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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHI

[Ipotokom ot 20 . Ne

3aB. kadeapoii I.IL EOpHI/IJIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIIEKTPOCHAOKCHHS MPOMBIIICHHBIX TPEAIPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii I'.IL ﬁ)pHHHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

(dbopMUpOBaHHE Yy CTYJEHTOB 3HAHUH B 00JIACTH MaTEeMAaTUYECKUX MOJIENEH 3JIEMEHTOB
ANEKTPUUECKUX CETEH, MOIX0/I0B K UX CO3/IaHUIO, a TAKKE METOJIOB pacyeTa YCTaHOBUBIIMXCS U
MEPEXO/IHBIX PEXHMOB M OINpEAENCHUS ONTHUMAJIBHBIX IapaMeTPOB AIIEKTPOIHEPIeTUUYECKON
CHUCTEMBI

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Juctunnuaa [IporpaMMmHOe oOecriedeHrue CHCTEM AJICKTPOCHAOKEHHUS BXOJIUT B YacTh
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MIpOrpaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMuUPOBaHHBIC B PE3YJIbTATE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Y CTOWYUBOCTH CUCTEM JIEKTPOCHA0KCHHUS

MopenupoBaHue JIEKTPOTEXHUIECKUX KOMILIEKCOB U CHCTEM

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MopenupoBaHue JIEKTPOTEXHUYECKUX KOMILIEKCOB U CHCTEM

Y CTONYMBOCTH CHUCTEM JICKTPOCHAOKECHUS

CrieninaabHBIE BOITPOCHI JIEKTPOCHAOKCHHUS

WuTennextyanbHble CUCTEMBI AJIEKTPOCHAOKEHHS

IToaroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThI 00y4eHu st

B pesynbpTaTe ocBoeHus AucuMILIMHBL (Moayis) «lIporpammHoe obecneyeHne CUCTEM
3JIEKTPOCHAOKEHUsD» 00yUaroIIUNCs JOIDKEH 001a1aTh CIICAYOIIMMU KOMIETEHIUSAMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-1 CriocobeH caMOCTOSTENBHO BBINOJIHATH MCCIEIOBAHUS, OLIEHUBATh PUCK M ONPEAEIAThH
Mepbl 10 00ecredeHuo Oe30MacHOCTH pa3padaThIBa€MbIX HOBBIX TEXHOJOTHH, OOBEKTOB
npodeccuOHATbHON NesITeIbHOCTH

IK-1.1 Omnpenensier 1oJ  pPYKOBOJACTBOM  CHelManucra Oojiee  BBICOKOM
KBaIM(UKAIMM  coJepkaHue U TpeboBaHHMA K  pe3ysbTaraM
HCCIIEI0BATEIbCKON, MMPOEKTHOM M MHOM JEesATEeIbHOCTH O0yJaromuxcs 1o
nporpamMMaM OakanaBpuata u (wnn) JI1I1 Ha ocHOBE M3ydeHMs TEHACHUIUN
Pa3BUTHs COOTBETCTBYIOLIEH 00JAaCTH HAyYHOIO 3HAHUS, 3alPOCOB PBIHKA
Tpyaa, o0pa3oBaTelbHBIX MOTPEOHOCTEW M BO3MOXKHOCTEM OOydarommxcs
1o nporpamMmam 6axanaspuata u (vu) AT

[1K-1.2 BeimonHseT nopydeHMs 1O OpPraHU3aldd HAay4YHO-UCCIEN0BATENIbCKOM,
NPOEKTHOM M MHOH JEATENIbHOCTH OOy4aloIluxcs [0 MporpaMmam
Oakanaspuata u () JIIIT

[1K-1.3 BoimonHser mopydeHHMsT 1O OpraHM3alUd  Hay4HbIX KOH(EpeHLHH,
KOHKYPCOB IPOEKTHBIX U UCCIIE0BATEILCKUX PA0OT 00YyUaIOIIMXCS

[TIK-5 Cnoco0eH ympaBisiTh peKUMOM pabOThl IHEPTOCUCTEMBI, IJIEKTPUUECKOIN CETH, CUCTEMBI
AICKTPOCHAOKEHUS

[TK-5.1 Brinonnser OLICHKY TEKYIEro u MIPOTHO3UPYEMOTO
ANEKTPOIHEPIeTUYECKOTO PEXHMa HHEPrOCUCTEMBI C LEIbI0 MPUHATHUS
pelleHns O peaau3aluyd Mep M0 MNOANEPKAHUI0 4YacTOThl, BEIUMYMH
IIEPETOKOB aKTUBHOW MOITHOCTH, TOKOBOW Harpy3KH JIMHUM U TIOITyCTUMOIO
YPOBHS HANpPsKEHHs, MUHUMAJIBHOIO HEOOXOIUMOIo pe3epBa aKTHBHOMN
MOIIIHOCTM M MeCTa €ro pa3MelleHMs]; OIpelaeieHuss o0bemMa u
3¢ (HEKTUBHOCTH COOTBETCTBYIOLINX YIIPABISIONINX




BO3JICCTBUH M CO3JaHUE COOTBETCTBYIOIIMX 3alKcel 00 ympaBleHUH
DJICKTPOIHEPTeTUISCKUM PEIKHMOM DHEPrOCHCTEMBI

[1K-5.2

[TpuHUMaeT pemeHus 0 peain3aluy Mep 10 NPEAOTBPALICHUIO PAa3BUTHUS U
JUKBHJAIMN HAapyIIEHHs HOPMAJIBHOTO pEXHMa 3JIEKTPHUYECKOH YacTh
SHEProCHCTEMBbl M ompefeneHuH  odbeMa U 3(h(HEeKTUBHOCTH
COOTBETCTBYIOUIMX  YIPABIIIOIIMX BO3JACUCTBHN IyTE€M BBITOJHEHUS
aHaJM3a oNepaTUBHOIN HHpOpMaUK 00 aBapUsAX U HEIITATHBIX CUTYAIHSIX B
JHEProCUCTEME W OLEHKM  TEKyHIero W IPOTHO3UPYEMOTO
JIEKTDOIHEPTETUIECKOTO DEKUMA FHEPTOCUCTEMBL.

I1K-5.3

Pa3paOaTbiBaeT nporpaMmbl NEPEeKIOYEHUN Ha BBIBOJ B PEMOHT M BBOJ B
paboTy 3JIEKTPOYCTaHOBOK, OILIEHMBACT TEKYIIMH W MPOTHO3UPYEMBIN
NEKTPOIHEPIeTUUECKUN PEKUM SHEPrOCUCTEMBI JJI IPHHATHS PEILICHUS
M0 AUCIICTUCPCKUM 3adBKaM O pa3pClICHUU BbIBOAA B PCMOHT WM BBOJAa B
paboTy  3JeKTpoOOOpYAOBaHMs, @O TMOJJAEPKAHUIO U  IOATrOTOBKE
JJIEKTPOIHEPrETUYECKOTO PEKMUMA HA BPEMsI OIIEPALIMH 110 BBIBOY B PEMOHT
U BBOJY B palboTy, CO3/1aHUI0 Hanbojee HaJeKHOW ONepaTUBHOW CXEMBI,
OLICHHMBAET JIOCTaTOYHOCTb MEp, 00ECIEeUMBAIOIIMX HAJEKHOCTh PAabOThHI
SHEPrOCUCTEMBbI, M CO3JAaeT COOTBETCTBYIOLIME 3amuceil 00 ymnpaBieHUU
DNEKTDOIHENTETUIECKUM DEKMMOM DHENDTOCUCTEMBI.




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,2 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;

— BHeayIuTopHas — 4,2 akaJi. 4acoB

— camocrosiTenbHas padbora — 104,1 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®dopma arrecTalym - Kypcoasi paboTa, IK3aMeH

Pasznen/ tema
JCIUATIIUHEI

Cemectp

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CaMocrosTenbHas
paboTa cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TEKyIEro
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

aHaIM3a
PEKUMOB
ANEKTPUYECKUX

1. [Ipobaema
YCTaHOBHBIIUXCS
CITOMHBIX
CHCTEM.

1.1 OOmias xapakTepUCTHUKA
POOJIEMBL. OcHOBHbIE
ypaBHeHus1. Kinaccndukanus
METOJI0B pacyera.
Onpenenenue HanpsHKEHUH
B y37ax TPH H3BECTHOM
TOKOPACTIPEACIICHHH.
Omnpenenenne MOITHOCTEH U
IMOTEPbL MOIIHOCTH B BETBAX
pu H3BECTHBIX
TOKOPACTIPEACIICHIN u
HanpsHKeHHUsX B y3/nax. Yder
CTAaTHYECKUX
XapaKTEePUCTUK
ITpubamxenHHas
JIMHeapH3aIys pu
NPEICTaBICHAN  Harpy3KH
HEM3MEHHON MOLTHOCTBIO.

Harpy3KH.

2 6/21

10

IlogroroBka Kk
BBIITOJTHEHUIO
WHIUBUIYAITEHOT O
3aganus Ne 1

WNunuBuayansHoe
3amadue Ne 1

IK-1.1,
MK-1.2,
IK-1.3,
IIK-5.1,
IIK-5.2,
MK-5.3

Wroro no pazneny

2 6/21

10

2. Onpenesnenne 000OIICHHBIX
MapaMeTpPOB CXEM 3aMEIICHUS




2.1 VY3noBele COOCTBEHHBIE
u B3aUMHBIE
COTIPOTHBIICHUSI. Vyer
KOMMYTaIMOHHBIX
W3MEHEHUH CeTH B MaTpHIe
Y3JIOBBIX  COIPOTHUBIECHUH.
[lepecuer MaTpPHIIBI
Y3JIOBBIX  CONPOTHUBJIECHHH
MpY 3aMeHe 0a3MCHOTO y3JIa.
Omnpenenenue MAaTpUIbI
K03 GUIIUEHTOB 2
pacripefiefieHuss TOKOB U
MaTpuipbl K03 GUIHEHTOB
pacripesiesieHus
HanpsbkeHUsa. BerauciieHue
COOCTBEHHBIX M B3aMMHBIX
IPOBOJMMOCTEN BETBEM.
Omnpenenenue MaTpPHIIBI
COOCTBEHHBIX M B3aUMHBIX
MIPOBOIUMOCTEN BETBEN.
Martpuisl HHIUIEHIMH.

6/211

10

IToaroroBka k
BBINOJIHEHHIO
HHIMBUIYAIILHOT O
3ajaHus Ne 2

MunuBuayansHOE
3aganne Ne2

IK-1.1,
MK-1.2,
IK-1.3,
MK-5.1,
I1K-5.2,
IK-5.3

Hroro no pazpeny

6/211

10

3. HemnocpencrBenHoe perieHue
OCHOBHBIX YPaBHEHHI COCTOSIHUSI

3.1 OrmpeneneHue TOKOB
BETBEM M HANpsHKEHUH B
y3J1aX Ha OCHOBE IPUHIIMIIA
HaJIOKCHHUS. Meron
paspe3aHusi KOHTYpOB. YUeT
KOMILJICKCHBIX

k03 urmeHToB
TpaHC(hOpPMALUK BBEJCHUEM
B cxemy 3aMeIeHHs
U/ICABHBIX
TpaHchopMaTopoB,
JIOTIOJTHUTETBHBIX 2
3aJal0lIMX  TOKOB.  YueT
TOKAa HaMarHUYUBaHUS U
oTeph B cTamu
TpaHchopmaropa.
Omnpenenenue  MOIIHOCTEH
TeHEepaTOPHBIX BETBEH.
Pacuetst
KBa3MyCTaHOBUBIIUXCS
PEKUMOB  3JICKTPHUUYECKHUX
cucreM 0e3  BblLJIENICHHA
OaJlaHCUPYIOLIETO y3J1a.

6/21

10

ITogroroBka k
BBITOJIHEHHIO
WHIMBUIYAIBHOT O
3aganus Ne 3

WNupuBuayansHoe
3aganue Ne3

MK-1.1,
[K-1.2,
MK-1.3,
IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

6/21

10

4, Mertonbt pacuera,
MpeyCMaTpUBAIOIINE
npeoOpa3oBaHue HCXOJIHBIX

YpaBHEHUI WJIM NUCXOIHON CXEMBI




4,1 Merox HCKIIOUYECHHS
KOHTypoB rpada. Pacuer
PEKUMOB  3JIEKTPHUYECKON
CeTH IMPU 3allUCH MAaTpuIl
napamMeTpoB CXeMBl B
neHTouHOi ¢opme. Pacuer
peKUMa MpH 3aIIUCH MaTPHUIL
Y3JIOBBIX IPOBOJMMOCTEH B
hopwme, On3KON K
KBa3HTPEXIUarOHaIbHOM.
Meron OTPEIEIISIONINX
BeNMM4YMH. Meron pacdera c
BBIJICJIEHUEM THATrOHAJIbHBIX
OsokoB. Meroq  y370BOTO
aHajau3a. Jlenenue Ha
MOJICXEMBI yJlaJleHueM
BETBEH, CBSI3BIBAIOIIUX
MOJICXEMBI, NPH 3aMEHE HX
3aIal0LIMMHU TOKaMH.
Jenenue CXEMBI Ha
MOJICXEMBI pa3pezaHueM
BeTBel. JleneHne cxembl Ha
MOJICXEMBI yTemM
BBIJICJICHUS ~ [TOTPaHUYHBIX
y3710B. MeTO/Ibl AUaKOTITUKI
npu HCTIOJIb30BaHUU
KOHTYPHBIX YPaBHEHHH.

6/211

10

IToaroroBka k
BBINOJIHEHHIO
WHIMBUIYAJILHOT O
3ajanus Ne 4

MHnuBuayansHOE
3aganne Ne4

IK-1.1,
MK-1.2,
IK-1.3,
MK-5.1,
I1K-5.2,
IK-5.3

Wroro no pazneny

6/21

10

5. MeTOI[LI peuieHusas CUCTEM

YpaBHEHUH COCTOSIHHSI

51 Pemenue CUCTEM
JMHEHHBIX anredpanyecKux
YpaBHEHHUI. Merton
YIOPAJOYEHHOTO
HCKJTIOYEHHUS 3JIEMEHTOB;
METOJ MPOCTOH HUTepauuy,
METOJ YCKOpEHHOH
utepanuu [ aycca-3elinens;
Meton HeloToHa; MeTobI
MUHUMH3ALHH;
TONOJIOTHYECKNE  METOBI.
JIByxmapameTpuieckue
METOJIbl MUHHMM3AIUHU 10
HBIOTOHOBCKOM IJIOCKOCTH.
Meton KBaJpaTUYHOTO
CITyCKa. Meron
HaMCKOpeHIero CIycKa.
Mertonas! JTMAKONTHKH.
CymecTBoBaHue u
HEOJJHO3HAYHOCTh PELICHUH.
YcnoBus CXOAUMOCTH
METOIOB pacueta. Mertoxg
JIMaroHaJIbHON pellaKkcalyu.
Perynspuzanus METOJIOB
pacuera.

6/21

10

IlogroroBka Kk
BBIITOJTHEHUIO
WHIUBUIYAITEHOT O
3agaHus Ne 5,
ITogroroBka k
Hanucanuio AKP
Nel

WNupuBuayansHoe
3aganue NeS
AKP Nel

IIK-1.1,
TK-1.2,
MK-1.3,
IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

6/21

10

6. OKBHMBaJIEHTHPOBAHUE

QJICKTPUUICCKUX CUCTEM




6.1 3anaua
9KBUBAJCHTHPOBAHUSL.
Kpurepun
9KBUBAJEHTHOCTH.
OneMeHTapHbIe
9KBHBAJICHTHbIC
npeoOpa3oBaHuUsI.
OKBUBAJICHTUPOBAHUE  HA
OCHOBE JIMHEHHOH CXEMBI

3aMelIeHus, HE
cozeprKariei 91C
TeHePaTOPHBIX CTaHLUH.

OKBUBAJICHTUPOBAaHUE  Ha
OCHOBE METO/Ia UCKIIFOUEHHS
Y3JI0B TIpY WHBAPHAHTHOCTH
oTepb MOIITHOCTH.
OKBUBAJCHTUPOBAaHUE  IIPU
00BbeTUHEHUH BETBEH
TE€HEPaTOPHBIX CTaHLUU,
3aJJaHHBIX ~ KOMIUIEKCHBIMHU
sHaueHmsIMH DJ[C. Tounoe
u IpuOIKEHHOE
9KBUBAJECHTHPOBAHHE.
Pacuer  ycraHoBuBIHIErOCsS
pexnMa CHCTEMBI
AIIEKTPOCHAOKECHHUS c
COOCTBEHHBIMHU
AIIEKTPOCTAHIUAMU o
METOIy MOCIeN0BaTEIEHOTO
SKBUBAJICHTUPOBAHUSA  IPH
napaJuIeIbHON u
pasnenbHOM  pabore ¢
SHEPTOCUCTEMOM.

6/21

10

ITogroroBka k
BBITTOJTHEHHIO
HH/IUBUIYAJILHOT O
3agaHus Ne 6

NunuBunyansHoe
3ajaHre Neb

MK-1.1,
IK-1.2,
MK-1.3,
IIK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

6/21

10

7. BexropHbie
MaIINH IIePEMEHHOTO TOKa

JMarpaMmbl

7.1 BexTopHBIE AHATpaMMBI
CHHXPOHHBIX T'€HEpPaToOpOB
IpU CUHXPOHHOHI pabote ¢
9HEProCUCTEMOH.

BexropHsie JuarpamMmbl
CHHXPOHHBIX  JBUraTenei
IpU CUHXPOHHOH pabote ¢
9HEProCUCTEMOH.

BexropHsie JuarpamMmsl
ACHHXPOHHBIX JBHUIaTeJeH.
BexropHsie JuarpamMmsl
CHHXPOHHBIX T'€HEPATOPOB U
JBUTaTeNeH NpU BHITAACHUU
U3 CUHXPOHU3MA.

6/21

10

IlogroroBka Kk
BBITNOJIHEHUIO
WHIUBUIYAITEHOT O
3aganust Ne 7, 8

NunuBuayansHoe
3amanne No7, 8

IK-1.1,
IK-1.2,
IK-1.3,
IIK-5.1,
IIK-5.2,
MK-5.3

Wroro no pazneny

6/21

10

8. CxeMbl

MalluH

3aMEeIICHUS
CHUHXPOHHBIX M aCHHXPOHHBIX




8.1 Cxemsl 3aMelleHHS

CHHXPOHHBIX u
ACHHXPOHHBIX MAIIWH [PH
pacuere HEePEXOIHBIX

MIPOLIECCOB MPU CUHXPOHHOU
paboTe U MpH CKOJbKEHHH,
OTIIMYHOM or HYJISL.
WHnyKTHBHBIE M aKTHBHBIC
COIIPOTHBIICHUS u
MOCTOSIHHBIE BpEMEHU
CHUHXPOHHBIX MallyH.
Buusaue HachlieHuss Ha
CHUHXPOHHOE HWHAYKTHBHOE
COIIPOTHBIICHHUE.
WHnykTuBHOE
COIIPOTHBJICHUE
CUHXPOHHOU MallIiHbI
oOparHoi
HOCJIEI0BATEIbHOCTH.
Brusane rapaMeTpoB
3JIEMEHTOB  JJIEKTPUYECKOH
CHCTEMBI Ha YCTOWIMBOCTD.

6/21

10

IToaroroBka k
BBITIOJTHEHHIO
HHIUBUAYAIBHOT O
3aganus Ne 9, 10

MunuBuayansHOE
3amanne N9, 10

IK-1.1,
MK-1.2,
IK-1.3,
MK-5.1,
I1K-5.2,
IK-5.3

Hroro no pazneny

6/21

10

9. VYpaBHeHus cucTeM

aBTOMAaTHYCCKOI'O

peryaupoBaHus MalluH

9.1 OcHOBHBIC ypaBHEHHS
PEryJIsSTOpOB TOKa
BO30YKICHUS CHHXPOHHBIX
MallMH. YpaBHEHHE UL
MIPOTIOPLHUOHAIBHOTO
perynupoBaHus
HamnpsDKEHUS. Y paBHEHHE
UL CUCTEMBI
KOMITayHJTUPOBaHUSL.
VYpaBHeHue A7 perynsaropa,
HMEIOIIETO
KOMITayHIUPOBaHUE c
KOppeKIMel  HanpspKeHHs
Ipyu  y4eTe 3amnas/blBaHus
KOppeKTopa. ITapameTpst
APB wu wux BiusHHE Ha
YCTOHYHMBOCTb.
Koadpduuuentsr  ycuneHus.
OcHoBHbIE ypaBHEHUs
peryssTopoB CKOpPOCTH
TMEPBUIHBIX I[BPIFaTCHCﬁ
TeHEepaTopoB.  YpaBHEHUS
cepBoMoTopa. IlocTosiHHBIE
BPEMEHH  aBTOMAaTHYECKUX
pEryasaTopoB. YUeT BIUSHUE
PETYJISATOPOB  CHHXPOHHBIX
reHepaTopoB npu
OMpeNIeNIeCHUH  MapaMeTpoB
MEPEXOTHBIX HPOLIECCOB.
IToBenenue PEeryJIsITOpoB
npu Ka4yaHUAX. Biusiaue
TUIIA PETYIATOPa CKOPOCTH
Ha YCTOHUYUBOCTb.

321

10

IlogroroBka k
BBITNOJIHECHHUIO
WHIWBUIYAITEHOT O
3agaHus Nell, 12

NunuBuayansHoe
3amanne Nell, 12

IK-1.1,
MK-1.2,
IK-1.3,
IIK-5.1,
IK-5.2,
MK-5.3

Wroro no pazneny

321

10

10. MaremaTnueckue MOJIEIU

3HeKTp03H€pFCTI/I‘I€CKOﬁ




10.1 Crnoxnas cucremMa H

0COOEHHOCTH ee
UCCIIeIOBAHUSI. Teopus
YCTOHYHBOCTH AM.
JIsmyHoBa. Merton

JlanynoBa. HccnenoBanue
KOpHEH
XapaKTepUCTUUECKOTO
YpaBHEHHS.
Anrebpandeckue u
YaCTOTHBIE KpPUTEPHHU
CTaTUYECKON yCTONYMBOCTH.
Pacuer CJIOKHOM
HO3UIIMOHHOM CUCTEMBL.
[lommass w  ympouieHHAs
MaTeMaTHYEeCKUEe  MOJENIU
pacdera HEePEXOHBIX
MIPOLIECCOB. YpaBHeHu:
JBHKEHUS CHCTEMBI.
Oonactb IPUMEHEHUS
HOJNHBIX M  YHPOLICHHBIX
ypaBHeHui. OcoOeHHOCTH
pacuera HEPEXOAHOIO
nporecca CJIOKHOM
CHCTEMBI, coaeprauniei
MIPOU3BOJIBHON YHCIIO
TEHEpaTOpOB U HArpys3oK.
OmnpeneneHue  MOIIHOCTEH
IO IPHHUMITY HaJ0KEHHUS.
IIpumenenne MEeToa
HOCJIEI0BATENbHBIX
UHTEPBaJIOB UL
JJIEKTPOIHEPreTHYECKUX

14,1

ITogroroBka k
Hanucaauio AKP
Ne 2

AKP Ne2

MK-1.1,
IK-1.2,
MK-1.3,
IIK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

14,1

11. IlpomexxyToUHAS aTTECTAIHS

111 IIpomesxyrouHast
arrecranus (IK3aMeH)

ITogroroBka k
JK3aMeHy

Crada sK3aMeHa

IK-1.1,
MK-1.2,
IK-1.3,
IIK-5.1,
IK-5.2,
I1K-5.3

Wroro no pazneny

Hroro 3a CEMECTpP

18

54/18U

104,1

OK3aM€H,Kp

Hroro no JAUCHUIIIINHE

18

54/18U

104,1

KypcoBas paboTa,
9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX  BMJOB y4eOHOHW pa®OThl B KayecTBe
00pa30oBaTeNbHBIX TEXHOJOTWH B TMPEMOAABaHUU AMCUUIUIMHBI «lIporpamMmHOe obecneueHue
CHCTEM 3JIEKTPOCHAOKEHMS» HCIHOJIb3YIOTCS TPAJAULUOHHAS U MOAYJIBHO-KOMIETEHTHOCTHAS
TEXHOJIOTMH.

Ilepenaua HeOOXOQMMBIX TEOPETUYECKUX 3HAHUH M (HOPMUPOBAHME OCHOBHBIX
npeiactaBieHuid 1o kypey «lIporpammHOe oOecniedeHHE CHCTEM  DIJIEKTPOCHAOKEHMS»
IPOMCXOIUT C UCTIOJIB30BAaHUEM MYJIBTUMEAUHHOTO U IPOrPAMMHOI0 0OecIeYeHusl.

Jlekuuy TPOXOJAT B TPaTUIHOHHON (opme, B QGopMme JIEKUMH-KOHCYIbTALUN U
npobnemMHbIX Jekuuil. Teopernueckuit Marepuan Ha NOpPOOJEMHBIX JICKLUAX —SIBIISETCS
pe3yJbTaTOM YCBOCHHUS IOJY4Y€HHOH MH(OpPMAIMH TOCPEICTBOM IMOCTAHOBKH MPOOIEMHOTO
BOIIpOCa M TOUCKA IyTed ero pemeHus. Ha Jekuusax — KOHCYNbTALMAX H3JI0KEHHE HOBOIO
MaTepuaja COIPOBOKIAETCA IIOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEW B IIOMCKax OTBETOB Ha 3TH
BOIIPOCBI.

[Ipu npoBeneHNN NPAKTUYECKUX 3aHATHUSIX MCHOIb3YIOTCS paboTa B KOMaHJE U METO]IbI
IT.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYACHTOB B IPOILIECCE NOATOTOBKU JOMAITHUX
3aJaHul, NP PELICHUH 3a]a4 Ha NPAKTHUYECKUX 3aHATHAX, IIPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam 1 UTOTOBO aTTECTAIUH.

6 YueOHO-MeTOIMYeCKOE 00ecnedeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCcsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. ManadeeB, A. B. IIporpammHoe oOecredeHHEe CHCTEM 3JIEKTPOCHAOKEHUSI.
HWccnenoBanre W MOJCITUPOBAHUE CHCTEM DJJIEKTpPOCHAOXeHus . ydeOHoe mocobue / A. B.
Managees, O. B. I'azuzosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 a5neKTpoH. OMNT. JUCK
(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124
005/1478.pdf&view=true (mata oOpamenus: 22.06.2022). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. IlanoBa, E. A. Pacuer u aHanu3 ycTaHOBUBIINXCS M MEPEXOJHBIX PEKUMOB CHCTEM
snekTpocHabxkeHus | yueonoe mocobue / E. A. ITanosa, O. B. T'azuzora ; MI'TVY. - Marauroropck
: MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137
682/3295.pdf&view=true (mara oOpamenus: 22.06.2022). - Makpooobekr. - Tekcr
AJIEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Jlunaii Bb.P., KommpioTepHble MOIETH HIEKTPOMEXaHWYECKUX cHUCTeM. Mopaenu
OCHOBHBIX KOMITOHEHTOB 3JIeKTpoMexanndeckux cucrem / Jlumaii b.P. - M. : U3natenbckuit oM
MDBMU, 2019. - ISBN 978-5-383-01351-9 - Tekcr : anekrponnsiii // DBC "KoncynbTanT crynenTa”

[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013519.html (nara
obpamienus: 22.06.2022). - Pexxum 10CTyma : 10 MOAMKCKE.



https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124005/1478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124005/1478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137682/3295.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137682/3295.pdf&view=true
https://www.studentlibrary.ru/book/ISBN9785383013519.html

2. KonecuukoB A.A., HoBble TEXHOJNOTHH MPOEKTUPOBAHUS COBPEMEHHBIX CHCTEM
yIpaBJIeHUs MpolieccaMu renepupoBanus snekrposHeprun /| A.A. Komecuukos, I'.E. Becernos,
A.A. Ky3emenko - M. : Uznatensckuii mom MOU, 2016. - ISBN 978-5-383-01015-0 - Tekcr :
snektpounsi /I DBC "KoncynpTant  crymeHta" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383010150.html (nara oopamenus: 22.06.2022). -
Pexum noctymna : 1o nojmnucke.

3. [NankoB, b. B. DnekTposHepreTnyeckrue CUCTEMBI U ceTH. TOKH KOPOTKOTO 3aMBIKaHUS
. yueOHHK M npakTuKyM 171 By30B / B. B. Tlankos, B. 10. Bykonos. — 3-e u3j., ucmop. u 01, —
Mocksa : MzparensctBo HOpaiit, 2020. — 353 c. — (Bsicmiee o6paszoBanme). — ISBN
978-5-9916-8148-3. — Tekcr : onekrponnbii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452082 (marta obpamienus: 24.09.2020).

4, Pycuna, A. I'. PeXUMBI 3JIEKTPUYECKUX CTAHIIUN U AJICKTPOIHEPTETUUCCKUX CHUCTEM !
yuebHoe mocobue s By3oB / A. I'. Pycuna, T. A. ®ununmnosa. — Mocksa : M3aarenbeTBo
IOpaiir, 2020. — 399 c¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-04370-9. — Teker :
anekTpouHbiil // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/453167 (nara oOpamieHus:
22.06.2022).

5. DJEeKTpO’HEPreTUUECKUe CHCTEMbl. BcepeXKMMHBIA MOIENUPYIOUN  KOMILIEKC
peanbHOro BpeMeHH : ydeOHoe mocobue st By30B / M. B. AumpeeB [u ap.] ; OTBETCTBEHHBIN
penaktop M. B. AnapeeB. — Mocksa : MznatensctBo Opaiit, 2020. — 115 ¢. — (Bwicmiee
obpazoBanue). — ISBN 978-5-534-10916-0. — Tekcr : anektponnbiii // DBC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/454516 (nara oopamenwus: 22.06.2022).

6. JIpikuH, A. B. DiekTposHepreTHuecKre CUCTEMbI U CETH © yueOHUK it By30B / A. B.
JIsikuH. — MockBa : UznatenbctBo FOpaiit, 2020. — 360 ¢. — (Bsicmiee oopa3oBanue). — ISBN
978-5-534-04321-1. — Tekcr : onekrponubii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/451023 (nara obparenus: 22.06.2022).

7. baptonomeii, 1. Y. Dnekrposnepreruka: MHPOpPMAILIMOHHOE OOECIIEUYEHUE CHCTEM
yrpaeieHus | ydeOHoe mocobue s By3oB / I1. U. Bapronomeit, B. A. Tammua. — Mockaa :
N3znarensctBo FOpaiit, 2020. — 109 c¢. — (Bsiciiee o6pazoBanue). — ISBN 978-5-534-10914-6.
— Texkcr : snekrponnsiii // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/453346 (mara
obparenus: 22.06.2022).

8. Bompochl yrpaBiieHHs] IKCIUTyaTallHOHHBIMH DPEXHUMaMH TPOMBIIUICHHBIX CHCTEM
AIIEKTPOCHA0KEHUS ¢ COOCTBEHHBIMU UCTOYHMKAMHU 3JIEKTPUUECKOM 3HEpruu : MoHorpadus / A.
B. Managees, A. B. Bapranosa, E. A. I[lanoBa, O. B. T'azuzoBa ; Maruutoropckuii roc.
texHnyeckuid yH-T uMm. I'. M. Hocoa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1652-4. - 3arm. c¢ Turtyn. okpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533
539/4098.pdf&view=true (mata oOpamenus: 22.06.2022). - Makpooodbekr. - Tekcr
ANIEKTPOHHBIN. - CBefeHus gocTynHbl Takke Ha CD-ROM.



https://www.studentlibrary.ru/book/ISBN9785383010150.html
https://urait.ru/bcode/452082
https://urait.ru/bcode/453167
https://urait.ru/bcode/454516
https://urait.ru/bcode/451023
https://urait.ru/bcode/453346
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533539/4098.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533539/4098.pdf&view=true

9. Kypnan «BecTHUK IOYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive (mara obparenus: 22.06.2022).

10. XKypnan «DIeKTpOTEXHHYECKHE CHCTEMBbI M KoMIuieKch» http://esik.magtu.ru/ru/
(mata obpamenus: 22.06.2022).

11. Kypnan "BectHuk HMBaHOBCKOTO  TrOCyIapCTBEHHOTO  IHEPreTUYECKOIO
vaurencuTeTa' httn:/hectnik icnii rii/taxnnoamv/term/102# (mara adnarmeaua: 22 NA 20122)

B) MeTouueckue yKazaHus:

1. ManadeeB, A. B. IIporpammnoe oOecliedeHHE CHCTEM 3JICKTPOCHAOKEHUSI.
HccnenoBanre M MOJAETUPOBAHUE CUCTEM JJIEKTpocHaOxeHus : ydebHoe mocobue / A. B.
Managees, O. B. I'azuzosa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 35exTpoH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124
005/1478.pdf&view=true (mara oOpamenus: 22.06.2022). - Makpoodsekt. - Tekcr
AIIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpox neiicTsus

JIMLCH3UH

MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021

Professional(m1st ki1accoB)

MS Windows 7 Professional |, 757.17 o1 27.06.2017 27.07.2018

(7151 KI1aCCOB)

MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpovHO

7Zip CBOOOHO pacIpoCTpaHsIeMOe OECCPOUHO

Calculate Linux Desktop Xfce [cBob6omHo  pacmpocrpaHsemoe 0ecCcpoUHO

Linux Calculate l(if 860HH0 PacipocTpanseMoe OeccpouHo

FAR Manager ;}3860)1% pacrmpocTpaHsieMoe SecopouHo

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanue kypca Cchuika

OnekTpoHHass 0a3a TEpPHOAWYECKUX u3AaHui East
View Information Services, OO0 «MBUCy
HamumonansHas uH(popMalmoHHo-aHanutudeckas|URL:

cucreMma —  Poccwiickmii  mHIekc — Hayunoro|https://elibrary.ru/project
uutuposanus (PUHIL) risc.asp

IMouckoBas cucrema Axanemusi Google (Google|URL:

Scholar) https://scholar.qoogle.ru/
WNndopmannonnas cucrema - Ennnoe okHo nocryna k|URL:
HH()OPMAIMOHHBIM pecypcam http://window.edu.ru/

https://dlib.eastview.com/



https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124005/1478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124005/1478.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

®denepanbHOE roCyIapCTBEHHOE 010/ DKETHOE
ydpexaeHue «DenepanbHbIi UHCTUTYT
IIPOMBIIIUICHHON COOCTBEHHOCTHY

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

URL:
http://wwwl.fips.ru/

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

1. Y4eOHble ayauTOpUM [UISI TPOBEACHUS MPAKTHYECKUX 3aHSATHH, TPYIIOBBIX H
WHAUBUIYAIbHBIX KOHCYJIBTAIHMA, TEKYIIIETO KOHTPOJIS U POMEKYTOYHON aTTECTAIUH - IOCKA,
MYJIbTUMEAUUHBIA IIPOCKTOP, FIKPaH.

2. Tlomemenuss UIsi CaMOCTOSTENBHOW pabOThl OOYYAIOMIMXCS - TEPCOHAIBHBIE
KomIbioTephl ¢ maketom MS Office, Beixomom B MHTEpHET U C JAOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Ilomemenue miusg XpaHeHHsT U TPOPHIAKTHYCCKOTO OOCTY)KUBAHHUS y4eOHOTO
000pyIOBaHUS - CTEIUTAXKH, CEH(BI 1151 XpaHEHHUS Y4eOHOTO 000PY/IOBAHHMS.


http://www1.fips.ru/

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4yeOHO-MeTOoAUYeCKOe o0ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucuumumne «IIporpaMMHoe oOecrieueHre CUCTEM IIEKTPOCHA0KEHUS
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00yUYaroluXCsl.

AynuropHas caMOCTOsITeNIbHAs padoTa CTYI€HTOB IIPEATIONAraeT PEIEHUE KOHTPOJIbHbBIX
3a]a4 Ha IPAKTUYECKUX 3aHATHSIX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

Ayoumopnas xoumpoavnas paboma Nel - Pacder yCTaHOBHUBIIMXCS PEKHUMOB
AIEKTPOIHEPIETHUECKUX CUCTEM U CUCTEM 3JIEKTPOCHAOKEHHUS

BapuanTt Ne 1

1. Knaccudukanus MeToJ0B pacyeTa yCTaHOBUBIIMXCS PEKUMOB.

2. OmnpeneneHye HaPsHDKEHUH B y3J1ax MPU U3BECTHOM TOKOPACIIPEIETICHHUH.

3. OmnpezneneHue MOIIHOCTEM W MOTEPh MOIIHOCTH B BETBSIX IIPU H3BECTHBIX
TOKOPACHPEICIICHUN U HAPSYKEHUAX B y371aX. YUET CTATUYECKUX XapaKTEPUCTUK HArPy3KHU.

Ayoumopnas  koumponavnas paboma Ne2 - PacueT TeEpeXOIHBIX PEKHMOB
AJIEKTPOIHEPTETUUCCKUX CUCTEM U CHCTEM AJICKTPOCHAOKCHHS

Bapuant Ne 2

1. BekropHble auarpaMMbl CHHXPOHHBIX T'€HEPATOPOB TPU CHHXPOHHOH padoTe C
SHEProCUCTEMOH.

2. Teopus ycroitunoctu A.M. Jlsnynosa. Merop JlsnyHoBa.

3. IHIyKTHBHOE CONPOTUBIIEHNE CHHXPOHHOW MaIllMHbl 00paTHON MOCIIE0BATEIbHOCTH.

Ilpumepnvie unousudyanvnuie 3a0anusn (H3):

Hnousuoyanvnoe 3a0anue Nel

[To ympoiieHHOW cXeMe DIEeKTPHUYECKONH CEeTH BBINOJHUTH pPacueT YCTaHOBMBILIETOCS
peXMMa METOJIOM Y3JIOBBIX HANpspKeHWH. [IpUHATH 3aaHne HArpy30K HEM3MEHHBIMH TOKAMH.
[ToMrMO TOKOB W HANpSHKEHUHM, PACCUUTATh IMOTOKOpACHpeeNieHne W TMOTePH MOIIHOCTH.
Martpuiry y3JIOBBIX POBOJUMOCTEH MOJYYUTh aHATUTUYCCKU U TI0 CXEME 3aMeIeHUs, CPABHHUTH
pe3yIbTaTHI.

Bapuant Nel
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HomunaneHoe nanpsixenue cetu — 220 kB.

Hnousuoyanvroe 3a0anue No2

BBIOTHUTE pacyeThl, aHANOTUYHBbIE YyKa3aHHBIM B HMHIWBHUIyadbHOM 3amaHund Nel,
MOJIB3YSCh METOJIOM KOHTYPHBIX TOKOB. CpaBHUTH pe3yiabTaThl. MaTpuily KOHTYPHBIX
COTPOTHUBIICHUN TMONYYUTh AHATUTUYECKH M TIO CXEME 3aMEIICHHs; CPaBHUTH IOIYYCHHBIE
MaTpPHIIBL.

Hnousuoyanvrnoe 3adanue Ne3
BoeInmomHUTE pacyeThl, aHANOTUYHBIC yKa3aHHBIM B HMHIWBHIyadbHOM 3amaHund Nel,
MOJIE3YSCh YPAaBHEHUSMHU COCTOSIHHS B 000OIICHHBIX mapamerpax. CpaBHUTH Pe3yIbTaThI.

Hnousuoyanvroe 3a0anue Nod

[To ympoimieHHON cXxeMe DJIEKTPUYECKOW ceTu (CM. paHee) BBHIIOTHUTH pacyer
YCTAHOBUBIIETOCS PEKAMa METOJIOM TIPOCTOM WTEepallid, WCIOJIb3ysS 3aJaHue Harpy3oK
HEU3MEHHOW MOIIHOCTHIO. YPAaBHEHHsI COCTOSHUSI COCTaBUTh METOJOM Y3JIOBBIX HAIPSHKCHUU.
CocTaBuTh TpaduK CXOIUMOCTH. BBISBUTH, Ha KAKOW HWTEPAlUU JIOCTHTACTCS CXOIUMOCTb.
YBenuuuTh HArpy3KH B cXeme B 2 pa3a; B 3 pa3a. BHIMOIHUTH aHATH3 CXOAUMOCTH.



Hnousuoyanvroe 3aoanue Ne5

[To ympomeHHOW cXeMme DIEeKTPUYeCKOW ceTh (CM. paHee) BBIMIOJIHUTh pacyeT
YCTAaHOBUBIIETOCS PEXUMa METOAOM 3eijens. YpaBHEHUS COCTOSHHUS COCTaBUTh METOJIOM
y370BbIX HanpspkeHuil. CocTaBUTh TpaduKk CXOAUMOCTH. BBIIBUTH, Ha KaKOH HWTepanuu
JIOCTUTAETCS CXOJUMOCTh. Y BETUUUTh HArpy3Ku B cXxeMe B 2 pa3a; B 3 pas3a. BelnmonHuTh ananus
cxonuMmocTd. CpaBHHUTH Pe3yibTaThl C TOJYYECHHBIMH TIPU BBITOJTHCHUH HWHIAWNBUIYATLHOTO
3agaHust Ne3.

Hnousuoyanvrnoe 3adanue Nob

[lo ympoiieHHOW cXeme 3JIEKTPUUECKOM ceTh (CM. paHee) BBIIOJHUTh pPacyeT
YCTAaHOBUBIIETOCS peXHWMa MeToAoM HpIOTOHA TEpBOro mOpsKa. YPaBHEHHUS COCTOSHHS
COCTaBHUTh METOJIOM Y3JIOBBIX HanpspkeHUH. COCTaBUTh rpaduK CXOAUMOCTH. BEISIBUTE, Ha KaKOH
WUTEpaIuy JOCTUTAETCS CXOJIMMOCTh. YBEIWYUTh HArpy3kd B cXemMe B 2 pasza; B 3 pasa.
Brimonnute ananu3 cxogumocTtd. CpaBHUTH pe3yJIbTaThl C MOJYYCHHBIMHU TPU BBIOJIHEHUU
WHIUBHUIYAIbHBIX 3a1aHuii Ne3 u No4. MI3sMeHUTh HadaJIbHOE MPUOIMKEHIE U BHOBD BBITIOJHUTH
aHanmu3 cxoauMocTH. ClenaTh BBIBOIBI.

Hnousuoyanvnoe 3a0anue Ne7
HccnenoBanue peXMMOB aCHHXPOHHOIO XOJla U PECHUHXPOHU3ALUUU IPOMBIIUIEHHBIX
TeHEPATOPOB C IMOMOIILI0 OPUTHHAIILHOTO porpammHoro obecrieueaust «<KKATPAH».

Hnousuoyanvroe 3adanue No§

PacueTr mepexoiHBIX PpPEKHMOB  caMoO3allycka AaCHHXPOHHBIX  JIBUTatejed B
MPOMBINIICHHBIX CHUCTEMaX AJICKTPOCHAOXKEHHS C TOMOIIbI0 OPUTHHAIBHOTO MPOTrPAMMHOTO
ob6ecnieuenuss «KKATPAH» (cm. npunoxxenwue 1).

Hnousuoyanvroe 3adanue Ne9
HccrnenoBanue peXUMOB AaCHHXPOHHOTO XOJa M PECHHXPOHHM3AIMH CHHXPOHHBIX
JBUTATENEH ¢ MOMOIIBI0 OPUTHHAILHOTO porpamMmHoro odecneuenus «KATPAH».

Hnousuoyanvroe 3aoanue Nel()

HccnenoBanue nMepexoIHbIX PeKIMOB TPOMBIIIICHHBIX CUCTEM 3JIEKTPOCHAOKEHHSI TIPU
BBIX0JIE COOCTBEHHBIX AJIEKTPOCTAHLUN Ha pa3JelibHyI0 paboTy ¢ MOMOIIbIO OPUTHHAIBLHOTO
nporpamMmmHoro obecrneuenust «KATPAH».

Hnousuoyanvroe 3a0anue Nel |

HccnenoBanue BIUSHUS KOHQUTYpALIMU CUCTEMBI DIIIEKTPOCHAOKEHHSI HA TapaMeTphbl
aBAPUHHBIX PEKUMOB MPOMBIIIIEHHBIX CUCTEM DJIEKTPOCHAOKEHHS C TIOMOIIBIO OPUTHHAIBHOTO
nporpamMmmHoro obecrneuenuss «KATPAH».

HUnousuoyanvroe 3aoanue Nel2
HccnenoBanue BIMSHUS 3arpy3Kd reHepaTtopa M ero kodd@uimeHta MOIIHOCTH Ha

TUHAMHYECKYI0 YCTOMYMBOCTH C TOMOIIBI0 OPUTHHAIHHOTO MPOTPAMMHOIO OOecTeueHus
«KATPAH».

Kypcosas pabora BeIoIHAETCA 00yUYarOIIUMCS CAaMOCTOSITEIBHO 0] PYKOBOJICTBOM
npenojasaress. [Ipy BbIMONIHEHNHN KypCcOBOH pabOThl 00yUaroIMICs TOHKEH OKa3aTh CBOE
yMeHHe paboTaTh ¢ HOPMAaTUBHBIM MaTE€PHAIOM U JPYTUMHU JUTEPAaTyPHbIMU HCTOYHUKAMU, a
TaKXe BO3MOKHOCTh CUCTEMATU3UPOBATh M aHAIM3UPOBATh (PAKTUYECKHUI MaTepral 1
CaMOCTOSITEJIbHO TBOPYECKH €r0 OCMBICIINBATh.

B Hauane nzydeHus TUCHMILIMHBI IPEMOAAaBATENb MPeJlaraeT 00y4aonmMcs Ha BBIOOD
nepeyeHb TeM KypcoBbIX paboT. OOyyaronuiicss CaMOCTOSITEILHO BHIOMPAET TEMY KypCOBOM
pabotbl. CoBnajieHue TeM KypCOBBIX pabOT Yy CTY/I€HTOB OJIHOW y4eOHOM IpyIIIbl He



JONyCKaeTcsl. Y TBEP)KACHUE TEM KYPCOBBIX pabOT IPOBOAUTCS €KEr0THO HA 3aCCJaHUU
Kadeapel.

[Tocne BBIOOpa TEMBI IpeToAaBaTelb (OPMYIUPYET 33aJaHUE 110 KypCOBO paboTe u
PEKOMEH/IyeT NIEPEYCHb JIUTEPATYPHI JIJIS €€ BHITOJIHEHHS. VICKITFOUNTENTbHO BAXKHBIM SIBIISICTCS
HUCITIOJIB30BAaHUC I/IH(i)OpMaL[I/IOHHBIX HCTOYHHMKOB, a MMCHHO CUCTCMBI «I/IHTepHeT», 4qTO AacT
BO3MOXKHOCTh 00y4JaronIiumMcs 001ee TIOJTHO M3JI0KUTh MaTepHal 1o BEIOPAHHOM UM TeMe.

B nporuiecce Hanricanust KypcoBO# pabOThI 00YJarONIHIICS TOJDKEH pa3o0paThes B
TEOPETUYECKHUX BOIPOCAX U30PAHHOHN TEMBbI, CAMOCTOSTEIILHO MIPOAHATM3UPOBATh TPAKTHYCCKHUH
MaTepuai, pa3odpaTh © 000CHOBATH MPAKTUICCKUE MPEATIOKEHUS.

[IpenonaBarens, MpoBepHUB pabOTy, MOXKET BO3BPATHTH €€ JUIs JOPAOOTKHA BMECTE C
IINCHbMCHHBIMU 3aMCHYaHUAMU. CTYI[GHT JOJDKCH YCTPAHUTD MOJYUCHHBIC 3aMCYaHHA B
YCTaHOBJICHHBIH CPOK, TIOCIIE Yero paboTa OKOHYATEILHO OIICHUBACTCS.

KypcoBas pabora nomxsa 061Th 0opmiieHa B cootBeTcTBur ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, CoJepKaHue, 00IIre MpaBuiia BBITOTHEHHS U
o opMIICHUS.

[TpuMepHBIii IepedeHb TeM KYPCOBBIX padoT U IPUMED 3aaHus IPEJICTABICHBI B pa3/ielie
7 «O1ieHOYHbIE CPEACTBA JUIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallm».



MNMPUJIOKEHUE 2
(o0s3aTeNBHOR)

OHeHO‘lHBIe cpeacrea AJisi MPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTallum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Kon
WHIUKATOP
a

WNuaukaTop qoCTMXEHUS KOMIIETSHITNT

OLeHoYHbIE CpelCTBa

IIK-1: Cnioco0eH caMOCTOATEIBbHO BBINOJHATH HCCIeI0BAHNSA, OLEHHBATH PUCK U ONpeIe/siTh Mephl 10 00ecneyeHHI0 0e30MaCHOCTH pa3padaThiBaeMbIX HOBBIX
TEXHOJIOTHIi, 00beKTOB NPO(hecCHOHAIbHOM 1eITeJIbHOCTH

IK-1.1

Omnpenenser oJ1 PYKOBOJICTBOM
CIIEIUAJINCTA Ooiee BBICOKOM
KBaJIM(DUKALIUU cojiepkaHue u
TpeOoBaHUs K pe3ynbTaTam
HCCIEAO0BATENBCKON, MPOEKTHON U HHOU
JEITEIBHOCTH obyJaronuxcs 1o

nporpamMmam Oakanaspuata u (wnm) JIIIT
Ha OCHOBE M3yUYCHHS TCHICHLUH Pa3BUTHUS
COOTBETCTBYIOILIEH 00JacTH HAY4YHOTO
3HaHUSA,  3alpoCOB  pbIHKA  Tpyna,
o0Opa3zoBaTeibHBIX  MOTpEeOHOCTEH U
BO3MOXXHOCTEH oOyuaromuxcs o
nporpammam OakanaBpuata u (vm) JIIIT

Bonpoce! Aj1st npoBegeHNs IPOMEKYTOYHOH ATTeCTALNU

CxeMbl 3aMeIICHNS] CHHXPOHHBIX MAIINH MPSIMOH MOCIIEA0BATEILHOCTH.
XapaKTepUCTHKHU PETYIATOPOB TYpOHH.

PerynupoBanue Bo30y»IeHNSI CHHXPOHHBIX MAIlINH.

CucTeMsl peryIupoBaHus TypOuH.

[lepBUYHBIE 1 BTOPUYHBIE PETYISATOPHI YACTOTHI BPAIICHHSI.
[IponopunoHanbHOE ¥ CHIIBHOE PEryJIMPOBAHHE BO30YKICHHS.

CraTuyeckue XapakTEePUCTHKH PETYIIATOPOB CKOPOCTH U BO3OYXKICHHUS.
CxeMbl 3aMelIeHs] CHHXPOHHBIX MallMH OOpaTHOM MOCIeJ0BaTeIbHOCTH.
[TocTpoeHne BEKTOPHBIX AUArpaMM MPU UCCIIEJOBAHUH MEPEXOJHBIX PEKIMOB.
O060011eHHBIN BEKTOP Tpex(})a3HOM CUCTEMBI.

IIpumepHBIil mepeyeHsb 3a1a4:

s npuBeneHHOM cXeMBI AIIeKTprudecKoi cetu HanpsbkeHueM 500 kB paccunrtats mapameTpsl pexxumMa METOI0M
y3JI0BBIX HanpspkeHui. [IprHATE crioco0 3a1aHus Harpy3KH — HEU3MEHHOW MOIITHOCTHIO (Ha OCHOBE YKa3aHHBIX Ha CXeMe
Y3TIOBBIX TOKOB). [[JIsl perenus ypaBHEHUST COCTOSIHHAS UCIIONB30BaTh MeTo 1 3evnenst. 31C BeTBel NpUHATH PaBHBIMH

HYIIIO.

VY enbHbIe CONMPOTUBACHUS TMHUN TPUHATH 0=0,05 OM/kM, X0=0,3-0,4 Om/kM.




Kon

nHauKarop | MHauUKaTop JOCTUKEHHS KOMIIETEHIIUH OneHoYyHbIE CpeCTBA
a
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[K-1.2 BreimonHseT nopydeHus Mo opraHu3anuu Bonpoce! AJis1 npoBeaeHNs POMEKYTOYHOH ATTeCTALNH

Hay4YHO-UCCIIC/IOBATENBCKON, TPOCKTHON — VY4er KOMIUIEKCHBIX K03(h(UIMEeHTOB TpaHchopManuyu B YpaBHEHHH COCTOSHUSI Ha OCHOBe 3akoHOB Oma u
U MHOH JieATeNbHoCTH oOydaromuxcs 1o | Kupxroda npu BBEJIECHUH B CXEMY 3aMENIEHHs WICAIbHBIX TPAHC()OPMATOPOB.
nporpammam Oakanaspuara u (nim) JATII1 —  Yyer KOMIUIEKCHBIX KO3(PUIIeHTOB TpaHCHOpMALK BBEIEHHEM B CXEMY JONOJIHUTEIbHBIX 33/Ial0IIHNX TOKOB.

— Yyer HAMarHWYMBaHU U MOTEPH B CTAIM TpaHc(opMmaropa, mpeacTaBieHHoro I'-00pa3Hoi cxeMoii 3aMeleHusl.

— MoIHOCTH reHepaTOPHBIX BETBEH, ONpeaensieMble 0000IEHHBIMU TapaMeTpaMH CXEMBbI 3aMEILCHHS.

— Meron uCKIIOUEHHsI KOHTYPOB rpada.

— Mertoz onpenensonmx BeIUYHIH.

— Jlmaxontuka. Knaccudukauys MeTo10B TUAKOITHKH.

— JleneHue Ha MOJCXEMBI yaJ€HUEM BETBEH, CBS3BIBAIOIINX MOACXEMBI, IIPU 3aMEHE MX 3aJAI0IIMMHU TOKaMHU B
CIIydae, ecliv IOICXEMBI UMEIOT OOIIYIO TOUKY.

IIpumepHBIii IepevYeHb:

Jnst mpuBeIeHHOM CXEeMBI SIEKTPUIECKON CETH PACCUUTATh apaMeTPhl PeKHMa METOI0M KOHTYPHBIX TOKOB.
OnpenenuTts NOTEPH MOLTHOCTH B ceTu. Hanpsbkenue ncrounuka nutanus — 220 kB. 9/1C BeTBeii NpuHATH paBHBIMU
HYJIIO.




Kon

uHaukatop | WHaukatop MOCTHKEHUS] KOMIIETCHIIMU OLieHOYHBIE CpPeICTBa
a
VY aenbHble CONMPOTUBACHUS TMHUH TpUHATE [0=0,05 OM/kM, X0=0,3-0,4 OMm/KkM.
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IK-1.3 Beinonssier nopydeHust 1o opraHu3anuu IIpumep 3agaHus Mo TeMe KypcoBoii padoThI:

HAay4YHBIX  KOH(EPEHIUH, KOHKYPCOB
MPOCKTHBIX U HCCIIEIOBATENILCKUX PaboT
oOyJaronuxcs

PacueT napameTpoB yCTaHOBHUBILETOCS PEXHMA BBIOJIHUTH UCHOJIB3YS:

1. Metox y3/10BBIX HamnpsDKEHHH (MaTpHUIly Y3JOBBIX NPOBOAMMOCTEH MOJMYYHUTh AHAIWTHYECKH U IO CXEMe
3aMeUIeHMsI, CPABHUTH PE3YIIbTATHI).

2. MeToJ KOHTYpHBIX TOKOB (MAaTpHUIly KOHTYPHBIX CONPOTHBIICHHH IOJyYUTb AHAJIUTHUYECKH U IO CXEME
3aMelICHUs; CPABHUTDH MTOJTyYEHHBIE MATPHULIBI).

3. Meron mpocroii uTepanuu (COCTaBUTh TpaQHK CXOJAMMOCTH, BBISIBUTH, Ha KaKOH HTEpaIlH JOCTHIAeTCs
CXOIMMOCTB).

4. Meron 3eiinens (cocTaBUTh TpayiK CXOAMMOCTH, BBISIBUTh, HA KAKOW UTEPALIUH JOCTUTAETCS CXOAMMOCTB).

5. Merogom HreloToHa mepBoro mopsiika (COCTaBUTh TI'padUK CXOJMMOCTH, BBISIBUTh, HA KAaKOW HTEpaIH
JIOCTUTAETCS CXOAUMOCTB).

Pacder cTaTndecknx XapaKTepUCTHK IBUTATEISI BHITTOJIHATE TIPH K03 durmentax 3arpy3ku 0,2 u 1 mpu BEHTHIATOPHOM
Y TIOCTOSTHHOM MOMEHTaX COIPOTHBIICHUS Ha BaIy.




Kon
uHaukatop | WHaukatop MOCTHKEHUS] KOMIIETCHIIMU

a

OreHOYHBIC cpe€acTaa

CraTu4ecKylo yCTOHYNBOCTh ACHHXPOHHOTO JBUTATENS BEITIOTHUTE Mpu Kodddummentax 3arpy3ku 0,1 u 0,9 mo
aKTUBHOUN MOIHOCTU. CTATHYECKYIO YCTOHYUBOCTH CHHXPOHHOTO JIBUTATEIS BBITIOJIHUTH MPU KO UIIMEHTAX 3arPy3KH

0,1 u 0,9 o akruBHOM MorHOCTH U 0,1 1 0,5 O peaKTUBHOM.

CraTu4ecKyro yCTOMYMBOCTE CHHXPOHHOTO T€HEpaTopa MpHy MapauiebHON paboTe ¢ JHEPrOCUCTEMOM  BBITIOIHUATH TIPU
koaduimentax 3arpy3ku 0,1 u 0,9 mo akruBHO# MomHocTH U 0,1 1 0,5 MO peaKTUBHOM.

JMHaMUueCcKyI0 U pe3yIbTHPYIOILYI0 YCTOMYMBOCTh CHHXPOHHBIX T€HEPATOPOB U ABUTATENICH BBIIOIHUTD IIPU
Pa3INYHON AIIEKTPUIECKON yIalleHHOCTH OT 3Heprocuctemsl (Touku K1, K2, K3).
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Pacder mynkToB 3 — 7 BemodHsercs B mporpamme «KKATPAH».




Kon
WHJUKATOP
a

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OreHOYHBIC cpe€acTaa
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Texauueckue XAPAKTCPUCTHUKU ACUHXPOHHBIX I[BHFaTCHeﬁ




Kon
HWHJUKATOP
a

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OreHOYHBIC cpe€acTaa
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IIK-5: Cnioco0eH ynpaBJISITh pe:KMMOM PaGoThl IHEPTrOCHCTEMBI, JJIEeKTPHUYECKON CeTH, CHCTEMBbI JJ1eKTPOCHAGKEHH S

[IK-5.1

BreimonHsSeT  OmEHKY ~ TEKymero - u
MIPOrHO3HPYEMOTO

JJIEKTPOIHEPTreTHUECKOT O pexuMa
9HEPrOCHUCTEMBI C LEJbI0  MPUHATHS
pelieHns O  peanu3aluud  Mep 10
MOJIEPKAHHIO YacTOTHI, BEJIMYHMH
MEePETOKOB aKTUBHOW MOIIIHOCTU, TOKOBOU
Harpy3Kky JUHUA ¥ JAOMYCTUMOTO YPOBHA
HanpsHKEHUs, MHUHHUMAaJIEHOTO
HEO0XO0IUMOTO pesepBa AKTHBHOHN
MOIITHOCTM U MeCTa €ro pa3MeLICHus;
ompeneneHus odbeMa U IPPEKTUBHOCTH

BOHpOCbI AJISL IIPOBEACHUS l'[pOMe)KyTO‘lHOﬁ aTreCTalmu

—  JlenmeHue cxeMbl Ha MOJCXEMbI Pa3pe3aHrueM BETBEU C BBIICICHUEM U30IMPOBAHHBIX MOACXEM.

—  3ajgaya 5KBUBaJICHTUPOBAHUSA 3IEKTPUUECKUX CUCTEM.

—  Kpurepuu 5KkBUBaNICHTHOCTH.

—  DneMeHTapHbIE SKBUBAICHTHBIC IPEOOPa30BaHUS AIEKTPUIECKON CHCTEMBI.

—  DKBUBaJCHTUPOBAHUE HA OCHOBE JIMHEIHOM CXeMbI 3aMelleHus, He coaepxaiiei J[C reHepaTOpHbIX CTaHIUH.
VYuer 3/1C reHepaTopHbIX CTaHLUH.

—  DKBUBaJCHTHUPOBAHHUEC HA OCHOBE METO/a UCKITFOUCHHUS Y3JI0B P WHBAPUAHTHOCTH MTOTEPh MOITHOCTH.

—  BekTopHBIC THArpaMMEBI MAIIIMH TEPEMEHHOTO TOKA.

—  BekTopHBIC qUArpaMMEI SIBHOTIOIIOCHOTO M HESBHOTIOIIOCHOTO CHHXPOHHOTO JIBUTATEIICH.




Kon
HWHJUKATOP
a

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OreHOYHBIC cpe€acTaa

COOTBETCTBYIOIINX YHPaBIISIOIIIX
BO3JICHCTBUH " CO3JIaHne
COOTBETCTBYIOIIUX 3aIucen 00
YIpaBIeHUH AIIEKTPOIHEPTETHIECKUM

PEKUMOM 3HEPrOCUCTEMBI

Pemenne 3agau
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Jlns mpuBeneHHOM CXeMBI dIIeKTpUdecKoit cetn HanpsbkeHueM S00 kB paccuntats mapamMeTphl pexxuMa METOIOM
Y3JI0BBIX HanpspkeHUH. [IpuHAITh ciocod 3apanust Harpy3KH — HEM3MEHHOM MOIIHOCTBIO (HA OCHOBE YKa3aHHBIX HA CXEMeE
Y3JIOBBIX TOKOB). JIJIs pelieHnst ypaBHEHHsI COCTOSIHUS UCIIOJIb30BaTh MeTo 3einens. D/1C BeTBell NPUHATH paBHBIMU

Y aenvHbIE CONMPOTUBIICHUS JIMHUH PUHATH [0=0,05 Om/kM, X0=0,3-0,4 Om/KkM.

IK-5.2

[IpuHMMaeT pemeHus o peasu3aluud Mep
0  TPEAOTBPALICHUIO  Pa3BUTHS |
JUKBUJALMY HapylIEHUs HOPMAaJIBbHOTO
pexuma 3NEKTPUYECKON YacTH
SHEPTOCHCTEMBI U OIIpeIeNIeHHH 00beMa 1
3¢ HEeKTUBHOCTH COOTBETCTBYIOIIHNX
YOPaBISAIONINX ~ BO3AECHCTBUH  IyTEM
BBINIOJTHEHHWA ~ aHalW3a  ONEPATHBHOU

BOHpOCbI AJISl TIPOBEICHUSA HpOMe)KYTO‘lHOﬁ aTTeCTalluu

Marpuubl THIMACHLMI HanpaBieHHOTo rpada. [lopsmok ux coctaBieHus.

3akonsl Kupxroda B marpuunoit popme.

V3a0Boe YpaBHCHUC. qDOpMLI 3alMUCHu U MaTpUllbl, UCTIOJIb3yCMbIC ITPU 3aIIUCH.
KOHTypHO@ YpaBHCHHUC. (DOPMBI 3allMCHU U MAaTpHULbl, UCTTIOJIb3YCMbIC IIPHU 3aIIUCH.
ManI/I]_IBI O606H_IGHHLIX napaMeTpoB U METOABI pacycTa, UCIIOJIB3YIOIUC 3T MAaTPHUIIBI.

Knaccudukanms MeTo1oB pacyera.




Kon
WHJUKATOP
a

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OreHOYHBIC cpe€acTaa

nHpopMaIuu 00 aBapusAX W HEIMITATHBIX
CUTyallUsiX B DHEPrOCHCTEME M OICHKH

TEKYILETO u MPOTHO3HPYEMOTO
AJIEKTPOIHEPTETUICCKOTO pexuma
SHEPTOCHCTEMBI.

—  Ormpenenenne HaNPsHKEHAN B y3J71aX MPH U3BECTHOM TOKOpACTIpeeNICHIH.
—  Ompenenenre MOITHOCTEN W TIOTEPH MOIITHOCTH B BETBSIX IIPH U3BECTHBIX TOKOPACTIPEIEIIEHUH 1 HAIIPSDKEHUSIX B

—  Yyer CTaTH4eCKUX XapaKTEPUCTHK HArPy3KH IPU pacueTe yCTAaHOBUBILHUXCS PEKUMOB.

—  HenocpeacTBeHHOE peIIEHHE OCHOBHBIX YPABHEHHUI COCTOSIHHUSL.
—  Metox paspe3aHusi KOHTYpOB.

IIpumepHblii IepeyeHb 3a1a4:
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st mpuBeieHHOM CXeMBI dleKTprudeckor ceT HanpsbkeHreM 330 kB paccunrtaTs mapaMeTpsl peskuMa METOI0M
Y3JI0BBIX HanpsbkeHuH. [IpuHATh ciocod 3apanust Harpy3KH — HEM3MEHHOM MOIIHOCTBIO (Ha OCHOBE YKa3aHHBIX HA CXeMe
Y3JIOBBIX TOKOB). JIJIs pellieHUsl ypaBHEHHsI COCTOSIHUS UCIIOJIb30BaTh METO TpocToil nrepanuu. 3J]C BeTBel NpUHSTH

PaBHBIMHU HYJIIO.




Kon

uHAnKaTop | MHAMKATOp MOCTHIKEHHS KOMITETCHIINN O11eHOYHBIE CPE/ICTBA
a
VY aenbHble CONPOTUBACHUS TMHUH TpUHATE [0=0,05 OM/kM, X0=0,3-0,4 Om/KkM.
IIK-5.3 Pa3pabateiBaeT MPOTPaMMBI

NEPEKIIFOUYEHUH Ha BEIBOA B PEMOHT U BBOJ
B paboTy DIIEKTPOYCTaHOBOK, OIICHHBAET
TEeKyLIUU u MPOTHO3UPYEMBIN
3JIEKTPOIHEPTreTUIECKUN peXUM
OHEProCUCTEMbI JIsI MPUHATUA PCHICHUA
o JUCTIETYEPCKUM 3asgBKaM 0
pas3pelIeHnH BbIBOAA B PEMOHT U BBOJA B
paboTy  BIEKTPOOOOpPYIOBAHHUS, o
MOIIEPKAHHIO u MOITOTOBKE
3JIEKTPO3HEPreTUYECKOr0  peXuMa  Ha
BpeMs omepauuii o BBIBOAY B PEMOHT U
BBOJly B paboTy, co3maHuio Hamboiee
HaJAeKHOU OIepaTUBHOU CXEMBI,
OLICHUBAET JOCTaTOYHOCTb Mep,
00ecCTeYnBaONINX HAJICKHOCTh PabOTHI
9HEPrOCHUCTEMEI, u co3/1aeT
COOTBETCTBYIOILINE 3anucen 00
yIpaBJICHUH 3NEKTPO3HEPT€TUUECKUM
PEXKUMOM DHEPIrOCUCTEMBI.

IIpumep 3agaHus N0 TeMe KypcoBOii padoThI:

PacueT napameTpoB yCTaHOBHUBILETOCS PEXUMA BBIIOIHUTH UCHOJIB3YS:

1. MeTtox y370BBIX HampsDKEHUH (MaTpHIly Y3JIOBBIX IPOBOAWMOCTEH TONYYUTh AHAIUTHYECKH M IO CXEMe
3aMEIICHUs], CPABHUTD PE3YJILTAThI).

2. MeToJ KOHTYPHBIX TOKOB (MaTpPHILy KOHTYPHBIX CONPOTUBIICHUH MTOIYYUTh AaHATUTHYECKH U IO CXEME 3aMEILEHHS;
CPaBHUTH MOJYYEHHBIE MATPHIIBI).

3. Meron mpoctoil wurepanuu (COCTaBUTH TpadUK CXOAMMOCTH, BBISIBUTH, Ha KaKOH WTEpalul JJOCTUTAETCS
CXOJIMMOCTH ).

4. Meron 3eitnens (cocTaBUTh Tpayik CXOAMMOCTH, BBISIBUTh, HA KAKOW UTEPAIlUH JJOCTUTACTCS CXOAMMOCTB).

5. Meronom HeroToHa niepBoro nopsijka (cocTaBuTh Tpaduk CXOTUMOCTH, BBISIBUTh, HA KAKOW UTEPALIUH JOCTUTACTCS
CXOJIMMOCTB ).




0) Ilopsiniok mpoBeleHUs] MPOMEXKYTOUHOI aTTecTAlMM, NMOKA3aTeId U KPUTEpPHH
OLICHHBAHUS:

[Tpomexxyrounas arrectauusi mo aucuuiuinae «lIporpamMHoe oOecreueHne cHCTEM
JJIEKTPOCHAOKEHUS» BKJIIOYAET TEOPETHYECKUE BOMPOCHI, IO3BOJISIOMIME OICHUTH YPOBEHb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(OPMUPOBAHHOCTH YMEHHH W BIAJCHHUH, NPOBOAUTCA B QGopMe OSK3aMeHa U B Qopme
BBITOJIHEHUS U 3aIUTHI KYpCOBON paOOTHI.

DK3aMeH 0 JaHHOW JWCIMIUIMHE MPOBOJMUTCS B YCTHOH (OpME IO 3K3aMEHAMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3a/1aHMeE.

Ilokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA:

— Ha OLCHKY «OTJIHYHO» (5 6ayuioB) — 00y4aronIuiics: 1EMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
y4eOHOro MaTepuana, CBOOOTHO BBIMOJIHSCT NPAKTUYECKUE 3aIaHus, CBOOOIHO ONEpUPYyET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amna) — oOy4arouuiicss JEMOHCTPUPYET CPETHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTEJIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYAHCHHS IPH aHAJTUTUYECKHUX OTEepaLusiX, epeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIH.

— Ha OIICHKY «YyIOBJETBOPHUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJILHBIX MEPOIPHITHI
JIONYCKAIOTCS OIIMOKH, TPOSBISIETCS OTCYTCTBHE OT/AENBHBIX 3HAaHWH, YMEHHH, HAaBBIKOB,
00yYaromuiCsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMU TIPH UX NEPEHOCE Ha HOBBIE CUTYAIHH.

— Ha OLICHKY «HEeyI0BJeTBOPHUTEJBbHO» (2 Oamia) — o0ydarouuiicss 1eMOHCTPUPYET
3HaHUs He Oosiee 20% TEOPETUUECKOTro MaTepualla, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OLICHKY «HeY/0BJIeTBOPUTeJbHO» (1 6ayn) — oOydaroluiics He MOXET MoKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAIUM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3a/au.

KypcoBass paborta BBIMONHSETCS MOJ PYKOBOJACTBOM IMpemoaBaTelisi, B Ipoliecce ee
HanucaHus o0yJaroUIuiicsi pa3BUBaeT HaBBIKM K HAay4yHOH paboTe, 3aKperisisi U OJHOBPEMEHHO
pacuupsisi 3HaHUS, MOJNydeHHbIe MpH u3ydeHuHu Kypca «l[Iporpammuoe oOecrneueHue cucreM
ANEKTpoCcHaOX)eHUs». [Ipu BRIMOTHEHUN KYpCOBOM pabOoThI 00yJaronuiics T0KEeH TOKa3aTh CBOE
yMeHHE padoTaTh C HOPMATUBHBIM MAaTe€pHallOM U JAPYTUMHU JTUTEPATypHBIMH MCTOYHUKAMH, a
TaKkK€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBAaTh M AHAJIU3UPOBATh (PAKTUYECKUH MaTepuan u
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATb.

B mpomecce namucaHuss KypcoBOW paOOThl OOYYAIOIIMICS TOJDKEH pa3o0paThCs B
TEOPETUYECKHUX BOMPOCAX U30paHHON TEMBI, CAMOCTOSTEIBHO MPOAHATU3UPOBATH IPAKTHUECKUN
MaTepHua, pazoopaTth 1 000CHOBATh MPAKTHYECKUE TTPEITIOKCHHUS.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBOI padoOmbl:

— Ha OIICHKY «OTJIU4YHO» (5 OayioB) — paboTa BBHIIIOJHEHA B COOTBETCTBUU C 3a/IaHUEM,
oOyJaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHHs NpoOieM M 3ajad,
HAXO0X/I€HNS YHUKAJIBHBIX OTBETOB K ITPO0JIeMaM, OLIEHKU U BBIHECEHUS KPUTHUECKUX CYKIECHUI;

— Ha OLIEHKY «Xxopouwo» (4 Oamna) — paboTa BBHIIOJIHEHAa B COOTBETCTBHM C 33/1aHUEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHHUS HE TOJIBKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
UHpOpPMALIMK, HO M HMHTEJJICKTYalbHbIE€ HABBIKM pelICHHs NpoOieM M 3a/1ad, HAXOXKACHUS
YHHUKAJIbHBIX OTBETOB K MpodemMam;



— Ha OIICHKY «yHAOBJIETBOPUTEJbHO» (3 Oama) — paboTa BBIIOJIHEHA B COOTBETCTBHHU C
3aJlaHiEM, OOY4YarolUiicsl MOKa3bIBa€T 3HAHUS HAa YPOBHE BOCHPOM3BEICHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HeYJI0BJIeTBOPHTEILHO» (2 Oajuia) — 3alaHue MPEIo1aBaTelisl BBIIOJIHEHO
YaCTUYHO, B IIPOLIECCE 3AIUTHI pabOThl 00YYaIOIIMNCA JOMYCKAaeT CYLIECTBEHHBIE OIINOKU, HE
MOYKET [10Ka3aTh UHTEJUIEKTyaJbHbIE HABBIKU PEIICHUS IOCTABICHHOM 3a/1auH.

— Ha OILICHKY «HeY/I0BJIeTBOPUTEJLHO» (1 06ayun) — 3aganue mpernoiaBaTesis BBIIOJIHEHO
YaCTUYHO, OOYYaIOLIUIiCs HE MOXKET BOCIPOU3BECTH U OOBSICHUTH COJACPKAHHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalbHbIE HABBIKU PELICHUSI IOCTABJICHHOM 3a/1a4H.



