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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

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

1.2. 3agauy AUCHUILIUHBI

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

2. u3y4eHure 0a30BBIX TPUHITUIIOB KBAHTOBOW U OMTHYECKOM JIEKTPOHUKH.

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

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
YacTtp 010Ka gucuumauf: O0g3aTenbHast 4acTh.
Monynb quctuminH: Moaynis HanpaBlIeHUs MOATOTOBKH.
Wunexc qpucumnauasl: 51.0.03.08.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
pemaTh 3a1a41
npodecCuoHaIbHON
eITEIbHOCTHA Ha OCHOBE
MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIeNHKEHEPHBIX
3HaHWUM, METOJIOB
MaTeMaTH4YECKOro
aHanu3a u
MOJCIIUPOBAHUS

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTH4YEeCKOro aHaJIn3a

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

OIIK-1.2. Ymeer
UCTIOJIb30BaTh (PU3UYECKUE U
MaTeMaTHYeCKUE 3aKOHBI ITPH
peleHn! 3a1a4
npohecCHOHATBLHOM
JeSITeTbHOCTH

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

OIIK-1.3. Braneer
(bU3HUYECKUM U
MaTeMaTHIECKUM arapaTom
JUTSL PEeUICHUS
npodeccuoHaNbHBIX 3a7a4

BJIa/IEET COBPEMEHHBIMHU MOIXO0/IaMU U
METOJIaMH aHaJIu3a U ONUCAHUS JTUHEWHBIX U
HEeJIMHEWHBIX 2((HEKTOB KBAaHTOBOH U
ONTHUYECKOMN 3JIEKTPOHUKH.
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OIIK-3. Cnocob6en OIIK-3.1. 3naeT metoabl U 3HAeT NPUHLHUIBI PYHKIIMOHUPOBAHUS
MIPOBOJIMTH U3MEPEHUS U |CPEIICTBA U3MEPECHHUS KBAHTOBBIX U ONTOXJICKTPOHHBIX TPHOOPOB U
HaOII0CHUS, CUCTEM
00pabaThIBaTh 1 OIIK-3.2. Ymeer BbIOUpaTh | yMeeT MPOBOJIUTH U3MEpEeHHUsI, 00pabaThIBaTh
HNPEACTaBIIATh 3 (PEKTUBHYIO METOIUKY Y MIPEJICTABIIATH PE3YJIbTATHI
SKCIICPUMCHTAJIbHBIC U3MEPEHUS
AAHHBIC OIIK-3.3. Bnageer BJIaJI€ET HaBbIKAMU UCIIOJIb30BAHUS
MPAKTUYECKUMH HaBbIKaM COBPEMEHHOT0 HAYYHOTO U U3MEPHUTEITHLHOTO
MIPOBEICHUS 00opyaoBaHUS
AKCIIEPUMEHTATIBHBIX
UCCIeI0BaHU, 00paboTKH
MPEJICTaBICHUS MTOJTYYSHHBIX
pe3yNIbTaTOB U3MEPEHUN

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
tabiuue 4.1.

Tabnuua 4.1 — Tpy1I0eMKOCTh TUCIMILIMHBI [10 BHIAM YUeOHOMH JIeATEIIbHOCTH
Bcero |Cemectpsl

Bunpsl yueOHoM AesTenbHOCTH
4acoB |7 cemecTp

KonTakTHas aynuTopHasi padora o0yyaomuxcs ¢ npenojaparesieM, Bcero 60 60
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAs 48 48
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
Iloaroroska K 3a4eTy 16 16
[ToaroroBka K TECTHPOBAHUIO 20 20
[ToaroroBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 12 12
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo6mas Tpya0eMKocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IUCIHUIUIMHBI O pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6mmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenoB (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JTUCITUILINHEI 3aH., 4| 3aH., 9 | pabd. |pab., u sK3aMeHa) KOMIICTCHITUH
7 cemecTp
1 CBolicTBa 2JIEKTPOMarHuTHeIX |4 4 - 6 14 OIIK-1, OIIK-3
BOJIH
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2 Onucanue KBaHTOBBIX 6 8 - 8 22 OIIK-1, OIIK-3
aHcamoOnei
3 OOuue BOmpockl MOCTpOeHUst |6 2 8 14 30 OIIK-1, OIIK-3
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 6 2 4 12 24 OIIK-1, OIIK-3
5 DneMeHTHl ONTORJEKTPOHUKU |4 2 4 8 18 OIIK-1, OIIK-3

Uroro 3a cemecTp |26 18 16 48 108

Uroro|26 18 16 48 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. TI0 JICKIUSIM)

Haspanus paznenoB | CopeprxaHue pa3aenoB (TeM) AUCIUILTUHBI
(TeMm) AMCUUIIITNHBI (B T.4. MO JIEKIIHSIM)

TpynoemkocTs
(JIeKIIMOHHBIE
3aHATHUSA), U

dopMmupyemsle
KOMIIETEHIIUU

7 cemecTp

1 CpoiicTBa [Tpunuun ycunenus MU
AJEKTPOMArHUTHBIX | YpaBHeHUs MakcBesia B

BOJIH nuddepennmanbaon hopme. MarepuanbHbie
ypaBHEHHUS

OpnHoMepHOE BOJIHOBOE YpaBHEHHUE.
[11nockue ckansipHble BOJHBI.
["apmoHuyeckue BOITHBI

[1nockast BoHa, pacnpocTpaHsIouasics B
IPOM3BOJILHOM HaIPaBJICHUU

OM mockre BOJIHBI

[Tonsipu3anus IIOCKUX BOJIH

3aKOH coXpaHeHHs YHepruu. BekTop
[ToitHTHHTA

BousiHoBoit naket. ['pynmnoBasi CKOpoCcTh

OIIK-1, OIIK-3

Hroro

2 Onucanue [IpencraBnenust GyHKIUH COCTOSTHHUSA.
KBAaHTOBBIX aHCaMOuiel | BeKTop cOCTOSIHUS; COBEKTOP COCTOSIHUS;
OIIepaTopsbl B IPOU3BOJIBLHOM MPEACTABICHUN
Ornpezenenne CpeJHUX BEIMUHKH.
OmnpeneneHyre TOUHOTO pPeLIeHUs
(bU3HYECKON BEITUIMHBI

Yucteiii ancam611b. CMenaHHbIH aHCcaMOJIb.
Matpuua motHoct. CBONCTBA MaTpPULIb
IUIOTHOCTU. Y paBHEHUS ABWKECHUS IS
MaTpHULIbI INIOTHOCTH
TepmocTaTupOBaHHBINA aHCAMOJIb B
COCTOSTHUM TEPMOJIMHAMUYECKOIO
paBHoBecust Onucanue penakcanuu OOmiee
ypaBHEHHUE JJI1 MAaTPULIbI INIOTHOCTH

OIIK-1, OIIK-3

Hroro
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3 O61ue Bonpocsl
HOCTPOEHHUS J1a3epOB

DneMeHTapHas TEOPUs OTKPBITHIX
ONTUYECKUX pe30HaTOpoB. [IpogonbHbIe
moibl. [Tonepeunsie Mokl JJ0OPOTHOCTH
pe3oHaTopa BonHoBasi TeopHst OTKPBITHIX
pe3onaropoB Knaccudukanms oTKpBITBIX
pe3oHaTopoB CelleKIus TUTIOB KOJICOaHHIA B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMaTHYHOCTb JIa3€PHOI0 U3ITyUEHUS
PacxoaumocTh J1a3epHBIX IyYKOB.
DOKyCUPOBKA JIA3E€PHBIX JIy4eH
EcrecTBeHHast IMpHUHA ClIEKTPaJIbHBIX
auHUM. OJHOPOIHOE YIIUPEHHE
CIIEKTpabpHbIX TuHUN. HeonHopoaHoe
YIIUPEHHUE CIIEKTPAJIbHBIX JTUHUM

OIIK-1, OIIK-3

Hroro

4 OCHOBHBIE THIBI
Ja3epoB

CxeMbl pyHKIMOHUPOBAHUS TBEPIOTEIbHBIX
na3epoB CHCTEMbI HAKauKU TBEPAOTEIbHBIX
na3epoB balaHCHBIE YpaBHEHMS U PEKUM
HENpepBIBHOM TeHepanuu Pexxum cBoOoaHOM
rexHepanuu Jlazepsl ¢ MonysaLuen
N0OpOTHOCTH pe3oHaTopa. CHHXPOHU3ALHS
IIPOJIOJIBHBIX MOJ U T€HEPALIUS
YIBTPAKOPOTKUX UMITYJIbCOB OCOOEHHOCTH
ra3oB Kak aKTMBHOT'O BELIECTBA IS JIa3€POB
MexaHu3Mbl BO30YKJI€HHsI ra30pa3psiIHbIX
J1a3epoB

ATOMapHBIN resnii-HEOHOBBIN J1a3ep
MonexkyIspHbIH J1a3ep Ha YIVIEKUCIIOM rase

OIIK-1, OIIK-3

Hroro

5 DneMeHTEl
OTITORJICKTPOHUKHU

BoHOBOIHBIE MOJIBI TOHKOILICHOYHOT'O
BOJTHOBOJIA. D deKTHUBHAS TOJIINHA
BOJIHOBO1a [ pagueHTHBIE TUIaHApHBIE
BOJIHOBO/IbI BOJIHOBBIE ypaBHEHUS JJIs
IIJICHOYHBIX BOJIHOBOJIOB MOTBI
TOHKOIUICHOYHOT'O BOJTHOBOJA TI0
3JIEKTPOMArHUTHOM Teopuu CBOICTBA MO
TOHKOTUICHOYHOT'O BOJTHOBOA

BosHoBBIE ypaBHEHHMSI 17151 TPAIUEHTHBIX
TJIaHAPHBIX BOJIHOBOIOB

OIIK-1, OIIK-3

Hroro

Hroro 3a cemectp

26

Hroro

26

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

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

Ta6ymma 5.3 — HauMeHoBaHME NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

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

TpynoemkocTsb,
q

dopmupyembie
KOMIIETEHIINH

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

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmuia 5.6 — Busbl caMmocTosATensHOM pabOThl, TPYJA0EMKOCTh U (POPMHUPYEMbIE KOMITETEHIIUN
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Hasganus pasnenoB | Bunsl camocrosarensHol | Tpynoemkocts, | dopmupyemsie DopMBbI
(Tem) TUCHIUTUTAHBI paboTsl q KOMIIETECHIIUU KOHTPOJIA
7 cemecTp
1 CsoiicTBa ITogroroska k 3auery 2 OIIK-1, OIIK-3 3auér
SJIEKTPOMAarHuTHBIX | JloaroToBKa K 4 OIIK-1, OIIK-3 | TectupoBaHue
BOJIH TECTUPOBAHUIO
Hroro 6
2 Onucanue ITogroroska k 3auery 4 OIIK-1, OIIK-3 3auér
KBAaHTOBbIX aHCaMOJIeH | T[ToaroToBka K 4 OIIK-1, OTIK-3 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
3 OO6ume Bonpockl ITogroroska k 3auery 4 OIIK-1 3auér
[IOCTPOCHHUA J1a3epoB | J[oaroToBKa K 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[Toarororka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HalKCaHue oT4eTa
Hroro 14
4 OCHOBHbIE THIIbI [Togroroska k 3auery 4 OIIK-1, OIIK-3 3auér
J1a3€poB [Toaroroska k 4 OIIK-1, OIIK-3 | TectupoBaHue
TECTUPOBAHUIO
[Togroroska k 4 OIIK-1 JlaGopatopHas
nabopatopHoii padore, pabota
HaIllMCcaHUe OT4eTa
Hroro 12
5 DneMeHTEl [ToaroroBka K 3adety 2 OIIK-1, OIIK-3 3auéT
OITO3JICKTPOHUKHN [Togroroska k 2 OIIK-1, OIIK-3 | TectupoBaHue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1 JlaboparopHas
naboparopHOit padore, pabora
HalMcaHue OTyeTa
Hroro 8
Hroro 3a cemectp 48
Utoro 48

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

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

3aHATUI
Bunpl yueOHOI AeaTebHOCTH
dopmupyemble
JIa0. @DopMBbI KOHTPOJIS

KOMIIETEHINH JIek. 3an. |IIpak. 3aH. pat Cawm. pa0.

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

OIIK-3 + + 3auét, TecTupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH
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6.1. banabHble oeHKH 11 GOPM KOHTPOJISA

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

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

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

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

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

bamnibl Ha 1aTy TEKyIero KOHTpOIs Onenka

> 90% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 5

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

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

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

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

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

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

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

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

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

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

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

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

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

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

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

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

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

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

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

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

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

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

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

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

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI
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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. KpacHoapwmeiickas, a. 146, 201 ayn.;

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

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;
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- KOMIIBIOTEPHI;

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

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

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

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

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

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

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

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

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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 CsoiictBa anektpomarautHeix |OIIK-1, OIIK-3 |3auér [Iepeyens BOonpocoB 11t
BOJIH 3aueTa
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 OnucaHue KBaHTOBBIX OIIK-1, OIIK-3 |3auér Ilepeuenb BOIIPOCOB IJ1st
aHcambnei 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 O6mue Bonpocs! noctpoenus |OIIK-1, OIIK-3  |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, OIIK-3  |3auér [Iepeuyens BonpocoB i
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
5 DnemenTsl ontoanekTpouku |OIIK-1, OIIK-3  |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. OJIHOMepHOG BOJIHOBOC YpaBHEHUE JJIS1 HAIPSKCHHOCTH JJIEKTPHUUECKOIO IT0JIT UMEET BU
a) &E &'E

——su—==0;
a_ e
6) &'E &
7] _E_,” ) =[}
ae” &~
B) F 1 _;=
. ———V'E=0
ct™ sl
r) g . G

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

a’) Hsn = Esn;
6) H_:n =W - Em;
B -
) 2 E,.,?;
™=

r) H, = [E,dwW.

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

a) ﬁ{ﬂlrﬁ ay)= qﬁrwﬂlﬁ;
0) l‘v';{:mr V= l‘:f:-i"v'arl’ -

B) [:{51{de= 0 (m=n);

r) [.rf_;v_:nrﬁ’:l (m=n)

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

D 4, = v, (W (9
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6) ‘{.'r.'n T J‘W-;J‘EW.-FTI

;'i W=

F) ‘{.'r.'n = Z H.}a;wak.'n"
i

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

a) 3"-'1-1 i A?"u'r: "'_ E: a .El]

S R expi ot
gl £ L AT ]
6 N, N, E,—E

B) ‘{.'m .

exp
2y By kT
B) N, N, E, +E
= eAp ————
g 2, kT

r) gV =g,N;
6. BeposiTHOCTH CIIOHTAHHOTO U3NMy4eHHs (KOod(pPuueHT DHHImTEHA A) 3aBUCUT OT YacCTOTHI
nepexo/ia v Kak:
a) v
6) v*
B) v
I') He 3aBHCHT OT V

7. B ancam0ie 4acTull ¢ ABYMsI YPOBHSMHU 3HEPruM (IEpBOHAYATIBHO HAXOSAIIMMCS B COCTOSIHUU
TEPMOJUHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HAaKauYKe HHBEPCHUIO HACETEHHOCTEH!
a) MOWHO CO3[ATH MPH MANGIX INIOTHOCTAX 3HEPTHH HAKAYKH p

0) MOKHO CO3ATh IPH OQNBIHX o
B) MOWKHO CO3JATH IIPH JNO0OBIX p
r) CO3AATh HEBO3MOKHO B IPHHIHNE

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

N naA B2
B) L<n,L<n
r) L>n,L>r

9. CooTHOIIEHHUE MEXIYy pajauycaMu KPUBH3HBI CPEPUUCCKUX BOTHYTHIX 3epkai (rl u r2) u

paccTosiHuEM MeXay HUMU L (imMHa pe3oHaTopa) sl MOJTyKOH()OKAIBHOTO PE30HATOPA:
a) r=ow_r2=2L
0) =0, =1L
B) e e
T) y=rp=2L

10. A66pesuarypa TEM ob6o3Havaer
a) MPOAOIbHYIO 3NeKTPOMArHHTHYIO BONHY

0) momepedHYO 3NeKTPOMATHHTHYED BONHY
B) IPOOOIBHYIO MOIOY Pe3OHATOpa
r) DONEepPeuHyI0 MOAY Pe30HATOpa
11. Mexanuzmom Hakauku B He-Ne nazepe siBnsercs:
a) mpolecc Nepelayl SHeprHH H 3apiana or He™ aTomy Ne
6) mpomecc nepemaum 3HeprHH oT He * aTomy Ne
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B) BO30VKISHHE aTOMOB HeOHA 3NeKTPOHHBIM VAP oM
r) DOMIOIEHHE KBAHTOE 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
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA 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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