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1 ]_Ie.]'lb H 3a1a494 OCBOCHUA JUCIIUIIINHBI

Heabwo ocBoeHuss aucuuiiiuHbl «lcronp30BaHNEe KOMIBIOTEPHBIX IPO-
rpaMM B MHXXEHEPHBIX pacueTax» SIBISETCS (OPMUPOBAHUE KOMIUIEKCA 3HAHUM O
NPUHLIMIIAX BHIIOJHEHUS! MHKEHEPHBIX pacyeToB Ha DBM B NpoeKTHpOBaHUM CO-
BPEMEHHBIX CHUCTEM 3JIEKTPOOOOPYIOBAHUS, MPUMEHSEMOr0 B TEXHOJOTHYECKHX
npolueccax c-X Ipou3BOJCTBaA.

3agauyu AUCUMIIMHBI:

—Br100p nporpaMMHOro odecrnedeHus A pacdyeTa 3aaad Mo 3Heprooodec-
NEYEHHUIO, SJIEKTPU(PUKALIMU U aBTOMATU3ALUU JIJIs1 OOBEKTOB CEIBCKOX03IMCTBEH-
HOT'O Ha3HAYEHUS

—Pacyer Ha OBM pexuMHBIX HapaMeTpoB 3JIEKTPOOOOPYIOBaHUS IpHU
MPOEKTUPOBAHUU CUCTEM IHEProoOecredeHusi, MEeKTpuUKaIuu 00BHEKTOB Celb-
CKOXO3AMCTBEHHOT'O HA3HAYCHUS

—IIpumeHeHne crienMalIn3upOBaHHBIX Nporpamm mit OBM i ananmsa
CTAaTUYECKUX U JUHAMUYECKUX PEKHUMOB 3JIEKTPOOOOPYI0BaHUS AJIi MHXKEHEPHO-
ro obecrieyeHus MPOU3BOJCTBA, XPAHEHUS U NMEPEPaOOTKH CEIbCKOXO035HCTBEHHON
OPOAYKIINH

2 llepeyeHb IUIAHUPYEMBIX pPe3yJbTATOB O0y4eHHs MO JAUCHUILIHHE,
COOTHECEHHBIX € IUIAaHUPYeMbIMH pedyabTaramu ocsoenust OIIOII BO

B pe3yibraTe 0CBOCHUS TUCHMILIMHBI (DOPMUPYIOTCH CJIEAYIOIIHE KOM-
NeTeHIUu:

[TKC-4 - Cnoco0OeH oCyIIeCTBIATh MPOCKTUPOBAHUE CUCTEM dHEpProoodecrie-
YeHUSI, DNIEKTpUPHUKAIIMKA U aBTOMATU3AIMH [T O0BEKTOB CEITbCKOXO03IMCTBEHHO-
IO Ha3HAYEHUS

3 Mecto qucuumiunsl B ctpykrype OIIOII BO

«Mcnonb30BaHNE KOMIBIOTEPHBIX MPOrPAMM B MHXKEHEPHBIX pacyeTax» siB-
asiercst pucuuruinHo mo BeIOOpy OITOII BO moarotoBku o0ydaroniuxcst o
HarpasieHuto 35.04.06 ArpourkeHepusi, HapaBIeHHOCTh (TIpoduiib) «IIEKTpo-
TEXHOJIOTUU U IJIEKTPOOOOPYTOBAHUE



4 OobeM qucHUILUIHHGI (72 Jaca, 2 3a4eTHBIC STMHUIIBI)

Bunpl yueOHoli paboThI

O0OBeM, yacoB

OuHas 3aouHas
KonrakTHasi padora 31 9
B TOM YHCIIE:
- ayJUTOpHA 110 BUJIaM y4eOHBIX 3aHATHI 30 8
- JIEKIIUHA 16 2
- IIPaKTHYECKUE 14 6
- J1abopaTopHBIC - -
- BHEAyIMTOpHAas 1 1
- 3a4eT 1 1
- JK3aMEeH - -
CamocrosiTesibHast padoTa a1 63
B TOM YHCJIC:
- KypCOBOW MPOEKT - -
- IIPOYHXE BHUJIBI CAMOCTOSTEILHON PaOOTHI 41 63
HUToro no aucuuniuHe 72 72

5 Coaeprxkanue TUCUMILTHHBI

ITo ntoram I/I3yqaeM0171 JAUCHUIIIIMHBI CTYACHTBI CAAIOT 3a4CT.

Jucnumnaa uzyvaercs Ha 1 kypce, B 1 cemectpe.

Conep:kanue ¥ CTPYKTYpPa IMCHUILIMHBI 10 0YHOH (popMe 00ydeHUs

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYI0 Pad0OTy CTYACHTOB

2]
I
Ne = 2| =
T SE|S 1 TPYAOEMKOCTb (B 4acax)
1 eMa. g5 [paktu- | JlaGopa-
/ OCHOBHBIE BOTIPOCHI § 2 3 Camocro-
2S5l Jlek- YECKUe TOpPHbIE
n S ATeJIbHAs
& 2 1007051 3aHATUS | 3aHATHUA
pabora
Kparkuii wucropudeckuii o4epk
pa3BUTHUs KOMITBIOTEPHOU
TEXHOJIOTHH TUTSt peteHus
1 | MHKEHEPHBIX  3ajad. Pone wm | TIKC 1 5 )
MECTO YHCJIEHHBIX METOJ0B B | -4
Hay4YHO-TEXHUYECKOM IpPOTpecce.
[Mpuknagnoe I10. Crpykrypa
MAKETOB MPUKIIAJIHBIX POTrPaMM.
MaremaTnyecKkue makeThbl
MathCad, Matlab- Simulink, [IKC
2 | PSCAD, Mathematica. 4 |1 2 2 5
CrarucTuueckue nakeTsbl.
MopenupoBanue u 00paboTKa




Tema.
OCHOBHBIE BOITPOCHI

dopMupyemsbie
KOMIIeTEeHII U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

[Ipaktu- | Jlabopa-
Jlek- YECKHUeE TOpPHBIE
1007071 3aHATUSA | 3aHATHSA

CamocTo-
sITeJIbHAs
paborta

HaY4YHbIX JaHHBIX B cucreMax
Excel u MathCAD.

KomnbroTepu3ariysi “3MEepHUTEIIb-
HOM amnmaparypsl; BUPTYaJIbHbBIE
ocutorpadsl, GUKCUpYIOIAs U
M3MEpUTEINIbHAS anmnaparypa;
Cpe/CTBa JIUarHOCTHKH, 3allIUThI
U yIIpaBJICHUS, MOOWIIbHAS U TIe-
peHocHas TexHuka. [Iporpamm-
HBIC CPEJICTBA TSI U3MEPUTEIIb-
HBIX KOMIUICKCOB.

IKC

[Mpuknanuoit maker Elektronics
Workbench. DnemeHTsl 111 BbI-
MOJIHEHHSI DIICKTPHUECKUX CXEM.
Pacuer W MOIEIMPOBAHHME DIIEK-
TPUYECKUX CXEM U CXEM aBTOMa-
THKH.

IIKC

HpOBCI{eHI/IC UMHUTAaIlMOHHBIX
IKCIIEPUMEHTOB C UCIIOJIb30BaHU-
€M BBIUHCIMTEIBHOM TEXHHUKHU
[IporpaMmHas JOKyMEHTAlUsI U
pa3paboTka MPHUKIAAHBIX IPO-
rpaMm

IIKC

[Mpuknanueie makersr Mathcad u
SmathStudio. O6mias xapakrepu-
CTHKa BO3MOKHOCTEH. OCHOBHBIE
NPUHIUIBL  BBIOJHEHUS pacye-
ToB.  IIporpammupoBanue B
MathCAD u SmathStudio.

IIKC

[IpumeHeHne  TOMOJOTHYECKUX
METOJIOB K pacyery 3JIEKTpUuye-
CKMX CXeM. AJTOPUTMBI METOJ0B
KOHTYPHBIX H Y3JIOBBIX YypaBHE-
HUAW JUIs pacyeTra pexuMa dJIeK-
Tpuueckon cetu. Pacuer TOKOB u
HaIlpSDKEHUM B CXEMax € MCTOY-
HHKaMHU TOKa.

IKC

Pacuer TOKOB KOpOTKOrO
3aMbIKaHUs B JJIEKTPUYECKON
cetu. [Ipumepsl npumMeHeHUs
YHCJIEHHBIX METOJIOB pacyerTa.
Pacuer TexHOIOrHYECKUX OTEPH
B IIPOEKTUPYEMOI cXeMe
aMeKTpocHaOKeHus. THUTTOBbIC
CIOCOOB!I YMEHBIIIEHUS MOTEPb.

IKC




° Buasbl yue6Hoi1 padoThl, BKIOYAS
No E = CaMOCTOSITEJIbHYI0 PadoTy CTY/IeHTOB
- s g = U TPYAOEMKOCTD (B 4acax)
I Tema. 23 2
=5 = [Ipaktu- | Jlabopa-
/ OCHOBHBIE BOITPOCHI S 23 Camocro-
2SO Jlexk- YECKUe TOPHBIE
| &2 STeJIbHAS
g U 3aHATHUS | 3aHATHS
S pabora
| Hroro | 16 | 14 | 41
Conep:kanue ¥ CTPYKTYpPa QMCHHUIIMHBI 110 3204HO dopme 00yueHust
° Buabl yueOHo# padoThbl, BRIKOYAS
E = CAMOCTOSITEJILHYI0 Pa00Ty CTYJA€HTOB
Ne Tema g 2 g U TPYA0EMKOCTH (B 4acax)
Ma. )
/ 0 i [Ipaktu- | Jlabopa-
CHOBHBIE BOTIPOCHI S 2|5 CamocTo-
1| 2SO YEeCcKue TOpPHBIE
=3 Jlexuun ATeJIbHAs
g 3aHATUS | 3aHATUA
S pabora
IMpuknagnoit maker Elektronics
Workbench. Dnementsr s
BBITIOTHEHUST  DJIEKTPUUYECKUX
cxem. Pacuer u MoaennpoBanue
ANEKTPUYECKUX CXEM U CXEeM
ABTOMATHUKH.
IMpuknagueie maketsl Mathcad
u SmathStudio. OGras xapak-
TepUCTUKA BO3MOKHOCTEH. Oc-
[KC-
1. | HOBHbIC NPUHIMIbL BBIIONHE- |, 1 2 6 55
Hus pacuetoB. [IpumeHenwue
TOMOJIOTHYECKUX  METO/IOB K
pacyeTy 3IEKTPUYECKUX CXEM.
ANTOPUTMBI METOJOB KOHTYP-
HBIX W Y3JIOBBIX YPaBHEHUH IJIs
pacuera pexuma 3JIeKTpUye-
CcKoM ceru. Pacuer TexHOJIOrU-
YECKUX TOTEPh B CXEME DJIeK-
TPOCHA0KEHHUSI.
[KC-
KontponrsHas pabora 4 1 4
| Hroro 2 | 6 | 59

bapakun

6 IlepeueHb yueOHO-METOAMYECKOT0 o0eceueHHsI IJIsl CAMOCTOSITe b~
HOM padoThI 00YYAOIIUXCS MO IUCHUILIIINHE

6.1 Metoauyeckue ykazaHus (COOCTBEHHbIE pa3pabOTKH)

1. A. B. borgan, A. H. Co6onp, A.A. llleBueuko, b. K. Ilprankos, H. C.

Pacuer smekTpuueckux meneit ¢ momompbio makera MathCAD:

yuae0.mocodue / A. B. borman [u ap.]; mox o6m. pea. A. B. bornan. — Kpacnomap:

Uz n-Bo

00O  «Kpon»,

2017.

114

C.

ISBN  978-5-9909547-6-2




https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie. Raschet ehlektricheskikh
cepei_s pomoshchju_paketa MATHCAD.pdf

2. A. B. borman, A. H. Co6ons, A.E. Yckos, b. K. Ilsrankos, H. C.
bapakun OcHoBel paboTsl B AutoCAD: yue0. mocodue / A. B. boraaun [u np.]; mox
obmr.pea. A. B. bornan. — Kpacuogap: M3a-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 YaeOHas muTeparypa Il CaMOCTOATEILHON pabOThI

1. MogenupoBaHue B 3JIEKTPOIHEPTETHKE [ DIEKTPOHHBINA pecypc] : yueo-
Hoe mocobwue / A. @. [llaranos, M. H. Bopotaukos, M. A. MacTtenaneHko u ap. —
CraBpomnonib: ATPYC, 2014. — 140 c. - ISBN 978-5-9596-1059-3. - Pexxum nocty-
na: http://znanium.com/catalog/product/514263

2. TlmoxotHmkoB, K.O. MeTonabl pa3paboTKu MaTeMaTHUYECKUX MOJIEICH 1

BBIYUCIIUTEIBHBIN SKCIEPUMEHT Ha 0a3e makera Matlab : kypc nexuwmii / K.3. Ilno-
xoTHHKOB. - M. : COJIOH-IIp., 2017. - 628 c. - (bubnuoteka ctymenta). - ISBN
978-5-91359-211-8. - Pexxum nocTyma:
http://znanium.com/catalog/product/1015051

3. lllapumnos, N.K. Uudopmarmonnsie Texnonoruu B AITK [DnexkTpoHHBIN
pecypc] : Dnexkrponnsiii kypce aekuuii / ML.K. Illapunos, U.H. Bopotuukos, C.B.
AnukyeB, M.A. Mactenanenko. — CtaBponoiib, 2014. - 107 c. - Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=514565

7 @OoH OLEHOYHBIX CPeICTB /Jsl NMPOBeAeHHUs] MPOMEXKYTOUYHOH aTTe-
CTaluHu

7.1 IlepeyeHb KoMINEeTEeHUMI ¢ YKa3aHHEM ITanoB uX (OPMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

Otansl GOPMHUPOBAHUS U TPOBEPKHU YPOBHS c(HhOPMUPOBAHHO-
Howmep cemectpa™ CTH KOMIIETEHIIMH M0 JUCIUTUINHAM,
npakTukam B nporuecce ocsoenus OIIOIT BO

[IKC-4 CrnocoOeH OCYIIECTBISATh MPOCKTUPOBAHHE CHUCTEM DSHEProoOecredeHus], dJeK-
TpUUKAIMU 1 AaBTOMATU3AIMU 7151 00BEKTOB CETbCKOX031iCTBEHHOT0 Ha3HAUCHUS

1 OnTumu3anus CUCTEM SHEProCHA0KEHHUS

1 Hcnonb30BaHre KOMIBIOTEPHBIX TPOTPAMM B HHKEHEPHBIX
3ajJa4ax

1 ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPaBIEHUS TEXHOJIOTHYE-
CKHMMH ITpoLIecCaMu

3 TexHonornuyeckas (IPOEKTHO-TEXHOJOTHYECKas!) MPaKTUKa

4 ITpenaumniomHas npakTuKa

4 BrimotHeHME ¥ 3a1UTa BRITYCKHOW KBaTH(UKAITMOHHON pa-



https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Raschet_ehlektricheskikh_cepei_s_pomoshchju_paketa_MATHCAD.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Raschet_ehlektricheskikh_cepei_s_pomoshchju_paketa_MATHCAD.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Osnovy_raboty_v_AUTOCAD.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Osnovy_raboty_v_AUTOCAD.pdf
http://znanium.com/catalog/product/514263
http://znanium.com/catalog/product/1015051
http://znanium.com/catalog.php?bookinfo=514565

Howmep cemectpa™

CTH KOMHCTGHL{I/Iﬁ 10 AUCHUIIJIIMHAM,

Otansl OpMHUPOBAHUS U IPOBEPKHU YPOBHs c(HOPMUPOBAHHO-

npakTukam B npouecce ocsoenus: OI1IOIT BO

| Gothl

7.2 Onucanne nokasartejie u KPUTECPUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha
PA3JINYIHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMHCAaHHUEC IIKAJIbI OIICHUBAHUSA

IInanupyemslie pe3ysbTaThl

OCBOCHUS KOMIICTCHI WU

YpoBeHb 0CBOEHUS

HEYJIOBJIETBOPH-
TENBHO
(MUHUMATHHBIN)

YIIOBIIETBO-
PUTEIBEHO
(TIOpOTOBBIIT)

XOPOIIO
(cpemunit)

OTJIMYHO
(BBICOKHIA)

OueHou-
HOE
CPEICTBO

[TKC-4 CriocobeH ocyiecT

JIATH IPOCKTUPOBAHUE CUCTEM

1 aBTOMAaTUu3aluun AJid 00BEKTOB CEIILCKOXO3IMCTBEHHOI0 Ha3HAUCHUS

sHEproodecnedeHus, IEKTPUDHUKAITIN

3HaTh:

- METOJIUKY TTPOCKTUPO-
BaHHS CCTEM DHEPIo-
o0ecrnieyeHusl, AEeKTPU-
(duKau 1 aBTOMaTH3a-
LIUH JJISI OOBEKTOB CEJIb-
CKOXO03SCTBEHHOTO
Ha3HA4YCHUS.

VYMeTh:

- POEKTUPOBATH CUCTEM
SHEProoodecneueHus,
ANIEKTpU(UKALUY U aBTO-
MaTHU3alMH I 00HEKTOB
CEIILCKOXO03SMCTBCHHOT'O
Ha3HAYCHUS.

BraneTs:

- HaBBIKAMHU IIPOEKTUPO-
JHEpro-
JNEKTPHU-
¢ukauuu M aBTOMaTHU3a-
UM JUIE OOBEKTOB Cellb-

BaHUA CUCTEM
obecrieueHus,

CKOXO3SUCTBEHHOTO
Ha3HavYeHHU.

CryneHT no-
MyCcKaeT 3Ha-
YUTENbHBIE
OILIMOKHU 1
oOHapyx uBa-
€T JIMIIIb
HAYaJIbHYIO
CTCTICHb OPH-
EHTalll! B
MaTepuaie

YpoBeHb
CTyZICHTa
HeJl0CTa-
TOYHO BBI-
cok. [o-
MyCKarTCs
OIIMOKHU 1
3aTpyaHe-
HUS TIPU
H3JI0KECHUHU
Marepuaia

Crynent
OTHOCH-
TEJIBHO
MOJIHO OpH-
EHTUPYETCS
B Marepua-
jIe K OTBE-
yaer 0e3
3aTpyaHe-
HUW NpU
KOHTpOJIC
3HAHHH.
Honyckaer
HE3HAYH-
TEIbHOE
KOJIMYECTBO
OIIMOOK.
Croco0OeH K
BBITOJTHE-
HHIO CJIOXK-
HBIX 3a/a-
HUH

Crynent
cBOOOJIHO
OpUEHTH-
pyercs B
Marepuae
U OTBEYa-
et Oe3 3a-
TpyIHe-
aui. Cro-
cobOeH K
BBIIOJIHE-
HHUIO
CII0YKHBIX
3aJIaHuM,
IMOCTAHOB-
Ke memen
U BeIOOpE
IIyTeN UX
peanuza-
187051

3ayer,
TECT

7.3 TunoBble KOHTPOJIbHbIE 3a/IaHUSI WJIM MHbIE MaTepHaJibl, He00X0-
AUMBbIE ISl OLEHKH 3HAHMH, YMEeHUii, HABBIKOB, XapaKTePU3YHIIHUX ITAINbI
¢popmupoBanusi komnereHuuii B npouecce ocsoenusi OINIOII BO

TecThl
N2209 (1)

Haiigute cooTBercTBHE mJIA IMUKTOrpaMM 3JICMCHTOB CXCMBbI

a) £ E)

[1] coeaunHsowmn y3sen




2 (2) 6) [2] pe3ucTop

3 (3) B) [3] xoHaeHcaTop
4 (4) ) [4] vHAYKTMBHOCTL
N2210 (1)

Haitgure coorBercTBUE IS MUKTOrpaMM HCTOYHHKOB

6 E) r)
= o 8 @

1 (1) a) [1] MCTOYHMK NMOCTOSIHHOW 34C

2 (2) 6) [2] WMCTOYHMK NOCTOSIHHOrO TOKa
3 (3) B) [3] MCTOYHMK NepeMeHHOoM 3ac
4 (4)n) [4] WCTOYHMK NepeMeHHOro Toka
N9211 (1)

Haﬁ,I[I/ITC COOTBCTCTBUC I IIHMKTOIpaMM 3JICMCHTOB CXCMbI
a) 6) B) r) n)
- e & [z

1 (1) a) [1] pe3ucTop

2 (2) 6) [2] koHaeHcaTop

3 (3) B) [3] nHAYKTUBHOCTB
4 (4) ) [4] noTeHumoMmeTp
5 (5) n) [5] TpaHcdopmaTop
N°212 (1)

Haiigure COOTBETCTBHE Uil MUKTOIPaMM IIPHOOPOB
a) b) E) r) )

Errd

= = @l
1 (1) a) [1] MynbTuUMeTp
2 (2) 6) [2] ocuwmnnorpad
3 (3) B) [3] dYHKUMOHaNbHbLIN reHepaTop
4 4)n) [4] BonbTMeTp
5 (5) n) [5] amnepmeTtp
N2213 (1)

Haiigute cooTBercTBHE mJIA IMUKTOIrpaMM 3JICMCHTOB CXCMBbI

a) 0) B) r)
A
#| ] [ <
1 (1) a) [1] avon
2 (2) 6) [2] mByxmonynepvoaHbIN BbINpAMUTEND

3 (3) B) [3] cBeToauon



4 (4) ) [4] TpaH3ucTop

N9214 (1)
CKOJIBKO JINHUH MaKCHUMaJIbHO MOYKHO IPUCOEAUHUTDh K AJIEMEHTY CXEMbl C MUKTOIPaMMOM

-

O1
O-2
Os
® 4

N9215 (1)
[TukTorpamma o603HayvaeT ..........

A W N R

1 O MY/bTUMETP

2 O ocuunnorpad

3 O amnepmeTp

4 @ dyHKUMOHaNbHbIN reHepaTop

N9216 (1)
[TukTorpamma o603Ha4aeT ..........
—

(=)

1 @ MY/bTUMETP

2 O ocuunnorpad

3 O amnepmeTp

4 O dYHKUMOHANbHbIA reHepaTop

N2217 (1)
BriBoabl Ha nmukTorpamme ocumiiorpada 0003HAYAOT

f"fﬁ

@?ﬂﬁan

C D
1 (1) A [1] 3asemneHune
2 (2) B [2] cuHXpoHM3auus
3 (3)C [3] kaHan A
4 4) D [4] xaHan B
N°218 (1)
[Touemy mnoxazanus npuOopoB Al u A2 uMerOT pa3HbIi 3HAK

Al
1 V1
=

A

1 O BnAuseT sBonbTMeTp V1



2 @ NONAPHOCTb NoAKIYeHNA A2 HeBepHas

3 O conpoTtmsnennsa Al n A2 pasHble
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HaiiTn mpaBUSIbHYIO TOCIIEI0BATEIBHOCTh OMPEACICHUS TOKOB BETBEH MaTPUYHBIM METOI0M
KOHTYPHBIX YPaBHEHHUM, €CIIH
E — matpumna s51c BeTBeil, Z — Matpuiia CONpOTUBIICHUN BeTBeH, N — MaTpuIila COeJUHEHUI KOH-
Typ-BeTBb, Ek - MaTpuila KOHTYpHBIX 3JC,
Ik — MaTpuIla KOHTYPHBIX TOKOB, IV — MaTpHIla TOKOB BETBEH.

a) b
1) Bk = H*E 1l Ek=H*E
3 Zk = N*Z*NT 3 Zk = N*E*NT
3 Ik = Z*Ek 3 [k = Zk-l gy
41 [+ = H* Ik 4 Iw = H* Ik

E)

LEk=H*Z

1 Zk=HN*E*NT
5 Ik = 2K *Ek

4 Iv = NT* Ik

r)
1) Bk = N *E
1 Zk=H*Z*NT
3 Ik = Zk1*Ek
4 Iy = HT* Ik
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Halitn npaBuUibHYIO I0CIEA0BATEIBHOCTD ONPEIEICHUS TOKOB BETBEM MAaTPUYHBIM METOIOM
KOHTYPHBIX YPABHEHHM, €CIIH
E — marpuna sac BeTBel, Z — MaTpulia CONpPOTUBIIEHUN BeTBe, N — MaTpulia COEIMHEHUI KOH-
Typ-BeTBb, Ek - MaTpuua KOHTYpHBIX 37C,

Ik — MaTpuIa KOHTYPHBIX TOKOB, [V —MaTpHIla TOKOB BETBEH.

a) 5y E) r)

1) Ek = N*E 1) Ek = N*E 1) Bk = H*E 1) Ek = N *E

3 Zk=N*Z*NT 3 Zk= N*Z*NT 3 Zk=N*Z#NT 2 Zk = N*Z*NT
3 Ik = ZK 1 *EK i) Ik = Z*Ek 3 Ik = Zk-l+E 3 Ik = Zk*Ek

4 Iv = HT* Ik 4 Iv = N*1k 8 v = HT* 1k $1 Iy = H*1k

1 @a

2 Oes

3 OB

4 Or

7.4 Bonipochl K 3a4eTy

HNHupopMalinoHHbIE TEXHOJIOTUN B MpUKIaAHbIX 3a1ayax AIIK.

Hcnonp30BaHne KOMIBIOTEPOB IS PEIICHUS MPUKIAIHBIX 3a/1a4.

YucneHHbIe METOIBI PEIICHUSI MAaTeMaTUYECKUX 3a/1a4.

TunoBsle cpeacTBa MOCTPOCHHS TPAPHUKOB.

[TocTpoeHne TpexMepHBIX TpapuKOB.

[ToaroToBka myOaMKaLM U PE3EHTALIMN.

[Mporpammuslii komruieke Matlab

[Mporpammusiii kommieke MathCAD

VYuuBepcanbHas nporpamma Electronics Workbench

0. YuuBepcanwHas cratuctudeckas nporpamma STATISTICA

1. Ucnoar3osanue Microsoft Power Point mist mpesenTaruii

2. OcHOBHBIE TPEOOBaHUS K DJIEKTPOHHOMY YUYEOHUKY.

13. Tectupytomue CUCTEMBI

14. BupTtyanbHble J1abopaTopuu

15. Ucnonn3oanue Microsoft Excel mns pemrenus mpukiagHbIx
MaTEeMaTHYECKUX 3a/1a4

16. Ucnonp3oBanne Microsoft Word u Microsoft Equation s
MOJATOTOBKH TTyOTHKAITHIA.

17. BelunucneHnue UHTETpajIoB

18. Pemienne nuddepeHnnanbHbIX ypaBHEHUN

19. ®yHkuuum a1 paboThl C BEKTOPaMH U MAaTpULIAMU

20. PemeHue cucteM JIMHENHBIX YPABHEHHI.

21. Buipl KOMIIBIOTEPHBIE TEXHOJIOTHIA.

FRBOONOOR~WDNE



22. DKCNEPTHBIE CUCTEMBI.

23. ABTOpPCKHE KOMIIBIOTEPHBIE TEXHOJIOTHH.

24. KoMITbIOTepHBIE TEXHOJIOTHH B MOAeInpoBaHun 00bekToB AITK

25. KoMITbIOTepHBIEC € TEXHOJIOTHH B TPOCKTUPOBAHUH TEXHUUECKUX
00BEKTOB

26. KoMIibroTepHBIC TEXHOJIOTHH B ONTHMH3AINH peKUMOB 00bekTOB ATIK.

27. KoMITbIOTepHBIC TEXHOJIOTHH TUCTAHIIHOHHOTO O0YUICHHS.

28. DTanbl co3MaHUS MPOTPAMMHBIX MPOTYKTOB.

29. CTpyKTypHOE MPOEKTUPOBAHUE U TIPOTPAMMHUPOBAHNE

30. TexHonoruu pa3pabOTKH MPOTPAMMHOTO OOeCTIeueHUs

31. IIporpammHO€E 0OeCTICUeHIE KOMITBIOTEPHBIX CUCTEM U TEXHOJIOTHH.

7.4 Meroauveckue MaTepuaJibl, oNpeaeJsoiie Npoueaypbl OleHNBa-

HHUSl 3HAHUI, YMEHHH, HABBIKOB XAPaKTePU3yWIUUX 3TAnbl (GOPMHUPOBAHMS

KOMIIeTeH Ui

OnyOnuKoBaHHBIE METOJIMYECKHE MaTepUaibl, ONMPEICIISIIONINE MPOIEAYPhI

OLICHKHY 3HAHWM, YMEHHUIN U HABBIKOB:

1. Ockkun C.B. Meronuueckue peKoOMEHAAIMK MO0 TPOLEype OICHUBAHUS 3HA-
HUW, HABBIKOB, YMEHHUM M OIbITa JEATEILHOCTH, HAa 3Tanax (QOpMHUpPOBaHUS
komrieteHuuit.-KyoI'AY .- Kpacuoaap, 2014.- 34 c.

2. [InKyOoI'AY 2.5.1 «Texyumii KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOUHAs aT-
TecTalus 00yJaromuXxCs.

[Ipouenypa oueHuBaHuA

TecToBbIC 3a7aHU.
OreHKa «OTIIMYHOY BBICTABIISCTCS MPH YCIOBUH TIPABUIIBHOTO OTBETA CTY/ICHTA HE
MeHee yeM Ha 75 % TeCcTOBBIX 3aJaHui.
O11eHKa «XOPOIIIO» BBICTABIISICTCS TIPH YCIIOBHH MPABUILHOIO OTBETA CTYJCHTA HE
MeHee yeM Ha 60 % TecTOBBIX 3aJTaHuN.
O11eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISICTCS TIPH YCIIOBUH MPABUILHOTO OTBETA
cTyneHTa He MeHee yeM Ha 40 %.
O11eHKa «HEYTOBJICTBOPUTEIIHFHOY BBICTABIISICTCS MPH YCIOBUH TIPABUIIBHOTO OTBE-
Ta cTyneHTa MeHee yeM Ha 30 % TeCTOBBIX 3a/TaHUH.

Kpurepun ouenku Ha 3auere

OneHKa «3a4TeHO» BBICTaBIsIeTCA 00ydaroueMycsi, KOTOpbId 00JagaeT Bce-
CTOPOHHUMH, CUCTEMaTU3WPOBAHHBIMHU U TNIyOOKMMHM 3HAHUSMHU MaTepuaia ydeo-
HOW MPOTrpaMMbl, yMEET CBOOOJAHO BBIMOJIHATH 33aJJaHUs, IPEAYCMOTPEHHbIE YUeo-
HOM IIPOTrpaMMOM, YCBOMJ OCHOBHYIO M O3HAKOMMJICS C JOTIOJIHUTENBHOU JUTEPA-
TypO, peKOMEHI0BaHHOW y4eOHON POrpaMMOii.

OneHka «3a4TEHO» TaKXe BBICTABIIAETCS 00yYaromeMycs, 0OHapyKUBLIEMY
MOJIHOE 3HaHWE Marepuaja y4eOHOMl MpPOrpaMMbl, YCIEUIHO BBINOIHSIOMIEMY
PEeAyCMOTPEHHbIE Y4E€OHOW MporpamMMoil 3aJaHusi, YCBOMBILEMY MaTepuall OcC-



HOBHOW JIUTEPATYphl, PEKOMEHJIOBAaHHOW y4eOHOW MporpaMMod M MPaBHIHHO
IIPUMEHSIIOIIEMY TEOPETUUECKUE TOJIOKEHNS IIPU PELIEHNH TPAKTUYECKUX BOMPO-
COB U 33]1a4, BJaJCIOIEMY HEOOXOJAUMBIMU HABBIKAMU U IPUEMAaMHU BBIIOJIHEHUS
PaKTUYECKUX paOOT.

OneHka «3a4TEHO» BBICTABISETCS 00ydarolIeMycsi, KOTOPbIM MoKa3aj 3Ha-
HUE OCHOBHOTO MaTrepHajia yueOHOM mporpaMmbl B 00beMe, J0CTaTOYHOM U He0O-
XOAUMBIM /ISl JajibHEHIIeH y4yeObl M MpeacTosiield padoThl MO CHEUHUaIbHOCTH,
CIPABUJICS C BBINOJIHEHUEM 33JaHUM, IPEIYyCMOTPEHHBIX Yy4e0-HOW MpOrpaMMoH,
3HAKOM C OCHOBHOMH JIUTEPATYypOil, pEKOMEHJOBAaHHOM yueOHOM mporpammoit. Kak
IPABUJIO, OLIEHKA «3aYT€HO» BBICTABIISIETCA OOydaroleMycsl, JOIMyCTUBIIEMY IO-
TPEIIHOCTU B OTBETAX HA DK3aMEHE WJIM BBINOJHEHUH DK3aMECHAIIMOHHBIX 3aJaHUM,
HO 00J1afjaroIieMy HeOOXOAMMBIMU 3HAHUSIMU T0JT PyYKOBOJCTBOM IPEIOIaBaTENs
JUISl yCTPAHEHUS 3TUX NOTPEIIHOCTEN, HAPYIIAIONIEMY IOCJIEI0BATENBHOCTD B U3-
JOXKEHUHN y4eOHOro MaTepualla U HCIBITHIBAIOIIEMY 3aTPYJHEHUs MPU BBINOJIHE-
HUU IPAKTUYECKUX padoT.

OueHka «HEe3a4TeHO» BBICTABISAETCS 00y4YarolIeMycs, HE 3HAIOLEMY OCHOB-
HOWM 4yacTH Marepuayia y4eOHOW MporpamMmbl, AOMYCKAIOLIEMY MPUHIMIHAIBHBIE
OLIMOKHA B BBIIOJIHEHUH MPETYCMOTPEHHBIX y4eOHON MporpaMMoM 3aJlaHui, He-
YBEPEHHO C OOJBIIMMHU 3aTPYAHEHUSMHU BBIMOJHAIOMEMY MPaKTUYECKUE PabOThI.
Kak mpaBuio, OLEHKa «HE3a4TeHO» BBICTABIIAECTCS O0YyYaroleMycsl, KOTOpbI He
MOJKET MPOJOJKUTE O0yUEHUE WU MPUCTYIUTh K JEATEIbHOCTH MO CHELHUAIBHO-
CTH 0€3 IOMOJHUTENbHBIX 3aHATUH IO COOTBETCTBYIOUIEH NUCIUILIAHE.

8 IlepevyeHb OCHOBHOM M I0TOJTHUTEJIbLHON Y4eOHOM JIUTEPATyPhI

OcHoBHas1 yueOHasi JIuTEepaTypa
1. MoaenupoBaHue B DIEKTPOIHEPTETHKE [ DICKTPOHHBIN pecypc] : yueOHoe

nocooue / A. @. Illaranos, 1. H. Bopotnukos, M. A. MactenaneHko U Ap. —
Crapomnonb: ATPYC, 2014. — 140 c. - ISBN 978-5-9596-1059-3. - Pexum nocty-
na: http://znanium.com/catalog/product/514263

2. IInoxotaukoB, K.O. Metoasl pa3paboTKi MaTeMaTHYECKUX MOJENEH H

BBIYUCIUTEILHBIN JKCIIEPUMEHT Ha 0a3e maketa Matlab: kypc nekmuit/ K.3. ITno-
xoTHUKOB.-M.:COJIOH-IIp., 2017. - 628 c. - (bubnuoteka cryaenra). - ISBN 978-
5-91359-211-8. - Pexxum noctyma: http://znanium.com/catalog/product/1015051

3. Wapunos, U.K. Uudopmarmonnsie Texnonoruu B AIIK [DnekTpoHHbII

pecypc] : Onexrponnsiit kypc aeknuit / M.K. [llapunos, U.H. Bopotaukos, C.B.
AnukyeB, M.A. Macrenanenko. — Crasponons, 2014. - 107 c. - Pexxum pocryna:
http://znanium.com/catalog.php?bookinfo=514565

JlonmosiHUTEILHAS YUYeOHAasl JIUTepPaTypa

1 Kypuenko H. FO. K93 AutoCAD. ba3oBsiii kypc : yued.mocodue / H. FO.
Kypuenxko. — Kpacunomap : KyoI'AY, 2017. — 177 c. ISBN 978-5-00097-546-6


http://znanium.com/catalog/product/514263
http://znanium.com/catalog/product/1015051
http://znanium.com/catalog.php?bookinfo=514565

Pexum nocrymna:
https://edu.kubsau.ru/file.php/124/V rabote Uchebnoe posobie AutoCAD Kurch
enko N JU 390400 v1 .PDF

2 I'ypuna, 1. A. UndopMalinoHHbIE TEXHOJIOTHH B 3JIEKTPOCHAOKEHUH
[DneKTpoHHBIHN pecypc] : yueOHO-METOIMYECKOE TOCOOUE /1JIs1 BBITIOJIHEHHUS J1a00-
paTtopHbIX paboT no aucuurinHe «HpopMamoHHbIE TEXHOJIOTHUH B DJIEKTPO-
cHaOXeHUM» JJiA CTyeHTOB crienuanbHocTH 140211 «DnexkrpocHadxenue» / U.
A. I'ypuna. — DneKTpoH.TeKCTOBbIE JaHHble. — Uepkecck : CeBepo-KaBkasckas
rocyJIapCTBEHHAsI TYMaHUTApHO-TEXHOJIOTHIecKas akagemus, 2014, — 34 ¢c. —
2227-8397.

Pexxum nocrymna:

http://www.iprbookshop.ru/27198.html

http://www.iprbookshop.ru/iprbooks-reader?publicationld=27198

O I[lepeyeHb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHUMKANIMOHHON CeTH
«AHTepHeT»

IlepeyeHb 3J1eKTPOHHO-0MOJIMOTEYHBIX CHCTEM:

Ne HaumenoBanmue Temaruka Cceblika
Znanium.com VuuBepcanpHast | https://znanium.com/
IPRbook YuuBepcanpHas | http://www.iprbookshop.ru/
O6pazoBatenbHbiii moptast Kyol'AY | YHuBepcanbhas | https://edu.kubsau.ru/

HubopMaoHHO-TEIEKOMMyHUKAIIMOHHEBIE PECyPChI ceTH «HTepHETY:
- http://msfo-practice.ru/ - snekrponnslii xypHaa «MC®DO Ha mpaKTHKE
- http://lwww.msfofm.ru/ - anekTpoHHBIN KypHAI

10 MeTtoauyeckue yKa3zaHusl JJisi 00y4arOIIUXCs MO OCBOEHHUIO JTHCIIH-
TUTHHBI

1. A. B. borgan, A. H. Co6onp, A.A. IlleBuenko, b. K. Ilprankos, H. C.
bapakun Pacuer anextpuueckux 1ene c¢ mnomomipio makera MathCAD:
yue0.mocodue / A. B. borman [u ap.]; mox o6m. pea. A. B. bornan. — Kpacnonap:
N3n-Bo OO0 «Kpony, 2017. — 114 ¢. ISBN 978-5-9909547-6-2

https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie. Raschet_ehlektriches
Kikh_cepei_s pomoshchju_paketa MATHCAD.pdf

2. A. B. borman, A. H. Co6oas, A.E. Yckos, b. K. Ilprankos, H. C.
bapakun OcHoBel paboTsl B AutoCAD: yue0. mocodue / A. B. boraau [u np.]; mox
obmr.pea. A. B. bornan. — Kpacuogap: M3zn-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

11 Ilepeyenr HHPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH
OCYHIeCTBJIEHMH 00pa30BaTeJbHOI0 MpoIecca Mo AUCHHUILINHE, BKIKYas Ie-



https://edu.kubsau.ru/file.php/124/V_rabote_Uchebnoe_posobie_AutoCAD_Kurchenko_N_JU_390400_v1_.PDF
https://edu.kubsau.ru/file.php/124/V_rabote_Uchebnoe_posobie_AutoCAD_Kurchenko_N_JU_390400_v1_.PDF
http://www.iprbookshop.ru/27198.html
http://www.iprbookshop.ru/iprbooks-reader?publicationId=27198
https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Raschet_ehlektricheskikh_cepei_s_pomoshchju_paketa_MATHCAD.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Raschet_ehlektricheskikh_cepei_s_pomoshchju_paketa_MATHCAD.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Osnovy_raboty_v_AUTOCAD.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._Osnovy_raboty_v_AUTOCAD.pdf

pe€4YcHb IIPOrpaMMHOI0O o0ecreyeHus1 U l/IH(l)OpMaIIl/IOHHbIX CIpaBOYHbLIX CH-
cTeM

NudopmanmoHHbie TEXHOJIOTUH, UCTIOJIb3yEeMbIe ITPU OCYIIECTBICHUHN 00pa3o-
BaTEJIHLHOTO Mpoliecca Mo AUCIUILIMHE TO3BOJISIOT: 00ECTICUUTh B3aUMOCHCTBIE
MEXy y4acTHUKaMU 00pa30BaTeNbHOTO MPoliecca, B TOM YUCIIE CUHXPOHHOE U
() acHHXPOHHOE B3anMOJIeCTBIE TTocpecTBOM ceTH "MHTepHet"; pukcupo-
BaTh X0J1 00pa30BaTEIBLHOIO MIPOLIECCA, PE3YJIHTATOB MPOMEKYTOUHON aTTECTAL[UU
M0 AUCIUILIMHE U PE3YJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBI; OpraHu-
30BaTh MpOIeCC 00pa30BaHus MyTEeM BU3YyalIH3allMl U3y4yaeMoi nH(OpMaIUU TO-
CPEICTBOM HCIIOJIb30BaHUs MPE3EHTAUMOHHBIX TEXHOJOTHI; KOHTPOJIUPOBATH pe-
3yJbTaThl 00Y4YEHHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHMS.

11.1 Ilepeuens Junensuornnoro IO

Ne | HammeHoBaHMe Kparkoe onucanue
Microsoft Windows OnepanyoHHasi cHcTeMa

2 | Microsoft Office (sxmrouaer Word, Ex- | [TakeT ohucHBIX IPHIOKESHHIA
cel, PowerPoint)
11.2 IlepeyeHb npogecCHOHAIBHBIX 023 JAHHBIX U HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM

Ne HaumenoBanue Temaruka DIIEKTPOHHBIN aipec
1 ["apanT IIpaBoBas https://www.garant.ru/
2 KoncynbranT [IpaBoBas https://www.consultant.ru/
3 Hay4nast snexTpoHHasi | YHUBepcaibHas https://elibrary.ru/
oubnuoteka eLibrary

11.3 Joctyn k cetu UHTEpHET

Hoctyn k ceru HWHTepHET, NOCTYN B SJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYIO CPEey YHUBEPCHUTETA.

12 MaTtepuajibHO-TEXHHYECKOe oOecriedyeHue Jisi 00ydeHHus MO JUCIH-
IJINHE
[TnanupyemMbie TOMEIIEeHHS 711 IPOBEICHUS BCEX BHJIOB YUEOHOM NESITCIIBHOCTH

HanmenoBanue Anpec (MecTonooxe-
y4eOHBIX Tpe/I- HUE) MMOMEIIESHUH ISt
METOB, KYyPCOB, MIPOBEJICHUS BCEX BU-
JTUCITUTITAH (MO- JIOB Y4eOHOH JiesTerb-

TyJnei), mpakTu- | HamMeHoBaHMe mMOMeENeHnH 7S TPOBEACHNS BCEX BUIOB YU€OHOH | HOCTH, IPETyCMOTPEH-
K1, MHBIX BUJIOB | JIESTEIBHOCTH, IPEyCMOTPEHHON YUE€OHBIM IIJIAHOM, B TOM YHCJIE | HOM y4eOHBIM INIaHOM

y y4eOHOU Jies- | MOMEILECHHs AJIsl CAMOCTOSATEBbHOM paboThl, ¢ yKa3aHHEM HepeuHs | (B clyyae peaau3aiuu

i TENBHOCTH, OCHOBHOT'O 000pyJOBaHUs, YueOHO-HAMISAAHBIX TOCOOUT obpa3oBaTenbHOM Mpo-
peIyCMOTPEH- U UCIIOJIB3YEMOT0 IIPOrPaMMHOT0 00ECIeUeHHUS rpaMMbl B CETEBON

HBIX Y4eOHBIM (bopMe JTOMOTHUTEIBHO

IUTaHOM 00pa3o- YKa3bIBaeTCsI HANMEHO-

BaTEIIbHOU po- BaHWE OpraHu3anuu, C

IrpaMMbI KOTOPOi1 3aK/II0UEH



https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

JIOTOBOD)

Hcnonb3oBanue

KOMITBIOTEPHBIX

IIporpamMm B WH-

JKeHEePHBIX 3a71a-
yax

ITomemenne Ne2 3J1, mocamounbix mectT — 100; mIomans —
129,6kB.M yueOHast ayJUTOPHS I NPOBEACHUS y4eOHBIX 3aHSTHH.
CHenraN3upoBaHHas MeOenh(yaeOHas focka, yaeOHas MmeOenp);
TEXHUYIECKUE CPEACTBa 00yIeHUs, HAOOPHI JEMOHCTPAIMOHHOTO
000pyIOBaHUS B yUeOHO-HATIIAIHBIX TIOCOOM (HOYTOYK, IPOCK-
TOp, 9KpaH);
nporpammHuoe obecrieuenne: Windows, Office.

ITomemenue Ne010 300, mroniaar — 82,6KB.M; TOCaTOYHBIX MECT
— 25; yueOHast ayiuTopus ISl IPOBEICHNS YU€OHBIX 3aHATHI
JnabopaTopHOe 000pyIOBaHHE
(mkad 1abopaTopHBId — 2 10T.;);

TEXHHUYECKHE CPEICTBA 00yUEeHNUS
(oxpan — 1 mT.;
npoexTop — | mr.;

KOMIIBIOTEp MIEPCOHATBHBIN — 26 IMIT.);

JOCTYT K ceTH «MHTepHeT»;

JIOCTYII B 3JICKTPOHHYO HH(POPMALMOHHO-00pa30BaTeIbHYIO CpeLy
YHUBEPCHUTETA;

CrielMaI3upoBanHas MeOelb(yueOHast Jocka, yueOHass MeOerb).

TTomemenne Ne205 DJI, mocagoyHBIX MecT — 28; TI0omans —
87,3KB.M; IIOMEIIEHHE JUI CAMOCTOSATENIBHOM PabOThl 00yJaloINX-
csl.

TEXHUYECKUE CPe/ICTBA 00yUEHUs
(mpunTep — 1 mrt,;
9KkpaH — 1 mT.;
cereBoe 0bopynoBaHue — | mT.;

KOMIIBIOTEp TIEPCOHANBHBIN — 14 mT.);

Hoctyn k cetu «/IHTEpHETY;

JlocTy B 3I€KTPOHHYIO 00pa30BaTENbHYIO Cpely YHUBEPCHUTETA,;

nporpammHuoe odecrniedenue: Windows, Office COMPAS-3D
CrHenuaIn3upoBanHast MeOesb(yueOHas Meben).
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