MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
IIpopekrop no yuebHoit pabote

I1.B. Cenuenko
«18» 12 2019 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
KBAHTOBAS 1 OIITUYECKAS DJIEKTPOHUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampagiienne noarotoBku / cnenuaibHOCTh: 11.03.04 DiIeKTPOHNKA M HAHOJJIEKTPOHUKA
Hampasiiennocts (ipoduis) / criernanm3anysi: [IpoMblieHHAs 31eKTPOHUKA

®opma o0yueHHS: OUHas

®dakynbTeT: @aKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DIT)

Kadenpa: Kadenpa npombiniienHoii djiekrponnku (IpJ)

Kypc: 4

Cemectp: 7

VY4eOnsiii man xHadopa 2020 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 7 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 84 84 4acoB
OO011as Tpy0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 7

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 18.12.2019

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane N2 60608



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. u3y4eHure 0a30BBIX TPUHITUIIOB KBAHTOBOW U OMTHYECKOM 3JIEKTPOHUKH.

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).

YacTtp 010Ka gucuumnnf: O0g3aTenbHast 4acTh.

Monynb quctuminH: Moayns HanpaBlIeHUs OATOTOBKH.

Wunexc pucumnauasl: 51.0.03.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Kommerenmusa
KOMIIETEHIINH TUCLAILIINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT (yH/IaMEHTaIbHbIC PUHIUIIBI
HCIIOIB30BaTh dbyH1aMeHTaIbHbIE 3aKOHBI KBAHTOBOM M ONTUYECKOU SJIEKTPOHUKU

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTUKud LI |OIIK-1.2. YmeeT 3HAeT OCHOBHBIC JIMHEHHBIC U HEJTMHEHHBIC
pelicHus 3a1a4 AHATM3UPOBATH MPOOIEMBI, SIBJIEHUSI KBAHTOBOM M ONITUYECKOM
MH)KCHEPHOH MIPOLIECCHI U SIBJICHUS B 3JIEKTPOHUKHA U METOJIbI UX OIIMCAHUS
ACATCIILHOCTH oOnactu QpU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOBI
($U3MUECKUX UCCIeI0BAaHU, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Braneer 3HAeT NPUHLHUIBI PYHKIIMOHUPOBAHUS
MPAKTUYECKMMU HaBbIKAMU  |KBAHTOBBIX M ONTOAIEKTPOHHBIX MPUOOPOB U
pelIeHNs HHXEHEPHBIX 3a7a4 |CUCTEM

IIpodeccuonanbHbIe KOMIIETEHIUH
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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 BUAAM YU4SOHOM JIeITeIbHOCTH
= Beero  |CemecTpbl
Bunbl yueOHOM nesTeIbHOCTH

4acoB |7 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 60 60

JIek1IMOHHBIE 3aHATUSA 26 26

IIpakTHueckue 3aHATHS 18 18
3
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JlaGopaTopHbie 3aHITHS 16 16

CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 84 84
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 28 28
[TonroroBka k 3auery 40 40
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 16 16
O0mas TpyA0eMKOCTh (B Yacax) 144 144
Oo6mas TpyaoeMKocTh (B 3.€.) 4 4

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

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | ITlpak. | JIa6. | Cam. Bcer(%;aCOB dopMupyemsbie
JUCIIATUTUHBI 3aH., 4| 3aH., 4 | pab. |pab., q KOMITCTEHITUN
HK3aMEHa)
7 cemecTp
1 CBoiicTBa 31€KTPOMArHUTHBIX |4 4 - 18 26 OIIK-1, TIKC-10
BOJTH
2 Onmcanue KBaHTOBBIX 10 6 - 18 34 OIIK-1, TIKC-10
aHcamOei
3 OOuue BOnpockl MOCTpoeHUsT |6 4 8 26 44 OIIK-1, ITIKC-10
J1a3epoB
4 OCHOBHBIE THIIBI JTa3€POB 6 4 8 22 40 OIIK-1, TIKC-10
Hroro 3a cemectp |26 18 16 84 144
Hroro |26 18 16 84 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKkocTh
Haspanus paznenos Copepxanue pa3enoB (TeM) dopmupyembie
(TeM) TUCIMIUTAHBI JUCIUTIIUHBEI (B T.Y. IO JICKIIHSIM) (MeKUHOHHEIE KOMIIETEHIINHT
3aHATHSA), U
7 cemecTp
1 CgoiicTBa ypaBHeHusa MakcBeria B 4 OIIK-1, ITKC-10
AIIEKTPOMAarHUTHBIX maddepennmanpaoil popme. BomHoBOE
BOJIH ypaBHeHue. [lnockue rapmonnueckue
BOJIHBL. BonmHoBOM naker. [lomstprusanus
BOJH. Bekrop IloiiHTHHTrA.
Hroro 4
2 Onucanue kBaHTOBBIX |[IpuHUIMIBI ycunenus ceera. Onucanue 10 OIIK-1, [IKC-10
aHcambnei KBaHTOBBIX aHCAMOJIEH B COCTOSIHUH
TEIUIOBOTO PaBHOBECUS U B IpoOIiECCEe
penakcaiuy. Marpuia mIoTHOCTH.
banancHble ypaBHEHMUS.
Hroro 10
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3 OO1ue BOmpochl DneMeHTapHasi TEOpUs PE30HATOPOB. 6 OIIK-1, ITKC-10
IIOCTPOEHUS J1a3€pOB Cenexuus moa. PacxoaumocTs myuka
KorepentHocTh, 0OHOpOAHOE 1
HEOJIHOPOJAHOE YIIUPEHUE
CriexTpaJIbHOW JTUHUU.
Htoro 6
4 OCHOBHBIE THIIBI TBepaorenbHbIi J1a3ep. Pesxxumbl 6 OIIK-1, [IKC-10
J1a3epoB paboTel. TUMBI TBEPIOTENBHBIX JIA3€POB.
I"azoBblii nazep. CrosnkHOBeHUs 1 1 2
pona. He-Ne nazep. CO2 nazep. [pyrue
THUIIbI Ta30BbIX JIA3€POB.
Hroro 6
Hroro 3a cemectp 26
Hroro 26
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpakTUUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmwuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
HasBanwus paznenos (Tem) HanmeHnoBaHMe NpakTHUECKUX Tpynoemkocts, | DopMupyembie
JUCIUTUTAHBI 3aHATUN (CEMHHAPOB) q KOMITETEHIINH
7 cemecTp
1 CpoiicTBa VYpaBuenus Maxkcsesa. [Inockue 4 OIIK-1, IIKC-10
AIIEKTPOMArHUTHBIX BOJIH  |CBETOBbBIE BOJIHBI B 0€3rpaHUYHBIX
cpenax.
HUrtoro 4
2 OnucaHue KBaHTOBBIX Omnucanye KBaHTOBBIX aHCAMOJIEH U 6 OIIK-1, IIKC-10
aHcamoOnein IIPOLIECCOB pEIAKCAIUH.
B3aumoneiicteue
AJIEKTPOMAarHUTHOTO U3JIy4YEHUs C
BELIECTBOM
Hroro 6
3 OO6ume Bonpockl OnTuyeckre pe3oHaTopBbl. 4 OIIK-1, I[IKC-10
MOCTPOEHUS JIa3€pOB XapaKTepUCTUKH JIA3€PHOTO
U3ITy4YEeHHUS.
HUrtoro 4
4 OcHOBHBIE TUITBI J1a3epoB | TBepoTEnbHbBIE Ja3epbl. ['a30BbIe 4 OIIK-1, IIKC-10
Ja3epsbl.
HUrtoro 4
Hroro 3a cemectp 18
Hroro 18
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
iiﬁ;‘ I;f;{?j;iiii? HaunmenoBanue naboparopusix padot |TpymaoeMkocTs, 4 2(())1?41\1/1[25 eygrpf;e
7 cemecTp
5
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3 OOurue Bonpockl | MccrenoBanrne OCHOBHBIX TTapaMeTPOB 4 OIIK-1, I[IKC-10
[IOCTPOEHHUS Ja3epoB |MOIYIPOBOJHUKOBOIO Jla3epa
[TomynpoBOAHUKOBBIE IETEKTOPHI 4 OIIK-1, IIKC-10
ONTUYECKOTO U3ITyUCHHUS
HUrtoro 8
4 OcHoBHbIE TUIIBI  |OnpeneneHne MEeKTPOOTUYECKUX 8 OIIK-1, [IKC-10
Ja3epoB napaMeTpOB aHU30TPOITHBIX
KpHUCTAJIJIOB.
Hroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael caMmocTosTeNIbHOM paboThI, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

Tabmuie 5.6.

Tabauia 5.6 — Buabl caMocTOsITeNbHOM paboThl, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH
HaszBanus pazaenon Braet . Tpynoemkocts, | Dopmupyembie Dopmbl
(TeM) AMCUHUTIITMHBI CaMOCTOATEITRHON q KOMIIETEHIINH KOHTPOJIS

paboThl
7 cemecTp
1 CgoiicTBa [ToaroroBka k 8 OIIK-1, I[IKC-10 | TectupoBanue
AJIEKTPOMATHUTHBIX  |TECTUPOBAHUIO
BOJIH [ToaroroBka K 3auery 10 OIIK-1, IIKC-10 3auéT
Uroro 18
2 Onucanue [ToaroroBka k 8 OIIK-1, I[IKC-10 | TectupoBanue
KBAHTOBBIX aHCAMOJIEH | TECTHPOBAHHIO
[ToaroroBka K 3auety 10 OIIK-1, IIKC-10 3auéT
Uroro 18
3 O6mue Bonpocsl [TonroroBka k 8 OIIK-1, [IKC-10 | TectupoBaHue
MOCTPOEHUS JIa3€POB | TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1, IIKC-10 | JlaGoparopHas
nabopaTopHO# pabdoTe, pabota
HaIMCcaHue OTYeTa
Ilogroroska k 3auery 10 OIIK-1, [IKC-10 3auér
Uroro 26
4 OCHOBHEIE THIEI IToaroroBka k 4 OIIK-1, ITKC-10 | TectupoBanue
Ja3epoB TECTUPOBAHUIO
IToaroroBka k 8 OIIK-1, TIKC-10 | JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
[ToaroroBka k 3auery 10 OIIK-1, ITKC-10 3auét
Hroro 22
Wroro 3a cemectp 84
Uroro 84

5.7. CooTBeTcTBHE KOMIIETeHIIUH, GOpMHUPYEeMBbIX IPH U3YYEeHUHU AUCHHUILIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHSATHN

Bupl yueOHOI nesiTenbHOCTH
dopmupyembie
Jlek. JIao. Cam. @DopMBI KOHTPOJIS
KOMIETEHIINH [Tpak. 3aH.
3aH. pao. pao.
OIIK-1 + + + + 3auér, JlabopaTopHas padora,
TectupoBanue
ITIKC-10 + + + + 3auér, JlabopaTopHas padorta,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannpHble onieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . | MakcumanbHbIi Oasn
MakcumanbHbIi MakcumanbHbIi
3a MepPHUOJ MEKIY Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ OaJt 3a mepuo.
2KT u Ha xoHeI CEeMEeCTp
Hauaja ceMmecTpa Mexay 1KT u 2KT
cemecTpa
7 cemecTp
3auét 10 10 15 35
JlaGopaTtopHnas pabota 10 15 20 45
TectupoBaHnue 5 5 10 20
Htoro makcumyM 3a 25 30 45 100
nepuo.
Hapacratomum utorom 25 55 100 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Tabnuma 6.2 — Ilepecuer 6aJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymMMbl OamioB Ha naty TK 4
Ot 60% 110 69% oT MakcuMaIbHOM cyMMBI O6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aIoB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YUMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3a4TEHO) 90 —-100 A (0TIHMYHO)

4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

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

1. KBaHTOBas u ontudeckas »IeKTpoHuka : yueoHnoe nocoobue / A. C. lllanrun ; @enepanbHoe
areHTCTBO MO 00pa3oBaHMI0, TOMCKHUIM rocyaapCTBEHHBI YHHUBEPCHUTET CHUCTEM YyIpaBJECHUS U
panuosnektponuku, Kadenpa gusnueckoit anexrponuku. - Tomck : TYCVYP, 2008. - 112 c. : un. -
bubnuorp.: c. 112. (nanuune B 6ubauorexe TYCVYP - 49 5k3.).

2. KBaHTOBas u ontudeckas 3nekTpoHuka [Tekcr] : yueOnuk mist By30B / A. H. [Muxtun. - M. :
AOpuc, 2012. - 656 ¢ : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (nanuuue B OuOIHOTEKE
TYCVYP - 42 5k3.).

3. BBejeHue B KBAHTOBYIO M ONTHYECKYIO JIEKTPOHUKY: YueOHoe mocodue / A. U. bamkupos, C.
M. IlangapoB - 2012. 98 c. [DnexktpoHHBUH pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/1578.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. MansieB B.A. OcHOBBI KBAaHTOBOM 3JIEKTPOHUKH U JIA3EPHON TEXHUKHU: YueOHOe nocolue s
By30B. — M.: Bricmas mkomna, 2005. - 542 c. (Hanuuue B 6ubanotexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBegeHue B ONTOIEKTPOHUKY: YUueOHOE
nocobue 171 By30B, - M.: Beiciast mikona, 1991. — 191 c. (manuune B 6ubnuoreke TYCVYP - 52 ok3.).

3. KBanToBas u onTuyeckas 3j1eKTpoHuka: YueOHoe nmocobue / JI. W. Illanruna - 2012. 303 c.
[DnexTponHsIii pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/713.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. ®u3nveckre OCHOBBI KBAHTOBOW M ONTHYECKOMW 3JIEKTPOHUKHU: MeTonn4YecKkrue ykKa3zaHus K
npaktudeckum 3aHsatusM / C. M. llangapos - 2013. 31 c¢. [DnexTpoHHBIH pecypc]: — Pexum nocryma:
https://edu.tusur.ru/publications/3483.

2. ®u3n4YecKkrue OCHOBbI KBAHTOBOW M ONTHYECKON 3JEKTPOHUKU: METOAMYECKUE yKa3aHus K
camocrositenbHol padote / C. M. [llanmapos - 2013. 32 c. [DnekTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/3484.

3. UccnenoBanue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PykoBOICTBO
K BBHITIOJIHEHUIO J1abopaTopHoii padoTel / B. B. Illepouna, A. U. bamkupos - 2011. 15 c. [DnekTpoHHBIHA
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/295.

4. TlonynpoBOJTHUKOBBIE NETEKTOPHI ONTHYECKOTO U3JIyuyeHHs: PyKOBOJICTBO K BBHIMOJIHEHUIO
naboparoproit pabotsl / B. B. lllepouna, A. 1. bamkupos - 2011. 12 c. [DaekTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/294.

5. OmnpeneneHue AMEKTPOONTUYECKUX MapaMeTPOB aHU3O0TPOIHBIX KPUCTAUIOB: MeTonuueckue
yka3zaHus K jJaboparoproit pabore / H. . Bypumos, C. M. [llannapos - 2012. 18 c¢. [D1eKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2280.

6. ®du3nyecKkrue OCHOBbI KBAHTOBOW M ONTHUYECKOHN 3JIEKTPOHUKU: METOoAMYEeCKUEe yKa3zaHus K
npaktudeckum 3aHsatusM / C. M. langapos - 2013. 31 c¢. [DnexkTpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/3483.

7. ®u3n4yeckKkrue OCHOBbI KBAHTOBOW M ONTHYECKOHN 3JIEKTPOHUKU: METOAMYECKUE yKa3aHus K
camocrositenbHol padote / C. M. [llanmapos - 2013. 32 c. [DnekTpoHHbBIN pecypc]: — Pexum mocrtyna:
https://edu.tusur.ru/publications/3484.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAJIbl i1l CAMOCTOSITENIBHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TeXHU4YECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe odecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYE€CTBOM MOCAIOUYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM AUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydueOHass ayAuTOpHs I MPOBEJCHUS 3aHATHI J1TabOpaTOPHOTO THIA, TOMEIICHUE IS KypCOBOTO
NPOEKTUPOBAHUS (BHIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaIbHBIX KOHCybTanuii; 634034, Tomckas o6nacte, T. Tomck, Bepmnauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- UsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemenue 11 XxpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepuaibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisl JJa0opaTOPHBIX padoT

YyeOHas naGopaTopusi: yueOHas ayAUTOPHS IJId MPOBEICHHS 3aHIATUN J1aOOpPaTOPHOIrO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 111 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YueOunslii creny "Ontuka" - 2 mr.;

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

- Ucrounuk nutanus "Mapc";

- 'enepatop I'5-54;

- I'eneparop dynkimonansusiii AKTAKOM AHP-3121;

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

- Ocuumnorpad: Tektronix TBS2000, Rigol;

- Mynstumerp Mastech MY 68;

- JJaboparopubie cTeH sl "OnekTpoontuyeckuit agpdext" - 2 mrt., "da3oBblil moprpet” - 2 mWT.;

- JJaboparopusiit crenn "[lonynpoBoaHuKOBBIE (OTOMPUEMHUKH'";

- JJaboparopusiit crenn "[lonynpoBoAHUKOBBIH J1azep";

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;
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- PaGouee mecTo mpenogaBaress.

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

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

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

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Haszeanus pasnenos (tem dopmupyemble
P (rem) PMHPY ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHILIUH
1 CroiictBa anexkrpomarautHbix |OIIK-1, [TKC-10 |3auér [Tepeuens BOIpOCOB IJ1st
BOJIH 3aueTa

TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
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2 Onucanue KBaHTOBBIX OIIK-1, I[IKC-10 |3auér [Tepeuens BOIIPOCOB 1Jist

aHcamoOnei 3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
3 O6uwme Bonpocsl noctpoenus |OIIK-1, IIKC-10 |3auér [lepeuenb BOonpocoB sl
Ja3epoB 3ayera
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
4 OCHOBHBIE THIIBI JIA3€POB OIIK-1, [IKC-10 |3auér IIepeuens BonpocoB 11t
3aueTa
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb

TCCTOBBIX SaﬂaHI/Iﬁ

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX IMIAHUPYEMBIX PE3YyJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUSs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZOBIIETBOPUTENBHO) 69% ot CTPYKTYypHUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJTbHOM 3HAHUSA CUCTEeMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYILIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOpMUPOBAHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCHUMaJIbHOM OTJIeJIbHbIE coJieprKariye coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IPUMEHEHHE
HaBbIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUNA

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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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
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEPKAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HGﬁCTBHﬂX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

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

&K 8°F 0
TR ') e
&t = &
&E &'E
——gi——=10
gz g: &
i i
aliy Y )
8" su
ViE—zu ISIE=IZ+

2. B 2JeKTpOMarHuTHOW BOJIHE BEJIMYUHBI HAMPSHKEHHOCTEW 3JEKTPHUYECKOTO U MAarHUTHOTO
noJiei CBSI3aHbl ypaBHEHHEM

H."’." = E.:V.;
Hsr: - ‘Esr.;
E,
B
S
H, = [ E.dw.

3. OnepaTop Ha3bIBaeTCs CaMOCOIPSIKEHHBIM (SPMHUTOBBIM), €CIIM JUIsL JTIOOBIX ABYX (pyHKIHi u
uv

Al au+ay)= qJ:I:rH ﬂzﬁ;
_[ v AudV = _[ udv'd V-
J‘?{,:‘Lf,nd];" =0 (m=n);
I:{_:v_,ndl’ =1 (m=n).

4. Onepatop B MNPOU3BOJBHOM MpPEICTABICHUMN SBIAETCS MATPHUIEH, 3IIEMEHT KOTOpOil
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OonpeaAcIsACTCA BhIPpaXKCHUCM
A= [y (W ()
A = [V Ay, i,

A

A =<y|dy>;

5. YcnoBue ycTOMYMBOCTHU OTKPBITOTO ONTHUYECKOTO pe3oHaropa JiIuHoM L ¢ panmycamu
KPUBU3HBI 3epKan rl u r2:

i ™y ™
L L
geli b2 e
[ o 7
" 1. L
I ™y "y
1| &
05‘1——i|1——i51
\ rlz"'x ) J'
I<n L<r
Lzn,L=r

6. BeposiTHOCTH ciOHTaHHOTO M3My4deHHs (K03 duument DitHmTeitHa A21) 3aBUCUT OT 4aCTOTHI
Hepexosa v Kak:
v
2
v
HE 3aBHCHT OT V

7. B ancam0iie yacTHIl C IByMsI YPOBHSIMH SHEPrUH (MIEPBOHAYAIBHO HAXOASIIUMCS B COCTOSHUN
TEPMOJMHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HAKaUKe NHBEPCHUIO HACEIEHHOCTEH!
MOHO CO3IATh IPH MATBIX
IIOTHOCT X 3HEPIHH HAKAUKH 0
MOKHO CO30ATh IPH OONBIMIX p
MOHO CO3IATh IPH JIFOOBIX 0
CO34Th HEBO3MOAHO B IPHHIHIES

8. CootHomenne HacenéHHocTell ypoBHel (N1 u N2). nis cpenpl, HaXOIAIMICHCS B COCTOSHUN
TEPMOJIMHAMUYECKOTO PaBHOBECHS (YPOBEHD «1» — HIDKHHM U «2)» — BEPXHUMN ):

[_E—E|

=l I S Ex'pi e Y P
gl £ . kF ]
a.?"lrl ‘?"lrj E-_JF _El

— =—=exp
g1 o kT
N, N, B, + K
e R = EK.P ] M T
g & kT
21N, = g,N;

9. CooTHOLIEHHE MEXIy paauycaMu KpUBHU3HBI C(hepHUUYECKUX BOTHYTHIX 3epkan (rl u r2) u

paccTosiHuEM MeX Iy HUMU L (imMHa pe3oHaTopa) ISl MOJTyKOH()OKAIBHOTO PE30HATOPA:
ri=o, r2=2L

10. A6G6peBuarypa TEM o6o3Havaer:
INPONOJBHYIO DJJIEKTPOMArHUTHYIO BOJHY; IIOIEPEYHYIO DJIEKTPOMArHUTHYIO BOJHY;
IPOJOJIBHYIO MOJAY PE30HATOpa; MOIMEPEUHYI0 MOJY PE30HATOpa

11. Mexanuzmom Hakauku B He-Ne nazepe siBnsercs:
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oponecc Nepenays 3HEprHH H 3apana oT
HoHAa He™ atomy Ne

oponecc nepenadys 3HEPrHH OT
B0o30V:KOerHOTO aToMa He aTomy Ne
BO30VKOeHHe aTOMOB HeoHa JIeKTPOHHBIM
yaapoM

IOINoMEHHe KBAHTOB CBETa

12. Tun nazepuoro nepexona B CO2 nazepe:
3NeKTPOHHBIH
Koe0a TenbHEO-BpaliaTeIbHbIH
Mesxny vposHsME CTC (cBepXToHKOH
CTPVKTVPHI aTOMa)
Mesxny vpoBEsME TC (TOHKOH CTPYKTYpH
ATOMA)

13. Peaknusa mepenadyum BO30OYyXAEHHs, MPHUBOAAIIAS K HaKadke J1a3epHOTO NMepexoja B
CO2[IN2[1He ma3zepe, 3aUCHIBAETCS CICAYIOIIUM 00pa3oM:
e +00z> e+ CO*
N2*+CO2> N2+ COx*
He* + CO2> He+ CO2*

14. PyGunossrit (A1203:Cr3+) nazep paboTtaer mo clieayromniei cxeme:
2-X VpOBHEBOH
3-X VpOBHEBOH
4-X ypOBHEeBOH
5-H ypOBHeBOH

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. IIpuHIMIBI yCcuneHus ceera

. Onucanue KBaHTOBBIX aHcaMOJeill B COCTOSSHMHM TEIJIOBOIO PaBHOBECHS U B Ipoliecce
penakcanuu

DnemeHTapHas Teopus pe3oHaTopoB. Cenexkuus Moj

TBepaoTenbHbli nazep. Pexumbl paboTh.

Oco0eHHOCTH ra30B Kak aKTUBHOTO BeLIECTBA JJIs J1a3epoB MeXxaHU3Mbl BO30YKACHUS
rasopaspsiiHbIX J1a3epoB

N —

wnokw

9.1.3. TembI J1a00paTOPHBIX PadoT

. MlccnenoBanue OCHOBHBIX MapaMeTPOB MOITYIPOBOJHUKOBOTO Jla3epa
[TosrynpoBOIHUKOBBIE 1ETEKTOPHI ONTHYECKOTO U3TyUEHUS
. Onpenenenue MEKTPOONTUYECKUX TapAMETPOB aHU30TPOIHBIX KPHCTAIIOB.

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan uznaraeTcsa B Gopme, mpeamnoiaramiieid caMoCTOSITEIbHOE MBIIIJICHHE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNNbHAS padoTa CTYICHTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCEro y4eOHOro mporecca.

HauaTtp n3yueHune MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOJTHEHHE KOHTPOIBHBIX MEPONPUSATHH, MPEeTyCMOTPEHHBIX
y4eOHBIM TIIAHOM.

B mpouiecce uzydeHust IUCUUILTAHBI JUTsl TY4IIETO OCBOCHUS MaTepHuana HeoOX0AUMO PerylIsipHO
oOpamaTbCcsi K PEKOMEHAYEMOW JUTEpaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha caiiTe YHUBepcuTeTa 00pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE OOIIETOCTYTHBIMH HHTEPHET-TIOPTAIAMHU, COACPKAIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUaTIU3UPOBAHHBIE MaTEpHalbl, MOCBSIICHHBIC PA3IUYHBIM aCTEKTaM
y4eOHOW AMCIUILTHHBIL.
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[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBIICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUN.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

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

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnwie 9.2.

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

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHIeHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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 paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

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

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymnHas popMa npeaoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusi pe3yJbTaTOB OOYYEHHUS JHUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
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3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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