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1. O01mue moJI0:KeHus
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).

Nunexc qucuumiunsl: b1.B.15.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Kommerenmusa
KOMIIETEHIINHU TUCLAILIINHE
YHuBepcajibHble KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT (yH/IaMEHTaIbHbIE PUHIUIIBI
HCIIOIB30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI KBAHTOBOU M ONTUYECKOU SJICKTPOHUKU

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK U MaTeMaTUuKu 11 |OIIK-1.2. Ymeer YMEET NPUMEHATh MAaTEMaTUYECKUE METO/IbI,
peuieHus 3araq AHATM3UPOBATH MPOOIEMBI, (bu3HUYecKre 3aKOHBI U BEIYUCITUTEILHYIO
MH)KCHEPHOH MIPOLIECCHI U SBJICHUSA B TEXHUKY IS PELICHUS IPAKTUYECKUX 3a1a4
ACATCIILHOCTH o0nactu GpU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($u3nUeCKUX UCCIeI0BaHU, a
TaKXe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaBLHOM 001acTH

OIIK-1.3. Bimageer BJIAJIEET COBPEMEHHBIMH MOIXOAaMHU U
MPaKTUYECKUMH HaBbIKAMHU METOJaMM aHaJIN3a ¥ ONUCAHUS JIMHEHHBIX 1
pelIeHus: MHKEHEPHBIX 3a/1ad | HEIMHEHHBIX 3 ()EKTOB KBAHTOBOU U
ONTHUYECKOMN 3JIEKTPOHUKH.

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-6. Cnocoben ITKP-6.1. 3naer 6a3oBbIE 3HAeT NPUHLHUIBI PYHKIIMOHUPOBAHUS
apryMEHTHPOBAHO METOAMKH UCCIICOBAHUS KBAaHTOBBIX U ONTOAIEKTPOHHBIX IPHOOPOB U
BBIOMPATH U apaMeTPOB U XapaKTEPUCTUK |CHCTEM
peann30BBIBAaThH HA AIIEKTPOHHBIX TPUOOPOB U
npakTuke Y3PPEKTHBHYIO |yYCTPOICTB
METOIMKY
KCTIEPHMEHTATBHOTO [TKP-6.2. YMeer omnpenenars |yMmeeT MPOBOAUTH U3MEpEeHUsi, 00pabaThIBaTh
HCCIIeIOBAHMS OCHOBHBIE ITapaMeTpPbl U TIPE/ICTABIIATH PE3YJIbTaThI.
MapaMeTpoB 1 npuOOpOB U YCTPOMCTB
XapaKTEPUCTHK AIIEKTPOHHON KOMITOHEHTHON
pubOpOB, CXeM, Gaspr
CTPOWCTB U YCTaHOBOK
yerp y [1IKP-6.3. Bnageer BJIAJICET COBPEMEHHBIMM MOIX0JaMHU U
DIIEKTPOHUKH H .
METOAMKAMU OCTAHOBKU M |METOAAMHU aHAJIM3a U ONUCAHUS TMHEHHBIX U
HAHOAJICKTPOHHUKH . o
IPOBEIECHUS HEJIMHEHHBIX 3(PPEKTOB KBAHTOBOM U
Pa3IMIHOTO .
HKCIEPUMEHTATbHBIX ONTUYECKOH 3JEKTPOHUKHU
(YHKIIMOHAJILHOTO .
UCCIIeI0BaHUN
Ha3HAYCHUS

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akagmeMuuecKkux 4acos.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUJAM YU4eOHOU eI TeIbHOCTH
Beero  |CemecTpbl

4acoB 7 cemectp

Bunel yaeOHOM nesTeIIbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ NpenojaBaresieM, BCero 52 52
JIeKuMOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocrosiTeibHass padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 56 56
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 30 30
IToaroroBka k 3auery 14 14
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 12 12
Oo0mast TpynoeMKoCTh (B 4acax) 108 108
O0mas TpyaoemMKocTh (B 3.€.) 3 3

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Hazpanwust paznenosB (Tem) Jlek. | Ipak. | JIa6. | Cam. Bcer(cgquaCOB dopmMupyembie
IUCIAIIINHBI 3aH., 4| 3aH., 4 | pabd. |pab., g sK3aMeHa) KOMIIETEHIIUHU
7 cemecTp
1 CBoiicTBa 3JEKTPOMarHUTHBIX |3 4 - 6 13 OIIK-1, ITKP-6
BOJIH
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2 Onucanue KBaHTOBBIX 5 8 - 9 22 OIIK-1, TTKP-6
aHcamoOnei
3 OOuue BOmpoCkl MOCTpOeHUst |5 2 8 17 32 OIIK-1, TTIKP-6
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 3 2 4 13 22 OIIK-1, I[IKP-6
5 DneMeHThl ONTOSIEKTPOHUKHA |2 2 4 11 19 OIIK-1, ITIKP-6

Uroro 3a cemectp|18 18 16 56 108

Uroro |18 18 16 56 108

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 | CopaeprkaHue pazenos (TeM) TUCIUILTAHBI
(TeM) AMCUUIIITUHBI (B T.4. 1O JIEKIIUSAM)

TpyroemMkocTb
(JIEKITMOHHBIE
3aHATHSA), U

dopMupyemebie
KOMIIETEHILIUU

7 cemecTp

1 CpoiicTBa [Tpunuun ycunenus MU
AJEKTPOMATrHUTHBIX | YpaBHeHUs MakcBesia B

BOJIH nuddepennmanbaon hopme. MatepuanbHbie
ypaBHEHUS

OpaHoMepHOE BOJIHOBOE YpaBHEHHUE.
[Tnockue ckansipHble BOJIHBI.
["apmoHnyeckne BOJTHBI

[1nockast BoHa, pacpocTpaHsIoasics B
IIPOM3BOJILHOM HaIPaBJICHUU

OM mockre BOJIHBI

[Tonsipu3anus MIOCKUX BOJIH

3aKOH cOXpaHEHHs YHEpPTruu. BekTop
[ToitHTHHTA

BosiHoBoIt naker. ['pynmnoBas CKOpOCTh

OIIK-1, IIKP-6

Hroro

2 Onucanue [IpencraBnenust GyHKINH COCTOSTHHUS.
KBAaHTOBBIX aHCaMOuiel | BeKTop cOCTOSIHUS; COBEKTOP COCTOSIHUS;
OIepaToOpsbl B IPOU3BOJIBLHOM MIPEACTABICHUN
Ornpezenenre CpeHUX BEIUUUH.
OmnpeneneHyne TOUHOTO pelIeHUs
(bU3HYECKON BEITMIMHBI

UYucteiii ancam611b. CMenaHHBIN aHCcaMOJIb.
Matpuua motHoctd. CBONCTBA MaTpPULLb
IUIOTHOCTU. Y paBHEHUS ABW)KEHUS JUIs
MaTpPHULIbI INIOTHOCTH
TepmocTaTupoBaHHBIN aHCaMOIb B
COCTOSTHUM TEPMOJIMHAMUYECKOTO
paBHoBecus Onucanue penakcanuu OOmiee
ypaBHEHHUE JJI1 MAaTPULIbI INIOTHOCTH

OIIK-1, I[IKP-6

Htoro

CornacoeaHa Ha noptane N2 60603




3 O61ue Bonpocsl
HOCTPOEHHUS J1a3epOB

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

OITK-1, TIKP-6

Htoro

4 OCHOBHBIE THIBI
Ja3epoB

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

ATOMapHBIN renii-HEOHOBBIN J1a3ep
MonexkyspHbIH J1a3ep Ha YIVIEKUCIIOM rase

OIIK-1, I[IKP-6

Uroro

5 DneMeHTEl
OTITORJICKTPOHUKHU

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

BonHoBBIE ypaBHEHUS IS TPATUEHTHBIX
TJIaHAPHBIX BOJIHOBOJIOB

OIIK-1, IIKP-6

Hroro

Hroro 3a cemectp

18

Htoro

18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

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

Ta6ymma 5.3 — HauMeHoBaHMEe NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HasBanus pasznenos (tem) HanmeHnoBaHmMe mpakTHIECKUX
JTUCITUTUTHBI 3aHATUHN (CEMUHAPOB)

TpynoemMkocTb,
q

dopmupyembie
KOMIIETEHIINH

7 cemecTp
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1 CpoiicTBa VYpaBuenust Maxkcgena. [Lnockue 4 OIIK-1, TTKP-6
AJICKTPOMATrHUTHBIX BOJH  |CBETOBBIC BOJHBI B O€3rpaHUYHBIX
cpenax.
Uroro
2 Onucadue KBaHTOBBIX Onucanue KBAaHTOBBIX aHCaAMOJICH U 8 OIIK-1, TTIKP-6
aHcaMOJei MPOLIECCOB PEIaKCAIINH.
BzaumoneiictBue
AJIEKTPOMArHUTHOIO U3JIyYEHUS C
BEIIIECTBOM
Htoro 8
3 OO0mue BOmpoch Onrtudeckue pe3oHaTOPhI. 2 OIIK-1, ITKP-6
MMOCTPOEHUS JIa3€POB XapakTepUCTUKH JIA3EPHOTO
W3ITyYCHUS
Hroro 2
4 OcHoBHBIE THIIBI J1a3epoB | TBepOTENbHBIC J1a3ephl. ['a30BbIe 2 OIIK-1, TTKP-6
Ja3ephl.
Uroro 2
5 DneMeHThI [ImanapHbie onTUUecKue 2 OIIK-1, ITKP-6
ONTO3JIEKTPOHUKHU BOJIHOBO/IbI. DJIEeMEHTapHasi TEOPUS
BOJIHOBOJIOB
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (Tem) HaumenoBanue 1a060paTopHbIX dopmMmupyembie
JIUCITATITUHBI pabor Tpynoemrocts, KOMIIETEHIINHT
7 cemecTp
3 OOmue BOmpochl Onpenenenne 3JIeKTPOONTHIECKUX 8 OIIK-1, ITKP-6
MTOCTPOCHUS JIa3€POB rapamMeTpoB aHU3O0TPOITHBIX
KPHUCTAJLJIOB.
Hroro 8
4 OCHOBHBIC THIIBI HccnenoBanne 0OCHOBHBIX OIIK-1, ITKP-6
J1a3epoB rapamMeTpoB MOJYNPOBOIHUKOBOTO
nasepa
Hroro 4
5 DnemeHTsI [TonynpoBOAHUKOBBIE NETEKTOPHI 4 OIIK-1, IIKP-6
ONTO3JIEKTPOHUKHU ONTHUYECKOTO U3ITyUYECHUS
Hroro 4
Hroro 3a cemectp 16
Hroro 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.

Tabmuia 5.6 — Busbel caMmocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (DOPMHUPYEMbIE KOMITETEHIIUN

Hasganus pasnenos | Buasl camoctostensHol | TpynoemkocTs, | PopMupyemsbie Dopmsbl
(Tem) TUCUUTUTAHBI paboTsl q KOMIIETEHLINU KOHTPOJIA
7 cemecTp
1 CpoiicTBa IToaroroBka k 4 OIIK-1, [IKP-6 | TectupoBaHue
NIEKTPOMArHUTHBIX  |TECTUPOBAHUIO
BOJIH [TogroroBka k 3auery 2 OIIK-1, I[IKP-6 3auér
Hroro 6
2 Onucanue IToaroroBka k 6 OIIK-1, I[IKP-6 | TectupoBaHue
KBaHTOBBIX TECTUPOBAHUIO
aHcamOJient [TogroroBka k 3auery 3 OIIK-1, [IKP-6 3auér
Hroro 9
3 OO6ume Bonpockl [Togroroska k 10 OIIK-1, [IKP-6 | TectupoBanue
IIOCTPOEHHUS J1a3€POB | TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1, [IKP-6 | JlaGopaTopnas
nabopaTopHO# padoTe, paborta
HalMcaHue OTyeTa
ITonroroBka K 3a4eTy 3 OIIK-1, ITKP-6 3auéT
Uroro 17
4 OCHOBHbIE THIIbI [Togroroska k 6 OIIK-1, [IKP-6 | TecrupoBaHue
Ja3epoB TECTUPOBAHUIO
[Toaroroska k 4 OIIK-1, I[IKP-6 | JlaGopaTopnast
nabopaTopHO# padoTe, paborta
HaIMcaHue OTyeTa
ITogroroska k 3auery 3 OIIK-1, I[IKP-6 3auér
Uroro 13
5 DneMeHTEl IToaroroBka x 4 OIIK-1, ITKP-6 TectupoBanue
OTTORJIEKTPOHUKHU TECTUPOBAHUIO
[Toaroroska k 4 OIIK-1, [TIKP-6 | JlaGopatopHas
nabopatopHoii padore, paborta
HallMCaHHUE OTUeTa
ITogroroBka k 3auery 3 OIIK-1, I[IKP-6 3auér
Hroro 11
Hroro 3a cemectp 56
Utoro 56

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 yueOHOI AeaTeIbHOCTH
dopmMupyemsle
Jlek. JIab. Cawm. @OpMBI KOHTPOJIA
KOMIIETEHIIUU [Ipak. 3aH.
3aH. pao. pao.
OIIK-1 + + + + 3auér, JlaboparopHas paboTa,
TectupoBanue
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[TKP-6 + + + + 3auér, JlabopaTopHas padora,
TectupoBanue

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. KBanToBas u onrudeckas 3JeKTpoHHKa : yueOHoe nocodue / A. C. [llanrun ; @enepaibHoe
areHTCTBO MO 00pa3oBaHMI0, TOMCKHM rocyaapCTBEHHBI YHHUBEPCHUTET CHCTEM YyIpaBJECHUS U
panuosnextponnku, Kadenpa pusuueckoit anekrponunku. - Tomck : TYCVYP, 2008. - 112 c. : uin. -
bubnuorp.: c. 112. (nanuuue B 6ubanoreke TYCVYP - 49 3k3.).
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2. KBaHToBas u ontudeckas 3JeKTpoHuka [Tekct] : yueOnuk nis By3oB / A. H. ITuxtusn. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OMOIHOTEKE
TYCVYP - 42 3k3.).

3. BBejeHue B KBAHTOBYIO M ONTHYECKYIO JJIEKTPOHHKY: YueOHoe mocodue / A. W. bamxkupos, C.
M. IlauwgapoB - 2012. 98 c¢. [DnexkTpoHHBIH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/1578.

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

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ManbimeB B.A. OCHOBBI KBAaHTOBOI 3JIEKTPOHUKH U JIa3epHON TEXHUKU: YueOHOe mocodue ais
BYy30B. — M.: Bricmas mkomna, 2005. - 542 c. (Hannuue 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 ak3.).

3. OcHOBBI (pu3HUECKON U KBAaHTOBOM onTukU: YuebHoe nocobue / 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-MEeTOAUYECKHE MOCOOHSI

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

2. duznyeckre OCHOBBHI KBAHTOBOW M ONTHUYECKOHN SJIEKTPOHUKH: MeToandecKkue yKazaHus K
npaktuyeckuMm 3anatusiv / C. M. llangapos - 2013. 31 c. [DnekTpoHHsI pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/3483.

3. UccnenoBaHue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PyKoBOICTBO
K BBIMOJHEHUIO TabopaTopHoii padoTsl / B. B. lllepbuna, A. W. 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 MApPaMETPOB aHU3OTPOIHBIX KPUCTAUIOB: MeTonuueckue
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 ONMTHUYECKOU AIEKTPOHHKH: MeTonuuecKue yKa3zaHHs K
camoctoaTensHo# padote / C. M. llannapos - 2013. 32 c. [DnexkTpoHHbIi pecypc]: — Pexxum noctyma:
https://edu.tusur.ru/publications/3484.

7. KBanTOBas M onTUYecKas MEKTPOHUKA: MeToanuecKkue yKa3aHus o CaMOCTOATEIbHOM paboTe
/ A. WU. bamkupos - 2012. 20 c. [DnexTpoHHBIH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1496.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI 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 Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnas naboparopusi: yueOHast ayAUTOpUS AJIA IPOBEACHUS 3aHATHI MPaKTHUUYECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs IMPOBEJCHUS 3aHATHI 1a00paTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYHIOBBIX U
WHIUBUTyaNbHBIX KOHCYNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TprOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckaMbst OCK-4;

- [Tomenienue s XpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas naboparopusi: ydeOHast ayJUTOPUS ISl IPOBEICHUS 3aHITHU Ja00paTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 111 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Yuebubiii crenn "Onruka" - 2 mrt.;

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

- Ucrounuk nutanus "Mapc";

- 'eneparop I'5-54;

- 'enepatop ¢pynkumonansueiii AKTAKOM AHP-3121;

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

- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopusie cTeH bl "DnekTpoonTraeckuit a¢dext" - 2 mrT., "Pa3oBelid mopTpeT' - 2 mIT.;

- JJaboparopusiii crenn "IlomynpoBogHUKOBEIE (DOTOMPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;
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- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaroT JOCTYI B 3JIEKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX (opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHne OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCTIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 CgoiictBa anektpomarautHeix |OIIK-1, [IKP-6  |3auér IIepeyens BOnpocoB it
BOJIH 3aueTa
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 OnucaHue KBaHTOBBIX OIIK-1, ITKP-6  |3auér Ilepeuenb BOIIPOCOB IJ1st
aHcambnei 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
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3 O6mwue Bonpocs! noctpoenus |OIIK-1, [TIKP-6  |3auér [lepeuenp BonpocoB Jyist

Ja3epoB 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
4 OCHOBHbIE THIIBI JIA3€POB OIIK-1, [IKP-6  |3auér [Iepeuens BonpocoB i
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 Dnementsl ontoanekTponuku |OIIK-1, [TIKP-6  |3auér [Iepeuens BonpocoB it
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — lUlkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCUUILIMHE
®dopmynupoBka TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (bparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE PUMEHEHHE
yMEHHE HaBbIKOB
4 (xopo11o) ot 70% 1o c(OpMHPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCUMaJbHOM OTIebHbBIE coJiepxKarue coJiepKalue
CYMMBbI 0ajuioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OT/IeTbHbIE
poOebl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHUCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS MIPUMCHECHHE
HABBIKOB

[Tkana KOMIJIEKCHON OLIEHKH CpOPMUPOBAHHOCTH KOMIIETEHIIUI MTpuBeieHa B Tabmuie 9.3.
Tabnuua 9.3 — [llkana KOMIUIEKCHOM OLIEHKH C(OPMHUPOBAHHOCTH KOMITETCHIIUN
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Ornenka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2

(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPECTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIETICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOUYHUKAM HY>KHO
obOparatecs uist 60see 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YUECHHBIHN 3JIEMEHT COCPKAHUS PENPOAYKTUBHO: IPOU3BOIBHO
BOCIIPOM3BOJAUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JIEUCTBUSIX.
4 (xoporo) 3HaTh, YMETb, BIIaJICTh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO)

3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 1I0Ka3aTEeIbHO
BOCIPOU3BOAUT CBOU 3HAHUS YCTHO, MUCHMEHHO WM B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsl U YKa3bIBask CBSA3H U 3aBUCUMOCTH MEXKIY STUM
AIIEMEHTOM U JPYTUMHU 3JIEMEHTaMU COJIEp>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.

1. OngHomMepHoOE B

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

OJIHOBOC YPAaBHCHUC IAJId HAIIPSIKCHHOCTH SJICKTPUYCCKOT'O IOJIA UMECT BUJ

&'E &'E 0
i ' e ;

ot = g "

&'E &’E
——g—=10

# oA g &

S i

il B 5

ot Eu

‘F:E—ng IQE=IZI-;

2..B 3HeKTpOMaFHHTHOﬁ BOJIHC BCJIIMYHHBI HaHpﬂ)I(eHHOCTeﬁ QJICKTPUYCCKOIO U MAarHuTHOT'O
IOJIEH CBSI3aHBI YpaBHCHHUEM

Hm = Esr.;
Hsr: =W - Esr.;
E
H:r" o -.r; »
-
H, = [ E.aw

3. OnepaTop Ha3bIBAETCSI CAMOCONPSKEHHBIM (3PMUTOBBIM), €CIIU JUIsl JIIOOBIX IBYX (YyHKIUN

umnv
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j{ au+a,v)= al;IrH ﬁlﬁ;
I v’ AudV = I uA™Vd V:
Ir{,jmf,ndV =0 (m=n);
I:{_‘v dV=1(m=n).

" m

4. Onepatop B NPOU3BOJHLHOM MPEACTABICHUU SIBISETCS MaTpPUIIEH, 3JIIEMEHT KOTOPOWH
ONPEAENSAETCS BBIPAKEHUEM

“I.'r.'n = J‘!J'!I‘r.'n' (XB‘U: I:"‘] d“
“I.'r.'.v:l o J‘w':“iwr:d"‘-

A =<y A

w>;

5. CootHomenue HacenéHHoctu ypoBHed (N1 u N2). nis cpeasl, HaXOAIMIECHCS B COCTOSHUN
TEPMOJMHAMUYECKOTO PaBHOBECHS (YPOBEHD «1» — HIDKHHM U «2)» — BEPXHUMN ):
T T r
g & | kT )

4?"!'1-1 ‘?"lrj E -_J,- iy E 1

e B exp
g & kT
N, N, B, + K
E - g kT
gV, = g,N,

6. BeposTHOCTH CIIOHTAHHOTO H3Ny4eHUs (KodpuunueHT DHHIITEHHa A) 3aBUCUT OT YaCTOTHI
nepexo/ia v Kak:
v
2
1)
He 33BHCHT OT V

7. B ancam6ie 4yacTuil ¢ AByMsl yPOBHSMHU dHEPruM (IIEpBOHAYATIBHO HAXOSIIMMCS B COCTOSTHUU
TEPMOJMHAMHYECKOr0 PABHOBECHS ), IPU ONTUYECKON HaKauyKe MHBEPCHUIO HACENEHHOCTEH:
MOKHO CO30AaTh IPH MaJIbIX
MIOTHOCT X SHEepPIrHH HaKaukH o
MOKHO CO3ATh IPH OOINBIIHX o
MOKHO CO3JaTh IPH JIFO0BIX o
CO30aTh HEBO3MOAHO B IPHHIHIES

8. YcioBue ycTONYHMBOCTH OTKPBITOrO ONTHUECKOIO pe3oHaTopa JIMHOW L ¢ pagmycamu
KpPUBU3HBI 3epKan rl u r2:

'd Ny
R £ ]
gzii=2 o= e
| ol o)
K 1% 2
' N Ny
L S
ch‘l——ﬂl——Igl
\ rlz"k ry J'
I<n L<r
L=

9. CooTHoOUIEHHE MEXIY paauycaMyu KpUBU3HBI cHepUUECKUX BOTHYTHIX 3epkan (rl u r2) u
paccTostHueM MeXIy HUMH L (ymmHa pe3oHaTopa) 1yt MoTyKOH(OKATIBHOTO PE30HATOPA:
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10. A66peBuatypa TEM obGo3Havaer
IpPONQIBHVIO 3NeKTPOMATHHTHVIO BQIHY

TONep eYHYIO 3MeKTP OMarHHTHYEO BONHY
NpONQNEH YO MOOY PEe30HATOpA
NoInepedyHyIo MOIY PesoHaTopa

11. Mexanuzmom Hakauku B He-Ne nasepe siBnsercs:
mpolece Nepenayd SHEPrHH H 3apafa oT
HoHa He™ aTomy Ne
Impolece Nependayd SHEPTHH OT
Bo30V:OerHOrO aToma He aTtomy Ne
BO30VKOEHHe aTOMOE HeOHA NeKTPOHHBIM
YaapoM
MOTTIOMIEHHE KBAHTOB CBETa

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. IlpuHIUMIBI yCUIIEHUS CBETA.

OnucaHue KBaHTOBBIX aHCaMOJeld B COCTOSIHUM TEIJIOBOI'O PaBHOBECHUS M B IpoOliecce
penakcauuu

DnemeHTapHas TeopHs pe3oHaTopoB. Cenexkuus Moj

TBepaoTenbHbIi azep. Pexumbl paboTb

I"azoBbIii 51a3€p

Knaccugukarus onTHuecKuX BOJIHOBOOB

™

SNk W

9.1.3. TeMbI J1a00paTOPHBIX PadoT

—_—

. OnpeneneHue MEKTPOONTUYECKUX TapaAMETPOB aHU30TPOIHBIX KPHCTAIIOB.
. MlccnenoBanue OCHOBHBIX MapaMeTPOB MOITYIPOBOJHUKOBOTIO Jla3epa
. [omynpoBoAHHUKOBBIE AETEKTOPHI ONITUYECKOTO U3JTyUECHUS

W N

9.2. MeToan4yeckne peKOMeH AU

YueOHbIl MaTepuan uznaraetcsa B Gopme, mpeamnoiaramiieid caMoCTOSITEIbHOE MBIIIJICHHE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNNbHAS padoTa CTyICHTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

HauaTtp n3yueHune MUCHMUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MpOorpaMMHOro odecredeHusi. CamocTosTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy c yueOHBIMH MaTepualiaMH, BBIMOJTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM TIIAHOM.

B mpouiecce uzydeHust TUCHUILTAHBI JUTsl TY4IIETO OCBOCHUS MaTepHuana HeoOX0AUMO PerylsipHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEpaType M MCTOYHHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyJAeHTa Ha cailTe YHUBepcuTeTa 00pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMI HHTEPHET-TIOPTAIAMHU, COACPKAIIUMHU
HayYHO-TIONMYJSPHBIE U CIEIUalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIC PA3IUYHBIM aCTEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMOCTOSITEIBHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIAIUSIM:

— YTEHUE HWJIM MPOCMOTP MaTepuana OCYLIECTBISUTE CO CKOPOCTbIO, NOCTATOUYHOM A
WHANBHAYATBHOTO TTOHUMAaHUS M OCBOCHHS MaTepuala, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
M3y4YEHHOr'0 COCTAaBUTh Te3UChl. OCBOMB MaTepuall, MOMNbITATHCA COOTHECTH TEOPHUIO C MPUMEPAMH U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS] HE3HAKOMBIE UJIM MaJ03HAKOMbIE TEPMHUHBI, CIEAYET BBIACHUTD UX
3HAaYEHUE JIJIsl TOHUMAaHUS JambHEHIIero MaTepuana;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

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