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1. OBLIAA XAPAKTEPUCTUKA MOJAYJISA CoBpeMeHHOe BHICOKOBOJILTHOE 000pPYA0BaHUE B
3JIEKTPO3HepPreTuKe U 3JIeKTPOTeXHUKe

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopynp BKIIIOYAeT B ce0s CIeAYIOMNEe JUCIUTUITMHBI «BBICOKOBOJIBTHBIE 3JIEKTPOHHBIC aIIapaThl U
npeoOpazoBaTreii B JJICKTPOIHEPreTHKE», «MOoAeIUpoBaHUE HIIEKTPOMATHUTHBIX KOMMYTAIIMOHHBIX
BO3MYIIIEHU B BHICOKOBOJILTHOM 000PYI0BaHUNY, «II[poeKTHpOBaHNE BEICOKOBOJILTHOTO 000Dy 0BAHUSY,
«CoBpeMeHHbIE BEICOKOBOJIBTHBIE 3JIEKTPUUECKUE amapaThl B 2JIEKTpOIHEpreTuke». Moaynb Gopmupyer
3HAHHUS 110 IEPCTIIEKTUBHBIM METOAAM Pa3pabOTKU U MPOEKTUPOBAHUS BHICOKOBOJIBTHBIX KOMMYTAIMOHHBIX
anmnapaTtoB, H3MEpPUTENbHBIX allllapaToB, TOKOOTPAHMYMBAIOIIUX PEAKTOPOB M  OrpaHUYUTENeH
MepeHaNpPsKEHHsI, KOMIUIEKTHO paclpeAenuTeNbHbIX yeTpoiicTB. [IporpaMma Moy u3ydaer IpUHLHUIIBI
MMOCTPOCHUS DJEKTPOHHBIX YCTPOWCTB HA MOIIHBIX YIIPABISIEMbBIX IOJYIPOBOJAHUKOBBIX BEHTUIISX
MOTOKAMHU  JJIEKTPOIHEPTUM U METOJaMu  yIpaBleHUS  MpeoOpas3oBareneil  SIeKTPOIHEPTuH,
oOecrieunBarommx TpedyemMoe ee KadecTBO. B mporpamme MOAyJnsi paccMaTpUBAIOTCS BOIMPOCHI
MOJEJIMPOBAHUS KOMMYTAIIMOHHBIX 3JIEKTPOMAarHUTHBIX MPOIECCOB MPH YNPABIECHUU 3JIEKTPUUECKUMHU
anmapaTtaMu ¥ METO/bl OTPAHUYCHUS TIEPEHANPSHKEHUN B DJIEKTPUUECKUX CUCTEMAax

1.2. CTpykTypa U 00beM MOAYJIfl

Ta6muma 1
O0beM AUCUUIINH MOAYJIS
Ne " BCET0 MOAYJ B 3A4YCTHBIX
Hepellem, AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 [Ipoekt o moayto CoBpeMEHHOE BBICOKOBOJIBTHOE
000pyI0BaHKE B AJIEKTPOIHEPTETUKE U AIEKTPOTEXHUKE 1
2 BbICOKOBOIBTHBIC AJIEKTPOHHBIE AIMAPATHI U
peoOpa3oBaTesy B dJCKTPOIHEPTETHKE 5
3 MopenupoBaHue ANEKTPOMATHUTHBIX KOMMYTAIIMOHHBIX
BO3MYIICHU B BEICOKOBOJIBTHOM 00OpYIOBAaHUU 4
4 [IpexTupoBaHue BHICOKOBOJIBLHOTO 000PYI0BaHUS 6
5 CoBpeMeHHBIE BBICOKOBOJIBTHBIE AIEKTPUUECKUE allllapaTsl B
3JIEKTPOIHEPreTUKe 6
HUTOI'O o moaynto: 22
1.3.11ocienoBaTe ILHOCTH OCBOEHHMSI MOYJIS B 00pPa30BaTeJIbHOM NporpaMmme
IIpepexBU3UTHI MOAYJIS 1. OCHOBBI HAy4YHBIX UCCIICIOBAHUN B
3IIEKTPOIHEPIETUKE U AIEKTPOTEXHUKE
IMocTpeKkBU3UTHI 1 KOPEKBU3HUTHI 1. TexHONOTHS U3TOTOBJICHHS U YIIPABICHUE
MOAYJIA BBICOKOBOJIbTHBIM 060pyI[0BaHI/IeM
2. TexHONMOTHs U3TOTOBJIEHUS U YIPABICHHUE
BBICOKOBOJIBTHBIM 000pYIOBAaHUEM




14. Pacnpeneﬂeﬂne KOMIIeTEHIIMI MO0 JUCHUILIMHAM MOAYJidA, INJIAHUPYEMBIC PE3YJIbTATHI

00yueHusi (MHAUKATOPHI) 10 MOIYJIIO

Tab6nura 2

Ilepeyennb
Koa u HaumeHoBaHue IInanupyemble pe3yJibTaThl 00yUeHHs
AUCIHUTLIUH
KOMIEeTeHIUH (MHAUKATOPBI)
MOYJIs
1 2 3
BricokoBonbTHBIE | OIIK-2 - CiocoGen 3-1 - Cnenatb 0030p OCHOBHBIX METO/IOB
AJIEKTPOHHBIE CaMOCTOSITENIFHO CTaBUTh, | MOJCIMPOBAHMS U MATEMaTHUECKOTO aHAIIN3a,
anmaparsl 1 (bopmManTu30BBIBaTh U MPUMEHUMBIX I (POpMATTU3AIIH U PEIICHUS
npeoOpaszoBareny | pemarh 3a1a4u, 3a/1a4 Mpo(PeCCHOHAIBHON e TETbHOCTH
B OTHOCATIHECS K
N VY-1 - CamocrtosTenibHO CPOPMYITUPOBATH
AJIEKTPOIHEPTeTH | MPodhecCHOHATBHOM N
3amaqy obaactu nmpodeccruoHanbHOM
Ke NeSITeNIbHOCTH, UCIIOJIB3YS

MCTOABI MOJCINPOBAHUA U
MaTEeMaTUYCCKOIo aHajin3a

JeSTeNIbHOCTH, PelIeHue KOTOpoi TpedyeT
HCII0JIb30BaHUSI METOJIOB MOJICJIMPOBAHUS U
MaTeMaTHUYeCKOro aHajiu3a

II-1 - PemaTe caMmocTOSITENEHO
chopMyIMpOBaHHBIC MPAKTUYECKUE 3a]1a4H,
OTHOCAIINECS K TPOo(dheCcCHOHATBLHOM
JEATEIIbHOCTH METOJaMU MOJICTUPOBAHUS U
MaTeMaTUIEeCKOI'0 aHaI13a, B TOM YHCIIE C
KCMOJIb30BAHUEM MTAKETOB MPUKIATHBIX
MporpamMm

[1IK-2 - Crocoben
MIPOBOANTH MOUCK TIO
HCTOYHHKAM IIaTEHTHOM
nH(pOpMaIINH, OTIPEICTIATh
MATCHTHYIO YUCTOTY
pa3pabaTbIBacMbIX
00BEKTOB TEXHHKH,
[MOJrOTaBIMBATh
MIEPBUYHBIC MaTEPHAITBI K
[MaTE€HTOBAHHIO
M300peTeHUH,
pPETHCTpAIMH TPOTPAMM
JUTSE DIIEKTPOHHBIX
BBIYHCIIMTEILHBIX MAIlIMH
u 0a3 TaHHBIX

3-4 - Onpenensitb criocoObl MPOBEACHUS
MOKCKa HHPOPMALIUHU MPH pa3pabOTKe HOBBIX
BUJIOB AJIEKTPOHHBIX aNlapaToB U
npeoOpaszoBareneit

V-4 - CucremaTuzupoBaTh UHGOPMAITUIO
MATEHTHOT'O MTOMCKa B 00JIacTH
ANEKTPOANnmnapaToCTPOCHUN

I1-4 - UmeTh nMpakTUYECKHU OMBIT pa3paboTKu
IIPUKIJIAIHBIX IPOrpaMM JJIsl pacueTa
IIPOLIECCOB B 3JIEKTPOHHBIX anmaparax u
npeoOpaszoBarenex

I1IK-4 - Criocoben
BBITIOJIHATH paC‘-ICT nu
MIPOCKTHPOBAHNE

3-4 - [lepeuncanTb METO/IBI U IPOTPAMMHBIE
MAKEThl pacyeTa AJIEKTPOMATHUTHBIX




BBICOKOBOJIBTHOT'O
o0opyioBaHUs B
COOTBETCTBUH C
TECXHUYCCKUM 3a1aHUC

MPOLIECCOB JCKTPOHHBIX aINMapaToB U
npebpazoBaTeneit

V-4 - AnanuzupoBaTh METOJIbI pacyeTa
XapaKTePUCTHK JIEKTPOHHBIX allapaToB U
npeoOpazoBarenei

I1-4 - ImeTh npakTU4ECKUil ONBIT pacueTa
XapaKTEPUCTUK BBICOKOBOJIbTHBIX
AJIEKTPOHHBIX aIIapaToB U IpeodpazoBaTenei

[1K-5 - CniocoGen
MOJICIUPOBATH PaboOTy
BBICOKOBOJIBTHOTO
AJIEKTPOOOOPYIOBAHUS,
npeoOpa3oBarenen
SHEPIHH,
BBICOKOBOJIBTHBIX
3JIEKTPOHHBIX aNapaToB U
YCTAHOBOK Ha 0a3ze
CTaHJAPTHBIX AKETOB
MIPUKJIAIHBIX TPOrpaMM

3-6 - OnpenensaTb COCPEAOTOUYEHHBIE FJIEMEHTBI
AIEKTPUIECKOM 1NN, HCTOYHUK TOKA U
HaIpsHKEHUS

V-6 - AHanu3upoBaTh pe3yJIbTaThl pacuera u
CHSITHSI OCHOBHBIX XapaKTEPUCTUK B MTAKETaX

Simulink, OrCad

I1-6 - Pa3zpaboTaTe MOMAEIb AIEKTPUICCKOM
cxemnl B Simulink, OrCad

MoaenupoBanue
3JICKTPOMArHUTH
BIX
KOMMYTaIIMOHHBI
X BO3MYIIICHUH B
BBICOKOBOJILTHOM
00opyA0BaHUU

OIIK-1 - Criocoben
dhopmynupoBaTh U pelaTh
HaY4YHO-
UCCIIEIOBATEIILCKHUE,
TEXHUYECKHE,
OpTraHU3aIMOHHO-
HKOHOMHUYECKUE U
KOMILICKCHBIC 33/1a4H,
MIPUMEHSIS
(dbyHIaMeHTalbHbIC 3HAHUS

3-2 - IIpuBecTy npuMepsl TEPMUHOJIOTHH,
MIPUHIIMIIOB, METOJOJOTHYECKUX MOIX0I0B U
3aKOHOB (h)yH/IaMEHTAJIbHbIX U
OOLIEeMH)KEHEPHBIX HAayK, TPUMEHUMBIX JJIs1
(dbopMynUpOBaHUS U PELICHUs 3a7a4
po0IeMHOM 001aCTH 3HAHUS

V-2 - Kputuuecku OleHUTh BO3MOXKHbIE
CIOCOOBI PeUIeHHUs 3a7a4 MPOOIEMHON
o0acTH, UCTIONB3YS 3HAHUS
(dyHIaMEHTAIBHBIX U OOIICHHKEHEPHBIX HAYK

I1-1 - PaGoTas B kOMaH e, pa3pabaThIBaTh
BapHaHThI (POPMYITHUPOBAHUS U PEIICHUS
HAYYHO-KMCCIICIOBATEIbCKUX, TEXHUYECCKHX,
OpPraHu3aIMOHHO-D)KOHOMHYECKHX H
KOMIUIEKCHBIX 3a]1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTaNbHBIX U OOIIEMH)KEHEPHBIX HAYK

OIIK-2 - Cnocoben
CaMOCTOATCIIBHO CTaBUTh,
(hopmann30BBIBATH U
pelIaTh 3a1aqw,
OTHOCSIIIHECS K
npo¢eCCUOHAITBHON
NeSITeTbHOCTH, UCIIOJB3YST
METOIbl MOACITUPOBAHUS U
MaTEeMaTUYECKOTO aHaJIN3a

3-1 - Cnenath 0030p OCHOBHBIX METOJIOB
MOJICTTUPOBAHUS M MATEMAaTUICCKOTO aHAJIH3a,
MIPUMEHUMBIX JUIsl (pOpMalIU3alluy U PEeLICHUS
3a1a4 Mpo(PeCCHOHAIBHON e TETFHOCTH

V-1 - CamocTrosTenbHO CPOPMYIUPOBATH
3ajady 00gacTu npodeccuoHaIbHON
JeSITeIbHOCTH, PEIIeHUEe KOTOPOl TpedyeT
WCIOJIb30BAHUS METO/I0B MOJIECTHUPOBAHUS U
MaTeMaTHYECKOro aHaJIN3a




I1-1 - Pemiats caMOCTOATEIBHO
c(hopMyJIMPOBAHHBIE MMPAKTUICCKUE 3a0a4H,
OTHOCSIIHECS K MPodecCHOHATBHON
NEeSATEIbHOCTH METOJIAMU MOJICITMPOBAHUS U
MaTeMaTUYECKOr0 aHaJIu3a, B TOM YHCIE C
WCIIOJIb30BAaHUEM ITAKETOB MPUKIATHBIX
porpamm

OIIK-6 - Criocoben
IUTAHUPOBATh U
OpraHu30BaTh PabOTHI MO
OKCILTyaTaluun
TEXHOJIOTHUYECCKOI'O
000pyI0BaHUS
00eCreYeHHIO
TEXHOJIOTNYCCKUX
poIieccoB B chepe cBoei
npodeccrnoHaIbHOM
JESITEIBHOCTH C YIETOM
SHEPro- u
pecypcordpexTuBHOCTH
IMPONU3BOACTBEHHOT'O
LUKJIA ¥ IPOYyKTa

3-2 - HazBath HMCIOMIUCCA OTpaHUYCHUA
PCIKUMOB 3KCILTyaTalluu O60py,ZlOBaHI/ISI u
PErIIaMCHTBI TEXHOJIOTUYCCKUX IMMPOLCCCOB

V-2 - OueHuBarhb X0[1 IKCIUTyaTalluH
TEXHOJIOTHYECKOro 000py0BaHUS U
peanu3any TEXHOJOTMYECKUX MIPOLECCOB Ha
OCHOBaHUU BU3YaJIbHOTO aHaJIM3a U OKa3aHUM
KOHTPOJIbHO-U3MEPUTENILHON annaparypsl

I1-1 - Opranu3oBaTh B COOTBETCTBHUHU C
pa3paboTaHHBIM YTBEPKACHHBIM TNIAHOM
BBINOJIHEHHE PadOT MO HKCIUTyaTaIlUH
TEXHOJIOTUYECKOTO 000PyAOBaHUS U
00€CTIeYeHNIO TEXHOJIOTHYECKUX MTPOLIECCOB B
cdepe cBoeilt mpodeccuoHaIbLHON
JeSTeTbHOCTH

OIIK-7 - Cnocoben
IUTAHUPOBATh U YIPABIIATH
>KU3HEHHBIM IIUKIIOM
WH)KEHEPHBIX MPOYKTOB U
TEXHUYECKHX 00BEKTOB,
BKJIIOYas CTaIUH 3aMBICTIA,
aHanu3a TpeOOBaHUM,
MIPOEKTUPOBAHUS,
HU3TrOTOBJICHUA,
BKCHHyaTaHI/II/I,
MOIJIEPIKKH,
MOJICpHU3AINY, 3aMEHBI U
YTI/IJ'II/IBaLII/II/I

3-1 - 3710UTh TPUHLIMITBI KMUTALIMIOHHOTO
MOJICITMPOBAHUS JIJIS1 IPUHATHUS WHKEHEPHBIX
pelIeHui

V-3 - Hcnonb30BaTh NPOrpaMMHBIE TAKETHI
[IPU TOCTPOCHUN UMHUTAITMOHHON MOJIeTTN
pa3pabarbiBaeMOW CUCTEMBI WU
HCMOJIb3YIOIIEH CUCTEMBI

[1-4 - Pa3paboTaTh TeXHUYECKHUE 3a]]aHUs HA
MPOCKTHUPOBAHUE M U3TOTOBIICHUE
WH)XEHEPHBIX MPOYKTOB M TEXHUYECKHUX
00BEKTOB, BKJIFOUAst BHIOOP 000PYI0BaHUS U
TEXHOJIOTUYECKON OCHACTKU

ITK-2 - Criocoben
MIPOBOJIUTH MOUCK T10
HWCTOYHUKAM MMATEHTHON
uH(popMalnu, ONpenesaTh
MaTeHTHYIO YUCTOTY
pa3zpabaThIBaeMbIX
00BEKTOB TEXHUKHU,
MO/ITOTAaBIUBATh
MepBUYHbIE MaTepHaIIbl K
MAaTEHTOBAHUIO
HM300pEeTeHUH,
perucTpaiuu nporpamMmm

3-5 - IlepeuncnuTh OCHOBHBIE
XapPaKTCPUCTHKHU U MAPaMETPhI ICPEXOAHOTO
BOCCTAHABJIMBAOIIETOCS HATIPSKCHUS

V-5 - OueHnBaTh HOPMUPOBAHUE TTAPAMETPOB
I[IBH

I1-5 - BINOAHATE OLICHKY OCHOBHBIX
napamerpos [IBH




JUTSL DJIEKTPOHHBIX
BBIYNCIIUTEIBLHBIX MAIINH
U 0a3 TaHHBIX

I1K-5 - CnocoGen
MOJIETTHPOBAThH padoTy
BBICOKOBOJIBTHOT'O
AIIEKTPOOOOPYIOBAHHUS,
npeoOpa3zoBarenent
JHEPrUH,
BBICOKOBOJIBTHBIX
AIIEKTPOHHBIX ANIapaToB U
YCTaHOBOK Ha 0a3ze
CTaH/IapPTHBIX TAKETOB
NPUKIIAHBIX POrpaMM

3-7 - [IpuBecTu npuMepbl METOJIOB
MIPOBEJICHUS KCIIEPUMEHTAIbHBIX
WCCIIeIOBaHMI 10 3aJJaHHON METOTUKE

V-7 - AHanu3upoBaTh METO/1bI MOJEINPOBAHMUS
IIPOLIECCOB B CX€MaX EKTPUUYECKUX CUCTEM B
CTallMOHAPHBIX U NEPEXOIHBIX PEKUMAX

[1-7 - UmMeTh mpaKTUYECKUM OTBIT MOJIb30BaHUS
COBPEMEHHBIMH METOIUKAMHU

[IpexTupoBanue
BBICOKOBOJIBHOTO
00opyToBaHUS

OIIK-4 - Crioco6en
pa3pabaTbIBaTh
TEXHUYECKHE OOBEKTHI,
CHCTEMBI U
TEXHOJIOTUIECKUE
MPOIIECCHI B CBOCH
npodeccroHanbHOM
JESITEIBHOCTH C YYETOM
YKOHOMHYECKUX,
3KOJIOTHYECKHX,
COUAaJIbHBIX OI‘paHI/I‘-IeHI/Iﬁ

3-1 - OOBSICHUTH OCHOBHBIE TTPUHITUIIBI
(YHKIIMOHUPOBAHUS pa3padaThIBAEMBbIX
TEXHUYECKHX OOBEKTOB, CUCTEM,
TEXHOJIOTHYECKUX MPOIECCOB

V-1 - IlpeasioxkuTh HECTaHIaPTHBIE BAPUAHTHI
pa3pabOTKN TEXHUUECKUX OOBEKTOB, CUCTEM, B
TOM YHciie UHHOPMAIIHOHHBIX, U
TEXHOJOTHYECKUX IIPOLECCOB

[1-1 - BeINOAHATH B paMKaxX MOCTaBJIECHHOIO
3a/laHus pa3pabOTKU TEXHUUYECKUX 0OBEKTOB,
CUCTEM, B TOM YHCJie HH(HOPMALIMOHHBIX, U
TEXHOJIOTMYECKUX MPOLECCOB B CBOEH
npodeccCHoHaNbHOM IEATETHHOCTH C YIETOM
9KOHOMMYECKHUX, IKOJIOTMYECKHX, COLUAJIbHBIX
OrpaHUYECHUN

[IK-1 - Cniocoben
TUTAHUPOBATh U CTABUTH
3aJ]auu MCCIeI0BAHNS,
BBIOMpATh METO/IbI
AKCIEPUMEHTAIBHOMN
paboTHI,
UHTEPIIPETUPOBATH U
CaMOCTOSITENIEHO
MIPEJICTABIATh PE3YIbTaThI
HAYYHBIX UCCIICIOBAHUIA

3-4 - U3noxuth TpeOoBaHMsl, IPEIbSIBIsSEMbIC
I'OCT k >neKTprUYecKUM armnapaTram

V-4 - CousmepaTh 21EMEHTHl KOHCTPYKLMH
anmnapara B coorBeTcTBuM ¢ ['OCT

[1-4 - ImeTh npakTU4ECKUl ONBIT pacueTa
TOKOBBIX XapaKTEPUCTUK KOMMYTAl[UOHHBIX
JIEKTPUYECKUX allapaToB

I1K-2 - Criocoben
MIPOBOJIUTH MOUCK T10
HCTOYHHKAM ITaTCHTHOM
nH(popMauu, onpeesiTh
MAaTEHTHYIO YUCTOTY
pa3zpabaThIBa€MbIX
00BEKTOB TEXHUKHU,

3-6 - XapakTepHu30BaTh yCTPOMCTBO anmnapaToB
OTEYECTBEHHBIX U 3apyOeKHBIX HUpM
IIPOU3BOAUTENIEH

V-6 - BeiOpath onTUMabHOE TEXHHYECKOE
pelIeHre o/l UCXOAHbIEC IaHHBIE U
MOCTaBIICHHBIC 33/]a4H




IMOJrOTaBIUBATh
MEPBUYHBIC MaTEPHAIIBI K
[MaTE€HTOBAHMIO
n300peTeHui,
pETHCTpAIMH TPOTPAMM
JUTSE DIIEKTPOHHBIX
BBIYHCIIUTEIHHBIX MAIIMH
# 0a3 TaHHBIX

I1-6 - ImeTh npakTU4EeCKUIl ONBIT
IIPOEKTUPOBAHMSI KOHCTPYKIIMHU arapara ¢
Y4E€TOM COBPEMEHHBIX TEHJEHIIUI pa3BUTHS

I1K-3 - Cniocoben
¢bopmynrpoBath
TEeXHUYECKHE 3aaHus,
pa3pabarbIBaTh U
UCTIOJIb30BaTh CPEICTBA
aBTOMATH3alUU TIPU
MIPOCKTHUPOBAHUU H
TEXHOJIOTMYECKOU
MOJITOTOBKE MIPOM3BOJICTBA

3-4 - [lepeuncianTh 0COOEHHOCTU CBOICTB U
XapaKTePUCTHK MPOBOIHUKOBBIX,
W30JISIIIUOHHBIX, KOHCTPYKITMOHHBIX
MaTepHUaIoB, KOHTAKTHBIX U TyTOraCUTEIbHBIX
Cpel U MaTepHajoB

V-4 - ®opmynupoBath TpeOOBaHUS K
rapaMeTpam 1 CBOMCTBaAM MaTepUalioB
anmnapara

[1-4 - OcymecTBiATh 000CHOBAHHBIN BHIOOP
MaTepuasoB JJisl BCEX CUCTEM armapara

[1K-4 - Cniocoben
BBITIIOJIHATD pacyeT U
MIPOCKTHPOBAHNE
BBICOKOBOJIbTHOTO
000opyI0BaHUs B
COOTBETCTBHUH C
TEXHUYECKUM 3aJ[aHne

3-5 - ChopmynupoBaTh METOABI U
MIEPEYNCITUTD TPOTPAMMHBIC ITAKETHI CHCTEMBI
ABTOMATH3HUPOBAHHOTO MMPOSKTUPOBAHHS
BBICOKOBOJIBTHOTO 000y I0BaHHS

V-5 - YcranaBiauBaTh IOCIeJOBATEILHOCTD
BBIIIOJIHEHUS PACUETOB XapaKTEPUCTUK CUCTEM
U arperaTtoB BRICOKOBOJIETHOTO 00OPYIOBaHHUS

I1-5 - UmeTh NpakTU4ECKUI OTIBIT
ABTOMAaTU3HPOBAHHOIO MPOEKTUPOBAHUS
BBICOKOBOJIbTHOT'O 000PY10BaHUs

IIpoexkt 1o
MOJTyJTIO
CoBpeMeHHOe
BBICOKOBOJIBTHOE
obopyioBaHuE B
AJEKTPOIHEPIETH
Ke U
JJEKTPOTEXHUKE

OIIK-1 - Criocoben
(bopMyaHpOBaTh U peraTh
Hay4HO-
HCCIIeI0BAaTENbCKUE,
TEXHUYECKHE,
OpTaHU3aIMOHHO-
HKOHOMHYECKUE U
KOMIUICKCHBIC 33/1a4H,
NPUMCHSIS
(byHIaMeHTaIbHBIC 3HAHUS

3-2 - [IpuBecTr MpUMEpbl TEPMHHOJIOTHH,
MPUHIUIIOB, MCTOAOJIOTMYCCKHUX MTOAXOI0B U
3aKOHOB (DyH/IaMEHTAJIbHbBIX U
OOIIENH)KEHEPHBIX HAYK, IPUMEHUMBIX IS
(hopMyJIUPOBAHHS U PEIICHUS 33724
poOJIEMHOM 00J1acTH 3HAHUS

V-2 - KpuTuuecku OlEHUTh BO3MOKHbBIE
CIocOoOBI pelieHus 3a/1a4 TPOOIeMHOM
00JIaCTH, UCTIONB3Ys 3HAHHUSI
(byHIaMEHTAIBHBIX W OOIICMHKCHEPHBIX HAYK

I1-1 - PaGoTas B kOMaHe, pa3padaThIBaTh
BapHaHThl (POPMYITHPOBAHUS U PEIICHUS
HAYYHO-HMCCIIEI0BATEIbCKUX, TEXHUIECKHX,
OpPTraHU3aIMOHHO-DKOHOMHYECKHX H
KOMIUIEKCHBIX 3a/1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTAIBHBIX B OOIIEMHKEHEPHBIX HAYK




OIIK-2 - Criocoben
CaMOCTOATCIIBHO CTaBUTh,
(hopMann30BBIBATH U
pelaTh 3a/1a4u,
OTHOCSIIHECS K
poQeCcCuoHAIBHON
ACATCIIBHOCTH, UCITIOJIb3Ys
MCTOABI MOJCINPOBAHUA U
MaTeMaTHYECKOTO aHaIn3a

3-2 - XapakTepuzoBaTb c(hepbl IPUMEHEHUS U
BO3MOKHOCTH MAaKETOB MPHUKJIAAHBIX POTPaMM
IS peIlIeHUs 3a/1a4 Ipo(ecCHOHaIbHOM
JESITeTbHOCTH

V-2 - Mcnions30BaTh METO/IbI MOJEITUPOBAHUS
M MaTEMaTHYECKOTO aHaIu3a, B TOM YHCJIE C
HCIIOJTIh30BAaHUEM ITAKETOB TPHUKIATHBIX
IporpamMm JyIsl petieHus 3a1a4
npodeccroHaNbHO 1eATeTbHOCTH

II-1 - Pemats caMOCTOSATEILHO
c(hOopMyJIMPOBAHHBIC MPAKTUICCKUE 3314,
OTHOCAIINECS K TPOodhecCHOHATBEHOM
NESATETLHOCTH METOJIAMU MOJICITUPOBAHUS U
MaTeMaTHYEeCKOro aHaJIu3a, B TOM YHCIE C
WCIIOJTh30BAaHUEM ITAKETOB TPHUKIATHBIX
porpamm

OIIK-4 - Criocoben
pa3pabaTbIBaTh
TEXHHYECKHE OOBEKTHI,
CHCTEMBI U
TEXHOJIOTUIECKUE
MPOLECCHI B CBOEH
npodeccrnoHaIbHOM
JESITeTbHOCTH C YYETOM
HKOHOMHYECKUX,
HKOJIOTUIECKHUX,
COLIMAJIBHBIX OTPaHUYECHUI

3-1 - OOBSICHUTH OCHOBHBIE MPUHITUIIBI
(GYHKITMOHUPOBAHUSI pa3pabaThIBaeMBbIX
TEXHUYECKNX OOBEKTOB, CUCTEM,
TEXHOJIOTUYECKHUX MPOIECCOB

3-3 - [IpuBecT npuMepbl CpaBHEHUS
MIPEAJIOKEHHBIX PEIIEHUIN C MUPOBBIMU
aHajoramu

V-1 - IlpeayioxkuTh HECTaHIAPTHBIE BAPUAHTHI
pa3pabOoTKN TEXHUUECKUX O0BEKTOB, CUCTEM, B
TOM 4Hciie UHHOPMAIIHOHHBIX, U
TEXHOJIOTMYECKUX IPOLECCOB

V-2 - JlokazaTh HAYYHO-TEXHUYECKYIO U
SKOHOMUYECKYIO COCTOSITENIbHOCTD U
KOHKYPEHTOCIIOCOOHOCTb MPEJII0KEHHBIX
WHKEHEPHBIX PEIICHUI

V-3 - OueHUTD YKOJIOTUYECKHUE U COIIHAILHBIE
PUCKU BHEAPEHUS MPEIIOKEHHBIX
VMH)KEHEPHBIX PELICHUN

[1-1 - BIMOHATE B paMKax NOCTABIEHHOTO
3aJlaHus pa3padOTKU TEXHUUECKUX 00BEKTOB,
CHCTEM, B TOM 4HcJie HHPOPMALIMOHHBIX, U
TEXHOJIOTHYECKHUX IIPOLECCOB B CBOEH
po¢eCCUOHATILHOMN IEATEIBHOCTU C yYE€TOM
9KOHOMHYECKHUX, IKOJIOTMYECKHUX, COLUAIBHBIX
OTpaHUYCHUHN

OIIK-5 - Cniocoben
IJIAHUPOBATH,
OpPraHHU30BBIBAThH U
KOHTPOJIUPOBATH PabOTHI

3-3 - [lepeuncianTb OCHOBHBIE pa3/ieibl
JIOKYMEHTOB (TEXHUYECKOTO 3aaHus,
TEXHUYECKUX YCIIOBUM U T.II.), B COOTBETCTBUU
C KOTOPBIMH BBIIIOJTHAKOTCA pa60TbI 10




10 CO3/IaHUI0, YCTAHOBKE
U MOJACpHU3aINN
TEXHOJIOTUIECKOTO
o0opyioBaHuUs U
TEXHOJOTHUYCCKUX
npoIieccoB B chepe cBoei
npo¢ecCuoHAITBHON
JCeATCIEHOCTH

CO3/IaHHIO, YCTAaHOBKE M MOEPHHU3ALIIH
TEXHOJIOTHYECKOT0 000py10BaHHS,
TEXHOJOTUYECKUX TPOLIECCOB U
MH(POPMALMOHHBIX CHCTEM

3-4 - [TokazaTh BO3MOKHOCTH UCIIOJIb30BAHUS
U(PPOBBIX TEXHOJIOTHH (CO3MaHne UPPOBHIX
JBOMHUKOB) U ONTUMH3AIH PAOOTHI 1O
CO3/IaHUI0, YCTAHOBKE U MOJIEPHU3AIIUU
TEXHOJIOTHYECKOr0o 000pyAOBaHNUS,
TEXHOJIOTUYECKHX MPOIECCOB U
MH(OPMALIMOHHBIX CUCTEM

V-3 - OueHuBaTh UCHOJHEHUE PadOT O
CO3JJaHUIO, YCTAaHOBKE M MOJICPHHU3ALIUH
TEXHOJIOTMYECKOro 000pyA0BaHNUS,
TEXHOJIOTHYCCKUX IMPOUCCCOB U
I/IH(l)OpMaIII/IOHHI)IX CHUCTEM Ha COOTBETCTBUEC
peryiaMeHTam

V-4 - Mcnionb30BaTh Npu HEOOXOAMMOCTH
TEXHUKU UPPOBOTO MOJECIUPOBAHUS IIPH
BBINOJIHEHUH PadOoT MO CO3/1aHUI0, YCTAHOBKE U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTUYECKHUX MPOLIECCOB U
MH(POPMALIMOHHBIX CHCTEM

I1-1 - CamocTOATENHEHO COCTABUTH TUIAH PadbOT
B L[EJIOM IO 3TaraM COo3JaHusl, yCTAHOBKH U
MOJIEpHU3AILIUU TEXHOJIOTUYECKOTO
000py/10BaHUsl, TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(OPMALIMOHHBIX CUCTEM JIMOO0 OTAETBHBIX
3TaroB 3TOW pabOTHI

I1-2 - IIpoBecTH KOHTPOJIb BHINOIHEHUS
3a/IaHAN C Y4ETOM COOTBETCTBHUS PErVIAMEHTAM,
CpPOKaM MCIOJIHEHHs U MAaTEpUAIbHBIM
3arpaTam

JI-1 - JlemoHCcTpUpOBaTh TPeOOBATEILHOCTH U
MPUHIMITUATIBHOCTD B MPOLIECCE KOHTPOJIS
BBITIOJTHEHUS 3aJaHUH

OIIK-6 - Criocoben
TUTAHUPOBATH U
OpraHu30BaTh PabOTHI IO
IKCILTyaTaIluu
TEXHOJIOTHIECKOTO
o0opynoBaHus U
o0ecreueHunto
TEXHOJIOTUIECKHUX
nporieccoB B chepe cBoei
npo¢eCcCHOHATBHON

3-1 - IlepeuncnuTh OCHOBHBIE TEXHUYECKUE
napaMeTpbl U TEXHOJIOTHYECKHE
XapaKTePUCTHKH IKCIUTYaTHPYEMOTO
000pYIOBaHUS M PEATTN3yEMBIX
TEXHOJIOTHIECKUX MPOIECCOB

3-3 - OOBSACHUTH MPUHIIMITBI SHEPTO U
pecypcocOepeskeHus: IPOU3BOIACTBEHHOTO
LMKJIA U IPOJIyKTa
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ACATCIIbBHOCTU C YUCTOM
SHEPro- u
pecypcodrhexTuBHOCTH
IMPONU3BOACTBECHHOI'O
LHUKJIA ¥ IPOAYKTa

V-1 - TexHUYECKU TPAMOTHO (POPMYIIUPOBATH
3aJlaHus 10 IKCIUTyaTalluy TEXHOJIOTHYECKOTO
000pyI0BaHUs U 00ECTICUCHHUTO
TEXHOJIOTMYECKHUX IPOLECCOB C yUETOM
HUMEIOLIUXCS OTPAaHUYEHUN PEKUMOB
AKCIUTyaTaluu 000pyI0BaHUS U perjlaMeHThI
TEXHOJIOTUYECKHUX MPOLIECCOB

[1-1 - Opranu3oBatb B COOTBETCTBHUH C
pa3paboTaHHBIM YTBEPKJACHHBIM ILIAHOM
BBITIOJTHEHHE PabOT MO IKCIUTyaTaIllH
TEXHOJIOTUYECKOr0 000pyJ0BaHUS U
00eCnevYeHNI0 TEXHOJIOTHYECKHIX TIPOIECCOB B
cdepe cBoelt mpodeccuoHaIbHON
JEeSTEIbHOCTH

J1-1 - JleMOHCTpUpPOBaTh OTBETCTBEHHOE
OTHOIIIEHHE K paboTe, OpraHu3aTOpCKUe
CIIOCOOHOCTH

OIIK-7 - Crocoben
TUTAHUPOBATh U YIPABIISATH
’KU3HEHHBIM ITUKIOM
WHXCHEPHBIX TIPOAYKTOB U
TEXHUYECKUX OOBEKTOB,
BKJIIOYAs CTAIUU 3aMbICJIa,
aHanu3a TpeOOBaHMIM,
MIPOSKTHPOBAHWS,
HU3TOTOBJIEHUS,
IKCILTyaTaIuH,
TTOJIICPIKKH,
MOJICPHU3AITNH, 3aMCHBI U
YTHUIIU3ALHAH

3-1 - 310%UTh NPUHLIUIIBI UMUTALHOHHOTO
MOACIIMPOBAHUS JJIA MPUHATUA UHIKCHCPHBIX
peLIeHHI

3-3 - [lepeuncauTh NPUHIMIBI U BO3MOYKHBIE
poJieBbIe MOJIENU YIIPaBJICHUS KOMaHIOU
WH)KEHEPHOTr' 0 IPOEKTa

V-2 - OnpenensiTb OCHOBHbIE NOTPEOHOCTH
CTEUKXOJII€POB (3aMHTEPECOBAHHBIX CTOPOH) U
(bopmynrpoBaTh TpeOOBAHUS K

3¢ HEKTUBHOCTH HHKEHEPHBIX MPOITYKTOB U
TEXHUYECKUX 0OBEKTOB

V-4 - BeiOpatb 000py10BaHHE U
TEXHOJIOTHYECKYI0 OCHACTKY IpU pa3paboTke
TEXHUYECKHX 3a/laHUIl Ha IPOEKTUPOBAHUE U
M3rOTOBJICHHE MH)XEHEPHBIX MPOJYKTOB U
TEXHUYECKUX 0OBEKTOB

I1-2 - ImeTh npaKTU4EeCKUIl ONBIT
TUTAHUPOBAHMS U YIIPABICHHS KU3HEHHBIM
IIUKJIOM HHXCHEPHBIX MTPOAYKTOB U
TEXHUYECKUX 0OBEKTOB

[1-4 - Pa3paboTaTh TEXHUYECKHUE 3a]]aHUs Ha
MIPOSKTHUPOBAHNE M U3TOTOBIICHUE
WH)XEHEPHBIX MPOYKTOB M TEXHUYECKHUX
00BEKTOB, BKJIIOUYast BEIOOp 000pYIOBaHUS U
TEXHOJIOTUYECKON OCHACTKU
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-1 - IIposBasiTH HACTOMYMUBOCTD B
JOCTUKEHUHM LieI1; BHUMAaTENbHOCTS;
AHanuTuyeckue yMeHus

IIK-1 - Crnocoben
IUIAHUPOBATh U CTAaBUTh
3a7a4d UCCIEIOBaHMS,
BBIOUPATH METO/IBI
IKCIIEPUMEHTATBHOM
paboThI,
HUHTEPIPETHUPOBATH U
CaMOCTOSTEIILHO
MPEJCTABISThH PE3YJIbTAThI
HAYYHBIX UCCIICTOBAHUIMA

3-3 - OnpenensiTe COBPEMEHHBIE
W30JISIIIMOHHBIE MAaTEPHUAITBI TyTOTaCUTEIbHBIX
Kamep

V-3 - BeiOupars MaTepuabl U30JSIIAH JIS
YMEHBUIEHUSI MACChl KOHCTPYKLMHU, OLICHUBATh
JTABJICHUE U BUJI TyTOTaCUTEIBHOMN CPEAbI

I1-3 - UmeTh MpakTUYECKUI OTBIT pa3padOTKH
UTEPAaTUBHBIMU METOJAMH pacuera
TEeMIIepaTyphl anmnapaTa ¥ KOHTAKTHOTO
HaXaTus

[TK-2 - Criocoben
MIPOBOJMTH ITOUCK TIO
HUCTOYHHKAM MaTCHTHOM
uH(pOopMalnu, ONpenesaTh
MATCHTHYIO YUCTOTY
pa3zpabaThIBaeMbIX
00BEKTOB TEXHHKH,
MOATOTABINBATH
MIEPBUYHBIC MAaTEPUAITBI K
MMaTeHTOBAHUIO
M300pEeTeHUH,
PETUCTPAIMH MPOTPAMM
JUTS DJIEKTPOHHBIX
BBIYMCITMTEIIbHBIX MAIlIH
1 0a3 JaHHBIX

3-3 - OnpenensaTh NPUHIUN 1EHCTBUS
anmapaTa ¥ ero OCOOEHHOCTH, IPEUMYIIECTBA
Y HEJIOCTATKH Pa3IMYHBIX THUIIOB alliapaToB

V-3 - BeiOupaTh yCTPOMCTBO M MPUHIIHIT
paboThl BHICOKOBOJIBTHOTO AJIEKTPUIECKOTO
anmapara

[1-3 - UmeTh npakTUUECKUN OMBIT CO3/IAHUS
YepTexKEN B MPOrpaMMHBIX MTAKETaX CUCTEMBI
ABTOMATU3UPOBAHHOIO MPOECKTUPOBAHUS

IT1K-3 - Criocoben
(dbopMynupoBaTth
TEXHUYECKHE 3aJaHHS,
paszpabaTeiBaTh U
HCIIOJIb30BaTh CPEICTBA
aBTOMAaTH3AIIH TIPH
MIPOCKTUPOBAHUH U
TEXHOJIOTHYSCKOU
MMOATOTOBKE MPOU3BOJICTBA

3-3 - OnmcaTh HOPpMATHBHYIO 0a3y
npoektupoBanusi BBO u tpeboBanus k
pasnuuHbM BuaamM BBO

VY-3 - ®opmynHupoBaTh TEXHHUECKOE 3aJaHHE
Ha TPOEKTUPOBAHNE UTIPUMEHSATH CUCTEMY

ABTOMATHU3MPOBAHHOTO MTPOEKTUPOBAHHUSI IPU
pa3paboTKe BEICOKOBOJILTHOTO 000PYI0BaHUS

I[1-3 - ImeTh npakTU4eCKUil ONBIT BJIaJACHUS
MIPUKJIAHBIMU IPOTPaMMaMH [IpU
KOHCTPYMPOBAaHHUH BBICOKOBOJIBTHOTO
o0opyIoBaHUS

[1K-4 - Criocoben
BBINOJIHATh PACUeT U
MIPOCKTHUPOBAHNE
BBICOKOBOJIBTHOT'O
o0opyioBaHUs B

3-3 - KnmaccupuuupoBats METOJbI U
IIPOrPaMMHBIE NTAKEThI CUCTEMBI
aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHUS
BBICOKOBOJIBTHOTO 000y 10BaHHS
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COOTBCTCTBHHU C
TCEXHUYCCKUM 3aJaHUC

V¥-3 - O60CHOBBIBATh PACUYETHI XapaKTEPUCTHK
CHCTEM M arperaTtoB BHICOKOBOJIBTHOTO
obopyoBaHus

I1-3 - BBINOAHATH, B paMKaX MPOEKTHBIX
3aJlaHuM, KOHCTPYKTOPCKUE PACUYEThI
BBICOKOBOJIbTHOT'O 000pYI0BaHUS

ITK-5 - Criocoben
MOJIETTUPOBAThH PadOTy
BBICOKOBOJIbTHOTO
3IEKTPOOOOPYAOBAHMUS,
npeoOpa3zoBarenen
SHEPIHH,
BBICOKOBOJIBTHBIX
OJICKTPOHHBLIX aIrmnapaToB U
YCTaHOBOK Ha 0a3e
CTaHJApPTHBIX MAKETOB
MIPUKJIJTHBIX TPOTPaMM

3-5 - IlepeuncnuTh NAKETHI AJIS YUCICHHOTO
MOJICTTUPOBaHUs (PU3HUYECKUX MPOIIECCOB

V-5 - Ananu3upoBaTh pe3yJbTaThl pacuera
anmnapara Mo YMCIEHHOW MO

I1-5 - PazpabaTbiBaTh MOZETH amnmapara Jyis
YHUCJICHHOT'O pacyeTa

CoBpeMeHHbIE
BBICOKOBOJIBTHBIC
JNIEKTPHUYECKHUE
anmaparsl B
AJIEKTPOIHEPTETH
Ke

OIIK-1 - Criocoben
(hopMyIIHpPOBATh U PEIIaTh
HAYy4YHO-
HCCIIeIOBATEIILCKHE,
TEXHUYCCKHE,
OpraHHU3aIOHHO-
YKOHOMHYECKUE U
KOMIUICKCHBIC 3a]1a9H,
PUMEHSS
(dyHIaMeHTaTbHBIC 3HAHUS

3-1 - CoOoTHOCUTB MTPOOIEMHYIO 00IACTh C
COOTBETCTBYIOIIEH 00JaCThIO
(byHIaMEHTAIBHBIX M OOIIEMHKEHEPHBIX HAYK

V-1 - Ucnonw3oBath 115t GOpMYTUPOBAHUS U
pereHus 3a1a4 npoOIeMHOM 00macTu
TEPMHUHOJIOTHIO, OCHOBHbIEC TPUHIIUIIBI,
METO/I0JIOTHYECKHE TTOIXO0/IbI U 3aKOHBI
(dbyHIaMeHTaNbHBIX U OOIIEMH)KEHEPHBIX HAYK

I1-1 - PaGoTas B koMaHie, pa3padaThIBaTh
BapHaHThl (POPMYITHMPOBAHUS U PEIICHUS
HAYYHO-HMCCIIEI0BATEIbCKUX, TEXHUIECKHX,
OpTaHU3aIMOHHO-DKOHOMHYECKHX U
KOMIUIEKCHBIX 3a/1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTAIBHBIX B OOIIEMHKEHEPHBIX HAYK

-1 - IIpoaBasTe TuaepcKue KauecTra U
YMEHHsI KOMaHTHOM paboThI

OIIK-4 - Criocoben
pa3pabarbiBaTh
TEXHHYECKHE O0BEKTHI,
CHCTEMBI U
TEXHOJIOTUIECKHE
IIPOLIECCHI B CBOEH
npo¢eCCHOHATBHON
JESITeTbHOCTH C YYETOM
YKOHOMHYECKUX,
IKOJIOTUIECKHUX,
COITMAITBHBIX OTPaHHYCHHI

3-1 - OOBSICHUTH OCHOBHBIE TTPUHITUIIBI
(YHKITMOHUPOBAHHMSI pa3padaThIBACMBIX
TEXHUUECKUX 00BEKTOB, CUCTEM,
TEXHOJIOTUIECKHUX MPOIECCOB

V-1 - IIpeasioxuTh HECTAaHAPTHBIE BAPUAHTHI
pa3paboTKu TEXHUYECKUX 0OBEKTOB, CUCTEM, B
TOM uucie HH)OPMAIIMOHHBIX, U
TEXHOJIOTMYECKUX MPOLECCOB

[1-1 - BeInonHsTh B paMKax IOCTaBIEHHOTO
3aJlaHus pa3padOTKU TEXHUUECKUX 0OBEKTOB,
CHCTEM, B TOM YHCJIe HH(POPMAIIMOHHBIX, H
TEXHOJOTHYECKHUX MPOLECCOB B CBOEH
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poecCHOHABHOM IEATETHPHOCTH C YIETOM
SKOHOMHUYECKHUX, SKOJIOTUYECKUX, COLIMATBHBIX
OTpaHUYCHUUN

OIIK-5 - Criocoben
TUTAHUPOBATh,
OpPraHU30BBIBATH
KOHTPOJMPOBATH PaOOTHI
0 CO3J/IaHUI0, YCTAHOBKE
Y MOJICpHH3AINU
TEXHOJIOTUYECKOTO
o0opyI0BaHuUs U
TEXHOJIOTUIECKUX
npoIieccoB B chepe cBoei
npodeccrnoHaIbHOM
JeSITeIIbHOCTH

3-1 - 310UTh OCHOBHBIC HOPMBI U TTPaBUIIA,
permamMeHTHpyore paboThl O CO3JaHHIO,
YCTaHOBKE U MOJIEPHHU3AIIUU
TEXHOJIOTHYECKOr0o 000pyAOBaHNUS,
TEXHOJIOTHYECKUX MPOLECCOB U
MH(OPMALIMOHHBIX CUCTEM

V-1 - O60cHOBATH IETANBHBIN IUIAH
MPOBEICHUS paboT M0 CO3aHUI0, YCTAHOBKE U
MOJICPHU3AIIUH TEXHOJIOTHIECKOTO
000py10BaHUS, TEXHOJIOTHYECKHUX MTPOILIECCOB U
MH(OPMALIMOHHBIX CUCTEM

I1-1 - CaMoCTOSTENBHO COCTABUTH TUTaH PaboT
B 1IEJIOM TI0 dTaraM CO3JaHusl, YCTAHOBKH U
MOJICPHU3AIIUHN TEXHOJIOTHYECKOTO
000pyI0BaHUS, TEXHOJIOTHYECKHUX MPOLIECCOB U
MH(OPMALIMOHHBIX CHCTEM JIMOO OTACTBHBIX
ATAIoB 3TOW PabOTHI

IIK-2 - Crnocoben
MTPOBOIMTH ITOUCK TIO
HMCTOYHHUKAM MMaTEHTHOM
nH(GOPMAIIKH, ONIPEICIAThH
MATCHTHYIO YUCTOTY
pa3pabaTbIBacMbIX
00BEKTOB TEXHHUKH,
[IOJArOTABINBATH
MIEPBUYHBIC MAaTEPUAIIBI K
[IaTEHTOBAHHIO
n300peTeHuni,
pETUCTpAIMH TPOrPaMM
JUTSL DIIEKTPOHHBIX
BBIYHCIIUTENILHBIX MAILIMH
u 0a3 TaHHBIX

3-7 - ChopmynupoBaTh COBPEMEHHBIC
TEHCHIIMH MOCTPOCHHUSI SJIEKTPUUECKUX
anmnaparoB

V-7 - OueHuBarh NpeUMyLIECTBA U HEJOCTATKU
OT UCIOJIb30BaHHBIX TEXHUYECKUX PEIICHUN

[1-7 - PazapabatbiBaTh peKOMEH IAIUH 10
KOMIICHCAIIlUU HEAOCTATKOB HpI/I HpI/IMeHeHI/II/I
TeX WU WHBIX TEXHHYCCKHUX PEIICHHMA

[1K-3 - CniocoGen
dhopmyupoBaTh
TEXHUYECKHE 3aaHus,
pa3pabarbIBaTh U
UCTIOJIB30BaTh CPEJICTBA
aBTOMATHU3AIUU TIPH
MPOEKTUPOBAHUH U
TEXHOJOTHYECKON
MOATOTOBKE MTPOU3BOJICTBA

3-5 - CpopmymmpoBats TpeboBanus 'OCTor
,TY 1 Apyrux HOPMATUBHBIX IOKYMEHTOB IIPU
MIPOSKTUPOBAHUN BBICOKOBOJIBTHBIX
JIEKTPUUYECKUX alapaToB

V-5 - ®opMynnupoBaTh TEXHUYECKOE 3aJaHUE
Ha MPOEKTUPOBAHUE BHICOKOBOJIBTHOIO
JJIEKTPUYECKOTO anmapara

I1-5 - UmMeTh mpakTUYECKUI OTIBIT
aBTOMATHU3HPOBAHHOTO MPOESKTHUPOBAHUS
BBICOKOBOJIBTHBIX AJIEKTPUYECKUX aIIapaToB
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[TIK-4 - Criocoben
BBIIIOJIHATL pacyeT U
MIPOCKTHPOBAHUE
BBICOKOBOJIBTHOT'O
o0opyToBaHus B
COOTBETCTBUH C
TEXHUYCCKUM 3a1aHUC

3-6 - ChopmynupoBaTh METOBI pacueTa
NEKTPO(PU3NIECKUX IPOLIECCOB
BBICOKOBOJIBTHBIX JIEKTPUYECKHX allapaToB

V¥-6 - OG0CHOBBIBATh PACUETHI XaPAKTEPUCTHK
BBICOKOBOJIbTHBIX AJIEKTPUYECKUX aIIapaToB

I1-6 - Pazpabotare MoOzenb pacueTra
XapaKTEPUCTHUK IEKTPUUYECKOTO anmapara

1.5. ®opma o0yueHus

OO0yueHue 1Mo IUCUUIUITMHAM MOAYJISI MOXKET OCYLIECTBIATHCS B OUHOM opMmax.
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PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
BbICOKOBOJIbTHBIE 3JIEKTPOHHbIE ANINAPATHI U
npeodpa3oBaTesu B JIEKTPOIHEPTeTHKE

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHHue
1 Jly3run Bnagucnas K.T.H., JOIIEHT Jlouent Kadenpa
HropeBuu AJICKTPOTEXHUKH

Pexomena10BaHo y4e0HO-MeTOAHYECKHM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasnoypoBHeBoe (nuddepeHirpoBanHoe) o0yueHne
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymoii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPIHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuna 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TEMbI

[TepcrieKTHBEI HCTIOJIB30BaHUS CUJIOBBIX 3IEKTPOHHBIX allapaToB U
P1 Benenue npeoOpa3oBaTesell A yIpaBieHHUs IOTOKaMH SHEPTUH B
COBPEMEHHOH 3JIEKTPOIHEPIeTHKE

P2 CunoBble 3JEKTPOHHBIE KITIOUH

PexxuMbl paboTHI HleanbHBIX KiTroueii. CHITOBBIE THOIHI,
CTaTUYEeCKHE U JUHAMUYECKHe XapakTepucTuku. CHUiIoBble
TPaH3UCTOPBL. XapaKTePUCTUKU OUTONAPHBIX U MOJIEBBIX
TPaH3UCTOPOB

P2.T1

OpnHoonepanoHHbIE TUPUCTOPHI. CTaTUYECKHE U AUHAMUYECKHE
P2.T2 XapaKTEPUCTUKU. /[ByXonepaluOHHbIE 3alIUPAEMBbIE TUPUCTOPHL.
PasBuTre TUPUCTOPHBIX CTPYKTYP

Crartuueckue
P3 KOMMYTAITMOHHBIE allapaTsl U
PEryIsTOPHI MOCTOSTHHOTO TOKA

TpaH3UCTOpHBIE pelle U KOHTAKTOPBL. TUPUCTOPHBIE KOHTAKTOPHI.

P3.T1
I'uGpuaHbIe anmapaThl TOCTOSHHOTO TOKA

Cratndeckne ¥ THOpUAHBIE KOMMYTAIIMOHHBIE allapaThbl
MIEPEeMEHHOT0 TOKa. TUpHUCTOpHBIE IpeoOpa3oBaTesu ¢

P3.T2 €CTECTBEHHOM M MCKYCCTBEHHOW KoMMyTanuei. Pene u
KOHTaKTOPBI IEPEMEHHOTO TOKA Ha MOJHOCTHIO YIIPABIIEMBIX
KItouax. ['MOpuHbIE anmaparskl.




[IpeobpazoBaHue EPeMEHHOTO HAMIPSHKEHHUS B BBICOKOE
I'eHepaTOpbI MOCTOSIHHOTO

P4 NOCTOSIHHOE. 1TpOoCcThIe BHITPSAMUTENBHBIE CXEMBI. Y MHOKHUTEIU
BBICOKOTO HaNPSKEHUSA
HanpspkeHust. KackaaHble TeHepaTophbl MOCTOSHHOTO HATPSKEHHUS.
JlanbHue a51eKTpornepeaun
P5 IIOCTOSIHHOI'O TOKa BBICOKOT'O
HaTPSKECHUS
DJeKkTpornepeayn U BCTaBKH IOCTOSTHHOTO Toka. [Ipeobpa3zoBarein
P5.T1 TOKa B CUCTEME NIE€pelayd IOCTOSIHHOIO TOKA BBICOKOTO

HanpspkeHus. Beimpsimurensabie pexkxuMbl padboTsl 11T, CemelicTBo
BHEIIHUX XapakTepucTUk [IT B BRIMPAMUTETEHOM peKUME pabOTHI.

HHBepTOpHEIH peskuM paboTsl MpeodpazoBaTens Toka. [Iporecch
P5.T2 KOMMYTAllMU U YCJIOBHS ONPOKUIBIBAHNS UHBEPTOPA. BHEIIHNE
XapaKTepUCTUKHA HHBEPTOPA TOKA.

CoBpeMeHHas paboTa BRIIPSIMUTEIIS U HHBEPTOPA:
-B HEpETYJINpyeMoM pexxume (o=const, f=const)
PS.T3 -TIpH cTaOMIIN3AMH yTIIa BBIKIIOUEHHs d=const

-[pu I[GflCTBHI/I OCHOBHBIX PETYJIATOPOB

1.3. Hanpasnenue, BUbl BOCOIUTATEIBHOM EATETLHOCTH U UCIIOJIb3YEMbIE€ TEXHOIOTUU

HamnpaBnenuss BoCcUTATENIBbHOM AESITEIBHOCTA COMNPSATAIOTCS CO BCEMH pe3yJibTaTaMH OOydeHUS
KOMITETCHIIM MO 00pa3oBaTeIbHOW IporpaMMe, X OCBOSHHE OO0ECTeUMBACTCS COJEpKAHUEM BCEX
JUCLIUIUIMH MOJTYJICH.

1.4. IIporpaMMa AUCHMILIMHBI PEATU3yeTCsl Ha rOCyAapcTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI
BbicOKOBOJILTHBIE 3JIEKTPOHHBIE ANINAPATHI U NPeodpa3oBaTeiv B 3JIeKTPOIHEpPreTHKe

DJIEKTPOHHBIE pecypchl (M31aHNSA)

1. Cemenos, b. FO.; CunoBas 35IeKTpOHHKA: OT MPOCTOrO K CIOXKHOMY : npaktuueckoe nocoowue.; COJIOH-
[MTPECC, Mockaa; 2009; https://biblioclub.ru/index.php?page=book&id=117706 (DnexkTpoHHOE H3TaHKE)

2. , IlpaBocynos, II.; CunoBas 31€KTpOHHKA: TEMaTHUYECKOE NpUJIOKeHUE K KypHaily "KoMroHeHTHI u
TEXHOJIOTHH" : KypHal.; Menua KuT, Cankr-IletepOypr; 2008;
https://biblioclub.ru/index.php?page=book&id=139649 (OnexkrpoHHOE M3AaHNE)

ITeuaTHbIe U3AaAHUA

1. Pozanos, 1O. K., Ps6uunkuii, M. B., KBachiok, A. A.; CunoBas IeKTpOHUKA : y4eO. 175 CTYJCHTOB BY30B,
00y4JaroIIUXCsl O HAMpPABICHUIO TMOATOT. "DJIEKTPOTEXHHUKA, SIEKTPOMEXaHUKA M DJIEKTPOTEXHONOTHH".;
MDSU, Mockaa; 2009 (30 3k3.)

2. Pozanos, 10. K., CokonoBa, E. M.; DneKkTpoHHBIE YCTPONCTBA IJIEKTPOMEXAaHUYECKHX CHUCTEM : y4eOl.
nocodue I CTYIEHTOB BY30B, oOydaromuxcs mo HampasieHusM 551300, 654500 "DmekrpomexaHUKa,
AIIEKTPOTEXHUKA U 3JIEKTpoTexXHOJIoruun".; Akagemus, Mockaa; 2004 (48 3k3.)

3., bypman, A. I1., Ksacuiok, A. A., Kopo6kos, 0. C., Po3anos, Psa6unnkuii, M. B.; Dnexrpuueckue u



DIIEKTPOHHBIE ammapartel : yd4eO. ISl CTYJSHTOB BY30B, OOYYAIOIIMXCS IO HAMPaBJICHUIO TIOATOT.
"IJIEeKTPOTEXHUKA, IJIEKTPOMEXAHHUKA U eKTpoTexHOMoruu" : B 2 T. T. 2. CHiIoBBI€ 2JIEKTPOHHBIC aImapaThl
; Axanemus, Mocksa; 2010 (29 5k3.)

4. YynuxuH, A. A.; Dnektpuyeckue ammaparbl. OOmmil Kypc : y4eO. M CTYIEHTOB JJICKTPOTEXH. U
AIIEKTPOIHEPTET. CIICMAILHOCTEHN BY30B.; AnbsHc, Mocksa; 2008 (31 7k3.)

5. Benukos, B. A., Peokos, 1O. I1.; JlaneHue a1ekTpornepeadi IepeMeHHOTo U TIOCTOSTHHOTO ToKa : [Tocobue
IS By30B.; DHepHOaToMu3aaT, Mocksa; 1985 (35 ak3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/
https://www.sciencedirect.com/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.scopus.com

https://www.tstu.ru/r.phpr=obuch.book.elib1

Matrepunansl aas jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmara It BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOUYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIE H IOHCKOBbIE CHCTEMbI
http://lib.urfu.ru bubnuorexka Yp®VY

http://1djvu-inf.narod.ru/telib.htm bubnuoreka anexTpoTeXHUKa U ANEKTPOIHEPTETUKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHDbI
BbICOKOBOJILTHBIE 3JICKTPOHHbIEC ANNAPATHI U IPe00pa3oBaTe/Iu B JIEKTPOIHEepreTHKe

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecre4YeHneM

Tabmuma 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNEeNHAJTbHBIX IlepeyeHb JIMLIEH3HOHHOTO
n/n NoOMelleHMi U OMeleHu i 1S NPOrpaMMHOIo0 odecnedyeHust
CAMOCTOATEIbHOI padoThI
1 Jlexmn MeGenb aytuTopHas ¢ Office 365 EDUA3 ShrdSvr ALNG

KOJIMYECTBOM pabO4MX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBUHU C KOJIMYECTBOM
CTYZCHTOB




Pabouee mecto npenoaasarens
Jlocka aynuropHas

[epugepuiinoe ycTpoiicTBO

HpaKTI/I‘IeCKI/Ie 3aHATUA

Mebens aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYJICHTOB

Pabouee mecTo npemnogaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Mathcad 14

Matlab+Simulink

JlaGopaTopHsbie
3aHATHUSA

Pabouee mecTo npenoaasarens

ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aluy yueoHoro
poIecca B COOTBETCTBHH C
CaHUTAPHBIMHU TTPABHIIAMHU U
HOpMaMH

He TpeOyercs

Koncynbranuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJIMYECTBOM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Mathcad 14
CTYZCHTOB
Matlab+Simulink
Pabouee mecTo npemnogaBarens
[TepcoHanbHbIE KOMIBIOTEPHI 11O
KOJIMYECTBY 00YYarOMINXCs
Texkymuii koHTposb 1 | MeGenb ayauTopHas ¢ GoogleChrome
MIPOMEKYTOTHAS KOJIMYECTBOM paboUunX MECT B o
MozillaFirefox
aTTecTanus COOTBETCTBHUH C KOJIMIECTBOM
CTYZICHTOB
Pabouee mecTo npenoaasarens
IToagxmrouenue k cern IHTEpHET
CamocrosTenpHas Mebenb ayuTopHast ¢ Office 365 EDUA3 ShrdSvr ALNG

pa60Ta CTYACHTOB

KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYJICHTOB

IToaxmrouenue x cetu IHTEpHET

SubsVL MVL PerUsr B Faculty EES
Mathcad 14

Matlab+Simulink

GoogleChrome

MozillaFirefox







PABOYAS TIPOI'PAMMA JIUCHUIIJINHBI
MoaeanpoBaHue 3J1eKTPOMArHUTHBIX
KOMMYTAIlHOHHBIX BO3MYILIEHUH B
BbICOKOBOJIbTHOM 000pPY/10BaHUM

Pabouas nporpamMmma IUCHUILIMHBI COCTABJICHA aBTOPAMM:

YuyeHas cTeneHb IHoapasnenenne
Ne i/ | ®amuausa Ums OTyecTBO > | JI0JKHOCTH P
Y4YeHOe 3BaHHue
1 [TonoBues Biagucnas 0e3 yueHou AccucrteHT DNEeKTPOTEXHUKHU
Bukroposuu CTEIICHU

Pexomena0BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIbCKUN SHEPreTUUECKUN

ITporoxom Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMbI
Oobmume cBeneHns o0 paboOTe anmapaToB BHICOKOTO HANPSKEHHS
(ABH) B anekTpuveckux cucteMax u yctaHoBKax. Koporkue
P1 PaboTa BeIKITIOUaTENEH B 3ambikanus (K3) B sanexTpuueckux cucremax u pabora ABH.
3NEKTPUUECKHUX CHCTEMaX B3aumogeiicTBHe BBIKIIOUATENEH H CUCTEMBI. TEeXHHUKO-
9KOHOMMYECKHE TI0Ka3aTeNH, Hale)KHOCTh U TpeOOBaHUS K
BBIKJTIOYATEIISIM.
Pabota BeIKIIIO9YaTENnEH NPU OTKIIOYEHUH KOPOTKHUX 3aMbIKaHHUH.
[Iponeccs! ramenus Iyru U BIUSHUE HA HUX [1apaMeTPOB CETH.
OcHoBHbIe xapakTepucTuku 1 napameTpsl [IBH. HopmupoBanusie
0 napametpsl [IBH cornacuo IEEE C37.011-2011: IEEE Guide for
OPMHPOBAHHE TEAPAMETPOB | ) o Application of Transient Recovery Voltage for AC High-
P2 TEPEXOAHOTO Voltage Circuit Breaker; IEEE C37.06-2009: IEEE Standard for
BO;;:;?::;;:E%;BM AC ﬂigh—Voltage Circuit Breakers Rated ona Symme.tr.ic.al Current
Basis - Preferred Ratings and Related Required Capabilities for
Voltages Above 1000; IEC 62271-100: High-Voltage switchgear
and control gear — Part 100: Alternating-current circuit-breaker.
Edition 2.0, 2008-04; TOCT P 52565-2006.
PacueTsl BoccTaHaBINBAIOIINXCS HAIPSDKEHUN B CUCTEMAX.
[IpuMenenne MeTo1a BCTPEIHOTO TOKa (Teopema TeBeHeHA) U
Pacuersr OTEepaIMOHHOTO UCUHCIIeHNs 1is ucciaenosanus IIBH. PacueTs
BOCCTaHaBHHBameHXCH BOCCTaHOBJICHUS HANIPSDKEHUS B CXeMaX C COCPEIOTOUCHHBIMU
P3 HATPSDKCHIH HpH IapamMeTpaMy, MHOTOYaCTOTHBIE CXEMBI. PacdeTsl
CHMMETPIYHOM TPEXPA3HOM | poccranapiuBatomyxest HAMPSUKEHM B YIEKTPHUECKIX CXEMAX ©
KOpOTKOM 3aMbIKaHHN nHHbIMA JuHEAMEA. OcoGernoctu [IBH npu oTkimtoyennn He
yIaleHHBIX KOPOTKUX 3aMbIKaHui. PacueT BoccTaHOBIEHUS
HanpspKe-HUSA U aHAJIM3 ero XapakTePUCTUK B TpexX(a3HbIX CXeMax.




IIpeobpa3zoBaHne pacdyeTHBIX cXeM. PacdeT BoccTaHOBIICHUS
HaIPSKEHUS TIPU KOPOTKUX 3aMBIKAHUSAX B CIIOKHBIX CHCTEMAaX C
JUTMHHBIMA TUHUSIMU. OCOOEHHOCTH U3MEHEHUS TOKOB H
BOCCTaHABJIMBAIOIIUXCSI HAMTPSDKEHUH OHO(GA3HBIX U TpeX(ha3HbIX
He yaaneHHsix K3. Pacuet BoccTaHOBICHHS HAPSKEHUS TIPU
otknroueHnu K3 Ha TMHUM HA HEKOTOPOM PAacCTOSIHUU OT
BBIKIItOUaTens. Meroasl cHuxeHus: Xxapakrepuctuk [IBH. Pacuetst
[1BH Ha BBIKITFOUATENAX C MIYHTHPYIOIIUMHU COMTPOTHBICHUSMHU.
Comoctasnenne xapaktepuctuk [IBH mpu omHodaszHbIX 1
Tpexdaznbix K3.

Pacuér nepexoHbIx [TocranoBKa 3a7aum dNeKTpocTaTUKH. Y paBHeHue [lyaccona mis
BOCCTaHaBJIMBAIOIIUXCSA SJIEKTPpUUECKOTO ToJisl. YpaBHeHue Jlannaca. [ panudHbie U
P4 HaIPsKEHHS Ha KOHTaKTax HavaJbHbIC YCIOBHA. BiusiHIE 0CTaTOYHOW MTPOBOANMOCTH AYTH
BBIKJIIOUATENIEH B ITaKeTax OTKJIFOUYCHUA Ha IMPOLECC BOCCTAHOBJICHUC HAIIPSAXKCHUA

YHCJICHHOI'O MOACINPOBAHUA

JlaGopaTopuu I UCTIBITAHUS BRIKJTFOUATENICH. Y CTPOMCTBO U
CXEMBbI MallTHHHBIX, CETEBBIX U CMEIIaHHbBIX Ja00paTOPHH I
UCTIBITaHUsI alllapaToB Ha OTKITIOYAIOIIYI0 CIOCOOHOCTb.
Jlaboparopuu ¢ kojebaTeIbHBIM KOHTYpoM Tipodeccopa ['opeBa,
X 0COOEHHOCTH, BEIOOD NapamMeTpoB. MeTOAbI U CXeMbI
CUHTETUYECKHUX UCTIBITaHU anmnapaToB. [lyTu cHmkeHus
CTOMMOCTH YCTAHOBOK JUIS MUCTIBITAHMS MOIIIHBIX BHIKITFOUATEINEH.
CHHTETHYECKHE CXEMBI C Pa3THIHBIMI UCTOYHUKAMHU
OTKITFOYaeMOT'0 TOKA U BOCCTAHABJIMBAOIIETOCS HAMIPSKESHHS.
TpeboBaHNs K CHHTETUYECKIM cXeMaM. MeTObI BBITOTHEHHS
cuHTeTHUeCcKuX cxeM. ObecneueHre HeOOXOIUMON JTUTEIBHOCTH

. TOpeHHst JyTH U aBTOMaTH4ecKoe oBTopHoe BKitoueHue (AIIB)
P5 Henimanis BecliotaTeie a MIPU UCIIBITAHUSX MO CHHTETUYECKUM cxeMaM. MckaxeHnue

OTKJTIOYAIOIIYI0 CTIOCOOHOCTH
OTKJIFOYAaEMOI'0 TOKA B CHHTETUYECKUX cXeMax. MeTozpsl

YMEHBIIIEHHUS HCKAKEHUS OTKIF0YaeMOT0 TOKA M YBEITHYCHHS
SKBUBAJICHTHOX MOIIHOCTH UCHBITAHUN. METO bl CHHXPOHU3ALNH
KOHTYPOB B CHHTETHYECKHX CX€MaX HCITBITAHUS BBIKIIOUATEIIEH.
JlocTonHCTBa M HEJOCTATKH PA3IMYHBIX METOOB. V3MepuTenbHbIe
CXEMBbI U yCTPONCTBA, TPUMEHSIEMbIE ITPH UCIIBITAHUSIX
BbIKJItOUaTeneil. [Ipumepsl U aHaJIM3 CXEM YCTaHOBOK IS
WCTBITAHUS BBIKITIOUATEIeH Ha OTKIIIOYAIOLIYIO CTIOCOOHOCTB.
ABTOMAaTH3aNKs UCTIHITAHUH anmnapaToB U 00paboTKa pe3yIbTaToOB
WCTIBITAHUH ¢ TPUMEHEHHUEM TEOPUH BEPOSITHOCTH U
CTaTHCTUYECKHX OlleHOK. OIeHKN HAaIeKHOCTH aIllapaToB
pe3yJIbTaTOB MCIIBITAHMUH.

Meroasl camkenus xapakrepuctuk [IBH. Pacuerst [IBH Ha
BBIKJIFOYATENAX C IIYHTUPYIOIUMH COIIPOTHBICHUAMH.
Comoctasnenne xapaktepuctuk [IBH mpu omnoda3HbIX 1
tpexdaznpix K3. [Ipensrmtouaemslie pesuctopsl. KoHTpOIH
KOMMYTAIUH C [ENbI0 YMEHBIIEHHUS BEPOSITHOCTH JIEKTPUIECKOTO
WJIM TEIUIOBOro Mpobod. KauecTBeHHas olleHKa BEPOSTHOCTH
pobos

MCTO,Z[LI CHMIKCHU S

P6 xapakrepuctuk [IBH

1.3. Hanpasnenue, BBl BOCIUTATEIHHOM IEATEILHOCTH M UCTIOIb3YEeMbIe TEXHOJIOTUH

HamnpaBnenus BocnUTaTENbHOU JAESITEIBHOCTH COINPSATAIOTCS CO BCEMH pe3yJibTaTamMu OOydeHUs
KOMIIETCHIIMA MO0 00pa3oBaTeNbHONW MporpaMMe, MX OCBOSHHE OO0ECIIEUYMBACTCS COJICPKAHHUEM BCEX
JUACLIUIUIMH MOJYJIEH.



1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUME JUCIIUIIJIMHBI

MoneaupoBanue 3JIEKTPOMATHUTHBIX KOMMYTAIIHOHHBIX BO3MYIIEHHIT B BBICOKOBOJIbTHOM
000py/10BaHNH

DJIeKTPOHHBIE pecypchl (M31aHMA)

1. ; bubmus snexrpuka: [TYD, MIIOT, IITD : mpakTudeckoe pykoBOACTBO.; CHOMPCKOE YHHUBEPCUTETCKOE
u3natenbeTBo, HoBocuOupek; 2011; https:/biblioclub.ru/index.php?page=book&id=57229 (DnekrporHOE
W31aHue)

2. Anekcannpos, A. @., Pyxanze, A. A.; OCHOBBI 3JIEKTPOIMHAMHKY TU1a3Mbl; Briciias mkona, Mocksa; 1978;
https://biblioclub.ru/index.php?page=book&id=492296 (DnekTpoHHOE H3TaHHE)

IleuaTHBIE M3TaHUS

1., Aradonos, I'. E., babkun, 1. B., bepnun, b. E., Bumnesckuii, 1O. U.; DnekTpudueckue anmapaTbl BHICOKOTO
HANPSDKEHUsL C 3Jera3oBoil u3omsiuert; DHeproatomm3aar. Cankrt-IletepOyprckoe otnenenue, CaHKT-
[TetepOypr; 2002 (43 5k3.)

2. Axkoauc, M. M.; OnpezencHue BOCCTaHABIMBAIOIIETOCS HANPSIKCHUS Ha KOHTAKTaX BBIKIKOYATEIS.;
Oueprus, Mocksa; 1968 (16 5k3.)

3. Memepsikos, B. II.; Dnekrpuueckas ayra Oosbiioil MomHocTH B BbIKItouatesax Y. 1. ; Konrakrop,
VabsHoBck; 2006 (5 9K3.)

4. Kyddens, E., Haenrns, B., Kydbdens [, k., Cmonsckuit, C. M., Kyxekun, U. I1.; Texuuka u anekrpodusuka
BBICOKMX HaNpsDKeHUH : [yueb.-cripas. pyk.|.; MaTemnext, Honronpyausiii; 2011 (10 7k3.)

5., HpsxoB, A. @., Copokun, A. B., FOprenenac, 0. B.; ®usnueckre 0CHOBBI 3JEKTPUUECKOTO TPOOOS ra30B;
N3narensctBo MOU, Mocksa; 1999 (2 3k3.)

6., Axumos, E. T'., benkun, I'. C., bypman, A. I1., Benemenkos, H. A., ['omxemnno, A. I'., Po3zanos, 0. K.;
DJEeKTpUYECKHEe W AJIEKTPOHHBIC amnmaparsl : yue0. JUIS CTyIEHTOB BY30B, OOYYArOIIUXCS 10 HAIPaBJICHUIO
noAroT. "DIIEKTPOTEXHUKA, JJIEKTpOMEXaHUKa U anekrporexHoygorun” : B 2 1. T. 1. Dnextpomexanuyeckue
amnmapatsl ; Akagemusi, Mocksa; 2010 (10 3k3.)

7., BacuibeB, A. A.; DiekTpudecKast 4acThb CTAaHIIMN U TTOACTAHIINH | YYeOHHK JIJIsl By30B.; DHEPrOoaTOMHU3/IAT,
Mocksa; 1990 (49 »x3.)

8. AcunoBckui, J. U.; HetpaauimoHHbie METObI UCCIIEIOBAHUS TEPMOJIUHAMUYECKUX CBOMCTB BEIIECTB MPU
BBICOKUX Temneparypax; Snyc-K, Mocksa; 1997 (2 3k3.)

9. Anekcanapos, A. @.; OCHOBBI JEKTPOJMHAMHUKH IIJIA3MbI : [y4eOHUK i1 (PU3NYECKUX CHEIUaTbHOCTEH
yHUBepcuTeTORB].; Beicimas mkona, Mocksa; 1988 (3 7k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/
https://www.sciencedirect.com/

https://ieeexplore.ieee.org/Xplore/home.jsp



https://www.scopus.com

https://www.tstu.ru/r.phpr=obuch.book.elib1
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Becy xontent DBC mpexacrarieH B Buue GaioB crnenuagbHOro dopmara Jyisi BOCIIPOU3BEICHHS

CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaHHOHHO-CI[paBO‘lHLIe N NMMOUCKOBbIC CHCTEMBbI

http://lib.urfu.ru bubnuoreka Yp®Y

http://ldjvu-inf.narod.ru/telib.htm bubanoreka 31eKTPOTEXHUKA U SJIEKTPOIHEPreTHKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

MoneaupoBanne 3JIEKTPOMATHUTHBIX KOMMYTAIIHOHHBIX BO3MYIIEHHIT B BBICOKOBOJIbTHOM
000py/10BaHNH

Caenennst 00 OCHAIICHHOCTH JHCHUILVIMHBI CIIEHUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM OOeclnedyeHuemM

Tabmuma 3.1
Ne Buapl 3anaTnii OcHaIIEeHHOCTDh CNEeNHAJTbHBIX IlepeyeHb JMLEH3HOHHOTO
n/n l'lOMe].l[eHﬂﬁ H nomeme}mﬁ A nporpammHOIo o0ecneyeHus
CaMOCTOATEIbHOM PadoThI

1 Jlexmu MeGenb aytuTopHas ¢ Office 365 EDUAS ShrdSvr ALNG
KOJINYECTBOM pabounX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBUH C KOJMIECCTBOM
CTYICHTOB Office 365 EDUA3 ShrdSvr ALNG

Y SubsVL MVL PerUsr B Faculty EES

Pabouee mecto mpenoaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO
ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHH3aIH Y4eOHOTO
mpolecca B COOTBETCTBHH C
CaHUTAPHBIMHU MTPABUIIAMHU U
HOpMaMu

2 [IpakTrueckue 3anatus | Mebenb ayauTopHas ¢ Matlab+Simulink
KOJIMYECTBOM pabOYHMX MECT B .
COOTBeTCTBHHI:: COIIICCTEOM Mathematica 11 Network Increment

Standard 15-Users Bundled List
CTYJICHTOB . . .
Price with Service




Pabouee mecto npenoaasarens
Jlocka aynuropHas
[epugepuiinoe ycTpoiicTBO

[TepconanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YYarOIINXCs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

COMSOL Multiphysics ¢ momynem
Wave Optics Module

Mathcad 14

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranumn Mebens ayquTopHasi ¢ Mathcad 14
KOJIMYECTBOM pabovmX MECT B .
P Matlab+Simulink
COOTBETCTBUH C KOJTMYECTBOM
CTYJECHTOB GoogleChrome
Pabouee mecto mpemnogaBares MozillaFirefox
[TepconanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOMINXCs
[Tonkmrouenue k cetu UHaTEpPHET
Texymuuit kKoHTpOab U | Mebenb ayauTopHas ¢ GoogleChrome
MIPOMEXYTOUHAS KOJIMYECTBOM pabovMX MECT B oy
P Y P MozillaFirefox
aTTecranus COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB
Pabouee mecTo npenoaaBarens
[Toagxmrouenue k cetn HTEpHET
CamocTosTenbHas MeGenb aytuTopHas ¢ GoogleChrome
aboTa CTyIeHTOB KOJIMYECTBOM paboYMX MECT B R
P 4 P MozillaFirefox

COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkmouenue k cetu MaTEpHET




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
IIpexTpoBaHMe BHICOKOBOJIBLHOIO
000pyI0BaHUA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 Jlonatun MBan EBrenbeBuy 0e3 ydueHou Crapummiit 3JIEKTPOTEXHUKHU
cTerneHu, 6e3 npernojiaBaTe
YYEHOT'O 3BaHMS b
2 Jly3run Bnagucnas K.T.H., IOLICHT JloeHT Kadenpa
Uropesuu 3JIEKTPOTEXHUKHU

PexoMeHa0BaHO y‘leﬁHO-MeTOI[I/I‘leCKHM COBE€TOM MHCTHUTYTA YPaHBCKHﬁ 3H€pF€TH‘-I€CKHﬁ

IIpotokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasnoypoBHeBoe (nuddepeHirpoBanHoe) o0yueHne
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymoii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPIHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMbI
CospemenHoe coctosiHue pazpaborok BBO u TpeboBanus k
OO6mmme BOTIpOCH
P1 pasnu4HbIM ero BugaM. OCHOBHbIE MPUHIIMITEI TPOSKTUPOBAHUS
npoektupoBanus BBO
BBO. Ortansl npoektuposanus BBO
[IpoexTupoBanue
P2 M30JISIMMOHHBIX KOHCTPYKIUI
BBO
[MocnenoBarenbHOCTH MpoekTupoBanus BBO. Pacuer oOei
P2.T1 ANEKTPUIECKOHN N30SI METOIOM SKBUBAJICHTHBIX Pa3psIHBIX

IIPOMEXKYTKOB.

Pacuer o0uieii anexTpudecKoi N30sIHUK 0AaKOBOTO 3JETra30BOro
P2.T2 BBIKITIOUaTens. OnpenaeseHue IIMHBI U30ISIHOHHBIX IPOMEXKYTKOB
BHEIIHEW U BHYTPEHHEN U30JIALUN

Pacyer o1MHOYHOTO KOJIBLIEBOTO 3KpaHa KOJIOHHBI OMTOPHBIX
P2.T3 H30JIITOPOB. PacueT H30sIMOHHBIX TPOMEKYTKOB KOJIOHHBI
OTIOPHBIX U30JIATOPOB C IKPAHOM

Pacuer o01ieii 3eKTpUIeCcKOi H30JISAIMH KOJIOHKOBOTO Ira30BOT0O
P2.T4 BhIKITIOUaTens. OnpenaesneHue IIMHBI U30JSIMOHHBIX IIPOMEXKYTKOB
BHEUIHEW U BHYTPEHHEN U30JIALUN

Pacuer pacnpesnenenns HalpsKEHUs 10 pa3pblBam
P2.T5 MHOT'OPa3phIBHBIX AlIapaToB C 3allUTHBIMU dKpaHaMU U
IIYHTUPYIOUIUMU KOHACHCATOPAMU

P3 IIpoexTupoBanue
ToKoBeaymux cucrem BBO.




TermnoBbie pacyeThl
TOKOBeymel cuctemMsl BBO

P3.T1

Pons tennoBeix sisnenuit B BBO. Ilotepu sHepruu Ha TEIIOTY B
TOKOBEAYIIUX, PEePPOMAarHUTHBIX M AUINEKTPUIECKUX
MaTepuanax. Teopus TeIIonpoBOAHOCTH

P3.T2

KonsektusHsIit Teruiooomed B BBO. Teopust mogo0ust u Kputepuu
o00Ms B 3a71a4aX KOHBEKTUBHOTO TEINIOOOMEHa.
3aKOHOMEPHOCTH TEIUIONEPEaaYH

P3.T3

Hecranmonaphsiii Harpes y3noB BBO. KpatkoBpemenHsIil 1
[IOBTOPHO-BPEMEHHOM PEXHMM HarpeBa TOKOBEAYIIMX YacTeil u
y3moB BBO. Ileperpysounas cnoco6Hocts BBO.

P3.T4

CranuonapHsslil Harpes y310B BBO. Mogenu crannonapHsIX 3a1a4
Harpesa 0JHOPOAHOTO NpoBOAHKKA. Harpes miockoro
H30JIMPOBAHHOTO IPOBOAHKKA. HarpeB nunuHapruuecKoro
H30JIMPOBAHHOTO IIPOBOAHUKA. PacueT MMHUMAIBLHOTO CEYEeHUs
IIPOBOJAHHKA

P3.TS

Harpes otHOpOTHOTO TTPOBOIHUKA C COCPENOTOUEHHBIM
HMCTOYHUKOM TOTeph. HarpeB HEOJHOPOIHOTO IPOBOTHUKA C
COCPEIOTOYCHHBIM UCTOYHHUKOM MOTEPh

P3.T6

TennoBo# pacuer HeogHOpOoAHOrO Tokonposoga BBO. Meron
JIOKATBHBIX KOOPAWHAT pacueTa pacipe/eIcHIs TeMIIepaTyphl
HarpeBa TOKoBemyIen cucreMbl BBO

P3.T7

TemnoBoi pacdeT HEOAHOPOAHOT'O N30JIMPOBAHHOI'O TOKOIIPOBOJAa
METOA0M SKBHBAJICHTHBIX TEIJIOBBIX CXeM. TeIioBoi
YCTBIPEXMOJIIOCHUK JJId y4aCTKa TOKOIIPpOBO a

P3.T8

TemmoBast cxema HEOTHOPOIHOTO MTPOBOJIHUKA C
COCpEeNOTOYCHHBIMI HCTOYHMKAMU ITOTephb. PacueT pactpeneneHus
TeMITepaTyphl HarpeBa TokoBemyiei cucreMbl BBO ¢ yaetom
MOTEPH B KOHTAKTHBIX COCTUHCHUAX

P4

CuoBbie pacueThbl
TOKOBenymei cuctemMsl BBO

P4.T1

Meroapl onpeeneHrs BETUYUHbL U HAIIPABJICHUS
AIEKTPOIMHAMHUYECKUX CHJI B TOKOBeIymux cuctemax BBO.
I'pado-ananuTraeckuii METO IIOCTPOSHUS SITIOPHI CHIT U
OTIpe/IeTICHHE TOUEK MPUII0KESHHS PABHOJEHCTBYIOIIX

P4.1T2

Pacuer D1V snepretuueckum metogoM. OnpeaeneHue cui
CY’>KEHHS TOKa B TIPOBOTHUKAX

P4.T3

Pacuer O/1Y B ToxoBenymux cuctemax BBO B nienu ogHOohazHOTO
1 Tpex(a3zHoro MepeMeHHOro Toka. MeXaHW4eCKHii pe30HaHC
TOKOBEIYLLEH CUCTEMBI

P4.T4

Pacuer SHCKTPO,[[I/IHaMI/I‘leCKOﬁ CTOMKOCTH TOKOBCZ[yH.ICﬁ CHCTCMBEI.
OHpCILeJ'IGHI/IC TOKa BHGKT‘po,I[HHaMH‘ICCKOﬁ CTOHMKOCTH

P5

[IpoekTrpoBaHUE CUITOBBIX
KOHTaKTHBIX coeanHenuii BBO




OCHOBHBIC ITapaMETPHI, TEPMUHBI U TIOHATHS TEOPUN KOHTAKTHBIX
P5.T1 coeMHeHU. Pa3HOBUIHOCTH 3JIEKTPUUECKHUX KOHTAKTOB U UX
knaccudukarus. OCHOBHBIE TTapaMETPhl KOHTAKTHOTO y3J1a

TepmoanexTpuueckue 3h(eKTsl B KOHTaKTaX. TermmoBsie MOaen
P5.T2 KOHTaKTHBIX TUTOMIAI0K. OCHOBHBIE 3aKOHOMEPHOCTH ITEPEXOTHOTO
KOHTAKTHOI'O COIIPOTHUBJICHUA

HarpeB KoHTakTOB HOMHHATBHBIMH TOKaMu. Pacuet TemmnepaTypsl
P5.T3 KOHTAKTHBIX TUIOIIAI0K M KOHTAaKTHOT'O HAXKATHUS IPU MPOTEKaHUU
HOMHHAJIBHOT'O TOKa

DJEeKTPOAMHAMHYECKIE CHITBI CYKECHHUS TOKA B KOHTAKTHBIX
P5.T4 mromaakax (cwisl J[Baiita). Pacder anekTpouHaMIIeCcKOM
CTOMKOCTH KOHTAKTHOT'O COCANHCHUA

Harpes xoHTaKkTOB aBapuiiHEIMH TOKaMH. Pacder Temreparypbl
P5.TS HarpeBa KOHTaKTHBIX IJIOIIAI0K TOKOM KOPOTKOTO 3aMbIKaHHUSI.
TepMuueckasi CTORKOCTh KOHTAKTHOTO COEIMHEHUS

TemnoBas MoeIb KOHTAKTHOT'O y3ia. Onpez[eneHI/Ie napamMeTpoB
TEIUIOBOI'0 YETBIPEXIIOIOCHUKA KOHTAKTHOI'O COCITUHEHU A

P5.T6

1.3. Hanpasnenue, BUIbl BOCIUTATEIHHOM IEATETLHOCTH M UCTIOB3YEeMble TEXHOIOTUN

Hampapiienuss BOCIIUTATENbHON AESITENBHOCTH COMPSITAlOTCS CO BCEMU pe3ysbTaTaMu OOYyYeHHs
KOMITETCHIIMK MO 00pa3oBaTeNIbHOW IporpaMMe, WX OCBOSHHE OOECIICUMBACTCS COJCpPKAHUEM BCEX
JTUCITUTLIAH MOTyJIeH.

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpekTUpOBaHKMeEe BHICOKOBOJIBHOI0 000PY/10BAHUS

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. ; bubmusa snexrpuka: [V, MIIOT, IITD : npaktuueckoe pykKoBOACTBO.; CHOMPCKOE YHUBEPCUTETCKOE
n3narensctBo, HoBocuOupck; 2011; https://biblioclub.ru/index.php?page=book&id=57229 (DnexrpoHnHoe
W3/IaHHE)

ITeyaTHbIEe H3TaHUSA

1. , Yepnsix, U. B.; MccrnenoBanue BBICOKOBOJBTHBIX 3JEKTPUUYECKUX alMapaToB : y4eOHO-METOAUYECcKOoe
nocoOue JUIst CTyJICHTOB By3a, 00y4aroIuxcs Mo HanpasieHu o noArotoBku 13.04.02 - DnexTposnepreTuka u
ANIEKTpOTeXHUKA.; M3maTenscTBO Ypanbckoro ynusepcurera, Ekarepunoypr; 2020 (15 sk3.)

2. ; OCHOBBI TEOPUH AIIEKTPUUYECKUX AIMApaTOB : yued. /Ui BY30B M0 CHENUATBHOCTH "DJNEKTp. anmaparsl'.;
Bricmas mkona, Mocksa; 1987 (20 sk3.)

3., Aradonos, I'. E., baokun, U. B., bepnun, b. E., Bummnesckuit, 10. U.; DnexTpuueckue ammapaTsl BBICOKOTO
HaNpsDKEHUsT C DJIera3oBoi m3oisimen; OHeproatomusgar. Cankrt-IlerepOyprckoe otaenenune, CaHKT-
[TetepOypr; 2002 (43 5k3.)

4. Anexcangpos, I'. H., UBanos, B. JI.; M3omsmusi 31EKTPUUYECKUX anNapaToB BBICOKOTO HAMPSKEHUS;
Dneproaromusaar, Jlenunrpan; 1984 (8 ax3.)

5. ; [IpoekTrpoBaHMEe ANEKTPUUECKUX alIapaToB : YUEeOHUK AJIs CTYA. By30B.; DHeproaToMusaar, Jlenunrpan;



1985 (47 5k3.)

6., Anexcanapos, I'. H., Adanacwes, A. U., bopucos, B. B., Kamnan, I'. C., Ky3nenos, B. E.; Dnextpuueckue
afrmaparbl BBICOKOI'O HAIPSXKCHUA yqe6HI/IK aJi1 CTYACHTOB BY30B, O6yanOHII/IXC$[ 10 CIIeouaJIbHOCTH
"DnexTp. u anekTpoH. anmapatel”.; CIIOI'TY, Cankr-IlerepOypr; 2000 (23 5k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/

https://www.sciencedirect.com/

https://ieeexplore.ieee.org/Xplore/home.jsp

https://www.scopus.com

https://www.tstu.ru/r.phpr=obuch.book.elib1

Marepuaasb 1is jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro Qopmara It BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIS IPOUYTEHUS C UCIIOJIb30BAHUEM YKPAHHOM Ty TIbI

Y HaCTPOMKOM KOHTPACTHOCTHU.

Bba3bl JaAHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

http://lib.urfu.ru bubnuoreka Yp®VY

http://ldjvu-inf.narod.ru/telib.htm bubnmoTeka 3MeKTPOTEXHUKA U IIEKTPOIHEPTEeTHKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

HpeKTHPOBaHI/Ie BBICOKOBOJIBHOI'O OﬁOpyI[OBaHI/IH

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM O0ecledyeHuemM

KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecTo nperoaaBaTeiist

Jocka aynuropHas

Tabmuma 3.1
Ne Buabl 3anaTui OCHALIEHHOCTDb CIEeNHATbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/m noMelIeHNit 1 MOMeIeHuii 1J15 NMPOrpaMMHOro0 odecrneyeHunst
CaMOCTOATEIbHOM padoThI
1 Jlexmu MeGenb ayTuTOpHAas C Office 365 EDUA3 ShrdSvr ALNG

SubsVL MVL PerUsr B Faculty EES




[Tepudepuiinoe ycTpoiicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
IpoLIecCca B COOTBETCTBUH C
CaHUTApPHBIMU ITPABUTIAMU U
HOpMaMH

[IpakTrueckue 3aHATUS

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
[Tepudepuiinoe ycTpoiicTBO

HepCOHaHLHHe KOMIIBIOTCPHI 110
KOJIMYCCTBY 06yqa}0mnxc;1

ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aluy yueoHoro
IpoIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABUIIAMHU U
HOpMaMH

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab+Simulink
Mathcad 14
AutoCAD 2014

JlaGopaTopHsbie
3aHATHUS

ObopynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
npoliecca B COOTBETCTBUH €
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

He Tpebyercs

Koncynbranun

Mebenb ayguTopHasi ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

PabGouee mecto mpenogaBatens

He tpebyercs

Tekymuii KOHTPOJIb U

Mebenb ayauTopHasi ¢

Office 365 EDUA3 ShrdSvr ALNG

MPOMEKYTOUHAs KOJIMYECTBOM pabOYHMX MECT B SubsVL MVL PerUsr B Faculty EES
aTTecTanus COOTBETCTBUH C KOJIMUYECTBOM GoogleChrome
CTYJCHTOB
MozillaFirefox
Pabouee mecTo npenogaBarens
[Tonkntouenue k cetu UaTepHeT
CamocrosrenbHas MeGenb ayTuTOpHas ¢ Office 365 EDUA3 ShrdSvr ALNG

paboTa CTyZCHTOB

KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

SubsVL MVL PerUsr B Faculty EES
Matlab+Simulink

Mathcad 14




[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

[Tonkmrouenue k cetu MHTEpHET

AutoCAD 2014
GoogleChrome

MozillaFirefox




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
CoBpeMeHHbIE BLICOKOBOJIbTHbIE
JJIeKTPUYeCKUe annapaTbl B
JJIEKTPOIHEPreTHKE

Pabouas nporpamMmma IUCHUILIMHBI COCTABJICHA aBTOPAMM:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasnenerne
Y4YeHOe 3BaHHue
1 Jlonatun MBan EBrenseBnu 0e3 yueHou Crapuunit AIEKTPOTEXHUKHU
cTerneHu, 6e3 MperoaaBaTe
Y4EHOI'O 3BaHUS 1b
2 Jly3run Bnagucnas K.T.H., IOUEHT HoueHt Kadenpa
Hropesuu JJIEKTPOTEXHUKHU

PexomMeHn0BaHO y4eOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PajabCKUN SHEPreTUYECKU

ITporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI
[lepcnekTHBEI pa3BUTHS M COCOOBI COBEPLICHCTBOBAHUS
P1 Benenue KOMMYTaLMOHHOTO 000opyaoBanusi. CoBpeMeHHbIE TpeOOBaHUS K
KOMMYTaLlMOHHOMY 000pYJOBaHHIO
BBICOKOBONBTHBIE BBIKJIIOUATENN HOBOTO THIIA C YIIPABIIEMOU
CoBpeMeHHEIE N
P2 KOMMYTAIIHOHHbIE KoMMmyTanueil. [lepcrieKTHBHbIE 371€eTra30BbIe U BAKYYMHBIE
>eKTpHHECKUE ATTAPaTH BhIKIIOYaTend. KomOMHIUpOBaHHBIE KOMMYTAIIMOHHBIE allapaThl C
00beIMHEHHBIMY (DYHKINSAMH Pa3beIUHUTENS U 3a3eMIINTENS
BricokOBONBTHBIE CoBpemennsle koHCTpYyKIu KPY u I'PY cpennux kinaccos
P3 KOMIUIEKTHBIE HaIPsHKEHUS. FepMe}“I/BI/IpOBaHHLIe KOI\\'/IHJICKTHBIC Pacnpe—
pacnpenenuTenbHbIe JICJINTENBHBIE YCTPOUCTBA C 3JI€ETa30BOM N30JIALAEH BBICIINX
YCTpOMCTBa KJIACCOB HAIPSKEHUS
OxoHoMHueckue ocHOBHI Hcnonb3oBanus OTK3. IlaccuBHble n
aktuHble OTK3. TpeboBanus k OTK3 no ycnosusim
OrpaHuyuTeny TOKOB (dbyaknuonupoBanus sueprocucreM. OTK3 ¢ ncnonszoBanmem
P4 KOPOTKOT'O 3aMbIKaHUs B cuioBoi anekTporukw. [lomympoBogaukosbrit OTK3 ¢
3EKTPOIHEPTETHIECKUX OBICTPOACHCTBYIOIINM BaKyyMHBIM BBIKITIOUATEIIEM
cucreMmax (cBepxOrIcTpoaeiicTBytOmM BEIKIIOYaTennb). OTK3 B cxemax
MPOAOJbHONW KOMIIEHCALIMU JIMHUH 3JIEKTPOIEpe1ayu.
KoMMmyTalmoHHble orpaHUYUTENN TOKA
Henunelinple orpaHUYUTENH NEpeHANPSHKEHUH (METAITIOOKCHIHbIE
Ps 3amuTHBIE anmaparsl OT pa3psAHUKH). JJMMHHO-UCKPOBBIE pa3psSAHUKY U U30JIATOP-
IPO30BBIX NMEPEHANPSDKEHUN | paspsAIHUK AJS MOBBIIEHUS TPO30YTIOPHOCTH BO3AYIIHBIX JTUHUN
3NEeKTpoIepeaun




PexxuMb1 paboTHI JIMHHIA AJIEKTPOIIEPEaadr U POIb PEaKTOPOB.
P6 Peakrtops! B cuctemax YmpaBinsieMble PeaKTOphl B CHCTEMAaX 3JIEKTPOCHAOKEHHMS.
3EKTPOCHAOKEHUS Peakrtopsl, ynpasisieMble TIOAMarHUH4YMBaHuEM. Y IpaBiisieMble
PEaKTOpHI ¢ IepeMeHHBIM S (OEKTUBHBIM CEUCHHEM
BricOKOBOJIBTHBIE Konctpykuuu BUTT c nuToil noJiuMepHON U 3J1era3oBon
P7 U3MEPUTEIIbHBIE n3ossnued. Metoel ynydiieHus xapakrepuctuk BUTT
TpaHCPOPMATOPHI TOKA
BricOokOBOJIBTHBIE ITepcnextuBHbie KoHCTpYKUMK BUTH ¢ nutoit u snerazoBoi
P8 U3MEpPUTEIbHBIE m3omsimuedt. CriocoOb1 yiyumenus xapakrepuctuk BUTH B nemsix
TpaHC(POPMATOPHI HAMIPSHKEHUST | BBICHIMX KIIACCOB HAPSKCHUS

1.3. Hanpasnenue, BUibl BOCOUTATENBHOM E€ATEIbHOCTH U UCIOJIb3YEMbIE€ TEXHOJIOTUU

HamnpaBnenuss BocnUTaTENBHOM ACSITEIBHOCTA COMPSATAIOTCS CO BCEMH pE3yJibTaTaMu OOydeHUS
KOMIIETEHIIM MO0 00pa3oBaTelbHONM MporpaMMme, UX OCBOEHHE OO0ECIIEYMBAETCS COJIEpKAaHHUEM BCEX
JUCLIUIUINH MOJYJIEH.

1.4. IIporpaMMa AUCHMIIIIMHBI PEATM3YETCS Ha TOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHBbI
CoBpeMeHHbBIe BLICOKOBOJIbTHBIE 3JIEKTPHYECKHE aNlNapaThl B 3JIEKTPOIHEpPreTHKe

JJIeKTPOHHBbIE pecypchl (U31aHMs)

1. ; bubmus snexrpuka: [TYD, MIIOT, IITD : mpakTudeckoe pykoBOACTBO.; CHOMPCKOE YHHUBEPCUTETCKOE
usnatenbetBo, HoBocubOupek; 2011; https:/biblioclub.ru/index.php?page=book&id=57229 (DnekrporHoe
W31aHue)

2. AopamoB, E. 10O.; Dnexrpuueckne H OHIEKTPOHHBIE ammapaThl : Y4eOHO-METOIUYecKoe IMocooue.;
HoBocubupckuii roCyJJapCTBEHHBIN TEXHUYECKUN YHUBEPCHUTET, HoBocubupck; 2017;
https://biblioclub.ru/index.php?page=book&id=576085 (DnekTpoHHOE H3TaHHE)

IleuaTHBIE M3TaHUS

1. ; [IpoekTrpoBaHUE FICKTPUICCKUX ATIIIAPATOB : YUEOHHK JJIS CTY]I. BY30B.; DHEproaToMusaaT, JIeHUHrpa;
1985 (47 7k3.)

2. YUynuxuH, A. A., )KaBopoHkoB, M. A.; Anmapatsl BBICOKOT'O HalpsKeHUs : Yuel. mocodue ajs CTy. BY30B.;
DHeproatomusaat, Mockaa; 1985 (34 k3.)

3. BytkeBuu, I'. B., Hertsaps, B. I'., CnuBunckas, A. A.; 3a1aqyHuK MO 3JIEKTPUYECKUM ammapaTtam : Yuel.
noco6Owue 11t By30B.; Breicmras mikona, Mocksa; 1987 (16 5k3.)

4., Aradonos, I'. E., babkun, U. B., bepnumn, b. E., Bumnesckuii, FO. W.; Dnekrpudeckue anmapaTsl BLICOKOTO
HANPSDKEHHUST C 9JIera3oBoil m3onsiuert; DHeproatomm3aar. Cankrt-IletepOyprckoe otmenenne, CaHKT-
[TetepOypr; 2002 (43 5k3.)

5., Yepnsix, U. B.; HMccnenoBanre BBICOKOBOJBTHBIX 3JEKTPHUYECKUX aANMapaToB : y4eOHO-METOIUYECKOEe
mocoOue sl CTYICHTOB By3a, 00YJArOIIMXCs TI0 HanpaBiieHU o moarotoBku 13.04.02 - DnexTposHepreTka u
aNIeKTpoTexXHUKa.; M3naTenbcTtBo Ypanbckoro ynusepcurera, Exkarepun0oypr; 2020 (15 3k3.)

6. Kykekos, I'. A.; Beikiroyarenn nepeMeHHOI0 TOKa BBICOKOTO HanpskeHus; JHeprus, Jlenunrpan; 1972 (23
9K3.)

7. Adanacees, B. B., Bummnesckuii, FO. U.; Bo3nymnsie BeikmrouaTenu; Jueprousaar, Jlenunrpam, 1981 (25



9K3.)

8., Adanacwes, B. B.; CripaBOYHHK 110 3JIEKTPUIECKUM arapaTaM BEICOKOTO HANIPSHKEHUS; DHEProaTOMHU3/IaT.
Jlenunrp. ota-uue, Jleaunrpan; 1987 (40 5k3.)

9., Anekcees, b. A., benkun, I'. C., bypman, A. I1.; [lepcrieKTUBBI pa3BUTH OCHOBHOTO JIEKTPOOOOPY T0BAHMS
EDC Poccun; MOU, Mockga; 2006 (1 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/

https://www.sciencedirect.com/

https://ieeexplore.ieee.org/Xplore/home.jsp

https://www.scopus.com

https://www.tstu.ru/r.phpr=obuch.book.elib1

Marepuaasb 1is aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara st BOCIPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI

Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3bl JAaHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIEC CUCTEMbI

http://lib.urfu.ru bubnuoreka Yp®VY

http://1djvu-inf.narod.ru/telib.htm bubnuoreka anexTpoTexHUKa U ANEKTPOIHEPreTUKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

COBpeMeHHI)Ie BBICOKOBOJILTHBIC JICKTPUYECCKHUE aNlllapaThbl B 3JICKTPOIHEPI€TUKE

Caenennst 00 OCHAIICHHOCTH JHCHUILUIMHBI CIEHUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
0o0opyroBaHMeM H IPOrPAaMMHBIM O0ecredYeHneM

KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB

Pabouee mecTo npernoaaBaTeiisd

Tabmuma 3.1
Ne Buapl 3anaTmii OcHaIIEeHHOCTDh CNEeNHAJTbHBIX IlepeyeHb JMLEH3HOHHOTO
n/m NoMeleHNT U MOMeIeHuii 1J1s NMPOrpaMMHOro o0ecrnevyeHust
CaMOCTOATEIbHOI padoThI
1 Jlexmu MeGenb aytuTopHas ¢ Office 365 EDUA3 ShrdSvr ALNG

SubsVL MVL PerUsr B Faculty EES




Jocka aynutopHas

[Tepucgepuiinoe ycTpoicTBO

[IpakTrueckue 3aHATHS

Meb6enb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecto npemnonaBarens
Jocka aynurtopHas

[TepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

COMSOL Multiphysics
Mathcad 14
AutoCAD 2014

Jlaboparopubie
3aHATUA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecto mpenoaBarens
Jlocka aynuropHas

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHoro
IpOLIECCa B COOTBETCTBUH C
CaHUTAPHBIMU IPABUIIAMU U
HOpMaMH

COMSOL Multiphysics
Mathcad 14
AutoCAD 2014

Koncynbranuu

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

He tpebyercs

Tekymuit KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebens ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJIUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenoaaBarens

[Toagxmrouenue k cern HTEpHET

GoogleChrome

MozillaFirefox

CamMocTrosTeabpHas
paboTa cTyI€HTOB

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

COMSOL Multiphysics
Mathcad 14
AutoCAD 2014

GoogleChrome




[Tonknrouenue k cetn UHTEpHET

MozillaFirefox
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