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1 Ienb ¥ 3ajaUuM 0CBOEHHS AUCIUTLTUHBI

Ilenbr0 0CBOEHUS AUCLUIUIMHBI « KOMIIbIOTEDHBIE TeXHOJIOTMHA B HayKe U
ATIK» siBnsieTcsi (popMUpOBaHMe KOMIJIEKCAa 3HAHUM O TIPUHLIUIAX UCT0J/Ib30BaHUS
COBPEMEHHBIX KOMITbIOTEPHBIX MPOrpaMM B pacyeTax YCTaHOBUBIUMXCS U Tiepe-
XO/THBIX TTPOLIECCOB B 3/IeMEHTaX 3/IeKTPO0OOPYI0BaHMS, IPUMEHSIEMOTO B TEXHO-
noruyeckux mnporeccax AIIK.

3ajauu AUCIUIIAHBI:

- BbIOOp a/rOPUTMOB [ijisi pellieHus 3a/lay 0 pacyeTy CTaTUUeCKUX U Au-
HaMHYeCKUX TTPOLIeCCOB TIPH HayUHBIX UCCIe0oBaHUAX /151 00beKToB ATIK;

- u3ydeHue Bo3MokHocTel nporpamm MathCAD, MAPLE, AutoCAD,
KOMIIAG, Electronic Workbench, Circuit Simulator, MicroCAP jnst Hay4HbIX
MCCIeIOBAHUM U TTPOeKTHPOBaHUS 00bekToB AIlK;

- MPUMEHeHVe TUIIOBbIX KOMIIbIOTEPHBIX MPOrpaMM /i pacyeTa CTaThue-
CKUX U JUHAMHUUYECKUX PEeKUMOB 3/IeKTPO0OOPYJOBaHUS [T MH)KeHepHOro obec-
TevyeHUsi TPOUW3BO/ICTBA, XpaHeHUsT U IepepabOTKU  Ce/IbCKOX03SMCTBEeHHON

PO YKLIWH.

2 IlepeuyeHb IJIAHMPYeMbIX Pe3y/IbTAaTOB 00y4YeHHsA MO JUCLHUILIMHE,
COOTHECEeHHbIX C IVIaHUPYyeMbIMHU pe3yabTaramu ocsoenuss OIIOII BO

B pe3yibTaTre o0CBOeHUs [ANCHUIUIMHBI (OPMHUPYIOTCA CiieJylonjue
KOMIeTeHL[UM:

[TK-4 - Crioco6eH 0CyIeCTB/ISATh TIPOEKTHPOBAaHUE CUCTEM dHeproobecrieye-
HUSI, 3MeKTpU(UKAIMM U aBTOMaTH3al[uK [jisi 00BeKTOB CebCKOX03siCTBEHHOTO
Ha3HayeHUus

3 Mecto gucnumyimebl B ctpyKrype OIIOII BO

«KomribroTepHble TexHO/IOTuM B Hayke U AITK» siBisieTcs: JUCLIUMIZIMHOM T10
BbIOOpYy OITOIT BO noarotoBku obyuyaroriuxcs 1o Harpas/ieHn0 35.04.06 Arpo-
WH>KeHepHsi, HarpaB/eHHOCThb (MpOduIb) «DNMeKTPOTEXHO/IOTHH U 3JIEKTPO00OpPY-
JIOBaHMEe»



4 O0peM AUCHUIUIHHBI (72 Yaca, 2 3aUeTHBIE eJUHUILIbI)

O6neM, uacos
Bugpl yuebHOM paboOTEI
OuHast 3aouHas
KoHTakTHas pabora 31 9
B TOM UHCJIE:
- ayIUTOPHAs TI0 BU/IaM yUeOHbIX 3aHSITUM 30 8
- JIeKLIUU 16 2
- MPAKTUYeCKHUe 14 6
- mabopaTopHbIe - -
- BHeay/IUTOpHast 1 1
- 3a4eT 1 1
- 9K3aMeH - -
CamocTosATeIbHas paboTa a1 63
B TOM UHCJIE:
- KyPCOBOM MPOEKT - -
- TIPOYHEe BH/IbI CAMOCTOSITE/TbHOM PabOThI 41 63
HWTtoro no gucHuninHe 72 72

5 Cojiep)kaHue AUCIUTLTAHBI

[To uToram usyuyaeMou JUCLIMIIMHBI CTYZEHThI CAAKOT 3a4eT.
HucuunvHa usydaetcs Ha 1 Kypce, B 1 cemecTpe.

Cojep)xaHue U CTPYKTypa JUCHHUIUIMHBLI 110 04HOH (hopMe 00yueHHs

Tema.
OcHOBHBIE BOTPOCHI

dopmMmupyemsie

Comvarm

Bujpl yueOHo# padoThl, BK/IIOUast
CaMoCTOSITe/IbHYI0 PadoTy CTYA€HTOB
U TPYA0EMKOCTH (B Yacax)

[Tpakt- | Jlabopa-
Jleki | ueckue | TOpHBIe
u 3aHATUSL | 3aHATHS

CamocTo-
aTesibHas
paboTa

Kpatkuii ucropuss  pasBUTUS
KOMITbIOTE@PHBIX TeXHOJIOTHM /ISl
pellleHWs] Hay4HbIX 3ajad. Posb
Y MECTO UMC/IEeHHBbIX MeTOJ0B B
pPasBUTUM HayKh U TEXHUKHU.
[Ipuknagnoe I10. CtpykTypa
MaKeToB TIPUK/IaTHBIX
IIPOrPaMM.

IIK-

[Iporpammel pacyeTa pexxuMOB U
noteps PACTP, PATI, PTII.
MaremaTruueCcKue nakeTbl
MathCad, Matlab- Simulink,
PSCAD. MojenupoBaHue U

IIK-




Tema.
OCHOBHBIE BOIPOCHI

dopmupyemsie

(Comvoar™n

Bujp1 yueGHoM paboThl, BK/IHOYast
CaMOCTOATE/IbHYIO PadOTy CTY/|[eHTOB
H TPYAOEMKOCTH (B yacax)

Jlekiu
u

IIpakTu-
yeckKue
3aHATUA

Jlabopa-
TODHBIE
3aHSATUS

CamocTo-
ATe/bHast
pabora

006paboTKa HayuYHbIX JJaHHBIX B
cuctemax Excel u MathCAD.

TexHo/m0ruM UCIoab30BaHusI MS
Office, MathCAD, MAPLE,
AutoCAD, KOMIIAC, Elec-
tronic Workbench, Circuit Simu-
lator, MicroCAP. IIporpammHbIe
CpeJiCTBa /151 U3MEepPUTEe/TbHBIX
KOMIIJIEKCOB.

[MpuknagHoii mnaker Elektronics
Workbench. 3nemeHTbl /il BbI-
TIOJTHEHUST 3/IEKTPUUYECKUX CXEM.
Pacuer 51 MOJieJIMPOBaHue
TIPOL[ECCOB B 3JIEKTPUUECKUX
cxeMax.

IK-

[TpoBeneHue MMHUTAI[MOHHBIX
9KCTIePUMEHTOB C HCII0JIb30Ba-
HUEM BBIUMC/IUTEILHON TeXHUKU
Wcrionb3oBaHWe TPOrpaMMHOM
JIOKYMeHTal[usl.

IK-

[MpuknagHbie maketbl Mathcad u
SmathStudio. O6uast xapakre-
PUCTHKA BO3MOXKHOCTel. OCHOB-
Hble TPUHLIAIBI  BBITOTHEHUS
pacueToB. [IporpaMMupoBaHue B
MathCAD u SmathStudio.

IIK-

[IpuMeHeHre  TOMOIOrMYECKUX
METO/IOB K pacueTy IepexoHbIX
1poLleccoB. AJITOPUTMBI  MeTO-
JIOB KOHTYPHBIX U Y3/I0BBIX
ypaBHEHUM [Ji1 pacueta [Ju-
HaMHYeCKUX PEXUMOB 3/1eKTpHU-
YeCKOU CeTH.

PacueTbl KOMIeHcalMi peakTHB-
HOM MOLLIHOCTH U MIOTEPb.

IK-

Pacuet nepexogHbix TokoB K3 B
3/IeKTPUYEeCKOU CeTH.
Vcrnosib30BaHye CcTaHapTHBIX
rporpamm pacuera. Pacuer
TeXHOJIOTUUeCKUX NoTeph B
MPOEKTUPYEMOM CXeme
3/IeKTPOCHa0KeHUS.
Ncnosib3oBaHue nporpamm
PAITI, PTTI u POTII ans pacyera

IIK-




Bujp1 yueGHoM paboThl, BK/IHOYast
CaMoCTOSITe/TbHYI0 PadoTy CTYAeHTOB

@
g |
Ne = | €
g | E U TPYA0EeMKOCTh (B yacax)
I Tema. 2 s
=l s [Mpaktu- | Jlabopa-
/ OcHoBHBIe BOIPOCHI S || 3 Camocro-
& | | Jlexuu | uyeckuwe | TOpHbIE
mn e ! ATenbHast
& u 3aHATUSL | 3aHATHUS
pabora
| noreps . | | |
HTtoro | 16 | 14 41 |

CojepxaHue U CTPYKTYpa JUCHUIUIMHBI 110 3a04HO# (hopMe 00yueHHsI

v Bujb1 yueGHoO# paboThl, BK/IIOUas
2 £ . CaMOCTOATEeIbHYI0 PaloTy CTYAeHTOB
No T gE 3 U TPY/I0eMKOCTb (B yacax)
n/ o eMa. gEl & I[paktu- | Jlabopa-
. CHOBHbI€ BOIIPOCHI S E| % lexu | wecke TODHLIE CamocTo-
22| C K P ATe/IbHast
& = u 3aHATHS | 3aHATHUS paGora
[MpuknazgHoii naket Elektronics
Workbench. 3nementbl st
BBITIOJTHEHUSI  3/IEKTPUYECKUX
cxeMm. Pacuer W MopenupoBa-
HUE 3/IeKTPUUeCKUX CXeM U
CXeM aBTOMAaTHKHU.
[MpuknazgHeie naketsl Mathcad
u SmathStudio. O061jasi xapak-
TepUCTHKA BO3MOXXHOCTEM.
1. | OCHOBHBIE TIPUHLMMBI BbIMOJ- | TK-4 | 1 2 6 55
HeHUs pacueToB. [IpumeHeHue
TOTIOJIOTUYECKHUX METO/IOB K
pacueTy 3/1eKTPUYECKUX CXEeM.
ANropuTMbI METOZIOB KOHTYP-
HbIX U Y3/I0BbIX ypaBHeHHUM
JUTSI pacueTa pe>krMa 3J1eKTpHU-
yeckou ceTu. Pacuer TexHo-
JIOTUYECKUX T0Teph B CXeMe
3/IEKTPOCHA0XKEeHHSI.
KoHTpospHasi paboTa MK-4 | 1 4
Vtoro | 2 | &6 | 59 |

bapakuH

6 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecTiedeHHusI /Ijisi CAMOCTOATe/Ib-
HOM PadoThI 00yYaKOIUXCS M0 JUCHUTTHHE

6.1 MeTomnueckue yka3aHus (COOCTBeHHbIe pa3paboTKH)

1. A. B. Borgan, A. H. Cob6osnb, A.A. IlleBuenko, b. K. Llprankos, H. C.

PacueTr s/ekTpuueckux liereid ¢ mnomoiipio mnaketa MathCAD:



yue6.mmocobue / A. B. Borgan [u ap.]; mox o6, pea. A. B. borgan. — KpacHogap:
N3n-Bo OO0 «Kpon», 2017. — 114 c. ISBN 978-5-9909547-6-2
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Raschet_ehlektrich-

eskikh_cepei_s_pomoshchju_paketa. MATHCAD.pdf

2. A. B. borgan, A. H. Cob6ons, A.E. ¥YckoB, b. K. Ilpirankos, H. C.
Bapakun OcHoBbl paboTel B AutoCAD: yueb. mocobue / A. B. borgan [u ap.]; mog
obrr.pen. A. B. Borgan. — KpacHogap: N3a-Bo OO0 «Kpon», 2017. — 93 c. ISBN
978-5-9909547-5-5
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Osnovy_raboty_v_AUTOC
AD.pdf

6.2 YuebHast muTepaTypa [/l CaMOCTOSITe/TbHOW paboThl

1. MojienvipoBaHue B 371eKTpO3HepreTrke [37eKTPOHHBIN pecypc] : yuebGHoe
nocobue / A. @. Illatanos, V. H. BopotHukos, M. A. MacTenaHeHKO U JIp. —
Crasponosis: AI'PYC, 2014. — 140 c. - ISBN 978-5-9596-1059-3. - Pexxum fio-
ctyna: http://znanium.com/catalog/product/514263

2. ITnoxotHukoB, K.3. MeTozbl pa3paboTKu MaTeMaTHUeCKUX MOZesiel u
BBIUMC/IUTETLHBIN 3KCTIepUMeHT Ha 0a3e rmaketa Matlab : Kypc nekumii / K.O3.
[TnoxotHUKOB. - M. : COJIOH-IIp., 2017. - 628 c. - (bubnroreka cTyaeHTa). -
ISBN 978-5-91359-211-8. - Pexxum poctyma: http://znanium.com/catalog/
product/1015051

3. [lapunos, 1.K. NudopmaimoHHbie TexHoorud B ATTK [S1eKTpoHHbIN
pecypc] : OnekTponHbiii Kypc yiekimii / VI.K. lapunos, .H. BopotHukos, C.B.
AnukyeB, M.A. MacrenaHeHko. — CtaBporiosnb, 2014. - 107 c. - Pexxum fgocryrma:
http://znanium.com/catalog.php?bookinfo=514565

7 ®oH/] OLIEHOYHLIX CPeACTB /i1l MPOBeeHHs] TMPOMEKYTOUHOM ar-
TeCTalfu

7.1 IlepeueHb KOMIIeTeHI[UI C yKa3aHUeM 3TanoB ux ()opMHpOBaHMs B
npouecce oceoenusst OITIOII BO

Oraribl GOpMUPOBaHUs U TPOBEPKH YPOBHSI CPOPMHUPOBaH-
Howmep cemectpa* HOCTH KOMIIETEHL[MH 10 AUCLIUTIJIMHAM,
rnpakTukKam B nporjecce ocsoenus OITOIT BO

[TK-4 CriocobeH ocCy11ieCcTBSTh MPOEKTUPOBaHUe CUCTeM 3HeproobecrieueHust, 31eK-Tprudu-
Kal[y ¥ aBTOMAaTH3aluy /151 00BEKTOB CeIbCKOX03HCTBEHHOTO Ha3HaueHHsl

1 OnTyUMU3aIMsi CUCTEM SHEpProcHa0KeHust

1 Vcrionb3oBaHre KOMITbEOTEPHBIX MIPOrPaMM B MHXKEHEePHBIX
3a/jauax

1 ABTOMAaTH3MPOBaHHbIE CUCTEMBI YIPaB/IeHHs TEXHOJIOTUYe-
CKUMHU TpOL[ecCaMH

3 TexHonoruueckas (IpOeKTHO-TeXHOJOrMuecKasi) MpakTUKa




Howmep cemectpa*

Otanbl (HOPMHUPOBaHUS U IIPOBEPKH YPOBHS C(POPMHUPOBaH-

HOCTH KOMIeTeHLIU 10 AUCLUTUIMHAM,

rpakTHKaMm B riporiecce ocsoenus OITOIT BO

BN

[TpenaunioMHasi MpakTHUKa

[N

0O0THI

BeInosiHeHe 1 3alllyMTa BbITYCKHOM KBa/lu(UKaIMOHHOMN pa-

7.2 OnMcaHue NMoKa3aTe/ied U KpuTepueB OLeHUBAaHUA KOMIIeTeHIMA Ha
Pa3/IMUYHbIX 3Tanax ux opmMupoBaHus, onvcaHue MIKa/IbI OI[eHUBAHHUS

[Tnanupyemsble
pesyJibTaTbl OCBOEHUS
KOMITeTeHLIUU

YPOBEHL 0CBOeHUuA

HEY/I0B/IeTBOpU-
TeJIbHO
(MMHHMAbHBIN)

y[IOBIIETBO-
PUTEBbHO
(IOporoBbIit)

XOpOILO
(cpennmuit)

OTJINYHO
(BBICOKMIN)

O1leHOUYHOE
CpeZiCTBO

O Hd3HAUYeHHA

[TK-4 CriocobeH oCyI1ecTB/STh TPOEKTUPOBAaHKEe CHCTeM 3HeproobecreueHus, 1eKTpuduKaliy
Y aBTOMATH3al|H [I71s1 00 BEKTOB CeTbCKOXO3STHCTBEHHOT

3HaTh:

METOZMKY TIPOEKTH-
POBaHUs CUCTEM
3HeproobecrieueHus,
3/1IeKTPUPUKALIUU U
aBTOMAaTH3aLUU JJist
00BEKTOB CeJTbCKOXO-
35IICTBEHHOT0 Ha3Ha-
YeHUs].

YMmerts:

MIPOEKTHPOBATh CHU-
CTeM 3Heproobecrieue-
HUS, 1eKTpUUKaILIIN
Y aBTOMAaTH3aLUN JJIsI
00BEKTOB CETbCKOXO-
3SIICTBEHHOTO Ha3Ha-
YeHUsl.

Bagets:

HaBbIKAMU TIPOEKTHU-
pPOBaHUs CUCTEM
3HeproobecrieueHus,
leKTpUPUKal U
aBTOMaTW3alud  AJis
00BEKTOB  CETbCKOXO-
3SIICTBEHHOTO  Ha3Ha-
YeHUs].

CryzeHT f0-
MyCKaeT 3Ha-
YUTeAbHbIe
OLIMOKH U
oOHa-
pYy’KUBaeT
JIAIIb
Hava/IbHY10
CTeneHb
OpHeHTaluu
B MaTepuase

YpoBeHb
CTyZleHTa
HeJ|0CTa-
TOYHO BbI-
cok. [lo-
My CKarTCs
OIIMOKY 1
3aTpy/JHe-
HUS [IpU
W3/10’)KeHUU
Marepuasa

CryzeHT
OTHOCH-
TeJIbHO
TIOJTHO
OpHEeHTHUPY-
eTcs B
MaTepuae
Y OTBeYaeT
6e3 3arpy-
HEeHUM Npu
KOHTpOJIe
3HaHUM.
Homyckaet
He3Hauu-
TeJIbHOe
KOJIMYeCTBO
OIIMOOK.
CriocobeH
K BBITOJIHe-
HUIO CJIOXK-
HBIX 3a/ja-
HUU

CryneHt
cBOOOIHO
OpHEHTH-
pyeTcs B
MaTepua-
Jie ¥ OTBe-
yaet 6e3
3aTpy/He-
HUM.
Criocoben
K BBITIOJI-
HEHUIO
CJTO>KHBIX
3a/laHuM,
TIOCTaHOB-
Ke 11emei
1 BeIOOpE
MyTel Ux
peasn3a-
L[UH

3auet, TecT

7.3 TunoBble KOHTPOJIbHBbIE 33/JaHUA WIM WHbIe MaTepuha/ibl, He00xo-
AUMBIe /i OLleHKU 3HAHWUH, YMEHHM, HAaBbIKOB, XapaKTepPHU3YHOIUX 3Tallbl
(¢opmupoBanusa KkommnereHIMi B mpouecce oceoennsi OIIOITI BO

TecTbl
Ne209 (1)



Haﬁ,ﬂ[HTe COOTBETCTBUE AJIA TIMKTOIPpAMM 3JIEMEHTOB CXEMbI

a) b} E) r)

|l ]
1 (1) a) [1] coenuHsAoWwWMA y3en
2 (2) 6) [2] pe3ucTop
3 (3) B) [3] KoHAeHcaTop
4 (4)n [4] VHOYKTUBHOCTL
Ne210 (1)
Haﬁ,[[HTe COOTBETCTBUE AJIA TIMKTOIPpaMM HCTOUYHHKOB

a)

5 E) r)
= 0 8 @

1 (1) a) [1] WCTOYHMK NOCTOAHHOWM 34C

2 (2) 6) [2] MCTOYHMK MNOCTOAHHOIrO TOKa
3 (3) B) [3] WCTOYHMK NepeMeHHoN 3¢

4 (4)n [4] WCTOYHMK MEepeMeHHOro ToKa
Ne211 (1)

Haﬁ,qHTe cooTBEeTCTBUE ,[[JISI HI/IKTOFpaMM 3JIEMEeHTOB CXeMbI
a) &) E) ) o)
e I e T B

1 (1) a) [1] pe3ucTop

2 (2) 6) [2] KoHmeHcaTop

3 (3) B) [3] MHAYKTMBHOCTb
4 (4)n [4] noTeHumomeTp
5 (5) n) [5] TpaHchopmaTop
Ne212 (1)

HaiiuTe COOTBeTCTBHe i MUKTOTPAaMM TPHUOOPOB

a) 6) E) r) R

| |

= = [=y

1 (1) a) [1] mMynbTumeTp
2 (2) 6) [2] ocuwunnorpad
3 (3) B) [3] dyHKUMOHaNbHbIA FreHepaTop
4 (4)n [4] BOnLTMETP
5 (5) n) [5] amnepmeTp
Ne213 (1)

HaﬁﬂHTe COOTBETCTBHE [JIA TIMKTOIPaMM 3JIEMEHTOB CXEMBbI

a) 6) B) r)



*| 5

B

2|

1 (1) a)
2 (2) 6)
3 (3) B)
4 (4) 1)
Ne214 (1)

[1]
[2]
[3]
[4]

CKO/TIBKO JTMHUM MAaKCHMaIbHO MOYKHO MNpUCOeAHUTD

-]

@000

A W N R

1
2
3
4

Ne215 (1)

HI/IKTOFpaMMa o0bo3Hauaet

A W N =

Ne216 (1)

HI/IKTOFpaMMa obo3Hauaet

—

L=

A W N =

Ne217 (1)

O MYyAbTUMETP
O ocumnnorpacd
O amnepmeTp

@ (bYHKLMOHANbHBIN reHepaTop

@ MYAbTUMETP
O ocunnnorpad
O amnepmMeTp

O (bYHKLMOHANbHBIN reHepaTop

avon

LBYXMOSYNEPNOAHBIN BLINPAMUTENb
cBeToAMOA

TpaH3ucTop

K 3JIeMeHTy CXeMbl C MHUKTOrPaMMOMU

BbIBO/IbI Ha MUKTOrpamMMe ochusuiorpada o603HauarT

A

.-'-"'"-H-F-

'\—\_\_\_B

A W N -
NS
0O w >

Ne218 (1)

[1]
[2]
[3]
[4]

3asemieHune
CUMHXPOHM3auns
KaHan A
KaHan B



[Touemy moka3anusi mpubopoB Al 1 A2 UMEIOT pa3HbIN 3HAK

A W N =

A

O BAusieT BosibTMeTp V1

Al

V1

@ MONAPHOCTb NoAKAYeHUA A2 HeBepHas

O conpoTussieHns Al n A2 pasHble

O NoJIAPHOCTb NoakayYeHna Al HeBepHas
Ne252 (1)
YKakuTe Ha3HaueHue >/1eMEHTOB yInpaBJ/ieHUs OCLII/IJIJIOFpa(bOM

C
™ x\ ya -
/épand Ground (&
— [ime basze - Trigger
V50 =/ div_* ] | Edge  EE =|
(o = g
X position | 0.00 = | Lewvel
....................................................................... Bt | B K= - | B Ea
—Channel A —~Channel B
| 5wy = [ 5 wroiw =
Y position | .00 2 | ¥ positen”| 0.00 =
Ac|o|EEY & oER @
5
'
A B
1 (1) A (1] XaCLLITaG oTobparkaeMoro Hanps>KeHUs No KaHany
2 (2) B 2] I\B/IaCLLlTaG oTob6parkaeMoro Hanps>KeHUs No KaHany
3 (3) C (3] BpeMeHHoM MacliTab pa3BepTKU CMrHaNa Ha 3Kpa-
He
4 (4) D [4] BmA 3aBNCMMOCTM OTOBparkaeMbIX CUTHAJIOB
Nel67 (1)

CocTaBuTh MaTpully INEepBYK MaTpuLly HWHLWZEHLUI
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CKOJIbKO He3aBHCUMBIX KOHTYPOB B CXeMe

u A W N P

O00®O

Ne90 (1)
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CocTaBuTh MaTpULly BTOPYO MaTpuLly MHLMAeHLUN - N
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CocTaBUTb MaTpully COTNPOTUB/IEHUW Z [Ji1 CXEMBbl :
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Ne190 (2)

HaiiTu npaBwIbHYIO TOC/I€0BaTe/bHOCTb OIpe/ie/ieHUs] TOKOB BeTBel MaTPUYHbIM MeTOZ0M
KOHTYDHBIX YpaBHEHU, eCu

E — maTpuija s7c BeTBeli, Z — MaTpuLia CONPOTUB/IEHN! BeTBel, N — MaTpulja coeJUHEHUN
KOHTYpP-BeTBb, Ek - MaTpulia KOHTYPHBIX 37C,

Ik — MaTpuLia KOHTYPHBIX TOKOB, lv —MaTpulia TOKOB BETBel.

a) &) E) r)
Ll Ek=H*E T 1) Ek=H*E ' By = N*Z 1) Ek = N*E
2 Zk=H*Z*N 3 Zk=H*E*NT 23y Zk=HN*E*NT 3 Zk=H*Z*NT
3 Ik = Z*Ek 3 Ik = 2kl *Ek 3 [k = ZiL%Ek 3 Ik = Zk 1*Ek
) Iv = N*Ik 4 Iv = N*Ik ) Iv = NT* Ik ) Iv = NT* Ik

(oI )

@000

1
2
3
4

-

Ne191 (2)
Haiitn MPpaBHU/IBHYHO T10C/IeJOBATE/ILHOCTL OIpene/ieHrsaA TOKOB BeTBeu MdTPpHUYHbIM METOA0M

KOHTYPHBIX YpaBHEHUM, eC/u
E — maTpuija 5/c BeTBel, Z — MaTpulia CONMPOTUB/IeHHI BeTBel, N — MaTpuiia coeiMHeHUM

KOHTYp-BeTBb, EK - MaTpuija KOHTYPHBIX 3/C,
Ik — MaTpuLla KOHTYpPHBIX TOKOB, Iv — MaTpuliia TOKOB BETBE.

a) B) E) r)

1) Bk = N *E 1) Ek = N#E 1) Fk = N *E 1) Ek = N*E
3 Zk= N*Z*NT 2 Zk=N*Z*NT 2 Zk = N*Z#NT 2 Zk = H*Z#*NT
3 Ik = 2k HEK 3k = Z*Ek 3 [k = Zk1*E 3 Ik = Zk*Ek

4 Iy = NT* Ik $1 Iy = N*1Ik 1 Ty = NT* Ik 4 Iy = N* 1k

1 @a

2 O6s

3 OB

4 Or

7.4 Bonipocel K 3a4eTy

VH(popmaloHHbIe TeEXHOJOTHH B NMPUK/IaAHbIX 3agadax AITK.
Vicrionb30BaHue KOMIIBIOTEPOB /ISl pelleHus NPUKIIaJAHbIX 3a/au.
YucieHHbIe MeTO/bI peleHus AU(depeHManbHbIX YPaBHEHU.
TWroBbIe NporpaMMel pacueTa IoTepb, UX BO3MOKHOCTHU.
[TocTpoeHue TpexMepHBIX rpaHKOB.

[ToaroToBKa my0/IMKaLWiA U TIpe3eHTallU.

[TporpamMmmHbIi Komriiekc Matlab

Nk
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10.
11.
12.
13.
14.

15.

16.

17

25.
26.
27.

28

[TporpammHbIii Komrsiekc MathCAD

YHuBepcanbHasi iporpamma Electronics Workbench
[Iporpamma pacueta pexxumoB PACTP

Wcnonb3oBanue Microsoft Power Point jist mpe3eHTatjuii
TecTupytoiiyie CCTeMbI

BupTyanbHbie 1abopaTopun

Wcnons3oBanue Microsoft Excel s peltieHust NpyK/IagHbIX
MaTeMaTUYeCcKUX 3ajau

Vcnonb3oBanue Microsoft Word u Microsoft Equation anis
TO/ITOTOBKY TTyO/IMKALTHA.

BeiuriciieHre WHTerpasnoB B riporpamMmme Matlab

. Petienve auddepeHyanbHbIX ypaBHeHU B mporpaMme Mathcad
18.
19.
20.
21.
22.
23.
24,

OyHKIMU 711 paboThl C BEKTOPaMU W MaTpULIAMU

Buibl KOMIOIBIOTEPHBIE TEXHOIOTHM.
OKCIlepTHbIE CUCTEMBI.

ABTOpCKHE KOMITbIOTEPHbIe TeXHOJIOTUH.
Anroput™Mbel MozieTMpoBaHus 00beKTOB ATTK
KoMmribroTepHble TeXHOJIOTUU B MIPOEKTUPOBAHUU TeXHUYECKUX
00BEKTOB

KommbroTepHble TeXHOJIOTHUH AUCTAHI[MOHHOTO 00yUeHusl.
CTpyKTypHOe NpOeKTUPOBaHKe 1 TIPOrpaMMHUPOBaHUe

. TexHosoruu pa3paboTKH TpOEKTa C WCIOIh30BaHHEM ITPOrPaMMHOTO

obecrieueHus

29

7.4 Metoguueckye MaTepuasibl, onpeje/sonye npouejypbl oljeHuBa-
HMsl 3HAHUHN, YMEHHUM, HAaBBIKOB XapaKTepU3yOIUX 3Tanbl (opMUpoBaHUA

. [IporpammHOe obecrieueHre KOMITbIOTEPHBIX CUCTeM U TeXHOJIOTHH.

KOMIIeTeHIUM

Ony6/MKoBaHHbIE MeTOAWYECKHe MaTepuasibl, Orpefiesistoliye MpoLe yphbl

OLIeHKU 3HAaHWU, YMEHUMN U HaBBIKOB:

1. Ocekun C.B. Metoauueckre peKOMeHJAL[MU T10 TIpoLieAype OLleHWBaHUSA 3Ha-
HaBbIKOB, YMEHUI M OIbITa [AesTeJIbHOCTH, Ha 3Tanax (OpMUPOBaHUS

HHH,

KomreTeHImiA.-KyoI'AY .- KpacHogap, 2014.- 34 c.

2. TInKy6I'AY 2.5.1 «Teky1iuii KOHTPOJIb YCIIEBAEMOCTA M TIPOMEKyTOUHasl aT-

TeCTalyst 00yUaroIIUXCsi».

[Iporieaypa oljeHUBaHUA

TecToBbIe 3aJdHHsA:

OU"EHKa «OT/IMYHO» BBICTABJIAETCA IIPKU YCJIOBHUH TIPABHU/IBHOT'O OTBETA CTYyA€HTd HE

MeHee ueM Ha 75 % TeCTOBBIX 3a/laHUM.

PellieHre cuCTeM TMHENHBIX YPaBHEHUH B CTAHAAPTHBIX MTPOrpaMMax.

KoMIibroTepHbIe TEXHOIOTHH B ONTUMH3alMA peXXUMOB 00beKTOB ATTK.



OrjeHKa «XO0pOoLLIO0» BbICTaBJISAeTCS [PY yCJIOBUH NTPAaBU/IBHOTO OTBeTa CTyZeHTa He
MeHee yeM Ha 60 % TeCTOBBIX 3a/laHUM.

OLieHKa «y/I0BJIETBOPUTE/ILHO» BBICTABJIIeTCs TIPU YC/IOBUU [IPABUIBHOIO OTBeTa
cTyzeHTa He MeHee ueM Ha 40 %.

OLieHKa «Hey/10B/IeTBOPUTE/IbHO» BbICTABJISIETCS TIPY YCJIOBUM TIPAaBUJILHOIO OTBe-
Ta CTyJeHTa MeHee yeM Ha 30 % TeCTOBBIX 3aJjaHUM.

KpuTepuu oLieHKM Ha 3aueTe

O1ieHKa «3auTeHO» BbICTaB/sieTCss 00ydJaroieMycsi, KOTophIid 06/1a/iaeT Bce-
CTOPOHHUMH, CUCTEeMaTU3MPOBaHHBIMU U ITyOOKMMHU 3HAaHUSIMU MaTepuasa yue0-
HOW TIpOrpaMMbl, yMeeT CBOOOAHO BBITIONHATL 3a[aHusl, TpelyCMOTpeHHbIe yueb-
HOM MPOrpaMMOM, YCBOUJ/I OCHOBHYIO M O3HAKOMWJICS C [IOMOJIHUTEIBHOU JIUTepa-
TYpOH, peKOMeH/I0BaHHOH yueOHOM IMporpaMMOii.

O1ieHKa «3auTeHO» TaK)Ke BBICTABJISIETCSI 00yUaroIieMycsi, 0OHapyKUBIIIEMY
TOJIHOe 3HaHHWe MaTepuasiia yueOHOW TIporpamMMbl, YCHEIIHO BBIMOHSIOIEMY
TIpelyCMOTPeHHbIe yueOHOM MporpaMmoin 3a/jaHusi, yCBOUBIIIEMY MaTepHa OCHOB-
HOW JIMTepaTyphl, PeKOMEH/IOBAaHHOH yueOHOM MporpaMMoili W MpaBUIbHO TIpHUMe-
HAIOLEMY TeOpeThUeCKue TI0JIOXKeHHUs TPU PelleHrr MPAaKTUUYeCKUX BOMNPOCOB U
3afiau, B/aieroleMy HeoOX0JUMBIMM HaBbIKaM{ W TIpHeMaMU BBITIO/THEHUs TIPaK-
THUEeCKHX padoT.

O1ieHKa «3auTeHO» BBLICTABJISAETCS 00yuarolemMycs, KOTOPbIH IOKa3asa 3Ha-
HHEe OCHOBHOTO MarepHasia yueOHOU mporpaMmbl B 00beMe, JOCTaTOUHOM U Heob-
XOJIJUMBIM /11 Aa/ibHelield yueObl U TIPeACTOsIIel pabOThl 110 CITelUaJbHOCTH,
CTIPaBUWJICS C BBITIOJTHEHWEM 3ajlaHHM, TIpe/lyCMOTPEHHbIX y4ue0-HOMW MporpaMMoH,
3HaKOM C OCHOBHOMU JIUTepaTypOM, peKOMeHJOBaHHOM yueOHOI mporpamMmMoii. Kak
TIPaBWIO, OLIEHKA «3aUTeHO» BBICTAB/ISIETCS OOYYaroIeMycsi, [OMyCTUBIIEMY
TIOTPEIIHOCTY B OTBeTaxX Ha 5K3aMeHe WJ/IW BbITIOJTHEHWU SK3aMeHal[MOHHbIX 3ajja-
HUM, HO 00saziaroIieMy HeoOXOJUMBIMU 3HAHUSIMU T10/] PYKOBO/ICTBOM TIperofia-
BaTesisg [Jisl YCTPAaHEHHWs 3TUX TMOTPELIHOCTeN, HapyllalrlieMy Moc/aeoBaTe/b-
HOCTb B U3/I0KEHUM yueOHOTO MaTeprasa U UCIbIThIBAIOIeMY 3aTPyAHeHUs MpU
BBITIOJTHEHUH TTPAKTHUYEeCKUX PaboT.

O1jeHKa «He3auTeHO» BBICTABJISIeTCS 00yUaroIeMycsi, He 3HaloIleMy OCHOB-
HOW YaCTW MaTepuasia yueOHOW TPOrpaMMbI, JOMYCKAIOIeMy TPUHIUITHATbHbIE
OLIMOKU B BBITIOJIHEHWU TIpeZlyCMOTPeHHbIX ydeOHOM TiporpamMmoi 3ajjaHui,
HeyBepeHHO C OOMbIIMMHU 3aTpPyJHEHUSIMU BBLITIOTHSIOIIEMY TpaKTHUYecKue pa-
6oThl. Kak mpaBusio, olleHKa «He3auTeHO» BBICTAB/SETCS O0ydJarommeMycsi, KOTo-
pbili He MOXXeT TIPOZO/DKUThL OOyueHHe WM TIPUCTYNUTh K JeATelbHOCTH TI0
CTIeLIMaIbHOCTU 0e3 JIOTIOTHUATETbHBIX 3aHATHM 10 COOTBETCTBYIOIIEN AUCIIUILIN-
He.

8 IlepeyeHb OCHOBHOM U AOTIO/THUTE/TbHOM YUeOHOU JIMTepaTyphbl

OcHoBHasi yueOHasi 1MTepaTypa



1 MopenvpoBaHue B 2JIeKTpO3HepreTHKe [DIeKTPOHHBIN pecypc] : yuebHoe
rocobue / A. @. [llatanos, 1. H. BopoTHukoB, M. A. MacTremnaHeHKO U Jp. —
Craspornonb: AI'PYC, 2014. — 140 c. - ISBN 978-5-9596-1059-3. - Pexxum n0-
ctyna: http://znanium.com/catalog/product/514263

2 ITnoxotHUKOB, K.O. MeTo/p! pa3paboTKu MaTeMaTHUeCKHUX MoZieiel 1
BBIUMC/TUTE/TbHBIA SKCIIEPUMEHT Ha 6a3e rmakera Matlab : kypc yekimii / K.O.
[TnoxoTHUKOB. - M. : COJIOH-IIp., 2017. - 628 c. - (bubnuoTteka cTyaeHTa). -
ISBN 978-5-91359-211-8. - Pexxum poctyma: http://znanium.com/catalog/
product/1015051

3. lllapunog, 1.K. MHdbopmaliroHHble TexHoM0rHuY B ATTK [D1eKTpoHHbIM
pecypc] : OnektponHsbii Kypc jiekimii / VI.K. lapunos, .H. BopotHukos, C.B.
AnukyeB, M.A. MacrenaHeHko. — Crasporosns, 2014. - 107 c. - Pexxum focryma:
http://znanium.com/catalog.php?bookinfo=514565

Jlono/iHUTe/IbHAA yueOHas JuTeparypa

1 Kypuenko H. FO. K93 AutoCAD. ba3oBslii Kypc : yueb.rmocobue / H. HO.
Kypuenko. — KpacHogap : Ky6I'AY, 2017. — 177 c. ISBN 978-5-00097-546-6

Pesxxum poctyma: https://edu.kubsau.ru/file.php/124/V_rabote_Ucheb-

noe_posobie_ AutoCAD_Kurchenko_N_JU_390400_v1_.PDF

2 TI'ypuHa, Y. A. b opMal[OHHbIe TEXHOJIOTHUH B 3/IeKTPOCHA0KeHUH
[Dn1eKTpoHHBIM pecypc] : yueOHO-MeTo[uuecKoe ocobue /1Jist BBITIO/IHEeHUsI J1abo-
paTopHbIX paboT mno aucuurMHe «HbOpMal[OHHbIE TEXHOJIOTHUH B 3/1I€KTPO-
CHaOXKeHUMW» Il CTyZIeHTOB crieriuaibHOCTH 140211 «DnekTpocHabxxeHue» / N.
A. I'ypuHa. — OJIeKTpOH.TeKCTOBbIe faHHble. — Yepkecck : CeBepo-KaBka3sckas
rocyapCTBeHHasi T'yMaHUTapHO-TeXHOJIornyeckas akagemus, 2014. — 34 c. —
2227-8397. Pexxum foctyma: http://www.iprbookshop.ru/27198.html

9 Ilepeuens pecypcoB MH()OPMAIMOHHO-TEIEKOMMYHHKAIHOHHON CeTH
«IHTepHeT»

TlepeyeHb 3/1eKTPOHHO-0HO/THOTEYHBIX CHCTEM:

Ne HaumeHnoBaHue TemaTuka CcbuiKa
1 Znanium.com YuupepcaneHas | https://znanium.com/
2 IPRbook YuusepcanbHas | http://
www.iprbookshop.ru/
3 O6pasoBaresbHbiil mopran Kyol'AY | Yuusepcanphas | https://edu.kubsau.ru/

WHdopmalioHHO-Te/1IeKOMMYHHKALMOHHbIE peCyPChl ceTh «VIHTepHeT»:
- http://msfo-practice.ru/ - anekTpoHHbIN XypHan «MC®PO Ha pakTUKe»
- http://www.msfofm.ru/ - 3/1eKTpOHHBIM XKYpHAaI

10 MeToguueckne yKa3aHHs /i1 00yYalOI[UXCS IO OCBOEHHIO [HC-
HUITHHBI



1. A. B. Borgan, A. H. Cobonb, A.A. IlleBuenko, b. K. L{pirankos, H. C.
bapakux PacueTr ssekTpuueckux leneid ¢ nomomipio mnaketa MathCAD:
yueb.mocobue / A. B. borgan [u gp.]; oz o6mi. pea. A. B. Boraan. — KpacHogap:
N3n-Bo OO0 «Kpohn», 2017. — 114 c. ISBN 978-5-9909547-6-2

https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Raschet_ehlektrich-
eskikh_cepei_s_pomoshchju_paketa. MATHCAD.pdf

2. A. B. borgan, A. H. Cobosb, A.E. YckoB, b. K. Ilpirankos, H. C.
bapakuH OcHoBbl paboTbl B AutoCAD: yue6. mocobue / A. B. Borgan [u ap.]; riox
obrmr.pen. A. B. borgan. — KpacHogap: N3a-Bo OO0 «Kpon», 2017. — 93 c. ISBN
978-5-9909547-5-5

https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Os-
novy_raboty_v_AUTOCAD.pdf

11 ITepevyens MHGOPMALUMOHHBIX TE€XHOJIO0TUH, UCII0/Ib3yeMbIX MPH 0CY-
I[eCTB/IeHUU 00pa3oBaTe/IbHOr0 Mpoljecca mo AUCLHUIUIAHE, BK/IOUas mepe-
YyeHb [IPOrPaMMHOTr0 obecreueHUs: U HH(OPMALHOHHBIX CTIPABOYHBIX CHCTEM

WHdbopMal[MoHHbIe TEXHOJIOTHH, UCTI0/Ib3yeMble IPHU 0CyIlleCTBIeHUU 06pa3o-
BaTe/bHOTO TIPOL{ecca 0 AUCLUIIIMHE TI03BOJISTIOT: 00ecreunTh B3auMO/IeliCTBHe
MeX/ly Y4aCTHUKaMH 00pa30oBaTe/IbHOTO TIPOL[ecca, B TOM UHC/Ie CHHXPOHHOE U
(W11) aCMHXPOHHOE B3auMO/ielicTBUe MoCcpeiCTBOM ceTH "MHTepHeT"; hUKCHUpo-
BaTh X0/] 00pa3oBaTe/bHOrO TIPoLiecca, pe3y/bTaToB MPOMeKYTOUHOM aTTeCTaljuu
TI0 JUCIUTIMHE W Pe3y/bTaTOB OCBOEHUSI 00pa30BaTe/IbHOM ITPOrPaMMbI; OPTaHK-
30BaTh Mporiecc 06pa3oBaHUs MyTeM BH3yaau3alvy U3ydaeMoi HHhOpMaIiH T10-
CpeCTBOM HMCII0/Tb30BaHUSI MPe3eHTal[MOHHbIX TEXHO/IOTUM; KOHTPOJIUPOBATh
pe3y/ibTaThl 00yUeHHsT Ha OCHOBE KOMITbIOTEPHOTO TeCTHPOBaHUSI.

11.1 Ilepeuens nunen3uonHoro I10

Ne | HammeHoBaHue Kpartkoe onucanue
Microsoft Windows OrnepallioHHas cucTeMa

2 | Microsoft Office (Bkitouaer Word, Ex- | [TakeT 0dHCHBIX NPUIOKEHUM
cel, PowerPoint)

11.2 Tlepeuensb npodeccHoHATBHBIX 0a3 AAHHBIX U HH(POPMALMOHHBIX
CIPaBOYHBIX CUCTEM

Ne HanmeHoBaHue Temartuka ONEeKTPOHHBIN ajpec
1 lapanT IIpaBoBas https://www.garant.ru/
2 KoHcysibTaHT [TpaBoBas https://www.consultant.ru/
3 HayuHasi a/eKTpoHHasi | YHUBepcasbHast https://elibrary.ru/
6ubsmoreka eLibrary

11.3 Joctyn K cetu UHTEepHET



Hoctyn K cet IHTepHeT, AOCTYI B 3/1eKTPOHHYIO WH(POPMaI[MOHHO-00pa-
30BaTeJIbHYIO CpeJly YHUBEPCUTeTa.

12 MaTepua/ibHO-TeXHUUECKOe o0ecreueHre A OOyUeHHs IO [JHC-
IUITAHE
[TnaHvpyeMble MIOMeITeHUs J1sl IPOBeIeHHsT BCeX BUIOB YUeOHOH /ieaTeTlbHOCTH

Ne
n/n

Haumenosanue
yueOHBIX Ipesme-
TOB, KYPCOB, /IUC-

LUIIMH (MOAY-

Jieit), IpaKTUKH,

VHBIX BU/IOB
yuebOHOH fesiTesb-

HOCTH, TIpey-

HavmeHoBaHMe TIOMeIIeHUI /1J1s1 TPOBe/IeHHs BCeX BU/[0B yueOHOM

JleATe/IbHOCTH, TIpeJyCMOTPEHHOM yueOHBIM I171aHOM, B TOM UHC/Ie

TIOMeTLeHHsI /TSI CAMOCTOSITe/TbHON paboThl, C yKa3aHWeM TepevHs

OCHOBHOT0 000py/j0BaHusl, yueOHO-Har/IsiiHBIX T0COOMH 1 UCIIONb-
3yeMoro TporpaMMHOTr0 00ecrieueHust

Appec (MecTorosnoxe-
HYe) OMeLLeHUN JJ1st
TIPOBe/IeHUsI BCEX BU-
JIOB YueOHOM fiesiTesTb-

HOCTH, TIPelyCMOTpeH-
HOW yueOHBIM TJIAaHOM
(B cilyyae peanu3auyu

obpa3oBareyibHOM

TIPOTPaMMEbI B CeTeBOM

CMOTPEHHBIX (hopme /10TI0/THUTETEHO
yueOHbIM I/TaHOM yKa3bIBaeTCsi HalMeHO-
obpa3oBaTe/bHOM BaHUe OpraHu3aliy, C

TIpOrpaMMbl KOTOpOH 3aK/t0ueH

JIOTOBOD)
1 | KomnberoTepHble ITomerjenre No2 3J1, nocagounbix Mmect — 100; romags — 350044, KpacHopap-
TEXHOJIOTHH B Ha- | 129,6KB.M yueOHast ayJUTOPUS [Jis IPOBe/IeHNsT yueOHBIX 3aHATHH. | CKU Kpai, r. Kpac-
yke u ATTIK crienvan3vpoBaHHas Meberb(yuebHas [ocKa, yuebHast Mebesnb); | HOZap, yi1. um. Kamm-

TeXHUUeCKHe cpefcTBa 00yueHusi, HAOOPbI IEMOHCTPALIMOHHOTO
06opy1oBaHMs M yueOHO-HaTJISIIHBIX TTOCoOMi (HOYTOYK, MpOeK-
TOp, 9KpaH);
nporpammHoe obecrieueHrie: Windows, Office.

IMomerienre Ne010 300, noujaas — 82,6KB.M; MOCaZ0YHBIX MECT
— 25; yuebHast ayAUTOpPUS [/ IPOBe/IeHNsl YUeOHbIX 3aHATUN
sabopaTopHoe 000pyj0BaHHe
(mkad 1abopaToOpHBIA — 2 WIT.;);

TeXHWYEeCKHe Cpe/iCTBa 00yueHus
(okpaH — 1 1iT.;
npoektop — 1 mrT.;

KOMITBIOTep MepCOHaIbHbIN — 26 1IT.);

JOCTyN K ceTy «/IHTepHeT»;

JOCTYTI B 3JIEKTPOHHYIO MH(OPMaLIMOHHO-06pa30BaTeNbHYIO Cpeay
YHUBEPCHUTETA,;
crneljuanM3upoBaHHas Mebenb(yuebHas focka, yuebHas Mebesb).

ITomerjenue Ne205 3J1, nocafouHbIX MeCT — 28; ruiomazb —
87,3KB.M; TIOMeIlleHUe /IJisi CAMOCTOSATE/TLHOM PaboThI 00yUaroIMX-
oL
TeXHUUEeCKHe Cpe/iCTBa 00yueHus
(mpuHTEp — 1 1mT,;
3KpaH — 1 wr,;
ceteBoe 0bopyzioBaHre — 1 IMIT.;

KOMIbIOTEp MepCOHAIbHBIN — 14 1IT.);

Hoctyn K cetu «/HTepHeT»;

HocTyn B 37I€EKTPOHHYI0 00pa30BaTeNbHYIO Cpelly YHUBEPCUTETa;

HUHa, 13




nporpamMmMHoe obecrieuenue: Windows, Office COMPAS-3D
crieLaM3vpoBaHHas Mebesb(yuebHast Mebesb).




	Расчет переходных токов КЗ в электрической сети. Использование стандартных программ расчета. Расчет технологических потерь в проектируемой схеме электроснабжения. Использование программ РАП, РТП и РЭТП для расчета потерь .
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