[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Kyamppre AlIHO EERGUEAPCTBEHHOE BIODKETHOE OBPA3SOBATEJIBHOE VUPEXJIEHHE BBICIIEI'O OBPA3OBAHHS
[omkHocTb: MpopekTop no 06pa3ogaTMMbWMEEﬁmQTme C EHLCKOFQ XO34UCTBA POCCUNCKOU ®EJEPAIINN .

Nara nopgROECHARCKNVE TXOCY JAPCTBEHHBIN YHUBEPCUTET HAPOJAHOI'O XO3AAUCTBA

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: HUMEHMH B.A. BEPHAJICKOI'O»
790a1a8df2525774421adc1fc96453f0e902bfb0 (Yuusepcurer Bepuagckoro)

Kadenpa DnekTpooOopy1oBaHus U MIEKTPOTEXHUIECKUX CHCTEM

[TpuHaTO Y4eHbIM COBETOM YIBEPKAEHO _-
Yuuepcurera BepHaackoro [MpopexTapAe06pasoBaTe/IbHOM JAeATEILHOCTH
«21» Hos6ps 2024 r. npotokon Ned i . Kynpssues M.I'.

1% Hos6ps 2024 .

PaGouasi nporpamMma Ay CHUIIHHBI

AJIEKTPUUYECKHUE CETU U CUCTEMBbI
CEJbCKOXO03SIMCTBEHHOI'O HASHAUEHUSI

Hanpasnenue noaroroBku 35.03.06 ArpouHxkeHepus

Hamnpasnennocts (mpoduib) mporpaMMsbl: - DIEKTPOTEXHOJIOTUN U POOOTH3AIUS
TEXHOJOTUYECKUX TIPOIIECCOB

KBanudukauus: Oakanasp

®dopma oOydecHUS: OYHAs, 3a0UHAS

Banammxa 2024r.



Pa6ouas mporpamma paspabotana B coorBerctBuu ¢ @I'OC BO mo HampaBieHUIO TTOATOTOBKH
13.03.02 DnekTposHepreTuka u 3JIeKTPOTEXHUKA (YpOBEHb OaKanaBpHara)

Pabowas  mporpamma  gucnMIiMHbL - paspaborana:bazpuies B.M.,  Kk.T.H.,,  JI0LEHT
Ka(enpbIIEKTPOOOOPYIOBAHUS U NIEKTPOTEXHUUECKUX CUCTEM

PenensenTnr:
JOTIEHT Kadeapsl 3JeKTPOOOOPYAOBAHHS U JICKTPOTEXHUIECKUX cUcTeM, K.T.H. O.A. Jluma



1. Ilnanupyemble pe3yJibTaThl 00yUeHHs MO TUCHUILINHE, COOTHECEHHbIE €
ycraHoBJeHHbIMUA B OIIOII BO ungukaTopamMu J0CTHKEHUS] KOMIIETEHIIH I

1.1 llepeyens KOMNeTeHIMI, POPMHUPYEMBIX Y4eOHOM TUCIUIITINHOM

Kox m HauMeHOBaHue
KOMIIEeTeHIINH

NuaukaTopsl 10CTHKEHHS KOMIIETEeHI[UH
Ilnanupyemble pe3yJIbTAThl 00y4eHHsI

IIpodeccnonajibHasi KOMIETEHIUSA

I[IK-3 Cnocoben
BBIMOJTHATH PabOTHI 1O
IIOBBIIIIEHHIO
a¢hekTUBHOCTH
SHEPreTHYECKOTO U
ANIEKTPOTEXHUIECKOTO
000pyI0BaHMS, MAIITMH U
YCTaHOBOK B
CEIbCKOXO03IMCTBCHHOM
MPOU3BOJICTBE

N-1 TIK3 3maer mpaBuwina pabotsl B CAIIP mna  odopmieHus
yepTexeil;  (QyHKIHOHAJIbHbIE  BO3MOXKHOCTH  NPOTPaMMHBIX U
TEXHUYECKUX CPEICTB M IMpaBuia pabOThl B HUX; CUCTEMA YCJIOBHBIX
0003Ha4YeHUH B IPOCKTUPOBAHUH.

3Haer IIpaBuiIa TEXHOJIOTMYECKOTO (YHKIMOHUPOBAHUS
IEKTPOIHEPTrEeTHUECKUX CUCTEM B qacTu WCIIOTIb30BaHMS
BO300HOBIISIEMBIX HMCTOYHHMKOB 3HEpru. CXeMbl W METOAbl MOHTaXa
AIIEMEHTOB CHUCTEMBI 3JICKTPOCHAOKEHHUs. 3HAET TEOPUIO0 MHTETPATIBHBIX
IUQPPOBBIX YCTPOHCTB; DIEKTPOHUKY U MONYNPOBOJAHUKOBYIO TEXHHKA;
SIBneHMEe  SJIEKTPOMArHUTHOM MHAYKUMH M  MarHUTHBIC — LIEIH;
DJEeKTpUUYECKHE LEeNH IOCTOSHHOIO M IEPEeMEHHOro Toka, Cxembl
E€MKOCTHBIX JIeNUTeNell HampshkeHus. TpeOoBaHWS HOPMAaTHBHBIX
MPaBOBBIX aKTOB M JJOKYMEHTOB CUCTEMBI TEXHUUECKOT'O PEryJIMPOBaHUS
K pa3paboTKe TEKCTOBOM ® rpaduueckoil dactedl pabodeit
JOKYMEHTAIlMd CUCTEM DJIIEKTPOCHAOKEHHS; THIOBBIE TPOEKTHEHIC
pelieHns MO y3JaM CHCTEMBI 3JeKTpOocHaOKeHus. 3HaeT TpeOOBaHUS
OXpaHbl TpyJa, NPOMBIIUIEHHOW © TIOXapHOW 0e30MacHOCTH,
MIPOM3BOJCTBEHHON CaHWUTapuH, PErjJaMeHTHPYIOLIUE JeATEIbHOCTh IO
TpynoBo# (yHkumu; 3HaeT TpeOOBaHUSI HOPMATUBHBIX MPABOBBIX AKTOB
U JOKYMEHTOB CHCTEMbl TEXHMYECKOTO DPErylMpoBaHHs K pa3paboTke
TEKCTOBOW W TpaduvecKol dacTell paboyeil ITOKyMEHTAIlMH CHUCTEM
AIIEKTPOCHAOKEHHS  (DJIEKTPOCHAOKEHHE, OCBEIICHHE, 3a3eMJICHHE,
KaOeNbHbIE U BO3AYIIHEIE CETH);.

NJ-2TTK 3 Ymeer BeIOMpaTh CrIOCOOBI U aIrOPUTM PabOTHI B CHCTEME
aBTOMATH3UPOBAHHOTO mpoekTupoBanus (mamee - CAIIP) mns
opopMIICHUST YEPTEKEH; YMTAaTh OCKU3HbIE M padouyMe YepTeKH
rpaduuecKoil 4acTu paboyel U MPOEKTHON JOKYMEHTALUH; IPUMEHSITh
IporpaMMHBIE cpelncTBa Ais odopMieHHs pabodedl NOKyMEHTalUH
CHUCTEM  JJIEKTpOCHaOKeHUs  (dNEKTpOCHAOXKEeHHEe,  OCBEIICHUE,
3a3eMJieHre, KalelbHble W BO3aylIHble ceTd) [IpumensTs TpeboBanus
HOPMATUBHBIX IIPABOBBIX AKTOB M JOKYMEHTOB CHUCTEMBI TEXHHYECKOTO
pETYIMPOBaHUS TIPU COCTABJIEHUH paboyeil TOKYMEHTAIlMH CHCTEM
3NIEKTPOCHA0XKEHNUS (OCBEIIeHNE)

CBenenus o Marepuagax, IpUMEHSIEMBIX NP PEMOHTE yCTpoWcTB P3A;
Cocrasiienue u oopmiieHre crienupuKanid 000py10BaHMsI, H3ACTHA 1
MaTepHajoB.

NA-3IIK 3 BrnageeT HaBbIKaMU OTIPEICIICHUS CXEM UM METOJIOB MOHTaXa
9JIEMEHTOB CHCTEMBI AJIEKTPOCHAOXKEHHS B 3aBUCHUMOCTH OT HPUHSITHIX
TEXHUYECKHUX peueHuit paboueit JIOKyMEHTAlluH B qacTH
sHeprocOepexxeHus. Brageer pazaMyHBIMU METOaMH  MOHTaXa
ka0enel U MPOBOJIOB;




2. lenn u 3aga4n ocBOeHHUA Y4eOHOM M CIHUIIJIMHBI, MECTO TUCHHUILINHBI B CTPYKTYpe
OIIO0II BO

JucuumimHa «OJeKTPUUECKUE CETH U CUCTEMBI CEIbCKOXO034HCTBEHHOIO Ha3HAUYEHUS»
OpeJHa3HayeHa [yl CTYJEHTOB, oOydarolluxcs I10 IporpaMMme IOATOTOBKU OakasaBpa,
HanpasieHun35.03.06 Arpoumxenepuss U B cTpykrype OOIl BritoueHa B AMCLHUIIIMHBI
BapUaTUBHOM YacTH OJI0Ka JUCLMIUIMH, (QOPMHUPYEMBIX YYaCTHMKaMHU OOpa3oBaTEIbHOIO
npouecca.

Ilens - gopmupoBaHue 3HaHMH B 00JacTH TEOPUM pacueTOB M aHAIU3a PEKUMOB
AIIEKTPUYECKUX CHCTEM U ceTeil, oOecrneyeHus NpU HMX NPOCKTUPOBAHHHM M SKCIUTyaTalluu
SKOHOMMYHOCTH, HaJIEKHOCTU U Ka4E€CTBA MIEKTPOIHEPIUH.

3agaun - U3y4eHUE TEXHUUYECKUX CPEACTB M PEIICHUN NMPUMEHSEMBIX B AJIEKTPUUYECKUX
CeTAX W CHCTEMaxJUlsil pelleHUs CIEAYOIUX NPO(EeCCHOHATBHBIX 334a4:HAyYUThCS COCTABIAThH
CXEMBI 3aMEILEHNUs, ONPEACIIATh UX NTapaMEeTPbl U PACCUUTHIBATL PEKUMBI HIEKTPUUIECKUX CETEH
U CHCTEM; HAay4YHUTb OCHOBaM IIPOEKTUPOBAHMS DJIEKTPUUYECKHUX CETEH M CUCTEM M METOJaM
MOBBIIICHUS] UX 3KOHOMHYHOCTH, HAJEKHOCTHM M KayeCTBa JJIEKTPOIHEPIUH; O3HAKOMWTH C
(bU3MUECKOil CYyLTHOCTBIO SIBJIEHUI, CONPOBOXKIAIOIINX MPOLIECC TPOU3BOJICTBA, paclpe/leIeHUs
U TOTPeOJICHHsI IEKTPOIHEPTHU; O3HAKOMUTH C KOHCTPYKLHUSIMHU DJIEMEHTOB JIMHUNA AIIEKTPO-
neperavm.

3. O0bem y4eOHOH JUCHUILIMHBI B 32a4€THBIX ¢IUHUIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJleMHYeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommuxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYI0 PadoTy

00yyarImmxcs
3.1 Ounas dopma oOydeHus
Bup yae6HO# paboThI 7 cemecTp

OO61ast TpyA0€MKOCTh TUCHUTUIMHBI, 3a4€THBIX €IMHHUIL 6

4acoB 180

AynuTopHas (KOHTaKTHasi) paboTa, 4acoB 88

B T.Y. 3aHATHUA JEKIIMOHHOTO TUIIA 44

3aHATUSA CEMUHAPCKOTO THUIIA 44

CamocrosiTesibHas padoTa 00yYaKIIUXCsl, YACOB 92

B T.4. KypcoBasi pabora 70

KonTtpoJs 9

Bua npomexxyTouHOM artectanuu Ok3amen, KP

3.3 3aouHas ¢popma oOydeHus
Bun yue6HOM paboThI 5 Kypc

OO611ast TPYA0EMKOCTh AUCHUILIMHBI, 3aU€THBIX €IMHUI] 5
4acoB 180
AyautopHas (KOHTaKTHasi) paboTa, 4acoB 18,3
B T.4. 3aHSTHUS JICKIIMOHHOTO THIIA 8
3aHSTHUS] CEMUHAPCKOTO THUTIA 10
CamocrosiTeibHas padoTa 00y4aoIMXCsi, 4YaCOB 1527
B T.4. KypcoBas paboTta +
KonTpoas 9
By npomexxyToO4HOM aTTecTanuu OK3aMeH, Kp




4. Coneprkanue TMCUUILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jieiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKUX YACOB U BHI0B Y4eOHBbIX 3aHATHI
4.1 Ilepeuenv pazoenoe OUCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCMU aYOUMOPHOU
(KOHMaKmHoit) u camocmoameibHou padomel, 6U006 KOHMPONEll U NepeUHs KOMNemeHyuil

Ounas hopma oOydeHHs

TpynoeMKocTh, 4acoB HarnMeHoBaH Kox MJIK
B TOM YHCIIE
HawnmenoBanue pasnenos P —— ue
U TeM BCETO .\ | camocTosATENh | OIIEHOYHOIO
(KOHTaKTHOI) N
HOM pabOoTHI cpeacTBa
paboThI
Pasgen 1. Cpemenus o HUAa-
JIeKTPHYECKHX CeTAX U 36 16 11 1nksA -
CHCTEMaX. 2nks WJI-3
Tema 1.1. Tecr [TK4
OcCHOBHBIE CBEJICHUSA 3anaua
QJICKTPUUYCCKUX CETAX U
cucremax.OCoOCHHOCTH 18 8 55 glép;;g;};{;gK
SMEKTPHIECKHX cerei na6opaTop;1a
CENTbCKOXO03SIHCTBEHHOTO o
1;a3Haqum. patota),Cobe
ema 1.2. CeIOBaHKe
XapaKkTepUCTUKU U pacueT
MapaMeTpoB CXeM 18 8 5.5
3aMEIICHUS SJICMEHTOB
3IEKTPOIHEPTETUYECKOM
CHCTEMBI.
Pazgen 2. Pacuer 36 18 18 Tect na-
PEXKNMOB 3anaua ! InksAI-
2.1. Pacuer u aHanus3 (npaKTHyeck 2mks MI-3
YCTAHOBHBIIHXCA 18 9 9 oe 3ajaHue, K4
peXUMOB pa?,OMKHyTE)IX 1aBOpaTOpPHA
AIIEKTPUUYECKHUX CETEeH 4 pabora)
2.2. PacyeT u aHaIu3 CoGecenioar
YCTaHOBUBIINXCA 18 9 9 He
PEXKUMOB 3aMKHYTBIX
AIIEKTPUUYECKHUX CETEeH
Pasznen 3. Pacuer N-
PEKHMOB ¢ TIOMOIIbI0 36 18 18 LnksAJT-
9BM Tecr, 21s MJ1-3
3.1 OcHOBBI pacueTa 3agada K4
YCTaHOBUBIIUXCS 18 9 9 (mpakTrUdeck
PEXHUMOB NIEKTPUIECKUX o€ 3aJlaHue,
ceteil Ha OBM. naboparopHa
3.2 OcHOBBI i
PETyJIMPOBAHUS PEKUMOB pabota),Cobe
99C. Brnusaue kadecTBa 18 9 9 CeJIOBaHNE
HaIpspKeHUs Ha padoTy
ANEKTPOTPUEMHHUKOB U
JJIEMEHTOB CETH.
Paznen 4. Pacuer norepn 36 18 18 Tecr, 3amaua NAa-
W HArpeBa (mpaktuyeck | 1 -
4.1 HarpeBaHue poBOJIOB oe 3anauue, | 2. -3
u kabeneit. [Ipomyckaas 18 9 9 nmaboparopHa 1K
cnoco6nocts JIDII o s pabora) ,
Harpesy. CobecemoBan




4.2 Metoap! pacyera
MOTEPh IIEKTPUUECKOMN
SHEPTUH B CETSIX U MTyTH
WX CHIDKEHHSL.

18

ne

Paznen 5.
IIpoexkTupoBanue
JIEKTPHUYECKHUX CETel.

36

18

18

5.1 OcHOBBI

Tect 2HK4 I/II[-3

MIPOEKTUPOBAHUS
SJIEKTPUUECKUX CETEH.

18 9 9
ue

5.2 OcHOBBI
MEXaHHUYECKOT0 pacueTa 18 9 9
BJI anekTponepenayu.

CobecenoBan K4

WI-
1nkdT-

Hroro 3a cemecTp 180 88 83

UTOI'O no jucuunjimHe 180 88 83

Ilpumepnulii nepeuens OYeHOUHBIX CPEOCHE 011 MEKYuie20 KOHMPOJis yCneaaemocmu

No | Haumenos | KpaTkas xapakTepHCTHKa OLEHOYHOI'O CPEICTBA IIpencraBnenue
n/ | aHue OLIEHOYHOTO
M | OLIEHOYHOT cpencTBa B poHe
0 cpefcTBa
1 | 3amaua CpencTBO OLICHKH YMEHHSI IPUMEHSTh HOITy4YEHHbIE TEOPETUUECKUE KommnexT 3anau u
(mpakTr4e | 3HaHUA B MIPAKTUYECKON CUTYallHH. 3aJlaHui
CKOE 3anayva (3a7aHKe) T0JDKHA OBITH HANPABJICHA HA OLICHUBAHKE TEX
3aJaHuE, KOMIIETCHIINH, KOTOPbIE MOJIEKAT OCBOSHHIO B JAHHOM JTUCIUIUIMHE,
mabopaTop | IOJDKHA CONEPIKaTh YETKYI0 MHCTPYKIIMIO 110 BBITTOJTHEHHUIO UITH
Has AJITOPUTM JICHCTBUH.
pabota)
2 | CoGecenoB | CpencTBo KOHTPOJIS, OPraHM30BaHHOE KaK clielaibHas Oecena Bomnpocsr o
aHue NpenojaBaTens ¢ 00yJaromnMCs Ha TEMBI, CBSI3aHHBIC C U3y4aeMOil TeMaM/pasienam
JTUCIUIUTMHON, ¥ paCCUUTaHHOE Ha BBISICHEHHE 00beMa 3HaHUI JTUCIUILTAHBL,
o0yyaromierocs 1o onpeaeIeHHOMY pa3zaeiy, TeMe, IpodieMe U T.11. npecTaBICHHbIE B
MIPUBSI3KE K
KOMIIETEHIIUSM,
peayCMOTPEHHbBIM
PIIA
3 | Tecr Cucrema cTaHAapTU3UPOBAHHBIX 3a/1aHMUH, TO3BOJISIONIAs @DOHJ TECTOBBIX
AaBTOMAaTU3HPOBATh NPOLEAYPY U3MEPEHHUSI YPOBHSI 3HAHUI U YMEHUI 3a/1aHUM
oOyuatoierocs.
4 | KonrponbH | CpeacTBo MpOBEPKH YMEHUM MPUMEHATH MOTyYEHHbIC 3HAHUS AJIS Kommext
as pabora | pemeHus 3a/1a4 ONpPEeAeIEHHOTO THIIA IT0 TEME N Pa3ieny KOHTPOJIBHBIX
3aJaHuN 10
BapUaHTaM

4.2 Cooepircanue oucyuniunsl no pazoenam u memam

Paznen 1. CBenenus 0 3JIeKTPUYECKUX CETAX U CUCTEMAX.

eanb U3yINTHOCHOBHEIE CBEACHIS DJICKTPHICCKUX CETAX M CHCTEMaX, H OCOOCHHOCTH DIICKTPHIECKHUX
ceTel CeJIbCKOXO03SIMCTBEHHOT'O Ha3HAUECHUS.




3a1a4YMOCBONTHXAPAKTEPUCTUKY M PAcUeT MapaMeTPOB CXEM 3aMEIleHHS DIIEMEHTOB
AJEKTPOIHEPTETHICCKOI CUCTEMBI.

1.1. OcHOBHBIEC CBEIEHUS SICKTPUYECKUX ceTax H cucteMax.OCOOCHHOCTH 3JCKTPHUUYSCKUX CeTel
CENIbCKOXO03SIHCTBEHHOTO HA3HAYCHUSI.

1.2. XapakTepuCTHKH W pacyeT TapaMeTpOB CXEM 3aMEIICHHUS JJIEMEHTOB JJICKTPO3HEPreTHICCKOM
CUCTEMBI.

Pasnen 2. Pacuer pesxxnumoB

Heabu3yynTh BO3MOXKHBIC PEXKHUMbI 3aMKHYTBIX M PA30MKHYTBIX 3JICKTPUYCCKUX ISTICH

33Ila‘lI/IOCBOI/ITI> pacyeT U aHAJIM3 CTAHOBUBIIHNXCS PEKUMOB

2.1. Pacuer u aHaIM3 yCTAHOBUBIIUXCS PEKMMOB PA30OMKHYTHIX 3JEKTPUIECKUX CeTei
2.2. Pacuer u aHa/IM3 yCTAaHOBUBIIMXCS PEKUMOB 3aMKHYTBIX JIEKTPUUECKUX CeTel

Pa3pnen 3. Pacuer pe:xkxnmoB ¢ nomombo IBM

I eabrU3y4nTHOCHOBEI pacueTa YCTAHOBUBIIUXCS PEXKUMOB IISKTPUUECKUX ceTeil Ha DBM

3a1a4uMOCBOUTH METOABIPETyIUpOBaHus pexkuMoB DIC U BIMSHIE KaueCTBa HANPSHKCHUS HAa paboTy
3IEKTPONPUEMHHUKOB U JIEMEHTOB CETH.

3.1 OcHOBHI pacueTa YCTAaHOBUBIIHUXCS PEKIMOB JIIEKTPHUECKUX ceTeit Ha DBM.
3.2 OcHoBbl perymupoBanuss pexumoB IIC. BrmsHue xadecTBa HampshDKeHHsT Ha  paboty
3JIEKTPOIIPUEMHUKOB U 3JIEMEHTOB CETH.

Pa3nen 4. Pacuer moteps u Harpesa

Heabu3yunts npomyckHyto ciocoonocts JISII mo HarpeBy, HarpeBaHHe NPOBOJIOB U Kabenel.

gaﬂa'{HOCBOI/ITL MCTOJbI pacucTa MOTCPhb BHQKTqueCKOﬁ SHEPIruu B CCTAX U IYTHU UX CHUIKCHUS.

4.1 HarpeBanue npoBoJioB u kabeneit. [Iponycknas cioco6HocTs JIDII 1o Harpesy.
4.2 MeTozbl pacueTa moTeph dJIEKTPUIECKON SHEPTUH B CETSIX U ITyTH UX CHHKCHHSL.

Paznen 5. [IpoekTupoBaHue JIeKTPUYECKUX CETEIA.

HeﬂL3HaTBOCHOBBI IMPOCKTUPOBAHUS SJICKTPUICCKUX CeTeH.

gaﬂa'{HOCBOI/ITLOCHOBBI MCXaHUYCCKOI'0o pacyeTa BJI QJICKTponepeaaqu.

5.1 OCcHOBBI TPOEKTUPOBAHUS DIEKTPHUECKUX CETEH.
5.2 OcHoBBI MexaHnyeckoro pacueta BJI anexrponepenaun.



OIIeHO'leIe MaTepHaJbl N0 TUCHUIIMHE

OHGHO‘IHBIG MaTCpuaJibl MO AUCHHUILNIMHC NPCACTABJICHBI B BHIC (1)0Hna OLCHOYHBIX

CpE/ICTB.
6. MarepuajibHO-TeXHHYECKOE U y4eOHO-MeToAn4ecKoe odecrneyeHue
JUCIUILIMHBI
6.1 IlepeyeHb yueOHO-METOAUYECKOT0 00eceYeH sl M0 U CIUIINHE
No
1'[/1'[ ABTOp, Ha3BaHUC, MECTO U3daHH, U3AATCILCTBO, 'O U3AAHN, KOJIMYCCTBO CTPAHUILL

PI'A3Y, bassures b.U., 2022 1., 18 c1p.

MCTO)II/I‘IGCKI/IG YKa3aHuA Mo U3YUCHUIO JUCHUIIIIMHBI U BBIIIOJIHCHUIO KOHTpOJ'ILHOfI pa6OTI>I. M.,

6.2 IlepeyeHb y4eOHBIX U3AAHNI, HEOOXOAUMBIX JIS1 OCBOCHH S UCHUIITHHBI

DJeKTpOHHBIE YueOHbIe U3IaHusl B DIIEKTPOHHO-0nOmnoTeuHbx cucteMax (9bC)

Ne

n/

ABTOp, Ha3BaHNE, MECTO U3AAHUS, TOJ N3/IAaHUS, KOJTHYECTBO CTPAHUI]

Cchuika Ha yueOHOE
n3ganue B ObC

Batinmreiin P.A..MaTteMaTHuecKe MOIEIU DIIEMEHTOB
ANEKTPOIHEPrETUYECKUX CUCTEM B pacu€TaX YCTAHOBUBILINXCSA
PEKUMOB M TIEPEXOJIHBIX MPOIIECCOB [ DIEKTPOHHBIN pecypc]|
/Baiumrreitn PA, Konomuern HB, IllecrakoBa BB— Tomck.: TOY
BIIO "HamuoHansHEIN HCClIe0BaTEIbCKUNA ToMCKu
nonurexHnyeckuit yausepcurer', 2010 // @I'bOY BO PI'A3Y.

http://ebs.rgazu.ru/index.p
hp?g=node/913

Baiinmreiin P.A..OCHOBBI yIIpaBJIeHUs PEKUMaMU
SHEPrOCUCTEM IO YACTOTE U AKTUBHOM MOILIHOCTH, MO
HaIPSHKEHUIO U PEAKTUBHON MOITHOCTH [ DNEKTPOHHBIHN pecypc]
/Baitumrreita PA, Konomuerr HB, IllecrakoBa BB— Tomck.: TOY
BIIO "HanuoHanbsHbI# vccnenoBaTenbckuit ToMckuit
nonurexunueckul yausepcuret', 2010 // @T'bOY BO PI'A3Y.

http://ebs.rgazu.ru/index.p
hp?g=node/917

Baiinmreiin P.A..PexxuMbl 3a3eMII€HUS HEUTpaJIU B
ANEKTPUYECKUX CUCTEMAX [DNEeKTpOHHBIN pecypc] /BallHIITENH
PA, Komomueny HB, IllecrakoBa BB— Tomck.: 'OY BIIO
"HauunoHaabHbIH UCCIEI0BATENLCKUNA TOMCKUN NOJIUTEXHUYECKUHI
yausepcutet", 2010 // ®I'BOY BO PI'A3Y.

http://ebs.rgazu.ru/index.p
hp?g=node/912

MensankoBa M. A . Peneiinas 3ammTa 1 aBTOMaTHKa DJIEMEHTOB
CUCTEM DJIEKTPOCHAOKEHUS IPOMBIIUICHHBIX MTPEINTPHUITHIA
[Dnextponnslii pecypc] /M.A. Menbaukosa — Tomck.: 'OV BITO
"HaruoHaabHBIH UCCIIEN0BATEILCKUA TOMCKUN HOIUTEXHUIECKUI
yausepcutet", 2008 // ®I'BOY BO PI'A3Y.

http://ebs.rgazu.ru/index.p
hp?g=node/861

Macrepoa O.A. DkcruryaTanus MEKTPOIHEPTETUUECKUX CUCTEM
U ceTeii: yueOHoe mocobue [DnekTpoHHbIi pecype]/O.A.
Macreposa, A.B. bapckas.-I'OY BIIO "HanuonanbHblii
uccienoparesnbekuil TOMCKUi NOIUTEXHUYECKUI YHUBEPCUTET ",
2006.-114 c.

http://ebs.rgazu.ru/index.
php?g=node/910



http://ebs.rgazu.ru/index.php?q=biblio/author/1312
http://ebs.rgazu.ru/index.php?q=biblio/author/1308
http://ebs.rgazu.ru/index.php?q=biblio/author/1310
http://ebs.rgazu.ru/index.php?q=biblio/author/1312
http://ebs.rgazu.ru/index.php?q=biblio/author/1308
http://ebs.rgazu.ru/index.php?q=biblio/author/1310
http://ebs.rgazu.ru/index.php?q=biblio/author/1312
http://ebs.rgazu.ru/index.php?q=biblio/author/1312
http://ebs.rgazu.ru/index.php?q=biblio/author/1312
http://ebs.rgazu.ru/index.php?q=biblio/author/1308
http://ebs.rgazu.ru/index.php?q=biblio/author/1310

Hanenko B.A.. MoHTax, pEMOHT U 3KCIUTyaTaius
ANEKTPUUECKUX PACIIPEACIUTENbHBIX CETEH B CCTEMaX
3JIEKTPOCHAOKEHUSI MPOMBIIIJICHHBIX MPEANPUITHI: yueOHOE

7. | mocobue [Dnekrponnslii pecypc]/B.A. Jlanenko, A.A. CuBKOB,
H.1O. I'epacumos.-I'OY BIIO "HanmonanbHbIi
uccienoparesbckuil ToMCKui NOIUTEXHUYECKUI YHUBEpCUTET",

http://ebs.rgazu.ru/index.
php?g=node/908

2007.-132 c.
Koctun B.H.. MonTax 1 skcrutyaraiust obopympoBanus cucreMm | http://ebs.rgazu.ru/index.
8 |aneKTpoCcHaOXKEHUS: yueOHOe Tocodue [DIeKTPpOHHBIH php?g=node/895

pecypc]/B.H. Koctun.-C3TYV, 2004.-184 c.

6.4 CoBpemennble mnpodeccuoHa/JbHble 0a3bl JaHHBIX, WH(GOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI U JINIIEH3MOHHOE MPOrpaMMHoe o0ecrieyeHue

CoBpeMeHHbIEe PO(ecCHOHAIbHBbIE 0a3bl JAHHBIX, HH(POPMALMOHHBIE CIIPABOYHbIEC
cUcTeMbl, LH(pPoOBbBIe  3IJIEKTPOHHbIe  OMOJMOTEKM M  JApyrue  JJeKTPOHHbIE
o0pa3oBaTte/ibHbIE PeCypChl

1. JloroBop o mojkimoYeHNM K HanmoHaIBHON AJIEKTPOHHON OMOIMOTEKE U

MPEIOCTaBICHUU JIOCTyNa K oOOBbekTaM HannoHanbHON 5SIEKTPOHHON OUOIMOTEKH

Nel01/H3B/0502-1 ot 26.02.2020 5 net ¢ mpojoHTanuei

2. JloroBop Ha oOKa3aHHE YCIYr 1O MPEIOCTaBIEHUIO JOCTyma K
AJICKTPOHHBIM U3JaHMIM H3aaTeabcTBa «Jlaubp» Ne527/21 ot 11.05.2021

3. Cornamenue o OecrutaTHOM TectoBoM jnoctyrne K Polpred.com. O630p
CMMU 27.04.2016 Geccpouno

4, Cornamenue o OecrulaTHOM TecToBOM jgoctyrne k Polpred.com. O6G3op
CMMU 02.03.2020 6eccpouno

5. NudopmannonHo-cpaBoyHas cucremMa «"apanT» — URL:

https://www.garant.ru/ MupopmanmoHHo-cripaBoyHasi cucrtema JIMIeH3MOHHBIN T0TOBOP
Ne 261709/0I1-2 ot 25.06.2021

6. «Koncynprant ITmrocy. — URL: http://www.consultant.ru/ cBoGomHBIi
JOCTYTI

7. DNeKTPOHHO-OHOIMOTeUHAs cucrema AgriLibhttp://ebs.rgazu.ru/
(cBHIIETENBCTBO O TOCYJApPCTBEHHON peructpauuu 0Oa3pl JaHHBIX Ne2014620472 ot
21.03.2014).
Hoctyn K 3JICKTPOHHOM HH(OPMALIMOHHO-00pa30BaTeIbHOM cpene,

HH(OPMANMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEepHeT»

1. Cucrema mucrannuonHoro oOydenuss Moodle www.portfolio.rgazu.ru
(cBOOOIHO pacpOCTPaHAEMOE)

2. [TpaBo wucnonp3oBanust nporpamm it OBM MirapolisHCM B cocrase

(GyHKIIMOHAIBHBIX OJIOKOB UM Moaynel: BupryanbHas komHara. CTaHIapTHas JIMLEH3US

1o 1000 monb3oBateneit Ha 1 mecsan (JIunensuonnsiit qorosop Ne 77/03/22 — K ot 25

anpens 2022)

3. VHHOBaIIMOHHAs cCUCTeMa TECTUPOBAHUS — IPOTrpaMMHOE oOecIieueHue Ha

mwiatdopme 1C (Horosop Ne K/06/03 ot 13.06.2017)

4. OGpazoBaTenbHBIE MHTEPHET — MOPTaid Poccuilckoro rocyaapcTBEHHOTO arpapHoOro
3a04YHOTO YHHMBEpCUTETa (CBUIETENILCTBO O PErHCTpalli CPEACTBa MAacCOBbIX MHMOpManuu i
Ne ®C77-51402 ot 19.10.2012).

JInneH3noHHOE 1 CBOOOIHO PACTIPOCTPaHsIeMOe IPOrpaMMHOe obecrieYeHne



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/

1. OpenOffice —
pacpocTpaHseMoe)

2. linuxmint.com https://linuxmint.com/ (cBo60HO pactpocTpaHIeMoe)

3. DnexTpoHHO-OnbMMoTeynas cuctema Agrilib http://ebs.rgazu.ru/ (cBuaETEILCTBO O
rOCy/IapCTBEHHOU perucTpanuu 6a3el qaHabIX Ne2014620472 ot 21.03.2014)

4. Odbummanbraas crpanuna ®I'BOY BO «Poccuiickuii TOCymapCTBEHHBIM arpapHbIid
3a0uHbIil yHUBepcuTeT» https://vk.com/rgazuru (cBo6o1HO pacrpocTpaHseMoe)

5. Ilopran  @enepalibHOTO  TOCYJApCTBEHHOTO  OIOKETHOrOo  00pa3oBaTEIbHOTO
yUpeXkAeHusl BbICHIEr0 oOpa3oBaHusi «POCCHHCKHMH TOCYZApCTBEHHBIN arpapHbIi 3a04HBIHA
YHUBEPCUTET» (cB0OOTHO pacrpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AatuBupycHoe mporpammHoe obOecrieuenue Dr. WEB Desktop Security Suite
(Cy6munensuonnsiii qorosop Nel3740 Ha mepenady HEMCKIIOYMTENBHBIX MPAaB HA MPOTPaMMBbI
st OBM ot 01.07.2021).

CBOOOJTHBIH  MakeT  O(GUCHBIX  NPHIOKEHHH  (CBOOOIHO

6.5 IlepeueHnb yueOHbIX ayJUTOPHIL, 000PYTOBAHMS U TEXHUYECKUX CPEICTB

o0yueHust

IIpennasnayenue
noMeuleHus (AyAuTOpuu)

HaumenoBanue
KopIyca,
Ne momemenust
(ayauTopumn)

Ilepeuyensn
oGopynoBanus (B T.4. BUPTYaJbHble aHAJIOTH) U
TeXHHMYECKHUX cpeIcTB 00yueHus ™

J71st 3aHATHH JTEKITMOHHOTO
THIIA

143900, MockoBcKkas
00macTh, . banammxa,
yi. FOnuyca ®@yuuka 1.1
501 ayn

Crneupnanu3upoBaHHas MeOeJb, SKpaH PyJOHHbIH HACTCHHbIH,
IlepcoHanbHBIN KOMIBIOTEP B COOPKE € BBIXOJOM B MHTEPHET

i 3aHATHI CEMUHAPCKOIO
THMA (CeMHUHApPHI,
MPaKTUYECKHE 3aHATHS,
MPaKTUKYMBI, Ta00paTOpHBIE
paboThI, KOJIIOKBUYMBI),
TPYNIIOBBIX KOHCYNbTAIHH,
WHJIMBHIYaJIbHOH paboTBhI,
MPOBEACHUS TEKYILETO
KOHTPOJS U
MPOMEKYTOUHON aTTecTaluu

143900, MockoBckas
oOnacts, r. banammuxa,
yi. FOnnyca ®@yuuka 1.1
510 ayn

Crenuanu3upoBaHHas MeOelb, T0CKa MEIoBasl.
JlaGopatopHble cTeHbI « DKCILTyaTaIusl 1 MOHTaX
obopynoBanusy, JlJaboparopusiit creng P3ACOC1-C-K
«PeneiiHas 3amMTa 1 aBTOMaTHKa B CUCTEMax
NIeKTPOCHA0KEHHUS (Ha OCHOBE IMPOrPaMMHUPyEMOT0
KOHTPOJIIIEPA)».

JIJ1st caMOoCTOSTeTbHOM
paboTh

143900, MockoBckas
obuacts, r. banammxa,
yi. FOnnyca ®@yuuka 1.1
320 ayn

CHGL{HaJ’IHBHpOBaHHaﬂ Me6€J’IL, NEPCOHAIBbHBIC KOMIIBIOTCPBI
B C60pK€ C BbIXOJIOM B UHTCPHCT.
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https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

MuHHCTEPCTBO ceJIbCKOro xo03siiicTBa Poccuiickoit @exepaunu
DenepanabHOE rOCyJapCTBEHHOE 0K0I:KeTHOE 00pa30BaTe/IbHOE YUPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«Poccuiickuil rocy1apCTBEHHBIA arpapHbIi 320YHbIN YHUBEPCUTET

@DOH/ OIIEHOYHBIX CPEJICTB IS MPOBENECHHUS TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTalun
o0ydarommxcs 1Mo AUCIUATITHHE

IQJIEKTPUYECKHME CETU U CUCTEMBbI
CEJBbCKOXO3SIMCTBEHHOI'O HASHAYEHUSI

Hanpasnenue noaroroBku 35.03.06 ArpounxkeHepust

Hanpasnennocts (mpodun) IIPOrpaMMBblI: - DNEKTPOTEXHOJIOTUH,
AIIEKTPOOOOPYIOBAHUE U IIIEKTPOCHAOKEHNE B arpOITPOMBITINIEHHOM KOMITJIEKCE

KBanudukauus: Oakanasp

®opma oOydeHUs: OYHAS, 320YHAS

banammxa 2022r.
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1.0nucanue noxa3arteseil 1 KpUTepreB OLEHUBAHMS IJIAHMPYEMBbIX Pe3yJbTaTOB

00y4eHHs 0 y4eOHOM TMCHUILIHHE

Kog u
HauMEHOBaHHUU
KOMIICTEHIINHU

YpoBeHb
OCBOCHHUS

[Tnanupyemsbie pe3yabTaThl 00y4YeHUs

HanmenoBanue
OLICHOYHOI'O
cpencTBa

I1K-3
Crnocoben
BEIIOJIHATE
paboTHI MO
TOBBIIICHUIO
3¢ PEeKTHBHOCT
u
JHEPreTUIECKOT
ou
ANEKTPOTEXHUY
€CKOT0
00opymoBaHus,
MalluH U
YCTaHOBOK B
CEJIbCKOXO03sIHC
TBEHHOM
MPOU3BOJICTBE

[Hoporoserit
(ynmoBneTBop
UTEJIHHO)

3naet:1/I-1 [1K3 3naer npaBuna padotsr B CAIIP s
odopmiteHns yepTexe; pyHKIMOHAIBHBIE BO3MOXKHOCTH
MIPOTrPaMMHBIX U TEXHHYECKHUX CPEACTB U MpaBuia paboThl B
HUX; CUCTEMa yCJIOBHBIX 0003HAYEHUH B IIPOCKTHPOBAHUH.
3HaeT npaBuia TEXHOJIOIMYECKOTo (YHKIIHOHUPOBAHUS
AIEKTPOIHEPTETHIECKUX CHCTEM B YaCTH HCIIOIB30BAHUS
B0300HOBIISIEMBIX HCTOYHUKOB SHEPTHH. CXEMBI 1 METOIBI
MOHTa)ka 3JIEMEHTOB CHCTEMBI 3JIEKTPOCHAOKEeHUS. 3HAET
TEOPHIO HHTETPATHHBIX ITUPPOBBIX YCTPOHCTB; DICKTPOHUKY
1 TIOJIYIIPOBOAHHUKOBYIO TEXHUKA; SIBICHNE
AIEKTPOMArHUTHOM WHAYKIIUN U MarHUTHBIC IICTIN;
DJeKTpUYecKHe e MOCTOSHHOTO U EPEMEHHOTO TOKa;
CxeMbl eMKOCTHBIX JlenuTelneit HanpsbkeHus. TpeboBanus
HOPMATUBHBIX MIPABOBLIX AKTOB U JOKYMCHTOB CUCTEMbI
TEXHUYECKOTO PEryJUPOBaHHS K pa3paboTKe TEKCTOBOU U
rpadudeckoii yacteit paboueit TOKYMEHTAI[H CUCTEM
aneKkTpocHabxkeHus1; THITOBBIE IPOSKTHBIC PEIICHHS 110 Y3J1aM
CHCTEMBI JIIEKTPOCHA0XKEHNS. 3HAeT TPeOOBAHUS OXPaHBI
TpyAa, MPOMBIIUICHHOH U OXKapHOH 0€301acHOCTH,
TIPOU3BOJICTBCHHOW CaHUTAPHH, PETIAMECHTHPYIOIITIEC
JeSITeIBHOCTD TI0 TPYIOBOH (PYHKINH; 3HAET TPeOOBAHUS
HOPMATHUBHBIX MPABOBBIX aKTOB M TJOKYMEHTOB CHCTEMEI
TEXHUYECKOTO PEryJUPOBaHUsI K pa3pabOTKe TEKCTOBOH U
rpadudeckoii yacteil paboueit TOKyMEHTAI[H CUCTEM
3JIEKTPOCHA0KEHUS (IEKTPOCHAOKECHUE, OCBEIIICHHE,
3a3eMIIeHHe, KaOeIbHbIC U BO3YIIHbIC CETH);

Ywmeer:11/1-211K 3 YMeeT BEIOUpPATH CIOCOOBI M JITOPUTM
paboTHI B cUCTEME aBTOMATH3MPOBAHHOTO IIPOEKTHPOBAHHMS
(manee - CAIIP) mis opopMIIeHHS YepTeKEi; YUTATh
9CKHM3HBIE M paboune 4epTexu rpaduueckoil yactu padboueit n
MIPOEKTHOHM TOKYMEHTAINH; TIPUMEHSTh IIPOrpaMMHbIE
cpexcTsa aist opopmireHnst pabodeil JOKyMEHTallu| CUCTEM
IEKTPOCHAOKEHHUS (IIEKTPOCHA0KEHNE, OCBEIIEHHE,
3a3eMJIeHHe, KaOenbHbIe M BO3AYIIHbIE ceTH) IIpuMeHaTs
TpeGOBaHUs HOPMATHBHBIX IPABOBBIX aKTOB U IOKYMEHTOB
CHCTEMBI TEXHHUYECKOTO PEryIMPOBAHUS NIPH COCTABICHUHT
paboueit TOKyMEeHTallu1 CUCTEM JJIEKTPOCHAOKEHUS
(ocBemenne) CBeneHus 0 MaTepHaiax, IPUMEHsIEMBIX IpU
pemonTe yerpoiicte P3A; CocTaBneHue u opopmiicHIe
crieruduKany 060pyI0BaHNS, U3ECITHH 1 MaTepUalIoB.
Baageer:M/I-311K 3 Bnaneer HaBbIKaMU OIpeEeHUs] CXEM
1 METOJIOB MOHTaXa 3JIEMEHTOB CUCTEMBI 3JIEKTPOCHAOKECHNUS
B 3aBHCHMOCTH OT NPUHSATHIX TEXHUUECKHUX PELICHUH padboueit
JOKyMEHTallul B 4YacTW DSHeprocOepexeHus. Bnaneer
pa3sTUYHBIMH METOJIaMU MOHTa)ka Kabellel 1 MPOBOJIOB,

TectupoBanue
KontponbHas
(pacuetHas)
pabota
CobecenoBanue

IIponBuHyT
bIf
(xopomio)

3naer TBepao:M /-1 I1K3 3naer npasuna pabotst B CAIIP
JUTsE 0(OPMIICHHSI YepTexel; QyHKITHOHATHHBIE BO3MOYKHOCTH
MIPOTPaMMHBIX M TEXHUUECKUX CPEICTB U MpaBmiia paboThl B
HUX; CICTEMa YCJIIOBHBIX 0003HAYECHHH B IPOESKTUPOBAHHH.
3HaeT nmpaBmiia TEXHOJIOTHYECKOTO (PyHKITHOHUPOBAHUS
3IEKTPOIHEPTETHUECKUX CHCTEM B YaCTH MCITOIB30BAHUS
BO300HOBIISIEMBIX HCTOYHUKOB 3HEPTUU. CXEMBI 1 METOJIBI
MOHTa)Ka JJIEMEHTOB CUCTEMBI 3JICKTPOCHA0KECHHUS. 3HACT
TEOPHI0 UHTETPATBHBIX IIU(PPOBBIX YCTPOHCTB; IICKTPOHUKY
Y TIOJIYIIPOBOJHUKOBYIO TEXHUKA; SIBICHUE

TectupoBanue
KoHnTponbHas
(pacueTHas)
pabora
CobecenoBanne
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9JIEKTPOMarHUTHON MHIYKIMU U MarHUTHBIC LIETIH;
ONeKTpuYecKHe IEH MOCTOSHHOTO U IEPEMEHHOTO TOKa;
CxeMbl eMKOCTHBIX JIeNuTeNeH HanpspkeHus. TpeGoBaHus
HOPMAaTHBHBIX MIPABOBBIX AKTOB M JOKyMEHTOB CHCTEMBI
TEXHHYECKOTO PETYINPOBAHUS K Pa3pabOTKe TEKCTOBOM 1
rpadudeckoi gacteil pabodeil TOKyMEHTAIIH CHCTEM
NIEKTPOCHAOKEHHNST; TUIIOBBIE TPOEKTHBIE PELICHUSI 10 y3JIaM
CHCTEMBI DJIEKTPOCHA0KEeHNUSI. 3HAeT TPEOOBAHMS OXPaHEI
TPy/a, MPOMBIIUICHHON W MOXKapHOW 0€30MacHOCTH,
MIPOM3BOJICTBEHHOI CaHUTAPHH, PETJIAMEHTHPYIOILUE
JeATEeNILHOCTD 110 TPYIO0BOH (YHKIMHK; 3HAET TpeOOoBaHUS
HOPMAaTHBHBIX MIPABOBBIX aKTOB M JJOKYMEHTOB CHCTEMBI
TEXHHYECKOTO PEryJUpOBaHMsI K pa3pabOTKe TEKCTOBOH U
rpadugeckoi gacteit pabodeil TOKyMEHTAIIH CHCTEM
ANMeKTpoCcHa0KeHNs (IeKTpocHAOKECHNE, OCBEIICHHE,
3a3eMJIeHHe, KaOelIbHBIC M BO3IYIIHBIEC CETH);

Ywmeer yBepenno :11J[-2I1K 3 Ymeer BeIOHpaTs ciocoOBI U
JITOPUTM pabOTHI B CHCTEME aBTOMATHU3MPOBAHHOTO
npoektupoBanus (nanee - CAIIP) anst opopmiienns
yepTexeil; YUTaTh 3CKU3HbIE U pabodne 4epTexH
rpadudeckoi yactu paboueii 1 MPOCKTHOM JOKYMCHTAIUH;
MIPUMEHSTH NPOTPaMMHBIE CPEJCTBA ISl 0(OPMIICHUS
paboueil TOKyMEHTalMU CUCTEM DJIEKTPOCHAOKEHUS
(aexTpocHa0OXeHNe, OCBELICHHUE, 3a3eMIICHUE, KaOelIbHbIE U
BO3yLIHBIE ceTH) [IpruMeHsTh TpeOOBaHNI HOPMATHBHBIX
MIPaBOBBIX aKTOB M JOKYMEHTOB CUCTEMbI TEXHHYECKOTO
PETyIMpOBaHuUs IIPU COCTABJICHUN pabodel TOKyMEHTALUH
cHcTeM 3JeKTpocHaO)eHus (ocBemenue) CBeIeHus o
Marepuanax, IpUMEHIEMbIX [IPU pEMOHTE ycTpoucTB P3A;
CocraBnenue u opopmieHue crerudukanud 00opyaoBaHus,
W3/eNIUA U MaTepuasoB.

Baaneer yBepenno:MJI-3[IK 3 Brmameer HaBblKamH
OTIpEJICJIEHHUs] CXEM M METOJIOB MOHTa)ka 3JE€MEHTOB CHCTEMBI
JNEeKTPOCHAOKEHHUSI B 3aBUCUMOCTH  OT  NPHHATHIX
TEXHHYECKUX peleHnH paboueil MOKyMEHTallMM B 4YacTu
sHeprocOepexeHus. Brnageer pasnTMYHBIMA METOJlaM1
MOHTaXa KabeneH 1 MpoBOJIOB;

Bericokuit
(oTYHO)

Hmeer chopmupoBaBuieecss cHCTeMaTHYeCKHe 3HAHUS:
WJ-1 TIK3 3naer npasmia padotel B CAIIP s opopmieHns
yepTexeH; (pyHKINOHAIBHBIE BO3MOXHOCTH NPOTPAMMHBIX H
TEXHUYECKUX CPEICTB W TpaBHia PabOThl B HHX; CHCTEMa
YCIIOBHBIX 0003Ha4YEHUil B IPOEKTHPOBAHUH.

3HaeT MpaBWia  TEXHOJIOTHYECKOTO  (PYHKIMOHUPOBAHUS
JEKTPOIHEPTETHUECKUX CHCTEM B YACTH HCIOJIB30BAHUSA
BO30OHOBJISIEMBIX HMCTOYHHKOB dHepruu. CXeMbl M METOJIbI
MOHT@)Ka 3JIEMEHTOB CHCTEMbI 3JEKTPOCHAOXeHUs. 3Haer
TEOPUIO0 MHTETPabHBIX HU(PPOBBIX YCTPOHCTB; DIEKTPOHUKY
u MOJTyTIPOBOAHUKOBYIO TEXHUKA; SBnenue
JNIEKTPOMArHUTHOM  MHAYKIMM UM MAarHUTHBIE  LENH;
ONEeKTpUUECKUE LENU IMOCTOSHHOTO M IEPEMEHHOIo TOKa;
CxeMBbl €MKOCTHBIX JenuTeneil HampspkeHus. TpeOoBaHus
HOPMAaTHUBHBIX MPaBOBBIX AKTOB U JOKYMEHTOB CHCTEMBI
TEXHUYECKOTO DEryJupoBaHHs K pa3paboTKe TEKCTOBOH H
rpaduueckoii wacteld pabodedl JOKYMEHTAIlMH CHCTEM
3NeKTpocHa0KeHNUs; THITOBBIE IPOEKTHBIE PEIIEHHS 110 y3JIaM
CHCTEMBI 3JIEKTpOCHaOXKeHHsA. 3HaeT TpeOOBaHMS OXpaHBI
TpyZAa, TPOMBIIUIGHHOW ¥  TOXXKapHOW  0e30macHOCTH,
MIPOU3BOICTBEHHOM CaHHWTapHH, perIaMeHTHPYIOIIHe
JeSITeIbHOCTh 110 TPYAOBOI (yHKIuH;, 3HaeT TpeOOBaHUA
HOPMAaTHUBHBIX MPaBOBBIX AaKTOB U JOKYMEHTOB CHCTEMBI
TEXHUYECKOTO DEryJupoBaHHs K pa3paboTKe TEKCTOBOH H
rpajguyeckoil uyacteil pabouell  JIOKYMEHTAIlMH CHCTEM

TectupoBanue
KouTponbHast
(pacueTHas)
pabota
CobecenoBanue
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IIEKTPOCHA0KEHHS (anexkTpocHabxeHue, OCBEILCHHE,
3a3eMJICHHE, KaOelIbHbIC U BO3YITHBIC CETH);

HNmeer chopmupoBaBuieecss CHCTEeMaTHYeCKOe YyMeHHe:
NA-2TIK 3 Ymeer BBIOMpaTh CIIOCOOBI U aITOPUTM PaOOTHI B
CHCTEME aBTOMAaTH3MPOBAHHOTO MPOEKTHPOBaHMA (nanee -
CAIIP) mnst odopmileHHs YepTeXel; YWTaTh ICKU3HBIC WU
paboune gepTeku rpadpuuecKoi yacTu pabodel U MPOEeKTHON
JOKyMEHTAIlU{; TNPHUMEHATh IPOrpaMMHBIC CpeacTBa IS
odopmiienns paboueit JIOKyMEHTaI11 cUCTeM
AJIEKTPOCHAOKEHHS (anexkTpocHabxeHue, OCBEIlICHHE,
3a3eMileHHe, KaOellbHble M BO3AYIIHbIE ceT) [IpuMeHsTH
TpeOOBaHUsI HOPMATHBHBIX IPABOBBIX AKTOB M JIOKYMEHTOB
CHCTEMBI TEXHMYECKOTO DEryJHUpOBaHHsS HPU COCTaBICHHU
pabodefi  DOKYMEHTAIlMM  CHCTEM  SJEKTPOCHAOKEHHS
(ocBemenne) CBeneHHs O MaTephaliaX, MPUMEHIEMBIX HpH
pemonte ycrpoiicte P3A; CocraBnenue u odopmicHHe
cnenuuKanuy 000pyI0BaHNUS, H3ICIUH U MaTePHAJIOB.
Hoka3zan cpopmupoBaBuieecs cucTeMaTu4ecKoe
Biaanenue:MJ1-311K 3 Brnageer HaBbIKaMU ONPENIEICHUS CXEM
1 MCTOJ0B MOHTa)Xa 3JICMCHTOB CHUCTCMBI 3H€KTpOCHa6)KeHI/ISI
B 3aBUCHMOCTH OT NPHHATHIX TEXHUYECKHUX peIIeHuit paboueit
JOKyMEHTallud B 4YacTW dHeprocOepexenus. Braneer
pa3MYHBIMM METOAaMH MOHTa)a KaleJeil U MpoBO/IOB;

2. Onucanue MKAaJj OICHUBAaHUsA

2.1 Illlkana oyenusanus Ha Imane meKyuie2o KOHmpois

dopMa TeKyIIEro OTtcyTcTBHE IToporossrit IIponBunyTHII Boicokuii
KOHTPOJIA yCcBOCHHMS (HMXKe (YI0BIETBOPUTEIHHO) (xopor0) (oTsIM4HO)
TIOPOrOBOr0)
Brimonzenne HE BBITIOJTHEHA Pemmeno 6omee 50% Pemmeno 6omnee BCE 3a/IaHU
3a7a4 WJIN BCE 3aJaHus 3ajanus, Ho menee 70% 70% 3agaHus, HO peuieHs! 6e3
peleHbI €CTh OLITUOKH OIMO0K
HENPaBUIEHO

* (V3
CTyILeHTLI, IMMOKa3aBIINEC YPOBCHb YCBOCHHA HHIKC MOPOIOBOro, HEC JOIYCKAKOTCA K MPOMECIKYTOYHOU
aTTeCTaluy 10 AUCHHUITIIINHE.

2.2 Illkana ouenueanus Ha 3mMane NPOME}CYMOUHOU ammecmauuu (3auem u
IK3AMEH 8 8Ude UM 0206020 mecma, Kypcosas padoma)

dopma
MIPOMEKYTOUHOH
aTTecTanuu

OrtcyTcTBUE
yCBOGHHS (HIDKE
HOPOTOBOTO)

IToporossrit IIponBunyTHII

Bricokuit (0TIIH4YHO)
(YIoBIIETBOPUTENHHO) (xoporo)

Brmonnenne
HTOTOBBIX
TECTOB (HE
meHee 15
BOIIPOCOB Ha
BapHaHT)

Memnee 51% 51-79% 80-90% 91% u Ooxee

3. TunoBble KOHTPOJIbHBIE 3aJaHUS W MHbIE MAaTEePHUAJIbl, HE00X0IUMBbIE JJIsl OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPHU3YOIIHUX ITANbI
¢GopMupoBaHusi KOMIIeTEeHIMI B Mpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl
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®OH/JI OHEHOYHBIX CPEJACTB AJISA TEKYIIETI'O KOHTPOJIA
(6 coomeemcmeuu nyHkmom 4 paboueti npoepammvl OUCYUNTIUHBL)

KOMIUIEKT 3AJJAY no aucuMiJjinHe
DleKTpUYeCKHEe CeTH U CHCTEMbI CeJIbCKOX035IiiCTBEHHOI0 HA3HAYEHHUS

1) 3apaua (mpakTHYeCKOe 3a]aHKeE):

1.1 IlpakTyecKkue 3aHATHUS:

MonenrpoBaHie TOKOBOM OTCEUKH JTMHHUU AJIEKTpoIepeadn

[TpuHIMIIUATRHAS SJIEKTPUYECKAs CXeMa U MIPUMEp peaTn3aluy aropuTMa ee padboTsl

Ql
I Kl
(KM1) TA1 1y

(N >

G T1

31

CxeMa, NOsSICHSIIOIIAS AJITOPUTM PadOThI 3alIMThI

L N
o o
SB2 SB1 KM1 KAl.1l

[ T _K?ﬂflﬂD -

KM1.2 HLR1
"
KM1.3 HLG1

~ &

[Ipu nogaue HaNpsHKEHUS] HA CXEMY 3aropaercs 3elieHast curHaibHas gamna HLGI.

[Mlpu Haxatnum Ha KHOMKY BKiIroueHUs SB1 Bkmowaercst xontaktop KM1 m Ha
3alUIIAEMYIO JIMHUIO MOJIaeTCs HampspKeHue. 3aropaercss KpacHas curHaibHas samna HLRI,
nosrydasi nutaHue depe3 koHTakt KM1.2. 3enenas curHanbHas jmamma HLGI1 racmer. Tlpum
ormyckaHuu KHomku SB1 obmoTka konTakTopa KMI1 monywyaer mutaHue yepe3 HOPMajbHO
Pa30MKHYTBIM KOHTAKT 3TOro koHtakropa KM1.1.

ITpu nHaxatum Ha kHomky SB2 kontakrop KM otkimouaercs. Hampspkenue ¢ auHUK
cHuMaerca. KpacHast curHanpHas jaMIia TaCHET, 3€JIeHast - 3aropaeTcsl.

ITpu xopotkom 3ambikanuu B Touke K1 koHTakT KAl.l TOKOBOrO pene pa3MbIKaeT Lelb
nuTaHus koutakropa KM1.

IIpn mcue3HoBeHHH HampspkeHHs nuTaronieil cetw koHTakTop KM1 otkmowaercs. Ilpu
BOCCTAHOBJICHMH HAIPSKEHUS B CETU KOHTAKTOP OCTAETCs OTKIIIOUEHHBIM (CaMOBO3BpaTa CXEMbI
HE MPOUCXO/INT).
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B skcniepuMenTe pacCMOTPEHHBIN aJrOPUTM PEAIM30BaH Ha OCHOBE MPOTrPaMMHUPYEMOTO
KOHTpOJLIEPA.

JJIeKTPUYeCKasi cXeMa CoeIMHEeHU
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1.2 J/labopamopnwie 3anamusn:

MozenupoBaHre MaKCUMaJIbHON TOKOBOM 3aIUThI JINHUM 3JIEKTPOIIEpeJaul Ha OCHOBE
IPOrpaMMHUPYEMOr0 KOHTpOJUIEpa

HpI/IHHI/IHI/IaHBHaﬂ SJICKTPHUYECKas CXEMa ydacTKa CE€TU

1
G Tl Q 1, K1

(KM1) TA1 1y
/) >

31

Cxema, NOSICHAOIIAS AJTOPUTM PadoThl 321U THI
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g &
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~

[Tpu nojaue HampspKEHUs HAa CXeMy 3aropaeTcs 3efeHast curnanbHas gamna HLGL.

[Tpu HaxkaTum Ha KHONIKY BKitoueHus SB1 Bxirtouyaercs: kontaktop KM1 u Ha 3amumaemyro
JUHUIO TIOJaeTcsl HampsbkeHue. 3aropaercst KpacHas curHanbHas jamna HLRI, momydwas
nutanue 4yepe3 koHTakT KM1.2. 3enenas curnanbHas namna HLGI racuert. Ilpu otnyckanun
kHOTKM SB1 oOMoTka koHTakTOopa KMI1 momydyaer muTaHue depe3 HOPMAIbHO Pa3OMKHYTHIN
KOHTAaKT 3Toro kouraktopa KM1.1.

[lpn naxxatmm Ha KHONKY SB2 konTakTop KMI oTkirodaercs. HampspkeHune ¢ auHHA
cHumaercs. KpacHas curHanbHast 1Jamna racHET, 3eJIeHasi - 3aropaeTcs.

[Tpu xopoTkoM 3ambikaHuu B Touke K1 kontakT KA1.1 TokoBOro pene 3aMbIKaeTcsl, mojanas
nuTanue Ha oOMOTKy pesie Bpemenu KT1. Konrakr KT1.1, 3aMbIkasch ¢ BBLAEPKKON BpEMEHH,
MoJaeT MUTaHue Ha 0OMOTKYy mpomexxkytouHnoro pene KL1, koropoe cBomm kontakTom KL1.1
pasMbIKaeT Lenb nuranus kontakropa KM1.

IIpn wmcye3HOBEHHMM HamNpsbKeHHs nuraroniel cetw koHTakrop KMI1 ortkmrogaercs. Ilpwu
BOCCTAHOBJIEHUH HAIIPSDKEHUS B CETU KOHTAKTOP OCTAETCsl OTKIIOUEHHBIM (CaMOBO3BpaTa CXEMBI
HE MPOUCXO/INT).
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B skcnepuMeHTE PacCMOTPEHHBIM AJIrOPUTM pPEaIU30BaH Ha OCHOBE IIPOIPaMMHUPYEMOTO

JJIeKTPUYeCKasi cXeMa CoeIMHEeHU

KOHTpOJIIEpA.
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1. Knaccuduxanus cxem 3JeKTPUIECKUX CETEH.

2. CxeMbl 3aMelIeHus BO3AYLIHBIX U KabenbHbIX JIDII.

3. ITapameTtpsl Bo3aAyIIHBIX U KabenbHbIX JIDIT.

4. CxeMbl 3aMelIeHUs] TPaHCPOPMATOPOB U aBTOTPaHCHOPMATOPOB.
5. Pacuer nmotrepb MOIIHOCTH B IMHUAX U TpaHCHOpMATOpaX.

6. [Tanenue u noteps HanpspkeHUs. BeKTopHbIE AUarpaMMBl.
7.Pacuder peKuMOB 3JIEKTPUUECKUX CETEH.

8. Pacuer pa3oMKHYTOI ceTH.
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9. Pacder 3aMKHYTOIi CETH.

10. Pacuer cetu ¢ pa3HBIMA HOMHHAILHBIMH HAMPSDKEHUSIMU.

11. Onpenenenue HaNpsHKEHUS HA CTOPOHE HU3IIETO HAIPSKEHUS TIOJICTaHIIUH.
12. Onpenenenue HanOONBIICH MOTEPH HATIPSIKCHUS.

13. Pacuer IMHUU C paBHOMEPHO paCHpeIeIICHHON HAarpy3KOu.

14. PacnpeneneHre MOTOKOB MOITHOCTH B IMTPOCTHIX 3aMKHYTBIX CETHX.

15. bananc akTUBHOM MOILTHOCTH U €T0 CBSI3b C YACTOTOM.

16. PerynupoBaHue 4acTOTHI B AJIEKTPOIHEPIeTUUECKOM cucTeMe.

17. bananc peakTUBHOM MOIIIHOCTH U €T0 CBSI3b C HAIIPSKEHUEM.

18. IToTpeOuTenu peakTHBHON MOIIIHOCTH.

19. BripaboTka peakTUBHOM MOIIIHOCTH Ha 3JIEKTPOCTAHLIUSAX.

20. KomneHcanuusi peakTUBHOW MOIIHOCTH.

21. KommeHcupylomme yCcTponcTBa.

22.PaccTaHOBKa KOMIICHCHPYIOIINX YCTPOUCTB.

23. MeTopl perymupoBaHus HaMpsHKEHUSI.

24. BcTpeuHoe peryJiMpoBaHUE HATIPSKCHUS.

25. PerynupoBaHue HaNpspKEHUS HA DIIEKTPOCTAHIUSX.

26. PerynupoBanve HaIPsHKCHUS HA TIOHMKAIOIIMX TTOICTAHIIHSIX.

27. PerynupoBaHue HaIPSHKCHUSI U3MCHCHUEM COTPOTHBIICHUS CETH.

28. PerynupoBaHue HallpsHKEHUST U3MEHEHUEM MOTOKOB PEaKTUBHOM MOITHOCTH.
29. Onpenenenue AOMYCTUMOM MOTEPH HAMIPSDKEHUS B PACcTIPEACTUTENbHBIX CETX.
30. HecummeTpusi B 2JIEKTPUUECKUX CETSAX U MEPOMPHUSITUS 110 €€ CHUKCHHUIO.

31. HecunyconnaabHOCTh B AJIEKTPOIHEPreTUUECKUX CUCTEMaX U Mepomnpusatus no Oopnde ¢
HEIO.

32. TeXHUKO-DKOHOMUYECKHE MMOKa3aTeH.

33. TeXHHUKO- S5KOHOMHUYECKOE CPaBHEHNE BAPHAHTOB CETH.

34. OnpenienieHre CeYCHUS MPOBOJIOB M Kabemeil Mo SKOHOMHUYIECKOW TJIOTHOCTH TOKA. MeTo bl
pacueTa moTeph MEKTPOIHEPTHH.

3) Tecr:

1.OcHOBHBIMU cXeMaMu coeinHeHu# TpanchopmatopoB Toka (TT) u pene sBISIOTCS: Q)
cxeMa IOJIHOM 3Be3/1bl; 0) cXxeMa HeTOJIHOM 3Be3/1bl; B) CXeéMa BKJIIOUEHHSI OTHOTO pesie Ha
pPa3HOCTh TOKOB JIBYX (a3.

2.Tok cpabaTbIBaHMs pelie TOKa MpU TOKe cpabaThiBaHuy 3auThl 1c.3. = 100A,
kod(durmente tpanchopmaimu Tpanchopmaropa Toka n TT = 100/5 u koadpduieHTe cxeMbl
Kex =1 6yner paBen,A: a)4; 0) 5; B) 6;

3.0cHoBHBIE TpeOOBaHUS K peNIEHHON 3alIKTe:a) OTKIIOYEHHUE AIEMEHTOB IEKTPUUYECKON
ceT;0) BKIIIOYEHHE JIIEMEHTOB JJIEKTPHUUYECKONW CETH;B) YYBCTBUTEIBHOCTb, HAJEKHOCTb,
ObIcTpozelicTBUE, W30UPaTEIbHOCTb.

4.01HUM U3 OCHOBHBIX TpeOoBaHUil k ycTpolicTBa ABP oTHOCHTCS: a) BKITIOYEHHE HA K.3.
OJIHOKPATHO;

0) BKIIIOUEHHUE JIOJKHO MPOUCXOANUTH Mepel OTKIIOYEHUEM OCHOBHOT'O HCTOYHHKA
MUTaHUS;

5.MakcumanbHas TokoBas 3amuTel (MT3) pearupyeT Ha: a) Bo3pacTaHHE HANPSKEHUS;
0) BO3pacTaHue TOKA;B) BO3paCTaHUE YaCTOTHI TOKA.

6.AIIB 10MKHO MPOUCXOAMTD: a) MPU OTKIIOYSHUH BBIKIIOYATEINS PECHHON 3aIuTOH;
0) mpu OnepaTHBHOM OTKIIFOUEHUH BBIKIIFOUATES.
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