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Pabouas nporpamma cocraBieHa Ha OCHOBaHUM TPeOOBAHUI:
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. maHa ydeOHoro mporecca BI'TY um. B. I'. IllyxoBa, BBeAeHHOTO B JCHCTBHE
B 2019 rony.

CocraButenb: KaHJ. TEXH. HAYK NV E. B. XXmwmun
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3aBemyromnuii kKaeapoi: KaH. TEXH. HayK, JTOIICHT _/ >~ A.B. Benoycos

«15» mas 2021 r.

PaGouas mporpamma o100peHa METOJMYECKOW KOMHUCCHEW HHCTUTYTa JHEPTeTHKU,
MH(POPMAITMOHHBIX TEXHOJIOTUN U YIPABJISIONINX CUCTEM

«20» mast 2021 r., mpoTokos Ne 9

IIpencenarens: KaH. TEXH. HAYK, JOLEHT &~~~ A.H.CemepHun



1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Karero- HaunmeHoBaHue moka3zaTens
usi Kox n HaumMeHOBaHKE UHIIU- | OLICHUBAHUS pe3yJibTaTa o0yde-
P Kon 1 HaumeHoBaHue A A 1 pesy ya
(rpymnma) KaTopa AOCTUKEHHUSI KOMIIE- HUS [0 TUCLUILIMHE
KOMIICTEHIIHU
KOMIIe- TEHIIUN
TEHIUN
mpocdec- IIK-1. Cnocoben ywact- | [IIIK-1.6. YuacTByeTr B mpo- | 3HaHUsI OCHOBHBIE TPEOOBaHHMS,
CHOHAJIb- | BOBaTb B IPOEKTUPOBA- | EKTUPOBAHMM BHEIIHUX CH- | HOPMBI ~ THpaBHJ  YCTPOMCTBa
Hasi HUU CUCTEM DJIEKTPOCHA0- | CTEM  3JIEKTPOCHA0XKEHUS | 3JIEKTPOYCTAaHOBOK, IpUMEHse-
KEHUs1 OOBEKTOB. MPOMBIIUICHHBIX MPEINpPHUs- | MBIX  MPU  MPOSKTUPOBAHHE

THW C COOJIFOICHHEM HOpMa-
TUBHO-TCXHUYCCKHUX U DHECP-

BHEIITHUX CHUCTEM DJICKTPOCHA0-
JKCHUA IIPOMBIINUICHHBIX IIPEA-

MIPUATHI.

YMeHus poeKTUPOBATh BHEIL-
HHX CHCTEM 3JIEKTPOCHAOKEHUS
INPOMBIIIJICHHBIX NPEANPUATHH
Ha OCHOBAaHWMU CBEJICHUM O JJIEK-
TPUYECKHX Harpy3Kax LIEXOBBIX
ANIEKTPOIPUEMHUKOB.

Hagpixn BbIOOpa BCeX 3/1€MEH-
TOB BHEIIHUX CHUCTEM 3JIEKTPO-
CHaOXEHUS  IPOMBIIUIEHHBIX
OpeanpusITUii, pa3OupaTbCcsi B
acCOpTHMEHTE KaOelbHON Mpo-
JyKIUH, CHJIOBBIX TpaHchopma-
TOPOB U KOMMYTALIMOHHOM arma-

partypsl.

roa¢dekTuBHbBIX  TpeboBa-
HAU

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerennus IIK-1. CnocoOeHn y4acTBOBaTh B MPOEKTUPOBAHUU CUCTEM DJIEK-
TPOCHAOKEHUST 0OHEKTOB.

I[aHHaSI KOMIICTCHIIUA (bOpMI/IpyeTCH CICAYIOIHUMHA JUCHHUIINIMHAMM.

Cranus HaunmeHoBaHMS AMCHUIUIMHBI
1 WHxeHepHas HK0I0rus
2 MaremaTHuyeckue 3aauu JIEKTPOIHEPTeTUKI
3 DNeKTpOCHAOKEHNE
4 ITepexo/iHbIe MPOLIECCHI B 3JIEKTPOIHEPTETHUECKUX CUCTEMAX
5 DeKTpocHAOKEHHNE LIEXOBBIX JEKTPONPUEMHUKOB
6 OneKTpOCHA0KEHNE TPOMBIIIUICHHBIX MPEANPHUSITHH
7 PeneiiHas 3amuTa U aBTOMaTHU3alUs JIEKTPOIHEPreTHUECKUX CUCTEM
8 [IpoekTupoBaHUE CUCTEM JICKTPOCHAOKEHUS KIIBIX 3aHUN
9 [TpoekTHpoBaHKE CHCTEM JEKTPOCHAOKEHHS OOLIECTBEHHBIX 3/1aHUI U COOpYKe-
HUI
10 DNEeKTpUYECKHE CTAaHIIMH U MOICTaHIIUU
11 ONEKTPOIHEPTreTUUECKUE CUCTEMBI U CETH
12 ABTOMaTH3WPOBAHHBIE CUCTEMbI TUCIIETUYEPCKOTO YIIPABICHUS
13 OKOHOMUKA YHEPI€TUKH
14 ITpon3BOACTBEHHAS IPEAUIUIOMHASI IPAKTHKA




3. OFBbEM JIUCHHAIIJIMHBI
OO01mast TpyI0€MKOCTh JUCIIUILINHBI COCTaBIIsIET 4 3a4. equawmil, 144 vaca.
JlucrumuinHa peaau3yeTcsl B paMKax MPaKTUYECKON MOJIrOTOBKU
dopma MpOMEKyTOYHO# aTTecTarmu 3a4et (5 cemectp)

Bun yaeOHO# paboThI Bcero Cemectp
4acoB No 5
OO6m1ast TpyI0EMKOCTh TUCIHUILIMHEI, Yac 144 144
KonTakTHas padora (ayAuTOpHbIE 3aHATHSA), B T.4.: 71 71
JIEKIIUU 34 34
nabopaTopHbIE - -
MIPaKTUYECKHE 34 34
IPYNIOBbIE KOHCYIBTALUU B IEPUOJ] TEOPETUYECKOTO 3 3
00y4YeHHUS U IPOMEKYTOUHOM aTTECTAIINH
CamocrosiTesibHasA padoTa CTYA€HTOB, BKJIIOYAs WH/IU- 73 73
BU/IYyaJIbHbIE H TPYNIOBbIE€ KOHCYJIbLTAIHH, B TOM
ymcie:

KypcoBoii mpoekr - -

KypcoBas pabora -

PacuetHo-Tpaduueckoe 3a1anne 18 18
VHuBryalibHOE JOMAIITHEE 3a/IaHHe - -
CamocTosTenbHas paboTa Ha MOATOTOBKY K ayIMTOPHBIM 55 55

3aHATHAM (JICKIUH, IPAKTHYCCKHUE 3aHSTHSL, JTab0paTop-
HbIC 3aHSATHS)

3auer - _




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX COJIEP:KaHNE U 00beM
Kypc3 Cemectp5

OO0beM Ha TeMaTUYECKHI pa3-
JIeJT TIO BHJIaM Y4eOHOM
Harpy3KH, 4ac
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1. OOGmue BOIpoCH 3JIEKTPOCHAOKESHHSI NPOMBIIUICHHBIX TPEINPUSTHN
1.1 | Tunsl 37eKTPOCTaHINH, FTEKTPHUECKUE CUCTEMBI U YIIPaBIIe- 2 - - 3
HHE UMH
1.2 | Knaccudukanus NpueMHUKOB 3JIEKTPHUECKON SHEPTUH U UX 2 1 - 3
o0IIMe XapaKTePUCTUKU
1.3 | XapakrepHble IPUEMHHUKH IEKTPUUECKON SHEPTHH IPOMBIIII- 2 1 - 3
JICHHBIX TPEIITPUATHIA
2. DNeKTpuyYeCcKHe Harpy3KH MPOMBIIIICHHBIX PEANPUSTHIA
2.1 | I'padmku 2IeKTPUICCKUX HATPY30K 2 4 - 3
2.2 | Ilokasarenu, XxapakTepu3yroiue rpaduKyd Harpy3Ku U IPUEM- 2 2 - 3
HUKU DJIEKTPUYECKON SHEPTUU
2.3 | Metojp! onpeaiesieHHs pacyeTHBIX Harpy30K 2 2 - 3
3. KommeHcarysi peakTHBHBIX MOIIHOCTEH B CHCTEMAaX JIEKTPOCHAOKEHUS
3.1 | KommeHcarusi peakTHBHBIX MOIITHOCTEH B CHCTEMaX JJICKTPO- 2 2 - 3

cHa0OxeHusl. bajlaHc akTUBHBIX U PCAKTUBHBIX MOIITHOCTEH.
OcCHOBHBIE HOTp€6I/IT€J'II/I peaKTHBHOﬁ MOIIHOCTH HA MPOMBIII-
JICHHBIX MPECANIPUATUAX

3.2 | Ucrounuku peakTuBHOW MOITHOCTH. CHHXPOHHBIE JBUTATEIIH 2 2 - 3
KaK MCTOYHUK PEAKTUBHON MOIHOCTU. CHIIOBBIE KOHCHCA-
TOpHI. PerynupoBanne MOIIHOCTH KOMIEHCUPYIOIIUX

YCTPOUCTB.
4. BpIOOp cXeM 3JIeKTPOCHAOKEHUS
4.1 | XapakTepHble CXeMbI 2JIEKTPOCHA0KEHHUS TIPOMBIIIUICHHBIX 2 2 - 3
NPEANPUATAN
4.2 | BeiOop CHIIOBBIX TpaHC(HOPMATOPOB, MICKTPUICCKHX arapa- 2 2 - 3

TOB U TOKOBCAYHINX JacTei

5. KopoTkue 3aMbIKaHUs B CHCTEMaX AIEKTPOCHAOKEHHS.

5.1 | KopoTkue 3aMbIKaHHs B CHCTEMax 3JeKTpocHabxeHus. [1pu- 2 3 - 4
YUHBl BOSHUKHOBEHMS U MOCJIEACTBUS KOPOTKUX 3aMbIKaHUH.
[TepexoaHoii npouecc npu TpexpazHO KOPOTKOM 3aMbIKAaHUU

5.2 | OcHOBHBIE COOTHOIICHHS MEXTy TOKAMH TP Tpex(PhazHOM KO- 2 3 - 4
pPOTKOM 3aMbIkaHUH. CHCcTeMa OTHOCUTEbHBIX enuHull. Pac-
YETHBIE CXEMBI OTIPEICIICHIS PE3YIbTUPYIONIUX COMPOTHUBIIE-
HUI 11eTTH KOPOTKOTO 3aMBIKAHHSI.

6. BpIOOp KOMMYTAIlMOHHBIX aNIapaToB U MPOBOAHUKOB HampskeHHeM Bhiire | kB




6.1 | Beibop mpoBoHUKOB HanpspkeHueM Boiie 1 kB. Beioop ceue- 2 2 - 4
HHS KaOeTbHBIX U BO3AYIIHBIX JIMHUI 110 SKOHOMUYECKON
IUIOTHOCTH TOKA U IONyCTHMBIM TOKaM HarpeBa B HOpMaJb-
HOM pEKHME.
6.2 | BeiOOp KOMMYTAIIMOHHBIX ANIAPATOB CUCTEMBI JICKTPOCHA0- 2 2 - 4
YKEHHUSI IPOMBIIIUICHHBIX MPEIIPUATHIA HANpsHKEHUEM BbIe |
kB
6.3 | KommoHoBKa pacmpeeuTeIbHbIX YCTPOHCTB HAPSKCHHEM 2 2 - 3
Bbille 1 kB. KoMmIuiekTHbIe paciipeaenuTeabHble yCTPOHCTBA
HanpsibkeHueM Bbiie 1 kB.
6.4 | [IpoBepka KOMMYTallMOHHBIX aNapaTOB U MPOBOAHUKOB IO 2 2 - 3
TOKaM KOPOTKOTO 3aMBIKaHHSI CHCTEMBI DJIEKTPOCHAOKEHUS
HPOMBIIIJICHHBIX MPEIIPUSTHH.
7. KadecTBO 2IEKTPOIHEPTUHU B CHCTEMaX dJICKTPOCHAOKCHHS
7.1 | KagecTBO 3JI€KTPOIHEPTUN B CUCTEMAX JIEKTPOCHAOKEHUS 2 2 - 3
00bekToB. [TokazaTenu kayecTBa HEKTPOIHEPTHUH.
Brnusnue kauecTBa 3J€KTPOIHEPTUU HA SJIEMEHTHI CHCTEMBI
AIEKTPOCHAOKESHHS.
BCET'O 34 34 - 55
4.2. Conep:xaHue NPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
CamocrosiTens-
Ne | Haumenopanue pa3- | Tema IpakTHUecKOro (ceMHHapckoro)3a- | K-Bo I;i’; fjf;’;z;z
/T | JAena IUCHUTUTMHBI HATHS 9aCOB | aynuroprbiM 3a-
HATHUAM
cemectp Ne 5
Oo0mme Bompock! wiek- | Kmaccuukanus NpUEeMHUKOB 3IIEKTpUYE- 1 1
1 TPOCHAOXKEHUS MPo- CKOM SHEPruy U UX 00IMe XapaKTePUCTHKH
" | MBILIUICHHBIX NPEANPH- | XapakTepHble MPUEMHHUKH 3IIEKTPUYECKOMH
ATHN SHEPrUM POMBIIIJICHHBIX TPEANTPUITHN
I'paduku 2IEKTPHUECKUX HATPY30K 4 4
DneKTpUYecKue IlokaszaTtenu, xapakrepusyroume TIpapuku
2. | Harpy3Ky NMPOMBIIIICH- | HArpy3KH M IPHEMHHUKH JIEKTPUIECKON YHEP- 2 2
HBIX MTPEIIPUSTHI THU
MeTobl onpeieTIeHNs] pacueTHBIX HArpy30K 2 2
Pacuer u BBIOOp KOMIEHCHPYIOIIUX
Komnencanus peak- YCTpOHCTB Ha 0a3e craTHueckux Oarapeit 2 2
3 TUBHBIX MOIITHOCTEW B | KOHJIEHCATOPOB
" | cucremax 3JIeKTpo- Pacuer u BbIOOp KOMIIEHCHPYIOLIMX
cHaOxeHus YCTpOMCTB Ha 0a3e HCIONb30BaHUS CHH- 2 2
XPOHHBIX JIBUraTesen
XapakTepHble CXEMBI 3JEKTPOCHAOKECHUS 5 5
MPOMBIIUICHHBIX PEATIPUSTHI
4, Beibop cxem snekrpo- Bei6op cunoBbIX TpaHC(hOPMATOPOB, 3JEK-
cHaOXeHus
TPUYECKUX anmapaToB M TOKOBEIYIIUX Ya- 2 2
cTei
Kopotkue 3ambikanus | Pacuer TokoB K3 B Ipou3BOJIBHBIM MOMEHT 3 3
B CUCTEMaXx JJIEKTPO- | BPEMEHU 0 PacueTHBIM KPUBBIM
5 cHaOXeHus Pacuer TokoB K3 B ceTsix u ycTaHOBKax
' HanpspkeHueM 1o 1 kB 3 3




Bre160p KOMMyTanoH-
HBIX armnapaToB U Mpo-
BOJIHUKOB HaIpsiKe-
HuewM BeIie 1 kB

Br160p npoBOTHMKOB HANIPsHKEHUEM BhILIE |
kB. BriOop ceuenust kabenbHBIX U BO3TYIL-
HBIX JIMHUHM M0 5KOHOMUYECKOU TUIOTHOCTH
TOKa M JIOMYCTUMBIM TOKaM Harpesa B HOp-
MaJbHOM PEKUME.

Br160p KOMMYTaIIMOHHBIX aNIIApaTOB CH-
CTEMBI AIEKTPOCHA0KEHUSI TPOMBIIIIICHHBIX
NpEANPUITHIA HanpsKeHueM Boitie 1 kB

KomnoHoBKa pacrnipeaenureabHbIX
yCTpouCcTB HanpspkeHueM Boiie 1 kB. Kom-
IJIEKTHBIE PACTIPEEIUTENbHbBIE YCTPOMCTBA
HanpsbkeHueM Boiiie 1 kB.

[IpoBepka KOMMYTallMOHHBIX allIapaTOB U
IIPOBOJHMKOB 10 TOKaM KOPOTKOT'O 3aMbIKa-
HUS CUCTEMBI 3JIEKTPOCHA0KEHHUS TIPOMBIIII-
JICHHBIX PEANPUSATHI.

KavecTBo amekTpo-
8. | sHepruu B cuctemax
AJIEKTPOCHAOKECHUS

KauecTBo 2711€KTpOIHEPTUHU B CUCTEMAX AJICK-
TpocHaOxeHus: 00bekToB. [Tokazarenu kaue-
CTBa 3JIeKTpodHepruu. BinsHue kauecTBa
JIEKTPOIHEPTUH HA 3JICMEHTHI CHCTEMBI
AIEKTPOCHAOKECHHS.

HNTOI'O:

34

34

4.4. Conep:xaHue KypcoOBOI0 MPoeKTa/padoThl

4.3 Conep:xaHue JJ1a0OPATOPHBIX 3aHATHIA
JlabopaTopHble 3aHATHS YY€OHBIM TUTAHOM HE MPETYCMOTPEHBI.

KypcoBoii npoekt /padoTa yueOHbIM IUIAHOM HE IPETYCMOTPEHBI.

4.5. Conep:xxanue pacueTHO-rpadpuuecKoro 3aJaHus

Tema PI'3 — pacyeT M MOCTpOEHUE BHEIIHEH CXEMbl JJICKTPOCHAOKEHUS

npoMbIieHHoro npeanpustus. Oovem — 15-20 ctp.

ens PI'3 — HayuuTh CTy/ICHTa PACCUUTHIBATH BHEIIHIOK CUCTEMY JIEKTPOCHAOXKE-

HUSI IPOMBIIUIEHHBIX MPENPUITHIA.
OcHoBHbIE 3a7a4H, pemiaembie B PI'3:

- pacyeT AMEKTPUUYECKUX HATPY30K MPOMBILLUICHHBIX NPEATIPUATHM;
- BBIOOp CHJIOBBIX TpaHC()HOPMATOPOB C YYETOM KOMIICHCAIIUM PEaKTHUBHOM

MOIITHOCTH;

- BBIOOp KOMMYTAIIMOHHBIX alllapaToB U MPOBOJHUKOB HaMpsKeHWeM Bhiie 1 kB;

- pacydCT TOKOB KOPOTKOI'O 3aMbIKaHHA,

- IPOBEPKAa KOMMYTAlMOHHBIX aIlllapaTOB M MPOBOJHHMKOB MO TOKaM KOPOTKOTO
3aMBIKaHUS! CUCTEMBI AJIEKTPOCHAOKEHUS MPOMBILUICHHBIX TPEITPUSTHH.
[Tpumep 3ananus P13

Ha puc. | npencraBnena pacueTHas cxeMa MPOMBIIUIEHHOTO IPEATPUSTHS.
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BG,Z[OMOCTI) QJIICKTPUYCCKHX HAI'Py30K

Taomuna 1
HaunmenoBanue nogpasaeneHus Pycr, kBT (mo BapuanTam)
1 2 3 4 5
1. ToBapHO-CBIpBEBO TAPK 180 196 185 210 250
2. Hedrebasza 880 563 1065 1267 1487
3. HacocHas ToBapHOTO mapka 1800 1512 1968 1752 1852
4. Ycranoska aenapadpuauzanuu(JI1Y) 1000 640 1210 1440 1690
5. Hacocnas maszyra 1000 640 1210 1440 1690
6. DneKTPooOECcCONMBAIOIIAs yCTAHOBKA 1500 960 1815 2160 2535
(Sn0y)
7. BomonacocHasi 1200 768 1452 1728 2028
8. birok 060poTHOTO BOIOCHAOKEHHS 2300 1472 2783 3312 3887
9. O4YuCTHBIE COOPYKEHUS 1600 1520 1700 1720 1590
10. YcraHoBKa KaTaaTuTHYECKOTOpH(HTA 3800 2400 4500 5400 6400
(10 kB)
11. l'azodpaxmonnas ycranoska (I'OVY) 4880 4100 6000 5000 6200
12. TerutoneHTp 2000 1280 2420 2880 3380
13. KotenpHas 1580 1600 1610 1570 1620
14. DTriiocmecuTenbHas yCTaHOBKA 700 448 847 1008 1183
(OTCY)
15. Komnpeccopnas (10 kB) 2800 3000 2850 2900 2700
16. AIMUHUCTPATUBHBII KOpITyC, MapKe- 220 177 145 173 230
THHT
17 JlabopaTopusiii kopiyc (113J1) 900 576 1089 1296 1521
18. DnekTpornex 1180 755 1428 1699 1994
19. PMI] 700 448 847 1008 1183
20. T'apax 150 96 182 216 254
21. I'a3ocnacarenpHas ciyx0a 370 301 269 277 294
OcBgelleHNe 1IEXOB M TEPPUTOPUH 3aBOJA Onpenenutp Mo MIomaan

5. OHEHOYHBIE MATEPHAJIBI U TIPOBEJAEHUSA TEKYILIEI'O KOH-

TPOJIS, TIPOMEXKYTOYHOM ATTECTALIUH

5.1. Peaau3zanusa KoMmneTeHIui

1. Komnerennusa IK-1. CriocobeH ydyacTBOBaTh B MPOCKTUPOBAHUM CUCTEM DJICKTPO-
CHA0XKEeHHsI OOBEKTOB.

HanmeHnoBaHue nHIMKATOPA TOCTIKEHUS
KOMIIETECHIINU
[IK-1.6. YuacTByeT B IpOEKTHPOBAHUH BHEII-
HUX CHCTEM 3JIEKTPOCHAOKEHHUSI MPOMBIILICH-
HBIX TPENNpPUATHA € COOJIIOJEHHEM HOpMa-
TUBHO-TEXHUYECKUX M 3HEProdPeKTUBHBIX
TpeboBaHUi

Hcnons3zyembie cpeacTBa OleHUBaHMS

3ader, pacyeTHO-rpapuUIeCcKoe 3a/laHue, TECThI, IIPaK-
TUYECKHE 3aHATHsI, coOece0BaHME.




5.2. TunoBble KOHTPOJIbHBIE 3aJAHUSA [IJISl IPOMEKYTOYHOM ATTECTAIMHA

IIpome:kyToUyHAas aTTeCTAIMA OCYIIECTBIISECTCS B KOHIIE 5-T'0 CeMeCTPa U3yUYeHUs
JUCIUIUIMHBI B popMe 3auera.

Bonpocsl /151 NOATOTOBKH K 3a4eTy

1. OcHOBHBIE OHATHS U ONPEACICHUS AIEKTPOCHAOKEHHS MPOMBIIUICHHBIX MPE-
IIPUATHM.

2. Tunel 51€KTPOCTAHIUM, JIEKTPUIECKUE CUCTEMBI U YIIPABICHUE UMH.

3. CocTosiHUE CUCTEM ITPOMBIIUIEHHOTO 3EKTPOCHA0KEHUS.

4. Knaccuukamusi IpueMHUKOB JIEKTPUYECKON SJHEPTUU U UX OOIIHE XapaKTepu-
CTHKH.

5. XapakTepHble MPUEMHHUKH JIEKTPUUECKON SHEPTUU MTPOMBIIIICHHBIX MPEATPHUS-
THM.

6. OCHOBHBIE OIpENETICHUS U 0003HAYEHUS HArPy30K NMPOMBIIIICHHBIX MPEApHs-
THM.

7. I'paduiku HIEKTPUUECKUX HATPY30K.

8. Iloka3zaTenu, XxapakTepusyrouue rpadukyi Harpy3KH.

9. M IPUEMHUKHU 3IEKTPUYECKON SHEPTUU.

10. XapakTepHble MECTA ONIPENEIICHUS PACUETHBIX IIEKTPUUECKUX HATPY30K.

11. Metozap! onpeeneHns paCueTHBIX HArpy30K.

12. OcHOBHBIE BUIBI KOPOTKOTO 3aMbIKaHUs. [[pyarHbBI BOSHUKHOBEHHUSI KOPOTKOIO
3aMBIKaHUSI.

13. PacdeT TOKOB KOPOTKOTO 3aMbIKaHHS.

14. Knaccudukanus cxem 3J1eKTpOCHAOKEHUS TPOMBILUICHHBIX TPEINPUATUH.

15. UcTouHUKHM NUTAaHUS B CUCTEMAX AJIEKTPOCHAOKEHUS.

16. XapakTepHbie CXeMbI AIEKTPOCHAOKEHUS TPOMBITINICHHBIX MPEATPUSITHA.

17. Bb160op cuitoBBIX TpaHC(HOPMATOPOB.

18. TpeboBaHUs K 1IEXOBBIM CXEMaM JJIEKTPOCHAOKEHUSI.

19. PaguanbHbple 1 MarucTpajabHbIE CXEMBI IIEXOBBIX CETCH.

20. Be16op HanpspkeHUs 1711 TUTAHUSI TPUEMHHUKOB B 1I€XaX.

21. 3ammMra HexoBbIX CETeM.

22. BriOop cedeHust mpoBOIOB, Kabesel U IIWH CHIIOBBIX IPUEMHHUKOB.

23. DIEeKTPUIECKUE CETH OCBETUTEIHHBIX YCTAHOBOK.

24. DneKTpuvecKue U3MEPEHHUs B CUCTEMAaX AIIEKTPOCHAOKCHHUS.

25. CurHajbHbIC yCTPOWCTBA.

26. VIlcTOYHMKY MUTaHUSI BCIOMOTATEeIbHBIX YCTPONCTB.

27. 3HavueHne KayecTBa dJEKTPOIHEPTUH.

28. Knaccudukaiys nokasareyei KauecTBa 31eKTPOIHEPTUH.

29. OTKIIOHEHHE HAMIPSHKEHUS.

30. Pazmax n3MeHEeHHUs HaIPSHKEHUS.

31. HecumMeTpust HampsiKEeHUH.

32. HecunycouanbHOCTh (POPMBI KPUBOM HAPSDKEHUSI U TOKA.

33. OTKJIOHEHUS U KOJeOaHUs YacTOTHI.

34. 3aKOHBI pacnpeleleHNsl CTyYalHbIX BEJIMYMH B 33/1a4aX HAJEKHOCTH 3JIEKTPO-
CHAOXKEHMS.
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35. MeTtoabl pacueTa MoKasareield HaJie)KHOCTH CUCTEM E)J'ICKTpOCHa6}K€HI/IH.

IIpumep TecTOB AJI51 KOHTPOJISI OCBOEHHUS MaTepuaJjia

[IpueMHUK 3JIEeKTpUUECKON SHEPTUU (IEKTPOINPUEMHUK) — ITO:
1) Annapar, arperar u ap., NpeIHa3HAYeHHbIH 1JIA MPeo0pPa30BaHUs IEKTPUYECKON YHEPIrum B
APYTroii BUJ IHEPTrUH;
2) Anmapart, arperaT U Ap., NpeJHa3HAUYCHHBII IJs MpeoOpa3oBaHUs MMapaMeTPOB JJIEKTPOIHEPTUU
(HampsDKEHMS ¥ 9aCTOThI);
3) Anmapart, arperar u Jp., IpeiHa3Hau€HHBIN KaK i1 IpeoOpa3oBaHus JIEKTPOIHEPTUHU B IPYTOi BU]L
SHEPTUH, TaK U JJI IPEOOPa30BaHUs TAPAMETPOB ICKTPOIHEPTHH;
4) Anmapar, arperat u 1p., 00b€AMHEHHBIN C JPYTUM aIIapaToM, arperatoM u Ip. OOIIKUM TEXHOIOTHU-
YECKUM IPOLIECCOM.
, IATAFOIIMECS OT OOIEro JIjIs BCeX UCTOYHMKA MUTaHUs (OOIMX UCTOYHUKOB ITUTAHHUS ).

Bri6epuTe npaBUiIbHBINA Psii HOMHHAIBHBIX 3HAUCHUN HATIPSDKEHUS:
1) 6, 10, 35, 110, 220, 330, 500, 750, 1150 xB
2) 35, 10, 48, 220, 380, 500, 750, 1000, 1150 kB
3) 6,12, 24, 48, 110, 220, 380, 500, 750, 1150 kB
4) 10, 35, 110,220, 330, 380, 500, 750, 1150 kB
5) 12, 24, 33, 48, 250, 330, 550, 750, 1150 kB

Kakoii BH/] TONOJIOTHH paCTIPEICTUTEIBHOM CXEMBbI TPUMEHSIETCSI TSI IPOMBIIIITIEHHOTO TIPEATPHU-
TS 0€3 CIeuatbHOr0 000CHOBAHMU?
1) MarucrpajbHas
2) CmerianHas
3) Bce nepeuncieHHbie
4) PagnanbHas

Kakoii BuJ TOTIOJIOTHH pacTpeAeTUTENIbHON CXeMbl PUMEHSETCS TSI AIEKTPO-IIPUEMHUKOB, pac-
MMOJIO’KEHHBIX B 30Hax B-1 u B-1a?
A) Bce nepeuncneHHbIe
b) Paguanbnasn
B) Marucrpanshas
) Cmermannas

B kaxom pexxume paboThl HEHTpaIl TOK HYJIEBOU MMOCIEI0BATENIbHOCTH OTCYTCTBYET?
a) Pexxum 3a3emieHHON HEHUTpaIu
b) PeskumM M30/1MPOBAHHON HeHTpPaIH
c¢) Pexxum 3aMkHyTOI HelTpanu
d) Pexxum HeypaBHOBEIICHHOH HEHTpain

Kakoe yTBepx1eHne OTHOCUTENBHO IpauKOB HArpy3Ku BEPHO?
a) 'paduk Harpy3ku nokaspiBaeT U3MeHeHHsl MOTPedIeHNsI YJIEKTPOIHEPTUU B TeUeHH e THS,
HeJeJIM, Mecsilia WM roJa.
b) I'padux Harpy3ku nmokaspIBaeT TOJBKO CYMMapHOE NOTpeOIeHUE SJIEKTPOIHEPTUH 32 OIpEIeIIeH-
HBII IIEPUOJ BPEMEHHU.
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¢) 'padux Harpy3ku He UMEET HUKAKOTO OTHOIICHUS K IOTPEOJICHHUIO 3JIEKTPOIHEPTHH.
d) I'pacduk Harpy3ku nokasbIBaeT TOJIBKO MAaKCUMAaJIbHYIO HATPY3KY Ha CETh B ONPEACICHHbBI MOMEHT
BpPEMEHH.

[Toka3zarenb, XapaKTepH3YIOIIHH OTHOIICHUE CPETHEH aKTHBHON MOIIHOCTH OTJIEIBHOTO MPUEM-
HUKa (WK TPYNIBI UX) K €€ HoMuHanbHOMY 3HaYeHHIO (Pc/Puon) Ha3bIBaeTCA:
1) koadhpurmenTom 3arpy3Ku
2) koa(pdurmenTomM hopmbl
3) koa(ppunmeHToM MakKCUMyMa
4) x03(ppunreHTOM 3anonHeHus rpaduka akTHBHON HArpy3Ku
5) k03 PUIHEHTOM HCIOJIL30BAHNS AKTHUBHOIH MOIIIHOCTH

Kakoii MmeTo1 mprMEHHUM STS OLIEHOYHOTO OIpEeSICHHUS] pacueTHON HArpy3Kd HpPEANpUsSTHS Ha
CTaJUH MPOCKTUPOBAHHUSI?
1) Metona ko3¢ uirenTa pacueTHON MOIITHOCTH
2) Meton yaeabHO#M MOIIIHOCTH Ha €IHHUILY POU3BOICTBEHHOH IJIOIIA/IN;
3)Meto yaebHOMH MOIIHOCTH HA eIMHULY MPOTYKIUH;
4) Metox ko3 durreHTa 3arpy3KH.

Ha xakoe kosnyecTBO KaTeropui o HaJe)KHOCTU Pa3AeiIsitoT AIEKTPOIPUEMHUKHU 7
1)4
2)5
3)2
4)3

VKaKuTe HECYLIECTBYIONIECE 3HAYCHUE TPAHCPOPMATOPa M3 HOMUHAIBHOTO PsiJia MOIITHOCTEH?
1) 1000 kBA
2) 100 kBA
3) 400 kBA
4) 300 kBA

Kakyto ¢pyHKIHIO BBINOIHAIOT TpaHC(HOPMATOPHI B COCTaBe TPaHC(HOPMATOPHOI MOICTAaHIIUN
nexa?
a) [lonnskaloT HanpsiKeHUe JIeKTPUYeCKOl IHePriHu 10 YPOBHS NOTped/IeHus nexa
b) YBenuuuBaroT HanpsKeHHE AMEKTPUUECKON SHEPTUu 10 YPOBHSI MOTPEOICHUS LieXxa
¢) OGecrnieunBalOT aBTOMATHYECKYIO 3aLUTY OT MEPErPY30K U KOPOTKHUX 3aMbIKaHUMN
d) OGecneunBaOT CHHXPOHU3ALUIO CETH II€Xa C TJIABHOU 3JIEKTPUUECKOMN CEThIO

Urto Takoe KOMITEHCAIUS PEaKTUBHBIX MOIIHOCTEH B CHCTEMAX AJIEKTPOCHAOKEHUS?
a) YBennueHrne akTUBHOM MOIITHOCTH CHCTEMBbI
b) YMeHb1IeHNEe peaKTUBHOW MOIIHOCTH CHCTEMbI
¢) YBenuueHue peakKTUBHOW MOIIIHOCTH CUCTEMBI
d) YMeHbIIeHrEe aKTUBHON MOIIIHOCTH CHCTEMBI

Kakue ycTpoiicTBa Ha MPOMBIIIJICHHBIX MPEANPUATUSIX TOTPEOIIAIOT PpEAKTUBHYIO MOITHOCTH?
a) TpanchopmaTopbl
b) DuiekTpoaBHUraTeu
12



¢) CunoBsle kabenu
d) KomMyTanmonHsle anmaparsl

Kak ocymiecTBisieTcst KOMIIEHCAUsl PEaKTUBHBIX MOIIIHOCTEM?
a) YCTaHOBKOI KOHJAEHCATOPHBbIX OaTapei
b) YcraHoBKOM MHIYKTUBHBIX KOMIIEHCATOPOB
¢) YCTaHOBKO# aKTUBHBIX (UIBTPOB
d) YcraHoBKo# cTaOMIN3aTOPOB HAMPSKEHUS

Kako# tun ycTpoiicTBa MOKHO UCIIOJIB30BATh Ul KOMIICHCALUHA PEAKTUBHOW MOIHOCTH B CH-
cTeMax AJEKTPOCHAOKEHUS TPOMBIIICHHBIX TPEATPUATHIA?
a) CUHXpOHHBIN reHepaTop
b) CutoBoii TpancopmaTop
¢) Cui10BO# KOHIEHCATOP
d) ABTOMaTHYECKHI BBIKITIOYATEIb

VYKaXuTe TOYKH, ISl KOTOPBIX BEIETCS pacdeT TOKa KOPOTKOTO 3aMbIKaHHsI JIJIsl TIPOBEPKU Kade-
nei?
1) 3a tpanchopmaTopamu
2) B nauaJjie kades
3) B koHne kabens
4) B cepenune kabems

OT Kakux mapaMeTpoB 3aBUCUT yIAPHbBIN KOIPPHUIIMEHT TOKA KOPOTKOTO 3aMbIKaHUSI?
1) CtyneHu ceneKTUBHOCTH
2) PacuetHoil Harpy3ku
3) OTHOLIEHUs] PEAKTUBHOI0 CONMPOTUBJIEHHA CETH K AKTUBHOMY
4) OOm1eit mpOTSHKEHHOCTH y4acTKa CETH

Kakoe oO1iee BirsHEE HAa TOK KOPOTKOI'O 3aMbIKAHUS OKa3bIBAIOT BBICOKOBOJILTHBIE IBUTATEIH?
1) Hukaxoro
2) YMEHBLIAIT TOK KOPOTKOTO 3aMbIKaHUSI
3) YMeHbLIAIT yIapHbIA TOK
4) YBeJMYHBAIOT TOK KOPOTKOI0 3AMbIKAHHSA

Urto Takoe KOPOTKOE 3aMbIKaHUE B CHCTEMaX dJICKTPOCHAOKEHUs?
a) CHIKEHUE HaNpsHKEHUs B CETU
b) YBenuueHnue HanpsKEHUs B CETH
¢) CHH:KeHMe CONPOTHBJICHUS B €N
d) YBenuueHue conpoTUBICHHUS B 1IN

KaxoBbI mocneicTBHsI KOPOTKOTO 3aMbIKaHUS?
a) [loBpexxaeHue 060py0BaHMS
b) Iloteps sHEpTrUN
¢) CHMKeHrnEe MOIITHOCTH
d) Bce BbImenepevnciaeHHbIe MOCIEICTBHS
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OT KaKOTO KOHCTPYKTHBHOTO 3JIEMEHTa KaOeJst 3aBUCUT €T0 TEPMHUUYECKasi CTOMKOCTh?
1) Matepuan kuisl
2) U3oasaumst KHJIbI
3 O6onouka
4) CeveHHE KUITbI

Kaxkoit ¢hakTop HE YUUTHIBAETCS TP BHIOOPE MPOBOAHUKA HaIpshkeHUueM 10 1 kB?
a) [lomyctumast TeMiiepatypa HarpeBa IpoBOJHHUKA
b) DkoHOMHUYECKAS IUNIOTHOCTh TOKA
¢) Koaddunment momraoctr
d) MarsuuTHoe 1oJie OKpy Karomen cpeabl

Kakoii hakTop yauTeIBaeTCs mpu BEIOOpE CEUCHUS MTPOBOAHHUKOB 110 TIOTEPE HAMIPSHKCHUS B HOP-
MaJIbHOM pexxume?
a) [lomyctumast TeMiiepatypa HarpeBa poBOJIHHUKA
b) DxoHOMHUYECKas TNIOTHOCTh TOKA
¢) JiuHa JJMHUM U eé CONPOoTHBJIEHHE
d) MomHocTs Harpy3ku

Kakas xapakTepucTHKa MPOBOIHUKA OMPEACISAET €r0 TEPMHUIECKYIO CTOMKOCTh?
a) DKOHOMUYECKas IJIOTHOCTh TOKA
b) JonycTumasi TemnepaTrypa Harpesa npoBOJIHUKA
c¢) Tok Harpy3ku
d) Cedenne npoBOAHUKA

Kakoii ¢pakTop He00X0AUMO YUUTHIBATH NP BEIOOPE CEUSHHSI TPOBOIHUKOB IS CHIKEHUS T10-
TEPb HAPSHKEHUS B HOPMAIBHOM pEXUAME?
a) IJTMHA JINHUH;
b) MOIIHOCTB HArpy3KH;
C) MaTepHall MPOBOJHUKA;
d) Bce mepeuuncieHHoe.

Kakoe Ha3HaueHne aBTOMaTUYECKUX BBIKIIIOUATEIe B yCTaHOBKaxX HanpsbkeHuem 10 1000 B?
a) 3ammTa 3/1eKTPOo000PYI0BAHHUS OT NMEPEerpy3KH H KOPOTKOI0 3aMbIKAHNS
0) PerynupoBanue HanpsiKeHUs! B 3JIEKTPUUECKOH CETH;
B) CHMXEHHE MOTEPD ANEKTPOIHEPTHH;
r) [lonxiroueHne 10NOJTHUTENBHOTO 3JIEKTPOOOOPYIOBAHHUSL.

Kakoii anmapar 3J1eKTpu4ecKol 3alUThl UCIIOJIB3YETCS ISl U3MEPEHUS TOKA BBICOKOTO HaIpsi-
KEHUS?
a) ABTOMaTHYECKUH BBIKIIIOYATEINb
6) BbICOKOBOJIBTHBIN BBIKIIIOYATENb
B) [Ipenoxpanurens
r) Tpancpopmarop Toka

Kaxkoit arrmapar BHGKTpI/I‘IeCKOﬁ 3alIMUTBI UCITOJIB3YCTCA AJId YMCHBIUICHU A HAIIPSXKCHUA CETH HA
TpeOyemoe 3HaueHue?
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a) ABTOMaTH4E€CKUI BBIKIIOUATEh

0) BBICOKOBOIBTHBIN BBIKJIIOUATENb
B) IIpenoxpanurens

r) TpancpopmaTop HanpsKeHUs

OTKJIOHEHHE HATIPSDKEHUS] MOXKET OBITh:
a. TI0JIOXKUTEIIBHBIM, OTPUIIATEIIBHBIM WU HYJICBBIM;
b. TOILKO NMOJIOKATETHHBIM HIIM OTPUIATEILHBIM;
C. TOJILKO OTPHLIATETbHBIM WU HYJICBBIM;
d. TOBKO HYJEBBIM.

UTto Takoe MepliaHue HapsKEHUs?
a) Pe3koe u3MeHeHue HaMPsKEHUsI B KOPOTKUN MTPOMEKYTOK BPEMEHHU
b) M3MeHeHHe aMIUTUTYAbI HANIPSDKEHUS CO BpEMEHEM
¢) Mennennoe u3MeHeHre (POPMbI CHHYCOHUIbI HATIPSIKEHUS
d) BeicTpoe Ko1e0aHUe AMIIMTY/AbI HANIPSKEHUS HA YacToTe, 0Jm3Koi K 50 I'n

IlepeyeHb KOHTPOJILHBIX MAaTEPHAJIOB
JJIS1 3alIUThI PACYETHO-TPA(HUYECKOr0 3aaHUA
IIpumepsI THIOBBIX BONIPOCOB IS 321U THI PACYETHO-TPaPuIecKoro 3aganus

1. Yto BaMsieT Ha BBHIOOP CXEMbl U KOHCTPYKTUBHOTO MCIOJHEHUS BHEIIHEH CH-
CTEMBI AJIEKTPOCHAOKEHUSI IPOMBIIIJICHHBIX NPEANPUATUH.

2. OcCHOBHBIE CXE€MbI BHEIIHEH CHCTEMbI 3JEKTPOCHAOKEHUS MPOMBIIUICHHBIX
OpeapUsITHA, 00JaCTH UX PUMEHEHHS], TOCTOMHCTBA U HEAOCTATKU KaX 0N U3 CXEM.

3. OcHOBHBIE TpeOOBaHUS, IPEIBSABIIAEMbIEC K BHEITHUM CHCTEMAaM 3JIEKTPOCHaOkKe-
HUSI IPOMBIIICHHBIX MPENPUSTHIA.

4. HazoBuTe OCHOBHBIE CIIOCOOBI OMPENENIEHUsI PACUETHBIX HATPY30K.

6. OOBSICHUTD METOJI pacueTa ¢ UCIOJIb30BaHUEM KO3 PUIIMEHTA PACYETHON MOIII-
HOCTH.

7. Kakue ypoBHHU (CTYNEHH ) CUCTEMBI 3JIEKTPOCHA0KEHUS BbI 3HAETE.

8. Kak BiusieT CTymeHb CUCTEMbI dJIEKTPOCHAOKEHUs Ha BBIOOp crocoba pacyeTa
Harpy3oK.

10. Kputepun Boi6opa mormHocty Tpancopmaropa ['TII u konmuuectsa Tpanchop-
MaTopOB.

11. B xakux ciay4asx MOXHO YCTaHOBHUTb OJJHO- IBYXTpEXTpaHC(HOpPMATOPHBIE 1ie-
xoBble TTI.

12. Kak paccuutath moTepy MOITHOCTH B TpaHCcPopMaTopax.

13. Kakue yciioBHs 1 OCHOBHBIE JOMYILEHNS] TPUHUMAIOTCA IPU pacuere ToKoB K3
B CUCTEME 3JIEKTPOCHAOKEHUS TPOMBIIUICHHBIX MPEITPUSITHH.

14. B xakux ciay4asix JOMYCKaeTCs HE YYUTHIBATh aKTUBHBIE CONMPOTHUBIICHUS dJie-
MEHTOB CXEMBbI JIEKTPOCHAOKEHUS.

15. Ocobennoctu pacuera TokoB K3 B ceTsix HanpspkeHueMm Bbiiel kB.

16. Ycnoust BBIOOpA U MPOBEPKHU BHICOKOBOJIBTHBIX BBIKIIFOUATEIIECH.

17. YcnoBust BEIOOpA U IPOBEPKHU PAZBEAUHHUTENICH U TTPEIOXPAHUTEIICH.

18. I1o kakuM yCJIOBHSIM BBIOMpAETCS CEUEHUE JIMHUM B CeTsX Bbimie 1 kB.
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19. IosicHuTe CynIHOCTh BbIOOpA CEUEHUS POBOAHMKA IO YCIOBUSIM HarpeBa u co-
IJ1aCOBaHMSI BLIOPAHHOTO CEUEHHUs MPOBOJIHUKA C anfapaTaMy 3allluThl.

20. Bribop anmapaToB 3amuThl B ceTaX Boimiel kB.

21. CriocoObl yMEHBIIECHUS TOTEPh HANIPSHKCHHUS.

22. Kak onpeneynnuTs MOTEpU HANPSKEHUS B OCHOBHBIX 3JIEMEHTaX CUCTEMBI AJIEK-
TPOCHAOKEHUS.

23. Kputepruu npoBepKH BbIOPAHHBIX aBTOMATHYECKUX BBIKJIIOYATENEH MO TOKaM
KOPOTKOT'O 3aMbIKAHHS.

24. Kputepuu NpoBEpKH BHIOPAHHBIX CEUEHUN KaOENbHBIX JTMHHUM 110 TOKaM KOPOT-
KOT'O 3aMbIKaHUSI.

5.3. TunoBble KOHTPOJIbHbIE 32/IaHUS (MATEePHAJIbI)
JJISl TEKYIero KOHTPOJIA B ceMecTpe
Texymmii KOHTPOJIb OCYLIECTBIIIETCS B TEUEHUE S-I'0 cemMecTpa B hopme codece-
JIOBaHHUsI BO BPEMs IIPOBEICHUS IPAKTUYECKUX 3aHATUH.
IIprMepbl TUIIOBBIX BOIIPOCOB I IPAKTUYECKUX 3aHATHUM COOTBETCTBYIOT IIE-
PEYHIO BOIIPOCOB IS 3a4eTa.

I[IpumepsI TUNIOBBIX BONIPOCOB M 32/1a4 /IJIA NPAKTHYECKUX 3aHATHI
CoOTBETCTBYET NEPEUYHIO BOMPOCOB JJIsl TOATOTOBKH K 3a4ETY.

IIpumepsl THNOBBIX 32/1a4 JJIS1 NPAKTHYECKUX 3aHATHH
3anava

3a/aH BapyUaHT JIMHUM 3JIEKTPONEPEIayu U TOJO0BOM rpaduk aKTUBHOM HArpy3Ku
0 MPOAOIKUTENBHOCTH, a TAaKXKe KOA(P(OUIIMEHT MOIITHOCTH Ha KaKJI0M CTYIIEHH Ipa-
(urKa Harpy3KHu.

Boerueptuth romoBbie rpaduKku aKTUBHOW U TIOJIHON HArpy3KH MO MPOIOJKUTEIh-
HOCTH U OIIPENEIIUTh HArPy304YHbIE ITIOTEPH FIEKTPUIECKON SJHEPTUH CIETYIOIIUMHU Me-
TOAAMM:

1) rpadgudeckoro HHTErpupoBaHus (1O 3aJaHHOMY rpadUKy HArpy3KH);

2) cpeHeKBaIpaTUYHON MOIIHOCTH (TOKA);

3) BpeMeHU HauOOJIBIITUX TOTEPh;

4) cpeTHUX Harpy3oK.

CpennekBaipaTUYHYIO MOILITHOCTh U BpEMsI HAMOOIBIINX MOTEPh BHIYMCIHUTD
JBYMS CTIOCOOaMU:

1) Ha ocHOBE ro10BOTO rpaduKa Harpy3Ku MO MPOJAOKUTEIbHOCTH;

2) NpUONMKEHHBIM CIOCOOOM MO AMITMPUYECKUM 3aBUCUMOCTSIM Yepe3 MOHATHE
BPEMEHU MCIOJIb30BAaHUSI HANOOJIbIIIEH HATPY3KHU.

Bbluucinuts pa3nuuus B NOTEPSX SHEPTUU (B MPOLIEHTAX) MO Pa3IUYHbIM METOJaM,

MIPUHSB 32 3TAJIOHHBIA METO rpadUIeCcKOTO HHTETPUPOBAHUS.

3agaua
Jlns 3amaHHOTO BapmaHTa TpaHcdopmaropa (TpaHchopMaTopoB) M T'0JIOBOrO I'pa-
(¢rKa Harpy3KH 10 MPOAOKUTEIBHOCTH ONPEICIUTh TOI0OBBIC TTOTEPH AJICKTPOIHEPTHH
XOJIOCTOT'O XO/Ia ¥ Harpy304YHbIC TIOTepH. PacueTsl Harpy309HBIX MMOTEPh IHEPTUH BHITIOJ-
HUTD:
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- METOAOM TIpaUUYecKOro HHTErpUpOBaHUS (HAa OCHOBE 3aJaHHOro rpaduka
HArpy3KH IO MPOJ0KUTENIBHOCTH); - METOJIOM BPEMEHHM HAaUOOJIbIINX MOTEPD; - METO-
JIOM CPEIHUX HArPYy30K.

[Ipu konuuecTBe TpaHCHOPMATOPOB OOJIBIIIE OJTHOTO MOJarath, YTO OHU PaboOTaOT
napajiesibHo. B TpexoOMoTOUHBIX TpaHchopMaTopax Harpy3Ka pacipezesieHa OPOBHY
MeX1y 0OMOTKaMH CPETHEr0 U HU3ILIETO HAMPSIKEHUS.

Brruucnuth notepu 3HEPTUM XOJIOCTOTO X04a U HArpy304YHBIE B MPOILIEHTaX OT CyM-
MapHBIX TIOTEPb.

OnpenenuTh NOTepU PEaKTUBHON MOIIHOCTH X0JIOCTOr0 XoAa AQx B MpOLIEHTaX OT-
HOCHUTEJBHO MOTEPh AKTUBHOW MOIIIHOCTH X0JI0CTOr0 Xoaa APx.

OnpeenuTh Harpy304HbIe TOTEPH aKTUBHOM U peakTUBHOM MOIITHOCTH (APy, AQp),
a TaK)K€ CyMMapHbI€ NMOTEPU aKTUBHOW U peakTUBHOM MOITHOCTH (APs, AQsx). Briunc-
JUTh TOTepU peakTUBHON MOIHOCTA AQp 1 AQsx B IPOILIEHTaX OTHOCUTEIBHO COOTBET-
CTBYIOILIMX MMOTE€Ph AKTUBHOW MOIIIHOCTHU.

3agaua
OrnpenenuTs TOOBBIE TTOTEPH SJESKTPOIHEPTHH B DJICKTpUUECKOM ceTh. Pacuersl
Harpy304HbIX MTOTEPh YHEPTUH BBIMIOJHUTD:
- METOJIOM IrpadUueCcKOro HHTETPUPOBAHUS;
- METOJIOM BPEMEHH HAMOOIBIINX IMOTEPH, KOTOPOE BEIYUCIUTD 110 SMITUPUIECKAM
3aBUCHUMOCTSIM.

3agaua
Ha tpancdopmaTtopHOii MOACTaHIMU YCTAHOBIIEHHI JIBa TpaHcpopmartopa tuna TM
630/10, BxiroueHHbIe NapauiesibHo Ha muHbI 0,38 kKB, K KOTOpBIM NOAKIIOYEHA HATpy3Ka
notpedureneit ¢ cos¢ = 0,8. OnuH U3 TpaHcHopMaTOpoB pabOTAET € PETYIUPOBOUYHBIM
oTBeTBJIEeHUEM 12,5 %, a BTOpoit — ¢ oTBeTBIeHUEM 0 %.
Onpenenuts HaMOOJNBIITYIO aKTUBHYIO MOIIHOCTh MOTPEOUTENEH, TPU KOTOPOU HU
Ha OJIHOM U3 TpaHCc(hHOpMATOPOB HE OYyAET UMETh MECTO TMEeperpys3Ka.

3agaua
Ha moacrannuu yctanosiieH noHuxarommii Tpancopmarop tuna TJIH 10000/110,
K KOTOpOMY MOAKIIFOYEHA Harpy3ka ¢ cos@ = 0,9.
OnpenenuTh aKTUBHYIO MOIITHOCTh HArpy3KH, MPU KOTOPOH TpaHchopMaTop OyaeT
paboTaTh ¢ KOA(PPUIIUEHTOM MOJIE3HOTO AeicTBUS, paBHbIM (,98.

3anava
[IpeanpusiTiie TUTaeTCS MO HAXOJAIICHCS Ha COOCTBEHHOM OanaHce ABYXIICTTHON
BO3AYIIHOMN JIMHUM 3JIEKTporiepeaadn anHor 30 KM, BBIITOJIHEHHON MPOBOJAMU MapKH
AC 185/29. Harpy3ska npennpusitis, KodOPHUITUEHT MOIIHOCTH U Tapudbl 32 IEKTPO-
OHEPTUI0 U3MEHSIOTCS TI0 CYTOUYHOMY TrpaduKy, TPUBEACHHOMY B TaOJIHIIE.

Yacel 07 7-17 17-23 23-24
P, MBT 40 60 80 40
COSQ 0,8 0,85 0,9 0,8
Tapud,
Genpy6./(kBr-) 160 200 230 160
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Onpenenutbs SKOHOMUYECKYIO 3(PPEKTUBHOCTh BhIPABHUBAHUS I'pauKa HArpy3Ku
710 HEU3MEHHOW aKTUBHOM MOIIHOCTH B T€UEHHE CYTOK MPU TOM K€ CYTOUYHOM MOTPeO-
JICHUU 3JIEKTPOIHEPTUU U TEX KE COSP B TEUEHHE CYTOK C YUETOM U3MEHEHUSI CTOMMOCTHU
NOTEPb ANEKTPOIHEPTUH B MUTAIONICH JIMHUU.

5.4. Onucanne KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLleHUBAHMS

[Tpu mpomexyTouHOW arrectanuu B Gopme 3adera (6-if cemecTp) UCIONb3yeTCs
CJIEAYIOIIasl IIKaJla OLIEHUBAHMS: HE 3a4TE€HO, 3a4TEHO.

HaumenoBanue Kpurepuii onenuBanus
IIOKa3aTes
OLICHUBAHHUS

pe3yibTata 00y4eHus

110 IMCLMILIMHE

3HaHus 3HaHUs MPaBUJl YCTPOICTBA 3JIEKTPOYCTAHOBOK IPY MEHSIEMBIX IIPU MPOEK-
THUPOBAHUHU BHEIIHUX CUCTEM 3JIEKTPOCHAOKEHHSI IPOMBILIUIEHHBIX MPEINpHs-
THII.
[TonHOTa OTBETOB HA BONPOCHI.

YMenus CaMOCTOSATENbHOCTD BBINIOJHEHUS 3a/1aHMSI.

[IpaBUIBHOCTH NPUMEHEHUS TEOPETHYECKOI0 MaTepuaa.

HpOGKTI/IpOBaTb BHCIIHUX CHUCTEM 3J'I€KTp00Ha6)K€HI/I$I IMPOMBIIIJICHHBIX ITPEA-
NPHUATHIA Ha OCHOBAHHMH DJICKTPHUYSCKUX HArpy30K.

ITonHoTa BEIIOJIHEHUS 3aI[aHPII>i, IIOJIHOTA OTBETOB Ha JOIIOJIHUTCIIBHBIC BO-
POCHI.

VYMmenne CpaBHHBATDb, ACJIaTb BBIBOALI 110 PE3YyJIbTaTaM BBIIIOJIHCHHOI'O 3a/ia-
HUSL.

KauecTBO 0dopMiIeHHs 3a1aHU.

Hagbiku HaBbiku BbIOOpa CHIIOBBIX TPaHC(HOPMATOPOB, IIEKTPUYECKUX MPOBOJIHU-
KOB 1 KOMMYTAallMOHHBIX aIlllapaToB.

Bb100p METOIMKH BBITIOJTHEHUS 3a/IaHUSI.

AHanu3 1 000CHOBaHME MOJYYEHHBIX PE3YJIbTaTOB.

OreHka mpenojaBaTeyieM BbICTABIICTCS HHTETPATBLHO C YIETOM BCEX MTOKa3aTeen
Y KpUTEPHUEB OILICHUBAHUS.

[Tpu npomMexxyTouHOM arTecTaiuu B popMme 3auera:

Ornenka c(hOpMHUPOBAHHOCTH KOMITETCHIIMH 110 MOKA3ATEII0 3HAHUL.

Kputepuit YPOBEHb OCBOEHHS U OLICHKA
HE 3a4TEHO 3a4TEHO
3HaHUs IpaBUJI YCTPOUCTBA He 3Haet ITpaBWJI yCTPOMCTBA 3HaeT IIPABHJIA YCTPOMCTBA IIEKTPO-
3JIEKTPOYCTAHOBOK IPH MeHsie- | YIEKTPOYCTAHOBOK HPH MEHAEMBIX | yCTAHOBOK IPU MEHAEMbIX IPH MPO-
MBIX TIPU TIPOEKTHPOBAHHH MIpH TPOEKTHPOBAHNU BHEITHUX €KTHPOBAaHNHU BHEIIHUX CHCTEM
BHEIIIHUX CHCTEM 3IEKTPOCHa0- | CHCTEM AJIEKTPOCHAOXKEHHUS MIPO- |  BJIEKTPOCHAOKEHUS MPOMBIIILICH-
YKCHHS! TIPOMBIILICHHBIX IPE]I- MBILLIJIEHHBIX TIPEATIPUATHH. HBIX TIPEATIPUATHUH.
TIPUSATHI.

ITonHOTa OTBETOB HA BOIIPOCHI. HE OTBEYAET Ha BOIIPOCHI JUIA 3a- BEPHO OTBEYAET HA BOIPOCHI JUIs 3a-
LIUTH PACYEeTHO-TPahUIECKOTo LIUTHI PacUE€THO-TPaUIeCcKOro 3aa-
3aJIaHUs ¥ BOIIPOCHI AJIS TIOATO- | HUSL M BOIIPOCHI AJIs1 HOATOTOBKH K 3a-

TOBKH K 3a4eTy. 4ery.
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Onenka copMUPOBAaHHOCTH KOMIETEHIIUH MO MOKa3aTeNo Yuenus.

Kpurepnit

ypOBeHL OCBOCHUA U OLICHKA

HC 3a4YTCHO

3a4TCHO

CaMOCTOSTCILHOCTD  BBITTOJTHEHUS
3aJaHMs.

He MokeT BBIIOJHUTH pacyeThl B
paMKax pelieHus 3a7ad Ha IPaKTHU-
YECKOM 3aHSITHUH, B TOM YHUCIIC U C
JIOMOJHUTEILHOM HOMOIIBIO.

CaMOCTOSITEJTbHO BBITTOIHSIET pac-
YCThl HAa MPAKTUYCCKOM 3aHATHUU.

[IpaBunbHOCTE MPUMEHEHHS TEOpPE-
THYECKOr0 MaTepuaa.

[Ipn mprMeHEHUU TEOPEeTUIECKOTO
(JIEKIIMOHHOT0) MaTepuayia JOIyc-
KaloTCSl OIIMOKH, OTHOCSIIUECS K
pPEelIeHNIO 3aa4 W 3alfuTe pac-
YeTHO-TpaUIECcKOro 3a1aHusl.

Teopernuecknii (JICKITMOHHBIN) Ma-
Tepual NPUMEHSCTCS U HUHTEpIIpe-
TUPYETCS NMPAaBUIBHO MPU PEIICHUN
3aj1a4 W 3aluTe pacueTHO-rpadude-
CKOT0 3aJIaHusl.

IIpoexkTupoBaTh BHEWIHUX CH-
CTeM DJICKTPOCHAOKECHHS TIPO-
MBILUICHHBIX MPEIIPUATHIA Ha OC-
HOBAHUM 3JIEKTPUUECKUX HArpy-
30K.

He Moxer mpoekTupoBaTh BHEII-
HUE CHUCTEMBI JIEKTPOCHAOKEHUS
MIPOMBILLJIEHHBIX MPEANPUATUN Ha
OCHOBAaHUM 3JIEKTPUUECKUX Harpy-
30K

BepHo npoekTupyeT BHEIIHUE CU-
CTEM 3JEKTPOCHAOKEHHS] IpO-
MBIIIIJICHHBIX HpCI[HpI/ISITI/Iﬁ Ha OoC-
HOBAHHHU JJICKTPHUICCKHUX HArpy30K

IlonHoTa BBIMOJTHEHMS 3aJaHUH,
MOJIHOTA OTBETOB Ha JOMOJHUTEIb-
HBIE BOIPOCHL.

NmMeroTcst CyIIECTBEHHBIC OIIMOKU
MpY PEIICHUU 3a/ad, He OTBEYaeT
HAa JIOTIOJTHUTEBHBIC BOITPOCHI.

BepHO BBINOIHAET pacyeTsl IPU pe-
LIEHUU 3a/a4, BEPHO OTBEYAECT HA
JIOTIOJIHUTENBHBIE BOIIPOCHL.

VYmenne CpaBHUBATb, ACJIATb BbI-
BOALI IO PE3YyJbTaTaM BBIIIOJIHCH-
HOTr'0 3aJlaHHs.

He ymeer cpaBHHBaTh, COIOCTaB-
JI9Th 1 0000II1aTh, a TaKKe AenaTh
BBIBOJbI 11O pe3ynLTaTaM BBIITOJIHC-
HUSI pacyeTHO-rpapuIecKoro 3aja-
HUAA.

CpaBHUBAET, COMIOCTABIISIET U 0000-
IIaeT JaHHble, CaMOCTOSATEIBHO
OLICHUBAET IIOJYy4YEHHbIE PpE3YIlb-
TaThl, JIeJIaeT BBIBOJIBI 110 PE3YIIbTa-
TaM BBITIOJHEHUS pacueTHO-Tpadu-
4ECKOT0 3aJaHusl.

KauecTtBO opopmitenus 3aganuii.

PacuetHo-rpadmueckoe  3amaHue
0oOpMIIEHO HE B COOTBETCTBHE C
TpeOOBaHUSIMH, HE IOJIHOCTBIO,
uMeroTcs omubku. Mmu pacderHo-
rpaduyeckoro 3amaHus He 0(opM-
JICHO BOOOIIIE.

PacuerHo-rpaduueckoe  3amaHue
o(hopMIICHO B COOTBETCTBHE C Tpe-
O0OBaHHMSIMH, B IIOJHOM oOBEME,
HUMCHOTCS HE3HAYUTCIILHBIC
OLIHOKH, HETOYHOCTH, OIIEYATKH.

Ornenka c()opMHUPOBAHHOCTH KOMIIETESHIIMH 110 IMOKa3aTelto Hasviku.

Kpurepuit

YpoBEHb OCBOEHHUS U OLICHKA

HC 3a4TCHO

3a4TCHO

HaBpiku BbIOOpa CHIIOBBIX TpaHC-
($hopMaTopoB, EKTPUIECKUX IPO-
BOJHHMKOB M KOMMYTAIIHOHHBIX arl-
11apaToB.

Brei6op cuioBeiX TpaHchOpMaTO-
POB, JJIEKTPUYECKHUX IPOBOJIHHKOB
1 KOMMYTAIIMOHHBIX allliapaToB BbI-
MOJIHEH HE BEPHO.

Bei6op cuiioBbIX TpaHCchOpMATO-
POB, DJIEKTPUUCCKUX IMPOBOJTHUKOB
1 KOMMYTAIIMOHHBIX aIlllapaTOB BbI-
IMOJIHCH BC€PHO, MO UCXOJHBIM AdaH-
HBIM M PEKOMEHIYEMBbIM METO/IH-
KaM.

Br160p METOAMKYM BBIMONIHEHUS 3a-
JAHUS.

HesepHo BeIOpaHa MeTOMKA perie-
HUS 3a7a49 W BBIIOJHEHUS 3aJaHUMN
Ipy  3allUTe pacyeTHO-rpaduye-
CKOT'O 3aJ[aHUsl.

Meroauka peleHus 3aja4 1 BbINoJ-
HEHUA 3alaHdid TpU 3alluTe pac-
YETHO-TPa(hUUECKOTO 3a/IaHUsl BBI-
OpaHa BEpHO C YYE€TOM HMCXOJHBIX
JOAHHBIX.

Ananu3 u 000CHOBaHUE IMOJIYy4UCH-
HBIX PE3YyJIbTATOB.

He mpousBenen anamus pesynbra-
TOB PELICHHUS 33/1a4 U Pe3yJbTaToOB
BBINIOJIHEHHUST ~ pacyeTHO-Tpaduye-
CKOI'0 33JIaHu.

[IpousBeneH aHaiu3 pe3yJIbTaTOB
peleHus 3ajad, cIelaHbl BBHIBOIBI
[0 pacyeTHO-rpaMIecKoMy 3aja-
HUI0. PesynmbpraTel paboTel 0060CHO-
BaHBI U B 1IEJIOM apryMEHTHUPOBAHHI,
HUMECIOTCA CCBUIKM Ha HOPMAaTHBHBIC,
CIIpaBOYHLIE U y‘-Ie6HO-MeTO,ZII/IT-Ie-
CKHE HUCTOYHHUKH.
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJJUYECKOE OBECIIEYEHHE

6.1. MaTepuajbHO-TeXHHYECKOe oOecredeHune

HaumeHoBaHMe crienalIbHBIX TOMEIEHUN U
IOMEILEHUH /111 CAMOCTOSITEIIbHON paboThI

OcHaIlEHHOCTH ClIeUaIbHbBIX TOMEIIEHUN U
MOMEIICHUH JIJIsl CAMOCTOSATENBHOM paboThI

VYueOHas aymuTopus sl IPOBEICHUS JICKITH-
OHHBIX 3aHATHUH.

Crnenuanu3upoBaHHas MeOenb; MYyJIbTUME-
JUHHBIN IIPOEKTOP, IEPEHOCHOM 3KpaH, HOYT-
OyK.

VYyeOHast ayauTopus JUisl IPOBEACHUS IpaK-
TUYECKUX 3aHATHN, KOHCYJIBTALUN, TEKYLETO
KOHTPOJIS, IPOMEKYTOUYHON aTTECTALUU.

VYuebnas ayauropusi Kadenpbl «DIEKTpo-
SHEepreTMka M aBTOMaTHKa» (JabopaTopus
3JIEKTPOIHEPreTHYECKUX cucteM). Creruanu-
3UpOBaHHas MeOelb; MyJIbTUMEIUIHBIN TPO-
€KTOp, IEPEHOCHOM IKpaH, HOYTOYK.

YuranbHplid 3a)1 OMOIMOTEKH Ui CaMOCTOS-
TEIbHOU PadOTHI.

Crneuunanu3upoBanHasi MeOesb; KOMIbIOTEp-
Hasl TEXHUKA, NOJKIIIoUeHHas K ceT «HTep-
HET», UMEIOIIasl TOCTYIl B JIEKTPOHHYIO HUH-
(hopMarnoHHO-00pa30BaTENbHYIO CPEYy.

6.2. JIMIIeH3HOHHOE ¥ CBOOOTHO PACITPOCTPaAHsIeMOe MPOrPaAMMHOE 00eceUeHne

Ne [TepeveHb JTUIIEH3NOHHOTO IPOIPAMMHOTO | PeKBH3HUTHI MOATBEPKAAIONIETO JOKYMEHTA
obecrieueHus.

1. Microsoft Windows 10 KopriopatuBHas Cornarmrenrie Microsoft Open Value Subscrip-
tion V6328633. Cornamienue qeliCTBUTEIHHO
¢ 02.10.2017 mo 31.10.2023). Horosop 1o-
crasku [10 0326100004117000038-0003147-
01 ot 06.10.2017

2. Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Cornamienue qeliCTBUTEIBHO
¢ 02.10.2017 mo 31.10.2023

4. Google Chrome CBoboaHo pacrpoctpansemoe 1O cormacHo

YCJIOBHAM JIMIICH3UOHHOT'O COTJIAIICHUA

6.3. Ilepeyenn yueOHBIX U3TAHUH U Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. Konroxoa E.A. DnekrpocHa0dkeHne 00bEKTOB: yueo. mocodue sl CTyI. yupe-

XKaeHui cpen. mpod. oopazoBanus / E.A. Kontoxosa. — 10-e u3n., crep. — M.: U3natens-
ckuit neHTp «Akagemusi», 2013. —320 ¢

2. Iexormos B.I1. Pacuer u mpoekTupoBanue cxem daeKTpocHad)eHus. MeTtonu-

gyeckoe mocodue st KypcoBoro npoektupoBanus. — M.: ®OPYM: UHOPO-M, 2006. -
214 c. 153k3

3. Konroxosa E.A. IIpoekTrpoBaHue CUCTEM AJIEKTPOCHAOKEHUS MPOMBILIIICHHBIX

NpEeANnpUATUA (Teopus U MpUMEPHI) [DIEKTPOHHBIN pecypc] : yuebHoe mocodue / E.A.
KontoxoBa. — DJIeKTpOH. TEKCTOBbIE AaHHBIE. — M. : Pycaiinc, 2016. — 159 ¢. — 978-
5-4365-0628-9. — Pexxum nocryna: http:// www.iprbookshop.ru/61647.html
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4. InetinuxoB B.b. DnexkTpocHa0X)eHUe CUIOBBIX 3JIEKTPOIIPHUEMHHUKOB I1€Xa Mpo-
MBIIIUICHHOTO MPEeANpUsITHS [ DIEKTPpOHHBIN pecypce] : yueoHoe nocodue / B.b. lnelinu-
koB, T.B. Ca3zoHoBa. — DJIEKTPOH. TEKCTOBbIE JaHHbIe. — OpeHOypr: OpeHOyprekuii
rocyaapctBeHHblid yauBepcutet, ObC ACB, 2012. — 110 c. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/30146.html

5. Crapkosa JI.LE. CipaBoYHUK 1I€XOBOT0O 3HEpPreThka [DNEeKTpOHHBIN pecypce] :
yuebHo-mpakTiaeckoe nocodue / JI.LE. CrapkoBa. — DIeKTpOH. TEKCTOBBIE JaHHbBIE. —
M. : Undpa-Umxenepus, 2013. — 352 ¢. — 978-5-9729-0021-3. — Pexxum gocrtymna:
http://www.iprbookshop.ru/13558.html

6. DIeKTpoCHAOKEHHE PEANPUATHN [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ B.H. AbpamoBuu [u ap.]. — DnekTpoH. TekcToBbie nanubie. — CIIO. : Cankt-Iletep-
Oyprckuii ropuslil yausepcurtet, 2015. — 297 ¢. — 978-5-94211-716-0. — Pexwum no-
cryma: http://www.iprbookshop.ru/71713.html

7. Kyapun, b. Y. CucreMsl anekTpocHaO)keHus : yued. mocodue A CTyACHTOB
By30B / b. U. Kynpun. - Mocksa : Akagemus, 2011. - 352 c. 10 33

8. DmnektporexHuueckuit cnpaBoyHuk B 4-x T. T.3. [IpousBoacTBo, nepenavya u
pacnpenenenue snekrpudeckoi suepruu / [ox oduieit pex. npodeccopoB MOU B.I'. T'e-
pacumoBa u ap.- 9-e u3a.- M.: UznarensctBo MOU, 2004. — 964 c.

9. CuBkoB A.A. OCHOBBI 3JIEKTPOCHAOKEHHS [DISKTPOHHBIA pecypc] : yueOHoe
nocooue / A.A. Cuskos, JI.1O. I'epacumoB, A.C. Caiirami. — DJIEKTPOH. TEKCTOBbIC JaH-
Heie. — Tomck: Tomckuit monmuTexHuyeckuit yausepcutet, 2014. — 174 ¢. — 2227-
8397. — Pexxum nocryma: http://www.iprbookshop.ru/34694.html

6.4. IlepeyeHb MHTEPHET PeCypPcoB, MPodecCHOHAIBLHBIX 0a3 JaHHBIX, HH(OPMAIIU-
OHHO-CIIPABOYHBIX CHCTEM

1. Texuuueckas xostekius [Iuedinep Onextpuk. Beimyck 017- 3ammura oT
3aMbIKaHMKW Ha 3eMJIr0 [DIeKkTpoHHBIA pecypc]. — Pexum moctyma: https://down-
load.schneider-electric.com/files?p_enDocType=Cahier+Tech-
nique&p File 1d=334073169&p File Name =RCTO017.pdf&p Reference=RCT017

2. Texumueckas womnekuusa Ilueitnep Onextpuk. Bemyck 1 - 3amwra
AIIEKTPUYCCKUX ceTel [DaeKTpoHHbI pecypc]. — Pexxum moctyma: http://www.pro-
schneider.ru/content/files/118.pdf

3. Texuuueckas xomtekmus Lluaelinep Dnexrpuk. Boimyck 021- PykoBoacTBo mo
KOMIIEHCALIUM PEAKTUBHOW MOIIHOCTH C YYE€TOM BIIMSIHUS TapMOHMK [DIJIEKTPOHHBIN
pecypc]. — Pexum JOCTyTa: https://www.schneider-
electric.ru/ru/download/document/RCT021/

4. Texuuueckas komieknus [ueitnep Dnexrpuk. Boimyck 020- Cucremsl 3a3em-
JICHUSI B JIEKTPOYCTAHOBKAX HU3KOTO HANpsHKEHUs [DIeKTpOoHHBIN pecypc]. — Pexum
noctyna: http://www.pro-schneider.ru/content/files/138.pdf
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http://www.iprbookshop.ru/30146.html
http://www.iprbookshop.ru/13558.html
http://www.iprbookshop.ru/34694.html
https://download.schneider-electric.com/files?p_enDocType=Cahier+Technique&p_File_Id=334073169&p_File_Name%20=RCT017.pdf&p_Reference=RCT017
https://download.schneider-electric.com/files?p_enDocType=Cahier+Technique&p_File_Id=334073169&p_File_Name%20=RCT017.pdf&p_Reference=RCT017
https://download.schneider-electric.com/files?p_enDocType=Cahier+Technique&p_File_Id=334073169&p_File_Name%20=RCT017.pdf&p_Reference=RCT017

7. YTBEPXKJEHUE PABOYEN TIPOT PAMMBI*

PaGouass mporpamma ytBepxkaena Ha 20 /120 y4eOHBIN  TOJ

0e3 U3MeHEeHH / ¢ N3MCHCHHUAMMU, I[OHOJ'IHGHI/IHMI/IZ

[IpoTokon Ne 3acenanus kKadeapbl OT « » 20 .

3aBeayromuii kadeapou

noamics, PO

JIupeKTop UHCTUTYTA

noamucs, DO

! 3anonuseTcs Kax /bl yHeOHBIN O/l HA OT/IEbHBIX JIMCTAX
2 HyxHoe Noq4epKHyTh
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