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Lenpro KypcoBOil pabOTHI SBJISETCS O3HAKOMIIEHHE CTYACHTOB C OCHOBaMU
POEKTUPOBAHUS CUCTEM DJIEKTPOCHAOKEHHUS. ITO CIIOCOOCTBYET 3aKPEIICHHIO,
yrayOJaeHuto U 0000IIEHUIO 3HAHUM MOJTYyYEHHBIX 32 BpeMsi 00yUeHHUs, a TAKXKe
YMEHHUIO TTOJIh30BaThCs CIIPABOYHOM, yUeOHOW U HAYyYHOU auTepaTypoi. Tema
KypCOBOIi pabOTHI 1OJKHA OTBEUYATh 33a/layaM Kypca «Pacuer u mpoekTupoBaHue
CXEM 3JIEKTPOCHAOKEHUS» U YBSI3bIBATHCS C MPAKTUUECKUMU TPeOOBAHUSIMU
CMEKHBIX AucIUIUInH. KypcoBasi paboTa BBITIOIHSAETCS HA OCHOBaHUU
TEXHUYECKOTO 3ajianus (mpuioxeHue 1) PacueTHo-mosicHUTEIbHAS 3aMK1CKa
JIOJKHA OBITh BBIMOJHEHA HA CTAHAAPTHBIX JIMCTAX MUCYEH OyMaru u
cOpolIopoBaHa BMecTe ¢ pucyHkaMmu. Ha nepBoii cTpanuiie 10JKHO ObITh
MIOMEIIEHO 33/IaHUE Ha MPOEKT. Jlajiee clielyeT OrjaaBIeHUE U TEKCT 3alucKu. B
KOHIIE 3aITUCKH MOMENIAETCS CIIMCOK UCTIOJIb30BAaHHOW JTUTEPATYpbl. CTpaHUIIBI
3aMUCKU HE0OXOIUMO TPOHYMEPOBATh.

Ha rpaduueckoil yactu mpoekTa J0KHA ObITh BBINIOJHEHA PA3BEPHYTAS
CX€Ma CIPOEKTUPOBAHHOMN CUCTEMBI 3JIEKTPOCHAOKEHUS PEIIPUITHS.
3ajaHue Ha KypcoBYIO paOOTy BBIIAETCS 32 MOANUCHIO CTYACHTA, JaThl BbIIAUYH
U perucTpupyercs B ydeOHOM >KypHaje npenojasarens. Ha npaktuueckux
3aHATUSAX MPOBOJUTCS pa300p OCHOBHBIX pa3zesioB npoekTa. OJIuH pa3 B JIBE
HEJEJIM HEOOXOUMO MPOBOANTH pa300p OCHOBHBIX pa3/ieioB npoekra. OauH pa3 B
JIB€ HEJIeJIN HE0OXO0IUMO MPOBOJIUTh TPYIIOBbIE KOHCYJIbTAIIH.
WNHauBryaibHbIE KOHCYJIBTALMK JTOJKHBI IPOBOAUTHCS Pa3 B HEACIIO U
MOMOTaTh Pa3BUTHIO MAKCUMAJIbHON CaMOCTOATENbHOCTH CTYJEHTOB.

PykoBoauTens BO BpeMsl KOHCYJIbTAl[MU HE JIOJDKEH 1aBaTh CTYACHTY TOTOBBIX
PELIEHUI ¥ COBETOB, a JOJHKEH ITyTEM MOCTAHOBKU HABOSIIUX BOIIPOCOB MOMOYb
HaWTH OIIMOKU U IPUHATD [IPABUIIBHOE PELICHHUE.

3amura KypcoBoil paboThI sIBIsieTCsS 0c000i (popMOM IPOBEPKH 3HAHUI
cTyaeHToB. OHa IPOXOIUT B BHJIE OMpOca Nepel KOMUCCHEH n3 2-3
IIpenoaBaresiei, BKII0Yas pyKOBOAMUTEIS ITPOEKTA, U B IPUCYTCTBUU BCEX
xenarouux. K 3ammre nonyckarorcst paboThl, IPOBEPEHHBIE U MOJIMUCAHHBIE
pykoBoauteneM. CTyeHT NpH 3alUTE JOHKEH ObITh 00BSCHEHUS MO CYLIECTBY
paboTsl. EMy MOTyT OBITH 33/JaHbl BOPOCHI, OTHOCSIIIIUECS K KOHCYJIbTAIUH,
pacyeTy U XapaKTepUCTUKAM CITPOCKTUPOBAHHON CUCTEMBI 3JIEKTPOCHAOKEHHUS.



1. Ilnan U cTpyKTypa padoThl

Cooepoicanue Kypcogo2o npoekma

KypcoBoii MPOEKT Mo 31EKTPOCHAOKEHUIO COCTOUT U3 ABYX YaCTEM:

1) pacueTHO-TIOSICHUTEIbHAS 3AIIHCKA;

2) rpaduyeckuii MaTepuan.

O0beM pacueTHO-NOSICHUTEIBHOMN 3alIMCKU KYPCOBOTO IIPOEKTUPOBAHUS
cocraiseT 30 — 50 cTpaHuI] MAIIMHONIUCHOTO TEKCTA. PacyeTHO — MOsICHUTENbHAsS
3aIrCKa JOJDKHA COEpKaTh CIEAYIOIINE pa3ebl:

1. KpaTkoe onmcaHue TEXHOJIOIMYECKOT0 IpoLecca, XapaKTePUCTUKY
OCHOBHBIX IIPUEMHHUKOB JIEKTPOIHEPTUHU LI€Xa I10
HANPSDKEHUIO, POAY TOKa, PEKUMY pabOThl U TPeOOBaHUSIM,
NpEeabABISIEMbIM K Oecriepe0OMHOCTH ANeKTpocHa0keHusl. OTHECEeHuEe
AIIEKTPONPUEMHHUKOB K COOTBETCTBYIOLIEH KATETOPUH JTOJKHO OBITh
000CHOBAHO U ONPENIETIEHO UX MPOLEHTHOE COJEPKAHUE XAPAKTEPUCTUKY
OCHOBHBIX IPUEMHHKOB 3JIEKTPOIHEPTUU LI€Xa MO HAMPSKEHUIO, POy TOKa,
pexuMy paboThl U TpeOOBAHUSAM, MPEABIBISIEMBIM K Oecniepe0oitHOCTH
ANEeKTpocHa0keHus1. OTHECEHUE ANEKTPOIIPUEMHUKOB K COOTBETCTBYIOLLIEH
KaTEeropuu JOJKHO ObITh 00OCHOBAHO M OMPEJEIIEHO UX IPOLEHTHOE
CoJlepKaHueE.

2. XapakTep MPOU3BOACTBEHHOU CpE/bl BIMAET HA IPUHATHE
pELICHUI IO CUCTEME IIEKTPOCHAOKEHNUS 1IeXa U BCEro NPeIpUITUS C
TOUYKH 3pEHUS BBIOOPA CXEM U KOHCTPYKTUBHOT'O BBITIOJHEHUS SJIEMEHTOB
CUCTEMBI 3JIEKTPOCHA0KEHUS U UCTIOTHEHHUSI 3JIEKTPOOOOPYAOBAHNUS,
MO3TOMY HEOOXOJIMMO AaTh XapaKTEPUCTUKY MPOU3BOICTBEHHON CPEbI C
KJaccudukalnyen moMemeHuit mo okpyxaroiieit cpeae. Ciaeayer yka3arthb
pa3Mepsl 11exa, IPUBECTU HOPMHUPYEMBIN YPOBEHb OCBEILIEHHOCTH
pabourx MOBEPXHOCTEM.

3. OmnpeneneHune pacyeTHBIX AIEKTPUUECKUX HATPY30K IO LeXam U
10 3aBOJLY B LIEJIOM.

4. BpIOOp panMoHaNIBHOTO HAMPSKEHUS BHYTPHUIIEXOBOTO,
BHYTPHU3aBOJICKOTO Y BHEILIHETO AJIEKTPOCHA0KEHHUS.

5. IlocTpoeHne KapTorpaMMbl U ONPEIEICHUE YCIOBHOIO LIEHTPa
IIEKTPUYECKUX HArpPy30K, 30HBI PACCESIHUS YCIOBHOTO LIEHTPA
IEKTPUYECKUX HArPY30K.

6. OrnpezaeneHne MECTOPACTIONOKEHHS M BBIOOP CXEMBI TIIaBHOM
NOHU3UTEIBHON MMOACTaHIUH.

7. Bp10Op KOMMYECTBA, MOIIHOCTH M PACIIOJIOKEHUS LIEXOBBIX
TpaHC(HOPMATOPHBIX MOJICTAHLIUNA C yY€TOM KOMITEHCALIUU PEAaKTUBHOM
MOIIIHOCTH.

8. OmpeneneHue ynuciaa U MOIHOCTH TpaHC(HOpMaTOpPOB TJIABHOM

NOHU3UTEIBHOM MOJCTAaHLUU.



9. Br160op cxeMbl AIeKTpOCHAOKEHU 3aBojia. B npoekTe
YKeJNaTeJIbHO PACCMOTPETh HECKOJIBKO BAPUAHTOB CXEM C TEXHUKO-
HKOHOMHUYECKMMHU 0O0OCHOBAHHUEM BBHIOOpA OJTHOTO U3 HUX.

10. PacueT TOKOB KOPOTKOTO 3aMbIKaHUS Ha HANIPSKEHUHU BhIIIIE 1
kB.

11.Bb100p cedeHuil TOKOBEAYIINX SJIEMEHTOB K AJIEKTPUUECKUM
anraparaM HanpspkeHueM Boime 1 kB.

12.Bb160p KOMMYTaIlMOHHO-3AIIIUTHON anmnaparypsl B CETU
BBICOKOT'O M HU3KOT'O HAIPSYKEHUS.

13.2nexTpruyecKkrue U3MEPEHHsSI U yUeT dIEKTPOIHEPTUH.

14.Bwi6op pacnpenenuTebHbIX MyHKTOB B ceTy Hike 1000B.

15.PacyeT TOKOB KOpOTKOro 3amblkaHus B cety Huxe 1000 B.

16.Bp100p anmapaToB 3aIMTHI U IOCTPOEHHUE KAPTHI
CEJICKTUBHOCTH JICMCTBUS 3alUTHBIX allapaTosB.

17.IToctpoenue >mtop oTkioHeHus HanpspkeHus ot ['TII go
HanOoJiee MOIIHOTO U yaajaeHHoro JII.
18.JIutepatypa.

['padprueckas yacTb KypcOBOTO NIPOEKTA BKIIIOYAET B CEOs:

1. I'eHepanbHbI TJ1aH TPEANPUATUS C HAHECEHUEM KapTOTrpaMMBbl
ANEKTPUYECKUX Harpy3ok, pacnonoxenus ['TI, nexossix TII, PY u
BHYTPHU3aBOJCKOW CETH BBICOKOTO HaIPSKEHHUSI.

2. OnHONMHMHEWHAS cXeMa AJIEKTPOCHAOKEHUS IPEATPUITHS.

3.I1naH oIHOTO U3 LIEXOB C pa3MenIeHueM 000pyJ0BaHUS U HAHECEHUEM
CUJIOBOM CETH, DJIEKTPOCHAOKEHNE KOTOPOTO pa3padaThIBACTCs B IPOCKTE.
4. OgHonMHENHAs cXeMa JIEKTPOCHAOKEHUS 11eXa.

5. Dnropa OTKIIOHEHHS HAITPSIAKEHUS.

6. Kaprta celekTMBHOCTH JAEHCTBUSA alllapaToB 3aIMUThI.



[Ipunoxenue 1.

3aaHuA HA POEKTHPOBAHME

3ananue 1. 3aBoJ KOKCOXMMUYECKOTO POU3BOICTBA

Haumenopanue

YeTaHOBIEHHAS MOIIHOCTE, KBT

[No nexa Homep BapHaHTa 3a1aHH4
1 2 3 4 5 (3] 7 8 9 | 10

1 |3arogoynpaeneHHe 20000110 | &80 | 250 (350170 | 90 [ 120 [150] 210
2 |¥rnenoaroToeHTensHEN ex  |2200{1800|12500(2370(1920({2000\2050/1980(1600({1400
3 |¥roeoboratuteneHeni nex No 1|3100|2850(2700|12000(1900(2400|1680|3050({1200|12700
4 |[Kokcoesli nex Nel

10 kB 2500{2000(2400|1800{1600{1370|2100]17002600|1400

0,38 kB 2400( 800 (1200|1900(1750{2105|1300] 900 (3000|2100
5 |Kokcocoptipoeka KI11-1 S00(1200[ - [460|900] - |590|1000( - [1100
6 |KokcoBBIH mex No2

10 kB 2400|2500(2000|2100{1800{1900)3000]16380(3050|1900

0,38 xB 2100{2700({1800|2300{2070({1920|2500])2050(1960|12200
7 |[Kokcocoptipoeka K11-2 800 | 550 (1000|450 | 660 | 220 | 450 | 300 | 500 {1100
8 |ex xumynaenueanns Nol

10 kB 2500{3100(2850|2700{2000{19200|2400|3100(2850|12700

0,38 kB - (2420890 - (197017502110 - |800 1200
9 |Lex xumynaenupaHna Ne2

10 kB 2900|2400( 300 |1200{1900( 750 | 500 |1400{1200|1200

0,38 kB 4100|3750(2860|3450(1900(2400|2850|3900 4000|2790
10|lex pexrndmranyn denzona | 200150 | 230|175 | 50 | 165 (205|190 | 180|210
11E:;"““"e“’ffmm'“mm”” 700 | 350 | 450 | 630 | 570 | 810 | 420 | 270 | 325 | 505
12|lex rrannesoro aHruapHia 1300| 900 | 700 (1500 600 | 850 | 460 | 970 |1100{1250
13|DnexTpouex 4700|1200(1800|2400|3000(3200|3 5500|3500 4000|1900
14| PemoHTHO-MEXaHHYECKHI 500 350 (420 | 180 | 600 | 580 - [460|390)| -
153|YrneoboraTurensHeni mex Ne 2| 300 | 450 [ 610 | 800 | 190 | 320 | 510 | 670 | 430 | 250
1 6|KvaneunkIii BO0| - [600|350| - |[670|370|490 (520|460
17|JTabopatopua 200 50 (150|200 (190 (250|270 (130 | 80 | 110
18|Cronosas 250100 (150 200 [ 185 (170|150 | 120 [ 135 | 185

JInHHA MHTAKIIEH THHHH, KM G 3 2 5 10 |15 (46|57 | 8 5
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Puc 1.1. I'ennian KOKCOXUMHYECKOTO IIpOU3BOACTBA




3ananue 2. [lpennpusitue HeTIHON TPOMBIIIIEHHOCTH

VeTaHOBIEHHAA MOLIHOCTE, KBT
HaumeHoRaHuE
| N exa Homep papuaHTa 3a1aHHA
1 2 3] 4|53 6 7| & 9 | 10
1 |ChopouHkli nex - | 200 (350] - - | 250 (430|500 (270 | 230
2 |[PemonTHO-Mexannqeckuil uex | 300 | 400 | 500 | 460 | 720 | - - [ 390350320
3 [Korennuan 150 90 | 80 [ 70 | 110|130 | 85 | 76 | 95 | 110
4 {Hex mo pemonTy 500| - |720(460|520|620|370| - |410]| -
obopyI0oBAHHA
5 [Moxapuoe neno 350 (200|250 290 (310|190 [ 180 | 400 | 420 | 350
6 |Vzen yuera Hedru Nol 1500|2100|{1800|1900|1350({1650(2050{1750{1680|1450,
7 |HacocHas BHelIHell neperaiku
6 kB 4000{2700)2900|3100{3300|3500{3700(3460) 380 |3250
0,38 kB 250 (1501190210 (175160 (120 | 145|168 | 230
3 HacocHaa BHYTpeHHE#
NepeKaiaki
6 kB 1250(/1500{1800{1100|1650|1750(1340|1410{1560(1 760/
0,38 xB 215250150190 (210|175 160 | 120 | 145 | 168
9 [Crnan 50 145 [ 20 17 |34 [ 26 |19 | 26 | 34 | 38
10|BogonacocHan
4E] 800 | 600 | 750 | 500 | 460 | 750 | 540 | 730 | 810 | 630
0,38 xB 1900( 600 |1000{1500| 800 |1200(1600|1700( 9350 (1150
11|ex neueii TITh Nel, Ne2 1800(1500] 800 | 750 |1600|1200( 700 |1200{2400{1500/
12|KomnpeccopHElii 1ex G600 | 700 | 450 620 (640 | 720 [ 830 | 490 | 570 | 460
13|[TyukT Hanuea HedTH 2001001512519 |30 |24 ([28]35] 30
14|¥3en yuera HedTi No2 150|100 [120( 80 | 90 | 95 | 110|125 (130|140
15|Ky3Heqnslil 1ex 250190 - | 150 (200|180 (160 |240| - |205
16|3aponoynparneHue 150 215|250 130|190 | 210|175 | 160 [ 215 | 250
17|0taen Th, ITb u OT 60 | S0 | 45|20 (17 |34 |26 |19 |2 34
g[LAY (LentpaibHo- 40 |150| 90 | 80 | 70 | 110|130 85 | 76 | 95
IHCOETHEPCKOe VIPABISHHE)
Jinuaa nuTawomeii THHHA, KM 1 2 3 4 5 (1] 7 8 9 10
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Puc 1.2. T'ennuian npeanpustvs HeQTAHON MPOMBIIITIEHHOCTH



3amanue 3. 3aB01 )Kee300€ TOHHBIX U3IETIUN

YeTaHORIEHHAA MOIIHOCTE, KBT
Hanmenosanue
Mo Homep papuanTa 3a1aHKA
Lexa
1 2 3 4 5 (4] 7 8 9 10
| [AAMBHHCTPATHBHOS 90 | 120 150|175 [125 | 140|135 | 160|178 | 165
NOMEIIEHHE
2 (Cronoeas 1100(1200)1600(1350] 900 (1400)1500(1550(1000) 1100
3 [H3pecTeracHTEIbHEIA LEX 730 (900 | 300 | 360 | 500 | 560 880 | 790 | 700 | 460
4 [DnerTpouex 200 - 400 - [500]900(450] 830 (1100( 600
5 |Crnan zanonHHTeneH 1000] 700 | 590 [ 750 | 690 | 900 | 850 | 930 | 660 | 880
Jaso; i "
Jo [PAROA HRACTIILES SHCHETRR 1 600|1500(1100{2100{1900{1850{1760|1430]1200[1590|
DETOHOR
7 |Cienan meTania 1 rorosof 200 | 180 | 190 | 145 | 165 | 150 | 139 | 180 | 210|195
NPOAYKITHH
5 |KomnpeccopHas
10 kB 1E00(2200(1700(25002370(1920{2000|2050|1920| 16004
0,38 kB 2501270 (350240 | 260 | 180 220 | 160 | 170 | 205
Crs HHEI
g |~V HENEHTA € PAsTRYSOUHEME 300 1 280 | 400 | 420 | 250 | 300 | 350 | 410 | 300 | 200
YCTPOHCTBOM
10|BeToHOpacTBOPHEI LEX G600 | 900 (290 | 200 | 380 | 700 | 590 290 | 660 | 900
11|{PesMoHTHO-MEeXaHHYSCKHT 1eX 00 (900 | 430 | 700 (920|950 560 | - - | 850
Cnx = —
2| ~7RAA TOTOROH HPOAYKLUH 150|200 | 220|170 | 160 | 210| 150| 90 | 130|120
ABOA
13|Ky3neunkrii - | 2501200 (230|190 - | 300|240 200|160
14|{Crnag 90 [ 1201150 175|125 140 (135 (160 178 [ 165
15[ ApMmaTypHELH Hex 380 (280 - (420 - |300| - 410|300 -
15”“"“‘3]‘13" nepekaukn crounex  |1500|1100/1000(1200|1000{1300( 800 | 700 | 900 (1000f
BOI
17|HacocHas BoaOnpoRoIa 800 | 900 [ 480 | 700 | 920 | 950| 560 | 600 | 800 | 830
18|KoTensHan 150|200 | 220|170 | 160 | 210 150 | 90 (130 (120
JInvHA NHTAKOMIEH THHHH, KM 6 3 2 5 10 | 1546|537 & 5
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