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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
KOMITOHEHTOM NIpOo(ecCHOHaNBHOTO 0JI0Ka MOATOTOBKM 0akalaBpOB MO HAIpPaBJICHHUIO "KBAHTOBAs U
ONTHYECKAs AIEKTPOHUKA" .

1.2. 3agauy AUCHUILIUHBI

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

2. u3ydeHue 0a30BbIX MPUHITUIIOB KBAHTOBOW M ONMTHYECKOMN AJICKTPOHUKH.

3. U3ydyeHHEe OCHOBHBIX HNPUHLUMIIOB MOCTPOCHHS M peaju3aluu YCTPOUCTB KBAHTOBOU U
ONTHUYECKOM SJIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOWMCTB, TEXHOJOTHYECKHUX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUTIOKEHUSX.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Moy TUCTIUIUTNH: DJIEKTPOHHBIC TPHOOPHI.

Nunexc quctumiunel: 51.B.04.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TIKC-1. Criocoben
UCTIOJIb30BaTh OCHOBHEIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
HKCIIEPUMEHTAIBHBIX
JTAHHBIX

[IKC-1.1. 3naeT ocHOBHBIE
nprueMbl 00pabOTKH U
IIPEJICTaBICHUS
AKCIIEPUMEHTAJIBHBIX U
pPacYeTHBIX JaHHBIX MPUOOPOB
Y YCTPOMCTB 3JIEKTPOHHOMU
TEXHUKU

3HaeT (yH/IaMEHTAIbHBIC TIPUHITUTIBI
KBaHTOBOM M ONITUYECKOM IEKTPOHUKH;
OCHOBHBIC JIMHEHHBIC U HEIIMHEHHBIC SBIICHUS
KBAaHTOBOW M ONTUYECKOW AJIEKTPOHUKH U
METOJIBI MX OIMCaHHUSI

[TKC-1.2. YMeeT npoBOIUTH
00paboTKy
HKCIIEPUMEHTATIbHBIX TaHHBIX
PUOOPOB M YCTPOMCTB
AJIEKTPOHHOU TEXHUKHU

3HaeT NPUHLHUIBI PYHKIIMOHUPOBAHUS
KBAHTOBBIX U ONTORJIEKTPOHHBIX TPHUOOPOB U
CUCTEM

ITKC-1.3. Bnageer
METOAMKON 00paboTKHU U
IIPEJICTaBICHUS
AKCIEPUMEHTAJIbHBIX U
pacyeTHBIX JaHHBIX IPHOOPOB
U YCTPOMCTB HJIEKTPOHHOU
TEXHUKHU

YMECT MMPUMCHATH MATEMATUYCCKUEC MCTO/IbI,
(I)I/IBI/IIICCKI/IG 3aKOHBI U BBIYUCIIUTCIIbHYTO
TCXHUKY UL PCIICHUA IIPAKTHYCCKUX 3a1a1
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ITKC-10. Cnocoben
apryMEHTHPOBAaHHO
BBIOMPATH U
peann30BBIBAaThH HA
NpaKkTUKe YPPEKTUBHYIO
METOIMKY
AKCIIEPUMEHTATBHOTO
UCCIICTIOBaHHSA
napaMeTpoB U
XapaKTePUCTHK
pubOOpPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
DIIEKTPOHUKH H
HAHOAJICKTPOHHUKH
Pa3IMIHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

ITKC-10.1. 3naer

3¢ (HEeKTUBHBIE METOINKHU
AKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMsI TapaMETPOB U
XapaKTepUCTHK IpUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
AIIEKTPOHUKH U
HAHOJJIEKTPOHUKHU
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3HaYCHUS

BJIAJICET COBPEMEHHBIMH MOIXOAaMU U
METOAAMU aHaJN3a U OTIMCAHUS TMHEHHBIX U
HEJIMHEHHBIX YPPEKTOB KBAHTOBOH H

ONTHUYECKOMN JIEKTPOHUKH

[TIKC-10.2. Ymeer
PTYMEHTHPOBAHHO BHIOMpATh
U peajn30BbIBaTh Ha
npakTuke 3QHEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIHHOTO
HCCJIETOBaHUS MTapaMeTPOB U
XapaKTEPUCTHK MTPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHUKH U
HAHOBJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHATILHOTO
Ha3HA4YECHUS

yMeeT MPOBOJIUTh U3MEPEHHMS, 00pabaThIBaTh

U TIPEJICTABIATH PE3yIbTaThl

IIKC-10.3. Bnageer
HaBbIKAaMU BBIOOpa U
peanu3aluuy Ha MPaKkTUKeE

3¢ (HeKTUBHON METOTUKU
AKCIIEPUMEHTAILHOTO
UCCJIEI0BAHMS TApAMETPOB U
XapaKTePUCTHK MPUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
ANIEKTPOHUKHU U
HAHORJIEKTPOHUKH
pa3IUYHOrO
(GYHKIIMOHATILHOTO
Ha3HAYECHHUS

Bnaneetr merogamu O6pa6OTKI/I PE3YyJIbTATOB

U3MEPECHUM

4. O0bem AUCHUIIVIMHBI B 32a9€THBIX ¢IUHHIIAX C YKAa3aHUEM KOJIUYECTBA AaKAACMHUYCCKHUX YaCoB,

BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM

H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHYeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH
o Beero  |Cemectpsl
Bunbl yueOHOI e TenbHOCTH

4acoB |6 ceMecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 54 54

JIek1IMOHHBIE 3aHATUSA 28 28

IIpakTHueckue 3aHATHS 14 14
4
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JlaGopaTopHbie 3aHITHS 12 12
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 54 54
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 24 24
[ToaroroBKa K yCTHOMY OIPOCY / COOECEIOBaHHIO 18 18
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 12 12
IHoaroroBka u capavya 3K3aMeHa 36 36
O0mas Tpya0eMKOCTh (B 4acax) 144 144
Oo0mas TpyaoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpyKkTypa TUCHUIUIUHBI MO pa3ienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaensl (TeMbl) AUCHUILIINHBI U BUBI YYEOHOH IEATEIbHOCTH

HasBanus pasnenoB (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bceli(é;aCOB dopmupyembie
JUCIUILTAHBI 3aH., 4| 3aH.,4 | pab. |pab., KOMITIETEHIINH
JK3aMEHa)
6 cemecTp
1 CBoiicTBa 3IEKTPOMArHUTHBIX |6 4 - 10 20 ITKC-1, ITIKC-10
BOJIH
2 OnncaHue KBaHTOBBIX 10 6 - 14 30 IIKC-1, IIKC-10
aHcambnei
3 O6mue Bonpockl MOCTpoeHus |6 2 8 14 30 [IKC-1, TIKC-10
J1a3epoB
4 OCHOBHBIE THIIBI JTa3€POB 6 2 4 16 28 [IKC-1, TIKC-10
Uroro 3a cemectp|28 14 12 54 108
Utoro |28 14 12 54 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCHUILIMHBEI (B T.Y. IO JCKIIHSIM)

TpynoemkocTs
HasBanus paznenon Conep:xanue pa3aenoB (TeM) dopmupyemblie
(Tem) TUCUUTLITUHBI JUCIUIUIAHEI (B T.4. TIO JICKIUSIM) (ReKLHOHHbIE KOMIIETEHLIMHI
3aHATHSA), U
6 cemecTp
1 CpoiicTBa ypaBHeHusa MakcBeria B 6 [TKC-1
AIIEKTPOMArHUTHBIX muddepennnansHol hopme. BonHoBoe
BOJIH ypaBHenue. [lnockue rapmonnueckue
BOJIHBL. BonmHoBo# nakert. [lonspuszanus
BoJiH. Bektop IlolinTHHra.
Hroro 6
2 Onucanue kBaHTOBBIX |[IpuHIMNIBI yeunenus csera. OnucaHue 10 [TIKC-1, TIKC-10
aHcamOrei KBAaHTOBBIX aHCaMOJIeH B COCTOSTHUH
TEIJIOBOI'O PABHOBECHS U B IIPOILECCE
penakcauuu. Matpuiia miIoTHOCTH.
balancHBIE ypaBHEHMUS.
Hroro 10
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3 OO1ue BOmpochl DneMeHTapHasi TEOpUs PE30HATOPOB. 6 [IKC-1, TIKC-10
MOCTPOEHUS JIa3€POB Cenekust moa. PacxoaumocTs mydka
KorepentHocTts, 04HOpOAHOE U
HEOJHOPOIHOE YIIUPEHUE
CriexTpaJibHON JTUHUH.
Hroro 6
4 OCHOBHBIE THITBI TBeprorenpHbId na3ep. Pexumbl 6 ITKC-1, I[TKC-10
J1a3epoB paboTel. TUMBI TBEPIOTETHHBIX JIA3€POB.
I"a3oBbiit nazep. CronkHOBeHus 1 u 2
pona. He-Ne nazep. CO2 nazep. [pyrue
THUIIBI TA30BBIX Ja3€POB.
Hroro 6
Uroro 3a cemectp 28
Hroro 28
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
Hazpanus pa3nenos (Tem) HanmeHnoBaHmne npakTHUECKUX Tpynoemkocts, | DopMupyemsie
JUCITUTUTAHBI 3aHITHI (CEMHUHAPOB) q KOMIIETEHIINHI
6 cemecTp
1 CpoiicTBa VYpaBuenus Maxkcsemna. [1nockue 4 [TKC-1, ITIKC-10
AIIEKTPOMArHUTHBIX BOJIH  |CBETOBbBIE BOJIHBI B O€3rpaHUYHBIX
cpenax.
Htoro 4
2 Onucanue KBaHTOBBIX OnucaHye KBaHTOBBIX aHCaMOJICH 1 6 ITKC-1, I[TIKC-10
aHcamoOnein IIPOLIECCOB pEIAKCALUH.
B3aumoneiicteue
AJIEKTPOMArHUTHOTO U3JIYUYEHUS C
BEILIECTBOM
Hroro 6
3 O61ue BOnmpocCsl OnTuyeckue pe3oHaTopBbI. 2 [IKC-1, IIKC-10
MOCTPOEHUS JIa3€pOB XapaKTepUCTUKU JIA3€PHOTO
U3IIy4YEeHHUS.
Hroro 2
4 OcHOBHBIE TUIIBI J1a3epoB | TBeproTenbHbIE Ja3epbl. ['a30BbIe 2 [TKC-1, ITKC-10
Ja3epsbl.
Hroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
iaet;l I;I:Iﬂc 111) ;;ﬁi:;? HaumenoBanue nadoparopasix padot | TpynoeMkocTs, 4 2251\525 eylfr;;e
6 cemecTp
6
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3 O6mwue Bonpocsl  |MccnenoBanrue OCHOBHBIX TapaMeTPOB 4 [IKC-1, TIKC-10
IIOCTPOEHHUS J1a3epOB |IOJIYNPOBOJHUKOBOIO Jlazepa
[ToaynpOBOAHUKOBBIE IETEKTOPBI 4 [TKC-1, ITIKC-10
ONTUYECKOTO U3ITyUCHHS
Hrtoro 8
4 OcHoBHbIE TUIIBI  |OnpeneneHue MEKTPOOIITUYECKUX 4 [IKC-1, TIKC-10
Ja3epoB napaMeTpOB aHU30TPOITHBIX
KpPUCTAJIJIOB.
Hroro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael caMmocTosTeNIbHOM paboThI, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

tabiuue 5.6.

Tabauia 5.6 — Buabl caMoCcTOSITeNEHOM paboOThI, TPYA0EMKOCTh B (pOpMHUpyeMbIe KOMIETSHIIMH

HaszBanus pazaenoB | Buasl camoctositensHol | TpynoeMkocTs, | dopmupyembie
DopMBbI KOHTPOJIS
(TemM) TUCHUTITAHBI paboThI q KOMIIETEHIINHU
6 cemecTp
1 CgoiicTBa [ToaroroBka k 6 [MKC-1 TectupoBanue
AJICKTPOMATrHUTHBIX | TECTHPOBAHHIO
BOJIH [ToaroToBka Kk yCTHOMY 4 [IKC-1 YcTHBI# ornpoc /
omnpocy / cobecenoBanne
co0eceI0BaHUIO
Hroro 10
2 Onucanue [ToaroroBka k 8 I[IKC-1, TIKC-10 | TectupoBanue
KBaHTOBBIX TECTUPOBAHUIO
aHcamoueii [ToaroToBka Kk yCTHOMY 6 ITKC-1, TIKC-10 | YcrHsbIii onpoc /
omnpocy / cobecenoBanme
co0eceI0BaHUIO
Hroro 14
3 O6mue Bonpocsl [TonroroBka k 6 INIKC-1, IIKC-10 | TecrupoBanue
MOCTPOEHUS JIa3€POB | TECTHPOBAHUIO
[ToaroroBka k 4 IIKC-1, TIKC-10 | JIaGopatopHas
nabopaTopHoO# padoTe, pabora
HaIMCcaHue OTYeTa
IloaroroBka K ycTHOMY 4 ITIKC-1, I[IKC-10 | VYcrHslii onpoc /
ompocy / co0eceoBaHue
cobece10BaHUIO
Uroro 14
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4 OCHOBHbIE THIIbI IToaroroBka k 4 IIKC-1, IIKC-10 | TecrupoBanue
Ja3epoB TECTHPOBAHUIO
[ToaroroBka k 8 IIKC-1, TIKC-10 | JIaGopatopHas
nabopaTopHO# pabdoTe, pabora
HaIMcaHue oTyeTa
IloaroroBka K ycTHOMY 4 ITIKC-1, I[IKC-10 | VYcrHslii onpoc /
ompocy / cobeceoBaHue
cobeceJ0BaHUIO
Hroro 16
Hroro 3a cemectp 54
[ToaroroBka u cnaua 36 DK3aMeH
HK3aMeHa
Utoro 90

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunet yaeOHOM NesTeIbHOCTH
dopMmupyemsle
Jlexk. [Tpaxk. JIa6. | Cam. DOopMBI KOHTPOJIS
KOMIICTCHITHH
3aH. 3aH. pao. pao.
[TKC-1 + + + + | YcrHblii onpoc / cobecenoBanue,
JlaboparopHnas pabota, TecTupoBanue,
DK3aMeH
[KC-10 + + + + YcTHbIl onpoc / cobeceoBanue,
JlaboparopHnas pabota, TecTupoBanue,
DK3aMeH

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloImuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . |MaxkcumanbHbIN 64T
MaxkcuManbHbIN MaxkcuManbHBIN 38 [IEDHOL MESK Beero 3a
DopMBI KOHTPOJIS 6at Ha 1-yro KT ¢ OaJut 3a repuos PHOA Y
2KT u Ha xoHel CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
6 cemecTp

YcTHblii onpoc / 5 5 5 15
cobecenoBaHue
JlaboparopHnas paboTa 10 10 10 30
TectupoBanue 5 10 10 25
DK3amMeH 30
Htoro makcumyM 3a 20 25 25 100
TIEPHOJT
Hapacratomum utorom 20 45 70 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBieH B Tadnuue 6.2.
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Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIh
Bamibl Ha JaTy TEKy1Iero KOHTpOIs Oruenka

>90% oT MakcuMalIbHOM cyMMBbI OaiioB Ha gaty TK 5

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

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

[\S 2 VS BN SN

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAINIMOHHOE o0ecTieuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. KBaHTOBas M onTHYeCcKas AIEKTPOHUKA : yueOHoe mocobue / A. C. lllanrun ; @engepanbHoe
areHTCTBO MO 00pa3oBaHMIO0, TOMCKHUM rocyaapCTBEHHBI YHHUBEPCHUTET CHUCTEM YyIpaBJECHUS U
panuosnextponuku, Kadenpa ¢pusmueckoit anexkrponuku. - Tomck : TYCVYP, 2008. - 112 c. : nin. -
bubnuorp.: c. 112. (nanuune B oubnuorexe TYCVYP - 49 5k3.).

2. KBanToBas u ontudeckas 3neKkTpoHuka [Tekct] : yueOHuk s By30oB / A. H. [TuxTtun. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubauorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (Hanuune B OuOIroTeke
TYCVYP - 42 5k3.).

3. BBeneHue B KBAaHTOBYIO M ONITHYCCKYIO AICKTPOHUKY: YueOHoe mocodue / A. U. bamkupos, C.
M. IlangapoB - 2012. 98 c. [DnexkTtpoHHBIUH pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/1578.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. MansimeB B.A. OcHOBBI KBAaHTOBOM 3JIEKTPOHUKH U JTA3€PHOM TEXHUKU: Y4ueOHOe mocodue ams
BY30B. — M.: Bricmas mikona, 2005. - 542 c. (nanuuue B 6ubnuorexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeneHue B ONTORIEKTPOHUKY: YueOHOE
nocobue 11 By30B, - M.: Beicias mikona, 1991. — 191 c. (manuune B 6ubnuoreke TYCVYP - 52 ok3.).

3. KBanToBas u ontudeckas 3nekTpoHuka: Yuebnoe nmocoodbue / JI. U. Illanruna - 2012. 303 c.
[DnexTpoHHBI pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/713.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOANYECKUE TOCOOUSI

1. ®usnyecknue OCHOBBI KBAHTOBOW M ONTHUYECKON 3JIEKTPOHUKU: METOAMYECKUE yKa3aHus K
npaktudeckum 3ausatusM / C. M. llangapos - 2013. 31 c¢. [DnexkTpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/3483.

2. ®u3nyecKkue OCHOBBI KBAHTOBOW M ONTHUYECKOW 3JIEKTPOHUKU: MeToauyvecKue yKa3zaHus K
camocrositenbHOl padote / C. M. [llarmapos - 2013. 32 c. [DnekTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/3484.
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3. UccnenoBaHrMe OCHOBHBIX IapaMEeTpPOB MOJYNPOBOJAHUKOBOTrO Jjaizepa: PykoBoICTBO
K BBITIOJTHEHUIO J1abopaTopHoii padoTsl / B. B. Illepouna, A. U. bamkupos - 2011. 15 c. [DnekTpoHHBIHA
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/295.

4. TlonynpoBOJHUKOBBIE NETEKTOPHI ONTHYECKOTO U3JIy4dyeHHs: PyKOBOJACTBO K BBIMOJIHEHUIO
naboparopnoit pabotsl / B. B. lllepouna, A. 1. bamkupos - 2011. 12 c. [DaekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/294.

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

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

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

7.3.2. YueOHO-MeTOANYECKHE MTOCOOHS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPO(eccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOH TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

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

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuTOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KYypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- U3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;
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- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOPHUS IS MPOBEACHUS 3aHATUN J1a00OpaTOpPHOTO THUIIA,
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuia, 1. 74, 111 ayg.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- YueOnsiit cteny "Ontuka" - 2 mT.;

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

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

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

- Ocminorpad: Tektronix TBS2000, Rigol;

- MynsTumetp Mastech MY 68;

- JlaGopatopusble cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper"” - 2 mT.;

- JlaGopatopuslii ctenn "[lomynpoBoaHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

st camocToATeNbHONU pabOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
JUCLUATUTMHBI KOMIIETEHIINU
1 CgoiictBa anekTpomarautHeix |[IKC-1, IIKC-10 |VYcTHblit onpoc / [IpuMmepHBIil nepeueHb
BOJIH co0eceioBaHNE BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX [IKC-1, TIKC-10 |YcTHbIii onpoc / [IpumMepHbIi IEpedeHb
aHcamoei cobecenoBanme BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 O6uue Bonpockl moctpoenust |ITIKC-1, [TKC-10 |Ycrubrit onpoc / [TpumepHBIii TIepedeHb
Ja3epoB cobecel0BaHNE BOIIPOCOB JUIsl yCTHOTO
ompoca / codbecenoBaHUs
JlaGopaTopHas Tembl m1abopaTOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 OCHOBHBIE THIIBI JIA3€POB IIKC-1, I[IKC-10 |YcrHbIit ompoc / IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS

JlaboparopHas Temb! mabopaTopHBIX padoT

pabora

TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB

xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

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

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. OI[HOMepHOG BOJIHOBOC YPAaBHCHUC IJI HAIIPSIZKCHHOCTH SJICKTPUYICCKOT'O IOJIA UMECT BUJ
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2. B 3HCKTpOMaFHHTHOﬁ BOJTHEC BCJIHNYHUHBI HaHpHH(eHHOCTCﬁ OJICKTPHUYCCKOIO U MArHuTHOTO
IOJIEH CBSI3aHBI YpaBHCHHUEM

Hm = Esr.;
Hsr: =W - Ew‘
Fid
B
"=
H, = | E.dm.

3. OmepaTop Ha3bIBAE€TCA CAMOCOIPSHKEHHBIM (3PMHUTOBBIM), €CIHM JUIsl JIOOBIX ABYX (PYHKIHH u
uv
Alau+ay)=adu+a;

I v AudV = I uA™'dv-
Ir{,:mf,ndV =0 (m=n);
J‘:f_;v_,nrﬂ’ =1 (m=n).

4. Onepatop B NPOU3BOJBHOM IPEACTABICHUMU SBIAETCA MaTpPHULEH, 3JIEMEHT KOTOPOM
OIIPENIEIAETCS BBIPAXKECHUEM

“I.'rm = J'!Jy.'n' (IBU: I:‘I‘] {:h
‘{.'r.'n == J‘w':‘iwrnd .
Alw>;

5. YcnoBue yCTOMYMBOCTH OTKPBITOTO ONTHYECKOTO pe3oHaropa JIMHOM L ¢ paxumycamu
KPUBU3HBI 3epKai rl u r2:

A =<y

'd Ny
L £ |
el e s = L
\ rl,»"l'x 5] 4
I N ™y
2 7
D:‘:‘l—_ﬂl—_Igl
\ rlz"'\ s z'
L<n_ L<mr
L2n L>r

6. BeposATHOCTH cOHTAaHHOTO U3My4deHus (kodduiuent DitHmTeriHa A21) 3aBUCUT OT YaCTOTHI
nepexo/ia v Kak:
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He 3aBHCHT OT V

7. B ancam0ie yacTuil ¢ ABYMsI yPOBHSMHU 3HEPruM (II€pBOHAYATIBHO HAXOSAIIMMCS B COCTOSIHUU
TEPMOJMHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HAKaYKe HHBEPCHUIO HACEIEHHOCTEH!
MOKHO CO3[AaTh IPH MAJBIX
MIOTHOCT X SHEpPIrHH HaKaukH o
MOKHO CO3JaTh IPH OONBUINX o
MOKHO CO3IATh IPH JIFO0BIX o
CO3[ATh HEBO3MOKHO B IPHHIHIE

8. CootHomenue HacenéHHocTel ypoBHeil (N1 u N2). nns cpeasl, HaxoAsUIeHCS B COCTOSHUU
TEPMOJUHAMHYECKOTO paBHOBeCHUs (YPOBEHb «1» — HUKHUM U «2)» — BEpXHUH):

M N[ E-E)

=

rhuindt=ty E}(pi e Y )
A W -
.?"u'rl ‘?"u'rj E-_J, _El

— =_Zexp

i B kT

..?"l'rl J‘Illr1 E1 + E].
—_ = EXP‘ aH M T

s & kT

N, = g,N;

9. CooTHOUIEHHE MEXIY paAuycaMu KPUBH3HBI CPEPUUECKUX BOTHYTHIX 3epkan (rl u r2) u
paccTosiHeM MeXay HUMU L (1muHa pe3oHaTopa) IIsl MOTyKOH(OKAIBHOTO Pe30HaTOpa:

ri=oo_ra=2L
=, =L
gy =gl
r=r,=2L

10. A66peBuatypa TEM oGo3Hauaer:
MIPOJOJBbHYIO DJJIEKTPOMAarHUTHYIO BOJHY; IOIEPEYHYIO DIEKTPOMArHUTHYIO BOJIHY,
IPOJIOJIBHYI0 MOJly PE30HATOPa; MONEPEYHYI0 MOAY pe30HaTopa
11. Mexanu3zmoM Hakauku B He-Ne nazepe siBisieTcs:
nponecc Nepefadyl 3HEPTHH H 3apana oT
HoHA He™ aTtomy Ne
mpolecc Nepenayd SHEPTHH OT
BOo30V:OerHOTO aToma He aTtomy Ne
BO30VKOeHHe aTOMOB HeoHa JeKTPOHHBIM
VAP oM
NOMMOIEHHE KBAHTOE CBETA

12. Tun nazepnoro nepexona B CO2 nazepe:
3NeKTPOHHBIH
Koile0a TelbHO-BpaliaTelbHbIiH
mesxny vposHsME CTC (cBepXToHKOH
CTPVKTVPHI aTOMa)
Mesxay vpoBESME TC (TOHKOH CTPYKTYpH
ATOMA)

13. Peakuusa nepenadyum BO30OyXJEHHs, MPHUBOMAAIIAS K HaKauke Ja3epHOTO INepexoja B
CO2[IN2[He na3zepe, 3aUCHIBAETCS CICAYIOIIUM 00pa3oM:
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e+C0O2> e+ COx*
N2* 4+ CO2> N2+ CO*
He* + CO2> He+ COx*

14. Py6unossrii (A1203:Cr3+) na3zep paboTaeT mo ciaeayroIiei cxeme:
2-X VpOBHEBOH
3-X VpOBHEBOH
4-x ypoBHeBOi
5-H VPOEHeBOH

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

[Tpunuun ycunenus SMU
VYpaBuenus Makcsesia B nudepenimansHoi popme. MarepuanbHble ypaBHEHUS
OpnHoMepHOE BOJIHOBOE ypaBHEHHE. I1ockue ckansipHble BOJIHBL. I'apMOHUYECKHE BOJIHBI
OM 1n10cKH€e BOJIHBI
[IpencraBnenus ¢pyHKIMU cocTosHUA. BekTop coctosiuus. COBEKTOp COCTOSIHUSA
OmnepaTopsl B IPOU3BOIBHOM IPEICTABICHUH
Yucteril ancaMOib. CMemaHHbIl aHCaMOIIb. MaTpuiia mIoTHOCTH.
JIByXypOoBHEBasi cUCTEMa aTOMOB BO BHeEIIHeM moje. OCHOBHbIE ypaBHEHUsA. BeposTHoCcTH
MH/IyIIUPOBAHHBIX I1EPEXO0JIOB
9. JIByxypoBHEBas cUCTEMa aTOMOB BO BHEIIHEM moJie. AHanu3 ypaBHeHui. Kpusas Jlopenna.
Cnaboe none. CunbHOE 1ose
10. CnoHTaHHbBIE NTEPEXOIbI

PR D=

9.1.3. [IpumMepHbIii mepeYyeHb BOMPOCOB /IJIsl YCTHOTO onpoca / codece10BaHMs

. [IpuHIuUnIBl ycuneHus cBeTa.

Onucanue KBaHTOBBIX aHcaMOyiel B COCTOSIHMM TEIJIOBOIO PaBHOBECHUS U B IpoOIecce
pellaKcaluu.

Marpuiia mioTHOCTH.

banancHele ypaBHEHUS.

Cereknus MOJI.

PacxonumocTts myuka

OaHOpOHOE U HEOJHOPOIHOE YIIMPEHUE CIIEKTPaIbHON JIMHUU.

N =

NownkEWw

9.1.4. Tembl 1a00paTOPHBIX padOT

. MccnenoBanue 0OCHOBHBIX apaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa
. [lonynpoBOAHMKOBBIE AETEKTOPHI ONITUYECKOTO U3IIy4YEHHUS
. Onpenenenue 3IEKTPOONTHYECKUX TAPAMETPOB aHU3O0TPOIHBIX KPUCTAIIOB.

W N —

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaramiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO0 OCBOEHHUS MaTepHraia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
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HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mart€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPaKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

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

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpoOcam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

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

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa npeoCTaBICHIs OTBETOB HA 3aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 10 AUCHUILIMHE TPEIyCMAaTPUBACT MPEeAOCTaBlIeHnEe HHPopManuu B GopMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbSI U BOCIIPHATHS HHPOPMAIIUH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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