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IMacnopt ¢oHAa OLeHOYHBIX CpPe/ICTB

Taouna 1
dopmMUpyemMsbie OueHouHbIe
Mopynb AUCLUNIMHBI KOMIIeTEHL[UU MarepuraJibl KonunuecTtBo
W/ UX YaCTU Y CpeJiCTBa
[TocTaHoBKa 3a7jaur pacyeta NupvBuayanbHoe 3
HECUMMETPUYHbBIX PEXXKUMOB JloMallHee
3/1IeKTpUueckux ceteir. 0630p 3a/laHue
METO/,0B pacyeTa TectupoBaHue 22
NupvBuayanbHOe 2
MaremaTruecKkue MeTozbl FHBHAY
JloMallHee
pacyeTta HeCUMMETPUUHbIX
. 3a/laHue
PEXXUMOB 37IEKTPUYECKUX CeTel
TecTupoBaHue 21
VuauBuyansHoe 5)
IIporpammsl pacueta FHBHAY
JloMallHee
HECUMMETPUYHbBIX PEXXUMOB
. 3a/laHue
3/IeKTPUYECKUX CeTeu
TecTupoBaHue 22
NupvBuayanbHoe 10
PacueT HeCUMMeTpPHUUHBIX JloMallHee
[TKoc-1. Criocoben
pexxrMoB B nakete MathCAD 3a/laHue
OCYILIECTB/IATE TectupoBaHue 22
MaremaTtuueckue mogenu JIOI1 MOHHTOPHHT NupvBuayanbHOe 10
[JI1 pacuyeTa HeCUMMETPUUHbBIX TEXHUYECKOro AoMarliHee
pe>XrMOB COCTOSAHUA 3a/laHue
0GOpyA0BaHMsI TectupoBaHue 24
- VuauBuyansHoe 6
MaremaTrueckue Mozenu HOACTaHLIMKN AIBIAY
JloMallHee
TpaHC(OPMAaTOpOB [i/Is1 pacueTa 3JIeKTPUYECKUX —
HECUMMETPUYHbBIX PEXXUMOB i
P P ceTen TectupoBaHue 22
MaremaTtrueckue Mojieu
(UIBTPOB HaMNpPsSHKEHUS VuauBuyansHoe 10
oOpaTHOM U Hy/IeBOU JloMarirHee
TI0C/Ie0BaTeIbHOCTEM [J1s1 3a/laHue
pacyeTta HeCUMMeTPUYHbIX TecTtupoBaHue 22
pPEXXUMOB
MaremaTruueckue Mozenu NupvBuayanbHOe 4
Harpy3o0K Y pa3/InuHbIX BU/0B JloMallHee
HeCHUMMEeTPUHM TIPU pacueTe 3a/laHue
HEeCHMMEeTPUYHBIX PeKUMOB TectupoBaHue 23
Pacuert u uccnenoBanue NupvBuayansHoe 7
aBapUMHBIX HECUMMETPUYHBIX JloMallHee
PEXXUMOB pacIipe/ieIUTe/bHbIX 3a/laHue
ceteu TecTrpoBaHue 24




1 OHEHOYHBIE MATEPUA/JIbI, HEOBXOJVNMbIE
JIJIS1 OIIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEAATE/TbHOCTHU

B ITPOIOECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabuna 2 — @opMupyemMble KOMIETeHI[UH

Kopg u OueHouHbIe
Kopx v HauMeHOBaHKe UHAUKATOPa JOCTHUXKEHUS
HauMeHOBaHHe Marepuasbl
KOMIIeTeHLMM (4aCTHh KOMITeTeHLIUM)
KOMIIeTeHLIUU Y CpeficTBa

[MKoc-1. Criocoben
OCYIL[eCTBJIATh
MOHHUTOPHHT
TEeXHUUECKOTO
COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX
ceTel

ITocranoBKa 3d/1d4H pdC4e€Td HECUMMETPUYHbLIX PEKUMOB 3/IEKTPHYECKHX

cereii. 0030p MeTO0B pacuera

NO-1nkoc-1 OcCylillecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUS TIOICTAHIUM 3/IEKTPUUECKUX
cerent

TectupoBaHue
NupuBuyansHOe
JloMalllHee 3a/jaHue

MaTemaTHnyecKue METO/bl paCyeéTd HECUMMETPUYHLIX PEXXUMOB

3/IEKTPUYECKHX CceTel

NO-1nkoc-1 OcCylillecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUSI TIOICTAHIUM 3/IEKTPUUECKUX
cetent

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/ilaHue

HpOI‘paMMLI PdaC4e€Td HECUMMETPHUYHbLIX PEKUMOB 3JIEKTPUHYECKHUX ceren

NO-1nkoc-1 OcCylillecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUS TIOICTAHIUM 3/IEKTPUUECKUX
cetent

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/ilaHue

Pacyer HecuMMeTpHUHBIX pexuMoB B nakere MathCAD

N O-1nkoc-1 OcCyliliecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUS TIOICTAHIUM 3/IEKTPUUECKUX
cerent

TectupoBaHue
NupuBuyansHOe
JloMalllHee 3a/jaHue

MaremaTtuueckue mojenu JI3II aisa pacuera HECUMMETPHYHBIX PEXXHMOB

NO-1nkoc-1 OcCyliliecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUS TIOCTAHIUM 3/IEKTPUUECKUX
cerent

TectupoBaHue
NupuBuyansHOe
JloMalllHee 3a/jaHue

Maremarnueckue Mojie/id TpaHCGOpMaTOPOB /15 pacuera

HECUMMETPHUYHBIX PEXXUMOB

N-1nkoc-1 OcyljecTBasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PY/ZI0BaHUsI MOZCTAHLIUIA /1IeKTPUYECKUX

TectupoBaHue
NupuBuyansHOe

cerent

JOoMalllHee 3aJlaHHre

Maremarnueckue Mojie i (PUIHTPOB HaNPsDKeHHUs1 00PaTHOM M Hy/IEBOH
NOC/Ie0BaTe/IbHOCTEN /I pacyeTa HeCHMMEeTPHUYHBIX Pe)KHUMOB

N O-1nkoc-1 OcCyliliecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUS TIOICTAHIUM 3/IEKTPUUECKUX
cerent

TectupoBaHue
NupuBuyansHOe
JloMalliHee 3a/ilaHue

MaTremaTHyecKue MO/€/I1 HAarpy30K H pa3/IMYHbIX BU/10B HECUMMETPHHA
IpHA pacyeTe HCCHMMETPHUUYHBIX PEXKHUMOB

NO-1nkoc-1 OcCyliliecTBIsieT MOHUTOPUHT TEXHAUYECKOTO
COCTOSTHUSI 000pY/I0BaHUSI TIOICTAHIUM 3/IEKTPUUECKUX
cerent

TectupoBaHue
NupuBuyansHOe
JloMalllHee 3a/jaHue

Pacuer u Mcc/IefiloBaHie aBapUHHBIX HECUMMeTPH
pacnpe/ie/IuTeIbHBIX ceTei

YHBbIX P€XXUMOB

N-1nkoc-1 OcyljecTBasieT MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000PY/ZI0BaHUsI TIOZCTAHLIUIA /1IeKTPUUYECKUX

TectupoBaHue
NupuBuyansHOe

cerent

JOoMalllHee 3a/laHHre




OreHOUHBbIe MaTepUa/Ibl U CPEJACTBA /ISl MPOBEePKH
copMHUPOBAHHOCTH KOMIIETEHIMH

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

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
Kakou u3 pexxiMoB B ceTsx 6-35 kB He siB/1sieTcs1 aBapUMHbIM?

OO6pnIB (a3l

+OpHo(a3Hoe 3aMbIKaHKe Ha 3eMJIH0

[Byx(daszHoe KOPOTKOe 3aMbIKaHHUE

Tpexda3Hoe KOPOTKOe 3aMbIKaHHe
Kakue ceTH AB/IAITCA Hanbo/iee MPOTSHKeHHbIMH?

+0,38 kB

500 kB

35 kB

110 xB
Kakoii 3 aBapuiHBIX PeXXHMOB PadoTbI TeKTPUUECKHX CeTeil He SB/ISAeTCs
HeCUMMeTPUYHBIM?

OO6pnIB (assbl

OpHodazHoe KOPOTKOe 3aMblKaHHe

[Byx(da3zHoe KOPOTKOe 3aMbIKaHHUE

+Tpex(a3Hoe KOPOTKOe 3aMbIKaHHe
Kakoii MeToJ TMO3BO/IsIeT PacCUMTBIBAaTh pacrpeje/nTe/]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

Tpexcda3Hble KOPOTKHE 3aMbIKaHUS

KopoTkue 3aMbIKaHuUsI yepe3 COMPOTUBIIEHUS

+OpHOBpeMeHHbIe OOPBIBBI U K.3. UIU OFJHOBpEMeHHbIe K.3. U O0PbIBBI
KopoTKue 3aMbIKaHMsi B CeTAX C H30/IMPOBAaHHON HeNTPa/Jbi0 HaNpsDKeHHeM
6-35 kB npuBojaT:

K ymeHbllIeHUIO HamnpshKeHWH Ha HeroBpesKeHHbIX (a3ax

K ymeHblIeHuI0 TOKa K.3.

+K Bo3pacTaHuio HanpsKeHW Ha HeMOBpeXXAeHHbIX (ha3ax

K ymeHblIeHUIO HanpsKeHUH
JIBoliHbIe 3aMbIKaHMS B CeTAX C U30/IMPOBAaHHON HelTpPanbio 6-35 KB npuBoaaT:

+K Bo3pacTaHHIO TOKOB B OBPEeXXJEHHBIX (ha3ax

K yMeHbI1eH1IO TOKOB B HETTOBPEX/I€HHbIX (ha3ax



K Bo3pacTaHuio HanpsbKeHri BO Bcex (pa3ax
K yMeHblL1eHUIO HanpsbkeHuH BO Beex (paszax
CamoHecylMii  M30/IMPOBAaHHbBIM  MPOBOJ  Hucmosb3yerca Ha JIOII
HaNPsHKeHUAMHU:
Tonbko 0,38 kB
Toneko 10 kB
+0,38 1 10 kB
35 kB
V3MeHeHUe B3alIMHOI0 pacno/iO)KeHUs1 MPOBO/JOB OTAeJbHBIX (a3 Mo JjiMHe
BO3/JyLIIHOU JIMHUM 3/1eKTpPoIepeaum:
Yepenoranue a3
+Tpancno3unus ¢as3s
Hecummetpus ¢as3
ABapUUHBIA PEXXUM
Ilpu KaKoM aBapuMHOM pe)XHUMe NepexoAHoe CONPOTUB/IeHHe MUHUMA/IbHO?
+Meta/inyeckoe 3aMbIKaHue
3aMbIKaHue yepes Ayry
3amMbIKaHue yepes BeTKY JepeBa
[TasieHure rpoBoJa Ha 3eMJIrO
ITouemy cpeactBa OMII (onpepaenieHne MecTa NoBpeXxxAeHusi) B cersax 35-10-6-0,38
KB npuMeHs10TCA OrpaHUYeHHO?
BrIiCcoKast MOIIJHOCTb OTK/TFOUEHUS
+Hu3Kas MOIIHOCTb OTK/TFOUEHUS
Huskoe HarpsokeHue ceTu
BbICOKMM NPOTEKAIOLUU TOK
Kakasn ¢yHKIUA He npUCylia Cpe/ICTBaM peJieiHOoM 3al[UThI?
OTtkroueHue ¢ujepa Npyv BO3HUKHOBEHHWH aBapUMHOTO PeXXUMa
+Coo011ieHre 0 BUle 1 MeCTe aBapUItHOTO peXKrMa
ABTOMaTHUYeCKOe MOBTOPHOE BK/IOUEHWE
ABTOMaTHYeCKOe BK/IFOUeHNe pe3epBa
Cetu 0,38 KB aB/is10TCA CETAMMU:
C U30/1MpOBaHHOU HEUTPAaJbIO
+C ry1yx0o3a3eM/JIeHHOU HEUTPasbio
ITocTosiHHOTO TOKa
OpHodaszHoro repeMeHHOr0 TOKa
Cetu 6-10-35 kB ABAAOTCA CeTAMMU:
+C M30/IMPOBaHHOMN HEWUTPAaJIbIO
C riyxo3a3eM/ieH-HOM HEUTPa/IbIo
ITocTosiHHOTO TOKa
OpHodaszHoro repeMeHHOr0 TOKa
HepocratkoM MeToAa (pa3sHBIX KOOPAMHAT IO CPAaBHEHHMID C METOAOM Tpex
CUMMETPHYHBIX COCTAB/ISIIOIIMX AB/ISIETCH:
HeB03MOKHOCTb PaCCUMTHIBAaTh HECUMMETPUUHbIE PE’KUMBbI pabOThI ceTeit
+IToTpebHOCTE B GosbiieM obbeMe WHpoOpMaLM A5 (HOPMHUPOBaHHUSI CXeM
3aMelreHust
HeB03MOKHOCTb pPacCUMTHIBaTh CeTH C urcyoM (a3 bosiee Tpex
C10)KHOCTBb MO/ e/TMpOBaHus
CKo0/IbKO BCero Kareropui Ha/Je)KHOCTH 3/IeKTPOCHAa0)KeHHsI CyliecTByeT?
6



1
2
+3
4
IlepepsIB B 3HeproodecreyeHu MOTpeduTe/ell KAaKOM KAaTeropuu J0/DKeH ObITh
MUHHUMaA/IbHbIM?
+IlepBou
Bropou
TpeTren
YerBepTou
Kakue noTpeduTe/ M OTHOCATCA K MePBOil KaTeropuM Heproodecneyuenus?
[auyHbIi1 KOOTIepaTuB
["apakHbIM KOOIepaTyB
ITocenok
+IIturedabpuka
Kakue ceTH Ha3bIBalOTCA pacnpejeiuTe/1bHbIMU?
0,38 kB
6-10 kB
35 kB
+Bce nepeunciieHHbIe
IloueMmy B ceTAX C [IJ/IyX03a3eM/IeCHHOM HeNTpPa/Jbl0 YyJa/ieHHble KOPOTKHUe
3aMbIKaHMSA CJI0)KHO WAeHTU(PHIMPOBATh CPeICTBAMHU pe/leHHOM 3aIUThI?
TOKM KOPOTKMX 3aMbIKaHMM MHOTOKPATHO MPEeBBIIIAIT TOKW Harpy3KH
+TOKM KOPOTKHMX 3aMbIKaHUM CPaBHUMBI C TOKAMU Harpy3Ku
HarnpsikeHUs: IpyU KOPOTKUX 3aMbIKaHHUSX TTPEBBILLAIOT HOMUHATbHBIE
HarnpsikeHUs: NpyY KOPOTKUX 3aMbIKaHUSX CIUILKOM HU3KHE
Tpancno3unus ¢as Hy)KHa J/i:
+CHWKeHHUsT HeCMMMETPUU HampsKeHWM U TOKOB MPU HOPMAaJIbHBIX peXXUMax
paboThI
CHIKeHHs TOTePb MOLIHOCTA Ha KOPOHY
CHKeHHs MOTEPh MOLHOCTU Ha HarpeB MPOBO/OB
CHWKeHHs1 pyCKa MOpakeHUs! 37IeKTPUUeCKUM TOKOM TTPU HaXOXKJAeHUH YesloBeKa
rox JIOII
Haubosb11as JonycTuMas JjiuHa JuHuM Kiacca 0,38 kB:
200 m
+800 m
10 000 m
15 000 m



Tab6auna 3 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog u Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIETEeHLIMH)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
AOCTHOKEeHUA COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLieHKe
KOMIIETeHL[UM (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOLLO» «OTJINYHO»
KOMITETEeHLIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJibHOro 6ajia | MakcuMasbHOro basa MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUe | IeMOHCTPUPYET OTJIMYHOE 3HaHUe
OCHOBHBIX METO/IOB XOpolee 3HaHue OCHOBHBIX METO/I0B
pacueTa OCHOBHBIX METO/I0B pacueTa
N -1nKoc-1 HEeCUMMETPUUHBIX 1 pacueTa HeCUMMETPUUHBIX 1
Ocy11jecTBseT aBapUMHBIX PEXXKUMOB HEeCUMMETPUUHBIX 1 aBapUMHBIX PEXXKUMOB
MOHUTOPHHT S/IeKTPHHECKHX CeTel, | aBapuHHBIX PeKUMOB 3/IEKTPUUECKUX CeTel,
TeXHITIECKOro MeTO/IOB OLIeHKH 3/IEKTPUYECKUX CeTel, MeTO/IOB OLIeHKH
Ha/le)KHOCTU MeTO/IOB OLIeHKH HaZle)KHOCTU
COCTOAHMA 3/IEKTPOCHAOKeHUsT; Ha | HaJ|e)KHOCTH 3/IeKTPOCHa0KeHUs;
obopyioBaHKs 0a30BOM ypPOBHE MOXKET | 3/IeKTPOCHAGKEeHUS; Cr1ocofeH ¢ BBICOKOM
TIOZCTaHLIMH OCYLLeCTBJIATh MOXKEeT CaMOCTOSATEe/IbHO | CTeleHblo
3/IEKTPUYECKUX MOHUTOPHHT OCYILIeCTBJISATh CaMOCTOSITE/IbHOCTU
ceTeii TeXHUUECKOT 0 MOHUTOPHHT OCYILIeCTBJISATh
COCTOSIHUSI TeXHUUECKOT 0 MOHUTOPHHT
obopyZoBaHust COCTOSIHUSI TeXHUUECKOT 0 COCTOSTHUS
MO/ICTaHLMI obopyzoBaHust obopyzoBaHust
3JIEKTPUUECKUX CeTeil MOACTaHLUN MOACTaHLUN
5/IEKTPUYECKUX CeTel 5/IEKTPUYECKUX CeTel

Moavyasb 2. «MaTeMaTHYeCKHe MeT0AbI pacueTa
HeCHMMEeTPHUYHBIX PeXXUMOB Y/IEKTPUYECKHUX CeTen»

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeema u Haxcmume KHONKYy «/lanee»
MeTopa, HCHIO/IB3YIOLIUNCS /I PACUeTOB HECUMMETPHUYHBIX PeXXUMOB 3-X (ha3HbIX
CUMMeTPHYHBIX CeTel, — 3TO:

+MeTto[ 3-X CUMMETPHUUHBIX COCTaBJISAIOLHAX

MeTo/, nepBoii Moc/eA0BaTe/IbHOCTH

MeTo/, BTOpOM MOC/1eJ0BaTeTbHOCTH

MeTo/, Hy/1IeBOM NOC/Ie/]0BaTe/TbHOCTU
Kakoit meroa  sB/siercsi  0ojiee  mpeAmnouTHUTEe/IBHBIM /I pacuera
HeCMMMEeTPUYHBIX Pe)XMMOB Tpex(¢a3HbIX ceTen?

MeTo/, TpeX CHMMeTPUYHBIX COCTaBJISFOILINX

[TapameTprueckuii MeTOz

+MeTtoz (pa3HbIX KOOpJUHAT

OrnepaToOpHbIA METO[,




OnepaTrop moOBOpPOTa, TMPUHUMAaeMbli B MeTOAe TpexX CUMMETPUYHBIX

COCTaBJISIOLHMX, UMeeT BUJ;:
K
75

a=e
2
Jria
ta=e 3
2
a=-e 3
i
a=e?
BeKTopsbl (ha3HbIX HaNPsHKeHUH CABUHYTHI PYT OTHOCUTE/IBHO JApyra Ha yroJ:
T
2
T
3
42
3
T
4

MeTtop pacueTa HeCHMMETPUYHBIX Pe)XMMOB, OCHOBAHHBIN Ha MOJIHBIX MaTpUIjaX
NapamMeTpPoOB U PeXXUMOB 0THOCUTE/ILHO Bcex (a3 ceTu:

@®a30BbIM METO/]

[TapameTprueckuii MeTOz

+MeTto/ pacyeTta B pa3HbIX KOOpJHUHATax

MaTtpuuHbIi MeTO[,
HasBanue 4-x martpurj (A, B, C, D), Bxoasainux B Marpunyy nepegauu (H):

byiouHble MaTpUL(bl

+MaTpuiibl 060011IeHHBIX TOCTOSTHHBIX

Martpuripl mapaMeTpoB

MartpuLipl CONPOTHB/IEHUN U IPOBOAUMOCTEN
Ha3BaHue MaTpuLl NOTOHHBIX NTAPaMeTPOB JIMHUM 3JIeKTponepejayvu:

Martpuiipl pacrpe/ie/ieHHbIX [TapaMeTpPOB

+MarpuLibl IPOJOIBHBIX CONPOTUB/IEHUU U TIONIEPEYHbIX TTPOBOAUMOCTEN

[TapameTpuueckre MaTpULIbI

O6006111eHHBIE MaTPULIbI
Kakoii MeToj mo03BOJ/isieT NPOU3BOJUTH pacueTbl B peajbHbIX BeJIMYHHAX B
Kaxou ¢a3ze ceTu?

MeTtop Tpex CHMMETPUYHBIX COCTABJISFOIINX

+MeTtoz (pa3HbIX KOOpJUHAT

[TapameTprueckuii MeTOz

MaTtpuuHbIi MeTO[,
ITapameTtpsl B ¢a3HbIX KooOpjuHaTax (Z) mpM U3BeCTHBIX B 3-X CHMMeETPUYHBIX
COCTaB/IAIINMX (ZS):

Z=S"'7s
Z=17s-S
+7Z=S17s-8S

7= Z.s'1



I[TapameTpbl B KOOpPAUHATax 3-X CHMMETPUYHBIX COCTAaBAAWIIMX (Zs) mpu
U3BeCTHBIX NapaMeTpax B (pa3HbIx (Z):

/s=17-S
ZSZS'Z'S'1
+7s=S -7
ZSZZ'1

B KakoM «jIyyae HeBO3MOXXHO TNpPpHMeHeHHe MeTo/a TpexX CHUMMeTPHUYHBIX
COCTaBJ/IAIOIIHUX?

CHUMMeTPUYHBIN PeXXUM

HecriMMeTprUUHBIN peXxuM

Yucno a3 paBHO Tpem

+Yucso ¢a3 6osee Tpex
Kakas ¢opma cBs3bIBaeT HanpsDKeHUsl U TOKH B Hauajie C HaNpPsOKeHUAMHU H
TOKaMH4 B KoHIle 2K-nmo/1rocCHUKa?

A-dpopma

C-dopma

+H-dopma

Y-dopma
Kakas ¢opma cBsi3bIBaeT TOKHM B Havasjie M B KOHIIe C HaNPsDKeHUsIMU B Haya/ie U
B KoHIle 2K-nmo/1rocHUKa?

A-dopma

C-dopma

H-¢popma

+Y-dopma
KomnieKcHas KBajjpaTHas MaTpHLia MOTOHHBIX NMPOJO/IbLHBIX CONPOTUB/IeHUU k-
NPOBOAHUKOB JIMHUM HaxouTcs no ¢opmy.ie:

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

KomnieKcHasi KBajipaTHasi MaTpulia MOrOHHBIX MOMeEpPeYHbIX MpoBoAuUMoOcCTel k-
NPOBOAHUKOB JIMHUM HaxouTcs no ¢opmy.ie:

12]=|R]+ jolr]
+Y[=lg|+ jolp]
=l
=12

CTOJIGI.[OBI)IE MATPpHULibl KOMIUVIEKCHbIX dMIUIMTYJ Hanpﬂmenm‘/i H TOKOB B
IMPOBOJAHHUKAX B PACCMAaTPHUBA€MOH TOUYKE JIMHUU!
b
ichizi]
Vbl
|4,|BJ.|c|,|D|

YJ:[EJII)HHH NpoBOAMMOCTD 3€MJ/IH UMEET PA3MEPHOCTD:
10

2

2 9




Om
cm
+(Om-cm)™

(&)

ConpoTHB/ieHHe 3eM/IU HAXO/JAT 10 popmyie:

+RZ = 21,
Rz =%
2
RZ = 24
A
RZ = 27” i
I'1y0uHa 3a/1eranusi 00paTHOro NMPoBoAA HaAXOAUTCA Mo opmyJie:
+D, = 66.4
Nz
D, - 66.4
A
D, =66.4- fA

D, =664-[f4
JdusnekTpuyeckasi MpOHUIIAEMOCTh BO3/[yXa 0003HauaeTc:
(04

B
+e 0
A
Ju3/1eKTpuyecKasi NPOHUILaeMOCTh MMeeT Pa3MepHOCTh:
Om
CM
(Om-cm)™
+be3pa3smepHas BeiMurHa
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Tabnuna 4 — Kpurepuu orjeHKH ¢()OpMHUPOBAHHOCTH KOMITeTeHIIUM

Kop u KpuTepuu orjeHrBaHUsS CPOPMHUPOBAHHOCTH KOMTIETEHLIU
HavMeHOBaHHe (4acTu KOMITeTeHIMH)
WHAUKaTopa Ha 6a30BOM ypOBHE Ha TIOBBIIIIEHHOM yYPOBHE
AOCTHXKEHMA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUU «yIOBJIETBOPUTETLHO» «XOpOLIIO» «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOr0o 6asia MaKCUMaJibHOr0 6asia MaKCUMaJibHOro 6asia
CrypeHT CrygaeHT aeMmoHcTpupyeT | CTyZieHT [AeMOHCTpPUpYeT
JIeMOHCTPUPYeT 3HaHUe | XOpolliee 3HaHue OTJINUHOE 3HaHUe
OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB
pacueTa pacueTa pacueTa
HeCUMMETPUYHBIX HEeCUMMEeTPUYHBIX HEeCUMMETPUYHBIX
VLot PE>KMMOB ) PEXKMMOB 3/IEKTPUUECKIX | POKUMOB 3/1eKTPUUeCKIX
3JIEKTPUUECKUX CeTel; ceTel; MeToZia Tpex ceTel, MeTo/ia Tpex
OcymecTBiser MeTo/la Tpex CUMMETPUYHBIX CUMMETPUYHBIX
MOHHTOPHHT CUMMeTPHUYHBIX COCTABJISIFOLIMX, METO/la | COCTaBJISIOIIMX; MeTO/1a
TeXHUUeCKOT 0 COCTaBJISIFOIMX, MeTo/la | (pa3HbIX KOOPAUHAT C (ha3HbIX KOOpUHAT C
COCTOSTHUSI (a3HbIX KOOpJMHAT C WCIIO0b30BaHUEM 2-K HCIT0/Ib30BaHHEeM 2-K
0GOpyA0BaHMsI WCII0/Tb30BaHUEM 2-K TIOJIFOCHUKOB U UX TIOJIFOCHUKOB U UX
MojCTaHIHiA TIOJIFOCHUKOB U UX MaTpul] repeiauy; MaTpHL| niepesiaun;
MaTpul] Tiepejjlauu; Ha MOYKET CaMOCTOSITe/IbHO crioco6eH C BBICOKOM
SJIEKTPHHCCKIX ) 6a30B0M ypoBHE MOXKeT TBJISITh TeTieHb
N YPOBHE MOXe OCYILleCTBJI CTerneHblo
ceren OCYIIIeCTBJIATh MOHUTOPHUHT CaMOCTOSITe/TbHOCTU
MOHUTOPHUHT TEeXHUUECKOTO COCTOSIHUSI | OCYII[eCTBISTh
TeXHUYEeCKOT 0 obopyoBaHus MOHUTOPHUHT
COCTOSTHUSI TMO/ICTaHI[UI TEeXHUUECKOTO COCTOSTHUS
obopyzoBaHust 3JIEKTPUUECKUX CeTeil obopyoBaHus
MOACTaHLUN MOACTaHLUN
3JIEKTPUUECKUX CeTel 3JIEKTPUUECKUX CeTel

Moayasb 3. «IIporpaMmsbl pacueTa HeCUMMETPHUYHbBIX PEXKHMMOB

TeKTPUUECKHUX CeTen»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 0O0uH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
MaTpHuiia y3/10BbIX IPOBOUMOCTEH BHIPA)KAETCA KaK:

Y=M-"Z7Zs
+Y =M - Zg' - M,
Y =7 - M;
Y=M"7Zs M
3anuchL MaTPUYHBIX y3/I0BbIX YPaBHEHUIA:
Is=7Zp"' - Vs
Us=7p"1p
+J=Y U
J=(Y+Z)-V
YpaBHeHwus1, ONUCHIBAKOIME MATPHILY epejaud MPOJ0/IbHBIX YCTPONCTB:
A=E, B=0, C=0, D=E
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A=E, B=0,
A=272Y, B=E,
+A =E, B=72, C=0, D=E

n

Y paBHeHus, onychbIBalIIyie MaTpPUIly Mepe/jauy MonepevyHbIX YCTPOIMCTB:
A=E, B=72, C=Y, D=E
+A =E, B=0, C=Y, =E
A=72Y, B=7Z, C=0, D=YZ

A=E, B=E, C=E D=E
Haubosiee ygo0Hasi mporpaMMa /isi BBINO/IHEHUSI PacueToB HeCHMMMeTPHUHBIX
PEe)XMMOB 3/IEKTPUUYECKHX LieTen:
+MathCAD
MS Office
Pascal
TurboPascal
Urenue faHHbIX B nporpamMme MathCAD nipoucxoput:
CripaBa — HasieBO, CBepXy — BHU3
+CJieBa — HarpaBoO, CBepPXY — BHU3
CrneBa — HarpaBo, CHU3Yy — BBepX
B nmo6om HampaBieHUH
Cro01i0Bas MaTpHIla MMeeT Pa3MepHOCTh (m — uncio ¢a3 TUHHHN):
Ixm
mxm
+tmx1
1x1
CTpouHas MaTpuija UMeeT pa3MepHOCThb (M — Yuc/ia0 a3 TUHUH):
t1lxm
mxm
mx1
1x1
IIpu yMHOXeHuUM MaTpuly A ¥ B J0/DKHO BBINIO/THATHCA C/lejylollee yC/I0BHUe:
+YuC/o CTpOK MaTpULibl A PaBHSIETCS YMCTY CTO/IOLOB MaTpULibl B
Yucno cTonbioB MaTpULbl A paBHSIETCS UMCTY CTPOK MaTpHLbl B
Pa3Mepbl MaTpuL] MOTYT OBITb TFOOBIMU HEOJHHAKOBBIMU
[viaroHanbHbIe 3/1eMeHTbl MaTPUL] PABHBI
IIpu cnoxenuu marpun A 1 B 10/KHO BBINO/THATHCA C/Iejylolee yC/I0BHUe:
YUMo CTPOK MaTpUILIbl A paBHSIETCS YKCTY CTOJIOLOB MaTpULibl B
Yucno cTonbioB MaTpHULbl A paBHSIETCS UMCTY CTPOK MaTpHLbl B
+Pa3mMepsl MaTpuL| 0/MHAKOBbIE
[viaroHanbHbIe 3/1eMeHTbl MaTPUL] PaBHbI
IIpu cioxeHun marpui| A u B pasmep pe3yabTHpylomieil MaTpuibl C:
+PaBeH pasmepy maTpuLbl A
B nBa pa3sa 6oJibllie pa3mepa MaTpHiibl A
B faBa pa3a MeHbllle pasMepa MaTpuLipl A
B aBa pa3a 6oJibllie pa3mepa MaTpulibl B
IIpu yMHOXXeHMH MaTPHIbl A Ha YHC/I0 A 3/IeMeHThI pe3y/IbTUPYHOIIeil MaTPHULbI
C MO0)XHO HauiTu no popmy.ie:
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A
C. =—
y

a;

a;
5=
A

C. = ..

Kakoe 13 ielicTBUI ¢ MaTpuLiaMi A U B 3amnucaHo HeBepHo?

A-B#B-A

+A4-B=B-A4

[4- B|=|4]-[B]

(4-B)'=B"- 4"
Ec/1u 3/1eMeHTBI CTPOK MaTPHUIbI PAcCTaB/IeHbI B CTOJIOLBI, a 3/IeMEeHThI CTO/I01[0B
B CTPOKHM, TO TaKasi MaTpPHUIla Ha3bIBAeTCsA:

EnvHuuHOU

Hynesoiut

OO6patHoit

+TpaHCIIOHMPOBaHHOM
Marpuna, yMHOXeHHe KOTOPOM HAa HCXOAHYH MaTpully /JdeT eANHUYHYH
MaTpully, Ha3bIBAeTCsA:

[dviaroHanbHOU

Hynesoiut

+O6paTHoi

"TpaHCIIOHMPOBAaHHOM
Marpuia Ha3bIBaeTcsi KBa/IpaTHOM, eC/I:

+Yucmo CTPOK paBHO UMC/IY CTOJIOI0B

Yucsio CTpOK B ZiBa pa3a OoJibllie uync/ia CToI0I0B

OHa cofiep>XMT OZJHY CTPOKY U HECKOJIBKO CTOJIOII0B

OHa cofiep>XMT HeCKOJIbKO CTPOK M OJJUH CTOJI0eI]
OKBHBa/IeHTHasA MaTpHlia Mepeiaud BCeX YCTPOMCTB, BK/JIHUEHHbIX B/I0/Ib JIMHUH,
paccuuTbiBaeTcs no gopmyiie:

[, )=T]c)

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

Marpuija y3/10BbIX HPOBOAMMOCTEH BCeH I/IeKTponepeAaYd PacCUMTHIBAETCA IO
dopmyne:

-

Y, -7,

Hce Hd
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-y
He THd
A -B
-
O/ieMeHThI MaTPHIIbI Y3/I0BBIX MPOBOJUMOCTEH BCeH YIeKTponepeAauy paBHbI:
Ty, = DHB;I]’YH/) =Cy _DHB;[]AH’YHC = B;l]’YHd = _B;[]AH
A=E,B=0,C=E+1,D=0
Yy, =Cy _DHB;[]AH’YH[) = DHB;[]’YHC = _B;IIAH’YHd = B;I]
A=0,B=E,C=E+1,D=0
Beipaxxenue H-¢gopmbi 2k-nonrocauka JIIII:

RECHRE
el L]
HRZEE N
e e o]

BHPT;ZT ;IfUOKTT Hzak-l;ZJjF]?TKa JI3II:
+ﬁ ) [Y]{zlfkﬂ ) F YH }{ul}
Iy U] LY. Y, | Ug
RCHEERI W
VRCEEN

Ilpu pacuyeTre HeCUMMETPUYHBIX PE)XXMMOB MeT0/i0M (pa3HbIX KOOPAMHAT OMepaTop

j paBeH:
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Tab6auna 5 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog u Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIeTEeHLIMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHE
AOCTHXKEHMA COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» «XOpOLIO» «OTJTMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOro O6a/ula | MakcuMasabHOro bansa MaKCUMaJibHOr0 6asia
CrygeHt CrygeHt CTyZeHT AeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUE | IeMOHCTPUDPYET OTJIMYHOE 3HaHUe
OCHOBHBIX ITPOrpaMM XOpolee 3HaHue OCHOBHBIX ITPOrpaMM
pacueta OCHOBHBIX ITPOrpaMM pacueTa HeCUMMETPUYHbIX
HeCUMMeTPUYHBIX pacueTa PE>KMMOB 3JIEKTPUYECKUX
N-1nKoc-1 PEXXUMOB HeCUMMeTPUYHBIX ceTeid, MeTO/la y3/I0BbIX
OcyujecTsiser 3JIEKTPUUECKUX CeTel, peXHMOB ypaBHEHUH; JeNCTBUM C
MOHUTOPHHT MeTOJa y3MI0BbIX 3/IEKTPUYECKUX CeTel, Matpulamy; «H» 1 «Y»
N — YPaBHEHHIA; IEHCTBHM C | METOAA Y3NI0BBIX (opM 2-K MOFOCHUKOB
MatpuLiamu; «H» 1 «Y» | ypaBHEHWIA; AeHCTBUM C | 3/IeMEHTOB CEeTH; CIIoCo0eH
COCTOAHMA ¢opMm 2-K MOIFOCHUKOB | MaTtpuliamMu; «H» 1 «Y» | C BBICOKOM CTerneHbI0
0DOpY/0BaHMA | 55eMenTOB CeTH; Ha (hopM 2-K MOIIOCHUKOB | CaMOCTOSITE/IbHOCTH
TO/CTaHLN 6a30BOM ypOBHE MOXKET | 3JIEMEHTOB CeTH; MOXKET | OCYyL[eCTBJIATh MOHUTOPUHT
9JIEKTPUYECKUX | OCYILeCTBJIATh CaMOCTOSITE/IbHO TEeXHUUECKOT0 COCTOSTHUS
ceTeit MOHUTOPHHT OCYILIeCTBJISATh 000pyZi0BaHusI MOZCTAaHLUM
TeXHUUECKOT 0 MOHUTOPHUHT 5/IeKTPUYECKUX CeTel
COCTOSIHUSI TeXHUUeCKOT 0
obopyzoBaHust COCTOSIHUS
MO/ICTaHLMI obopyZoBaHust
3JIEKTPUUECKUX CeTeil MOACTaHLUN
3JIEKTPUUECKUX CeTel

Moavyiab 4. «PacueT HeCHMMeETPHUUYHBIX pPeXuMoB B makere MathCAD»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKYy «/lanee»
Marpuija, cBsA3bIBaKOLiasag HaNpsDKeHUsA W TOKUH B Hauyajie C HaNpsOKeHUsAMH U
TOKaMH B KOHIIe:

Marpuiia coejiHeHUM

+Martpurja repegauu

OOGpatHast MaTpuiia

EavHuyHas maTpuLia
Marpuna, oTpaxkarwujas CB31 MeXAY y3/1aMHU U BeTBAAMM CeTH:

CoepunHuTebHasA MaTpuLia

Marpuiia y3/10B

Marpuija BeTBel

+Martpuia UHLMIeHLIUU
Martpuna, sABAAKIIAsCSA MaTpuleil mnpeo0pa3oBaHus H3
CUMMETPHYHBIX COCTAB/IAIIINX B (ha3Hble KOOPANHATHI:

KoopAauHaT 3-X
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a a a

S5}
S5}
S5}

a a a

KBaspaTHasi MaTpuIia Ha3bIBaeTCsA BepXHel TPeyro/ibHOM MaTpuLieH, ec/iu:
+ai;=0 aJ/1s BCex i>]
a;j=0 p/11 BCex i<j
a;j=0 [/11 BCex i U |
aik=0 /15 Bcex izk
KBajpaTHasi MaTpulia Ha3bIBaeTCsl HI)KHeH TPeyroJibHOW MaTpHULeH, eC/Iu:
a;j=0 [/11 BCex 1>]
+ai;=0 as1g BCex i<j
a;j=0 [/11 BCex i U |
aik=0 /15 Bcex izk
KBasipaTHasi MaTpuIia Ha3bIBaeTCA Hy/1eBOM MaTpHUIieH, ec/iu:
a;j=0 f/11 BCex 1>]
a;j=0 p/14 BCex i<j
+ai;=0 a1 BCcex iU j
aik=0 /15 Bcex izk
KBaspaTHasi MaTpUIia Ha3bIBaeTCA JHMaroHa/JIbHON MaTpUIeH, ec/Iu:
a;j=0 [/11 BCex 1>]
a;j=0 p/14 BCex i<j
a;j=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 f/14 BCex i<j
a;j=0 [/11 BCex i U |
+aik=0 s Bcex i#k; aik=1 /151 Bcex i=k
Pe3yibTHpYyIOIaA MaTpHLia Yy3/IOBBIX IMPOBOJUMOCTeH NPH  H3BECTHBIX
MaTpHUIAaX PS/IOM CTOAIIUX YCTPOMCTB Oy/leT paBHa:

+tY =Y +Y>
Y =YY

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

MojemupoBaTth 00pbIB (ha3 MOKHO:

17
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bonbiion nornepeyHor MpoOBOAUMOCTBIO
+bosibIIMM MPOJOIBLHBIM CONPOTUBR/IEHUEM
Maviol norepeyHor MpOBOAMMOCTBIO
MaJibiM NpO/I0/IbHBIM CONIPOTUB/IEHUEM
MojenupoBaTh KOPpOTKOe 3aMbIKaHue (pa3 MO)KHO:
+MasbIM MornepeyHbIM COMPOTHUBIEHHEM
BosblM norepeuHbIM CONPOTUBR/IEHUEM
Mariol npoj0bHOM TTPOBOJUMOCTBIO
bosibLor Npoj0/1bHOW NPOBOAUMOCTBIO
JKBHMBa/IeHTHas MaTpUlla Mepejayd NPM  U3BeCTHbBIX MaTpUIlaX Mepejauu
YCTPOMCTB B pacrpe/ie/IuTe/IbHOU CeTH PaBHa:
CymMme mMaTpul] yCTPOMCTB
Cymme obpalljeHHbIX MaTpUL] YCTPOMCTB
[TpousBefeHuto oOpallleHHbIX MaTpPHL] YCTPOMCTB
+IIpoun3BeeHN0 MaTPUL] YCTPOKCTB
IIpaBu/ia cocTaB/ieHNs MaTPULbl UHIM/EHIMI:
+E/m TOK BBIXOJUT U3 y3/1a, TO CTAaBUTCA +1; ec/ii BXOAUT B y3eJl, TO -1; ec/ik He
COoeJIuHeH C y3710M, To 0
Ec/v TOK BBIXOAUT U3 y37/1a, TO CTaBUTCA -1; eC/ii BXOAUT B y3esl, TO +1; ec/iv He
CoeJIuHeH C y3710Mm, To 0
Eciv TOK BBIXOJUT U3 y3/1a, TO CTaBUTCA +1; ecyii BXoAuT B y3es, TO 0; eciu He
COeJIUHeH C y3J/I0M, TO -1
Eciy TOK BBIXOAMUT U3 y37/1a, TO cTaBUTCA 0; ec/iv BXOAUT B y3esl, TO -1; eciv He
COeJIuHeH C y3/ioM, TO +1
Pa3mepHocTh MaTpunbl nepegauu H npu mogenupoBanuu JIIII (m — uncso ¢das):
mx1
Ixm
mxm
+2mx2m
Pa3MepHOCTh MaTpHIibI Y3/10BbIX IPOBoAMMocTeH Y npu moaenvpoBanuu JIOII (m
— ync/o ¢as):
mx1
Ixm
mxm
+2mx2m
Ha Kakue MmaTpuLbl Ae/JIUTCS MaTpulia nepejauu H?
+A, B,C, D
H., Hv, He, Hq
ULR,Z
K,N,P, T
Ha kakue MaTpuLbI Je/IUTCA MaTPHUIla y3/I0BbIX MPOBoAMMoOCTe# Y?
A,BCD
+Ya, Yb, Y, Ya
ULR,Z
K,N,P, T
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OKBHBa/leHTHasi Marpuna nepejaud H, Bcex ycTpoMCTB, BK/IIOUEHHBIX B/0JIb
JIMHUM, PaCCUMTHIBAETCA KaK:

CyMMa MaTpui] riepefilau Ka>k/Joro yCTpoucCTBa

+IIpou3BesieHre MaTpHul] fepe/jaul Ka>k/loro yCTpOMCTBa

Pa3HOCTh MaTpuI] Niepe/ilau Kak/Joro yCTpOMCTBa

CyMMa TpaHCIIOHMPOBAHHBIX MaTPUL] Mepeiauu KaXkKZioro yCTPOKCTBa
ITo kKakou ¢opmysie MOKHO HAaMTH TOKH B Hauase Iy u B KoHIe Ix /JMHUM
JIeKTponepejauu?

{IH}Z{UHHYHG Yﬁﬂ
IK UK YHc YHd

{IH}{UKHYHG Ym,}

IK UH YHc YHd

{lﬁ}{% YH,,HUH}

IK YHc YHd UK

{lﬁ}{% YH,,HUK}

IK YHc YHd UH
ITo kakou ¢opmyse MOKHO HaTH TOKM Ix U HanpsbkeHusa Ux BAOAb JIMHUM
j/IeKTponepeAauu (B Touke x)?

L
o e
e

e

L IX _
IIpopo/ibHBIN HECUMMETPUYHBIN 3/1IeMeHT (3/ieMeHT ¢ noga3Hoii HeCcMMMeTpHe)
3ajaeTca cieymoiier opmy.ioii:

Ly = \/RZi +JX 4

tZ, =R, + jX,

Z; =Ry, —jX,
Ly =Ry, - jX5

1

S

S

Kosddummenr csasu o0MoToK TpaHchopmaTopa co cxeMou «3Be3fia — 3Be3fia C
HYyJIEM».

+Kc:—2
2+7,-Y,
K. = 2
2_Zt'Yt
K. = !
2+Z7,-Y,
K. = !
1-Z7,-%,
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Tab6suna 6 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTM KOMIIeTEeHLIMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
AOCTHXKEHMA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL|UU «yI0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOr0o 6asia MaKCUMaJibHOr0 6asia MaKCUMaJibHOro 6asia
CryzneHT pemoHcTpupyeT | CTyJeHT CTyZeHT [eMOHCTpUpYeT
3HaHNe OCHOBHBIX JleMOHCTpPUDPYET OTJIMYHOE 3HaHUe
MoJiesiell 371IeMeHTOB XOpolllee 3HaHue OCHOBHBIX MoJiefnen
5/IeKTPUYECKOM CeTU B OCHOBHBIX MoJiefnein 3/1eMEHTOB
nakete MathCAD, 3JIeMeHTOB 5/IeKTPUYECKOM CeTU B
MaTpuL] Mpeobpa3oBaHusl, | 3/1IeKTPUUYECKON CeTH B nakete MathCAD,
N -1nkoc-1 5KBUBA/IeHTHbIX MaTpul] | nakete MathCAD, MaTpui] rpeoOpa3oBaHus,
Ocyujectaser | TIePe/jauu; MaTpuil MaTpHL} 5KBHBaJ/IEHTHBIX MaTpHL]
MOHUTOPHHT BBIUUC/IEHHS nipeobpa3oBaHus, repejiauu, MaTpHL]
TEXHUYECKOIO HanpsvkeHuH 1 TOKOB B SKBUBA/IHTHbIX MAaTPHL| | BbIYAC/IEHUS
TOUKAaX 3JIeKTPUUeCKON repejiauu, MaTpHL] HarpspKeHUH U TOKOB B
COCTOAHMA ceTd; Ha 6a30BOM ypOBHE | BBIUMC/IEHUS TOUKAaX 3JIeKTPUUeCKON
060pY/IOBAHUS | \iosxeT OCYILECTBATD HanpsUKeHUM ¥ TOKOB B | CETH; CIIOCO0eH C
TO/CTaHLN MOHUTOPUHT TOUKAX 3/IEKTPUYECKON | BBICOKOU CTEIeHbI0
9/IEKTPUYECKUX | TEXHAYECKOTO COCTOSIHUS | CeTH; MOXKEeT CaMOCTOSITE/IbHOCTU
ceTeli obopyzoBaHust CaMOCTOSATE/IbHO OCYILIeCTBJISATh
MO/ICTaHLMI OCYILIeCTBJISATh MOHUTOPHHT
5/IeKTPUYECKUX CeTel MOHUTOPHUHT TeXHUUECKOT 0 COCTOSTHUS
TeXHUUECKOT 0 obopyZoBaHust
COCTOSIHUSI MO/ICTaHLMI
obopyZoBaHust 5/IeKTPUYECKUX CeTel
MOACTaHLUN

3JIEKTPUUECKUX CeTel

Moavyiab 5. «MaTemaTuueckue moaeau JI1IT1

QJIA pdCue€Td HeCMMMETPHUHBIX PEXXHUMOB»

KomMmnbroTepHoe TecTUpOBaHue

Bbibepume 0O0uH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»

Y paBHeHus, onuchbIBaIiyie MaTpUIly Nepejaduy 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

ITpu mopenupoBanuu JIJII marpuna E aBiasercs:
+EqrHUYHOM MaTpULier pa3mMepa mx m

HyneBou maTpuLiei pa3mepa 2m x 2m

[viaroHanbHOU MaTpULer pa3smepa mx m

BepxHel TpeyroyibHOM MaTpuLier pa3mepa 2m x 2m
Martpuna Z co0CTBeHHBIX M B3aUMHBIX NMPO/I0/IbHBIX CONMPOTUB/IeHUN (a3 JTMHUHU
uMeeT pa3MepHOCTh:
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mx1

Ixm

+mxm

2mx2m
Matpuna Y co0CTBeHHBIX U B3aUMHBIX MOMEPeUHbIX MpoBoguMocTeil a3 TMHUN
HME€ET PAa3ME€PHOCTb:

mx1

Ixm

+mxm

2mx2m
ManI/II.[aMI/I MOTrOHHBIX IMAPAMETPOB JIMHUHU AB/IAHOTCH:
.

ManI/II.[aMI/I BO/THOBBLIX IMapaMe€TPOB JIHHUU AB/IATCH:
29

AL ]
, B, |C

|4

. D)

71, ]
4. 1B
M
Ilpu Kako¥ [AJuHe JUHUM pacyeT MaTPUIbl YNPOLIAeTCs, U JIMHHS CUMTAETCA
KOPOTKOM?

Menee 300 km

+Menee 150 kM

Menee 50 km

Menee 25 kM
YcnoBue (Ix = 0) paBeHCTBa HY/JI0 TOKAa B KOHIle paclpe/e/lnuTeJTbHOH CeTH
HCIO0/Ib3yeTCA:

IIpy 2-X CTOpOHHEM MMUTaHUU

[Tpu obpriBax

IIpu K.3.

+IIpu 0AHOCTOPOHHEM NTUTAHUU
YpaBHeHue, onucbIBaKIiee MaTPULy nepejayuy AJisi CONPOTHB/IEHHS 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,=7, C,=Z, D,=1

5 |C

. D)
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YpaBHeHue, onuchIBaiee MaTpPULly epeAauy NonepeyHoi nNpoBoANMOCTH Y:

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

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

Ay=1+YZ, By=27, C,=Y, Dy=1

Ay=1+YZ, B,=Y, Cy=Z, Dy=1
YpaBHeHue, onuchIBawilee MaTpully nepefauy MornepevyHod NMPOBOJUMOCTH Y U
MPOJ0/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, onuchIBaKIlee MaTPHIy Nepefavyy NPOAOCJILHOI0 CONPOTUB/ICHUSA Z U
nonepeuHoii mposogumoctu Y (I'-o6pa3Has cxema):

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

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

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

Ay=1+2Y, By=Y, Cy=Z, Dyy=1
YpaBHeHue, onuchIBaKIlee MaTPULy Nepefavyy NPOAOCJILHOI0 CONPOTUB/ICHUSA Z U
nomnepeuHbIX npoBogumocteii Y1 u Y2 (II-o6pa3Has cxema):

An=1, Bn=2Z, Ch=Y, Dy=1+YZ

An=1, Bn=Y, Ch=Z, Dy=1+YZ

+An=1+2ZY>2, Bi=Z, Ch=Y1+Y2+Y1ZY>2, Dy=1+Y1Z

An=1+Z2Y2, Bn=1+Y1Z, Co=Y1+Y2+Y1ZY2, D= Z
YpaBHeHue, onucbIBawiliee MaTPULly nepejaud NMPOAO/IbLHBIX CONMPOTHB/AeHUl Z;
Z> v nonepeyHoii npoBoauMocreii Y (T-o6pa3Has cxema):

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

An=1, Bu=Y, Cn=Z, Dn=1+YZ

An=1+21Y, Bn=2, Cn=21+Z2+7Z:1YZ2, Dn=1+Y1Z

+Am=1+21Y, Bn=21+7Z2+72:YZ> , Cn=Y, Dn=1+YZ>
Ilpu moaenpoBanum JuHuUM Kiaacca 0,38 kB meTogom (pa3HbIX KOOPAUHAT YHUC/I0
¢a3z m npuHumaercs:

3

+4

6

8
J/ieMeHTbl MaTpUIlbl AKTUBHBIX NPOAOJIbHBIX CONPOTHUB/JIEHHMH MPOBOAHUKOB
JIMTHUM:

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

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

R; =Ry —R;,R; = R,
R,=R,,R, =R, —R,

JJ1IeMeHThI MATpHIbl HTHAYKTUBHbBIX MPOAO0/JIBbHbBIX COHPOTI/IBJIEHI/Iﬁ MNpoBOJHHUKOB

JIMHUU

+Xl.l.:47110‘4fh1&,Xl.j:47r10‘4fh1 D,

JO=x )’ + (-,
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X, =4710"fIn 2D3 =, X :47T10_4f1n&
V@ =x) + (=)

X, :47110'4f]n&,Xl.j =4710" fIn 2D3 =
J@ =x)" = (v, - )

X, =4710"" fIn 2D3 =, X, — 4710 fln s
J@ =x)" =, - »)

O/1eMeHThl MAaTPHUIbI MOTEeHHUATBHBIX K03()(HUIHMEeHTOB ! PacCUMTHIBAKOTCS IO
dopmynam:

2 2
ta, = 1 lnﬂ’ o= 1 In (xi xj)2+(yi+yj)2
2re, 1, | 27, (x;,—x;)" +(yi=»;)
a. = 1 lnﬂ — 1 In (xi_xj)z_(yi"'yj)z
u 2 i B) 5
2re, K, | 2me, (x;=x,)" =y, +y,)
= 1 In (xi_xj)2+(yi+yj)2 o 1 lnﬂ
! 277'-‘90 (xi _Xj)z + (yi _yj)2 Y 277580 Ty;
o 1 n (xi_xj)z_(yi+yj)2 o 1 lnﬂ
"t 27, (xi—xj)z—(yﬁyj)z’ Y 2me,  n,

O/1IeMeHThI ¢ii MAaTPHUIbl AKTHBHBIX TMONEPeYHbIX MPOBOAMMOCTEH MPOBOAHUKOB
JIMHUM PAacCUMTHIBAIOTCS MO c/1eAymomei hopmy.ie:
_ TS (B Ey)
i U2

1

_RS(EIE,)
1 U

b g =l (EE)
1 U2

_ 1 f(EJE)
i U2

JJieMeHThI gjj MaTpullbl aKTUBHBIX MONEepPeYHbIX MPOBOJUMOCTEHd MPOBOJHUKOB
JIMHUM PaBHBI:

+0

1

gii

Xii
Marpuna Ko3(pPHUUHEeHTOB 3/IEKTPOCTaTHUeCKONW HUHAYKIUM (YaCTHYHBIX
eMKOCTel) MPOBOAHUKOB JIMHUM PAaCCUMTHIBAETCA MO0 caeayroinei popmye:

1Bl =laf
+|Bl=lel”
Bl=0-lo”
Bl=-Jof’

Marpuija eMKOCTHBIX TIPOBOAMMOCTe B paccydThIBaeTcsi Mo C/ieylouien
dopmyne:
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[B]= @laf

1

|B|:a)-a‘
-
+|B| = o|p]

TenerpadHble ypaBHeHHs /I MHOTOIIPOBOJHON 00paTHMOM JIMHUM, COCTOSIIEH
u3 k-nmpoBOoAHMKOB, UMEIOT BU/:

_dlul|_[o ][]
dl| |1)] Y| 0 11|
_d[pl]_[o ][l
dl_|l,|_ _|Z| 0 _|1,|
_d|olf]_[lzl o] [lui]
dl_|l,| _|Y| 0 _|1,|
_d[pl]_[o ][]
di|r|] [0 Y] L]

Tab6nuna 7 — Kpurepuu orjeHKH copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VH/JMKaTopa Ha 6a30BOM ypOBHe Ha TOBBILIEHHOM YPOBHE
JOCTH>KeHUS COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJIAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCUMaJibHOro 6asia MaKCUMaJibHOro Hasia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUe | IeMOHCTPUPYET XOpolllee | OTJMYHOE 3HaHUe
OCHOBHBIX METO/IOB 3HaHNe OCHOBHBIX OCHOBHBIX METO/I0B
MO/Ie/TMPOBaHus IMHUKA | MeTOZI0B MOJIe/TMPOBaHUs | MOZe/IMPOBAaHUS JIMHUM
3/IeKTpoIiepesiauy, JIMHUM 3/1eKTpoIepesjauy, | 3/eKTporepesauu, MaTpuL]
N -1nKoc-1 MaTpuL] Ilepefauu MaTpuL| repejauut repejiauy JIMHUM, MaTpuL]
Ocyujectpaser | JIMHAMN, MaTpuLl JIMHUM, MaTpUL} MPOJOJIbHBIX
MOHHTOPHHT MPOAOJIBHBIX MPOAOJIBHBIX COTIPOTHBJIEHUH U
TeXHITUeCKOro COTIPOTHBJIEHUH U COTIPOTHBJIEHUH U rorepeyHeIX
MOrepeyHbIX MOrepeyHbIX NIPOBOJAUMOCTEH JIMHHUHY,
COCTOAHMA MIPOBOAUMOCTEH JIMHWY, | TPOBOAUMOCTEM JIMHUY, | TejerpaHbIX ypaBHEHU;
00OpY/I0BaHHSA | e nerpacHbIX TesierpaHbIX CriocofGeH ¢ BBICOKOM
TO/\CTaHLN ypaBHeHMii; Ha 6a30BOM | ypaBHEHMIA; CTeIleHbI0
9/IEKTPUYECKUX | YPOBHE MOXKeT CaMOCTOSITE/IbHO MOXKET | CAMOCTOSITeIbBHOCTH
ceTeli OCYLL|eCTBJISITh CaMOCTOSITE/IbHO OCYILeCTBJIATb MOHUTOPHUHT
MOHUTOPHHT OCYILIeCTBJISATh TeXHUUECKOT 0 COCTOSTHUS
TeXHUUeCKOT 0 MOHUTOPHHT 000opyZi0BaHus! MO/ CTAaHLUMA
COCTOSIHUSI TEeXHUUECKOT 0 COCTOSIHUS | 3/IEKTPUUECKUX CeTer
obopyoBaHus obopyoBaHus
MOACTaHLUN MOACTaHLUN

3JIEKTPUUECKUX CeTel

3JIEKTPUUECKUX CeTel
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Moayab 6. «MaTeMaTuyecKre MoJe/J 1M TpaHc(hopMaTopoB

JUIA pdCUe€Td HECMMMETPHUHBbIX PEXXHUMOB»

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
Hau0o/1ee npuMeHUMas cxeMa coeuHeHHs1 00MoToK TpaHcdopmaTtopa 35/10 kB:
TpeyroJyibHUK-3Be3/a
+3Be3a-TpeyrojibHUK
3Be3/1a-3Be3/1a
3Be3/a-3Be3/a C HyJiem
IToTpebduTeibCKH TPaHC(OPMATOP Yallle BCEro UMeeT CXeMy COeJUHEeHHUA:
TpeyroJyibHUK-3Be3/a
3Be3/a-TpeyroibHUK
3Be3/1a-3Be3/1a
+3Be3/a-3Be3/a C Hyj1eM
HanpspkeHus1 morpedure/1bCKoro Tpancgopmaropa:
35/10 kB
10/6 xB
+10/0,4 xB
380/220 B
Ko3¢pduimuenr Ttpanchopmauuu  TpaHchopmaTopa PpacCcUuMThIBaeTcsi 10
caeaymoiien popmy.ie:

kU

]

Marpuna uHIIUeHIUH TPaHcopMaTopa uMeeT cjiefyoiiee 0003HaUeHHe:
H
+M
Y
Zb

Kako# nmojxo/ He/ib31 MCII0/Ib30BaTh /ISl ONpe/je/IeHUs1 MaTPHULbI CONPOTUB/IEHUN
TpaHcdopmaropa?
HenocpenctBeHHOe n3MepeHre
Vicrionb30BaHMe CIpaBOYHBIX CBeJeHUM O COMNPOTMBIIEHUSX IEepBOM, BTOPOU U
HYJ/IEBOW MOCJ/IeJ0BaTe/IbHOCTH
Vicrionb30BaHMe MACIIOPTHBIX JaHHbBIX
+H/crnonb30BaHre NPOU3BOJIBHBIX 3HAUEHUN
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Jnsi MopenupoBaHusi TpaHC(opMaTopoB B (pa3HBIX KOOPAMHATAX MCIOJIL3YIOT
MaTpHIly y3/I0BbIX POBOJUMOCTEH:

Y=M-Zb"-M"'

ty=M-zb"-M"

Y=M-Zb"

Y=M-M"
ComnporuBiienue ogHoda3Horo rpaHcopmaropa pacCUMThIBAETCSA MO C/1eAyloien
dopmyne:

+Z, =R, +jX,

Zy =Ry + X,

ZTi :RTi _jXTi

Ly = vV Ry — Xy,
YpaBHeHus1, onuchIBaKIIue MaTpuly mnepeAauud ojHoda3HOro tpaHcdopmaropa
NMPHU U3BECTHHIX MAaTPHUIIAX MPOBOANMOCTEH:

1
A, =K-ZT,B,, =K,C,, =0,D,, =| —

K
1

K

A,=K,B,=0,C,, =K-ZT,D,, =

1
+A4,=K,B, =K-ZT,C;, =0,Dp, :lz_}
K

K

YpaBHeHUs1, ONHUCHIBAKWIIHEe MAaTPHUIly Mepejayd TpaHcopMmaropa NpH
HU3BECTHBIX MaTPHUIIaX MPOBOJMMOCTEN:

+A=-Yu' - Yn, B=-Yu', C=Yi—-Yu: Yu' Yn, D=-Yiu Yu!

A=Y»n, B=Yxn, C=Yn, D=Yn

A=Yn, B=Ywp, C=Yn, D=Yx»

A=-Yo1- Y1, B=Yn!, C=Yn+Ys, D=-Yu Yo
CoOcTBeHHbIe ¥ B3aUMHbIE CONPOTHB/IEHHA OOMOTOK 2-X 00MOTOYHOrO
TpaHcopmaTopa paBHBbI:

Z

1 Y.
1-K&)(—+—-L
( c)(ZT 2)

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

1
A, = [—}Bn, =K-ZT,C,, =0,D,, =K

1 Z
Z, =—, Z,=—r, Z,=Kc+Z2\Z,
Y K3
Z, :ZT+Y1, Zzzzl'K%a 2, =Kc2,Z,

B cersix 10 u 0,4 xB wucnonb3yrorca TpaHcgopMaTopbl €O CXeMOM COeJUHeHMs
00MOTOK:
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TpeyroybHUK-TPeyrObHUK
+3Be3/ja-TpPeyro/IbHUK U 3Be3/1a-3Be3/ja C HyJ1eM
TpeyroJyibHUK-3Be3/a
3Be3/1a-3Be3/1a
B maTpule MHLIU/JEHI[UI KO/IMUeCTBO CTPOK COOTBETCTBYET:
KonunuecTBy BeTBel
+KosuecTBy y3/10B
KomuectBy 06MOTOK TpaHCcopMaTopa
['pymnine coegvHeHUs TpaHchopMaTopa
B marpuLe HHOHAEHIMI KOJTUYeCTBO CTO/I0LI0B COOTBETCTBYeT:
+ YMCIly BeTBer
YHCITy Y3710B
YHUCITy CXeM
YHUCJTy KOHTYPOB
Martpuua nepejgaun TpancopmaTopa uMeeT cjieAyioiiee 0003HaueHue:
+H
M
Y
Zb
Marpuija conpoTuB/IeHNH BeTBed TPaHC()opMaTopa YUMTHIBAET:
CormpoTuBieHUs CBA3U
IIponosibHBIE CONIPOTUBIIEHUS
[ToniepeuHbie CONMPOTHBIIEHUS
+CobcTBeHHbIe U B3aMHbIe COTIPOTHB/IEHHUSI 00MOTOK

Marpuna CONpPOTHUBJ/IEHUH BeTBel ABYX00MOTOYHOI0 TpPex0aKoBOro
TpaHcopmaTopa UuMeeT 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 Zel 0 0 Zm|
[Zzc2 0 0 Zm 0 i
0 Z2 0 0 Zm
0 0 Z2 0 0 Zm
ZV =

Zm 0 0 Zc O 0
0 Zm O 0 Zc O
0 Zm O 0 Zcl
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[Ze1 0 0 Zm 0
0 Zc O 0 Zm 0
0 0 Zc 0 0 Zm

tzv =
Zm 0 0 Zc2 0 0
0O Zm O 0 Zc2 0
L0 0 Zm O 0 Ze2|
[ Zm 0 Zel 0 0]
0 Zm 0 0 Zc 0
0 0 Zm 0 0 Z
ZV =

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

IIpu mopenupoBanuu TpaHchopmaropa «3Be3ja-3Be3a C HyJIeM» MeTO/0M
(ha3HBIX KOOPJUHAT Pa3Mep MaTPUIbl HHIIUAECHIIMU OyJeT COCTAB/IATh:

3x4

4x3

6x8

+8%x6
IIpu mopenupoBanuu TpaHchopmaTropa «3Be3jja-3Be3ia C HyJ/IeM» MeTO/0M
(ha3sHBIX KOOPAMHAT pa3Mep MaTPHIlbl COOCTBEHHBIX U B3aMMHBIX COMPOTHB/IeHUI
OyAeT COCTaB/IATH:

3x3

4x4

+6x6

8x 8
Ilpu mopenupoBaHuu TpexdasHbiXx TPaHc)OpPpMaATOPOB MaTpuIilbl TOKOB Iy u
HanpspkeHud Uy B y3/1aXx BX0/ja M BBIX0/J0B HMEIOT Pa3MepPHOCTb:

+mx1

Ixm

mxm

2mx2m
Kakoe u3 mnpeACTaB/IeHHBbIX HIDKe YPAaBHEHHMH HE OTHOCHTCHA K Y3/I0BBIM

ypaBHeHHsIM Tpex(a3Horo TpaHcdopmaropa?

MY YMM

Y, Y,
]:MZBlMtU:YU:{YY YM}U
U,=MU
1,=Z,'MU
+U, =U, +ZI,
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K y3/10BbIM ypaBHeHUsIM NPH MOJe/IUPOBaHNu Tpex(a3Horo TpaHcopmaropa He

OTHOCHUTCHA:

-1 YYY
[=MZ; MU =YU =

U,=MU

1,=72;'MU

YYM
YMY YMM

+U = _Y;);):)Y;)YOUY

Tabmuna 8 — Kpurepuu oreHKH ¢(h)OpMHUPOBAHHOCTH KOMITEeTeHIIUM

Kop u Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIeTeHI1N)
WHAWKaTopa Ha 6a30BOM ypOBHE Ha TOBBIIIIEHHOM YPOBHE
JOCTHKeHUs1 COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMIIeTeHLIUM (YaCTH | «yZ0B/IETBOPUTEIHLHO» «XOPOLII0» «OTJINYHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ort 86-100% ort
MaKCHMaJIbHOTO Oajyla | MaKCcHMasbHOro Oasiia MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyZieHT AeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHUe | JeMOHCTpPHpPYeT OTJIMYHOE 3HaHHe CXeM
CXeM COe/JMHEeHUsI Xopolliee 3HaHHe CXeM | coelMHeHUs 06MOTOK
V- rikoet 00MOTOK coeuHEHUs] 0OMOTOK TpaHC(hOpMaTOpOB, i}
TpaHC(hOpMaTOpOB, TpaHC(hOpMaTOpOB, MaTpHulL] COMPOTHB/IEHUH U
OcymecTBiser MaTpHuL] COMPOTHBJIEHUN | MaTPUL] COTIPOTUBJIEHUM | y3/I0BBIX TIPOBOAUMOCTEH,
MOHHUTOPHHT 1 y3JI0BBIX 1 y3JI0BBIX MaTpuLbl UHLUAEHLIUU U
TeXHUYEeCKOT 0 MPOBOAUMOCTEH, TPOBOAUMOCTEH, MaTpHLIbl Tlepeiauu;
COCTOSIHUS MaTpULIbl UHIUEHI[UY | MaTPULIbl MHIUAEHLUA | CIToco0eH C BBICOKOM
0GOpyA0BaHMsI Y MaTpULIbI [Tepe/iauy; Y MaTpHUL{bl IlepeJjauy; CTereHbIo
MojCTaHIHiA Ha 6a30BOM ypOBHe MO>KeT CaMOCTOSITeJIbHO | CAaMOCTOSITe/IbHOCTH
5 MeKTpHUECKIIX MOXKEeT OCYIeCTBJISITh OCYILeCTBJISITh OCYILeCTBJISITh
N MOHUTOPHUHT MOHUTOPHUHT MOHUTOPHUHT
ceren TeXHUYEeCKOT 0 TeXHUYEeCKOT 0 TeXHUUYECKOT0 COCTOSIHUS
COCTOSIHUSI COCTOSIHUSI obopyoBaHus
obopyoBaHus obopyoBaHus TMO/ICTaHI[UI
MO CTaHLIUH MO CTaHLuH 3JIEKTPUUECKUX CeTeil

3JIEKTPUUECKUX CeTel

3JIEKTPUUECKUX CeTel

Moayab 7. «MaTeMaTHyeCcKHe MO/ie/ 11 (bI/IJII)TDOB HaIIpAXEeHHUA OGDaTHOﬁ

H HVJIEBOﬁ HOCHEHOBHTEHBHOCTEﬁ JUIA pdaCYe€Td HECHMMETPHUUYHBIX PE>XKHUMOB»

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
JI/ist uero UCmob3ylT GUILTP HaNPpsHKeHUsI 00paTHO# MoC/1e/J0BaTe/IbHOCTH?

+ 717151 0OHapy>KeHUs1 HaTIpsbKeHUs] 00paTHOM T0C/Ie/I0BaTeTlbHOCTU

J71s1 GUIbTpalK HamlpspKeHUH

A71s1 GUIbTpaLyy TOKOB

J1s1 GUIbTpaLi HanpsDKeHUH U TOKOB
Jiis1 uero UCnoib3yT (GUIABTP HAaNPsDKeHUs1 HY/1eBOH M0c/ie/j0BaTe/IbHOCTH?
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A71s1 GUIbTpaLY HarpsDKeHUN

+77151 0OHapy KeHUsl HallpsDKeHUsl HyJ1IeBOH T0C/ieloBaTeIbHOCTH

A71s1 GUIbTpaLy TOKOB

A71s1 GUIbTPaLMK HarpsbKeHU U TOKOB
Kakoii 3¢ dekT co3paeT HanpspkeHHe 00paTHOM MOC/Ie/J0BaTe/IbHOCTH?
TOJIO>KUTE/TbHBIA BpallatOIMid MOMEHT JIBUTraTe/Ist

BpallleHue BUraTesisi B 00paTHYO CTOPOHY

OCTaHOBKY JiBUTaTesi

+0TpULATe/IbHbIM BPALLIAIOLIUM MOMEHT JBUraTe st
YTo MPOMCXOAUT C JBUraTe/ieM MPH YacTOM MOSAB/IeHUM HamnpsDKeHHsI 00paTHoM
noc/j1e{0BaTe/IbHOCTU?

yBE/IMUMBAETCS 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, BbiZieJisitolijasi HarpshkeHre 00paTHOM roc/ieZioBaTe/lbHOCTH
cxeMa, u3Mepsiolllasi HarpsbkeHre 00paTHOM Mocie/[0BaTe/IbHOCTU

cxema, U3MepSIoLasi MOAY/IM HalpsyKeHU!

cxeMma, usmepsitoiias (asbl HarpsHKEHUN
®OuabTP HaNpPsHKeHUs HyJIEBOH M0C/Ie0BaTe/IbHOCTH 3TO:

CcxeMma, U3MepSIoLasl HarpsbKeHWe Hy/1eBOU MOoC/ie0BaTe/IbHOCTH

cxema, U3MepSIoLasi MOAY/IM HalpsyKeHU!

+3/1eKTpUUecKasi CXxeMa, BblJe/IsStolasi HalpsbKeHre Hy1eBOU MOoC/ae0BaTe/IbHOCTH
cxeMma, usmepsitoiias (asbl HarpsHKEHUN
B Kakue 1jeny BKJIHYaT GUIbTP HaNpsDKeHUsl 00paTHOM 1Moc/ieJ0BaTe/IbHOCTH?
+BO BTOPUYHbIE LieNU TpaHC(HOpMaTopa HallpsKeHUs!

BO BTOPUYHbIE LieNy TpaHChopMaTopa ToKa

B CHJIOBbIE CETH

BO BTOPHYHbIE LIeNU
B kakue Heny BKJIUYAKOT (GUIbLTP HaNpsDKeHUs Hy/1eBOH Moc/ie/j0BaTe/IbHOCTH?
+BO BTOPUYHbIE LieNX TpaHC(GOpMaTopa HallpsKeHUs!

BO BTOPHYHbIE LieNK TpaHC(hopMaTopa ToKa

B CHJIOBbIE CETH

BO BTOPHYHbIE LIeNU
N3 CKOJIbKHX Pe3HCTOPOB U eMKOCTedl coCcToMT (UIbTP HANpsHKeHHsl 00paTHOU
[0C/ie0BaTe/IbHOCTH AKTUBHO-eMKOCTHOI'0 THUIA?

nslu3

ns3ul

nslu4

U3 2 u?2
N3 C(KOMBKHUX Ppe3uCTOPOB  COCTOMT (WILTP HaNpsDKeHHsT  HYJ/1eBOH
noc/1ei0BaTe/IbHOCTH?

+u3 3

us 1
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us3 2

us3 4

CKo/IbKO BX0/I0B HMeeT (PM/IBTP HaNpsDKeHUs1 00paTHOM 1oc/1el0BaTe/IbHOCTH?

2

+3

1

4

CKo/1bKO BX0/10B UMeeT (WIbTP HalpsDKeHUs1 Hy/1eBOH Moc/1ej0BaTe/IbHOCTH?
+3

2
4

1

CKo/bKO BbIX0/I0B UMeeT (GU/ILTP HANPsDKeHHsl 00paTHOM Moc/ie0BaTe/IbHOCTH?
1

3

+2

4

CKo0/IbKO BbIX0/]0B UMeeT (UIbTP HanpsDKeHUs Hy/1eBOH Moc/ie/j0BaTe/IbHOCTH:
+1

2

3

4

CKO/JIBKO Yy3/10B U BeTBeil HMeeT Mojenb (UIbTPAa HANpPsDKeHUs1 00paTHOM
noc/1ei0BaTe/IbHOCTH?

Sud

4ub

+5ub

4v4

Cko/IbKO Yy3/I0B U BeTBeM HMeeT Mojelb (UIbTPa HaNpsDKeHUs HyJ/1eBou
noc/1ei0BaTe/IbHOCTH?

+tSu4

Subs

4ub

4v4

Yem MOXXHO MO/ie/IUPOBaTh punbTp HaNpsHKeHUs! odpaTHoM
noc/j1ei0BaTe/IbHOCTH?

MaTpuLiel CONPOTUB/IEHUN BETBEU

+MaTpuLiel y3/10BbIX IIPOBOAUMOCTEN

MaTpuLier UHLUEeHLIUU

obpaTHOU MaTpuiieit

Yem MO)XHO MO/ie/TUPOBaTh (PUILTP HaNpsHKeHUs Hy/1eBOU Moc/ie0BaTe/IbHOCTH?
MaTpuLel COTPOTUB/IEHUN BETBEU

MaTpuLier UHLUEeHLIUU

obpaTHOM MaTpuIiei

+MaTpHLiel y3/10BbIX IIPOBOAUMOCTEN
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Yem MOXKHO

MOA€/IUPOBATDb

noc/iei0BaTe/IbHOCTU?

MaTpuLiel CONPOTUB/IEHUN BETBEU
+MaTpuLeld nepejauv

MaTpULier UHLUEeHLIUU

obpaTHOU MaTpuiieit

Yem MO)XHO MO/ie/TUPOBaTh (PUILTP HaNpsHKeHUs Hy/1eBOH Moc/ie0BaTe/IbHOCTH?
+MaTpuLeld nepejauu

MaTpuLiel CONPOTUB/IEHUN BETBEU
MaTpuLiell UHLUeHLIUU
obpaTHOU MaTpuileit

Yro noAxK/I0UaeTca K (UIBTPY HANPsDKeHUs1 00paTHOM 1Moc/ie/[0BaTe/IbHOCTH?
+pearupyrolLLui OpraH

amIiepMeTp
dazomeTp
CUETUHK

punbTp

HaIIpHXXE€HUA

oOpaTHOM

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

amIiepMeTp
dazomeTp

+pearvpyroium oprad

CUeTuUuK

Tab6nuna 9 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog u Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (4acTM KOMIIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
JOCTHKeHUst COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLIeHKe COOTBETCTBYeT OL|eHKe
KOMIIETEHLIUM (YaCTH | «y[OBJIETBOPUTEIHLHO» «XOpOLIO» «OTJTMYHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ort 86-100% ort
MaKCUMaJibHOro Oa/ia | MakcuMasnbHOro bansa MaKCUMaJibHOro 6asia
CrygeHt CrygeHt CTyzeHT AeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUE | IeMOHCTPUPYET OTJIMYHOE 3HaHUe
Ha3HaueHWM QUIBTPOB | XOpollee 3HaHUe Ha3HaueHWM (UIBTPOB
V- rikoet HarpsDKeHus oOpaTHOlM | Ha3HaueHWUM QJHJILTPOIE HarpsDKeHus obpaTHol 1
Y HYyJIeBOUN HarnpsbkeHUst 00paTHOM | HyJ/leBOM
OcymecTBiser 1oc/ieZloBaTeIbHOCTH, Y HYyJIeBOU1 10C/1eZloBaTeIbHOCTH, UX
MOHHUTOPHHT UX Mogesieli B (Pa3HbIX | MOC/Ae[0BaTe/IbHOCTH, Mogesiel B ha3HbIX
TeXHUUECKOT 0 KOOpAMHATaX, CXeM M | UX MoJiesied B (pa3HbIX | KOOpJAMHATaX, CXeM U
COCTOSIHUSI 3/IeMeHTOB; Ha 6a30BOM | KOOpJUHATaX, CXeM 1 3/IEMEHTOB; CII0cobeH
0GOpyA0BaHMsI YPOBHE MOXXeT 5/IeMEHTOB; MOXXET BBICOKOU CTEeTeHbI0
MoZCTaHIHA OCYILIeCTBJISATh CaMOCTOSITE/IbHO CaMOCTOSITE/IbHOCTU
MOHUTOPHHT OCYILIeCTBJISATh OCYILIeCTBJISATh
3/IEKTPUYECKUX
N TeXHUUeCKOT 0 MOHUTOPHUHT MOHHUTOPUHT
ceren COCTOSIHUSI TeXHUUECKOT 0 TeXHUUECKOT 0 COCTOSTHUS
obopyZoBaHust COCTOSIHUSI obopyZoBaHust
MOACTaHLUN obopyoBaHus MOACTaHLUN
5/IeKTPUYECKUX CeTel MO/ICTaHLMI 5/IeKTPUYECKUX CeTel

3JIEKTPUUECKUX CeTel
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Moavyab 8. «MaTeMaTHUYeCKHe MOAe/IM Harpy30K U pa3/IMUHLIX BU/I0B
HeCMMMEeTPHH NPH pacyeTe HeCUMMEeTPUYHBIX Pe)KUMOB»

KomMmnbroTepHoe TecTUpOBaHUe

Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lasee»
CxemMbl  BK/JIWYEHHs  Harpysok, UCTIO/IB3yIOINUecsT B Tpex(a3HbIX
pacrnpeje/UuTe/TbHbIX CeTAX:

[TocnemoBarenbHbIE

[TapannenbHbie

+B 3Be3ay U B TpeyroyibHUK

[TocnenoBaTebHO-TIapasiebHbie
Martpuia y3/I0BbIX NMPOBOJUMOCTEH //IA MO/Jie/IH Harpy3KH, BK/IIOUaeMOH MeXAy
(ha3HBIMM ¥ Hy/IEBBIM NPOBOAAMHM B YeThIPEXIIPOBOJHOH CETH:

i Yzm 1 1 _Yzm
Ym _ 1 Y<D2 1 _Ym
1 1 Ym _Ym
__Yzm _Ym _Ym Yzm +Yd§2 +Yd§3
! 0 0 -Y, |
- 0 1 0 -,
0 0 1 -Y,,
_Yzm _Ym _Ym Yzm +Yd§2 +Yd§3_
Y, 0 0 1
- 0 Y, O 1
0 0 Y, 1
111 Y +Y, 4T,
Yy, 0 — Yy,
0 0 -Y,,
0 Ym _Ym
Y _Ym Yzm +Yd§2 +Yd§3

Ilapamerpsl 2K-moocHUKa Tpex(a3HOM Harpy3kK, BK/IHOUYaeMOH MeXAy
(ha3HbIMM 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 NMPH MOJAE/JTHPOBAHMU HArpy3KH, BK/IIOUAaeMON MeXAy
(¢pa3HbIMM ¥ Hy/JeBbIM NPOBOJaMH B UeThIPeXIPOBOJHON CeTH, HAXOJATCHA IO
dopmyne:
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/]=[E]-[¥, ]
B ciayuae MmojenvpoBaHusi AByX(a3HOM HAarpy3Kd B UeThbIPeXIPOBOJAHON CeTH,
MaTpHUIia MPOBOJUMOCTel OyJeT UMeTh C/1e/[yIOIUd BUJ:

0 0 0 0
yo|0 0 00
0 0 Ym Ym
0 0 _Ym Ym
Y, 0 0 =Y,
syo_| O 0 -Y,
? 0 0 0
Yzm m 0 Yzm"'Ym
1 0 -1
yo - 0o 1 0 -1
0 0 Ym _Ym
-1 -1 =Y, 1+1+Y,,
_Yzm 0 0 _Yzm
) 0 Ym 0 _Ym
Y,” =
0 0 1 -1
-Y, -Y, -1 Y, +Y,+1

B ciyuae mMojenupoBaHus 0AHO(A3HON HArpy3Kd B UYeTHIPEXIPOBO/HON CeTH,
MaTpHUIia MPOBOJUMOCTel OyJeT UMeTh C/Ie/[yIOIud BU/:

0 0 0 0
sy |00 00
100 Y, -1,
0 0 -Y,, Y,
_Yzm 0 0 _Yzm ]
Y(I) 0 Ym 0 _Ym
=
0 0 0 0
L™ Yzm _Ym 0 Yzm +Y®2_
1 0 0 -1
Yo _ 0 1 0 -1
0 0 Ym _Ym
-1 -1 -Y,, 1+1+Y,,
[ Y, 0 0 -Y,,
y® 0 Ym 0 _Ym
=
0 0 1 -1
_Yzm _Ym -1 Y®1+Y®2+1

EciM B UeTHIPEXNPOBOJHONW CeTH B HeNOCPeJCTBeHHON OJ/IM30CTH HMEKTCH
ogHodazHasa u AByxdasHas Harpy3kd, TO pe3yJbTHpPyWLIasi MaTpHLa
MPOBOAMMOCTEM Oy/leT HaX0AUTHCS Mo cyieayomei Gopmyie:

+Y, =Y +Y"
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_ vy (2)
Ym_Yds _Yds

_ vy (2)
Ym_Yds 'Yds

_vy®) 1)
Ym_Yds 'Yds

Marpuija y3/710BbIX NPOBOAUMOCTEH HArpy3Ku, COeiHHEHHOH B TPeyro/JbHHUK B

YeThIPeXIPOBOAHOM CeTH:

Y12+Y13 _le _Y13 0
+YAEI.2 _ _le le +Y23 _Y23 0
_Y13 _Y23 Y23+Y13+Y34 _Y34
0 0 Y, Y,
_Y12+Y13 _le _Y13 1
Y(3)_ _le Y12+Y23 _Y23 1
Mo ~
_Y13 _Y23 Y23+Y13+Y34 _Y34
L 1 1 _Y34 Y34
(1%, X 0]
y® — _le 1 _Y23 0
Mo ~
_Y13 _Y23 1 _Y34
0 0 - Y
[0 -¥, -%, 1]
y® — _le 0 _Y23 1
Mo ~
_Y13 _Y23 0 _Y34
1 -y Y,
Ilapamerpsl 2K-mosoCcHUKAa Harpy3kH, COeJUHEHHOH B TpPeyroJbHUK B

TPeXIpPOBOJAHOM 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
Martpuna Yy3/I0BbIX IPOBOJUMOCTeH Harpy3KH,
YeThIPeXIPOBOAHOM CeTH:

COeJUHEHHOH B 3Be3ly B

Yy 0 0 0 -
0 Y 0 0 -,
+Y,={ 0 0 Y 0 -Y,
0 0 0 Y -Y,

-4 Y -Y =Y, R+ Y+

Yy, 1 1 1 ~Y |
1y 1 1 -,
Y,= 1 1 v 1 -Y,
11 1y, -Y,

-4 Y -Y =Y R+ 4T
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3

=Y =Y, =Y, =Y, LY, Y+,

Yy 0 0 0 Y
0 Y 0 0 Y,
Y,=|0 0 ¥, 0 Y,
0 0 0 ¥, Y,
MARARARAR S AN ANA

Y3n0Bble TOKM W Yy3/I0Bble HANpPsDKeHUs] NPH MO/Je/JTHPOBAHUM HArpys3KH,
Coe/JUHeHHOH B 3Be3/ly B UeThIPeXNPOBOJHOU CeTH, CBSI3aHbl COOTHOILIEHUEM:

[Jm]:[Um]'[Y(S)]
. 1=[r][U,]
FARIRA

+[Jas]: [Y(S)]' [Uas]
ITapamerpbl 2K-mo/iloCHMKa Harpy3kKH, COeJUHeHHOW B 3Be3y 0e3 HyJ/ieBOro
NpoBoOAA:

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

A=0, B=E, C=Yysz0, D=E

A=E, B= Yys3o , C=0, D=E

A=E, B= Yyso , C=E, D=0
Kakoi H3 3THUX PeXHMMOB SIB/feTC aBapHMUHbIM, HO He SBJIfAETCH
HeCUMMeTPUYHBIM?

HopmasbHbIN pexxum

HecvMmMmeTpuuHas Harpyska

[Byx(da3zHoe KOPOTKOe 3aMbIKaHHUE

+Tpexda3Hoe KOPOTKOe 3aMbIKaHHE
Kakoi M3 3THX PpeXuMOB SfB/A€TCA HeCUMMETPUYHBIM, HO He SIBJIfAETCS
aBapUIHBIM?

HopmasnbHbIN pexxum

+HecummeTpruHas Harpyska

[IByx(da3zHoe KOPOTKOe 3aMbIKaHUsI

Tpexda3Hoe KOPOTKOe 3aMbIKaHHE
B c1yuyae, KOraa KOpoTKoe 3aMbIKaHHe MIPOUCXO0JUT /i0 00pbiBa (pa3HOro nmpoBoja,
TO TaKO¥ PeXXUM MOJIe/IMPYyeTCsl CIeAYIOIHAM CIIocoooMm:

Zobi, Ylyi

+Y1yi, Zobi

Y1yi, Zo6i, Y2yi

Zobi, Y2yi
B ciyuae, Korja KOpPOTKOe 3aMbIKaHHe MNPOMCXOAWT mocje oOpbiBa (ha3HoOro
IPOBO/]a, TAKOU Pe)KHUM MO/[e/TUPYeTCsA C/IeJyIoLIiM Criocodom:

Zobi, Ylyi

Y1yi, Zo6i
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Ylyi, Zob6i, Y2yi

+Z06i, Y2yi
B ci1ydae, Korja KOpoTkKoe 3aMbIKaHHe MPOHUCXOAUT /10 U Moc/ie o0pbiBa ¢a3Horo
MPOBO/IA, TAKOHW PE)XXUM MO/Ie/TMPYETCs C/IeAYIIHM CII0Co000M:

Zobi, Ylyi
Y1yi, Zo6i
+Y1yi, Zobi, Y2yi
Zobi, Y2yi
IIpu o6pbiBe ¢a3bl conpoTuB/ieHne Z06i MPUHUMAETCA MPUMEPHO:
0,1 Om
100 Om
1000 Om
+1000 000 Om
IIpu ogHO(da3HOM KOPOTKOM 3aMbIKaHuM MaTpuiia Y Oyjer paBHa:
Y, 0 0 -V,
vy, 0 00 O
0 00 O
-Y, 0 0 Y,
Yy, -Y. 0 0]
yo_|"Te e 000
10 0 00
0 0 0 0]
Y, 0 -Y, O]
v - 0 0 O O
2 o0-v, 0 Y, 0
0 0 0 0]
[y, 0 0 -Y
0o Y. 0 -V
'e=l g 0 v, -y
K K
|- Yy Y, Y. 3Y
IIpu AByx(a3HOM KOPOTKOM 3aMbIKaHMU MaTpulia Y OyAeT paBHa:
Y, 0 0 -Y|
v 0 00 O
10 00 0
-Y. 0 0 Y, |
0 0 0 0 |
0 Y 0 -Y,
2=y 0 0 o
0 -Y 0 Y, |
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. 0 —-Y, 0
vy, = 0 0 O O
Y, 0 Y, 0
0 0 O O
[y, 0 0 -Y
0o Y. 0 -V
=y 0w, -y
K K
-Y, -Y, -Y. 3V,
IIpu Tpex¢a3HomM KOPpOTKOM 3aMbIKaHUM MaTpuiia Y Oyjer paBHa:
Y, 0 0 -Y|
v 0 00 O
10 00 0
-Y, 0 0 Y, |
0 0 0 0 ]
0 Y 0 -Y,
e=lo 0 0 o
0 -Y 0 Y, |
Y, 0 -Y, O]
v - 0 0 O O
2 o0-v, 0 Y, 0
0 0 0 0]
Y, 0 0 =Y,
Y = 0o Y. 0 -V
0 0 Y. =Y,

-Y, -Y. -Y, 3Y,
Ilpu oOpbiBe ¢a3HOro MpPoBoJa MaTpHLia MPOJO/JIHLHOI0 CONMPOTHBIEHHA OyAer
HMeTb BU/|:

Z. 0 0 0
0 0 O
T4 =0 0 0 o
0 0 O
Z. 0 0 0
0 0 0 O
206:
0 0 0 O
Z. 0 0 0
06 0 0 _206
0 0 0
206: 0 0
0 0

38



Zys
0
0
_206

Zoé =

00 -2,
00 0
00 0
00 Z

B KakoMm cjyuae Harpy3ka He siB/IfIeTCSl HeCCUMMETPHUUYHOM ?
CornpoTurB/ieHus1 BO Bcex (a3ax pas3TudHbl

CornpoTuB/ieHus B [IByX (pa3ax OJJMHAKOBbIE, B TPEThEN MEHBIIIE
ComnpoTuBiieHus B AByX ¢a3ax ofMHAKOBbIe, B TpeThell Oosbliie
+ConpoTuBieHHs BO BCeX (ha3ax OZJMHAKOBBIE

Tab6suna 10 — Kpurepun oueHKH c()OpMHPOBAHHOCTH KOMIIeTeHI[HI

Kog n Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HavMeHOBaHUe (4acTv KOMIeTeHIMN)
WH/IMKaTopa Ha 6a30BOM ypOBHE Ha TOBBIIIIEHHOM YPOBHE
JOCTH>KeHUS COOTBETCTBYET OL|€HKe COOTBETCTBYET OL|€HKe COOTBETCTBYET OL|€HKe
KOMIIeTeHL|UU «YZIOBJIETBOPUTE/TEHO» «XOpOLIO» «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCHMaJTbHOTO bOasia MaKCHMaJIbHOTO bOasia MaKCHMaJTbHOTO bOasia
CrygeHt CrygeHt CTyZieHT JeMOHCTpUpyeT
JIeMOHCTPUPYeT 3HaHWe | JeMOHCTPUPYeT XOpOolllee | OTIMYHOe 3HaHUe
MEeTO/IOB 3HaHKe MeTOZ0B MEeTOZI0OB MO/Ie/IMPOBaHUS
MO/Ie/TMPOBaHUS MO/eTUPOBaHUS Harpy3oK 1 BH/IOB
Harpy3oK 1 BH/IOB Harpy3oK 1 BH/IOB HeCHMMMEeTpPUU B
N -1nKoc-1 HeCHUMMeTpPUU B HeCHMMMEeTpPUU B TPEeXIPOBOAHBIX U
Ocy1jecTBsieT TPEeXIPOBOAHBIX U TPeXIPOBOAHBIX U YyeThbIpex MPOBO/IHBIX
MOHUTOPHHT YyeThbIpex MPOBO/JHBIX YyeThbIpex MPOBO/HBIX 3JIEKTPUUECKUX CeTSX, UX
TeXHITUeCKOro 3/IeKTPUUYECKUX CETSIX, S/IEKTPUUECKHX CeTSAX, HX | MaTPHUL| y3/0BbIX
HX MaTpUL] Y3/10BbIX MaTpHulL] y3/10BbIX MPOBOJVMOCTEN,
COCTOAHMA MPOBOAUMOCTEH, TPOBOAUMOCTEH, rapamMeTpoB 2-K
060py/i0BaHUs | apamerpos 2-K rapameTpoB 2-K TI0/IFOCHUKOB; CIIOCO0EH C
MO/ICTAHLINM MOJIFOCHUKOB; Ha MOJTFOCHUKOB; MOJKET BBICOKOM CTeNeHbIO
9JIEKTPUUECKUX | 0A30BOM ypDOBHE MOXKET | CAMOCTOSITE/IbHO CaMOCTOSATEJIbHOCTH
ceTeli OCYILLIeCTBJISATh OCYILLIeCTBJISATh OCYILeCTBJISITh
MOHHUTOPUHT MOHHUTOPUHT MOHHUTOPUHT
TeXHUYEeCKOT 0 TeXHUUECKOTO COCTOSIHUSL | TeXHAUECKOTO COCTOSIHUSA
COCTOSTHUS obopyoBaHus obopyoBaHus
obopyoBaHus MOACTaHLUN MOACTaHLUN
MOACTaHLUN 3JIEKTPUUECKUX CeTeild 3JIEKTPUUECKUX CeTeil

3JIEKTPUUECKUX CeTel

Moayasb 9. «Pacuer 1 Mcc/1eJ0BaHHE aBaDHﬁHbIX HECMMMETPHUYHBIX PEXKNMOB

pacnpeae/IuTe/TbLHbIX CeTen»

KomMmnbroTepHoe TecTUpOBaHuUe

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeema u Haxcmume KHONKYy «/lanee»
3HaueHHs1 TOKOB W HANpsOKeHHH B «Iy4dae oOpbiBa (a3Horo mposoja C
OJJHOBPE€MEHHbIM KOPOTKHM 3aMblKaHMeM OyJyT T@pPHMMEpPHO COBHajaThb C

PeXUMOM:

39




OpHodha3HOro KOPOTKOTO 3aMbIKaHUSI

[Byxha3HOro KOPOTKOT0 3aMbIKaHUSI

Tpexda3Horo KOPOTKOTO 3aMbIKaHUSI

+0O6pbiBa (ha3HOTO TIPOBOZIA
3HaueHUs] TOKOB U HANPsDKeHUH B c/iydae 0AHO()a3HOr0 KOPOTKOIr0 3aMbIKaHHUS C
oJHOBpeMeHHbIM 00pbIBoM (ha3HOro mnpoBoja OyJyT NPUMEPHO COBHNAAATH C
PeXUMOM:

+0OH0(}a3HOro KOPOTKOT0 3aMbIKaHUS

[Byx(ha3HOro KOpOTKOr0 3aMbIKaHUS

Tpexda3Horo KOPOTKOTO 3aMbIKaHUsI

OO6pnbiBa (ha3HOro MPOBOIA
B «iyyae /Byx(a3HOro KOpPOTKOr0 3aMbIKaHHUsI TOKH ¥ HamnpsDKeHHs B
NOBPeX/|eHHbIX (a3ax:

+ToKu BO3pacTaroT, HalpsbKeHYsl yMeHbILatTCs

TOKM yMeHbIIat0TCsl, HarlpsbKeHWsl BO3PacTaloT

ToKku ocTaroTCsi HeU3MeHHbIMU, HaMpsKeHUs] BO3pacTaroT

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

Tok Bo3pacTaeT, Harps>keHre YMeHbIIaeTCst

ToK yMeHbIlIaeTCsl, HaTllpsKeHHe BOo3pacTaeT

+ToK paBeH Hy/It0, HaMpshKeHWe Bo3pacTaeT

Tok paBeH HY/II0, HaMpshKeHWe paBHO HYJIIO
B ciayuae Tpex(a3HOro KOPOTKOro 3aMbIKaHHSI COOTHOLIEHHE HamnpsDKeHu
pa3/INuHbIX (¢a3s:

PaBHO Hy/11O

bn3Ko K HyJTH0

+bJ/IU3KO K evHMLIe

PaBHO 6€CKOHEUHOCTU
B c/yyae MeTa/l/IMYeCKOro KOPOTKOI0 3aMbIKaHHs IepexofHoe CONMpPOTHUB/IeHHe B
MecTe 3aMbIKaHUSl MO)KHO NPHHATD:

+0,1 Om

100 Om

1000 Om

1000 000 Om
®uIbTP HaNpspkeHUsi 00paTHOM MOC/Ie/0BAaTe/IbHOCTH UeTKO peardpyer Ha
00pbIBbI (pa3, ec/TH 0OPHIB MPOU30IIIEIT:

+J1o MecTa yCcTaHOBKM (UIbTPA

[Tocnie MecTa ycTaHOBKM (UIBTPA

Kak /10 MecTa ycTaHOBKHU (UIbTPA, TaK U MOC/Ie

He pearupyet Ha 0OpbIB
®uIbTp HANpsHKeHUsi 00paTHOW TMOC/Iei0BaTe/IbHOCTH TPH MPOHU30LIe/IIeM
Tpex(¢a3HoM KOPOTKOM 3aMbIKaHHUM:

He pearupyert, eciy 3aMblKaHHe TIPOU30LLIO A0 GUIbTPa

He pearupyer, eciy 3aMblKaHHe TIPOM3OLLLIO TToc/ie GUIbTpa

+He pearupyert, ec/ii 3aMbIKaHHe TIPOM30IILIO KaK /10, TaK U rocsie GuabTpa

Pearupyer, ec/ii 3aMbIKaHHe MIPOU30LIIIO KakK /10, TaK U Tocsie GuabTpa
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IIpu ycranoBKe (hu/IbTpPa HanpspkeHUs 00paTHO#H MOC/IeJ0BaTe/IbHOCTH B Haya/ie
JINHUM

+He pearupyeT Ha oiHO(pa3Hble KOPOTKHE 3aMbIKaHUS

He pearupyeT Ha Mexxayda3Hbie KOPOTKUE 3aMbIKaHUS

PearvpyeT Ha ofiHO(pa3Hble KOPOTKUE 3aMbIKaHUS

Pearupyet Ha Tpex(a3Hble KOPOTKHEe 3aMblKaHUs
OuUIbLTP HaNpsbDKeHUsl HYJ/IeBOM TMOC/1eJ0BaTe/JbHOCTH UeTKO pearupyer Ha
00pbIBBI (ha3, e/t 0OPHIB MPOU30IIET

o mecTa ycTaHOBKHU (pUibTpa

+ITocne MecTa ycTaHOBKM (hU/IbTpa

Kak 710 mecTa ycTaHOBKM (DUIBTPa, TaK U MOC/Ie

He pearupyet Ha 0OpbIB
OUIbLTP HaNpsbDKeHUs HY/IeBOM MOC/ieJ0BaTe/IbHOCTA MNpPH TMPou3oIIe lieM
Tpex(a3HoOM KOPOTKOM 3aMbIKaHHU:

He pearupyeT, ec/iv 3aMbIKaHUe MPOM30IILIO0 0 (puibTpa

He pearupyer, ec/ii 3aMbIKaHWe TIPOU30IILIO MOC/ie PUIbTpa

+He pearupyet, eciu 3aMblKaHHe TIPOU30IIIO KaK |0, TaK U 1ocse GuabTpa

Pearupyet, ec/ii 3aMblKaHUe TIPOU30IILIO KaK [0, TaK U rocse GuibTpa
OUIbLTP HanpspOKeHUsl HY/IeBOM MOC/ie/J0BaTe/IbHOCTH pearvpyer Ha ojHo(a3HbIe
KOpPOTKHe 3aMbIKaHMsl PU MeCTe YCTaHOBKH GuibTpa:

B Hauasne nmuHUM

B koH11Ie TMHUMN

B cepenuHe nuHuMn

+B no6oM MecTe yCTaHOBKU
®OuIbLTp HaNpsbDKeHUs Hy/IeBOM MOC/ieJ0BaTe/JIbHOCTH He pearupyer Ha
Mexay¢a3Hbie KOPOTKHEe 3aMbIKaHHs, €C/IA OH YCTAaHOBJ/IEH:

B Hauasne nmuHUM

B KoHI1Ie TMHUMN

B cepenuHe nuHun

+B no6oM MecTe yCTaHOBKU
Toku B (¢a3ax npu ycraHoBke (UILTPOB 00paTHOM W  HYJ/IeBOH
MoC/iei0oBaTe/IbHOCTH OT MeCTa YCTAaHOBKH (PU/IbTPOB HAXOJATCS B C/eAylolel
3aBHCHUMOCTH:

+He 3aBucar

YMeHbl11al0TCs, eC/id (PUILTPLI yCTaHOB/IEHBI B Hauasie JTUHUN

YBeMurBaroTCs, eC/id PUALTPbl yCTaHOB/IEHbI B KOHILIE JIMHUU

YBenmMuuBaroTCs, eC/ii PUIbTPbl yCTaHOB/IEHbI B Hauasie TMHUU
IIpu yaa/ieHNH TOUKH 0/JHO()A3HOT0 KOPOTKOI0 3aMbIKaHUA OT Havasia JIMHUM TOK
B NOBpeX/ieHHOH (a3e:

YBenuuuBaetcs

+YMeHbllaeTcs

He u3smensietcs

CTaHOBUTCSI paBHbIM HYJTIO
IIpu ypaseHuM TOYKH o00pbiBa (ha3HOro mpoBoAa OT Hava/ja JIMHUH TOK B
NoBpeXx/eHHOoH (a3e

YBenuuuBaeTcs
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YwMeHbliaetcs
CHauana yBe/MuMBaeTCsl, IOTOM YMEHbIIAeTCs
+PaBeH HyJIt0
ITo KakuM NpHU3HAKaM MO)KHO ompeje/uTh /Byx(a3Hoe KOPOTKoe 3aMbIKaHHe B
CeTAX C IJiyxo3a3eM/IeHHOM HelTpa/ibio?
B noBpesx/jeHHbIX (ha3zax TOKM He3HAUUTEebHO YBeJIUUUBAIOTCS
+B noBpexxieHHbIX (Da3ax TOKW yBeTUUHMBAOTCS
B noBpesx/ieHHbIX (ha3ax TOKM He3HAUMTeTbHO YMEeHbIIatTCs
B noBpesx/ieHHbIX (hazax TOKM YMEHBILATCS 10 HYJIS
IIpu yBe/iMueHUM COMPOTHB/IEHHUA 0AHOM U3 (a3 Harpy3KH TOK B 3TOH (ha3ze:
YBenuuurcs
+YMEeHBIIUTCSA
He u3menurcs
CraHeT paBHBIM HYJIIO
IIpu paboTe TMHUHU Ha X0/I0CTOM X0/Iy CONPOTUB/IEHHs HAarPy3KH:
PaBHBI Hy /1O
PaBHBI COTTPOTUB/IEHUIO 0OMOTOK TpaHChopMaTopa
PaBHBI COMPOTHBIIEHUIO TTPOBOAHUKOB JIMHUU
+PaBHBI 6€CKOHEUHOCTH
IIpu paboTe TMHUU HA X0/I0CTOM X0/1y (0€3 Harpy3KH) NpoTeKaroie TOKHU:
+EMKOCTHBIE
AKTUBHBIE
VHyKTUBHBIE
AKTHBHO-UH/YKTUBHbIE
Be/ilMurHa NPOTEKAKIMX TOKOB MPH PadoTe IMHUH HA X0I0CTOM XOAY:
+bv3ka K Hy/I10
PaBHa Be/lMuMHe TOKOB Harpy3Ku
PaBHa Be/lMuMHe TOKOB KOPOTKHX 3aMbIKaHUM
boJibllie TOKOB Harpy3Ku, HO MeHbIIIe TOKOB KOPOTKUX 3aMbIKaHUM
ITo KakoMy NMPU3HAKY MbI MO)KeM NpeJAIo/iaraTb 0 BOSBHUKHOBeHUHU Tpex(¢a3Horo
KOPOTKOro 3ambikaHus B cetH 0,38 kB?
OpHoOBpeMeHHOe CHW)KeHHe TOKa BO Bcex (pa3zax
+0O/1HOBpeMeHHOe BO3pacTaHUe TOKa BO BCeX (pa3ax
OpHoBpeMeHHOe Bo3pacTaHue HarpsbKeHUs1 BO Bcex (pa3zax
OpHoBpeMeHHOe CHI)KeHHe HarlpsKeHUs BO Bcex (pa3zax
fiBnsiercst im oAHOo(a3Hoe 3aMbIKaHHE HA 3eMJ/II0 aBapMHWHBLIM PEXXHUMOM B CeTH
0,38 xkB?
+/1a
Het
HepmocTaTouHO aHHBIX
B 3aBMCHMOCTH OT MOLJHOCTU Harpy3Ku
SiBnsiercsi 11 ofHO(a3HOe 3aMbIKaHUe Ha 3eMJ/II0 aBapUUHBLIM Pe)XHUMOM B ceTH 35
KB?
Ha
+Het
HepocTaTouHO aHHBIX
B 3aBMCHMOCTH OT MOLJHOCTU Harpy3Ku
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Tab6suna 11 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI{HI

Kog u Kpurepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTM KOMIIETEeHLMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
AOCTHXKEHMA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUU «y[I0BJIETBOPUTE/ILHO» «XOpOILIO» «OTJTUUHO»
(wactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCUMaJibHOr0 6asia MaKCUMaJibHOT0 Oasia MaKCUMaJibHOr0 6asia
CrygeHt CrygeHt CTyZeHT JeMOHCTpUpyeT
JIEMOHCTPUPYET 3HaHUe | IeMOHCTPUPYET XOpolllee | OTJMYHOE 3HaHUe
3aBUCUMOCTeHN 3HaHUe 3aBUCUMOCTeN 3aBUCUMOCTeHN
HarpspKeHUH U TOKOB HarpspKeHWW Y TOKOB OT | HarpsDKeHU U TOKOB OT
OT BUJIOB BH/IOB HECUMMETPUYHBIX | BUJOB HECUMMEeTPUYHBIX
VLot HeCUMMeTPUYHBIX PEe’XMMOB TIpU PEXXUMOB TpU
PEXMMOB TIpU MeTalJInyeCcKuX MeTalJInyeCcKuX
OCyWeCTBIACT | \tora nmgeckix 3aMbIKaHUSAX U ITPU 3aMbIKaHUSIX U TIPU
MOHHUTOPHHT 3aMbIKaHUSAX U TTPU 3aMbIKaHUAX yepes 3aMbIKaHUAX yepes
TeXHUUeCKOT 0 3aMbIKaHUAX yepes repexosiHoe repexosiHoe
COCTOSIHUSI repexosiHoe COTIPOTHUBIJIEHHE, COTIPOTHBJIEHME, MOJeen
oGopynoBaHusi | COTIPOTHBIIEHHE, Mogeneil 00peIBOB U 0OpBbIBOB U 3aMbIKaHUM (a3
MojCTaHIHiA Mozesnein OU6pLIBOB u 3aMbIKaHUU (a3 B CeTH; | B CeTH; SHOCOGEH C
3aMbIKaHUH (pa3 B CeTH; | CAMOCTOSITEIbHO MOKET | BBICOKOM CTEeIeHbI0
3/1IeKTPUUECKUX
N Ha 6a30BOM ypoBHe CaMOCTOSITE/IbHO CaMOCTOSITE/IbHOCTU
ceren MOXKET OCYIIeCTB/IATh | OCYLIeCTB/IATh OCYIL|eCTB/IATh MOHUTOPHHT
MOHUTOPHHT MOHUTOPHHT TeXHUUECKOT 0 COCTOSTHUS
TeXHUUeCKOT 0 TeXHUYECKOT0 COCTOsTHUs | 000py/10BaHMsI TIO/ICTaHL[UI
COCTOSIHUSI obopyZoBaHust 5/IeKTPUYECKUX CeTel
obopyoBaHus TMO/ICTaHI[UI
MO/ICTaHLMI 5/IeKTPUYECKUX CeTel

3JIEKTPUUECKUX CeTel

2 OOEHNBAHMUME ITMCBbMEHHBIX PABOT CTY/JIEHTOB

OueHuBaHHe MMCbMEHHBIX PadoT CTY/eHTOB,
He perjiaMeHTHPyeMbIX y4eOHbIM IM/IaHOM

NuaguBuayvananHoe gjoManiHee 3aganue (MU/13)

BapuaHmbl 3a0aHus

1. ITocTaHOBKA 3ajjauM pacueTa HeCUMMETPUYHBIX Pe)XXUMOB
eKTpUYecKux cereil. 0030p MeTo/10B pacuera

1. 3apaua pacueta HECUMMETPUYHBIX PEXKUMOB 3/IEKTPUUECKOU CeTH

2. OCHOBHBIE METO/Ibl pacyeTa HeCUMMETPUYHBIX PEXKUMOB 3/IeKTPUUECKOU CeTH
3. Byl HECUMMETPUUHBIX PEKUMOB

2. MaremaTuyeckue MeTOAbI pacyera

HeCMMMEeTPUYHBIX PeXXUMOB 3/IeKTPHUECKHUX ceTel
1. Metog, da3HbIX KOOpAUHAT
2. Metop, Tpex CUMMETPUYHBIX COCTABJISFOLIIUX
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3. IlporpamMmmsbl pacueTa HeCUMMETPUYHBIX PEXXUMOB 3/1eKTPHUECKHUX ceTeHl
. OCHOBHBIE IPOrpamMMBbl pacyeTa HECUMMETPUUHBIX Pe)KUMOB 3JIEKTPUYECKOU CeTU
. Y3/10Bble ypaBHEHUs 3JIEKTPUUECKOW CeTH
. JeuncTBUst C MaTpuLlaMu
. Matpuibl nepefjauu IpOJOIBHBIX U MONePeYHbIX YCTPOUCTB
. «H» 1 «Y» (opMBI 2-K IOTFOCHUKOB 3/1EMEHTOB CETU
4. Pacuer HeCUMMeTPHYHBIX pe)XumMoB B nakere MathCAD
1. MopenupoBaHue 3/ieKTpuuecKkol cety B makete MathCAD
2. MaTpuiibl TipeoOpa3oBaHus
3. [lepeBox u3 (a3HBIX KOOpPAMHAT B  KOOPAWHATBI TpeX CUMMETPUYHBIX
COCTAaBJISIFOLLIUX.
4. TlepeBog, U3 KOOpAWMHAT TpeX CUMMETPUYHBIX COCTaBISAOIMIMX B  (a3Hble
KOOD/UHATHI.
5. MojgenvpoBaHue TIOBpexXAeHus1 (HeCUMMeTPHH).
6. MogenvpoBaHre KOPOTKUX 3aMbIKaHUM.
7. MoaenvipoBaHue 0OPHIBOB.
8. MogienpoBaHie OAHOBPeMEHHbIX 0OPBIBOB M KOPOTKHX 3aMbIKaHU.
9.0KkBUBa/IeHTHas: MaTpuLia fiepejjau CeTy
10. PacueT HanpsbkKeHWH U TOKOB B TOUKax CeTH
5. MaremaTnueckue mojenu JIDII a1 pacyera HeCHMMeETPUYHBIX Pe)XMMOB
1. MaTpuuHble TenerpadHble ypaBHEHUS] MHOTOMIPOBOHOM JIMHUY 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[yKa ¥ a/I'OPUTM pacuyeTa HeCUMMeTPUUHBIX pe;XUMOB JIDII ¢ BK/IFOUeHHbIMU
yCTPOMCTBaMH BIOJIb JIMHUU.
5. IIpofonbHOe COTIpOTHUB/IEHUE JIUHUU.
6. ITonepeyHas poBOAMMOCTb JIMHUU.
7. '-obpa3Has cxema 3amelrieHust JIMHUU.
8. [T-obpa3Has cxema 3amelrieHusl JIMHUU.
9. T-obpa3Hast cxeMa 3aMelleHHs JIMHUH.
10. OkBUBasIeHTHasA MaTpulia niepejayuy JUHUU.
6. MartemaTnueckue Mo/ie/ii TpaHc(opmMaTopoB
AJIA1 pacyeTa HeCUMMEeTPHUYHBIX Pe)XKHMMOB
1. MopgenupoBaHve TpaHCc(opMaTopa «3Be3/ja-3Be3/ia C HyJ1eM».
2. MopenvpoBanue TpaHc(hopmaTopa «3Be3/a-TPeyro/IbHUKY.
3. PaccuutaTh MaTpully nepesiauu TpaHcdopmartopa 10/0,4 kB «3Be3/ma-3Be3/ia ¢
HYyJIeM>».
4. Paccurrtath MaTpuLy nepegauu TpaHchopmaTtopa 35/10 kB «3Be37a-TpeyroabHUK».
5. MogenupoBaHue TpaHchopMaTopa C mpusieraroliei ceTolo.-
6. Tpex(a3zHbie U MHOTO(asHbIe TpaHC(HOPMATOPHI.
7. MaremaTuueckue Mo/ie/id GUILTPOB HanpsDKeHHs 00paTHOM
U HY/IEBOM M0C/Iei0BaTe/IbHOCTe! /ISl pacueTa HeCUMMEeTPUYHBIX Pe)XXUMOB
1. MogenupoBaHue puibTpa HanpspKeHUsI 00paTHOM TT0C/Ie[0BaTeTbHOCTH.
2. MogenvpoBaHue (hUIbTpa HalpsyKeHUsT HYJ1eBOM M0C/ie/l0BaTeIbHOCTH.

U~ WN -
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3. [logkntoueHne  GuUIbTPa  HaNPsDKeHWs:  00OpaTHOM — TOC/Ie/[OBaTeMbHOCTU K

TPEeXIPOBOJHOM CeTH.

4. Tlogkmouenve GuUIbTpPa HampsbDKeHUsT 00paTHOM  ITOC/Ie/0BaTeTbHOCTU K

YeThbIPeXIIPOBOJHOU CETH.

5. [logkntoueHne  GuabTpa  HamOpsDKeHUsT  HYJeBOM  [0OC/Ie[0BaTe/lbHOCTU K

TPEeXIPOBOJHOM CeTH.
6. [TogkntoueHre GpUIbTpa HaMpsHKeHUs1 HYy1eBOM TTOC/Iel0BaTeIbHOCTH K
YeThbIPeXIIPOBOJHOU CETH.

7. Paccuurathb MaTpHULy repezauu ¢bunbTpa HarpsoKeHUs
10C/Ie,0BaTe/IbHOCTH.

8. Paccuurath MaTpuLy repesauu ¢bunbTpa HarnpsKeHust
10C/Ie,0BaTeIbHOCTH.

9. Db deKkTUBHOCTh GUIBTPa HATIPSHKEHUsT 06paTHOM MOCIe0BaTe/IbHOCTH.
10. 3ddekTUBHOCTD (DUIbTPa HaNpPsKeHUsT HYJIeBOM MOC/ej0BaTeTbHOCTH.

obpaTHOM

HYJIeBOU

8. MaremaTnueckue Mo/ie/ii HAarpy30K U pa3/IMUHbIX BU/J0B HECUMMeTPHUU

NPH pacyeTre HECUMMETPUYHBIX PeXXKUMOB

1. Mogens Harpy3ku, BKIHOYaeMOW MeXy (Pa3sHbIMU M HYJIEBBIM NIPOBOJAMU B

YeThIPeXIIPOBOJHOU CETH.

2. Mopenb Harpy3Ku, COeJMHEHHOW B TPEYIOJIbHUK, B UeThIPEXITIPOBOJHOM CeTH.

3. Mogenb Harpy3ku, COeJMHEHHOM B 3Be3/ly, B UeThIPEXITIPOBOJHOW CETH.
4. PaccuuTaTh MaTpULly fepefjiaud Harpy3KH, COeJMHEHHOU B 3Be3]y.

9. Pacuer u Mcc/iejoBaHNe aBapUUHbIX HECUMMETPUYHBIX Pe)XXUMOB

pacnpejenTe/IbHbIX ceTel
1. PacueTHas cxema ¢ugepoB 6-10-35 kB.
2. HecummeTtpuruHbie pexxumsl pugepoB 6-10-35 kB.

3. Paccuurath HeCMMMETPHUUHbIE DEKUMbI CETH, COCTOHH.[QIZ N3 /IBYX Y4dCTKOB JIMHHUHU 1

HarpyskKu

4. PaccunTtaTh HeCUMMETPUYHBIE PEXUMbI CETH, COCTOSLLEU U3 [IBYX YUYaCTKOB JIMHUY,

Harpy3kKu U KOPOTKOI'O 3aMbIKdHHS.

5. PaccuutaTh HeCMMMeTPUYHbBIE PeKHMMbI CeTH, COCTOSILeN M3 JBYX y4YaCTKOB JIMHUM,
¢bunbTpa HarpsbkeHUss 0OpaTHOM TIOC/eZi0BaTebHOCTH, HArpy3ku U KOPOTKOTO

3dMbIKdHMHA.

6. PaccurTaTh HECUMMETPUUHBIE PEXXUMbI CE€TH, COCTOSILLEN U3 TpaHC(opMaTopa, ABYX

Y4aCTKOB JIMHUWU U HAI'DY3KH.

7. PaccunTaTh HeCUMMETPUYHbBIE DEKUMbI CETH, COCTOSILLEN U3 TpaHC(hopMaTopa, JBYX

Y4aCTKOB JIMHUHW, HAI'PY3KHW U KOPOTKOI'O 3dMbIKaHHA.

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

Kox u Kputepuu orjeHrBanusi CQOpMHUPOBaHHOCTH KOMITETEHL[UN
HalMeHOBaHUe (uacTu KOMIeTeHLH)
WH/MKaTopa Ha 6a30BOM ypOBHe Ha MOBBILLIEHHOM YPOBHE
AOCTHKEeHUsT COOTBETCTBYET OL|eHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITeTEeHLIUU «y[IOBJIETBOPUTETHHO» «XOpOILIO» «OTJTUUHO»
(wactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIUH) MakcUMasibHOro basna MakcUMasibHOro basa MakcUMasibHOro basna
CTyJieHT, B OCHOBHOM, CTyJieHT X0pOI11I0 CTyJeHT OTIMUHO
BJlaJieeT MaTepuasoM 10 | BrafieeT MaTepuasoM, BJIaJleeT MaTepuasoM,
Teme, 3aJjaHue BBITIO/THW 3a/laHKe B BBITIO/THW 3a/laHue B
BBITIO/THW [I0 KOHIIa CPOK U B [1OJTHOM CPOK U B TTOJTHOM
ceMecTpa, Ipu oObeme, Mpu oObeme, Mpu
BBITIO/THEHUU 3a/JaHUsI BBITIO/THEHUU 3a/JaHUsI BBITIO/THEHUU 3a/JaHUsI
VICTI0/1b30BaJl MaKeT UICII0/1b30BaJT Ha YCIIeILlIHO MCI10/Ib30Basl
WI-1rikoc-1 MathCAD u xopotuueM ypoBHe naker | MathCAD u
Ocyl1jecTBseT Heo0XOMMbIe MathCAD u Heo0XOMMbIe
MOHMTODHHT MIporpamMmsbl pacueTa, HO | Heo6XxoJuMbIe MIporpamMmsbl pacyera,
TEXHIUECKOTO MIPUBOJUT HETOUHYIO TIpOrpamMmMmbl pacueTa, 10 | TIOKa3bIBaeT riybokoe
apryMeHTaLuIo CyILLleCTBY OTBeuaeT Ha 3HaHUe U TOHUMaHUe
COCTOAHMA TeopeTUUYeCKUx MoCTaB/IeHHbIe BOTIPOCHI, | TeMbl, CAMOCTOSITe/IbHO U
060pY/IOBAHUS | o n05keHmit MM HO JIOTyCKaeT apryMeHTHPOBaHHO
TO/CTaHLN JIOIyCTUJT HEeTOYHOCTHU JlejlaeT IpaBU/IbHbIe
9JIEKTPUUECKUX | He3HAuWTesIbHbIe (bopMyIMPOBOK, He BBIBO/IbI; CIIOCOO€H C
ceTeit ounbky; Ha 6a30BOM VCKaKatolle ux BBICOKOI CTelleHbI0

YPOBHE MOXeT
OCYILIeCTBJISATh
MOHHUTOPUHT
TeXHUYEeCKOT 0
COCTOSIHUSI
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel

cofiep>KaHUsl; MOXET
CaMOCTOSITEJIbHO
OCYILIeCTBJISATh
MOHHUTOPUHT
TeXHUYECKOT0 COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel

CaMOCTOSITE/IbHOCTU
OCYILIeCTBJISATh
MOHHUTOPUHT
TeXHUUYECKOT0 COCTOSIHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTeid
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3 OITPEJJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMeKyTOUHOM aTTeCTalvy 10 AUCLUIUIMHE S5K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPELICTBA [1JId ITIPOBEPKU
CO®OPMMNPOBAHHOCTY KOMITETEHIIU

ITKoc-1. Croco6eH oOCymieCcTB/ISAITh MOHUTOPUHI TE€XHHUYECKOT0 COCTOSHUS
000py0BaHMSA MOACTAHIIUM 3/IEKTPHUYECKHUX CeTeH.

3aiaHusA 3aKPBITOro THUIIA

BbiGepume HeCKO0/1bKO Npasu/bHbIX 6apUAHNOs omeema

1. Harpy3ka IMHUM MOXXeT BK/IIOYAThCA B CeTh:
+ TPexIpOBOJHYO

+ YeTbIPeXIIPOBOHYIO

CEeMUIIPOBOJHY IO

BOCBMUIIPOBO/IHYIO

2. TpancgopmarTopsl pa3iu4yarTCs M0 UCIO/THEHUIO Ha:
NATHOAKOBbIE

+TpexbakoBbIe

+0HOOAKOBBIE

cemrbaKkoBbIe

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

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

TajieHny MPOBO/ja Ha BETKY JiepeBa

o0OpbIBe MpoBO/ia

+CXJIeCThIBAHUU IPOBO/IOB

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliii omeem Ha 0Npoc

1. Kakue 3/1eKTpruecK#e ceTd padoTarwT ¢ H30/IMPOBAaHHON HeNTPaibl0?
IIpagunbHblil omeem: C W30JUPOBAaHHOM HeUTpasbl0 paboTarT 3/1eKTpUuecKue
ceth HarmpsbkeHueM 6-10-35 kB.

2. UTo Ha3bIBaeTCsi HECCUMMETPUUYHBIM PeXXUMOM 3/IeKTPHUeCKOo# ceTu?

[IpasunbHblli omeem: HECUMMETPUUYHBIM PpeXUMOM SIBSIETCS PEXXHUM, KOrja
HarpspKeHUsT M TOKU B y3Jie CeTH He PaBHbI 10 (ha3am.
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3. Kak Ha3bIBaeTcsi uW3MeHeHHe B3aUMHOI0 pacmo/ioxeHus (a3 mo AJIUHe
JIUHUU?

IIpasuabHblii omeem. VI3MeHeHHe B3aMMHOTO PACoioxKeHUs ¢a3 Mo AJjiMHe TUHUA
Ha3bIBaeTCsl TpaHCHo3uLMen ¢as3.

4. Kako MeTOj pacueTa aBapUHHBIX Pe)XMMOB IO03BOJIsieT MOJAy4YaThb Cpa3y
pea/ibHbIe HAMPSHKeHUA M TOKH?

[IpasuabHblli omgem: MOMy4yaTh Cpa3y peasibHble HaMpPsKeHUS U TOKU T03BOJISIET
MeTo/, (ha3HbIX KOOP/MHAT.

5. Kakue paBe cxeMbl coeJHeHHsI 00MOTOK TpaHC()OPMaTOpPOB Hauboiee
YacCTO MCIO/Ib3YTCA B Y/IEKTPHYECKHX CEeTAX?

[IpasunbHblll omeem: HauboJiee UCIO/b3yeMbIMU CXeMaMH COeJAMHEHUs] 0OMOTOK
TpaHC(HOPMAaTOPOB SIBJISIIOTCST CXEMBI «3Be3/]a» U «TPEYTOJIbHUKY.

6. UYemy paBeH ko3¢¢unueHT TpaHchopMamuu  ABYX00OMOTOUHOIO
TpaHcdopmaropa?

IIpasunbHbiii omeem: Ko3hduleHT TpaHchOpMalid paBeH OTHOILLEHHUIO
BXO/JJHOT'O Y BBIXO/IHOTO HampsbKeHUsi TpaHchopMaropa.

7. UeMy paBHBI YHC/I0 CTPOK M YHC/IO CTO/IOI0OB MAaTPHUIbI COeJUHEHUH CXeMBbI
3/IEKTPUYeCKOMN ceTu?

[IpasuabHblli Omeem: UYMACIO CTPOK PaBHO KOJMYECTBY Y3/I0B, a YMCJIO CTOJIOLIOB
PaBHO KOJIMUECTBY BETBeI CXEMBbl.

8. lna yero HCI0/Ib3yeTCs punbTp HanpsHKeHNU odparHoO#
noc/1ei0BaTe/IbHOCTH?

[IpasunbHblli omeem: GUALTP HampsbkeHUs: 0OpaTHOM TMOC/e0BaTe/IbHOCTU
WCTIONIb3yeTcsl A1 OOHapy’)KeHUsl HarpsbKeHHsi 00paTHOW Moc/e/j0oBaTe/IbHOCTU B
57IEKTPUYECKOU CETH.

OxkoHuaTe/NbHbIe  pe3y/bTaThl 00yueHuss (hOpMHpOBaHUS ~ KOMIIETEHITHM)
OTIpeiesIsIOTCSl TIOCPe/ICTBOM TepeBojia 0asioB, HabpaHHBIX CTY/JeHTOM B TIpoLiecce
OCBOEHUSI JVCLIUIIIUHBI, B OLIEHKHU:

— 6a30BbBINA YpOBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUM CUMTAETCS JJOCTUTHYThIM,
ecm pesynbTaT 0Oy4yeHMS COOTBETCTBYET OLleHKe «y/I0BaeTBOpuTeabHO» (50-64
PeUTHHTOBbIX OassioB);

— TMOBBIIIEHHBI  yYpOBeHb  C(HPOPMUPOBAHHOCTH  KOMIIETEHLIMM  CUUTAETCs
JOCTUTHYTBIM, €C/IU pe3ysbTaT 00yueHusi COOTBETCTBYeT OLIeHKaM «Xopoiio» (65-85
PEUTUHTOBBIX 0asuioB) U «OTIMUHO» (86-100 peMTUHrOBLIX OasioB).
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4 TIOPSIZIOK ITPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMe)KyTOUHOM aTTeCTaLvU M0 AUCLUIIIMHE 5K3AMEH.

@oH/, OLEHOYHBIX CpeACTB [/l TpPOBeJleHUs TOBTOPHOM IMPOMEXYTOYHOU
aTTecTaliu (OpMHUpYeTCsd W3 UWC/Ia OLIEHOYHBbIX CpPEJACTB [0 TemaM, KOTOpble He
OCBOEHbI CTYJ€HTOM.

IIpumeuaHue:

[JomnonHuTebHble KOHTPOJIbHbIE WCHBITAHUS TPOBOJAATCA [/l CTYZEHTOB,
HabpaBmmx meHee 50 Oa/wioB (B COOTBeTCTBUM C «IlojIO)KEeHHMEM O MOAYIBHO-
PEUTUHTOBOM CUCTEMEY).

Tabmuna 13 — Kpurepun oneHku chopMHUPOBAHHOCTH KOMIIETEHIUIA

Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU

Koj 1 HauMeHOBaHue
(4acTv KOMIeTeHL1MH)

WH/IMKATOpa JOCTH)XKEHHS
Ha 6a30BOM ypOBHE

KOoMIIeTeHIIH (T-IaCTI/I
COOTBETCTBYET OLI€HKE «YOBJIETBOPUTE/IBHO»

KOMITETEHL[UH
k) 50-64% OoT MakcHMabHOTO Oasia
-1 CTy[ieHT [JeMOHCTPUPYET 3HaHKe METOZIOB pacueTa HeCUMMETPUYUHBIX
~1ITKoc-1 o
Oc ECTBOJCIHET PEXXHUMOB 3/IEKTPUUECKUX CeTel; MeTOZOB (Da3HbIX KOOD/JUHAT, TPEX
MZIL{L‘HTO T CUMMEeTPUYHBIX COCTABJISFOLMX; MO/Ie/Ie JIMHUIA, TpaHC(HOPMaTOPOB,
P Harpy3ok, GUIbTPOB, OOPHIBOB U 3aMBIKAHHI; Y3/I0BBIX YPAaBHEHHIA;
TEXHUYECKOTO COCTOSTHUS 9 N
MaTpul] repejaun; 3aBUCUMOCTEH HaIpsDKeHUH U TOKOB OT BU/IOB
obopyoBaHus
N HECHMMEeTPUYHBIX pe>KUMOB. CTyIeHT criocobeH Ha 6a30BoM
TIOZICTAHLIAH

OCYyIIeCTBJ/IATb MOHUTODHUHI' TEXHUYECKOI'O COCTOAHUA O60py,ELOBaHI/IH

3JIEKTPUUECKUX CeTel . N
TO/ICTAHI[UH 2/IEKTPUUECKUX CeTel
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