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1 BBenenue

Pabouas mporpamma u (OHJ OLEHOYHBIX CPEICTB TUCHMILIMHBI «CXEMOTEXHUKa» CO-
CTaBJICHbI B COOTBETCTBUHU C TPEOOBAHUAMHU (eIepalibHOTO TOCYIaPCTBEHHOI'O 00pa30BaTeIbHO-
ro CTaHJapTa, YTBEp)KIECHHOro mpukazoM MuHoOpHayku Poccuiickoit @enepauun 927 ot 19
ceHTs0ps 2017 r., 1 OCHOBHOW NMPOQeCCHOHAIBHONW 00pa30BaTEIIbHONW MPOTPAMMBbI TIOATOTOBKH
«IIpoexTupoBaHue 3IEKTPOHHBIX YCTPOMCTB» IO HarpaBieHHIO noArotoBku «11.03.04 Dnek-
TPOHUKA U HAHORJIEKTPOHHUKA.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIUAJIMUCT I1O TTPOEKTHUPOBAHUNIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
Mbl MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

H3-3 Metoabl cxeMoTexHUYecKoro nmpoektupoanus, H3-5 AnanoroBas cxeMOTEeXHUKa,
CXEMOTEXHHKA UMITYJIbCHBIX cxeM, H3-8 OCHOBBI IOIyIIPOBOJHUKOBOM CXEMOTEXHUKHU.

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIUAJIUCT I1O TTPOEKTHUPOBAHUIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O600mennas TpynoBas ¢yHkius: A Pa3zpaboTka NpUHIMIHAIBHONU JIEKTPUUECKOU CXe-
MBI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

H3-3 Metoapl cxemoTexHudeckoro mpoektupoBanusi, H3-5 Anamoropas cxeMOTEXHHKA,
CXEMOTEXHHKA UMITYJIbCHBIX cxeM, H3-8 OCHOBBI MOTYIPOBOJHIUKOBOM CXEMOTEXHHUKH.

3agaun @opMuUpOBaHUE HABBIKOB pacueTa M IPOEKTUPOBAHUSA  DJIEKTPOHHBIX
ARCHHILIHHBI YCTPOMCTB pa3anMyHOro GyHKIIMOHAJIBLHOIO Ha3HAYEHUS
OcHoBHbIE [TpyHIMI NEHCTBUS YCUIIUTENSA
paszenbl / TeMbl | Kackazsl YCUJICHUS MOILIHOCTHU
AUCIHITAHBI Teopust 00paTHBIX CBA3EH
Bunel ycunureneit u npeodpasoBareneil 3J1eKTpUYECKUX CUTHAJIOB

2 IlepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUILIHHE (MOIYT10), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU A0CTHKEHHUS KOMIIeTeHIUi

ITponiecc n3yueHus TUCHUIUIMHBI «CXeMOTEXHUKA» HAIpaBJeH Ha (OPMHPOBAHUE Clie-
nyromux komnereHuuit B cootBercTBUM ¢ @PI'OC BO u ocHOBHOI 00pa3oBaTeabHON Mporpam-
Moii (Tabmuna 1):

Tabauna 1 — KoMnereHIIMM 1 HHAMKATOPBI X TOCTUKEHUS

KO,[[ 1 HAMMCHOBAHHE KOMIIC- I/IH,ZLI/II(E[TOpLI JAOCTHIKCHUA HJ'IaHI/IpyeMBIC PE3YIbTAaThI
TCHIIMHN O6y‘~IeHI/I$[ 10 JUCIHHUITIINHE

[IpodeccronanbHble

[TK-2 Cnocoben ocymectBuarsy | [IK-2.1 3naer npunuunel | 3HaTh  MOJYNPOBOJHUKOBYIO

KOHTPOJIb COOTBETCTBUS pa3pa- | IOCTPOCHUSI TEXHUYECKOIO | MUKPOCXEMOTEXHUKY M METO-
0aThIBa€MBIX MPOEKTOB M TEXHU- | 3aJIaHUS NIPH pa3paboTKe JIbl  pacuera  aHaJIOIOBBIX
YECKOM TOKYMEHTAIlUU CTaHJlap- | 3JIEKTPOHHBIX OJIOKOB YCTPOWCTB B COOTBETCTBHH C
TaM, TEXHUYECKUM YCIIOBUIM U TEXHUYECKHUM 3aJaHUuEM

JpYyT'MM HOPMaTUBHBIM JI0OKY- [IK-2.2 Ymeer ucnonb3o- | YMeTh NPOEKTUPOBATh (yHK-
MEHTaM BaTb HOPMaTUBHBIE U [IMOHAJIbHBIE OJIOKU U 0o(opM-

CIPaBOYHbIE IaHHBIE P | JISATh MPOEKTHYIO JOKYMEHTa-
pa3paboTKe IPOEeKTHO- LU0




KOHCTPYKTOPCKOM JTOKY-

MEHTaIuU
I1K-2.3 Bnaneer HaBbika- | Biagets HaBbIKamMu odopmuiie-
MU 0()OPMIICHUS TIPOCKT- | HUS IPOCKTHOW JOKYMEHTAIHH

HO-KOHCTPYKTOPCKOH J0-
KyMEHTAIH1 B COOTBET-
CTBHU CO CTaHdapTaMu

3 MecTO JUCUMIIIMHBI (MOIYJIS) B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuna «CxeMoTeXHUKay u3ydyaeTcs Ha 2 Kypce, 4 cemecTpe.

JucuuiuinHa BXOIUT B cocTaB Osoka 1 «JlucuuruinHel (MOAYNIN)» U OTHOCUTCA K 0a3o-
BOM 4acCTH.

3HaHUs, yMEHUS U HaBbIKU, C(OOPMUPOBAHHBIE IIPU U3YYEHUHU TUCLUIUIMHBI «CXeMOoTeX-
HUKa», OyyT BOCTpeOOBaHBI IPU U3YUYECHUH MOCIEAYIOMINX AUCIHHUILITNH: «AHATU3 U IPOESKTUPO-
BaHUE AHAJIOTOBBIX MHTErPAIbHBIX cXeM», «TeXHONOrus paguo4acTOTHOW HAEHTH(QUKALUN»,
«IIpoexTupoBaHue yCTpOMCTB Ha MHUKPOKOHTposuiepax», «CpeactBa oToOpaxeHus uHpopma-
un», «IIpoekTupoBaHue NEKTPOHHBIX cxem», «IIpom3BoacTBeHHast MpaKTHKA (TEXHOJIOTHYe-
cKas (MPOEKTHO-TEXHOJIOTUYECKas) MpakTuka)y», «lIponsBojacTBeHHas npakTuka (IpesauIioM-
Hasl IPaKTHKA)».

Juctmumia «CXeMOTEeXHHUKa» YaCTHYHO peanusyercs B (hopMe MpaKTHYECKOW IMOATrO-
TOBKH.

JucuumnnuHa «CXeMOTEeXHHKa» B paMKax BOCHUTATENbHOM paOoThl HampaBieHa Ha (op-
MHUpOBaHHE y 00yUarOIIUXCsl AKTUBHOM Ipa)IaHCKOW MO3MIIMH, YBRXKEHUS K IIpaBaM M CBOOOjaM
YeJIOBEKa, 3HAHUS IPAaBOBBIX OCHOB M 3aKOHOB, BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTU WJIU
YMEHUS apryMEHTHUPOBaTh, CAMOCTOATEIBHO MBICIUTh, Pa3BUBAE€T TBOPUYECTBO, NPO(PECCHOHATb-
HbIE YMEHUSI WJIK TBOPUYECKU Pa3BUTON JIUYHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHUM, OTBETCTBEHHO-
CTH 32 BBINOJIHEHHE Yy4eOHO-TIPOU3BOACTBEHHBIX 3aJaHUN U T. 1.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasa-
TesieM (110 BH/IaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0 PadoTy 00yUyarommxcst

O6mas Tpya0eMKOCTh (00beM) TUCHUILINHBI COCTaBsAeT 5 3.¢., 180 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHATHI MpeacTaB-
JIEHO B Tabiuie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0BeM TUCIUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO011ast TPYA0EMKOCTh AUCIUIITUHBI 180

KonTakTHas aynuTopHasi padoTa 00y4yawIuxcs ¢ npenogasaresiem (mo | 72
BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATUS JEeKIMOHHOT0 THNA (JISKIIMU W MHBIE yuyeOHbIe 3aHATH, npeny- | 30
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeaady YIeOHOH HHpOpMAIH ITe-
JArorMyecKuMu pabOTHHKAMH), B TOM 4YUCie B popMe MPaKTUYECKOH MO/I-




T'OTOBKH:

3aHSITHSI CEMUHAPCKOI0 THUNA (CEMUHApbI, MPAKTUYECKUE 3aHATHS, MpPaK-
TUKYMBI, JJaOOpaTopHbIe PadOThI, KOJUIOKBUYMBI M MHBIC aHAJOTHYHBIC 3a-
HSTHUS), B TOM 4uCie B (popMe MpaKTUYECKON MOATOTOBKHU:

42

CamocrosiTesibHAsi pa0doTa 00y4aloIUXCsl 1 KOHTAKTHAasi padoTa, BKIIO-
Yarolias TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO pPaboTy oO0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE€ WHIAUBUAYAJIbHbIE KOHCYIbTa-
[[MH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTeIHHON
cpele By3a

73

[TpomexxyTouHasi aTTecTanus 00yJarmuxcs — JKk3aMeH

35

5 Coaep:kaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKaJeMUYeCKHX YaCOB M BUI0B Y4eOHOM

padoThbI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTyIs)

Bunsl yueOHoM paboThl, BKIIIOYAs CaMOCTO-
ATEJIbHYIO0 pab0Ty 00y4aroIIuXCsi U TPYIO-
€MKOCTb (B yacax)
KonrakTHas paboTa npemnoaaBa- CPC
HaumenoBanue pa3feinos, TEM U COAEPKaHUE Ma- TeJIs ¢ 00yJaroUMMHCS
Tepuaa Jlekiuu | Cemmuap- | JlaGopa-
CKHE TOPHBIE
(mpaktu- | 3aHATHS
YECKUe
3aHSITHSL)
Paznes 1 IlpyHuun geicTBUs yCHINTEISA
Tema 1.1 IlpuHuMD AEUCTBUS YCHUIIMTEIBHBIX 1
ycTpoiicTB. IapameTpsl yCHIIMTENBHOIO KacKaa.
Tema 1.2 MHorokackagHble yCHJIUTENU. Xapak- 1
TEPUCTUKH MHOTOKACKAIHBIX YCHIIUTEIIEH.
Bo160p 1 000cHOBaHUE CTPYKTYPHOM CXEMBbI yCHU- 4%
JIUTENS
[TonroroBka K 3aHATHSM CEMHUHApCKOro THIIA,
U3Y4YE€HHUE TEOPETUYECKUX pa3/eJoB Kypca, BbI- 12
MOJIHEHHE POBEPOYHON pabOTHI
Pasnen 2 Kackaabl ycujieHust MOIIIHOCTH
Tema 2.1 YcunurenbHblil Kackag ¢ OOIIAM DMHT- 5
TEPOM
Tema 2.2 Pacuer pexnMa IOKOsSI MPOCTEHLIETO 1
Kackaja ¢ OOIIMM YMUTTEPOM
Tema 2.3 Kackaj ¢ o01IMM KOJJIEKTOPOM 2
Tema 2.4 BimsiHue MEXIYydJIEKTPOIHBIX E€MKO-
CTEH TPaH3UCTOPOB HA NapaMeTPhl YCHIINTEIbHBIX 1
kackasioB KackaJpl Ha OJIEBBIX TPAH3HCTOPAX
Tema 2.5 da3ounnBepcHbll Kackal. [Ipumenenue 5
TpaHCcQOPMATOPOB B YCHIIUTENbHBIX YCTPOICTBAX
Tema 2.6 TpeOoBaHMs K KacKajJaM YCUJICHHS 2




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHSA
YyecKue
3aQHSITHSL)
MOILIHOCTH. PexuMbl pa®oThl TpPaH3HCTOPOB B
KacKaJlax YCUWJIEHHs MOIIIHOCTH
Tema 2.7 OpHOTakTHBIM TpaHc)OpPMATOPHBIN
yCcUIHMTENh MOUIHOCTH. Kitaccudukanus aByX- 2
TaKTHBIX YCUJIMTEIEH MOLHOCTH.
Tema 2.8 Pabora 1ByXTakTHOIO Kackaja B pexu-
Me B. JIYM Ha TpaH3ucropax OJHOrO THUIIA IIPO- 2
BOJMMOCTH
Tema 2.9 JI[VYM Ha TpaH3UCTOpaxX pa3HOro THUIIA 2
IPOBOANMOCTH
YceunmuTensHbINH KacKal 1Mo cxeMe ¢ OOIM IMHT- 4%
TEpPOM
VYeunutenbHblil Kackaa 1o cxeme ¢ OOIUM KOJ- 4
JEKTOPOM
HccnenoBanne OecTpaHCPOPMATOPHOTO YCHIIU- 4%
TeJIsl MOLTHOCTH
Pacuer IByXTaKTHOIrO yCUIIUTEISE MOIHOCTH 8*
Pacuer npegokoHeYHOro Kackasia 8*
Pacuer kackaga DPOMEXKYTOUHOTO YCHUJIEHUS, g*
BXOJIHOT'O KacKaja
[TonroroBka K 3aHATHSM CEMHUHApCKOro THIIA,
U3Y4YE€HHUE TEOPETUYECKUX pa3/eJoB Kypca, BbI- 40
MOJIHEHHE POBEPOYHON pabOTHI
Pa3nes 3 Teopusi 00paTHBIX cBsA3eH
Tema 3.1 Busl 0OpaTHBIX CBSA3EH. 2
Tema 3.2 BnusHue oOpaTHBIX cBsi3el Ha mapa- 2
METPBI U XapaKTEPUCTUKU YCUIIUTEIEH.
HccnenoBaHre MHOTOKAaCKaJHOTO YCHJIMTENS C 4
00paTHBIMU CBSI3IMU
[TonroroBka K 3aHATHSIM CEMHUHApCKOTO THIIA,
U3YYEHHUE TEOPETUYECKUX PA3/EIOB Kypca, BbI- 10
MOJIHEHUE MPOBEPOYHON pabOThI
Pa3nesn 4 Buabl yennureneit 1 npeodpaszoBare-
JIed JIeKTPUYECKUX CUTHAJIOB
Tema 4.1 Ycunurenu NoCTOSSHHOTO TOKA. 2
Tema 4.2 [luddepeHumanbHble yCUIUTENH T1O- 9
CTOSIHHOTO TOKa
Tema 4.3 M30upaTenbHble YCHIUTEIH. 2
Tema 4.4 V3meputenbHble W IIUPOKOIOJIOCHBIE 5
YCUJINTENN
[TonroroBka K 3aHATHSIM CEMHUHAPCKOro THIIA, 10




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBaHMe pa3liesioB, TEM H COJIEPKAHHUE Ma- TEJIsI C 00YJaAIONIMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHUe TOpHBIC
(npaktu- | 3aHATHSA
YEeCKHe
3aQHSITHSL)
U3yUYCHHE TEOPETUUCCKHUX Pa3JICNIOB Kypca
WMuuBuyanbHas KOHCYJIbTAIHS 1
uToro 30 30 12 73
10 THCHMIJIHHE

* peannzyetcs B popMe MPAKTHUECKOH MOATOTOBKU

6 BaeaynuTopHas camocTosiTe/IbHAsI padoTa 00y4armMXCcs M0 JMCHUILIHHE (MOAY-
JI10)

[Tpu TuTaHUPOBAHMM CAMOCTOSTEIILHOM PaOOTHI CTYJCHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaTHCsI CIETYIOIIUM PACTIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC 9aCOB Ha CaMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBI caMOCTOSITETbHOI padoThI Koau4yecTBo yacoB
V3ydeHne TeopeTHIeCKUX pa3/ieoB TUCIMILTUHBI 20
[ToaroroBka K 3aHATUSM CEMHUHAPCKOTO TUTIA 20
IToaroroska u oopmieHne MpoBepOYHON PabOTHI 30
WNunuBuayanbHass KOHCYJIbTAIUS 1

73

7 OueHoYHbIE CpeICTBA /1JIsl IPOBEJAeHUS TEeKYIIero KOHTPOJIS U NPOMe:KYTOYHOM
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

@DOHJ OLIEHOYHBIX CPENCTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHUM WJIM MHBIX MaTepuanoB, HEOOXOAUMBIX IS
OLICHMBAHMSI PE3YJIbTAaTOB OOYyUEHHUS MO AUCHMILIMHE (MOJIYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YuedHo-meToanueckoe u HHPOPMALMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)

8.1 OcHoBHasi IuTEpaTypa

1 3abpoaun, 0.C. IIpomblnuieHHas 3ekTpoHuka: YueOHuk uist By3os. /FO.C. 3a-
O6poaun — Mockga : Beicmr. k., 2008. - 496 c.
2 Bonosuy, I'. Y. CxeMoTexHMKa aHAJIOTOBBIX U aHAJIOTO-IIM(PPOBBIX IEKTPOHHBIX

ycrpoiicts / I'. U. Bomouu. — 2-¢ m3a. — Capatos : [IpodobpazoBanue, 2020. — 634 ¢. — ISBN
978-5-4488-0123-5. — Tekct : »yeKTpOHHBIA // DnekTpoHHO-OMOnMMoTeyHas cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/91747.html (mara oOparmieHus:
31.05.2021). — Pexxum mocTyna: AJisi aBTOPH3HP. MOTb30BaTENeH
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3 AmHasioroBast CXeMOTEXHHUKa : [00pa30oBaTeNbHBINA Kypce Ha muatdopme «OTKpBITOE
obpazoBanue»]| / A.A. YxoB // OTkpbiToe 00pa3oBaHUE: HAIIMOHAIbHAS TUIAT(GOpPMa OTKPBITOTO
obpazoBanus. —  URL: https://openedu.ru/course/eltech/AnalogCD/ (natra  oOpaieHus:
30.03.2021)

4 OCHOBBI DJIEKTPOTEXHUKH U IJIEKTPOHUKHU : [0Opa3oBaTeNbHbIM Kypc Ha IUIaT-
dopme «OtkpeiToe obOpazoBanue»]| / C.B.Huxkudopos, A.C. Boxmunues, E.B. MowucelikuH,
FO.I'. Yerpsnues // OTkpbiToe 00pa3oBaHue: HAllMOHANIbHAS IIAaTGOopMa OTKPHITOrO 00pa3oBa-
uus. — URL: https://openedu.ru/course/urfu/ELB/ (nata obpamenwus: 30.03.2021)

S) [lapanos, A. B. Ananorosas cxeMoTexHHKa : pykoBoacTBo / A. B. lllapamos. —
Mocksa : TYCVYP, 2006. — 85 ¢. — Tekcr : anexkTpoHHbI // JIaHb : 37IeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/11525 (mata obpamenus: 30.03.2021). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

6 Kpacbko, A. C. CXeMOTEXHUKA aHAJIOIOBBIX 3JEKTPOHHBIX YCTPONCTB : yuyeOHOE
nocobue / A. C. Kpacbko. — Mocksa : TYCVYP, 2006. — 180 c. — ISBN 5-902958-05-9. — Texkcr :
AJIEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OUOIHOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/10930 (mara ob6pamenus: 30.03.2021). — Pexxum moctyma: ajis aBToO-
pH3. OJIB30BATEIEH.

7 Kannaes, B. A. OcHOBbI aHaNOroOBOM CXEMOTEXHHUKH : yuyeOHoe mocobue / B. A.
Kanmaes, K. B. Asmeesa. — Omck : OMI' VIIC, 2016. — 86 c. — ISBN 978-5-949-41149-0. —
Texcr: oanektponHsld / Jlamb :  2JeKTpoHHO-OMOamoreunas  cucrema. —  URL:

https://e.lanbook.com/book/129163 (nata obpamenus: 30.03.2021). — Pexxum foctyma: amst aB-
TOPH3. TI0JIb30BATEIICH.

8 HypkuH, B. B. CxemoTexHHKa aHAJIOTOBBIX 3JEKTPOHHBIX YCTPOMCTB : y4yeOHO-
metoaudeckoe nocobue / B.B. Jdypkun, C.B. Teipsikun, P.JO. benopyukuii. — HoBocubupck :
HI'TY, 2019. — 88 ¢. — ISBN 978-5-7782-3937-1. — TekcT : aneKkTpoHHbIH // JIaHb : 2IEKTPOHHO-

oubmuoreynass cucrema. — URL: https://e.lanbook.com/book/152143 (mara oOpateHus:
30.03.2021). — Pesxum ocTyna: 1Jisi aBTOPH3. MOJIb30BaTEICH.
9 HIycroB, M. A. CxemorexHuka. 500 ycTpoiicTB Ha aHAJIOTOBBIX MUKpOCXeMax /

M. A. lllycroB. — Cankt-IlerepOypr : Hayka u Texnuka, 2013. — 352 c. — ISBN 978-5-94387-
809-1. — Tekcr : nekTpoHHBIN // DnekTpoHHO-0ubIMOoTeyHast cuctema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/28845.html (mara o6pamenus: 30.03.2021). — Pexxum nocry-
ma: JJis aBTOPU3HP. MOJIb30BaTeNeit

10 Jlockytos, E. JI. CxeMOTEeXHMKA aHAJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB : yuyeOHOE
nocobue / E. JI. Jlockyro. — CapaToB : By3oBckoe obpazoBanue, 2016. — 264 c. — ISBN 2227-
8397. — Tekcr : anmeKkTpoHHEIHN // DnekTpoHHO-0nOMMoTeyHas cucremMa IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/44037.html (nata obpamenus: 30.03.2021). — Pexxum gocty-
na: JUIsi aBTOPU3UP. TIOIb30BaTENEH

11 Jlxeiime, Per Ilpomslmennas anekrponuka / Per Jxeiime. — 2-e uza. — CapaToB
: Ilpodobpazosanne, 2019. — 1136 c. — ISBN 978-5-4488-0058-0. — TekcT : 27eKTpOHHBIN //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiT]. — URL:

http://www.iprbookshop.ru/88007.html (nara o6pamenus: 30.03.2021). — Pexxum noctyma: asns
aBTOPHU3HP. MOIb30BATENEH

12 [IpompliniieHHas! IEKTPOHHUKA : yuyeOHoe mocooue / cocraputenu Jl. [[. Muxaii-
noB [u Ap.]. — Kazanp : KazaHckuii HallMOHANBHBINA UCCIEA0BATEIHCKUN TEXHOIOTUIECKUA YHHU-
Bepcutet, 2008. — 81 c. — ISBN 978-5-7882-0598-4. — Tekct : 3neKTpOHHBIH // DIEKTPOHHO-
oubmuoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/62504.html
(mata obpamenus: 30.03.2021). — Pexxum mocTyma: 1jist aBTOPU3UP. MOJIb30BaTeNeH

8.2 JlomoJHUTEbHASN JIUTEPATYpa
1 JIrobymkuna, H.H. Cxemorexnuka: yuae6. nocodue. /H.H. JlroOymkuna, B.B. Jla-
HOBEHKO, - Komcomonbck-Ha-Amype: ®I'BOY BITIO «KHATI'TY », 2013. - 146 c.


https://openedu.ru/course/bmstu/MGTU_3/
https://openedu.ru/course/bmstu/MGTU_3/
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8.3 MeToauueckue yKa3aHus JJIsl CTYJ€HTOB [0 OCBOECHUIO THCIUIJIMHBI

1 YceunuTeapHBIN Kackajl 1o CXeMe ¢ O0IUM SMHUTTEpOM: MeTomnueckne yKa3aHusl.
/C.H. I'pundensn, E.Il. UBankoBa, H.H. JlroOymkuna. — Komcomonbck-ua-Amype: TOYBITO
«KHAI'TY®», 2011. -8 c.

2 YcunuTenpHbIA Kackajl mo cxeMe ¢ O0IIMM KOJUIEKTOpoM: MeToaudeckne ykas3a-
nusa. /C.H. T'pundensn, E.Il. MBankoa, H.H. JlroOymkuna. — Komcomonbck-Ha-Amype:
I'OYBIIO «KHAI'TY», 2011. -8 c.

3 Uccnenoanne OecTpaHchOpMaTOPHOTO YCHIIMTEIS MOUIHOCTH: MeTtoauueckue

ykazanus. /C.H. I'puncensn, E.II. UBankoBa, H.H. JlroOymkuna. — Komcomonbck-Ha-Amype
OI'bOY BIIO «KHAI'TY», 2012. — 8 c.

4 Uccnenoanne nuddepeHNaIbHOTO YCHIUTEIFHOTO KacKaga Ha OWIOJISPHOM
Tpansuctope. Meroauueckue ykasanus. / H.H. JlwoOymkuna. — Komcomonbck-Ha-Amype:
®I'BOY BIIO «KHAI'TY», 2012. — 8 c.

5 HccnenoBanre MHOTOKAaCKaJHOTO YCUIIUTENS ¢ OOpaTHBIMH CBA3SIMU: Meroauue-
ckue ykazanws. /H.H. JlroOymkuaa. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT TV,
2017.-8c.

8.4 CoBpemeHHbIe TpodeccHOHATbHbIE 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPa-
BOYHbBIE CHCTEMbI, HCIO0JIb3yeMble MPH 0CYIIeCTBIEHNH 00pa30BaTeIbHOI0
npoiuecca no AUCHUIINHE

1) DnexrponHo-6ubaKOTeYHas cucteMa ZNANIUM.COM - http://www.znanium.com

2) DnektpoHHO-OMOMMOTeuHas ciuctema IPRbooks - http://www.iprbookshop.ru

3) HudopmanmoHHo-cripaBoyHas cucrema «KOHCYIBTaHT ILIFOCH.

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX /JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs)

Hayuno-o6pa3zoBarenbhbiii mopran TYCYP https://edu.tusur.ru/publications/938
Enunoe OKHO J0oCTyma K o0pa3oBarebHbIM pecypcam

http://window.edu.ru/resource/204/25204
8.6 JIuleH3MOHHOE U CBOOOJHO pacnpocTpaHsieMoe IPOorpaMMHoe odecneyeHue,
HCNOJIb3yeMoe NPU OCYIIeCTBJIeHUH 00pPa30BaTeIbLHOrO NMpoiecca mo AUCHH-

IJIMHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOr0 00eCeyeHHsI

Haumenoanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS

OpenOffice CBOGOI[HB.}I JIMICH3UA, YCIIOBUSA HCIIOJIb30BaAHUA IO CCBUIKE!:
https://www.openoffice.org/license.html

[Iporpamma myisi MoxmenupoBa- | AkajgemMuueckas JuieH3us, noropop  AD44Ne007/11 ot
HUS U aHanmu3a paboTsl 3nek- | 12.12.2016

tpuueckux  cxem  FESTO
FluidSim E

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHE YCIOBUSA

Opranmzanys 00pa3oBaTeIbLHOTO MPOIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
MUcaHNeM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEeMUYECKHI Yac YCTAHABIMBAETCA MPOJOJKUTENBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEH WHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKToOpuH OOydaro-
IIUICST IMEET TIPaBO Ha Mepe3adyeT COOTBETCTBYIONMIMX AUCIUILIAH B MTPO(ECCHOHATBHBIX MOTY-


http://www.znanium.com/
https://edu.tusur.ru/publications/938
http://window.edu.ru/resource/204/25204
https://www.openoffice.org/license.html
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JIeil, OCBOEHHBIX B MPOIIECCe MPEANISCTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX IOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbIi mpolecc IpH MpenojaBaHui Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
IIMOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunuoH-
HBIC O6pa3OBaTeJIbHBIe TCXHOJIOTUU MPCACTABJICHBI JICKIUAMU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONB3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3anatuil. Mudopmamonase
00pa3oBaTe/IbHbIE TEXHOJOIMH PEAIU3YIOTCS IMYTEM aKTUBU3ALUU CAMOCTOSATENLHOW pPabOThI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOI cpene.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIEKIIMOHHBIN KypC MPEanoaracT CUCTeMaTU3MPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB y4eOHOrO IJIaHa.

Ha nepBoii nekuuu ekTop 00s3aH MpeaynpeIuTh CTYI€HTOB, IPUMEHUTEIFHO K KaKOMY
06a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM MH(pOpMAIMKU U 00eCIeunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IPHU 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4YeM 3TO TpedyeTcst OONBITMHCTBY CTYEHTOB Ha CAMOCTOSTEIIbHOE N3yUeHUE MaTepHraa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CemuHapCKue 3aHATHS MPEJCTABISIOT COOON JETaTH3aIHIO JIEKITHOHHOTO TEOPETUIECKO-
ro MaTepuasa, IpoOBOJATCS B LEJIAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/eiibl.

OcHoBHO# (hopMOHi TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHHe Hauboee mpooieM-
HBIX U CIIO’)KHBIX BOIPOCOB 10 OTAEIBHBIM TE€MaM, a TakXke pa300p NPUMEpOB U CUTyallUd B
ayJIUTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH MpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIH U KOHCYJIbTUPOBAHHUE CTYACHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, Mpe/AaraeMble Mperno aBaTeseM;

- y4aCTHE B JUCKYCCHUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B IIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJ]aHUi, BBIOJHEHHBIX Ha CEMHUHApCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAHUH, yMEHUH 0€3 HEMOCPEICTBEHHOIO Y4acTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEILHOCTH 00yUYaroIerocs.

Lenu camocTosTENbHOM pabOTHI:

- CUCTEMATH3alMsl ¥ 3aKPEIJICHUE TOJYYEHHBIX TEOPETUUECKUX 3HAHUI U MPaKTUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiupeHne TEOPEeTHUECKUX 3HaHUH;

- (popMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIEUAJIBHYIO JINTEPATYPY;
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- pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aluHy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAIbHO WIN TPYNIIaMU CTY-
JICHTOB B 3aBHCUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorus opraHu3aniy CaMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOUAET UCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUAITbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXET
IPOXOJUTH B MMCbMEHHOM, YCTHOW MIJIM CMELIaHHOH (opme.

CTyneHTbl JOJDKHBI NOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKpEIICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHHM, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIEICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypPHI.

9.5 MeTtoanueckue yKkazaHus JJisi 00y4aroMXcs 0 OCBOEHHI0 THCHMILINHBI

[Tpu M3y4eHun AUCHUILTIHBI 00YYarOIIUMCS IIETIECO00Pa3HO BHIMOIHATE CICAYIONINE pe-
KOMEH/IallUHU:

1. U3ydyenue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-mubo pasena no yueOHUKY UM KOHCIIEKTHBIM MaTepHaliaM
PEKOMEHAYETCs 110 MaMsATHU BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEIECHUS, TIOHATUS pa3/e-
na.

3. Ocoboe BHUMaHKE CIIEyeT YACTUTH BHIIIOJHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHSITH-
M U UHAUBUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemaTvka BOIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBateneM. VMM ke aroTcs UCTOYHHMKY (B MEPBYIO OYepe/lb BHOBb M3JaHHBIC B MIEPHOIUIECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 IOHUMAHUS BOIIPOCOB, 03BYUEHHBIX Ha JIEKIUH.

[Tpu camocTosATEIbHON TPOPAOOTKE Kypca 00yUYaIOUTUeCs TOJIKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNICHHS U (haKThI;

- MOBTOPUThH 3aKOHCHEKTUPOBAHHBIM HA JEKIMOHHOM 3aHSITHM MaTepuaj U JIONOJIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3Y4YUTh PEKOMEHAOBAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, AHHOTAI[UU U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSITEIBHO BBINOJIHATD 3a/1aHHsI, AHAJIOTMYHbIE TIPEIJIaraéMbIM Ha 3aHATHUAX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepralibl (JOH/IA OLIEHOYHBIX CPEJCTB.

10 Onmncanne MaTepHaJbHO-TEXHHYECKOI0 odecredyeHns1, He00X0MMOro0 1JIsl 0CY-
IIeCTBJICHHUA 00pPa30BaTEJBLHOIO MPOLECCa 10 AUCHHUILINHE (MOLYJII0)

10.1 Y4eOHo-1200paTopHOE 000pyI0BaHUE
Tab6nuia 6 — I[lepeyens o6opynoBanus JabopaTopun

HaumenoBanue AyaAUuTOpUH

Aynutopus (naBopatopi) Hcnonszyemoe o6opyaoBaHue
304/3 JlaGopatopuss  snekrponHoit | Crenn 87JI-01 ans mposeneHust gabopaTOpHO-
TEXHHUKH (Meua) MIPAKTUYECKHUX pabOT MO PaJMOTEXHUKE

Ocuusutorpad C1-178

Crenn "Dnexrponnka" HTII-05

10.2 TexHu4eckue U 3JIEKTPOHHbIE CPEACTBA 00yUeHHUS
[Tpu npoBeneHnn 3aHATUH UCHIOIB3YETCs ayAUTOpHUs, 000pyI0OBaHHAs IIPOEKTOPOM (CTa-
[MOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npeseHTtanuii. Kpome Toro, nmpu nposeneHuu
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JICKIIUN U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMITBIOTEP ¢ YCTAHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCTiedYeHUEM I IEMOHCTPALMK MTPE3ECHTAIH.
CamocrosiTesibHas padoTa.

[TomereHust Al CaMOCTOSTENbHON pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJIFOUYCHHS K ceTH «MHTepHeT» U JOCTYIIOM K 3JIEKTPOHHON MH(OpMAIMOHHO-
obOpazoBarenbHoi cpene KHATY:

- yutansHbIi 3a1 HTB KHATL'Y;

- KOMIIbIOTepHBIE Kiacchl (aya. 211, 213 xopmyc Ne 3).

11 Unnie cBexenus

MeTtoauyecKkue peKOMeHAAINHU 110 00y4eHHIO JIUI] C OTPAHUYEHHBIMHU BO3MOKHO-
CTSIMH 310POBbSI M HHBAJIH/0B

OcBoeHME MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[J0OPOBBS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYArOIIMMUCS, TaK M B OTIEIbHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS 7S TOJTydeHus: 00pa3oBaHusl 00y4YaroMMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOYKHOCTSMH 3/10POBBS.

[Ipodeccopcko-nenarornyeckuii coctaB 3HAKOMHUTCSI C MCUXOJI0r0-(hU3HOIOTTUECKUMHU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMIMTAllUU WHBANUAOB (Mpu Hanuuuu). [Ipu Heob-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAaMH, ICHUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTrcTBUUM ¢ MeToAMYeCKUMHU pekoMeHaanusIMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpeanoiaraeTcsi HCIoiIb30BaTh COLMATbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METO/ABI 00YUEHHUSI, TEXHOJOTUU COLIMOKYIbTYPHON peaduInuTalMM C LEJIbI0 OKa3a-
HUS TIOMOIIIM B YCTAaHOBIICHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUI C APYTUMU CTYCH-
TaMH, CO3JJaHUH KOM(pOPTHOTO ICUXOJIOTUIECKOTO KIMMaTa B cTyneH4eckoi rpymme. [logbop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIIOJNB30BAaHUEM CHEIHATBHBIX TEXHHYECKUX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
00y4yeHHs OOILIEro M CIEeUaIbHOTO Ha3Ha4eHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIHOJIb30-
BaHus). MarepualbHO-TEXHUYECKOE OOeclieueHne MpeaycMaTpuBaeT NpUCIOCOOIeHUE ayIUuTo-
puii k Hyxaam nun ¢ OB3.

®dopma npoBeACHUS aTTECTAllMM JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NIecKux ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma Mpe1oCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WM DJIEKTPOHHON Qopme (I JUI € HAPYLIEHUSMU ONOPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM (opMe WM JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMHU CIIyXa, peuH, 3pEeHus);

- METO/IOM YTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (JUIs1 JIUL[ C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IUCBMEHHO Ha OyMmare wiM HabOpOM OTBETOB Ha KOMITbIOTEpE (ISl JIUI] C HApYIICHUSI-
MU CllyXa, peun);

- BBIOOpOM OTBETA U3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT accUCTeHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHHSI, OOPHO-IBUTATEIBHOTO arnapara).

ITpu HEOOXOAUMOCTH AJIs1 00YUAIOIIMXCS ¢ MHBAIMIHOCTBIO MPOIIEIypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«CXeMOTeXHUKA)
HanparIenye mOArOTORKE 11.03.04 DnexTpoHHKA U HAHO3JIEKTPO-
HUKa
Hamnpasnennocts (npoduins) obOpaszoBarensHoi mpo-  [IpoextupoBanue AIEKTPOHHBIX
rpaMMBI YCTPOMCTB
KBanudukanus BeITyCKHUKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs Ounas ¢popma
TexHonorus 00y4eHus Tpagumonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
2 4 5
Bua npomexyTo4YHOM aTTecTaluu OGecneunBaroiiee noapas3aeiacHue

OK3aMeH Kadenpa «I[IpombliieHHAs 3I€KTPOHUKAY
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu u MHANKATOPHI MX TOCTHXKCHHS

Ko 1 naumenoBanue
KOMIIETEHIINHU

Nuaukaropel JOCTUXEHUS

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IMCIMIUIMHE

[TpodeccronanbHbIe

[1K-2

CrocobeH ocytiecTs-
JSITh KOHTPOJIb COOT-
BETCTBUA DPa3padaThi-
BacMbIX IPOEKTOB U
TEXHUYECKOM  JIOKY-
MEHTAllMU  CTaHJaap-
TaM,  TEXHHUYECKUM
YCIOBHSM H JIPYTUM
HOPMATUBHBIM JIOKY-
MEHTaM

[1K-2.1 3HaeT npUHIMUIIBI TOCTPO-
CHUSI TEXHUYECKOTO 3aJaHus MPHU
pa3pabOTKe AJIEKTPOHHBIX OJIOKOB
[IK-2.2 VYmeer wucnoyib30BaTh
HOpPMAaTUBHbIE U  CIPaBOYHbBIC
JAHHbIE TIPU Pa3pabOTKe MPOEKT-

HO-KOHCTPYKTOPCKOH  JTOKyMEH-
Taruu

[1K-2.3 Bnaneer HaBbIKaMU
oopMIIeHHUS IPOEKTHO-

KOHCTPYKTOPCKOﬁ AOKyMEHTaIuu
B COOTBCTCTBUHU CO CTaHAaApTaMHU

3HaTh IOJYIPOBOJHUKOBYH) MUK-
POCXEMOTEXHUKY U METOABI pacue-
Ta aHAJOrOBBIX YCTPOMCTB B COOT-
BETCTBUU C TEXHUYECKHUM 3a/laHuEM
YMeTh TpoeKTUpOoBaTh (PYHKIHO-
HaJIbHBIE OJIOKU ¥ OOPMIISTH MPO-
€KTHYIO JOKYMEHTALUI0

Brnanerr HaBblkamMu 0OpMIICHUS
MIPOEKTHOMN TOKYMEHTALINU

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

Koutpoaupyemsie pa3- dopmupyemasi HaumeHoBaHue IMoka3aTeiu oeHKH
JeJibl (TeMbl) TUCITHILIH- KOMIIEeTeHITHS OIIEHOYHOTI0 Cpei-
HBI CcTBa
Paznensr 2,3,4 I1K-2 JlaboparopHble  pa- | ApryMEHTHPOBAHHOCTh
0OThI OTBETOB
Pazgener 1,2,3 [1IK-2 [IpakTtuueckue 3ana- | [lonrHora u mpaBUIIb:
HUS HOCTH BBITIOJTHEHHS 3a-
JTaHUS
Paznensr 1,2,3 [1K-2 [IpoBepounass paGo- | [lonHoTa W mpaBUIIb-
Ta HOCTb BBIIIOJTHEHHS
3a1aHus
Pazpenwr 1,2,3,4 I1K-2 Bonpocsl k 3k3ame- | [lonmHota u aprymen-
HY TUPOBAHHOCTh  OTBE-
TOB

2 Meroanyeckne MaTepHaJibl, ONpeaesiioIue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yloume npouecc (popMupo-

BaHHUS KOMIIETEeHIHM A

Meroandeckue Matepuaisl, ONPEACIIONINE TPOLEeIyphl OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA EATEILHOCTH, PEACTABICHbI B BUJE TEXHOJOTHUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuna 3).

Tabmuna 3 — TexHoJornyeckas Kapra

Cpoknu HIxana
HaunmeHoBanue Kpurepun
BBINOJIHE- | OLIEHHU-
OLIEHOYHOI0 CpecTBa OLleHHBAHMS
HUSA BaHUA
4 cemecTp

Hpomeafcymounaﬂ ammecmauus 6 d)opme Ix3zamen
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HaumeHoBaHue Cpoxn [llxana Kpurepun
OleHOYHOro cpexcTBa | CoTMOMHE- | OUCHH- OlleHHBAHHS
HHUS BaHHA
1 | JlaGopartopHas pabota l | B TeueHue | 5 GawoB | 5 OAIOB — CTYIEHT MOKa3ajl OTJINY-
ceMecTpa HbIC HABBIKM NPUMEHEHHS TOy4eH-
2 JlaGoparopHas pabota2 | B TeueHHe | 5 0a/UIOB | HBIX 3HAHUU M YMEHWH IIPU PEILICHUU
cemecTpa npoecCHOHANBHBIX 33/1a4 B paMKax
3 JlaGopaTopHasi pabora3 | B TedeHue | 5 6amioB | YCBOGHHOIO y4eOHOro MaTepuara.
cemecTpa 4 Ganna — CTYJICHT MOKa3aJl XOPOILHe
4 | Jlaboparopnas pabora4 | B  TedyeHue | 5 6amios | HABBIKM MPUMCHCHIS IIOTy4CHHBIX
cemecTpa 3HAHMA W YMEHHH TIpH PpEUICHHU
5 [IpakTnueckoe 3amanne 1 | B TedeHue | S5 6awion 1po(EeCCHOHATILHBIX 33/1a4 B PaMKax
ceMecTpa YCBOCHHOTI'O y‘IC6HOF0 mMarcpuaia.
6 TIpaKTHYECKOE 3ajaHKe 2 | B TeUeHHE | 5 bauiop | 3 OlIa — CTYICHT IOKasal yIOBIIe-
cemecTpa TBOPUTEIIFHOE  BJIAJICHUEC HABBIKAMH
7 [TpakTuueckoe 3aganue 3 | B TedeHue | 5 6atop | IPUMEHEHHS IIOTY4CHHBIX 3HAHUI H
cemectpa YMEHMII IIpu peleHnd podeccuo-
8 | Ilpakruueckoe 3amanue 4 | B Tedyenue | 5 6amrop | HAIBHBIX 33/[a9 B paMKaX yCBOCHHOIO
cemecTpa y4eOHOro Marepuaa.
0 6ayuIoB — CTYIEHT NPOJEMOHCTpPU-
pOBaI HEIOCTATOYHBIN YPOBEHb BIIa-
JICHUSI YMCHUSIMA W HaBBIKAMH TIPU
pelieHn po(ECcCHOHANTBHBIX 3314
B pPaMKaxX YCBOGHHOTO Y4eOHOro Ma-
Tepuasa.
9 [TpoBepounas padora B teuenue | 10 Oan- | 10 GawioB — CTyleHT HOKa3al OTJIMY-
ceMecTpa JI0B HbIE HABBIKM IPUMEHEHUS II0JIy4YEH-
HBIX 3HAHWI U YMEHUH IIPU PELICHUN
NPOECCHOHATIBHBIX 3a/1a4 B paMKax
YCBOGHHOT'O Y4eOHOTO MaTepHaa.
8 OasLIOB — CTY/IGHT MOKa3aJl XOpPOIIre
HABBIKA TPUMEHEHHS TOTyICHHBIX
3HAaHWUN U YMEHWH IIPU PELLEHUU IIPO-
(ecCHOHATBHBIX  3a7ad4 B paMKax
YCBOEHHOI'O y4eOHOTr0 MaTepHaia.
6 OawIoB — CTYJEHT IMOKa3al YIOBIIC-
TBOPUTENIbHOE ~ BIIAJICHUE HaBbIKaMU
NPUMEHEHUs] TIOYYCHHBIX 3HAHWMA W
YMEHUH TIpH pelIeHud Tpogdeccro-
HATGHBIX 337189 B paMKax YCBOGHHOTO
y4e0HOro MarepHaa.
0 GaywIoB — CTYZIGHT MPOAEMOHCTPUPO-
B HEJOCTaTOYHBI YPOBEHb BIajie-
HUSL YMEHUSIMU W HaBBIKAMH TIPH pe-
IIEHNU TPO(QECCHOHATBHBIX 33Ja4 B
paMKax YCBOGHHOTO Y4EOHOTO MaTepu-
ana.
Texymuit KOHTPOIIb: - 50 GayoB -
OK3aMeH: ceccus 50 Gayos| 50 — cTyAeHT BiajeeT 3HAHUAMU B

IIOJIHOM O00BEME, CaMOCTOATEILHO,
JIOTUYECKH ITOCIIENOBATENBHO U HC-
YepITBIBAIOIIEC OTBEYACT Ha TOCTaB-
JICHHBIE BOTIPOCHI;

40 — cTy/eHT BIIaJeEeT 3HAHUSMU MIOYTH
B ITOJTHOM 00BeMe (MMEFOTCSI TIPOOEITBI
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HauMenoBanue
OLIEHOYHOI0 CPeICTBA

Cpoknu
BBITNOJIHE-
HHUS

Mlxana
OlleH MU -
BaHUA

Kpurepun
OlleHHUBAHUS

3HAHUM TOJIBKO B HEKOTOPBIX, OCOOCH-
HO CJIOKHBIX pasJiesiax); He JOITyCKaeT
BMECTE€ C TEM CEpPbE3HBIX OIIMOOK B
OTBETaX;

30 — cTyaeHT BIameeT TOJILKO 00s-
3aTeIbHBIM MUHUMYMOM 3HAHUU 1O
JVCIIATUTHHE;

0 — cTtyneHT HEe OCBOMJ 00s3aTeNb-
HOI'O0 MHUHHMMYyMa 3HAaHWH, HE CIO-
co0eH OTBETUTh Ha MOCTABJICHHBIN
BOIIPOC

HUTOI'O:

100 0amoB

(MUHHMAIBHBIN) YPOBEHbD);

HBII) YPOBEHbD)

Kpurtepuu onieHk# pe3y/1bTaToB 00y4eHHUsI 0 AUCHHUIIJIMHE:

0 — 64 % oT MakCUMaJIbHO BO3MOKHOW CyMMBI OQJlJIOB — «HEYIOBJIETBOPUTEIBHO» (HEAOCTA-
TOYHBIN YPOBEHb JUI IPOMEKYTOUHOM aTTECTAlMK MO AUCHUIUIMHE);

65 — 74 % OT MakCHUMaJbHO BO3MOXXHOM CyMMBI 0AJUIOB — «yJOBJIETBOPUTEIBHO» (IIOPOTOBBII

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CyMMBI 0aJlIOB — «OTIMYHOY (BBICOKHH (MaKCHMallb-

3 TumnoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIBI, HEO0X0IUMbIE IJIs1
OLICHKH 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepPH-
3yrouue npouecc popMupoBaHUsA KOMIIETEeHUMI B X0/1e 0CBOeHHs 00pa3oBa-

TeJbHOH MPOrpaMMbl

3.1 3apanus I TeKyIIero KOHTPOJIsl ycleBaeMoCTH

3ananus adopaTopHbIX padoT

Jlabopamopnas paboma 1. Ycunumenvuuiii kackao no cxeme ¢ 0OUWUM IMUMMEPOM
1) OOwscHUTE MPUHIIKI PaOOThI YCHIUTEIBHOTO KacKaa.
2) OOBsACHHUTE Ha3HAYCHHE YJICMEHTOB YCHJIMTEILHOTO KacKaa.
3) Kakue anmeMeHThl CXeMbl YCHUITUTENBFHOIO KacKkaja BIHUSIOT Ha KOI(P(UIUEHT ycuiie-

HUS N0 HaIPSDKEHUIO?

4) OOBsICHUTE MPUHIIUIIBI TOCTPOCHUS CXEM 3aMEIICHHSI.

5) OOBsACHHUTE AMIUTUTYIHYIO XapaKTEPUCTUKY YCHIMTEILHOTO KacKaa.

6) OObsicHuTe AUX yCHIMTETHHOTO KacKaa.

7) T'nme npuMeHsIeTCsl YCUITUTEBHBII KacKaa?
Jlabopamopnas paboma 2. YcunumenbHulii KAcKao no cxeme ¢ 00uUM KOLLIEKMOpOM

1) OO®BsicHUTE MPUHIKI PabOTHI U HA3HAUCHHE YJIEMEHTOB KacKa ia.

2) Kak u3MeHsieTcsi 3HAa4CHHE BBIXOJHOTO HAMpPSHKCHHS MPH U3MEHCHHUH HOMHHAIIOB

3JIEMEHTOB?

3) ITo BAX tpaH3ucropa JOKaXHTE, 4YTO KacKaJ He MHBEPTUPYET BXOJIHOW CUTHAL.
4) OOBACHHUTE AMIUTUTYIHYIO XapaKTEPUCTHKY YCUIMTEILHOTO KacKaa.

5) OObsichute AUX yCHIIMTEIHHOTO KacKa/a.
6) JlaiiTe CpaBHHTEIbHYIO XapaKTEPHCTHKY KacKaJOB OOIIMI KOJJICKTOP W OOIIni

IMUTTEP.

7) T'ne npuMeHsieTCs YCHIUTENbHBINA Kackas?
Jlabopamopnas paboma 3. Hccnedosanue becmpanc@opmamopuozo ycuiumens MOWHOCMu




17

1) OObsacHuTe mNONOXKEHUE pabodyell TOUYKM TPAH3UCTOPA YCWIMTENS MOIIHOCTH,
paboraroriero a pexxumax kiacca A, AB, B.

2) CpaBHUTE KacKabl YCHWIMTENIEH MOIIHOCTH Ki1accoB A, AB, B o sKOHOMUYHOCTH U
YPOBHIO HEJTMHEHHBIX UCKaKEHUI.

3) OObsicHUTE IPUYUHBI HETMHEWHBIX UCKAKCHHUI B KACKA/IaX YCUJICHHUS MOIIHOCTH.

4) OnumuTe NpUHLIUI PaOOTHI UCCIIEAYEMBIX CXEM.

5) OOBsicHUTE Ha3HAYCHHUE HIIEMEHTOB HCCIIETyEMBIX CXEM.

6) Kak 3ayaercs Ha4abHBIA PEXKUM PAOOTHI YCHUITUTEIIS.

Jlabopamopnas paboma 4. Hccneoosanue MHO2OKACKAOHO20 YCUNUMESL C 0OPAMHBIMU C8AZAMU

1) Yro takoe K03 HHUIMEHT YaCTOTHBIX HCKAKEHHUI U KaK OH OMPEIEIeTCsI?

2) Yro takoe oOpaTHas CBSI3b?

3) Kakwue Buapl 0OpaTHBIX CBSA3EH CYIIECTBYIOT?

4) OOBsICHUTE BIMSHIE OOPATHOM CBSI3U HA MapaMeTPhl YCHIUTEINCH?

5) OObBsCHHTE BIMSHUEC OOPATHOM CBSA3HM HA XapaKTEPUCTUKU YCHIUTEICH?

6) Kakoii quana3oH 4acTOT CUUTACTCS CPEIHUM ISl HCCIICAYEMOTO YCUITUTENs?

3agaHus NpakTHYecKUX pador

IIpaxmuueckoe 3a0anue 1. Bbib6op u 000cHO8aHUe CIMPYKMYPHOU CXeMbl YCUTUMEIIL.

OnucaHue CTPYKTYPHOM CXEMbl YCHJIUTENSI COIJIACHO TEXHUYECKOMY 3aJaHUI0, BbIOOD
BBIXO/IHOTO, BXOJJHOTO KaCKaJIOB, OMPEIeIeHIE KOTMYEeCTBA KaCKaI0B IPOMEKYTOUHOTO YCHUIICHHUSI.

Ipaxmuueckoe 3a0anue 2. Pacuem 08yXmakmuo2o yCuaumensi MOWHOCHU.

Pacyer mo mocTtostHHOMY TOKY, OIpe/elieHHE 3JEMEHTOB Kackaja, MO3BOJISIONIMX pa3-
BUTH HA 33JIaHHOM COIIPOTHBIICHUH HATPY3KH HEMCKAKEHHBIN CHTHAJ C aMILTUTY/I0H BBIXOJHOTO
HanpspkeHus. Pacder o nepeMeHHOMY TOKY, ONpeziefieHrne MapaMeTpOB YCHIUTENSI MOIITHOCTH.

Ilpakmuueckoe 3a0anue 3. Pacuem npedokoneunoco kackaoa.

Pacyer mo mocTtossHHOMY TOKY, ONpeAeNieHHE 3JIEMEHTOB KacKaja, MO3BOJISIONIMX pas-
BUTH Ha 33JIaHHOM COIIPOTHBIICHUH HATPY3KN HEMCKAKEHHBIN CHTHAJ C aMIUTUTY/I0H BBIXOJHOTO
HANPSDKEHUS, PAaBHOTO BXOJHOMY HAIpPsDKEHHUIO OKOHEYHOTO Kackana. PacueT mo mepemeHHOMY
TOKY, OIpeieJIeHUe TapaMeTPOB MIPEIOKOHEYHOT O KacKaa.

Ipaxmuueckoe 3adanue 4. Pacuem kackada npomexicymouyHo20 YCULEHUS, 8XOOHO20
Kackaoa.

Pacuer mo mocTOSHHOMY TOKY, OIpe/eIeHHe 3JEeMEHTOB KacKaja, MO3BOJSIONUX pa3-
BUTH Ha 33JIaHHOM COIIPOTHBIICHUH HATPY3KH HEMCKAKEHHBIN CHTHAJ C aMILTUTY/IO0H BBIXOJHOTO
HaINpsDKEHUs, PABHOT'O BXOJTHOMY HaIpsDKEHUIO MPeIOKOHEYHOro Kackaja. PacueT mo nepemeH-
HOMY TOKY, OIIpe/ieJICHHE TapaMeTPOB BXOAHOIO (IPOMEXYTOYHOI0) KacKaa.

IIpoBepounas padora

[TpoBepouHas MOArOTOBKA peanu3yeTcs B (popme NMpakTUYECKOM MOATOTOBKU

Tema: «Pacyer yCHIUTENBHOTO YCTPONUCTBA HA TPAH3UCTOPAX Y.

VcxonHbie JaHHBIE J1s1 TIPOSKTUPOBAHUS:

1) MomtHocTh, oTIaBaeMasi B Harpy3ky, Py, BT

2) ConportuBineHue Harpy3ku, Ry, Om

3) HanpsioxkeHue Ha 3a)kMMax MCTOYHHMKA CUTHAJIa B PEXKHME XOJOCTOro Xoja (aMIUTUTY 1I-
Hoe 3HaueHue), Er, MB, He 6omee

4) BHyTpeHHee CONMpOTHUBICHUE UCTOUHUKA CUrHaNa, Rr, OM

5) Huxwusis rpaandnast yactota, fy, 'y

6) BrixoaHO# Kackaa - TpaHc(hOpMaTOpHBI / 6ecTpaHchOpMaTOPHBIH.

BapuanTtsl 3aanuii npuBeieHs! B IMYHOM KaOuHeTe B pasaene Y MK/,

3.2 3aganus 1J1s1 IPOMEKYTOYHON aTTeCTAUH
KoHTpoJsibHBIE BONIPOCHI K IK3aMEHY

1) TlpuHIUN ASUCTBUS YCHIUTEIBHBIX YCTPOMCTB.
2) IlapaMeTpsl yCHIUTEIBHOTO KacKasa.



3)
4)
5)
6)
7)
8)
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MHorokackaiHble yCUJIUTEIH.

XapakTepuCTUKA MHOTOKACKAIHBIX YCUIIUTENEH.

YcunutenpHbIA Kackajl ¢ OOIIMM SMUTTEPOM, Ha3HAUCHUE DJIEMEHTOB.

Pacuyer pexxrMa okost MpocTenIero kackaaa ¢ 00LUmM SMUTTEPOM.

Kackaz ¢ 001mmM KOJIEKTOpOM, Ha3HAUYEHUE IIEMEHTOB, padoTa CXEMBI.
YceunurenbHbI Kackall ¢ OOLIMM MCTOKOM, C OOIIMM CTOKOM, Ha3HAYEHHE dJIEMEH-

TOB, pacyer.

9)

Bansaue MECKAYIJIEKTPOIHBIX €MKOCTeH TPAH3UCTOPOB Ha MapaMCETPbl YCUIIUTECIIb-

HBIX KaCKaaoB.

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

®a30MHBEPCHBIN KacKaj.

CocraBHble TpaH3ucTopbl. Kackazg ¢ 001MM 3MUTTEPOM Ha COCTAaBHOM TPaH3UCTOPE.
[TpumeHeHue TpaHCPOPMATOPOB B YCUIUTEIbHBIX YCTPOMCTBAX.

TpeboBaHMs K KackaaM yCHJICHHS MOIIHOCTH.

PexxuMbl paboThI TPAaH3UCTOPOB B KaCKaJax YCHUIJIEHUS MOIIHOCTH.

OMHOTAKTHBIA TPaHC(HOPMATOPHBINA YCHUIIUTEIb MOLTHOCTH.

Knaccugukanus 1ByXTaKTHBIX YCUIUTENENH MOIIHOCTH.

Pabora nByxTakTHOrO Kackaja B pexume B.

JIBYXTaKTHBIH TpaHC(HOPMATOPHBINA YCUIIUTENb MOLTHOCTH.

JYM Ha TpaH3uCTOpax OJHOIO TUIIA IIPOBOJIUMOCTH.

JAYM Ha TpaH3uCTOpax pa3HOro TUIIA TPOBOJIUMOCTH.

OOpaTHas CBS3b B YCHJIUTEISIX.

N36upaTenbHble yCUIIUTENH.

VIIT, napameTpsl U XapaKTEPUCTHUKHU.

Mmuoroxkackagusie YIIT. dpetid nynsa VIIT.

Huddepenmmansasiii YIIT.

Mertoabl ocnabiaeHus CHH(pa3HOro CUTHaIa.

YcunmuTenu mocTosSTHHOTO TOKa C TPeoOpa3oBaHUEM.

N3meputenbHblil yeunutenab. Cxemsl 1Y ¢ nenureneM B Lenu oOpaTHON CBSA3H.
W3meputenbHblil ycwintenb Ha Heckosbkux OVY. IlpuMeHeHue H3MEpUTEIbHBIX

YCUJIUTEIICH.

30)
31)

[HupoxomnonocHsie OY.
Yeunurenu nuddepeHnaabHbIX TMHAN.



