3oHaTopa JIMHOW L ¢ pagmycamu
KPUBU3HBI 3epKan rl u r2:

’ \/
Ly
1-— !I 1-—
N naA kG
B) L<n,L<r
r) L>rn,L>r
9. CooTHOIIEHHUE MEXIYy pajauycaMu KPUBH3HBI CPEPUUCCKUX BOTHYTHIX 3epkai (rl u r2) u

paccTosHEeM MeXIy HUMU L (JuinHa pe3oHaTopa) Uit NOITyKOH(OKaIbHOTO pe30HaTopa:
a) n=ow,r=2~L
6) =, =L
B) 1 =13 =L
r) n=r=2L

10. A66pesuarypa TEM ob6o3Havaer
a) TPOAOIBHYIO JMEKTPOMATHHTHYIO BOMHY

0) DONEepeyHYHO 3JeKTPOMATHHTHVEO BONHY
) IPOMONBHYIO MOy Pe3OHATOpa
r) DONepeuHyIo MOV Pe3OHATOpa
11. Mexanuzmom Hakauku B He-Ne nazepe siBnsercs:
a) Ipomecc nepelatH HEPIHH H 3apAma oT He™ aTtomy Ne
6) Mpolecc NepelauH SHeprHH oT He * aTomy Ne

6) 0<
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B) BO3OVKIEHHE aTOMOB HEOHA 3EKTPOHHBIM YIapOM
r) OOINoIeHHEe KBAHTOB CBETa

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. IlpuHIMIBI yCUIIEHUS CBETA.

Onucanue KBaHTOBBIX aHCaMOJeld B COCTOSIHUM TEIJIOBOTO PaBHOBECHUS M B IpoOILecce
penakcanuu

DnemeHTapHas Teopus pe3oHaTopoB. Cenekuus Moj

TBepaoTenbHbIi nazep. Pexumbl paboTh

["a30BbIii 1a3€ep

Knaccugukarus onTHueCKuX BOJIHOBOOB

N —

kW

9.1.3. TembI J1a00paTOPHBIX PadoT

. Ompenenenue 3IeKTPOONTUYECKUX MTAPAMETPOB aHU3OTPOIHBIX KPUCTAILIOB.
. MccnenoBanue 0OCHOBHBIX MapaMeTpOB MOJTYIPOBOIHUKOBOTO Jiazepa
3. IlonynmpoBOAHHUKOBBIE AETEKTOPHI ONITUYECKOTO U3IIyUECHUS

N —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoarampliieii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILUMHU
Hay4YHO-TIONYJISPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, IOCBSIIEHHbIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME WM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepUaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu oby4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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