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1 OOume mooKeHus

Pabouas mporpamMma quctUIUIMHBI «MICTOYHUKH BTOPUYHOTO AJIEKTPONMHUTAHUS COCTAB-
JIeHa B COOTBETCTBHHM C TpeOOBaHUAMH (PenepaabHOTO TOCYIapCTBEHHOIO0 00pa3oBaTEIbHOIO
CTaHJapTa, YTBEPKIACHHOTO MpuKazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®e-
neparuu Ne 931 ot 19.09.2017, u ocHOBHOM TpodecCHOHATBLHON 00pa30BaTEIbHONM TPOTrPAMMBI
MOJTOTOBKA «ABHAIMOHHBIE PAJUOTEXHUYECKUE CHUCTeMbl» 1o Hampaeinenuio 11.03.01
Pagnorexnuka.

[TpakTudeckas MOATOTOBKA peaTM3yeTcs Ha OCHOBE: MPOECCHOHATBHOIO CTaHIapTa
40.035 «MHXXEHEP-KOHCTPYKTOP AHAJIOI'OBBIX CJIOXXHO®YHKIMOHAJIBHBIX
BJIOKOB». O600ménnas TpynoBas ¢pyHkuus: A. PazpaboTka NMpUHIMIIMAIBHBIX JIEKTpHYeE-
CKHMX CXEM OTJEIbHBIX aHAJIOTOBBIX OJIOKOB U Bcero anaimoroBoro Cd-6moka. Tpynossie hyHK-
muu: 3.1.1 OmnpeneneHre BO3MOXHBIX KOHCTPYKTHUBHBIX BapHAHTOB pealU3allMH OTACIbHBIX
aHajoroBbIx 0J10k0B U Bcero Cd-0m0ka, 3Hanuss H3-3 AnanoroBas cxemorexnuka, 3.1.3 Pa3pa-
00TKa MEPBUYHOTO BapUaHTa CXEMOTEXHHYECKOTO OMUCAHUS OTACIHHBIX aHAJOTOBBIX OJIOKOB,
sHanus H3-4 Ananoropas cxemorexnuka, H3-7 Merozasl anaoroBoro cuntesa; 3.1.4 a3pabortka
YTOYHEHHOTO (TIOJIHOTO) BapUaHTa CXEMOTEXHHYECKOro OMHMCaHMsl Bcero aHainoroporo Cod-
6noka, ymenus HY-1 Pa3pabarbiBaTh cliojKHBIE aHAIOTOBbIe O10kH, 3HaHUS H3-6 AHanoroBas
CXEMOTEXHHUKA, CXeMOTEXHUKA UMITYJIbCHBIX CXEM.

3anayn [Tonydyenue 3HaHUK MO0 MAaTEMaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
AACHHTIINHBL TOAAM MOCTPOEHHUS BTOPUYHBIX HCTOYHUKOB dJIeKTpornuTanus. [IpuodpereHue
MPAKTUYECKUX HABBIKOB NPOCKTUPOBAHUS HMCTOYHUKOB AJIECKTPOMUTAHHUS.
[TproOpeTeHne HaBBIKOB UCCIIEOBAHUS M OLIEHKH KauecTBa paboThl HCTOUYHHU-
KOB 3JIeKTponuTanus. @opMupoBaHUe HEOOXOIUMBIX KOMITETEHIMH B chepe
pohecCHOHATLHOM NeSITEeNbHOCTH.

OcHoBHBIE [IpuHIUIIEL paboTBl ¥ NPOEKTUPOBAHUS HMCTOYHUKOB JJIEKTPONUTAHUSA O€3
pasienbl / TeMBI | npeo6pa3oBaHHsT 4ACTOTHL.

AUCIHILTAHBI [TpuHIMIIEL PAOOTLI U IPOEKTUPOBAHUS MCTOYHUKOB DJIEKTPOIUTAHMS C IIpe-
00pa3oBaHUEM YaCTOTHI.

[IpuHIUIIEI pabOThl M MPOEKTUPOBAHUS MCTOYHUKOB DIIEKTPOIMTAHUS Oec-
TpaHcGOPMATOPHOTO TUMA.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

IIpouecc n3ydeHust qucuUIIUHbl «VICTOYHMKHA BTOPUYHOIO JIEKTPOIMTAHMS» HAIpaB-
JeH Ha (opMHpOoBaHUE cieayroumx koMmnereHuui B coorBercTBuu ¢ ®I'OC BO u ocHoBHOM

o0Opa3oBarenbHON TTporpammoit (Tadmnwuima 1):

Tabnuna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUXKEHUS

Kog nmo ®I'0OC WNHauKaTopsl JOCTUKECHUS IInanupyemsle pe3yibra-
Thl 00Y4YEHHUS 110 TUCLUII-
JIUHE
[Ipodeccuonanpubie

[1K-1 Cnocob6eH BbI- I1IK-1.1 3HaeT mpuHUMIIBI KOHCTPYUPOBAa-  3HAHHME METOJOB IIPOEK-
IIOJIHATH PAacyeT U HU OTACJIBHBIX JETalleH, Y3JI0B U YCT- TUPOBaHMsI OJIOKOB HC-
IIPOEKTUPOBAHUE JIe-  POWCTB ABUALMOHHBIX PATHOTEXHUYECKUX  TOYHUKOB 3JIEKTPOIMUTA-
TajeH, y3JI0B U yCT- cucreM HUs B COOTBETCTBUH C




Koa mo ®1'0C Nuaukatopel 1OCTHXKEHUS [Inanupyemblie pe3yibTa-
ThI 00YYECHHUS 110 TUCIUTI-

JINHE
POMCTB paIuOTEXHU- TEXHUYECKHUM 3aJJaHUEM
YECKUX CHUCTEM B CO-

OTBETCTBUHU C TEXHU-

YECKHUM 3aJaHueEM C YMeHHe IPOEKTUPOBATh
HCIIOJIB30BAHUEM [TIK-1.2 YMmeeT npoBOAUTH OLIEHOYHBIE HWCTOYHUKH BTOPUYHOIO
CPECTB ABTOMATH3H- pacquvbI XapaKTEPUCTHUK JETAJNCH, Y3JI0B U AJIEKTPOIUTAHMUS, OIIpEIe-
POBAHHOTO IPOEKTH- YCTPOWCTB PaJUOTEXHHUUECKUX CUCTEM JISATh UX XapaKTePUCTUKH

pOBaHHA

HagbIku npoexTupoBaHus
[1K-1.3 Binaneet HaBLIKAMH DOATOTOBKU MPUHIMIUATIBHBIX U1 MOH-

MNPUHIUITHAJIBHBIX U MOHTAKHBIX JJICK- TaXXHBIX CXEM NCTOYHHKOB
TPHUICCKUX CXEM BTOPHYHOI'O 3JICKTPOIIU-
TaHUsA

3 MecTo IMCHUNIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JucuunianHa «/CTOYHMKH BTOPHUYHOTO 3JEKTPONUTAHMS» M3ydaercs Ha 4 Kypce B 7
cemecTpe.

JucuunianHa BXOAMT B cocTaB Onoka 1 «/lucuumumbbel (MOAYNIH)» U OTHOCUTCS K
4acTH, GOPMUPYEMON yUaCTHUKAMU 00pa30BaTEIbHBIX OTHOILIEHUH .

Jlisi oCBOEHUS JUCLUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUs, CHOPMHUPOBAHHbBIE B MPO-
1ecce M3y4YeHUs JAUCHUIUINH / TPAKTUK: MHKpPOCXEeMOTEXHHKA aHAJIIOTOBBIX M HU(POBBIX YCT-
pOMCTB; YcTpoiicTBa CBEPXBBICOKOW 4acTOThI U aHTEHHO-(puaepHble ycTpoiicTBa; ViMnysbCcHbIe
yCTpoMcTBa; MOAEnMpOBaHKE dIEKTPOHHBIX CXEM.

3HaHMS, YMEHHMS M HaBbIKH, C(HOPMUPOBAHHBIE TMPU M3YYEHUU JUCLUIUIMHBI
«VICTOYHUKHM BTOPUYHOIO 3JIEKTPONUTAHUA», OyAYT BOCTPEOOBaHbI TP OCBOCHUU JIUCLUIIINH
/ mpakTtuk: CucreMbl 00pabOTKH U KOJUPOBaHUS MHGOpMalnu; ABHAIIMOHHbBIE paJllOTEXHUYe-
ckue cuctembl; bopToBoe panmoTexHHYecKoe 00O0pYJOBAHME; MPEIIUIIIOMHON MPAKTUKU U
noaroroske BKP.

JucuumnuHa «VICTOYHMKH BTOPUYHOTO 3JIEKTPONUTAHUS» YAaCTUYHO peau3yerTcsl B
dopme npakTHUecKoi moAroToBku. IIpakTuyeckas MoJAroToBKa OpraHU3yeTcsl MyTeM MpoBeJe-
HUS / BBIIIOJIHEHUS: TPAKTUYECKUX 3aHATUH, TaOOpaTOpHBIX padoT, BeinonHeHus PI'P.

JucuumimHa «VCTOUHUKM BTOPUYHOTO 3JIEKTPONUTAHMS» B PAMKaxX BOCHUTATEIBHOU
paboThl HampaBieHa Ha GOpMHUpPOBaHHE y O0YUAIOUIUXCS YMEHUS CAMOCTOSTEIbHO MBICIUTh, HA
pasBUTHE NPOPECCUOHATIBHBIX YMEHUH, BOCIIMTAaHHE YYBCTBA OTBETCTBEHHOCTH 32 BBINOJIHEHHE
y4eOHO-TIPOU3BOCTBEHHBIX 3aIaHH.

4 O0beM IMCUMILTHHBI (MOAYJISI) B 3a4€THBIX eIMHUIIAX ¢ YKA3aHHMEM KOJIHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenoaasaresieM (Mo BUJIaM y4eOHbIX 3aHSITHII) 1 HA CAMOCTOSITEJILHYIO PadoTy
00yYarIMXCcs

O61mas Tpya0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisier 5 3.e., 180 akax. gac.
Pacrnipenenenne o6beMa AUCUUITIINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-
JIEHO B TabuIe 2.

Tabmuua 2 — O6beM TUCHUILTUHBI (MOTYJIS) IO BUJAM YUEOHBIX 3aHSATHIH
4




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

180

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

40

B Tom uucine:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHBIC 3aHSITHS, TIPEIY-
CMaTPUBAOIINE TIPEUMYIIECTBEHHYIO Tiepeaady yueOHoi nadopmammm re-
JarOTHYECKUMH PAaOOTHUKAMU )

16

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, TTPaK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHbIE AaHAJIOTUYHbIE 3a-
HSATHS)

B TOM 4HcJie B (hOpMe MPAKTUUECKON MOITOTOBKHU

24

24

CamocrosiTesibHas padoTa 00y4alUIUXCs U KOHTAKTHas padoTa, BKIIO-
Yaromas rpynioBble KOHCYJIbTAIMH, HHIWBUAYAIbHYIO paboTy 00y4ato-
HIMXCS C MPEeToAaBaTesIMU (B TOM YUCIIE HHANBUIYaTbHbBIE KOHCYJIbTAILIUHN);
B3aUMOJICHCTBHUE B DJIICKTPOHHON HH(DOPMAIMOHHO-00pa30BaTEIbHOM cpeie
BYy3a

104

HpOMexcyTquaﬂ aTTcCTaluAd o6yqa101unxcx — DK3aMmeH

36

5 Coaepxanue IUCUMILIMHBI (MOYJIs), CTPYKTYPUPOBAHHOE M0 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEeeHHOI0 HA HUX KOJINYeCTBa aKaJeMU4eCKHX

4acoB ¥ BHJOB y4eOHOH padoThl

Tabmuna 3 — CtpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYIs)

Bupl yaeOHOM pabOThI, BKIIFOYAsT CAMO-
CTOSATEIIBHYIO0 PabOTy 00YJAOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

KonrakTHas paboTa npemnoaaBa- CPC
HaumeHnoBaHMe pa3zienoB, TeM U CoJIepKaHUe Ma- TeJIs ¢ 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKue TOpHBIE
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Paznes 1 McTouHuKH d1eKTponuTanus 0e3 npeodpa3oBaHus YacTOThI

Tema 1.1 O6mue cBegenusi 06 UBII 6e3 npeo6-
Pa30BaHMS YaCTOThI 1
OynaknuonanbHas cxema UBII, DneMeHTs! He-
YOPABJISIEMBIX UCTOYHUKOB AJIEKTPOIIUTAHUS.

Tema 1.2 Beinpsamure/iu

OnHoda3HbIi OJHONOTYIEPUOIHBIN BBITPSIMHU-
TE€Jb, ABYXITOJIYIIEPHUOIHBIN BBIIPSIMUTEND CO
CpPEeHEH TOYKON, MOCTOBOM BBIITPSIMUTEIID.

TpéxdazHblil 0HOMONYTIEPUOIHBIIN BBHITPSIMU-
T€JIb, MOCTOBOM BBIIIPSIMUTEb. - -
MHoroda3zHblie BHITPSIMUTEIH.

Pacuér ogHONOMYNEprUOIHOTO BBIPSIMHUTENS ™.
Pacuyét MocTOBOr0 0JJHO(Qa3HOrO BBHITPSIMUTENA ™.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

MoenupoBaHue padOThI BRITPSIMUTEIISA*.
VccrenoBanue BRITIPSIMUTENCH ™.

Tema 1.3 YMHOKHTEJIN HANPSIZKEHUS
CHUMMETPHUYHBIHN YABOUTEb HANIPSKEHMSI, HE-
CUMMETPUYHBIN yIBOUTENb HAIPSKEHUS.
HCCI/IMMeTpI/I‘-IHBIe CXCEMbl YMHOXKXCHUS HAIIPSIKC-
HUSL.

VccnenoBanre yMHOKUTENCH HAMIPSDKEHUS ™.

Tema 1.4 Peryaupyemble BbIIPAMUTEIH U pe-
IrYJATOPbI HANPSIKEHU I

OnnodaszHbli OTHOMOTYIEPUOIHBINA PETYTUpPYE-
MBIH BBIIPSMUTEIND, IBYXIIOJIYIIEPUOAHBIA pEry-
JUPYEMBIN BBIIPSIMUTENb, MOCTOBOM peryupye-
MBI BBIIPSIMUTEID.

TpéxdazHblil OJHOMOIYIEPUOAHBIIN perynupye-

MBI BBIIPSIMUTEIb.

Perynarop nepeMeHHOro HanpsHKEHMs!.

Pa3HOBHIHOCTH CXEM MOCTOBBIX PETYJIUPYEMBIX
BBIIPSIMUTENEH.

PaboTa perynupyeMbIxX BBIIPIMHUTENEH HA HHAYK-
TUBHYIO U aKTUBHO-UHJYKTUBHYIO HAarpy3Ky.
Tpéxda3Hblil MOCTOBOM pPeryIMpyeMblid BHINPS-
MUTEIb.

PaboTa perynsTopa Ha UHIYKTUBHYIO U aKTUBHO-

VHIYKTUBHYIO HAarpy3Ky.

Pacuét perynstopa HanpspKeHUs ™.

HccnenoBaHue perylupyeMbIX BHIIPSIMUTENCH ™.
HccnenoBanue peryasiTOpoB HANPsDKEHUS .

Tema 1.5 Crinaxusawomue pUIbTPBI
Opnnoszsennsbie LC-¢unbtpsl, RC-GuibTps.

L-punbtp.

C-punbTp.

MHoro3BeHHbI€ GUIBTPBI.

OWIBTP C KOMIIEHCAITUOHHON OOMOTKOH.
Pe3onaHcHbIE QUIBTPBHI.

Pacuér LC-¢punbrpa*.

Pacuér RC-¢punbrpa*.

Pacuér MmHOTO3BEHHOTO UIBTpa™.
MonenupoBanue paboTsl puiabTpa*.

11

HccnenoBanue criaxuBarommx GuibTpos™*.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 1.6 JIuneiliHble cTA0MIN3ATOPbI
[TapameTpudeckuii CTAOMIN3aTOP HATIPSKEHUS,
CIoCcoObI YIy4IIeHUS [TapaMeTPOB IapamMeTpuye-
CKOTO cTabuiam3aropa.

KomneHcalonHsli cTabunmu3aTtop HanpsKeHUs
IIOCJIEI0BATENBHOIO TUIIA, TAPAJIJIEIBHOTO THIIA.
WuTerpanbHble TMHEHHbIE CTAOUIN3aTOPHI.

Crabunmsarop Toka.

CxeMbl CWIIOBBIX 1leNell TUHERHBIX CTa0MIN3aTo-
pOB.

Cxembl ycuiuTenel u neneil CpaBHeHUs JIMHEN-
HBIX CTaOWIIH3aTOPOB.

Ileru 3ammTHl B CTAOMIM3ATOPAX.

Pacuér nuneitnoro crabunuzaropa®.
MopenupoBanue paboThl crabuimzaropa®.

10

HccnenoBanue napaMeTpu4ecKoro cTabuian3aro-
pa HanpsDKCHUS* .

HccnenoBanue nuHetHOro cTabuiu3aropa Ha-
psOKEHUs ™.

Tema 1.7 UMnyJibCHBIC CTA0MIN3ATOPBI
IIpuHIUIT peryIMpoBaHus HANPSKEHUS B UM-
NYyJIbCHBIX CTa0MIN3aTOPaX.

HmnynbcHble cTaOMIM3aTOPBI € MOCIIEA0BATENb-
HBIM JPOCCEJIEM, C NTApaJIENbHBIM IPOCCEIEM, C
NI0CJIEI0BATENBHBIM JPOCCETIEM U MapalIeIbHbIM
KITFO4YOM.

CxXeMBbI CHUIIOBBIX KaCKaJgO0B UMITYJIbCHBIX cTadu-
JU3aTOPOB.

CxeMOoTeXHHYECKHE CITOCOOBI YIyUIIeHHs XapaK-
TEPUCTHK UMITYJIbCHBIX CTAOMIIN3aTOPOB.
HHTerpasbHbIe MUKPOCXEMBI UMITYJIBCHBIX CTa-
OMIIN3aTOPOB.

HccnenoBanue MMITYIbCHOTO CTaOMIM3aTOpa Ha-
OpSOKEHUS ™.

2

Pa3znen 2 MCTOYHMKH 3JIEKTPONUTAHUSA C PE0OPa30OBaHUEM YACTOTHI

Tema 2.1 O6mme cBenennsi 06 UBII ¢ npeodpa-
30BaHMEM YACTOTHI
®dynkimonanpHas cxema UBII. Dnementsr UBIT

Tema 2.2 UuBepTOpPBI HANIPSIZKEHUS
OpnHOTaKTHBIN peoOpa3oBaTesb C BHEIIHUM BO3-
OyXICHUEM.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

JIByXTaKTHBIH ITpeoOpa3oBaTellb ¢ BHEIIHUM BO3-
Oy>KIeHUEM.

OZHOTAKTHBIM HHBEPTOP C CAMOBO30YXKIEHUEM.
JIByXTaKTHBIM HHBEPTOP C CAMOBO30YXICHHUEM.

Tema 2.3 IIpeoOpa3zoBaTeii NOCTOSIHHOTO HA-
NPSIKEHU s

[TpssMoX010BBIN MpeoOpazoBaTeb. MOCTOBOM
npeoOpazoBareb.

HuTerpanbHble MUKPOCXEMBI 17151 TipeoOpa3oBa-
TeJeH HAIPSHKCHMS.

OO0paTHOX0/10BBIH MTpeoOpa3oBaTeb C OAHUM
KIJIFOUYOM.

OOpaTHOXO0I0BBII TPeoOpa3oBaTesb C IBYMS
KJIFOYaMH.

Pe3onaHCHBIN TpeoOpazoBaTelb.
PaznoBugHOCTH CXeM mpeoOpa3zoBarTeseil.

Pacuér mpeoOpa3oBaressi HOCTOSIHHOTO HaIpshKe-
k
HUS™.

HCCHGI{OB&HI/IC HMITYJIbCHOTO UCTOYHHKA ITHUTA-
%
HUA™.

2

Paznen 3 UCTOYHMKH J1eKTPONUTAHNS OecTPaHC(OPMATOPHOrO THIIA

Tema 3.1 O0mme cBegeHns 00 HCTOYHMKAX
3J1eKTPONUTAHUSA OecTpaHCc(POPMATOPHOIO TH-
na

@yHKIMOHaIbHAs cxema OecTpaHc(hopMaTOpHbIX
NBII. Oco0eHHOCTH KOHCTPYKIIMU U IPUHLIUIIOB
pabotel 6ectpanchopmaTopHbix MBII.

Tema 3.2 BajutacTHbIe 3JIeMeHThI OeCTPaHC-
¢popmaropubix UBII

Cxema c OangacTHBIM PE3UCTOPOM, C OaJIITACTHBIM
KOH/IEeHCATOpOM. JlOTIOJTHUTENBHBIE TIETH 3aIUThI
B cxeMmax Oectpanchopmaropubix VBII.

Cxema c pe3uCTUBHBIM JICIUTEIIEM.
Cxema ¢ EMKOCTHBIM JICJIUTEIIEM.

Pacuér cxempl ¢ 6amacTHBIM pe3ucTopom™.
Pacu€r cxembl ¢ pe3UCTUBHBIM JeTUTeNeM ™.
Pacuér cxemsl ¢ racsmmm KOHACHCATOPOM ™,
Pacuér cxeMbl ¢ EMKOCTHBIM IEJIUTEIEM*.
Pacuér orpannunTens HanpsoKeHUs Ha CTa0WITH-
TPOHE U TpaH3UCTOpe™.

Pacuér orpannunTens HanpsHKEHUS HA TUHUCTO-

10

8




Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBanue pa3zenoB, TEM U coJlepKaHUE Ma- TeJs ¢ 00YJAIOIIUMUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOPHBIE
(npaktu- | 3aHATHS
YeCKue
3aHSTHUS)

pe*.
Pacuér orpannuunTens HanpsKEHWs: Ha THPUCTOPE
WM CUMHUCTOpE™.

HccnenoBaHre UCTOYHUKOB MIUTAHUS ¢ OA/LIaCT-
HBIM KOHJICHCATOPOM U C EMKOCTHBIM JICTTHTE-
aem*. - - 2 4
MonenupoBanue paboThl BXOAHOIO Kackajia oec-
tpanchopmaroprHoro UBIT*.

UToro
10 JMCIHUIIHHE

16 8 16 104

3aHATHS, OTMEUEHHBIC 3HAKOM «*», peann3yloTcs B (hopMe MPaKTHIECKOH MOATOTOBKH.

6 BHeayaquTOpHasi caMOCTOsATeIbHAs PadoTa 00y4yaromMXcs N0 AUCHUIIJIMHE
(MonayJr0)

[Ipy mnnaHUPOBAHMM CaMOCTOATENHHON pPabOThl CTYINEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIIENYIONIUM pacipeeiCHUHEM YaCOB Ha CaMOCTOSITEIIbHYIO paboTy (Tabnwuia 4):

Tabnuna 4 — PekomenayemMoe pacrpeiesieHre 9acoB Ha CAMOCTOSITENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON PadOThI KoanyecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB THCIUIIINHEI o4
IToaroToBKa K 3aHATUSAM CEMHUHAPCKOTO TUIA 11
[Tonroroska u opopmaenue PI'P 39
Hroro 104

7 OueHo4HbIe CpeacTBa IS NPOBeIeHNs TeKyLero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMU 00y4aI0IHXCS 10 JUCHHILIHHE (MOLY110)

@oHJ OLEHOYHBIX CPEACTB I IPOBEIAEHUsS TEKYIIEro KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEXYTOYHOM aTTecTaluy npeacrasiieH B [Ipunoxennn 1.

ITonHBIi KOMIUIEKT KOHTPOJIBHBIX 3a/laHUN MJIM MHBIX MaTE€pHUaIOB, HEOOXOUMBIX IS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAKTHUKE XPAHUTCSA Ha Ka-
benpe-pazpaboryrike B OyMa)kHOM H 3JIEKTPOHHOM BHUJIE.

8 YueOHo-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecredeHne TUCIUTITUHBI
(MoayJisn)
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8.1 OcHoBHas quTEpaTYpa
butiokos, B.K. Ucrounnku BropuuHoro snekrponutanus : yueoOnuk / B.K. burtrokos, I.C.
CumaukoB. - M. : Uudpa-Umxkenepus, 2017. — 326 c. // IPR SMART : [caiiT]. - URL:
https://www.iprbookshop.ru/98360.html (mata o6pamenus: 22.05.2023). - Pexxum gocryma:
JUIsL aBTOPU3UP. TI0JIB30BATEIIEH.
I'eititenko, E.H. McTounnku BTOpUYHOTO AMeKTpornuTanus. CXeMOTEXHUKA M pacyeT : y4deo-
noe nocodbue / E.H. T'eiitenko. — M. : COJIOH-ITPECC, 2008. — 447 c. // IPR SMART :
[caitr]. - URL: https://www.iprbookshop.ru/90414.html (mara obpamenus: 22.05.2023). -
Pexxum noctymna: nist aBTOPU3UP. MOJIb30BATEINICH.
[[ImaxoB, C.b. UMIynbCHBIC HCTOYHUKH MTUTAHUA : co3/laHue, peMoHT, padora / C.b. [lIma-
koB. — CII6. : Hayka u Texnwmka, 2015. — 288 c. / IPR SMART : [caiit]. - URL:
https://www.iprbookshop.ru/28781.html (mata obpamenus: 22.05.2023). - Pexum noctyma:
JUISL aBTOPU3HUP. TIOJIB30BATEIICH.

8.2 Jlono/iHUTeIbHAS JIUTEPaTypa

CaxnéB, A.M. DnektpornpeoOpa3oBaTelbHbIE YCTPONCTBA PAJAMOIICKTPOHHBIX CHUCTEM :
yuebHoe mocobue / A.M. Caxués, JL.I'. Porynmuna. — HoBocubupck: HoBocubupckuii rocy-
JApCTBEHHBIN TexHUYecKui yHusepcutet, 2012. — 218 c. // IPR SMART : [caiit]. - URL:
http://www.iprbookshop.ru/47728.html (nata oGpamenus: 22.05.2023). - Pexxum gocrymna:
JUTSL aBTOPU3HUP. TIOJB30BaTEINECH.

Cemenos, b.1O. CunoBas snexrponuka. Ot nmpocroro k cioxaomy / B.1O. Cemeno. — M. :
COJIOH-TIPECC, 2009. — 416 c. // PR SMART : [caiir]. - URL:
https://www.iprbookshop.ru/90266.html (mata obparenus: 22.05.2023). - Pexxum gocrymna:
JUTSL aBTOPU3UP. TIOJIB30BaTENECH.

Poros, 1.E. KoHcTpynpoBanne UCTOYHUKOB NMHUTAaHUS 3BYKOBBIX ycuiuteneit / V.E. Poros.
— M. : Hudpa-Unxenepus, 2013. — 160 c. // IPR SMART : [caiir]. - URL:
http://www.iprbookshop.ru/13538.html (mara o6pamienus: 22.05.2023). - Pexxum jgocrymna:
JUTSL aBTOPU3UP. TIOJIB30BaTENECH.

XupikoB, A.B. Teopust u pacuer TpanchopMaTopoB HCTOUHUKOB BTOPUYHOTO AIIEKTPOITUTA-
uust / A.B. XubikoB. — M. : COJIOH-TIPECC, 2010. — 126 c. // IPR SMART : [caiiT]. -
URL: https://www.iprbookshop.ru/90370.html (zara oopamenus: 22.05.2023). - Pexxum noc-
Tyma: JJs aBTOPU3HP. MTOJIb30BaTEIEH.

Kopuuenko, B.T. Monenu aHanoroBslx U HU(GPOBBIX (PYHKIMOHAIBHBIX OJOKOB paguloTeX-
HUYECKUX YCTpOMcTB B mpoekTax Multisim : yuebnoe nocobue / B.T. Kopuuenko. — Capa-
toB: Ai Ilm Dp Memma, 2017. — 143 c. // IPR SMART : [caiir]. - URL:
http://www.iprbookshop.ru/74391.html (mata oGparuenus: 22.05.2023). - Pexxum gocryma:
JUTSL aBTOPHU3HP. TTOJIb30BATEIICH.

8.3 MeToanyeckue yKa3aHus JAJs CTYJA€HTOB [0 OCBOECHHIO THCIHMIIIMHBI
®ponos A.B. IcTOUHMKH BTOPUYHOTO 3JEKTPONUTAHUS : TaOOpaTOpHBINA MpakTUKyM / Ppo-
1o A.B. — Komcomonbck-Ha-Amype : Komcomonbckuii-Ha-AMype rocy1apcTBEHHbIH YHU-
Bepcurer, 2020 — 91 c¢. / IPR SMART : [caiit. — URL:
https://www.iprbookshop.ru/122761.html (mata obpamenus: 22.05.2023). — Pexum gocty-
na: JJis aBTOPU3HP. N10JIb30BATEIEH.
Jlro6ymkuna H.H., Victounuku BTOpHYHOTO 31ekTponuTanus: y4ued. nocooue / H.H. Jlro-
Oymkuna. — Komcomonbck-Ha-Amype: ®T'BOYBIIO «KHATI'TY», 2014. — 179 c.

8.4 CoBpeMeHHbIe IpodeccoHaNbHbIE 0a3bl JAHHBIX H HHGOPMAIHOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYHIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no AMCUMIINHE
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1) IPR SMART: ludpoBas Oubmmoreka: caiit. — KpacHoropck, 2022. — URL:
https://www.iprbookshop.ru (mata obparuenus: 22.05.2023). — PeskuMm gocTyma: Uist aBTOPH3HP.
II0JIB30BATENECH.

2) baza pammpix wMarasmHa «Yun wm  JIum» : caiit. — Mocksa, 2006. — URL:
https://www.chipdip.ru (nara obparenus: 22.05.2023). — Pexwum qocTyma: CBOOOHBIH.

3) Dnekrporexundeckuii mopran Datasheet.su: caiit. — 2006. — URL: https://datasheet.su
(mata obpamenus: 22.05.2023). — Pesxxum gocTyma: cBOOOTHBIN.

4) RadioRadar: DnektponHo - wuHpOpManuOHHBIM moprtan: caidr. — 2003. — URL:
https://www.radioradar.net (rata oopamienus: 22.05.2023). — Pexxum goctyma: CBOOOHBIH.

8.5 Ilepeuenn pecypcoB HHPOPMALNMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH «HH-
TePHeT», He00XOAUMBIX JIJIs1 OCBOCHUS TUCIHMILIUHBI (MOXYJISA)

1) KubepJlenunka : Hay4dHas JICKTpOHHas OmOimoTeka : caiiT. — MockBa, 2012 —
URL: https://cyberleninka.ru (mara ooparmenus: 22.05.2023).
2) HanuonansHast snexkTpoHHas OubOnuoreka : cailt. — MockBa, 2004 — URL:

https://rusneb.ru (mata oopamenus: 22.05.2023).
8.6 JInneH3noHHOE U CBOGOTHO PACIPOCTPaHsieMoe POrpaMMHoOe o0ecredyeHue, uc-
M0JIb3yeMoe MPH OCYIIeCTBJIEHHH 00pa30BaTe/IbHOTO Mpoecca

no JTMCUHMIIJINHE

Tabmuna 7 — [lepedeHp UCTIONB3yeMOTro IPOrPaMMHOTO 00ECTICUSHHSI

Haumenoanue [10 PexkBU3NTHI / yCIIOBUS HCTIOIH30BAHUS

OpenOffice CBoOoO1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS IO CChIJIKE:
https://www.openoffice.org/license.html

Mathcad Education Jorosop Ne 106-AD120 ot 27.11.2012

NI LabView JoroBop AD44 Ne 036/51 ot 04.02.2015

SimInTech Cornamenue o corpyaauudectse ot 01.10.2021, nmucemo o
npenocrapieHuu JmeH3un ucx.Ne 179/202110 ot «11» ok-
Ts0ps 2021 T.

9 OpraHn3aun0nn0-nenarornqec1cne yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
MUCaHUeM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernonaBaHus) - pycckuid. J{ns Bcex BUAOB ay-
JUTOPHBIX 3aHATUN aKaJeMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaIbHOM 00pa3oBaTEeNbHON TpaeKTOpuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3aveT COOTBETCTBYIOMUX JUCHMILIMH U MPO(EeCCHOHAIBHBIX MOY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIIECTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MTOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIil mpoliecc NMpH NMpernoaaBaHuu Kypca OCHOBBIBAECTCS Ha MCIOJIb30BAaHUU TpPaIu-
IOUOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHBIX O6p330BaTeJ'H)HBIX TEXHOJIOTHIA. Tpa}II/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUAC IIHUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonasie
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMH CaMOCTOSITEIBHON paboThI
CTYZCHTOB B MH(OPMALIMOHHOM 00pa30BaTebHOI cpene.
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9.2 3aHATHSA JEKIIHOHHOI'0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBIN Kypc OJDKEH JaBaTh HauOONbIIMI 00beM MH(OpMAanuU M 00eCreynBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JeTaTH3aIHIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOI (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SBJISICTCSL 00CYXKIeHHEe Hanboiee mpoosieM-
HBIX U CIIO)KHBIX BOIPOCOB MO OTACIBHBIM TEMaM, a TakKe pa30op MPUMEPOB U CUTYAIUi B ay-
JUTOPHBIX YCIOBUSX. B 0053aHHOCTH MpemnoaaBaTeis BXOIAT: OKa3aHUEe METOIUYECKOHN MTOMOIIIN
N KOHCYJIbTUPOBAHUC CTYACHTOB I10 COOTBCTCTBYIOIIUM TCMaM KypcCa.

AKTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHSIX OLEHHBACTCS 110 CICAYIOIIUM KPUTCPHSIM:

- OTBETHI Ha BOIIPOCHI, ITPEIIaraeMbIe MPETIOaBaATEIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHLb BJIAJACHHUA TCOPECTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJICH-
HYIO OILICHKY.

9.4 CamocTosiTeibHAsI padoTa 00y4YAIOIMXCSI 0 JUCHHIIJINHE (MOTYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIUICS NpPeAMETHOW HAampaBIEHHOCTbIO, 3(P(PEKTUBHBIM KOHTPOJIEM H
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHNE YMEHUH HUCIOJIb30BaTh HOPMATUBHYIO U CHPABOUYHYIO JIOKYMEHTALHUIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOpEaIn3aluy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMATUKH.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
POXOJUTH B MMCbMEHHOM, YCTHON WIJIM CMELIaHHOH (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA

12



OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONpPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHU Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

95 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEHIALUN:

1. 3ydenne y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHTyaJIbHBIM KOMIUIEKCHBIM 33JJaHHUSIM HA CAMOCTOSITEIbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3/JaHHBIC B MEPHOAMYECKON
Hay4YHOH JIUTEpaType) It Oosee IeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, aHHOTAIIMN ¥ KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* YICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecneYeHus1, He0OX0TMMOro JJIsi
ocyuiecTBJIeHHs 00pPa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BAHNE
Tabnuna 8 — Ilepeyens 06opyaoBanus 1adboparopun

Aynutopus HaHMe(iZGng::O?I’fHI;TOpHH Hcnonp3yemoe obopynoBanue
304/3 Jlaboparopusi OCHOB DJICK- Crenpn 87J1-01
TPOHUKHU Crenp no snekrponuke, moaens HTII- 02.05
JIaGopaTopust KOMITBIOTEPHO- | YueOnas aboparopus Virtual —Instrumentation
211/3 rO MPOEKTUPOBaHUs ¥ Mosie- | Suite
JUPOBAHUS MEPCOHAJIbHBIC KOMITBIOTEPBI

10.2 TexHu4eckue M JIEKTPOHHBIE CPeICTBA 00yUeHHUSsI

JlekIMOHHbIE 3aHATHA.

AynuTopuH JUIs JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAaHbI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMM OOYYEHHS, CIY>KalllUMHU JIJIsl TIPEJCTaBIeHUs y4eOHOM MHGOpMAIMu OOJIBIION ayauTo-
puH (IIPOEKTOP, KOMITBIOTEP/HOYTOYK).

IpakTnyeckne 3aHATHA.

Aynuropun ISl IPAKTHUECKUX 3aHATUN YKOMILIEKTOBAHBI CIICHUATN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00ydeHUS (TIPOEKTOP, KOMIIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS.

Jlnst 1ab0paTOPHBIX 3aHATHI HCHOb3yeTcs aynutopus Ne211/3, 304/3, ocHamienHast 060-
pyJIOBaHHEM, YKa3aHHBIM B Ta01. §:

CamocrosiTeibHast padoTa.
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[TomerieHust AJIsE CAMOCTOSTENIbHON paObOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TTOAKIIOUCHHS K ceTu «MHTEpHET» M JOCTYINOM K JICKTPOHHON WH(POPMAITHOHHO -
oOpa3oBatensHOi cpene KHAT'Y:

- ypraneHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIC Ki1acchl (ayn. 211 kopmyc Ne 3).

11 Huble cBeneHusd

MeTOIlI/I‘IeCKI/Ie PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMHU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS ISl TOIYYeHUsT 00pa3oBaHusl 00 yJarolmuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C MCHUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMHM O0YYarOIIMXCsl MHBAIUIOB M JIML[ C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs, MH/IWBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBAIHIOB (py Hanmumu). [lpu HEoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENbHAS MOJAepKKa IpenoJaBaHus ThbIOTOPaMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAMYECKUMH pekoMeHaanussMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpennojaracTcs MCIoJIb30BaTh COHATLHO-aKTUBHBIE U ped-
JIEKCUBHbBIE METOJIbl 00Y4YEHUs, TEXHOJIOIMH COLIMOKYJIbTYPHOH peabuiauTanuu C LeIblo oKa3a-
HUS [IOMOILY B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOIO NCUXOJIOTHYECKOT0 KIIMMaTta B cTyeH4eckoil rpymnne. Ilogbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauaabHOW, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELHATIbHBIX TEXHHYECKUX
CpeACTB U HH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminebl Junamu ¢ OB3 ocyiecTBiseTcs ¢ UCHOIb30BAaHUEM CPENCTB
00yudeHHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHAIBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOe 00ecrieueHHe MpeycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam jimai ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pU3NUIecKux ocobeHHocten. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM OJIEKTPOHHOW Qopme (mIsl JIMIl € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (opMe C YBETUUEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (IJIs1 JIUI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IJIs JIUI] C HApYIIEHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB Ha KOMIIbIOTEpE (JJIs UL C HAPYILIEHUS-
MU CIlyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO allapara).

[Tpu HeoOX0aMMOCTH JUIs 00YHArOIIUXCS C MHBAJIMIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB®
0 JUCIHUILINHE

HUcTounnku BTOPHUYHOI'0 3JICKTPOIIMTAHUSA

: HanpaBiieHHOCTS (1po¢)niib) | Asuayuonnvle paouomexHuyeckue cucmembl
. ObpasoBaTenbHOM mporpamMmer |\ i
i KBanmmdukanus BbITyCKHHKA | bakanasp 5
' 'on HAyasa MOJrOTOBKH 2020 :
(no yuebromy naawy) i
. dopma 00ydeHus OuHasl
i TexHosiorust 00y4eHus MpaoUYUOHHAsL
Kypc Cemectp TpynoeMKOoCTb, 3.€.
4 7 5
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieieHue
IK3amen 119

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKHIO‘{aIOH_[I/II\/'I BCC BApHUAHTLI 3a;1aHm71 (TCCTOB, KOHTPOJIbHBIX pa60T )51 ,[[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTeIbHON NPOrpaMMbI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC I/IHI[I/IKaTOpBI JOCTHIXCHUA HnaHpreMHe PE3YIbTATHI
KOMIICTCHIINU 06y‘I€HI/IH IO JUCHUIIIINHE

[Ipodeccuonanpubie

3HaHuEe METOOB IIPOEKTUPOBA-

[1IK-1.1 3Haer npUHLIKIIBI KOHCT- FIOB 1P P

[1K-1 CnocobeH BbI- . | HUS OJIOKOB UCTOYHHUKOB DJIEK-
PYHMPOBaHHUSI OTJEIBHBIX JACTANICH,

MOJIHATH PacyeT U . TPONIUTAHUS B COOTBETCTBUH C
Y3JI0B U YCTPOMCTB aBUALIMOHHBIX

IIPOEKTUPOBAHUE Jie- TEXHUYECKUM 3aJ[aHUEM
. PaAMOTEXHUYECKUX CUCTEM
Taje, y3JI0B U yCT-

OWCTB PaIHOTEXHU- YMeHue npoeKTUPOBATh UC-
p pal [TIK-1.2 YmeeT npoBOAUTH Olie- P P
YECKUX CUCTEM B CO- TOYHUKU BTOPUYHOTO 3JIEKTPO-

HOYHBIE PacUeThl XapaKTEPUCTUK

OTBETCTBHUH C TEXHHU- - . MUTaHMS, ONPEENISITh UX XapaK-
JieTasnel, y3JI0B U YCTPOMCTB pa-

YECKHUM 3aJJaHUEM C TEPUCTUKU
JTUOTEXHUUECKUX CUCTEM

HCIIOJIb30BaHUEM

CPEICTB aBTOMATHU3 M- Haspixkn nmpoexTupoBanms
P T1K-1.3 Bnageer HaBbIKAMU I1OI- P P

POBAHHOI'O IIPOCKTHU- IMPUHOUIINAJIbHBIX 1 MOHTAX-
T'OTOBKH INIPHUHIOUITNAJIbHBIX U
PoBaHUA HBIX CXEM UCTOYHUKOB BTOPpHY-
MOHTAXHBIX SJICKTPUUCCKUX CXEM

HOT'O OJICKTPOIIMTAHUA

Tabmuna 2 — [Mactiopt G oH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pasneiibl (TeMbl) KOMIIeTEeHIUs OIIEHOYHOT0 IMoka3aTe/iu OlleHKH
AUCHMILTUHBI cpeacTBa
Paznensr 1-3 I1K-1.1, Jlaboparopuble | ApryMEHTHPOBAaHHOCTbH OTBE-
I1K-1.2 paboThI TOB
Paznensr 1-3 [1K-1.2 [Tpaktnueckue | [lonHOTa M MPAaBUILHOCTD BbI-
3aJJaHMs NIOJIHEHUs 3aJaHus
Pasznener 1-3 I1IK-1.1, PI'P [TomHOTa M IPaBUIBHOCTH
[1K-1.2, BBITIOTHEHUS 3aJaHU
[1K-1.3
Paznensr 1-3 [K-1.1 OK3aMeH [TosnHOTA M TPaBUIIBHOCTH
OTBETOB Ha BOIPOCHI, Ipa-
BUJIBHOCTb BBITTOJIHEHUS
MPAKTHYECKHX 33134

2 Mertoanyeckne MaTepHaJibl, ONpe/Ie/AoNMe NPoLeaypPhbl OlleHUBAHUS 3HAHUIA,
YMEHH I, HABBIKOB U (MJIM) ONbITA AESTEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(opMupoBaHNs KOMIIETEHUIM A

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLCHUBAHUSA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIbITa ACATCIIBHOCTH, IPEACTABIICHBI B BUAC TEXHOJIOTHYECKOMH KapTbl JUCIIH-

winHbI (Tabuuna 3).

Tabmuna 3 — TexHoJornyeckas kapra

HaumenoBa-
Cpokn Ixana
HHE Kpurepun
BBINIOJIHE- | OLICHHBA-
OLI€HOYHOI 0 OlLleHUBAHUSA
HUA HUA
cpe/cTBa

16




Haunmenosa-

Cpoxku HIxkana
HHE Kpurepun
BBINIOJIHE- | OIleHHBA-
OLI€HOYHOI 0 OlleHHBAHUS
HHS HHS
cpeacTBa
7 cemecTp
Ilpomescymounana ammecmayusn 6 hopme IKk3amena
1 | JaGopatopnas | B TedeHue | 5 GaIoB 5 0amioB — CTYHIEHT IOKa3al OTJIUY-
pabora | cemecTtpa HbIE HAaBBIKM TPUMEHEHHUS TMOJIy4YCH-
2 JlaGopatopHast | B TeUeHUE | 5 GaioB HBIX 3HAaHUN U YMEHUU MpPU PELICHUU
npoecCHOHANBHBIX 3371a4 B paMKax
pa60Ta 2 ceMmecrTpa p (b A p
3 T1a6 5 Touonne | 3 GaLioB YCBOEGHHOT'O y4eOHOro MaTepuania.
abopaTopHa 4 Gaina — CTYJEHT IMOKasall XOpOIlne
pabora 3 ceMectpa HaBBIKM TPUMEHEHHUS TOJTYYEHHBIX
4 | Jlabopatopnas | B  TeueHue | 5 GajioB 3HaHUI U YMEHUH HpU peLIeHHH Hpo-
pabota 4 ceMECTpa (beccHoHATBHBIX 3a/lad B PaMKax yc-
S5 | JlaboparopHas | B TeueHHUe | 5 OaIoB BOEGHHOT'0 Y4e€OHOTr0 Marepuaa.
pabora 5 cemecTpa 3 Qamia — CTYACHT IOKa3al YAOBJIE-
6 JlaGopaTopHas | B TeueHHE | 5 GA/LIOB TBOPHTE/IbHOE  BJIAJICHHC HABBIKAMMU
NPUMEHEHHUS TMOJIYUEHHBIX 3HAHWHA U
pabora 6 cemecTpa PUMCH y4
7 a6 56 YMEHUW TIpU pEIIeHUU MPOoPeccuo-
abopaTopHai EeMgs;Ie:He alLios HaJIBHBIX 33724 B PaMKaX YCBOCHHOTO
pabora 7 p y4e6HOro MaTepuaa.
8 JlaGopatopHast | B TeueHHUe | 5 6aios 2 Oamta — CTYIEHT MPOJAEMOHCTPUPO-
pabora 8 CceMECTpa BaJl HEIOCTAaTOYHBIA YPOBEHb BIajie-
9 JIaGoparopHass | B TedeHHUE | 5 OajioB HUs YMCHMSMH WM HaBbIKaMH IPH pe-
pa6oTa 9 cemecTpa HIEHUH NPOPECCHOHANBHBIX 3a7a4 B
10 | Jlaboparopuas | B TeucHue | 5 6auios pilzlle(:x YCBOEHHOTO Y4Y€OHOro MaTe-
pabora 10 CceMECTpa p ’
11 | Pre B TedeHue | 5 0amioB
cemecTpa
12 | IIpaktuueckoe |B TedeHue | 5 6anios
3ajanue 1. CcEMECTpa
13 | Ilpaktuueckoe |B TedeHue | 5 6anioB
3aaHue 2. CcEMECTpa
14 IIpakTnyeckoe | B  TEYCHHE 5 6amioB
3aaHue 3. ceMeCTpa
15 IIpakTnuyeckoe | B  TEYCHHE 5 6amioB
3ajaHue 4. ceMeCTpa
16 IIpakTyeckoe | B  TEYCHHE 5 6amioB
3a1aHKe 5. ceMeCTpa
17 IIpakTnyeckoe | B  TEYCHHE 5 6amioB
3asaHue 6. ceMeCTpa
18 IIpakTnyeckoe | B  TEYCHHE 5 6amioB
3ajaHue 7. ceMecTpa
19 IIpakTnuyeckoe | B  TEUYCHHE 5 6amioB
3aaHue 8. ceMeCTpa
20 IIpakTyeckoe | B  TEYCHHE 5 6amioB
3aaHue 9. ceMeCTpa
21 | [IpakTudeckoe | B TedeHHe | 5 6amIoB
p
3aganue 10. ceMeCTpa
22 | IlpakTtuueckoe | B TeueHHUe | 5 6ajsoB
3aganue 11. ceMecTpa
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HaumenoBa-
Cpoxku HIxkana
HHE Kpurepun
ouenounoro | °CPIMOAHE- | OlCHHBA- OlleHMBAHMS
HHS HHS
Cpe/cTBa
23 [IpakTrueckoe | B  TEYeHHUE | 5 OayoB
3azanue 12. CceMECTpa
24 [IpakTyeckoe |B  TEUCHHUE 5 OaioB
3azaHue 13. CcEMECTpa
25 [IpakTrueckoe | B  TEYeHHE | 5 OayoB
3ananue 14. cemecTpa
26 [IpakTrueckoe | B  TEYeHHE | 5 OasoB
3aznanue 15. cemecTpa
Texymuit KOHTPOJIb - 130 6ammoB -
DK3aMeH - 50 6amoB | 50 — cTymeHT BianeeT 3HAHUSIMU B
MIOJTHOM 00BEME, CaMOCTOSTENILHO, JIO-
THYECKH TOCJIeI0BaTeIbHO M HCUep-
IBIBAIOIIE OTBEYAET Ha MOCTaBJICHHbBIC
BOTIPOCHI,
40 — cTyieHT BIaJceT 3HAHUSIMH I10Y-
TH B IOJHOM O0BeMe (MMEIOTCS Ipo-
Oenbl 3HAHWM TOJBKO B HEKOTOPBIX,
0COOEHHO CIIOKHBIX pa3zeliax); He J0-
IIyCKaeT BMECTE C TEM CEpbE3HBIX
OIIMOOK B OTBETAX;
30 — cTyaeHT BIaJeeT TOJIBKO 00s3a-
TEIbHBIM MHUHUMYMOM 3HaHUH TIO
JTUCITUILIHE;
0 — cTyzneHT He OCBOMII 00S13aTEILHOTO
MUHUMYyMa 3HaHUM, HE CHOCOOEH OT-
BETUTH HA IMOCTABJICHHBIH BOIIPOC
HUTOI'O: - 180 GasoB -
Kputepuu oneHku pe3yjibTaTOB 00y4eHHUs 1O AUCHUILIMHE:
0 — 64 % oOT MakcMMaJabHO BO3MOXKHOW CYMMBI OajiOB — «HEYIOBJIETBOPUTEIHHOY
(HEeIOCTaTOYHBIN YPOBEHD JUIS IPOMEKYTOUYHOM aTTeCTaIluy 10 AUCLIUILIIHHE);
65 — 74 % OT MakCHMaJbHO BO3MOXXHOH CYMMBI OQZIOB — «YyJIOBJICTBOPUTEIHLHOY
(moporoBblif (MUHMMAJIbHBIN) YPOBEHb);
75 — 84 % oT MakCHMMaJTbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcuManbHO BO3MOKHON CYyMMBI OQJIJIOB — «OTJIMYHO» (BBICOKUN (MaKcH-
MaJIbHbIN) YPOBEHbB)

3 TunoBble KOHTPOJIbHBIE 3aJaHNS U HHbIE MAaTePUAJIbl, HeO0X0IUMBIE JJIs1
OLICHKHU 3HAHMIi, yMeHMii, HABBIKOB U (JIH) ONBITA AeATeIbHOCTH,
XapakTepu3youye npouecc popMHPOBaHUS KOMIIETEHIU B X0/1e 0CBOEHHA
o0pa3oBaTeIbHOM MPOrpamMMBbl

3.1 3aganus 1Js TEKYLEro KOHTPOJIS yCIeBaeMOCTH
Bonpoce! Ha 3ammTy J1a00paTOPHBIX PadoT

Jlabopamopnas paboma 1. Hccneoosarnue svinpsamumenetl
1 Bempsmutenu. Onpenenenne, Ha3HaYeHUE, Knaccudukamnus. OCHOBHBIEC ITapaMeTPHI.
OnHoda3HbIl OJHONOTYEPUOIHBIN BeITpsiMUTENb. CxeMa. [Ipunmumn paboTsl. J{narpaMmmel.
3 OcHOBHBIE pacUETHBIE COOTHOIIECHHUS I TOKOB M HANPSHDKEHUH OHO(DA3HOTO OTHOIMOIIYIIC-
PHOHOTO BBHIPSIMUTENIS. BHEITHISI XapaKTEpUCTHKA BBITIPSIMHUTEIIS.

N
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5)
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4)

5)
6)

7)

8)
9)

Pacuér ogHO(ha3HOro 0AHOMOIYTIEPHOAHOTO BBITIPSIMUTEIIS.

OnnodaszHblld ABYXITOTYIIEPUOIHBIA BBIIPSIMUTENb €O cpeaHel Toukon. Cxema. [lpuHiumn
paboTsl. J[narpaMmsl.

OcHOBHBIE pacu€THBIE COOTHOILEHUS AJIsl TOKOB U HAIIPSDKEHUHM 0HO(A3HOTO JBYXIIOYIIE-
PHOIHOIO BBIIPSIMUTEISA CO CPEHEN TOUKOW. BHEIIHASA XapaKTEepUCTUKA BBIIPAMUTEIIA.
PacuéT ogHOda3zHOro ABYXIOIYIIEPHOAHOIO BBIIPSIMUTEIIS CO CPEAHEN TOUKOM.
Opnnoda3zubiit MOCTOBOI BhIpsiMuTenhb. Cxema. [lpunimn pabotel. luarpamMmel.

OcHOBHBIE pacu€THbIC COOTHOUIEHHUS /ISl TOKOB M HaNpsDKEHUH OAHO(PA3HOIO MOCTOBOTO
BBIIPSAMUTENSA. BHEIIHAA XapaKTePUCTUKA BBITPSIMHUTEIIS.

Pacuér ogHOpa3HOro MOCTOBOIO BBIITPSIMUTEIIS.

TpéxdazHblii 0HOMONTYTIEPUOAHBIN BRIPsMUTENb. Cxema. [IpuHimn paboTel. JlnarpaMmel.
OcHOBHBIE pacu€THbIE COOTHOIIECHUS Ul TOKOB U HAPsKEHUH TPEX(a3HOro OJHOIONYIIE-
PUOIHOIO BBIIPSMUTENSA. BHEIIHAS XapaKTepUCTUKA BBIIPSIMUTEILS.

Pacuét Tpéx(azHOro 0AHONONYIEPHUOJHOTIO BBITPSIMUTEIIS.

Tpéxdasnslit MocTOBOI BeIpsMuTehb. Cxema. [lpunimn padotel. JAuarpamMmel.

OCHOBHBIE pacy€THbIE COOTHOILEHHS Ul TOKOB M HampsKeHUH TpEX(a3zHOro MOCTOBOrO
BBIIPSAMUTENS. BHEIIHSAA XapaKTePUCTUKA BBITPSIMHUTEIIS.

Pacuér Tpéxda3zHoro MocTOBOrO BBHITPSIMHUTEIIA.

Muoroda3zusie Boinpsmurenu. Cxema. [lpunnun aeiictsust. OcoO€HHOCTH.

CriocoOb! BKIIIOUEHHSI BEHTHIIEH B BHIIPAMUTENAX. OCOOEHHOCTH pabOThI CXEM.

Jlabopamopnas paboma 2. Hccnedoganue ymHodcumesnel Hanpsaicenus.
YMHOxUTeNM HanpsbkeHus. Onpeienenye, Ha3HaueHue, KiacCupuKaus.
CumMeTpHuyHas cxema yaBoeHus HanpspkeHus. [Ipunuun paboTel. XapaKTepUCTUKH.
Hecummerpuunas cxema yaBoeHus HanpsokeHust. [IpuHimn padboTel. XapakTepucTUKU
Hecummerpuunas cxema yrpoeHust HanpspkeHus. [IpuHiun paboTel. XapakTepUCTUKU.
Hecummerpruunble yMHOXUTENN HanpsbkeHUs. [IpuHiun paboTel. XapakTepUCTHKH.

Jlabopamopnas paboma 3. Hccrnedosanue pe2ynupyemuvlx ulnpsmumeneii
Perynupyemslii BeinpsMutens. OnpeneiacHye, Ha3Ha4YeHUE, XapaKTEPUCTUKH.
OnnHoda3HbIl 0THONOTYNIEPUOIHBIN perynupyemMbiil BeinpsaMutenb. Cxema. [Ipunnun pado-
TBI.
OnHoda3Hbll OTHOMONYNEPUOAHBIN PEryIHpPYyEMbIi BBIIPAMUTENb. BpeMeHHble Auarpam-
MBI. XapaKTEPUCTUKH.
OcoOeHHoCTH paboOThl 0IHO(GA3HOTO OJAHOMOIYIEPUOTHOTO PETYIUPYEMOTO BBITPSIMUTENS
Ha AaKTHBHYIO, MHJIYKTHBHYIO, aKTHMBHO-MHJIYKTHBHYIO Harpy3ky. Croco0® HCKIIOYEeHUs
BIIMSIHUS BU/Ia Harpy3KU Ha XapaKTEPUCTUKH PETYIUPYEMOTO BBIIPSIMUTEIIS.
OpnHoda3HbIll JIBYXIOIYNEPUOIHBIA pPErylIupyeMblil BBIIPAMUTENb CO CPEAHEH TOYKOH.
Cxema. [Ipuniun paboThl.
OnHoda3HbIll JIBYXIOJIYNEPUOIHBIA pPErylIupyeMblil BBIIPAMUTENb CO CPEAHEH TOUYKOH.
Bpemennsle quarpaMMbl. XapakTEpUCTHKH.
OcobeHHocTH paboThl 0AHO(A3ZHOTO JBYXIOIYINEPUOAHOTO PETYIUPYEMOTO BBINPSIMHUTENSL
CO CpeliHEeW TOYKOW Ha aKTHBHYIO, MHAYKTUBHYIO, aKTUBHO-UHAYKTUBHYIO Harpy3ky. Cro-
c00 MCKIIIOUEHHMSI BIUSHUS BHJIA HArPY3KU Ha XapaKTEPUCTUKU PETYIHUPYEMOTO BBITPSIMUTE-
J8l.
OpnHoda3zHbIif MOCTOBOI peryaupyemMblii BeimpsmMutesnsb. Cxema. [IpuHiun paboTsl.
PazHoBugHOCTH cXeM 0/1HO(A3HOIO MOCTOBOI'O PETYIUPYEMOro BhIIpsMUTeNs. JlocTonHCT-
Ba U HEJIOCTATKH.

10) OxHoda3HbIit MOCTOBOW PEryIMPYeMblil BBIIPSIMHUTENb. BpeMeHHbIC fuarpaMmbl. XapakTe-

PUCTHUKHU.
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11) OcobennocT! paboOTHl OJAHO(A3HOTO MOCTOBOTO PETYIMPYEMOTO BBIPSIMUTENS HA AKTHB-
HYI0, UHIYKTUBHYIO, aKTUBHO-UHAYKTHBHYIO Harpy3ky. Criocod MCKIIIOUeHUs BIUSHUS BUIA
Harpy3Ku Ha XapakTEpPUCTUKU PETYIUPYEMOTO BBITPSIMUTEIS.

12) TpéxdasHblii 0IHOMOIYIIEPHOAHBIA PEryIupyeMblii BeIIpaMuTens. Cxema. [Ipunmmn pado-
THI.

13) TpéxdasHblii 0JHOMOIYIIEPUOAHBIN PETYIUPYEMbIH BBIIPIMHUTEIb. BpeMeHHbIE aUarpam-
MbI. XapaKTEepPUCTHUKHU.

14) Ocobennoctd paboThl TPEX(HA3HOrO OMHOMOIYIIEPHOIHOTO PETYIUPYEMOTO BBIMPSIMUTEISN
Ha AaKTHBHYIO, MHJIYKTHBHYIO, aKTHBHO-MHIYKTHBHYIO Harpy3ky. Croco0® HCKIIOYeHUs
BIIMSTHUS BU/Ia HArPY3KU HA XapaKTEPUCTUKH PETYIUPYEMOTO BBIIPSIMUTETIS.

15) Tpéxda3ubliit MOCTOBOHU peryarpyembiii Boipsimutelb. Cxema. [Ipunimn paboThl.

16) TpéxdasHblii MOCTOBOM PETyIMPYEMBbIi BHIIPAMUTEIL. BpeMeHHbBIE quarpaMMbl. XapakTe-
PUCTHUKH.

17) Ocobennoctu paboThl TPEX(HA3HOTO MOCTOBOTO PETYIMPYEMOIO BBIIPSMHUTENS HA aKTHB-
HYIO, HTHIYKTUBHYIO, aKTUBHO-MHYKTUBHYIO Harpy3Kky. Crioco0 UCKIIIOUEHHs BIUSHHS BUIA
HArpy3Ky Ha XapakTEPUCTUKU PETYIUPYEMOTO BBHITPSIMUTEIIS.

Jlabopamopnas paboma 4. Hccneoosanue pe2ynsimopos HanpsajiceHus

1) Perynsaropsl Hanpspkenus. OnpenenieHue, Ha3HAUCHUE, O0JIACTh MPUMCHEHHS, XapaKTepu-
CTHKH.

2) Pa3sHOBUIHOCTH CHJIOBBIX IIEHEH PEryisTOpPOB HaNpsDKEHHs. [IpUHIUIBI peryiupoBaHHS
HaMpsKEHHUS.

3) Perynstop nepeMeHHOro HampspDKeHUs Ha THpHcTOpax. Cxema, MpUHIMIT PaOboOThI, BPEMEH-
HbI€ IUarpaMMbl.

4) Perynstop NMepeMEHHOT0 HanpsDKEHHs Ha cuMUcTOpax. Cxema, MPUHIUI PadOThl, BPEMEH-
HbI€ IUarpaMMbl.

5) Perysisrtop mepeMEHHOr0 HampspDKEHUs Ha TpaH3ucTopax. Cxema, MPHHIMI paboOThI, Bpe-
MEHHBbIE JUarpaMMBbl.

6) MocToBbIC CXEMbI PEryJISTOPOB MIEPEMEHHOTO HanpshkeHus. [TpuHImn paboTh.

Jlabopamopnas paboma 5. Hccrnedosanue cenaxcusarowux puibmpos

1) Craaxwusarorue GuabTpbl. OnpeneneHre, Ha3HaueHUe, KIacCH(BHUKAIINsA, XapaKTEPUCTHKH.

2) T-o6pasnbiit LC-¢punetp. Cxema. [Ipunimn padotel. XapakrepucTuku. JJoCTOMHCTBA U He-
nocTtaTtku. Pacuér.

3) T'-o6pasusiii RC-punstp. Cxema. [puniun paboTel. XapakTepucTUKH. JJOCTOMHCTBA U He-
nocTtaTtku. Pacuér.

4) MHoro3BeHHbIe QUIBTPHI. [IpuHIMI pabOTHI U 0OCOOCHHOCTH pacuéra.

5) C-¢puabtp. Cxema. [Tpunimn pabotel. XapakrepucTuku. JJocTonHcTBa U HeaoCTaTKU. Pac-
4€T.

6) L-puastp. Cxema. IIpuniun paboTsl. XapakTepucTUKH. JIOCTOMHCTBA U HEAOCTAaTKHU. Pac-
YEer.

Jlabopamopnas paboma 6. Hccreoosanue napamempuuecko2o cmabuiuzamopa Hanps-

JHCeHUs

1) Crabunuszarops! Hanpsbkenus. OmnpesienieHne, Ha3HAYCHUE, KiIacCU(pHUKanusi, OCHOBHbIC Ma-
pameTphl.

2) baszoBas cxema mapaMmeTpudeckoro crabumusaropa. [Ipuanun padotel. OcoOeHHOCTH. Xa-
PaKTEPUCTUKH.

3) IMapamerpudeckuii cTaOMIN3ATOP C MOBBIIICHHBIM TOKOM Harpy3ku. [IpuHIMI pabOTHI.
OcobenHocTu. XapakTepUCTUKH.

4) TlapameTpuvecKuil cTaOMIN3aTOP C TOBBIIICHHON TeMIepaTypHOil cTaOmibHOCTHIO. [IpHH-
1un padotsl. OcoOeHHOCTH. XapaKTePUCTHKH.
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5)
6)

7)

[TapameTpuyueckuii cTaOMIN3aTOP C MOBBIIEHHBIM KO3 dunmenTom crabunuzanmu. [IpuH-
it padboTel. Oco0eHHOCTH. XapaKTEPUCTHKH.

MocToBble CXeMBI MapameTpuueckoro cradbmnusatopa. IIpuHmun padotsl. OcobeHHocTH.
XapaKTepHCTHKHY.

Pa3HOBUIHOCTH HMHTErpajibHBIX CXEM HapaMeTPUYECKUuX CTabWiIM3aTopoB (MCTOYHUKOB
OITOPHOT'O HATIPSHKEHHUS).

Jlabopamopnas paboma 7. Hccredosarue nuHeliH020 KOMNEHCAYUOHHO20 CMAOUIU3A-

mopa HanpAs;NCeHusl

1)
2)

3)
4)
5)
6)
7)

8)
9)

Jluneitnblit crabunuzaTop HanpstkeHus. OrnpeneneHue, Ha3HaYeHUe, 00JacTh MPUMEHEHHUS,
Pa3HOBUAHOCTH, OCOOCHHOCTH.

Jlunelinbiit crabunmuzarop nocienaoparenbHoro Tuna. Cxema. [Ipunamun padotel. OcobeHHO-
CTH.

Jlunetinbiii ctabunmsaTtop napamienbHoro tuna. Cxema. [Ipunmun pa6otel. OcoOEHHOCTH.
CxeMbl BBIXOJHBIX KaCKaJI0B JIMNHEHMHBIX CTAOWIIN3aTOPOB.

CniocoObl MOBBIIIEHUSI MOLTHOCTH BBIXOJHBIX KaCKa/I0B JIMHEWHBIX CTAaOUIN3aTOPOB.

CxeMbI KacKa/IOB CPABHCHHSI IMHEHHBIX CTAOMIIN3aTOPOB.

CxeMHBI€ pelIeHUs MOBBIIICHUS U MIOHUKEHUSI BBIXOTHOTO HAMpsHKEHUS cTabuian3aTopa oT-
HOCHUTEJILHO HAIPSHKEHUS UCTOYHUKA OTIOPHOTO HAIPSHKCHUSI.

CxeMbl 3alIUThI BBIXOAHBIX KACKaJ0B CTAOMIN3aTOPOB OT MEPETPY3KH.

Pa3HoBUIHOCTH MHTETPABHBIX JIMHEHHBIX CTAOMIIN3aTOPOB.

10) JTuneiinbie cTabmmu3aTopsl Toka. CxemHbIe peanu3anuu. [IpuHimn paboTsi.

1)

2)
3)

4)

5)

1)
2)
3)

4)
5)

Jlabopamopnas paboma 8. Hccneoosanue umMnyibCHO20 cmaduiu3amopa HanpsaiceHus
[TpunIMn paboTel 1 OCOOEHHOCTH MMITYJIBCHBIX CTa0MIN3aTOPOB HAIpsDKEHHs. JJocTonHCT-
Ba M HEJIOCTATKH.

CriocoObI IMITYJIBCHOTO PETyJIMPOBAHUS HATIPSKEHHSL.

Cxema UMIyJIbCHOTO CTaOMIIM3AaTOpa C MOCIEN0BaTeIbHBIM apocceneM. [Ipunuun paboTs.
OcobeHHocTH.

Cxema UMITyIbCHOTO cTabuIu3aTopa ¢ mapaienbHbM apocceneM. [Ipunmun padotsr. Oco-
OCHHOCTH.

CxemMa UMIyIBCHOTO CTaOMIM3aTOpa C MOCIEAOBATEIbHBIM IPOCCENIEM M MapajlieIbHBIM
kitouoM. [Tpunaiun padoTel. OcOOEHHOCTH.

Jlabopamopnas paboma 9. Uccrnedosanue umnyibCHO20 UCHOYHUKA NUMAHUS
HcTouHuK 3neKTponuTanus ¢ npeodpasoBanueM yacTorel. DyHKIMOHANBHAs cxeMma. [IpuH-
i padoTel. JIoCTOMHCTBA M HEJJOCTATKH.
OHOTaKTHBIM UHBEPTOP HAINPSDKEHUS B BHELUIHUM BO30yxkaeHuem. Cxema. [Tpuniun pabo-
THI.
JIBYXTaKTHBII HHBEPTOpP C BHEIIHUM Bo30ykaeHneM. Cxema. [Tpunuun paboTsl.
OpnHOTaKTHBIN HHBEPTOP € caMOBO30yxkaeHueM. Cxema. [IpuHiun paboThl.
JIByXTaKTHBIH HHBEPTOp ¢ caMOBO30Yyx1eHreM. Cxema. [IpuHIum paboThl.

Jlabopamopnasa paboma 10. Hccnedosanue ucmounuko8 numanus ¢ 6ai1acmubimM KOH-

()eHcamopOM U ¢ EMKOCMHBIM Oenumenem

1) BectpanchopmaropHble UCTOYHHKH BTOPUYHOTO 3JeKTpornuTaHus. OOnacTb mpuMeHe-
Hus. OcobeHHocTr. JloCTOMHCTBA 1 HEAOCTATKH.

2) bectpaHcopMaTOpHBIA HCTOYHHK SJICKTPONHUTAHHUS C Oa/ITaCTHBIM KOHJIEHCATOPOM.
Cxewma. [Ipuniun pa6otel. OCOOEHHOCTH TPOEKTUPOBAHUS U PACUETA CXEMBI.

3) BecrpancdopMaTopHBIi UCTOYHHK 3JICKTPONHTAHHSA C EMKOCTHBIM JenuTeneM. PasHo-
BuIHOCTH cxeM. [Ipunimn pa6otel. OCOOEHHOCTH TPOSKTUPOBAHMS M pacyETa.
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4) bectpaHC(pOpPMATOPHBINA HCTOYHUK 3JICKTPOIHUTAHUS ¢ OAITACTHBIM pe3uctopoM. Cxema.
[Tpunnun pa6otel. OCOOEHHOCTH TPOSKTHUPOBAHUS U PaCUETa.

5) BecrpancdopMaTOpHBI UCTOYHKK DJIICKTPOITUTAHUS C PE3UCTUBHBIM jeiuTenieM. Cxema.
[Mpuammn padotel. OcoOEHHOCTH POEKTHPOBAHMS U pacyéra.

6) BcromoraTenbHbIC 3IeMEHTHI 0€30MacHOCTH B OecTpaHCPOPMATOPHBIX HCTOYHUKAX BTO-
PHYHOTO JIEKTPOIUTAHUS ¢ EMKOCTHBIMU BXOTHBIMH IICTISIMHU.

3aiaHus NPaKTHYECKUX PadoT

IIpaxmuueckoe 3a0anue 1. Pacuém 00HONONYNepuooH020 8binpAmMUmens

Pacuér BXxoaHbIX TOoKa U HampsbkeHus. OnpeneneHue TpeOOBaHUIN K BBIIPSIMHUTEIBHOMY
muony. Pacuér TpeboBanumii kK BXoHOMY HanpsbkeHuto. [IpoextupoBanue cxeMol. TectupoBanue
cxeMbl. OnpeziesieHue XapakTEPUCTUK CXEMBI.

IIpakmuueckoe 3a0anue 2. Pacuém mocmogozo oonoghaznoeo evinpamumens

Pacuér BXxoaHBIX TOKa M HampsbkeHus. OmnpeneneHue TpeOOBaHUM K BBIIPSAMUTEIBHBIM
muonaM. Pacuér tpeboBaHMil K BXOJHOMY HampsikeHHto. [IpoextupoBanue cxembl. TectupoBa-
Hue cxeMbl. OnpeneneHue XapakTepUCTUK CXEMBL.

Ipakmuuecxoe 3a0anue 3.Pacuém LC-¢punempa
Onpenenenne Tpedyemoro ko3 PuIEeHTa CrilaXuBaHus MyJibcauii. Pacuét HoMUHAIIOB
2JIEMEHTOB CXeMbl. BrIOOp 3emMenToB. TecTupoBaHUe CXEMBI.

Ilpakmuuecxoe 3a0anue 4. Pacuém RC-purompa

Onpenenenne TpedyemMoro K03 PUIMCHTA CrIIAKUBAHUS MTyJIbcallui. PacuéT HOMUHAIIOB
2JIEMEHTOB cXeMbl. Pacuér TpeOoBaHUil K BXOAHOMY HampspkeHHI0. Bbioop smemenToB. Tectu-
POBaHHE CXEMBI.

Ipaxmuueckoe 3a0anue 5. Pacuém muo2o38enno2o ¢uiompa

Omnpenenenue TpedyeMbIX KO3(PPUIIMEHTOB CTIaKUBaHUs Myibcanuid. Pacuér komuuect-
Ba 3BE€HbEB. PacuéT HOMUHAJIOB AJIIEMEHTOB CXeMbl. Pacu€r TpeGoBaHUN K BXOJHOMY HaIpsIKe-
Huto. Beibop snementoB. TecTupoBaHue CXEMBI.

Ipaxmuuecroe 3a0anue 6. Pacuém nunetinoeo cmabuiuzamopa
Pacuér HoMHuHAIOB 3J1IEMEHTOB CXeMbl. Pacuér TpeOoBaHMII K BXOAHOMY HAMPSKEHUIO.

Pacuét xoa¢punmenta crabunuzanuu cxemol. Bei0op snemeHToB. TecTupoBaHUE CXEMBI.

Ipaxmuueckoe 3a0anue 7. Pacuém pezynamopa HanpsaiceHus
Pacuér HomuHaoB 351eMeHTOB cxeMbl. BbiOop anemenToB. TecTupoBaHue CXeMBbl.

IIpakxmuueckoe 3a0anue 8. Pacuém npeobpazoeameinsi NOCMOAHHO20 HANPAHNCEHUS]
Pacuér HomuHanoB 211eMeHTOB cxeMbl. BbiOop anemeHnToB. TecTupoBaHue CXEMBI.

IIpaxmuueckoe 3a0anue 9. Pacuém cxemul ¢ bannacmuvim pe3ucmopom
Pacuér HomuHanoB 351eMeHTOB cxeMbl. BbiOop anemenToB. TecTupoBaHue CXeMbl.

Ilpakmuueckoe 3a0anue 10. Pacuém cxemul ¢ pe3ucmuenvim oeaumenem
Pacuér HomuHaIOB 211eMeHTOB cxeMbl. BbiOOp amemeHnToB. TecTupoBaHue CXeMBI.

IIpakmuueckoe 3a0anue 11. Pacuém cxemvi ¢ eacsiuum KOHOEHcamopom
Pacuér HomuHaoB 351eMeHTOB cxeMbl. BbiOop anemenToB. TecTupoBaHue CXeMbl.
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Ipaxmuuecroe 3a0anue 12. Pacuém cxemvl ¢ EMKOCMHBIM Oenumenem
Pacuér HomuHaI0B 371€eMEeHTOB cXxeMbl. Be100p 31emenToB. TecTrupoBaHne cXeMBbI.

Ipaxmuueckoe 3adanue 13. Pacuém ocpanuuumenss Hanpax@cemus Ha CMAOUIUMpPOHe U

mpansucmope

Pacuér HOMHHAJIOB JIEMEHTOB CXEMHEI. BBI60p 9JICMCHTOB. TCCTHpOBaHI/Ie CXCEMBbI.

Ipakmuueckoe 3a0anue 14. Pacuém oepanuuumens HanpsajceHus Ha OUHUCMOope
Pacuér HOMHHATIOB AJIeMEHTOB cXeMbl. BpiOOp 3emenToB. TecTupoBaHue CXEMBI.

IIpakmuueckoe 3adanue 15. Pacuém ocpanuuumens Hanpsdxcemus Ha MUpucmope uiu

cumucmope

Pacuér HOMHHATIOB AJIEMEHTOB cXeMbl. BpiOOp anemenToB. TecTupoBaHue CXEMBI.

3aganue ua PI'P

1. PaccunTtathb IIPUHOUIIHAJIIBHYIO CXEMY HCTOYHHKA BTOPUYHOI'O JJICKTPOIIMTAHUA. Hc-

XOJHBIC TAaHHBIC. THUII HICTOYHHUKA DJICKTPOIIUTAHUS, BXOAHOC HAIPSKCHUE,; BHIXOAHOC HAIIPsKE-
HUC, BLIXOI[HOI71 TOK; COIPOTHUBJICHUEC HAI'PY3KU; K03(1)(1)I/II_[I/ICHT Hy.]'IbCﬂI_H/Iﬁ BBIXOJHOT'O HaAIIps-
JKCHHA; CXEMA BBIIIPAMUTCIIA, JOITOJIHUTCIBHBIC Tpe6OBaHI/I$L

2. HpOI/ISBeCTI/I MOJCINPOBAHUC pa6OTI>I CXCEMbI U OIIPCACINUTD e€ OCHOBHBIC XapaKTCpu-

CTUKHU:
- HOMUHAQJIBHOE BBIXOJIHOE HAIIPSKEHHUE;
- HOMUHAJIbHBIM TOK Harpy3Ku;
- KOO GULMEHT MMyJIbCAI BBIXOIHOTO HAMPSKEHUS;
- ko3 puHeHT cTabUIN3aIuy;
- Harpy304HYIO XapaKTEPUCTUKY;
- BBIXOJJTHOE COIPOTHBIICHUE;
- KOO GULMEHT MOJIE3HOr0 JeHCTBUS;
- KOO PHUIHEHT MOIIHOCTH.
BapuanTsl 3aganuii 1151 pacuéra HaXOAATCS B IMYHOM KaOMHETE CTyJEHTa.
3.2 3aganus 1J1sl IPOMEKYTOYHON aTTeCTAUH
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY
1 Bempsamutenu. Onpesenenne, Ha3HaueHUE, Kiaccudukamnus. OCHOBHBIE TapaMeTPHI.
2 OpHoda3Hbli OJHONONYIIEPUOAHBIN BeIpsMuTeNb. Cxema. [IpuHumn paboTsl. J{uarpaMmsl.
3 OcHOBHBIE pacu€THBIE COOTHOIICHUS ISl TOKOB W HANPSDKEHUH OHO(A3HOTO OTHOIIOIIYIIE-
PHOJHOTO BBITPSMUTENA. BHEIIHSAS XapaKTEpUCTUKA BBIIPSIMUTEIIS.
4 Pacu€t omHO(ha3HOTO OTHOTIONYIIEPUOTHOTO BEITPSIMHUTEIS.
5 OpHo(asHbIi ABYXITONYNIEPUOAHBIN BRIIPSAMHUTENb cO cpeaHed Toukoil. Cxema. [IpuHumn
paboTel. JluarpaMmsl.
6 OcHOBHBIE pacuéTHBIE COOTHOIIEHUS JJIi TOKOB U HAINPSDKEHUH 0HO(A3HOTO JBYXIIOYIIE-
PHOJIHOTO BBIIPSMUTENS CO CpeIHEN TOUKOM. BHENIHAS XapaKTepUCTHKA BBITPSIMUTEIS.
7 Pacuér ogHO(ha3HOrO JBYXMOITYIEPHUOTHOTO BRIIPSIMUTEINS CO CPETHEH TOUKOM.
8 OpHodazHkIi MOCTOBOH BhIIpsiMUTENh. Cxema. [IpuHinn paboTsl. JnarpaMmer.
9 OcHOBHBIE pacy€THBIE COOTHOILICHMS JJSI TOKOB M HANpsHKEHUH 0JHO(A3HOTO MOCTOBOTO
BbINpAMUTENS. BHEIIHAS XapaKTepUCTHKA BBITPSIMUTEIIS.
10 Pacuét ogHO(a3HOTO MOCTOBOTO BBITPSIMUTEIIS.
11 Tpéxda3ublit oqHONONYIEPUOAHBIN BRIpsAMuUuTENb. Cxema. [IpuHimn padotsl. J{uarpaMmel.
12 OcHoBHBIE pacu€THBIE COOTHOIIECHUS Ul TOKOB U HANPSKEHUN TPEX(HA3HOTO OIHOIOIYIIE-
PHOJHOTO BBITPSIMUTENS. BHEIIHSS XapaKTepUCTUKA BBIMPSIMUTEISL.
13 Pacuét Tpéx¢hazHOro 0HOMOIYIIEPHUOAHOTO BHIIPSIMUTEIIS.
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14
15

16
17
18
19
20
21
22
23
24
25
26

27

28

29

30

31
32

33

34

35

36

37

38

39

40

41

42

Tpéxdasublit MocToBOM BeIpsiMuTENb. Cxema. [IpuHimn padoTel. J(uarpaMmel.

OcCHOBHBIE pacy€THBIE COOTHOILIEHMS Ul TOKOB M HANpsKeHUH TpEX(a3HOro MOCTOBOro
BBIIPSAMUTENSA. BHEIIHSAA XapaKTePUCTUKA BBITPSIMHUTEIIS.

Pacuét Tpéx(azHOro MOCTOBOIO BBIPSIMUTEIS.

Mmuorodaznsie Bmpsimurenn. Cxema. [Ipunmmn gerictBus. OCOOEHHOCTH.

CriocoOb! BKIIIOUEHHS BEHTHIIEH B BBIIPAMUTENIX. OCOOEHHOCTH pabOThI CXEM.
YMmHoxuTENH HanpspkeHus. Onpeenenre, Ha3HaYeHue, Kiaccudukanus.

CuMmmMmeTpuyHas cxema yABOeHMs HanpskeHus. [IpuHimn paboTel. XapaKTepUCTUKH.
Hecummerpuunas cxema yaBoeHus HanpspkeHus. [Ipunnun paboTsl. XapakTepucTUKU
HecumMmerpuuHas cxema yTpoeHus HanpspkeHus. [IpuHuun paboTsl. XapakTepUCTUKH.
HecumMerpruynble yMHOXKHUTENH HanpspkeHus. [IpuHIun padoTel. XapakTepUCTUKH.
Perynupyemslii BeinpsMutens. OnpeneiacHue, Ha3Ha4YeHUEe, XapaKTEPUCTUKH.

OnHoda3zHbIi OTHOMIONYTIEPHOAHBIN perynrupyemslii Beipsimutens. Cxema. [Ipunmun pado-
TBI.

OnHoda3Hblli OJHONOIYNEPUOIHBIA PErylIupyeMbIid BHIIPSIMUTENb. BpeMeHHbIE quarpam-
MBI. XapaKTCPUCTUKH.

OcoOenHocTH pabOThl 01HO(GA3HOIO OAHOIOJIYIIEPUOIHOTO PETYIUPYEMOIO BBIIPSIMUTENS
Ha AaKTHBHYIO, MHJYKTHBHYIO, aKTHMBHO-MHJIYKTHBHYIO Harpy3ky. Croco0® HCKIIOYEHUs
BIIMSIHMSI BUJA HATPY3KH HA XapAKTEPUCTUKH PETYIUPYEMOTO BBITPSIMHUTEIIS.

OpnHoda3Hblll IByXIOJIYNEPUOIHBIA pEryJupyeMblil BBIIPAMUTENb CO CPEAHEH TOUYKOH.
Cxema. [Ipuniun paGoTsl.

OpnHoda3Hblil IBYXIOJIYNEPUOIHBIA pEryJupyeMblil BBIIPAMUTEIb CO CPEAHEH TOUYKOH.
Bpemennsle quarpaMMbl. XapakTEpUCTUKH.

OcobeHHocTr paboThl 0AHO(GA3HOTO ABYXIIOJIYNIEPHOAHOIO PETYIUPYEMOIO BBIIPAMUTENSA
CO CpeliHEeW TOYKOW Ha aKTHBHYIO, MHAYKTUBHYIO, aKTUBHO-UHAYKTUBHYIO Harpysky. Cro-
co0 MCKIJIIOUEHMSI BIMSHUS BUJIA HArPY3KU Ha XapaKTEPUCTUKU PETYIUPYEMOTO BBIIPSIMUTE-
J81.

OpnHoda3zHblil MOCTOBOI perynupyemslil Beimpsamutens. Cxema. [Ipunuun paboTsl.
PasHoBuHOCTH cXeM 0AHO(}A3HOIO MOCTOBOTO PErYIHPYEMOro BHIIPAMUTENS. JJOCTOMHCT-
Ba U HEJIOCTATKH.

OnHoda3HbIi MOCTOBON pEryaupyeMblii BBIIPSMUTENb. BpeMeHHble quarpammbl. XapakTe-
PUCTHUKH.

OcoOeHHocTH PabOTHl OJHO(PAZHOTO MOCTOBOIO PErYJIMPYEMOIrO BBIIPSAMUTENS HA aKTHB-
HYIO, HTHIYKTUBHYIO, aKTUBHO-MHYKTUBHYIO Harpy3ky. Crioco0 UCKIIOUeHHsI BIUSHUS BUJA
Harpy3Ku Ha XapaKTEePUCTHUKHU PETYIUPYEMOTO BBIIPSIMUTEIS.

Tpéxdaszublil oHOMONYIEPUOAHBIN perynupyemslii BeinpsaMuTens. Cxema. [IpuHuun pado-
THI.

Tpéxda3ublil 0JHONOTYNEPUOAHBIA PETyaUpyeMblil BRIIPSIMUTENb. BpeMeHHble auarpam-
MbI. XapaKTEepPHUCTHUKHU.

OcobeHHocTr paboThl TPEX(PA3HOrO OJHOMOIYHNEPUOTHOTO PErYIUPYEMOTO BBIIPSIMHUTENS
Ha AaKTHUBHYIO, WMHIYKTUBHYIO, aKTMBHO-WHIYKTHBHYIO Harpy3ky. Cnoco® HCKIIOYEHUs
BIIMSIHUS BUJA HATPY3KH HA XapaKTEPUCTUKU PETYIUPYEMOIO BBITPSIMHUTEIIA.

TpéxdazHblil MOCTOBOM peryaupyemsblil BeIIpsiMuTensb. Cxema. [Ipunuun paboTsl.
Tpéxdas3Hblil MOCTOBOI peryarpyeMblil BBIIPSAMUTENb. BpeMeHHble quarpaMMbl. XapakTe-
PUCTHUKH.

OcobeHHocTr paboThl TPEX(Pa3HOTO MOCTOBOIO PEryJIMPYEMOIO BBHINPSAMHUTENS Ha aKTHUB-
HYI0, UHIYKTUBHYIO, aKTUBHO-UHAYKTHBHYIO Harpy3Kky. Criocod HCKIIIOUeHUs BIUSHUS BUIA
Harpy3Ku Ha XapaKTEPUCTUKU PETYIUPYEMOTO BBIIIPSIMUTEIS.

Perynstopsl Hanpspkenus. Onpesenenue, Ha3HauYe€HUE, 00JIacTh NIPUMEHEHHUs, XapaKTepu-
CTUKH.

Pa3HOBUIHOCTH CHJIOBBIX LIE€TIEW PEryasTOpPOB HANpsykeHUs. lIpUHIMOBI peryaupoBaHUs
HaIPSKEHUS.
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43
44
45
46
47
48
49

50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

71
72

73

Perynsitop mepeMeHHOTO HampspKeHUs: Ha TUpuctopax. CxeMa, mpUHIUI PabOThI, BpEeMEH-
HbIE IHarpaMMBl.

PerynsTop nepeMeHHOro HampspkeHHsi Ha cumucTtopax. Cxema, NpuHIUN paboThl, BpEMEH-
HbIE IUarpaMMBl.

Perynarop mepeMeHHOro HampspKeHUs Ha TpaH3ucTopax. Cxema, MpUHLIUI pabOThI, Bpe-
MEHHBIE THarpaMMBbl.

MocTOBBIE CXEMBI PETYJIATOPOB MIEPEMEHHOr0 HanpspkeHus. [IpuHuun paboTsl.
Crinaxusaromue ¢uinbTpsl. Onpenenenre, Ha3HaueHue, KiaccuPUKaIus, XapakKTepUCTHKY.
[-o6paszubiii LC-¢punbtp. Cxema. [Ipuammn padotel. Xapakrepuctuku. JlocTonHCTBa U He-
noctatku. Pacuér.

['-o6pa3nbiii RC-punstp. Cxema. [IpuHnun paboTsl. XapakrepucTuku. JloCTOMHCTBA U He-
noctatku. Pacuér.

MHoro3seHnHbie GpuibTpbl. [IpuHIKMT paboTH 1 0COOEHHOCTH pacuéTa.

C-dunptp. Cxema. I[Tpunmun padotel. XapakrepucTuku. JlocTomHCTBAa U HEeqOCTaTKU. Pac-
YET.

L-¢unetp. Cxema. [Tpunmun padotsl. XapakTepucTuku. JlocTOMHCTBAa U HeaoCTaTKu. Pac-
4€T.

Crabunuzaropsl HanpspkeHus. Onpenenenue, Ha3HAYeHHe, KiacCu(UKalys, OCHOBHBIE Ia-
pameTpsl.

bazoBas cxema mapamerpuueckoro crabunuzaropa. [Ipunmun padotrsl. Ocobennoctu. Xa-
PaKTEPUCTUKH.

[Tapamerpuyueckuii cTaOMIM3aTOpP C MOBBIIICHHBIM TOKOM Harpy3ku. llpuHnum paboThl.
OcoOenHocTU. XapaKTepUCTUKHU.

[TapameTpuueckuii cTaOUIM3aTOP C MOBBIIMIEHHON TeMIepaTypHOU cTaOmiIbHOCTBIO. [TpuH-
un paboTel. OcOOCHHOCTH. XapaKTCPUCTUKH.

[TapameTpuueckuii cTabUIN3aTOP C MOBBIIIEHHBIM KoddduimenTom crabunuzanuu. [Tpun-
un paboTel. OcOOCHHOCTH. XapaKTCPUCTUKH.

MocTtoBbie cXeMbl Mapamerpudeckoro cradunuzatopa. [Ipunuun padotsl. OcoOeHHOCTH.
XapaKTepUCTUKH.

Pa3HOBUIHOCTH MHTETpalbHBIX CXEM MapaMeTPUYEeCKUX CTaOMIN3aTOPOB (MCTOUYHHUKOB
OTIOPHOT'O HAIPSKEHU ).

Jluneitnbplit crabunmuzaTop HanpstkeHus. OmnpeneneHue, Ha3HaYeHHE, 00JIacTh MPUMEHEHHUS,
Pa3HOBUIHOCTH, OCOOEHHOCTH.

JluneliHblil cTabunusarop nocienosarenbHoro Tuna. Cxema. [Ipunuun pa6otel. OcoGeHHO-
CTH.

Jluneitnblit ctabunuzaTop napamienbHoro tuna. Cxema. [Ipunnumn padotsl. OcOOEHHOCTH.
CxeMbl BBIXOJHBIX KaCKaJ 0B JMHEHHBIX CTAOUIN3aTOPOB.

CniocoObI MOBBINIEHUS! MOITHOCTH BBIXOJHBIX KaCKa/I0B JIMHEWHBIX CTAaOUIN3aTOPOB.

CxeMbl KacKka/10B CPaBHEHMSI IMHEHHBIX CTaOMIIN3aTOPOB.

CxeMHBI€ pelIeHUs MOBBIIIEHUS U TTOHUKEHHSI BBIXOIHOTO HaMpsHKEHUs cTabumu3aropa oT-
HOCHUTEJIHHO HAIPSKEHUSI UCTOYHUKA ONMTOPHOTO HANPSKEHUS.

CxeMbI 3alIUThI BBIXOAHBIX KAaCKaJ0B CTAOMIN3aTOPOB OT MEPETPY3KH.

Pa3sHOBHIHOCTH MHTETPANIbHBIX JTMHEWHBIX CTAOUIN3aTOPOB.

Jluneitaple crabunm3aTopsl Toka. CxeMHble peanu3anun. [Ipuammn paboTsl.

[TpunHuMI pabOThl U OCOOEHHOCTH MUMITYJIbCHBIX CTa0OMIN3aTOPOB HanpskeHus. JlocTonHCT-
Ba U HEJJOCTATKHU.

CniocoObl UMITYJIBCHOTO PErYJIHPOBAHUS HAPSKEHUSI.

Cxema UMIYJIBCHOTO CTAaOMIIM3aTOpa C MOCJEI0BATENbHBIM apocceneM. [Ipuniun paboTsl.
OcoOeHHocTH.

Cxema UMITyJIbCHOTO cTabniM3aropa ¢ napauienbHbIM apocceneM. [puniun padotsl. Oco-
OEHHOCTH.
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Cxema MMITyJIBCHOTO CTa0MJIM3aTOpa C TOCIIENOBATENLHBIM IPOCCEIEM M IMapauleIbHBIM
kiodoM. [Tpunaiun padoter. OcoOEHHOCTH.

HcTouHuK 3neKTponuTanus ¢ nmpeodpasoBanueM yactorel. OyHKIMOHANbHAS cxema. [IpuH-
un paboTel. [J0CTOMHCTBA U HEIOCTATKHU.

OMHOTaKTHBIM MHBEPTOP HAIPSLKEHUS B BHEUTHUM BO30yxaeHueMm. Cxema. [lpunmmn pado-
THI.

JIBYXTaKTHBII HHBEPTOP C BHEIIHUM BO30ykaeHuem. Cxema. [Tpunnun paboTsl.
OHOTaKTHBIN HHBEPTOP C camMoBOo30y)aeHueM. Cxema. [IpuHium paGoThI.

JIByXTaKTHBII HHBEPTOP ¢ caMOBO30Yx1eHreM. Cxema. [IpuHImm paGoThl.
bectpancdopmaropHble UCTOYHUKH BTOPUYHOTO AneKTponuTanus. O6iacTe MPUMEHEHUS.
OcobennoctH. JIOCTOMHCTBA U HEJIOCTATKH.

bectpancdopmaTopHbIil HCTOYHHK AJIEKTPONUTAHUS ¢ OaIaCTHBIM KOHJeHcaTopoM. Cxema.
[Tpuniun pabotel. OCOOGEHHOCTH MPOSKTUPOBAHUS M PACUETa CXEMBI.
bectpancopmaTopHblii UICTOYHHUK SJIEKTPOIMUTAHUS ¢ EMKOCTHBIM JAenuTenieM. PazHoBu-
Hoctu cxeM. [Tpunnmn paboTel. OCOOCHHOCTH POSKTUPOBAHUS U pacyéra.
bectpancopmaTopHblii UCTOYHUK 3JIEKTPONUTAHUS C OaiacTHBIM pe3uctopoM. Cxema.
[Tpunnun padoTel. OCOOEHHOCTH MPOEKTUPOBAHUS U pacuéra.

bectpancopmaTopHblii HCTOYHHUK SJIEKTPONUTAHHS C PE3UCTUBHBIM nenuteneMm. Cxema.
[Tpunnun padotel. OCOOEHHOCTH MPOESKTUPOBAHUS U pacuéra.

BcnomoratenbHble 3eMEHTH 0€30MacHOCTH B OecTpaHC(OPMATOPHBIX HCTOYHHKAX BTO-
PUYHOIO IEKTPONUTAHUSA C EMKOCTHBIMU BXOJHBIMH LIETISIMH.

Tunosble 3K3aMeHALMOHHbIE 321241
PacuéTr onHONONYNEpUOJHOTO guinpsamumens (pacd€éT BXOAHBIX TOKA M HANpsKEHUs, OIpe-
JieTICHUE TPeOOBAHUH K BBIIPSMHUTEIILHOMY JUOLY).
Pacuér MmocToBOro ojHO(a3HOro BEIIPAMUTENS (Pacu€T BXOJIHBIX TOKA U HANPSIKEHUS, OIl-
penenenue TpeOoOBaHUMN K BBIPSIMHUTEIIBHBIM JHOJIaM).
Pacuér LC-dunbrpa (ompenenenue tpedyemoro kod3phuiueHTa CriakuBaHus MyIbCalluid,
pacuyéT HOMHUHAJIOB 3JIEMEHTOB CXEMBI).
Pacuér RC-¢punbtpa (onpenenenue TpedyeMoro kodhduiruenTa CriakuBaHus MyIbCalU,
pacuyéT HOMMHAJIOB 3JIEMEHTOB CXEMbl, pac4€T TpeOOBaHHUI K BXOAHOMY HAIPSKEHHUIO).
Pacuér MHOro3BeHHOrO (punbTpa (onpeneneHne TpedyeMbix K03((UIMEHTOB CriaKUBaHUS
MyJIbCAMM, Pacdy€T KOJIMYECTBA 3BEHHEB, PACYET HOMUHAIOB JJIEMEHTOB CXEMBI, PACUET
TpeOOBaHHI K BXOJHOMY HAMPSIKCHUIO).
Pacuér nuneiinoro crabunuzaTopa (pac4ér HOMHUHAJIOB 3JIEMEHTOB CXeMbl, pacuér TpeOoBa-
HUH K BXOJTHOMY HamlpsDKeHUI0, pacy€éT Kod(puiineHTa cTabuIn3ainuu CXembl).
Pacuér perynsaropa HanpsbkeHus (pac4éT HOMHHAJIOB YJIEMEHTOB CXEMBI).
Pacuét cxemsl 6ectpancdopmatoproro MBII ¢ OannacTHbIM pe3ucTopoM (pacuéT HOMHHA-
JIOB 3JIEMEHTOB CXEMBI).
Pacuét cxemsl 6ectpanchopmaToproro MBII ¢ pesuctuBHbIM fenuteneM (pacuéT HOMUHA-
JIOB 3JIEMEHTOB CXEMBI).
Pacuét cxemsl 6ectpancodpmaroproro MBII ¢ racsmum koHAeHCATOPOM (pacyéT HOMHUHA-
JIOB 3JIEMEHTOB CXEMBI).
Pacuér HOMUHAJIOB AJIEMEHTOB CXEMBI C EMKOCTHBIM JEITUTEIIEM.
Pacuér orpanuuunTens HarpsKeHUs Ha CTAOUIIMTPOHE U TPAH3UCTOPE.
Pacu€r orpannunTens HanpsHKEHUS HA THPUCTOPE WM CUMHCTOPE.
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Jlucr perucrpanuu usmenenui k PI1JI

KonnuectBo IMonamuce
No OcHOBaHUE BHECEHUS
CTpaHUIL paspaboTunka
/11 M3MCHECHUS
W3MCHCHUS PII/
Bocnurarensnas padora odyuaromuxcs. OcHo-
BaHue: @enepanbHblil 3akoH oT 31.07.2020 N
1 304-d3 "O BHecenuu n3meHeHuii B denepaiib- 1
HbIi 3aK0H "OO0 oO6pazoBanuu B Poccuiickoii
®denepanun" M0 BOpocaM BOCITUTAHUS 00Y-
qaromuxcs"
[IpakTuueckas noaroroBka odyyatomuxcs. Oc-
HoBaHue: [Ipukaz MuHucTEpCTBA HAYKU U BBIC-
2 mero obpazoBanusi Poccuiickoii @enepannu, 1
Munucrepcrsa npocseuenus Pocculickon @e-
neparuu ot 05.08.2020 1. Ne 885/390 "O npak-
TUYECKOU MOATOTOBKE 00yJarommuxcs'"
3 AKTyanu3aius CIucKa JUTepaTyphbl 2
4 AKTyanuzainus pacupeaeneHus TpyaoEMKOCTH 5
JUCIUTUTUHBI
5 AkTtyanuzauus auuen3znonHoro 110 1
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