MHHHUCTEPCTBO CEJBCKOIO XO35IHCTBA POCCHICKOMN ®EJIEPAIIHHA
deaepanbHOe rocyaapcTBeHHOE O10/UKETHOE 00pa3oBaTe/IbHOE YIpeKIEHHE
BhICIIEro 00pazoBaHHs
«KYBAHCKHM r'OCY/JIAPCTBEHHBII ATPAPHBIH YHUBEPCHTET
AMEHH H. T. TPYBHJIHHA»

OAKVIIBTET DQHEPT'ETHUKH

YTBEPKIAIO

W.orfexana daxynprera
/Qucpre'ruxn
[ F cewe T ALA. IlleBuenko
) ( quam. o7 A{ 2019 r.

PrETHRR ',r‘_ -
\

'\ . \ ’;.
\ AT

-

PaGouas nporpaMma AHCIHILIHHBI
B1.B.JIB.01.02 «KoMmneioTepHbie TEXHOIOIHH B Hayke u AITK)»

Hanpag.iiense noAroToBKH
35.04.06 « ArpoHHKEHEDHAY

ITpoduae noaroroskn
e eXHOJIOTHH H 3eKTpoobopyiioBanue

Yposensb Boicuiero obpasosanus
MarucTparypa

®opma obyuenus
Ounas, 3804Has

Kpacnoaap
2019




ABTOD:

I-p TeXH. HayK, mpodeccop = A.B. Bborman

Pabouass mporpamma o6cCy/eHa M pPEeKOMEHJIOBaHAa K YTBEPXKIEHHIO pelleHHeEM
Kaenphl 2JEKTPOTEXHUKH, TEIVIOTEXHUKH U BO30OHOBIISIEMBIX HCTOYHMKOB SHEPTUM
ot 20 mas 2019 r., mpoToxois Ne 9

3aBenyromui kapeapoi
J-p TEXH. HayK, Ipodeccop O.B. I'puroparu

4

PaGouass mnporpamm ono0peHa Ha 3acelaHdM METOJUYECKOH KOMHCCHU
¢akynprera suepreruxu ot 20.05.2019 r., mpotoxon Ne 9.

IIpencenarens Z;
METOAUYECKON KOMHUCCHUH /4 // 1 4’/ ~ N.T. Crpuxkos
‘ /

I-p TeXH. HayK, npodeccop

PykoBoaurens

OCHOBHOM
npodecCHOHATBHOM
oOpazoBarensHOM
IIPOrpPaMMBI

KaHJ. TEXH. HayK, JOLIEHT

Kageapsl DNeKTPUIECKUX - /9

MaIlUH U 3JIEKTPOIPUBOA B.A. qunera




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

eabro ocBOEHUS TUCHUILIMHBI « KOMIBIOTEPHBIE TEXHOJIOTUM B HAyKe U
ATIK» sBasercs opMupoBaHUE KOMILIEKCA 3HAHUN O MPUHITUIIAX UCTIOIb30BaAHUS
COBPEMEHHBIX KOMIIBIOTEPHBIX MPOrpaMM B pacueTax YCTaHOBMBIIUXCS U IEpe-
XOJIHBIX MPOIIECCOB B AJIEMEHTAX 3JIEKTPOOOOPYI0BaHUSI, IPUMEHIEMOI'O B TEXHO-
norudeckux nporeccax AIIK.

3agauy AMCHHUIJINHDBI.

- BBIOOp aJTOPUTMOB JIJISl PEIICHUS 3aJlay MO0 PacyeTy CTaTUYECKUX U JUHA-
MUYECKHX MPOIIECCOB MPU HAYYHBIX UCCIeAoBaHUIX 711 00bekToB ATIK;

- u3yuyeHue Bo3moxkHocteit nporpamm MathCAD, MAPLE, AutoCAD,
KOMIIAC, Electronic Workbench, Circuit Simulator, MicroCAP ajis Hay4HBIX
UCCIIeIOBaHUM U npoekTupoBanus 00bekToB AlIK;

- MPUMEHEHUE THUIOBBIX KOMIBIOTEPHBIX MPOTrpaMM JUIsl pacuera craTuye-
CKMX U JUHAMHUYECKUX PEKHUMOB 3JIECKTPOOOOPYMOBaHUS 11 MHKEHEPHOro obec-
MeYeHUs] ITPOU3BOJICTBA, XPAHCHHUS U TEPEepabOTKH CEILCKOXO3SIMCTBEHHOM Ipo-
JTYKITUH.

2 llepevyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0OYYeHHS MO JUCUMILIHHE,
COOTHECEHHBIX C IUNIAaHUPYeMbIMH pe3yabTaTtamu ocBoenusi OIIOII BO

B pe3yabTaTe 0CBOEHUS TMCHUIIMHBI GOPMHUPYIOTCH CJIeAYIONIHE KOM-
NneTeHINn:

I[TKC-4 - Cnnoco0OeH oCyIIeCTBIATh MPOCKTUPOBAHUE CUCTEM dHEproodecrie-
YeHUsI, SJIEKTpUPUKAIIMA U aBTOMATU3AIUU ISl OOBEKTOB CEIbCKOX035UCTBEHHO-
0 Ha3HAYCHHUS

3 Mecto qucuumiunsl B ctpykrype OIIOII BO

«KomnerorepHbie TexHOorun B Hayke U AIIK» gBisieTcss IMCUUILUIMHOMN 1O
BbIOOpy OIIOIT BO noxaroroBku obyuaronuxcs no HamnpasieHuto 35.04.06 Arpo-
WHKXEHEPHsI, HAPABICHHOCTh (TIPoduiib) « IJIEKTPOTEXHOJIOTHH U 3IIEKTPOOOOpY-
JIOBAHUE)



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

O0beM, yacoB
Bunsr yaeOHoI paboTh
Ounas 3aouHas
KonrakTHasi padora 31 9
B TOM YHCIIE:
- ayJUTOpHAs 10 BUJIaM y4eOHBIX 3aHATHI 30 8
- JIEKIIUHA 16 2
- IIPaKTHYECKUE 14 6
- J1abopaTopHBIC - -
- BHEAyIMTOpHAas 1 1
- 3a4eT 1 1
- 3K3aMCH - -
CamocrosiTesibHas padora a1 63
B TOM YHCJIC:
- KypCOBOW MPOEKT - -
- TIPOYHUE BHJIBI CAMOCTOSTEIILHOM PabOTHI 41 63
HUToro no aucuuniuHe 72 72

5 Coaeprxkanue TUCUMILTHHBI

ITo utoram uzyyaeMon TUCHMILUIMHBI CTYJEHTHI CAAIOT 3a4eT.
Hucrunnaa u3ydaercs Ha 1 kypcee, B 1 cemecTpe.

Conep:kaHue ¥ CTPYKTYpa IMCHHUIIMHBI IO 04HOI (popMe 00yueHus

Buasbl yueOHoi1 padoThl, BKIOYAS

5}
No E = CaMOCTOSITEJILHYI PadoTy CTY/IEeHTOB
B T g i ? U TPYJA0EMKOCTb (B 4acax)
A eMa. =g 2 [paktu- | JlaGopa-
/ OCHOBHBIE BOIPOCHI S 3 CamocTo-
2 s o Jlex- YeCKHUe TOpPHBIE
I =2 sITeNbHAs
& 2 11975051 3aHATUS | 3aHATHS
pabota
Kpatkuit  ucropust  pa3BuUTHSA
KOMITBIOTEPHBIX TEXHOJIOTHHA IS
pellieHrs HAay4YHBIX 3a7ad. Ponb u
IIKC
1 | MeCTO 4YHCIEHHBIX METOJIOB B 4 1 2 2
pa3BUTUM HAyKH W TEXHUKH.
[Mpuknagnoe I10. Crpykrypa
MAKETOB MPUKIIATHBIX MPOTPAMM.
[IporpaMMebI pacdera pesKkUMOB U
noteps PACTP, PAII, PTIL
MaremaTndecKke aKeThl —
2 | MathCad, Matlab- Simulink, 4 |1 2 2 5
PSCAD. MonaenupoBaHue u
00paboTKa HAYIHBIX TAHHBIX B
cucremax Excel u MathCAD.




Tema.
OCHOBHBIE BOITPOCHI

dopMupyemsblie
KOMIIETEHIIU U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYIeHTOB
U TPYA0EMKOCTb (B yacax)

Jlek-
1105051

[IpakTu-
YecKue
3aHSATUS

JlaGopa-
TOpPHBIC
3aHSATHS

CamocTo-
sITeJIbHAs
paborta

TexXHOJIOTNH UCIOJIb30BaHusI MS
Office, MathCAD, MAPLE, Au-
toCAD, KOMIIAC, Electronic
Workbench, Circuit Simulator,
MicroCAP. IIporpamMmmMubie cpe/-
CTBa ISl U3MEPUTEIBHBIX KOM-
IUIEKCOB.

4

[Mpuknanuoit maker Elektronics
Workbench. DiemenTsl 1 BbI-
MOJIHEHHSI DIICKTPUYECKHX CXEM.
Pacuer M MOJEIMPOBAHHUE IIPO-
[IECCOB B DJICKTPHUUECKHX CXEMaX.

IIKC

IIpoBenenue UMHTALUOHHBIX
OKCIICPUMCHTOB C HMCIIOJB30BaHU-
€M  BBIYHCIUTENBHOM TEXHUKHU
Hcnons3oBanne  NporpaMMHOM
JOKYMEHTAIHsL.

TKC
4

[Mpuknanueie makersr Mathcad u
SmathStudio. O6mias xapaktepu-
CTHKa BO3MOKHOCTEH. OCHOBHBIE
OPUHIUIBL  BBIOJHEHUST pacye-
ToB.  IIporpammupoBanue B
MathCAD u SmathStudio.

IIKC

HpI/IMeHeHI/Ie TOITOJIOTHYCCKUX
METOJOB K pacyeTy NepexOIHBIX
MPOIIECCOB. AJITOPUTMBI METOJIOB
KOHTYPHBIX U Y3JIOBBIX YypaBHE-
HUU JJIS1 pacqua JINHAMHWYCCKHUX
PEXKUMOB IEKTPUUECKOU CETH.
PaC'-IeTI)I KOMIICHCAIInUu peaKTI/IB-
HOW MOIIIHOCTHU U MOTEPb.

TKC
4

Pacuer nepexonubix TokoB K3 B
AJIEKTPUYECKOM CETH.
Hcnons30BaHKe CTaHIapTHBIX
mporpaMM pacuera. Pacyer
TEXHOJIOTUYECKHUX MOTEPh B
IIPOCKTUPYEMOH CXEME
AIEKTPOCHAOKEHHS.
Hcnons3oBanue nporpamm PAII,
PTII u POTII nnst pacuera
TIOTEPS .

IIKC

Htoro

16

| 14

41

Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 3204HOi (popme 00yueHus




° Buabl yueOHoili padoThl, BKIOYAS
E = CaMOCTOSITEIbHYIO Pa0oTy CTYIeHTOB
=3
Ne g 2| E U TPYI0EMKOCTbH (B Hacax)
Tema. 29 3
n/ g5 S [Ipaktu- | JlaGopa-
OCHOBHBIE BOITPOCHI S 2| 3 Camocro-
| 2S5 O YECKHUe TOpPHBIE
&= Jlexuun ATeNbHAsA
g 3aHATHUS | 3aHATUA
S pabora
[Mpuknanuoit naker Elektronics
Workbench. Dnements s
BBIMIOJIHEHUST  DIIEKTPUYECKHUX
cxeM. Pacuer u monenupoBanue
NIEKTPUYECKUX CXEM U CXEM
ABTOMATHUKH.
[Mpuknagueie nakersr Mathcad
u SmathStudio. O6as xapak-
TepUCTUKA BO3MOKHOCTEH. Oc-
ITIKC-
1. | HOBHBIC TPHUHIMIIBI BBIMOJIHE- 4 1 2 6 55
HUA pacueroB. [IpumeHeHue
TOMOJIOTUYECKUX METOJOB K
pacuery 3JEKTPUUECKHUX CXEM.
AJTOpPUTMBI METOJIOB KOHTYp-
HBIX U y3JIOBBIX YPaBHEHHU IS
pacuera pexuma dJIeKTpHue-
CKoM ceTH. Pacyer TexHOJIOTH-
YECKUX IIOTEPh B CXEME JJIEK-
TPOCHAOXKEHHUSI.
ITKC-
KonrtponbsHas pabora 4 1 4
Hroro | 2 | 6 | | 59

6 [lepeyeHb y4eOHO-METOAMYECKOTO 00ecTiedeH s IJIsl CAMOCTOSITE Ib-
HOI1 padoThl 00YYAKOIIMXCS MO JUCHHUIIJINHE

6.1 MeTtoanyeckue yka3aHus (COOCTBEHHBIE pa3pabOTKH)

1. A. B. borgan, A. H. Co6oabs, A.A. llleBuenko, b. K. Ilpmrankos, H. C.
bapakun Pacuer nsnexkTpuueckux uene c¢ nomompio mnakera MathCAD:
yuae0.mocodue / A. B. borman [u ap.]; mox obm. pea. A. B. bornan. — Kpacnomap:
N3n-Bo OO0 «Kpon», 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. Co6ons, A.E. YckoB, b. K. Ilprankos, H. C.
bapakun OcHoBbl paboTsl B AutoCAD: y4e6. mocodue / A. B. boraan [u ap.]; nox
obmr.pea. A. B. boraan. — 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



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

6.2 YueOHas auTeparypa sl CaMOCTOSTENbHON paOOThI

1. MoaenupoBaHue B 3JIEKTPOIHEPreTUKE [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / A. ®@. lllaranos, U. H. BopotHukoB, M. A. MacTenaneHko u ap. —
Crapomnonb: AI'PYC, 2014. — 140 c. - ISBN 978-5-9596-1059-3. - Pexxum nocty-
na: http://znanium.com/catalog/product/514263

2. [TnoxotHukos, K.O. MeToasl pa3paboTKu MaTEMaTHIECKUX MOJIeTIeH 1

BBEIYHCIIUTEIHLHBIN SKCIEPUMEHT Ha 0a3e maketa Matlab : kypc nexmmii / K.3. ITno-
Xx0THUKOB. - M. : COJIOH-IIp., 2017. - 628 c. - (bubnuoreka crynenra). - ISBN
978-5-91359-211-8. - Pexxum nocryma:
http://znanium.com/catalog/product/1015051

3. lllapumnos, U.K. Nudopmarmonnsie TexHonoruu B AITK [DnexkTpoHHbBIN

pecypc] : Dnexktponnsiit kypc gekuuii / M.K. [llapunos, 1.H. Bopotanukos, C.B.
Anukyes, M.A. Macrenanenko. — Ctasponois, 2014. - 107 c. - Pexum nocryna:
http://znanium.com/catalog.php?bookinfo=514565

7 (I)OHII OLHCHOYHBIX CPEIACTB IJIdA IMPOBCIACHUA l'[pOMe)KyTO‘lHOﬁ aTTe-
cranmm

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uxX (JOpMUPOBAHHUS B
npouecce ocsoenust OITIOII BO

Oransl GopMHPOBaHUS U IPOBEPKH YPOBHS CHOPMHUPOBAHHO-
Howmep cemectpa™ CTH KOMIETEHIMH M0 JUCHUIUIMHAM,
npakTukaMm B nporecce ocsoenus OIIOIT BO

I[IKC-4 Cnocoben OCYHICCTBIIAITE IMPOCKTUPOBAHHUEC CHCTCM 3Hepr006ecnequI/I5{, JJICK-
Tqu)HKaHHH 1 aBTOMaTUu3aluun A4 00BEKTOB CEIHLCKOXO03IMCTBEHHOIO Ha3HAYCHUS

1 OnTumMmu3anus CUCTEM SHEProCHA0XKEHUS

1 Hcnonb30BaHne KOMIBIOTEPHBIX TPOTPAMM B HHKEHEPHBIX
3a/1a4ax

1 ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHYE-

CKHMHU IIponcccaMmmn

3 TexHonornuyeckast (IpOEKTHO-TEXHOJIOTMYECKasi) MPAKTHUKA
4 [IpenauniomHuas npakTuka
4 BrinonHenue 1 3amyra BhITYCKHON KBAIM(UKAIIMOHHON pa-

0OTEI

7.2 OnucaHune noka3arteJjieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUSA

YpoBeHb OCBOEHHUS

[Inanupyembie pe3yiib-

TaThl OCBOEHUS KOMIIe- |HCYAOBJICTBOPHU-| YJOBJICTBO-
TEHUUHU TCJIIBHO pI/ITGJ'IBHO

(MuHMMaTHHBIN) | (TOPOTOBEIHN)

OneHouHOE
XOpouIo OTJINYHO Cpe TICTBO

(cpemumuit) (BBICOKMIA)



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

[TKC-4 Crioco6eH ocymecTBIISATh MPOSKTUPOBAHUE CUCTEM YHEProoOecTiedeH s, SEKTPUUKAITUH
¥ aBTOMATH3ALUH U151 OOBEKTOB CENbCKOXO03SICTBEHHOTO Ha3HAUCHHS

3HaTh:

— METOJMKY MPOEKTH-
pOBaHUs CUCTEM SHEP-
roobecneyeHus, K-
TpuUKauu 1 aBTO-
MaTU3alMH I 00BEK-
TOB CEIILCKOXO03sIii-
CTBEHHOI'0 Ha3Haye-
HUSL

VYMern:

— MIPOEKTUPOBATh CH-
cTeM ’Heproodecreye-
HUS, YICKTpUPUKAITTH
Y aBTOMATU3aLMH JJIs
00BEKTOB CEILCKOXO-
3iICTBEHHOT'O Ha3Ha-
YEHHUSL.

Bnanets:

HaBBIKAMH TIPOCK-
TUPOBAHUS CHUCTEM
SHEProodecneueHus,
9JIEKTpU(UKAIIUU U aB-
TOMAaTHU3alUNA ST 00b-

CKTOB CEIIbCKOX 03511~
CTBCHHOTI'O Ha3Ha4c-
HU.

CrygaeHt no-
MyCKaeT 3Ha-
YUTEIbHBIC
OIIUOKH U
oOHapyKuBa-
T JIUIIb
HaYaIIbHYIO
CTETICHb OPH-
SHTAIINH B
MaTepuale

YpoBeHb
CTyJICHTa
HEIO0CTa-
TOYHO BEI-
cok. [o-
MyCKarTCs
OIIIMOKH U
3aTpyaHe-
HUS TIPH
H3JI0KCHUHU
Marepuaia

Crynent
OTHOCH-
TEIIHHO
MIOJIHO OpH-
SHTHPYETCS
B Marepua-
JI¢ X OTBE-
yaer 0e3
3aTpyaHe-
HUW npu
KOHTpOJIE
3HAHHH.
Honyckaer
HE3HAYH-
TEIIbHOE
KOJIMYECTBO
omuOoK.
CriocobeH K
BBITTOJIHE-
HHIO CIIOXK-
HBIX 3a]1a-
HUH

Crynent
¢BOOOIHO
OpHUEHTH-
pyercs B
Marepuaie
U OTBeYa-
eT 0e3 3a-
TpyJIHe-
Huii. Cro-
COO€H K
BBIIIOJIHE-
HHIO
CJIOKHBIX
3aJIaHnM,
IIOCTaHOB-
Ke 1enei
U BbIOOpE
IIyTEN UX
peanusa-
JR170%1

3auer, TecT

7.3 TunoBble KOHTPOJIbHbIE 3aIaHUSA WJIM MHbIE MaTepHajibl, He00X0-
AUMBbIE ISl OLEHKH 3HAHMH, YMEeHUii, HABBIKOB, XapaKTePU3YHIIHUX ITAINbI
¢popmupoBanusi komnereHuuii B mpouecce ocsoenuss OINIOII BO
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Haiigute cooTBeTcTBHE A/ MHHUKTOT paMM 3JICMCHTOB CXCMbI
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Haitgure cooTrBeTcTBHE ISl MUKTOTPAaMM 3JIEMEHTOB
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2 (2) 6)
3 (3) B)
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Haiigute cooTBeTCTBHE ISl MUKTOrpaMM MPUOOPOB
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[1]
(2]
(3]
(4]
(5]

MCTOYHMK NOCTOSAHHOM 34C
MCTOYHMK MOCTOSIHHOIO TOoKa
MCTOYHMK NepeMeHHOM 34C
MCTOYHWK NEepeMEHHOro Toka

CXEMbI

pesncTop
KOHZeHcaTop
MHAOYKTUBHOCTb
noTeHUuMoMeTp
TpaHchopmaTop

MySbTUMETP
ocuunnorpad
(YHKUNOHANbHbIA reHepaTop
BOJIbTMETP

amnepmeTp

Hailigute coOTBETCTBHE IJIs IMUKTOIpaMM 3JICMCHTOB CXCMBbI
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0) T)
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A WN =

Ne214 (1)

CKOJBKO IMHAM MaKCHMaJIbHO MOXHO IMPUCOCIUHHNUTD

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

anoa

ABYXMONYNEPUOAHbIA BbINMPSAMUTENb
cBeToAMOon

TpaH3ucTop

K DJIEMCHTY CXEMbI C HI/IKTOI‘paMMOI\/'I
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N9215 (1)
[TukTorpamma ob6o3Hauaer ..........

O wmynbtumetp

O ocuunnorpad

Q amnepmetp

@ (dYHKLMOHaNbHbIN reHepaTop

A W N B

N2216 (1)
HI/IKTOFpaMMa 0003HAYaer ..........
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L

1 @ MYNbTUMETP

2 O ocuunnorpad

3 O amnepmeTp

4 O dYHKUMOHaNbHbIW reHepaTop

N9217 (1)
BbIBOBI Ha MMKTOrpaMMe ociuiuiorpada 0003HAYAIOT

ofﬁ

N s

cC D
1 (1) A [1] 3a3zemneHwne
2 (2) B [2] cuHXxpoHM3aums
3 (3)C [3] kaHan A
4 4D [4] kaHan B
N9218 (1)
[Touemy mnoxazanus npuOopoB Al u A2 UMerT pa3HbIil 3HAK

Al
i vl
—

A2

1 O BNuseT sBonbTMeTp V1

2 @ MONSAPHOCTb NOAKIYEHNA A2 HEBEpHas

3 O conpotueneHusa Al u A2 pasHble

4 O NONSAPHOCTb NoaknYeHns Al HeBepHas

N2252 (1)

VYkakute Ha3HaUeHHE DJIEMCHTOB YIIPpaBJIICHUA OCI_II/I.IIJ'IOl"pa(bOM
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Haiitn mpaBUSIbHYIO TOCIIEIOBATEILHOCTh OMPEACICHUS TOKOB BETBEH MaTPUYHBIM METOI0M
KOHTYPHBIX YPaBHEHHUM, €CIIH
E — matpuna s51c BeTBeil, Z — MatpuIlia CONpoOTUBIICHUN BeTBeH, N — MaTpuIila COeIMHEHUI KOH-

Typ-BeTBb, Ek - MaTpuiia KOHTYpHBIX 3/IC,

Ik — MaTpuIla KOHTYPHBIX TOKOB, [V —MaTpuIila TOKOB BETBEH.
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1) Ek = N *E
2 Zk = H*Z*NT
3 [k = Z*Ek
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4 Iy = H* Ik
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1) Bk= N*Z
3 Zk= N*E+NT
3 [k = 2K *Ek
4 Iv = HT* Ik

r)
1) Bk = H*E
3 Zk=H*Z*NT
3 Ik = Zk1*Ek
4 Iv = HT* Ik
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IK — MaTpuIia KOHTYPHBIX TOKOB, [V —MaTpHIla TOKOB BETBEH.
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7.4 Bonipochl K 3a4eTy

HNHpopMalilmoHHbIE TEXHOJIOTUN B MpUKIaAHbIX 3a1ayax AIIK.

Hcnonp30BaHne KOMIBIOTEPOB AJIsl PELLIEHUS NPUKIAAHBIX 3a/1a4.

YucneHHble METOIbI pelieHus AU depeHnaIbHbIX YPAaBHEHHUH.

Tunosble nporpamMmsbl pacueTa MoTepb, KX BO3MOKHOCTH.

[TocTpoenue TpexmMepHBIX TpaduKOB.

[ToaroroBka myOJIMKaIUA U PE3EHTAILIUN.

[Mporpammuslii komruieke Matlab

[Tporpammusiii komiuieke MathCAD

VYuuBepcanbHas nporpamma Electronics Workbench

0. I[Tporpamma pacuera pexxumoB PACTP

1. Ucnonw3oBanue Microsoft Power Point mis nmpesenTarmii

2. TecTupyroIme CUCTEMbI

13. BuptyanbsHble Jlabopatopun

14. Ucnons3oBanne Microsoft Excel mis pernenus nmpukiagHbIx
MaTeMaTHUYECKUX 3a/ay

15. Ucnoas3oanue Microsoft Word u Microsoft Equation mms
MOATOTOBKU ITyOTUKAIIHNA.

16. Beruncienue uaTerpasio B nporpamme Matlab

17. Pemrenue muddepeHmanbHbIX ypaBHeHUH B mporpamme Mathcad

18. ®yukuuu 15 paboThl ¢ BEKTOPAMU U MaTpUILIAMU

19. Pemienne cuctem TUHEHHBIX YpaBHEHUI B CTaHAAPTHBIX MPOTrpaMMax.

20. Buapl KOMIBIOTEPHBIE TEXHOJIOTHM.

21. DKCHepTHBIE CUCTEMBI.

22. ABTOpCKHE KOMITBIOTEPHBIE TEXHOJIOTHH.

23. Anroputmbl MozenupoBanust 00bekToB AITK

24, KoMIIbIOTEpHBIE TEXHOJIOTUU B TPOEKTUPOBAHUN TEXHUYECKUX

FRBOO~NOOA~WNE



00BEKTOB
25. KoMIIbI0TepHBIC TEXHOJIOTHU B ONITHMHU3AIUN PSKUMOB 00bekTOB AIIK.
26. KoMIbloTepHbIC TEXHOJIOTHH JTUCTAHIIMOHHOTO O0YYCHMS.
27. CTpyKTypHOE MPOCKTUPOBAHUE U TIPOIPaMMHPOBAHNC
28. TexHoyormu pa3paOOTKH MPOEKTA C HMCIOJIb30BAHHUEM MPOTPAMMHOIO
obecrieueHus
29. IIporpaMmHOe 00eCTICUeHHE KOMITBIOTEPHBIX CUCTEM U TEXHOJIOTHH.

7.4 MeToauveckue MaTepualjibl, oNpeaesiomue nNpoueaypbl oleHuBa-

HUA 3HAHUM, YMEHUH, HABBIKOB XAPAKTEPHU3YIOIIUX 3TAnbl (POPMHUPOBAHUSA

KOMIIeTeH NI

OnyOnuKoBaHHBIE METOJMYECKHE MaTepUaibl, ONMPEICIISIIONINE MPOIEAYPhI

OLICHKHY 3HAaHWM, YMEHHUIN U HABBIKOB:

1. Ocekun C.B. Meronuueckue peKoOMEHAAIMK IO TPOLEaype OlCHUBAHUS 3HA-
HUM, HABBIKOB, YMEHHUI M OIbITa NEATEILHOCTH, HAa dTamax (HOPMUPOBAHMS
kommneteHuid.-Kyol'AY .- Kpacnonap, 2014.- 34 c.

2. [InKy6I'AY 2.5.1 «Tekymuii KOHTPOJIb yCIIEBAEMOCTH W MPOMEKYTOUHAS aT-
TecTalusl 00yUYaIOIINXCSI.

[Ipouenypa oueHuBaHus

TecToBbIC 3a7aHN.
O11eHKa «OTJIMYHOY» BBICTABIIACTCS IIPH YCIOBUH MPABUILHOTO OTBETA CTYJICHTA HE
MeHee yeM Ha 75 % TecTOBBIX 3aJaHui.
O11eHKa «XOPOIIIO» BBICTABIISICTCS IIPH YCIIOBUH MPABUILHOTO OTBETA CTYJCHTA HE
MeHee yeM Ha 60 % TecTOBBIX 3aJIaHuN.
O11eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISICTCS TIPH YCIIOBUH MPABUILHOTO OTBETA
cTyneHTa He MeHee ueM Ha 40 %.
O11eHKa «HEYIOBJICTBOPUTEIIBHOY BBHICTABIISICTCS ITPH YCIIOBUH IIPABUIILHOTO OTBE-
Ta cTyneHTa MeHee 4yeM Ha 30 % TeCTOBBIX 3a/IaHUH.

Kpurepun ouenku Ha 3auere

OneHKa «3a4TeHO0» BBICTaBIsIETCs 00ydaronieMycsi, KOTOpbId 00JafgaeT Bce-
CTOPOHHUMH, CUCTEMaTU3UPOBAHHBIMHU U TNIyOOKMMHM 3HAHUAMHU MaTepuaja ydeo-
HOI MporpaMMebl, yMeeT CBOOOHO BBITIOJIHATH 3aJaHUs, IPEAYCMOTPEHHbIE yueo-
HOM IIPOrpaMMOM, YCBOWJ OCHOBHYIO M O3HAKOMMJICSI C JOTIOJIHUTENBHOM JINTEpa-
TypO, peKOMEHI0BaHHOW y4eOHON POrpaMMOii.

OneHKa «3a4TEeHO» TaKXe BBICTABIIAECTCS 00ydJaromeMycs, 0OHapyKUBLIEMY
MOJIHOE 3HaHWE MaTepuaja y4eOHOM MpOrpaMMbl, YCIEUIHO BBIMOIHSIOMIEMY
IpEeyCMOTPEHHbIE y4eOHOW NpOrpaMMoON 3aJaHusi, YCBOMBIIEMY MaTepuall Oc-
HOBHOW JIMTEpaTyphbl, PEKOMEHJOBAHHOW Y4eOHON mporpamMMoil M MPaBUIBHO
IIPUMEHSIOIIEMY TEOPETUYECKHUE MTOJIOKEHUS NPU PEIEHUHN NMPAKTUYECKUX BOIPO-



COB U 3a]1a4, BJIAJCIOIIEMY HEOOXOJAUMBIMU HABBIKAMU U IPUEMaMHU BbIIOJIHEHMS
PaKTUYECKUX paOOT.

OrneHkKa «3a4TE€HO» BBICTABISIETCST 00y4YaroleMycsl, KOTOPBIA MOKa3aja 3Ha-
HUE OCHOBHOTO MaTepuala yueOHOW mporpamMmsl B 00beMe, JOCTATOYHOM U HEO0O-
XOAUMBIM /ISl JAajibHEHIIeNd y4ueObl U MpeacTosield padoThl MO0 CHEUHUaIbHOCTH,
CIPABUJICS C BBINOJIHEHUEM 33JaHUM, IPEIYCMOTPEHHBIX Yy4e0-HOW MpOrpaMMOH,
3HAKOM C OCHOBHOM JIUTEPATypOM, peKOMEHA0BaHHON yueOHOU mporpammoit. Kak
MIPABHUJIO, OIIEHKA «3aYTEHO» BBICTABISECTCA OOydaloleMycs, JOMYCTUBIIEMY TIO-
TPEIIHOCTU B OTBETAX HA SK3aMEHE WJIM BBINOJHEHUH DK3aMEHAIMOHHBIX 3aJaHUM,
HO 00J1afjaroieMy HeOOXOAUMBIMU 3HAHUSIMU I0JT PyKOBOJCTBOM IPEIOIaBaTENs
JUISl yCTPAHEHUS 3TUX NOTPEIIHOCTEN, HAPYIIAIOUIEMY MOCJIEI0BATENBHOCTD B U3-
JOXKEHUN y4yeOHOro MaTepualla U HCIBITHIBAIOIIEMY 3aTPYJHEHUS MPU BBINOIHE-
HUU PAKTUYECKUX padoT.

OrneHka «He3aYTeHO» BBICTABIISIETCA 00yUaloUIEMYCsl, HE 3HAIOLEMY OCHOB-
HOM 4YacTH marepuana ydyeOHOM IporpamMmbl, JOMYCKAIOWEMY MPUHIUIUATbHBIC
OLIMOKHA B BBINNOJIHEHUH MPETYCMOTPEHHBIX y4eOHON MporpaMMoi 3aJlaHuid, He-
YBEPEHHO C OOJBIIMMHU 3aTPYAHEHUSMHU BBIOJHAIOMIEMY MPaKTUYECKUE PabOThI.
Kak mpaBuio, OLlEHKa «HE3a4TEHO» BBICTABIIAECTCS O0YyYaroleMycsi, KOTOpbI He
MOJKET MPOJOJKUTE O0yYEHUE WM MPUCTYIUTh K JIEATEIHOCTH MO CHELHUAIBHO-
CTH 0€3 IOMOJHUTENbHBIX 3aHATUH IO COOTBETCTBYIOUIEH NUCIUILIAHE.

8 IlepeyeHb OCHOBHOIi U IOMOJHUTEJIbHON Y4eOHOM JIUTEepaTyphl

OcHoBHas1 yueOHasi JuTEepaTypa
1 MonenupoBaHue B 2JICKTPOIHEPreTHKE [ DIEKTPOHHBIN pecypc] : yueOHoe

nocobue / A. ®. lllaranos, . H. BopotHukos, M. A. Mactenanesko u Jip. —
Crapomnonb: AI'PYC, 2014. — 140 c. - ISBN 978-5-9596-1059-3. - Pexxum gocty-
na: http://znanium.com/catalog/product/514263

2 IlnoxotHukos, K.3. MeTonbl pa3paboTKi MaTeMaTUYECKUX MOJIENIEN U

BBIYHMCIIUTEIBHBIN SKCIEpUMEHT Ha 0a3e maketa Matlab : kypc nexumii / K.9. I1no-
xoTHHUKOB. - M. : COJIOH-IIp., 2017. - 628 c. - (bubnuoteka crynenta). - ISBN
978-5-91359-211-8. - Pexxum noctyma:
http://znanium.com/catalog/product/1015051

3. lllapunos, N.K. Uudopmanmonnsie TexHonoruu B AIIK [DnekTpoHHBIN

pecypc] : Dnexkrponnbiii kypce gekuuii / K. [llapunos, N.H. Bopotuukos, C.B.
AnukyeB, M.A. Mactenanenko. — CtaBponois, 2014. - 107 c. - Pexum nocryna:
http://znanium.com/catalog.php?bookinfo=514565

JonosHuTenbHasi yueOHas JuTepaTypa

1 Kypuenko H. FO. K93 AutoCAD. bazoBslii kypc : yueb.mocobue / H. 1O.
Kypuenko. — Kpacuonap : KyoI'AY, 2017. — 177 ¢. 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. UndopManinoHHbIE TEXHOJIOTHH B 3JIEKTPOCHAOKEHUH
[D1eKTpOoHHBIN pecypc] : yueOHO-METOJuYecKOe TOCOOME /1JIsi BHITIOJIHEHUS J1a00-
paTopHbIX padoT no aucuuiuinbe «MHbopMaloHHbIE TEXHOJIOTUHU B 3IEKTPO-
CHa0XeHUU» IS CTyIeHTOB cnenainbHocTu 140211 «OnexkrpocHadxkenue» / .
A. I'ypuna. — DneKkTpoH.TeKCTOBbIE AaHHbIE. — Yepkecck : CeBepo-KaBkasckas
rocyJlapCTBeHHAsi T'yMaHUTapHO-TEXHOJIOrHYecKas akajgemus, 2014, — 34 ¢. —
2227-8397. Pexxum noctyma: http://www.iprbookshop.ru/27198.html

O IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHMKANIMOHHON CeTH
«AHTepHeT»

IlepeyeHb 3J1eKTPOHHO-0MOJIMOTEYHBIX CHCTEM:

Ne HaumenoBanue Temaruka Cceblika
Znanium.com VuuBepcanpHast | https://znanium.com/
IPRbook YuuBepcanpHas | http://www.iprbookshop.ru/
O6pazoBarenbHbiii moptast Kyol'AY | YHuBepcanbhas | https://edu.kubsau.ru/

NudopMaIioHHO-TeIeKOMM yHHKAlIMOHHbBIE pecypcehl ceT «HTepHeT» !
- http://msfo-practice.ru/ - anexTponHslii sxypHan «MCDO Ha mpakTHKe»
- http://lwww.msfofm.ru/ - anekTpoHHBIN KypHAI

10 MeToauyeckue yKa3zaHusi JJsi 00y4alOIMUXCA MO OCBOEHUIO JUCIHU-
TUTHHBI

1. A. B. borman, A. H. Co6omis, A.A. llleBuenko, b. K. Ilprankos, H. C.
bapakun Pacuer anexktpuueckux 1ene c¢ mnomompio 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_ehlektriche
skikh cepei s _pomoshchju_paketa MATHCAD.pdf

2. A. B. borman, A. H. Co6ons, A.E. Yckos, b. K. Isrankos, H. C.
bapakun OcHoBel paboTsl B AutoCAD: yue0. mocodue / A. B. boraau [u np.]; mox
obmr.pea. A. B. bornan. — Kpacuogap: M3za-Bo OO0 «Kpon», 2017. — 93 c. ISBN
978-5-9909547-5-5

https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie. Osnovy raboty v
AUTOCAD.pdf

11 Ilepeyenr HHPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH
OCYylIeCTBJICHMH 00pa30BaTeJIbHOI0 MPOLEcca MO AUCHHUIUINHE, BKIKYas Ie-
peYeHb MPOrpPpaMMHOrO odecrnedyeHusi 1 HHGPOPMALMOHHBIX CIPABOYHBIX CH-
creM


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
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

NudopmarimoHHbie TEXHOJIOTUH, UCIIOIB3yEeMbIe ITPU OCYIIIECTBICHUH 00pa3o-
BaTEJIBHOTO MPOIECCa M0 IUCHUIUIMHE MO3BOJIAIOT: 00ECTIEYUTh B3aUMOICHCTBIE
MEXTy YYaCTHUKaMH 00pa30BaTEIbHOIO MPOIECCa, B TOM YUCIIE CHHXPOHHOE U
(W) acCHHXPOHHOE B3anMOJIEHCTBHE TTocpecTBOM ceTH "MHTepHeT"; hukcupo-
BaTh X0]1 00pa30BaTENBLHOIO MPOLIECCa, PE3YJIbTATOB MPOMEKYTOUHON aTTECTAIIUU
M0 IUCUUIUIMHE U Pe3yJbTaTOB OCBOCHHS 00pa30BaTeIbLHOM MPOTpaMMBbl; OpraHu-
30BaTh MpOIECC 00pa30BaHUs IMyTEM BU3YyalU3alMKU U3ydyaeMoi HH(GOpMAaIUH T10-
CPEIICTBOM HCIOJIb30BaHUS MTPE3EHTAIIMOHHBIX TEXHOJIOTHI; KOHTPOJIUPOBATH pe-
3yJbTaThl 00yY€HHUs Ha OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHMUSI.

11.1 lepeuensb aunenzuonnoro IO

Ne | HammeHoBaHue Kpartkoe onucanue
Microsoft Windows OnepanyoHHas cucTeMa

2 | Microsoft Office (Bxmouaer Word, Ex- | [TakeT o(huCHBIX MTPUIOKCHHHA
cel, PowerPoint)

11.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U HHPOPMAMOHHBIX
CIPABOYHBIX CUCTEM

No Haumenosanue Temaruka DNEeKTPOHHBIN ajipec
1 Iapant [IpaBoBas https://www.garant.ru/
2 KoHncynbranT [IpaBoBas https://www.consultant.ru/
3 Hayunas snextpoHHast | YHUBepcanbHas https://elibrary.ru/
o6ubnunoreka eLibrary

11.3 Joctyn k cetu UHTEpHET

Hoctyn k cetu WHTepHET, NOCTYN B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTeNbHYIO CpEAy YHUBEPCUTETA.

12 MaTepuajibHO-TeXHHYECKOe oDecriedeHne 1Jisi 00ydeHusl MO JAUCIH-
IJINHE
[TmanupyemMbie TOMeIeHus JIJIsl TPOBEICHUS BCEX BUJIOB yU€OHOM NESITEIIbHOCTH

Anpec (MecTorosnoxe-
HHE) TOMEILEHNH JUIst
HpPOBEICHUS BCEX BU-
JIOB Y4eOHOM J1esiTelb-

HOCTH, IPEIYCMOTpPEH-
HOW y4eOHBIM IJIAHOM

HaumenoBanue
y4eOHBIX TIpes-
METOB, KypCOB,
JTUCITUTITAH (MO-
nynei), mpakTi- | HanMeHoBaHWe TOMENIeHHH sl POBEIEHHUST BCEX BUJIOB YIEOHOM
KW, HHBIX BHJIOB | IESATCIBHOCTH, IPEAYCMOTPEHHON YIeOHBIM IIJIAHOM, B TOM YHCIIC

No N N (B ciryuae peanu3auu
y4eOHOI Jies- | MMOMEIICHUS JIJIsl CAMOCTOSATEIIEHOW Pa0OTHI, C YKa3aHHEM IepEUHs .
/T . 00pazoBaTeNbHOH TPO-
TEJNBHOCTH, OCHOBHOTO 000pYyIOBaHUs, Y4eOHO-HATIISATHBIX TOCOOUT .
TpaMMBI B CETEBOU
PeyCMOTpPEH- 1 HCIIOJIb3YEMOT0 IIPOrPaMMHOTO 00ecTICUeHHS

(hopme TOTIOTHUTENBHO
YKa3bIBACTCSI HANMCHO-
BaHUC OpraHU3ALUH, C
KOTOPOI1 3aK/TI0UEH
JIOTOBOD)

HBIX Y9eOHBIM
IaHoM o0Opaso-
BaTeJIbHOM TPO-

TPaMMBI



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

Kommnsrorepubie
TEXHOJIOTUH B
Hayke u AIIK

TTomemnienne Ne2 DJ1, mocagounsix mect — 100; muromans —
129,6KkB.M y4eOHas ayJUTOPHS IS IPOBEACHUS YICOHBIX 3aHATHIH.
CHennan3upoBaHHas MeOenh(yaeOHas focka, yaeOHas MmeOenp);
TEeXHUYECKUE CPelICTBA 00YUeHHUS, HAOOPHI JEMOHCTPAUOHHOTO
000pyI0OBaHUS B yIeOHO-HATIIAHBIX TTOCOOMHA (HOYTOYK, TIPOCK-
TOp, 3KpaH);
nporpammuoe obecneuenue: Windows, Office.

ITomemenue Ne010 300, mroniaar — 82,6KB.M; TOCaIOYHBIX MECT
— 25; yueOHast ayiuTopus ISl IPOBEICHNS YU€OHBIX 3aHATHI
nmabopaTopHOE 000pyIOBaHNE
(mkad TabopaTopHBI — 2 mIT.;);

TEXHHUYECKHE CPEICTBA 00yUEeHNUS
(oxpan — 1 mT,;
npoekrop — 1 wr.;

KOMIBIOTEP MEPCOHATBHBIN — 26 IIT.);
noctyn k cetd «HaTepHeT»;

JIOCTYII B 3JICKTPOHHYO MH(POPMAMOHHO-00pa30BaTeIbHYIO CpeLy
YHUBEPCHUTETA;
crienMaIu3upoBanHas Meoenb(yueOHast Jocka, yueOHass MeOerb).

TTomemenue Ne205 DJI, mocamounbix MecT — 28; TUIOMIAIL —
87,3KB.M; IIOMEIIEHHE JIUISI CAMOCTOSATENBLHOM paboThl 00yJatomuX-
csl.

TEXHHUYECKHE CPEICTBA 00yUCHNUS
(mpunTep — 1 mmT.;
9KpaH — 1 mrt.;
cereBoe obopynoBaHue — | mT.;

KOMIIBIOTEp MIEPCOHANBHBIN — 14 mT.);

Hoctyn kx cetu «IHTEpHETY;

JlocTy B 3J1€KTPOHHYIO 00pa30BaTENbHYIO Cpely YHUBEPCHUTETA,;

nporpammuoe obecnieuerne: Windows, Office COMPAS-3D
CHeNHaNIn3upoOBaHHast MeOeb(yueOHas MeOels).

350044, KpacHonap-
cKMii KpaH, r. KpacHo-
nap, yia. uM. Kanununa,
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