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1 HEJIb n 3AJJAYN JTUCHHUIIJINHBI
eanb AMCHUNIMHBI
[lenpro AWCHMIIIMHBI SBISETCS TONyYEeHHUE 3HAHUH TI0O OCHOBAM dJIEKTPOTEXHUKH,

HEOOXOAMMBIX HJisi opraHu3anuu p(PeKTHBHOTO W 0€30MacHOr0 NMPUMEHEHHUS, DKCILTyaTallud |

pa3paboTKe AEKTPOTEXHUUECKUX YCTPOHUCTB B HE()TETa30BOM OTPACIIH.

3agauu AUCHMILINHBI:

1) MOMy4YuTh 3HAHWS MO OCHOBHBIM THUIIAM JJIEKTPOHHBIX MPUOOPOB M YCTPOWCTB; MapamMeTpam
COBPEMEHHBIX MOJYNPOBOJHUKOBBIX YCTPOMCTB: YCHJIMTENEH, TIe€HEpaTopoB, BTOPUUHBIX
WMCTOYHUKOB THUTaHHs, HU(POBBIX MpeoOpa3oBareneii, MUKPOMPOIECCOPHBIX YIPABISIOMINX
CHUCTEM.

2) W3yYUTh TEOPETHUECKUN MATEpUAN MO MOCTPOCHUIO U PACUETY DJICKTPUUECKUX LIETIeH, a TaKxKe
10 YCTPOMCTBY U MPUHLUIIAM paOOThI TUIIOBOT'O 3JIEKTPOTEXHUYECKOTO 000PY10BaHUS;

3) NONy4YuTh MPAKTUYECKUE HABBIKM IO HCCICNOBAHUIO M  pacyery XapaKTepUCTHUK
NEKTPOTEXHUYECKUX YCTPOMCTB, MOCTPOCHUIO U PACUETY IEKTPUUECKUX LIETIEH;

4) ocBouTh GU3NYECKUE OCHOBBI MOIYIPOBOIHUKOBOMN IIEKTPOHUKH

5) U3Y4YUTHh COBpEMEHHbIE MOTYIPOBOIHUKOBbIE YCTPONCTBA: YCUIIUTEINU, T€HEPATOPbl, BTOPUUHbIE
UCTOYHUKHU NUTaHUs, LU(POBIE TpeoOpa3oBaTeu;

6) O03HAKOMHTBECS CO CTPYKTYpOW W TPHUHIIUIIOM PAaOOThI MHUKPOIIPOIECCOPHBIX YIPABIISIONINX
CHCTEM;

7) TpuOOpECTH HAaBBIKM HCCIIEOBAHUS THIOBBIX DJEKTPOHHBIX YCTPOWCTB C TOMOIIBIO
U3MEPUTENbHBIX TPUOOPOB.

2 MECTO JUCHUILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM
MNPOI'PAMMBI

JucuunnuHa (Monaynb) «DIEKTPOTEXHHKA» OTHOCUTCS K ©Oa3oBoi uactu Onoka 1
«Iucuummnel  (Mogynu)» ydebHoro miaHa 18.03.01 «Xumuueckass TEXHOJIOTHS», NPOPUIb
XUMUYEeCKUE TEXHOJIOTUU HEPTH U rasa.

[IpepexBU3NUTHI AUCIUILIMHBL: MaTeMaTHKa, (PU3KUKA, XUMUSL.

[TocTpexkBU3UTHl OUCHUIUIMHBL: Teopusi aBTOMATUYECKOTO yrpaBieHHs, TexHHYecKue
U3MEPEHUs U MPUOOPHI TEXHOJIOIMYECKUX MPOLIECCOB B HEPTETra30BOM OTpaCiv, DICKTPONPUBOJ U
JJIeKTpoMeXaHn4yeckue cucteMbl, CpesicTBa aBTOMaTU3alUU TEXHOJIOTUYECKUX MTPOLIECCOB.

3 ®OPMUPYEMBIE KOMIIETEHIIUU U UHAUKATOPBI UX JOCTUKXEHUSA
o JMCIUIIVIMHE

Koapl Conepxanue Koa n HauMeHOBaHUe MHAUKATOPA 10CTUKEHUS
KOMIIETEeHI[MH KOMIIEeTEeHI[ M KOMIIETEHI[MH

OIIK-2 OIIK-2. Cnocoben | OIIK-2.1.  3HaeT  OCHOBHBIE  MaTeMaTHYCCKHE,
HCIIOJIb30BaTh busznaeckue, (bUBUKO-XUMHUYECKHE, XUMHYECKHE
MaTeMaTHYECKHUE, METONBI I pelIeHus 3aaad MnpodeccruoHaIbHOM
busngeckue, JESATCIIbHOCTH.
¢usuko-xummuueckue, | OIIK-2.2. Ymeer wucnonbp3oBath MaTeMaTHYECKUE,
XUMUYECKHE METOJbI | (HU3UYECKUE, (hUBUKO-XUMHUYECKHE, XUMHYECKHE

JUI pellleHHs] 3a7ay | MeTOAbl JUIsl pelIeHUs 3a7ady  NpoQecCHOHaTbHOM
npohecCUOHANBHON | 1eATeIbHOCTH.

JeATEIbHOCTH OIIK-2.3. Bnanmeer  crmocOOHOCTBIO — NPUMEHATH
MareMatuueckue, (usndeckue, (PU3NKO-XUMHUUYECKHE,
XMMUYECKHE  METOIbl  JUId  pelIeHus  3ajad
podecCuOHAbHOM e TEIbHOCTH.

4 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI



4.1 CTpyKTypa ¥ CUMIIIMHBI

OO01ast TpyA0€MKOCTh IUCIUTUTHHBI COCTABIISIET 2 3a4€THBIX SANHMII, 72 Jaca.

OuHast hopma 00yUCHHS

TpymoemMKoCTh, aka.

Bun pabotst JacoB

3 cemecTp BCETro
O01ast TPYA10eMKOCTh 72 72
KonTakTHasi padora: 52 52
Jlexnunm (JIek) 16 16
JlaGoparopHbie padoTs (JIab) 32 32
KonTaktHas padota B mepuop Teoperudeckoro ooyduenus (KontTO) 4 4
[TpoMexyTouHasE aTTeCTALUS 3auer 3auer
CamocrosiTesibHas padora: 20 20
- camono02omoska (npopabomka u nO8MopeHue J1eKYUOHHO20
mMamepuana u Mmamepuana y4eOHuKo8 u yueonvlx nocoouti),
- 10020MOBKA K 1A00PAMOPHLIM 3AHAMUSIM;

4.2 PacnpenesieHue BUA0B padoThl U MX TPYAO0EMKOCTH IO pa3esiaM AUCHUIITHHbBI
Ounas hopma 00yUeHHS

No Paznen nucuuninHb/TeMbl Buner yaeOHoii @OopMBbI TEKYIIETO KOHTPOJIS
1/ paboThI (B yacax) yCIIEBa€MOCTH,
KOHTaKTHas MIPOMEKYTOUYHON aTTECTalUU
o
59 5| | 3 %
=HE=EE
1 Pa3nen 1 Jluneiinsie 4 2 4
ANEKTPUUECKHUE LIENU TOCTOSTHHOTO biui-onpoc.
TOKa
2 Pa3nen 2 Ananus nepuoaudecKkux 41416 3
H MIEPEXOAHBIX TTPOIIECCOB B biuu-onpoc. muckycens,
. nmabopaTopHas pabota
JIMHENHBIX LETISIX
3 Paznen 3 Dnexkrpuueckrue MalimHbl 4 2 4 3 bnuu-onpoc. auckyccus,
U TpaHc(hOpMaTOpkI, CPEeICTBA 4 naboparopras pabota
U3MEpEHHs
4 | Pa3nen 4 IlonynpoBOJHUKOBBIE 412 |8 3 bimn-onpoc. auckycceus,
AJIEMEHTHI U OCHOBBI naboparopnas pabota
MHUKPOIJICKTPOHUKHU
5 Paznen 5 Ananorosas 4 2 2 3 bnun-onpoc. quckyccus,
CXEMOTEXHHKA nabopaTopHas pabora
6 | Paznen 6 Hudposas cxemorexuuka | 4 | 4 | 8 5 bimn-onpoc. auckyccus,
nabopaTopHas paborta
3auem 4
Uroro: 72 116 |32 |4 |20

4.3 Conepxxanue pa3aeioB JUCHUNIHHBI

Pa3pnen 1. JluHeiiHble 3J1eKTPUUYECKHUE HENH MOCTOSSTHHOTO TOKA.
OcHOBHBIE TOHATUS dyeKTpuueckux nened. I[lonstue osnexkrpuueckod 1nenu. Tok,
Hanpsbkenue, J/1C, MmomHocTh B 1enu. OCHOBHBIE 3JIEMEHTHI 3JIEKTPUUECKOU 1enu. VIcTouHuKu 1




IPUEMHUKH NNEKTPUYECKON SHEPruv. DKBHUBAJICHTHBIC npeoOpa3oBaHus B
INEKTPUYECKUX LIEIAX.

OcCHOBHBIE 3aKOHBI JEKTPOTEXHUKH JUIsl AIEKTpudeckux ueneil. 3akon Oma Juisl ydacTka
e, cofeprkaimero u He comepkamero ucrouHuk DJ[C. IlepBoiit u BTOpoit 3akoHbl Kupxroda.
Mertox pacuera 1ienu Ha OCHOBE 3aKOHOB Kupxroda. bamanc MomHocTell B 3J1€KTPUUECKOMN LETH.
MeTobl KOHTYPHBIX TOKOB, Y3JIOBBIX IOTCHIMAJIOB, JBYX Y3JIOB, HAJOKEHUS U HSKBUBAJIEHTHOTO
reHeparopa.

Pasnen 2. AHanu3 nepuoanyecKux M NepexoHbIX NPOLeCcCOB B JIMHEHHbBIX LeNsX

CuHyconJalbHBIC BEJIMYUHBI W JIMHEHHBIE JJIEMEHTHI B ILIENHM CHHYCOMJAJIBHOTO TOKA.
OcHOBHBIE TIapaMeTpbl CHHYCOMIANBHOIO CHTHAJA: aMIUIUTyAa, 4Yactora, (aza. Cpennue u
JIeUCTBYIOIINE 3HaYeHUs nepu oandeckux J/C, HanpsokeHuid u TokoB. JInHelHbIe 35ieMeHThl R, L,
C B Lenu CHHYCOMJAIBHOTO TOKAa. TpeyroJbHMKM CONPOTHUBIEHUH W MOIIHOCTEH. AKTUBHafi,
pEeaKkTUBHAsA U IOJHAsI MOLUIHOCTb.

Pacuer neneil cMHyCOMJaNbHOIO TOKA, NOCTPOEHNUE BEKTOPHBIX AMArpaMM. DJIEKTpUUECKast
Lenb C IOCIEeN0BaTeIbHBIM coequHeHneM dneMeHToB R, L, C. KommiekcHoe conmpoTuBIICHHE.
Bekropssle quarpaMMsbl. TpeyronbHUK HanpskeHUN. Pe30HaHC HANPsKEHUM B MTOCIIEI0BATEIbHON
BJIEKTPUYECKOM LIETIH.

Tpexdaznbie snexkrpudeckue nenu. Tpexdasnas cummerpuunas cuctema SIC. Tonyuenue
tpexdaznoit cuctemsl OJ[C. Cxembl coeauHeHus TpexdasHbix 1menei. JIuHeiiHble U Qa3HbIe
HaNnpsDKeHUsT U TOKU Tpex(aszHoi 1enu mpu coenuHeHuu (a3 B 3Be3ny. JIuHelHsle u ¢asHble
HaIpsHKEHUS U TOKH NPU COEAMHEHUU (Da3 TPEYTrOJIbHUKOM.

AHanu3 TMHENHBIX LEenel IPU HECUHYCOUIAIbHBIX EPUOANUECKUX TOKAX M HAIPSDKEHUSX.
Pa3znoxxeHne nepuoanyecKux HECHUHYCOUJANbHBIX (QYHKIMI B psang Pypwee. Ciyuyan CHUMMETPHH.
MakcuManbHOE, CpefHEe U JIEHCTBYIOIIEE 3HAYEHUS HECHHYCOUJAIBHOTO TOKAa M HAIPSHKEHHS.
Mo1HOCTh B LIENMH HECHHYCOUAANBHOrO TOKa. [loHSTHE 00 aMIIMTYJHO - 4acCTOTHOM U ¢azo -
YaCTOTHOM CIEKTpaXx.

AHanu3 NepexoIHbIX MPOLECCOB B TMHEHHBIX AJIEKTpUUECKUX Lensiax. OCHOBHbBIE OHATUS U
orpeeneHus. 3aKkoHbl KoMMyTanuu. CBOOOTHBIE U MPUHYXIECHHBIE COCTABIISIOLINE MTEPEXOTHOTO
pexuma. Pacuer mnepexogHbIX NPOLECCOB B JIMHEHHOW AJIEKTPHUYECKOM LENH KIACCHYECKUM
MeTo oM. OnepaTopHbIi METO, pacdyeTa NEPEXOIHBIX IPOLECCOB.

Pasnen 3. DuekTpr4eckue MAalIMHbI U TPAHC(OPMATOPBI, CPEICTBA H3MEpPEeHHUs!

DnexTpuyecKkue MaluHbl U TpaHcpopmaTopsl. TpaHcdopmarop: yCTpOHWCTBO M IPUHIIHUIL
neiictBusi. COOTHOIIEHUS ISl TOKOB M HAmpsHKEHUH OOMOTOK M YHMCIIa BUTKOB. DJIEKTPUYECKHE
MalIMHbl TOCTOSHHOTO M TMEpeMEHHOro Toka. CHHXPOHHBIE U ACHUHXPOHHBIE JBUTATENH.
CHHXpOHHBIE U aCUHXPOHHBIE FEHEPATOPHI.

DneKTpuyecKrue U3MepeHus U npuoopsl. MeTo bl U3MEPEHUHN FIEKTPUYECKUX U MAarHUTHBIX
BenuunH.  llorpemHoctn  wm3mepenuil.  [lpuHiun  npelicTBUS ~ MarHMTORIEKTPUYECKHX,
JEKTPOMArHUTHBIX, AIEKTPOAMHAMUYECKUX U JIEKTPOCTaTUUECKUX MpUOOpoB. M3MepeHne Tokos,
HaNPsKEHUN U MOIIHOCTEH..

Pasnean 4. [lonynpoBogHUKOBBIE 3J1eMEHTHI H OCHOBBI MUKPO3J1EeKTPOHUKH.

[TonynpoBonHukoBble  nuonabl. CoOOCTBEHHass W HpPUMECHas  JIEKTPONPOBOJHOCTD
MOJIyIIPOBOJHUKOB.  [IoynIpOBOJHMKOBBIE ~ AMOJBI, WX HA3HAYEHHE U  XaPAKTEPUCTUKHU:
BBINPSMUTENbHBIE TUOJIbI, CTAOMIMTPOHBI, (POTO U CBETOAUO]IbI, THPUCTOPHL. Bapukamnsl, ONTPOHBI:
Ha3Hau€HHE U MPUHIUI PaOOTHI .

bunonsipusie u nonessle TpaH3ucTophl. CTPYKTYpa U NPUHIMN AEHCTBUS OMMIOJISPHOTO U
HOJIEBOTO TPaH3UCTOPOB. CXeMbl BKIIOUEHHs OUIOJSPHOTO TpaH3UCTOpa. XapaKTePUCTUKU
OUIOJISIPHOTO U MOJIEBOIO TPAH3UCTOPOB.

Pasznen 5. AHajioropas cXeMOTEXHHKA



Hcrounnku BTOPUYHOI'O 3JIEKTPONUTAHHUS. CrpykTtypa MCTOYHHKA
MUTAHUS ~ DJIGKTPOHHBIX  yCcTpocTB. OpHO(asHbII  OJHOMOIYNEPUOAHBIA  BBIIPSIMUTENb.
OnHoda3zHbIit MOCTOBOM BhIpsAMUTENL. T pexda3zHblif MOCTOBOI BBHIIPSIMUTENb.

Yeunurenu. Knaccupukanys 1 XapakTepUCTUKH YCHIIUTENEH TOCTOSIHHOTO ¥ IEPEMEHHOT0
toka. KackagHoe moctpoenue ycunureneil. OOparHas cBsi3p B ycuiauTensx. OnHOKacKaIHBINA
YCHIIUTEND.

Omnepanmonnsie ycunuTend. [1oaxoapl K MOCTPOECHUIO YCHIIMTENBHBIX yCTpoucTB. OO0mue
CBOMCTBA YCTPOMCTB C ONEPALMOHHBIMU yCUINTENAMHA. OCHOBHBIEC BU/IbI BBIYUCIUTEIIBHBIX CXEM Ha
OCHOBE OIEpPAlMOHHBIX ycuiauTesned. CXEeMOTEeXHHKa M OCHOBHBIE IIapaMeTphl ONEpPAlMOHHBIX
YCUJTUTEIICH.

I'eneparopsl. Pexxumbl BO30yXkIeHUs reHepaTopa. YcioBus camMoBO30yxaeHus. LC-
renepatopel. RC-renepatopsl. ['eHepatop ¢ MoctroM BuHa Ha onepallMOHHOM YCHJIMTEINE.
I'eneparop nua000pa3HOrO HANPSHKEHUSL.

Pazpnen 6. LlndpoBasi cxeMoTeXHUKA

KomOunanmonnsie mudpoBbie ycTpoiicTBa. OCHOBHBIE JIOTHYECKHE omepanuu. Bumpl
JOTHMYECKHUX 3JIEeMEHTOB. TaOmuiel uctuHHOCTH 3nementoB W, WMJIM, HE. Jlpowunast cucteMma
ucuucnenus. KomOuHanumoHnHele 1udpoBbIE yCTpoWcTBa: MmM@paTropel U AemudpaTopsl,
MYJIBTHUILIEKCOPHI U JIEMYJIbTUILUIEKCOPBI, UX YCIOBHOE 0003HAUEHHE U TaOJINIbl HCTUHHOCTH.

[TocnenoBarenbHOCTHRIE IMGPOBBIE ycTpoiicTBa. Tpurrepsl, ux kiaccudukamus IO
croco0y 3amucu M (QYHKUMOHAJIbHOMY Ha3zHaueHuto. OOo03HaueHHWsl TpHUITEepa, €ro BXOJOB U
BbIXOJ0B. Tpurrep RS-tuna. Tpurrep D-tuna. T-tpurrep. JK-tpurrep. J[BoW4HBI U JBOWYHO-
JECSTUYHBIN CUETUNKH.

Peructpsl. Peructpsl ciura, noctpoeHHsle Ha tpurrepax D-tuna. KosbLeBsie peructpsl ¢
pa3IM4HON €MKOCThIO Ha DTpurrepax. Y HuBepcaabHbIe PETUCTPBI.

4.4 TeMbl U IVIaHBI JIA0OPATOPHBIX 3AHATHI

JladopaTtopHoe 3anatme 1 (4 4.). Tema <«QJEKTPUUYECKHUE LIEIN
MNOCTOAHHOI'O TOKA»

[TpoBepka cobmonenus 3akoHoB Oma u Kupxroda B pa3BeTBICHHOH JIEKTPHUECKON IeTH
IMOCTOAHHOT'O TOKA; O3HAKOMIICHHE C U3MCPHUTCIBbHBIMHA HpI/I60paMI/I HEIMMOCPCACTBCHHOI'O OTCYECTA
(ammepMeTpaMu ¥ BOJBTMETPAMH); OCBOCHHME METOJIWKH H3MEpPEHHUS TOKOB, HANpPSHDKCHUNH U
COHpOTI/IBHeHI/Iﬁ B DJICKTPHUYCCKUX LCIIAX.

JladopaTtopnoe 3ausitue 2 (4 4) Tema «IQJEKTPUYECKHUE 1EIX
OJHOPA3ZHOI'O CUHYCOHJAJIBHOI'O TOKA»

HccnenoBanne  HEpa3BETBICHHOM M Pa3BETBICHHOM  DJIEKTPUYECKUX  LEnen
CHUHYCOUJAJILHOTO TOKA IPU HAJIMYUU MOTpeOUTeNel C aKTUBHO-PEAKTUBHBIMU COITPOTHBIICHUSIMU
npoBepka cobmonenuss | u Il 3akoHoB Kupxroda mist nenu nepeMeHHOro TOKa; ONpEIesIeHHe
[1apaMeTPOB LIENEH, YCTAHOBJICHUE YCIOBUN BOSHUKHOBEHUS PE30HAHCOB HAIIPSKEHUN U TOKOB.

Jladbopatopnoe 3ansatHe 3 (4 4.). Tema «TPEX®A3HBIE JJIEKTPUYECKHUE
HHEITN>

HccnenoBanne peXUMOB pabOThHl CUMMETPUYHOTO M HECHMMETPHUYHOTO MOTpeduTenei
AJIEKTPUYECKON DSHEPruM B TpeX(a3HbIX DJIIEKTPUUECKUX IIEMAX; OMpPEJACICHHEe OCHOBHBIX
COOTHOIIEHUH MeXAy (a3HBIMU M JTUHEHHBIMH TOKAMH W HANPSKEHUSMHU TPU CUMMETPUUHON
Harpy3Ke U BKIIIOUEHHH MMOTPEOUTENeH 3B€3/10M U TPEYTOJbHUKOM.

JladopaTtopnoe 3ansitue 4 (4 4.). Tema «IIEPEXO/JHBIE ITPOLHECCHI B
JUHEWVHBIX DJIEKTPUYECKUX LEITSAX»

HCCIICAOBAHUEC TMEPCXOIHBIX ITPOLECCOB B JIMHENHEBIX QJICKTPUYCCKUX LCIIIX IIPH HAJIWYUH
OJTHOTO U JIByX HAKOIUTEINICH SHEPTHH;

YCTAaHOBJICHUE BIUSHUS IApaMETPOB HKCCIEAYEeMOW IIeMd Ha XapakTep MEepPexXOIHOTO



mpolecca;
UCCIIEIOBAaHUSI W M3MEPEHUs TMapaMeTpoB  OBICTPONPOTEKAIOUINX  MEePUOIUYECKUX
HECHHYCOHUIATbHBIX TOKOB M HAIPSHKEHUH C TOMOIIIBIO 3JIEKTPOHHOTO ocumiIiorpada.

JlaGoparopnoe 3ansate S5 (4 4.). Tema «KATYIHIKA HHAYKTHUBHOCTHU C
MAT'HUTOIIPOBOAOM)»
nuccregoBaHve BOSbT-aMMNEPHbIX XapakTepPUCTUK NnepemMarHMinBaHns KaTyLwKu NHOYKTUBHOCTU
Ha OCHOBE MarHuTonpoBoda C perynvpyemMbiM BO3AYLUHbIM 3a30pOM MNPW MOAKMAYEHUU K
WUCTOYHUKY MEPEMEHHOro TOKa, BIIMSHUA pasMepoB 3a30opa Ha BESIMYMHY WHAOYKTUBHOCTU
KaTyLLKMW.

JladopaTopHnoe 3austue 6 (4 u.). Tema <TPAHC®OPMATOP»
O3HaKOMIEeHWe C YCTPOMCTBOM, MPUHUUMNOM [OEUCTBUA, XapakTepucTukamm u metogamu
nccregoBaHus ogHodasHbIX TpaHCHOPMaTOpPOB;
nonyyeHne  3KCNEepUMEHTanbHOro  NOATBEPXOAEHUS  TEOPETUYEeCKUX  CBEedEHUn O
XapakTtepucTmkax ogHodasHbIX TpaHCHOPMaToOpPOB.

JlabopaTopHnoe 3anstue 7 (2 4.). Tema «'EHEPATOP IIOCTOSAHHOI'O TOKA»

O3HAKOMHUTBCA C YCTpOﬁCTBOM, MMPUHIUIIOM [[GI\/'ICTBI/HI, OCHOBHBIMH PCKUMaAMU pa6OTI>I
reHeparopa IOCTOSHHOTO TOKa C HE3aBUCHUMBIM BO30YXKACHUEM; INPHOOPECTH NpPaKTUYECKHUE
HaBBIKM ITyCKa, 3KCIUIyaTalluh W OCTAHOBKH T'CHCpATOpa MOCTOAHHOI'O0 TOKA;, SKCICPUMCHTAJIBHO
HOJTBEPAUTH TEOPETUUECKUE CBEJICHHS O XapaKTepUCTUKAX FeHepaTopa MOCTOSHHOIO TOKa

JladopaTopHoe 3ansitue 8 (6 4.). Tema «JIEKTPOABUI'ATEJIb IIOCTOAHHOI'O
TOKA»

1. U3YYUTh YCTPOWCTBO, MPHUHIMI ACHCTBUS, XapAaKTEPUCTUKH AIEKTPOJABHUTATEINS
MOCTOSTHHOTO TOKA;

2. OpuoOpecTd TMPAaKTHUYECKWE HABBIKM MyCKa, OKCIUIyaTallud W  OCTaHOBKH
3JICKTPOJIBUTATENsl TOCTOSTHHOTO TOKA,

3. 9KCIIEPUMEHTAIFHO HCCIE0BAaTh TEOPETHUUYECKHE CBEIEHUS O XapaKTepUCTUKAX
3JIEKTPOJIBUTATENsl TOCTOSTHHOTO TOKA.

4.5 TemaTnka KypcoBbIX padoT
KypcoBast pabota yueOHBIM IUIaHOM HE NpeyCMOTpEeHa.

5.TEMbI JUCHUIIVIMHBI U151 CAMOCTOSTEJBHOT'O U3YUEHUSA
TeMbl KOHTPOJIBHBIX PA00T MO YacTu 1 «IIeKTPOTEXHUKA»

JInHeWHbIE 2JIEKTPUYECKHUE e ITOCTOSIHHOIO TOKa U METOIbI UX pacyeTa
JIuHenHbIe 3JIEKTPUYECKHE LIETIH CUHY COMAIBHOTO TOKA M METO/IbI UX pacuera
Tpexdasnble anekTpuueckue nemnu

DJeKTpUYecKre MAIINHbI :TpeX(a3Hble aCHHXPOHHBIEC IBUTATEIN
DNEKTPUYECKHUE MALIMHBI :IBUTATENIN ITOCTOSHHOTO TOKA

S

TeMbl KOHTPOJIbHBIX PA0OT MO YACTH 2 «DJIEKTPOHUKA)

1. AHanmuTHYeCKHMH pacyeT YCHJIMTEIbHOIO Kackala ¢ OOLIMM SMHTEPOM Ha OWIOJISPHOM
TPAH3UCTOPE B PEXKHUME «MAJIOr0» CHTHAJA JJISl CPEJHUX YaCTOT;

2. OmpeneneHne BeMYUHBI (pakTopa 00paTHOW CBsi3U, KOd(dUIMEHTa YCUIICHUS, BXOTHOTO U
BBIXO/IHOTO COMPOTHUBIICHHSI YCUIIUTEILHOTO KaCKaa;

3. Pacuer BenMYMHBI €MKOCTEl M  CONPOTHBIICHHS  CIVIXKUBAaoLmiero  (QuibTpa,
oOecnieunBaromue TpedyeMblii KOAQPHUIMEHT MyJIbCAIlMK Ha Harpys3Ke.



6.ObPA30OBATEJIBHBIE TEXHOJIOTHHA
Ne .
w/n HaumenoBanue pa3nena | Buabl yueOHBIX 3aHSITHI Oopa3oBaTe/ibHbIE TEXHOJIOTHH
1. |Jlunetinpie  anektpudeckue |Jlexius BBopnas neknus-uH(GOpMaIHs ¢ UCIIOIb30BaHUEM

LI ITOCTOSAHHOT'O TOKa

MpE3eHTAUU

JlaboparopHoe 3aHsATHE

Kpyrasrii ctoi (auckyccust)

CamocTrosTenpHas pabora

KoncynbsTupoBanue u mpoBepka JOMAIIHAX 33AaHUN
IIOCPEACTBOM 3JIEKTPOHHOMN ITOUYTHI

2. |Amamm3 mnepuommueckux u|JIekrms IIpoGiemHast neKIus
NEPEXOHBIX TNpPOLECcCOB  B|JIaGopaTopHOE 3aHATHE Pabora B rpymmax ¢ myOnudHON pe3eHTannei
JIMHEWHBIX ICTIAX PE3YIIBETATOB
CamocrosarensHas padota  [[Tomxbop ¥ aHATN3 CTATHCTHICCKUX JaHHBIX
3. |OnexkTtpuyeckue MamivHbl u|JIeKmus Jlexnus-6ecena ¢ UCIOJIb30BAHUEM KOMITBIOTEPHBIX
TpaHc(hopMaTophl, CPEIACTBa 1 MYJBTUMEIUUHBIX CPEJICTB 00yUEHHUS
M3MepeHus JlaboparopHoe 3aHsTHE Pa300p KOHKPETHBIX CUTyalni
CamocrosrenbHas padota  |KoHcyneTHpoBaHUE U TPOBEpKa JOMAIHUX 3aaHUH
MOCPEJCTBOM IJIEKTPOHHON MOYTHI
[MomympoBOTHUKOBEIE Jlexuus JCKIUS-UHPOPMALIUS C UCTIONB30BaHUEM
3JIEMEHTBI U OCHOBBI MPE3EeHTAIIH
4 MHUKPORJICKTPOHHUKH JlabopaTopHOe 3aHATHE Kpyrusrit cton (auckyccus)
CamocrositenbHas padora  |KoHcynbTupoBaHue U ITpOBEpKa JOMAILIHUX 331aHUN
MOCPEACTBOM AJIEKTPOHHON MOYTHI
AHajoroBasi cxeMoTexHuKa | Jleknus [IpobnemMHas neKius
JlabopaTopHOe 3aHsATHE Pab6oTa B rpymnmax ¢ myOauuHON Hpe3eHTanuei
5 pE3yIbTATOB
CamocrosrtenbHas padota  |[Tox0op u aHANH3 CTATUCTHYECKUX JAHHBIX
[udpoBas cxeMoTexHUKA Jlexnmsa Jlexmms-6ecena ¢ UCIIOMB30BAHIEM KOMITBIOTEPHBIX
Y MYJIbTUMEIUNRHBIX CPEACTB 00yUCHHUS
6 JlaboparopHoe 3aHsATHE Pa360p KOHKPETHBIX CUTYaIUi

CaMocrosTenpHas pa60Ta

KoncynpTrpoBaHue U mpoBepKa JOMAITHUX 33aJaHuN
ITOCPEJICTBOM JJICKTPOHHON ITOYTHI

1)
2)
3)
4)
S)
6)
7)
8)
9)

7. OUEHOUYHBIE CPEJCTBA (MATEPHA.IBI) JUIsI TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH, TPOMEKYTOYHOM ATTECTALIMA OBYYAIOIIAXCS 1O
TACIATIIAHE

7.1. KoHTpOJILHBIE BONPOCHI [IJIsl MPOBEACHUSA TEKYLero KOHTPOJIst

DJIEKTPUYECKUI TOK U HanpshKeHue. MrHOBEHHasi MOLITHOCTh

W neanbHble 371€MEHTHI 3JIEKTPUUECKOM 1IENH — COIIPOTUBIIEHUE, UHAYKTUBHOCTh, EMKOCTh
CooTHoIlIeHHEe MEXTy TOKOM U HaIlpsHDKEHUEM B UCANbHBIX 3JIEMEHTAaX AJIEKTPUYECKOM Lenu
3akon Oma u 3akonbl Kupxroda ass neneit mocTosHHOTO TOKa

Pacuer npoCThIX Lienel MOCTOSSHHOTO TOKa
Pacuer cioHBIX 1IeTIel MOCTOSTHHOTO ToKa 1o 1-my u 2-my 3akoHam Kupxroda
baanc MomHOCTEN LIENH IOCTOSHHOIO TOKA
CuHyCcOMJAIBHBIEC TOK , HANPSDKCHUE U UX JEHCTBYIOIINE 3HAYCHU

10) MHpeanbHble 371€MEHTHI LIEIH CUHYCOUAAIBHOTO TOKA

11) Ilens c nocnenoBarenbHbIM coenunenueM R, L, C npu cuHycoujanbHOM Hanps>KeHUU

12) Iens c mapamnensHbM coequHerneM R, L, C npu cuHyconnaabHOM HapsKEHUN

13) MomHocTh 11eNi CUHYCOUIATbHOTO TOKa BeKTOopHBIE nuarpamMmsbl Ieneld CHHYCOUIaIbHOTO
TOKa
14) KomruiekcHbIN METO pacyeTa Leneil CHHyCOUJaIbHOTO TOKa
15) bananc MouHOCTEH IeNu CUHYCOMJAIbHOTO TOKa




16) Pe3oHaHC B 3JEKTPUYECKOW IIEMU C MOCJEIOBATEIbHBIM coequHeHueM 3nemeHToB R, L,C
(pe3oHaHC HAMPSKEHUI )

17) Pe3oHaHC B DJEKTPUYECKOM LENMM C MapalieIbHBIM coequHeHueM 3ineMeHToB R, L,C
(pe3oHaHC TOKOB)

18) OcobenHnoctu pacuera Iieneid CHHYCOMJAIBHOTO TOKA NPU HAJIMYUM  B3aUMHBIX
WHIYKTUBHOCTEU

19) Ilemns c TpanchopMaTOPHOIl CBA3BIO MEX Ay KaTykaMmu TpexdasHble aMeKTpruuecKue Henu
20) Coenunenue Tpexda3zHOU LETH «3BE3I0M

21) Coenunenue Tpex($azHOM HEMH «TPEYTOIbHUKOMY

22) MomHocTh Tpexdha3Hou 1enu

23) HenunelHble 2IEKTPUUECKUE IEMEHTHI U UX NTapaMeTphl

24) T'paduyeckuii METOJ pacueTa MPOCTHIX HETMHEHWHBIX IIETIeH MOCTOSHHOTO TOKA

25) 3axoHBI ¥ IapaMETPbl MATHUTHBIX LI€TIEN

26) DieKTpOMarHUTHbIE MPOLECCH B KaTylIKe ¢ ()eppOMArHUTHBIM CEPACYHUKOM (ypaBHEHUE U
CXeMa 3aMeIIEHUS)

27) Ha3naueHue u NpUHIMI ACUCTBUS TpaHCPopMaTopa

28) PexxuMbl X0JIOCTOTO X0/J1a U KOPOTKOT'O 3aMbIKaHUs TpaHc(hopmaTopa

29) BekrtopHas guarpaMMa U cxema 3aMmelneHus Tpanchopmaropa

30) Buemmnsis ~ xapaktepuctuka — TpaHcpopmaropa u ero  KIIJI  AcHHXpOHHBIH
nBurarens. Y crpoiictBo.l Ipuniun paboTel

31) Omnepreruyeckas n1uarpaMMa aCHHXPOHHOT'O IBUTaTeEls

32) MexaHn4yecKue XapaKTepUCTUKH aCHHXPOHHOTO JABUTATENs

33) Ilyck acCMHXpOHHBIX ABUraTeneu

34) VYcTpoiCTBO M NPUHLUN AEUCTBUS CHHXPOHHON MAallliHBI

35) BHeniHue xapakTepUCTUKN CUHXPOHHOT'O TeéHepaTopa. BKiIroueHne CHHXpOHHBIX T€HEPAaTOPOB
Ha MapajuieIbHyI0 padoTy.

36) Ilyck B XOA CHHXPOHHBIX JBUraTesen

37) CuHXpOHHBIE KOMIIEHCATOPHI

38) VYcTpoiCTBO M NPUHLUI AEUCTBUS MAlIUH ITIOCTOSHHOTO TOKA

39) MexaHnyeckasi XapaKTepUCTHKA ABUTaTeNsl MOCTOSHHOIO TOKAa M CIIOCOOBI pEryIMpOBaHUS
€r0 4acTOThI BpAILEHUS

40) WsmepurenbHble TPUOOPHI MArHUTOAICKTPUYECKOM CHUCTEMBI. YCTPOWCTBO , TPUHIIUII
JNEUCTBUSA

41) W3smepurenbHbIe MPUOOPHI AIEKTPOMArHUTHON CHCTEMBI. Y CTPOMCTBO , TPUHITUI ICHCTBUS
42) W3meputenbHble NPHOOPBI HIEKTPOAUHAMHYECKOW CHCTEMBl. YCTPOMCTBO , MPUHLUI
JEUCTBUSA

43) H3mepuTenbHble MIPUOOPHI ATEKTPOCTATUYECKON CUCTEMBI. Y CTPOICTBO , IPUHIUI JCHCTBUS
44) Knaccel TOYHOCTH MPUOOPOB

45) Peructpupytomue npudbopsl U ocumIIorpagsl

46) W3mepeHue MOIIHOCTH B LEMNSAX MOCTOSIHHOTO, OJHO(GA3HOTO U TpexX(a3HOro mnepeMeHHbIX
TOKOB.

47) W3mepeHus U KOHTPOJIb HEAJIEKTPUUECKUX BEIUUNH

7.2. KoHTpoJIbHBIE BONPOCHI W 3aJaHUs I TPOBENCHHSA IPOMEKYTOYHOM
aTTecTalMu.
IIpumepHBIii IepeYeHb BONPOCOB K 3a4€Ty M0 AMCHMILIMHE

1.  IlomynpoBOJHMKOBBIM Iuojd. YcTpoiicTBo, (usnueckue mpoueccsl. BAX u e€ ocHOBHbIE
yuacTku. Cxema 3aMelleHHs MOJIYNPOBOJHUKOBOIO AHMOAA. BpluncieHHe mnapaMeTpoB CXEMBI
3aMeLLEHUs.

2.  Bempsmurensabiii  guon. TpeOoBaHHs, TPEabSBIsSEMble K BBIIPIMUTEIFHOMY JTHOIY.
[TapaMeTpbl 1 KOHCTPYKTHBHO - TEXHOJIOIMYECKHE OCOOCHHOCTH BBIIPAMUTENbHOTO quoaa. BAX u
€€ naeanu3aims, cxeMa 3aMelCHUs.



3. IlonynpoBoaHUKOBBII crabunu3atop HampspkeHus.  BAX, cxema  BKIIIOYCHHS.
[Ipuaiun  pa®oOThl MapaMETPUYECKOTO CTaOWiIM3aTOpa HAMPSHKEHHUS, €ro OCOOCHHOCTH H
HenoctaTku. [TapameTpbl cTabUIMTPOHA

4.  bunonspHbIA TPaH3UCTOpP. YCTPOWCTBO, (U3MUECKHE TMPOIECCHl W TPHUHIMMI PadbOTHI
OUITIONIAPHOTO TpaH3UCTOpa. PeXUMBI M BUBI BKIIOUEHUS OUIOISIPHOTO TPAH3UCTOPA.

5. CraTudeckue BOJbTAMIIEPHBIE XapAaKTEPUCTUKH OUMOJSPHOTO TPAH3UCTOpPA B CXEME C
OOIIMM SMUTTEPOM U MOSICHEHUsI K HUM. O0JacTh JOMYCTUMBIX PEKUMOB IO IOCTOSTHHOMY TOKY.
6.  Crarnyeckuii peXxuM OUMOJIAPHOTO TpaH3WCTOpa. BrIOOp pekrMa Mo MOCTOSHHOMY TOKY H

€ro CXeMOTeXHUYecKas peanuzanus. TepMocTabmIn3anus pexuMa OUIOISIPHOTO TPAH3UCTOpa 10
IIOCTOSIHHOMY TOKY.

7.  JloxkampHble CXEMBl 3aMELICHHS OWIIOJISIPHOTO TpaH3WcTOopa. MallocurHaabHas cxema
3aMenIeHus] OUMoJIpHOTO Tpan3uctopa. [Ipodiema naeHTUUKAIIMN TTAPAMETPOB CXEM 3aMEIICHHUS,
H - mapameTps! 1 c1ocoObI MX BBIYHCICHHUS.

8. Ilonesble TpaH3UCTOPBI. THUIIBI MOJEBBIX TPAH3UCTOPOB. [10I€BOM TPAH3UCTOP C BCTPOEHHBIM
N - KaHaJIOM: YCTPOWCTBO, (u3Mueckue mnporecchl W npuHimn padotel, Cratnueckue BAX u
napaMeTpsl. JJOCTOMHCTBA MOJIEBBIX TPAH3UCTOPOB. MajloCUrHaNbHAs CXEMa 3aMELICHUS MTOJIEBOTO
TPaH3UCTOPA.

9.  TlonynpoBoaHMKOBBIN cTabminzarop HampsbkeHus. BAX, cxema BkiaroueHus. [lpunnun
paboThl MapaMeTpPUYECKOro CTa0MIM3aTOpa HANpSIKeHUs, €ro OCOOEHHOCTH U HEIOCTaTKH.
[TapameTps! cTabUIUTPOHA

10. bBunonspHblif TpaH3UCTOp. YCTPOMCTBO, (HU3MUECKHE MpPOIecChl M MPUHIMI  pabOThI
OUIOJISIPHOTO TpaH3UCTOpa. PEXXUMBI M BUJIbI BKIIOUEHUS OUIOJISPHOTO TPAH3UCTOPA.

11. Crarudeckue BOJIbTaMIIEPHBIE XapAKTEPUCTUKU OUITOJIIPHOTO TPAH3UCTOPA B CXEME C OOIUM
SMUTTEPOM U MOsICHEHUSI K HUM. O0J1acTh JOMYCTUMBIX PEKUMOB TI0 TOCTOSSHHOMY TOKY.

12.  Crarudyeckuil pexxuM OHMIIOISAPHOTO TpaH3UCTOpa. BrIOOp pexkumMa 1o MOCTOSHHOMY TOKY U
€ro cxeMoTexHHuecKkas peanusanus. TepmocTtabminzanus pexuma OUIOISIPHOTO TPAaH3HCTOpPA I10
IIOCTOSIHHOMY TOKY.

13. JlokanpHble CXeMbl 3aMeUIeHHs] OUIOJSPHOrO TpaH3UCTOpa. ManocurHaiabHas cxema
3aMelleHus: OUmosipHoro Tpansucropa. [Ipobiema uaeHTH(UKAUU TapaMeTPOB CXEM 3aMeIleHHs,
H - mapameTps! 1 criocoObl UX BHIYHCIICHUS.

14. Iloneble TpaH3UCTOPHI. THIIBI OJEBBIX TPAH3UCTOPOB. [10JI€BOI TPaH3UCTOP C BCTPOCHHBIM
n - KaHaJloM: YCTpOMCTBO, (pu3mueckue mporecchl M npuHuun pabotsl, Crtatnueckue BAX u
napaMeTpsl. JJocTOMHCTBA MOJIEBBIX TPAH3UCTOPOB. MaslocUrHaIbHAs CXEMa 3aMELIEHUs [10JIEBOTO
TpaH3HUCTOpA.

15. VYcunurenbHblid Kackaa ¢ OOLIMM S3MUTTEpOM. MEXKAacKagHble CBS3U. Y CHIUTEIbHBIC
kackanpl ¢ RC - cBazsimu. CxemoTexHuyeckas peanusanus ycuiaurenabHoro ¢ RC - cBszsiMu.
Onwucanue npuHIMNa paboThl, AMHAMHYECKAs XapakTepucTuka. Pacdyer kosd¢uienta ycuiaeHus
YCUJINTENBHOIO KacKaJia ¢ 00IIKUM SYMUTTEPOM Ha CPETHUX YACTOTaX.

16. OcHOBHBIE KauyeCTBEHHbIE IIOKA3aTENIM M XapAaKTEPUCTUKH YCWINTENIBHBIX YCTPOWCTB.
VYcrpolicTBa MHBapuUaHTHbIE BO BPEMEHM UM METOAbl OIpENeieHHs] HX HHBApUAHTHBIX
XapaKTepUCTUK. MeToj| NMepexoJHbIX XapaKTepPUCTHUK M cheKTpaidbHbli meron. Koadduuument
nepegauyu u npeoOpa3zoBaHHUE CIIEKTpa CUTHAJIA YCHJIMTEIbHBIM ycTpoiicTBOM. OnucaHue METO/I0B,
UX JOCTOMHCTB, HEJIOCTATKOB U 00JIACTH IPUMEHEHHUS.

17. OcHOBHBIE Ka4eCTBEHHbIC I[IOKA3aTE€IM U XapaKTEPUCTHUKU YCWIMTEIbHBIX YCTPOMCTB.
[lepexoaHas, aMIUIMTYJHO-4acTOTHass M  (a30-4acTOTHAs XapPaKTEPUCTUKH YCHIIUTEIBHOIO
yCTpOMCTBA M HX B3aUMOCBs3b. JIMHEIHBIE HCKaXEHHsS: 4YacTOTHbIE M (a3oBble. [IpuunHBI
JIMHENHBIX UCKaXKCHUM.

18. DneKTpoHHBIE yCTPOMCTBA C MOCTOSSHHBIMU IapaMeTpaMy (MHBapUaHTHBIE BO BPEMEHHU) U UX
MaTemaTHueckue Monenu. lIpencraBiieHue 3JIEKTPOHHBIX LIETIE WHBAapUAHTHBIX BO BPEMEHHU B
(dhopMe Mocae10BaTENIbHOCTH NEKTPOHHBIX Lenel (3BeHbeB) 1-ro u 2-ro mopsakoB. 3BE€Hbs 2-TO
HOpsi/IKa, UX MEepeaTOuHble XapaKTepUCTUKH, KO3(PPULUUEHTH meperaud MW pPa3sHOBUAHOCTU HX
aMIUIUTYAHO-YaCTOTHBIX XapaKTEPUCTHK.

19. OcHOBHBIE KaueCTBEHHBIE IIOKA3aTENIM M XapAaKTEPUCTHKH YCWINTENIBHBIX YCTPOWCTB.
KoadduumeHnT ycuneHuss mo TOKy, HANpsDKEHHIO W MOIIHOCTH. Pexkum "Oombimoro" curhana,



aMIUIUTYIHAasE XapakTepucThka. HennHelHble HCKaKeHUS. [Tymb1 B YCUIUTEIAX.
JlmHaMUYeCcKri AUaIia30H BXOJHBIX CUTHAJIOB.

20. OOpatHas CBA3b B YCWIMTENBHBIX YCTPOHCTBax. Buabl oOpaTHOW CBA3HM. 3aBHCHMOCTH
koadurmenta ycwienus ycuurenst ¢ OC Koc ot koaddurmenta ycmienus ycunurens 6e3 OC K
u ko3 dunmenta nepenaun nenu OC b . [TonoxurtensHas u oTpUlIaTEIbHAS 00paTHAsl CBSI3b U €€
BiusHue Ha Koc .

21. Bmmsaune OC Ha cTabMIbHOCTH KO3 PHUIMEHTA YCUICHHS, HETMHEHHbIE NCKaKEHUS, BXOJTHOE
U BBIXOJHOE CONPOTUBJICHUA. JIOCTOMHCTBA M HEJOCTaTKH IOJOXKHUTEIBHOM M OTpHULATEIbHON
0o0paTHOM CBS3U U 00J1aCTh UX IPUMEHEHUS.

22. VYcunaurenbHbIM Kackaa ¢ OOMUM SMUTTEpOM. MeKKacKaJHble CBSA3H. YCHINTENbHBIE
kackanpl ¢ RC - cBazsimu. CxemoTexHuUYecKkas peanusauus ycuiaurenapbHoro ¢ RC - cBszsmu.
Onwucanue npuHUMNa paboThl, AUHAMHYECKas XapakTepucTuka. Pacdyer kosd¢uimenra ycuiaeHus
YCUJINTENBHOIO KackaJia ¢ 00IIKUM AYMUTTEPOM Ha CPEIHUX YACTOTaX.

23. OcHOBHBIE KayeCTBEHHbIE IOKa3aTeIM M XapaKTePUCTUKU YCHIUTEIbHBIX YCTPOMCTB.
VYcTpoiicTBa MHBAapUaHTHBIE BO BPEMEHM UM METOABl OIpPENEICHHMs] HUX HHBApUAHTHBIX
XapaKTepUCTUK. MeToj MepexoaHBbIX XapaKTepPUCTHK M cheKTpaidbHbll Meron. Koadduuument
nepeaay u npeodpa3oBaHMUe CIIEKTPa CUTHAIA YCHIIUTENIBHBIM YCTpoiicTBOM. OnrcaHue MeTOI0B,
UX JOCTOMHCTB, HEIOCTATKOB U 00JIACTH IPUMEHEHHUS.

24. OcCHOBHBIE KayeCTBEHHbIEC I10KA3aTE€IM U XapaKTEPUCTHUKU YCWIMTEIbHBIX YCTPOMCTB.
[lepexonHasi, aMIUIUTYAHO-4acCTOTHass M  (a30-4aCTOTHAs XapaKTEPUCTUKHU YCHIIUTEIBHOIO
YCTPOHCTBA M WX B3aUMOCBs3b. JIMHEHHBIE WCKaKEHUs: YacTOTHbIE M (azoBble. [IpuunHBI
JMHEWHBIX NCKAKEHUM.

25. DIEeKTpOHHBIE YCTPOMICTBA C MOCTOSHHBIMH IapaMeTpamMu (MHBapUAaHTHBIE BO BPEMEHM) U UX
MaTteMaTuueckue mozenu. [IpenctaBieHue 31EKTPOHHBIX ILieNell MHBAPHMAHTHBIX BO BPEMEHHU B
(opme mocIeI0BaTeNbHOCTH JEKTPOHHBIX Hemeil (3BeHbeB) 1-ro U 2-r0 MOPSAKOB. 3BEHBS 2-TO
HOpPsI/IKA, UX MNEepeaTOuHble XapaKTEPUCTUKH, KO3(PPULUEHTH meperaud M pPa3sHOBUAHOCTU HX
aMIUIUTYAHO-YaCTOTHBIX XapaKTEPUCTHK.

26. OcHOBHBbIE KayeCTBEHHbIC IIOKa3aTeIM M XapaKTEPUCTUKU YCHIUTEIbHBIX YCTPOMCTB.
Koadduuuent ycunenuss mo TOKy, HanpsDKEHHUIO W MOIIHOCTH. Pexxum "Oombimoro" curhana,
aMIUTUTyAHas Xapakrepuctuka. Henuneitnsle nckaxenus. llymsl B ycunurensax. JuHamuueckuit
JMarna3oH BXOJIHBIX CUTHAJIOB

27. OOparHas CBsS3b B YCHWIMTEIBHBIX YCTpOWCTBaX. Buael oOpaTHOW CBs3u. 3aBHCHMOCTH
ko3 unmenta ycunenus ycunutens ¢ OC Koc ot koadpdunmenta ycunenus ycunurens 6e3 OC K
1 kodPurmenta nepenaun nenu OC b .

28. Buusuaue OC Ha cTaOUIbHOCTH KO3 (ULIMEHTA yCUICHUS], HEIMHENHbIE HCKaKEHUS, BXOJIHOE
U BBIXOJHOE CONPOTUBJICHMS. JOCTOMHCTBA M HENOCTATKH IIOJOKUTEIBHOM M OTPHULIATEIBHOU
00paTHOM CBSI3U M 00JaCTh UX TPUMEHEHHSI.

29. VYcunurenbHbIM Kackaa ¢ OOMUM SMUTTEpOM. MeKKacKaiHble CBA3H. YCHIINTENbHBIE
kackanpl ¢ RC - cBazsimu. CxemoTexHUYecKas peainsanus ycuiaurenabHoro ¢ RC - cBszsMu.
Onucanue npuHIMNA paboThl, AMHAMHUYECKas XapakTepucTuka. Pacdyer kosd¢uienta ycuiaeHus
YCUJINTENBHOIO KacKaJia ¢ 00IIKUM AIMUTTEPOM Ha CPETHUX YacTOTaxX

30. OcHOBHBIE KayeCTBEHHbIE IOKa3aTeIM M XapaKTEPUCTUKHU YCHIUTEIbHBIX YCTPOMCTB.
VYcTpolicTBa MHBAapUaHTHbIE BO BPEMEHM UM METOABl OIpPENElIeHHMs] HX HHBApUAHTHBIX
XapaKTepUCTUK. MeToj NMepexoJHBIX XapaKTepPUCTHK M cleKTpaidbHbll Meron. Koadduuument
nepeaayy u npeodpa3oBaHMUE CIIEKTPa CUTHANIA YCHIIUTEIBHBIM YCTpoiicTBOM. OnricaHue METOI0B,
UX JOCTOMHCTB, HEIOCTATKOB U 00JIaCTH PUMEHEHUS

31. OcHOBHBIE KA4YECTBEHHbBIC IIOKA3aTEIM U XapaKTEPUCTHUKU YCWIUTEIbHBIX YCTPOMCTB.
[lepexoaHas, aMIUIMTYJHO-4acTOTHass M (a30-4acTOTHAS XapPaKTEPUCTUKH YCHIIUTEIBHOI'O
YCTPOWCTBA M WX B3aUMOCBs3b. JIMHEHHBIE WCKa)KEHUs: YacTOTHbIE W (azoBbie. [IpuumHBI
JUHENHHBIX UCKAXEHUN

32. DneKTpOHHbIE YCTPOMCTBA C MOCTOSHHBIMU IapaMeTpaMy (MHBapUaHTHBIE BO BPEMEHHU) U UX
MaTteMaTuueckue mozenu. [IpencraBieHue 31€KTPOHHBIX LieNell MHBAPHMAHTHBIX BO BPEMEHHU B
(dopme TocIeI0BaTEIbHOCTH JIEKTPOHHBIX Hemeil (3BeHbeB) 1-ro U 2-T0 MOPSAKOB. 3BEHBS 2-TO
HOpsi/IKAa, UX HEepeaTOuHbIe XapaKTEPUCTUKH, KO3(PPULUEHTH meperaud U pPa3sHOBUAHOCTU HX



aMIUIUTYHO-YaCTOTHBIX XapaKTEPUCTHK.
33. MexXKacKaJHbple CBSA3M M IyTH TOCTPOCHHUS YCHUJIUTENECH IMOCTOSHHOTO Toka. CrocoOs
OpraHu3aly TaJbBAaHUYECKOW CBSI3U MEXJy KacKalaMu, WX JOCTOMHCTBA M HemocTatku. [peiid
HYJIsl, IPUYUHBI €70 BOSHUKHOBEHUS U IIyTH YMEHBILIEHUS

34. uddepeHIManbHbli  YCHWINTENBHBIA  KackKal.  OJEKTPOHHAs  CXeMa  HJCaTbHOTO
YCUJINTENBHOTO Kackaja M HpUHLUI ero paboTbl. OCHOBHBIE MPEUMYIIECTBA, OCOOEHHOCTU H
MOTPEUIHOCTH PEaTbHOTO TP (HEepEeHINATBFHOIO YCUIUTEIBHOTO KacKaa.

35. OnepaunuoHHBIA  yCWIMTENb. YCTpPOMCTBO. (OCHOBHBIE KA4YECTBEHHBIC IIOKA3aTeId U
XapaKkTepuCTUKU. [IoHATHE O MAKPOMOENIN U CXEMBI 3aMEILIEHUS ONIEPALIMOHHOTO YCUIIUTEIIS.

36. @OyHKIMOHAJIBbHBIC MTPe0oOpa3oBaTed HA OCHOBE OMEPAIMOHHOIO YCHUIUTENS. /[Ba OCHOBHBIX
BKJIFOUEHUS ONEPALMOHHOT0 ycuiuTens. [loBropurens HanpsKeHus..

37. @OyHKIUMOHAIbHBIE  TpeoOpa3oBaTeId  HA  OCHOBE  OINEPAIMOHHOTO  YCHUJIUTEIS.
WHBepTupytomuii 1 HeMHBEPTUPYIOIIKN CyMMaTop. CXeMBbI U BBIBOJ paCYETHBIX COOTHOILIEHUH.

38. @OyHKIMOHAIBHBIC MPEOOpa3oBaTEIM HA OCHOBE OIEpalMoHHOro ycwimrelns. Kommaparop.
DJEeKTpOHHAs cXeMa, IPUHIUI paboThl U IPUMEHEHHE.

39. @yHKIMOHAJIBHBIC MPEOOPa30BATEIM HA OCHOBE OMEPalMOHHOTO ycunutens. HTerpaTop u
Qg depeHIraTop: 3JIEKTPOHHBIE CXEMBbI, BBIBOJ PACUETHBIX COOTHOILICHHH.

40. Meron ananorosoro mojenupoBanusi. AktuBHble R 1 RC nonocossie GpuiabTpsI.

41. MHcrounuku BTOpHUYHOro nuraHus. HasHaueHue, TurnoBas CTpykTypHas cxemMa. OCHOBHBIE
KaueCTBEHHBIE MTOKA3aTEeNH U XapaKTePUCTHKH.

42. VCTOYHUMKM BTOPUYHOTO NHTaHUSA. PaboTa BBIIpSAMUTENs Ha aKTUBHYIO U €MKOCTHO-
aKTUBHYIO Harpy3ku. OCHOBHbIE paCUE€THbIE COOTHOIICHUSI.

43. HcTOYHUMKM BTOpPUYHOTrO mnHTaHus. [laccuBHBIE CriakuBarouve (QUIBTPBL: EMKOCTHO-
aKTUBHbIE, WHAYKTUBHO-aKTUBHBIE U  HMHIYKTUBHO-eMKOCTHbIe. = OCHOBHBIE  pacueTHbIE
COOTHOLLEHUS.

44. Wcrounukn BTOpHYHOro mnuTaHus. CraOunmuzaTopsl HampsbkeHus. [lapamerpuueckuii
CTa0WIN3aTOp HANpPsDHKEHHUs (DJIEKTPOHHAS CXeMa, MPUHUMI (YHKIMOHUPOBAHHUS M pPaCUETHBIC
cooTHoweHus). KomneHcalMoHHblii cTaOUINM3aToOp HANpsKEHHs (JIEKTPOHHASI CXeMma, MPUHLHUII
(YHKIIMOHMPOBAHUS M PACUETHBIE COOTHOIICHUS).

45. HWcrouHukH BTOpHUYHOTO nuTaHud. KiroueBoil crabmin3aTtop HampspKeHUs (RJIEKTPOHHAS
cxema, IpUHUUI (PYHKIIMOHUPOBAHUS, PACUETHBIE COOTHOILICHUS).

8. CUCTEMA OLHEHUBAHUSA IIVIAHUPYEMBIX PE3YJIBTATOB OBYUEHUSA

®opMa KOHTPOJIS 3a oaHy paboTy
MuH. 0aJJ10B Makec. 6a/L10B Bcero

Texkynuii KOHTPOJIb:

- 3awuma nabopamopHol pabomel 10 6annos 30 6annos

- yuacmue 8 OUCKYCCUU HA CeMUHAape 10 b6annos 40 6annos

- KoHmpoavHas paboma (memwi 1) 10 bannos 15 bannos

- KOHmMpovbHas paboma (memovl 2 10 b6annos 15 bannos
[TpomexxyTOYHAas aTTeCTaIUs 20 6annos 50 bannos
HToro 3a cemecTp: 3auém 100 b6annos

9. YYEBHO-METOJAUYECKOE U HWH®OPMALMOHHOE OBECIEYEHUE
JUCHUIIIMHBI

9.1 OcHoBHas UuTEpaTYpa

1. I'puropses, I1. A. DiekTpoTexHUKa, MEKTPOHUKA U eKkTpornpuBoa. Y.1 : yuebHoe
nocobue / I1. A. I'puropres, H. A. 3aiinieBa. — MockBa : Pocculickuii YHUBEpPCHTET TpaHCIIOPTa
(MUUT), 2020. — 170 c¢. — Texcr : snexTponnsblii / Ludposoit oOpazoBaTensHbIii pecype [IPR

SMART : [caiit]. — URL: https://www.iprbookshop.ru/116115.html



https://www.iprbookshop.ru/116115.html

2. Hynuenko, O. JI. TeopeTnueckue OCHOBBI ~ 3JJNEKTPOTEXHUK :  JTAOOpAaTOPHBIN
npaktukym / O. JI. lymuenko, I'. b. ®egopoB. — Mocksa : Uznatensckuii Jlom MUCuC, 2019. —

90 c. — Tekcrt : 21eKTpoHHBIN // DnekTpoHHO-Oubnmoreuynas cuctema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/78530.html.
3. Cynaykos, B. . O0mias 3MeKTpOTEXHUKA W OCHOBBI DJIEKTPOCHAOKEHHS | yaeOHOe

nocobue / B. . CynaykoB. — Mocksa : At [Tu Ap Meaua, 2022. — 95 c. — ISBN 978-5-4497-
1385-8. — Tekcer : anexkrponnslit // Lludpposoii oOpazosarenbhblii pecype IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/116450.html

4. Hlannpuxos, A. C. DIeKTpPOTEXHUKA C OCHOBAMH AJIEKTPOHHUKH : yuyeOHOe mocodue /
A. C. llanapukoB. — 3-¢ u3a. — MuHck: PecnyOnmkaHCKuii MHCTUTYT MPOgeCcCHOHATBHOTO
obpazoBanus (PUIIO), 2020. — 320 c. — ISBN 978-985-7234-49-3. — TekcT : 31EKTPOHHBIN //
DIIeKTPOHHO-OUOIMOTEeUHAS crucrema IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/100387.html

5. ®ypcae, M. A. CXxeMOTE€XHHMKA HJIEKTPOHHBIX YCTPOHMCTB M HUX NPUMEHEHHUE B
cUcTeMax aBTOMATHU3allMU YIPABJICHUS U KOHTpossd : yueObHoe mocobue / M. A. dypcaes, A. B.
pirankoB. — CapatoB : CapaTOBCKHI TOCYJapCTBEHHBIN TEXHUYECKUN YHUBEpCUTET UMeHH FO.A.
larapuna, DbC ACB, 2020. — 288 c¢. — ISBN 978-5-7433-3394-3. — TeKCT : 3MEeKTPOHHBIH //
Hudposoit  oOpazoBatenbubiii  pecypc  IPR SMART : [caiiT]. @ —  URL:
https://www.iprbookshop.ru/108703.html

9.2  JlomosHMTEJBbHAasI JUTEPATYPA

1. I'ynsies, B. I'. Dnekrporexnuka u anekrponuka / B. I'. I'ynseB. — Hwxuuit HoBropog :
Hmxeropoackuil rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2019.
— 125 c¢. — ISBN 978-5-528-00367-2. — TekcT : 37eKTpOHHBINA // DIEKTPOHHO-OMOIHOTEeYHAs
cuctema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/107405.html.

2. Toun, I. A. DneKTpOoTeXHUWKA W DJIEKTPOHUKA: TEOpHUs W jabopaTopHas MpaKTHKA :

yuebHoe nocobue / JI. A. Toun. — Boponex: Boponexxckuil rocynapcTBeHHBIH TEXHUYECKUN
yausepcuret, ObC ACB, 2019. — 139 ¢. — ISBN 978-5-7731-0759-0. — TekcT : 31eKTpOHHBIH //
DNeKTPOHHO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/93348.html.

3. T'opnenko, JI. B. DnexkrporexHuka u >nexkTpoHuka : npaktukym / 1. B. I'opnenxko, B. U.
Hukynun, /{. H. PezenbkoB. — CaparoB: Ait [lu Op Meaua, 2018. — 123 ¢. — ISBN 978-5-4486-
0082-1. — Texkcrt : 3neKTpoHHBIH // DnexTpoHHO-0MbaoTeuHas cucrema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/70291.html.

9.4 IIporpammHoe obecnieyenne

Microsoft Windows Pro 64bit DOEM (Geccpounas), xoHTpakT Ne 6-OADD2014 ot
05.08.2014

ABBYYFineReader 11 Professional Edition (Oeccpounas), (nuuenszus AF11-2S1P01-
102/AD)

Kaspersky Endpoint Security mnst 6usneca - Pacmupenssiii Russian Edition 1000-1499
Node 2 year Educational Renewal License (mumensusi 2022-190513-020932-503-526), cpok
nosb3oBanus ¢ 2019-05-13 no 2021-04-13

Microsoft Office Professional Plus 2010 Russian Academic OPEN (6eccpounas),
(mumensust 60939880)

Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN
(6eccpounas), (muren3us 41684549)

«KubepJlennnkax https://cyberleninka.ru/

«Scholar.ru» http://www.scholar.ru/

«9BbC «YHUBEPCUTETCKA bubnuoreka Omnunaiin»
http://biblioclub.ru/index.php?page=book blocks&view=main_ub

«9BbC «YHUBEPCUTETCKAS bubnuoreka Omnunaiin»
http://biblioclub.ru/index.php?page=book blocks&view=main _ub

«Poccuiickas rocynapcTBeHHas Oubnuotexa» https://www.rsl.ru/

«Muaukarop» https://indicator.ru/
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«ScienceResearchyhttps://www.scienceresearch.com/scienceresearch/desktop/en/search.htm

[T

WNutepuer — pecypc: callt xypHana «OxoHomuka u TOK Poccum»: http://www.tek-
russia.com/about/
WNutepuer — pecypc: CnpaBouHo-npaBoBass  cuctema  «Koncymprant  [lmroc»

(http://www.consultant.ru);2.  WutepHer — pecypc: http://www.iprbookshop.ru/ 3SnexTpoHHO-
oubnuoreunas cucrema «IPR BOOKSy;

Wutepuer —  pecypc:  www.biblioclub.ru/ DnextponHo-OmbnanoTeunas — cucrema
«YHHBEpPCUTETCKAsi OMOIMOTEKA OHIIAHHY;

Wntepuer — pecypc: http://e.lanbook.com/  DnexkTpoHHO-OMOIMOTEUHAss  cUCTEMa
YHuBepcurerckas 0ubnuorexa «Jlanb»;

HNutepuer — pecypc: https://cntd.ru DnekTponHBI (HOHI HOPMATHBHO-TEXHHUYECKOW U
HOPMaTHBHO-IIPAaBOBOM MH(OpMAIIHH.

9.5 TlpodeccnonanbHbie 6a3bl JaAHHBIX M WH(POPMAIMOHHBIE CNPABOYHBIE CHCTEMBI
COBpPEMEHHBIX MHGOPMAIMOHHBIX TEXHOJIOI Uil

1. CnpaBouno-nipaBoBas cucrema «Koncymnbrant [Tnrocy (http://www.consultant.ru)

2. DnektponHas 6ubnuoreynas cucreMa eLIBRARY.RU (http://www.elibrary.ru)

3. http://www.vsya-elektrotehnika.ru — caliT, TOCBSILIEHHBIH 3IEKTPOTEXHUKE U
JIIEKTPOHUKE.

4. http://www.electrik.org/elbook — 5371€KTpOHHbIE KHHUTM MO TeMe «DJIEKTPOHUKA M
ANIEKTPOTEXHUKAY.

5. http://www.electro-gid.ru — moprtan, coxepx)amuii HHOPMAIMIO O 3IEKTPOHUKE,

QJICKTPOTCXHUKCE, 3HeKTp060py,Z[OBaHI/II/I

10. OBECIIEYEHUME OBPA3OBATEJIBHOI'O IPOLHECCA JA JAL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbA 1 HHBAJIM1OB

VYuebHble M y4eOHO-METOAMYECKHE MaTepuanbl s CaMOCTOSATENbHOW  paboThl
o0y4aroluxcsl U3 4Yuciaa WHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710poBbs (OB3)
HPEJOCTAaBIAIOTCS B (popMax, aJanTUPOBAHHBIX K OTPAHMYEHUSM HX 3/10pOBbS U BOCIPHSITHS
UHPOpPMALIUH:

Jlnst cnensiX U caboBUAALIMX:

- JIeKUMH OQOPMIISIIOTCS B BHUJE DJIEKTPOHHOIO JOKYMEHTA, JIOCTYIHOTO C ITIOMOIIBIO
KOMITbIOTEPA CO CHEIMATU3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM;

- THMCHbMEHHBIE 3aJaHMS BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHEIUAIN3HPOBAaHHBIM
IPOrpaMMHBIM 00€CTIeYeHHEM, UJTU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTcs UHIMBHUIyaTbHOE paBHOMEpHOE ocBelieHrne He Menee 300 Jrokc;

- JUId BBINOJHEHMs 3aJaHUd IpU HEOOXOJUMOCTH IPEJOCTAaBIISAETCS YBEIMYHBAIOILEE
YCTPOMCTBO; BO3MOKHO TAK)X€ UCIIOJIb30BAHNE COOCTBEHHBIX YBEJINUYHMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3aJJaHNs O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- DK3aME€H M 3a4€T MPOBOMATCS B YCTHOH (popMe MIIM BBIMOTHSIOTCS B MUCHBMEHHOU (hopme
Ha KOMIIbIOTEpeE.

JIJIs TITyXUX ¥ c1a0O0CIIBIIIAITIX

- JeKuUud O(OPMISAIOTCS B BHUAE D3JIEKTPOHHOTO JOKYMEHTa, JIMOO MpenoCTaBiIseTcs
3BYKOYCWJIMBAIOILAs alnapaTrypa HHAUBUAYAIbHOIO NIOJIb30BaHUS;

- IUCbMEHHBIE 3aJJaHUs BBINOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOMU (opMe;

- DK3aMeH M 3a4éT MPOBOAATCS B IUCHBMEHHOW (opME Ha KOMITBIOTEPE; BO3MOXKHO
npoBesieHUe B (hopMe TECTUPOBAHUS.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTEIbHOIO annapara:

- JeKUMM O(QOPMIAIOTCS B BHJE SJICKTPOHHOTO JIOKYMEHTA, AOCTYHMHOIO C IOMOUIbIO
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KOMITBIOTEPA co CHELUATU3UPOBAHHBIM TIPOTPAMMHBIM 00ECTIeUeHHEM;

- TNHCbMEHHbIE 3aJaHMs BBIMIOJNHAIOTCA Ha KOMIIBIOTEPE CO CHEIHAIN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeUeHUEM;

- 9K3aMEH U 3a4€T NMPOBOJAATCA B YCTHOM (hopMe WM BBHIMOJIHSIOTCS B MUChbMEHHON (opMme
Ha KOMIIbIOTEpE.

[Ipu HE0OXO0AUMOCTH MPeayCMATPUBAETCS YBEIUYEHHE BPEMEHU J1JIsl IOJTOTOBKU OTBETA.

[Iporetypa npoBeeHUs] TPOMEKYTOUHON aTTeCTAUH ISl 00YYaroIuXcsl YCTaHABIMBACTCS
C y4éTOM HUX HMHAMBHUIyaJIbHBIX Ncuxodusnueckux ocoOeHHocTel. [IpomexxyTounasi aTrectanus
MOJKET MPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipun mpoBeneHUM MpoLENYphl OLIEHWBAHUSA PE3YJIbTAaTOB OOyuUEHHUS MpeaycMaTpHUBaeTCs
UCIOJb30BAHUE TEXHUYECKHX CPEICTB, HEOOXOAMMBIX B CBSI3U C HUHAWBUAYAIbHBIMU
0COOCHHOCTSIMU O0y4YaOIIUXCsl. DTH CPEICTBA MOTYT ObITh IPEJOCTABIEHBl YHUBEPCUTETOM, WU
MOTYT UCIIOJIb30BaThCsI COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenue mpoueaypbl OLEHUBAHUS  pe3yJbTaTOB  OOydeHHUs  JIOMyCKaeTcs ¢
WCIOJIb30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOT HA.

ObecnieunBaeTcss A0CTyn K WHOOPMAIMOHHBIM U OMOIHOrpaduYecKuM pecypcam B CETH
WuTepHer miis kaxaoro odyuatomierocs B popmax, aJalTHPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBbS
¥ BOCHIPUSATHS HHOOPMAIIIH:

Jlnst crensIX U cnaboBUAALIMX:

- B meyaTHOU (hopMe yBEeJIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JUist TIyXuX U claboCIIbIIaInX:

- B Ie4aTHoOu (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jlist 00y9aroImuxcst ¢ HapyIIeHUsIMU OMOPHO-/IBUTATEIHHOTO arapara:

- B Ie4YaTHOH Gopme;

- B (popMe 3JEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.

VYdeOHbIe ayTUTOPHUU TSI BCEX BHJIOB KOHTAKTHOH M CaMOCTOSTENBHON PalOThI, HaydHas
O6ubNMOTeKa M MHBIE MOMELICHHUS JUIsl OOY4YEeHHs OCHAIICHbI CIIELUAJIbHBIM 00OpYyJOBaHHEM U
y4eOHBIMH MECTaMHU C TEXHUIECKHUMHU CPEIACTBAMHU O0YUCHUS:

Jlnst cnensIX U caboBUAALIMX:

JUTS TIIYXUX U CJIA00CITBIIAIIHNX

- aBTOMATU3UMPOBAaHHBIM pabOYMM MECTOM /s JIIOJed ¢ HapylleHHeM ciyXa |
¢J1a00CIIBIIIAIINX;

- aKyCTHYECKHH yCUIIUTENb U KOJIOHKH;

Jlist o0y9aromuxcst ¢ HapyIIeHUsIMU OMOPHO-/IBUTATEIBHOTO arapara:

- IEPEIBMXKHBIMHU, PEryJIMPYEMbIMU 3proHoMuueckumu napramu CHU-1;

- KOMIIBIOTEPHON TEXHUKOW CO CTIIEIUAIBHBIM MTPOTPAMMHBIM 00€CTICUCHHEM.

11 MATEPAAJILHO-TEXHUYECKOE OBECIHEYEHUE TACHATLIIAHBI
(MOJTYJIST)

1) oubnuoteunsii houg PI'BOY BO «CaxI'Vy;
2) MYJIETUMEANIHOE 000PYI0BAaHUE JIJISl UTEHUS JICKIHI-TIPe3eHTAIIHIH;



