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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 6 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocTrosTenpHas pabora 56 56 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 6
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenbro OCBOCHHMS AUCIUILUIMHEI SABIISETCS ()OPMHUPOBAHUE MPEACTABICHHUI IO OCHOBaM pa0OThI
reiepatopoB u ycunutened auanazona CBY, KBY u I'BY, nonyueHue HaBBIKOB MPaKTHUYECKOTO
MIPUMEHEHHS IPUOOPOB U YCTPOUCTB ATOTO JUAa30Ha YacTOT.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHUE 3HAHUKA MO BONPOCAM TEOPUHU M MPAKTUKH YCIEIIHOTO HCIOJb30BaHUS
npu6opoB u ycrpoiicts CBY nuanasona.

2. IlpencraBnenne o puzmveckux mporeccax B mpudbopax u ycrporictBax CBY nmamazona, a ¢
JPyTroi CTOPOHBI, CBOOOHO BIaI€Th METOJIaMHU M CPEACTBAMM aHAIM3a MPOIIECCOB B HUX.

3. BripaboTka mOHMMaHHUS KOHCTPYKTHUBHBIX OCOOEHHOCTEH, MapamMeTpOB, XapaKTEPUCTUK U
pexXUMOB PabOThI MPUOOPOB, a TakKe HaBHIKOB nMpuMeHeHus CBY mpubopsl Ha MpakTHKeE.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

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

Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctumiunel: 51.B.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

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

WNHauKaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
[1K-3. Crrocoben [1K-3.1. 3HaeT MeTOOBI 3HaTh METOILI UCCIIEJOBAHUS
HCCJIEN0BATh U HCCIIEA0BaHUS MHUKPOBOJIHOBBIX YCTPOMCTB
AKCILTyaTUPOBATH PaaNO3IEKTPOHHBIX CPEJICTB U
PaguO3JIEKTPOHHBIE TEXHOJIOTHI nepefayu,
CpE/ICTBAa M TEXHOJIOTHH, |0O0pabOTKH U IpremMa
o0ecreunBaroIe uHbopmauu
nepeznady, oopaboTKy u |[1K-3.2. Vmeer YMeTb UCII0NB30BaTh MUKPOBOJIHOBBIE
npreM HHYOPMALMH 10 | 3KCITyaTHPOBATh pUOOPHI B COOTBETCTBUU C MHCTPYKLIUSIMH.
CeTAM CBA3H PA3JIMIHOIO | paquOdJIEKTPOHHBIE CPEACTBA
Ha3Ha4YCHUA B COOTBETCTBHH C
MHCTPYKUHUSMHU U TUIIOBBIMHU
METOAMKAMU PabOTHI
[1K-3.3. Bnaneer HaBbikamu | Brianets HaBbIKaMu MPOBEACHUS
IIPOBEICHUS UCCIIEIOBAHUNM  |MCCIIEOBAaHUN XapaKTEPUCTUK
XapaKTEPUCTHK MHUKPOBOJIHOBBIX YCTPOMCTB.
pPaZiMOdIIEKTPOHHBIX CPEACTB U
TEXHOJIOTHI
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bunpl yaeOHOI gesTeIbHOCTH
4acoB 6 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 20 20
[ToaroToBka K KOHTPOJIBHOM paboTe 20 20
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 16 16
IloaroroBka u cia4ya 3K3aMeHa 36 36
OO0wmas TpyoeMKOCTh (B 4yacax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBLI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlex. Cam. |Bcero gacos
[Tpaxk. | JIao0. dopmupyembie
HasBanus pasznenoB (TeM) TUCHUIUIAHEI | 3aH., pao., (6e3
3aH., 4 | pao. KOMITIETEHIINH
q q AK3aMeHa)
6 cemecTp
1 OcHOBBI (pU3HUYECKUX TIPOIIECCOB B 4 4 - 8 16 [1K-3
MHUKPOBOJTHOBBIX MPUOOPAX U
yCTpOMCTBax
2 DIEKTPOIMHAMUYECKUE CUCTEMBI B 4 4 - 8 16 T1IK-3
MHUKPOBOJHOBBIX IPUOOPAxX U
yCTpOMCTBAX.
3 Pe3onancHbIC TPHOOPHI. 3 4 8 16 31 [1K-3
4 He pe3oHaHCHbIE TPUOOPBHI. 3 4 4 12 23 [1K-3
5 IIpuGopkl ¢ KBa3UCTATUICCKUM 4 2 4 12 22 I1K-3
YIOpaBIE€HUEM JIEKTPOHHBIM IOTOKOM
Hroro 3a cemectp| 18 18 16 56 108
Uroro| 18 18 16 56 108

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B Tabwmie 5.2.
Tab6muma 5.2 — Coaeprxkanue pa3ieoB (TeM) TUCIUTIINHBI (B T.U. IO JICKIIHSIM)
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Hazpanus paznenos (Tem)
JAUCHUITIINHBI

Copepxanue pa3zesioB (TeM) AUCHUILIMHbBI
(B T.4. 1O JIEKLIUSAM)

TpynoemkocTsb
(JIEeKIIMOHHBIE
3aHATHUSA), U

dopmMupyemble
KOMIIETEHIIUU

6 cemecTp

1 OcHOBBI (pu3HUECKUX
IPOLIECCOB B
MHUKPOBOJIHOBBIX
npubopax v ycTporcTBax

Onpenenenne nuanazona CBY, KBY, I'BY.
OcobeHHOCTH U KJ1accu(pUKaLus
npuOOpOB. YpaBHEHHUS, XapaKTEPHU3YIOLIHE
B3aUMO/ICHCTBHE 3apsKEHHBIX YaCTHI] C
AJIEKTPOMArHUTHBIMU 1oJisiMU. [IponeTHbie
SBJICHUA KaK (pakTop, OrpaHMYUBAIOIINN
ObIcTpoJeiicTBHE MPUOOPOB U

OTpe eI KOHCTPYKIIHIO
AIIEKTPOAMHAMHUYECKON CUCTEMBI
npubopoB.HaBeieHHbIE TOKH BO BHEIIHEH
LENH [IPU ABHXKEHUH CBOOOIHBIX 3apsi/IOB.
Mertob! ynpaBieHus: HIOTOKAMU
3apsDKEHHBIX YacTull. MeTos
JUHAMUYecKoro ynpasieHus.Otoop
HHEPIUU OT MOTOKA 3aPsLKEHHBIX YacTHUIL.
[Tpeobpa3oBanue YHEPTHil B
MHUKPOBOJIHOBBIX TprOopax. OCHOBHbIE
napamMeTpbl MUKPOBOJIHOBBIX
npubopoB.JKkBHUBaNICHTHBIE cxeMbl CBY
npuOOpOB.

4

I1K-3

Hroro

2 DIEeKTpOIMHAMUYECKHUE
CHCTEMBI B
MHUKPOBOJTHOBBIX
mpudopax U yCTPOHUCTBAX.

DNEeKTPOIUHAMUYECKHE CUCTEMBI
PE30HAHCHBIX U HE PE30HAHCHBIX
npubopoB. KoHCTpyKINH, MapamMeTpsl,
METO/Ibl pacuera napaMmeTpoB. PesoHaTopsl
JUTSI MUKPOBOJIHOBBIX IPUOOPOB.
Pe3onaropnas cucrema
MarHeTpoHOB.3aMe ISIOIINE CUCTEMBI IS
HE PE30HAHCHBIX TPHUOOPOB.

I1K-3

Hroro

3 Pe3oHaHCcHBIE TPUOOPHI.

IIposieTHBIE M OTpakaTeJIbHBIE KIIUCTPOHBI:
npuHuMn aecteus. [Ipumenenne
KIIMCTPOHA B KQYECTBE yCHIIUTEIIA,
YMHOXKUTEJIS 4aCTOTBI, TEHEPATOPA.
XapaKTEepUCTUKU U TIapAMETPHI.
KoHcTpykunn KIMcTpoHOB.I pynnupoBka
JJIEKTPOHOB B IIPOCTPAHCTBE
B3aUMOJICVCTBUSA U YCIIOBUSA
caMOBO30YKJICHHsI MarHeTpoHa. PexxuMel
paboThI U yCIOBHUS CAMOBO30Y KICHHS
MarHeTpoHa. OCHOBHbIE XapaKTEPUCTUKU U
napameTpsl. KOHCTpYKIIMM MarHETPOHOB.

[1K-3

Hroro
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4 He pe3oHaHCHBIE Cxema ycTpoiicTBa JiaMIl Oeryiiei BOJIHbI U 3 [1K-3
puOOpBHI. oOpatHo# BosiHbI TUnA O.
Munnatropusanus nami. KoHcTpykuuu
namn Oeryuieil BoJHbl ¥ 00paTHOM BOJIHBI
tunos O u M. Ilpunnun nefictBus.
OcCHOBHBIE XapaKTEPUCTUKH U NTapaMETPhI
puOOpPOB.
Hroro 3
5 ITpubopsl ¢ ITonynpoBOIHUKOBBIE TUOABI C I1K-3
KBa3UCTaTUYECKUM MIOJIO’KUTEIBHBIM U OTPULIATEIbHBIM
YIPaBIEHUEM JUHAMHYECKUM CONPOTUBIICHUEM.
AJIEKTPOHHBIM IOTOKOM | ['eHepaTope! Ha nosynpoBogHUKOBEIX CBY
auozaax. YcinoBus Bo3OykaeHus. Pesxxumbl
paboThl, paboyasi 4aCTOTa U BBIXOJHAS
MOIIHOCTb. DKBUBAJICHTHBIE CXEMBI.
Hroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Ha3zBanus paznenos (Tem) HanmenoBanue npakrtuueckux | Tpynoemkocts, | @opmupyemsie
JUCLIUTUINHBI 3aHATUH (CEeMHHApOB) q KOMIIETEHIINH
6 cemecTp
1 OcHoBBI (hpu3nyYECKUX VYrael nposnera, HaBeEHHbBIE TOKH, 4 [1K-3
IIPOLIECCOB B MUKPOBOJIHOBBIX | [IPOBOJUMOCTD ITPHOOPOB,
pudopax M yCTPOMCTBaX SKBUBAJICHTHBIE CXEMBI TPHUOOPOB.
Hroro 4
2 DAEeKTpOIMHAMHYECKUE Pezonatopsl. 3ameistonue 4 [1K-3
CUCTEMBI B MUKPOBOJIHOBBIX cucTtembl. BeIBoJbI SHEPTrUYM HA
npubopax u yCTpOHCTBAX. JMHUM Nlepeiauul (BOJTHOBO/IBI,
KOaKCHaJIbHbIE JIUHUH,
MOJIOCKOBBIE).
Hroro 4
3 Pe3zoHaHCHBIE IPUOOPBI. Pacuer BBIXOJHBIX ITApaMETPOB 4 [1K-3
KJIMCTPOHOB ¥ MarHETPOHOB.
HUrtoro 4
4 He pe3onaHcHbIe TpuOOpbl. | Pacder BRIXOIHBIX MapaMeTPOB 4 I1K-3
JamIl Oerymieil BOJIHBI M1 OOpaTHOM.
Hroro 4
5 IIpubopst ¢ PacueT BBIXOIHBIX ITapaMeTPOB 2 I1K-3
KBa3UCTaTUYECKUM TreHEepaToOpOB Ha
YIIPaBICHUEM DJIEKTPOHHBIM 0JIyIpoBOAHKUKOBBIX CBY
IIOTOKOM UOJIaX.
Hroro 2
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHS
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HaumenoBanue 1abopatopHbIX paboT MpHUBEACHO B TadnuIe 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

HasBanus paznenos (Tem) HanmenoBanue nabopaTopHbIx ®opmupyemsbie
JUCIUILIMHBI pabor Tpynoemrocts, 1 KOMIIETEHIIUH
6 cemecTp
3 Pe3zoHaHCcHBIE IPUOOPBI. HccnenoBanue MarHeTpoHa 4 I1K-3
HccnenoBanue oTpaxareabHOrO 4 [1K-3
KIIMCTPOHA
Hroro 8
4 He pe3onancueie npubopsl. |MccrienoBanue yCUIUTEIbHON I1K-3
JIBB Tuna O
Hroro 4
5 IIpubops ¢ Uccnenosanus reneparopa Ha 4 I1K-3
KBa3MCTaTHUECKUM nuoze 'anna
yIpaBJIEHUEM 3JIEKTPOHHBIM
HOTOKOM Hroro 4
Hroro 3a cemectp 16
Utoro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael caMmocTosTeNbHOM paboThL, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPEICTABIECHBI B

tabmuie 5.6.
Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
HazBanus pasnesnoB (Tem) Braer . Tpynoemkocts, | DopMuUpyemblie Dopmbl
JUCIUTTAHBI CAMOCTOATCIIRHON q KOMIETEHIINH KOHTPOJIS
paboThl
6 cemecTp
1 OcHOBBI (pru3HUECKUX IToaroToBka k 4 [1K-3 TecTtupoBanue
IIPOLIECCOB B TECTUPOBAHUIO
MHUKPOBOIHOBBIX [ToaroroBka k 4 [1K-3 Kontponbhas
nprOOpax U yCTPOHCTBAX | KOHTPOIBHOM paboTe paborta
Hroro 8
2 Onexrponunamuueckue |[loarororka k 4 TIK-3 TectupoBanue
CHUCTEMHI B TECTUPOBAHUIO
MHUKPOBOIHOBBIX [ToaroroBka k 4 [1K-3 Kontponbhas
nprOOpax U yCTPOHCTBAX. |KOHTPOIBHOM paboTe paborta
Hroro 8
3 Pe3onancusie npubopsl. |[loaroroska k 4 ITK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 T1K-3 Kontponbhas
KOHTPOJIbHOHM paboTe paborta
IToaroroska k 8 [IK-3 JlaGopatopHas
naboparopHoii padore, paborta
HaIMCaHUE OTYeTa
Hroro 16
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4 He pe3oHaHCHbIE IToaroToBka k 4 [IK-3 TecTtupoBanue
puOOpBHI. TECTUPOBAHUIO
IToaroroBka x 4 T1K-3 KonTponbhas
KOHTPOJIbHOM paboTe paborta
IToaroroska k 4 [1K-3 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HamMcaHue oTyeTa
Hroro 12
5 IIpubops ¢ [ToaroroBka k 4 IK-3 TectupoBanue
KBa3UCTaTHYECKUM TECTUPOBAHUIO
yIIpaBJI€HHUEM IToaroroBka k 4 TIK-3 KountponbHas
DJICKTPOHHBIM IMOTOKOM | KOHTPOJILHOU paboTe pabota
[ToaroroBka k 4 [1K-3 JlabopaTopHas
naboparopHoit padore, pabora
HalMCcaHue OTYeTa
Hroro 12
Hroro 3a cemectp 56
[TonroroBka u cinaya 36 DKk3amMeH
HK3aMEHa
Hroro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,

U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (POPMUPYEMBIX NMPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Byl yueOHOI nesiTebHOCTH
dopmupyemble
JIab. Cam. @OopMBI KOHTPOJIS
KOMIIETEHITNH Jlek. 3aH. |[Ipak. 3aH.
pao. pao.
[1K-3 + + + + KonTponsHas padora,

Jlaboparopnas pabota,
TectupoBanue, Jk3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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. . | MakcumanbHBIH Oamt
MaxkcumanbHbIN MakcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
@DOopMBI KOHTPOJIIS 6amr Ha 1-y10 KT ¢ 0aut 3a mepuoz
2KT u Ha xoHeIl CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
6 cemecTp
Konrponbnas padora 5 5 5 15
Jlaboparopras paboTa 0 15 15 30
TectupoBanue 5 10 10 25
DK3amMeH 30
Htoro makcumyM 3a 10 30 30 100
epro.
7




Hapacratomum utorom 10 40 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. T'puropses, A. JI. MukpoBonHoBas Texauka / A. JI. I'puropseB. — Cankr-IlerepOypr : Jlans,
2023. — 244 c. — ISBN 978-5-507-44995-8. — Tekct : 3nexTpoHHBIN // JlaHB : 3IIEKTPOHHO-
OoubnroredyHas cucreMa [ DNeKTPOHHBIN pecypc]|: — Pesxkum moctyna: https://e.lanbook.com/book/276554

2. TIPUBOPBI 1 YCTPOMCTBA CBY, KBY U I'BY JIJMAITA30HOB: Yue6Hoe mocodue / A. M.
3ab6onmonkuit - 2023. 114 c¢. [DnexTpoHHBIUH pecypc]: — Pexum pngocryma:
https://edu.tusur.ru/publications/10542.

7.2. lonoTHUTE/IbHAS JIUTEPATypa

1. Bo6posckuit FO.JI. DnekTpoHHBIE, KBAHTOBBIC MPUOOPHI U MHUKPOAIJIESKTPOHUKA: YdueOHOe
nocooue i By3oB // pen. H.JI. ®enopor. — M.: Paano u cBa3b, 2002. — 560 c. (Hanuuue B OMOIHOTEKE
TYCVYP - 61 5k3.).

2. I'puropseB, A. JI. DnekTpoauHaMUKa ¥ MUKPOBOJIHOBAs TEXHUKA : YYEOHUK . — 2-€ U31. —
Cankrt-IletepOypr : Jlanp, 2022. — 704 c. [DnexTpoHHBINH pecypc]: — Pexum mocrtyma:
https://e.lanbook.com/book/210095.

7.3. YueOHO-MeTOAN4YeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. HUccnenoBanme oTpakaTeIbHOTO KIUCTpPOHA: PykoBOACTBO K yabopatopHoit padore / E. B.
[Tagycosa, XK. M. CoxkonoBa - 2011. 20 c. [DnexkTpoHHBIl pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/104.

CornacoBaHa Ha noptane N2 76513 8


https://e.lanbook.com/book/276554
https://edu.tusur.ru/publications/10542
https://e.lanbook.com/book/210095
https://edu.tusur.ru/publications/104

2. VccnenoBaHue yCWIMTEIIBHON JIaMITbl Oeryiel BoJHbI: PykoBoacTBO K tabopaTopHoit pabore /
K. M. Cokonosa, A. H. Hukudopos - 2011. 27 c. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/108.

3. Uccnenoanne CBY reneparopa Ha nuojne ['anna: PykoBoacTBo k mabopaTopHoii padorte / K.
M. CokonoBa, A. H. Hukudopos - 2011. 23 c. [DnekTpoHHbIl pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/110.

4. WccnenoBaHre MHOTOPE30OHATOPHOT'O MarHeTpoHa: PykoBoacTBO k nabopaTopHoii padote / E.
B. ITagycoBa, X. M. CoxkonoBa - 2011. 17 c. [DnekTpoHHbIli pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/109.

5. OcuoBbl CBY ay1ekTpoHHKH: Y4eOHO-METOIUUECKOE MOCOOUE MIJIs MPAKTUUECKUX 3aHATUH U
camMoCTOsTeNIbHOU paboThl / A. M. 3a6omonkuii - 2023. 115 c. [DnexkTpoHHBIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10541.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl 111 CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00yYaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM X 3[0POBBS U BOCHPUATHS HHOOPMALIUH.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM MIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUH NTUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHash ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

YyebHas nabopatopus "DIeKTpOHHBIX, KBaHTOBBIX 1 CBY mpubopoB": yueOHas ayauTopust st
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI TSl TPOBEICHUS 3aHATUN PAKTUIECKOTO
TUMa, yuyeOHasi ayIUTOpUS I MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE AJI1 KypPCOBOT'O MPOEKTUPOBAHUSI (BBITIOTHEHUS
KYpCOBBIX PaboT), MOMEIIEHHUE AJIsI TPOBEACHUS TPYMIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JIJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U MpoMexKyTouHoM arrtectaunu; 634034, Tomckas
o0mactb, T. Tomck, Bepumauna ynuna, a. 47, 329a ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ocuumnorpag Tektronix TDS 2012B;

- I'enepatop curnanos AKUII-3417/2 - 2 mr.;

- 'enepaTtop umnynbcoB ['5-54;

- Uctounuk nuranusgs GWINSTEK GPS-73030D - 2 mit.;

- Ocuumnorpad KEYSIGHT SDOX1204A;
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- 'enepatop curnanos ['4-126;

- Uctounuk nmranusg YUII-1;

- I'enepatop curnanos Anritsu MG3670G;

- Hacroromep Y2-32 - 2 mit.;

- Jlazep JIT'H-207A - 3 wir.;

- Ontrueckas ckambst OCK-3 - 3 miT.;

- Bonmbr™meTp nudposoit GDM-8145 - 2 mir.;

- Kommiekt mabopatopusix pabot o "®dypee-Ontuke" - 3 mrt.;
- [Tpoexrop;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyeOnast nabopatopust "DneKTpoHHBIX, KBaHTOBBIX 1 CBY mpubopos": yueOHas ayautopus s
MPOBECHUS 3aHATUN JEKIIHOHHOTO TUMA, Y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN Ja00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIECHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYILEr0o KOHTPOJ U MpoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumaunna ynuna, a. 47, 329a ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Ocuminorpag Tektronix TDS 2012B;

- 'eneparop curnanos AKNII-3417/2 - 2 mrt.;

- I'eneparop umnyinscos ['5-54;

- Uctounuk muranusgs GWINSTEK GPS-73030D - 2 mir.;

- Ocuumnorpad KEYSIGHT SDOX1204A;

- I'eneparop curnanos ['4-126;

- Uctounuk nuranus YUII-1;

- 'eneparop curnanos Anritsu MG3670G;

- Hacroromep YU2-32 - 2 mwrt;

- Jlazep JIT'H-207A - 3 wrt.;

- Ontnueckas ckambst OCK-3 - 3 mit.;

- Bonet™metp nudposoit GDM-8145 - 2 wir.;

- Kommuiext na6oparopusix padot no "®dypee-Onruke" - 3 mrT.;

- [Ipoexrop;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

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

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPBHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;
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- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 OcHOBBI (pu3HUECKUX [1K-3 KonTponbHas IIpuMepHBIil IepeyeHb
IIPOLIECCOB B MUKPOBOJIHOBBIX pabota BapHaHTOB (3a4aHUMN)
npubopax v ycTporcTBax KOHTPOJIBHBIX PabOT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
2 DNeKTpOIMHAMHYECKUE [IK-3 Konrtponbhas [IpumepHsIil nEpEYEHD
CHUCTEMBI B MUKPOBOJIHOBBIX pabota BapHaHTOB (3a4aHU)
npubopax v yCTpOHCTBAX. KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
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3 Pe3oHaHCcHBIE TPUOOPHI. [1K-3 KoHntposbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 He pe3oHaHCHBIC PUOOPHI. I1K-3 KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX PaboOT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
5 IIpubGopsl ¢ [1K-3 KonTponbHas [IpuMepHBIil IepeyeHb
KBa3UCTaTUYECKUM pabota BapHaHTOB (3aaHUI)
YIPaBIEHUEM JIEKTPOHHBIM KOHTPOJIBHBIX PaboOT
ITIOTOKOM JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHUU UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbBIE
OCBOCHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE PUMEHEHHE
yMEHHE HaBbIKOB

CornacoBaHa Ha noptane Ne¢ 76513 12



4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakue auHUU ceMeilcTBO BOJbTAMIIEPHBIX XapaKTEPUCTHK MarHeTpoOHa HAHOCATCS Ha Tpadux
napadoJIbl KPUTHYECKOTO PEeKUMa, TOMUMO CaMOM 1MapadoJibl?
1. TUHUS TOPOrOBOr0 HANPSKEHUS U JIMHUS HANPSDKEHUSI CHHXPOHU3AIINH;
2. MUHUH 00pa30BaHUs CIUIl U (HOPMUPOBAHHE TT-TUTIA KOJICOAHMIA;
3. IUHMS HANpPSHKEHUs] CHHXPOHU3AUU U TUHUS OajaHca;
4. nUHUS ABWXKEHUS MO LUKIIOM/IE U IMHUS HANPSHXKEHUS! CUHXPOHU3ALINH.
2. Kakyro Tpoliky BeKTOpoB cocTaBisitoT BekTopa E, H u Bektop [loiiHTHHTa?
OBICTPYIO;
BCEHAIIPABJICHHYO;
JeKapTOBY;
MpaBy1o;
. JIeByI0.
3. IlosicHuTe, Kakue GU3NYECKUE MPOLECCHl HE MPOUCXOIAT B MPOJETHOM KIMCTPOHE MPHU €Tro
pabore?
1. MoAymsIMS 1O IUIOTHOCTH;

Nk
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10.

1.

12.

13.

0oTOOp SHEPTHH;

MOJYJISILIUSL TI0 CKOPOCTH;

npeid HocuTenel 3apsia;

nepepacnpeielieHie HocuTesel 3aps/ia moJ| 1elCTBUEM OTPAKAIOIIETO MOJIS.

Kaxkue n3 momumepoB sBistoTcst Hanbosee npo3pauynbivi B CBY nuanazone?
1. monuA THICH;
2. TIOJWBUHUIL,
3. teduioH;
4. OpraHM4ecKoe CTEKJIO.

Kakoii Bug uMeeT ycinoBue « CHHXpOHHU3Ma» BOJIHBI M JIEKTPOHHOTO notoka B JIBBO?
1. Vp=Vo,
2. Vp=VO0,
3. Vp=VO0,
4. Vp=VO0=Vc.

N3Mepenne AU3IeKTpUYecKo MPOHUITAEMOCTH B KOAKCUAJIbHOW IMHUM OTHOCHUTCS?
1. x mpsIMBIM METOJaM;
2. K KOCBEHHBIM METOJIaM;
3. K MeTO/aM 3aMeIICHHS,
4. x 0OpaTHBIM METO/IaM.

BomnoBoe uncio onpexaensercs: GpopMynoii?
1. k=f/c,
2. k=wi/c,
3. k=w*c,
4. k=2*m/\.

TonuuHa CKUH cll0s onpeaesseTcs YMEHbIIEHUEM aMIUIUTY/Ibl AJIEKTPOMArHUTHBIX BOJIH 10

Mepe UX MPOHUKHOBEHUSI BIIIyOb IPOBOASIIEH CPEIbl B:
1. 2 pa3za,
2. 5 pa3s,
3. 10 pas3,
4. epas.

[TosicHuTe MPUHIUIT TUHAMUYECKOTO YIIPaBIEHUsI HOCUTENAMU 3apsiaa. B kakux mpubopax He

UCIOJIb3YETCS 3TOT MPUHIUN?
1. KiuctpoHnsl,
2. Jlammsl Geryieii BOTHBI,
3. Jlammbl 0OpaTHO# BOJIHEI,
4. MarHeTpoH»bl,
5. Juonpr.

Tunel koebaHU B IPSMOYTOJIHHOM BOJTHOBOIE?
1. TEM,
2. TMuTE,
3. EuH,
4. THM.

Tum xonedbaHuil B KOAKCUAIILHOM BOJIHOBOIE?
1. TEM,
2. TMuTE,
3. EuH,
4. THM.

DNeKTpOMarHUTHbIE BOJIHBI B IWJIMHIPUYECKOM BOJIHOBOIE?
1. TEM,
2. TMuTE,
3. EuH,
4. THM.

Kakoii mapameTp onpenenseTcss METOJIOM KOPOTKOTO 3aMbIKaHHS?
1. Koaddunment orpaxxenus,
2. KoaddummeHT npoxoxaeHus,
3. KoaddunmeHt B3auMoaeicTBu,
4. KoabdunueHT ycuneHusl.

i
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15.

16.

17.

18.
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23.
24.
25.
26.
27.
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B dyem npeumymiecTBa pe30HaTOPHBIX METOA0B?
1. BBICOKas UyBCTBUTEIBHOM JIsi 00BEKTOB, MAJIBIX MO0 CPABHEHUIO C JUTMHOM BOJIHBI,
2. BBICOKAsl YyBCTBUTEIBHOMU AJ11 00BEKTOB, OOJIBIINX MO CPABHEHUIO C ITTMHON BOJIHBI,
3. BBICOKas YyBCTBUTEJIBHOU ISl 0OBEKTOB B PE30HAHCHOW 00J1aCTH,
4. HE3aBUCUMOCTH PE3YyJIbTAaTOB U3MEPEHUH OT MOJOKEHUS 00PA3IIOB.

YKaxure CBs3b BEKTOPOB MArHUTHOTO TOJISI B MaTepUAIIBHOM cpeie?
1. D=LIE,
2. B=l/H,
3. B=pH,
4. D=pE.

VYKaxure CBs3b BEKTOPOB JIEKTPUUECKOTO OIS B MaTEpUaIbHOM cpee?
1. D=LIE,
2. B=l/H,
3. B=pH,
4. D=pE.

B 3a30pe nepBoro pe3oHaTopa MpoJIeTHOTO KJIWCTPOHA NMEPEMEHHOE I0Jie BO3/IEHCTBYET Ha

AIEKTPOHHBIN NOTOK. [losicHuTe, Kakie U3MEHEHHUs B MOTOKE He OyJIyT MPOUCXOAUTH MOCIE

MOKa MOTOK JIBMKETCS KO BTOPOMY pe30HaTOpy?
1. [peiid HocuTeneit 3apsaa,
2. Mopynsinus 1o CKOpoCTH,
3. Mopynsius 1o mioTHOCTH,
4. TIpeoOGpa3zoBaHUE SHEPTHH.

Kakue nuctouyHukm n3iy4eHus NpUMEHAIOTCS B TEpareprioBom crekrpomerpe STD-217
1. KnuctpoHsl,
2. MarHeTpOHBI,
3. nmamribl O€TyIIei BOJIHBI,
4. mamrmbl 0OpaTHOM BOJTHBI.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

OcHOBHBIE ypaBHEHUS AJIs aHAJIN3A [IPOLIECCOB.

Bpewms u yroa nposnera.

IIpocTpaHCTBEHHO-BPEMEHHBIE JUATPAMMBI.

Toxk Bo BHemHel nienin MBII. YpaBuenue u ¢opma HaBEZCHHOTO TOKA.
HapeneHnslli TOK MOAYJIUPOBAHHBIM IIOTOKOM.

OT100p >HEPrUM OT IBUKYIIMXCS HOCUTENEH 3apsa.

VYipaBieHue 3IEKTPOHHBIM ITIOTOKOM.

Pe3onaropsl.

3aMeUISIONINE CUCTEMBIL, TapaMEeTPbl U XapaKTEPUCTUKH.

Turel 3aMeUIAIOIUX CUCTEM.

. [Ipumenenne CBY-Harpesa.

. TpebGoBaHus K 3JEKTPOHHOM ITyIIIKE.

. Ilonepeyno orpaHnnyMBaronias CUCTEMA.

. DKBUBJICHTHAs CX€Ma I'eHepaTOPOB U YCHIIUTENEH ¢ pe30HAaHCHOM Kone0aTeTbHON CUCTEMOH.
. IIponeTHsli KIUCTPOH.

. BoznelicTBre 1101 IEpBOro pe3oHaTopa Ha dJIEKTPOHHBIN ITOTOK.

. OnextponHbii KIIJl nponeTHOro KINCTpoHa.

. Y CWINTEIbHBIN IIPOJIETHBIN KIUCTPOH.

. MHOrope3oHaTopHsbI€ NPOJIETHHIE KIUCTPOHBI.

. OTpaxxareabHble KIUCTPOHBI.

. Cxema ycrpoiictBa u npuniun aeiicrsust JIbBO.

. B3aumopelcTBus MoJis BOJHBI C 3JIEKTPOHAMM B «ropsiuem» pexume JIBBO (aunelinoe

npuOIMKEHHE).

Xapaxkrepuctuku JIbBO.

Jlammna o6patHoi#t Boaus! TUa O (JIOBO).

YCeTpoiicTBO MarHeTpoHa.

JIBI>KEHUE JIEKTPOHOB B CKPEIIEHHBIX MOJISX.

®opmMupoBaHHE MEKTPOHHBIX CI'YCTKOB. Y CIIOBHE CHHXPOHH3Ma B MarHeTpOHeE.
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28. Paboume xapakTepuCTUKH MarHeTpoHa.
29. Huonpl I'anna.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

O61e Bonpockl reHepaTopoB U ycunuteneit CBY.
KnucTtponst.

Jlammibl Gerymieit BoHbI 1 00paTHON BoiHBI O - THIIA.
[Tpubopst M — Tuna.

[TomympoBOTHUKOBBIE IPHUOOPHI.

Nk WD

9.1.4. Tembl J1a00paTOPHBIX PadoT

UccnenoBanue MarueTpoHa

HccnenoBanue oTpaxaTeIbHOTO KIUCTPOHA
Uccnenosanue ycunurensuoi JIbB tuna O
UccnenoBanus reneparopa Ha quoze ['anHa

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

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

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

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTATIaMHU, COJCPKAILUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JIUCUUIUINHBL

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

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

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

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

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

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

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJgaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U MHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTePHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa

K 3a4eTy, KOHTPOJIbHbIE paOOTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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