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IMacnopt ¢oHAA O0LIeHOYHBIX CpPe/ICTB

OIIK-2. CniocobeH pa3pabaThiBaTh
aJITOPUTMbI Y KOMITbIOTEPHBIE
TIPOTrPaMMBl, TIPUTOJHbBIE /ISt
MIPaKTUUYECKOT0 TIPUMEHEeHHs

NO-1omnk-2 AATOpUTMU3UpPYET pelleHune 3a/a4u u
peasii3yeT a/ifOPUTMbI C UCTIO/Ib30BaHUEM MPOrPaMMHBIX

CpeACTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMbl U KOMIbIOTEPHBIE
NpOrpaMMBbl, IPUTOZHbIE /11 TPaKTUUeCKOT 0

IMpUMEHEeHH

[TKoc-1. CriocobeH oCy11eCTBSATh
MOHUTOPHUHT TEXHUUECKOT'0
COCTOsIHUSI 000PYZI0BaHUsT

N -11koc-1. OcCyliecTB/sIET MOHUTOPUHT TeXHUUECKOTO
COCTOsIHUSI 000PY/ZI0BaHUsI TIOZCTAHLIUIA /1IeKTPUYECKUX

o . ceTei
MO/ICTAHLIMM 3/IEKTPUYECKUX CeTel
Tabsmiia 1
dopmMUpyemMsbie OueHouHbIe
MogayJ/ib AUCLUTIIAHBI KOMITeTeHLIUU MaTepua’bl KonunuectBo
W/ UX 4aCTU U CpeJCTBa
[TocraHoBKa 3aaum pacyera
aAat p NupuBrayansHOe 3
HEeCMMMETPUYHBIX Pe)XUMOB
. JlOMalllHee 3aJjaHue
3/1eKTprUecKux ceteid. O630p TecTHDOBaHIe 2
MeTO/IOB pacueTa P
MaTtematruecKkrie MeTo/ibl
VupuBuayansHOe 2
pacueTa HeCUMMETPUYHbIX
JlOMalllHee 3aJjaHue
PEXMMOB 3JIEKTPUYECKUX TeCTHDOBAMME 71
ceTen p
IIporpammsl pacuera NupuBunyansHOe 5
HEeCUMMETPUYHBIX Pe)KUMOB JlOMalllHee 3aJjaHue
5/IeKTPUYECKUX CeTel 6 TectupoBaHue 22
OIIK-2. Cnnocoben
NupuBrayansHOe 10
Pacuetr HeCHMMeTpPUYHBIX pa3pabarbIBaTh
JlOMalllHee 3aJjaHue
pexuMoB B nakete MathCAD aJIFOPUTMBI U TecTHpoBaHHe 29
KOMIIbIOTEepHbIe
MaremaTHueckre MOIeu
90 NporpamMmbl, NpUro/iHbIe WNupvBupyansHoe 10
A/ pacieTa AJIA TIDAKTUYeCKOIro JoMalliHee 3a/iaHue
HeCMMMETPHUYHBIX DEXXMMOB [IpUMEHEeHUs TeCTI/IpOBaHI/Ie 24
[MKoc-1. Criocobex
MaTtemaTuueckure MOJesu OCYLL|eCTB/ISITH VIHMBUIyaTbHOE 6
TpPaHC(OPMaTOPOB /I MOHUTOPHHT JJOMALLIHEe 3a1aHHe
pacueTa HeCUMMETPUYHbIX TEXHIUECKOL T OSHS T 57
PEXXMMOB o 0 COCTO eCTUpOBaHUe
Maremaruueckue MoJenu 0bOpyAOBaHNA
(GWIBTPOB HaMpsHKeHUs TIOACTaHIUA VH MBIy aTBHOE 10
O6paTHOﬁ U HyHEBOﬁ JIEKTPUUECKUX CeTeu OMALLHEO 3a1AHIE
1oc/ieZloBaTe/IbHOCTeN /ISt A T an 2
pacueTa HeCUMMETPHYHbIX €CTpOBaH1e
PEXXMMOB
MaremaTHueckre MOIeu
VupuBuayansHOe 4
Harpy3oK 1 pa3/IMyHbIX BUZIOB
JlOMalllHee 3aJjaHue
HeCMMMEeTpPUH TIPU pacueTe
TectrpoBaHue 23
HEeCMMMETPUYHBIX Pe)KUMOB
Pacuer u nccnenoBanue
o NupuBuyansHOe 7
aBapUUHbBIX HECHMMeTPUUHBIX
JlOMalllHee 3aJjaHue
PE>XKMMOB pacIipe/ie/IMTe/IbHbIX
TectupoBaHue 24

cerent




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE
JIJI OOEHKU 3HAHUM, YMEHWI U HABBIKOB JIEATE/IbHOCTHU
B ITPOIECCE OCBOEHMSA JUCLIUII/IMHBI

Tabuiia 2 — PopmupyemMble KOMITETEHLIUU

Kop u Kop v HauMeHOBaHWe MHAUKATOpa OueHouHbIe
HauMeHOBaHue JNOCT)KeHUsI KOMITeTEeHLIUM (4acTr MaTepHrasibl
KOMIIeTeHLIUU KOMIIeTeHI 1) Y Cpe/iCTBa

1 2 3

ITocranoBka 3d/1d44 pdC4e€Td HECUMMETPUYHbLIX PEKUMOB
IJIEKTPHUYECKHUX ceTeil. 0630p METO0J0B pacyeTa

NO-1omnk-2 AATOpUTMU3UpPYET pelleHune 3a/a4u u
peanu3yeT aJTOPUTMbI C UCTI0/Ib30BaHUEM
MPOrPaMMHBIX CPeJICTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMbl U TectupoBaHue
KOMIIBIOTepHBIe TIPOrpaMMBbl, [IPUTOAHBIE [J1s NupuBunyansHOe
[PaKTUYeCKOoro NpruMeHeHus JloMalllHee 3a/jaHue

NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHL[UH
3JIEKTPUUECKUX CeTel

MaremaTuyeckre MeTOAbI pacyeTa HeCHMMETPUYHBIX PeXXHMOB
3/IEKTPUYECKHX CceTei

OITK-2. Cniocobex
pa3pabaThiBaTh
aJITOPUTMBI U
KOMIIbIOTEPHBIE

NO-1omnk-2 AATOpUTMU3UPYET pelieHune 3a/au u
peanu3yeT aJTOPUTMbI C UCTI0/Ib30BaHUEM
MPOrPaMMHBIX CPeJICTB.

DOrDAMMEL N-20mk-> Pa3pabaTbiBaeT anropuTMbl U TectupoBaHue
- 151“0 PHHe ;151 KOMIIbIOTEpHBIe [IPOrpaMMbl, IIPUTOZHbIe [/1s1 NupvBupyansHoe

PUTOZ A [IPaKTUYeCKOro Ip¥MeHeHUs! JlomMalllHee 3a/jaHye
IPaKTUUeCKOro

N-1nkoc-1  OCyI[eCTBISIET MOHUTOPUHT
MPHMEHEHHA TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHL[UH
[MKoc-1. CriocobeH .
3JIEKTPUUECKUX CeTel

OCYLL|eCTBJISITh =

MOHUTOPHHT IIporpamMMsl pacyeTa HECMMMETPHUYHBIX Pe)KMMOB 3JIEKTPHYECKHX CeTer

N O-1onk-2 ANrOpUTMU3HpYET pelleHue 3a1a4y U
TeXHUUECKOT0 A-lori p PYerp aA
peanusyeT aJlfOPUTMBI C UCII0/Ib30BaHUEM
COCTOSIHUS
IPOrpaMMHBIX CPeJCTB.

obopyoBaHus porp PEA

[IOZICTAHIAA N-20mk-> Pa3pabaTbiBaeT anropuTMbl U TectupoBaHue

KOMIIbIOTepHBIe [IPOrpaMMbl, IIPUTOZHbIe [/1s1 NupvBupyansHoe
3JIEKTPUUECKUX
ceTeii IIPaKTUYeCKOro IpYMeHeHUs! JlomMalllHee 3a/jaHue

NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHLUH
3JIEKTPUUECKUX CeTel

Pacyer HecuMMeTpHUHBIX pexuMoB B nakere MathCAD

NO-1omnk-2 ATOpUTMU3UpPYET pelleHre 3a1a4u u
peanu3yeT aJTOPUTMBI C UCII0/Ib30BaHUEM
MPOrPaMMHBIX CPeJICTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMbl U TectupoBaHue
KOMIIBIOTepHBIe IIPOrpaMMBbl, [IPUTOAHBIE [J1s NupuBunyansHOe
IPaKTUYeCKoro NpruMeHeHus JloMalllHee 3a/jaHue

NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHLUH
3JIEKTPUUECKUX CeTel




2

3

OITK-2. Cniocobex
pa3pabaThiBaTh
aJITOPUTMBI U
KOMIbIOTEPHBIE
IIPOTrpamMMBl,
TIPUTO/THBIE TSI
TIPaKTUYECKOT0
TIPUMEHEeHHSI
[TKoc-1. Criocoben
OCYIL[eCTBJIATh
MOHHUTOPHHT
TEeXHUYECKOTO
COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX
ceTel

MaremaTtuueckue mojenu JIJII ansa pacuera HeCMMMeETPHYHBIX

pPEe>XHUMOB

NO-1omnk-2 AATOpUTMU3UpYeET pelleHue 3a1a4u u
peanu3yeT aJTOPUTMbI C UCTI0/Ib30BaHUEM
TIPOTPaMMHBIX CPe/ICTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMbl U
KOMITBIOTEPHBIE TTPOTrPAMMBI, IPUTOAHBIE IS
MIPaKTHUEeCKOTO MPUMEeHEeHHSsT
NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHL[UH
3/IeKTPUUYECKUX ceTel

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/iaHue

MaremaTrnueckue Moje/id TpaHCGOpMaTOpPOB /I pacuera

HeCMMMETPHUYHBIX PEXKUMOB

NO-1omnk-2 AATOpUTMU3UPYET pelleHue 3a/a4u u
peanu3yeT aJTOPUTMbI C UCTI0/Ib30BaHUEM
TIPOTPaMMHBIX CPeJICTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMbl U
KOMITBIOTEPHBIE TTPOTrPAMMBI, IPUTOAHBIE IS
MIPaKTHUUeCKOTO MPUMEeHEeHHSsT
NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHLUH
3/IeKTPUUYECKUX ceTel

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/iaHue

Maremarnueckue Mojeid (PUIHTPOB HaNPsKeHHUs1 00PaTHOM M HyJIEBOH
NOC/Ie0BaTe/IbHOCTEN /I pacyeTa HeCMMMETPUYHBIX Pe)KHUMOB

NO-1omnk-2 ANTOpUTMU3UpPYET pelleHue 3a/1a4u u
peanu3yeT aJTOPUTMBI C UCII0/Ib30BaHUEM
TIPOTPaMMHBIX CPe/ICTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMbl U
KOMITBIOTEPHBIE TTPOTPAMMBI, IPUTOAHBIE IS
MIPaKTHUEeCKOTO MPUMEeHeHHSsT
NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHLUH
3/1eKTPUUYECKUX ceTel

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/laHue

MaTremaTHyecKue MO/i€/IX HAarpy30K H pa3/IMYHbIX BU/10B HECUMMETPHHA

IIpH pacyeTe HECMMMETPHUYHBIX PeX

HMOB

NO-1omnk-2 ANTOpUTMU3UpPYET pelleHune 3aa4u u
peanu3yeT aJTOPUTMbI C UCII0/Ib30BaHUEM
TIPOTPaMMHBIX CPeJICTB.

N-20mk-> Pa3pabaTbiBaeT anropuTMel U
KOMITBIOTEPHBIE TTPOTrPAMMBbI, IPUTOAHBIE IS
MIPaKTHUEeCKOTO MPUMEeHEeHHSsT
NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHLUH

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/laHue

3/IeKTPUUYECKUX ceTel

Pacuer u uccoiaeaoBaHue aBapuilemx HECUMMETPHUYHLIX PEXXUMOB

pacnpee/MTeIbHbIX CeTel

NO-1omnk-2 AATOpUTMU3UPYET pelleHure 3a/au u
peanu3yeT aJTOPUTMBI C UCII0/Ib30BaHUEM
TIPOTPaMMHBIX CPeJICTB.
N-20mk-> Pa3pabaTbiBaeT anropuTMel U
KOMITBIOTEPHBIE TTPOTrPAMMBI, IPUTOAHBIE IS
MIPaKTHUeCKOTO MPUMEeHeHHSsT
NA-1nkoc-1 OcyliecTBsieT MOHUTOPUHT
TEXHUUECKOTO COCTOSIHUSI 000pY/JOBaHUS TIOACTaHL[UH

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/iaHue

3/IeKTPUUYECKUX ceTel




OueHOUHBbIE MaTepHa/Ibl U CPEJACTBA /ISl MPOBEePKH
copMHUPOBAHHOCTH KOMIIETEHIMH

Moavyasb 1. «IlocTaHOBKA 3ajJa4yy pacyeTa HECUMMETPHYHBIX Pe)KHMOB
yIeKTpuUYeckux cerer. O030p MeTOI0B pacueTa»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»

Kakou u3 pe)xxiMoB B ceTsx 6-35 kB He siB/1sieTcs1 aBapUMHBIM?

OO6pnIB (assbl

+OpHoda3Hoe 3aMbIKaHUe Ha 3eMJIH0

[Byx(dasHoe KOPOTKOe 3aMbIKaHHUE

Tpexda3Hoe KOPOTKOe 3aMbIKaHHE
Kakue ceTH AB/IAITCA Hanbo/iee MPOTsHKeHHbIMH?

+0,38 kB

500 kB

35 kB

110 xB
Kakoii U3 aBapuilHbIX peXXUMOB PpadoThbl jekTpuueckux cereii HE siBisiercs
HeCUMMeTPUYHBIM?

OO6pnIB (asbl

OpHodazHoe KOPOTKOe 3aMblKaHHe

[Byx(da3zHoe KOPOTKOe 3aMbIKaHHUE

+Tpexda3Hoe KOPOTKOe 3aMbIKaHHE
Kakoi MeTo/;, MO03BOJIsieT PpacCYUThIBaTh pacnpejenuTe/bHble CeTH C
NPOU3BO/IBHBIM UMC/I0M (pa3 M BUJaMHU HeCUMMeTPUM ?

MeTo/; TpeX CHMMETPUYHBIX COCTaBJISFOILINX

+MeTtoz (pa3HbIX KOOpAUHAT

O6a metoga

Hu oguH U3 Hux
Cro)XHble BU/Ibl HECUMMETPHUH 3TO:

[IByx(da3Hble KOPOTKUE 3aMbIKaHUs

Tpexcda3sHbie KOPOTKHE 3aMbIKaHUS

KopoTkue 3aMbIKaHUsI yepe3 COMPOTUBIIEHUS

+OpHOBpeMeHHbIe 0OPBIBBI U K.3. WUIU OZJHOBpEMeHHbIE K.3. U O0PbIBBI
KopoTKue 3aMbIKaHMsi B CeTAX C HM30/IMPOBAaHHOM HeMTPA/bI0 HanpshKeHUem
6-35 KB npuBogAT K:

YMEHbIIIEHUIO HalPsPKeHU Ha HEeMMOBPEeXX/AeHHbIX (ha3ax

YMEHBIIIEHUIO TOKa K.3.

+ BO3paCTaHUIO HalMpsDKEHUM Ha HEMOBPEXKIeHHbIX (Pa3zax

YMEHbILIEHUI0 HaNPs>KeHUN
JIBoliHbIe 3aMbIKaHMS B CeTAX C U30/ITUPOBAaHHON HeMTpanbio 6-35 kB npuBoaT K:

+ BO3paCTaHUIO TOKOB B MOBPEX/EHHBIX (Pa3ax

6



YMEHBIIIEHUIO TOKOB B HETTOBPEXKJE€HHBIX (Pa3zax
BO3paCTaHUIO HaIpsDKeHUH BO Bcex (pa3ax
yMeHbIIIEHUIO HalpsKeHU BO Bcex (hazax
CamoHecymMid  M30/IMPOBaHHBI  NPOBOA  ucmojab3dyercs Ha JIQII
HaNPpPsHKeHUAMHU:
Tonbko 0,38 kB
Toneko 10 kB
+0,38 1 10 kB
35 kB
V3MeHeHHe B3aMMHOI'0 PpacIo/IOKeHUs1 NPOBOJOB OTAeNAbHbIX (a3 mo AJAuHe
BO3/JyLIIHOU JIMHUM 3/1eKTpoIepeaum:
Yepenoranue ¢a3
+Tpancno3unus ¢as3s
Hecummetpus ¢a3
ABapUUHBIN PEXXUM
Ilpu KaKoM aBapuMHOM pe)XHUMe NepexoAHoe CONPOTUB/IeHHe MUHUMA/IbHO?
+Meta/inyeckoe 3aMbIKaHue
3aMbIKaHue yepes Ayry
3amMbIKaHue yepes BeTKY JepeBa
[TasieHue rpoBoJa Ha 3eMJIrO
ITouemy cpeactBa OMII (ompepeseHHe MecTa TIOBPeXJeHUs]) B CeTAX
35-10-6-0,38 kB npuMeHANTCA OrPaHUYEHHO?
BrIiCcoKast MOII[HOCTb OTK/TFOUEHUS
+Hu3Kas MOIIHOCTb OTK/TFOUEHUS
Huskoe HarpsbkeHue ceTu
BbICOKMM NPOTEKAIOLUU TOK
Kakas yHKIus He mpucynia cCpeACTBaM peJieMHOM 3aliUuThI?
OTtkroueHue ¢ujepa Npyv BO3HUKHOBEHHWH aBapUKMHOT0O PeXXUMa
+Coo011leHre 0 BU/Ie M MeCTe aBapUMHOTO peXXruMa
ABTOMaTHUYeCKOe MIOBTOPHOE BK/IOUEHWE
ABTOMaTHYeCKOe BK/IIFOUeHNe pe3epBa
Cetu 0,38 KB aB/1sI0TCA CETAMMU:
C U30/1MpOBaHHOU HEUTPAaJbIO
+C ry1yx03a3eM/JIeHHOU HEeUTpasibio
[TocTOSTHHOTO TOKa
OpHodaszHoro rnepeMeHHOr0 TOKa
Cetu 6-10-35 kB ABAAOTCA CeTAMMU:
+C M30/IMPOBaHHOM HEWUTPAaJIbIO
C riyxo3a3eM/IeHHOW HEUTPa/IbIo
[TocTOsTHHOTO TOKa
OpHodaszHoro rnepeMeHHOr0 TOKa
HepocratkoM MeToAa (ha3HBIX KOOPJMHAT M0 CPAaBHEHUI0O C MeETO/0M Tpex
CUMMETPHYHBIX COCTAB/ISIIOIINX AB/ISI€TCH:
HeB03MOKHOCTb PaCCUMTHIBAaTh HECUMMETPUUHbIE PE>KUMBbI pabOThI ceTeit
+[ToTpebHOCTE B OosibilieM o6beme uH(OpPMaLu 71 (POPMHUPOBAHUS CXeM
3aMelreHust



HeB03MOKHOCTb pPaCCUMTHIBATh CeTH C urcyoM (a3 bosiee Tpex
C10)KHOCTBb MO/ e/TMpOBaHus
CKo0/IbKO BCero Kareropui HaJJe)KHOCTH 3/IeKTPOCHA0)KeHHsI CyliecTByeT?
1
2
+3
4
IlepepsIB B 3HeproodecneueHuH MoTpeduTe/Nell KaKOW KaTeropuu A0/DKeH ObITh
MUHHUMaA/IbHbIM?
+IlepBou
Bropou
TpeTnen
YerBepTou
Kakue noTpeduTe/ i OTHOCATCA K MePBOil KaTeropuM HeproodecneyeHus?
[auHbIi1 KOOTIEepaTUB
["apakHbIM KOOIepaTyB
ITocenok
+IIturedabpuka
Kakue ceTH Ha3bIBalOTCA pacnpejeinTe/IbHbIMU?
0,38 kB
6-10 kB
35 kB
+Bce nepeunciieHHbIe
IloueMmy B ceTAX C [IJ/IyX03a3eM/IECHHOM HeHTpPa/Jbl0 YyjAad/ieHHble KOPOTKHe
3aMbIKaHHSA CJI0)KHO WAeHTU(PHIMPOBaTh CPe/ICTBAMHU pe/1eHHOM 3aIUThI?
TOKM KOPOTKMX 3aMbIKAHUM MHOTOKPATHO MPEBBILIAKOT TOKU Harpy3Ku
+TOKM KOPOTKUX 3aMbIKaHMM CPAaBHUMBI C TOKAMU Harpy3KH
HarnpskeHns: IpU KOPOTKUX 3aMbIKaHUSAX ITPEBbIIIAI0T HOMUHA/IbHBIE
HarnpsokeHns: Ipy KOPOTKUX 3aMbIKAHUAX C/IMILIKOM HU3KUE
Tpancno3unus (a3 Hy)KHa AJisi CHYDKeHUS:
+HeCMMMeTPHU HarpshKeHUM U TOKOB MPU HOPMaJIbHBIX Pe)KUMax paboThl
IIOTEPb MOILIHOCTU Ha KOPOHY
IOTePb MOILJHOCTU Ha HarpeB MPOBO/IOB
pHCKa IopakeHUs 3/1IeKTPUYeCKUM TOKOM IpY HaXOK[eHUM yesnoBeka 1oz JIOI1
Hawu0o/1b1mas JonycTruMas J/inHa JTuHuM Kiaacca 0,38 kB:
200 m
+800 m
10 000 m
15 000 m



Tabnuna 3 — Kpurepuu orjeHKH ¢()OpMHUPOBAHHOCTH KOMITeTeHIUH

Kopg u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHue (4acTv KOMIeTeHI1N)
WHMKaTopa Ha 6a30BOM ypOBHe Ha TOBbILLIEHHOM yPOBHE
AOCTHXKEHMA COOTBeTCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHLIUU «y[OBJIETBOPUTEILHO» «XOPOLLIO» «OTJIMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHUMaJibHOro 6ajla | MakcuMasnbHOro bansa MaKCUMaJibHOr0 Oasia
NA-lonk-2 CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
AsropuT™MH3MpyeT | JeMOHCTpUpYeT 3HaHue | JeMOHCTPUpPYeT OT/INYHOE 3HaHUe:
pelleHue 3aja4 ¥ | OCHOBHBIX MeTO/I0B Xopolliee 3HaHUe: OCHOBHBIX MeTO/|0B
peanusyet pacuera OCHOBHBIX MeTO/|0B pacuera
aJITOPUTMBI C HEeCUMMEeTPUYHBIX U pacuera HeCUMMEeTPUYHBIX U
VICII0/Ib30BaHMEM | aBapUIHBIX PeXKUMOB HEeCUMMEeTPUYHBIX U aBapUMHBIX Pe)XHMOB
MPOrpaMMHBIX 3JIEKTPUUECKUX CeTel, | aBapUMHBIX Pe)KHMOB 3/IEKTPUYECKUX CeTel,
CpefCTB. MeTO/I0B OLIeHKU 3/IEKTPUYECKUX CeTel, MeTO/I0B OLIeHKU
N-20nk-2 Ha/|e)KHOCTHU MeTO/IOB OL|eHKU Ha/|e)KHOCTHU
Pa3pabaTbiBaeT 3/IEKTPOCHAOKeHUsT; Ha | Ha/|e)KHOCTH 3/IeKTPOCHa0KeHUs;
a/IrOPUTMBI U 6a30BOM ypOBHe yMeeT | 3/IeKTPOCHaOKeHUs; crioco6eH C BBICOKOU
KOMIIBIOTEPHBIE | a/ICOPUTMU3HUPOBATH criocobeH CTeIleHbI0
[IpOrpamMMBhl, peleHue 3azau C CaMOCTOATeJ/IbHO CaMOCTOATe/IbHOCTH
[IPUTOAHBIE U1 | WCII0J/Ib30BaHUEM a/IrOpUTMHU3UPOBATH a/rOpUTMHU3UPOBATH
MPaKTUYECKOr 0 [IpOrpaMMHBIX CPefCTB; | pelleHue 3a7ay C peleHue 3azau C
nipumeHenust /1- | paspabatbiBaet UCII0/Ib30BaHUEeM WCII0/Ib30BaHUEM
1nKoc-1 aJrOPUTMBI U MPOrpaMMHBIX CPeZICTB; | MPOrPaMMHBIX CpPe/CTB;
OcyectBisiet KOMIIbIOTepHbIe pa3pabarbiBaeT pa3pabarbiBaeT
MOHUTOPUHT TpOrpaMMmBbl, aJIrOPUTMBI U aJIrOPUTMBI U
TeXHUUYeCKOr o TIPUTOZIHBIE AJ1S KOMIIbIOTepHbIe KOMIIbIOTepHbIe
COCTOSIHUSA [paKTUYeCKoro MpOrpaMMel, TIPUTOJHbIE | TIPOTPAaMMBbI, IPUTOAHBIE
obopyzoBaHust TpUMeHeHUs], criocobeH | ZJisi MPaKTUYeCKOro JLIS1 TIPaKTUYeCKOoro
MO/ICTaHLMI OCYLLIeCTBJ/IAT TIpPUMEeHeHUH, TIpPUMEeHeHUH,
IeKTPUUECKUX | MOHUTOPUHT OCYLLIeCTBJ/IATh OCYLLIeCTBJ/IATh
ceTei TeXHUUYeCKOro MOHUTOPUHT MOHUTOPUHT
COCTOSIHUS TeXHUUYeCKOro TeXHUUYeCKOI'0 COCTOSAHUA
obopyzoBaHust COCTOSIHUSA obopyzoBaHust
MOACTaHLUN obopyoBaHus MOACTaHLUN
5/IeKTPUYECKUX CeTel MO/ICTaHLMI 5/IeKTPUYECKUX CeTel

3JIEKTPUUECKUX CeTel

Moavyab 2. MareMaTHYeCKHe MeTObl pacuera

HECUMMETPDHUHBIX PE)XKMMOB 3JIEKTPHUYECKHX ceTeu

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
MeTo/], HCIIO0/IL3YIOIUICS /ISl PaCUeTOB HeCMMMEeTPUUYHBIX PeKMMOB 3-X (a3HbIX
CUMMeTPHYHBIX CeTeu:
+Metoz 3-X CUMMeTPUUHBIX COCTaB/ISIOLIUX
MeTop, nepBoii 1ocsiejoBaTeTIbHOCTH
MeTop, BTOpO#i Moc/ieloBaTeIbHOCTH
MeTop Hy/eBol Moc/ie0BaTeIbHOCTU
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Kakoit Meros  saBAsercss  0Oosiee  mpeAmouTUTEeNbHBIM /I pacyeTra
HeCUMMeTPUYHBIX Pe)XXUMOB Tpex(a3HbIXx ceTei?

MeTo/, TpeX CHMMeTPUYHBIX COCTaBJISFOILINX

[TapameTpruecKkuii MeTOz

+MeTtoz (pa3HbIX KOOpAUHAT

OrnepaTopHbIU METO[,
Oneparop mnoBOpOTa, MNpPUHMMAaeMblli B MeTOe Tpex CHMMETPHUYHBIX
COCTaBJISIIOIHUX, UMeeT BUJ:

a=e

NG

MeTtop pacueTa HeCHMMETPUUYHBIX Pe)XKMMOB, 0CHOBAaHHBIM Ha MOJ/IHBIX MaTpuULiax
NapamMeTpPoOB U Pe)XUMOB 0THOCUTE/ILHO Bcex (a3 ceTu:
@®a30BbIM METO/]
[TapameTpruecKkuii MeTOz
+MeTto/ pacyeTta B pa3HbIX KOOpJUHATax
MaTtpuuHbIi MeTO[,
HasBanue 4-x martpurj (A, B, C, D), Bxoasainux B Marpunyy nepegauu (H):
byiouHble MaTpULibI
+MaTpuiibl 060011IeHHBIX TOCTOSTHHBIX
Martpuripl mapaMeTpoB
MartpuLipl CONPOTHBIEHUN U IPOBOJAUMOCTEN
Ha3BaHue MaTpuL| NOTOHHBIX TAPaMeTPOB JIMHUM 3JIeKTponepejayvu:
Martpuiipl pacrpe/ie/ieHHbIX [TapaMeTpPOB
+MarpuLibl IPOJOIBHBIX COMIPOTUB/IEHUU U TIONIEPEYHbIX TIPOBOAUMOCTEN
[TapameTpuueckrie MaTpULIbI
O6006111eHHBIE MaTPULIbI
Kakoii MeToj mo03BOJisieT NPOM3BOJUTH pacueTbl B peajbHbIX BeJIMYHUHAX B
Kaxou ¢a3ze ceTu?
MeTtopn Tpex CHMMETPUUHBIX COCTABJISFOIIUX
+MeTtoz (pa3HbIX KOOpAUHAT
[TapameTpruecKuii MeTOz
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MaTtpuuHbIi MeTO[,
ITapameTtpsl B ¢a3HbIX KoopAuHATax (Z) mpud M3BeCTHBIX B 3-X CUMMETPHYHBIX
COCTaB/IAIINMX (ZS):

Z=S"-17s
Z.=7s-S
+Z=S"'"7Zs-S
Z=Zs'1

I[TapameTpbl B KOOpAMHATax 3-X CHMMETPHUHBIX COCTaB/AAOUUX (Zs) npu
M3BeCTHBIX NapaMeTpax B (pa3HbIXx (Z):

/s=17-S
ZSZS'Z'S'1
+7s=S -7
Zs=127"1

B KakoM «1yyae HeBO3MOXHO MNpPHUMEHeHHe MeToJa TpexX CHMMeTPUYHBIX
COCTaBJ/IAIOIIHUX?

CHUMMeTPUYHBIN PeXXUM

HecriMMeTprUUHBIN peXxuM

Yucno a3 paBHO Tpem

+Yucso ¢a3 6osee Tpex
Kakas ¢opma cBsi3bIlBaeT HamnpsDKeHHsi U TOKH B Hauajie C HaNpPsOKeHUsAMH U
TOKaMH4 B KOHIle 2K-nmo/1rocHUKa?

A-dopma

C-dopma

+H-dopma

Y-dopma
Kakas ¢opma cBA3bIBaeT TOKHM B Haya/ie U B KOHIle C HaNPsHOKeHUsIMU B Hauasie u
B KoHIle 2K-nmo/1rocHUKa?

A-dopma

C-dopma

H-¢popma

+Y-dopma
KomnieKcHasi KBajpaTHas MaTpulia MOTOHHBIX MPOJ0JbHBIX CONPOTHB/IEHUH
k-npoBoHUKOB /JIMHUU HAXOAUTCA MO popMmyie:

+z]= IR+ jolr]
[¥[=lg|+ jelp]
=l
W=l 12

KomnieKcHas KBajipaTHasi MaTpULia NMOrOHHBIX MOINEepevYHbIX MpoBojguMocTen k-
NPOBOAHUKOB JIMHUM HaxouTcs no ¢gopmy.ie:

2]=|R|+ joolL]
Y| =le[+ jelp]
w=lr

=l
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CTOJIGI.[OBI)IE MATpHUIbl KOMIUIEKCHbIX dMIUIMTYJ Hal'[pﬂ)KEHl/Iﬁ H TOKOB
MNpoOBOJHHUKAX B PaCCMAaTPUBA€MOH TOYKE TUHUU:
b
ichizi]
Vbl
|4,|BJ.|c|,|D|
Y nenbnas MNpoBOAMMOCTD 3€MJ/IH HMEET PA3MEPHOCTD:
Om

cm
+(Om-cm)™

(&)

ConpoTuB/ieHHe 3eM/IU HAXO/JAT 10 hopmyie:

2

2

B

2 2

+RZ = 21,
R7Z = b
2
RZ = 21
A
RZ = 27” 1A
I'ry0uHa 3a/1eraHus 00paTHOro MPOBO/A HAaXoAuTCs1 o opmy.ie:
+D, = 66.4
Ny
D, - 66.4
fA
D, =66.4- fA
D, =664-[f4
JIudieKTpuYecKas NMPOHUIIAeMOCTh BO3/jyXa 0003HaYaeTcs:
(04
B
+ &,
A
JTn3ieKTpuYecKas NMPOHUIIAeMOCTh HMeeT Pa3MepPHOCTh:
Om
M
(Om-cm)™

+be3pa3smepHas BeiMurHa
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Tab6suna 4 — Kpurepuu orjeHKH cpopMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop u Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTM KOMIIeTeHLMH)
WHMKaTopa Ha 6a30BOM ypOBHe Ha [OBBILLIEHHOM YPOBHe
AOCTHXKEHMA COOTBETCTBYeT OLIeHKe | COOTBEeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHLIUU «Y[0BJIETBOPUTE/IbHO» «XOpOLLIO» «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHUMaJibHOro 6ajia | MakcumasnbHOro bansa MaKCUMaJibHOT0 6asia
NA-lonk-2 CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
Asroput™MuU3MpyeT | JeMOHCTPUPYeT JleMOHCTpUpYyeT OT/IMYHOE 3HaHUe:
peleHue 3aja4 ¥ | 3HaHHe: OCHOBHBIX Xopolliee 3HaHHe: OCHOBHBIX MeTO/I0B
peanusyet MeTO/IOB pacueTra OCHOBHBIX MeTO/|0B pacuera
a/ITOPUTMBI C HeCUMMeTpPUYHbIX pacuera HeCUMMeTpPUYHbIX
WCIIO/Ib30BaHUEM | peXXUMOB HeCUMMeTpPUYHbIX PeXHUMOB 3JIeKTPUUYECKUX
[IPOrpaMMHBIX 5/IEKTPUYECKUX CeTel; | Pe’KHMOB ceTeli; MeToZia Tpex
CpefCTB. MeTo/ia Tpex 5/IEKTPUUECKUX CeTel; CUMMeTPHUYHBIX
N-2o0mnxk-2 CAMMEeTPHUYHBIX MeToja Tpex COCTaBJIAIOIUX, MeTOa
Pa3pabaTbiBaeT COCTaBJIAIOLUX, CUMMeTPHUYHBIX (a3HbIX KOOpJMHAT C
a/IrOPUTMBI U MeTozia (ha3HbIX COCTaBJIAIOLIUX, METOLA | UCII0/Ib30BaHUeM 2-K
KOMIIbIOTepHbIe KOOpAMHAT C (a3HbIX KOOpJMHAT C TTOJIFOCHUKOB M UX MaTpHuL|
[IpOrpamMMBhl, WCII0/Ib30BaHKeM 2-K WCII0/Ib30BaHKeM 2-K repeiauu; CriocobeH c
[IPUTOHEIe [1JIs TTOJIFOCHUKOB U UX ITOJIFOCHUKOB U UX BBICOKOU CTeTeHbI0
[IpaKTUYeCcKoro MaTpuL] epefiauy; Ha | MaTpuLl [lepejauy; CaMOCTOATe/IbHOCTH
[IpUMeHeHUs 6a30BOM ypOBHe ymeeT | crioco0eH a/IrOpUTMHU3UPOBATH
N O-1nKoc-1 a/IrOPUTMU3UPOBATh CaMOCTOATE/IbHO pellieHue 3aza4 C
OcyectBisiet peleHue 3azau C a/IrOpUTMHU3UPOBATH UCII0/Ib30BaHUEeM
MOHUTOPUHT HCII0/Ib30BaHUEM peleHue 3azau C MPOrpaMMHBIX CPe/ICTB;
TeXHUUYeCKOro IIPOrpaMMHBIX CPeZiCTB; | UCII0/Ib30BaHUeM pa3pabarbiBaeT
COCTOSIHUSA pa3pabarbiBaeT [POrpaMMHBIX CPeZICTB; | allfOPUTMbI U
obopyzoBaHust a/IrOPUTMBI U pa3pabarbiBaeT KOMIIbIOTepHbIe
MO/ICTaHLMI KOMIIbIOTepHbIe a/IrOPUTMBI U [IpOrpamMMBl, IIPUTO/HbIe
JIeKTPUYLCKUX [IpOrpamMMBhl, KOMIIbIOTepHbIe JLIS1 TIPaKTUYeCKoro
ceTei [IPUTOZHEIe [1JIs [IpOrpamMMBbl, IIPUTOJHbIE | IIPUMEHeHUs,
[IpaKTUYeCcKoro [LIS1 IPaKTUYeCKoro OCYLLIeCTBJ/IATh
TIpUMeHeHHUs], CTioco0eH | TTpUMeHeHus], MOHUTOPUHT
OCYLLIeCTBJ/IAT OCYLLIeCTBJ/IATh TeXHUUYeCKOI'0 COCTOSAHUA
MOHUTOPUHT MOHUTOPUHT obopyzoBaHust
TeXHUUYeCKOro TeXHUUYeCKOro MO/ICTaHLMI
COCTOSIHUSA COCTOSIHUSA 5/IeKTPUYECKUX CeTel
obopyoBaHus obopyoBaHus
MOACTaHLUN MOACTaHLUN

3JIEKTPUUECKUX CeTel

3JIEKTPUUECKUX CeTel

Moavyasb 3. IIporpaMMsbl pacuyeTa HeCHMMETPHUYHBIX Pe)KUMOB

TeKTPUUYECKHUX CeTen

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
MaTpuiia y3/10BbIX IPOBOAUMOCTEN BHIPA)KAETCA KaK:
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Y=M:Zs
+Y=M - Zg" - M

Y =78 M;
Y=M-:7Zs-M
3anuch MaTPUYHBIX y3/I0BbIX YPaBHEHUIA:
Is=7Zg"' " Vs
Us=7p"1I8
+J=Y-U
J=(Y+Z)-V

Y paBHeHus, onuchbIBalIyie MaTPUIly Nepejavyu NPOAOJIbLHBIX YCTPOMCTB:
A=E, B=0, C=0, D=E
A=E, B=0, C=Y, D=E
A=72Y, B=E C=E D=YZ

+A =E, B=72, C=0, D=E
Y paBHeHus, onychbIBalIIie MaTPUIly Mepe/jauy MonepevyHbIX YCTPONCTB:
A=E, B=72, C=Y, D=E

+A = E, B=0, C=Y, D=E

A=72Y, B=7Z, C=0, D=YZ

A=E, B=E, C=E, D=E
Haubosiee ygo0Hasi mporpamMMa /i/isi BBINIOJTHEHUSI PacyeéToB HeCMMMeTPHYHBIX
PEe)XMMOB 3/IEKTPUUYECKHX Lielen:

+MathCAD
MS Office
Pascal
TurboPascal
Urenue faHHbIX B nporpamMme MathCAD nipoucxoaut:
CripaBa — HaJsieBO, CBepXy — BHU3
+CJieBa — HaripaBoO, CBepPXYy — BHU3
CrneBa — HarpaBo, CHU3Yy — BBepX
B nmo6om HampaBieHUH
Cro01i0Bas MaTpHIla MMeeT Pa3MepHOCTh (m — unciio ¢a3 TUHUHN):
Ixm
mxm
+tmx1
1x1
CTpouHas MaTpuLia MMeeT pa3MepHOCTh (M — uucI0 (a3 JIMHUHU):
t1lxm
mxm
mx1
1x1
IIpu yMHOXeHUM MaTpuly A ¥ B J0/DKHO BBINIO/THATHCA C/lejylollee yC/I0BHUe:
+Yucmo CTpOK MaTpHLbl A paBHSIETCSI UMCTY CTOJIOLI0B MaTpuLibl B
Yucno cTonbioB MaTpHULbl A paBHSIETCS UMCTY CTPOK MaTpHLibl B
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Pa3Mepbl MaTpuL] MOTYT OBITb TFOOBIMU HEOJHAKOBBIMU
[uaroHasnbHble 371eMeHTbl MaTPUL] paBHbI
IIpu cnoxenuu marpun A ¥ B 10/KHO BBINO/THATHCA C/leylolee yC/J10BHUe:
YUMo CTPOK MaTpUILibl A paBHSIETCS UYKCTY CTOJIOLOB MaTpULibl B
Yucno cTonbioB MaTpHULbl A paBHSIETCS UMCTY CTPOK MaTpHLbl B
+Pa3smepesl maTpuL] 0MHaKOBbIe
[uaroHasnbHble 371eMeHTbl MaTPUL] paBHbI
IIpu cioxeHuu MaTpul] A i B pasmep pe3yibTHpYHOIed MaTpulbl C:
+PaBeH pasmepy maTpuLibl A
B nBa pa3sa 6oJibliie pa3mepa MaTpHiibl A
B fBa pa3a MeHbllle pa3Mepa MaTpuLipl A
B aBa pa3a 6oJibilie pa3mepa MaTpulibl B
IIpy yMHO)XeHHM MaTPHI[bl A Ha UHC/IO0 A 3/IeMeHThI pe3y/IbTHPYIOLIeil MaTPHI[bI
C MO0)XHO HauiTu no popmy.ie:

+C; = A- a;

A
c, =—

ij
a
a..
_ A
C; =a;
Kakoe 13 lelicTBUI ¢ MaTpuLiaMi A U B 3amnucaHo HeBepHo?

A-B#B-A
+A4A-B=B-A4
[4- B|=|4]-|B]
(4-B)'=B"- 4"

Eciu 371eMeHThI CTPOK MaTPHIlbI PacCTaB/ieHbl B CTO/IOLbI, a 3/71eMeHThI CTO/I0I[0B
B CTPOKH, TO TaKasd MaTPHUIia HAa3bIBAETCH:

EavHuuHOU

Hynesoit

OO6patHoit

+TpaHCIIOHMPOBaHHOM
Marpuija, yMHO)XXeHHe KOTOpPOM Ha MCXOAHYH MaTpully /JaeT eJAHHHUYHYI0
MaTpHLly, Ha3bIBAeTCH:

[dvaroHanbHOU

Hynesoiut

+O6paTHoi

"TpaHCIIOHMPOBaHHOM
Marpuija Ha3bIBaeTCsi KBa/[paTHOM, eC/IN:

+Yucmo CTPOK paBHO UMC/IY CTOJIOI0B

Yucsio CTpOK B ZiBa pa3a 0oJibllie uync/ia CToJI0I0B
OHa CO/Iep)KUT O/IHY CTPOKY U HECKOJIBKO CTOJIOLIOB
OHa CO/Iep)KUT HEeCKOJIbKO CTPOK U OZIVH CTOj0el]
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OKBHBa/IeHTHasi MaTPHIiA NepeJadyd BCeX YCTPOMCTB, BKJIOUE€HHbBIX B/I0/Ib INHUH,
paccuuTbiBaeTcs no gopmyiie:

[, =T10H)

[HH]:Z(Hi)
(17, 1=TTc)
[, 1= > 1)

Marpuija y3/10BbIX MPOBOAMMOCTEN BCed d/IeKTponepeAauYd PacCYUTHIBAETCS 0
dopmyne:

- ]
-2 )
- ]
-

J/ieMeHThbl MaTPHULbI Y3/10BbIX POBOAUMOCTEN BCel 3/IeKTponepejavyy paBHbI:
+ Yy, = DyBy Yy, =Cy = DyBy Ay Yy = By Yy, =—B/ 4,
A=E,B=0,C=E+1,D=0
Yo =Cy = DyBy Ay Yy, =Dy By Yy =B, 4, Yy, = B,
A=0,B=E,C=E+1,D=0
Breipaxxenue H-¢gopmbi 2k-nonrocauka JIIII:

1, u,| [4 BJ|U,
AR
U, :[H]{UK {Ha Hﬂ{Uﬂ
IH_ IK_ Hc Hd IK
U, :[H]{UK {Ya Y/,}{UK}
IH_ IK_ Y(, Yd IK
U, U [4 BJU,
Lot Bl
I, I, | |c D|I,
Boipaxxenue Y-¢opmbi 2k-nonrocauka JI9IT:

e L
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L
b
:(j:' ]

Uy | |Ya Y| Uy
Ul L% Y U]
Ul [T % U]
SR AR A R
Ueg| [4 BJU,
I, | |Cc DI

Ilpu pacyeTre HeCUMMETPUYHBIX PE)XXMMOB MeT0/i0M (pa3HbIX KOOpP/JHHAT onepaTrop

J paBeH:
j=+e
2r

e3
7Z_e

+j:\/—1

J
J

Tabmuna 5 — Kpurepuu orjeHKH ¢()OpMHUPOBAHHOCTH KOMITeTeHIUM

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIETEeHLMH)
VH/JMKaTopa Ha 6a30BOM ypOBHe Ha MOBbIIIIEHHOM YPOBHE
AOCTHKeHUs COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OLieHKe COOTBETCTBYeT OL|eHKe
KOMITeTeHL|UU «y[I0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHLIUH) MakcUMasbHOro bania | MakcuMasbHOro bania MakcUMasibHOro bania
NA-lonk-2 CrygeHt CrygeHt CTyZeHT AeMOHCTpUpyeT
AnropuTMHU3MpyeT | JeMOHCTPUDYET 3HaHUe: | JeMOHCTPUPYeT OT/IMYHOE 3HaHUe:
pellieHVe 3a/jau U | OCHOBHBIX IIPOrpaMM XOpollee 3HaHue: OCHOBHBIX ITPOrpaMM
peanusyer pacueta OCHOBHBIX ITPOrpaMM pacueTa
aJICOPUTMBI C HeCUMMeTPUUHBIX pacueTa HeCUMMeTPUUHBIX
VICII0/Ib30BaHHEM | PEeXXUMOB HeCUMMeTPUUHBIX PEKMMOB 3JIEKTPUYECKUX
MPOrpaMMHBIX 3/IEKTPUYECKUX CeTel, PE’XKMMOB ceTell, MeTO/Aa Y3/I0BbIX
CpeJCTB. MeTO/ia Y3/I0BbIX 5/IEKTPUYECKUX CeTel, | ypaBHEHMM; 1eHCTBUMN C
N-2onk-2 ypaBHeHUM; JeUCTBUM C | MeTOZA y3/10BbIX Matputiamy; «H» 1 «Y»
Pa3pabaTbiBaeT Martputiamy; «H» 1 «Y» | ypaBHeHUM; eCcTBUM | (hOPM 2-K TOJIFOCHHUKOB
aJICOPUTMBI U (opM 2-K NOFOCHUKOB | € MaTpulamy; «H» u 5/IeMEHTOB CeTH;
KOMITbIOTEepHbIe 3JIEeMEHTOB CeTH; Ha «Y» opm 2-K criocobeH C BbICOKOH
MpOrpaMMBbl, 6a30BOM ypOBHe ymMeeT | TIOJIFOCHUKOB CTerneHblo
MIPUTOZIHbIE [/IST aJIrOPUTMHU3HUPOBATh 5/IeMEHTOB CeTH; CaMOCTOSITe/IbHOCTH
NIPaKTUYeCKOro pellieHye 3a/;a4 C criocobeH aJIrOPUTMHU3HUPOBATh
NIpUMeHeHUsI VICITI0/Ib30BaHKEM CaMOCTOSITe/IHO pellieHye 3a7a4 C
WI-1rikoc-1 NpOrpaMMHBIX CPE/ICTB; | aArOPUTMU3UPOBATh VICII0/Ib30BaHKEM
OcyecTsiser pa3pabatbiBaeT pellieHye 3a/ja4 C MpPOrpaMMHBIX CPeJICTB;
MOHUTOPHHT aJICOPUTMBI U VICII0/Ib30BaHKEM paspabatbiBaeT
TeXHUUECKOT 0 KOMIIbIOTEepHbIe MPOrpaMMHBIX aJICOPUTMBI U
COCTOSIHUSI MIpOrpaMMbl, IPUTO/IHbIE | CPE/ICTB; KOMIIbIOTEepHbIe
obopyoBaHus JU1s1 IPaKTAYeCKOro pa3pabarbiBaeT MpOrpaMMbl, IPUTrOJHbIE
MO/ICTaHLMI NpYMeHeHUs], CIoco0eH | alrOpUTMbI U JU1s1 IPaKTAYeCKOro
3/IEKTPUUECKUX OCYILIeCTBJISATh KOMIIbIOTEepHbIe TIpUMeHeHMUs],
ceTen MOHUTOPHHT MpOrpaMMBbl, OCYIIIeCTBJISATh
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TeXHUYEeCKOT 0 TIPUTO/IHBIE [1/Is1 MOHHUTOPUHT
COCTOSIHUSI MpaKTUUeCKOro TeXHUYECKOT0 COCTOSIHUS
obopyzoBaHust TIpUMEeHEeHUs, obopyoBaHus
MOACTaHLUN OCYILeCTBJISITh MOACTaHLUN
3JIEKTPUUECKUX CeTeil MOHHUTOPUHT 3JIEKTPUUECKUX CeTel

TeXHUYEeCKOT 0

COCTOSIHUSI

obopyoBaHus

MOACTaHLUN

3JIEKTPUUECKUX CeTel

Moayias 4. Pacuer HecCMMMeTPHUYHBIX pexuMoOB B nmakere MathCAD

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
Marpurija, cBsA3bIBaOUiasg HanpsDKeHWs U TOKH B Hayajie C HanpsHKeHUsIMM U
TOKaMH B KOHIIe:

Marpuiia coejuHeHUM

+Martpurja repegauu

OO6patHast MaTpuiia

EavHuyHag maTtpuLia
Marpuna, oTpaxkarwujas CBA3U MeXAY y3/1aMHU U BeTBAAMM CeTH:

CoepuHuTebHasA MaTpuLia

Marpuiia y3/10B

Martpuija BeTBel

+Martpuia UHLMIeHLIUU
Martpuna, ABAAKIIAsCSA MaTpuuedl mnpeodpa3oBaHUs U3 KOOpPJUHAT 3-X
CUMMETPHYHBIX COCTAB/IAIIINX B (ha3Hble KOOPANHATHI:

I 1 1

a a’ 1
11 1
a a
az az az
1 a a’
1 a a’
1 a a’
i a a
az az az
111
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KBasipaTHasi MaTpUIia Ha3bIBaeTCA BepXHel TPeyro/ibHOM MaTpuLieH, ec/iu:
+ai;=0 aJ/1s BCex i>]
a;j=0 p/11 BCex i<j
aij=0 [/11 BCex i U |
aik=0 /15 Bcex izk
KBajpaTHasi MaTpulia Ha3bIBaeTCsl HI)KHeH TPeyroJibHOW MaTpHULeH, eC/iu:
a;j=0 [/14 BCex 1>]
+aij=0 aJs1s BCex i<j
aij=0 [/11 BCex i U |
aik=0 /15 Bcex izk
KBasipaTHasi MaTpuIia Ha3bIBaeTCA Hy/1eBOM MaTpHUIleH, ec/Iu:
a;j=0 [/11 BCex 1>]
a;j=0 p/14 BCex i<j
+ai;=0 a1 BCcex iU j
aik=0 /15 Bcex izk
KBajpaTHasi MaTpulia Ha3bIBaeTCsl JUaroHa/ibHON MaTpuULei, ec/iu:
a;j=0 [/11 BCex 1>]
a;j=0 p/14 BCex i<j
aij=0 [/11 BCex i U |
+aik=0 g5 Bcex izk
KBajpaTHasi MaTpulia Ha3bIBaeTCs eJUHNYHOM MaTPHUIeH, eC/Iu:
a;j=0 [/11 BCex 1>]
a;j=0 p/11 BCex i<j
a;j=0 [/11 BCex i U |
+aik=0 s Bcex i#k; aik=1 /151 Bcex i=k
Pe3ynbTHpyHOIasAs MaTpUlia Y3/I0BbIX NPOBOAMMOCTEN IPU H3BECTHBIX [ABYX
MaTpHUIAX PSA/JIOM CTOAIIUX YCTPOMCTB Oy/[eT paBHa:

+tY=Y1+Y>
Y=Y1"Y>2

Y=Y1'Y2'1
Y=Y1'1'Y2

MojemupoBaTth 00pbIB (ha3 MOKHO:
bonbiion nornepeuyHor NMpoOBOAUMOCTBIO
+BoJsbIIM Mpo0/IbHBIM COTIPOTHBIIEHUEM
Maviol norepeyHor NpOBOAVMMOCTBIO
MasbiM PO 0/IbHBIM COTIPOTHB/IEHUEM
MojenupoBaTh KOPpOTKOe 3aMbIKaHue (pa3 MO)KHO:
+MavJibIM NornepeyHbIM CONPOTHUBIIEHUEM
bonpmmM rornepeyHsiM CONPOTUBIIEHUEM
Mavsiol npoJ0bHOM TTPOBOJUMOCTBIO
BbosbLor Npo10/1bHOW NPOBOAUMOCTBIO
JOKBHBa/IeCHTHasA MaTpHIia Mepejaud MNpPH U3BeCTHBIX MaTpuLax Mepejadyu
YCTPOMCTB B pacrpe/ie/iuTe/IbHOU CeTH PaBHa:
CyMMe mMaTpuL| yCTPOWCTB
Cymme obpalljeHHbIX MaTpUL] YCTPOMCTB
[Tpou3sBefeHuto oOpailleHHbIX MaTpPUL] YCTPOMCTB
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+IIpon3BeseHrIO0 MaTPUL] yCTPOMCTB
IIpaBu/ia cocTaB/ieHNs MAaTPULbl UHIM/EHIM:
+Ec/m TOK BBIXOJUT U3 y3/1a, TO CTaBUTCA +1; e/t BXOJUT B y3eJ1, TO -1; ec/ii He
CoeJIuHeH C y3710M, To 0
Ec/v TOK BBIXOAUT U3 y3/1a, TO CTaBUTCA -1; ec/ivi BXOOUT B y3es, To +1; ecsii He
CoeJIuHeH C y3710Mm, To 0
Ecimv TOK BBIXOJUT U3 y3/1a, TO CTaBUTCA +1; ec/iv BXOAUT B y3es, TO 0; ecin He
COeJIUHeH C y3J/I0M, TO -1
Ec/v TOK BBIXOAMUT U3 y3/1a, TO cTaBUTCA 0; ecsii BXOAUT B y3e, TO -1; eciu He
COeJiHeH C y3JioM, TO +1
Pa3smepHocTh MaTpuiibl nepejaud H npu moaeaupoBanuu JIIII (m — yucio das):
mx1
Ixm
mxm
+2mx2m
Pa3MepHOCTh MaTpUIibI Y3/10BbIX MPOBoUMoOcTel Y nipu moaeupoBanuu JIJII (m
— ync/o ¢as):
mx1

Ixm

mxm

+2mx2m
Ha xakue MaTpuIibl Je/JIUTCA MaTpuLia nepesayu H?

+A, B, C, D

H., Hv, He, Hqg

U LR, Z

K,N,P, T
Ha KaKkue MaTpHLbl AeJTUTCS MaTPHIiA y3/10BbIX NPOBOgUMOCTeN Y?

A, B CD

+Ya, Yb, Y, Ya

U LR, Z

K,N,P, T
OKBHBa/IeHTHasi mMaTpuna nepejaun Hy Bcex yCTPOMCTB, BK/IHYEHHBIX B/0/Ib
JINHUH, PaCCUMTHIBAETCA KaK:

CyMMma Matpui] repeZiauu Kakjoro yCTporcCTBa

+IIpou3BeneHre MaTpuL] repejjauv KaxJ0ro yCTpoMCTBa

Pa3HoCTh MaTpul] nepefjauu Ka)kj0ro yCTpOUCTBa

CyMMa TpaHCIIOHUPOBAHHBIX MaTPUL] Ilepeiaun KaXkKJ0oro yCTpOrUCTBa
ITo Kakoii ¢opMy/sie MOKHO HAWUTH TOKM B Hauasie Iy M B KoHHe Ix JUHUHU
JIeKTponepejauu?

_ || " Ha
K UH Y,

Hc
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{ } { }'{ ‘i}
IK YF’C YFV' U
K Hc Hd H

ITo kako¥ ¢opmysie MO)XKHO HauTH TOKH Ix u HampspkeHus Ux B/0/Ib JIMHUHU
j/IeKTponepeAauu (B Touke x)?

L

Uyl

IX_
e
UX'{’K][HX]

L IX _
IIpoao/ibHBIN HECUMMETPUYHBIN 3/1eMeHT (3/1eMeHT ¢ nmoda3Hol HeCMMMeTpHeH)
3ajaeTca ceymoiier opmy.ioii:

Ly = vV Ry + jX5

tZ, =R, + jX

Z; =Ry, —jX,

Ly =Ry, - jX5

1

e

Ko3ddumment cBsa3u o06MoTOK TpaHcopmaropa co cxemoil «3Be3jja — 3Be3/ja C
HYyJIEM».

R
2+7,-Y,
K. = 2
2_Zt'Yt
K. = !
2+Z7,-Y,
K. = !
1-Z7,-%,

21



Tabmuma 6 — Kpurepuu oreHKH ¢()OpMHUPOBAHHOCTH KOMITeTeHIIUM

3JIEKTPUUECKUX CeTei

3JIEKTPUUECKUX CeTel

Kox u Kputepuw orjeHuBanusi ChoOpMHUPOBAHHOCTH KOMITETEHI[UH
HauMeHOBaHHe (yacTv KOMIIETEHIUH)
WHAMKaTOpa Ha 6a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTHXKEHMA COOTBeTCTBYeT OLIeHKe | COOTBeTCTBYeT OL[eHKe | COOTBeTCTBYeT OL|eHKe
KOMIIETeHL[UM (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOILIO» «OTJTUYHO»
KOMITETEeHLIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oaryia | MakCuMMasbHOro Oasia | MakcHManbHOro Oasia
NI-1ormk-2 CryzaeHT CryzaeHT CryzaeHT
AJITOPUTMHU3HUPYET | 1eMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUDPYET
DELIeHHe 388U U | gror . Xopolliee 3HaHUe: OTJIMYHOE 3HAHUe:
peanusyeT o OCHOBHBIX Mojiesiel OCHOBHBIX MoJiesiel
OCHOBHBIX Mojiefieit
aJIrOPUTMBI C 3/IeMEHTOB 3/IeMEHTOB
3/IeMEHTOB . .
HCIT0/Ib30BaHUEM S/IeKTPHYECKOW COTH B 9JIEKTPUYECKON CeTU B | 2JIEKTPUUECKOH CeTH B
MpOrpaMMHBIX nakete MathCAD nakete MathCAD
p . I; . nakete MathCAD, ’ ’
. MaTpu MaTpu
pen MaTpHLy puL puL
NI-20rk-2 ripeoOpa3oBaHusl, ripeoOpa3oBaHusl,
ripeoOpa3oBaHusl,
Pa3pabatbiBaer 9KBUBA/IEHTHBIX 9KBUBA/IEHTHBIX
9KBUBA/IEHTHBIX
aJITOPUTMBI U MaTpHuI] [epe/jauy; MaTpHuI] [epejauy;
p MaTpHL] repe/iauy; puLl Tiepeadn; puyLl niepefiadi;
KOMIIbIOTEPHBIE MaTpHL] BBIYMCIEHHSI MaTpHL] BBIYUCIEHHS
MaTpHL] BBIYUCIEHHS . N
IIPOTrpamMMBl, o HanpsDKeHWH U TOKOB B | HAIPSDKEHUH U TOKOB B
HanpsDKeHWH U TOKOB B . .
TIPUTO/THBIE TSI . | TOUKax 3/7IeKTPUUECKON | TOUKaX 3JIEKTPUUECKOH
TOUKAX 3JIEKTPUUeCKOM
MPaKTHUYeCKOro . ceTH; criocobeH CeTH; CriocobeH c
ceTy; Ha 6a30BOM -
TIPUMEHEeHHSI CaMOCTOSITE/TLHO BBICOKOM CTeTeHbI0
yPOBHE yMeeT
N-1nKoc-1 a/IrOPUTMU3UPOBATh CaMOCTOATEIbHOCTH
aJITOPUTMU3UPOBATh
OcyiiecTBsiet pellieHHe 3a/jau C aJITOPUTMU3UPOBATh
pellieHHe 3a/jau C
MOHHUTOPHHT HCIT0/Ib30BaHHEM pellieHHe 3a/jau C
HCIT0/Ib30BaHHeM
TEeXHUYECKOTO TIPOrPaMMHBIX WCT0/Ib30BaHHUEM
MIPOTPaMMHBIX CPE/ICTB;
COCTOSTHUSI CPeiCTB; MIPOrPaMMHBIX CPE/ICTB;
pa3pabaThiBaet
obopyoBaHus pa3pabaThiBaet pa3pabaThiBaet
N aJITOPUTMBI U
TIO/ICTaHI[UI aJITOPUTMBI U aJITOPUTMBI U
A 1 KOMIIbIOTEPHBIE p P
3JIEKTPUUECKUX KOMIIbIOTEPHBIE KOMIbIOTEPHBIE
N IIPOrpamMMBl,
ceTeit TIPOrpamMMBbl TIPOrPaMMBbl
IIpUroaHele Ajs porp ’ porp ’
TIPUTO/THBIE TSI TIPUTO/THBIE TSI
TIPaKTUYECKOT0
MIPaKTUYECKOT0 MPaKTHUYeCKOro
TIpUMeHeHwUs], Crioco0eH p p
TIPUMEHEeHHS], MIPUMEHEHMS],
OCYIIIeCTBJIATh
OCYIIIeCTBJIATh OCYIL[eCTBJIATh
MOHUTOPHHT yi yH
MOHHUTOPHHT MOHHUTOPHHT
TEeXHUYECKOTO
TEeXHUUECKOTO TeXHUUECKOTO
COCTOSIHUS
COCTOSTHUSI COCTOSIHUS
obopyoBaHus 5 5
N obopyoBaHus 0bopyoBaHus
TIO/ICTaHI[UI pyAoBaH PyAOBaH
TIO/ICTaHI[UI TIO/ICTaHI[UI

3JIEKTPUUECKUX CeTel
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Moavyab 5. MaremaTuueckue mojaeau J1J11
IUISI pacyeTa HeCUMMETPUUYHBIX Pe)KMMOB

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
Y paBHeHus, onuchbIBawIIyie MaTpPUIly Mepejaduy JUHUM:

+tA=E+72'Y,B=72,C=2-Y+Y:Z'Y, D=E+Y-Z

A=E, B=0, C=Y, D=E

A=E, B=72,C=0, D=E

A=E, B=7Z, C=Y, D=E
IIpu mopenupoBanuu JIJII marpuna E aBiasercs:

+EqyuHrYHOM MaTpuLiel pasmepa M X m

HyneBou maTpuLier pasmepa 2m X 2m

[OvaronanbHOU MaTpuLier pa3mepa 171 X Nl

BepxHeii TpeyrobHOR MaTpurieii pasmepa 2m x 2m
Matpuna Z cod6CcTBeHHBIX M B3aMMHBIX MPO/JO/IBHBIX CONMPOTUB/IeHUN (a3 TMHUN
HMeeT pa3MepHOCTh:

mx1

Ixm

+mxm

2mx2m
Matpuna Y co6CTBeHHBIX U B3aUMHBIX MOMEPeUHbIX NMpoBoguMocTei a3 TuHUN
HMeeT pa3MepHOCTh:

mx1

Ixm

+mxm

2mx2m
MarpuijaMmy OroHHbIX NapaMeTPOB JIMHUHU AAB/IAIOTCS:

121

Matpunamu 000011[eHHbIX TAPAaMeTPOB JIMHUM ABJISIFOTCS:
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I[Ipy KakoM /[MHe JIMHUU pacyeT MaTpPUIibl yNPOUIAeTCHA, W JIMHHUS CUUTAEeTCA
KOPOTKOM?

Menee 300 km

+Menee 150 km

Menee 50 km

Menee 25 KM
YcnoBue (Ixk = () paBeHCTBa HY/II0 TOKA B KOHIe pacnpeje/nuTe/IbHON CeTH
HCI0/Ib3yeTCA NpPu:

2-X CTOPOHHEeM MMUTaHUuU

oOpbIBax

K.3.

+ OJHOCTOpPOHHEM IMHUTAHUU
YpaBHeHue, onucbIBaKIiee MaTPULy nepejayuy AJisi CONPOTHB/IEHUS Z:

A.=Z, B,=1, C,=0, D,=1

A;=0, B,=Z, C,=1, D,=0

+A,=1, B,=Z, C,=0, D,=1

A;=1, B,=Z, C,=Z, D,=1
YpaBHeHue, onuchIBaiee MaTpPULly NepeAauy NonepeyHoi NpoBoANMOCTH Y:

Ay=1, B,=Y, C,=0, Dy=1

+Ay=1, By=0, C,=Y, Dy=1

Ay=1+YZ, By=Z, Cy=Y, D)=1

Ay=1+YZ, By=Y, Cy=Z, Dy=1
YpaBHeHue, onuchIBawIlee MaTpPULy Nepejaud MonepeyHol MPOBOAMMOCTH Y
MPO0/ILHOT0 conpoTuBieHus z (I'-o0pa3Has cxema):

+Ay.=1, By,=Z, Cy,=Y, Dy,=1+YZ

Ay.=1, By,=Y, Cy,=Z, Dy,=1+YZ

Ay,=1+YZ, By,=Z, Cy,=Y, Dy,=1

Ay,=1+YZ, By,=Y, Cy,=Z, Dy,=1
YpaBHeHue, onuchIBaKIiee MaTpULy MepefAaYyy NMPOJ0JIbHOI0 CONPOTUB/ICHUSA Z U
nomnepeuHoii mposogumoctu Y (I'-o6pa3Has cxema):

Ay=1, Byy=Z, Cyy=Y, Dyy=1+YZ

Ay=1, Byy=Y, Cy=Z, Dyy=1+YZ

+Ay=1+2Y, Byy=2, C;y=Y, Dy=1

Ay=1+Z7Y, By=Y, Cyy=27, D=1
YpaBHeHue, onuchIBaKIlee MaTpULy [epefAaYyu NMPOA0JIbHOI0 CONPOTUB/ICHUSA Z U
nomnepeuHbIX npoBogumocteii Y1 u Y2 (II-o6pa3Has cxema):

An=1, Bn=Z, Ch=Y, Dn=1+YZ
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An=1, Bn=Y, Ch=2, Dh=1+YZ

+An=1+2Y>, Bh=2, Ch=Y1+Yo+Y:1ZY>, Dn=1+Y:Z

An=1+72Y>, Bh=1+Y:1Z, Ch=Y1+Y>+Y1ZY>, Dn= 7
YpaBHeHuUe, onUChIBalollee MaTPUIly nepejaur MPOJO/JIbHBIX CONMPOTHUB/IeHUN Z1
U Z> u nonepeuHoi npoBoaumMoctei Y (T-o0pa3nasi cxema):

An=1, Bn=2, Cn=Y, Dn=1+YZ

An=1, Bn=Y, Cn=2Z, Dn=1+YZ

An=1+21Y, Bn=2, Cn=21+22+72:1YZ2, Dn=1+Y:Z

+An=1+21Y, Bn=21+2>+72:YZ> , Cn=Y, Dn=1+YZ>
IIpu moaeMpoBanuu JUuHUM Kaacca 0,38 kB meroaoM (pa3HBIX KOOPJUHAT YHC/IO0

¢a3 m npuHumaercs:

3

+4

6

8
J/ieMeHTbl MaTpUIlbl AaKTHBHBIX MNPOJO/bHBIX CONMPOTHUB/IEHUN HNPOBO/HHUKOB
JINHUMH:

R, =Ry,R;, =R, + R,

+R; = Ry, + Ry, R = Ry
R, =R, _R3’Rij =R,
R; =Ry, R; = Ry, — R,

JJ1IeMeHThI MAaTpHLibl UHAYKTUBHbBIX MPOAO0/JIBbHbBIX COHpOTI/IBJIEHI/Iﬁ MNpoBOJHUKOB
JIMHUU

+ X, = 472'10_4f1n&,Xy. =410 f1n 2D3 -
Toi \/(‘xi X))+, =)
X; =4710" f1n 2D3 =, X, = 47107 fIn 22
V@& =3 )2+, -y,
X, = 47710_4f1n&,Xl.j =4710"* fIn 2D3 -
YO, =x)’ = (7, - »,)

D, X, =4r10™ fln&
2 2 2T 7
V& =) = (v, =)

JJ1IeMeHThI MAaTpHIlbl IMOTE€HIIHMA/IBHBIX KOB(b(bH].[HEHTOB a pacCYMTbIBAKOTCA II0

X, =47107 fIn

dopmynam:
, —x )+ +y)
va = LM, o Ly (x, xj)2 o, yj)2
2re, 1, 27, (x;—x)" +(,—y))
b2 LG =0 y)’
’ 27[80 Toi o 27[80 (xi_xj)z_(yi+yj)2

25



i

_ 1 In (‘xi_‘xj)2+(yi+yj)2 ) 1 lnﬁ
27e, (‘xi_'xj)2+(yi_yj)2’ !

—x) =y +y.) .
G x,)2 (v, yj)z’ = Lo 20
(x; _xj) - +yj)
O/1eMeHThI ¢gii MAaTPHI[bl AKTHBHBIX MOMEPEYHBIX MPOBOJUMOCTEl NMPOBOJHUKOB
JIMHUM PAacCUMTHIBAIOTCS MO c/1eAymomei hopmy.ie:
g = ro (E;/Ey)
i Uiz
- roif (E; 1 Ey)
124 Ul
_ rof (E; 1 Ey)
+8i = U2
_ 1ot (Ey | E,)
ii Uz

1

2rg, 1y,

1

i -
2rg, 1y,

1

2rg,

JJieMeHThI gjj MaTPUIlbl AKTHUBHBIX MONEPeYHbIX MPOBOAUMOCTEH MPOBOHUKOB
JIMHUM PAaBHBI:

+0

1

gii

Xii
Marpuna Ko3¢ppHULMeHTOB 3/IeKTPOCTaTUYeCKONM HHAYKHUM (YaCTHUHBIX
eMKOCTel) MPOBOAHUKOB JIMHUM PAaCCUMTHIBAETCA MO0 caeayroinei ¢popmyiie:

1B]=le]

+1B|=e]”

Bl=[e]”

Bl=@|a]
Marpuija eMKOCTHBIX MpPOBOAMMOCTe B paccuuThiBaeTcs MO0 CJIeAylomiein
dopmyne:

[B]= @laf

B=w-a

pl=o-p"

*|B|= ol

TenerpadHble ypaBHeHHsI /I MHOTONPOBO/HOM 00paTMMOM JIMHUH, COCTOSIIEH
u3 k-nmpoBOoAHMKOB, UMEIOT BU/:

L d {IUII} _ { 0 |z ,{IUII}
dl| |1)] Y| 0 11|

i{lwl} _ { 0 IYT | "lvll}
dl| |1 1zl 0 _|1,|
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d )|

di|

_d|lul]

di |

2] of [lul]
¥l of LIz
0 |Z]] [lul]
0 7] LIz

Tab6nuna 7 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

3JIEKTPUUECKUX CeTei

3JIEKTPUUECKUX CeTel

Koa u Kputepuw orjeHuBanusi ChOpMHUPOBAaHHOCTH KOMITETEHI[UH
HauMeHOBaHUe (4acTv KOMIIETEHIUH)
WHAMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTYKEHUST COOTBETCTBYET OL|eHKe | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OL[eHKe
KOMIIETEeHL[UM (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOILIO» «OTJTUUHO»
KOMITeTeHLH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oasijla | MakCMMasbHOTO Oajyla | MaKcHMasbHOro Oasiia
NI-1ornk-2 CrygeHT CrygeHT CrygeHT
Anroputmusupyer [€EMOHCTPUPYET JIEMOHCTPUPYET JeMOHCTpUDYeT
pelieHue 3a/jau v 3HaHMe: Xopoliiee 3HaHKE: OT/IMYHOE 3HAHUE:
peanu3yer OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB
OCHOBHBIX METO/IOB . N
aJITOPUTMBI C ~ | MOJIe/TUPOBAHUS JIMHUM | MOZIeJTUPOBAHMSI IMHUI
MO/Ie/TMPOBAHUS JIMHUM
WCIT0J/Ib30BaHUEM 3/IeKTpoTiepe/iauy, 3/1eKTpoTiepe/iauy,
3/1eKTpoTiepe/iauy,
TIPOrPaMMHBIX MaTpHuI] epejaun MaTpHuI] epejaun
MaTpHuI] epejaun . .
CpeACTB. < JIMHWH, MaTpHI] JIMHWH, MaTpHI]
JIMHWH, MaTpHI]
NI-20rk-2 [IPO/{OMBHEIX TIPO/I0/TBHBIX TIPOZIO/IbHBIX
PaspabarbiBaet o COTIPOTUBJ/IEHUH U COTIPOTUBJ/IEHUH U
COTIPOTUBJ/IEHUH U
aJITOPUTMBI U TIOTIEPEUHBIX TIOTIEPEUHBIX
TIOTIEPEUHBIX o N
KOMIIbIOTEPHBIE o TIPOBOIUMOCTEH TIPOBOIUMOCTEH JIMHUH,
TIPOBOZAMMOCTEM
IIPOTrpamMMBl, JIMHWM, TejierpadHbIX | TeserpadHbIX
JIMHWH, TeJierpadHbIx N -
TIPUTOZIHbIE [I/IsT ypaBHeH; Ha ypaBHeHUi; criocobeH | ypaBHeHHi; cTiocobeH ¢
TIPaKTHUECKOT O ’ CaMOCTOSITETEHO BBICOKOH CTerieHbI0
6a30BOM ypOBHE yMeeT
TIPUMEHEeHHSI aJITOPUTMU3UPOBATh CaMOCTOSITEILHOCTH
aJITOPUTMU3UPOBATh
N-1nKoc-1 pemmerye 3amau ¢ peleHue 3aJau C a/ITOPUTMU3UPOBATh
Ocy1ecTBsiet WCIT0J/Ib30BaHHEM peleHue 3aJau C
WCIT0J/Ib30BaHHEM
MOHHUTOPHHT TIPOrPaMMHBIX WCTO/Ib30BaHHUEM
MIPOTPaMMHBIX CPE/ICTB;
TeXHUUECKOTO CPeiCTB; MIPOTPaMMHBIX CPE/ICTB;
pa3pabaThiBaet
COCTOSIHUS pa3pabaTtbiBaeT pa3pabaTtbiBaeT
aJITOPUTMBI U
obopyoBaHuUs aJITOPUTMBI U aJITOPUTMBI U
. KOMIIbIOTEPHBIE
TIO/ICTaHI[UI KOMIIbIOTEPHBIE KOMIbIOTEPHBIE
IIPOTrpaMMBl,
9JIEKTPUUECKUX IIPOTrpamMMBl, TIPOTrpaMMBbl, IPUTOHBIE
- TIPUTO/THBIE TSI
ceTeit TIPUTO/THBIE TSI JUISL TIPAKTUYECKOTO
TIPaKTUYECKOT0
TIPaKTUYECKOT0 MIPUMEHEHMS],
TIpUMeHeHMUs], Crloco0eH
MIPUMEHEeHHS], OCYIIIeCTBIIATh
OCYIIIeCTBJIATh
OCYIIeCTBJIATh MOHHUTOPHHT
MOHUTOPHHT
MOHHUTOPHHT TEeXHUUECKOTO
TEeXHUYECKOTO
TEXHUUECKOTO COCTOSIHUS
COCTOSIHUS
COCTOSIHUSI obopyZoBaHust
obopyoBaHus 5 .
N obopyoBaHuUs TIO/ICTaHI[UI
TIO/ICTaHI[UI pyAoBaH ACTaHL .
TIO/ICTaHLIUH 3/IEKTPUUECKUX ceTel
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Moayas 6. MaTemaTHueckue Mojaeau Tpanchopmaropos
JUISI pacuyeTa HeCUMMETPUUYHBIX Pe)KMMOB

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
Hau0o/1ee npuMeHUMas cxeMa coeuHeHHs: 00MoToK TpaHcdopmaTtopa 35/10 kB:
TpeyroJyibHUK-3Be3/a
+3Be3a-TpeyroyibHUK
3Be3/1a-3Be3/1a
3Be3/a-3Be3/a C HyJieMm
IToTpebduTebCKH TPaHC(OPMATOP Yallle BCEro UMeeT CXeMy COeJUHEeHHUA:
TpeyroyibHUK-3Be3/a
3Be3/1a-TpeyrobHUK
3Be3/1a-3Be3/1a
+3Be3/a-3Be3/a C Hyj1eM
HanpspkeHus1 morpedure/1bCKoro Tpaicgopmaropa:
35/10 kB
10/6 xB
+10/0,4 xB
380/220 B
Ko3¢duiuenr Ttpanchopmauuu  TpaHcdopMaTropa  PpacCUUTHIBAETCS MO
caeayroiier popmy.ie:

+x=Yr
U

[

Marpurija HHIH/eHIHI TpaHcopMaTopa uMeeT c/ieyioiiee 0003HaUeHHe:
H
+M
Y
Zb
Kako# no/jjxo/; He/1b351 MCII0/1Ib30BaTh /ISl ONpe/e/IeHUs MaTPHIbI COIPOTHB/IEHUN
TpaHcdopmaropa?
HenocpenctBeHHOe M3MepeHre
Vicrionp30BaHMe CIpaBOYHBIX CBeJEHUM O COMPOTUBJ/IEHUSX IE€PBOM, BTOPOM U
HYJ/IEBOW MOCJ/IeJ0BaTe/IbHOCTH
Vcrnosib30BaHMe NaCMOPTHBIX JaHHBIX
+H/crnonb30BaHre NPOU3BOJIBHBIX 3HAUEHUN
Jnsa mopenupoBaHusi TpaHcGopMaTopoB B (ha3HBIX KOOP/JUHATAX HCHOJIB3YIOT
MaTpuLy y3/10BbIX IPOBOAUMOCTEN:
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Y=M-Zb" -M"'

ty=M-zb"-M"

Y=M-Zb"

Y=M-M"
ComnporuByiieHue ogHo(da3Horo rpancopMaropa pacCUMThIBAeTCs MO C/IeAyHoinen
dopmyne:

+Z, =R, +jX,

Zy =Ry + X,

ZTi :RTi _jXTi

Zy =Ry — Xy,

YpaBHeHus, onuchbiBaKwIiue MaTpuly nepeaauu oaHoga3sHoro TpaHcdopmaropa
MPH U3BECTHHIX MaTPHULAaX MPOBO/UMOCTE:

1
A, =K-ZT,B,, =K,C,, =0,D,, =| —

K

1
A,=K,B,=0,C,,=K-ZT,D,, =| —

K

1
+ATP :K’BTP :K.ZT’CTP :ODDTP :lzT}
K

App = [%:|9BTP =K-ZT,Cpp, =0,D;p =K
K
YpaBHeHusi, oOnucCbIBaKwIUe MaTpuly Tmepejayud TpaHcdopmarTropa TmpHU
HU3BEeCTHBIX MAaTPHUI|aX MPOBOJUMOCTEM:
+A=-Yu' - Y»n, B=-Yu', C=Yi—-Yu: Yu' Yn, D=-Yiu Yu!
A=Y»n, B=Yxn, C=Yn, D=Yn
A=Yn, B=Yp, C=Yn, D=Y2»
A=-Yo1-Yi, B=Ya, C=Yu+Yn, D=-Yu Y»
CoOcTBeHHbIe ¥ B3aUMHbIEe CONMPOTHUBJ/IEHUSI OOMOTOK 2-X 00OMOTOYHOIrO
TpaHcopmaTopa paBHBbI:

z

Tz, - 11 o 7, =21, Z,, =K. \Z,Z,
1-K&)(—+—-L
( c)(ZT 5)

Z1= 7, Z,=72,-K%, Z,=K.Z,Z,

1 Z
Z,=—, Z,=—! Z,,=Kc\2,Z,

=

21:ZT+L, Zzzzl'K%a le=ch/m

YT

B cersix 10 u 0,4 xB wucnonb3yrTcsa TpaHcdopMaTopbl €O CXeMOM COeJUHeHHSs
00MOTOK:

TpeyrosbHUK-TPeyro/JbHUK

+3Be3/ja-TpPeyro/IbHUK U 3Be3/a-38e3/a C HyJleM

TpeyroJyibHUK-3Be3/a
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3Be3/1a-3Be3/1a

B maTpue MHLIU/JEHI[UI KO/IMUeCTBO CTPOK COOTBETCTBYET:
KonnuecTBy BeTBel
+Ko/uecTBy y3/10B
KomuectBy 06MOTOK TpaHCcopMaTopa
['pynmne coeguHeHus1 TpaHCoOpMaTopa

B maTpuie HHOUAEHIHI KOJTHYeCTBO CTO/I0L0B COOTBETCTBYeT UHCIIY:
+ BeTBeu

y3/10B
cxem
KOHTYPOB

Marpuia nepeaauu TpaHcopmaropa uMeer cieaymoiiee 0003HaYeHHe:
+H
M
Y
Zb
Marpuija conpoTuB/IeHNH BeTBed TPaHC()opMaTopa YYMTHIBAeT:
CormpoTuBIeHUs CBA3U
IIponosibHBIE CONIPOTUBIIEHUS
[ToniepeuHbie CONMPOTHBIIEHUS
+CobCTBeHHbIe U B3aMHbIe COTIPOTHB/IEHHUST 00MOTOK

Marpuna CONpPOTHB/IEHUMN BeTBel ABYX00MOTOUYHOTO TpPex0aKoBOro
TpaHcopmaTopa uMeeT BUJ;:

(Zm 0 0 Zc2 0 0 |
0 Zm 0 0 Zc2 0
0 0 Zm 0 0 Zc2
ZV =
Zel 0 0 Zm 0 0
0 Zd 0 0 Zm 0
|0 0 Ze 0 0 Zm|
[Zzc2 0 0 Zm 0 i
0 Z2 0 0 Zm
0 0 Z2 0 0 Zm
ZV =
Zm 0 0 Zcl 0 0
Zm 0 0 Zcl 0
| 0 Zm 0 0 Zel]
(Zel 0 0 Zm O i
0 Zd 0 0 Zm
0 0 Zd 0 0 Zm
+ 7V =

Zm 0 0 Z2 0 0
Zm 0 0 Z2 0
0 Zm 0 0 Z2]




Zm 0 0 Zc O 0
0 Zm O 0 Zc O
0 0 Zm O 0 Zcl

Zc2 0 0 Zm O 0
0 Zc2 0 0 Zm O
0 0 Zc2 O 0 Zm

ZV =

Ilpu MopenupoBanun TpaHcdopMaTopa «3Be3jja-3Be3la C HYJIEM» MeETOAOM
(ha3HBIX KOOPJUHAT pa3Mep MaTPUIbl HHIIUAECHIMU Oy/JeT COCTAB/IATh:

3x4

4x3

6x8

+8%6
Ilpu MopenupoBaHuM TpaHcdopmaTopa «3Be3Ja - 3Be3ja C HyJ/IeM» MeETOAOM
(ha3sHBIX KOOPAMHAT pa3Mep MaTPHUIbl COOCTBEHHBIX M B3aUMHBIX COMPOTHB/IEHUH
OyAeT COCTaB/IATH:

3x3

4x4

+6x6

8x 8
IIpu mopenupoBanuu TpexgasHbix TpaHchOpMaTOpoB MaTpHIlbl TOKOB Iy u
HanpspkeHud Uy B y3/1aX BX0/ja M BBIX0/J0B HMEIOT Pa3MepPHOCTb:

+mx1

Ixm

mxm

2mx2m
Kakoe W3 mnpejacCTaB/eHHbIX HI)KE€ YpPaBHEHHH He OTHOCHUTCA K Y3/I0BBIM
ypaBHeHHsIM Tpex(a3Horo TpaHchopmaropa?

Y, Y,
]:MZBlMtU:YU:{YY YM}U

MY YMM
U, =MU
I,=2,'M.U
+U, =U, +ZI,

K y3/10BbIM ypaBHeHHSIM MPU Mo/ie/IMpOBaHuu Tpex(¢a3Horo TpaHcopmaropa He
OTHOCHUTCH:

Y, Y,
I:MZ;'M[U:YU:{ " W}
YMY YMM
Uy,=MU
I, =27, MU
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+U = _Y;);):)Y;)YOUY

Tabmuna 8 — Kpurepuu oreHKH ¢()oOpMHUPOBAHHOCTH KOMITeTeHIUH

Kop u Kpurepuu onjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIEeTeHIMN)
HH/IMKaTopa Ha 6a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
JOCTHKeHUs1 COOTBETCTBYeT OLIeHKe | COOTBETCTBYET OLIEHKe | COOTBETCTBYET OL|eHKe
KOMIIeTEeHL[UM (YaCTH | «y[OBJIETBOPUTEILHO» «XOpOIIO» «OTJTMYHO»
KOMITeTEeHLH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOro O6ajula | MakCMMasibHOro 0asisia | MakcuMasbHOro 6ansa
NI-1ornk-2 CrygeHT CrypaeHT CrypgeHT
AsnropuT™MHU3MpyeT | AEMOHCTPUPYET 3HaHWE | JeMOHCTPUPYeT JIeMOHCTPUPYeT
pellieHVe 3a/jau U | CXeM COeJUHEeHUsI XOpolllee 3HaHUe CXeM | OTJIMYHOE 3HaHUe CXeM
peanusyeT 06MOTOK coeguHeHUsI OOMOTOK | coeZiIMHeHUsI 0OMOTOK
aZIrOPUTMBI C TpaHC(hOpMaTOpOB, TpPaHC(OPMaTOpOB, TpaHC(OPMaTOpOB,
HCII0/Tb30BaHUEM MaTpui] MaTpui] MaTpHulL] COMPOTHBJIEHUN
MPOrpaMMHBIX COMPOTHUBJIEHUN U COMNPOTHUBJIEHUN U 1 y3JI0BBIX
CpeJCTB. y3/10BbIX Y3JI0BBIX MPOBOAUMOCTEH,
N-2o0mnxk-2 TPOBOAUMOCTEH, TPOBOAUMOCTEH, MaTpuLbl UHLUAEHLIUU U
Pa3pabatbiBaer MaTpULbl UHLUAEHLIUM | MaTpPULIbl MHLUMJEHI[MHA | MaTpULIbl Tlepe/iaui;
aZrOPUTMBI U Y MaTpULIbI ITepefiauk; | ¥ MaTPULIbI lepefiauk; | CTIOCOOeH C BBICOKOM
KOMITbIOTE€pHbIe Ha 6a30BOM ypoBHe criocobeH CTerneHblo
MpOrpaMMBbl, yMmeeT CaMOCTOSITeJIbHO CaMOCTOSITE/IbHOCTU
TIPUTO/IHBIE [1/151 aZrOPUTMHU3UPOBATH aZrOPUTMHU3UPOBATH aZrOpPUTMHU3UPOBATh
MpaKTUUeCKoro pellieHye 3a/a4 C pellieHye 3a/;a4 C pellieHre 3a/;a4 C
TpUMeHeHUst HCII0/Tb30BaHUEM WCII0/Tb30BaHUEM VICII0/Ib30BaHKEM
N -1nKoc-1 MPOrpaMMHBIX CPeJICTB; | MPOrPaMMHbBIX MPOrpaMMHBIX CPe/ICTB;
OcyuyecTBsier pa3pabarbiBaeT CpeJCTB; pa3pabarbiBaeT
MOHHUTOPUHT aZrOPUTMBI U pa3pabaThiBaet aZrOPUTMBI U
TeXHUYEeCKOT 0 KOMITbIOTE@PHbIe aZrOPUTMBI U KOMITbIOTE€PHbIe
COCTOSIHUSI MpOrpaMMBbl, KOMITbIOTE@PHbIe MporpaMMbl, IPUTO/IHbIE
obopyoBaHus TIPUTO/IHBIE [1/Is1 MpOrpaMMBbl, JU71s1 TIPAKTAYEeCKOT 0
MOACTaHLUN MpaKTUUeCKoro TIPUTO/IHBIE [1/Is1 TIpUMeHEeHUs,
3JIEKTPUUeCKUX TpUMeHeHMs], CII0CO0eH | MPaKTUYeCcKoro OCYILeCTBJISITh
ceTei OCYILeCTBJISITh TIpUMeHEeHUs, MOHHUTOPUHT
MOHHUTOPUHT OCYILeCTBJISITh TeXHUYEeCKOT 0
TeXHUYEeCKOT 0 MOHHUTOPUHT COCTOSIHUSI
COCTOSIHUSI TeXHUYEeCKOT 0 obopyoBaHus
obopyZoBaHust COCTOSIHUSI MOACTaHLUN
MOACTaHLUN obopyoBaHus 3JIEKTPUUECKUX CeTel
3JIEKTPUUECKUX CeTei MOACTaHLUN

3JIEKTPUUECKUX CeTel

Moavis 7. MaTeMaTHdecKue Mojaeau GuiaLbTpoB HaNPsyKeHUus1 00paTHOM

H HVJIEBOﬁ HOCHEHOBHTEHBHOCTEﬁ JUIA pacdeTd HeCMMMETPHUUYHBIX PEe>KUMOB

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
®UILTP HaNPsHKeHUs 00paTHOM MOC/Ie0BaTe/IbHOCTH UCIOJIB3YIOT JIJIs:
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+00OHapy>KeHUsI HampsKeHYst 00paTHOM T0C/Ie[0BaTeTbHOCTH
(buIbTpaLMK HaNpsHKeHUH
(GUIBTPaLIKU TOKOB
(UIbTpaLMU HAMNPSUKEHUH U TOKOB
®OuabTP HaNPsHKeHMs HYJ/IEBOU MOC/IeA0BaTe/IbHOCTU UCIO0/Ib3YHOT AJIS:
(buIbTpaLMK HaNpsHKEeHUH
+ oOHapy>KeHUsl HarpsKeHHs1 Hy/1eBOM 10C/ie/10BaTe/IbHOCTU
(bunbTpalii TOKOB
(bUIbTpaLIU HAMNPSUKEHUH U TOKOB
Kakoii 3¢ dekT co3paeT HanpspkeHHe 00paTHOM MOC/Ie/J0BaTe/TbHOCTH?
TOJIOKUTE/TIbHBIA BpallatOIMid MOMEHT JIBUTraTe/Ist
BpallleHue BUraTesisi B 00paTHYO0 CTOPOHY
OCTaHOBKY JiBUTaTesi
+0TpULIATe/IbHbIM BPALLAIOLLIUM MOMEHT JBUraTesIst
YTo MPOMCXOAUT C JBUraTe/ieM MPH YaCTOM MOSAB/IeHUM HanpsHKeHHs 00paTHoM
noc/1ei0BaTe/IbHOCTH?
yBEJIMUMBAETCS CKOPOCTh BpallleHUs
JIBUTaTe/b OCTaHAB/IMBAeTCS
+COKpaIIaeTCsi CPOK CJTy>KObI
JIBUTaTeJb BpalllaeTcsi B IPYTYI0 CTOPOHY
@uIbTP HanpsHKeHUs1 00PaTHOM MoC/1e0BaTe/IbHOCTH — 3TO:
+3/IeKTpUUecKasi Cxema, BbiZieJisitolllasi HalpsKeHrue 06paTHOM 1ociejoBaTe/IbHOCTH
cxeMa, u3Mepsitolllasi HaripsbkeHre 00paTHOM Moc/ie/[0BaTe/TbHOCTU
cxema, U3MepSIoLasi MOAY/IM Halps>KeHU!
cxema, usmepsitoiias (asbl HaMpsHKEHUN
®OuabTP HaNPsHKeHMs HYJ/IEBOU MOC/Ie0BaTe/IbHOCTU — 3TO:
CcxeMma, U3MepSIoLasl HarpsbKeHWe Hy/1eBOU MOoC/ie0BaTe/TbHOCTH
cxema, U3MepSIoLasi MOAY/IM Halps>KeHU!
+3/1eKTpUUecKasi CXxeMa, BblJe/ISoLasi HalpsbKeHe HyJ1eBOU MOoC/e0BaTe/IbHOCTH
cxeMma, usmepsitorias (asbl HarpsHKEHUN
B Kakue 1jeny BKJIHYaT GUIbTP HaNpsDKeHUsl 00paTHOM 1Moc/ieJ0BaTe/IbHOCTH?
+ BTOpUYHbIE LieNU TpaHC(opMaTopa HamnpsKeHUst
BTOPWYHbIE 1]eu TpaHCc(opMaTopa ToKa
CUJIOBbIE CETH
BTOPUUHBIE LIeNU
B kakue neny BKJIUYAKT (UIbTP HaNpsDKeHUs Hy/1€BOH M0c/ie/j0BaTe/IbHOCTH?
+ BTOpUYHbIE LieNU TpaHC(hopMaTopa HanpsKeHUst
BTOPUYHbIE 1]eu TpaHc(opMaTopa ToKa
CUJIOBbIE CETH
BTOPUUHBIE LIeNU
N3 CcKOIBKHX Pe3uCTOPOB M eMKOCTeil cOCTOMT (UILTP HampsDKeHUsi 00paTHoM
N0C/ie0BaTe/IbHOCTH AKTUBHO-eMKOCTHOI'0 THUIA?
nslu3
ns3ul
nslu4
U3 2 u?2
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N3 CKOMBKHMX Pe3suCTOPOB  COCTOUT (WIbTP HaMNpsDKeHUs  HyJ/1eBOH
noc/1ei0BaTe/IbHOCTU?

+us 3

us 1

us3 2

us3 4

CKo/IbKO BX0/10B HMeeT (PM/IbBTP HaNpsDKeHUs1 00paTHOM 1oc/1e0BaTe/ IbHOCTH?

2

+3

1

4

CKo/IBKO BX0/10B UMeeT (JM/IbTP HANpPsDKeHUs1 Hy/1eBOH N0c/1ei0BaTe/IbHOCTH?

+3

2
4

1

CKo0/IbKO BbIX0/I0B UMeeT (GU/ILTP HANPsDKeHHsl 00paTHOM Moc/ie0BaTe/IbHOCTH?
1

3

+2
4

CKo0/IBKO BbIX0/I0B UMeeT (UIbTP HanpsDKeHUs Hy/1eBOH Moc/ie/j0BaTe/IbHOCTH:
+1

2

3

4

CKo/IbKO Yy3/I0B M BeTBeid uMeerT Moje/lb (UiIbTpa HanpsHKeHHs oO0paTHOM
noc/j1ei0BaTe/IbHOCTU?

Sud

4ub

+5ub

4v4

CKo/IbKO Yy3/I0B U BeTBeH HMeeT Mo/e/lb (UIbTpa HanpsDKeHUsl HyJ/IeBOM
noc/1ei0BaTe/IbHOCTH?

+t5u4

Subs

4ub

4v4

Yem MOXXHO MO/ie/IUPOBaTh punbTp HanpsOKeHHU s odpaTHoM
noc/1ei0BaTe/IbHOCTH?

MaTpuLiel COTPOTUB/IEHUN BETBEU

+MaTpuLiel y3/10BbIX IIPOBOAUMOCTEN

MaTpuLier UHLUEeHLIUU

obpaTHOU MaTpuiiei

Yem MO)XKHO MO/ie/IMPOBaTh (PUILTP HaNpsHKeHUsA HyJ/1eBOoMH M0c/ie/j0BaTe/IbHOCTU?
MaTpuLiel COTPOTUB/IEHUN BETBEU
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MaTpuLier UHLUEeHLIUU
obOpaTHOM MaTpuIiei
+MaTpuLiel y3/10BbIX IIPOBOAUMOCTEN

Yem MOXKHO

MOA€/IUPOBATDb

noc/iei0BaTe/IbHOCTU?
MaTpuLiel CONPOTUB/IEHUN BETBEU
+MaTpuLeld nepejauv

MaTpuLed UHLUZeHLUN

obpaTHOU MaTpuiieit

punbTp

HaITpfA)KeHUA

oOpaTHOM

Yem MO)XKHO MO/ie/IMPOBaTh (PUILTP HaNpsHKeHUsA HyJ/1eBOMH M0c/ie/j0BaTe/IbHOCTU?
+MaTpuLeld nepejauv

MaTpuLiel CONPOTUB/IEHUN BETBEU
MaTpuLed UHLUAEHLN

obpaTHOU MaTpuiiei

Yro noAxK/I0UaeTcsa K (UIbTPY HANPsDKeHUs1 00paTHOM 1Moc/ie/[0BaTe/IbHOCTH?
+pearvpyroium oprad

amIiepMeTp
dazomeTp
CUETUHK

Yto nojkiovaercs K GUIbTPy HanpshKeHUs Hy/1eBOH M0c/ie/j0BaTe/IbHOCTH:

amIiepMeTp
dazomeTp

+pearvpyroium oprad

CUeTuUuK

Tab6nuna 9 — Kpurepuu oreHKu cpopMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
AOCTKEHUS COOTBETCTBYeT OLIeHKe | COOTBETCTBYET OLIEHKe | COOTBETCTBYET OL|eHKe
KOMIIeTeHL[UM (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOLLO» «OTJTUUHO»
KOMITeTEeHLH) 50-64% ot 65-85% or 86-100% ort
MaKCHMMaJIbHOro 06ajula | MakCMMasibHOro 0asisia | MakcuMasbHOro bansa
W-1omnk-2 CrymeHT CrymeHT CrymeHT
AnroputMu3npyeT JIeMOHCTpUpPYeT JIeMOHCTPUpPYeT AEMOHCTpUpPYeT
pellieHVe 3a7a4 1 3HaHMe: XOpolliee 3HaHHe: OT/IMYHOE 3HaHUe:
peanusyet o o Ha3HaueHuM (QUIbTPOB
Ha3HaueHWM QUIbBTPOB | Ha3HaueHWM (UIbTPOB -
aJICOPUTMBI C o . | HarpspKeHUs1 0OpaTHOM U
HanpsbkeHUst 00paTHOW | HampsbkeHUst 0OpaTHOM N
VICII0/1b30BaHEM o o HYJIeBOM
Y HYyJIeBOU1 Y HYyJIeBOUN
MPOrpaMMHBIX 10C/1eZloBaTeIbHOCTH, UX
10C/Ie[IoBaTe/IbHOCTH, | [OC/Ie0BaTe/IbHOCTH, -
CPeACTB. < < Moziesnieil B (ha3HbIX
UX MoJesnel B (pa3HbIX | UX MoZesiel B (pa3HbIX
NI-20rk-2 KOOp/IMHATaxX, CXeM U
KOOpAMHATaxX, CXeM U | KOOpJMHATaX, CXeM 1
Pa3pabaTbiBaeT 5/IeMEHTOB; CI10cobeH ¢

dJ/ITOPUTMBI 1

3JIeMEeHTOB; Ha 06a3oBOM

3JIeMEeHTOB; criocobeH

BBICOKOM CTeIeHbIO

yYPOBHe ymeeT CaMOCTOSITe/TEHO
KOMIIbIOTepHbIe CaMOCTOSITe/TbHOCTH
aJIrOPUTMU3MPOBATh aJIrOPUTMU3HMPOBATh
MIPOrpamMmbl, aJIrOPUTMU3HMPOBATh
pellieHye 3a/a4 C pellieHye 3a/ja4 C
TIPUTO/JHBIE IS pellieHre 3a/ja4 C
WCT0/Ib30BaHKEM WCT0/Ib30BaHKEM
MIPaKTUYeCKOT 0 ) WCT0/Ib30BaHHEM
MIPOrPaMMHBIX CPe/ICTB; | TTPOrPaMMHBIX
TIpUMeHeHHUs TIPOrPaMMHBIX CPe/ICTB;
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M,Z[‘ll'[Koc-l
OcyugectsisieT
MOHHUTOPUHT
TeXHUYEeCKOT 0
COCTOSIHUSI
obopyoBaHus
MOACTaHLUN
3JIeKTPUUeCKUX
ceTel

pa3pabaThiBaet
aJITOPUTMBI U
KOMITBIOTEPHbBIE
IIPOrpaMMBl,
TIPUTO/THBIE TSI
TIPaKTHUEeCKOT O
TIpUMeHeHwUs], Crioco0eH
OCYIIeCTBJIATh
MOHUTOPHHT
TEXHUUECKOTO
COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel

CpeJCTB;
pa3pabaThiBaet
aJITOPUTMBI U
KOMIbIOTEPHBIE
IIPOTrpamMMBl,
TIPUTO/THBIE TSI
TIPaKTUYECKOT0
TIPUMEHEeHHS],
OCYIIeCTBIIATh
MOHHUTOPHHT
TEeXHUUECKOTO
COCTOSIHUS
obopyioBaHus
MOACTaHLUN

pa3pabaTbiBaet
aJITOPUTMBI U
KOMITbIOTEePHbIe
TPOrpaMMbl, [IPUTOAHbIE
TSI TIPAKTAYEeCKOT0
TIpUMeHeHUs,
OCYILIeCTBJISATh
MOHUTOPHUHT
TeXHUUECKOTO
COCTOSTHUSI
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTeil

3JIEKTPUUECKUX CeTel

Moavyab 8. MaTeMaTHYeCcKHe MOJe/J W Harpy3o0K U pa3/IHYHLIX BUHI0B
HeCMMMEeTPHH NMPHU PacyeTe HeCUMMETPHUUYHBIX Pe)KUMOB

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 00uH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
CxemMbl  BK/JIWUYEHHs  HArpy3o0K, HCOOJb3ywIuHecs B TpexdasHbIX
pacrnpeje/UuTe/TbHbIX CeTAX:

[TocnemoBarenbHbIE

[TapannenbHbie

+B 3Be3ay U B TpeyroyibHUK

[TocnenoBaTebHO-TIapasiebHbie
Martpuiia y3/I0BbIX MPOBOAUMOCTEMN /Il MOJe/IU HArpy3KH, BK/IIOUAeMON MeX/y
(ha3HBIMM ¥ Hy/IEBBIM NIPOBOJAAMHM B YeThIPEXIIPOBOJHOH CETH:

Y, 1 1 -Y,,
7 - 1y, |1 ~Y,,
1 1 Ym - Y(DS
L Y(Dl _Ym _Ym Y(Dl +Y<1>2 +Y<1>3_
1 0 0 -Y, ]
7 - 0 0 -,
0 0 1 -Y,,
__Y<z>1 _Y(DZ _Y<z>3 Y(D1+Y(D2+Y(D3_
(Y, 0 0 1 ]
7, - 0 Y, O 1
0 0 7Y, 1
1 1 1 Y, +Y,+Y,,




i chl 0 0 _chl |
0 chz 0 _chz
+Y<z> =
0 0 Yq>3 _ch3
L Ych _chz _Yq>3 Ych +Yq>2 +Yq>3_

Ilapamerpsl 2K-mosocHUKa Tpex(a3HOW HAarpy3kH, BK/IUAaeMOH MeXAy
(pa3HbIMM U HyJ/1IeBbIM NPOBO/JaMM:

A=0, B=E, C=Yo, D=E

A=E, B= Yo, C=0, D=E

A=E, B= Yo, C=E, D=0

+A=E, B=0, C=Yo, D=E
3HaueHMs y3/I0BbIX TOKOB NPHU MO/Je/JIMPOBAaHUU HArpy3KH, BK/IHOUAeMOU MeXJy
(¢pa3HbIMM ¥ Hy/JIeBbIM NPOBOJAAMHM B YeTHIPEXNPOBO/HOH CeTH, HAXOAATCHA IO
dopmyne:

+]=[x,] U]

/]=[v]-[x]

/1=, ] [£]

/1=£]%]
B ciyuae MojenupoBaHusi AByX()a3HOM Harpy3Kd B UYeThIPeXIPOBOJHON CeTH,
MaTpHUIja IPOBOAMMOCTeM Oy/leT UMeThb C/IeAyII[Hil BH/L:

0 0 0 0
yo_[00 0 0
? 0 0 Ya>3 _Ya>3
0 0 Y, VY,
| Y(Dl 0 0 _Y<z>1 |
Y(z) _ 0 Y@z 0 _szz
o 0 0 0 0
| Y(Dl _Y<z>2 0 Y(Dl +Y<z>2_
1 0 —1 ]
g |0 10 -1
? 0 0 szs Ym
-1 -1 =Y, 1+1+7,;
i Ycz>1 0 0 _chl
yo — 0 chz 0 chz
‘1’ 0 0 1 -1
- Yd>1 _chz -1 Yd>1 +Y¢2 +1_
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B cinyuae mojenupoBaHusi 0HO()a3HOM HArpy3Kd B UeTbIPeXIPOBOAHOM CeTH,
MaTpHUIia MPOBOJUMOCTel OyJeT UMeTh C/Ie/[yI0Iud BU/J:

1 _
+YG> -

M _
Y, =

Y,

0

0

D1

0 0
0 0
0 Y,
0 -Y,,
0 0
Y,, O
0 0
~Y,, 0
0 0
10
0 Y,
-1 -7Y,,
0
Y(DZ
0
-y,

D2

0
0

- Y<p3

Y.

-1 Y, +Y,,+1

»3

Ecii B 4YeTHIPEXIPOBOJHOW CeTH B HeNOCpPeJCTBeHHOW 0/IM30CTH HMeTCs
AByx(asnas
MPOBOAMMOCTEM Oy/leT HaXOAUTHCS o cyieayomei gopmyie:

ogHo(a3Han

|51

+Y, =Y +Y
Y, =¥y -y
T, =y
Y, =X 7)

HarpyskKu,

TO

pe3y/IbTHPYIOLIas

MarpuIa

Marpurija y3/10BbIX NPOBOAUMOCTEH HArpy3Ku, COeJMHEHHOU B TPeyrojbHHK B

YeThIPeXIPOBOAHOM CeTH:

_Y12+Y13 _le
+YA512: _le Y12+Y23
_Y13 _Y23
0 0

_Y13
_Y23

Y+l i+l

_Y34
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_le‘i"Ym _le _Yl3 1 |
y® -1, Y, +Yy -1 1
Mo
_Yl3 _Yz3 YZ3+YI3+Y34 _Y34
1 1 _Y34 Y34_
(1 =Y, -%, 0]
Y(3) _YI2 1 _Y23 0
Me oy, Y 1 -Y
13 23 34
0 0 -Y, Y, |
[0 =%, <% 1]
Y(3)_ _Kz 0 _Y23 1
Mo —
_Ks _Y23 0 _Y34
1 I =Y, Y,

Ilapamerpsl 2K-mo/iloCHUKa Harpy3kH, COeJJUHEHHO B TpPeyrojbHUK B
TPeXNpPOBOAHOM CeTH:

A=0, B=E, C=Yuo®, D=E

+A=E, B=0, C=Yuo®, D=E

A=0, B= Yuo”, C=E, D=0

A=E, B= Yuo"”, C=0, D=E
Marpuija y3/10BbIX NPOBOAMMOCTeH Harpy3kH, COeAMHEHHOM B 3Be3ly B
YeThIPeXIPOBOAHOM CeTH:

'Y 0 0 0 -, ]
0O Y, 0 0 ~Y,
+Y=0 0 ¥ 0 -X
o 0 0 Y ~Y,
R A A AR A AR a4
Y1 1 1 ~Y, ]
1y 1 1 -Y,
Y,={1 1 v 1 ~Y,
11 1 v -y,
-4 -L =Y Y, K+h+h+Y
Y -1 -1 -1 ~Y ]
-1 v -1 -1 -,
Y,=|-1 -1 Y -1 -,
-1 -1 -1 7 ~Y,
Y =L -4 Y, N+L+G+Y
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o o o X
o o XX o

o o o
SN N X

0
0
Y,
0 7Y,

4

nrn Ny h-nL-r-Y

Y3n0Bble TOKM H Yy3/10Bble HaNpPsOKeHUA MPH MOJe/JMPOBAaHUM HArpys3KH,
Coe/JUHeHHOH B 3Be3/y B UeThIPeXNPOBOJHOU CeTH, CBSI3aHbl COOTHOILIEHUEM:

[Jm]:[Um]'[Y(S)]
Vol=[r]-U,]
,1=[r]- ;]

+[Jas]: [Y(S)]' [Uas]
ITapamerpnbl 2K-mo/locHMKa Harpy3kH, COeJUHeHHOW B 3Be3ly 0e3 HyJ/IeBOro
NpoBOAA:

+A=E, B=0, C=Yy30, D=E

A=0, B=E, C=Yyz0, D=E

A=E, B= Yys3e0, C=0, D=E

A=E, B= Yyso , C=E, D=0
Kakoi H3 3THUX PpeXHMOB sB/IfIeTCSI aBapUUWHbIM, HO He fBJAETCH
HeCUMMeTPUYHBIM?

HopmasnbHbIN pexxum

HecvMmMmeTpuuHas Harpyska

[Byx(dasHoe KOPOTKOe 3aMbIKaHHUE

+Tpexda3Hoe KOPOTKOe 3aMbIKaHUE
Kakoi H3 3THUX PpeXUMOB SIBJfAeTCi HeCMMMETPHMYHBbIM, HO He SfBJ/ISIeTCS
aBapUIHBIM?

HopmasnbHbIN pexxum

+HecummeTpruHasi Harpyska

[IByx(da3zHoe KOPOTKOe 3aMbIKaHUsI

Tpexda3Hoe KOPOTKOe 3aMbIKaHUE
B c1yuyae, Koria KOpoTKoe 3aMbIKaHHe MPOMCXO0AUT /10 00pbiBa (ha3HOro NMpoBoJja,
TAKOW PeXXUM MOJeTHPYeTCs C/IeAy0IHM Criocodom:

Zobi, Ylyi

+Y1yi, Zobi

Y1yi, Zo6i, Y2yi

Zobi, Y2yi
B ciyuae, Korjja KOpOTKOe 3aMbIKaHHe NPOMCXOAHMT mocjie o0pbiBa (a3HOro
IPOBO/]a, TAKOU Pe)KMM MO/[e/TUPYeTCs C/IeJyIOoLIiM Criocodom:

Zobi, Ylyi

Y1yi, Zo6i
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Ylyi, Zob6i, Y2yi

+Z06i, Y2yi
B ci1ydae, Korja KOpoTKoe 3aMbIKaHHe MPOMUCXOAHUT 10 M Moc/ie o0phiBa (hasHoro
MPOBO/IA, TAKOH PE)XXUM MO/Ie/THPYETCS C/IeAYIOIHM CII0Co000M:

Zobi, Ylyi
Y1yi, Zo6i
+Y1yi, Zobi, Y2yi
Zobi, Y2yi
Ilpu o6pbiBe (a3bl conpoTuB/ieHNe Zo6i MPUHUMAETC MPUMEePHO:
0,1 Om
100 Om
1000 Om
+1000 000 Om
IIpu oHO(da3HOM KOPOTKOM 3aMbIKaHuM MaTpuiia Y Oyjer paBHa:
Y, 0 0 -Y.]
0 0 0 O
+ Yy, =
0 0 0 O
Y, 0 0 Y, |
Y, -Y. 0 O]
v -Y. Y. 0 0
Y10 0 00
0 0 0 0
Y, 0 -Y, O]
0 0 0 O
W=y 0 v, o
K K
0 0 0 0
Y, 0 0 -Y.|
0 Y, 0 -Y
I T
K K
=Y, -Y, Y. 3Y |

IIpu AByx(a3HOM KOPOTKOM 3aMbIKaHMHU MaTpulia Y OyAeT paBHa:

Y, 0 0 -Y.]
. 0 00 O
K 0 00 O

Y, 0 0 Y |

41



0 0 0 0
0 Y. 0 -Y,
YKZ — K K
0 0 0 0
0 -Y, 0 Y |
Y, 0 -Y, O]
0O 0 0 O
Je=l y o v o
Y ¢ K
0 0 0 O]
Y, 0 0 -Y.|
0 Y 0 -Y
YKZ — K K

o 0 Y. -Y
Y, Y, -Y 3V

IIpu Tpex¢a3HomM KOPpOTKOM 3aMbIKaHUM MaTpuiia Y Oy/er paBHa:

Y. 0 0 -Y.]
v 0 00 O
10 00 o0
Y 0 0 Y, |
0 0 0 0 ]
m_g % g_§
0 -Y, 0 Y |
Yo 0 Y, O]
v 0 0 0 0
¥ ol-y, 0 Y. 0
0 0 0 0]
Y, 0 0 -Y.]
¥ - 0 Y 0 =Y
Y10 0 Y -V
__YK - -Y 3YK_

IIpu oOpsbiBe ¢a3HOro mMpoBoja MaTpHIla MPOJAOJILHOIO COMPOTUBJ/IEHUsA Oyjer
HMeThb BUJA;
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Z,;
7 - 0
+“o6 0
0
Z, 0
0 O
Ly =
0 O
w0
Z, 0
7 - 0 O
06 0 0
0 O
Z,;
7 0
06 0
_Za6

B kakom ciyuae Harpy3ka HE sBisieTcss HecMuMMeTpUYHOU?

S O O O

oS O O

00 Z,

S O O O
S O o O

oS O o O
e e R )

S O O O
(=)

oS O O
(=)

CornpoTuB/ieHus BO Bcex (a3ax pas3aTudHbl
CornpoTuB/ieHus B [IByX (pa3ax OJMHAKOBbIE, B TDEThEN MEHBIIIE
ConpoTuBiieHus B AByX ¢a3ax ofMHAKOBbIe, B TpeThell Oosbliie
+CornpoTuBiieHHs BO BceX (ha3ax OZjJMHAKOBBIE

Tab6suna 10 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI{HI

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTu KOMIIeTeHLMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
AOCTHIKEHNS COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OL|eHKe | COOTBeTCTBYeT OL|eHKe
KOMIIeTEeHL[UM (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOLLO» «OTJINYHO»
KOMITETEeHLINH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOro O6a/ula | MakCMMasibHOro 0asifa | MakcuMasabHOro bania
NA-lonk-2 CrygeHt CrygeHt CrygeHt
AnroputMHU3MpyeT | JeMOHCTpUpYeT 3HaHWe | JeMOHCTPUpyeT JleMOHCTpPUPYET
pelleHue 3a1a4 U MeTO0B Xopo1iee 3HaHK1e OT/INYHOE 3HdHUe
peanusyet MOJe/IMPOBaHUsA MeTO/I0B MeTOJ0B
QJICOPUTMBI C Harpysok " BU/IOB MOJETHPOBaHNA MO/A€/TMPOBaHNA
UCIIO/Ib30BaHHEM | HECUMMETPHH B Harpysok v BUZ10B Harpysok v BUZI0B
MPOrpaMMHBIX TPeXIIPOBOJHBIX U HECUMMETpHN B HECUMMETpUH B
CpecTB. UYETHIDEX MPOBO/IHBIX TPeXIIPOBOJHBIX U TPeXIIPOBOJHBIX U
UJT-20m1.2 STIeKTPHYCCKHX CETSIX, yeTbIpex MPOBOJHBIX yeTbIpex MPOBOJHBIX
PaspaGaThiBaeT X MATDHL V3/TOBBIX 3/IEKTPUYECKUX CEeTSX, | 3JIeEKTPUUECKUX CeTHX,
p puL y

aJICOPUTMBI U
KOMIIbIOTEepHbIe
NpOrpaMMBbl,

TIPUTO/IHBIE [1/I51

NIPOBOAUMOCTEH,
rapameTpoB 2-K
TIOJTFOCHUKOB; Ha
6a30BOM ypOBHE yMeeT

WX MaTpHL] Y3/IOBbIX
MIPOBOJMUMOCTEH,
rapameTpoB 2-K
TIOJTFOCHUKOB;
criocobeH

WX MaTpuL] y3/I0BbIX
NIPOBOAUMOCTEH,
rapameTpoB 2-K
TIO/IFOCHUKOB; CriocobeH
C BBICOKOM CTereHbI0
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MPaKTHUYeCKOro aJIrOPUTMHU3UPOBATh CaMOCTOSITEJIbHO CaMOCTOSITe/TbHOCTH
NpUMeHeHUsT pellieHHe 3a/jau C aJIrOPUTMU3UPOBATh aJIrOPUTMHU3UPOBATh
N-1nKkoc-1 UCII0/Ib30BaHNUEM perienne 3a1ad C pelienne 3a1ad C
OcyH_IECTBfIHET TPOrPaMMHBIX CPeZICTB; HCII0/Ib30BaHEM HCII0/Ib30BaHEM
MOHUTOPHUHT pa3pabarbiBaeT IIpOTPaMMHBIX [IpOrpaMMHBIX CPE/ICTB;
TeXHUYeCKOro a/ITOPUTMBI U CPEACTB, pa3pabarbiBaeT
COCTOSHUS KOMITBIOTEpHbIE pa3pabarbiBaeT aJITOPUTMBI U
06Opy/I0BaHHs MPOrpaMMBI, aJITOPUTMBI U KOMITbIOTEePHbIe
ToCTaH [IPHrOMHBIE 115t KOMITbIOTEePHbIe TPOrpaMMbl, [IPUTOAHbBIE
TPOrPaMMBbI, TSI TIPAKTAYEeCKOT0
3JIeKTPUUECKUX MPaKTHUYeCKOro
. TIPUTOZIHbIE [I/IsT TIpUMeHeHUs,
ceTeit TpUMeHeHus], CTIocobeH
MPaKTHUYeCKOro OCYILL[eCTBJISATh
OCYIHECTBIIATL TIpUMeHeHUs, MOHUTOPHUHT
MOHHTOpUHE OCYILLIeCTBIAT TeXHUYECKOro
TEXHMIECKOTO MOHUTOPUHT COCTOSHUS
COCTOAHMSA TEXHUUECKOTO obopyioBaHuUs
0bopyzoBaH¥s COCTOSTHUS MOACTaHLUN
TIOZ\CTaHL{MH obopyoBaHus 3JIEKTPUUECKUX CeTeil
3JIEKTpUYECKUX CeTeu 1o ACTaHLlI/If/'I
3JIEKTPUUECKUX CeTel

Moavyasb 9. Pacuer u ucciegoBaHue aBapuHHbLIX HECUMMETPUYHBIX PeKUMOB
pacnpee/JIuTe/IbLHbIX CeTen

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lasee»
3HaueHUs] TOKOB M HamNpsDKeHHH B caydyae o0pbiBa (pa3HOro mnpoBoja C
OJHOBPeMEHHbIM KOPOTKHM 3aMbIKaHHeM OyAyT mNpPHMepPHO COBHNAJaTh C
PEeXUMOM:

OpHodha3zHOro KOPOTKOTO 3aMbIKaHUSI

[Byx(ha3HOro KOPOTKOT0 3aMbIKaHUS

Tpexda3Horo KOPOTKOTO 3aMbIKaHUsI

+06pbiBa (ha3HOTO TIPOBOZIA
3HaueHUs] TOKOB U HAINPsDKeHUH B c/Iyuae 0AHO()a3HOr0 KOPOTKOTr0 3aMbIKaHUS C
OJHOBpPeMeHHbIM 00pbIBoM (ha3HOro mMpoBoja OyAyT NPUMEPHO COBMHAJATh C
PEeXUMOM:

+0OH0(}a3HOro KOPOTKOT0 3aMbIKaHUS

[Byx(ha3HOro KOPOTKOT0 3aMbIKaHUS

Tpexda3Horo KOPOTKOTO 3aMbIKaHUsI

OO6pnbiBa (ha3HOro MPOBOIA
B o1yyae /Byx(a3HOro KOpPOTKOro 3aMbIKaHHSi TOKH ¥ HampspkeHUsA B
MOBPeX/eHHbIX (pa3ax:

+ToKu BO3pacTaroT, HarpsbKeHYsl yMeHbILAaTCs

TOKM yMeHbIIat0TCSl, HarlpsbKeHWsl BO3PacTaroT

Toku ocTaroTCsi HeU3MeHHbIMU, HaMpsKeHUs] BO3pacTaroT

ToKM BO3pacTaroT, HarpsbKeHUst OCTar0TCsl HeU3MeHHbIMU
B ci1iydae o0pbiBa (ha3HOTO MPOBO/A TOK M HanpshKeHUe B AaHHOU (a3e:
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Tok Bo3pacTaeT, HarpsykeHue yMeHbIaeTCsl

ToK ymMeHbllIaeTcs, HarpsbkeHue BO3pacTaeT

+TOK paBeH Hy/It0, HaNpsKeHWe BO3pacTaeT

ToK paBeH Hy/It0, HarpsKeHUe PaBHO HYJIHO
B cayyae Tpex(a3HOro KOPOTKOro 3aMbIKaHHMs COOTHOILEHUE HamnpshKeHUM
pa3/INuHbIX (¢a3s:

PaBHO Hy/110

bn3Ko K HyJTH0

+bJ/IU3KO K eyHMLIe

PaBHO 6€CKOHEUHOCTU
B c/iyuae MeTa/l/INueCKOro KOPOTKOro 3aMbIKaHUA NepexoJHoe CONPOTHB/IeHUEe B
MecTe 3aMbIKaHUSl MO)KHO TPHHATD:

+0,1 Om

100 Om

1000 Om

1000 000 Om
®uIbTP HaNpsDKeHUs1 00paTHOM TMOC/IeJ0BAaTe/JLHOCTH YeTKO pearupyer Ha
00pbIBbI (pa3, ec/TH 0OPHIB MPOU30IIIEIT:

+J1o MecTa yCcTaHOBKM (UIbTPA

[Tocnie MecTa ycTaHOBKM (UIBTPA

Kak 10 MecTa yCTaHOBKM (DU/IbTPA, TaK U MOCIe

He pearupyet Ha 0OpbIB
®uIbTP HANpPsOKeHHsI 00paTHOW MOC/1el0BaTe/IbHOCTH TPH NPOH30IIe/IIeM
Tpex()a3HOM KOPOTKOM 3aMbIKaHHH. ..

He pearupyert, ecu 3aMbIKaHHe TTPOU30LLIO 40 (PUIbTpa

He pearupyert, ecu 3aMbIKaHHe TTPOU30LLLIO MOC/Ie PUIbTpa

+He pearupyert, ec/iu 3aMblKaHKe MPOU30LILIO Kak []0, TaK U Moc/e GuabTpa

Pearupyert, ec/iv 3amMbIKaHMe TIPOM30LIO KaK /0, TaK U Moc/ie (puibTpa
Ilpu ycraHoBKe ¢uibTpa HanpspKeHUs1 00pPaTHOM MOC/Ie/[0BaTe/IbHOCTH B Havasie
JIMHUY OH pearupyer:

+He pearvpyet Ha ofiHO(a3HbIe KOPOTKME 3aMbIKaHUS

He pearvpyet Ha MeXXaya3Hble KOPOTKHE 3aMbIKaHUS

PearupyeT Ha ogHO(a3Hble KODOTKHUE 3aMbIKaHUs

PearupyeT Ha Tpex¢a3Hble KODOTKHE 3aMbIKaHUS
®OunbTp HaNpsDKeHHs HYy/JeBOHM II0C/1e/l0BaTe/IbHOCTU UeTKO pearupyer Ha
00pbIBbI (pa3, ec/TH 0OPHIB MPOU30IIIEIT:

o mecTa ycTaHOBKHU (pUibTpa

+ITocne MecTa ycTaHOBKM (hU/IbTPa

Kak 10 MecTa yCTaHOBKM (DU/IbTPA, TaK U MOCIIe

He pearupyet Ha 0OpbIB
®OunbTp HaNpsDKeHHsi HY/Je€BOH I0C/1el0BaTe/JbHOCTH MNpPH Npou3ouIeAiieM
Tpex()a3HOM KOPOTKOM 3aMbIKaHHH:

He pearuvpyer, eciu 3aMbIKaHHe TTPOU30LLIO 40 (PUIbTpa

He pearupyert, ecu 3aMbIKaHHe TTPOU30LLLIO MOC/Ie PUIbTpa

+He pearupyert, ec/iu 3aMblKaHKe MPOU30ILILIO Kak []0, TaK U Mocje GuabTpa

Pearupyert, ec/iv 3amMbIKaHMe TIPOM30LIO KaK /0, TaK U Moc/ie (puibTpa
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®OunbTp HanNpsDKeHUs Hy/IeBOM MOC/Ie0BaTe/IbHOCTU pearupyer Ha ofHO(a3HbIe
KOPOTKHUe 3aMbIKaHUs MPU MeCTe YCTaHOBKHU (uabTpa:

B Havane nmuHun

B KoH1Ie TMHUN

B cepenuHe nuHun

+B no6oM MecTe yCTaHOBKU
®OunbTp HaNpsDKeHWsl HyJ/J1eBOW I0C/ie/j0BaTe/IbHOCTU He pearupyer Ha
MexAy(a3Hbie KOpOTKHeE 3aMbIKaHUs, €C/IM OH YCTaHOBJIeH:

B Havane nmuHun

B KoH1Ie TMHUN

B cepenuvHe nuHuMn

+B no6oM MecTe yCTaHOBKU
Toku B ¢a3ax npu ycraHoBKe (WIHTPOB 00paTHOM ¥  HYJ/IeBO#
[0C/IeJ0BaTe/IbHOCTA OT MeCTa YCTAaHOBKHU (PM/IBTPOB HAXOJATCA B C/IeAyHOIeH
3aBUCUMOCTH:

+He 3aBucar

YMeHb11at0TCS, €C/ (GUIBTPhI YCTAaHOB/IEHBI B Hauasie JIMHUA

YBenuuuBaroTcsl, ec/iv GUIbTPhbl YCTaHOB/IEHBI B KOHLIE JIMHUU

YBenuuuBaroTcs, ec/im GUIbTPbl YCTaHOB/IEHBI B Hauasie JUHUU
Ilpu yaaneHuu TOYKH 0/fHO()a3HOI0 KOPOTKOr0 3aMbIKaHHUsA OT Hauasia JIMHUHU TOK
B NOBpeX/ieHHOH (a3e:

YBenuuusaercs

+YMeHbl1aeTcs

He usmensierca

CTaHOBUTCSI paBHBIM HYJIO
Ilpu ypaneHud TOUuKM oOphiBa ¢(ha3HOro MpoOBoja OT Hayajia JUHHH TOK B
NOBpeX/eHHOoH (a3ze:

YBenuuusaercs

YMmenslaetcs

CHauana yBe/JMUMBaeTCsl, TIOTOM yMEHbIIAeTCsl

+PaBeH HyJItO
Ilo KakuM NpU3HaKaM MOXXHO ompeje/uTh AByX(a3Hoe KOPOTKOe 3aMbIKaHUE B
CeTsX C I/IyX03a3eM/IeHHON HeHTpa/ibio?

B noBpexx/ileHHbIX (Pa3ax TOKM HE3HAYMTEIbHO YBETMYUBAOTCS

+B noBpexxeHHbIX (pa3ax TOKU YBeJIUUMBaIOTCS

B noBpexx/ieHHbIX (Pa3ax TOKK HE3HAUMTETbHO YMEHBIIAOTCS

B noBpex/ieHHbIX (Pa3ax TOKM YMEHbILIATCS [0 HYJIS
Ilpu yBe/lMueHHUH CONPOTHB/IEHUs OAHOM U3 (a3 Harpy3KH TOK B 3ToH (a3se:

YBenuuurcs

+YMeHbLIUTCA

He u3menurcs

CraHeT paBHBIM HYJIIO
Ilpu paboTe TMHUM HA X0/I0CTOM XO0/ly CONMPOTHB/IEHHS Harpy3KH PaBHbI:

HYJIIO

COTIPOTHB/IEHUIO 0OMOTOK TpaHchopMaTopa

COMPOTUBJIEHUIO TTPOBOJHUKOB JIMHUU
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+0eCKOHeYHOCTU
IIpu pa6oTe TMHUM HA X0/10CTOM XO0Ay (0€3 Harpy3KH) NpoTeKaIie TOKH:

+EMKOCTHBIE

AXKTUBHBIE

VHyKTUBHBIE
AKTUBHO-UH/YKTUBHbIE
BennMuuHa NPOTEKAWIINX TOKOB NMPU padoTe IMHUHM HA X0/I0CTOM XO/Y:
+bv3ka K Hy/I10
PaBHa BesiMuMHe TOKOB Harpys3kKu
PaBHa Be/mMuMHe TOKOB KOPOTKUX 3aMbIKaHUM
bonbiie TOKOB Harpy3ku, HO MeHbIIe TOKOB KOPOTKUX 3aMbIKaHUM
Ilo KakoMy MpH3HAKy Mbl MO)KeM Ipejno/jiaraTb 0 BOSHUKHOBeHUH Tpex(a3Horo

KOPOTKOro 3ambikaHus B cetH 0,38 kB?

OpHOBpeMeHHOe CHI)KeHHe TOKa BO BceX (hazax
+OpHOBpeMeHHOe Bo3pacTaHue TOKa BO Bcex (pa3ax

OpHOBpeMeHHOe BO3pacTaHue HalpsKeHUs BO BceX (paszax

OpHOBpeMeHHOe CHW)KeHUe HalpsbKeHUs BO Beex (pasax
SiBnsiercsa i ofHO(a3HOe 3aMbIKaHHE HAa 3eMJ/II0 aBapUMUHBIM PeXXUMOM B CeTH

0,38 kB?

+ 'Z[a
Het

HepmocTaTouHO faHHBIX
B 3aBMCHMOCTH OT MOLJHOCTU Harpy3Ku
SiBnsiercsi iu ofHO(a3HOe 3aMbIKaHHE HA 3eMJ/II0 aBaPUUHBIM Pe)XXUMOM B ceTH 35

kB?

Ha

+Het

HepmocTaTouHO aHHBIX
B 3aBMCHMOCTH OT MOLJHOCTU Harpy3Ku

Tab6auna 11 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI{H

Kopg u Kputepuu orjeHrBaHust CHOPMUPOBAHHOCTHA KOMITETEHIHU
HavMeHOBaHHe (4acTH KOMIIETeHIIUHN)
WHIUKaTOpa Ha 6a30BOM ypOBHE Ha ITOBBIIIIEHHOM YPOBHE
JOCTH)KeHHUs COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIeHKe
KOMIIeTeHLIMM (YaCTH | «y[OB/IETBOPUTEILHO» «XOPOIIIO» «OT/TAYHO»
KOMITeTEeHLH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 6ajyla | MakCHMasbHOro Oajia | MakCMMasibHOro 6asiia
NI-1ornk-2 CrygeHT CrygeHT CrygeHT
ANTopUTMH3UpPYeT | JeMOHCTPHpPYET 3HaHHWe | JeMOHCTPHUpPYeT JIeMOHCTpPHpYeT
pellieHye 33a4 U | 3aBUCUMOCTel XOpoliiee 3HaHue OT/IMUHOE 3HaHHUEe
peanu3syer HAIpsDKeHWH U TOKOB | 3aBUCHMOCTeH 3aBUCUMOCTei
aJITOPUTMBI C OT BH/IOB HaIMpsDKeHWH U TOKOB | HallpshKeHUi ¥ TOKOB OT
HCII0/Ib30BAaHHEM | HECUMMETPUYHbBIX OT BH/IOB BH/IOB HECUMMETPHUHBIX
TIPOrPaMMHBIX PEXUMOB TIPH HECHMMEeTPUUYHBIX PEXUMOB TIPH
Cpe[CTB. MeTa/l/TnYeCKUX PEXXUMOB TIPH MeTa/JTAUeCKUX
NJ-2o0nk-2 3aMbIKaHUSX U TIPH MeTa//TAUeCKUX 3aMbIKaHUSX U TIPH

Pa3pabatbiBaer

3dMbIKdHHAX Uepe3

3dMbIKaHHAX U TTPpU

3dMbIKdHHAX Uepe3
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aZrOPUTMBI U repexofHoe 3aMbIKaHHUsIX yepe3 repexogHoe
KOMITbIOTE€PHbIe COMPOTHBJIEHNE, repexofHoe COMPOTHBJIEHNE,
MpOrpaMMBbl, Mo/iesieli 0OpLIBOB U COMPOTHBJIEHNE, Mo/iesieli 0OpLIBOB U
TIPUTOHbBIE [1JIs 3aMbIKaHUM (ha3 B CeTH; | Mozesieit 0OpLIBOB U 3aMbIKaHuM (a3 B CeTH;
MPaKTUYeCKOro Ha 6a30BOM ypoBHe 3aMbIKaHUH (a3 B crioco6eH C BBICOKOM
TpUMeHeHUst yMmeeT ceTH; criocobeH CTeneHbI0
N O-1rkoc-1 aZrOpPUTMHU3UPOBATH CaMOCTOSITETEHO CaMOCTOSATeTLHOCTH
Ocy1ecTBsieT pellieHue 3a7ay C aZrOPUTMHU3UPOBATH aZrOPUTMHU3UPOBATh
MOHHUTOPUHT HCTIONMb30BaHHuEeM pellieHue 3a7a4 C pellieHue 3a7ay C
TeXHHUUECKOI'0 MPOrpaMMHBIX CPeJICTB; | UCTIOJIb30BaHUEM HCTIONMb30BaHEeM
COCTOSIHUS pa3pabaThiBaet MPOrpaMMHBIX MPOrPaMMHBIX CPeJICTB;
obopyoBaHus aZrOPUTMBI U Cpe/ICTB; pa3pabaThiBaet
MO CTaHLUH KOMITbIOTE€PHbIe pa3pabaThiBaet aZrOPUTMBI U
3JIEKTPUUeCKUX MpOrpaMMBbl, aZrOPUTMBI U KOMITbIOTEePHbIe
cereit TIPUTO/IHBIE [1/151 KOMITbIOTE€PHbIe TPOrpaMMbl, IPUTOAHbIE
MpaKTUUeCKoro MpOrpaMMBbl, JL1s1 TIPAKTAYeCKOT 0
NpUMeHeHus], CTI0CO0eH | TIPUTOAHbIe /st TpUMeHeHUs,
OCYILeCTBJISITh MpaKTUUeCKOoro OCYILeCTBJISITh
MOHUTOPHUHT TIpUMeHeHUs, MOHUTOPHUHT
TeXHHUUECKOI'0 OCYILeCTBJISITh TeXHHUUECKOI'0
COCTOSIHUS MOHHUTOPUHT COCTOSIHUS
obopyoBaHus TeXHHUUECKOI'0 obopyoBaHus
MO CTaHLIUH COCTOSIHUS MO CTaHLIUH
3JIEKTPUUECKUX CeTel obopyoBaHus 3JIEKTPUUECKUX CeTeil
MOACTaHLUN
3JIEKTPUUECKUX CeTel

2 OOEHNBAHMUME ITMCBbMEHHBIX PABOT CTY/JIEHTOB

OueHuBaHHe NMCbMEHHBIX PadoT CTY/eHTOB,
He perjiaMeHTHPyeMbIX y4eOHbIM I/IaHOM

NuaguBuayvananHoe gjoManiHee 3aganue (MU/13)

BapuaHmbl 3a0aHus

1. IlocTaHOBKAa 3a/iauyy pacyeTa HeCUMMETPHUYHBIX Pe)KMMOB 3/IeKTPHYECKUX
cereii. O030p MeT0/10B pacuera
1. 3ajaua pacueta HECUMMETPUYHBIX PDEXXUMOB 3/IEKTPUUECKOU CeTH.
2. OCHOBHbBIE METO/IbI pacyeTa HeCUMMETPUYHBIX PEXKUMOB 3/IeKTPUUECKOU CEeTH.
3. Bu/ibl HECUMMETPUYHBIX PEXKUMOB.
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2. MaremaTnueckHe MeTOAbl pacueTa HeCMMMEeTPUYHbBIX Pe)KUMOB
3/IEKTPUYECKHUX CeTel

f—

. Metop (asHbIX KOOpWHAT.
. MeTo/, Tpex CUMMETPHUYHBIX COCTaBJISIOLLUX.

3. IlporpamMmmsbl pacueTa HeCUMMETPUYHBIX PEXXUMOB 3/1eKTPHUECKHUX ceTeH
. OCHOBHBIE IPOrpamMMBbI pacyeTa HECUMMETPUUHBIX PE)KUMOB 3JIEKTPUUYECKOW CeTH.
. Y3/10Bble ypaBHEHUS 3JIEKTPUUECKOW CETH.
. JercTBUs C MaTpULIaMH.
. Martpuubl nepefjauu 1poJi0/IbHBIX U MOITEPeYHbIX YCTPOUCTB.
. «H» 1 «Y» (popMBbI 2-K MOFOCHUKOB 3/IEMEHTOB CETH.

4. PacueT HeCUMMeTPHYHBIX pe)xumMoB B nakere MathCAD
1. MogenupoBaHue 3nekTpuueckoit cetu B nakete MathCAD.
2. MaTpuiibl TTpeoOpa3oBaHUsl.
3. [lepeBox u3 (asHBIX KOOpPAMHAT B  KOOPAWHATBI TpeX CUMMETPUUHBIX
COCTAaBJISIFOLLIUX.
4. TlepeBog W3 KOOpAWMHAT TpeX CUMMETPUUHBIX COCTaB/ISOLUX B  (a3Hbie
KOOD/UHATHI.
5. MojgenvpoBaHue TIOBpexXAeHus1 (HeCUMMeTPHH).
6. MogenvpoBaHre KOPOTKUX 3aMbIKaHUM.
7. MoaenvipoBaHue 0OPBIBOB.
8. MosienpoBaHie OAHOBPeMEHHbIX 00PBIBOB M KOPOTKHX 3aMbIKaHU.
9.0KBHBa/IeHTHas MaTpuLia epesjlauv CeTHu.
10. PacueT HanpsbkKeHHWH U TOKOB B TOUKax CeTH.
5. MaremaTnueckue mojenu JIDII aisa pacyera HeCHMMeETPUYHBIX PeXMMOB
1. MaTpuuHble TenerpadHble ypaBHEHUS] MHOTOMIPOBOAHOM JIMHUU U UX
ripeoOpa3oBaHUsI.
2. MaTpuLibl TOTOHHBIX NTapamMeTPOB (pa3 MHOro(ha3HOM JTMHUY.
3. MaTpuLibl TOrOHHBIX NTAPaMEeTPOB (Pa3 TMHUM C YYETOM UMC/Ia U BU/la TPAHCIIO3ULIMU.
4. MeTo[¥Ka ¥ a/IfOPUTM pacuyeTa HeCUMMeTPUUHBIX peXUMOB JIDII ¢ BK/IFOUeHHbIMU
YCTPOWMCTBAaMH BJIO/Ib JIMHUU.
5. IIpogonbHOe COTIpOTHUB/IEHUE JIUHUU.
6. [lonepeyHasi MPOBOAUMOCTbD JIMHUU.
7. '-obpa3Has cxema 3amelrieHusl JIMHUU.
8. [T-obpa3Has cxema 3amelrieHHsl JIMHUU.
9. T-obpa3Hast cxeMa 3aMelleHHs JIMHUH.
10. OkBUBasIeHTHasA MaTpulia iepefayuy JUHUU.
6. MarTemaTnueckue Mo/ie/il TpaHC(POPMATOPOB AJisl pacuera
HeCMMMeTPHYHBIX Pe)XUMOB

1. MopgenupoBaHve TpaHCc(opMaTopa «3Be3/ja-3Be3/ia C HyJ1eM».
2. MopenvpoBanue TpaHc(hopmaTopa «3Be3/a-TPeyroIbHUKY.
3. PaccuutaTh MaTpully nepesiauu TpaHcdopmatopa 10/0,4 kB «3Be3/ma-3Be3/ia ¢
HYJIeM».
4. Paccurrtath MaTpuLy nepegauu TpaHchopmaTtopa 35/10 kB «3Be37a-TpeyroabHUK».
5. MogenvpoBaHue TpaHc(hopMaTopa C mpuierarolei ceThlo.
6. Tpex(a3zHbie U MHOrO(asHbIe TpaHC(HOPMaTOPHI.

N

U~ WN -
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7. MaremaTuueckue Mo/ie/id GUIHLTPOB HaNpsDKeHHs 00paTHOM U HYJ/IeBOH
Noc/ieJ0BaTe/IbHOCTEH /I/Isl pacueTa HeCUMMETPUYHbBIX Pe)XXUMOB

1. MogenupoBaHue (puibTpa HanpspKeHUsl 00paTHOM TT0C/Ie[0BaTeTbHOCTH.
2. MopgenvpoBaHue (hUIbTpa HaIpsDKeHUsT HYJ1eBOU M0C/ie/l0BaTeIbHOCTH.
3. [TogkntoueHne  GUIbLTpa  HaNpsDKeHWs  0OpaTHOM — TOC/Ie[JOBaTeNIbHOCTH K
TPEeXIPOBOJHOM CeTH.
4. lMopkmouenne (QuibTpa HampspkeHUs: 0OpaTHOM  TOC/e[0BaTeIbHOCTU K
YeThbIPeXIIPOBOJHOU CETH.
5. [lopknmtouenne  ¢uUAbTPA  HAaNpPSDKEHWs]  HYJIEBOM  [OC/E€0BaTe/bHOCTH K
TPEeXIPOBOJHOM CeTH.
6. [TogkntoueHre GpUIbTpa HaNps>KeHUs1 HYy1eBOM TOC/Iel0BaTeIbHOCTH K
YeThIPeXIIPOBOJHOU CETH.

7. Paccunratb MaTpuLy repefaumn ¢bunbTpa HarpsUKeHUst oOpatHoM
T110C/1e[;0BaTe/IbHOCTH.
8. PaccuutaTh MaTpuLy repejauun ¢bunbTpa HarpspoKeHUs HYJIeBOU
T110C/1e[;0BaTe/IbHOCTHU.

9. Db dekTUBHOCTh GUIBTPa HATIPSHKEHUsT 06paTHOM MOCIe0BaTe/IbHOCTH.
10. 3ddekTUBHOCTD (DUIbTPa HaNPsKEHUsT HYJIeBOM MOC/e[j0BaTeTbHOCTH.
8. MaremaTnueckue Mo/ie/ii HAarpy30K U pa3/IMUHbIX BU/J0B HECUMMeTPHUU
IIPU pacyeTe HeCHMMETPUYHBIX Pe)XKUMOB
1. Mogens Harpy3ku, BKIHOYaeMOW MeXy (pasHbIMU M HYJIEBBIM MIPOBOJAMU B
YeThIPeXIIPOBOJHOU CETH.
2. Mogenb HarpysKu, COeJMHEHHOW B TPEYTrOJIbHUK, B UeThIPEXITIPOBOJHOM CEeTH.
3. Mogenb Harpy3ku, COeJMHEHHOM B 3Be3/ly, B UeThIPEXITIPOBOJHOW CETH.
4. PaccuuTaTh MaTpULly fiepefjaud Harpy3KH, COeJMHEHHOU B 3Be3]y.
9. Pacuer u Mcc/iejoBaHie aBapUUHbIX HECUMMETPUYHBIX Pe)XXUMOB
pacnpeje/nTe/IbHbIX ceTel
1. PacueTtHas cxema ¢ugepoB 6-10-35 kB.
2. HecummeTtpuruHbie pexxumsl pugepoB 6-10-35 kB.
3. PaccuutaTth HeCMMeTPUYHbBIE Pe)XUMbI CETH, COCTOSILEN M3 [IBYX YUYaCTKOB JIMHUU U
HarpyskKu.
4. PaccunTtaTh HeCUMMETPUYHbBIE PEXUMbI CETH, COCTOSILLEW U3 [BYX YUYaCTKOB JIMHUM,
Harpy3Kd U KOPOTKOT'O 3aMbIKaHUs.
5. Paccuutath HeCMMMeTPUYHbIE PEXXUMBI CeTH, COCTOSILeN U3 IBYX Y4YaCTKOB JIMHUU,
bunbTpa HarpsbkeHUss 0OpaTHOM TOC/eA0BaTebHOCTH, HArpy3kd W KOPOTKOTO
3aMbIKaHUS.
6. PaccurTaTh HeCUMMETPUUHBIE PEXXUMbI CETH, COCTOsALLeH U3 TpaHC(opmMaTopa, JBYX
YYaCTKOB JIMHUU U Harpy3KH.
7. PaccunTaTh HECUMMETPHUYHbBIE DEXXUMbI CETH, COCTOSILEN U3 TpaHChOopMaropa, AByX
YYaCTKOB JIMHWW, HArPY3KU U KOPOTKOT'O 3aMbIKaHMUS.

MakcuMaibHasA oneHKa — 10 0a/ioB.
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Tab6suna 12 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIeTeHLMH)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha TOBbILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHL[UU «yI0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIUH) MaKCUMaJibHOro 6asia MakcUMasibHOro 6asna MakcUMasIbHOro basa
NI-1ornk-2 CTyzieHT, B OCHOBHOM, CTyzeHT Xxopouio CTyZeHT OTJIMYHO
AnroputMusMpyeT | BiazieeT MaTepyasoM 10 | BjafieeT MaTepyuasioM, BJIafleeT MaTepyaiom,
pellieHyVe 3a/ja4 ¥ | TeMe, 3a/laHue BBITIOJIHUII 33/laHue B BBITIOJIHUII 33/laHue B
peanusyeT BBITIOJIHUJT [10 KOHLIA CPOK ¥ B TIOJIHOM CPOK ¥ B TIOJIHOM
aJICOPUTMBI C cemecTpa, Npu oObeme, Mpu oObeme, Mpu
WICII0/Ib30BaHHEM | BBITIOJIHEHUM 33/IaHUS BBITIOJIHEHUM 33/IaHUS BBITIOJIHEHUM 33/IaHUS
MPOrpaMMHBIX VICITI0/1b30BaJl MaKeT VICII0/1b30BaJl Ha YCIIeLIHO UCII0/Ib30Ball
CpeJCTB. MathCAD u xopotueM ypoBHe naker | MathCAD u
N-20mnxk-2 HeoOXo/IuMbIe MathCAD u HeoOXo/IuMbIe
Pa3pabaTbiBaeT | rporpamMMmbl pacyera, HO | He0OX0AUMbIe NporpaMMsbl pacyera,
aJICOPUTMBI U MPUBOJWT HETOYHYIO TIpOrpamMMmebl pacueTa, 10 | TIOKa3bIBaeT riybokoe
KOMITbIOTEPHbIE | apryMeHTaLuio CyLLeCTBY OTBeYaeT Ha 3HaHUe ¥ TTIOHMMaHue
MpOrpaMMBbl, TeOpeTUUeCKHUX NI0CTaBJ/IeHHbIE BOIIPOCHI, | TEMbI, CAMOCTOSITE/ILHO U
TIPUTOZIHbIE 11 | TIOJIO’KEHWH WU HO JIOMyCKaeT apryMeHTHPOBaHO
MPaKTUYeCKOro | JOMyCTUJ HETOUHOCTHU JlefniaeT TIpaBUIbHbIE
NIpUMeHeHUsI He3HauuTe/IbHbIe (hopMyIHMpOBOK, He BBIBO/Ibl; CTYZ€HT
N -1nkoc-1 OLIMOKU; CTYJIeHT Ha HCKa)Karolue ux criocobeH C BbICOKOH
OcyujectBasier | 6a30BOM YpOBHe yMeeT | COZlepKaHus; Cr1ocobeH | CTerneHbio
MOHUTOPHUHT aJIrOPUTMHU3HUPOBATh CaMOCTOSITE/IEHO CaMOCTOSITEJIbHOCTU
TeXHUUECKOT 0 pellieHye 3a/ja4 C aJIrOPUTMHU3HUPOBATh aJITOPUTMHU3HUPOBATh
COCTOSIHUSI VICII0/Ib30BaHKEM pellieHye 3a/ja4 C pelLleHKe 3a7au C
obopyzoBaHust MPOrpaMMHBIX CPE/ICTB; | UCII0/Ib30BaHUEM VICITI0/Ib30BaHKEM
MO/ICTaHLMI pa3pabarbiBaeT MPOrpaMMHBIX CPE/ICTB; | IPOrpaMMHBIX CPE/ICTB;
3/IEKTPUYECKUX | aITOPUTMBI U pa3pabarbiBaeT pa3pabarbiBaeT
ceTei KOMIIbIOTEepHbIe aJICOPUTMBI U aJICOPUTMBI U
NPOrpaMMBbl, IPUTO/HbIE | KOMITbIOTEPHBIE KOMIIbIOTEepHbIe

Q1S TIPAKTUYeCKOT0
TIpUMeHeHus], Crioco0eH
OCYILL[eCTBJISATh
MOHUTOPHHT
TeXHUUECKOTO
COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel

MpOrpaMMbl, IPUTO/IHbIE
JU7Is1 TIPAKTAYeCKOT 0
TIpUMEeHEeHUs,
OCYILIeCTBJISATh
MOHHUTOPUHT
TeXHUYECKOT0 COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel

MpOrpaMMbl, IPUTO/IHbIE
JU1s1 TIPAKTAYeCKOT 0
TIpUMEeHEeHUs,
OCYILIeCTBJISATh
MOHHUTOPUHT
TeXHUYECKOT0 COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel
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3. OITPEJJEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMeKyTOUHOM aTTeCTalvy 10 AUCLUIUIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPEAICTBA [1JI ITPOBEPKU
CO®OPMMNPOBAHHOCTY KOMITETEHIIU

OIIK-2. Cpnocoben pa3padarbiBaTh aJrOPUTMbI M  KOMIBIOTEpHbIe
MPOrpaMMbl, PUTOAHBIE /I MPAKTUYECKOT0 PUMEHEeHHS.

3aiaHusA 3aKPBITOro THUIIA

BbiGepume HeCKO0/1bKO Npasu/bHbIX 6apUAHNOs omeema

1. K Merogam pacyera aBapuMHBIX PeXHUMOB 3J1eKTPHUECKOM CeTH
OTHOCUTCSI MaTeMaTHUYeCKUl MeTOA:

+ (ba3HbIX KOOp/IUHAT

Kpamepa

dypbe

+ MeTOo/i TpeX CUMMETPHUYHBIX COCTABJISFOLIMX

Bbibepume 00uH npasu/ibHbIll @APUAHIM Oomeema

2. Buj 3/71eKTPUYECKOro0 aBapUMHOI0 peXXuMa B MaTeMaTH4ecKOd Mo/ie/u
JIMHUM Ha3bIBAeTCA:

rajeHye Oropkl

pacTsKKa IIpOBO/JOB

+ KOpPOTKOe€ 3aMbIKaHUe

rajieHre 1epeBbeB Ha IIPOBO/a

3. B MaremMaru4yecKOM MeToje TpeX CHUMMETPUYHBIX COCTABJIAKINUX IIPH
pacueTe aBapUIHBIX PE)XMMOB 3/IEKTPUYECKOH CeTH HeT IO0Cc/ie/j0BaTe/IbHOCTH:

TIpSIMOU

obpaTHOM

HYJIeBOU

+ paBHOMEpPHOU

4. IIpuMeHeHue MeTOJa TpeX CHMMETPHUUHBIX COCTAB/IAKIIUX C/Iy4yae
HEeBO3MOJXHO IIpH:

CUMMeTpUYHOM pekuMe

HecummeTpuyHOM pexume

Yucne ¢a3, paBHOM TpeM

+Yucse a3 bonee Tpex

52



3ajaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem Ha 0nNpoc

1. Kakue yerblpe MaTpHULbl HCIO0JB3YWTCA B aJropurMe pacuera
IapaMeTpoB j1eKTponepeaaun?

IIpasunbHblli omeem. B anropuTMe pacueTa IapamMeTpOB 3jeKTporiepejauut
WCTIONB3YIOTCS:  MaTpWlja aKTUBHBIX  TIPOJIOJIBHBIX — COTIPOTHBJ/IEHHWM;  MaTpHIa
WH/YKTUBHBIX TIPO/IOJIbHBIX COTPOTHB/IEHWM; MaTpulja AaKTUBHBIX TIOTIE€PeYHBIX
TIPOBOJMMOCTEM; MaTpHIja eMKOCTHBIX TIOTI€PeUHBIX TPOBOAUMOCTEH.

2. UYro Takoe MaTpHIia NepeAavH, UCIO/IL3YIOLIAsCA MPU MaTeMaTH4eCKOM
MO/ie/IMPOBAaHUH YJIeKTponepejauu?

IMpasunbHbili omeem: MaTpulja, CBs3bIBalolllas HaTPsDKeHWs W TOKA B Hauae
JIMHWU C HalpsOKEeHUSAMU U TOKaMU B KOHL[e JIMHUMU.

3. Uemy paBHa ’KBUBa/IeHTHasA MaTpHLia Nepe/jauy, UCIO0/Ib3YyHOINAsACA NPU
MaTreMaTU4ecKOM MO/ie/IMPOBaHUM J/IMHUM 3JIeKTponepeAauyd C BK/IHYeHHBIMH
B/0JIb Hee yCTPOMCTBamMu?

IIpasunbHblil omeem: >SKBUBa/JeHTHas MaTpulla Nepefaud paBHa IMPOM3BeJEHUIO
BCEX MaTpWL] [epeJilau YCTPOKCTB, BKIIFOUEHHBIX B0JIb Hee.

4. B kakux AByXx (opmax TmpeACTaB/sieTC MaTpPUIla mNepejayd NpH
MdAdTEMATUYECKOM MOAE/ITUDOBAHUHA JIMHUAU?

IIpagunbHblil omeem: MaTpHUlia Iiepeiau JTUHUK MOXKeT ObITh Ipe/CTaB/IeHa WU B
«H» - popme nmm B «Y» - popme.

5. TIlo KakoMy a/JropuTMy COCTaBJISIeTCS MaTPHLiA y3/I0BbIX MPOBOMMOCTeMN
3/IEKTPUYeCKON CXeMbI?

[IpasunbHblli omeem: CHayaja TMPOCTaB/sSeTCS C OTPULATeJIbHBIM 3HAKOM
CyIlleCTBYIOI[M€ TPOBOJVMMOCTA MeXAY [AaHHBIMH Yy3/laMM CXeMbl, a 3aTeM [0
JlMaroHaj v MPOCTaBJISIOTCSA TMPOBOAUMOCTH, PaBHble CyMMe IPOBOAMMOCTEN AaHHOM
CTPOKMU MaTpUIIbI.

6. Ilo KakomMy a/JropuTMy COCTaBJ/IsIeTCSi MaTpHlia COeANHEHHH Y3/I0B H
BeTBel 3/IeKTPHUUYeCcKOoM cxeMblI?

IMpasunbHbili omeem: TIPOCTaBSeTCS «+1» WM «-1», eC/Ii BeTBb BLIXOAUT WU
BXOJUT B y3eJl, a Takxke «0», ec/ii BeTBb He COeJJMHEeHa C Y3JI0M.

7. CKO/JIBKO aKTHUBHBIX CONPOTUBJIEHHMH M  €MKOCTeH  CO/iep)XUT
MaTeMaTH4YecKasi Moje/ib (pHuIbTpa HaNpsUKeHUsi 00paTHOM Moc/ie/0BaTe/TbHOCTH?

[IpasunbHblli omeem: QWILTP HaMNpsyKeHUsT 0OOpaTHOW MOC/e0BaTeTbHOCTU
COZIep>KUT [1Ba aKTUBHBIX COMPOTHUBJIEHUS U [IBE EMKOCTH.

8. Kak BK/IOUYeHbI NMPOBOJMMOCTH B MaTeMaTHUeCcKoM Mojenu (puibTpa
HaNpsHKeHHs HY/IeBOH MOC/1eA0BaTe/IbHOCTU?
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IIpasuabHblli omeem: TPOBOAUMOCTH (UIbTPa HY/IEBOW MOC/Ie0BaTe/IbHOCTU
BKJIFOUEHBI B «3Be3ly» MeXAy (ha3HbIMU U HYJIeBbIM MPOBO/IAMH.

9. UYem MojemupyrTCca MeXxAy(da3Hble KOPOTKHe 3aMbIKaHUsI M 00pPbIBbI B
MaTeMaTH4eCKOH MO/e/IH 3/IeKTponepejauu?

[IpasunbHblli ome@em:  KODOTKME  3aMblKaHUSI  MOJE/NUDYIOTCS  MasbIMU
MPOBOAUMOCTSIMU ~ MeXAy (a3amu, a OOpbIBbI  MOJENUPYIOTCA  OOJ/BIIMMU
COMPOTUB/IEHUSIMU B (ha3zax.

10. Mo kakuM JABYM cCxeMaM MOXeT ObIThb BK/IIOUeHAa HAarpy3ka B
MaTeMaTH4eCKOH MO/e/IH 3/IeKTponepejauu?

[IpasunbHblli omeem: TIPOBOAUMOCTH Harpy3kKd MOTYT ObITh BK/IIOUEHbI B
«3Be3/ly» WU B «TPEYTrOJIbHUK.

11. OT yero 3aBUCHMT MaTpuila NPO/O/JbHBIX AKTUBHbBIX COMPOTHB/IEHUN B
MaTeMaTU4eCcKo Moje/ v TUHUM?

IIpasuabHblli omeem: MaTpylla aKTUBHBIX MPOAOJbHBIX COMPOTUBJIEHUI 3aBUCUT
OT COMPOTHMB/IEHUH (Da3HBIX TPOBOZOB U COMPOTHBIIEHHUS 3€MJIH.

12. OT 4yero 3aBUCUT MaTpHuIia MPO/O/IbHbIX HHAYKTHBHBIX CONMPOTHB/IEHUU
B MaTeMaTH4eCKON Mo/e/ 11 TUHUM?

[IpasunbHblli omeem: MaTpvlla TPOJOJbHBIX WHAYKTUBHBIX COMPOTUB/IEHUN
3aBUCUT OT pajiyca MpPOBO/IOB, MPOBOJUMOCTH 3€MJ/IM, YaCTOThI CETU U KOOpAMHAT (a3
Ha OIope JIMHUU.

13. Ot uero 3aBHMCUT MaTpulja NMONEPeYHbIX aKTUBHBIX MPOBOJUMOCTEN B
MaTeMaTU4ecKoy Moje/ v TUHUM?

IIpasuabHblli omeem: MaTpHlia MOMEePeYHbIX aKTUBHBIX MPOBOAMMOCTEN 3aBUCUT
OT pajuyca IpOBO/IOB, HaMPsKEHUs NPOBO/a Y NOTePh HAa KOPOHY.

14. OT 4yero 3aBUCHT MaTpHUIja MONEPeUYHbIX €eMKOCTHBIX NMPOBOJUMOCTEN B
MaTeMaTU4ecKoy Moje/ v TUHUM?

IMpasunbHbIli omeem: MaTpuiia MOTEPeYHBIX eMKOCTHBIX ITPOBOIUMOCTE! 3aBUCUT
OT pajdyca TpPOBOJOB, KOOpAMHAT IIPOBOJOB HAa OINOpe U [AU3JIeKTPUUYEeCKOU
IIPOHULIAEMOCTHU BO3yXa.

ITKoc-1. CrocofeH OCymieCcTB/ISATh MOHUTOPHHI TeXHHUECKOr0 COCTOSIHHS
000pyi0BaHMSA MOACTAHIIUH 3/IEKTPHUYECKHUX CeTeH.

3aiaHusA 3aKPBITOro THUIIA

BbiGepume HeCKO0/1bKO Npasu/bHbIX 6apUAHNOs omeema

1. Harpy3ka /IMHUM MOXXeT BK/IIOYAThCA B CeTh:
+ TPexIpOBOJHYO
+ YeTbIPeXIIPOBOHYIO
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CEeMUIIPOBOJHYIO
BOCBMUIIPOBO/IHYO

2. TpancgopmarTopsl pa3iu4yarTCs M0 UCIO/THEHUIO Ha:
NATHOAKOBbIE

+TpexbakoBbIe

+01HOOAKOBBIE

cemMrbaKkoBbIe

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

3. IlepexogHoe conpoTuB/ieHre B MecTe 3ambikanua HE Bo3Hukaet npu:
3aMbIKaHUU yepe3 Ayry

TajieHny MPOBO/ja Ha BeTKY JiepeBa

o0OpbIBe MpoBO/Ia

+CXJIeCThIBAHUU IPOBOZIOB

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem HA 0NPoc

1. Kakue 3/1eKTpruecK#e ceTd padoTarwT ¢ H30/IMPOBAaHHON HelNTPa/ibl?

[IpasunbHblli omeem: C W30IMPOBAHHOW HEWTpasibi0 pabOTaloOT 3/1eKTpUUYecKue
ceth HanpspkeHueM 6-10-35 kB.

2. UTo Ha3bIBaeTCsi HECCUMMETPUUYHBIM PeXXMMOM 3/IeKTPHUUeCcKOo# ceTu?

IIpasunbHblli omeem: HECUMMETPUYHBIM PpeXUMOM SIB/ISeTCS PpeXuM, Korja
HarpspKeHUs1 M TOKU B y3Jie CeTH He PaBHbI 10 (ha3am.

3. Kak Ha3bIBaeTcsi M3MeHeHHe B3alIMHOr0 pacmno/ioxeHus ¢a3 mo /JivHe
JIUHUU?

[IpasuabHblli omgem: U3MeHeHHe B3aMMHOT'O pacriosioxKeHus (a3 1o JiuHe JIMHUN
Ha3bIBaeTCsl TpaHCHo3uLuen ¢as3.

4. Kakoi MeToj pacueTra aBapMHHBIX Pe)XXHMOB MO3BOJ/IsIeT MO/Iy4aTb Cpa3y
peasibHble HaNPsDKeHUA ¥ TOKHU?

IIpasuabHblli Om@em: TOMy4YaTh Cpa3y peasibHble HAMpsyKeHUs U TOKW TO3BOJIsSeT
MeTo/, (ha3HbIX KOOP/MHAT.

5. Kakue aBe cxeMbl coefiHeHHsA OOMOTOK TpaHchopMaTopoB Haubosiee
YacTo UCHO0/Ib3YHTCH B 3/IEKTPUUECKHUX CeTHAX?

[IpasuabHblli omeem: HavboJiee UCTOIb3yeMbIMUA CXeMaMHU COeJuHeHUs] 00MOTOK
TpaHC(OPMAaTOPOB SIB/SIIOTCSI CXEMBI «3Be3/ja» U «TPeYTOJIbHUK.

6. UYemy paBeH ko3¢pdunueHT TpaHchopManud  IBYXO0OMOTOYHOIO
TpaHcdopmaropa?

IIpasunbHblli omeem: Ko3dduiLMeHT TpaHChOpMal[iM paBeH OTHOLIEHUIO
BXO/IHOT'O Y BbIXOZJHOT'O HaMNps>KeHUs TpaHcdopmaTopa.

7. YeMy paBHBI YHC/I0 CTPOK U YHC/IO CTO/IOL0OB MaTPHULIbI COeJUHEHUI CXeMbI
3/IEKTPUYeCKOMN ceTu?

[IpasuabHblli Omeem: YMACI0 CTPOK PaBHO KOJIMYECTBY Y3JIOB, @ UMCJIO CTOJOLIOB
PaBHO KOJIMYECTBY BETBEH CXEMBI.
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8. lna yero HCII0/Ib3yeTCH punbTp HanpsHKeHUuu obpaTHoi
noc/iei0BaTe/IbHOCTU?

IIpasunbHblli omeem: GUALTP HanpsbDKeHUsT oOpaTHOM MOcC/e0BaTe/IbHOCTH
WCTIONb3yeTcsl A1 OOHapy’>KeHUs HarpsbkeHHsi 0OpaTHOW I0C/ie[joBaTe/bHOCTH B
57IEKTPUYECKOU CETH.

OkoHuaTe/lbHbIe  pe3y/bTaThl  00yueHHs (hOpMHpOBaHHS  KOMITETEHIII)
OTIpe/iesIsitOTCSl TIOCPe/ICTBOM TepeBojia 0asiioB, HabpaHHBIX CTY/IEHTOM B TIpoLiecce
OCBOEHUSI JVCLIUIIIUHBI, B OLIEHKHU:

— 6a30BbIN ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMU CUUTAETCS TOCTUTHYTHIM,
ecmu pe3ysibTaT OOyYeHUWs] COOTBETCTBYET OIleHKe «yZoBieTBopuTensHO» (50-64
PeUTHHTOBbIX OassioB);

— TMOBBIIIEHHBIM  ypOBeHb  C(OPMHUPOBAHHOCTU  KOMIIETEHLIUM  CUWTAeTCs
JOCTUTHYTBIM, €C/Id pe3yJibTaT 00yueHUs] COOTBETCTBYET OLleHKaM «XOpoio» (65-85
PEUTUHTOBBIX 0asuioB) U «OTIUUHO» (86-100 peMTUHrOBLIX OasioB).

4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

@oH/ OLEHOYHBIX CpeJCTB /i TPOBEJeHUs [IOBTOPDHOU IIPOMEXYTOUHOU
aTTecTaliu (oOpMHpYeTCsd W3 UMC/la OLIEHOYHBIX CpPeJCTB IO TeMaM, KOTOpble He
OCBOEHBI CTYJ€HTOM.

IIpumeuaHue:

[JomnonHuTe/bHble KOHTPOJIbHbIE HWCIIBITAHUSL IIPOBOJAATCSA /ISl CTYZeHTOB,
Habpapmmx meHee 50 Oa/wioB (B cooTBeTcTBUUM C «Ilo/IO’KEeHWEM O MOY/IbHO-
PEUTUHTOBOM CUCTEMEY).

Tab6auna 13 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI{H

Kop v HaMeHoBaHue uHMKaTtopa | Kputepuu ouieHrBaHus C()OPMHUPOBAHHOCTH KOMIIETEHLIMN
JOCTY)KEHUS] KOMITeTeHLIU (4acTu (yacTM KOMIETeHLIMH)
KOMITeTeHL1H) Ha 6a30BOM ypOBHe
COOTBETCTBYET OL|eHKe «yJ0B/IEeTBOPUTEILHO»
50-64% oT MakcHMabHOTO Oaia
N-1onk-2 ANroputMusupyer CTyZleHT [eMOHCTpUpYeT 3HaHHe MeTO/|0B pacyeTa
pellieHVe 3a/a4u U peau3yer HEeCMMMETPUUHBIX PE)KUMOB 3/IEKTPUUECKHX CeTel;
aJICOPUTMBI C UCTI0/Ib30BaHUEM MeTO/I0B (ha3HbIX KOOPAUHAT, TPEX CUMMETPHUYHBIX
MPOrpaMMHBIX CPE/ICTB. COCTaBJISIFOLMX; MOZe/el IMHUM, TpaHC(OpMaTopOB,
NJ-2onk-» Pa3spabarbiBaeT Harpy3ok, GUIbTPOB, 0OPHIBOB U 3aMbIKaHUM; y3/I0BBIX
aJICOPUTMBbI U KOMITbIOTE€PHBIE ypaBHeHHWI; MaTpUL] [lepejiaul; 3aBUCUMOCTeN
NpOrpaMMbl, PUTOZHbIE /IS HarpspKeHWH Y TOKOB OT BU/JOB HECUMMETPUYHBIX
NPaKTUYeCKOro NpUMeHeH!s pexxumoB. CTyieHT Ha 6a30BOM ypOBHe yMeeT
N-1nkoc-1 OcylyecTsiisier aJICOPUTMHU3HPOBATh pellieHre 3a/au C UCT0/Ib30BaHuEeM
MOHUTOPHUHI TEXHUYECKOTO MIPOrpaMMHBIX CPe/ICTB; pa3pabaThiBaeT arOPUTMbI U
COCTOsIHUSI 000PYZI0BaHUsI KOMITbIOTE€pHbIe ITPOrPaMMBbl, IPUTO/IHbIE [1/151
MO/ICTAHLUM 3/IEKTPUYECKUX CeTel MPaKTUYeCKOr 0 NpUMeHeHHs1, CII0COOeH OCyI1L{eCTB/ISATh
MOHUTODPHHT TEXHUYECKOT'0 COCTOSTHUSI 000pY/I0BaHUS
TMOZCTAHLIMM /IeKTPUUECKUX CeTel
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