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1. llesu u 3212494 AU CIUILIHHBI

[lenpto ocBOCHUS YIEOHON JUCITUTUIMHBI SIBISCTCS (POPMUPOBAHUM Y 00yUAFOIIIHXCS
KOMIUJICKCHBIX 3HAHUW O BUAAX NEPEHANPSIKEHNN, BO3ICUCTBYIOIMINX HA U30JISALIUIO
BBICOKOBOJIETHOTO 000pYyA0BaHUs 31eKTposHepreTuueckux cucrem (39C), MeToax ux
pacuéra, BbIOOpA U pa3MEIICHUs pallMOHAIbHBIX CPEJICTB 3alIUTHI OT HUX (KOOpAUHALIUU
u3ossiuun). CTyIeHThI JOJDKHBL: - 3HATh BUIbI, IPUUWHBI BOSHUKHOBEHUS, TOMYCTUMBIE
BEJIMYUHBI, CIOCOOBI U CPEJICTBA OIPAHUYCHUS TIEPEHAIPSIKEHUN B
AIEKTPOIHEPTETUUECKUX CUCTEMAX; - 3HATh YCTPOMCTBO MOJIHUE3ALIUTHI MMOACTAHIIUNA U
BO3/YIIHBIX JTUHUHN dIIEKTpoNepeiaud, 0COOEHHOCTH MOJIETTUPOBAHMS M aHAJIM3a
KOMMYTAIlMOHHBIX MEPEHANPSHKEHUI B AJIEKTPOIHEPTETUUECKUX CUCTEMAX; - YMETh
VCIIOJIb30BAaTh IOJYYEHHBIE TEOPETUUECKNE 3HAHUS [IPU BBIIIOJIHEHUU BBIITYCKHOM
KBTI (PUKAITMOHHOM paOOTHI M B CBOCH MPAKTUUECKON ACATEIBHOCTH; - YMETh
000CHOBBIBAThH BHIOOP U pa3MeIEHNEe CPENICTB 3AIIUTHI OT IEPEHANPSIKEHUH; - BIAI€Th
HaYaJIbHBIMU HABBIKAMU UCCJIEAOBAHUS YCIOBUMN MOSBICHUS] U OTPAHUYEHUS
MEPECHANPSIKEHUMN B AJIEKTPOIHEPTETUUECKUX CUCTEMAX.

Kparkoe conepkanue TUCHUIIIMHBI

1. [IpenmeT u 3amaun qucHUIUIMHBL. Paboune HanpsbkeHus U nepeHanpsbxenus. O6iee
IPECTaBIEHUE O KOOPIAWHAIIUN H3O0JISIIUH 3IEKTPOOOOpyAOBaHus. 2. 3alUTHbIE
anmaparsl U yCTpoucTBa. 3. MOIHUSA KaK HCTOYHUK I'PO3OBBIX IIEPEHANPSKEHUM.
MOoJTHHEOTBOABI ¥ UX IPUMEHEHUE JUIS 3AIIUATHI OT NPSIMBIX yIapOB MOJIHUH. 4. BoHOBBIE
MIPOLECCHI B JIMHUSAX JIEKTpoIepeaadyu. 5. 3aiuTa MoACTaHIIMN OT TPO30BBIX
nepeHanpsikeHuil. 6. MonHue3amuTa BO3AYIIHBIX JTUHUHN JIEKTPoIepe1adu. 7.
[lepenanpspkeHust B 0OMOTKax TpaHC(HOPMATOPOB MPHU BO3AECUCTBUM UMITYIbCHBIX BOJIH. 8.
BHyTpeHHue nepeHanpsKeHus U 3auTa oT HuX. 9. McnblTaHus 1 KOOpAUHALWS
U30JISIIIUM BBICOKOBOJIETHOTO 00OPY/IOBAaHUS 110 YPOBHSAM I'PO30BBIX M BHYTPEHHUX
NEPEHAIPSKEHU.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: CymHOCTh PU3NUECKUX MPOIECCOB,
BBI3bIBAIOIINX I'PO30BHIE U BHYTPEHHUE
MEepEeHAIPSHKEHUS B AJIEKTPOIHEPTETUUECKUX
cucTeMax, 0COOEHHOCTH UX MOJICIIMPOBAHUS U
aHanu3a. OCOOEHHOCTH MCTIOIHEHUS TPO303aIIUThI
BO3AYLIHBIX JIMHUI JIEKTpONEpeau v MOICTaHIUI
YMmeet: cnonp30BaTh NPOrpaMMHBIE CPEACTBA AJIS
aHaJIM3a KOMMYTAllMOHHBIX IT€pEHANPSKECHUMN.
O60CHOBBIBaTh BEIOOD U pa3MEIIEHUE CPEICTB
3aIUTh] OT IEPEHANPSHKEHNN

MMeeT npakTHYeCKui ONbIT: AHaIM3a yCIOBUI
MOSIBJIEHUS M OTPAaHUYEHNUS IEPEHAIIPSDKEHUN B
DIIEKTPOIHEPreTHYecKux cucreMax. Pacyera 30u
3aIUThl MOJIHUEOTBOIOB COITIACHO AEMCTBYIOIIEH
METOAMKE

[1K-2 CnocobeH y4acTBOBaTh B 3KCILTyaTalluu
00BEKTOB MPOHECCUOHAIBHON eI TeIbHOCTH




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

DIEKTPUUYECKUN TPUBOJ,

ABTOMaTH3aLMS 3JIEKTPOIHEPTETHUECKUX CUCTEM,
DJEKTPOIHEPTETUUECKUE CUCTEMBI U CETH,
JJ€MEHTBI MUKPOIIPOLIECCOPHBIX CUCTEM,
Mopenu IpOrHo3UPOBAHUS HIEKTPONOTPEOICHHUS,
CunoBast oJypOBOJHUKOBAsI TEXHUKA B
YHEPreTUKE U NIEKTPOTEXHUKE,

JJeKTpUYECKHE CTAHIIUU U MOJICTAHIUH,
MaremaTudecKue 3a7a4u JEKTPOIHEPTETUKH,
JJeKTpOMarHuTHasi COBMECTUMOCTh B
IEKTPUYECKUX CUCTEMAX,

DKCILTyaTaus 3JIeKTPUYECKUX CeTel,
[IpakTKyM 110 BUIY podeccuoHaTbHON

eI TeNIbHOCTH,

OO11as sHEepreTukKa,

DNEeKTPOCHAOKEHHE,

[IporpaMMHBIE CpEACTBA B AIEKTPOIHEPIETUKE,
CunoBast IEKTPOHHKA,

TexXHUKa BBICOKMX HaAIPSKCHU,

DIEeKTpUYECKHE MAIIUHBI,

Teopus peneitHOM 3aIIUTHI U ABTOMAaTUKH,
[Ipon3BoACTBEHHAS TPAKTUKA, SKCIITyaTal[MOHHAs
npaktuka (6 cemectp),

YyeOHasi mpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
CEMECTD)

He npenycmorpensl

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XO)II/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

ABTOMaTI/I3aI_II/I5I SJICKTPOIHCPTCTUICCKUX CUCTCM

3naeT: Ha3nauenue u knaccuukauio
ABTOMAaTUYECKHUX YCTPOUCTB B AJIEKTPOIHEPIETHKE.
OCHOBHBIE 33]1a4d U BUJIbI YCTPOMCTB
MPOTUBOABAPUMHON aBTOMATUKN YMEET:
AHaJIN3UPOBATh JIOTHKY pa0OTHl YCTPOHCTB
MPOTUBOABAPUITHON aBTOMaThKU Mmeer
MPaKTUYECKUH OMBIT: AHaIU3a pabOThl YCTPOICTB
MPOTHUBOABAPUITHON aBTOMATHKH Ha 00BEKTAX
DIIEKTPOIHEPIETUKU U pacyeTa UX MapaMeTpoB

JeKTpoCcHaOKEeHHE

3HaeT: OCHOBHBIE IPUHLIUIIBI TIOCTPOEHUS
IIEKTPUUECKUX CETEH CUCTEM AIIEKTPOCHAOKEHUS,
TUIIOBBIE CXEMBI M IPHOPUTETHBIE 00IACTH UX
MCII0JIb30BaHMs, JOCTOMHCTBA U HEJOCTATKH
TUTOBBIX cxeM, OCHOBHBIEC HCTOYHUKH WH(POPMALIUU
10 HalpaBJICHUIO NPO(hecCHOHATbHON
nesreabHOCTH YMeeT: Ilonb3oBarses npu
bkcrutyaranuu COC cipaBOYHOM JIUTEPATYPO U
HOpMaTHBHBIMU MaTepHaiaMu, AHAJIN3UPOBATh U
CHUCTEMaTU3UPOBaTh HH(POPMALIUIO, U3BJICUEHHYIO U3




pa3IMYHBIX UCTOYHUKOB, HEOOXOIUMYIO /IS
pelleHrs] KOHKPETHBIX 3a7[ad B 00J1acTH
[IPOEKTUPOBAHUS CUCTEM DJIEKTPOCHAOKEHUS C
y4€TOM TpeOOBaHUIT HOPMATUBHBIX TOKYMEHTOB
Mmeet npaktrueckuid onbIT: COCTABICHUS CXEM
3ameniennss COC u onpeneneHus napaMeTpoB UX
DIIEMEHTOB, [IpoBenenys mpocTennnxX pacy€Tos,
CBA3aHHBIX C TPOEKTUPOBAHUEM CUCTEM
DIIEKTPOCHAOKECHUS

CuitoBasi 2JIEKTPOHUKA

3naeT: [IpuHIUIIBI PabOTHI CXEM U YCTPOMCTB,
[peaIn30BaHHBIX Ha 0a3e 2JIEMEHTOB CHIIOBOM
WIEKTPOHUKHN YMeeT: COCTaBIIATh U PACCUUTHIBATH
CXEMBI 3aMEIECHMS JEKTPUYECKUX LIETeH ¢
MOJTYIPOBOAHUKOBBIME ITpubopamu Mmeet
MPaKTUYECKUH OMBIT: VICIIbITAaHUI U aHAIM3a
palbOThI CXeM M YCTPOUCTB CUIIOBOM JIEKTPOHUKHU

[IpakTuKy™m 110 BUIY MpoheCCUOHATBHON
ACATCIIBHOCTU

3naet: [lapameTpsl OCHOBHOTO
PIIEKTPOTEXHUUECKOTO 000PY10BaHUS
QJIEKTpOIHEpreTudeckux cucrteM. Criocoosl 1
METObI pacy€Ta HOPMAJIbHBIX U ABAPUIHBIX
PEKUMOB PaOOTHI IJEKTPUUECKHUX CETEH.

[ [puHIUIIBI TOCTPOCHUS U (PYHKIIMOHUPOBAHUS
YCTPOMCTB PEJICHOM 3allUTHl U aBTOMAaTUKH B
PIEKTPUYECKUX CeTX, [lapameTpbl pexxuMoB
pabOThl OCHOBHOTO 3JIEKTPOTEXHUYECKOTO
000pyI0BaHNUs AEKTPOIHEPTETUUECKUX CUCTEM
YMmeer: Haxonuts v onpenenars napaMeTpsl
OCHOBHOT0 3JIEKTPOTEXHUYECKOTO 000PY/I0BaHUS 110
CIIPaBOYHBIM, KaTAJIOKHBIM U HOPMATHUBHBIM
TOKyMEHTaM. AHaJIU3UPOBATh ABAPUIHBIC PEKUMBI
B DIIEKTPUUECKUX ceTsX. Pa3pabarbiBaTh CXeMBI U
JTIOTHKY YCTPOMCTB PEIEHHOMN 3aIUThI U
ABTOMAaTUKH, [ [pUMEHATh TEXHUYECKUE CPEACTBA
U151 U3MEPEHUS M KOHTPOJISL TOKOB Y HAITPSKEHHUI
MmMeeT npakTuieckuil onsIT: Pemenus 3amaqy
MPOEKTUPOBAHUS OOBEKTOB ANEKTPOIHEPrETUYECKOM
cuctemsl, MI3MepeHus, KOHTPOJIS U OLIEHKU
DKCIUTyaTallMOHHBIX IIAPaMETPOB
PIIEKTPOTEXHUUYECKOTO 000PYAOBaHUS

SHCKTpI/I‘IeCKI/IC CTaHIIUMH U ITIOACTAaHIIMH

3naet: [lapameTpbl OCHOBHOTO
DIIEKTPOTEXHUYECKOTO 000PYIOBAHUS
DIIEKTPOIHEPTETUKN: CHHXPOHHBIX T€HEPATOPOB,
CWJIOBBIX TPAHC(POPMATOPOB, KOMMYTAIIMOHHBIX
arnmnaparoB, U3MEPUTEIBHBIX TpaHC()OPMATOPOB TOKA
1 HanpsbkeHus, HopmatuBHbIE TOKYMEHTHI,
OTIpeIeIAIoNIe TPEOOBAHMSI K BEIOOPY
DIIEKTPUUECKUX CXEM DIIEKTPOIHEPTETUUECKUX
00BEKTOB, TIPaBUIIA YCTPOMCTBA DJIEKTPOYCTAHOBOK,
HOPMBI TEXHOJIOTHYECKOTO MPOSKTUPOBAHUS
MOJICTAHIINIA, CXEMBbI TPUHITUITHATILHBIC
PIIEKTPUUECKUX PACTIPECITUTEIbHBIX YCTPONCTB
noacTaHUUM HanpsbkeHueM 35-750 kB. Ymeer:
HaxoauTs 1 onpeAensaTh mapaMeTphl
BBICOKOBOJIBTHOTO DJIEKTPOOOOPYIOBAHHUS 110
CIIPaBOYHBIM, KaTaJOHBIM, HOPMATUBHBIM U JIp.

JOKYMCHTAaM, ITonw3oBarncs HOPMATHBHBIMHU




TOKYMEHTaMHU ¥ METOJIMKaMU IIPOEKTUPOBAHUS
JIEKTPOIHEPreTHIecKuX 00bekToB Mmeer
NpaKkTUYeCKHi onbIT: Be16opa ocCHOBHOTO
BBICOKOBOJIBTHOTO 3JIEKTPOOOOPYOBAaHUS U pacyera
ero mapameTpoB, PaboTkl ¢ HOpMATUBHO-
TEXHUYECKUMH JOKYMEHTaMU

9JI€KTpOMaFHI/ITHa$I COBMCCTHMOCTD B
QJICKTPHYCCKUX CUCTEMAX

3naetr: O npobiaemax 3IeKTPOMarHUTHON
COBMECTHUMOCTH B AJIEKTPOIHEPIETUKE YMEET:
PaccunThIBaTh AIEKTPOMArHUTHBIE TTOJIST U UX
3amuThl oT Bo3nercTuit OMII Nmeer
MPaKTUYECKUN onbIT: OLIEHKH MapaMeTPOB
DIIEKTPOMAarHUTHON OOCTAHOBKHM Ha 00BEKTax
PIIEKTPOIHEPTETUYECKON CUCTEMBI

Teopust pesieiiHOM 3alUThl U ABTOMATUKH

3naet: [IpyHIMIIBI TOCTPOCHUS PENIEHHON 3allUThl U
ABTOMATU3ALUH DIIEKTPOIHEPIETUYECKUX CUCTEM, a
TaK)KE€ METO/BI U TEXHUYECKUE CPEICTBA YMEET:
AHaJIN3UPOBATh JJOTMKY pabOThl YCTPOHCTB
pEJICHOM 3alUThI U aBTOMAaTUKH MiMeet
NPaKTUYECKHH OMbIT: AHaNINU3a paboThl yCTPOUCTB
[peIeHHOM 3alIUThl 1 AaBTOMAaTUKH Ha 00BEKTaX
DJIEKTPOYHEPIETUKU U pacyeTa X apamMeTpoB

Mopenu MporHo3UPOBaHUS IEKTPOIOTPEOICHHS

3HaeT: OCHOBBI TEOPUH IEKTPUUECKUX CUCTEM U
DIIEMEHTOB MHTEJUIEKTYaJIbHOTO MTOAXO01a JJIs
aHaJIM3a PEKUMOB B JIEKTPUUECKUX CETAX YMEET:
PaccunThIiBaTh OCHOBHBIE JKCILTYyaTAllMOHHBIE
XapaKTEPUCTHUKH JIEKTpUUECKUX ceTeil meer
[IpaKTUYECKUM onbIT: IIpornosupoBanus
JIEKTPONOTPEOICHHSI B AJIEKTPUUECKUX CETSIX

MaremaTtudecKkue 3a7a4u 3JeKTPOIHEPTeTUKU

3HaeT: O0 yCTaHOBHMBIIHMXCS U TIEPEXOTHBIX
peXUMax EKTPOIHEPTETUYECKUX CUCTEM U
MeToAax ux pacuera. BepostHoCcTHO-
CTAaTUCTUYCCKHUEC MCTOABI pCHICHUA 3a/1a4
PIIEKTPOIHEPreTUKU YMeeT: [IpuMensTh
MAaTCMATUUICCKUC MOACIIN U MMPOrpaMMBbI JJI1
QHAJIM3a PEKUMOB AIEKTPOIHEPIETUUECKUX CHUCTEM.
OLIGHI/IBaTB HaACXKHOCTDb O6B€KTOB
npodeccronanbHOM nesTensHocTH MiMeer
MIPAKTUYECKHUM ONBIT: AJITOPUTMHU3ALUYU U PELICHUS
3a]1a4 HKCIUTyaTalnu JIeKTPO0OOPyI0BaHUS B
DIIEKTPOIHEPIETUUECKUX CUCTEMAX, a TaKKe 3a1a4
U3 TEOPUU HAJIEKHOCTHU U MaTeMaTH4eCKOi
CTAaTUCTUKU

CusioBas MOJIyITPOBOAHUKOBAS TEXHUKA B
YHEPTETHKE U DIIEKTPOTEXHUKE

3naer: COOTHOIIEHNE AJI TOKOB M HAIIPSHKEHUIN
BEHTWJIEH, TpaHcpopmaropa, PUiIbTpa B
3aBUCUMOCTH OT HOMUHAJIBHBIX [1apaMeTPOB
Harpy3ku, ®U3nKo-MareMaTU4eCcKui amnmapar u
METO/Ibl AHAJIM3A JJIEKTPOMArHUTHBIX IPOLECCOB B
CXEMax BBIIPSIMUTENEHN, HHBEPTOPOB,
npeoOpa3oBaTesneil 4acToThl U JIp.
npeoOpasoBaTesieil; MEeTOAbl SKCIIEPUMEHTATBHOTO
VCCJIEIOBAHUS YIIPABIISIEMBIX BBIIIPSIMUTENIEH,
AQBTOHOMHBIX HHBEPTOPOB YMmeeT: BriOparh
BEHTWJIH, (PUIIBTP, TpaHC(HOPMATOP U TIPOUHE
JIEMEHTBI CHIIOBOM MOITYIIPOBOJHUKOBOM TEXHUKH

10 CIIPaABOYHbIM JdHHBIM, CocTaBHTb CXeMY




3aMelIeHUs IPeo0pa3oBaTes Ui ONpeIeIeHUs
BBIXO/ITHOTO HAIPSKEHMs], HANIPSDKEHHS HA BEHTUIIE,
Ha crylakuBaromeM Guisrpe MimMeeTt npakTuyeckuit
onbIT: KOMIBIOTEPHBIX PACYETOB XapaKTEPUCTHK
BBEIOpAaHHOTO TIPeoOpazoBaTels,
OKCHEPUMEHTAIILHOTO UCCIIE0BAHUS ITPH TOMOIIU
ocuuiutorpada, u3MepuTeNbHBIX TPUOOPOB,
AQBTOHOMHBIX JATYMKOB TOKA U HANPSKEHUS

JJ€MEHTBI MUKPOITPOLIECCOPHBIX CUCTEM

3HaeT: BUJIbI ¥ TUIIBI MUKPOKOHTPOJLIEPOB,
OCHOBHBIE MIPUHIIMITBI AHAJIOTO-IIU(PPOBOTO U

1 po-aHaIoro mpeoOpa3oBaHul YMEET:
[IporpaMMHpOBaTE MUKPOKOHTPOJIIIEPHI U
OTJIaKHBaTh paboTy MUKponporpamm Mmeer
NpaKkTU4eCKHii onbIT: Pa3paboTky MUKpOIIpOrpamMm

OO01mmast YHepreTUKa

3HaeT: MeTozbl U CpelicTBa JIsl TOTYyUEHHUS
uHMOpMAITIHU 00 AIIEKTPOCTAHIIUAX PA3IUYHBIX
BUJIOB, IPUHIIUIIAX paOOTHI U yCTPOMCTBA
SHEPreTUYECKHUX YCTAaHOBOK, OCHOBHBIX BHJIaX
DHEPreTUYECKUX PECYPCOB YMeEeET: BBINOMHATH
pacyeT U aHAJIN3 OCHOBHBIX IMAPAMETPOB
DIIEKTpOCTaHUMN MIMeeT pakTUYeCKui OIbIT:
Pacuéra OCHOBHBIX XapaKTEPUCTHK U ITOKa3arenen
pabOTHI PA3IUYHBIX JEKTPOCTAHIINH, HABBIKAMU
MCITOJIb30BaHUSI UCTOYHUKOB MH(GOPMAIIUH 10
TTUCITUIUTMHE ¥ KOMITBIOTEpA KaK CPeJICTBA pabOTHI €
Hell

QHCKTpOBHepFCTI/I‘{CCKI/IC CHUCTEMBI U CCTH

3HaeT: @U3UKO-MaTeMaTUYECKUI anmapar Jyist
MOJIEITUPOBAHUS PEXKUMOB PAOOTHI IEKTPHUUECKOI
ceTu. MeTozpl pacdyeTa 3B€Ha JIEKTpONepeayu.
MeTobl TPOBEACHUS SKCIEPUMEHTOB JIJIs1 OLICHKH
[peXUMOB pabOTHI AeKkTprueckoi cetu, O6
OCHOBHBIX HAyYHO-TEXHUYECKUX MpoOIeMax U
MEePCIEKTUBAX PA3BUTHS DJIEKTPOIHEPTETUUECKUX
cucteM u cereil. O crocobax u cpencTBax
TPAHCIIOpTa IEKTpUuUeckoit seprun. OO0 o0mux
3aKOHOMEPHOCTAX (PU3NYECKUX MPOIIECCOB B
DIIEKTPOIHEPreTUIECKuX cuctemax. O
KOHCTPYKTUBHOM BBIITOJIHEHUH BBICOKOBOJIBTHBIX
JIMHUN 37IeKTporepenadn Ymeer: [IpuMensTs
OCHOBBI TEOPUH MEPEAUU U pacIpeIeICHUs
DIIEKTPUUECKON SHEPTUH MPHU PEIICHUH 3a71a4
SKCILTyaTallly, MpaBuUjla yCTPOHCTBA
AIIEKTPOYCTAHOBOK MPHU IKCILTyaTalUuN
PIIEKTPUYECKHUX CETEH, METO/Ibl aHAJIN3a
napaMeTpOB PEKUMa FIEKTPUIECKON CETH.
OOpabarbIBaTh pe3yabTaThl U3MEPEHU U
AKCIIEPUMEHTOB, [[pMEHSATH OCHOBBI TEOPUH
nepe1ayu v pacipeieseHus AIeKTPUIeCKOM
AHEPTUU TP PEIICHUHU 33/1a4 MPOSKTUPOBAHUSA,
MpaBuja yCTPOMCTBA AIEKTPOYCTAHOBOK IPU
MPOCKTUPOBAHUH IJIEKTPUUECKUX CETEH,
0OLIeNPUHATHIE METO/IBI Pacy€Ta YCTaHOBUBIIIMXCS
[PEKUMOB B AJIEKTPOIHEPTETUUECKUX CUCTEMAX
MMeeT npakTUYECKUI ONbIT: DKCIEPUMEHTAIBHOTO
MCCJICIOBAHUS PEKUMOB PaOOTHI 2JIEMEHTOB

3J'IeKTpI/ILIeCKOI71 CCTH MU aHaJIM3a YCJ'IOBI/Iﬁ n




napameTpoB ux padbotsl, Pacuéra pexumon
DIIEKTPOIHEPIeTUYECKUX CUCTEM OOIIEN3BECTHBIMU
METOAaMU

TexHMKa BHICOKUX HAIPSKEHUM

3uaer: OCHOBHBIC ANEKTPOPUINIECKUE TPOIECCHI,
MIPOUCXOSIINE B U3OJIAIIMOHHBIX KOHCTPYKITUSIX
MPU BO3/ICMCTBUU BBICOKUX HANPSIKEHUU.
Oco0OeHHOCTH BHEUTHEHN U BHYTPEHHEN U30JIALUN
BBICOKOBOJIBTHBIX 3JIEKTPOYCTAHOBOK, BH b
BO3/ICHCTBYIOITUX HA U30JISIIMIO PU AKCILTyaTaluu
HaNPsHKEHUH U IepeHarpsikeHui 1 OCHOBHbIE
CIOCOOBI ¥ CPEJICTBA 3AIMUTHI OT HUX YMEET:
AHaJT3UPOBaTh BIUSHUE PA3INYHBIX (PAKTOPOB Ha
PIEKTPUIECKYIO MPOYHOCT U YCTPOHCTBO
M30JISIIUOHHBIX KOHCTPYKUUH, [TpoBOAUTH
W3MEPEHUS BBICOKOTO HanpspKeHus. [[pumensTs
3alMTHBIC CPEJICTBA MpU paboTe Ha
BBICOKOBOJIBTHBIX JIEKTPOyCTaHOBKax Mmeer
MpaKTHYECKHUI onbIT: BEIOOpa U panoHa bHOTO
WCITOJIb30BAHUS CPENICTB 3AITUTHI U30JISAIIUN
SJIEKTPOYCTaHOBOK, [IpoBeIeHrs BBICOKOBOJIBTHBIX
WCIIBLITAHUH

DIEKTPUUYECKUN ITPUBOA

3unaer: HasHaueHnue, anemMeHTHY10 0a3y,
XapaKTEPUCTHKHU U PETYIUPOBOUYHBIE CBOMCTBA
JIEKTPONPUBOJIOB C IBUrATEISIMU MIOCTOSIHHOTO U
MEPEMEHHOT0 TOKa, MaTreMaTnyeckoe OnucaHue,
CXEMbI BKJIFOUEHUS, OCHOBHBIE NTapAMETPHI U
JIEMEHTBI IPOEKTUPOBAHMS AIEKTPOIPUBOIOB
YMmeeT: [IpuMeHATh, SKCITyaTupoBaTh U
POM3BOAMUTH BBIOOP JIEKTPUUECKUX allapaTos,
MaIIlH, 3JIEKTPUYECKOTO NMPUBOJA; IPOBOAUTD
TUIOBbIE J1a00PaTOPHBIE HCTIBITAHUS TEKTPUIECKUX
[IPUBOJIOB; aHAIM3UPOBATH IMapaMeTPhl U
TpeOOBaHUS UCTOYHUKOB IMUTAHMS, a TAKXKE
XapaKTePUCTUKHU HArpy3KH, Kak OCHOBBI
TEXHUYECKOTO 3aJJaHuUs IS IPOEKTUPOBAHUS
RIIEKTPONPUBOJIOB U UX KOMIIOHEHTOB,
Mcnonb30BaTh NpUOIMKEHHBIE METOBI pacueTa U
BbIOOPA OCHOBHBIX JIEMEHTOB 3JIEKTPUUECKHUX
NPUBOJIOB; pa3padarkiBaTh U aHAJIM3UPOBATh
[IPOCTBIE MOJIEIIN DIIEKTPOIIPUBOIOB U UX IJIEMEHTOB
MMeet npakTuyeckuil onsIT: [IpoBenenus
CTaHAAPTHBIX UCIIBITAHUM JIEKTPOIHEPIeTUYECKOTO
1 SIIEKTPOTEXHUYECKOI0 000PY/I0BaHUS U CUCTEM;
HaBbIKaMH aHaJIM3a IPOCTHIX Mojeen
JIEKTPONPUBONIOB, PacueTa, mpoekTUpoBaHus U
KOHCTPYHUPOBAHHUS AJIEKTPOIHEPTETUUECKOTO U
JIEKTPOTEXHUUYECKOT0 000PYJOBAaHUS U CUCTEM

[IporpaMMHBIE CpEACTBA B AIEKTPOIHEPTETHUKE

3naet: [IporpaMMHbIe cpeicTBa U KOMITBIOTEPHbBIE
TEXHOJIOTUHU, TTPETHA3HAUYCHHBIC JJIsSI BHITIOJTHEHUS
WH)XCHEPHBIX PACUueTOB, KOMIIbIOTEPHOU 00paboTKU
TaHHBIX, TOCTPOCHUST BEKTOPHBIX N300pakeHU
DIIEKTPUYECKUX CXEeM, a TaK)Ke MPOrpaMMHUPOBAHUS
B 2JIEKTPOdHEpreTuke Ymeer: [IpumensTs
MporpaMMHebIe cpeacTBa 1 DBM npu pemeHuun
3a/1a4 pa3pabOTKU, aHATN3a PEXKUMOB U

QKCILTyaTalluH SJICKTPOSHCPICTUUICCKHUX CUCTEM




MmeeT npakTU4YeCKuid ONbIT: BoInoaHeHus
WH)XEHEPHBIX pacueToB HAa DBM, MoAroToBku u
COCTaBJICHUS TEXHUYECKOU IOKyMEHTAIIUU B
QIIEKTPOHHOM (opMe, MPOrpaMMHUPOBAHUS HA S3bIKE
BBICOKOTO YPOBHS

SHCKTpI/I‘ICCKI/IC MalIrHBI

3HaeT: Bubl 2NeKTpUYECKUX MAlllMH U UX
OCHOBHBIE XapaKTePUCTUKHU; IKCIUTyaTallUOHHbIE
TpeOOBaHUS K PAa3IMUHBIM BUIaM IEKTPUUECKUX
MAaIINH; HHCTPYMEHTapUi Ji U3MEPEHUsS U
KOHTPOJISl OCHOBHBIX ITapaMETPOB
TEXHOJIOTMYECKOTO MpolLiecca; MOKa3aTeId KauecTBa
TEXHOJIOTMUYECKOTO MTPOLECCA U METOMIBI UX
onpenaeneHus, TeopeTuueckue NpeanoCchbuiKu
[IPOEKTUPOBAHUS NIEKTPUUECKUX MALINH U METO/bI
ux pacuera, CriocoObl obecriedeHust TpedyeMbIX
BBIXOJHBIX XapaKTEPUCTHK AIEKTPUUECKUX MALINH
Ymeet: KOHTponmpoBars NpaBUIBHOCTD
MOJTy4aeMbIX IJaHHBIX U BBIBOJIOB; IPUMEHSATH U
MPOU3BOANUTD BBIOOD AMEKTPOIHEPTETUYECKOTO U
HIIEKTPOTEXHUUECKOTO 000PYIOBAHUS:
DIIEKTPUYECKUX MAIUH; HHTEPIPETUPOBATh
DKCIIEPUMEHTAJIbHBIE JJAaHHBIE U CONIOCTABIIATD UX C
TEOPETUUECKUMU TMOJI0KEHUAMHU, PeriaTs Bonpocsl
[IPOEKTUPOBAHUS NIEKTPUUECKNUX MALIUH
[Pa3TUYHON MOLTHOCTH, PA3JINYHBIX BUIOB U
pasnuyHoro HazHaueHus, ChopmynupoBarb
TpeOOBaHUS K TapaMeTpaM U BHIXOJHBIM
XapaKTEpUCTHKAM 2JIEKTPUUYECKHUX MAIlIUH C YYETOM
PabOThI X B KOHKPETHBIX AIEKTPOTEXHOIOTMUECKUX
ycTaHOBKax MMeeT npakTu4ecKuil OIbIT:
Vcnionp30BaHUS] COBPEMEHHBIX TEXHUUECKUX
CpeacTBa B MPOQEeCCUOHATBEHOM 001aCTH; OTIBITOM
[paboThI ¢ MpubOpaMu 1 yCTaHOBKaMH JJIst
DKCIIEPUMEHTAIIBHBIX CCIIEA0BAHUMN; ONIBITOM
SKCIIEPUMEHTAJIBHBIX UCCIIEA0BaHUN PEKUMOB
pPabOThl TEXHUYECKHUX YCTPOICTB U OOBEKTOB
SIIEKTPOIHEPIETUKH U DIIEKTPOTEXHUKH, PaboThI €
TEXHUYECKOU U CIIPAaBOYHOU JIMTEPATYPOH;
HaBbIKaMH paOOThI B MIPUKIIAIHBIX TAKETaX
MathCAD, MATLAB, Simulink, [Tpaktudeckoro
MPUMEHEHHUs CTaHAAPTHBIX METOJIMK pacuéra
BBIXOJHBIX 1APAMETPOB JIEKTPUUECKUX MAIINH
[PA3TUYHOTO TUIA UCTIOTHEHUS

DKcILTyaTanus 3JIeKTPUYECKUX ceTei

3HaeT: OCHOBHBIE YCTPOMCTBA, METOBI U CITOCOOBI
YIIPaBJICHUS MapaMeTPaMH YCTaHOBUBIIMXCS
[PEKUMOB AIICKTPOIHEPTETUUECKUX CUCTEM YMEET:
OObecneunBarh Ha dTarne pa3paboOTKH U B X0JIe
DKCIUTyaTalMK SJIEKTPUICCKUX CETeH 3a/1aHHbIC
napamMeTpbl Ka4yecTBa AEeKTpoIHepruu Mmeer
MpaKTUYECKUM ONbIT: Pacuera u ontumusanuu
PEKUMOB IEKTPOIHEPTETUUECKUX CUCTEM C
npuMeHenneM OBM

YyeOHasi mpakTHKa, 03HAKOMUTEIbHASI TPaKTUKa (2
CEMECTD)

3HaeT: Bunbl n ocobenHOCTH TpodeccrnoHambHON
NeSITeIbHOCTH, TPOPECCHOHAIBHYIO TEPMUHOIOTHIO
Ymeer: Opranu3oBaTh ceds U OpraHu30BaTh padoTy

MaJIbIX KOJIJICKTHBOB JIJISI PCHICHUWA




npodeccroHabHBIX 3a1a4. DopMupoBaTh
3aKOHUEHHOE MPEICTABIECHUE O TPUHATHIX
[PCIICHUAX U MMOJTYYCHHBIX PC3YyJibTaTaX B BUIC
Hay4YHO-TEXHUYECKOro oTyeTa Mmeer npakTudecKkui
onbIT: [TocTaHOBKY 1 pemieHust MpoheCcCUOHATBHBIX
3aau

HpOI/I?,BO)ICTBeHHaf{ IMPAKTHUKA, SKCIITyaTallMOHHAaA
pakThka (6 cemecTp)

3naeT: [IpuHIMIBI KITacCHPUKAIIUA OCHOBHOTO
PIIEKTPOOOOPYIOBAHHSI B DIEKTPOIHEPTETHUECKHIX
CHCTEMaX M €ro TEXHUYECKNUE XapaKTEPUCTUKHU U
DKOHOMHYECKHE Mmoka3aTenu. CrocoObl MPOBeaESHUS
W3MEPEHUI AJIEKTPUUYECKUX U HEAJIEKTPUUECKUX
BEJIMYMH Ha 00BEKTaX DJIEKTPOIHEPTETHKU YMEET:
[Tonp30BaThbCsl CTaHAAPTAMU U HOPMATUBHBIMU
TOKYMEHTaMH 10 OPTaHU3aLUU TEXHUYECKOTO
00CITy>)KMBaHUS JIEKTPOOOOPYIOBAHNUS B
DIIEKTPOIHEPIETUYECKUX CUCTEMAX, BECTH
OTYETHYIO TOKYMEHTAIUIO U 0OPMIISTh OCHOBHBIE
TOKYMEHTBIL. [IpOBOANTE U3MEPEHUS DTEKTPUUECKUX
W HEDJICKTPUUECKUX BEJIMYUH Ha 00BEKTaxX
PIIEKTPOIHEPreTUKU MIMeeT NpakTUUeCKUiA OTIbIT:
be3omacHoro ucroib30BaHUsI TEXHUYECKUX CPEACTB
B Ipo(heCCUOHANBHON IeATEeTHHOCTH, a TAKXKE
paboTHl C HOPMATHUBHBIMH JIOKYMEHTAMH U

I[IPAaBOBBIMH aKTaMU

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 66,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero 10 CEMECTpaM B yacax
Bun yueOHo# paboTh
4acoB Homep cemectpa
8
OO0mmast TpyI0EMKOCTh UCITUTLITTHBI 108 108
Ayoumophvie 3aHamusL: 60 60
Jlexuuu (JI) 36 36
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 24 24
Camocmosmenvuas paboma (CPC) 41,75 41,75
[ToaroroBka k 3a4€ty 11,75 11.75
[ToaroToBka K KOJIJIOKBUYMaM Tepe 1abopaTopHBIMHU 30 30
paboTaMu 1 BBITIOJHEHUIO PAaCUETHBIX 3aJJaHUN
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 6,25 6,25
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

No
paszenal

HaunmenoBanue pa3nenoB AUCIUTUTHHBI

O0beM ayaIUTOPHBIX
3aHATHH 110 BUAM B Yacax




Beero |JI| I13 | JIP
[Ipeamer u 3a1aun TUCHUILTHHBL. Paboune HanpspkeHUs U
1 nepeHanpspkeHust. OO1ee mpeIcTaBIeHne 0 KOOPIUHAIIMH U30JISIIAN 2 21 0 0
HIIEKTPOOOOPYIOBAHHSL.
2 |3amuTHBIE anmnapaTsl ¥ yCTPONCTBA. 2 210 0
3 MonHMSI KaK UICTOYHUK IPO30BBIX IEpEeHANPsKeHUN. MOITHUEOTBOIBI 6 4l o )
W MX IPUMEHEHHUE JJIs 3alIUThl OT IPSIMBIX YIapOB MOJHHH.
4  [BoJIHOBBIE IPOLIECCHI B TUHUSAX DIIEKTPONEPEIauH. 10 41 0 6
5 |3ammTa MoACTaHUUMN OT TPO30BbIX NEPEHANPSKEHUH. 10 41 0 6
6  |MonHue3ammTa BO3AYIIHBIX JIMHUHI 2JIEKTPONEPEIaUH. 6 6 0 0
7 [TepenanpsixkeHuss B 0OMOTKax TpaHC(HOPMATOPOB MPH BO3ACHCTBUU ] 4l o 4
MMITYJIbCHBIX BOJIH.
8 |BHyTpeHHUE nepeHanpsKeHHs U 3aluTa OT HUX. 14 81 O 6
VcnipITaHus U KOOpAUHALMS U300 BBICOKOBOJIBTHOTO
9  |oOopynoBaHus MO YPOBHSM I'PO30BBIX U BHYTPEHHUX 2 210 0
NepEeHAIPSHKEHU .
5.1. JIleknun
Ne Ne Kox-
HanmMeHoBaHMe 1M KpaTKoe co/iepkaHue JIEKIIMOHHOTO 3aHTHS BO
IeKLIuu[pas3aena
4acoB
[Tpeamer u 3anaun nucHUIIMHLL. Paboune HanmpspKeHMs U IepeHaIpsKeHMS,
KpaTHOCTb NepeHanpsHkeHuil. ATMmocgepHbie (Tpo30BbIe) U BHYTPEHHUE
1 1  |nepeHanpspKkeHUs, MX IPUYUHBI NOSBICHUS HA N30JISLMHA U OTIMYUTEIIBHBIC 2
ocobenHoctu. OO011ee npeacTaBIeHne 0 KOOPAUHAIIMH U30JISIHH
DIIEKTPOOOOPYIOBAHHUS.
OOmuii NPUHLKI AEUCTBUS U PA3HOBUIHOCTH 3aIIUTHBIX allapaToB U YCTPOUCTB:
MCKPOBOM IIPOMEXKYTOK, Pa3psiIHUKH, OTPaHUUNUTENN NTEPEHANIPSHKEHUN
2 2 |wenuneitnbie (OITH). YeTpoiicTBo, mpuHLIKI AEMCTBUS, XapaKTEPUCTUKH, 001acTh | 2
NpUMEHEHHUs Pa3psAAHUKOB BeHTHIIBHBIX (PB). YeTpoiicTBo, mpuHImn AeicTBus,
xapaktepucTuku, oonacts npumeHenust OITH. IIpeumymectsa OITH nepen PB.
MosHust 1 ATansl €€ pa3BUTHA. DIEKTPUYECKHE XapaKTEPUCTUKN MOJIHUU U €€
BO3/IEHCTBHE Ha JIEKTPO0OOpyaoBaHHE. XapaKTEPUCTUKH I'PO30BOI aKTHBHOCTH.

3,4 3 |MoJHHMEOTBOABI: yCTPOMCTBO U Pa3HOBUIHOCTH, IPUHIIUN IEUCTBUS, 30HBI 4
3aIuUThl. Pa3zMenieHre MOJIHNEOTBOIOB Ha OTKPBITHIX PACIIPENEITUTEIbHBIX
YCTPOICTBaX U YCIOBHsI 0€30IaCHOTO MPOXOXKIEHUSI TOKa MOJIHUU 110 HUM.

BoHOBBIE Mpoliecchl B IMHUAX 3JIEKTporepeiad. Bo3HuKHOBEHUE U
pacrpocTpaHEeHUE BOJIH IIEpEHAINPsKEHUH B JIMHUAX 0€3 MOTeph, BOITHOBbIE

5 4  [YPaBHEHMA H X pellleHHe. CyTb BOJIHOBOTO METO/1a, TOHATHE MAJA0LINX, )
OTPaKEHHBIX U MPEIOMIIEHHBIX BOJH, KO3((UIIMEHTHI OTPasKEHHS U TPETOMIICHHS
1 uX B3aUMOCB:3b. CxeMa 3amenieHus (nmpasuiio) [letepcena u e€ npuMeHeHue
JUIs1 pacuéTa NEPEeHANPsKEHUS B Y3JI0BOM TOUKE.
[IepeHanpsKeHUS Ha IIWHAX MTOACTAHIUHU U BO3ACHCTBUN BOJIHBI
NepeHalpsHkeHus. BiansHue cocpe1oTOUeHHBIX EMKOCTH U MHyKTUBHOCTH Ha

6 4 |BOJHOBBIE MTPOIIECCHI B IMHUAX. BiusgHMe BO3IEUCTBYIONIEH BOJIHBI OTPAHUYECHHOM | 2
TUINTEIIbHOCTH Ha NIEPEHANPSKEHUS B Y3JI0BOM TOUKE. MHOTOKPATHBIE OTPaXKEHUS
BOJIH OT KOHIIOB KOPOTKOW BCTABKH.
3amuTa NOACTAHIUN OT IPSIMBIX YIapOB MOJTHUH U OT HaOETalolX BOJIH
nepeHanpspkeHus. [loHaTre 3anuménHoro noaxoaa K NoACTaHIMU IPH

7 5  |Hanpsbxenuu 35 kB u Bbllie 1 0COOEHHOCTH €ro BhInoyiHeHus. [lapameTpsl 2
Ha0eraroleil Ha MOICTaHIIMIO BOJHBI IIEPEHAIIPSKEHHSI TPU HATUYUU
3aluIIEHHOTO nojixona. Jlegopmaliyisi BOJIHbI IepeHanpsKEeHUs MO/ JeHCTBHEM




VMITYJIbCHOM KOPOHBI.

[TpuHIMIIEI 3a1IMTa TOACTAHIMKM 35 KB U BBIIIE OT HAOETAIOIINUX BOIH
nepeHanpspkeHus. [loctpoeHune u aHaiu3 3aBUCUMOCTEN HAMPSHKEHUST OT BPEMEHH
B TOUKAaxX Ha OIIMHOBKE MOJACTAHIMH, YIAJIEHHBIX OT 3al{MTHOIO aIllapara.
DaKTOpHhI, BIUSIONIME HA BEJIMYUHBI ATUX HANPSIKEHUI U MEPHI MO UX CHIDKEHUIO.
[ToHsITHE 30HBI 3aIIMTHI 3AIIUTHOTO anmapara. OnpeneraeHne HeOOXOTUMOM UTUHBI
3alUIIEHHOr0 Noaxoaa. OcoOSHHOCTH BEITOHEHMS 3alIAIIEHHOIO MOIX01a K
MOJICTAaHLIMSIM HanpsbkeHueM 6-10 kB 1 3a1uThl TAKUX NOACTAHIUN OT
HaOETaroIINX BOJIH.

['pozoynopuocTs Bo3aymHbIX JIDII u €€ nmokazarenu: KpUTHUECKUNA TOK MOJIHUH,
4qKCII0 Ipo30BbIX oTKItoYeHUH JIDII. dopmyna nis pacu€ra ynciia JJINTENbHbBIX
PO30BBIX OTKIIOUeHUH. Pacuér uncna ynapos monnuu B JIDII. Cpencrsa
rpo303amuThl Bo3ymHbIX JIDIL.

['pozoynoprocTs JIDIT 110 kB u BbIte 6€3 TPOCOB HA METATUYECKUX U
bKee300eToHHbIX onopax. Mcnons3oanue OITH asis noBeimeHus
rpo3oynopHocTh Bo3AymHbIX JIDIT 110 kB u BhImIe 6€3 TPOCOB Ha METATUTMYECKUX
1 KeJiIe300€TOHHBIX ornopax. M30asTopbI-pa3psiIHUKY U UX IPUMEHEHHE.

10 6

['pozoynoprocts JIDIT 35 kB 6e3 TpoCOB Ha METAIITUYECKUX U KEIE300€ TOHHBIX
onopax. ['po3zoynopraocts JIDII 6e3 TpocoB Ha JepEeBIHHBIX OMIOpaXx.
['pozoynopuocts JIDII 110 kB u Bblle ¢ TpocaMu Ha METAJNIMYECKUX U
Kee300eTOHHBIX oropax. Oco0eHHOCTH TPo303amuThl Bo3ayiHbx JIDIT 6-10 xB.

11 6

[lepenarnpspkeHns B 0OMOTKax TpaHCPOPMATOPOB MPHU BO3AECUCTBUN UMITYIIbCHBIX
BOJTH. OCOOEHHOCTH CXEM 3aMeleHUss 0OMOTKHU TpaHC(HOpMATOpa B 3aBUCUMOCTH
0T peKrMa HeNTpaau B HAYaJIbHBII MOMEHT BPEMEHU U B YCTaHOBHBILIEMCS
pexxume. BiusiHue ucnonneHust 0OMOTKM (LIMIMHIpUYECKas UM KaTyIIedHast) Ha
COOTHOILIEHHE [TapaMeTPOB B CXEMeE 3aMEeIleHNs. AHAJIN3 NEPEXOJHOrO0 MpoLecca B
00MOTKe TpaHcpopMaTopa Npy BO3AEHCTBUN UMITYJIbCa MEPEHANPSIKEHUS TIPU
3a3eMJIEHHOM HeWTpanu (HayaibHbIII MOMEHT, YyCTAHOBHUBILIUNCS PEKUM,
pacripeielleHue MaKCUMAJIbHBIX ITOTEHINAJIOB BJI0JIb OOMOTKH).

12 7

AHan3 NepexoHOro npouecca B 00MOTKe TpaHchopMmaropa MpH BO3AEHCTBUU
MMITyJbca MepeHanpsKeHUs! IPH U30JIMPOBAaHHON HENTpau (HauajJbHbI MOMEHT,
YCTaHOBHBILUICS PEXUM, paclpe/ielIeHne MaKCUMaJIbHBIX OTEHIIUAJIOB BJOJb
00MOTKH). Cr1oCcOOBI U Cpe/icTBa YMEHBIIEHUS MepeHANPsKEHUN Ha N30JIALNUN
00MOTOK TpaHC(OPMATOPOB U 3aIMUTHI OT HUX, YUET OCOOEHHOCTH MCIIOTHEHUS
00OMOTKH (LMIMHAPUYECKAs] WM KaTylIeyHast).

13 7

BuyTpeHHue nepeHanpsikeHus, IX 0COOCHHOCTH U PA3HOBUIHOCTHU: JITUTEIIbHBIE,
14 8  |komMMmyTalMoHHBIC, AyToBbIe. [lepeHanpspkeHus n3-3a eMKOCTHOTO 3 deKTaM U 2
CHOCOOBI UX CHUKEHHUSL.

[lepenanpsikeHus IpU BKIFOUEHUH HeHarpyskeHHoH JIOIT (maHoBoe BKIIOYEHHE U

15 8 B ukiie AIIB), ciocoObI 1 cpefIcTBa UX CHIDKECHUS. 2

16 ] [lepenarnpspkeHUs P OTKIIFOYEHUH KOH/IEHCAaTOPHOU OaTtaper U HeHarpy>KeHHOU >
JIDII, ciocoOb! U CpeficTBa MX CHIKEHHUS.

17 3 [lepeHarnpskeHNs IPU OTKJIFOYEHUH MAJIBIX MHIYKTUBHBIX TOKOB M MEPBI 110 UX )
CHU)KEHHUIO.

13 9 VcnplTaHus U KOOPJAMHALMS U30JISILIMHA BBICOKOBOJIBTHOTO 000PYI0BaHMsI 110 )

YPOBHSIM I'PO30BBIX Y BHYTPEHHUX MEPEHANPSIKEHHIH.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
He npenycmorpensl

5.3. JIabopaTropHblie padoThI

| No | No | HanmeHoBaHMEe WM KPAaTKOE CONEpIKaHUE JIA0OPATOPHOI paOOTHI | Kon- |




3aHATHUA[pa3Iena BO
4acoB
1 3 Pacuér 3amuTtel OPY OT npstMoro yiapa MOJIHUYM C TIOMOUIBIO TPOTPaMMBI )
Flashprot
234 4 VccrnenoBanue Ha (pU3MUECKON MOJIEIH BOJTHOBBIX MPOLIECCOB B IMHUAX 6
> WIEKTPOIIEpEaaYy IPH Pa3INYHbIX BUJIaX HATPy3KH.
567 5 VccnenoBanue Ha (U3MYECKON MOZIEIH TPO303aALUTHI OACTAHIIUU OT 6
> HaOerarIuX M0 JUHUAM JIEKTPOIIepeaady BOJIH NepeHaANPsKEHUH.
3.9 7 VccrenoBaHue UMITYJIBCHBIX NIEPEHANPSKEHUI Ha N30SI OOMOTOK 4
’ TpaHc(hopmMaTopoB Ha GU3NUECKON MOIEITH.
10 2 VccrnenoBanue nepeHanpf{xceHHﬁ NIPU BKIIIOUEHUH PA30MKHYTBIX JIMHUH € )
MOMOIIBIO IporpaMmsl Line.
1 3 VccrienoBanue nepeHanpsHkeHU P OTKITIOUEHUH HEHArpyKEHHBIX JVMHAN 1 )
KOHJICHCATOPHBIX O6aTapel ¢ MoMoIbI0 IporpaMMel Line .
12 2 VccrnenoBanue nepeHapr{meHHﬁ TPA OTKIIIOYEHUH MaJIbIX HHIYKTHBHBIX TOKOB C |
[MOMOILBIO IporpaMmsl Line.
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Bremonnenune CPC
Criucok aureparypsl (¢ ykazaHHEM Kozn-
[Monux CPC pasnenos, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc 4acoB
, 1, I'n. 20-25, 26-30], [1x., I'n. 8-22], [13.],
Hozrorosxa K sasry 250 C. 5463 7589, Db blo T | 8 |
[ToaroroBka K KOJUIOKBUYMaM Mepe [1, T'm. 20-25, 26-30], [11., I'm. 8-10, 18-19],
abopaTOPHBIMH paboTaMu M BRIMOIHEHUIO ([ 12., mimn. 2-9], [23., C. 54-63, 75-82], [32., 8 30
PacUYETHBIX 3aJIaHUN mm. 1-4, 7], [42.].

6. @DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbl OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHrEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Yuu-
HaszBanue ThIBA
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [opsimok HauKcaeHus 6aIoB -
KM|mecTp| KOHTpoJIst Oan
MEpOTIPUATHS eTcst
B [TA
[Iporienypa mpoBeneHus: U OLIEHUBAHUSI.
J10 KOJITOKBHYMa 10Ty CKAatOTCst
CTYJICHTBI, IPEJCTABUBIIIIE MaTepUabl
JTIOMAILIHEW MTpEeABapPUTEIBHON
Texymmii noAroToBKU. KosiokBuyM MpoOBOAUTCS B
1] 8 ym Kommoksuym 1 [0,1375] 11 [LOF YM TPOBOA saver
KOHTPOJIb (dhopme Oecenbl sl MPOBEPKU 3HAHMS
Teopuu. Ha moaroToBky oreera CTyIEHTY
npenocTaBiseTcs Bpems 10 20 MUHYT.
Kputepuu onennBanus. 10—11 6annos




(OTJIMYHO): TIOJTHBIN OTBET Ha
MOCTaBJICHHBIN BOIIPOC, MaTepual
JTIOTUYHO M3JI0KEH, BBIBOIBI OOOCHOBAHHBI,
Ha YTOYHSIOIINE BOIIPOCHI TaHbI
MIPABUIILHBIC OTBETHI.

8—9 6anIoB (XOPOIII0): TPABUITHHBIN
OTBET Ha BOIIPOC, HO JIOMYIIEHBI
OTJeJIbHbIE HETTPUHIIUITHUAIILHBIE
HETOYHOCTH; Ha YTOYHSIIOIINE U
TOTIOJTHUTENBHBIE BOTIPOCHI JaHbI
MPaBUIbHBIC, HO HEYETKUE OTBETHI.
6—7 6aJ10B (YIOBJIETBOPUTEIIHHO):
JACTHYHBIC 3HAHUS, OIIUOKU 1
HETOYHOCTH MPHU OTBETE, OTCYTCTBYET
JIOTHKA B U3JI0KEHUN MaTepua, pu
STOM XOTs OBl 4acTh MaTepuaia
[packpbiTa 6€3 MPUHITUITHATBHBIX
OILIMOOK.

HeynosnerBopurensho (0 6ayioB): He
TaH WU OIIMOOYEH OTBET Ha 3aJaHHbIN
BOIIPOC; HE CMOT OTBETHTH Ha
JTOTIOJIHUTENbHBIE M YTOUHSIIOIINE
BOIIPOCHI

Texymui
KOHTPOJIb

Bremonnenne

n1abopaTtopHOM
pabotel Nel u
3alyTa OT4éTa

0,05

[Ipouienypa npoBeneHus U OLIEHUBAHUS.
KonTtponupyiorcst coOnofieHe npaBul
TEXHUKU 0€30IaCHOCTH U METOJUKHU
[IPOBEJICHUS SKCIIEPUMEHTOB,
OLIEHUBAETCS MPABAONOA0OHOCTb
[1OJTy4YE€HHBIX PE3YJIbTaTOB.

OTuéT MOXET 0POPMIIATHCS OJTUH HA
Opurasny, HO 3alIUTa OCYLIECTBIISIETCS
UHIMBUAYaIbHO. OTUeT TOIKEH OBbITh

o opMIIEH COTIIACHO TPEOOBAHMSIIM
cragaapra FOVYpIl'Y u Bxirouars:
TUTYJIbHBIHN JTUCT, 11€Tb pabOoThI, CXEMBI
3aMEIICHUs UCCIIelyeMbIX 003€KTOB;
pacuéThl U Apyrue MaTepualibl
NpeABAPUTEIBHOM MOTOTOBKH; TaOIUIIBI
1 rpauKH C SKCTIEPUMEHTATbHBIMU U
[pacyeTHBIMM JAHHBIMU; KPaTKHUE BHIBOJIBI
10 MOJIYYEHHBIM pe3yJbTaTaM.

[Ipu 3amure 0T4ETA IPOBEPSIETCS:
[PaBHJIBHOCTH €10 0(OPMIICHHUS;
COOTBETCTBUE MEXKY NIPEICTABICHHBIMU
1 DKCTIEPUMEHTAIbHBIMU JIaHHBIMH;
CHOCOOHOCTD CTYJICHTOB aHAJIU3HPOBAThH
[10JTy4YE€HHBIE PE3yJIbTaThl U AENaTh
KpaTKUE BBIBOJIBI.

Kpurepun onieHMBaHUsI.

3—4 Gana (3a4TEHO): MPABUIBHO
BBHITIOJTHEHHAs JTabopaTopHas padora (1
0.) ¥ TPaMOTHO COCTaBJIEeHHBIN oTueT (1
0.); B XOJI€ 3alIUTHI TOKa3aHO YMEHHE
OLICHMBATh MOJTYYEHHbIE PE3YJIbTaThl HA
COOTBETCTBUE C TEOPUEN U UX

npaBaonogo6HocTh (1 6.), cmocoGHOCTh

3a4CT




AHAJIM3UPOBAThH U O6’b$ICH$ITB
noJy4eHHbIe pe3yabTarsl (1 0.).

He 3aureno (2 6amia u MmeHee):
HEeTPaBUIIEHO OOPMIICHHBIH OTYET;
OTCYTCTBHE MPOTOKOJIA UCTIBITAHUI;
OTCYTCTBHUE BBIBOJIOB; HETIOHMMAaHUE
CMBbICJIa UCCIICAOBAHHBIX SIBJICHUU U
MPOIIECCOB; HECTTOCOOHOCTH OOBSICHUTH
[IOJIy4YE€HHBIE PE3YyIbTaThL.

Texymmii
KOHTPOJIb

Komnoksuywm 2

0,1375

11

[Iponienypa npoBeeHUsI U OLICHUBAHUSI.
J10 KOJITOKBHUYMa JTOTTYCKAOTCS
CTY/ACHTBI, IPEJICTABUBIINE MaTepUaIbI
JTOMAIIIHEW MTpeABapUTEIbHON
noAroToBKU. KoJjiokBUyM IpOBOAMUTCS B
dhopme Oecenbl It MPOBEPKU 3HAHUS
Teopur. Ha moAroroBky oTBeTa CTy/I€HTY
npeaocTaBisieTcst Bpems 10 20 MUHYT.

Kpurtepun onienuBanus. 10—-11 6annos
(OTIIMYHO): TIOJHBIM OTBET HA
[TOCTABJICHHBIN BOIPOC, MaTepHaIl
JTOTMYHO M3JI0’KEH, BBIBO/IBI 000CHOBAHBI;
Ha YTOYHSIOIINE BOTIPOCHI TaHBI
NpaBUJIbHbBIE OTBETHI.

8—9 6annoB (XOpoI10): MpaBUIbHBIN
OTBET Ha BOIIPOC, HO JIOMYIIEHBI
OT/IeTIbHBIC HETTPUHITUITHAIHHBIC
HETOYHOCTH; HAa YTOUHSIOIINE U
TIOTTOJTHUTETHHBIE BOTIPOCHI TaHBI
NpaBUIbHbIE, HO HEYETKHE OTBETHI.
6—7 0aioB (yIOBIETBOPUTENHHO):
JaCTUYHBIEC 3HAHUS, OIIUOKH U
HETOYHOCTH TIPU OTBETE, OTCYTCTBYET
JIOTHKA B U3JI0KEHUH MaTepHall, pu
STOM XOTs1 OBl YaCTh MaTepuasa
[packpbiTa 6€3 MPUHIUITHAIBHBIX
OLINOOK.

HeynosnerBopurensho (0 6ayioB): He
TaH WK OIMOOYEeH OTBET HA 33 JaHHBIH
BOIIPOC; HE CMOT OTBETHUTH Ha
TIOTIOJTHUTETBHBIE U YTOYHSIOIINE
BOIIPOCHI

3a4CT

Texymumii
KOHTPOJIb

Brmomaenune

nabopaTtopHoH
pabotsr Ne2 u
3amuTa oTuéTa

0,05

[Ipouienypa npoBeneHUs U OLIEHUBAHUS.
KonTtponupytorcst coOntofieHue npaBul
TEXHUKU 0€30MaCHOCTH U METOIMKH
POBEIECHMSI SKCIIEPUMEHTOB,
OLIEHUBAETCS MPaBAONOA0OHOCTb
MOJTyYEHHBIX PE3yJbTaToB.

OTuéT MOXET 0OPMIIATHCS OJTUH Ha
Opurany, HO 3alIUTa OCYLIECTBIISIETCS
UHMBUAYaIbHO. OTUeT T0KEH OBbITh
0 OopMIIEH COTIIACHO TPEOOBAHUIIM
cranaapra FOVYpIl'Y u Brirouars:
TUTYJIbHBIH JIUCT, 11€Tb pabOThI, CXEMBbI
3aMEIIeHUs UCCIIelyeMbIX 003€KTOB;

aCYETHI M APYTUE MaTEepUaJIbl

3a4YCT]




MpeIBAPUTEITHLHON MOJITOTOBKH; TAOIHUIIBI
U rpa UKy C SKCTIEpUMEHTAIBHBIMU U
[pacUeTHBIMH JAaHHBIMU; KPATKUE BBIBOJIBI
0 MOJTyYE€HHBIM pe3ysIbTaTaM.

[Ipu 3amuTe 0TYETA IPOBEPSAETCA:
MPaBUJILHOCTH €T0 O(POPMIICHUS;
COOTBETCTBUE MEKY MPEICTABICHHBIMU
U DKCIIEpUMEHTAIBHBIMU JTaHHBIMH;
CHOCOOHOCTD CTYJICHTOB aHAJIM3HPOBAThH
MOJTyYeHHbIE PE3YNbTaThl U J1e]1aTh
KpPaTKUe BBIBOJIBI.

Kputepuu oneHuBanus.

3—4 Gamna (3a4TeHO): MPABUIBLHO
BBHITIOJTHEHHAs JTabopaTopHas padora (1
0.) ¥ TPaMOTHO COCTaBJIEHHBIN oTyeT (1
0.); B XOJI€ 3alIUThI TOKa3aHO YMECHHE
OIICHUBATh TIOTYYCHHBIE PE3yJbTaThl HA
COOTBETCTBHUE C TEOPUEN U UX
npaBaonoa00oHocTh (1 6.), CTOCOOHOCTD
QHAIM3UPOBATh U OOBIICHSITH
noTy4eHHbIe pe3ynsrathl (1 0.).

He 3auteno (2 6aia u meHee):
HETNPABIILHO O(OPMIICHHBIN OTYET;
OTCYTCTBHE NMPOTOKOJIA UCIIBITAHUN;
OTCYTCTBHE BBIBOJIOB; HETIOHUMAaHUE
CMBICTIA UCCIIEIOBAHHBIX SIBICHUN U
MPOIECCOB; HECTIOCOOHOCTH OOBSICHUTH
MOJTy4YEHHbIE PE3YIIbTAThI.

OrleHKa 3a pacu€THOe 3ajaHne
YVUUTBIBACT CIICIYIONICE:
CBOEBPEMEHHOCTh U KaU4eCTBO

Texymuii [PacuérHoe 3ananHue
Y A 0,375| 30 |odopmnenus (17 % - ne 6onee 5 0.); 3a4eT
KOHTPOJIb 1 N
conepkarenbHyto 4acTh (50 % - He
6onee 15 6.); 3ammry (33 % - He Oonee
10 6.).
Ornenka 3a pacuéTHOE 3aaHHe
YVUUTHIBACT CIEIYIOIIEe:
ITpome- , CBOCBPEMEHHOCTH M KAYECTBO
Pacuérnoe 3aianue o .
KYTOUHast 5 - 20 |odopmuenus (15 % - e 6onee 3 6.); 3ayeT
arTecTanus cozepkarenbHyto yacth (50 % - He
6onee 10 6.); 3amury (35 % - He Gonee 7
0.).
boHyc - moouipeHue cTyJieHra 3a
ycepaue B U3yYeHUH TUCIUTIAHBL.
BricTaBiseTcs B BUAe 100aBKU B % K
TeKylemMy pedtusry. 10 % - cryneHT
ITocemntaeMocCTh, YIEMY P Y ° YA
< npucytctBoBai Ha BCEX aynuropHbIx
KOHCTICKT JICKITUH.
BansaTusAx (30 map, 60 y4eOHBIX YacoB) U
YuacTue B > .
MPEIOCTABWII CBOH MOJHBIN KOHCTICKT
bonyc PO UIBHBIX - 15 . N 3a4eT
R — nekuuii. [Ipu npomycke 3aHATHN 1
’ npenocrasiennn CBOETO ITIOJIHOT'O
KOH(epeHIUIX U T. N
. KOHCIIEKTa JICKIUH - ompeensercs

MPOLEHT MOCEUIaEMOCTH U BBICTABIISAETCS
COOTBETCTBYIOIIUN YMEHbIIICHHBIN
6onyc. [Ipu noceneHnn MexHee

MMOJIOBUHEI 3aHITHH - 60Hyc HC




BBICTABIACTCA.

(10 10 %).

[Toompenue B Buge BOHYCA moxer
TaK)Ke BBICTABIIATHCS 32 yU4aCTHE B
[TPODPUJIBHBIX onmnmmmuanax,
KOH(pepeHIUIX, KOHKYpCaX, BHIMIOJTHCHNE
HIP, nHanucanue Hay4yHOW CTAThH U T. 1.

[Tpome-

arTecTanus

3auéTa).

naéTcsa He MeHee 15 MUHYT.

[Tpouenype npoBeneHHUS.

HE ssnserca OBA3ATEJIBHBIM
MEPOIIPUATHEM, €CITH PEHTHHT,
HaOpaHHBIN CTYIEHTOM 32 TEKYIIIHe
KOHTPOJIbHBIC MEPOIIPUATHS, OKA3aJICs HE
meHee 60 % (4To, coracHO HoOpMaTuBaM
bPC, noctaTtouHo 1151 TOJTy4YEHUS.

dopma npoBeJeHUs - yCTHas Oecena.
8 8 | xyrouHas 3aqér - 20 |buieTr BKJIIOYAET J1Ba TEOPETUUECKUX 3a4eT
BOMpoca (OAMH U3 BOIPOCOB MOXKET OBITh
KaueCTBEHHOM 3a/1aueil), Ha MOJATrOTOBKY

MaxkcuMasbHas OlleHKa OTBETA 110
Ka)KZI0My U3 BoIlpocoB — 10 Gaios.

Kpurepun orieHMBaHUs MTPEACTABICHBI B

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOU
aTTeCTalyu

[Ipouenypa npoBeneHust

Kpurepun
OLICHUBAHUs

3a4€T

HE sBnsercs OBA3ATEJIBHBIM meponpusituem, €ciy peiTHHI,
HAOpaHHBINA CTYIEHTOM 32 TEKYIIIHE KOHTPOJIbHBIC MEPOTIPHSITHS
(Rd = Rrexk + RO (3nech RTek - peTHHT 110 TeKyIeMy KOHTPOJTIO
(TIporeHT HaOpaHHOW CyMMBI OAIJIOB [0 MEPOTIPUATHSAM TEKYIIETO
KOHTPOJISI OT MAaKCUMAaJIbHO BO3MOXKHOM ); RO - 60HyC-pedTHHT
oOyuarorierocs) okasaincst He menee 60 % (4To, coriacHo
HopmaruBam bPC, nocrarouno mis momydeHus 3auéra). [Ipu aTom
0asuibl, HaOpaHHbIE CTY/ICHTOM 32 TEKYIIHEe KOHTPOJIbHBIE
MEPOIPUITHS, 3aHOCATCSA MPEToiaBaTesieM B DIEKTPOHHBIH
OVYpI'Y, orkyna aBromarnuecku nepeHocsites B 2KYPHAJI BPC,
[JIe CUCTEMa PACCYUTHIBAET PEUTUHT U MIEPEBOJIUT €T0 B IIKATY
"3auét" unu "Hezau€T". CTyaeH UMeeT IpaBo C/1aBaTh 3a4ET
HernocpeacTBeHHo. Dopma npoBeAeHus - ycTHas Oecena. buner
BKJIIOYAET J1BA TEOPETHUUECKHUX BOMPOCa (OUH U3 BOIPOCOB MOXKET
OBITh KAYECTBEHHOM 3aJ1a4€ii), Ha MMOJITOTOBKY MaéTCs HE MeHee 15
MUHYT. Kputepun oneHuBanus. MakcumasibHas OLICHKA OTBETA 110
KaxJ1oMy 13 BorpocoB — 10 6amnos. 9—10 6ayioB (OTIIMYHO):
HCYEPIBIBAIOIINN U IIPABUIILHBIN OTBET HA ITOCTABIICHHBIN BOIIPOC,
Marepual JOTUYHO CTPYKTYPHUPOBAH U U3JI0KEH, BHIBOJIBI
00OCHOBAHbI; Ha YTOYHSIOIINE BOIMPOCHI JaHBI TOJTHBIE OTBETHI. 8
0aJTOB (XOPOIII0): TPaBUIILHBIN OTBET HA BOIIPOC C COOIOICHUEM
JIOTUKU U3TIOKESHHSI MaTepuala, HO JIOMYIIEHbI OTJEIbHBIE
HENPUHLUITHATbHbIE HETOUHOCTH; Ha YTOUHSIOIINE U
JIOTIOJTHUTETHHBIE BOTIPOCHI JaHBI IPABUIBHBIC, HO HEYETKHE
OTBETHI. 7—6 OAJITOB (YIOBIETBOPHUTEIIHHO): YaCTHYHbIE 3HAHMSI,

B cooTBeTCTBHU C
. 2.5, 2.6
[lonoxxenus




OLIMOKH U HETOYHOCTH IPH OTBETE HA BONPOC, HEYMEHUE
JIOTUYECKHU BBICTPOUTH MaTepuaj OTBETA, PU 3TOM XOTsI Obl YaCTh
MarepHasa packpbiTa 6e3 MPUHIUITHAIBHBIX OMIMOOK.
HeynosnerBoputensHo (MeHee 6 OANJIOB): HE TaH UM HEBEPEH
OTBET Ha TIOCTABJICHHBIN BOIIPOC; HE JaHBI MPaBUJIbHBIE OTBETHI HA
JIOTIOJIHUTENbHBIE U YTOUHSIOIKE Bonpockl. HabpaHHble Ha 3auéte
6arutbl epeBonstTcs B peiitunr Rma = (CYMMA 6aiios 3a
oTBeT)/(MakcumainbHas cymMma 6amioB = 20)*100%.
OxoHYaTenbHBIA PEUTHUHT (IIPH HETTOCPEICTBEHHON cljaue 3auéTta
1o OuseTy) BeICTaBIsAeTCS HAa OcHOBaHMH Popmyisl Rd = 0,6 xRrex
+ 0,4xRna + RO (3nech RTek - peTHHT 1O TeKyIIeMy KOHTPOJIIIO
(pOLIEHT OT MaKCUMAIbHON CYMMBI 0aJlJIOB IO MEPOIPUITUIM
TEKYILEro KOHTPoJIs); Rna - peUTHHT 110 MPOMEKYTOUHOI
arTecTanuy (IIPOIEHT OT MaKCUMaJIbHOTO Oasuia 3a 3a4éT); RO -
OOHYyC-peHTHHT 00yJaromerocs (HauuCIsieTcs 3a MOCeaeMOCTh,
OJIUMIINA/IbI, KOHKYPCHI, KOH(PEpEHIINH, MyOIHKAIIH; €TO
CyMMapHO€ MakcuMaibHoe 3HaueHue 15 %). rorosas oneHka:
"3auér", ecitm Rd e menee 60 %; "Hezauét", ecnmu Rd menee 60 %.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3raer: CymHOCTh GU3UYECKHUX MPOIECCOB, BHI3BIBAIOIINX TPO30BHIE U
BHYTpPEHHHUE TIEPEHANPSKEHUS B DJIEKTPOIHEPTreTHUECKUX CUCTEMAX,

[1K-2 FHAHAHAHHH
0COOEHHOCTH WX MOJICTTUPOBaHUS 1 aHann3a. OCOOCHHOCTH UCTIOTHEHHUS

IPO303aIIUTHl BO3AYIIHBIX JTUHUHN JIEKTPONEpEeIady U IMOACTAHITHI

'Ymeet: Mcnonib30BaTh MPOrpaMMHBIE CPEACTBA JIJIS1 aHAJIN3a
[1K-2 KOMMYTAIIMOHHBIX TIepeHanpspkeHuil. O00CHOBBIBAThH BHIOOP U pazMerienune | (+H [HH [+
CPEICTB 3alIUTHI OT MEePEeHANPSIKEHUN

VMeeT npakTUYeCKUil ONbIT: AHaJIW3a YCIOBUM MOSBICHUS U OTpaHUYEHUS

[1K-2 MepeHanpsHKEHUH B 3JIEKTPOIHEPTreTHYECKUX cucTeMax. Pacuera 30H 3alIUThI
MOJIHUEOTBOJIOB COMIACHO JIEMCTBYIOIIEH METOUKE

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
1. bazytkun, B. B. Texuuka BbICOKMX HanpsbkeHui. M3onsauus u
NepeHAIPSDKEHUS B JICKTPHUECKHX cucTemMax YueOnuk Ilox o6, pen. Jlapuponosa
B. IL. - 3-e u3n., nepepad. u gom. - M.: Dueproaromuszaar, 1986. - 464 c. un.

0) OononHumenvHas 1umepamypa:
1. Twunsaxos, H. A. TexHuka BICOKMX HampspKeHUN Y4eb. mocodue st
ANEKTPOTEXH. crnenuanbHocTel By30B H. A. Tunsakos, K. @. Crenanuyk. - MUHCK:
Bemmsimas mkoia, 1971. - 327 ¢. un.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
1. "DnexrpuuectBo"
2. "Duepretuk"



SN kW

"OnexkrporexHuka'
"DHepreTuka 3a pyoexom"
"INeKTpUUeCcKue CTaHIIUN"
"HoBocTH 311€KTpOTEXHUKH"

2) Memoouueckue yka3anus Oas CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:

Tonpamreitn, M.E. AtmocdepHbie 1 KOMMyTallMOHHBIE
NEepEeHaNpPsKEHUs B AIEKTPUUECKUX CUCTEMaX: yueOHOoe mocoOue K J1abopaTOpHbIM
paboram / M.E. Tonpamreitn, FO.B. KopoBun, A.B. [Ipokyaun. — YensOuHCk:
N3parensckuii nentp FOYpl'Y, 2010. — 75 c. - URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000436642
lonpamreiin, M.E. TexHuka BRICOKMX HaIlpsiKeHUI: yueOHOe mocodue
K 1aboparopasiM padotam / M.E. Tompamreiin, FO.B. Koposun, A.B. IlpokynuH.-
Yensaounck: Uznarensckuit ientp FOYpI'Y, 2014.-90 c.

1.

2.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
lonpamreiin, M.E. ATmMmocdepHbie 1 KOMMyTaIllmOHHBIC
NEpPEHANPSDKEHUS B AJICKTPUUECKUX CHUCTeMax: yueOHoe mocobue K 1abopaTopHbIM
paboram / M.E. lonpamreiin, F0.B. Koposun, A.B. IIpokynun. — YensiOunck:
N3parensckuii nentp FOYpl'Y, 2010. — 75 c. - URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000436642
Tlonpamreiin, M.E. TexHuka BEICOKUX HaIMPsOKEHUN: yueOHOE Tocooue
K JaboparopusiM padoram / M.E. T'onpamreitn, FO.B. Koposun, A.B. IIpokyaus.-
Yensounck: Uznarensckuit nentp KOYpI'Y, 2014.-90 c.

1.

2.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HanmenoBanue
No Bux peeypeas | bubnmorpaduyeckoe onrcanue
JUTEPaTypbl | DIIEKTPOHHOMN
dbopme
OnextponHo- |Turtkos, B. B. Ilepenanpsokenust u MmojHue3ayTa : yueoOHoe nmocooue /
OcHOBHAS oubmmoreynas (B. B. Tutkos, @. X. Xamunos. — 3-e usn., crep. — Cankr-IletepOypr
1 Teparypa cucTeMa : Jlaanw, 2020. — 224 ¢. — ISBN 978-5-8114-5819-6. — Texcr :
M3aTEeNIbCTBA  [AIEKTPOHHBIHN // JlaHb : anexkTpoHHO-OnbnoTeynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/145845
[onpamreitn, M.E. ATMocdepHbIle 1 KOMMYTaIIMOHHBIE
DNeKTPOHHBL HepeHanpsHKeHUs B AJIEKTPHUECKUX CUCTeMax: yueOHoe mocobue K
b OcHoBHas CATAIOr na6opatopubsiM padotam / M.E. l'onpamrreiin, F0.B. Koposun, A.B.
nuTeparypa [Tpoxynun. — Yensbunck: Uznarensckuii nentp FOYpl'Y, 2010. — 75 c.
IOYpl'Y _URL-:
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000436642
2;;§;22:§§;g CaBuHna, H. B. Texnuka BeicOKuX HanpspkeHuil. [lepenanpsixenus u
3 JlomoTHUTE TbHAS crcTeMa 3amuTa oT HUX : yueOHoe nmocobue / H. B. CaBuna. — biaroBemieHck :
nTeparypa W3aTebCTE AMIY, 2015. — 191 ¢. — TekcT : aneKTpoHHbIH // JIaHb : 37EKTPOHHO-
T oubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/156473
T —— [onpamreitn, M.E. TexHuka BbICOKUX HAIPsHDKEHUN: yueOHOoe mocodue
4 OcHoBHast ATAIOr K 1aboparopHbM padotam / M.E. Tonsamreiin, }0.B. Koposun, A.B.
nuTeparypa IOVpr'Y [Ipokynun.- Yensounck: M3narensckuit nentp FOYpI'Y, 2014.-90 c.

URL:




| | | Ittp://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000548365

[TepedeHb UCITONB3YEMOTO ITPOTPAMMHOTO OOCCIICUCHHMS:
1. Microsoft-Office(6eccpouno)
2. PTC-MathCAD(6eccpouHo)

3. Microsoft-Visio(6eccpodyHo)

[lepeueHs HCMONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne I CIUTITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEpHASI TEXHUKA,
Bun 3anaruit a l_l MPEyCTAaHOBICHHOE IPOTPAMMHOE 00eCTIeUCHIE, UCTIONB3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH

JlaGopatopusie |141a

Crieriaan3upoBaHHBIE JIA00PATOPHBIE YCTAHOBKHU
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