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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 6 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 56 56 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 JacoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 6

Tomck
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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).

HNunexc nuctumunel: b1.B.02.07.

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.
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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. [DnekrponHbI pecypc|: — Pexxum nocryma: https://e.lanbook.com/book/276554 .

2. TIPUBOPBI U1 YCTPOMCTBA CBY, KBY U I'BY JIMAITA30HOB: Yue6Hoe mocodue / A. M.
3abonmonkuit - 2023. 114 c¢. [DnexTpoHHBIH pecypc]: — Pexum ngocryma:
https://edu.tusur.ru/publications/10542.

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. Bo6posckuit FO.JI. DiekTpoHHBIE, KBAHTOBBIE MPUOOPHI U MHUKPOAIJIESKTPOHUKA: YdueOHOe
nocooue i By3oB // pen. H.JI. ®enopor. — M.: Paano u cBa3p, 2002. — 560 c. (Hanmuuue B OMOIHOTEKE
TYCVYP - 61 3k3.).

2. I'puropseB, A. JI. DnekTpoauHaMuKa U1 MUKPOBOJIHOBAsI TEXHUKA : YYEOHUK . — 2-€ U31I. —
Cankrt-IletepOypr : Jlanp, 2022. — 704 c. [DnexTpoHHBIH pecypc]: — Pexum nmocrtyma:
https://e.lanbook.com/book/210095.

7.3. YueOHO-MeTOAN4YeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

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

2. HccnenoBanue yCUIUTENHHOM JIaMITbl Oeryiiei BoJHbI: PykoBoICTBO K JabopaTopHO padote /
K. M. Cokonosa, A. H. Hukudopos - 2011. 27 c. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/108.
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3. Uccnenoanne CBY reneparopa Ha nuojne ['anna: PykoBoacTBo k mabopaTopHoii padore / K.
M. CokonoBa, A. H. Hukudopos - 2011. 23 c. [DnekTpoHHBIl pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/110.

4. WccnenoBaHre MHOTOPE30HATOPHOT'O MarHeTpoHa: PykoBoacTBO k abopaTopHoii padote / E.
B. ITagycoBa, X. M. CoxkonoBa - 2011. 17 c. [DnekTpoHHbIli pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/109.

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

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKIUOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOM
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

Yyebnas nabopatopus "DIeKTpOHHBIX, KBaHTOBBIX 1 CBY mpubopoB": yuebHas ayauTopust it
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHask ayAUTOPHSI TSl TPOBEICHUS 3aHATUN MPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpHUS I MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHasl ayAUTOPHUS A
MIPOBEACHUS 3aHSATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE AJI1 KypPCOBOT'O MPOEKTUPOBAHMUSI (BBITIOIHEHUS
KYpCOBBIX PaboT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYNIOBBIX U WHANBUAYATBHBIX KOHCYJIbTAIUM,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrtectaunu; 634034, Tomckas
obnactb, 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;

- 'enepatop curnanos ['4-126;

- Uctounuk nuranus YUII-1;

- I'eneparop curnanos Anritsu MG3670G;
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- Hacroromep Y2-32 - 2 mit.;

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

- Ontrueckas ckambst OCK-3 - 3 miT.;

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

- Kommekt mabopatopubix padot mo "®dypee-Ontuke" - 3 mrt.;
- [Tpoexrop;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTopHbBIX padoT

VYyeOnast nabopatopust "DneKTpoHHBIX, KBaHTOBBIX 1 CBY mpubopos": yueOHas ayautopus s
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, yueOHas ay JUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTHIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaO0OpPAaTOPHOIO THUIIA, yueOHas ayJuTopus s
MPOBECHUS 3aHATUI CEMMHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpOoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumaunna ynuna, a. 47, 329a ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- Ocmtorpad Tektronix TDS 2012B;

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

- I'eneparop umnynscos ['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 niudposoit GDM-8145 - 2 mwir.;

- Kommiext na6oparopusix padot no "®dypee-Onruke" - 3 mwrT.;

- [Ipoexrop;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe 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 o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

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

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUECHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT 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

CornacoBaHa Ha noptane Ne 79198 10



BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrennaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMUCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi uHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayauTOpHs, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIUMUCS C HAPYLIEHUSIMHU 3PEHUs TPEIYyCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUIEHHWSIMH ONMOPHO-ABUraTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMAlMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJEH ¢ MHBATUAHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3YyYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JJIsl TEKYIIer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂii (rem) igﬁﬁgfggr;;e ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 OcHoBBI (hu3MUYECKUX [1K-3 KontponbHas [IpuMepHbIii IEpeUeHb
MIPOLIECCOB B MUKPOBOJIHOBBIX pabota BapHaHTOB (3aaHUI)
npubopax u ycTpoicTBax KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
2 DIEeKTpOIMHAMUYECKHUE I1K-3 KonTtponbhas [IpumepHBIil nEepedyeHb
CHUCTEMBI B MUKPOBOJIHOBBIX pabota BapHaHTOB (3aaHUIA)
npubopax u yCTpoicTBax. KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
3 Pe3oHaHCHBIE IPUOOPEI. [1K-3 KonTponbHas IIpuMepHBIii IepeyeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PabOT
JlaGopatopHas Tembl m1abopaToOpHBIX padoT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
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4 He pe3oHaHCHbIE IPUOOPBHI. [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
5 IIpubopsi ¢ I1K-3 KonTtponbnas [IpuMepHBIii TEpeUeHb
KBa3HCTAaTHYECKUM pabora BapUaAHTOB (3aaHui)
YIOpaBIEHUEM IIEKTPOHHBIM KOHTPOJIbHBIX paboT
MTOTOKOM JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 1O

JTHUCITUTUTNHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0rrue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMATHYECKOe
CYMMBI 0aJIoB OCYILECTBIISIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopotio) ot 70% 1o c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEeMaTHYECKOe
CYMMBbI 0aJIOB 3HAHUA MPUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabaua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

| Onenka | ®opMmyaupoBKa TpeOOBaHUI 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
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

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

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, 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. Kakue a1uHUU ceMeilCTBO BOJbTAMIIEPHBIX XapaKTEPUCTHK MarHeTpOHa HAHOCATCS Ha Tpadux
napaloJibl KPUTUYECKOTO peXUMa, TOMUMO caMoi mapaldosibl?
1. TUHUS TOPOrOBOIO HANPSKEHUS U JIMHUS HAPSHKEHUSI CHHXPOHU3AINH;
2. nuHUM 00pa30BaHUA CIIUI U POPMHUPOBAHUE T-THIA KOJEOAHU;
3. IUHMS HANpsOKEHUs] CHHXPOHU3AUHU U TUHUS OajaHca;
4. nUHUS ABWKEHUS MO LUKJIION/IE U IMHUS HANPSXKEHUS! CUHXPOHU3ALINH.
Kakyto tpoiiky BekTopoB cocTaBisoT BekTopa E, H u Bextop IloiinTunra?
1. OpicTpYIO;
2. BCEHAIIPaBJICHHYIO;
3. IEeKapToBY;
4. mpaBy1o;
5. JeBylo.
3. TlosicHuTe, Kakue GU3NUYECKHE MPOLECCHl HE MPOUCXOJAT B MPOJETHOM KIHCTPOHE MPH €ro
pabore?
1. MoAymsIMS MO TUIOTHOCTH;
2. oTOOp PHEPTHUu;
3. MOAYJSILHMS 110 CKOPOCTH;
4. nperid HOCHTENEH 3apsia;
5. mepepacrpeaerneHue HOCUTENEH 3apaia Mo AeUCTBUEM OTPAXKAFOIIETO MOJIS.
4. Kaxkue 3 nonumepoB sABISAIOTCA Hanbosee nmpo3paunsiMu B CBY nuanazone?
1. momuaTHUIICH;
2. TOJWBUHUIL,
3. TedoH;
4. opraHM4ecKkoe CTEKJIO.
5. Kaxkoit Bug uMeeT yclioBUe «CHHXPOHU3May BOJHBI U AJIEKTPOHHOTO moToka B JIBBO?
1. Vp=Vo,
2. Vp=Vo,
3. Vp=VO0,
4. Vp=V0=Vc.
N3mepenue nuaneKTpUYecKo MPOHUIIAEMOCTH B KOAKCHAJIbHOW JTMHUHM OTHOCUTCS?
l. x mpsAMBIM MeTO1aM;

N

o
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7.

8.

9.

10.

1.

12.

13.

2. K KOCBEHHBIM METOJIaM;
3. K MeTOo/aM 3aMeIICHHS,
4. x 0OpaTHBIM METO/IaM.
BomnoBoe uncino onpexaensercs: popMynoii?
1. k=flc,
2. k=wi/c,
3. k=w*c,
4. k=2*m/\.
TonmuHa CKUH CI0ST ONPEENSIETCS YMEHBIICHUEM aMIUIUTY Il 3JICKTPOMArHUTHBIX BOJIH T10

Mepe UX MPOHUKHOBEHHUSI BIIIyOb MPOBOASILEH CPEIbl B:

1. 2 pa3za,
2. 5 pa3s,
3. 10 pas3,
4. epas.
[TosicHuTe MPUHIUIT TUHAMUYECKOTO YIIPaBJIEHUsI HOCUTENAMU 3apsiia. B kakux mpubopax He

UCIOJIb3YETCS TOT NMPUHIUN?

1. KiuctpoHnsl,
2. Jlammsl Geryieii BOTHBI,
3. Jlammbl 0OpaTHOI BOJIHEI,
4. MarHeTpoH»l,
5. Juonpr.
Tunel konebaHU B IPSMOYTOJIHHOM BOJTHOBOIE?
1. TEM,
2. TMuTE,
3. EuH,
4. THM.
Tum xonebaHuil B KOAKCUAIILHOM BOJIHOBOIE?
1. TEM,
2. TMuTE,
3. EuH,
4. THM.
DNeKTpOMarHUTHbIE BOJIHBI B IUJIMHIPUYECKOM BOJHOBOIE?
1. TEM,
2. TMuTE,
3. EuH,
4. THM.
Kakoii mapameTp onpenenseTcss METOJIOM KOPOTKOTO 3aMbIKaHHS?
1. Koaddunment orpaxxenus,
2. KoaddummeHT npoxoxaeHus,
3. KoaddunueHt B3anMoaeicTBuA,
4. KoabdunueHT ycuneHusl.

14. B yem npenmyniecTBa pe30HATOPHBIX METOJIOB?

15.

16.

17.

1. BBICOKasi UyBCTBUTEIBHOM JJIsi 00BEKTOB, MAJIBIX MO0 CPABHEHUIO C JUTMHOM BOJIHBI,
2. BBICOKAsi YyBCTBUTEIBHOMN AJ11 00BEKTOB, OOJIBIINX MO CPABHEHUIO C ITTMHON BOJIHBI,
3. BBICOKAs YyBCTBUTEIBHOM ISl 0OBEKTOB B PE30HAHCHOW 00J1aCTH,
4. HE3aBUCUMOCTH PE3YyJIbTAaTOB U3MEPEHUI OT MOJOKEHUS 00PA3IIOB.
YKaxure CBsI3b BEKTOPOB MArHUTHOTO TOJISI B MAaTepUAIIBHOU cpejie?
1. D=LIE,
2. B=l/H,
3. B=pH,
4. D=pE.
VYKaxure CBsA3b BEKTOPOB JIEKTPUUYECKOTO OISl 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
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18.

[N I N T N T e e
N — OOV Pk~ WK —

23.
24.
25.
26.
27.
28.
29.

NhEWOD =

L=

[S—
SOV R WD =

AIEKTPOHHBIN NOTOK. [losicHuTe, Kakie U3MEHEHHUs B MOTOKE HEe OyJyT MPOUCXOAUTH MOCIE
MOKa MOTOK JBHKETCS KO BTOPOMY pe30HaTOpy?
1. [peiid nHocuTeneit 3apsaa,
2. Mopynsinus 1o CKOpoCTH,
3. Mopyndius 1o miIoTHOCTH,
4. TIpeoOpa3zoBaHUE SHEPTHH.
Kakue nuctouyHukm n3iy4eHus NpUMEHIIOTCA B TEpareprioBom crekrpomerpe STD-217
1. KnuctpoHsl,
2. MarHeTpOHBI,
3. ;mamribl O€TyIIei BOJIHBI,
4. mamrmbl 0OpaTHON BOJIHBI.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

OcHOBHBIE ypaBHEHUS AJIs aHAJIN3A [IPOLIECCOB.

Bpewms u yroa nposnera.

IIpocTpaHCTBEHHO-BPEMEHHBIE JUATPAMMBI.

Tok Bo BHemHel nienin MBII. YpaBuenue u ¢opma HaBEZCHHOTO TOKa.
HaseneHHslli TOK MOAYJIMPOBAHHBIM IIOTOKOM.

OT100p >HEPruu OT IBUKYIIMXCS HOCUTENEH 3apsa.

VYipaBieHue 3IEKTPOHHBIM ITIOTOKOM.

Pe3onaropsl.

3aMeUISI0NINE CUCTEMBL, TapaMEeTPbl U XapaKTEPUCTUKH.

Turmel 3aMeUIAI0OIUX CUCTEM.

. [Ipumenenne CBY-Harpesa.

. TpebGoBaHus K 3JEKTPOHHOMH ITyIIIKE.

. Ilonepeyno orpanuyuBaronias CUCTEMA.

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

. BoznelicTue 1101 epBOro pe3oHaTopa Ha dJIEKTPOHHBIN ITOTOK.

. OnektponHbii KII/l nponeTHOro KINCTpoHa.

. Y CWINATEIBHBIN IIPOJIETHBIN KIMCTPOH.

. MHOrope3oHaTopHsbI€ NIPOJIETHBIE KIUCTPOHBI.

. OTpaxxarenabHble KIUCTPOHBI.

. Cxema ycrpoiicTBa u npuniun aeiicraust JIbBO.

. B3aumopelcTBus MoJisl BOJHBI C 3JIEKTPOHAMM B «ropsiuem» pexume JIBBO (nunelinoe

npuOIMKEHHE).

Xapaxkrepuctuku JIbBO.

Jlamma o6patHoii Boubl Trma O (JIOBO).

YCeTpoiicTBO MarHeTpoHa.

JIBUKEHME IEKTPOHOB B CKPELICHHBIX MOJISX.

DOopMHUPOBAaHUE IEKTPOHHBIX CI'YCTKOB. Y CJIOBUE CHHXPOHM3Ma B MarHETPOHE.
Paboune xapakTepuCTUKHA MarHeTpOHa.

Jluonarl I'anHa.

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBHBIX padoT

OO6mure Bompockl renepaTopoB U ycunureneir CBY.
Knuctposnsi.

Jlammibr Geryiieit BoJHbI 1 00paTHOW BOHBI O - THMA.
[TpuGopsr M — Tuna.

[TorynpoBOIHUKOBBIE TPUOOPBHI.

9.1.4. Tembl 1a00paTOPHBIX padoOT

HccenenoBanue MarueTposa

HccnenoBanue 0TpaxaTeIbHOTO KIMCTPOHA
Hccnenosanue ycunurenbHo JIBB tuna O
HccenenoBanus reveparopa Ha quoae ['anna
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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