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1. OBIIAA XAPAKTEPUCTHUKA MOYJISA TexHo10rusi NpOeKTHPOBAHUS 3J1eKTPHYECKUX
anmnapaTos

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopyne BrItouaeT B ceOs AUCHUIUIHHBI «KOHCTPYKIMH AIEKTPUYECKUX allllapaToOB BBICOKOTO
HamnpspkeHus», «lIpoekTupoBaHWE JIEKTPUYECKUX ammapaTtoB BBICOKOTO HAMPsDKEHUsD», «MeTos
aBTOMATH3AIMN TPOSKTHPOBAHUS M MPOU3BOJICTBA JJEKTPUUYECKUX amnmapaToB» U [IpoekT mo momy:ro
TexHonorus NpoOEKTUPOBAHUS AJIEKTPUUYECKUX ammapaToB. B moayne paccMaTpuBaroTCs CleIylOIIHe
BOINPOCHL: MPUHIMIIBI pabOThl U KOHCTPYKLMHU BBIKJIIOYATETIeH BBHICOKOTO HAIpPSDKEHUS, BBIKJIIOYATEIeH
00JIbIION MOIIIHOCTH, U3MEPUTENIBHBIX TPAHC(HOPMATOPOB, KOMIUIEKTHBIX PACIIPEIeIUTENbHBIX YCTPOICTB,
3alIUTHBIX amMMapaToB, TPaHCPOPMATOPOB, PEAKTOPOB. MexaHHUECKHE CHUCTEMBl JJIEKTPUUYECKUX
anmnapaToB MPUBOJIBI BHIKIIFOUATENIeH BHICOKOTO HAMPSKEHHS, TPUBOBI aBTOMAaTHUECKUX BBIKITIOYATENCH,
Mexannueckue cucteMbl KPY. OCHOBBI IPOEKTUPOBAHUS Y3IIOB JIEKTPOOOOPYAOBAHUS U €TI0 M30JISIUH.
B monyne uzyuabtes MeTobl MPOSKTUPOBAHUS TEXHHUECKUX YCTPOMCTB C MCMOIB30BAHNEM CIIEIUATBHBIX
MPOrpaMM MOJIETUPOBAHUS

1.2. CTpykTypa U 00beM MOAYJISA

Tabnuna 1
O0BbeM AUCUUIIAH MOAYJIS
Ne " BCET0 MOAYJI B 3Aa4YE€THBIX
Hepeqeﬂb AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 KoHcTpyKIny 371€KTpUYECKUX anmnapaToB BHICOKOTIO
HaIpsKEHUs 4
2 IIpoekTupoBaHue 3NEKTPUUECKUX ANIIapaTOB BHICOKOIO
HaIlpsKEHUs 4
3 Meroabl aBTOMaTU3alMU NIPOEKTUPOBAHUS U TPOU3BOJICTBA
ANEKTPUUECKUX alnapaToB 4
4 [IpoekT mo moaymto TexHOoIOrust MPOEKTUPOBAHUS
ANEKTPUUECKUX alnapaToB 1
HUTOTI'O o momysro: 13

1.3.11ocsieqoBaTe ILHOCTH OCBOEHHUSI MOYJIS B 00pa30BaTe/IbHOM NMporpaMmme

IIpepexkBU3UTHI MOTYIS 1. MarepuanoBeaeHnue
2. WuxeHepHble HH(OPMAIIMOHHBIE TEXHOJIOTUU
3. Teopus 3neKTpUYECKUX aNapaToB

ITocTpeKBH3UTHI M KOPEKBU3UTHI 1. DneKTpOTEXHOIIOIHYECKHE IPOLECCHI B

MOIyJIst BBICOKOBOJIBTHOM 000pYIOBaHUU

2. DJEeKTPOTEXHOJIIOIMYECKHE IPOLECCHI B
BBICOKOBOJIbTHOM 000pYy/10BaHUU




1.4. PacnipeniejieHue KOMIETEHUMIi MO AUCHMILIMHAM MOAYJsl, IUIaHHpYeMble Pe3yJbTaThl

o0y4eHHs1 (MHIMKATOPHI) 10 MOYJIIO

Tabmuma 2

Ilepeyennb
Kox n HaumeHnoBanue IlnanupyemMsle pe3y/ibTaThbl 00y4eHUs
AUCHUTLIUH
KOMIIeTeHI[UH (MHAUKATOPBI)
MOYJIfA
1 2 3
Konctpykunu [1K-24 - Cnocoben 3-3 - OOBSICHATH TPUMEHEHUE AYTOTACSIINX
INEKTPUYECKUX MIPUMEHSTH 3HaAHHE anmnaparoB
anmnaparoB TEXHOJIOTHH, allapaTypbl
’ YPRL 1y g AHAIM3UPOBATH TEXHOJIOTUIO
BBICOKOTO npubOpoB U
. MIPOCKTUPOBAHUS JICKTPUUECKUX aNMapaToB
HaIpsHKEeHUs MIPUCTIOCOOTICHHIA JIsT
JAMArHOCTHKH, UCTIBITAHUH | [T-8 - OopMIIATh IPE3ECHTALHIO 110
Y U3MEPEHUN TEXHOJIOTUH MPOESKTUPOBAHUS DIIEKTPHUUECKHUX
BBICOKOBOJIbTHOTO anmnaparoB
o0opypoBaHus
[TK-25 - Cnocoben 3-9 - OOBSICHATH YCTPOHCTBO
MIPUMEHSTH 3HAHHE BBICOKOBOJIbTHOTO BBIKJTFOUATENS
YCTpOICTBA U MIPUHIIMIIBI
V-9 - OuenuBaTh Ha3HAYEHUE U
TpaHcGpopmMaTopoB,
. HE0OXOIUMOCTh Ka)KJIOTO JIEMEHTA armapara
pa3zbeAMHUTENICH,
BBIKJIIOYATEIIEH, I1-9 - BINONHUTH pacyeT CUCTEM armapara
PEaKTOpPOB, 3a3eMJISIOLINX
YCTPOMCTB, YCTPONCTB
MOJIHAE3ALHUTHI, PEJIEMHON
3aIlUTHl U aBTOMATUKH,
KaOeIbHBIX U BO3TYIIHBIX
JIMHUU 3JIEKTpOIIepeauH,
ra3oBbIX 3aIIUT
MeTtoap! I1K-24 - Criocoben 3-10 - OOBICHATE TEXHOJIOTHIO
aBTOMAaTHU3aINH MIPUMEHSTH 3HAHHE aBTOMAaTHU3alMK Ha O0BEKTaX SHEPTreTUKU
MIPOEKTUPOBAHMS | TEXHOJIOTHH, alllapaTypbl
’ " 1 V-10 - OueHuBarh 1moJib30BaHHE
Y IPOU3BOJICTBA | MPUOOPOB U
. ABTOMATU3UPOBAHHBIMU CUCTEMAMH Ha
INEKTPUYECKUX MPUCTIOCOOTICHUIM JIst
., | OOBEKTaxX SHEPreTUKH
anmnaparoB JMArHOCTUKH, UCTIBITAHUN

Y U3MEPEHUI
BBICOKOBOJIBTHOTO
o0opypoBaHus

I1-10 - ChoenaTth BBIBOZ O OCOOEHHOCTX
CO3JIaHMs aBTOMATHU3allU Ha 00BEKTAaX
HEPTeTHUKU

[TK-25 - Cnocoben
MIPUMEHSATh 3HAaHUE
YCTPOMCTBA U IPUHLUIIBI
TpaHcGopmMaTopoB,
pa3bEAUHUTEIIEH,
BBIKJIIOYATENCH,

3-10 - IlpuBectu npuMepsl METOI0B
aBTOMaTH3allMK Ha SHEProoObEeKTax

V-10 - OnenuBaTh aBTOMaTH3aIAIO Ha
IHEPTrO0OBEKTaX




PEaKToOpOB, 3a3eMJIIAIOLINX
YCTPOWCTB, YCTPOUCTB
MOJIHME3AIUTBI, pEICHHON
3aIIUTH 1 aBTOMATUKH,
KaOeIbHBIX U BO3TYIIHBIX
JIMHUH DJIEKTpOIIepeauH,
ra30BbIX 3aIIUT

I1-10 - Coenatp BBIBOI O METOIAX
ABTOMATH3AIMH HA YHEPTOOOBEKTAX

IIpoexrt o I1K-25 - Cnocoben 3-11 - Xapakrepu3zoBaTh Ha3HAUECHHE
MOJYJIIO IIPUMEHATH 3HAHUE BBICOKOBOJIbTHOTO BBIKJIFOYATES
Texnonorus CTPOMCTBA U MPUHIIUIIBI
yerp p 3-12 - OOBICHATE METOIOJIOTHIO
MPOEKTUPOBaHUA | TpaHCc(HOpMATOPOB,
. MIPOEKTUPOBAHMS AIEKTPUUECKUX AIIapaToB,
INEKTPUUYECKUX pa3zbeAMHUTENEH,
. CUCTEMbI aBTOMAaTU3UPOBAHHOIO
anmnaparoB BBIKJIIOYATENEH, .
MIPOEKTUPOBAHMSI U CO3JaHHUE MTPOEKTHOMN
PEaKTOpOB, 3a3EMJISIOLINX
. . JOKYMEHTaI1
YCTPOICTB, yCTPOICTB
MOJIHME3AIIUTHI, pENeHHON | V-11 - OGOOMIMTE pacuyeT OCHOBHBIX
3alllUTBL K aBTOMATHKH, IIOKAa3aTeNHM alapara: HOMUHAJIBHBIM TOK, TOK
KaOENbHBIX M BO3AYLIHBIX | OTKJIIOUEHUS, TOK TEPMHUYECKOU U
JIMHAY 3JICKTPOIEPEIaUH, | THHAMUYECKON CTOUKOCTH
ra3oBbIX 3aIIUT
V¥-12 - OueHuBaTh pacyeTbl XapaKTEPUCTUK
M30JISILIUOHHBIX KOHCTPYKIUI
BBICOKOBOJIbTHBIX aIlllapaToB
I1-11 - OcymecTBIATE 000CHOBAHHBINA BBIOOP
[IOKa3aTesel anmnapara ¢ €ro KOHCTpYKIMeH
[Ipoextuposanne | [1K-24 - Ciocoben 3-11 - OnuceIBaTh NPOEKTUPYEMBIIT
INEKTPUUYECKUX MIPUMEHSTh 3HAHHE AJIEKTPUYECKUH anmapaT
anmnaparoB TEXHOJIOTUH, almaparypsbl,
V-11 - Onpeaensate ONTUMAIbHBIE METObI
BBICOKOTO pUOOPOB U
. pacuere JIEKTPUYECKOro ammapara B
HaIPSKEHUS IPUCIIOCOOTIEHUIN 1151

TMAarHOCTHKH, UCTIBITAHUNA
Y U3MEPEHUI
BBICOKOBOJIBTHOTO
o0opyIoBaHUS

cootrBeTrcTBUU ¢ [ OCT

I1-11 - OPopMHUTE TOKYMEHTAIHIO U
MIPE3EHTALMIO 110 IPOEKTUPYEMOMY anmnapary

[TK-25 - Cnocoben
MIPUMEHSTH 3HAaHUE
YCTPOMCTBA U IPUHLUIIBI
TpaHcGpopMaTopoB,
pa3beaUHUTEIIEH,
BBIKJIIOYATENICH,
PEaKkTopOB, 3a3eMIISIOINX
YCTPOWCTB, YCTPOUCTB
MOJIHAE3AIUTHI, PEICHHOMN
3aIlUTHl 1 aBTOMATUKH,
KaOeIbHBIX U BO3TYIIHBIX
JIMHUH 3JIEKTpOIIepeauH,
ra3oBbIX 3aIIUT

3-11 - Xapakrepu3oBaTh Ha3HAUECHHE
BBICOKOBOJIbTHOTO BBIKJIFOUATES

V-11 - O6001muUTH pacueT OCHOBHBIX
MMOKAa3aTeH armapara; HOMUHAJIbHBIN TOK, TOK
OTKJIFOUEHUS, TOK TEPMHUYECKOHN U
JTHMHAMHAYECKOH CTOMKOCTH

[1-11 - OcymiecTBAsTE 00OCHOBAHHBIN BEIOOD
MOKa3aTesel arnmapara ¢ ero KOHCTPYKITHEH




1.5. ®opma 00yueHus
OOyueHnue 1o JUCHUIUTMHAM MOIYJISI MOKET OCYUIECTBIISTHCA B OUHON (opMax.



PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
KoHCTpyKIIMH 2JIEKTPHYECKUX ANNApaTOB
BBICOKOI'0 HANPSKEHHUA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHue
1 SlkoBenko CpeTiiaHa 0e3 ydueHou cTapiui DIIEKTPOTEXHUKH
PaBuneBHa CTETICHH npernojaBaTe
b

Pexomen10BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasjeina, MHCHATITHHBL Copepxanue
TeMBbI
1 Ob6ume cBeneHust 00 MEKTPUUECKUX anmapaTax BHICOKOTO
HanpspkeHus. HazHaueHue u knaccuukanus 31eKTPUIecKuX
anmnaparoB BICOKOTO HanpspkeHus. OCHOBHBIE TapaMeTphI.
KJ‘IaCCI/I(l)I/IKaI_II/IH, Ha3HayYCHUE U VYcnoBusa paGOTBI u Tp€60BaHI/I$I K DJICKTPUYCCKUM alllaparam
obmrre TpeOoBaHUs K .
P1 2 DnekTpuyeckas Ayra 1 nporecchsl B Hell. BoccraHoBneHue
3NEKTPUYECKHUM arnapaTam .
3JIEKTPUIECKOI MPOUYHOCTH ¥ BOCCTAHOBIICHUE HANIPSKCHUS Ha
BBICOKOT'O HalpsKEHHUS.
KOHTaKTaX. [IpUHIMIBI rameHus Ayrd IOCTOSHHOTO U
[IEPEMEHHOT0 TOKA.
Boznyminsle BeIkIrouaTenu. era3oBble BBIKIIOYATEIH.
Baxyywmnble BeIkTtouaTenu. Brlkimogareny ¢ KUIKUMU
OYTOracsiuMH cpefaMu. DIEKTPOMarHUTHBIE BBIKIIIOYATEINH.
MexaHn3MBI BBIKITIOYATEIIEH.
KommyTatmonHsle anmapatsl
P2 [Ipenoxpanurenu. PazpequHuTEeNN, OTACTUTENH,
BBICOKOT'O HaNpsKeHUS
KOPOTKO3aMBIKaTENU U 3a3eMJINTENH. BhIxitouareny Harpys3Ku.
KoncTpykinu, 0coOeHHOCTH pabOTH U IPUMEHECHHSI
KOMMYTAaIlMOHHBIX alllapaToB Pa3HOTro THIIA.
Tokorpanuuenue. [Ipuauun padotsl peakropoB. KoHcTpykunn
P3 OrpaHnuYMBaIoINe aNMapaThl P P P P P pyv
peaxtopos. Pazpsnauku. OrpaHuunTend nepeHanpsHKeHUH
BricOKOBONBTHBIE UzmeputensHble TpaHcPOpMaTOpHI TOKa. Mi3MepuTenbHble
P4 WU3MEPHUTENbHBIE U CUIIOBBIE TpaHcpopMaTopsl HanpshKkeHus1. CHII0BBIE TpaHCHOPMATOPHI:
TpaHCPOPMATOPHI MAacCIISIHBIE U CyXHE.




PS5

KomnuiektHble ycTpoiicTBa

KOMIIJICKCBI

KomriekTHbIe pactpeaenuTenbHble YCTPOUCTBA.
I'epMeTH3MpoOBaHHEIE pacpeIeIUTEbHBIC YCTPOMCTRA.
ArnmapaTHble TeHepaTOpHbIe KOMIUIEKCHI.

1.3. HanpaBneHI/Ie, BU/JIbl BOCOUTATEIBbHOMN ASATEIBHOCTH U HCIIOJIb3YyCMBIC TCXHOJIOTUH

Ta6muma 1.2
Hanpasnenue Bun TexHOIOMS
BOCIIUTATENBHON | BOCHUTATCNIBHOU | pooiroro oo KOMITeTCHIHS Pesynbratsl
JIeSITeTbHOCTH JIeSITeTbHOCTH NEeATENBHOCTH 00yueHus
ITK-25 - Cnocoben 3-9 - OOBACHATH
MIPUMEHSTh 3HAaHUE YCTPOMCTBO
YCTpOWCTBA U BBICOKOBOJIbTHOT'O
MIPUHIIUATIBI BBIKJTFOYATEIS
TpaHcpopmMaTopoB,
y1e6Ho- TexHonorus plejl%egmlljmene?ﬁ, ¥-9 - Oucnusats
MCCACHOBATCILCK | hopmupoBaHus BBIKJTIOUATENCH, HA3HATCHHC 1
ast, Hay4HO- YBEPEHHOCTH U peaxkTopos, HEeoOX0AMMOCTH
[Ipodeccuonanpn | HCCACAOBATCIBLCK | roroproCcTH K 3a3eMJISIOIIHMX KaIOTO SIIEeMeHTa
0€ BOCIIMTAHUE at CaMOCTOSITEJIBHOM | YCTPOUCTB, aftapata
po(hOpHEHTAIIHO YCTIEIIHOH YCTPOHCTB I1-9 - BeImoaHuThH
HHAas npoeccCHoHAIbH | MOJIHUE3AIIUTHI, pacuer cucTeM
JeSITETHOCTD OH IEATENLHOCTH | PEJECHHOM 3aIlUThl M | ammapara
aBTOMAaTHKH,
KaOEeJIbHBIX U
BO3AYIIHBIX JTUHUN
3JIEKTpOTIepeIayH,
ra30BbIX 3aIUT

1.4. IIporpaMMa AUCHMILIMHBI PEATU3yeTCsl Ha rOCyAapcTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI
KoHCcTpyKIIMM 3JIEKTPHYECKUX ANNIAPAaTOB BHICOKOI0 HANPSKEHU

DJIEKTPOHHBIE pecypchl (M31aHNSA)

1. ; bubmus snexrpuka: [TYD, MIIOT, IITD : mpakTudeckoe pyKoBOACTBO.; CHOMPCKOE YHHUBEPCUTETCKOE
u3natenbetBo, HoBocuOupek; 2011; https:/biblioclub.ru/index.php?page=book&id=57229 (DnekrporHOE
W3/1aHKE)

y4eOHO-METOIUYECKOE I0co0ue.;
HoBocubupck; 2017,

2. A6pamoB, E. HO.; Dnexrpuueckue U 53JIEKTPOHHBIE allaparbl
HoBocubupckuii roCyJJapCTBEHHBIN TEXHUYECKUI YHHUBEPCUTET,
https://biblioclub.ru/index.php?page=book&id=576085 (DnexkTpoHHOE M3AaHHE)

ITeyaTHbIe H3TaHUSA

1. EBnokynuH, I'. A., Tunep, I'.; CoBpeMeHHast BaKyyMHasi KOMMYTallMOHHAsE TEXHUKA JJISI CETEH CpeHEero
HanpsDKeHUs1 (TEeXHUYECKHME MPEeUMYIIecTBa M OKCIUTyaTallMOHHBIE XapaKTepUCTUKU : [MoHorpadus].;
N3znarensctBo Cuzoa, Cankt-IletepOypr; 2002 (6 3k3.)



2., Aradonos, I'. E., ba6kun, 1. B., bepnun, b. E., Butmnesckuii, 0. U.; DnekTpuueckue anmapaTsl BHICOKOTO
HanpsDKEHUsl C 3rera3oBoil u3ossuert; Dueproatomusaar. Cankr-IletepOyprckoe otnenenue, CaHKT-
[TeTepOypr; 2002 (43 3k3.)

3. Uynuxus, A. A., )KaBopoHkoB, M. A.; Anmapatbl BEICOKOTO HAMPSDKEHHS : Y4e0. mocodue AJis CTyI. BY30B.;
Dneproarommu3aat, Mockga; 1985 (34 sk3.)

4., Axumos, E. I'., benkun, I'. C., Bypman, A. I1., Benemenkos, H. A., I'omxkenno, A. I'., Po3zanos, 0. K.;
DNeKTpUUecKre W 3JIEKTPOHHBIE anmapathl : yued. AJisl CTYyIEHTOB BY30B, OOYYaIOIIMXCS MO HAMpaBICHHUIO
MOATOT. "DJIEKTPOTEXHUKA, JIEKTPOMEXaHUKa U dJiekTpoTexHojoruu" : B 2 1. T. 1. DnekrpoMexaHndeckue
anmapathl ; Akagemust, Mocksa; 2010 (10 ak3.)

5., bypman, A. I1., Ksacuiok, A. A., Kopo6kos, 0. C., Po3anos, Psa6uunkuii, M. B.; Dnextpuueckue u
DIIGKTPOHHBIE ammapaThl : y4el. M CTYICHTOB BY30B, OOYyYalolUXCS [0 HAMpaBICHUIO TMOJTOT.
"DJIEeKTPOTEXHUKA, SJEKTPOMEXAHUKA U EKTpOoTeXHONOoruu" : B 2 T. T. 2. CuiioBbI€ 31€KTPOHHBIE aNIapaThl
; Axagemus, Mocksa; 2010 (29 5k3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/
https://www.sciencedirect.com/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.scopus.com

https://www.tstu.ru/r.php?r=obuch.book.elibl

Matrepnansi aas jaun ¢ OB3

Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/I€, IPUTOHOM JUIsI IPOYTEHUS C UCTIOIb30BAHUEM SKPAHHOM JTyIIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMbI
http://lib.urfu.ru bubnuoreka Yp®Y

http://1djvu-inf.narod.ru/telib.htm bubnuoreka snexkTpoTeXHUKA U ANEKTPOIHEPTETUKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHbI
KoHceTpyKkum 3JIeKTpHYeCKHX aNNapaTOB BHICOKOI0 HANPSKEHUS

CBeZ[eHI/Iﬂ 00 OCHAINCHHOCTHU JUCHHUIIMHBI CIICUATUIUPOBAHHBIM U .]'IaﬁopaTOpHLIM
060py}101saHneM U MpOorpaMMHbIM od0ecneyeHHEM

Tabmma 3.1



Buapl 3anaTui

OCHAIIEHHOCTh CNEeNHAJbHBIX
noMeneHu U MoMeleHui s
CaMOCTOAATEIbHOM PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
MPOrpaMMHOI0 odecneyeHust

Jlexuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

[epugepuiinoe ycTpoicTBO

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

HpaKTI/I‘ICCKI/Ie 3aHATUA

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYECCTBOM
CTYJICHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[Tepudepuiinoe ycTpoicTBO

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Jlaboparopubie
3aHATHSA

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

He tpebyercs

Koncynbranun

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJMIECTBOM
CTYJCHTOB

Pabouee mecTo npernoaaBaTeiist

He tpebyercs

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYACHTOB

PaGouee mecTo npernoaaBaTeiisd

[Tonkmrouenue k cetu MHaTEpHET

GoogleChrome

MozillaFirefox

CaMocTosTeabHas
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYICHTOB

[TepconanbHbIe KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

[Toaxmrouenue k cetn HTEpHET

GoogleChrome

MozillaFirefox







PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
IIpoexkTUpOBaHHE JIEKTPUYECKHUX ANNAPATOB
BBICOKOI'0 HANPSKEHHUA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHHue
1 Jly3run Bnagucnas K.T.H., JOIIEHT Jlouent Kadenpa
HropeBuu AJICKTPOTEXHUKH

Pexomena10BaHo y4e0HO-MeTOAHYECKHM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasnoypoBHeBoe (nuddepeHirpoBanHoe) o0yueHne
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymoii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPIHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuna 1.1
Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMbI
CospemenHoe coctosiHue pazpaborok BBO u TpeboBanus k
OO6mmme BOTIpOCH
P1 pasnu4HbIM ero BugaM. OCHOBHbIE MPUHIIMITEI TPOSKTUPOBAHUS
npoektupoBanus BBO
BBO. Otansl npoektuposanus BBO.
[IpoexTupoBanue
P2 H30JISIIUOHHBIX KOHCTPYKLIUHA
BBO
[MocnenoBarenbHOCTH MpoekTupoBanus BBO. Pacuer oOei
P2, T1 ANEKTPUIECKOHN N30SI METOIOM SKBUBAJICHTHBIX Pa3psIHBIX

IIPOMEXKYTKOB.

Pacuer o0uieii anexTpudecKoi N30sIHUK 0AaKOBOTO 3JETra30BOro
P2, T2 BBIKITIOUaTens. OnpenaeseHue IIMHBI U30ISIHOHHBIX IPOMEXKYTKOB
BHEIIHEW U BHYTPEHHEN U30JIALIUY.

Pacuer OAWHOYHOI'0 KOJIBICBOTO 5KpaHa KOJIOHHBI OTTOPHBIX
P2, T3 H30JIATOPOB. Pacuer H30JIAIMOHHBIX TPOMEIKYTKOB KOJIOHHBI
OINOPHBIX U30JIATOPOB C SKPAaHOM.

Pacuet o0mieli 3neKTpUIecKor N30JSIIHUN KOJIOHKOBOTO Ira30BOr0
P2, T4 BBIKITIOUaTens. OnpeneneHne JIMHBI U30JSIITUOHHBIX POMEKYTKOB
BHEIIHEW U BHYTPEHHEU HU30ISAIUH.

Pacuer pacnpesnenenns HalpsKEHUs 10 pa3pblBam
P2, T5 MHOT'OPa3phIBHBIX AlIapaToB C 3allUTHBIMU dKpaHaMU U
IIYHTUPYIOUIUMU KOHACHCATOPAMU

P3 IIpoexTupoBanue
TOKOBEYIIIUX CUCTEM




BBICOKOBOJIBTHOTO
obopynoBanus. TermtoBsie
pacueTbl TOKOBeayuIei
CUCTEMBI BBICOKOBOJIBTHOTO
000pyIOBaHHS.

P3, T1

Ponb TemioBBIX SIBIEHUI B BBICOKOBOJIBTHOM 000PYZOBaHUH.
[orepu sHEprum Ha TEIIOTY B TOKOBELYIIHX, (eppOMarHUTHBIX U
JUIEKTPUUYECKUX MaTepuaax. Teopus TEIIoNpOBOIHOCTH.

P3, T2

KoHBEKTHUBHEIH TEIIO0OOMEH B BEICOKOBOJIETHOM O00OPY/IOBAHHH.
Teopust mog00Ms U KPUTEPHUH [TOTO0US B 33]]a4aX KOHBEKTUBHOT'O
TernooOMeHa. 3aKOHOMEPHOCTH TeTIONepeIauH.

P3, T3

HecranmonapHslif HarpeB y3JI0B BBICOKOBOJIBTHOTO 000PYOBaHUSI.
KpaTkoBpeMeHHBII U NIOBTOPHO-BPEMEHHOM pEXUM Harpesa
TOKOBEIYIINX YacTel U y3JI0B BHICOKOBOJIbTHOTO 000PYAOBaHUS.
INeperpy3ouHas cHOCOOHOCTH BBICOKOBOJIBTHOI'O 000PYAOBAHUSL.

P3, T4

CranMoHapHBIi HarpeB y3JI0B BEICOKOBOJIETHOTO 000y IOBaHUSI.
Mogenu cTallMOHapHBIX 33734 HArpeBa ONHOPOJHOTO NPOBOIHHKA.
Harpes m1ockoro n3onupoBaHHOro nposoauuka. Harpes
LUAIUHAPUYECKOTO U30JIMPOBAHHOTO IIPOBOAHKKA. Pacuer
MHUHHUMAJIBHOTO CEUYECHHUS IIPOBOIHUKA.

P3,T5

TennoBoit PacueT HEOAHOPOAHOI'O U30JIMPOBAHHOI'O TOKOIIPOBOAA
METOJIOM SKBUBAJICHTHBIX TEIJIOBBIX CXeM. TemnoBoit
YCTBIPCXMOJIOCHUK AJId Y4aCTKa TOKOIIPOBOAA.

P3, Té6

TennoBas cxema HEOAHOPOAHOI'O IMPOBOJHHKA C
COCPECAOTOUCHHBIMH UCTOYHUKAMU MTOTCPb. Pacuer pacipeaeicHusd
TCMIICPATYPhI HArpeBa TOKOBG,I[YH_[Cﬁ CHUCTEMBI BBICOKOBOJBTHOT'O
060py,Z[OBaHI/I${ C YU4CTOM MOTCPb B KOHTAKTHBIX COCANHCHUAX.

P4

[IpoekTrpoBaHUE CUITOBBIX
KOHTaKTHBIX COCAMHEHHUN
BBICOKOBOJIETHOT'O
o0opymoBaHUs

P4, T1

OCHOBHEBIE napamMeTpbl, TCPMUHBI U TOHATUSA TCOPUN KOHTAKTHBIX
COCI[I/IHGHI/Iﬁ. PaBHOBI/I,I[HOCTI/I QJICKTPUYCCKUX KOHTAKTOB U UX
KJ'IaCCI/I(I)I/IKaI_II/IH. OcHOBHbBIE napaMeTpbl KOHTAKTHOI'O y3J1d.

P4, T2

TepMOI)J'IeKTpI/I‘IeCKI/IC 3(1)(1)CKTI:I B KOHTaKTaX. TemioBbie MOACIN
KOHTAKTHBIX IIJIOOIad0K. OcHOBHbBIC 3aKOHOMCPHOCTHU IMCPEXOAHOT'O
KOHTAaKTHOI'O COIIPOTHUBJICHU.

P4, T3

Harpes kOHTakTOB HOMMHAJIBHBIMU TOKamMu. Pacuer Temneparypsl
KOHTAKTHBIX ILIOIIAJ0K ¥ KOHTAKTHOI'O HAXKATHUS IIPU NPOTEKAHUU
HOMUHAJIBHOT'O TOKA.

P4, T4

Harpes koHTakTOB aBapuiiHBIMU TOKaMu. PacueT Temreparypsl
HarpeBa KOHTAKTHBIX IJIOMIAI0K TOKOM KOPOTKOTO 3aMbIKaHHUS.
Tepmuueckasi CTOMKOCTh KOHTAKTHOT'O COCIMHEHUS.

P4, TS

TennoBast MoieTTh KOHTAKTHOTO y3i1a. OnpeseneHue napaMmeTpoB
TEIJIOBOT'O YETHIPEXTOIIOCHUKA KOHTAKTHOTO COCAMHCHHUSI.

1.3. HaHpaBHeHI/IC, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIb3YCMbIC TCXHOJIOINH




Taonurma 1.2

Hamnpasnenue Bn
b i . i Texnonorns PesynbraTh
BOCIIMTATENIbHON | BOCIHTATENBHON | poooro o oo T — o6yqu1/1;1
e TEIbHOCTH eI TeIbHOCTH eSTEIBHOCTH y
[1K-25 - Criocoben 3-11 -
NPUMEHATH 3HaHHE | XapaKTepU30BaTh
YCTPOMCTBA U HazHauYCHHE
IPHMHIIUIIBL BBICOKOBOJIBTHOT'O
TpancOpMaToOpoOB, | BBHIKIIKOUATEIS
TeXHOMO s pasbeIUHUTENEH, V.11 - OBoBmTs
po(hOpUEHTALINO BBIKJIFOYATEIIEN m
OPMUPOBaHMS >
HHas b pacyeT OCHOBHBIX
YBEPEHHOCTH H PCaKTOpOB, N —
NeSATeTbHOCTh 333e MIITIOLIX
TOTOBHOCTH K )
. armapara:
1eJIeHanpaBIeHHa | caMocTosTenpHon | Y TPOUCTE,

HOMHWHAJIBHBIN TOK,

[Ipodeccnonansu 5 CTPOWCTB
pog 51 paboTa ¢ YCIIEIIHOM ycrp TOK OTKJTIOUCHHS,

0¢ BOCITHTAHHE uHpopManueit npodeccronanpy | MOTHUCAIIATEL, TOK TePMHUECKOIT H
TUIst oii nesrenpHocT | PEICHHOU 3AIUTHI U IMHAMHYECKOM
HCIIOJIBb30BAaHUs B aBTOMaTHKH, CTOUKOCTH

Texuomorus KaOeJIbHBIX U
NPaKTUIECKUX .
LeITsIX CaAMOCTOATCIIBHOU BO3HyH.IHI)IX JIMHUU H_l 1 -
paboThI 3JIEKTPOIIepEIayuH, Ocy1iecTBIsITh
Tra30BBIX 3aIlIHUT 000CHOBAaHHLII
BEIOOD
rnokazaTeJiet
ammapara ¢ ero
KOHCTpYKLIHEH

1.4. IIporpaMMa AUCHMIIIMHBI PEATTU3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHbI
IIpoexTHpOBaHME JIEKTPUYECKHUX ANNAPATOB BHICOKOI0 HATIPSIZKEHUSI

JJIeKTPOHHBbIE pecypchl (U31aHMs)

1. ; bubmus snexrpuka: [1YD, MIIOT, IITD : mpakTudeckoe pykoBOACTBO.; CHOMPCKOE YHHUBEPCUTETCKOE
u3natenbetBo, HoBocuOupek; 2011; https:/biblioclub.ru/index.php?page=book&id=57229 (DnekrporHOE
W31aHue)

2. Ilomnos, E. B.; YcTpoiicTBO U AKCIUTyaTalus MEKTPUYECKUX allapaToB: KOHCHEKT JEKUUHN : Kypc JEKIUH.
1. KommyTtannoHHbIE IEKTPUYECKUE arnaparsl; AnpraupMI'ABT, Mocksa; 2015;
https://biblioclub.ru/index.php?page=book&id=430567 (DnekTpoHHOE H3TaHHC)

IleuaTHBIE M3TaHUS

1., bypman, A. Il., KBacHiok, A. A., Kopo6kos, 1O. C., Po3zanoB, Psa0uunkuii, M. B.; Dnexrpuyeckue u
DIIGKTPOHHBIE ammapaThl : y4del. [ CTYICHTOB BY30B, OOyYalolUXCs [0 HampaBiICHUIO MOITOT.
"DJIEeKTPOTEXHUKA, FJIEKTPOMEXAHHUKA U 3EKTpOoTeXHONOruu" : B 2 T. T. 2. CUiOBbIE 311€KTPOHHBIE AINIApPaThI
; Axanemus, Mocksa; 2010 (29 5k3.)

2. KazakoB, B. A.; Dnexrpuyeckue ammapaTsl : yyeO. mocoOue Juisi CTyIE€HTOB BY30B, OOYYaIOLIMXCS 10



HarpasieHuto noarot. 140600 "DnexkTpoTexHUKa, IEKTpOMEXaHuKa U dnekrpoTexnoiorun.; PamnoCodr,
Mockasa; 2011 (5 9k3.)

3. ; [IpoekTrpoBaHMe ANEKTPUUECKUX allapaToB : YUeOHUK AJIs CTYA. By30B.; DHeproaToMusaar, Jlenunrpan;
1985 (47 3k3.)

4. YynuxuH, A. A.; Dnexrtpuyeckue ammaparbl. OOmmil Kypc : y4deOd. JIi CTYJIEHTOB JJIEKTPOTEXH. U
AJIEKTPOIHEPTET. CIICUAILHOCTEN BY30B.; AnbsHc, Mocksa; 2008 (31 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIHOHHO-CIIPABOYHbIE CHCTEMbI
https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/
https://www.sciencedirect.com/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.scopus.com

https://www.tstu.ru/r.phpr=obuch.book.elib1

Marepuansl qis auy ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MMOMCKOBBIE CHCTEMBI
http://lib.urfu.ru bubnuorexka Yp®VY

http://1djvu-inf.narod.ru/telib.htm bubnuoreka anexTpoTexHUKa U ANEKTPOIHEPreTUKA

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpoexTHpOBaHME JIEKTPUYECKHUX ANNAPATOB BHICOKOI0 HANPSAKEHUSA

Caenennst 00 OCHAIICHHOCTH JHCHUILVINHBI CIEUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
0o0opyroBaHHeM H IPOrPAaMMHBIM o0ecre4YeHneM

Tabnuma 3.1
Ne Buabl 3anaTmii OcHaIEHHOCTH CNEeNNAJTbHBIX IlepeyeHb JMLEH3UOHHOTO
n/n noMelleHNt 1 MOMeIeHuii 115 NMPOrpaMMHOI0 o0ecrnevyeHust
CaMOCTOATEIbHOM padoThI
1 Jlexmn MeGenb aymuTopHas ¢ Office 365 EDUAS ShrdSvr ALNG

KOJIMYECTBOM pabO4MX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBHUHU C KOJIIMYECTBOM
CTYZICHTOB




Pabouee mecto npenoaasarens
Jlocka aynuropHas

[epugepuiinoe ycTpoiicTBO

HpaKTI/I‘IeCKI/Ie 3aHATUA

Mebens aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYJICHTOB

Pabouee mecTo npemnogaBarens
Jocka aynutopHas

[TepconanbHbIe KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab+Simulink
Mathcad 14

Koncynbranun

Mebenb ayauTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab+Simulink
CTYJICHTOB
Mathcad 14
Pabouee mecTo npenoaaBarens
GoogleChrome
[TepconanbpHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY O0YUarOIINXCS MozillaFirefox
[Tonkmrouenune k cetu MaTEpHET
Texyumii koHTpoab 1 | Mebenb ayauTopHas ¢ GoogleChrome
MIPOMEXKYTOUHAS KOJIMYECTBOM pabOvMX MECT B oy
P Y P MozillaFirefox
aTTecTalus COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB
Pabouee mecto npenonasarens
[Tonkmouenue k cetu MHTEpHET
CamocTosTenbHast Mebenp ayiuTopHasi ¢ Matlab+Simulink
aboTa CTyJCHTOB KOJIMYECTBOM pabO4MX MECT B
P Y P Mathcad 14
COOTBETCTBUH C KOJIMUYECTBOM
CTYZICHTOB GoogleChrome
IIepconanbHbie KOMIIBIOTEPHI IO | MozillaFirefox

KOJIMYCCTBY 06yqa}0mnxc;l

ITogxmrouenue x ceru HTEpHET




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
MeToabl aBTOMATH3AIMHU TPOEKTHPOBAHUS
MPON3BOJCTBA IEKTPUUECKHUX ANNAPATOB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Pynubiii Buktop KaHaugaT IOLIEHT DIIEKTPOTEXHUKH
Bianumupouy TEXHUYECKUX HAYK,
JIOLIEHT

Pexomen10BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnmma 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMbI

ABToMatu3anus npoekTupoBaHusi. CUCTEMBI aBTOMATU3ALINH
MIPOSKTUPOBaHUS: HA3HAUYCHUE, COCTAB, OOIINE XapaKTEPUCTHKH.
CocraBHbIE YacTu Ipouecca npoektupoBanus. CTaguu, 3Tambl

P1 BBenenue B aBTOMAaTU3alUIl0 | IPOEKTUPOBAHUS. Y POBHH, ACTIEKTHI IPOECKTUPOBaHUA. ba3oBeiii

MPOEKTUPOBAHUS aJITOPUTM Mpolecca MPOEKTUPOBaHUS. TUTIOBbIE TPOEKTHbIE
nporenypsl. [IpuHImn BokeHHOCTH. IHTETprpOBaHHEIE
MaITHHOCTPOUTENbHEIE CHCTEMBI. JKoHOMIYecKue acieKThl CAIIP:
CTpaTErn4ecKue U TAKTUYECKUE. bIouHO-nuepapXuueCcKuil MoOaX0I.
Crannmaptusanus B CAIIP. Kiaccel Mmopgesner, TOUHOCTh, aeKBAaTHOCTh M SKOHOMHUYHOCTH
P2 CucreMsl KI1acCUAUKAIIUU U MoJieJIed
KOJTUPOBAHMUS

YpoBHM UHTETPALIMK BHIUUCIUTENIBHBIX CUCTEM: BHYTpeHHUI
aNTOPUTM, MAaKPOUHCTPYKIINH, BHEITHUH aITOPUTM C

Buner obecniedenus cucreM uHTepdelicoM, aJropuT™ C repeaadeii reoMeTpUIeCKuX JaHHBIX,
P3 aBTOMAaTHU3aLMHU. 3aKa3HOe MIEPEHOC TEOMETPUUYECKUX JaHHBIX, aBTOHOMHBIE BBIYHCIICHHUS.
nporpaMMHoe obecreueHne PazpaboTka nporpaMmmMHOro obecrneyeHus: IPUHLIUIBI 1 TOPSIIOK
CO3/1aHus, CONPOBOKAIOIIAs JOKYMEHTALNS, COBMECTUMOCTD U
MIEPEHOCUMOCTb, TECTUPOBAaHUE, 00YUECHHUE, OJCKA3KH, IOMOIb

P4 Wudopmarmonnoe Tunel qaHHBIX. OCHOBHBIC CTPYKTYPBI [T XPAHEHHS JAHHBIX
obecneuenue CAIIP
3ammTa mporpaMMHOr0 00ECIIeUeHUS: TeXHUUECKas,
3ammuTa HHOOPMAITIH H .
P5 kpunTorpadudeckas, uacHTU(GUKAUEH POrpaMMm, TaTeHTHAs

MIPOTPAMMHOTO 00ECTICUCHHUS
3amuTa.




P6

ABTOMaTH3aIHA
MOJCITUPOBAHUS H
HUCCIIEIOBAHUS MOIEIICH

TBepaoTenpHOE MOAECTUPOBAHNE TEXHHYECKUX YCTPOUCTB M X
WCCIIeTOBaHNE

P7

MeTo/1bl 0IHOMEPHOIO MOKCKA
3KCTpEMyMa

[IpoekTHBIE TapaMeTpBl, iedeBas PyHKINS, TONCK MUHIMYyMa
(MakcuMyMa), POCTPAHCTBO MPOSKTUPOBAHUS, OTPAHHICHHUS-
paBEHCTBa, OTPAHUUCHI- HEPABEHCTBA, JIOKAIBHEIN ONTUMYM,
JI00aIbHBIN ONTUMYM, YHUMOIAIBHOCTh, MYJIbTUMOJAJIEHOCTD,
TIOBEPXHOCTHU YPOBHSI, BHIITYKJIOCTh, BOTHYTOCTh, CEITIOBAst TOUKA,
OBPaXXHOCTh, TPAUCHT, HEOOXOAUMBIC U JIOCTATOYHBIC YCIOBHUS
skcTpemyMa. BeiOop meneBoii (GyHKIMH, YaCTHBIC KPUTEPHH,
B3BELUEHHBIM aJAUTUBHBIA KPUTEPUl, MYyIbTUILIUKATUBHBIM
KpUTEpHUi, MAKCHMHUHHBIC (MUHIMAKCHBIC) KPUTEPHH.
MareMaTtndeckas TOCTAaHOBKA 3a7[a9¥ ONTHUMHU3AIIHH.
Knaccudukarus meronoB norucka. OCHOBHBIC 3TaIlbl TOMCKA
skcTpemyma. [lonck Hyns GyHKIMU OJHOW TIEpEMEHHON: METOT
JIeJICHHs ToroiaM; MeTo, HpioToOHa; METOIBI CEKYIIUX U JIOKHOTO
TIOJIOXKEHUS; IPOOHAS HMHTEPIIONISIIAS U METO/IBI BBICOKHX
MOPSIAKOB; PETYIAPU3UPOBAHHBIN METO IMHEHHON UHTEPIIOIALIUH.
OpHOMEpHAsT ONITUMU3AIUS: METO/T TOKPBITHIA;, OOTITHI
(paBHOMEPHBIN) TTOUCK; METOJI JCJICHHUS HHTEPBaJja IOIoJIaM;
METOJ TUXOTOMHH; METOJT 30JI0TOTO CEUCHMsI; MeTo J[IBHCa,
Cgenna n Kommu; meton [ayamna; meton @uboHawdn; METOR
JIOMaHBIX; METOJ] KacaTeIbHBIX; METO]I MTOJIMHOMHUATHHON
uHTEpnoysnuY (1apadoi); METO/ CTOXaCTHYECKOH alpOKCHMAIIHH.
CpaBHEHHE METO/I0B OJJHOMEPHOTO MOUCKA

P8

MeTo1bl MHOTOMEPHOTO
MIOMCKA IKCTPEMYMa

MeTton nonHoro nepedopa (MeTo CETOK); METOT
MMOKOOPMHATHOTO CITyCKa (M0IbeMa); METOJT UCKITIOUEHUS
oOnacTeli (KacaTenbHOH K JIMHUU YPOBHSI); METOJI CITy4aiiHOTO
MOUCKa; PAIUEHTHBIN METO; CTYIIEHYaThIi HAUCKOPEUILIUN CITyCK;
HaWCKOPEHIINHI MOABEM C UCIIOIB30BAHUEM OJTHOMEPHOIO MTOUCKA;
meToll HproToHa; MeToj nepeMeHHOM METpUKHU; MeToJl bpoiiseHa;
meton JIpBusiona - dueruepa — [layaina; METOl COMPSIAKEHHBIX
HaIpaBJIeHUH; METO/I TapaJIeNbHBIX KacaTebHBIX (TapTaH-
METOJT); COTPSKEHHBIX TpaiueHToB; MeTol dneTuepa- Pusca;
anroputM [lupcona; npoekTuBHbBIN anroput™ Herotona-Padceona;
metox Pnetuepa; Metoq KoHpUrypauuii Xyka-/>xusca; MeToxn
koHpurypauuii Pozenboka (BparieHus oceit KOOpIUHAT); METOA
koH(urypanuii [laysnna; cumruiexc-meron (neopMupyemMoro
mHororpananka)(Hennepa u Muna); meton I"aycca-3eiinens;
METOBI CITYJaifHOTO IMTOMCKA (AITOPUTM ¢ TTapHOU TTPOOOIA;
ANTOPUTM C BO3BPATOM IPH HEYAAYHOM IIIare; ajJrOPUTM C
[epEeCcUeTOM IIPH HEYAaYHOM IIare; ajlropMT™M HamIydiield IpoOsr;
AITOPUTM CTaTHUCTUYECKOTO rpaguenTa). CpaBHEHHE METO/IOB.

P9

MeTo bl HeTMHEHHOTO
MIPOrPaMMHUPOBAHHS

Merton HeomnpeaeneHHbIX MHOKUTENEN Jlarpanka; MeTos
mrpadHbIX QyHKINH; MeTO OapbepHBIX (YHKITHIT; METOT
npoekiuy rpaguenta (Po3ena; 0000IEeHHBIH TPalueHTHBIA METO/;
0000mIeHHbII MeTo J[9BU0HA; MeTo TOMyCTUMBIX HalpaBiICHUN
(3aytennaiika); MeTo 1 000OIIEHHOTO MPUBEACHHOTO TPATUCHTA;
METO/T BHEIITHEH TOYKH; METOJI IIEHTPOB (Pa3HOBUIHOCTh METO/IA
BHYTpeHHe# Toukn); MeTof] Po3eHOoOKa; MeTo1 BHYTpeHHEH TOUKH
(6aprepHBIX IOBepxHOCTEH + [[PBUIOHA); MeTon Beticmana; Metox
KOMITCHCHPYIOIINX KOHCTAHT (07Ha 13 MoaudukaIuii MeTona
BHEIITHEH TOYKH); TPOTrPaMMBI peasli3aIiiil MHOTHX METO/IOB.




P10

Pasnmuunble mOaxoanl K
PELIEHUIO 33/1a4 ONTUMHU3ALNN

Ilenouucnaennoe mporpaMMupoBanue. JJuHamuyeckoe
MporpaMMupoBaHue. TUNIOBBIE 3a/1a4l MATEMATUUYECKOTO
porpaMMHupoBaHus: TpaHcopTHas 3a/a4a. 3a1a4a TPaCCUPOBKH.
ITocTanoBKa 3a/1a4l ONTUMHU3ALUH B YCIOBUSAX HEOIIPEAEIEHHOCTH:
@DaxTOpHBIN aHATN3. DJIEMEHTH TEOPUH UTP. MeTo b
CTPYKTYPHOI'O CHHTE3a TEXHUYECKUX yCTPOUCTB.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJOTUU

Tabmuna 1.2
Hanpasnenue Bun TexHOTOMS
BOCIIUTATCIBHON | BOCHHUTATENBHOH | pooivmoramy ow KOMIeTeHIms PesynbTathl
NEeSTEIIbHOCTH e TEIbHOCTH ESITETBHOCTH 00y4enus
[1K-25 - Cnocoben 3-10 - IIpuBectun
MIPUMCHSTH 3HAHUC MIPUMEPBI METO/IOB
YCTPOMCTBA U aBTOMATH3AINH Ha
TexXHOIorus HNPUHIATIBI IHEPTro0OBEeKTaX
npohopHUeHTAIO
Hia;b b M9 1 popmmposass Tﬁ:;f;ﬁ;ae?:ﬁw, V-10 - Oucnmsars
JIEATEILHOCTD Zg:g}:ﬁ:gf;iﬂ I]:LIKJ'IIO‘IaTeJ'Ief/'I, ’ aBTOMATHU3AIMIO Ha
9HEProoObEKTaX
1eJIeHanpaBJIeHHa | caMocTosITeNbHON | PEAaKTOPOB,
Ipopecenonans | g hagora yCHenHoi 3a3EMJIIOLUMX I1-10 - Cnenats
0€ BOCIUTAHNC nHpopManmeit npodeccuonanpy | YCTPOHUCTB, BBIBOJI O METOJIaX
TS oil nesitenpHOCTH | YCTPOHUCTB aBTOMaTH3aIlUM Ha
HCIIOJTb30BAHUS B MOJTHUE3alUTHI, HEPTro0OBEeKTaX
MPaKTHIECKIX Texuomorns _ | peneiinoii 3amUTHI 1
— CaMOCTOSITENBHOR | apromaTHKy,
paboThr KabeabHBIX 1
BO3AYIIHBIX JTUHUN
AIIEKTpOTIepeayH,
ra30BBIX 3T

1.4. IIporpaMMa AUCHMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
Metoabl aBTOMATH3AUMHY NPOCKTUPOBAHUSA M IPOM3BOACTBA YJIEKTPHUYECKHUX aNlapaToB

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. ; UmxenepHas rpaduka : yuebHoe ocodue.; BopoHexkckas rocy1apcTBeHHAs IECOTEXHUUECKas akaeMusl,
Boponex; 2012; https://biblioclub.ru/index.php?page=book&id=142414 (31eKTpOoHHOE U3/IAHUE)

2. XubikuHa, A. I'.; VmxeHepHass W KoMmIbloTepHas rpaduka : ydeOHoe mocobue.; CeBepo-KaBkaszckuit
®denepanbHbII YHUBEPCUTET (CKODY), CraBporouns; 2016;
https://biblioclub.ru/index.php?page=book&id=466914 (DnekTpoHHOE H3TaHKE)

3. Uepenamkos, , A. A.; KomnbroTepHas rpaguka U TeOMETPUIECKOE MOJISTHPOBAHIE B MAIIMHOCTPOCHUH :
yaeOHoe mocooOue.; Camapckuii ToCyIapcTBeHHbBIN TexHudeckuii yHuBepcutet, DbC ACB, Camapa; 2015;
http://www.iprbookshop.ru/91762.html (3nekTpoHHOE U3TAHUE)
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pou3BoAcTBO; Mup, Mocksa; 1991 (4 5k3.)

IpodeccuonanbHbIe 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/
https://www.sciencedirect.com/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.scopus.com

https://www.tstu.ru/r.php?r=obuch.book.elibl

Matrepunansi aas jauy ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crenuaibHOro ¢opmara Juisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C HCTIOJb30BAaHUEM SKPAHHOH JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE H MOUCKOBbIE CHCTEMbI
http://lib.urfu.ru bubnuorexa YpdY

http://ldjvu-inf.narod.ru/telib.htm bubanoreka 31eKTPOTEXHUKA U SJIEKTPOIHEPreTHKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
MeToabl aBTOMATH3ALMHU NPOEKTHPOBAHNS M IPOM3BOACTBA 3JIeKTPHYECKHUX ANINAPATOB

Caenennsi 00 OCHAIIEHHOCTH JUCHUNIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000opy/10BaHNEM U MPOrPaMMHBIM O0ecreyeHueM

Tabmwmia 3.1
Ne Buabl 3ansaTuii OcHAaLeHHOCTD CIeNHAJIBHBIX IlepeyeHsb JULEH3HOHHOTO
n/n MOMeLIeHHIT 1 MOMelleHn i UIs NMPOrpaMMHOro o0ecrne4eHns

CaMOCTOAITEJILHOH paboThI




Jlexkmum

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

[Tepudepuiinoe ycTpoiicTBo

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

AutoCAD 2014

JlaGopaTopHsbie
3aHATUA

Mebens ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTMIECTBOM
CTYZICHTOB

Pabouee mecto nperoaaBaTeiisd

IIepconasbHBIE KOMITBIOTEPHI 110
KOJINYECTBY 0OYYaIOLINXCS

AutoCAD 2014

Koncynbranun

Mebenb ayuTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecto npenogaBatens

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaromuxcs

[Tonkmrouenue k cetu UHTEpHET

AutoCAD 2014
GoogleChrome

MozillaFirefox

Texymuii KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTauus

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabOo4HX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYZCHTOB

Pabouee mecTo npenoaasarens

[Toaxmrouenue k cetn IHTEpHET

GoogleChrome

MozillaFirefox

CamocrosrenbHas
pa0oTa CTyZEeHTOB

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabovmX MECT B
COOTBETCTBHUHU C KOJIUYCCTBOM
CTYJICHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkntouenue k cetu UHTEpHET

AutoCAD 2014
GoogleChrome

MozillaFirefox
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