[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

OVO: llebsyxosa RPFFAMEFEPEFBO HAYKU U BBICIIIETO OB
[omxkHocTb: [iupekTop MsTuropckoro MHCTUTYTa (Drnuan) CEBEDO'@%ﬁ%i{%HI/H/I

(enepanbHOro yHuBepcuTeTa

PA3ZOBAHUS POCCUUCKOUN

[lata nognucanms: 21 @WQ%I{S)C ToCyJapCTBECHHOC aBTOHOMHOC 06pa30BaTCHBHO€ YUPCIKACHUC

YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICLICTO oOpa3oBaHus .
d74ce93cd40e39275c3ba2 i REGEBEP@KABKA3CKUU ®EAEPAJIBHBIN YHUBEPCUTET»

TsrTuropckuit TACTATYT (P

an) CKOY

Meroanuyeckue ykasaHus
IO BBITIOJIHEHUIO TPAKTHYECKUX paboT
no pucaumnnie «OJIEKTPOCHABXEHUE

IJid CTYACHTOB HAITPaBJICHUA

OJITOTOBKU

13.03.02 DnexTposHepreTUKa U ANEKTPOTEXHUKA

ITsaturopck 2025 r.



/o

EonE B I

4.2

4.3.

4.4

4.5

4.6

4.7

4.8

4.9

Conepxanue

BBenenue

Lenb v 3aa4u U3yICHHSI TUCITUTUTHHBI
OOGopynoBaHue U MaTepUalIbI
HaunMenoBanwue npakTudeckux padboT
CopepxaHue MpakTU4ecKux padboT

[Tpaktueckass pabora Nel CrTpykTypsl H  napamMeTpbl  CHCTeM
3HeprocHad:keHus. OOmWAasi XapaKTEePUCTHKA CHCTEM 3JIeKTPOCHAOKEHHS
rOpoJA0B M NPOMBILLICHHBIX NpeINpUATHH, WX OOIIHOCTH W Pa3JIMYusd,
COIMAJTBHO-DKOHOMUYCCKH I U DKOJOrMYecCKHH ACHEKThI. Pacuer
AIIEKTPUYECKUX HArpy30K B 3JIEKTPOYCTaHOBKAX HampshkeHueM 1o 1 kB metogom
YIOPSAOYEHHBIX JUarpamMm.

[Tpaktueckass pabora Ne2  PacueTHble 3JIeKTpHUYeCKHMe Harpy3KH
norpeduTesied, 3JIEMEHTOB M  KOMMYTAIMOHHBIX  y3J0B. Pacuer
AIIEKTPUYECKUX HArpy30K B 3JIEKTPOYCTAHOBKAX HampsbkeHueMm Bbime 1 kB
METOJIOM YIOPSAJOYEHHBIX IUAIPAMM.

[TpakTrueckast padbora Ne3 Harpy3ounasi cioco0HOCTh U BHIOOpP MapamMeTpoB
OCHOBHOTI'0 3JICKTPO00OOPY10BaHUS.

3amuTa 3JeKTPUUECKUX CETel U 3JIEKTPONPUEMHHUKOB HanpskeHueM 10 1 kB.
[Tpaktuyeckas padora Ned4 TunbI cxeM pacnpeeuTeabHBIX dJIeKTpoceTel 10
u Bbime 1000 B, pexumbl padoThl. 3amura 3IEKTPUYECKUX CeTell u
AIIEKTPONPUEMHUKOB HanpshkeHueM Boinle 1 kB.

[Tpaktueckast pabora Ne5 IlonsiTme pacderHoii Harpy3ku. Meroauka
(popMupOBaHUA BeIUYHHBI PACYETHON HArpy3kH. Pacyer npenoxpanurenci.
[TpaxkTrueckas pabora No6 BepoSITHOCTHO-CTATHCTHYECKHIA METO/l KAK OCHOBA
NPAKTHYECKUX METOJHMK ONpeAeJeHHs] PACYETHOH HAIrpPy3KH 3JIEMEHTOB
CHCTEM JJIEKTPOCHA0KeHHUsI Ha Ppa3JIM4YHbIX ee YpoBHsX. Pacuer
ABTOMATUYECKUX BBIKIIIOUATEIIEH.

[Tpaktueckass pabora Ne7 TexXxHMKO-IKOHOMHYECKHE XAPAKTePHUCTHKHU
NapamMeTpPoB Pe;KMMOB M UX ONTHMHU3anus. Pacuer nuHMI s1ekTponepeay.
[TpakTueckass pabota Ne8 DJKkoHOMHYECKHEe W TeXHHYeCKHEe KpHTepHHU
BbIOOpPAa NAapaMeTPOB OCHOBHOIO 3JIEKTPOOOOPYIOBAHHUSI IEKTPHYCCKHX
ceTeil cpelHero M HM3IIEero HamnpsikeHuil. Pacuer TpancpopmaTopoB u
aBTOTPaHC(HOPMATOPOB.

[TpakTrdeckast pabora Ne9 Yuer KaTeropuu Haae:KHOCTH JIEKTPOCHAOKEHUsI
JJIEKTPONPHEMHHMKOB M BeJIUYHMH, /I0NMYCKAEMbIX CHCTEMATHYECKHMX H
Noc/1eaBaAPUIiHBIX Ieperpy3oKk NpH BbIOOpe KOJMYECTBA M MOIIHOCTH
TpaHcGOpMaTOPOB TOPOACKHX M LeXOBbIX moacraHuMi. Pacuer ueHTtpa
AIIEKTPUYECKUX HArpy30K.

YuebHo-MeToan4YecKOoe U HHPOPMAITMOHHOE 00€CTICUeHNE TUCIIUTLITAHBI

[lepeueHb OCHOBHOW M JIOTIOJIHUTENIBFHOW JIMTEPATyphl, HEOOXOAMMOM s

OCBOCHHA NUCLHHUIIIINHBI

Crp.
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5.3

[lepedyeHr yueOHO-METOIUYECKOTO OOECTICUCHHSI CaMOCTOSTEILHON PaOOTHI
00ydJarouuxcs mo IUCHUILIINHE
[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTn MHTEepHET,

H606X0,I[I/IMI>IX JJIs1 OCBOCHUS JUCHUITIINHBI



Bsenenue

[IpakTyeckue  3aHATHS ~ CO3JAIOT  ONTHUMAJIBHBIE  JUJAKTUYECKUE  YCIOBMS A
JESATEIIBHOCTHOIO OCBOCHMS CTYACHTAMH COICPXKAHUS U METONOJIOTMM M3y4aeMOW JHUCLHUIIIMHBI
«QIIEKTPOCHA0XKEHUE», HCIOJIb30BAaHHE CHELUAIBHOTO JIa0OpaTOpHOro  O0OpYHOBaHUS U
TEXHUYECKUX cpeACTB. [IpakTrueckue 3aHATUS 3aHUMAIOT IPEUMYILIECTBEHHOE MECTO ITPU U3Y4YECHUH
o01enpopeccHOHAIBHBIX U MTPO(eCCUOHATBHBIX AUCUUILINH. [IpakTHyeckue 3aHATHS TPOBOJATCS C
LIEJIBIO BBIPAOOTKU MPAKTUYECKUX YMEHHUM U MPUOOPETEHUsI HaBBIKOB B PELICHUH 3aJa4, OTPabOTKU
YIPA)KHEHUM, BBIITOJTHEHUU YEPTEkKEH, IIPOU3BOJICTBE PACYETOB U T.II.

[lenpl0 TPAaKTUYECKHX 3aHATHHA sBIsSeTCS (HOPMUPOBAHME MPAKTUYECKUX YMEHHH —
npopeCCUOHATbHBIX  (BBIOJIHATH  ONpENeiIEHHbIE JEHCTBHS, OINEpaluu, HEOOXOJUMble B
HocyelyroneM B IpopecCuOHaIbHON AeSITEIbHOCTH) MU YUeOHbIX, HEOOXOAMMBIX B ITOCIIEAYIOIIEH
y4eOHOI JIeTEFHOCTH 10 001menpodecCHOHANBHBIM U TPO(ECCHOHATBHBIM JUCIUTUINHAM.

bubnmuorpadguyecknii COUCOK  CONEPXKUT CBEICHHS O CIPABOYHOW JIMTEpaType W

JOINIOJIHUTCIIBHBIX U30aHUAX, HCO6XO,Z[I/IMLIX JJIA er'IY6J'IeHHOFO HU3YYCHUS OTACIIBHBIX BOIIPOCOB.



1. Henv u 3a0auu uzyuenus oucyuniuHbl

Ilenb MTUCUUIUIMHEL SBIIAETCS

- (hopMupoBaHKE y CTYJCHTOB CUCTEMATUYECKUX 3HAHUH 110 BOIIPOCAM MPOSKTUPOBAHUS U
HKCIUTyaTallMM KOMIUIEKCHBIX CUCTEM 3JIEKTPOCHA0XKEHHsI TOPOJIOB U MPOMBIIIUIEHHBIX MTPe]T-
HPUSATUN.

3azayamMy TUCLUUIUIMHBI SBJISAECTCS:

- OIIPEACIIATh BEJIMYUHBI PACUETHBIX HATPY30K,

- IPOEKTUPOBATh HA BAPMAHTHOW OCHOBE CXEMBbI AIEKTPOCHAOKEHUS TPOMBIIIIICHHBIX
MPEATPUITHI U TOPOOB;

- pacCUNTHIBATh I1aApaMETPhl PEXKUMA CETH U OIIPEECICHUEM T0Ka3aTeled KauecTBa JIeK-
TPO3HEPTUU B €€ PACUETHBIX Y3JIaX.

2. Obopyoosanue u mamepuani

ArnmnaparHble cpeACcTBa: IEPEHOCHOI HOYTOYK, MPOEKTOP, 1OCKAa MATHUTHO-MapKepHasl.
YueOHast aynuTOpHsi JUIS MPOBEACHUS Y4YEOHBIX 3aHSATHIA, OCHAIIEHAa OOOPYJOBaHHEM M

TCXHUYCCKUMU CPCACTBAMU 06y‘leHI/Iﬂ.

2. Haumenoseanue npaxmuueckux paoom

Jlig o4HO-3204HONl (OpMBI OOyuYeHUs MPEeTyCMOTPEHBI CIENYIOIIME NpPaKTUYeCKue padoThl:
[Ipaktnueckas pabora Ne5. IlonsiTe pacueTHol Harpy3ku. Mertoauka ¢opMupoBaHus
BeJIMYMHBI pacyeTHOii Harpy3kum — 2 4yaca, IIpaktudeckas paGora Ne7. DxoHOMHYeCKHEe W
TeXHHYECKHMEe KPHTEPHH BbIOOpa MapamMeTpPOB  OCHOBHOIO  JJICKTPOOOOPYAOBaHMS
JJIEKTPUYECKHUX CeTeil cpeiHero M HU3IIEro HampsikeHuil — 2 yaca. [Ipaktudeckas padora Ne9
VYder KaTeropuy HaJeKHOCTH 3JIEKTPOCHAOKEHUS AIIEKTPONPUEMHHUKOB U BEJIMYUH, JOMYCKAEMBbIX
CUCTEMAaTUYECKUX U TOCIeaBapUUHBIX NEPEerpy30K IpHU BbIOOpPE KOJIMYECTBA M MOIIHOCTH
TpaHC(hOPMATOPOB TOPOJICKUX M IIEXOBBIX MOJACTaHLUUH — 2 yaca. IlpakTtudeckas pabGora Neld
Kaaccudukanusa cxeM mo Tumam, XapakTepHCTHKAa U 00JIaCTh NMPUMEHEHHSI CXeM KasKI0ro
THIA. — 2 Yyaca.

N3 Hux
Ne Temsl HaumenoBanue TeM TUCHMILUIMHBI, UX KPATKOE O0beMm
MpaKkTHIecKas
JUACIATUINHEI coJiepKaHue JacoB
IMOJITOTOBKA, 9acOB
3 cemecTp

[Ipaktuuyeckas pabGora Nel CrTpykTyphl H
napamMeTpbl cucTremM IHEProcHAOKeHusl.
Oo0mas XapaKTepUCTHKA CHCTEM
3J1eKTPOCHA0KEeHU S ropojaos u
1 NPOMBIILIEHHBIX NPeANPHUATHI, X 00LIHOCTH
U Ppa3jinyuf, COUUAIBLHO-IKOHOMHYECKHI M
JKOJIOTHYECKHUI aCIEeKTHI. Pacuer
UIEKTPUUECKUX HArpy30K B JIEKTPOYCTAHOBKAaX
HanpspkeHueM 710 1 kB MeTooM ynopsiioueHHBIX
JMarpaMm.




[Ipaktnueckass  pab6ora  No2  PacuerHble
JJIeKTPUYeCKHe HArpy3KH MOTpeduTe e,
3JIeMEHTOB U KOMMYTAllMOHHBIX y3J10B. Pacuer
AIEKTPUUYECKUX HArPy30K B AJIEKTPOYCTAHOBKAX
HanpspDKEHUEM  BBIIIIE 1 kB METOIOM
YIOPSAIOYCHHBIX JHArpaMM.

[Ipaktnueckas pabora Ne3  Harpy3ounas
CMOCOOHOCTH U BHIOOP MapaMeTPOB OCHOBHOI'O
3JIEKTPOOOOPYIOBAHHUS.

3amura ANEKTPUUECKUX cerei u
AJIEKTPONPHUEMHHUKOB HanpsbkeHueM 1o 1 kB.

[Ipaktuyeckas pabora Ne4 Tumsl cxem
pacmpefeuTeIbHbIX JJIeKTpoceTell 10 H
Bbime 1000 B, pexumbl padotbl. 3amura
NEKTPUYECKUX CETEH M IJIEKTPOIPUEMHUKOB
HanpspkeHueM Boie 1 kB.

[IpakTuueckas padora N5 Ilonsitue pacueTHoM
HArpy3KH. Metoauxa ¢hopmupoBaHusn
BeJMYMHbI pacyeTHOM Harpy3ku. Pacuer
IIPEAOXPAHUTEIIEH.

[Ipaktnueckas pabora Ne6 BeposiTHOCTHO-
CTATUCTUYECKH MeTOo/1 KaK OCHOBA
NPAKTHYECKHUX METOAMK onpeaeJieHus
pacyeTHOl HArpy3KH JJI€MEHTOB CHCTEM
3JIEKTPOCHA0KeHUs1 Ha  pa3jJMYHBbIX  ee
YPOBHSIX. Pacuer ABTOMATUYECKUX
BBIKJIIOYATEIICH.

[IpakTrnueckas pabota Ne7 TexHuko-
JKOHOMHYECKHE XapaKTepUCTUKH
NapaMeTpoB PeKMMOB MU HUX ONTHMHM3ALUA.
Pacuer niuHuM# 351eKTponepeay.

[IpakTuueckass pabota Ne§ IJxoHOMHUYecKHe U
TeXHHYECKHe KPUTepHu BbIOOpa mapaMeTpoB
OCHOBHOI'0 3J1eKTP000Opy10BaHUA
JJIEKTPHYECKHUX CeTel CpeAHero M HHU3IIEro
HanpstkeHuil. Pacuer TpancopmaropoB u
aBTOTPaHC(HOPMATOPOB.

[Mpaktueckass padora Ne9 VYyer kaTreropuu
HaJEeKHOCTH 3JIEKTPOCHA0KeHU s
3JIEKTPONPHEMHHUKOB U BeJIMYMH,
AOITy CKaeMbIX CHCTEeMATHYEeCKUX 1
NocJIeaBapuMiHbIX Ieperpy3ok IpH BbIOOpe
KOJIMYeCTBA M MOLIHOCTH TpPaHCc(oOpMaTopoB
rOPOACKUX M LEeXOBbIX moacraHumid. Pacuer
LIEHTPA JIEKTPUYECKUX HATPY3O0K.

Hroro
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[TpakTnueckoe 3anstue Nel

Tema 3anamusa. CTPYKTYpbl H NapaMeTpbl CHCTeM »JHeprocHadxenus. O6mas
XapaKTePUCTHUKA CHCTEM 3JIEKTPOCHAOKeHHs TOPOAOB M NMPOMBINLIEHHBIX NpeINpUusTHii, UX
O0IIHOCTH M PA3JIN4YMS, COHAIbHO-IKOHOMUYECKHI U IKOJOTNYECKHI aACTEeKThI

Pacyer snekTpuueckux Harpy3ok B 3JIEKTPOYCTaHOBKax HampsbkeHueM 1o 1 kB meromom
YHOPSAIOYCHHBIX AHarpaMm

Ilensv 3anamusa. 1lpuoOpecT HaBBIKM BBIMIOJHEHUS pacueTa 3JIEKTPUUYECKHX Harpy3okK B
3JIEKTPOYCTAaHOBKAX HarpsikeHueM 70 1 kB MeTo10M ynopsiloueHHbIX 1Uarpamm.

Axmyanbhocme mempl. IUPOKO MPUMEHSETCS IPU PEIICHUH MHOTHX IMPUKIIATHBIX 3a/1a4.

Teopernyeckue cBeieHMsI.

PacuerHas Harpy3ka Mo J0OIyCTUMOMY HarpeBy IpEACTaBiseT COOOM TaKylO YCIOBHYIO
JUTUTENIbHYIO0 HEM3MEHHYIO Harpy3Ky, KOTOpasi 5KBUBAJIEHTHA 0’KUAAEMON N3MEHSIOIIEHCS Harpy3Ke
no Hambojee TSDKEIOMY TEIUIOBOMY BO3JCHCTBHIO: MaKCHMalbHOH TeMIeparype Harpesa
IIPOBOJIHUKA WJIU TEIUIOBOMY U3HOCY €r0 U30JISLIUH.

B cootBerctBun ¢ PTM 36.18.32.4-92 pacueTHass akTUBHas MOIIHOCTb  IPYIIIbI
JIEKTPOIIPUEMHHUKOB (KOJIMYECTBO JIEKTPOIIPUEMHUKOB B IpyIre 0ojee 0JHOr0) Ha HampsKeHUN
no 1 kB onpenensercs no BbIpaXeHUIO

n
Pp = sz kni P
1

rne Kp — ko3 unmenT pacyeTHoi Harpy3KH.
I'pynnoBoit k03¢ (HUIMEHT UCTIONb30BaHUS

n
ZkI/Ii pHi
1
! Zle )

3nauenue Kp 3aBucuT 0T 3(Q(EeKTHUBHOrO 4YHciaa 3JIEKTPOINPHUEMHHUKOB (N3), TPYIIIOBOTO
koapduurenTa ncnoab3opanus (Kn), a Takke oT IOCTOSHHOM BpEMEHHU HarpeBa CeTH, J1Isl KOTOpOH
paccuMTHIBAIOTCS 3JEKTPUUECKUE HArpy3ku. B MeToauke pacuera NpUHSTHI CIEAYIOLME 3HAUCHUS

y Ty =10 Mun N
nocTostHHOM Bpemenu Harpesa (T0): — U1 ceTel HanpsbkeHueM 110 1 kB, nurarommx
pacnpeenuTenbHble MUHOMPOBOABI, MYyHKTHI, COOpKH, HUTHL. 3HaueHus Kp mis STux ceteit

npuHuMaroTces mo Tabi. 1.1, TO =2,51 — I MarucTpPajlbHBIX IIMHOMPOBOJOB U LEXOBBIX
TpaHnchopmaropoB. 3HaueHust Kp 11 3Tux cereil nmpuHUMaroTcs o tadiu. 1.2.

Db dhexkTnBHOE YNCIIO AIMEKTPOIIPHEMHUKOB N3 — ATO TAaKOE YHCIIO OJHOPOIHBIX TI0 PEKUMY
paloThI 3JIEKTPONPHUEMHUKOB OJMHAKOBOM MOIIHOCTH, KOTOpOoe OOyCIaBIMBAeT T€ K€ 3HAYCHHUS
pacueTHO HAarpy3kd, UYTO W TpyNIa pa3IUYHBIX [0 MOIIHOCTH W PEXUMY paboThI
3JIEKTPONIPUEMHHKOB. BennunHa na onpenensercs 1no BeIPaXeHUIO:

_Qp)
TPk

K

n

Bonpocs! n 3a1anne Kk codeceq0OBaAaHMIO:
Haiitu uncio 3 peKTUBHBIX TPUEMHHUKOB COTJIACHO BapUAHTY U3 YCIOBHM B IPUIIOKEHUH |

1. IlepedeHp TEXHUUYECKUX YCIOBUI Ha PHCOEANHEHHE JIEKTPOYCTAHOBOK ITOTPEOUTEIIEH.
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2. Kak nensitcst npueMHHKY 10 XapaKTepy UCIOIb30BaHuUs AJIEKTPOIHEPTUN?

3. PexxuMbl He#Tpanu 31ekTpoycTanoBok 10 | kB u Beime 1 xB.

4. [lpumeHeHre U Ha3aHAYEeHHUE NIEKTPONPUBOA Ha IPOMBIIIIIEHHOM IPEIIPUSTHH.

5. OxapakTepu3yiiTe ypOBHU CUCTEMBI 3JIEKTPOCHAOKEHUS IPETPUSITUS.

Tema 3anamusn. Pacuer JICKTPHYCCKUX HAT'PY30K B IJICKTPOYCTAHOBKAX HAIPIKCHUEM

IIpakTnueckoe 3ansaTHe Ne2

Bbille 1 KB MeTO10M ynopsigioueHHbIX IHATPAMM

Ileny 3anamusa. llpnoOpecTy HABBIKM BBHIMOJHEHHS pacueTa 3JEKTPUYECKHUX HArpy30K B
3JIEKTPOYCTAHOBKAX HalpspKeHUeM Bblle 1 kB MeTo0oM ynopsioueHHbIX TuarpaMm.
Axmyanvrhocmes mempl. INIPOKO IPUMEHSETCS IPU PELIEHUH MHOTMX IIPUKIIAIHBIX 3a4a4.

Teopernveckue cBeIeHUS.

3navyenus K03 unmeHToB pacueTHoi Harpy3ku Kp 11 mUTAIOMKX ceTeil HanpsHKeHUEM J10

1 kB 115t mOCTOSIHHOM BpeMEHHU HarpeBa
Ty =10 Mmun

3nayeHus K03 (HUIMEHTOB
TpaHC(OPMATOPOB U JUISi MArMCTPAIBHBIX IIMHONPOBOIOB HanpsbkeHueM 1o 1 kB

pacuetHoii Harpy3kun Kp nHa mmHax HH nexoBsix

Koaddurnment ncnonpzopanus Ku
w 01 | 015 | 02 03 0,4 0,5 06 | X7n
Oosee

1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1,9 1,52 1,24 1,11 1,0
3 2,94 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1,19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 0,96 0,94 0,93
6-8 1,2 1,0 0,96 0,95 0,94 0,93 0,92 0,91
9-10 1,1 0,97 0,91 0,9 0,9 0,9 0,9 0,9
10-25 0,8 0,8 0,8 0,85 0,85 0,85 0,9 0,9
25-50 0,75 0,75 0,75 0,75 0,75 0,8 0,85 0,85
Bonee 50 | 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0,8
. Koadduuuent ncnonpzopanus Ku

0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8
2 8,0 5,3 4,0 2,66 2,0 1,6 1,33 1,14 1,0
3 4,52 3,2 2,55 1,9 1,56 1,41 1,28 1,14 1,0
4 3,42 2,47 2,0 1,53 1,3 1,24 1,14 1,08 1,0
5 2,84 2,1 1,78 1,34 1,16 1,15 1,08 1,03 1,0
6 2,64 1,96 1,62 1,28 1,14 1,12 1,06 1,01 1,0
7 2,5 1,96 1,54 1,25 1,12 1,10 1,04 1,0 1,0
8 2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,26 1,7 1,43 1,16 1,08 1,07 1,01 1,0 1,0
10 2,18 1,65 1,39 1,13 1,06 1,05 1,0 1,0 1,0
11 2,11 1,6 1,35 1,1 1,05 1,04 1,0 1,0 1,0
12 2,04 1,56 1,32 1,08 1,04 1,03 1,0 1,0 1,0




13 1,98 1,52 1,29 1,06 1,03 1,02 1,0 1,0 1,0
14 1,93 1,49 1,27 1,05 1,02 1,01 1,0 1,0 1,0
15 1,9 1,46 1,25 1,03 1,01 1,0 1,0 1,0 1,0
16 1,85 1,43 1,23 1,02 1,0 1,0 1,0 1,0 1,0
17 1,81 14 1,2 1,0 1,0 1,0 1,0 1,0 1,0
18 1,78 1,38 1,19 1,0 1,0 1,0 1,0 1,0 1,0
19 1,75 1,36 1,17 1,0 1,0 1,0 1,0 1,0 1,0
20 1,72 1,34 1,16 1,0 1,0 1,0 1,0 1,0 1,0
21 1,7 1,33 1,15 1,0 1,0 1,0 1,0 1,0 1,0
22 1,66 1,31 1,13 1,0 1,0 1,0 1,0 1,0 1,0
23 1,65 1,29 1,12 1,0 1,0 1,0 1,0 1,0 1,0
24 1,62 1,28 1,11 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 11 1,0 1,0 1,0 1,0 1,0 1,0
30 1,51 1,21 1,05 1,0 1,0 1,0 1,0 1,0 1,0
35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 1,4 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0
45 1,35 11 1,0 1,0 1,0 1,0 1,0 1,0 1,0
50 1,3 1,07 1,0 1,0 1,0 1,0 1,0 1,0 1,0
60 1,25 1,03 1,0 1,0 1,0 1,0 1,0 1,0 1,0
70 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
80 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
90 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 |11 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
3aganue

[IpousBectu pacuer NoTpedaIEMON MOIIIHOCTH METO/IOM YIOPSAOUEHHBIX IUarpaMM COTJIacHO
BapUaHTY NPUJIOKEHUE 2.
Bonpocs k codeceqoBannio:

1. Kimaccudukarus npoMbIIUIEHHBIX TPEANPUATHH 0 TOTPeOIsieMOil MOLTHOCTH.

2. Yem onpenensercst HaJIE)KHOCTb IIEKTPOCHAOKEHHUS?

3. B uem crienurka OT/IEIBHBIX KATETOPUH 3IEKTPONPUEMHUKOB?

4. KakoBbI IOMyCTUMBIE TIEPEPHIBEI B AJIEKTPOCHAOKEHNUH JJIsl TOTPEeOUTENel pa3muuHON KaTeropun
10 HAZEKHOCTH?

5. Oco0eHHOCTH 3IeKTPOCHA0KEHNS TPUEMHHUKOB | KaTteropun.

6. [l 9ero HeOOXOAMMO PE3EPBUPOBAHKE DJICKTPOYCTAHOBOK B CHCTEME JICKTPOCHAOKEHUS ?

7. Ha3nauenre KOMMYTAIIMOHHOM ammapaTyphl B CUCTeMe dJIeKTpocHaO)eHus. [lepeunciute BUABI

KOMMYTAIllMUOHHBIX aIlliapaToB.

IIpakTHyeckoe 3anAaTHE No3

Tema 3anamusn. 3aiuTa SIEKTPUYECKUX CETEW U AJIEKTPONPUEMHUKOB HANPSKEHHEM 10 |
kB
Ileny 3anamusa. HayuuTbCs pacCUMTHIBATH YCTAaBKM 3aIUTHI JJIEKTPUYECKUX CETEU H
3JEKTPONPUEMHHUKOB HampsikeHueM a0 1 kB
AKmyanvnocms mempl. APOKO MPUMEHIETCS IPU PENIEHUN MHOTHUX IPUKJIAJIHBIX 3a/a4.
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TeopeTnyeckas 4acTb
B ciyuasx, koraa pacueTHast MOIHOCTh Pp, BbluucieHHas 1o BelpaxkeHuto (1.1), okaxercs
MEHbIlIE HOMHUHAJIBHOM Hanbojee MOIIHOIO 3JEKTPONpPUEMHMKA (PH.MAKC), CIeAyeT NPUHHUMATh

Pp = Pumaxc

PacuetHas peakTUBHAs MOLIHOCTb ONPEIENISIETCS CIEAYIOINUM 00pa3oMm:
- JUIA TUTAIOIIKX ceTel (MUTAIoIUe paclpeAeuTeIbHbIE ITMHOMPOBOIbI, ITYHKTHI, COOPKH,
LIUTHI) B 3aBUCHMOCTH OT 3HAUECHHS N3:

n, <10

npu
n

Q, =11) k,ip,tge,

1 .

n. >10

opu 3
Qp =2 K,i Pitde;
1

- I MaruCTpajJbHbIX MIWMHOIIPOBOAOB W Ha MIKMHAX MICXOBBIX TpaHC(l)OpMaTOpHBIX
HOI[CTaHI_II/II‘/'I, a TaK¥KeC IIpH OIPCACIICHUU peaKTHBHOﬁ MOIITHOCTH B LICJIOM II0 LEXY, KOPIIYCY:

Q, =K, Z Kyi Prit9o;
1

rae tgei — kodpPUIMEHT peakTHBHON MOIIHOCTH i-T0 JIEKTPOIPUEMHHKA, TIPHHAMAEMBIH 110
Tabs. 1.3 Mo 3HaYEHUIO COSO.

Bomnpocsl k codecenoBaHuio:

HpOI/ISBCCTI/I pacyeT 3aluThl 10 1 xB cornachHo BapHUaHTYy IMPUITIOKCHUC 3.

1. Bslpenure XxapakTepHbIE TPYIIIBI AJIEKTPOIPUEMHHUKOB TI0 MEXaHHYECKOM Harpy3Ke.
2. Kaxwue PEKHUMBI paboTHI NMEKTPUIECKHX JBHTaTEINeH YUHUTBIBAIOTCS B
CHCTEMaX JJICKTPOCHAOKEHYs?
3. Tlosicaute paznuuue B ¢duznveckom CMBICITE pacueTHOM’ BEJTMYMHBI
AIIEKTPHUYECKON HArpy3KU M0 HATPEBY M HATPY3KH IO MPOSKTHBIM H JIOT'OBOPHBIM YCIIOBHSM.
4. CpaBHHMTE KJIaCCHYECKOE IIOHATHE IMOJIYYacOBOI0 MaKCHMyMa Harpy3Kd W pa3HooOpasue
HCIIOJIb30BaHUS TEpPMHHA B MPAaKTHKE JKCIUTyaTaluy,
MPOEKTUPOBAHUSI, IOTOBOPHBIX OTHOLLCHHA.
5. Paccmorpure MPUMEHSIOLINECS BEJIMYMHBI WHTEpBaJa OCpeHEHUSI
AJIEKTPONIOTPEOICHHS BO BPEMEHHU U rpa) KK SIEKTPUUECKUX HArPy30K.

6. M3o0paszute CyTOUHBIE rpaduku JJIEKTPHUUECKON Harpy3ku JOOBIX
n3BecTHBIX Bam moTtpeOHOCTEN (MOXKHO M KBapTUPHI) M TOSICHUTE HEM30EKHOCTD ISl DJICKTPUKU H3MEHEHHUSI
apamMeTpoB JNEKTPONIOTPEOICHUS o

JyacaM MUHYTaM.
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IIPUIIOKEHNE
KoadduiumenTs! Hcronb30BaHNUs U MOIIHOCTH HEKOTOPBIX
MEXaHM3MOB U alllaparoB

Koadduuments
DNEKTPONIPUEMHUKHI MCIIOJIb30BAaHU | MOIIIHOCTH
s, (ku) (coso)
1. Mertamiopexyime CTaHKH MEJIKOCEPUHOTO 0,12-0,14 0,4-05
MIPOU3BOJICTBA, MEITKHE TOKAPHBIE, CTPOTAIBHBIC,
NoJ0eKHBIC, (hpe3epHBIC, CBEPIIHIIbHBIC, KApyCeIbHBIC,
TOYMJIHHBIC U JIP.
2.  To xe npu KPyITHOCEPUITHOM MTPOU3BOJICTBE 0,16 0,5-0,6
3. To xe npu TsHKEIOM peKUME pabOThI: 0,17 0,65
IITAMIIOBOYHBIC IPECCHI, aBTOMATBI, PEBOJIbBEPHEIC,
o0aupouHble, 3ydodpe3epHbIe, a TAKKe KPYITHbIS
TOKapHbIC, CTPOTaibHbIE, (Ppe3epHbIC, KapyCeIbHbIC,
pacTOYHBIC CTAHKU
4, To e ¢ 0c000 TsoKeTbIM pexkuMoM padoTel: mpuoasl | 0,2 - 0,24 0,65

MOJIOTOB, KOBOYHBIX MAIIIMH, BOJOYMIBHEIX CTAHKOB,
OYMCTUTEIBHBIX 0apabaHOB U Jp.
5. MHoOromnUHIeIbHBIE aBTOMATHI 0,2 0,6

6.  Kpansl MocTOBBIC, TpeiidepHbIe, KpaH-OaNKH, 0,15-0,35 0,5
tenbdepbl, TUdTH

7. Bentunstopsl, canutapHo-ruruenndeckas seatwoinus | 0,65 — 0,8 0,8

8.  Hacocbl, KOMIpeccopbl, IBUTATENIb-T€HEPATOPhI 0,7 0,85

9.  CpapouHble TpaHC(OPMATOPHI TYroBoii nekrpocBapk | 0,2 0,4

10. Tleum compoTHBIICHUS, CYIIMIbHBIC MTKADEHI, 0,75-0,8 1,0

HarpeBarelbHble MPUOOPHI

11. MHayKnHOHHBIC TIEYH HU3KOW YaCTOTHI - 0,35

12. WuaykuuoHHBIC IEYH BHICOKOW YaCTOTHI - 0,65-0,8

13.  DneBaTopbl, TPAHCIIOPTEPHI, KOHBEHEPHI 0,4 -0,55 0,75

14. JlyroBble cTaJeIUIaBHILHBIC TICYH 0,5-0,75 0,8-0,9

15. TanpBaHMYECKHE YCTAaHOBKHU 0,4-05 0,6-0,8

IIpakTHyeckoe 3ansaTne Ned
Tema 3anamus. 3an1UTa SJIEKTPUYCCKUX CETEH M AJICKTPOIPHUEMHUKOB HAITPSDKEHUEM BBIIIIE
1 kB

Ilenv 3anamua. HayduTbCsi pacCUMTBHIBATH YCTABKU 3aILMUTBl JJIEKTPUYECKUX CETEU U
3JIEKTPONPUEMHUKOB HaIpskeHreM Boiiie 1 kB
AKmyanbHocms mempl. TUPOKO TPUMEHSIETCS MPU PEIICHUHA MHOTHX MPUKIIAIHBIX 3a/1a4.

Teopernyeckasi 4acThb.

[Ipu onpenenenuu PH 111 MHOrOABUTaTENbHBIX IPUBOIOB YYUTHIBAIOTCS BCE OJTHOBPEMEHHO
paloTarolye MeKTPOIBUTaTENN JaHHOTO IPUBOJIA.

Jii anexkTpoaBuraresneil ¢ moBTOPHO-KPAaTKOBPEMEHHBIM PEKUMOM padOThl UX HOMUHAJIbHAS
MOIIHOCTh MPHUBOIUTCSA K JuTHTeNIbHOMY peskumy (IIB=100 %).

[Ipn Brmouennn opHodaszHoro DIl Ha (da3HOE HampsHKEHHWE OH YYHTHIBACTCS Kak
9KBUBAJICHTHBIN Tpex(dazupiii D11 HOMUHATEHON MOIIHOCTHIO

pH :3pHO’ qH :BqH.O’
I7le PH.0, H.O — aKTHBHAS U PEaKTHUBHAs MOLTHOCTH ofHO(a3zHoro OI1.
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IIpu Bxmrouenun onHodazHoro OIl Ha nMHEiHOE HaNpsHKEHHE OH YUUTHIBAETCS Kak
SKBUBAICHTHBIA DI HOMUHANBHONH MOIITHOCTBIO

P =v3Pyo; Oy =+30,0

[Mpu wamuumm rpynmbsl oxHodaszueix OII, koropeie pacmpeneneHsl mo (asam ¢
HEPaBHOMEPHOCThIO HE BbIe 15 % 1o OTHOmEHHIO K OOmel MOIMHOCTH (Tpex(da3HbIX U
oxHo(asubix Ol B rpyrme), oHu MOTYT OBITh IPECTABICHBI B pacyeTe Kak SKBHBAJICHTHAs TpyIna
tpexdasubix DI ¢ Toit ke cymMMapHO HOMUHAIILHON MOIIHOCTBIO.

B cinyuae r1peBblllIeHMS yKa3aHHOM HEPaBHOMEPHOCTM HOMHMHAJbHAs MOIIHOCTh
SKBUBAJIEHTHOM rpynmbl Tpexdasznpix DIl nmpuHUMaeTcs paBHOW TPOWHOMY 3HAYEHHIO MOITHOCTH
HauOoJee 3arpyKeHHou (asbl.

K pacuerHOl aKTMBHOW M pEaKTUBHOM MOIIHOCTH cuiioBbIX Ol Hampsbkennem no 1 kB
JIOJDKHBI OBITH TIPH HEOOXOAUMOCTH J100aBJICHBI paCUeTHBIE OCBETUTENbHBIE HAarpy3ku Pp.o u Qp.o.

3HaueHNe TOKOBOM pacueTHOW HAarpy3KH, MO KOTOPOW BBIOMpAETCS CEYCHHE JIMHUU II0
JIOITYCTUMOMY HarpeBy, ONPEAEISAETCS 110 BIPAXKEHUIO:

Sp

| =
P VU,

S, =,/ P> +Q’

rie P P P _ nonmnas pacdyerHas MOIIHOCTB Y311 HArPY3KH, KB-A.

Bonpocsl k codecenoBaHuIo:
[IpousBectu pacyer 3amuThl 10 1 kB cormacHo BapuaHTy mpriioxkeHue 3
1. VYkaxure mNpUMeEHSACMble HAINPSDKEHHS M OOOCHYHTE WX BBIOOp C y4eTOM OCOOEHHOCTe!

MPUCOCTMHEHUH, 00YCIIOBICHHBIX BETMYWHON MPEIIPUSITHS U YCIOBUSIMHU SHEPTOCUCTEM.
2. UzoOpasute y3ibl MIPUCOSTUHEHUS IPEINPUATHS K PY MoJICTaHIK SHEPTOCHCTEMBI.
3. TlosicHuTe OCHOBHBIE MOHATHS HA/ICKHOCTH, OTHOCSIIIHECS K 3JIEKTPOCHA0KEHUIO.
4. OueHuTe BeNWYMHY yuiepOa 0T HU3KOTO YPOBHS HAJAEKHOCTH.
5. [losicauTe PU3NUECKUI CMBICI TEOPETHUECKOTO LIEHTPA 3JIEKTPUUECKUX HArpy30K U OINpelesIuTe

MCCTOIIOJIOXKCHNEC UCTOUYHHKA MTUTAHUS U HECKOJIBKUX HAI'PY30K.

Mcxonupie naHHBIC

Ne |P1 (P2 |P3 |P4 |P5 (P6

Bap. | kBT | kBt | kBT | KB |KBT |KBT cospl|cosp2|cosp3|cosep4 | cose5 |coseb | Kc
1 1196(17,3]3,7 |43 |110/93 |0,7 |06 |O6 |06 |08 |08 |08
2 ]18,1|14,0(73 |2,5 |16,0/21,0/0,8 |0,7 |O,7 |O6 |08 |0,7 |08
3 ]13,0/19,3|9,2 |43 |78 |59 |06 |08 |O,7 |08 |08 |0,7 0,85
4 17,3 (142|170 |2,1 |23,2|45 |0,7 |08 |08 |08 |O,7 [09 0,85
5 192 |73 |11 |0,75|145|28,0/08 |06 |06 |O6 |08 |0,7 0,85
6 |40 |135|7,2 |3,0 |98 |19,3|/0,7 |O,7 |06 |O6 |08 |08 |08
7 1175|192 |30 |2,2 |73 |84 |06 |06 |O,7 |O6 |08 0,7 |08
8 135 |71 |53 |23 |61 |19,5/0,8 |O0,7 |08 |[O,7 |06 |06 |08
9 1|84 |21,3|75 |40 |146/34 |O,7 |06 |08 |08 |06 |0,7 |08
10 |11,6(25,3|3,6 |0,75/9,3 |2,2 |08 |O0,7 |O,7 |08 |06 |06 0,85
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11 |10,3|16,1|74 (3,1 |49 |95 |0,/ |O/ |08 |O6 |06 |08 0,85

12 |17,1|6,3 |0,75|0,75|5,7 |20,4/08 |06 |06 |O6 |O,7 [O,7 0,85

13 140 |93 |28 |1,7 |171]14,0/0,» |08 |06 O,/ |08 |06 |08

14 1128|7,3 |41 |08 [19,3]65 |08 |06 |06 |06 |08 |08 |08

15 |14,5/145/10,0(41 (/5 |28 |0,7 |08 |08 |08 |O,7 |08 |08

IIpakTHyeckoe 3anaTHE NeS
Tema 3anamua Pacuyer npeaoxpaHuresiei

Ilens 3anamus. TlpnoOpecT HABBIKU pacyéTa TUTABKOW BCTABKH MPEAOXPAHUTENICH B IICTISX
3aIUTHI JIEKTPUUECKUX CETEH.
AKmyansHocms mempl. MAPOKO MPUMEHSIETCS IPU PEIICHUU MHOTUX MPUKJIAIHBIX 33]1a4.

Teopernyeckasi 4acThb.

Heo6xoauMo ompenenuTh pacdeTHYIO 3JEKTPUYECKYI0 Harpys3ky ydacTka (uexa) u
XapaKTePHBIX Y3JIOB CETH - IBYX CHJIOBBIX pacnpeaenuTenbHbix mkados (ILUP1 u I1IP2). B Tadn. 1.4
B COOTBETCTBUHU C BAPMAHTOM 3aJlaHMs YKa3aHbl HOMEpa 3JIEKTPOIPHEMHUKOB (MOTpeduTelnen),
kotopblie 3armuTanbl oT 1IIP1 u IIP2. B rpadax 4 u 5 Tabnuibl NpuBEACHBI pacyeTHBIC aKTUBHAS U
peaKkTUBHas Harpy3ku ocBelleHMs. B Tabn. 1.5 maercst kpaTkas XapakTepHCTHKa HOTpeOuTesnei
(HanMeHOBaHUe, yCTAaHOBJICHHAs: MOLTHOCTb) y4acTKa 1exa.

JUist WIUTIOCTpAalMY pacuyeTHbIE HArpy3KHU OIpeIesIeHbl 0 UCXOAHBIM AaHHBIM 0-ro BapHaHTa
tabin. 1.4; 1.5). Pacuer Harpy3ku BhINIOJIHEH B BujJe Tabmuiel 1.6. B mepBoil rpade ykasbiBatoTcs
HauMeHoBaHMA ceTeBbIX y310B (LLIP1, IIIP2, ocBeTnuTenbHas Harpy3ka) u Homepa I u3 tabmuns! 1.4
B COOTBETCTBUH C BapHAHTOM 3a/IaHUs, YKa3aHHBIM IIPETIOIaBaATEIIEM.
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HWcxonnple nanHbie

Tabmuma

. PacueTtHast ocBeTuTeNIbHAS
Howmepa norpebuTteneil, npucoeIMHEHHBIX K

Howmep CHJIOBOMY HIKady Harpysia

BapHUaHTa
IP1 1P2 Pp0, kBt Qp0, xBap

0 1-3, 11, 12,101 71-75 3,5 0,5
1 111-115 101-106 10,5 -
2 1,11,41.81, 101 12, 13,91, 62 28,8 4,6
3 21-26, 31-33 1-5,91 36,9 14,1
4 111-113,91,1, 21 61-63, 71, 76 54,2 12,3
5 101-103, 91, 92 81-86 9,5 -
6 7,14, 71-73 21-24, 47-49 8,0 -
Il 29-30, 41 1-4,11-13 21,5 7,9
8 4,6,8,9, 13 28, 32, 48, 61, 92 31,8 6,5
9 11-18 21-25, 94 4,5 1,1
10 5, 7-10 21,91, 102-104 3,9 -
11 2-4, 21-26 5,27,17,101 14,6 3,5
12 10, 11-13, 101 14-16, 91-92 21,8 5,6
13 6, 16, 26-30 31,41,61,71 15,1 2,8
14 14-18, 21-23 81-86, 93 3,6 1,2
15 7,8, 81, 93,101 6,21,41,51,71 5,9 2,3
16 9, 71-73, 104 7,11-14,51 7,8 1,9
17 12, 94, 103-106 1-3, 28-30 5,6 1,5
18 13, 84, 93, 102, 103 12,151, 26 3,9 -
19 19, 94, 101-105 3-5, 13-15 8,0 -
20 61-64, 71-76 77-80, 101, 91 11,5 -
21 51, 62, 72, 83, 93, 102 1-4, 19, 20, 30 18,1 4,9
22 30, 65-70 80, 85-90, 110 13,6 2,5
23 91, 92, 101-105 116-120, 11 4,5 -
24 2,15, 22, 38 1, 12-14, 35-37 7
25 4-6, 16-18 7-10, 101-104 6,5 1,5
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Tabmuma

UcxonHsle nanHble

Homepa YcTaHOBIEHHAS MOIIHOCTD .
. HaumeHnoBanue nmorpedurenci
norpeouTesnei CJAMHUYHOTO IMOTpeouTeNs, KBT
1-10 7 TokapHble CTaHKU
11-20 3 CBepauIbHbBIE CTAHKU
21-30 2,5 TounnbHOE 000pyIOBaHKE
31-40 10,5 [IITammoBOYHBIE TIPECCHI
41-50 14 CrporajibHbl€ CTaHKH
51-60 8,5 PeBonbBEpHBIC CTAaHKH
61-70 2,8 [IInmudoBanbHBIC CTAHKH
71-80 4,5 ®Dpe3epHbIe CTAaHKH
81-90 3,5 [Teun conpoTuBICHUS
91-100 4 xB-A CBapouHble TpaHCPOPMATOPHI
101-110 5 Hacocnl
111-120 1,5 Bentmistopsr

Bomnpocsl k codecenoBaHuIo:
1. Oxapaxrepusyiite tumsl snekrpoycranoBok ['TIIL, I'PII, TIL, PY.

2. Ilepeunciute BO3MOKHbBIE UCTOUHUKH MUTAHUS U MEJIKHUX, CPEAHUX U KPYIHBIX IPEIIPUSITHH.
3. TpeGoBaHus K ONpeneIeHUI0 HCTOYHUKOB IUTaHUS TIPOMBIIIUICHHBIX IPEAIIPUATHH.
4. IIpuHIMITEI TOCTPOCHUS CUCTEM HIIEKTPOCHAOKEHHUSI.

5. llepeuncnute criocoOs! pacnionoxkenus ['TII va mpenqnpusTuu.

IIpakTnueckoe 3ansaTne Ne6

Tema 3anamusa. Pacyer aBTOMaTHYECKUX BbIK/IIOYaTEIeH
Heab 3anaTusa. Hayuutbces pacuéry u no100py aBTOMaTHUECKUX BBIKJIIOUATENIEH B AIEKTPUUECKOM
CETH.
Axmyanbrhocmes mempl. IIPOKO MPUMEHSETCS TPU PEIIECHUH MHOTHX IPUKIIAIHBIX 3a/a4.

Teopernyeckasi 4acThb.

OCHOBHBIMH BUJAMM 3AIIUT IEKTPUUECKUX CETEN U DIEKTPOIIPUEMHHUKOB HAMPSKEHUEM 10
1 kB aBnsAIOTCS 3aIIUTHI OT NEPETPY3KH U TOKOB KOpoTKoro 3aMmbikanus (K3). 3ammura ot TokoB K3
JOJKHA OCYHIECTBIIATHCSA JUISl BCEX DJIEKTPUUECKHUX CETEU U AJIEKTPOIPUEMHUKOB.

B kadectBe amnmapaToB 3allUThl MPUMEHSIOTCS AaBTOMATHMYECKHE BBIKIIOYATEIN U
IIPEIOXPAaHUTEIH.

JIjig 3alMTHI AJIEKTPOABUraTeNIeld OT MEpPerpy3ku U OT TOKOB, BO3HUKAIOLIUX MpU OOpbIBE
OJTHOM U3 (a3, MPUMEHSIOTCS TaKXKe TEIUIOBbIE pejie MarHUTHBIX MyCKaTeNeH.

B rpade 2 npuBoasitcs naumenoanust I11 u3 Tabnuisl 1.5 B COOTBETCTBUU € MX HOMEpPAMHU.

B rpage 3 - konmuectBo D11 01MHAKOBOH MOIIHOCTH

B rpade 4 - HomuHanpHas ycTaHOBIIEHHAs MOIIHOCTH OAHOTO (enuHu4HOro) JI1.

B rpade 5 - cymMmMapHas HOMUHaJIbHasi MOIIHOCTb.
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B rpadax 6, 7 u 8 3anmchIBaioTCs CripaBOYHbIe AaHHbIe U3 Taba. 1.3. B uTorosoii ctpoke B

K - 2KuDy
148
rpade 6 yka3pIBaeTCs 3HAUCHUE TPYMIIOBOTO KOAPPHUIIUEHTA MCTIOIH30BAHUS ( 2Py ), B
tgo = Qv _ 2 Kupul9e
P >Kk,.p y
rpade 7 tgo ( cm ulH ) p B rpade 8 COOTBETCTBYIOUIUI €My COS(.

B rpadax 9 u 10 - coorBercTBeHHO 3HaueHUs kupH u kupHtg@ B UTOrOBBIX CTpOKax
MIPUBOSTCS CyMMbI 3TUX 3HAYEHUH.

B rpadax 11, 12, 13, 14, 15, 16 3anonaHsAOTCS TOJBKO WUTOTOBBIE CTpoku. B rpade 11
3Ha4YeHue, BbruucieHHoe mno 1.3. B rpade 12 ykasbiBaroTcs 3HaueHUs, NpuHATHIE 110 Tabmn. 1.1 wim
1.2.

B rpadax 13, 14, 15, 16 3Ha4eHUs, BEIYUCICHHBIE COOTBETCTBEHHO 10 BhIpakeHusM 1.1; 1.4
win 1.5 mm 1.6; 1.9.

Bonpocsl k codecenoBaHuIo:
1. Oxapakrepusyiitre Tunsl snekTpoycranoBok ['TIIL, I'PIL TTI, PY.

2. Ilepeunciute BO3MOKHbBIE UCTOUHUKH MUTAHUS U MEJIKHUX, CPEAHUX U KPYIHBIX IPEIIPUSITHH.
3. TpeGoBaHus K ONpeneNeHUI0 HCTOYHUKOB IUTAHUS IIPOMBILIUICHHBIX IPEATIPUATHH.
4. IIpyUHIHAIIBI TOCTPOSHUS CUCTEM DIIEKTPOCHAOKEHUSI.

5. llepeuncnute criocoOs! pacnionoxkerus [ TII va mpeqnpustuu.

IIpakTuyeckoe 3ansaTue Ne/
Tema 3anamusa. Pacuer MTUHUN dJIEKTponepeaay.
Llens 3anamusa. 1IpuobpecTy HaBBIKKU pacuéTa MapaMeTpoB JIMHHUM XKAJIEKTpoIrepeaay.
AKmyanbnocmy membpl. APOKO MPUMEHSETCS IPU PEILIEHNN MHOTUX MTPUKIIAIHBIX 3a]ad.

Teopernyeckasi 4acThb.

[Ipu onpenenenuu PH 111 MHOrOABUTaTENbHBIX IPUBOIOB YUUTHIBAIOTCS BCE OJTHOBPEMEHHO
paloTarolye MeKTPOBUTaTeNN JaHHOTO IPUBOJA.

Jliig anexTpoaBuraresneil ¢ mOBTOPHO-KPAaTKOBPEMEHHBIM PEKUMOM pabOThl UX HOMUHAJIbHAS
MOIITHOCTh MPUBOAMTCS K AnuTeabHoMy pexumy (IIB=100 %).

IIpn Bxmouenun opgHodasHoro Ol Ha (a3sHoe HampsyKEHHE OH YUHUTHIBaeTCs Kak
SKBUBAJICHTHBIN Tpex(daznplii D11 HOMUHATEHON MOIIIHOCTBIO

pH = 3pHO’ qH - 3(:IH.O’
I7le PH.0, H.O — aKTHBHAs U PEaKTHUBHAs MOLIHOCTHU ojiHO¢a3zHoro JI1.

[Ipu Bxmrouenun oxHodazHoro DIl Ha nuHEtHOe HampsHKEHHE OH YUYUTHIBACTCS Kak
SKBUBAIICHTHLIA DI HOMUHATBHONH MOIITHOCTBIO

P =v3Pyo; Oy =+30y0

[lpn wamuuum rpynnel onHodasHeix Oll, koTopsle pacnpeneneHsl 1o (azam ¢
HEpaBHOMEPHOCTHbIO He BbIIEe 15 % Mo OTHOmIEHMIO K O00mell MoImHOCTH (TpexdasHbIX U
onHoga3zubix DIl B rpyrne), OHU MOTYT OBbITh MPEJCTABIEHBI B pacueTe Kak SKBUBAJICHTHAs Ipymma
tpexdaszubix DI ¢ Toil e cyMMapHON HOMHUHAJIBHON MOIIHOCTBIO.

B cmydae T1peBbllIEHHS YKa3aHHOM HEPABHOMEPHOCTM HOMHMHAJIBHAs MOIIHOCTh
SKBUBAJICHTHOU rpymnmbl TpexdasHbix DIl mpuHuMaeTcss paBHOH TPOMHOMY 3HAYEHHMIO MOIIHOCTU
HauOoJiee 3arpy>kKeHHOH (ha3bl.
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K pacueTHOll akTMBHOW M pEaKTHBHOM MOIIHOCTH cwiIoBbIX OII Hampspkenuem 1o 1 kB
JOJKHBI OBITH IPU HEOOXOAUMOCTH 100aBJIEHbI pacueTHbIE OCBETUTENbHBIE HAarpy3ku Pp.o u Qp.o.

3HaueHUE TOKOBOW pacUeTHOW HArpy3KH, MO KOTOPOH BBIOMpAETCS CEUYCHHE JIMHUHU II0
JOMYCTUMOMY HarpeBy, OMPEIENSIETCS IO BBIPAXKEHUIO:

| _ S
p \/§U .
S, =P/ +Q/
p p p_ .
rac IMOJIHAA paCUYCTHAA MOIIHOCTD Yy3JIa HAIrpy3KH, KB-A.

Bomnpocel Kk codece10BaHUIO:
[IpousBectu pacuer 3amuThl 10 1 kKB cormacHo BapuaHTy npuiioxeHue 3
1. VYkaxure mnpuMeHsICMble HAMpPSKEHHs M OOOCHYHTE HMX BBIOOp C y4eToM OCOOEHHOCTEH

MPUCOCTMHEHUH, O0YCIIOBICHHBIX BETMYNHON MPEINPUSITHS U YCIOBUSIMH SHEPTOCUCTEM.
2. M3o0pa3ute y3mbl IPHCOCANHEHUS NPeANpUATHs K PY mojcTaHny S3HEProCHCTEMBI.
3. TlosicHuTe OCHOBHBIE MOHATHS HAJACKHOCTH, OTHOCSIIHECS K 3JICKTPOCHA0KEHHUIO.
4. OueHuTte BeNMWYMHY yliepOa 0T HU3KOT'O YPOBHS HAJAEKHOCTH.
5. [osicHUTE (PUINUECKUI CMBICI TEOPETHUECKOTO IIEHTPa DJEKTPUUECKUX HATPy30K W OINpPEeITUTe

MECTOIIOJIOKCHUE UCTOYHHKA ITUTAHUSA 11 HECKOJIBKUX Harpys3oK.

IIpakTuyeckoe 3ansiTue Ne8

Tema 3anamusa. Pacuer TpancopmMaTopoB U aBTOTPaHC(POPMATOPOB
Henab 3ansaTus. M3yuyuTh cXeMbI MOAKIIOUEHHUS TPaHC(HOPMATOPOB U aBTOTPAHCPOPMATOPOB, a
TaKXKeE an06pecn/I HAaBBbIKN HO}IC‘IéTa HNX OCHOBHBIX ITapaMETpPOB.
AKmyanbHocms mempl. MUPOKO TPUMEHSAETCS MPU PEIICHUHA MHOTUX MPUKIIAIHBIX 3a/1a4.

Teopernueckas 4acTb.

OCHOBHBIMHU BUJaMH 3aIIUT IEKTPUUECKUX CETEH U 3JIEKTPOIIPUEMHHUKOB HAMPSKEHUEM JI0
1 kB ABISIOTCA 3aLIUTHI OT MEPErpy3KH U TOKOB KOpoTkoro 3aMbikanus (K3). 3ammura ot Tokos K3
JIOJKHA OCYIIECTBIIATHCA JUISl BCEX DJIEKTPUUECKHUX CETEH U AJIEKTPONPUEMHUKOB.

B kadectBe amnmapaToB 3allUThl NPUMEHSIOTCS ABTOMAaTHYECKHE BBIKIIOYATEIN U
MIpeI0XPaHUTENH.

JUist 3alUThl 3JIEKTPOABUraTeIe OT Meperpy3ku U OT TOKOB, BO3HUKAIOUIMX MpPU OOpBIBE
OJIHOM U3 (a3, MPUMEHSIOTCS TaKXKe TETJIOBbIE PeJie MATHUTHBIX ITyCKaTele.

ITo McxonHBIM JaHHBIM TalJl. B COOTBETCTBUHM C BapMAaHTOM, 3aJlaHHBIM IpPEIoJiaBaTesieM,
OTIPENICTTUTh PACUCTHYIO Harpy3Ky MPOU3BOACTBEHHOTO y4acTKa, cuioBbiX mkacdon IIIP1 u IIIP2.
PacueTs! BBIOTHUTH B (hopMme Tadi

Bomnpocekl Kk codece10BaHUIO:
[IpouzBectu pacuert 3auuThl 10 1 kKB cormacHo BapuaHTy
1. VYkaxure npuMeHsIeMble HANPSKEHUS M OOOCHYHTE HMX BBIOOp C y4yeToM OCOOEHHOCTEH

MIPUCOEAMHEHUH, 00YCIIOBICHHBIX BEIMYMHOMN MPEATPHUATHS U YCIOBUSIMHU JHEPTOCUCTEM.
2. H3o00pa3uTte y3ibl IPUCOCAUHECHUS IPEANPUATHA K PY MOACTaHIIUN SHEPTOCUCTEMBI.

3. TlosicHHTE OCHOBHBIE MOHITUS HaaACKHOCTH, OTHOCAIIUECA K 3J'IeKTpOCHa6)K€HI/IIO.
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4. OueHuTte BeNWYHHY yliepOa OT HU3KOTO YPOBHS HAJIEKHOCTH.
5. [Nosicaute (pU3UYECKUI CMBICIT TEOPSTUYECKOTO LEHTPA AIICKTPUUSCKUX HATPY30K M OIMPEICITUTE

MCCTOIIOJIOXKCHUEC UCTOYHHKA TUTAHUA IJI1 HECKOJIBKUX HAI'PY30K.
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0T

Tabauma
JlaHHBIE JIJIs1 pacyeTa JIEKTPUUYSCKUX HArpy30K

Koaddumue DddexTuBHO g

o Homunansnas HT e 5 Pacuernas
= = | MOIIHOCTh, KBT g PEaKTUBHOM yucio JI1 = MOII[HOCTE <
= H = - MOIIHOCTU g )
Em arMEHOBaHNE ) omor | obuas = z ) = 5 - < 5
Z a |91 e O 3 _(ZPH) o = )
n & 2 | o3Il | Pu=n- = 2 n,=-=—"——  E>x . < 2 =
o = 5 > p g o N 3 B =S = = [ 3
= O 3 - 5 q . Z p S s = - =
5 e 1p H < 2 - & H S B o= S = E
= = = 3 & = 3 0O = E S 2
= 5 SE | 8l el 5|5 ¢ |E5 58 5| 8
T 8 ::d 2 = 8 2 | & N 2 & | 5% 88| E &
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
HIP
1-3 ToxkapHBbIit 3 7 21 0,14 0,5 1,73 {294 |50
11,12 CTaHOK 2 3 6 0,13 0,5 2 0,78 | 1,35
101 CBepiuibHbII 1 5 5 0,7 085 | 1,75 |1 2,17

CTaHOK 2 3,5

Hacoc 0,62
Hroro o 1IIP1 32 0,23 0,65 | 1,18 7,22 | 852 |5 1,65 119 (9,37 | 151 | 229
IP2
71-75 ®dpesepHbIii 5 45 22,5 0,12 0,5 1,73 | 2,7 4,68

CTaHOK 2
Hroro o 11IP2 22,5 0,12 0,5 1,73 | 2,7 468 |5 2,54 6,86 | 5,15 | 8,58 | 13,0

2
OcBeTuTeNnbHas Harpys3Ka
Htoro mo ygactky 54,5 0,18 0,6 1,33 [ 9,92 | 13,2 | 10 15 18,7 | 145 | 23,6 | 35,9
6 2 8
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IIpakTuyeckoe 3ansaTue Ne9

Tema 3anamua Pacyet neHTpa 3JIEKTPUYECKUX HATPY30K.

Hean 3ansaTus. [IpuoOpecTr HaBbIKK pacy€Ta OCHOBHBIX XapaKTEPUCTHK U IIapaMeTpOB LEHTpa
JNEKTPUYECKUX HArPY30K.
Axmyanvhocmey mempl. IIPOKO IPUMEHSAETCS IPU PELLIEHUN MHOTUX IIPUKJIAIHBIX 3ajad.

Teopernueckasi 4acTb

OCHOBHBIMY BUAAMH 3aLIUT JICKTPUUECKUX CETEH U MIEKTPOIPUEMHUKOB HAIPSKEHUEM
70 1 kB sIBISIOTCS 321U THI OT IEPErpy3KU U TOKOB KOPOTKOro 3ambikaHusl (K3). 3amura oT TOKOB
K3 nomxHa ocylecTBIsATECS A1 BCEX IIEKTPUUECKUX CETEN U 2JIEKTPOIIPUEMHHUKOB.

B kauecTtBe ammaparoB 3alMTHl MPUMEHSIIOTCS aBTOMATHMUECKHUE BBIKJIIOYATEIH U
IIPEIOXPaHUTEIIH.

Jli1s 3a1MThI 3JEKTPOJBUTATEIEH OT NEPErpy3KH U OT TOKOB, BOSHUKAIOUIUX IIPU 0OpbIBE
OJIHOM U3 (a3, IPUMEHSIOTCS TaK)Ke TEIUIOBbIE Pejie MarHUTHBIX ITyCKaTEeNIeH.

Bobi6op anmapatoB 3amuThl (MpeAOXpaHUTENEl, aBTOMATOB) BBIMOJIHSETCS C Y4ETOM
CJICAYIOIIMX OCHOBHBIX TPEOOBaHMIA:

HomuHanbHbIi TOK U HanpsbKEHUE arapara 3aliuThl JOJKHbBI COOTBETCTBOBATD
pacuyeTHOMY JAJIMTEIBHOMY TOKY M HAIIPSDKEHUIO AJIEKTPUYECKON LIETIH.

HomunanbHble TOKM pacuenuTesell aBTOMaTUYECKUX BBIKIIOYATEIEH U IUIaBKUX
BCTaBOK IpeJOXpaHuTeNel HeoOXO0AUMO BHIOMPATh MO BO3MOXKHOCTH MEHBIIUMH I10
JUINTEIbHBIM pAacue€THbIM TOKaM C OKpyIJeHHeM 0 Ouswkaiimero OoJblIero
CTaHIapTHOI'O 3HAYEHUS.

Anmapatsl 3alUThl HE JOJDKHBI OTKJIHOYAaTh YCTAHOBKY IPHU KPaTKOBPEMEHHBIX
neperpys3Kkax, BO3HUKAIOIIUX B YCIOBUSX HOPMaJIbHOW pabOThl, HAIPUMEp, MPU IyCKax
BJIEKTPOJIBUTATENECH.

Bpewms nelicTBUs anmapaToB 3allUT JOKHO OBITh MO BO3MOKHOCTH MEHBIIUM U
JOJKHA OBITH OOecrieyeHa CeIeKTUBHOCTh (M30MpPaTeIbHOCTh) ACUCTBUS 3alllUThl MPH
IIOCJIEI0BATEIBLHOM PACIIONIOKEHHUH aIllIapaToOB 3alIUT B dJIEKTPUUYECKOM LIETIH.

Tok 3amuTHOrO anmapara (HOMUHaIbHBINA TOK IUJIaBKOW BCTaBKH, HOMHHAJIbHbII
TOK WJIM TOK CpabaThIBaHUS pacCLENUTeNs aBTOMaTa) JOJDKEH OBITh COINIAaCOBaH C
JOTTYCTUMBIM TOKOM 3aIIUIIIAEMOT0 POBOIHUKA.

AnmnapaTbl 3aIllIMThl JTOJDKHBI 00€CreunBaTh HaJIe)KHOE OTKIIOUYEHHE B KOHILE
3alMIIAaeMOro yJyacTka JIByX- M Tpexdasueix K3 mpu Bcex Bumax pexuma pabOThI
HelTpanu cereit, a Takoke ogHO(da3HbIX K3 B ceTsIX ¢ riryxo3a3eMiIeHHON HEUTPaJIbIO.

Hanexnoe orkmrouenue TokoB K3 B cetn HanpsnkeHuem o 1 kB obecnieunBaercs B ToM

cilydae, €ciIM OTHOIIEHHWE HauMEHbIIero oaHopa3Horo pacuetHoro Toka K3 ( IK3) K
HOMMHAJIBHOMY TOKY IUIaBKOM BcTaBkM mpenoxpanutens (IH.BcT) wuium pacuenurens
aBTOMAaTHYEeCKOTro BhIKItoUarens (IH.p), mmeromiero o0paTHO3aBUCUMYIO OT TOKA XapaKTEPUCTUKY
Oyzner He MeHee 3, a BO B3pBIBOOIIACHBIX 30HAX COOTBETCTBEHHO:

—IK3 > 4, —IK3 >6

I H.BCT IH.p (2 1)
IIpn 3ammre ceredl AaBTOMATUYECKUMHU  BBIKIIOYATEISIMH, HMEIOIIUMHU  TOJIBKO
AIIEKTPOMArHUTHBIA paclenuTeNb (OTCeUKy), JUIsi aBTOMATOB C HOMUHAJIBHBIM TOKOM 70 100 A

KpaTHOCTh ToKa K3 OTHOCHTENbHO YCTaBKM TOKa MIHOBEHHOro cpabatbiBanus (Icp.p) momkHa
OBITE He MeHee 1,4, a 11 aBTOMAaTOB ¢ HOMUHAJILHBEIM TOKOM Oojiee 100 A — He menee 1,25.
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OpHako, B CeTsAX, 3allUIIAeMbIX TOJBKO OT TOKoB K3 (He TpeOyromux 3amuThl OT
Heperpy3ku), 3a UCKIIOUYCHUEM IPOTSKEHHBIX CETEH, JOIMYCKAeTCs HE BBINOJHATh pacueTHOMH
IPOBEPKH KpaTHOCTH TOKOB K3 K TOKaM 3alUTHBIX anmnapaToB, €CIIM 00ECIIEYSHO COTTIACOBAHUE
3alIMUTHOTO anmnapaTa ¢ J0MYCTUMbBIM TOKOM 3aIlMIIAeMOro IPOBOIHUKA.

Teopernueckasi 4acThb.

Ilpu onpenenenun PH Ans  MHOrOJBUIATENbHBIX IPUBOJOB YYMUTBHIBAIOTCS BCE
OJTHOBPEMEHHO pabOoTaloLIHe MIEKTPOABUTaTENN JTAHHOTO IIPUBO/IA.

JUis  snexkTponaBUrarened ¢ MOBTOPHO-KPATKOBPEMEHHBIM PEXHMOM paboThl  HMX
HOMUHaJIbHAs! MOIIIHOCTh MPUBOAUTCS K JyutenbHoMy pexumy (IIB=100 %).

[Tpu Brmtouenun onHopazHoro OII Ha (a3Hoe HampsyKeHHE OH YYHUTBIBAETCS Kak
SKBUBAICHTHBIN Tpex(dazupiii 11 HOMUHATBHON MOIIHOCTBHIO

Pu=3Puo, Uy =300
'€ PH.O, (H.O — aKTHBHAad U PCaKTUBHAA MOIIHOCTHU O,Z[HO(i)aSHOFO OIl.

[Tpu Brumtouennn oxnodaznoro DIl Ha JHMHEHHOE HANpSHKEHHWE OH YYMTHIBACTCS Kak
SKBUBAJIEHTHBIN D1 HOMUHAIBHOI MOILHOCTBIO

Py =V3P,0; U, =30,

[Mlpu wammumu rpymnmsl oxHodasHeix JII, KoTOphle pacmpeneneHsl 1o ¢azam ¢
HEPAaBHOMEPHOCThIO HE BbImE 15 % Mo OTHOWIEHWIO K O0med MouHOCTH (Tpex(das3HbIX Hu
onHodasueix DIl B rpymme), OoHM MOTYT OBITh MPEACTABICHBI B pacdyere KaKk SKBHBAJICHTHAsS
rpynna Tpexdaszusix JI1 ¢ Toil ke cyMMapHOU HOMHHAIEHOW MOIIHOCTBIO.

B cnywyae mpeBbllIeHMS YKa3aHHOM HEPaBHOMEPHOCTH HOMMHAJIBHAs MOIIHOCTH
SKBUBAJICHTHOU rpymnmbl Tpexdaszubix D11 mpruHUMaeTcs paBHOM TPOMHOMY 3HAUEHUIO MOIITHOCTHU
HauboJee 3arpyKeHHOU (asbl.

K pacueTHO#l aKkTUBHOW M peakTUBHON MOIIHOCTU cuioBbIX DIl Hampsokenuem go 1 kB
JIOJKHBI OBITH TPU HEOOXOJUMOCTH J00aBJIEHbI pacueTHbIE OCBETHTENbHbIE Harpy3ku Pp.o u
Qp.o.

3HavyeHHEe TOKOBOW pacdyeTHOW HArpy3KH, MO KOTOPOW BHIOMpaeTcs CeYeHUE JIMHHUH T10
JIOITyCTUMOMY HarpeBy, OMPEEseTCsl IO BBIPAKEHUIO:

| _ >
"V,
Sp= sz +QI§
rae — IIOJIHASI pacyeTHask MOIIHOCTD y3J1a Harpy3ku, KB-A.

Bonpocsl k codece0BaHUIO:
[IpousBectu pacuer 3amuThl 10 1 kB
1. VYkaxuTe NpuMeHsieMbIe HAMPsHKEHUS B 000CHYITE UX BBIOOP C y4eTOM 0coOeHHOCTE!

NPUCOCTUHEHUH, OOYCIIOBIEHHBIX BEJIMYMHONW TPEANPUATHS U YCIOBUSAMHU
JHEPrOCHCTEM.
2. M300pa3ute y31bl IPUCOCTUHEHUS IPEANPUATHS K PY mojcTaHIMM SHEPTOCHCTEMBI.
3. TlosicHuTe OCHOBHBIE OHATHUS HAJISKHOCTH, OTHOCSIIUECS K SJIEKTPOCHAOKEHHIO.
4. OueHHTE BeIUYMHY yIIepOa OT HU3KOTO YPOBHS HAJEKHOCTH.
5. [losicauTe Qu3nYecKuil CMBICT TEOPETUYECKOTO IEHTpPa AIEKTPUUYECKUX HArpy30K U

OonpeaACIINTE MECTOIOJIOKCHUE NCTOYHUKA ITUTAHUA IJI1 HECKOJIBKUX HAarpysok.

5.Y4eOHo-MeToanuecKoe U NHHOPMAIMOHHOE 00eCTIeYeHHE TUCITUTLINHBI
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5.1 IlepeyeHb OCHOBHOM ¥ JOTIOJIHUTEIBHOMN JIUTEPATypbl, HEOOXOAUMOM 11 OCBOCHHUS
JUCLUIUIAHEI

1. I'yxos H. I1. , OnbxoBckuit B. 4. , [1aBmrouenko [. A. CucteMbl 31eKTPOCHAOKEHUS:
yuebnuk/ ['yxoB H. I1. , OnbxoBckuii B. fI. , ITaBmouenko J[. A. HoBocubupcek: HI'TY, 2015.—
262 c. Pexxum nocryma: http://biblioclub.ru/index.php?page=book _view_red&book id=438343

2. Cokonosa, E.M. DnexTpuueckoe U 31eKTpOMEXaHNYECKOE 000PYAOBAHHUE.
OO0menpoMBIIIICHHBIE MEXaHU3MbI U ObITOBas TexHuka : yaeOnuk/E,M. Cokonosa. - 9-¢ uzs.,
ucnp.-M.: Axkanemus, 2014. - 224 c.

3. CmupHOB, 10. A. ®u3nyeckne OCHOBBI AJIEKTPOTEXHHUKH : yueO, mocooue / FO.A. CMUpHOB,
C,B. Cokomnos, E.B. Turos. - 2-e u3zn., uctp. - CII6. : Jlaas, 2013. - 560 c. - (YueOHUKY AJIs BY-
30B. CnienmanbHas ureparypa). - bubnuorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4. AxumoBa, H. A. MoHTaX, TeXHUYECKas IKCILUTyaTalus U PEMOHT JJIEKTPUIECKOTO U
3JIEKTPOMEXaHHIECKOro ooopyaoBanus : yueoOnuk / H.A. Akumona, H.®. Korenenen, H.H.
Centiopuxud ; noj pen. H.®. Korenenua. - 10—e uza., ucnp. - M. : Axkanemus, 2013. - 304 c. -
[Tpun.: c. 284-295. - bubauorp.. c. 296.

5.2.IlepeueHp  y4eOHO-METOJAMYECKOTO OOCCIEUYCHHS] CAMOCTOSTEIBHOM  pabOThI
00y4aroImuXxcst MO JUCIUTUINHE
1. MeTOZII/ILIGCKI/IC PEKOMCHAAIWH AJIA IOATOTOBKU K NPAKTUYCCKUM 3aHATUAM.
2. Meronnveckne peKOMEH ALK TI0 OPTaHU3aIlUH CAMOCTOSATEIBHON pabOThI CTYICHTOB.
3. Meroanueckue peKOMEH Ialluu 10 BbINOJIHEHUIO KOHTPOJIbHOU PadOThI.
4. MetoauyecKkre peKOMEH/IAIUH 110 BBITIOJIHEHHUIO JIA00OPATOPHBIX PadOT.

5.3.Ilepeuens pecypcoB HHPOPMALMOHHO-TEICKOMMYHHKAIIHOHHOMN ceTn MHTepHeT,
HEOOXOIMMBIX ISl OCBOCHHS TUCIIUTIITHHBI
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas 6ubinoTeka oHmaiH"
2. http://www.iprbookshop.ru/ - Dnexkrponto- 6ubnmoreunas cucrema IPRbooks
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MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykazaHus
10 BBIMOJIHEHUIO JIA0OPATOPHBIX pabOT
no pucaumnnie «QJIEKTPOCHABXEHUE
JUISL CTYJIEHTOB HAIlpaBJICHUSI IOATOTOBKHU
13.03.02 DnexTposHepreTuKa U ANEKTPOTEXHUKA

ITsaturopck 2025 r.
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M A 0N e

4.3.

4.4

4.5

5.2

5.3

Conepxanue

BBenenue

Llenp 1 3a1a4M U3yYEHUSI TUCIUILTHHEI
OO6opynoBaHue U MaTepUalIbl
HaumenoBanue nabopatopHbIX padboT

Coneprkanue 1a00paTopHBIX PaboT

JlaGopatopnast pabGora Nel PacyeTHble JJIeKTPUYeCKHe HArpy3KH
norpeouTesield, 3JeMEHTOB M KOMMYTAIHMOHHBIX Y3JI0B. Harpysounas
CIOCOOHOCTH U BBIOOP MapaMeTpOB OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS.
JlaGopaTtopHnast pabota Ne2 Tumsbl cxeM pacnpeeuTeIbHbIX 3JIEKTPOceTeH 10
u Bbime 1000 B, pe:xxumbl padorbl. KoMneHcalus peakTHUBHOM MOIIHOCTU U
peryIupoBaHHE HANPSHKCHUS B CUCTEME DJICKTPOCHA0KEHHUS MPOMBIIUIEHHOTO
TIPEITPHUSTHSL.

Jlabopatopnasi pabora Ne3 Ilonsitue pacyeTHOW HArpy3ku. MeToauka
(opMUpOBaHHUS BeJUYMHBI pacuyeTHO HArpy3ku. OTKIOHEHUS HAPSHKCHUS,
pa3Max U3MEHEHUN HampshKeHUs, (pIukep, HeCHHYCOUAABHOCTh U HECUMMETPHS
HanpspKEHUM B paclpeieIuTeNIbTHRIX dJIeKTpuueckux cersx 10-0,4 kB
Jlaboparopuas pabdora Ne 4 TeXHHKO-IKOHOMHYECKHE XAPAKTEPUCTUKH
napaMeTpoB pe:KMMOB U UX onTuMH3anus. VccienoBanue v peryiupoBaHue
YPOBHEHN HAMPSKEHUS B MPOMBIIUICHHBIX JIEKTPOCETSX.

JlaGopaTtopnast pabota Ne5 Biinsinue peskuMa HeHTPaJIM HA XapaKTePUCTHKH
KAa4ecTBa JJIeKTPUYECKOI CXeMBbl.

HccnenoBanue moMex 1o JMEKTPONUTAHUIO B IPOMBIIIJIEHHBIX 3JIEKTPOCETSX.
Y4ebHO-MeToin4Yeckoe U HH(POPMAIIMOHHOE 00ecrieueHNe TUCIUILIMHBI

[lepeueHr OCHOBHOM U JIOMOJHUTENILHOM JHUTEpaTypbl, HEOOXOIUMOM st
OCBOCHMS AUCIUIUIMHBI

[Tepeyenb y4eOHO-METOAMYECKOTO OOECIEYEHUs] CaMOCTOSTEIbHOM paboThI
o0yyaromuxcst Mo JUCUUIUINHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu MHTepHeT,

H€06XOI[I/IMBIX JJIs1 OCBOCHUS JUCHUITIIMHBI
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Bsenenue

JIabopaTtopHble 3aHATHA CO3JAIOT ONTUMAJbHbIE JUJAKTUYECKHE YCIOBMS  JAJIS
JEATEIIBHOCTHOIO OCBOEHUS CTYIEHTaMH COIEP)KAHUS U METOOJIOTMU U3y4aeMOW JUCLUTIIIMHBI
«QJIEKTPOCHA0XKEHUE», HCIONb30BaHUE CHEIHUAIBHOIO J1a0OpaTopHOro O0O0OpYHOBaHUS U
TEXHUYECKUX cpencTB. JlabopaTopHble 3aHATHS 3aHUMAIOT MPEUMYLIECTBEHHOE MECTO IpH
U3y4eHHH o01enpodecCHOHAIBHBIX U IPOGECCHOHATIBHBIX JUCIUIUIMH. JJabopaTopHbIe 3aHATHS
IPOBOJATCS C LIENbIO BEIPAOOTKH MPAKTUYECKUX YMEHUH U NMPUOOPETEHHs HABBIKOB B PELICHUU
3aja4, OTPadOTKU yIPaXHEHUH, BHIIOJHEHUN YEPTEXKEH, IPOU3BOJICTBE PACYETOB H T.II.

Lenpto 1a0OpaTOpHBIX 3aHATHH SBIsETCS (OPMHPOBAHWE TPAKTHUECKUX YMEHUH —
npoeCcCHOHATBHBIX (BBIIOJHATH OIpEAeIEHHbIE JeHCTBUSA, oOmepanuy, HeoOXOAUMbIE B
HOCHEayIOWEeM B MpO(ecCHOHAIBHOW JEATeNbHOCTH) WM y4eOHBIX, HEOOXOIUMBIX B
nocieaAyroumeil yueOHol NeATeNbHOCTH IO o0uenpodecCHOHaNbHBIM U NPOPECCHOHATbHBIM
JUCLIUIINHAM.

bubnuorpaduyecknii CIUCOK COAEPKUT CBEIEHUs O CHPAaBOYHOM JHMTEpaTrype U

JOITOJIHUTCIIbHBIX U3JaHUAX, H606XO,I[I/IMBIX JJIA er'Iy6J'IeHH01"0 N3YUCHUA OTHCJIbHBIX BOIIPOCOB.
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1. Ilenb u 3a0auu uszyueHus OucCyunIuHsl

[lenb MUCHUILINHEL ABIIAETCS

- (hopMupoBaHHE y CTYACHTOB CHUCTEMAaTHYECKUX 3HAHUH MO BONPOCAM HPOCKTHPOBAHUSA U
9KCIULyaTallud KOMIUIEKCHBIX CHUCTEM 3JIEKTPOCHA0XKEHUS TOpOJOB U INPOMBIIUIEHHBIX HpPE.-
HIPUATUH.

3ama4aMy JUCLUIUIMHBI SABJIETCS:

- OIIPEACIIATH BEJIMYMHBI PACUETHBIX HAIrPY30K,

- IPOEKTHPOBaTb Ha BapUAHTHOW OCHOBE CXEMBbl JJIEKTPOCHAOKEHUS MPOMBIIUIEHHBIX
IPEANPUATHI U TOPOIOB;

- paccunThIBaTh IApaMETPbl PEXHMMA CETU U OIpPENCICHUEM II0Ka3aTeleil KadecTBa JJIEK-
TPOHEPIUU B €€ PACUETHBIX y3JIaX.

2. Obopyoosanue u mamepuanni

AnmnapatrHble cpeicTBa: IEPEHOCHON HOYTOYK, TPOEKTOP, JOCKAa MAarHUTHO-MapKepHasl.
VYyeOHast ayauTopus AJis MPOBEAEHUS YUEOHBIX 3aHATHUH, OCHalleHa 00OpylI0BaHUEM U

TCXHUYCCKUMU CPCACTBAMU O6y‘~ICHI/I$I.

3. HaumeHnoBaHue J1abopaTopHBIX padoT
s ouHO-3204HOM (OpMBI OOYYEeHHs] TMPEAYCMOTPEHBI ClEAyIoIrue J1abopaTopHbIE

pabotel: JlaboparopHast pabora Ne2. PacueTHble 3JjieKTpuYecKHe HArpy3Ku IOTpeduTeJIei,
3J1eMeHTOB M KOMMYTALMOHHBIX Y3JI0B — 2 yaca, JlaboparopHast padora Ne4. Tumbl cxem
pacnpenenuTeNbHbIX eKkTpocereil 10 W Bbhime 1000 B, pexmmbr padorsl [lomydenne

HaBBIKOB — 2 4Jaca.

N3 aux
Ne Temnbl HanmeHnoBanue TeM IUCLUIUIMHBL, UX KPAaTKOE O0bem MpaKTUYECKast
IV CITATIIMHEI coiepKaHue JacoB MMOATOTOBKA,
4acoB

5 cemecTp

Jlabopatopnas pabora Nel PacuerHble
JJIeKTPHYECKHE HArpy3KH NOTpeduTeei,

1 3JIECMEHTOB H KOMMYTAalMOHHBLIX Y3JI0B. 4 .
Harpysounass = cmocobHOCT, M BBIOOp
apaMeTpoB OCHOBHOTO
ANEKTPOOOOPYIOBAHMUSL.

JlaGoparopHast pabGora Ne2 Tumbl cxem
pacnpeleUTeJbHBIX JJeKTpoceTell 10 u
Boime 1000 B, pexumbl  paldoThI.

2 Kommnencarusi peakTUBHOM  MOIIHOCTH U 4 —
pPETYJIMPOBAaHWE HANPSDKCHUS B CHCTEME
ANEKTPOCHAOKCHHUS MTPOMBIIIIIICHHOTO
MPEeANPUSITHSL.
Jlabopatopnas  pabora  Ne3  IlonsiTme
3 pacuyeTHo HAIPYy3KH. Metoauxka 4 -

¢dopMupoBaHusT  BeJIMYHHBI  pacyeTHOil
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Harpy3ku. OTKJIOHEHUsI HANPSOHKEHUS, Pa3Max

U3MEHEHUN HaIlPsHKCHUS, ¢aukep,
HECHHYCOUJAIBHOCTh u HECUMMETpUS
HaIpsHKEHUN B pacipenenIuTeabTHBIX

anekTpudeckux cerax 10-0.4 kB

JlaGopatopnas pabora Ne 4 TexHuko-
IKOHOMHUYECKHE XapaKTePUCTHKH
4 MapaMeTpoB PeKMMOB U MX ONTHUMH3ALMS. 4 -
HccnenoBanre W peryiupoBaHHE ypOBHEH
HANPSOHKCHUS B TIPOMBIIIIICHHBIX 3JICKTPOCETSIX.

JlaboparopHast pabora Ne5 BimsiHue pe:kuma
HefiTpaJii Ha XapaKTePUCTHKH KavyecTBa

5 3J1eKTPHYECKOii CXeMBbl. 2 -
VccnenoBanne MOMeX MO SIEKTPOIHUTAHHIO B
IIPOMBIIIJICHHBIX 3JICKTPOCCTAX.

Wroro 3a 5 cemectp 18

HUroro 18 -

4.Copnep:xkanue JadopaToOpHBIX padoT

4.1. JlabopaTopHas padora Nel
Tema 3anamusn PacyeTHble JJIeKTPHYECKHe HArPy3KH MoOTpeOuTeseld, 3J1eMEHTOB U
KOMMYTAIHOHHBIX Y3JI0B. Harpy3ouHasi criocoOHOCTh U BBIOOp MapaMeTpoB
OCHOBHOT'0 3JIEKTPOOOOPY10BaHUSI.

lleflb 3aHAmuUA. HpI/IO6peCTI/I HaBBIKH BBIIIOJIHCHHUSA paCcdCTa 3JICKTPUIYCCKHUX HAIrpy30K B
SJICKTPOYCTAHOBKAX HAIPSAKCHUCM BBIILIC 1 xB MCTOAOM YIIOPAAOYCHHBIX AWArpaMM.

Teopernyeckas 4acTb

1.1. Harpy3ounas CIOCOOHOCTH u BEIOOD rapamMeTpoB OCHOBHOTO
AIIEKTPOOOOPYTOBAHUS.
1.2. Llens paboTh

N3yueHne KOHCTPYKIMU Ja00paTOPHOH YCTAaHOBKH, IPUHIUIA €€ paboThI U
napaMeTpoB MoaenupyeMslx eMenTos COIIII.

UccnenoBanune pexuma padotel momenupyemoit COIIIl Ha cyrouHom
MHTEpBaJle BpEMEHHU U OIpE/IeTICHUE TapaMEeTPOB PEKUMOB.

1.3. BBenenue

OcHOBHBIE HOMHHAJIbHBIE NapaMeTpbl MojaenupyeMbix siaemeHTtoB COIIII
npuBeneHbl B Tabm.l. Jlna TpexdasHbIXx CHIOBBIX TpaHChHOPMATOPOB B
MPAKTUYECKUX pacyeTax HCHOJB3YIOTCS CIEAYIOIMe MapaMeTpbl Ipu
3aMmenieHnn Tpanchopmaropa I' — 0Opa3HON OJHOTMHEHHOW >KBHBAJICHTHOU

CXEMOM:

U 1,U 5 (dasHble HaNpsOKEHHs, IPHUBEIECHHBIE K OJHON CTYIEHH
HAIIPs>KCHU A,

| 1 | , — TOKH IIEPBUYHOI 1 BTOPHUHOIi 0OMOTOK TpaHcopmaTopa;

| e |a — ] | p — TOK XO7IOCTOrO X0z TpaHchopMaTopa;

" Q

HaMarHm4imuBaHU,

X

— HWHAYKTHUBHAA COCTABJIAIOIIAA COHNPOTUBJICHUA BCTBU
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:Sh

r = —_— AKTUBHAasA COCTaBJIAKOIIIAA COIIPOTUBJICHUA BC€TBU
a
AP,
HaMaroHm4imuBaHU,
3 2
AP, 10° AP, U,
- - — AKTHUBHOC COIIPOTUBJICHUE

313 S§

tpanchopmaropa, Owm;

2
ot Ry

100

X = — WHAYKTHBHOE CONPOTHBIICHHE
| H

TpchqzopMaTopa, Owm;
AS=3I2R— j3I12X =AP_-K 2~ jAQ_K? _
I

Harpy3ouHble MOTepU B TpaHchopMaTope (K3 = — K03 dUIHCHT

Iy

3arpyskH), kBT;

AU = |2 R+ J I 5 X - [OTEpH HanpsHKEHUs B TpaHcpopmaTope, B.

O6opynoBanue

OcHoBHOM 0cO6EHHOCTBIO pexxuMoB padboTel COIII Ha ATUTENBHBIX HUKIAX
BpEMEHH (CYTKH, HEJENs, TOJl) SIBISIETCS UX U3MEHYMBOCTh, UTO OOYCIOBIEHO
M3MEHYMBOCTBIO 3JIEKTpUUYecKUX Harpy3ok. Pexxumer COIIII xapakrepusyrorcs
napameTpaMu JBYX TUIIOB: TEKYIIHE U MHTErpanbHble 3a Bpems / . K Texymum
rnapamMeTpaM OTHOCATCS 3HAYEHUE TOKOB, HANpPSHKEHUH, MOIIHOCTEW B y3Jax
CeTH, U3MEHsIoIMecs BO BpeMeHu. K MHTerpanbHbIM 3a Bpemss /| — cpeHue
3HAQUEHHUS] TOKOB, HANpsDKEHUH, MOIIHOCTEH, WX JUCIEpPCUU, TOTEepU
AJIEKTPOIHEPTUH U JIP.

Ha cytounsix wuwHTEpBajzax BpEMEHHM TEKYIIME 3HAYEHHUs I[apaMeTpOB
pexxumoB COIIII npunsATO NpencTaBiasTh B (OpMe CYTOUHBIX rpapuKoB (TOKa,
HamlpsDKEHWs, MOIIMHOCTH MW JIp.) WX OCPEAHEHHBIX 3HAYEeHUW Ha

MOCJIEI0BATEIbHBIX MHTEPBAJIAX 9 (9 =30 niu 60 mMun).
WHTerpanbHble apaMeTpbl, Hanpumep, Ul rpaduka Toka

1n 1n > 1n o 2 2
| ==31; 02="3(1,-1, P="212-12 =121 2,
cp ni=1| I ni i cp nt ! cP™ "o ¢p

rac n — YUCJIO UHTCPBAJIOB H B CYTOYHOM Fpa(bI/II(e TOKa,
|9 — CPCAHCKBAAPATUICCKOC 3HAYCHUC l"pa(bI/IKa TOKa.

HOTepI/I QJICKTPOOHCPIUHU B JIMHHUU C COITPOTUBIICHUCM R 3a BpEMs T .
n

AW =3|§pRT +302RT =0 33I7R.
1

[ToTepu 2J1eKTPOIHEPTHHU B TpaHcopmaTope 3a Bpems 1 :
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2 2

|
AW=AP T+ -%® | AP T+%LAP T=AP T+
XX IH K3 ||%| K3 XX
| 2
+0 3| | AP,

1\ 1y
14. (3amanue)

1.3.1. M3yunTh KOHCTPYKIMIO 1a00paTOpHO yCcTaHOBKH. Paccumrarh Bce
COIIPOTHBIICHUS SKBUBAJICHTHOW CXeMBI 115l TpaHcdopmaTopos T2 u T4.

1.3.2. TToArOTOBUTBCS K PErUCTpaAIK rPaUKOB aKTUBHBIX U PEAKTHBHBIX
Harpy3okK, 3aroTOBHThH Ta0J.3 B ABYX dK3eMIunsipax (s TpanchopmatopoB T2
u T4).

Tabnuua 3

Peructpanus u pacuer tekymux napamerpos pexkuma COIIII HanpsikeHue
CYTOYHOM MHTEpBajie BpeMeHHU 11 TpaHcopmaropa T2(T4)

[TokazaHus CYETUYUKOB I'pacduku Harpy3ku

AKTHBHOTO Peaktusnoro

Cpennee 3HaueHue
CpenHekBaapaTUIeCKOe OTKIOHEHUE

1.3.3. TloaroToBuTh yCTAaHOBKY M CAMONUIIYHIMM HpuOOp A perucTpanu TEKYIIUX
napamMeTpoB pexuma padboTel momenupyemor COIIIl Ha cyTouyHOM UWHTEpBaje BPEMEHH;

BKJIIOUUTH TpaHchopmaTop T4, 00001eHHYIO HATPy3Ky Slﬂa muHax 10,5 kB I'TIT, cuaxpoHHBIH

3JICKTPOJIBUTATENb; OTKIIOUUTE TpaHnchopmarop T3, konaercaropusie 6atapen bK1, BK2 n BK3,
a Taxoke cuioBoi putetp OKY; ycranosuts PITH tpanchopmartopa T2 u [1bB tpanchopmaTopa
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T4 B HyneBoe MoJI0KEHUE; MOATOTOBUTh K paboTe CaMOMUILYIIUNA MPUOOP U MOAKIIOUUTH €T0 C
MIOMOIIHIO COSTMHUTEIBHBIX TIPOBOJIOB K COOTBETCTBYIOIIEMY TpaHC(HOpMaTopy Toka (puc.2) ams
peructpanuu rpaduka Toka B Tpanchopmarope T4.

1.3.4. 3amycTuTh yCTaHOBKY HakatueM KHONKH »IlyCck» M Ipou3BECTH perucTpaunuio
rpadMKOB aKTHBHOM M PEaKTHMBHOM MOIIHOCTEH Harpy3ok TpaHcgopmaropoB T2 u T4 myrem
CUMTBIBaHUS U 3amucu B Taba.3 (rpadsl 2, 4) nmokazaHUil COOTBETCBYIOIIMX CUETUYUKOB. ['paduk
ToKa Tpanchopmaropa T4 3anmucarh ¢ MOMOIIBIO CAMOIUIIYILETO TPHOOpa.

Coneprxanue oTuyera

1.3.5. IIpousBectn pacyer rpaKkoB aKTMBHOM, PEAKTUBHOW W IOJHOW MOIIHOCTEH ITyTeM
YMHOXEHHS Pa3HOCTH MOKa3aHUI CUETYUKOB Ha COOTBETCTBYIOIINM MacITaOHbIH K03 pULeHT
(Tabmn.2). Paccumtarh cpeaHue 3HAUYEHUS U CpEIHEKBAJpaTHUYECKUE OTKJIOHEHHUs TIpadUKOB
Harpy3ku. Jlns T4 3Hauenus Ttoka (rpada 10) omnpenenuth pacyeTHBIM NyTeM WA IO
peructporpamme, pa3ouB ee Ha 24 paBHBIX MHTEpBaja, U3MEPUB CpeHEe 3HAUCHUE HA KaXKIOM
WHTEpBaJie JIMHEHKON (B MWUIMMETpax M YMHOXHB MX Ha COOTBETCTBYIOLIMI MacHITaOHBIHI
KoaduimeHT). {15 caMOKOHTPOJISE pEKOMEHAYETCS COTIOCTaBUTh MOJIyY€HHbIE 3HAYSHHSI TOKa CO
3HAUEHUSIMH, PACCUUTAHHBIMHU I10 TOJIHON MOIIHOCTH.

1.3.6. Paccuutath noTepu 3JEKTPOIHEPrUU 3a CyYTKUM B TpaHcopmaropax T2, T4 u B
Ka0enpHOW JMHHMM (B KHJIOBATT — Yacax M B MPOLEHTax). B BenmnynHe MOTEpPh BBIIEIHUTH
COCTABIIAIONLYI0, 00YCIOBICHHYIO HEPABHOMEPHOCTHIO TPaKOB HArPY30K.

1.3.7. OdopMuUTh OTUET 10 JIAOOPATOPHO PabOTE, KOTOPBIA JOJIKCH COACPIKATH:

- MHEMOCXEMY YCTaHOBKH, KPAaTKOE OMMCAHUE U TapaMeTPbl MOJIEIUPYEMBIX FIIEMEHTOB
tunoBou COIIII, nens paboTsr;

- pacueT CONpOTUBIECHUI SKBUBUIICHTHOH cxeMbl Tpanchopmaropos T2 u T4;

- pe3ynbTaThl PETUCTpPAllMM U pacdera rpadUKoB HArpy3KH M HMX I[apamMeTpoB s
tpanchopmatopoB T2 u T4 (Taba.3);

- rpaduxu Harpy3ok T2 uT4 (akTUBHOM, peaKTUBHOM, MOJHON MOITHOCTH U TOKA);

- pacueT morepb IEKTPoIHepruu B TpaHchopmartopax T2, T4 u B kabenbHON JTUHUH,
nuTaroiei Tpaachopmarop T4;

- oleHKy (B % K TOJMHBIM TMOTEpSIM) MOTEPh B YKA3aHHBIX JJIEMEHTaX CXEMBl,
00yCIIOBJIEHHBIX PEaKTUBHBIMH Harpy3KaMu;

- BBIBO/IbI 110 MOJYYEHHBIM pe3yjIbTaTaM paboThl.

15. [ToaroroBka k pabote

CamocTosTenbHas MOATr0TOBKA K JIabopaTOpHOU padoTe JOJIKHA BKIIOYATh:

- u3ydeHue Teoperuyeckoro warepuana kypca OCIIII mno pasmeny «Pexumsl
AIIEKTPONOTPEOICHHS IPOMBIIIEHHBIX IPEAIPUITUNY;

- BbInoaHenue n.1.3.1 u 1.3.2 3aganus.

1.6. KoHnTponbHbIe BOIPOCH

1.5.1. KakoBbl NpUYMHBI HM3MEHYMBOCTH MapaMETPOB PEXHUMOB pabOTHI
COIIII Bo Bpemenu?

1.5.2. Kakue notepu UMeroTcs B TpaHC(POPMATOpPaAX U OT YEro OHU 3aBUCAT?

1.5.3. Kak omnpeznensrorcs HOTEPH DJIEKTPOIHEPIUU B IMPOMBIIUIEHHBIX
NEKTPOCETAX ?

1.5.4. HepaBHOMEPHOCTb PEXHMMOB 3JIEKTPONOTPEOICHUSI OCIOXKHAET M YXYJIAeT paboTy
AJIEKpOdHEpreTuueckux cucreM. [louemy?

4.2. JlabopaTopHasi padora Ne2

Tema 3anamua Tunbl cxem pacnpeneuTeIbLHbIX djeKkTpoceTeii 10 u Boime 1000 B,
pexuMbl padoThl. KoMneHcanys peakTHBHON MOIIIHOCTH U PETYJIMPOBAHUE HAIIPSKEHUS B
CHUCTEME DJIEKTPOCHAOKEHHHUSI IPOMBIIIJIEHHOTO TIPEITPHUSTHS.

Iens 3anamusa. 1lproOpecT HaBBIKY BBITIOJHEHHSI pacueTa AJIEKTPUYECKUX Harpy30K B
AIIEKTPOYCTAaHOBKAaX HaIpsDKEHHEM BbIlIe 1 KB METO0M ynoOpsSA0YEHHBIX JUarpamMm.

Teopernueckas yacTb

KomneHcanust peakTMBHONH MOIIHOCTH M PEryJHMpOBaHHE HANpsHKEHUS B CHCTEME
AIIEKTPOCHAOKEHHUS IIPOMBIIIUIEHHOTO PEAPUSATHS.

2.1. Uenb paboTsl
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N3yuenne OCHOBHBIX WPUHIIMIIOB KOMIIGHCAllMM peakTuBHBIX Harpy3ok (KPH) B
npoMblnUIeHHBIX AekTpuueckux cerax (I19C). C asroit menbto B paboTe MNpeyCMOTPEHO:
BBIUMCJICHHE OOIIed MOIIHOCTH KoMmmeHcupyrommx ycrpoiictB (KVY) nmns mortpedurens,
peanu3anys pacueTHOr0 PEeKMMa PEaKTUBHOW MOIIHOCTH Ha JIAOOPaTOPHOW MOJEIH, OICHKA
BiustHusg KPH Ha pesxum HanpspkeHHst U pacdeT S3KOHOMUYECKOro 3¢ dexra.

2.2. Benenue

OOMeH peakTHBHOH MOIIHOCTBIO MEXKIy CHUCTEMOH 3JIEKTPOCHAOKEHHS HPEANpPUATHS U
anekTposHeprernyeckoil cucremoin (O9C) persnamentupoBad «lIpaBunamu 1oOJIB30BaHUs
AJICKTPUYECKON M TEIJIOBOM DHEPTUeii». Y CTaHOBJIEHHWE KOHKPETHBIX TPEOOBAaHUHA K PEXKHUMY
PEaKTUBHOM MOIITHOCTH KaXKJIOT0 U3 MPEANPUATUN OCYIIECTBIIACTCS MPHU €KETOAHOM 3aKITI0YSHUN
JIOTOBOpA Ha MOCTABKY 3JIEKTPOIHEPTUH OT 3JIEKTPOCHAOKaIOIIEel opranu3aiui. JKOHOMUYECKH

000CHOBaHHBIC BXOHbBIC peakTHBHBbIC MOIIHOCTU (Q 57 1 Q 72) 47\, 3a1aI0TCs IPEANPUATHEM

mubdepeHIIMPOBaHHO, B 3aBUCHUMOCTH OT MOTPeOJIsIeMON MOIIHOCTH M JIEKTPUYECKOU
YIaJeHHOCTU MPEANPUATUS OT OCHOBHBIX MCTOYHUKOB SHEPTUU (AJIEKTpOCTaHLMif). YncnoBbie
3HaueHus Q o; 1 Q 52 onmpenensoTcs B pe3ysibTaTe pacuyeToB ONTUMAJIbHBIX PEKUMOB PabOTHI
SHEPrOCUCTEMBI B IIEPHOIBI €€ MaKCUMaNbHBIX (Q »7) 1 MUHUMAaNBHBIX (Q 57) HATPY30K.

B pabote uccnenyercs y3en Harpy3Ku, cxeMa 3aMellieHHsi KOTOpOro roka3aHa Ha puc.7.

Cxema coziepkuT Tosibko oany u3 cekiuii ['TIIT (mpaByro cek1inio), MOCKOIbKY BTOpast YCIOBHO
cuMTaeTcsi aHajloruyHoil. I'panunia OanaHCOBON NPUHAAJIEKHOCTH HAXOJUTCS Ha YpPOBHE
BBICOKOBOJIBTHBIX BBOZIOB TpanchopmaTtopos I'TII1. Ha rpanuiie cBoASTCS KOHTPOJIBbHBIE OaTaHChI
AKTMBHOM M pEaKTMBHOM MOIIHOCTEH. KOHTpOIB OCYHIECTBISAETCS Ha IIOCIIEIO0BATEIbHBIX
MOJTy9acOBBIX HMHTEpBaJlaX BPEMEHHM NpPU IMOMOIIM CYETYUKOB HSHEPTUU C (PUKCHPOBAHHEM
MaKCUMYMOB WJIM TIpH [OMOIIM CIEHUAIBHBIX aBTOMAaTH3MPOBAHHBIX HH()OPMAIMOHHO-
U3MEPUTEIBHBIX CHCTEM.

B nabGopaTtopHoil  Momenu  MCTOYHMKAMM  PEAKTUBHOM  MOIIHOCTH  SIBJISIOTCA:
anekTposHepretuueckas cucrema (Q 57, Q »52), CHHXpOHHBIA 3nekTpoaBurareiab (Q o),
koHgeHcaropuble yctaHoBku bK1, BK2 nanpsokenuem 10 kB (Q x3) u BK3 nanpsbxkenuem 0,4 kB
(Q xu); moTpeduTeIsIMU — Hapry3ka Ha mmmHax 10,5 kB (Q 1) u Harpy3ka TII (Q 2).

Puc.7. Cxema 3amelieHus y3ia Harpy3Kku

HawnnydmmMm (onTUMalbHBIM) PEKUMOM KOMIIEHCAIIMHM PEAKTUBHBIX HATPY30K OYAET PeKuM,
COOTBETCTBYIOLIMI MMHUMAJIbHOW BEJTMUMHEE FOJJOBBIX PACUETHBIX 3aTPaT U yJOBIETBOPSIOIINI

TpeOOBaHUS DIIEKTPOIHEPTETUUECKOW cuctembl /4N, [l HaXOXIEHUsT STOTO pPEeKUMa
cocTaBiisieTcsl GYyHKIMS pacyeTHbIX 3aTpat (1eseBas (yHKIMS) U 3alUCBhIBAIOTCS OTPAaHUYEHUS
/4,5\,. OnTUMaIbHBIMH CUUTAIOTCA TAaKHE€ MOIIHOCTH KOMIIEHCHPYIOLIUX YCTPOMCTB, IHpPH

KOTOpBIX IeneBast (YHKIUS TPUHMMAaeT MUHUMAIbHOE 3Ha4eHHe B O00JacTU JOMYCTHMBIX
pemenuit. OG1acTh JOMYCTUMBIX PEUICHHM ONpeAeNsieTCs OTpaHUYCHUSIMHU, HAKJIAIbIBAEMBIMU Ha
MomHoctu KVY. Pacuer ontumansabix MomiHocteld KY, B onncanHo# Bbllle NOCTAHOBKE 33/1a4H,
MIPOU3BOAUTCS € IOMOLIBIO METOJ0B MaTEMaTUYECKOT O TPOTPaMMUPOBAHUS.

B naGopatopnoii yctanoBke moaenupyetcst He Bcsi [19C, a tonbko ['TIIT u ogHa 13 11EX0OBBIX
MOJICTAHITMH ¢ TUTAIONICH ee KabenpHOoM muHuel. Harpyska Q1 mpencrapiisier co0oit cyMMapHYO
PEaKTHBHYIO MOIIHOCTh. MOTpedisiemyto octanbHbIMU TII, 4KMCIO M MOIIHOCTH KOTOPHIX HE
u3BeCTHb. B aTux ycioBusx 3amauy onTumuzanuu pasmemieHus KY MoxHo pemats 6e3
MIPUMEHEHHUS ONITUMU3AIMOHHBIX METO0B, PA3/ICIUB €€ Ha JIBa dTala.

Oran nepsbiii. Pacemarpusaercst TIT (puc.8) u onpenensiercs Q xu

Puc.8. PacueTHas cxema 3amenieHus st

MEpPBOro dTana pacyeToB

s onpenenenus Q xx 3anuceiBaeTcs QYHKIUS TOJOBBIX pacquHHx 3aTpar.

2
#(Qun) = E - AKy - Quos +Cof ARIQu + 13 103( " Qe f | 1)

rae E — xo3pQUIMEHT OTYMCICHHM OT KaluTaJIOBIOXKEHUIH (HOPMATHBHBIE OTYHCIIEHUS,
OTUHUCIIEHHUS Ha JKCIUTyaTallul0 U BOCCTAHOBJIEHHE 00OpyaoBaHusi). UucineHHble 3HaYeHUs £
CIIeAyeT MPUHATH 10 yKa3aHHIo mpemnoaoBaress B npeaenax (0,2 — 0.4);

AKy+ — YnenbHas CTOMMOCTh KOHJIEHCATOPHBIX YCTAaHOBOK HH3KOro HampsbxeHus (150
py6/xBAp);

Co — ylnenbHas CTOMMOCTb IOTEPh AKTUBHON MOULIHOCTH (3aJaeTcsi IpPENoAOBaTEIEM B
npenenax ot 800 mo 1200 py6/xBT);
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AP- ynenpHbIE MOTEpU aKTUBHOM MOIIHOCTH B KOHACHCATOPHBIX YCTAHOBKAX HANpsKEHUS
(0,003 xBt/xBAp);

Rzr — npuBenenHoe k Hanpsokenuio 10 kB conporuBnenne Tpancdopmartopa nexosoi TII u
MUTAIOIIEH ero JIMHUU AJeKTporepenaun, OMm.

BennumHa 3TOr0 CONpOTUBIEHHS ONPEEIIeTCs 0 JaHHBIM Tabul. 1 onucanus 1abopaTopHOit
YCTaHOBKY;

U — cpennee Hanpspkenue Ha muHax [TIIT (10 kB);

Q2" — mnaumbosblmas peakTHBHAs MOIIHOCTh Harpyskd TpaHchopmaropa T4 B mepuon
MaKCHMaJbHOW AaKTUBHOM MOIIHOCTU HArpy3Kd SHEProcucTeMbl (sl ympouieHus padoTbl
cuurtaeM, uyTo Tpanchopmarop T3 oTkiroueH U B pacyeTrax He yuuThiBaercs). Onpeaensercs mno
rpaduky Harpy3ku T4, mnomydeHHomy B pabore Nel. Ilepomn wMakcumyma 3amaercs
MIPETOA0BATEIIEM.

AP, U?
R. —"k3

T 2

HT

rne APk3 — moTepu KOPOTKOTO 3aMbIKaHus B TpanchopmaTope, kBT (Tadin.1.1);
Sur — HOMHHAJIBHAS MOITHOCTH TpaHchopmaTopa, KBA;
Ro — yaenpHOE aKTHBHOE COTIPOTUBIICHUE JIMHUM JIeKTporiepeaadn, OM/Ku;
|- nnvHA TMHWK 3TIEKTpONepeIaun, KM.
MorHOCTh KOHICHCATOPHOM OaTapen ONpeeNnseTcs: U3 ypaBHEHHs

10°+R, -1 5.2

PaCLIeTHOG BI)Ipa)KeHI/IC UMECCT BU
0. —on_ EAK,+C AR,
Z'Co'RM

Oran BTopoil. Ha aTOM 3Tane paccmarpuBaercs 3ajjaua HaxX0KACHHS ONTUMAJIbHBIX 3HAU€HUHN
Q xg m Q » (puc.9). BennmunHa HEKOMIICHCHPOBAHHON MOIIIHOCTH, TEpeIaBaeMoil dYepes
tparcdopmarop T4, mokazana Ha cxeme Kak Q 7.

OyHKIMS TOIOBBIX PACUETHBIX 3aTpaT JJIsl 3TOr0 3Tara pacyeToB UMEET BUJ

3(Qka, Qo)=EA4Kp Q xp +Co'(4Pxp" Qxp +K1- Qo +K>2 - Qaz), py6/ron, (5.5)

rae E, C, — cM. Bbipaxenue (5.1);

AKp — ynenbHas CTOMMOCTh KOHJIEHCATOPHBIX Oarapeil BbICOKOro HampspkeHus (120
py0/kBAp);

Puc.9. PacueTHas cxema 3aMelIeHUS

IUISL BTOPOT'O 3TaIla PacyeTOB

APgp — ylenbHbIE NOTEPU aKTUBHOM MOIIHOCTH B KOHJIEHCATOPHBIX YCTAHOBKAaX BBICOKOTO
Hanpsokenus (0,002 kBt/kBAp);

K1, K2 — k03¢ uiiueHTsl, XapakTepu3yroliye NoTepu akTuBHOM MommHoctu B C/I, 3aBucsmue
ot Q, (K1= 0,011 xkB1/xBAp, K> = 0.00019 kB1/kBAp?).

@ynknusa Jlarpanxka

L (Qxs Qol)=3 (Qrs, Qo)+ AQ1"+Q1 —-Qs — Qxs- Qv), (5.6)

rae Q 1™ — peakTHBHAsE MOIIHOCTH Harpy3ku Ha muHax 10 kB T'TII B meprox MakCHMaIbHOR
aKTUBHOM MOIIHOCTH Harpy3ku 29C.

MomraocTtr Q ka1 Q o OIIPENEINAIOTCS pEIIeHHEM CUCTEMBI YpaBHEHHHA

oL

0Q

oL =0,57)
0Q,

U?.10° 5.4
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a_,

N3 (5.7) MOkHO MOTyYuTh BRIpaKEeHHE 115 pacuera Q k3, Q o B 0011EM BUIE:!

1 ( E-AK
Q

K2l C,
Quz =Q" +Q — Q5 —Q,. xBAp (5.9)

C nomomrsro (5.4), (5.8), (5.9) BeIUMCISAIOTCA HEOOXOIMMBIE YCTAaHOBJICHHBIC MOITHOCTH
KOHJICHCATOPHBIX OaTapeil u Hanbompiias peakTuBHas MOIIHOCTH CJ[. OTpunaTenbHble 3HAYCHUS
pacyYeTHBIX MOIIHOCTEH CBUICTEIHCTBYIOT 00 OTCYTCTBHM 3KOHOMHMYECKOHW IIE€JIeCO00pa3ZHOCTH
UCIIOJIb30BAaHUsl COOTBETCTBYIOIIETO MCTOYHMKA pPEAKTHMBHOW MOIIHOCTH. Ero 3HaueHue
NPUHUMAETCS. paBHBIM HYJ10. Bennuuna Q o He T0KHA MPEBBIIATH TOMYCTUMBIX 3HAUYSCHHUN 110
yclIoBUSIM HarpeBa craropa u poropa CJ/] ¢ ydyerom ero 3arpy3kud IO aKTUBHOM MOIIHOCTH.
[TpoBepka C/] mo ycinoBusM HarpeBa B 1JaOOpaTopHOU paboTe HE IPeTyCMOTPEHA.

O6opynoBanue

[Tonnoe wucnons3oBanue Bcex KVY skoHOMHMUECKHM OOOCHOBAaHO TOJIBKO B TEPHOJ
MakcuManbHOW Harpy3ku DOC. Ilpu cyliecTBEHHO H3MEHSIOIIEMCcs Trpaduke peakTUBHOMN
MOIIHOCTH Harpy3ku Tpedyercss perymupoBanne KY. B naboparopHoii ycTaHoBke
MPEeyCMOTPEHO PYYHOE AMCKPETHOE perynupoBanue Q o M aBTOMATHYECKOE PETyJIMpOBaHUE
KOHJEHCAaTOpHbIX Oarapeil. ['paduku perynupoBanuss Ky cTpositcs Ha OCHOBaHUU
ONTUMM3AIMOHHBIX pacueToB ¢ yueToM TpeboBanuit 23C (Qr7, Qn2). Perynuposanue KY nomxHo
o0ecrieunTh MHUHHUMAJbHBIE TOTEPU DIIEKTPOIHEPTUU U TpeOyemblli ypOBEeHb KauecTBa
HAPSDKEHUS.

Jl7isg OTHenbHOrO y37a HAarpy3KH, KOTOPBIN HCcleayeTcsl B JaHHON paboTe, ONTUMHU3ALUS HE
tpebyercs. I'paduku perymupoBanust KY B 3ToM citydae MOTYT OBITH TOCTPOEHBI 0€3 pacueToB.
OcHOBOH 17151 X MOCTPOEHHUS SABJSIOTCS rpadUKu peakTUBHOM Harpy3ku Ha mmHax 10 kB u 0,4
kB. [Ipu noctpoenuu rpagkoB peryaupoBaHus CIEAYeT yUECTh:

B4+ AP ;s —K1| Bapss)

1. B mepuon makcumanbHOW akTUBHOM MoIMHOCTH Harpy3ku 2OOC mnotpebieHue
PEaKTUBHOIN MOITHOCTH HE JOJIKHO MTPEBOCXOTUTH BEMINHY Q2.
2. B mepuon MUHUMaNBHON HAarpy3ku TMoTpeOisieMas peakKTHBHAST MOITHOCTH JOJKHA

OBITH MeHbIIIe, YeM Q72.

2.3. I[lopsa0K BBINOIHEHHS pabOThI

2.3.1. [lonyuuTs y npenoaoBaTes CAEAYIOIIYI0 HCXOIHYI0 HHPOPMALIHIO:

a) Qor, Qoz;

0) MHTEepBaJbl BPEMEHHU, COOTBETCTBYIOIIME MEPHUOaM MAaKCUMyMa U MUHUMYyMa aKTUBHOM
MOIIIHOCTU Harpy3ku 23C;

B) YAEIbHYIO CTOUMOCTh MOTEPh aKTUBHOM MoIIHOCTH Co

2.3.2. ITo dpopmynam (5.4), (5.8), (5.9) onpenenuts MmomuocTi KY (aBa stamna). [lonyueHHnsie
3HAUEHUSl OKPYINIMTHh 10 OMMXKalIIMX BO3MOXKHBIX BEJIMYMH, YKa3aHHBIX Ha MHEMOCXEME
1a00paTOPHON YCTAaHOBKH.

Mo1iHOCTh Harpy3KkHu B3sTh M0 TpaduKy, MOJIy4YeHHOMY B JJabopatopHoit pabote Nel, mpouyro
HEo0X0IUMYI0 HH(OpMALIHIO ClieAyeT B3ATh U3 Tao. 1.

2.3.3. IlpoBeputsr Oamanc peakTuBHOW MommHOocTH Ha muHax [TIII B wacel Makcumyma
akTuBHOM Harpy3ku DIC. B cimydae HE00X0IMMOCTH BBITOITHUTH KOPPEKTUPOBKY MoITHOCTeH KY
C LIENIBI0 0OecIieyeHus OanaHca.

2.3.4. TToctpouTh rpadMKy peryIupoBaHusl MOLITHOCTEH KOHIeHCATOpHBIX OaTapeit (Qxw, Qxs)
U cuHXpoHHoro asuratens (Qo). Ilpu noctpoennn rpaukoB peKoMeHayeTcss 00paTUTh BHUMaHHE
Ha TEXHUKO-3KOHOMUYECKHE XapaKTePUCTUKU U 3()(PeKTUBHOCTH pacnonaraembix KY.

2.3.5. IlpoBeputs Oananc peakTuBHOM MomHOCTH Ha muHax [ TIIT B yackl MUHMMYyMa aKTUBHOM
Harpy3ku 99C.

5.3.6. CoOparp cxeMy aBTOMaTH4yeckoro ympasieHus annandamum T2 (paGora Ne5) u
MOIITHOCTSIMM KOHJICHCATOPHBIX Oarapeil B COOTBETCTBUHM C MOCTPOCHHBIMH TpapuKaMu HUX
perynupoBanus. [IpuBectu 1abopaTopHyI0 MOJENb B UCXOAHOE paboyee COCTOSHUE (BKIIOYUTH
S1, T4, CH; otxmounts T3, BK1, BK2, BK3).

2.3.7. BximtounuTh 1a00paTOPHBIN CTEH] M BBIMTOJIHUTH CIIEAYIOIIEE:
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a) MO TIOKa3aHUSIM CUYETYUKOB 3amucarh TIpaduKH HW3MEHEHHUS aKTUBHOM M PEaKTHUBHOU
MOIIHOCTEW Harpy3ok TpancopmatopoB T2 u T4 ¢ yuetoMm pacuerHbix MomHOCcTed KY u ux
pEryJInpOBaHus;

6) 3anucarp ¢ nomomsio CII Hampspkenue Ha mumHax 0,4 kB TII ¢ yuerom peanuzanuu
MEPOTPHUATHIA IO UX YIy4IIeHUIO (cM. paboty Ned).

3anuch TpadUKOB HArpy30K U HANpsOHKEHWH (ML.»a» U »0») HEOOXOJUMO IMPOU3BOIUTH
OJIHOBPEMEHHO.

2.3.8. Iloctpouts rpaduku Harpysku (P u Q) ¢ yuetom KY u cpaBHHTH MX ¢ rpadukamu,
MOJTyYeHHBIMH B pabote Nel.

5.3.9. TlocTpouTh THCTOrPAaMMBbI, BBIYMCIUTH MATEeMATUYECKUE OXUIAHUS U JUCIEPCUH
HanpspkeHud Ha mumHax 10 m 0,4 kB ¢ ydyerom KPH. Ouenutes Biussnue KY Ha pexum
HANPSDKEHUs, CPAaBHUB MOJIyYE€HHBIE PE3YJIbTAaThl C COOTBETCTBYIOIIUMHU JaHHBIMU PaOoThI No4.

2.3.10. Onenuts 3xoHOMHYeckuit 3gdexr KPH Ha cyrouHOM HHTEpBajie BpeMEHH B KHJIOBATT-
yacax COKOHOMJICHHOW 3JeKTposHepruu. OneHKy 3(QeKxTa BHIIOIHUTH CPaBHEHHUEM IOTEpPb
sHepruu B TpaHcpopmaropax T2, T4 u kabenbHOW JUHUHU, BBIYUCICHHBIX B padore Nel mo
rpadukam Harpy3Kku, He yauTeiBaronM KY u moreps B T€X ke 3JeMEeHTax, HO ¢ yaeToM KY u ux
peryinupoBaHusl.

Conepsxanue oT4yera

2.3.11. OdopmuTth oT4eT 0 TAOOPATOPHOI paboTe, KOTOPHIN JOKEH COMEPIKATH:

a) TaOIMIy UCXOIHBIX JAHHBIX JUISl BBINOJIHEHUS paOOThl, BKJIIOYas 1apaMeTphbl, OTy4EHHbIE
y NpenoIoBaTes;

0) pacuet momtHocTel KY;

B) rpaduku perynupoBanus KVY;

r) rpadUKy aKTUBHOW U peakTUBHOMN MolHocTel Harpy3ku T2 u T4 ¢ yuerom KV

n) rpapuku u3MeHeHus HampsbkeHuit Ha muHax 0,4 kB TII, momydeHHble ¢ TOMOIIBIO
camonmuryuero Bojast™erpa CII;

€) rucTorpaMMbl HanpsbkeHui Ha muHax 0,4 kB TII;

) pacyeT IKOHOMHYECKOT0 3P heKTa;

3) BBIBO/JIBI 110 pe3yibTaTaM padoThI.

5.4. IlonroroBka k padore

B mpuecce nmoarotoBku k padbore HEOOXOJMMO O3HAKOMUTBHCS C €€ ONHCAHMEM, H3Y4UTh
PEKOMEH/I0BaHHYIO JINTEPATYpPy U COOTBETCTBYIOIIME pa3/esibl KOHCIEKTa JIEKIIMH. 3aroTOBUTH
OJIaHKM JUTs1 3aKMCH [TOKa3aHUN TpUOOPOB U MPOTyMaTh OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

2.5. KoHTpOJIbHBIE BOIPOCHI

2.5.1. JlaTh NIOHSATHE PEAKTUBHON MOIITHOCTH, TIOSICHUTH €€ (PU3UUECKHI CMBICII 1 OCOOCHHOCTH
B CPAaBHEHHH C aKTUBHOM.

2.5.2. Yem ompenenstoTcs NnpeieabHble 3HaU€HUsI PEaKTUBHOM MOIIHOCTH, KOTOPYIO MOKET
BBIJIaTh B CETh CUHXPOHHAs MallnHa?

2.5.3. JlaTb CpaBHMTEIbHYIO XapaKTEPUCTUKY HMCTOUYHOKOB PEAKTUBHOM MOIIHOCTH,
ucnoiabszyemsix B COIIIL.

2.5.4. Kakum 006pa3oM peakTHBHAsS MOIIHOCTbH BIUSIET HA PEKUM HAMPSHKEHUS dIIEKTPUIECKON
cetu?

2.5.5. TpeboBanus, npenbsaisgeMmble IIC K pexxumy peakTuBHOM MourHocTH COIIIL.

2.5.6. Kak oueHuBaeTcs SKOHOMHUYECKUH A(PQPEKT BHEIPEHUS DPACUETHOTO OMNTUMAIBHOTO
peKMMa KOMIIEHCAIIMHN Harpy30K MpeInpUsITH?

2.5.7. C xakol UENIpI0 BBIIOJHAETCS PETYJIUPOBAHNE MOIIHOCTEH KOMIIEHCUPYIOIIUX
YCTPOMCTB?

2.5.8. IlepeuncnuTh U NOACHUTH MPUHLUIIBI TOCTpOeHUSI rpadukoB perynupoBanus KY.

2.5.9. [loueMy BXOAHBIE pEAKTUBHBIE MOITHOCTH 3a/IAI0TCS MPEANPUATAEM UHAUBUTYATbHO?

2.5.10. Yto moHuMaeTcs 1ojJ ONTUMHU3aLNAEH peXuMa KOMIIEHCAIIMY PEaKTUBHBIX MOIIHOCTEN
Harpy3ok?

2.5.11. [losicHUTH penMyIlIecTBa U HEAOCTATKU UHANBUYATbHON KOMIIEHCAIIMM PEaKTUBHOMN
MOII[HOCTH.

4.3. JlabopaTopHas padoTa Ne3
Tema 3anamus OTKIOHESHUS HANPSDKEHUS, pa3Max U3MEHEHUH HaIpspKeHus!, (iukep,

HECHHYCOMJIAJIbHOCTh 1 HECUMMETPHS HAIIPSHKEHUH B PACIIPEICTUTEIbTHBIX MICKTPHICCKUX
cerax 10-0,4 kB
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Ienv 3anamusa. 1IpnoOpecTy HaBBIKU BBINOJIHEHHSI pacyeTa IEKTPUUECKUX Harpy30K B
AJIEKTPOYCTAaHOBKAX HaIpsDKEHUEM Bblle 1 kKB METOI0M yHOpsSA0YEHHBIX UarpamMm.

Teopetuueckas 4actb

OTKJIOHEHUS HAPsHKEHUS, pa3Max U3MEHEHUN HanpshKeHus, prukep, HECUHYCOMIAIbHOCTD U
HECUMMETPHSI HAIPSKEHU B pacipeeIuTeIbTHRIX dIeKTpuueckux cetsax 10-0,4 kB

. emp paboTsI

W3yunTh METOAUKY OLIEHKH YpPOBHEHW HANpsHKEHUS B CETH M CHOCOOBI MX YIydIIeHHs Ha
CYTOYHOM HHTEpBaje BPEMEHHU.

3.2. BBenenue

HmeroTcst BE OCHOBHBIE NPUYMHBI, OOYCIAaBIMBAIOMINE H3MEHUMBOCTh HAIPSDKEHUS B
DIIEKTPUUYECKUX CETAX: M3MEHUMBOCTh HArpy3oK, BBI3bIBAIONIAS HM3MEHYUBOCTh IIOTEPh
HANPSDKEHUS, U PETYJIIMPOBaHKE HAIIPSDKEHUS € LEIIBIO MOAIEP>KAaHUS €r0 B 3aJJaHHbIX Ipeesax.

YPOBHU HaNPSHKEHUS MPUHSATO OICHUBATH OTKIOHEHUSMU HAMPSKCHHUS] OT HOMUHAIBHOTO V
[1], KOoTOpBIEC TaKKE H3MEHYHUBBI BO BPEMEHU 110 YKA3aHHBIM BBIIIE PUIHHAM.

HawmnydmuM HanpspkeHHEM Ha 3aKHMax dJIEKTPONPHEMHHUKOB, C TOYKHU 3PEHHS] TEXHUKO-
SKOHOMHUYECKO 3 dexktuBHOCTH MX padboThl, sBistercst U (t)=U,=const, t.e. V=0. Obecnieuntsh
TaKOH pPEKUM HANpPSDKEHUS JUIS BCEM MacChl DJEKTPONPUEMHHKOB B CETH NPAKTUYECKH
HEBO3MOXKHO, o3Tomy Becerna V=0. [IpuueM uem Oosbiiie BenuunHa V, TEM XyXKe HaIpsHKEHUE.
W3 »sTOro mpaBuia uMeeTCs pPSAA  UCKIIOYEHHWH, Hampumep, A cjlabo 3arpy:KeHHOTO
ACHHXPOHHOTO 3JIEKTPOIBUTATEIS HAMITYUIIINUM SIBIISICTCS HAIIPsDKEHHE, MEHbIIIEe HOMUHAIBHOTO.
Benmuuna nomyctumsix 3Hauenuii V Hopmupyercs ['OCT [2] B mienom asist S7EKTPUIECKUX CETei
B 3aBHCHMOCTH OT UX HampspbkeHus. Hambonee xectkue TpeboBanus k BenuuuHe V B ['OCT
NPEIbSABISIOTCSA, €CTECTBEHHO, K TEeM CeTsM, KOTOpbleé MHUTAl0T OCHOBHYIO Maccy
anexkTponpueMHUKOB (cetu 10 1000 B).

Tabauua 3
JonycTtumble 3HayeHus oTkiIoHeHui Hanpspbkenust mo 'OCT 13109—97
Hanpsoxenue JonycTuMble 3HaUeHUS
cetn
HOpM MaKCUM
aJIbHbIE aJIbHBIE
o 1 kB + 5% + 10%
6...20 xB - +10%
35 kB u BbIIIE — _
O6opynoBanue

Jlia cereit HampsbkenueM 1o 1000 B ¢ wmHTerpanbHOl BeposTHOCTBIO 0,95 nomyctumsl
OTKJIOHEHHS HanpspKeHus + 5%, ¢ BepoaTHOCThI0 0,05 momycTuMbl O0IBIITNE OTKIIOHEHHS, HO OHU
HE TOJDKHEI peBbimath + 10%.

OneHKy MaKCHUMaJbHBIX OTKJIOHEHUH HAaNpsDKEHUs OOBIYHO TMPOBOAAT JJISL  PEXKHMOB
MaKCHMaJlbHBIX U MMUHHMAJIbHBIX Harpy30K € IOMOILIBIO NOCTPOEHHUS JHAarpaMMbl OTKJIOHEHUN
HANPSDKEHUS B CETH.

Jlnst MofienmupyeMoil ceTH pacueTHas cxeMa 1 Jquarpamma V nmokasaHsl Ha puc. 6.

Ha sTom pucynke:

Vyn — OTKJIOHEHUSI HAIIPSDKEHUS B IEHTPE MUTaHUS;

A U1 — notepst HatipsikeHus B Bo3xymHo auHuu 110 kB, nuTatomeit tpancopmarop I'TII;

Vo — OTKIIOHEHHE HampsHKeHHs Ha JMHUM pazjena OalaHCOBOM NPHUHAJUIEKHOCTH ceTei
HHEProcHa0KaIoIIe OpraHnu3alluy U ceTeil MOTPEeOUTENsI ANEKTPOIHEPTUH;

V1 — oTkoHeHue HanpspkeHus Ha muHax PY 10 kB I'TIIT;

A Uz — noreps HanpsikeHus B Tpancopmatope ['TIIT;

E1 — no6aska nHanpsbxenus tpancopmaropa I'TII;

AUz — notepst HanpspKeHUs B KabebHOM TUHUH, TuTatomei Tpanchopmartop T4 nexosoit TI1;

E> — no6aBka Hanpspkenus Tpanchopmaropa nexopoit TII;

V> — oTkiIoHeHUe HanpsbkeHus Ha mmHax PY 380 /220 B nexosoii TII;
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AUy — moTepst HanpsHKEHUS B 1IEXOBOM ceTH (Hampumep, B MMHHON Maructpanu [IM);

V3 — OTKJIOHEHWE HANpsHKEHUS B CETH B TOYKE MPUCOCIUHEHUS HauOojee yIaIeHHOTO
AIIEKTPOTIPUEMHUKA.

B ycnoBusix sKCrutyaTanu BCce MOTPEOMTENH PacCUMTHIBAIOT Tpedyemble 3HadeHus Vo A
PEKUMOB MAaKCUMAIIbHBIX 1 MUHHUMAJIBHBIX HAarpy30K C Y4ETOM CBOUX CPEJCTB PETyIUPOBAHHS
HanpsbkeHus. Eciu sHeprocHaOkaromias OpraHu3alys He BBIICPKUBACT ITH SHAYCHUS, TO K HEl
NPEIBSBISIOTCS YKOHOMHUYECKHE CAHKIMU. [109TOMY BBINIOJHEHHE HACTOSMICH J1a00paTOPHOMN
pabOThl OPUEHTUPOBAHO HA WCCICIOBAHWE OTKJIOHCHHH HANPSHKEHUS B TPOMBIIIICHHOM
AJIEKTPOCETH, MTPOBOJIUMOE C IIETIbIO PEIICHHUs JAHHOM 3a/laui — pacdeT TpeOyeMbIX 3HaueHur Vo
JUTSL PEKUMOB MaKCUMAaJIbHBIX 1 MUHUMAJIBHBIX HarPY30K.

TToTeps HANPsIKEHUS B IIEMEHTE CeTH ¢ conpoTuieHreM Zz=R+jX u tokom | = | - J I
OTpeAeNsaoTes 1Mo Gopmyse
| R+1 X
AU =———100%

H
Bce HeoOxomumble mapameTpbl 3JIEMEHTOB MOACTHPYEMOW CeTH TNpuBeneHbl B Tabi.l, a

napameTpsl Tpanchopmaropa T2 paccuurans B 11.1.3.1. maboparoproii pabotsr Nel.

3.3. 3amanue)

3.3.1. IloaroToBUTH YCTAHOBKY K paboTe:

1) nns uzmepenus HanpspkeHus Ha muHax 10 kB I'TII u 380 / 220 B uexosoii TI1 B cyrounom
LIUKJIE BPEMEHU MOJIKJIIOYUTh CAMOIUIIYIIHE TPUOOPHI B COOTBETCTBUU CO CXEMOMU pHC 2;

2) BKJIIOYHTH NHTAaHWE YCTAHOBKM u Tpanchopmarop T4, orkiarounts T3, BKIHOYHTH
0000meHHy0 Harpy3ky Ha muHax 10 kB Si, Bkmtounts CJI, OTKIIIOYMTH KOHJIEHCATOpPHBIE
6arapeu bK1, BK2, BK3 u ¢unsrpokomnencupymoiiee ycrpoiicteo OKV;

3) mepexiouarens annamnd rpanchopmaropa T2 u nepekirouarens [IBB Tpancdopmaropa T4
YCTAHOBUTH B HYJIEBOE I10JIOKEHUE;

4) mepekiroyarelsb 3aJaHus ypoBHs HanpsbkeHus B cetu 110 kB ycTaHOBUTH B MOJIOKCHHUE,
YKa3aHHOE MIPENOoI0BaTEIEM.

3.3.2. 3amycTuTh YyCTaHOBKY Ha)katueM KHONKU «Ilyck» M MpOU3BECTH perucTpainuio
rpaduxoB U (t) Ha murax 10 kB I'TIIT u Ha maax 380 /220 B niexoBoii TII Ha cyTouHOM IHKIIE
BPEMEHM C T[IOMOIIBI0 CaMONUIIYIIUX HnpuOopoB. Ilpu HEBO3ZMOXKHOCTH HCHOJIb30BaTh
CaMOTHUIIIYIIFEe TPUOOPBI IPoBecTH peructparuio rpadukor U () mo muroBsiM mpubopam.

3.3.3. OGpaboTaTh pe3ynbTaThl U3MEPEHHI:

1) noctpouth rpaduku V (t) mns mua 10 kB T'TIT v ans mma 380/220 B nexosoit T,

2) MOCTPOUTH THCTOTPAaMMbl OTKJIOHEHHHM HaIpsHKEHHUS W BBIYUCIHUTHD UX CpPEIHUE
3HAUEHUS U TUCIEPCUN.

3.3.4. Ilpoananu3upoBaTh IOJY4YEHHbIE pe3ysbTaThl. ONpenenuTh ONTHUMAIBHYIO CTYIEHb
I16B tpancdopmaropa T4 u pazpaboraTs rpaduk nepexmouenus anand PITH tpanchopmaropa
T2. IIpu 3TOM BO3MOKHOCTb peryJMpoBaHus HanpsbkeHus ¢ nomouibio Kb B 1anHoil pabore He
YUUTHIBATb.

3.3.5. YcTaHOBUTH MepeKIouaTesieM, pacloioKeHHbIM Ha JIMIEBOW MaHeIu, HEOOXOJUMYI0
crynenb [IBB Tpancdopmaropa T4 u Ha HAGOPHOM TOJIE C MOMOIIBIO MEPEMBIUEK MPOrpamMmy
nepexmouenuss annang PIIH tpancopmaropa T2. Ilogkmiounth M MOATOTOBUTH K pabote
CaMOIUIIYITNE PUOOPBHI.

3.3.6. 3anmyCcTUTh YCTAHOBKY M MPOBECTH PETUCTPALMIO HANPSIKEHUH HA CYTOYHOM IMKIIE
aHajornyHo m.4.3.2.

3.3.7. O6paboTath pe3yIbTaThl K3MEPEHUHN B COOTBETCTBHH C 11.4.3.3. 1 OIIEHUTHh COOTBETCTBUE

HanpsDKeHUs: B MozienupyeMoit cetu Tpedosanusim ['OCT 27\

3.3.8. Ilo mony4eHHBIM B yHKTE 4.3.7. pe3yabTaram MOCTPOUTH ISl PEKUMOB MaKCUMaIbHbBIX
U MUHUMAaJIbHBIX HArpy3oK AMarpaMMbl OTKJIOHEHUH HANpsDKEHUs Ui MOJETHPYEMOW CeTH
(ananoruuno puc.4.1). Otknonenus Vi u V2 onpeaenstorcs Npu 3TOM SKCIIEpUMEHTaIbHO, Vo —
pacueTHbIMITYTEM 110 hopmyiie (4.1). Tak kak Ha MOJIeIM HE TIpeIcTaBlIeHa 1iexoBas ceth 380/220
B (IM Hna puc.5), To notepu B 31oii cetu (AU4) He yuuThIBatOTCs U V3 HE OI[EHUBAETCS.

3.3.9. Ipunss ans mmn 380/220 B nexosoii TIT gomyctumele 3Hadenus otkaoHerni V M5 5,
=5%, V O3 4on =0, OTIpeIeINTH COOTBETCTBYIOIIME OTKIOHEH!S Vo, KOTOpBIE J0IKHA 00ECTICUHTh
SHEProcHadKaroasi OpraHu3anus Ha JUHUU pasjena 0anaHCOBOM NMPUHAUICKHOCTH CETeH s
PEKUMOB MaKCUMyMa 1 MUHMMYMa Harpys3ox.
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[IpunsaTe Bpems makcumyma ¢ 8 10 12 gacoB yrpa, MUHUMYMa — ¢ 2 10 5 yacoB HouH. [Ipu
9TOM HEOOXOJMMO TIOMHHTH, YTO B pEAIbHON MpaKTHKE pacuera TpeOyeMbix 3HaueHuu Vo
HE00X0/IUM yueT paboThl KOMIIEHCUPYIOIIUX YCTPOICTB, UTO B HACTOSIIEH TabopaTOpHOI padoTte
HE MPOU3BOAMUTCS [JISl YIPOILEHUSI €€ BBINOJHEHUS U €Hle B CBSI3U C TEM, YTO BOIPOCHI
KOMIICHCAIIMH PEAKTUBHBIX HAArpy30K pacCMaTpUBAIOTCS B CeayIowIeH 1abopaTopHoii padoTe.

Copepxanne otuera3.3.10. OdbopMuth oTUeT MO JAOOpPATOPHOU PadOTE, KOTOPBIA MOIKEH
COJIEPIKaTh:

- (bopMyIHpOBKY 3a1a4 HCCIECIOBAHUM;

- pe3yJbTaThl OLIEHKU OTKJIOHCHUH HaNpsKeHUH B MoJieiupyeMon cetu no m.4.3.3.;

- CYTOUHBII rpaduk nepexiitoueHus anmnamnd tpaacgopmaropa T2;

- pe3yabTaThl 1o 11.4.3.7, MOIy4YeHHBIE MOCIIE peaanu3alui MEPONPUITHH;

- HanpspkeHus 1o 1m1.4.3.8 u 4.3.9;

- BBIBO/IBI 110 padoTe.

3.4. IlonroroBka kx pabore
CamocTosTenbHas MOAr0TOBKA K paboTe COCTOUT B CIEAYIOLIEM:

1) MMOBTOPEHHE TCOPUTHUIECKOTO MaTeprana 1\ ;
2) MOJIrOTOBKA K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI;
3) pacyer moTepb HaNpspDKeHUs B TpaHchopmarope T2 s peKUMOB MaKCUMAIbHBIX U

MUHHMAaJIbHBIX Harpy30K, HEOOXOJMMBIX JJIs BeIoaHEeHUs 11.4.3.8 u 4.3.9 3ananus.

3.5. KoHTpoabHbIe BOIPOCH

3.5.1. Kakue momycKaroTCsi OTKIOHEHHS HANpSHKEHUS B MPOMBINUICHHBIX 3JEKTPOCETSIX IO
I'OCT 13109—97 u nouemy?

3.5.2. Kak 3aBucuT pabora pa3IMYHBIX 3JIEKTPONPUEMHHUKOB OT BEJIMYMHBI HANPSKEHUS B
cetu?

3.5.3. Kakue cnocoObl yaydlIeHHs HaNpsOKEHUs MCMOJIb3YIOTCSI B IPOMBIIUIEHHBIX
JJIEKTPOCETSIX U B CETAX DHEProcucTem?

3.5.4. TloctpoiiTe BEeKTOpHYIO JMarpaMMy TOKOB M HANpPsLKEHMH JUis mpocTeiimied cetu c
comporusienueM R+jX u tokom | -j I”.

3.5.5. Kakue uMeroTCsl OIeHKU OTKJIOHEHUH HAIIPSHKCHUS M KaK OHHU BBIYUCIISIFOTCS?

4.4. JlabopaTtopHasi pa6oTa Ne 4

Tema 3anamus VccnenoBanue U peryJupoBaHue YPOBHEH HANPSKEHUS B
MIPOMBIIIICHHBIX AJIEKTPOCETSX.

Iensb 3anamusa. IIpnoOpecTy HaBBIKU BBIMOJIHEHHS pacyeTa JIEKTPUUECKUX Harpy3oK B

AIIEKTPOYCTAaHOBKAX HAIPsDKEHHEM BhIle 1 KB METOIOM yHopsiToueHHBIX THATPaMM.
3HATh: TUIOBBIE IPOEKTHBIE PEILICHUS CUCTEM JIEKTPOCHA0KEHUSI OOBEKTOB,;
YMeTb: 000CHOBBIBaTH BHIOOpP MapaMeTPOB AJIEKTPOOOOPYIOBAHUS CUCTEM 3JIEKTPOCHAOKEHUS
00BEKTOB, YUUTHIBAasE TEXHUUECKUE OTPAaHUUYEHUS
Buaaners: HaBbIKaMH cOOpa M aHAINM3a JAHHBIX U IPOSKTHPOBAHHUS CHCTEM AJIEKTPOCHAOKEHHS
00BEKTOB.
Dopmupyemole komnemenyuu: 11K-5 ['0OTOBHOCTBIO OMNpeAensTh mapameTpbl 000pYyAOBAHUS
00BEKTOB IPOPECCHOHATBHON eI TETLHOCTH

Teopernyeckas 4acTb

HccnenoBanue u peryanpoBaHre ypOBHEW HAIMPSHKEHUS B MPOMBIIIJICHHBIX YJIEKTPOCETSIX

4.1. Llens paboTbl

W3y4nTh METOIUKY OLIEHKH ypOBHEHW HANpPSOKEHUS B CETH M CHOCOOBI UX YMy4IICHHs Ha
CyTOYHOM MHTEpPBAJIC BPEMEHH.

4.2. Beenenue

Nmerorcss 1BE OCHOBHBIC MPHUYMHBI, OOYCIIaBIMBAIONIME HW3MEHYMBOCTh HANPSDKCHUS B
ANEKTPUUYECKUX CETSAX: H3MEHYMBOCTH HArpy30K, BbI3bIBAIOIIAs M3MEHUHMBOCTb TMOTEPh
HaIpsKEHUs, U PETYJIMPOBAHUE HANIPSKEHUS C LENbIO OJIEPKaHUs €ro B 3a/IaHHbIX Mpejeax.
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YPpOBHU HaNpsKEHUS! MPUHATO OIIEHUBATh OTKJIOHEHUSMU HANPSKEHHUs] OT HOMUHAJIBHOTO V
[1], koTOpBIE TaKXKE U3MEHYMBBI BO BPEMEHH 110 YKa3aHHBIM BbIIIE IPUYUHAM.

O6opynoBanue

HamnyummMm HanpsokeHHMEM Ha 3aKMMax 3JIEKTPOIPUEMHHUKOB, C TOYKHU 3PEHMS] TEXHHUKO-
9KOHOMHYECKOH 3¢ dexTuBHOCTH UX pabotsl, seisercs U (t)=U,=const, t.e. V=0. ObecrieunTs
TaKOH pPEXUM HANpsDKEHUS JUIS BCEM MacChl JJIEKTPONPUEMHUKOB B CETH MPAKTHUYECKU
HEBO3MOKHO, o3Tomy Becernga V=0. [Ipuuem uem Oosbiie BenuuuHa V, TeM XyXKe HallpsHDKEHUE.
N3 osrToro mpaBmiia uMeeTCs pAA  HCKIIOYCHHH, Hampumep, uid cinabo  3arpyKeHHOTo
ACMHXPOHHOT'0 3JIEKTPOJIBUTATENSl HAWIYULIUM SIBJISIETCS HAIPSKEHUE, MEHbILIEE HOMUHAJIBHOTO.
Bennuuna nomycrumsix 3Hauennii V Hopmupyercs ['OCT [2] B mienom Asist 37EKTPUIECKUX CETeH
B 3aBHCHMOCTH OT WX HampsbkeHus. HambOonee xectkue TpeboBanus k BenuwumHe V B ['OCT
NPEIbSABISAIOTCSA, €CTECTBEHHO, K TEM CeTsIM, KOTOpbleé [HUTAal0T OCHOBHYIO Maccy
anexkTponpueMHUKOB (cetu 10 1000 B).

Tabaua 4
Jlonyctumple 3HaueHus oTkiIoHeHud HanpsbkeHus mo 'OCT 13109—97
Hampsokenue JlonycTuMble 3HAYEHUS
ceTu
HOpM MaKCHUM
QJIbHbBIE AJIbHbIE
o 1 kB + 5% +10%
6...20 kB - +10%

35 kB u BeIIIE _ _

Jns cereit HanpsbkeHuem a0 1000 B ¢ uHTerpanpHoi BeposTHOCTHIO 0,95 nomycTUMBL
OTKJIOHEHUS HanpshkeHus + 5%, ¢ BeposTHOCTHIO 0,05 1omycTuMBbl 00JIbIINE OTKIOHEHUS, HO OHU
HE TOIDKHBI rpeBbimath + 10%.

OneHKy MaKkCUMAalbHBIX OTKJIOHEHUH HaINpsDKEHHsS OOBIYHO MPOBOIAT MJi PEKUMOB
MaKCHMaJbHBIX U MMHHMAJIbHBIX Harpy30K € IOMOILIBIO NOCTPOEHHUS JHAarpaMMBbl OTKJIOHEHUN
HAIPSDKEHUS B CETH.

Jlnis MofienupyeMoil ceTH pacueTHas cxeMa M JuarpaMma V nmokasaHsl Ha puc. 6.

Ha stom pucyske:

Vyn — OTKIIOHEHUS HAIIPSDKEHUS B ICHTPE NMUTaHUS;

A U1 — noteps HanpspkeHUs B Bo3ayuHoi uHun 110 kB, nuratomeit Tpancdopmarop I'TIN;

Vo — OTKIIOHEHHE HampsHKEHWs Ha JIMHMM pazjena OalaHCcOBOM NpPHUHAJUIEKHOCTH ceTei
HHEProcHa0KaroIel OpraHu3ally U CeTe MOTPEeOUTENs AIEKTPOIHEPTUH;

V1 — oTkioHeHHe HanpsbkeHus Ha muHax PY 10 kB T'TII;

A Uz — notepst HatipsikeHus B Tpancopmatope I'TII;

E1 — no6aska nHanpsbxenus tpancopmaropa I'TIIT;

AUz — noTepst HanpspKeHUs B KabelbHOU JTMHUY, TUTatoliel Tpanchopmarop T4 nexosoit TII;

E> — no6aBka HanpspkeHus Tpanchopmaropa uexosoit T1I;

V> — oTkiioHeHUe HanpsbkeHus Ha mmHax PY 380 /220 B nexosoii TII;

AU4 — moteps HanpsKEHUs! B LIEXOBOW CeTH (Hampumep, B IUHHONW Maructpaiu [IM);

V3 — OTKJIOHEHHE HAmpsHKEHHs B CETH B TOYKE MPUCOETUHEHUs Hambosee yHaJleHHOTO
AIIEKTPONPUEMHUKA.

B ycnoBusix sKcrutyaTaliii Bce MOTPEOUTENIM pacCUUTHIBAIOT Tpedyemble 3HaueHus Vo A
PEKMMOB MaKCHMaJbHBIX 1 MUHMMAJIBHBIX Harpy30K C y4€TOM CBOMX CPEICTB PEryJIUpOBaHUs
HanpsbkeHus. Eciu sHeprocHabkarolas opraHu3aius He BhIJIEPKUBAET ATH SHAUYEHUS, TO K Hel
NPEIbABISIOTCS YKOHOMHYECKHE CAHKIMU. [103TOMY BBINOIHEHHE HACTOSIIECH J1abopaTopHOU
paboThl OPUEHTHPOBAHO HA HCCIEIOBAHUE OTKJIOHEHUH HANpsHKEHUS B MPOMBIIIJICHHON
AIIEKTPOCETH, TPOBOAMMOE C IIEJIbIO PEIIeHMsI TaHHOM 3a1auu — pacyeT TpedyeMbIx 3HaueHui Vo
JUTSL pe)KMMOB MaKCUMaJIbHBIX 1 MUHUMAJIbHBIX HarPY30K.

ToTeps HAIPSHKEHHUS B SJIEMEHTE ceTH ¢ conporupnenueM Z=R+jX utokom | =1 — J I
OTpeneNIoTes o hopmyrie
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AU = M 100%

H
Bce HeoOxonuMble mapamMeTpbl 3JEMEHTOB MOJAEIMPYEMOW ceTd MpHuBeAeHbl B Tabn.l, a

napameTpbl Tpanchopmaropa T2 paccumransl B 11.1.3.1. maboparopHoii padoTsr Nel.

4.3 (3amaHue)

4.3.1. IloaroToBUTH YCTAaHOBKY K paboTe:

5) U1 u3MepeHus HanpspbkeHus Ha muHax 10 kB T'TIIT u 380 / 220 B nexosoii TII B
CYTOYHOM LIMKJIE BPEMEHHU MOJKIIOYUTH CAMOIUIIYIIIE TPUOOPHI B COOTBETCTBUU CO CXEMOM pUC

6) BKIIIOUUTh NMHTaHUE YCTAaHOBKU u TpaHchopmarop T4, orkmounts T3, BKIOYUTH
0000menny0 Harpy3ky Ha mmHax 10 kB Si, Bkmounts CJI, OTKIIOYUTH KOHIIEHCATOPHBIC
6arapeu bK1, BK2, BK3 u punsrpokomnercupyrotiee ycrpoiictBo OKV;

7) nepekiouateny  aHnang — tpancopmaropa T2  wu  mepexmodarens [1BB
TpaHncopmaropa T4 yCTaHOBUTH B HYJIEBOE IOJIOKEHUE;
8) MepeKouaTelb 3aJaHusg YpoBHs HampsbkeHus B cetd 110 kB ycranoButh B

M0JIO’KEHUE, YKa3aHHOE IIPETIO0BATEIEM.

4.3.2. 3anyCTUTh YCTaHOBKY HaxaTthueM KHONKH «llyck» M TNpOU3BECTH PpEruCTpPaLUIO
rpadukoB U (t) na murax 10 kB I'TIIT u Ha maax 380 /220 B 1iexoBoii TII Ha cyTOYHOM IHKIIE
BPEMEHH C TMOMOIIBI0 CcaMONUINyIIUX mnpubopoB. Ilpu HEBO3ZMOXKHOCTH HCHOJIH30BATh
CaMOTIHUIIIYIIHe IPUOOPBI IPpoBecTH peructparuio rpadukos U () mo muroBsiM mpubopam.

Copepxanne otueta4.3.3. O6paboTaTh pe3ynbTaThl U3MEPEHUN:

3) noctpouth rpaduku V (t) mis mwmn 10 kB TTI u aus mua 380/220 B nexosoii TIT;

4) MOCTPOUTh THCTOTPAMMbl OTKJIOHEHHH HaIpsSHKEHHUS W BBIYUCIUTH UX CpPEIHUE
3HAYEHUS U TUCIIEPCUU.

4.3.4. IlpoaHain3upoBaTh MOJYYEHHbIE pe3ynbTarbl. ONpeneauTb ONTUMAIbHYIO CTYIIEHb
[16B Tpancdopmaropa T4 u pazpabdorats rpaduk nepexmouenus annand PITH tpanchopmaropa
T2. Ilpu 3TOM BO3MOKHOCTb pPeryiupoBaHus HanpskeHus ¢ nomoiupto Kb B nanHoil pabote He
YUUTHIBATh.

4.3.5. YcTaHOBUTH MEpEKIItoUaTesieM, PacioioKeHHbIM Ha JIMIIEBOM MaHeNn, HEOOXO0IUMYIO
crynenb [IBB Tpancdopmaropa T4 u Ha HAOOPHOM MOJIE C MOMOIIBIO MEPEMBIYEK MTPOTPAMMY
nepexmouenuss anuang PIIH Ttpancdopmaropa T2. IlogkmounTh M MOATOTOBUTH K padore
CaMONUILYIIHE MPUOOPHI.

4.3.6. 3anycTuTh YCTaHOBKY M IIPOBECTU PETUCTPALMIO HANPSKEHUN HAa CYTOYHOM LIMKIIE
aHajoruyHo mn.4.3.2.

4.3.7. O6paboTath pe3ynbTaThl U3SMEPEHUI B COOTBETCTBUU C 11.4.3.3. ¥ OLIEHUTh COOTBETCTBUE

HaINpsDKEHUsT B MoieupyeMoii cetu TpedoBanusim [OCT 27\

4.3.8. Ilo moiny4eHHbIM B TyHKTE 4.3.7. pe3ynbTrataM OCTPOUTH ISl PEKUMOB MaKCUMaJIbHBIX
U MUHMMAQJBHBIX Harpy3oK AMarpaMMbl OTKJIOHEHHWH HANpPsDKEHUs Ui MOJEIUPYEMON CETH
(ananornyno puc.4.1). Otkionenus Vi u Va2 onpeaenstoTcs pu 3TOM SKCIEpUMEHTaIbHO, Vo —
pacueTHbIMITYTeM 110 popmyrie (4.1). Tak kak Ha MoJIeTH HE TpecTaBieHa exoBas ceTb 380/220
B (IIIM Ha pwuc.5), To norepu B 310t cetu (AU4) HEe yUUTHIBAOTCS U V3 HE OIICHUBACTCS.

4.3.9, Hpunss s mus 380/220 B nexosoit TIT omyctuMble 3HaueHus oTkiaoHerni V 5 5,
=5%, V O, 4o, =0, onpeIeTNTh COOTBETCTBYIOIIHNE OTKJIOHEHUS Vo, KOTOPBIE JOJKHA 00€CTICUNTh
SHEpProcHadkaroIas opraHu3anus Ha JUHUM pazjena 0allaHCOBOW MPUHAJICKHOCTH CeTel s
PEXKUMOB MaKCUMyMa U MUHUMYyMa Harpy3ok.

ITpunaTh BpeMs MakcumyMma ¢ 8 10 12 yacoB yrpa, MUHMUMyMa — ¢ 2 710 5 yacoB HouH. IIpu
TOM HEOOXOJUMO IMOMHHUTh, YTO B pealbHOW NpPaKTHKE pacueTa TpeOyembIx 3HadeHui Vo
HE00X0/1UM yueT paboThl KOMIIEHCUPYIOIUX YCTPOICTB, UTO B HACTOsIIEH TabopaTOpHO# padoTte
HE TPOM3BOJAUTCS [JISl YIPOIICHHS €€ BBIIOJHEHUS M €II€ B CBS3U C TEM, YTO BOIPOCHI
KOMIIEHCAIIMM PEaKTUBHBIX HAarpy30K paccMaTpUBAIOTCS B cieaytoliei 1adopaTopHoit paboTe.

Conepsxkanue oTuyera

4.3.10. OpopmuTh oT4eT MO TA6OPATOPHOI pabOTe, KOTOPHIN JOIKEH COJIEPIKATH:

- (bopMyIUPOBKY 3a]1a4 UCCIIeI0BAaHUM;

- pe3yNbTaThl OLEHKH OTKIIOHEHUH HAaNPsDKEHUN B MOJIEIUpPYeMOon ceT 1o 1m.4.3.3.;

- CYTOYHBIN rpaduk nepexirodeHus annand tpaachopmaropa T2;

- pe3yabTaThl 1o 11.4.3.7, MOTy4YEeHHBIE MOCIIE peaanu3alui MEPOIIPUITHH;

- HanpspbkeHus 1o 1m1.4.3.8 u 4.3.9;

- BBIBOJIBI 11O padoTe.
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4.4. ITogroroBka K pabote
CamocTosTenpHas MOAT0TOBKA K pad0Te COCTOUT B CIEAYIONIEM:

4) MOBTOPEHHE TCOPUTHIECKOTO MaTeprana ./ 1\ ;
5) MOJIrOTOBKA K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI;
6) pacueT morepb HanpspKeHusl B TpaHcdopmaTope T2 aisi peKuMOB MaKCUMAIIBHBIX U

MUHHMAJIbHBIX Harpy30K, HEOOXOJUMBIX 115 BeIoaHeHus 11.4.3.8 u 4.3.9 3aganus.

4.5. KoHTpOJIbHBIE BOIIPOCHI

4.5.1. Kakue nomyckaroTcsi OTKJIOHEHHSI HANPSHKCHUS B MPOMBIIUICHHBIX JIEKTPOCETSX IO
I'OCT 13109—97 u nouemy?

4.5.2. Kak 3aBuCUT paboTa pa3iMuYHbIX IEKTPONPUEMHUKOB OT BEJIWYMHBI HAIPSKEHUS B
cetu?

4.5.3. Kakue crnocoObl yIydllleHUS HANpsOHKEHUS MCIOIb3YIOTCS B MPOMBIIUIEHHBIX
AIEKTPOCETSIX U B CETSIX YIHEPrOCUCTEM?

4.5.4. IlocTpoiiTe BEKTOPHYIO IWarpaMMmy TOKOB U HANPSIKCHUH Ul MPOCTEHIIEN CETH C
comporusienueM R+jX u tokom | -j I”.

4.5.5. Kakue uMeroTcs OIICHKU OTKJIOHEHH HAMPSDKEHUS U KaK OHU BBIYUCIISAIOTCS?

4.5. JlabopaTtopHasi pa6oTa NeS

Tema 3anamusa VcciegoBanue ImomMex mo QJICKTPOIIUTAHUTIO B ITPOMBIINIJICHHBIX
QJICKTPOCCTAX.

lleflb 3aHAmMuUA. HpI/IO6peCTI/I HaBbIKHU BBIIMIOJIHCHUA paCyYCTa JICKTPUUICCKHUX HAI'PY30K B
SJICKTPOYCTAHOBKAX HAIPSAKCHUCM BBIIIC 1 xB MCTOAOM YIIOPAAOYCHHBIX AWArpaMM.

TeopeTnyeckas 4acThb

HCCHGI{OB&HH@ IMOMEX I10 JJICKTPOIIHUTAHHUIO B IIPOMBIIIJICHHBIX 3JICKTPOCCTAX

5.1. lenp paboTbl

HCCJ’IGHOB&HHG IMPOBAJIOB HAIMPSXKCHUA B IMPOMBIIIIICHHBIX JJICKTPOCCTAX, SABIAIOMNIUXCA
MMoOMEXaMHU I10 DJICKTPOIMUTAHUIO JIJIA III/I(prBI)IX TEXHUYCCKUX CPEACTB.

5.2. Beenenue

B I'OCT [2] ycTaHOBNIEHBI HOBBIE IOKA3aTENIN Ka4eCTBA AJIEKTPOIHEPTUH, XapaKTEPHU3YIOIIHE
KPaTKOBPEMEHHbIE HCKQKEHUS HANIPSDKEHUS B CETH, BOSHUKAIOIINE TIPH PA3IMYHBIX IEPEXOTHBIX
nporeccax. OTO BBI3BAHO TEM, YTO KPATKOBPEMEHHBIE HCKAXEHMs HANpsDKEHUs SBISIOTCA
[IOMEXaMHU MO AJIEKTPONUTAHUIO B HAMOOJbIEH CTENEHH Ul HUPPOBBIX TEXHUYECKUX CPE/ICTB
(ITC) [3]. Bce moMexu mo SIEKTPONUTAHHIO MPHUHATO ACNUTh HA JBa BUAA: JATUTEIbHBIE
(mpoBalibl U BBHIOPOCHI HAMPSIKEHHS JIIUTEIHHOCTHIO OT €IUHHI] MUJUTUCEKYH]I 10 HECKOIbKUX
CEKYHJ) U UMIIYJIbCHbIE — KOMMYTALMOHHBIE MEpEeHANpsKEeHUs JIUTENbHOCTIO, U3MEpseMOi
MUJUIMCEKYHAAMHU U MUKPOCCKYHIAAMU.

O6opynoBanue

B nmannoit maGoparopHoi paboTe HCCIETYIOTCS TOIBKO MPOBAJIBI HAMPSHKEHUSI, TSI KOTOPBIX
I'OCT [2] ycTaHaBnuBaeT clieyronue napaMeTphl:

At — JUIMTEILHOCTD MTPOBajia HAMPSKEHHUS, C; AU — r1yOuHa mpoBaja HanpskeHus, %.

[IpyurHBl BO3HMKHOBEHMS NPOBAJIOB HANPSDKEHUS B AJIEKTPUUYECKUX CETAX NPEINPUSITHN
paccmoTpensl B pabote [3]. Bce MHOXXECTBO 3THX NPHUYMH MOXKHO pa3feiUTh Ha JIBa BHJA.
ITepBbIil — mpOBaJIbI HAIIPSKEHUSI «ITPUXOALINEY» U3 CETEW YHEPTOCUCTEMBI, BTOPOI — MPOBAJIBI,
BbI3bIBAa€MbI€ SIBJICHUSIMU B JJIEKTPOCETAX NpeanpusTus (IMUKOBbIE HArpy3kH, aBapHilHbIe
MEPEKITIOUCHUS U JIP).

Texnuka GezonacHocTH

B nabopaTopHoii ycTaHOBKE CMOJIeIMPOBaHbI 00a yKa3aHHBIX BU1a poBaioB. [Ipuuem mposan
BTOpPOTO BHJIa BbI3bIBaeTCs MUKOBOI Harpy3koi Ha ctopoHe 0,4 kB nexosoit TII u oOycnosien
noTepeil HanpsHKeHUs OT MMKOBOW Harpy3Ku Ha cOnpoTUBJIeHUH TpaHchopmaropa 10/0,4 kB.

B naboparopHoii paboTe HEOOXOIUMO C TTOMOIIBIO ANEKTPOHHTO OocuuiUIorpada onpeaeanuTh
BpeMs MPOBAJIOB HANPSDKEHUS, UX TIIYOUHY M JJIUTENBHOCTD, a TAKXKe Cpein 3aUKCHPOBAHHBIX

IIPOBAJIOB BBLACIHUTH MTPOBANIBI IEPBOTO M BTOPOTo BHA. ['myOuHa AU IIpOBaJIOB BTOPOI'O BUA
MOKET ObITh YMEHBIIICHA P MapauIeIbHON padote TpanchopmaTtopa T3 u T4.
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5.3. (3amanue)
5.3.1. Briounth nuTaHue J1a0OPATOPHOTO CTEHNA, BKJIIOYUTH HArpy3Ky Sl’ OTKITFOYHTh

tpancpopmarop T3. OcrajibHble 3J€MEHTHl MHEMOCXEMBI MOT'YT OBITh B JIHOOOM COCTOSHHM
(BKJIFOUEHO WJIM BBIKIIOYEHO). [loAKIIOUNTh 3JIEKTPOHHBIM oOcHuuiorpad Ui KOHTPOJISA
HanpsbkeHus Ha muHax 0,4 kB nexosoit TII (puc.2). HactpouTs ocuminorpad Takum o06pazom,
YTOOBI MOXHO OBLIO OLIEHUTh INIyOMHY M AJUTEIBHOCTh IpOBajla HAOJIH0JaeMOro Ha JKpaHe
HaIPSDKECHUS.

5.3.2. 3anmycTUTh YCTaHOBKY Ha)kaTHeM KHONKH « ITyck» 1, BHUMaTelIbHO Ha0JIt01asi HA SKpaHe
ocumiorpada 3a ucciaelyeMbIM HanpspDKeHUEM, 3aUKCUPOBaTh MPBAIbl HANPSHKEHUS (BpeMms,
riyOuHy, JUIMTENbHOCTH). llpoananu3upoBarh pe3ynabTaTbl HAOMIOACHUH, BBIBUB CpEAU
3a(pUKCUPOBAHHBIX MPOBAJIOB TE€, KOTOPBIC BBI3BAaHBI MUKOBOM Harpy3koii B cetu 0,4 kB niexoBoit
TII.

5.3.3. Bxurounts Tpancopmarop T3 Ha mapamienbHyo paboTy ¢ Tpanchopmatopom T4 u
HOBTOPUTH IKCIIEPUMEHT B COOTBETCTBUHU C 11.5.3.2. OLIEHUTH CTENEHb YMEHBLICHUS INIyOMHbI
IPOBAJIOB HAIPSDKEHHsSI, 00yCIOBICHHBIX MTMKOBOM Harpy3koi B cetu 0,4 kB.

Conepxanue oTuera

5.3.4. Odopmuts oTHeT 1O 1a0OPATOPHOM paboTe, KOTOPBIN JOIKEH COEPKATh:

- (bopMyIHpOBKY 33auu JaOOPaTOPHOIO HCCIIEIOBAHNUS;

- pe3yibTaThl HabmoAeHui 1o n.5.3.2 u 5.3.3 B hopme TabiM1IbI C yKa3aHHEM BPEMEHU
HOCAJIKH, €€ JUIMTEIbHOCTU U IIyOUHBI, a TaKXKe BUJa (IEpBbIi U BTOPO);

- BBIBOJIBI 110 paboTe.

5.4. TloaroroBka k padore

CaMocrosTenbHasi HOArOTOBKA K pad0Te COCTOUT B U3YYEHUH TEOPETUUYECKOr0 MaTepuaa 1o
nuteparype [3] ¥ B TOATOTOBKE OTBETOB HA KOHTPOJIBHBIE BOIPOCHI.

5.5. KoHTpOIBHBIE BOIPOCHI

5.5.1. KakoBbI IpUYMHBI IPOBAJIOB HANPSDKEHUS B IPOMBIIIIIEHHBIX AIEKTPOCETAX?

5.5.2. OnunTe MEXaHU3M BO3JIEHCTBUS IIpoBajioB HanpsbkeHus Ha LITC.

5.5.3. Kakumu nytssMu Mo>kHO oOecnieunts ycroitunocth LITC k nmpoBanam HanpsikeHus ?

5.5.4. Kakuie HOpMBI Ha IpoBajibl HanpshkeHus ycraHoieHsl B [OCT 13109-97 [2]?

5.YuebHo-MeToan4YecKoe U MHPOPMAIIMOHHOE 00eCTIeYeHNE JUCITUTITHHBI
5.1 IlepeyeHb OCHOBHOW U JIOMOJHUTEIBHOW JUTEPATYPhl, HEOOXOIUMOMN JJIs1 OCBOCHUS
JUCIUTIAHBI

1. T'yxo H. I1. , OnbxoBckuii B. S1. , [TaBmouenko 1. A. Cucremsl 371€KTPOCHA0KEHUS:
yuebnuk/ ['yxxoB H. I1. , OnbxoBckuii B. S. , [TaBmtouenko /. A. HoBocubupck: HI'TY, 2015.—
262 c. Pexxum noctyma: http://biblioclub.ru/index.php?page=book_view_red&book id=438343

2. Cokonosa, E.M. DnekTpruyeckoe 1 3IeKTpOMEXaHn4ecKoe 000py10BaHHE.
OO01enpOMBIIIITICHHBIE MEXaHU3MBI U ObITOBas TeXHHKa : yaeOHuk/E,M. Cokomosa. - 9-e u3.,
uctp.-M.: Akagemus, 2014. - 224 c.

3. CmupHOB, 0. A. ®usndeckre 0OCHOBHI JIEKTPOTEXHUKH : y4ueO, mocooue / FO.A. CMupHOB,
C,B. Cokomnos, E.B. Tutos. - 2-e u3n., uctp. - CII6. : Jlans, 2013. - 560 c. - (YueOHUKY A7 BY-
30B. CrienuanbHas TuTepaTypa). - budmmorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0
4.AxumoBa, H. A. MoHTax, TeXHUYECKasl SKCILTyaTallvs U PEMOHT dJIEKTPUUYECKOTO U
alIeKTpoMexaHndeckoro odopyaosanus : yueouuk / H.A. Akumosa, H.®. Korenenen, H.U.
CenttopuxuH ; nop pen. H.®. Korenenua. - 10—e uza., ucnp. - M. : Akanemus, 2013. - 304 c. -
[Mpwuon.: c. 284-295. - bubnuorp.. c. 296.

5.2.Ilepeuenp  y4eOHO-METOIUYECKOTO  OOECIEUEHUsS CaMOCTOATEIbHOW  paboThI
00y4JaromuXxcs Mo AUCHIUTIINHE
1. MGTOHHq€CKHe PEKOMCHAAIWH IJId IMOATOTOBKU K MPAKTHUYCCKHUM 3aHATUAM.
2. Meronndeckne peKOMEH ALK IO OPraHU3aIlul CAMOCTOATENbHOM paboThI CTYIEHTOB.
3. Meroandeckue peKOMEHIAINH 110 BBHITTOJTHCHUIO KOHTPOJIBLHON paOOTHI.
4. Metoauyeckre peKOMEH/IAlluH 110 BBHITIOJIHEHHUIO JIA00OPATOPHBIX padoT.
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5.3.Ilepeuenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM ceTu HTepHeT,
HEOOXOUMBIX JIJISi OCBOCHUS TUCITUTUTHHBI
1. http://www.biblioclub.ru -OBC "YHausepcurerckas 6ubimoreka oHaaiH"
2. http://www.iprbookshop.ru/ - Dnekrponno- 6ubnmoreunas cucrema [PRbooks

42



MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykazaHus
I10 BBIIIOJIHEHUIO KOHTPOJIBHON paboThI
no pucaumnnie «QJIEKTPOCHABXEHUE
JUISL CTYJIEHTOB HaIlpaBJICHUsI TOATOTOBKU
13.03.02 DnexTposHepreTuKa U ANEKTPOTEXHUKA

ITsaturopck 2025 r.
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n/a

© 0 N o g k~ w -

8.2

8.3

Conepxanue

Beenenue

[enb 1 33124y U3y4EHUS] JUCLUTUINHBI

DopMyIUpOBKa 3a/1aHUs U ee 00beM

OO6mue TpeOoBaHMUs K HAMMCAHUIO U 0(OPMIICHUIO pabOThI

PexoMeHa1um 1o BBINOJIHEHUIO 3a/1aHuUs

[Tnan-rpaduk BBIIOJIHEHUS 3aJaHUS

Kputepuu onenruBanus paboTs

[Topsimok 3amMTHI pabOTHI

Y4eOHo-MeToArnuecKoe U HH(POPMAIIMOHHOE 00ECTICUCHHIE TUCITUTUIAHBI
[lepeueHr OCHOBHOM U JIOMOJHUTENIBLHOM JHUTEpaTypbl, HEOOXOAUMOHN JUIs
OCBOEHMS AUCIUIUIMHBI

[lepeueHp y4eOHO-METOAMYECKOTO OOECHEUYEHHUs CaMOCTOSTENbHON paboThI
00ydJarouuxcs mo IUCHUTLITNHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu MHTEpHeT,

HCO6XOI[I/IMBIX JJIs1 OCBOCHUA JUCTTUITIINHBI
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Bsenenue

KonrponsHast pabGora co31aéT oONTHMalbHblE IUAAKTUYECKHE  YCIOBUS IS
JEATEIIBHOCTHOIO OCBOEHUS CTYIEHTaMH COIEP)KAHUS U METOIOJIOTHH U3y4aeMOW JUCLUIIIMHBI
«QnexrpocHadxkenue». KoHTposabHbIe paboThl MPOBOASTCS C LETbI0 BHIPAOOTKH MPAKTHYECKUX
YMEHUH U IpUOOPETEHUs] HABBIKOB B PELICHUM 3a7ay, OTPAOOTKU YNPaXKHEHUH, BBINOJIHEHUH
YepTeKel, IPOU3BOACTBE PACUETOB U T.II.

Ilenbt0 KOHTPOJBHBIX paboT sABHseTcd (HOPMUPOBAHHE MPAKTHUUYECKHMX YMEHUH —
npodeCCHOHATBHBIX (BBIIOIHATD OINpPEACIEHHBIC JeHCTBUS, ONepanuy, HEOoOXOAUMbIE B
HOCJEAYIOWEM B MPO(ECCHOHAIBHOM JEATEIbHOCTH) MM y4eOHBIX, HEOOXOAHMMBIX B
HOCJIEAYIOMEH Yy4eOHOH NeATeNIbHOCTH IO OOMIEeNpOpeCcCHOHATBHBIM U MPO(ECCHOHAIBHBIM
JUCLIUILINHAM.

bubnuorpaduyecknii CIUCOK COAEPKUT CBEIEHHUS O CHOPAaBOYHOM JUTEparype U
JIOTIOJIHUTEIBHBIX U3JJaHUSAX, HEOOXOAUMBIX JUIsl yTITYyOJIEHHOTO U3yYeHHs OTJEJIbHBIX BOIIPOCOB.

45



1. lleab u 3apa4un OCBOEHMSI M CIUILJIMHBI

HCJ'IB JUCHUIIIIMHBI ABJIACTCA

1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

- (bOpMI/IpOBaHI/IC Y CTYACHTOB CUCTEMATHYCCKUX 3HAHUH 110 BOIIpOCaM IMPOCKTUPOBAHUA U
9KCILTyaTalluil KOMIIJICKCHBIX CUCTEM 3JICKTpOCHa6)K€HI/IH ropoJ0B U NPOMBIINIJIICHHBIX IMPCA-

MIPUSITUH.

3aayaMy JUCLUIUIMHBI SBJISETCS:
- OIIPEACIIATh BEJIMYMHBI PACYETHBIX HArpy30K,
- IPOEKTUPOBATh HAa BAPHAHTHOW OCHOBE CXEMBI AIEKTPOCHA0KEHUS TPOMBIIIJICHHBIX

HOPEIIPUITHI U TOPOIOB;

- pacCUMTHIBaTh MapaMETPhl PEKUMA CETU U ONPE/ICTICHUEM MTOKa3aTelIe KauecTBa 3JIeK-
TPOIHEPTUU B €€ PACUETHBIX y3JIax.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUSs M0 JUCHUILJINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3YJIbTATAMH 0CBOEHHSI 00Pa30BaTeJbLHOMH MPOrpaMMbl

Kon, popmynuposka
KOMITETCHIHH

Kon, dopmymupoBka
UHUKATOPa

[Tnanupyembie pe3yabTaThl
00y4eHHS IO TUCHIUIITNHE
(Monymio0),
XapaKTEPU3YIOIIUE ITAIIbI
(dbopmupoBaHus
KOMITCTEHIIHMI, HHIUKATOPOB

ITK-1 Criocoben yyacTBOBaTh
B IIPOCKTHPOBAHUU CHCTEM
AIIEKTPOCHAOKESHHSI.

N-1nk-1 Beimonusier cOop u
aHaJIN3 TaHHBIX IS
MPOEKTUPOBAHUS CUCTEM
ANEKTPOCHAOKEHUS

3HaeT OCHOBBI CHUCTEM
ANEKTPOCHAOXKEHUS TOPOIOB,
MPOMBIIUICHHBIX,
HNPEAIPUATHI U
TPAHCHOPTHBIX CHCTEM;
CXEMBI U OCHOBHOE
JIEKTPOTEXHUYECKOE U
KOMMYTAIIHOHHOE
o0opyoBaHue MOICTAHIIHHA
CHCTEM DJIEKTPOCHAOKEHUSI.
YMeer paccuuThIBaTh U
BBIOMPATH DJIEMEHTHI, a TAKIKE
OTIpeIeNIATh ONTUMAIIbHbIE
PEKUMBI pabOThI CHCTEM
3JIEKTPOCHAOKEHUS
MIPOMBIIIICHHBIX
MPEANPUITHI, TOPOAOB U
TPAHCHOPTHBIX CHCTEM KakK B
MpoI1iecce uX pa3padOTKH 1
CO3JIaHMsI, TaK B MPOLIECCe UX
JKCILTyaTaluu.

NJI-2nk-1 Beibupaer Tunossie
MIPOCKTHBIE PEIICHUS] CHCTEM
AIIEKTPOCHAOKEHHUS

Brnageer Mmetonukamu
pacyeToB mapamMeTpoB U
PEXHUMOB pabOTHI
3JIEKTPOOOOPYAOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTA.
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2. @opmynuposxa 3a0anus u ee 0o6vem

3AJAHUE Ne 1

TEMA: Pacuer 3J1eKTpUUECKHUX HAarpy30K B 3JIEKTPOYCTAHOBKAX HAIIPSKEHUEM J10 U BbIIIE
1 kB MeTOI0OM yNOpSAOYEHHBIX IUarpaMMm

Kpatkue Teopermueckue cBeieHus. PacdyerHas Harpys3ka MO JOIYCTUMOMY HarpeBy
NpeACTaBIsieT COOOW TaKyl YCIOBHYIO JUIMTEIbHYI0 HEHW3MEHHYIO HarpysKy, KOTopas
SKBHUBAJIEHTHA OKUAAEMOM H3MEHSIOIIEICs Harpy3ke Mo Haubosiee TSKEIOMY TElJIOBOMY
BO3/ICHCTBUIO: MAKCUMAaJIbHOM TeMIlepaType HarpeBa MPOBOJHUKA WJIHM TEIJIOBOMY M3HOCY €ro
U30JIALUH.

B coorBerctBun ¢ PTM 36.18.32.4-92 pacueTHass aKkTHBHAs MOIIHOCTb  IPYIIIbI
3JIEKTPOIIPUEMHUKOB (KOJIMUYECTBO JIEKTPOIIPUEMHHUKOB B IpyIiIie 60j1ee OAHOI0) Ha HAIIPSKEHUH
1o 1 kB onpenensercs no BEIpaKEHUIO

n
I:)p = sz kni Pui
1 : (1.1)

rae Kp — koo dunueHT pacueTHoil Harpy3Ku.
['pynoBoit KO3 PHUIUEHT HCIIOTB30BAHUS

n
Z kHi pHi
1

TP (1.2)

3nauenue Kp 3aBucut ot 3¢pPexTUBHOro uncia 3IEKTPONPUEMHUKOB (N3), TPYIIIOBOTO
kodduuuenta ucnonb3oBanus (Ku), a Takke OT NMOCTOSHHON BpeMEHU HarpeBa CeTH, s
KOTOPOM pacCUUTBIBAIOTCS AIEKTPUUECKUE Harpy3Kku. B MeTouke pacueTa MpUHSTHI CIEAYIOLINE

y T, =10 Mun y
3HaueHUs MOCTOSIHHOW BpeMeHu Harpesa (T0): — JUIsl ceTel HarpsbkeHneM 1o 1 kB,
MUTAIOLIMX paclpeienTeNbHbIe IUHONPOBOABI, MYHKThI, COOPKH, IUTHL. 3HaueHus Kp ams atux

ceTel mpuHHMMarpTcs o Tabm. 1.1; TO =2,51 — JUIsl MarucTpalbHBIX IIWHOMPOBOJOB U
[IEXOBBIX TpaHchopmaropoB. 3HaueHus Kp Ans aTux ceteit mpuHUMaroTcs mo Tabdmn. 1.2.

D¢ heKTUBHOE YUCIIO IEKTPOITPUEMHUKOB N — 3TO TAKOE YUCIIO OJTHOPOIHBIX IO PEXKUMY
paboThI SIEKTPOIIPUEMHUKOB OJIMHAKOBON MOIIIHOCTH, KOTOPOE 00YCIIaBIMBAET T€ K€ 3HAUCHUS
pacyeTHOW HArpy3ke, 49TO U TpPYIIa pa3IMYHBIX TI0 MOIIHOCTH U PEXUMYy pPaboTHI
AIIEKTPOTNPUEMHHUKOB. BenrurHa ny onpeaensercs o BEIPaXEHUIO:

_&r)®
X (1.3)

K

n
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Taomuua 1.1

3navyeHus K03 PpUuueHToB pacueTHON Harpy3Ku Kp U1t muTaromux ceteil HanpspkeHueM
1o 1 kB mi1g noctostHHOM BpeMEHM Harpena

T, =10 Mun

. KoaddurnmenT ucnonp3opanus Ku

0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 0,8
2 8,0 5,3 4,0 2,66 2,0 1,6 1,33 1,14 1,0
3 4,52 3,2 2,55 1,9 1,56 1,41 1,28 1,14 1,0
4 3,42 2,47 2,0 1,53 1,3 1,24 1,14 1,08 1,0
5 2,84 2,1 1,78 1,34 1,16 1,15 1,08 1,03 1,0
6 2,64 1,96 1,62 1,28 1,14 1,12 1,06 1,01 1,0
7 2,5 1,96 1,54 1,25 1,12 1,10 1,04 1,0 1,0
8 2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,26 1,7 1,43 1,16 1,08 1,07 1,01 1,0 1,0
10 2,18 1,65 1,39 1,13 1,06 1,05 1,0 1,0 1,0
11 2,11 1,6 1,35 1,1 1,05 1,04 1,0 1,0 1,0
12 2,04 1,56 1,32 1,08 1,04 1,03 1,0 1,0 1,0
13 1,98 1,52 1,29 1,06 1,03 1,02 1,0 1,0 1,0
14 1,93 1,49 1,27 1,05 1,02 1,01 1,0 1,0 1,0
15 1,9 1,46 1,25 1,03 1,01 1,0 1,0 1,0 1,0
16 1,85 1,43 1,23 1,02 1,0 1,0 1,0 1,0 1,0
17 1,81 1,4 1,2 1,0 1,0 1,0 1,0 1,0 1,0
18 1,78 1,38 1,19 1,0 1,0 1,0 1,0 1,0 1,0
19 1,75 1,36 1,17 1,0 1,0 1,0 1,0 1,0 1,0
20 1,72 1,34 1,16 1,0 1,0 1,0 1,0 1,0 1,0
21 1,7 1,33 1,15 1,0 1,0 1,0 1,0 1,0 1,0
22 1,66 1,31 1,13 1,0 1,0 1,0 1,0 1,0 1,0
23 1,65 1,29 1,12 1,0 1,0 1,0 1,0 1,0 1,0
24 1,62 1,28 1,11 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 1,1 1,0 1,0 1,0 1,0 1,0 1,0
30 1,51 1,21 1,05 1,0 1,0 1,0 1,0 1,0 1,0
35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 1,4 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0
45 1,35 1,1 1,0 1,0 1,0 1,0 1,0 1,0 1,0
50 1,3 1,07 1,0 1,0 1,0 1,0 1,0 1,0 1,0
60 1,25 1,03 1,0 1,0 1,0 1,0 1,0 1,0 1,0
70 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
80 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
90 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 |11 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
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Tabmuua 1.2

3navyeHuss Kod(pduumentoB pacuetHoit Harpy3sku Kp nHa mmuaax HH 1mexosbix
TpaHc(hOpMaATOPOB M Ul MaruCTPaJIbHBIX IIMHOIIPOBOJIOB HanpsbkeHueM 1o 1 kB

Koaddurnment ucnonp3opanus Ku
w 0,1 015 | 0.2 0,3 0,4 0,5 06 | 27
6oee
1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1,9 1,52 1,24 1,11 1,0
3 2,94 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1,19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 0,96 0,94 0,93
6-8 1,2 1,0 0,96 0,95 0,94 0,93 0,92 0,91
9-10 1,1 0,97 0,91 0,9 0,9 0,9 0,9 0,9
10-25 0,8 0,8 0,8 0,85 0,85 0,85 0,9 0,9
25-50 0,75 0,75 0,75 0,75 0,75 0,8 0,85 0,85
bosee 50 | 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0,8

B cnyuasix, korjga pacuetHast MOITHOCTE Pp, BbrunciieHHas 1o BeipaxeHuto (1.1), okaxercs
MEHbIIIE HOMUHAJIbHOW Han0oJiee MOIIHOIO 3JIEKTPOIPUEMHUKA (PH.MAKC), CJIEyeT IPUHUMATh

Pp = pH.MaKC.

PacueTHas peakTHBHasi MOLIHOCTb ONpPEAEISETCs CIEAYIOIINUM 00pa3oM:
- 7S NUTAoUX ceTed (IUTAIoUIUMe pPAaclpeleIUTe/bHbIE IIWHONPOBOJbI, ITYHKTHI,
cOOpKH, IIUTHI) B 3aBUCUMOCTHU OT 3HAUYEHUS N3:

n, <10
npu
n
Q =113 K, P.it9e;
1 ; (1.4)
n, >10
npu
n
Q, =2 K,i P.itg9;
1 ; (1.5)

- A MaruCTpajJlbHbIX INWHOIPOBOJOB M Ha MHWHAaX IMEXOBBIX Tpchq)OpMaTOpHLIX
HOI[CTaHL[I/Iﬁ, a TaKKeC IIpU OIIPCACIICHUN peaKTHBHOfI MOIITHOCTH B LICJIOM IIO LIEXY, KOPITYCY:

n
Q, =K, Z Kyi Prit9o;
1 ; (1.6)
e tgei — K03 PUIHEHT peaKTHBHON MOIIHOCTH 1-TO 3JIEKTPOIIPHEMHHUKA, TPHHUMAEMBbIi
o Tab. 1.3 Mo 3HAYEHHIO COS.
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Tabmuua 1.3
KoadduimeHTs HCI0Ib30BaHUSA U MOITHOCTH HEKOTOPBIX
MEXaHH3MOB H aIllapaTroB

Koadduuments
DNEKTPONPUEMHUKHU UCTIOJIb30BaHU | MOUTHOCTH
s, (ku) (coso)

1. MeTtamiopexynme CTaHKA MEJIKOCEPUIHHOTO 0,12-0,14 0,4-05

MIPOU3BOJICTBA, METIKUE TOKAPHBIC, CTPOTATIbHBIC,

noJ0exHbIe, (hpe3epHbIe, CBEPIINIIBHBIC, KapyCellbHBIC,

TOYUJIBHBIC U JIP.
2. To xe npu KPYIMHOCEPUITHOM IPOU3BOJICTBE 0,16 0,5-0,6
3. To xe npu TsOKEIOM peskumMe paboThI: 0,17 0,65

HITAMIIOBOYHBIEC TIPECCHI, aBTOMATHI, PEBOJILBEPHBIE,
o0aupouHble, 3y0odpe3epHble, a TaKKe KPYITHbIE
TOKapHbIC, CTPOTajibHbIe, (Ppe3epHbIC, KapycebHbIE,
pacTOYHBIC CTAHKU

4, To xe ¢ 0c000 TsHKENbIM pekuMoM padboThl: mpuBoabl | 0,2 - 0,24 0,65
MOJIOTOB, KOBOYHBIX MAIlIWH, BOJIOYMILHBIX CTAHKOB,
OYHMCTHUTEIIbHBIX OapabaHOB H JIp.

5. MHOTOIIIUHIEILHBIE aBTOMATHI 0,2 0,6

6.  Kpansl MocToBbI€, rpelidepHbIe, KpaH-0aJKHu, 0,15-0,35 0,5
Teabdepsbl, TUGTHI

7. Bentunstopsl, canutapHo-ruruennyeckas Beatwinus | 0,65 — 0,8 0,8

8.  Hacocsl, KOMIIpECCOpPHI, IBUTATEIb-TCHEPATOPHI 0,7 0,85

9.  Csapounsle TpanchopMaTOpsl 1yroBoi anekrpocsapku | 0,2 0,4

10. Tleun compOTHBIICHUS, CYIIMIbHBIC MKADHI, 0,75-0,8 1,0
HarpeBarelbHbIC TPHUOOPHI

11. HHayKnuOHHBIC TTEYH HU3KOW YaCTOTHI - 0,35

12. HWuaykuuoHHBIC IEYH BHICOKOW YaCTOTHI - 0,65-0,8

13.  DneaTopsl, TPAHCIIOPTEPHI, KOHBEHEPHI 0,4-0,55 0,75

14. JlyroBble CTaJCIUIABHIBLHBIC MTCYH 0,5-0,75 0,8-0,9

15. TanpBaHWYeCKUE YCTAaHOBKHU 04-05 0,6-0,8

IIpu omnpeneneHun pH Uil MHOTOABUTATENIBHBIX IIPUBOJOB YUHUTHIBAIOTCS BCE
OJIHOBPEMEHHO paboTarolue 3JIeKTPOABUTaTeNU 1aHHOTO PUBO/IA.

Jns  snexTponBUrarened ¢ MOBTOPHO-KPATKOBPEMEHHBIM DPEXHMOM paboThl  HX
HOMHUHAJIbHAS MOIIIHOCTh MPHUBOIUTCS K JuTensHOMY pexxumy (ITB=100 %).

[Tpu Brmtouenun onHopazHoro Ol Ha (azHOoe HampspKEHHE OH YYMTBIBAETCS Kak
SKBUBaJIEHTHBIN TpexazHblii D11 HOMUHANIBHON MOLTHOCTBIO

pH = 3pH.O; qH = 3qH.O’ (1.7)
IJIe PH.O, H.O — aKTHBHAsI U PEaKTUBHAsI MOIITHOCTH ojiHO¢azHoro JI1.

[Tpu BrIroueHun onHodaszHoro DIl Ha nMHENHHOE HampsHKEHHUE OH YUYHMTHIBAETCS Kak
SKBHUBAJIEHTHBIA DI HOMHUHAIBHON MOIIHOCTBIO

P, =3P, 0, =30, _ (1.8)

[Ipu wHammuuum rpynnel oxHodasHbix JII, KoTOpble pacmpeneneHsl 1o ¢azam ¢
HEPaBHOMEPHOCThIO HE BbIME 15 % mo oTHOmIEHWI0 K o0med MourHocTu (Tpex(das3HbIX U
onHo(daszupix DIl B rpymme), OHM MOTYT OBITH IMpPEICTAaBICHBI B pacdyeTe KaK SKBUBAJCHTHas
rpymma Tpexdaznbix JI1 ¢ Tol ke CcyMMapHONH HOMUHATIBLHOW MOITHOCTBIO.
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B cnyuyae mpeBbllieHUS yKa3aHHOM HEPaBHOMEPHOCTH HOMMHAJIbHAs MOIIHOCTb
SKBUBAJIEHTHOH rpymimbl Tpexdazubix D11 mpuHuMaeTcst paBHOW TPOMHOMY 3HAUYCHUIO MOIITHOCTH
HauboJee 3arpyKeHHou (asbl.

K pacdeTHO#l aKTUBHOM M pPeaKTUBHOW MOIIMHOCTH CUJIOBbIX OII Hanpssxkenuem 1o 1 kB
JOJDKHBI OBITH NPH HEOOXOAMMOCTH J100aBJIEHBI pacyeTHbIE OCBETUTENIbHBIE HArpy3ku Pp.o u
Qp.o.

3HaueHUe TOKOBOM pacueTHOM Harpys3ku, IO KOTOPOW BbIOMpAaEeTCsi CEYEHHUE JIMHUM 110
JIOITyCTUMOMY HarpeBy, ONPEEseTCs IO BBIPAKEHUIO:

| _ S
p
Jau, , (1.9)
S, = sz 4 Q§
rue — MOJIHAs pacyeTHasi MOITHOCTH y3J1a Harpy3ku, kKB-A.

[Tpumep. HeobxonumMo onpenenuTh pacyeTHYIO JIEKTPUUECKYIO HAarpy3Ky ydacTka (1exa)
U XapaKTEePHBIX y3JIOB CETH - JABYX CHJIOBBIX pachpenenurenbHbix mkador (IIIP1 u 1IP2). B
Tabn. 1.4 B COOTBETCTBUHM C BapuUaHTOM 33JaHHsI YKa3aHbl HOMEpa AIIEKTPONPUEMHHUKOB
(motpedurteneit), koropeie 3anutanbl ot HIP1 u IIP2. B rpadax 4 u 5 TaGauubl nmpuBeIeHBI
pacueTHble aKTHMBHAasg W peaKTUBHAs Harpy3ku ocsemleHusa. B T1abn. 1.5 mgaerca kpaTkas
XapaKTepUCTHKA MOTpeduTenell (HaMMeHOBaHHE, YCTAHOBIICEHHAs! MOIIHOCTh) YYacTKa IIeXa.

Jlns WiumiocTpanM pacueTHblEe HArpy3Kd OMNPENENICHbl MO0 HCXOAHBIM JaHHBIM 0-TO
BapuanTa Tabm. 1.4; 1.5). Pacuer Harpy3ku BbIoSHEH B Buae Tabiuubl 1.6. B mepBoii rpade
yKa3bIBalOTCsA HauMeHoBaHUA ceTeBbiX y3ioB (IIIP1, IIIP2, ocBeTuTenbHast Harpy3ka) 1 HoMepa
OIl u3 Tabiuiipl 1.4 B COOTBETCTBUU C BapHAHTOM 3aJaHUs, YKa3aHHBIM IIPETIO/IaBaTEIIEM.
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HWcxonnple nanHble

Tabnuua 1.4

Howmepa notpebureneii, mprucOeAMHEHHBIX K

PacueTHas ocBeTUTEIRHAS

Howmep CHJIOBOMY HIKady Harpysia

BapHUaHTa
LIP1 P2 Pp0, kBt Qp0, xBap

0 1-3, 11, 12,101 71-75 3,5 0,5
1 111-115 101-106 10,5 -
2 1,11,41.81, 101 12, 13,91, 62 28,8 4,6
3 21-26, 31-33 1-5,91 36,9 14,1
4 111-113,91,1, 21 61-63, 71, 76 54,2 12,3
5 101-103, 91, 92 81-86 9,5 -
6 7,14, 71-73 21-24, 47-49 8,0 -
Il 29-30, 41 1-4,11-13 21,5 7,9
8 4,6,8,9, 13 28, 32, 48, 61, 92 31,8 6,5
9 11-18 21-25, 94 4,5 1,1
10 5, 7-10 21,91, 102-104 3,9 -
11 2-4, 21-26 5,27,17,101 14,6 3,5
12 10, 11-13, 101 14-16, 91-92 21,8 5,6
13 6, 16, 26-30 31,41,61, 71 15,1 2,8
14 14-18, 21-23 81-86, 93 3,6 1,2
15 7, 8,81, 93,101 6,21,41,51,71 5,9 2,3
16 9, 71-73, 104 7,11-14,51 7,8 1,9
17 12, 94, 103-106 1-3, 28-30 5,6 1,5
18 13, 84, 93, 102, 103 12,151, 26 3,9 -
19 19, 94, 101-105 3-5, 13-15 8,0 -
20 61-64, 71-76 77-80, 101, 91 11,5 -
21 51, 62, 72, 83, 93, 102 1-4, 19, 20, 30 18,1 4,9
22 30, 65-70 80, 85-90, 110 13,6 2,5
23 91, 92, 101-105 116-120, 11 4,5 -
24 2,15, 22, 38 1, 12-14, 35-37 7 -
25 4-6, 16-18 7-10, 101-104 6,5 1,5
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Tabmuua 1.5
HcxonHple naHHbIe

Homepa YcraHOBIIEHHAs MOLTHOCTD .
. HaunmenoBanue notpedurenen
noTpeouTenei €IMHUYHOTO noTpeduTes, KBt
1-10 7 TokapHble cTaHKU
11-20 3 CBepinIbHbBIC CTAHKU
21-30 2,5 ToumnbpHOE 000pyIOBAaHUE
31-40 10,5 [IITamMmOBOYHBIEC PECCHI
41-50 14 CtporajibHbIE CTaHKH
51-60 8,5 PeBobBEpHBIE CTAHKH
61-70 2,8 [InudoBanbHBIC CTAHKH
71-80 4,5 Dpe3epHble CTAaHKU
81-90 3,5 [Teun conpoTuBIeHUs
91-100 4 xB-A CBapoynble TpaHc(hOpMaTOpbI
101-110 5 Hacocwr
111-120 15 BenTunsitoper

B rpade 2 mpuBogsarca HaumenoBaHus Ol u3 TaGnuubl 1.5 B cOOTBETCTBHH € HX
HOMEpaMH.

B rpade 3 - komudectBo DI 01MHAKOBO MOIITHOCTH

B rpade 4 - HomuHanpHas yCTaHOBIIEHHAs: MOIIHOCTH OAHOTO (exuHu4Horo) JI1.

B rpade 5 - cymmapHas HOMUHalIbHasi MOILIHOCTb.

B rpacdax 6, 7 u § 3anuchIBaOTCs CripaBOYHbIE JaHHBIC U3 Tadi. 1.3. B utoroBoii crpoke

K — 2KuDy
DY
B rpade 6 yka3bIBaeTCsl 3HAU€HHUE TPYMIOBOro KodhduIireHTa ucnoib3oBaHus ( Py

kK, p,t
tg(P:QCM :Z I/IpH g(P

), B rpade 7 tgo ( Pou > KuPy ) u B rpade 8 COOTBETCTBYIOIIHI eMy COS.

B rpadax 9 u 10 - coorBercTBeHHO 3HaueHUs kupH M KUpHtZ(Q B MUTOrOBBIX CTpOKax
MPUBOJISATCS CYMMBI STUX 3HAUYEHUH.

B rpadax 11, 12, 13, 14, 15, 16 3anonHst0oTCa TOJIBKO UTOTOBBIE CTpOoku. B rpade 11

3Ha4YeHue, BbrancieHHoe 1o 1.3. B rpade 12 yka3piBaroTcs 3Hau€HUs!, TpUHATHIE 110 Tabi. 1.1 nim
1.2.

B rpadax 13, 14, 15, 16 3HaueHus1, BEHIYUCICHHBIE COOTBETCTBEHHO MO BhIpakeHUsM 1.1;
1.4 v 1.5 unn 1.6; 1.9.

3AJAHME Ne 1.1
[To mcxomabiM nmaHHBIM Tabd. 1.4 w 1.5 B COOTBETCTBMU C BapHaHTOM, 3aJIaHHBIM

mpernoaaBaTeneM, ONPEeAeTUTh PACUeTHYI Harpy3Ky HpPOU3BOJCTBEHHOIO YYacTKa, CHIIOBBIX
mkados [1IP1 u IIP2. Pacuers! BeimosHUTh B opme Tadm. 1.6.
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Tabauua 1.6.

HaHHHC JJIg pacdeTa SJICKTPUICCKUX HArpy30K

Koaddumue DddexkTrBHO Q*
g - Homunannuas § HT e e Pacuernas <
;‘m = | MOIIHOCTh, KBT % 5 pEaKTUBHOM yucio J11 GE) = MOII[HOCTE g
=5 = = I MOIIHOCTH = S = 2 =
S = Haumenosanue O [omor | o6mas = 8. = ) == - = S
22 oI s | mar ) =g S| % _Qp)| 2EZ 2 |8 | & | E
5 < £ |oOIl |Pu=np | &2 S | n,="= 205 | & = 2 =
= o Q5 S o 3 2 Q 2 o oE| B & . 0
S H ) H S o 172} Zp C = B =S o o
=3 = (P H 2 S| = n| 25 | EQEE 5| 8
< © ) 3} (] 2 = [P o &
s = ~ ) = S =
S S © 2, S
~ o =
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LIP
1-3 ToxkapHBbIit 3 7 21 0,14 0,5 1,73 {294 |50
11,12 CTaHOK 2 3 6 0,13 0,5 2 0,78 | 1,35
101 CBepiuibHbII 1 5 5 0,7 085 | 1,75 |1 2,17
CTaHOK 2 3,5
Hacoc 0,62
Hroro no IIP1 32 0,23 065 1,18 | 7,22 | 852 |5 1,65 11,9 19,37 | 151 | 22,9
1IP2
71-75 | ®pe3epHbIit 5 45 22,5 0,12 0,5 1,73 | 2,7 4,68
CTaHOK 2
Hroro mo 111P2 22,5 0,12 0,5 1,73 | 2,7 468 |5 2,54 6,86 | 5,15 |8,58 | 13,0
2
OcBeTuTeNnbHas Harpys3Ka
Htoro mo ygactky 54,5 0,18 0,6 133 19,92 | 13,2 | 10 15 18,7 1145 | 23,6 | 35,9
6 2 8
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3AJJAHUE Ne 2

TEMA: 3ammTa 3J1IeKTpUYECKUX CETEN U 3JIEKTPOIIPUEMHUKOB HAIPSKEHUEM 110 1 U BbIle
1 kB

Kpatkue teoperndeckue ceaenus. OCHOBHBIMHM BUJAMU 3aIUT NEKTPUUECKUX CETEeH U
AJIEKTPONPUEMHUKOB HalpspkeHHEeM 110 | kB sBisioTCA 3alMTBI OT NEPErpy3kd U TOKOB
kopotkoro 3ambikaHus (K3). 3ammura ot TOokOoB K3 jomkHA OCYImIECTBIATHCS IS BCEX
IIEKTPUYECKUX CETEHN U AIEKTPOIPUEMHUKOB.

B kadectBe ammapaToB 3alllUThl MPUMEHSAIOTCS ABTOMATUYECKHE BBIKIIOUYATENId H
IPEIOXPaHUTEIH.

JI71st 32U THI 3JIEKTPOJBUTATENICH OT MEPErpy3KH U OT TOKOB, BOSHUKAIOIIUX MTPU OOpbHIBE
OJTHOM U3 (a3, MPUMEHSIOTCS TAK)KE TEIJIOBBIC PeJie MArHUTHBIX MTyCKaTeJeH.

Bri6op ammapatoB 3amuThl (IIpeoXpaHUTENeH, aBTOMATOB) BBINOJHIETCA C YYETOM
CJIEIYIOIINX OCHOBHBIX TPEOOBAHUA:

HomuHanbeHbIi TOK U HampspDKEHHUE arapara 3aliuThl JOJIKHBI COOTBETCTBOBATH
pacueTHOMY JJIUTENIbHOMY TOKY U HAIIPSDKEHUIO 3JIEKTPUUECKOH LIETIH.

HomunaneHble TOKU pacuenuTeneil aBTOMaTUYECKUX BBIKIIOYATEIeH U TUIaBKUX
BCTaBOK MPEIOXpaHUTENCH HEO0OXOAUMO BBIOMPATH MO BO3MOKHOCTH MEHBIIUMH 10
JUINTEJbHBIM pAcCUeTHBIM TOKaM C OKpYIJICHHEM [0 Onuxaifmero OoJbIiero
CTaH/IapTHOI'O 3HAYEHUSI.

Anmapatsl 3alUThl HE JOJDKHBI OTKJIIOYAaTh YCTAHOBKY MPH KPAaTKOBPEMEHHBIX
neperpys3Kax, BOSHHKAIOIIUX B YCIOBUSX HOPMAIBbHOW pabOThI, HAPUMEP, MPU ITyCKax
ANEKTPOABUTATENECH.

Bpewmst gelicTBHs anmapaToB 3allUT JOJDKHO OBITH IO BO3MOXKHOCTH MEHBIIUM U
JOJKHA OBITh OoOecreyeHa CEeJIEKTUBHOCTh (M30MpPaTesIbHOCTh) JEHCTBUS 3aLIUThI MPH
MIOCJIEZI0BATEIBLHOM PACIIONOKEHUH aIlllapaToB 3allUT B 3JIEKTPUUYECKOM LIETIH.

Tok 3amuTHOrO anmapara (HOMUHAIBHBIN TOK TUIaBKOW BCTaBKH, HOMUHATBHBIN
TOK WIM TOK cpaOaThlBaHMsI pacLENHUTeNss aBTOMara) JOJKEH OBITh COIJIacoBaH C
JOITYCTUMBIM TOKOM 3aIUIIIAEMOT0 IIPOBOIHUKA.

Amnmapatbl 3alIUThl JOJDKHBI 00ecreuMBaTh HaJleKHOE OTKIOYEHHE B KOHIIE
3alMIIAeMOT0 y4yacTKa AByX- M Tpexdasubix K3 mpu Bcex Buaax pexuma paboThI
HEUTpaiu ceTel, a Takke oHO(a3HbIX K3 B ceTsx ¢ rinyxo3a3emMiIeHHON HEeUTpabo.

Hanexnoe otkmoyenue TokoB K3 B cetn Hanpspkenuem a0 1 kB obecnieunBaercst B Tom

cilyyae, €CiIM OTHOIIEHHWE HauMeHbIIero ojHopazHoro pacuetHoro Toka K3 ( IK3) K
HOMMHAJIBHOMY TOKY IUIaBKOM BcTaBku mnpenoxpanurtens (IH.Bct) wmm  pacuenurens
aBTOMaTHUeCKOro BhIKIto4arens (IH.p), uMeroiiero o0paTHO3aBUCHMYIO OT TOKA XapaKTEePUCTUKY
Oyzer He MeHee 3, a BO B3phIBOONIACHBIX 30HAX COOTBETCTBEHHO:

I
Mg Ve
I H.BCT I H.p . (21)

[Ipu 3ammTe ceTell AaBTOMATHYECKUMHU BBIKIIOUATEISIMH, HMMEIOIIUMH  TOJBKO
AJIEKTPOMATHUTHBIN pacuenuTenb (OTCEUKY), I aBTOMATOB C HOMUHAIBHBIM TOKOM 10 100 A
KpaTHOCTh TOKa K3 OTHOCHTENBHO YCTaBKM TOKa MTHOBEHHOTro cpabarpiBanus (Icp.p) momxHa
ObITh HEe MeHee 1,4, a U1 aBTOMAaTOB ¢ HOMHUHAIILHBIM TOKOM Ooitee 100 A — He menee 1,25.

OnHako, B CeTSX, 3alIUIIAEMBIX TOJBKO OT TOKOB K3 (He TpeOyrommx 3amuThl OT
Meperpy3ku), 3a UCKIIOUEHUEM MPOTSHKEHHBIX CETeH, MOMyCKaeTCss HEe BBIMOJIHATH PacyeTHOMN
MIPOBEPKHU KPAaTHOCTH TOKOB K3 K TOKaM 3aIUTHBIX ammapaToB, €CJIM 00ECIIEYeHO COTJIacOBaHUE
3alIMTHOTO aMIapara ¢ AOMYCTUMBIM TOKOM 3aIIUIIAEMOro MPOBOAHUKA.

2.1. BpiOop miIaBKHUX BCTABOK MPEIOXpaHUTENCH
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HoMuHanpHBI TOK IUIABKOM BCTaBKU IMPEIOXPAHUTENSA ONPEHEISCTCS 10 BEINYUHE
JUINTEJIBHOTO pacyeTHOro toka (Ip):

" 1O YCJIOBHUIO IICPETPY30K IMMKOBBIMU TOKAMU

H.BCT Z Ip (22)

| oer 2/
HBCT = '/ Y (2.3)
rae I — muKoBbIi (MaKCUMAaJIbHBINA KPaTKOBPEMEHHBIN) TOK;
o — K03 PUIIMEHT KPAaTKOBPEMEHHOM! TETIJIOBOH Meperpys3Ku;

a=25
! — IJIA JICTKHUX HYCKOB C OJIUTCIbHOCTHIO HYCKa no 5 C, a TaKXE HpI/I pe,[[KI/IX
nyckax (Hacochl, BEHTUJISITOPBI, CTAHKH U T.I1.) ¥ IIPU 3aLIUTE MarucTpay;

a=2 — JI7IS1 TSDKEJBIX YCIIOBUHM MyCKa, a TakKe MpH yacThIx (Oonee 15 pa3 B vac)
nyckax (KpaHbl, JpOOUIIKH, UEHTPUDYTH U T.I1.);

o= 1’6 — JUIS OTBETCTBEHHBIX AJIEKTPOIIPUEMHHUKOB.

[Ipu BBIOOpPE MpeAOXpaHUTENS Uil OAMHOYHOTO DSJIEKTPONPHUEMHHKA B KadecTBe Ip
MIPUHUMACTCS €r0 HOMUHAIBHBINA TOK 1H, 8 B Ka4eCTBe I — IMMyCKOBOM TOK 1ITyCK.

Jns nuHUE, OUTAOUX TPYNNy 3JeKTPONPHUEMHUKOB, MAKCUMAJbHBI IUKOBBIA TOK
OIPEEIACTCS:

o= Doy + 1, (2.4)

rac myck _ HYCKOBOI>'I TOK DJICKTPOIIPUECMHUKA UJIN I'PYIIILI OJHOBPEMCHHO BKIIFOYACMbIX

AIIEKTPONPUEMHHKOB, ITPH ITYCKE KOTOPBIX KPATKOBPEMEHHBIH TOK JINHUH JIOCTUTAET HAauOOJIbIIeH
BEIINYUHBI,

P _ nnurensHsiit pacueTHBII TOK, OMpeeNseMblii 6e3 yueTa pabouyero Toka mycKaeMbIX
AIEKTPONPUEMHUKOB.
IIpy OTCYTCTBHM JAHHBIX O KOJIMYECTBE OJHOBPEMEHHO IyCKAEMBIX 3JIEKTPOIPUEMHUKOB
MUKOBBIA TOK JIMHUU MOXKET OBITH OIpeeIieH 1Mo ¢hopmyie:

IHI/IK = limax T (Ip o kI/IIHH)’ (2.5)

rzie in.max — HauboJIbIIMKA MYCKOBON TOK JIEKTPOIIPUEMHUKA TPYIIIIbI;

Ip — pacueTHBbIi 10 HAarpeBy TOK IPYIIIbI 3JEKTPOINPUEMHHUKOB;

1HI — HOMUHAJIbHBIN TOK 3JIEKTPONPUEMHUKA C HANOOJIBILIUM ITYCKOBBIM TOKOM;

ku — k03 punrieHT Hcronb30BaHMs SIEKTPOIIPUEMHHKA C HAUOOJIBIIUM ITYCKOBBIM TOKOM.

HomuHanbHbIN TOK IUIAaBKOM BCTaBKM NMPENOXPAHUTEINS], 3AIIMILAIOLIETO OTBETBIECHUE K
CBapOYHOMY arapary, BBIOUPAETCs U3 COOTHOIICHUS:

|, ... >12-i IIB 26)

H.BC ,

TJIe iHC — HOMUHAJIBHBIA TOK CBAPOYHOTO ariapara Ipy NacropTHOW MPOJOKATEIEHOCTH
BkitoueHus (I11B).

Jomyckaercst [H.BCT 7151 CBapOYHOTO ammapara MpUHUMATh PaBHBIM JIOITYCTHMOMY TOKY
POBO/Ia, MUTAIOIIEr0 CBAPOYHBIH ammapar.

BeiOpaHHBIE TUTaBKHE BCTaBKM JOJDKHBI  OOECIIEYMBATH TaKXKe CEJIEKTHBHOCTH
(u30uparenbHOCTh) cpalaTbiBaHMs. DTO 3HA4YMT, yTo npu K3 Ha KakoM-TubO ydacTke ceTu
JIOJDKHA TIEPEropeTh IUIaBKasi BCTaBKa MPEAOXPAHUTENS TOJIBKO 3TOTO MOBPEKICHHOTO yJacTKa.
B oOmem ciyuae 3ammuTa CUMTAeTCs CEJIIEKTUBHOM, KOTJAa XapaKTEpUCTUKH CpadaTbIBaHUS
anmapaToB 3allUTHl IIOCIEIOBATEIFHO PACIONOXKEHHBIX B IIEMM C y4eTOM 30H pa3dpoca
XapaKTEPUCTHK HE TIEPECEKArOTCH.

VYauThIBast, 4TO pa3HHIIA BO BPEMEHH CpadaThIBaHM IUTaBKUX BCTABOK C pocToM Toka K3
U B obnmactu Oonpmux TokoB K3 ymeHbliaercsi, a Takke TOT ()aKTOp, YTO C MHOTOKPATHBIM
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MOBTOPEHHUEM IMKJIOB HarpeBa BpeMsi cpabaThIBaHUS MPEIOXPAHUTENS BBICIICH CTYNEHH MOXET
YMEHBUIATBCS I 00ECHeUeHUs] CeJIEKTUBHOCTH CpabaThIBaHUS KaXKAbI MpeaoXpaHUTENb Ha
cxeMme ceTH 1o Mepe npudmmkenus k 11 nommkeH uMeTh IIIaBKyI0 BCTaBKY HE MEHEe, YeM Ha JIBE
CTYIIEHU BBIILIE, YEM IIPEIBIIYILHN.

[Tpumep. PaccuntaTh TOK M BBIOpATh MJIABKUH MPEIOXPAHUTENb U 3aIUTHI JTUHUH, TIO
KOTOPOH NMUTAETCA IEKTPONPUEMHHUK (JIEKTPOABUraTelb) CO CIEIYIOIMMH JaHHBIMHU:

p,, =18,5kBrT; cosp, =0,82; 7, =87 %;U,, =380B
Pemenue. OnpenensieM IIUTENbHBIN pacue€THBIA TOK JIMHUU:

S 185
" " U, cosp,n, 173-0,380-082-087

| =i :— =39,6-7=277,2A.

=39,6 A

II
ITyckoBo# TOK:

>
[To ayuTenEHOMY TOKY IH.BCT >39,6 A.
[1o KpaTKOBPEMEHHOMY TOKY C Y4€TOM YCIOBHH ITyCKa

I >|—“2 217,2 >1109 A.

H.BCT —

Bri6upaem npenoxpanurens [TH2-250 ¢ IH‘BCT =120 A.

3AJAHHUE Ne 2.1

Paccuntarh TOKM SJEKTPONPUEMHUKOB U BBIOpaTh IUIABKUE MPEJAOXPAHUTENN B
pacrpeenTeIbHOM HIKady, cxemMa KOTOPbIX IIpHUBeeHa Ha puc. 2.1.

FU

FUl FU2 FU3 FU4

P; P2 P3 Py Ps Pg

Puc. 2.1. Cxema pacnpenenuTebHON CETH

Tabnura 2.1
Hcxonubie naHHbIE

Ne {PI 1P2 P53 P4 P> 1P cospl |cosp?2 |cose3 |cospd |cosp5 |cospb | Ke
Bap. |kBt |kBt |kBT |kBT |kBT |KBT ¢ ? ® ¢ ¢ ¢

196 117,3 3,7 |43 |11,0(9,3 |0,7 0,6 0,6 0,6 0,8 0,8 0,8

18,111401(73 |25 |16,0(21,0(0,8 0,7 0,7 0,6 0,8 0,7 0,8

13,0 (19,3192 |43 |[7,8 |59 |0,6 0,8 0,7 0,8 0,8 0,7 0,85

AIWIN|F

7,3 142170 |2,1 23,245 |07 0,8 0,8 0,8 0,7 0,9 0,85
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92 |73 |11 |0,75|14,5|28,0 (0,8 0,6 0,6 0,6 0,8 0,7 0,85

17592 |30 |2,2 |73 |84 |0,6 0,6 0,7 0,6 0,8 0,7 0,8

5
6 40 (13572 |3,0 |98 ]19,3|0,7 0,7 0,6 0,6 0,8 0,8 0,8
7
8

35 (7,1 |53 |23 |61 [19,5|0,8 0,7 0,8 0,7 0,6 0,6 0,8

9 84 21375 |40 14634 |07 0,6 0,8 0,8 0,6 0,7 0,8

10 (116|253 |36 [0,75]93 (2,2 |08 0,7 0,7 0,8 0,6 0,6 0,85

11 ]10,3|16,1 |74 |31 |49 |95 (0,7 0,7 0,8 0,6 0,6 0,8 0,85

12 |17,116,3 |0,75(0,75|5,7 [20,4|0,8 0,6 0,6 0,6 0,7 0,7 0,85

13 (40 |93 |28 |17 |17,1[14,0|0,7 0,8 0,6 0,7 0,8 0,6 0,8

14 112873 |41 |08 |193|6,5 (0,8 0,6 0,6 0,6 0,8 0,8 0,8

15 |[145(14,5|100 (41 |75 (28 |07 0,8 0,8 0,8 0,7 0,8 0,8

2.2. Bpibop aBTOMAaTHYECKUX BBIKJIOUATENIEH
HoMuHasibHblE TOKM aBTOMAaTHUYECKOTO BBIKIIOYATENS M PACLENUTENs BBIOMPAIOT IO
JUINTEIIbHOMY PAC4€THOMY TOKY JIMHUU:

[
na < Tp, @.7)

[
HP P (2.8)

Tok cpabaTbeiBaHus (OTCEYKH) JICKTPOMArHUTHOTO HIJTH KOMOMHUPOBAHHOTO PACICITHTEIISI
(Icp.p) mpoBepsieTcst IO MUKOBOMY TOKY JIMHHUH [TTHK:

lepp 21,250 29)

Tox Cpa6aTI>IBaHI/I$[ pacuCirTelId YCTaHABJIMBACTCA HM3TOTOBUTCIIEM B 3aBHUCHUMOCTU OT

H.p

rae Ko _ KpPaTHOCTb TOKa OTCEYKH.

C yuerom (2.9) pacueTHOoe 3Haue€HHE KpPAaTHOCTH TOKAa OTCEYKH OINpENeNseTcs Mo
BBIPAKECHHUIO!

J125- 1,
R
Hp : (2.10)

CenekTUBHOCTh  cpadaTblBaHMUs MOCIEIOBATEIbHO BKIIOUEHHBIX aBTOMATHUYECKUX
BBIKJIFOUaTeIe oOecrneynBaeTcss B TeX ClydyasX, KOTAa MX 3allUTHBIE XapaKTEPUCTHKH He
nepecekaroTcs. [Ipn OTCYyTCTBHM 3aIIUTHBIX XapAaKTEPUCTHUK KaX/Iblii aBTOMAT HA CXEME CETH I10
mepe npubmmxenus k UII gomkeH uMeTh HOMHUHAJIBHBIN TOK pacleNuTeNss He MEHee, YeM Ha
CTYIIEHb BBIIIE, YEM IPEIBIIYIIUNA.

K

HpI/IMep. Paccuurath TOK 1 BBI6paTL aBTOMAaTHYCCKHI BEIKJIIOYATECIIh JJIA 3alllUTHI OT
MEPETPY3KHU U TOKOB KOPOTKOT'O 3aMbIKAHU . 9JICKTpOHpI/ICMHI/IKOM SABJIACTCA aCHHXPOHHLIﬁ

IT

_ _875% |
JIBATATEIF MOIIHOCTRIO 11 KBT, CoS 2 0’87; Ty 87’5 /0; IH
Pemenune. OnpenensieM IIATENIbHBIN paCUETHBIN TOK

Iy =iy = = - -
p H \/—SU COS(D /| 1’73 . 0,38 . 0,87 . 0,875

BribepeM HOMUHAJIBHBIN TOK PacLENUTEN U3 YCIOBUS:
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L, 21, >22A
l,,=25A 1,,=25A

ABTOMAaTHYECKHUH BBIKIIOUaTENh cepun BA 51-25 ¢ "H.a
YcTaHaBnuBaeM HEBO3MOXKHOCTh Cpa0aThIBaHUS ABTOMATHUYECKOTO BBIKIIIOUATENS MPU

IIyCKeE:

lopp 21251

Ha »1exTpoMarHUTHOM pacLenuTese TOK TporaHus ycraHoBileH Ha 10IH.p, 3HauuT
lopp =250 A

MakcuManbHbIi KPaTKOBPEMEHHBIN TOK

|y =1,=22:75=165A.

lpp 21,251, =1,25-165=206,3A 250 A > 206,3 A

3AJAHHUE Ne 2.2

Paccuntarh TOKH SJEKTPONPHEMHHKOB M BBIOPATh aBTOMATHYECKHE BBIKIIOYATEIH B
pacnpenenutenbHoM mikady cepuu [IP8501 (puc. 3.2).

OFL | QR OR3

NN A

P1©Pzd Pgé P4© Ps () Ps

Puc. 2.2. Cxema pacnpeIenuTeabHON CETH
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Tabmuua 2.2
HcxonHple naHHbIe

Ne Pl |P2 |P3 |P4 |P5 |P6 |cospl|cose2|cose3 |cospd|cose5|coseb |Ke
Bap. |kBt [kBt [kBt [kBT [kBT [KBT

1 16,1143 |73 |22 |21,3|92 |08 |08 |06 |06 |O6 (08 |0,85
2 38 |1401)2,7 (40 |185(|30 |06 |O6 |[O6 |[O6 (08 (08 |08
3 12,5103 |75 |11 |52 |40 |06 |08 |08 |08 |08 (06 |0,85
4 19 |73 |0,73(0,73 (19,322 |08 |06 |O6 |O,7 |08 (06 |08
S) 19075 |40 |2,2 |13,0]|55 (0,7 |06 |O,7 |08 |08 0,7 0,85
6

7

8

42 123120 |20 |49 |91 |08 |06 |O6 |O6 (08 |07 0,85
13,3 (1201(22 |11 |49 |85 (06 (O, (O, |O,7 |08 |06 |08
10078 |2,7 |0,75|38 |22 (08 (06 |(O6 |O6 |08 |08 |08
9 23,030 |83 |03 |48 |110|0,7 |O8 (08 |08 (0,7 |08 |08
10 |93 ]10,0(3,2 [0,75|55 [185|06 |O7 |08 (08 |[O,7 (06 |08
11 |73 |135(75 |30 |130(22 |08 |07 |O,7 |08 |06 (08 |0,85
12 |145)75 |30 |0,75|35 [183|0,7 |06 |O6 |06 |08 [O0,7 0,85
13 ]10,2|85 |40 |09 |18,0(3,7 |07 |06 |O7 (08 (08 |07 0,85
14 |84 12677 |30 (18573 |0,7 |08 |O,7 |09 |08 (06 |08
15 ]15,8]110(48 |22 |39 [196]08 |0/ |06 |06 |06 |08 |0,85

3. Obugue mpebosanus K HANUCAHUIO U OPOPMIEHUIO PADOMbL

Ocrognvle mpedosanus K pabome

[Ipu BbmonHeHun U opopmieHnn KoHTpoiabHOM mo I'OCTy Hago yuuThIBaTh 00IIKE
TpeOOBaHUs, KOTOPbIE NPEAbSIBISIOTCS K padoTe:

— CTYZACHT JOJDKEH NIPUAEPKUBATHCS 3alaHHON TEMAaTHKH;

— 3aMpelieHo MEHATh TEMY CAMOCTOSITENIbHO O6e3 0OpallieHus K MPernoaaBaTento;

— npu opopMIIEHHN pabOTHI HYKHO yuuThIBaTh HOpMBI U 'OCTHI;

— KOHTpPOJIbHAs BBIMOJIHSAETCS HA OCHOBAaHUU HE MEHEE CEMH HMCTOYHUKOB, BBIOPAHHBIX
aBTOpOM;

— paboTa 0oKHA OBITH aBTOPCKOM, B HEHM JTOJKHBI COJIEP>KaThbCsl COOCTBEHHbIE BBIBOJIBI
CTYZCHTA;

— TEKCT KOHTPOJIbHOW JIOJDKEH UMETh 00BbeM He MeHee 7 JINCTOB.

Odopmaenue no 'OCTy mexkcma KonmpoibHou

Kormga paGoTa BeImosiHeHa, ee He0OXOAUMO MPUBECTH B COOTBETCTBYIOIINI BU] COTIIACHO
I'OCTawm:
— KOHTpPOJIbHYIO HabupaioT B Word WM IpyromMm TEKCTOBOM PEAAaKTOPE C aHAJOTHYHBIM

(byHKIHOHATIOM;
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— ipu Habope HY KHO KcTob3oBaTh mMpUdT Times New Roman;

— MHTEPBaJI MEXKAY CTPOK — MOJIYTOPHBIN;

— pa3mep mpudra — 14,

— TEKCT BBIPABHUBAETCSI 110 IIUPUHE;

— B TEKCTE JIETIA0T KPACHBIE CTPOKH C OTCTYNOM B 12,5 MM;

— HIDKHEE U BEPXHEE OISl CTPAHMIIBI JIOJKHBI HIMETh OTCTYT B 20 MM;

— cieBa orctyn coctasisieT 30 mm, cipaBa — 15 MmM;

— KOHTpOJIbHAs BCEr/la HyMEpYeTCs ¢ MEePBOTo JUCTA, HO Ha TUTYJIBHOM JIUCTE HOMEp He
CTaBsT;

— HOMEp CTpaHMIIBI B pabOTe BCEr/ia BEICTABIISICTCS B BEPXHEM IIPABOM YTIIY;

— 3aroJIOBKH paboThl 0(hOPMIIIOTCS YKUPHBIM MIPUDTOM;

— B KOHIIE 3ar0JIOBKOB TOYKa HE MPEIyCMOTPEHA;

— 3aroJIOBKH HaOWPArOTCs MPOMUCHBIMU OYKBaMU;

— BCE IYHKTHI U pa3zeiibl B paboTe TOJDKHBI OBITH MPOHYMEPOBAHBI apaOCKuMu nudpamu;

— Ha3BaHHUS PA3JIEIOB Pa3MEIIAIOTCs TIOCEPEANHE CTPOKH, TIOJPA3IEIIbI — C JIEBOTO KPasi;

— paborta pacrieyaTbiBaeTCsl B IPUHTEPE Ha THUCTaX A4;

— TCKCT OOJDKCH pacIiojiararbCs TOJbKO Ha OJIHOM CTOPOHC JINCTA.

Paboma umeem maxKyw cmpykmypy.

1. TuTynbHBIHN THCT;

2. OrnaBneHue U BBE/ICHUE;

3. OCHOBHOM TEKCT U pacdeT KOHTPOJBHOI;

4. 3akIr0uMTeNbHas 4acTh paboThI;

5. IlepeueHb UCIIOIB30BAaHHOM JTUTEPATYpPhl U HICTOUHUKOB,;

6. JlononHeHus ¥ NpUI0KEHHUS.

Ecnu B paboTe ecTh IpUII0KEHUS, O HUX HAJI0 YIIOMUHATh B OTJIaBJICHUU.

Ccpbuiku HyMepyroTcsi apaOckuMu 1udpamMu, IpyU 3TOM YUUTHIBAIOT CTPYKTYPY pabOThI

(paznensl ¥ moApa3iessl).

4. Pexomenoauuu no ébinoIHEeHUIO 3A0AHUS

Ykazanue k pewenuio 3a0auu Nel
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[Tpumep. Paccuntarh TOK U BBIOpaTh ABTOMATUYECKHIA BBIKIIIOYATENb JUIS 3aLIUTHI OT
NEPErpy3KH U TOKOB KOPOTKOT'O 3aMbIKaHMsI. DJIEKTPOIIPUEMHHUKOM SIBJIAETCS aCUHXPOHHBIN

b5

= — 0
JBATATENIF MOITHOCTRLIO 11 KBT, Cos Py = 0’87; Ty = 8715 /0; I

Pemenue. OnpenensieM IIUTENbHBIN pacueTHBIN TOK

<, = P 11 oA
JUcosp-n 173-0,38-0,87-0,875

BBI6epeM HOMHHAJIbHBIM TOK pacuciuTelld U3 yCIOBUA:

L, 21,222 A

H

H.p
ABTOMAaTUYECKHI BBIKIIFOYATENL cepun BA 51-25¢ "Ha , WP .
YcraHaBiaMBaeM HEBO3MOXKHOCTb CpabaThIBaHUs aBTOMATMUYECKOI'O BBIKJIIOYATENS IPH

mycKe:

ey 21,251,

Ha SHeKTpOMaFHI/Il.“HOM pacuenurene TOK Tporanus ycraHoBieH Ha 10IH.p, 3HAUUT
lopp =250 A

MaxkcuManbHbIN KPaTKOBPEMEHHBIH TOK

e =1, =22:75=165A

lepp 21,251, =1,25-165=206,3 A 250 A > 206,3 A

5. IThan-2paghux eévinonnenus 3adanusn

Pabota Hag pacueTHO-rpaduueckoil pabOTOW MOXKET OBITh MpeAcTaBI€HA B BHJE

BBITIOJIHCHHA CICAYIOIIUX ITAIIOB:

Ne
HaumeHnoBanue stana Cpoku BBINOJTHEHUS
n/n
Ha nepsom
1. [lonyuenus 3ananus
MPaKTUYECKOM 3aHATUN
Ha nepsom
2. IlepBuyHas KOHCYIbTALMS C IPENOJABATEIIEM
IIPAKTUYECKOM 3aHATUU
3. Pabota ¢ nHPOPMALIMOHHBIMU UCTOUHUKAMHU B Tteuennnu cemectpa
4. Hanucanue koHTposbHON pabOTHI B teuenun cemectpa
5. [IpenocraBriieHne KOHTPOJIBLHON PabOTH Ha Kadenpy B Teuenunu cemectpa
Ha nocnennem
6. 3amTa KOHTPOJIHHON pabOTHI
IIPAKTUYECKOM 3aHATUU

6. Kpumepuu ouenueanus pabomaol
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B mensx TmOBBIIIEHWS KayecTBa BBIMOJHSEMBIX —pacueTHO-rpaduueckux pador
MPENno/iaBaTelib PyKOBOJCTBYETCS CIACAYIOIIMMHU KPUTEPUSIMHU OIICHUBAHUS MUCHMEHHBIX pPadboT
CTYZCHTOB.

Ouenka «zaumeno (Omanyno)» 6blCMAGAACMCA, eCaU CHYOCHM.:

— TMPEJCTaBHII PacUeTHO-TpaUUIECKyr0 pabOTy B YCTAHOBICHHBIA CPOK U OhOpMHI €€ B
CTPOTOM COOTBETCTBHH C U3JI0)KCHHBIMH TPEOOBAHUSIMU;

— HCIOJIb30BAT PCKOMEHIOBAaHHYIO W JIOMOJHUTEIBHYIO YU4COHYIO U CTPaHOBEIYCCKYIO
JUTEPATYPY;

— TIpH BBINIOJHEHUW YIPAKHEHUH TIOKa3al BBICOKUH ypPOBCHb 3HAHUS JICKCHKO-
rpaMMaTHYECKOTO U CTPAHOBEIICCKOT0 MaTepraa Mo 3aJJaHHOM TeMATHKE, TIPOSBUI TBOPYCCKHIA
MOJXOJ TPU OTBETE Ha BOIPOCHI, YMEHHE TIIyOOKO aHAIM3MPOBATh MPOOJIEMY U JIeNaTh
0000111a0II1€ BEIBOIBI;

— BBITIOJTHII PabOTy TPAMOTHO C TOYKH 3PSHHSI IIOCTABJICHHON 3a1a4u, T.€. 0€3 OMMUOOK U
HEJ0YCTOB WM JIOMYCTHII He 00Jiee OJTHOTO HEeI0ueTa.

Ouenka «zaumeno (Xxopouto)» 6bICMAaGAaemcs, eCiu CyOeHm.:

— MPEJICTaBHII pacueTHO-TpapUuecKyt0 paboTy B YCTaHOBIEHHBIN CPOK U 0(OPMUII €€ B
COOTBETCTBUH C U3JI0KECHHBIMU Tp€6OBaHI/I$[MI/I;

— HCIIOJTb30BaJl PEKOMEH/IOBAHHYIO U JIOTIOJTHHUTENBHYIO JTUTEPATYPY;

— TMpU BBHINOJTHEHUU YNPAKHEHUH TOKa3an XOpOILIUH YpOBEHb 3HAHUS JIEKCUKO-
rpaMMaTHYEeCKOTO W CTPAHOBEIYECKOTO MaTepHalia Mo 3aJaHHOW TeMaTHKe, MpPaKTHYeCKU
NPaBUWIBHO CHOPMYIHMPOBAT OTBETHI Ha IOCTABIEHHBIE BOIPOCHI, MPEACTAaBWI O0IIee 3HAHHE
uH(popMaluu 1o npoodyeme;

— BBINOJHWI padOTy MOJHOCTHIO, HO JIONMYCTUJ B HeM: a) He Oosee OonHOM HerpyOoii
OIIMOKU ¥ OJJHOTO Hefo4eTa 0) Uiu He 0oJiee IBYX HEJIOUETOB.

OueHKa «3aumeHo (Y0081emeopumesibHo)» 8bICHIAGIACHCA, eC/IU CHLYOCHH:

— TpencTaBmsl paObOTy B YCTAHOBJICHHBIA CPOK, NMPH OQOPMIIEHHH PaOOTHI JAOMYCTHII
HE3HAUUTENIbHbIE OTKJIOHEHHSI OT U3JI0KEHHBIX TPeOOBaHUIA;

— MOKa3aJ JOCTAaTOYHbIE 3HAHUS 110 OCHOBHBIM T€MaM KOHTPOJIBHON paboThI;

— HMCTOJIb30BaJl PEKOMEH IOBAHHYIO JINTEPATYPY;

— BBITOJIHWI HE MEHEe MOJIOBUHBI pabOoThI WIIM JIOMYCTUII B HE a) He Ooliee ABYX TPyOBIX
omnooK, 6) uiu He 6oJee o JHOM rpy0oii OIMOKK M OJJTHOTO HEJJOUYETa, B) UJIH HE OoJjiee IByX-Tpex
HErpyObIX OIMOOK, T') WM OJHON Herpy0oil OIIMOKM U TpeX HEI0YETOB, 1) WIH IPU OTCYTCTBUU

omMOO0K, HO TIPU HAJTMYUH 4-5 HETOUYETOB.
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Ouenka «nezaumeno (1eyoos1emeopumesivbio)y) 6blCmagiaemc:

— KOTJla YHMCJIO0 OMIMOOK M HEI0YETOB IPEBOCXOJIUT HOPMY, IIPU KOTOPOH MOXKET OBbITH
BBICTABJICHA OLIEHKA «3auT€HO (yIOBJIETBOPUTEIBHO)» WM €CJIM NPABUIBHO BHIIIOJHEHO MEHEe
HIOJIOBUHBI PabOTHI;

— €CJIM CTYAEHT HE NPUCTYNaJ K BBIIOJIHEHUIO pabOThl MM MPABUIBHO BBIIOIHHWI HE

6osiee 10 mpo1eHTOB BCeX 3aaHui.

7. Ilopaook 3auwgumot padomut

Hanmcannas crygenToM pacueTHo-rpaduyeckast paborta ciaercst Ha Kadeapy B CpOK st
penensupoBanus. CTYICHT 3alMINAeT pacueTHO-TpadUyecKyro paboTy 10 3K3aMeHa (3adeTa)
nepen npernoaasareneM. bes 3amutel PI'P cTyneHT k sk3aMeny (3aueTy) He AOMyCKaeTCs.

PaGora He nmomyckaercs K 3alluTe, €CIM OHA HE HOCHT CaMOCTOSITENILHOTO XapakTepa,
CHHCaHa U3 JINTEPATYPHBIX MCTOUYHUKOB WIIM Y JIPYTUX aBTOPOB, €CIM OCHOBHBIE BOTPOCHI HE
PaCKpBITHI, U3JIOKEHBI CXEMAaTUYHO, (PparMeHTapHO, B TEKCTE COJEPIKATCS OIIMOKH, HAYIHBIH
anmapat oopMIIeH HEPABUIBLHO, TEKCT HAMCAaH HEOPEkKHO.

B xome 3ammThl KOHTpOJBHOW pabOTHI 33Jaya CTyJIEHTa — II0Ka3aTh YIIIYOJIEHHOE
MIOHWMaHHE BOTIPOCOB KOHKPETHOM TEMBI, XOpOIIIee BIaIeHIE MaTepHalioM IO TEME.

3amuTa pacueTHoO-rpaduuecKkoil paboThl MOXKET MPOXOAUTH B Pa3IMYHBIX (opMax IO
YCMOTPEHHIO MPETOoAaBaATENs:

— B (opMe UHAMBHUIYyalbHON Oecelpl CTylEHTa C PYKOBOJAUTENIEM I10 OCHOBHBIM
MOJIOKEHUSAM pabOThI;

— B (popMe MHIMBUAYATILHOW 3alMTHI B TPUCYTCTBUH BCEH TPYIIIBI CTY/ICHTOB;

— B (opMe TpynmnoBOil 3alIUThl — OJHOBPEMEHHOM 3alUThl KOHTPOJIBbHOM paboTHl MO
OJTHOMY HampaBJeHUIO. B 3TOM ciyyae Kaablil ClIeTUT 32 XOAOM pacCyKICHHUH TOBapHUIIeH,
JIOTIOJTHSIET, YTOYHSIET X, YTO, HECOMHEHHO, YCHITMBAET PA0OTY MBICIH U CIIOCOOCTBYET Pa3BHTHIO
YKOHOMHYECKOTO MBIIIICHHS.

JIrobast popma 3amUTHl KOHTPOJIBHOW pabOTHl YYUT OTCTaMBATh CBOI TOYKY 3PEHHS,

Y6CIlI/ITCJ'H:HO APpTryYMCHTUPOBATH €€, YTO CHOCO6CTByeT nepepacTaHuro 3HAHUH B y6e)KIlCHI/I}I.
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Crnucok Iureparypbl

8.1 IlepeyeHb OCHOBHOW M JIOTIOJHUTEILHOM JIMTEPATyphl, HECOOXOAUMOU ISl OCBOCHHS
JUCHUTITUHBI

1. I'yxxoB H. I1. , OnbxoBckuit B. 4. , [1aBmtouenko [. A. CucTteMbl 31eKTPOCHAOKEHUS:
yueOnuk/ ['yxoB H. I1. , OnbxoBckuii B. fI. , [TaBmrouenko JI. A. HoBocubupck: HI'TVY, 2015.—
262 c. Pexxum noctyna: http://biblioclub.ru/index.php?page=book_view_red&book id=438343
2. CoxkoinoBa, E.M. DiexkTpudeckoe 1 3JIeKTPOMEXaHUIECKOEe 000pyI0BaHHE.
OO01enpoOMBIIIITICHHBIE MEXaHU3MBI U ObITOBas TexHuKa : yaeOHuk/E,M. Cokomnosa. - 9-e u3.,
ucnp.-M.: Axkanemus, 2014. - 224 c.

3. CmupHOB, 10. A. ®usnyeckre 0CHOBBI AJICKTPOTEXHUKH : yueO, mocooue / FO.A. CMupHOB,
C,B. Coxomnos, E.B. Tutos. - 2-¢ uza., ucnp. - CIIO. : JIansp, 2013. - 560 c. - (YueOHUKH 1715 BY-
30B. CrienmanpHas muteparypa). - bubnmorp,: c. 558-559. - ISBN 978-5-8114-1369-0
4.AxumoBa, H. A. MoHTa)X, TeXHUYECKast SKCILUTyaTallds U PEMOHT JIEKTPUUECKOTO U
3JICKTPOMEXaHUUECKOro 00opynoBanus : yuconuk / H.A. Akumona, H.®. Korenenen, H.W.
CenTropuxuH ; noa pen. H.®. Korenenna. - 10—e uzn., ucnp. - M. : Akagemus, 2013. - 304 c. -
[Mpuon.: c. 284-295. - bubauorp.. c. 296.

8.2.IlepeueHb  y4eOHO-METOJUYECKOTO  OOECIEYCHUS  CaMOCTOATEIBHOW  pabOTHI
00y4aroImuXxcst MO JUCIUTUINHE
1. MeTOZII/ILIGCKI/Ie PEKOMCHAAIWH AJIA IOATOTOBKU K NPAKTUYCCKUM 3aHATUAM.
2. Meronnveckne peKOMEHIAIMH IO OPTaHU3aIlUN CAMOCTOSTEIBHOM pabOThI CTYICHTOB.
3. Meroanueckue peKOMEH1alluu 10 BBIIOJIHEHUIO KOHTPOJIbHOM pabOTHI.
4. MetoauyecKkre peKOMEH/IAIUH 110 BBITIOJIHEHHUIO JIA00OPATOPHBIX PadOT.

8.3.IlepeueHp pecypcoB HHPOPMAILIOHHO-TEICKOMMYHHKAI[MOHHOM ceTn MHTepHeT,
HEOOXOIMMBIX ISl OCBOCHHS TUCIIUTIITHHBI
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas 6ubinoTeka oHmaiH"
2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema IPRbooks
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MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykazaHus
10 OpraHu3aluy 1 POBEIECHUIO0 CAMOCTOSTENILHON paboThl 00y4arOIIUXCs
no pucaumnnie «QJIEKTPOCHABXEHUE
JUISL CTYJIEHTOB HaIlpaBJICHUsI TOATOTOBKU
13.03.02 DnexTposHepreTUKa U 3J1€KTPOTEXHUKA

ITsaturopck 2025 r.
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Conepxanue

BBenenue

OO01mast XapakTepUCTHKA CAMOCTOSTEIBHOM pabOTH 00yUaroImerocs Mpy H3yICHUN TUCITHTUTHHBL
«JIEKTPOCHABXEHUE»

[Inan-rpaduk BHIOIHEHHS CAMOCTOSATEIBHON PabOTHI

KoHTposIbHBIE TOYKH ¥ BU/BI OTYETHOCTH 110 HUM

Mertoauueckre peKOMEHJaluK 0 U3Y4YEHHIO TEOPETUIECKOTO

Mmarepuana

CHHcoK peKOMEHAYEMOH JINTEPATYPBI.
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BBenenue

CamocrosarensHas  pabota —  IDIaHUpyeMmas  ydeOHas, y4eOHO-HCCIEeNOBATENbCKasg, HAYyJHO-
HCCIIeIOBATeNIbCKask paboTa CTYACHTOB, BBIIOJIHAEMAas BO BHEAYAUTOPHOE (AyAUTOPHOE) BpeMs IO 3aJlaHUIO H IIPH
METOJIMYECKOM DPYKOBOJICTBE IIpernojaBarelisi, HO 0e3 ero HeNOCPEACTBEHHOro ydacTusi (IpH YacTHYHOM
HEIOCPEJCTBEHHOM y4acTUH IPeNoAaBaTelis, OCTaBIIAIONIEM BEAYLIYIO POJIb 32 PaOOTON CTYAEHTOB).

CamocrosTenbHast pabota cTyieHToB B BY3e siBisieTcst BayKHBIM BHJIOM YU€OHOM U HAYYHOH JEATeIbHOCTH
CTyJEHTA.

Benymas nens opranmsaunu u ocymectiaeHns CPC nomkHa coBHaiaTh ¢ IENbI0 00yYeHHs CTYICHTa —
MOJTOTOBKO# OakanaBpa ¢ BeICIIUM oOpazoBanueM. [Ipu opranmzanuu CPC BaxHBIM W HEOOXOJMUMBIM YCIOBHEM
CTaHOBATCS GOPMUPOBAHUE YMEHHS CAMOCTOSTENIHLHON paOOTHI A MPUOOPETeHHS 3HAHUH, HABBIKOB M BO3MOYKHOCTH
OpraHu3alyy yu9eOHOH ¥ HaAyYHOU eITeIbHOCTH.

Lenpto caMoCTOATENHHOM pabOThI CTYJEHTOB SBISETCS OBNaJeHHE (YyHIAMEHTAILHBIME 3HAHUSIMH,
HpO(beCCI/IOHaHI)HbIMI/I YMEHUAMU u HaBbIKAMH JACATCIbHOCTU mo HpO(bI/IJHO, OIIBITOM TBOp’-IeCKOfI,
HCCIIeIOBATeNIbCKOM  gesTenpHOCcTH.  CaMocTosiTenbHas — paboTa  CTYAEHTOB — CIIOCOOCTBYET — Pa3BHUTHIO
CaMOCTOSATENHHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPYECKOTO TI0IX0/1a K PELICHUIO Mpo0IieM y4yeOHOro

¥ TPO(ECCHOHATBEHOTO YPOBHSI.
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Oomas XapaKkTepucTuKa CaMOCTOATEIbLHOM paﬁonﬂ oﬁyqalou[erocﬂ NPpH U3YYCHUH TUCHUIITIUHBI

«3J1eKTPOCHADKEeHH e

CamocrosarensHass  paboTa -  IDIaHHpyemas  y4deOHas, y4eOHO-HCCIIEOBAaTENbCKas, HAYYHO-
uccieI0BaTeIbcKas padoTa CTYICHTOB, BBIIIOJIHAEMas BO BHEAYIUTOPHOE (AyAAUTOPHOE) BpeMs 10 3a/laHUI0 U TIPH
METOJIMYECKOM DPYKOBOJICTBE IIpernojaBarelisi, HO 0e3 ero HEeNOCPEACTBEHHOro ydacTusi (IpH YacTHYHOM
HEIOCPECTBEHHOM y4acTUH IPeroAaBaTelis, OCTaBIIAIONIEM BEAYLIYIO POJIb 32 PaOOTON CTYAEHTOB).

CamocrostenbHast pabota cTyneHToB B BY3e siBisiercst BayKHBIM BHJIOM YUE€OHOM U HAYYHOH JEATeIbHOCTH
cryzneHTa. CaMoCTosITeNnbHast paboTa CTYI€HTOB UTPAET 3HAYUTEIBHYIO POJIb B PEUTHHIOBON TEXHOIOTUH O0YIEHHUS.
B cBs3u ¢ atiM, oOyuenne B BY3e Brirogaer B ceOst 1Be, IPAaKTHUECKHA OIWHAKOBEIC TI0 00BEMY W B3aMMOBIIUSHUIO
yacTH — TIporecca oOydeHHs u mporecca camooOydenus. I[lostomy CPC pomkHa crate 3¢ ¢dexkTuBHOH H
IeJICHApaBJICHHON paboTO! CTyaeHTa.

K coBpemeHHOMY cHenuanicTy OOIIECTBO MPEABSIBISET JOCTATOYHO IIMPOKHH IepedeHb TpeOOBaHHI,
Cp€ar KOTOPBIX HEMAJIOBAKHOC 3HAUYCHUC UMECT HAJIMYUC Y BBIITYCKHUKOB OIPCACIICHHBIX CHOCO6HOCTeﬁ U YMCHU
CaMOCTOATCIIBHO I[O6LIBaTI) 3HaHUA W3 pa3IMYHbIX UCTOYHUKOB, CUCTEMATHUIHUPOBATH IMOJTYYCHHYIO I/IH(l)OpMaHI/IIO,
JlaBaTh OLEHKY KOHKPETHOM (hpMHAHCOBOH curyanuu. ®opMUpOBaHKE TAKOTO YMEHHS IPOMCXOAUT B TEYCHUE BCETO
neprosia oOydeHUs Yepe3 yJacTHE CTYJCHTOB B NMPAKTHUCCKHUX 3aHITHSX, BHINIOIHEHWE KOHTPOJBHBIX 3aJaHUN M
TECTOB, HAIMCAaHWE KYPCOBBIX W BBIITYCKHBIX KBaIM(HUKanIMOHHBIX pabot. Ilpm 3TOM camocrosTenbHas padoTa
CTYZICHTOB UTPAET PELIAIOIIYIO POJIb B XOZE BCEr0 Y4eOHOTO Iporiecca.

Benymast nens opraamsanuu u ocymectsieHuss CPC nomkHa coBmagaTh ¢ eibio 00ydeHUs CTyJeHTa —
MOJATOTOBKOM crenuanucra U OakamaBpa ¢ BbicIIMM oOpa3zoBaHueM. IIpm opranmsamuu CPC BaxHBIM H
HEOOXOIMMBIM YCIIOBUEM CTAHOBSTCS (POPMHUPOBAHUE YMEHUS CAMOCTOSTEIBHOM PabOThI AJIsl TPHOOPETEHNUS 3HAHUH,
HaBBIKOB 1 BO3MOYXHOCTHU OpraHu3anun yqe6H0171 u Haquoﬁ JACATCIBbHOCTH.

@opmBI caMOCTOSTENEHOH pabOTHl CTYJEHTOB pa3HOOOpa3Hbl. B cooTBercTBHM ¢ pabouell mporpamMmoin
JVCIUILIMHBI TIPETyCMOTPEHBI CIIEAYIONINE BUIBI CAMOCTOSTENILHON pabOThI CTy/ACHTA!

- CaMOCTOSATENIbHOE U3yUECHHUE JTUTEPATypPHl;

- CaMOCTOATCJIbHOC PCHICHUEC 3a1a4.

Llenv camocmoamenvHozo uzyyeHus aUmMeEpamypsl — CaMOCTOSTENILHOE OBJIAJICHUE 3HAHUSMU, OMBITOM
HCCIIEN0BATENbCKOM A TENbHOCTH.

3aoauamu caMOCTOATEIHLHOTO U3YUYCHHUS JINTEPATYPHI SIBIISIOTCS:

. YIIyOJICHHE U pacIiUpEeHUE TCOPSTUICCKUX 3HAHUM;

. (hopMupoBaHHE YMEHUI UCIIOJIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIIHIO U
CHCNHANBHYIO TUTEPATYPY;

. pa3BUTHE O3HABATEIBHBIX CIOCOOHOCTEH U AKTHBHOCTHU CTY/ICHTOB.

Ienv camocmosamenvhozo pewenus 3a0au - OBIagcHHe MPO(ECCHOHATBHBIMU YMEHUSIMH M HABBIKAMH
JIEATEBHOCTH 10 TPOGUITIO OyayIIeH eI TeIbHOCTH.

3adauamu caMoOCTOATEILHOTO pemICHuA 3aj1a4 ABJIAIOTCA:

° CUCTEMATHU3allUAd U 3aKPCIIJICHUE MOJTYUCHHBIX TCOPETUYCCKUX 3HAHHH H IMPaKTUICCKUX yMeHPIfI
CTYACHTOB;
° q)OpMPIpOBaHI/IC CaMOCTOATCIIBHOCTHU MBbIIIJICHU S, CIocoOHOCTEH K CaMOpa3BUTHUIO,

CaMOCOBCPIICHCTBOBAHUIO U CaMOpeCain3alium,
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. pa3BHUTHE UCCICOBATEILCKUX YMEHUH.

Llenvro camocmoamenvrozo 6blnOAHEHUA KOHMPONAbHOU padomel IO AUCIUILINHE SBISETCS OBJIAICHUE
(hyHIaMEeHTaIbHBIMA 3HAHUAMH, IPO(HECCHOHATHLHBIMI YMEHUSIMH 1 HABBIKAMH ICATEIEHOCTH MO PO(UITIO, OIIBITOM
TBOPUYECKOH, UCCIIEN0BATENBCKON AESATENBHOCTH.

3adauamu naHHOTO BUJIA CAMOCTOSTEILHON PabOTHI CTY/ICHTA SIBIISIOTCSL:

. cUCTeMaTH3alus U 3aKpeIUIeHHE MOIYYEHHBIX TEOPETUYECKUX 3HAHMH U MPAKTUYECKUX yMEHUil
CTYZICHTOB;

. yriTyOJieHHe U pacIlMpeHne TEOPETHYECKUX 3HaHUH;

. (hopMHpOBaHNE YMEHUH HCIOIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO U

CHENHANBHYIO JTUTEPATYPY;

. pa3BUTHE TO3HABATEIBHBIX CIMOCOOHOCTEH M aKTHBHOCTH CTYIEHTOB: TBOPUSCKOW WHHUIIMATHBHI,
CaMOCTOSITEIFHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

. (opMHpOBaHHME  CaMOCTOSATENBHOCTH  MBILIUICHUS,  CHOCOOHOCTEH K  CaMOpPa3BHUTHIO,
CaMOCOBEpPILIEHCTBOBAHMIO U CAMOpeaIn3alliig;

. pa3BUTHE UCCIIEI0BATEIbCKUX YMEHUH;

. HCTIONB30BaHUE MaTepuaia, COOPaHHOTO M TOJXYYEHHOTO B XOJZIE CaMOCTOSTENBHBIX 3aHATHH Ha

CCeMHHapax, Ha MPAKTUYCCKUX U Ha60paT0pHBIX 3aHATUAX, IPHU HAITMCAHUU KOHTpOJ'ILHOfI pa6OTLI.
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B pesynmeTare oCBOCHUS AMCHUIUIMHBI (POPMUPYIOTCS CISAYIOMNN MEpeYeHb IIAHUPYEMBIX PE3YJIbTaTOB
o0y4eHHs 10 [AWUCHUILINHE, COOTHECEHHBIX C IDIAHHPYEMBIMH pe3yJIbTaTaMHd OCBOCHHS 00pa30BaTEIbHON

MPOTPaMMBI.

[TnaHnpyeMble pe3ysbTaThl
OOy4YeHUsI IO TUCLIUIUIMHE
Kox, hopmynmpoBKka KOMIETEHITIH Kox, popmynmupoBka nHIHKaTOpa (Momymio0), XapaKTepU3yIOIne
9TaIbl POPMUPOBAHUS
KOMITCTEHIIMH, HHIMKAaTOPOB

3HaeT: OCHOBLI CHCTEM
AJIEKTPOCHA0KEHUS TOPOJIOB,
MPOMBIINUICHHBIX, IPSANPUATHH U
TPAHCIOPTHBIX CHCTEM; CXCMBI U
OCHOBHOE 3JICKTPOTEXHUYECKOE U
KOMMYTaIIMOHHOE 000py/I0BaHNE
[OACTAHIUI CUCTEM

UJI-1nc1 Boimonssier cGop u IIEKTPOCHAOKCHHS.

aHAJIN3 JTaHHBIX UL ‘YMeeT: paccUUTHIBATH M BEIOUPATH
IIK-1 Croco6eH y4acTBOBaTh B IIPOCKTUPOBAHNSA CHCTEM 3JIEMEHTBI, & TAKXKE OIPEIAEIIATh
MPOEKTUPOBAHUU CUCTEM 3IIEKTPOCHAOKEHUS ONTHMAJIbHBIE PEXUMBI PAOOTHI
3HeKTpOCHa6)KeHI/I$I. HI['ZHK-l BLI6I/IpaeT TUMIOBBIE CHUCTEM 3J'IeKTpOCHa6)KeHI/ISI

IIPOEKTHBIE PELIEHUS CUCTEM NPOMBINUICHHBIX TPEANPHUATHHI,

ANIEKTPOCHAOKEHUS TropoJIOB U TPAHCHOPTHBIX CUCTEM

KaK B IpOIlecce UX pa3pabOTKu U
CO3/IaHHs, TaK B MPOIECCE UX
IKCILTyaTaIHH.

Brnaneer: MeToiMKamMu pacueToB
MapamMeTpoB U PEIKHUMOB PabOTHI
AIIEKTPOOOOPYIOBAHUS CHCTEM
AIIEKTPOCHA0KEHHUS 00BEKTA.
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ILian-rpa¢uk BHINOJHEHHSI CAMOCTONTEILHOI padoThI

O0BeEM 4acoB, B TOM YHCIIE

Konsr
Cpencrsa n Konrtakrras
peann3yeMbIxX Bun nesarensrHoct
. TEXHOJIOTHH pabora c
KOMIICTEHITHA, CTYAEHTOB CPC Bcero
OLIEHKH TIpero1aBaTes
HHAUKaTOpa(oB) e
5 cemectp
CaMOCTOSITENbHOE Cobece1oBam
W3ydeHHe JUTEPaTyPHI IO eﬂ 54,42 6,38 60,8
TemaMm Nel-8
CobecemoBanu
IK-1 TToaroroBka K JIEKLIUSAM . 3,24 0,36 3,6
WUI-1 g IToaroToBka K CobecemoBaHu 6,48 0,72 72
N-21x-1 MPAKTUYECKUM 3aHATHAM €
Tloaroroska x CobecenoBanu 4.86 0,54 5.4
1a60PaTOPHBIM 3aHATHSIM e
HOHFOTOBKaVK CobecenoBanu 12 1 13
KOHTPOJILHOH padoTe e
Hroro: 81 9 90
5 cemecTp
CaMoCTOsATENBHOE CoGece10Ba
H3y4YeHHEe JUTEPaTypsl IO e)l 126,2 17,8 144
TemaM Nel-8
CobecenoBann
[K-1 IToaroroBka K JIEKLIHSM . 0,54 0,06 0,6
NIO-1 k1 IToaroroBka k CobecenoBann 1,08 0,12 12
N-2mk-1 MIPaKTUYECKUM 3aHITHIM e
ITonroroBska k CobecenoBann 1,08 0,12 12
J1a00paTOPHBIM 3aHATHAM e
HOZ[FOTOBKavK CobecenoBann 12 1 13
KOHTPOJIBHOH pabote e
Hroro: 140,9 19,1 160
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KOHTpOJ’Ibele TOYKH U BUIbI OTYECTHOCTH 110 HUM

Ne Bun nesTensHOCTH CTYICHTOB Cpoku KomnuaectBoba
/1t BBITTOJTHEH IS JUIOB
3 cemecTp
1. [IpakTrgeckoe 3amsTre Ne 1 6 Hemens 25
2. [IpaxTrdeckoe 3amsTue Ne 5 10 megens 15
3. [IpakTraeckoe 3amsTre Ne 8 20 Henens 15
Hroro 55

MaxkcuMaabHO BO3MOXKHBIA 0ajul 3a BECh TEKYIIMH KOHTPOJIF MaKcHMalbHO BO3MOJXKHBIN Oaii 3a Bech

TEKYIINH KOHTPOJb YCTaHABIMBAETCA PaBHBIM 55. TekyIiee KOHTPOIBHOE MEPONIPHUATHE CUNTACTCS CAAHHBIM, €CIIH

CTYIEHT MONydYms 3a Hero He MeHee 60% OT yCTAHOBJIEHHOTO Ui 3TOTO KOHTPOJS MAaKCHMAaJIbHOTO Oama.

PeiitnHroBeIid Oai, BBICTABISIEMBIH CTYJCHTY 3a TEKyIlllee KOHTPOJIBHOE MEPONPHATHE, CAAHHOE CTYAEHTOM B

YCTaHOBIICHHBIE IPah)UKOM KOHTPOJIBHBIX MEPONPHUITHI CPOKH, ONPEEIISETCS CIETYIOIINM 00pa3oMm:

ypOBeHB BBIIIOJIHCHUS KOHTPOJIbHOI'O

PeliTunroBeriii 6am (B % OT MaKCUMaIbHOTO
0aju1a 3a KOHTPOJIBHOE 3aJJaHHE)

3a/1aHus

OTanYHBIN 100
Xopommii 80

Y 10BIIETBOPUTETHHBIN 60
0

Hey,Z[OBJIeTBOpI/ITeJ'IBHHﬁ
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MeTtoauveckue PEKOMECHAAIUHU MO0 UYUCHUIO TEOPETUYECCKOI0 MaTepHuaJjia

CamocrosTensHass paboTa CTYAEHTa HAYMHAETCS C BHUMATEIBHOTO O3HAKOMICHUS C COJECp)KaHHEM
y4e0HOTO Kypca.

W3y4yeHnne kaxao0d TeMbI cileqyeT Ha4YMHATh C BHUMATEIbHOTO O3HAKOMJIEHHs ¢ HabopoM BompocoB. OHU
OPHEHTHPYIOT CTYJCHTa, IOKa3bIBAlOT, YTO OH JOJDKEH 3HAaTh IO JaHHOW Teme. Bompockl TeMbl Kak Obl
HaKJIa/IbIBAIOTCSl HA COOTBETCTBYIOLLYIO IIaBy M30paHHOTO YueOHUKa MM y4eOHOro nocobus. B urore 10mkHO OBITH
SICHBIM, KaKHe BOIPOCHI TEMBI y4eOHOTO Kypca M ¢ KaKOW TTyOMHON pacKphITHl B KOHKPETHOM Y4eOHOM Marepualle,
a Kakne BooOIIe ommyieHsl. TpedyeTcsi TBOPUECKOE OTHOLIEHHE U K CAMOMY COJECP)KaHHIO AUCIUTUTHHEL

Bompocsl, cocTaBusromue ee coiaepKaHHe, 00IagaroT pa3HOM CTENEHbI0 BaKHOCTH. ECTh BOmpoCHI,
BBITIOJTHAIOIINE (DYHKIIUIO JOTHIECKON CBA3KH COAEPKAHUS TEMbI U BCETO Kypca, IMEIOTCSI BOIPOCHI OITMCATEIBHOTO
WM Pa3bsICHUTEIFHOTO XapaKTepa, a TAKKe HCTOPUYECKOTo KCKypca B 00J1acTh M3y4aeMoil TUCIUILIMHEL. Bee atn
BOIIPOCHI HE COCTABIISIOT CYTH MOHATUHHOT0, KOHIIENTYalbHOTO COIEp KaHuUsI TEMbI, HO HEOOXOUMBI AJIS IIeJIOCTHOTO
BOCTIPHSITHS H3y4aeMbIX IPOOIeM.

N3yyaemast JuCHMILIMHA UMEET CBOM KaTEerOpUalbHO-IIOHATUIHBIN annapaT. HayuHble OHATHA — 3TO Ta
0a3a, Ha KOTOPOU CTPOUTCS Kakaash Hayka. [IOHATHS — y3JI0BbIE, ONOPHBIE MYHKTHI KK HAYYHOTO, TaK U y4eOHOTO
TIO3HAHMUS, JIOTHYECKUE CTYICHH JIBIDKCHHS B y4eOe OT IIPOCTOTO K CIOKHOMY, OT SIBJIEHHS K CYITHOCTH. be3 sicHoro
MOHMMAaHMS MOHATUI ydeba KpaiiHe 3aTpyIHSETCS, a COICp)KaHWe NMPHOOPETEHHBIX 3HAHUN CTAHOBUTCS TYCKIIBIM,
pacIIbIBYaThIM.

CryneHT [OKEH IOHMMAaTh, YTO CAaMOCTOSTENBHOE OBJAJCHHE 3HAHUSAMHU SBISAETCS TJIaBHBIM,
ompejielAOmMM. Bplcimas ImKosa co3maeT s 9TOrO  HEOOXOJMMBIE  YCIIOBMA, IIOMOTaeT Oyayliemy
BBICOKOKBJIM(UIIMPOBAHHOMY CIEIIMAINCTY OBJIAIETh TEXHOIOTHEH CaMOCTOSITEIHHOTO TPOMU3BOICTBA 3HAHUI.

B camocrosiTensHOII paboTe CTyAeHTaM MNPHUXOTUTCS HCIONB30BaTh JUTEPATypy Pa3IHYHBIX BHUJIOB:
MIEpBOMCTOYHHUKH, MOHOTpadun, HaydyHble COOPHHUKH, XPECTOMATHH, YICOHUKH, YIeOHbIE TOCOOUS, KYPHAIBI U JP.
Wzyuenne kypca npearonaraeT 3HaKOMCTBO CTYZECHTOB ¢ OOJIBIINM 00beMOM Hay4HOH U y4eOHO! JINTEpaTyphl, 9To,
B CBOIO O4€pE/Ib, IIOPOXKAAET HEOOXOMMOCTh BEIPAOOTKH y HUX PAIIMOHAIBHO-KPUTHYECKOTO MOAX0/a K U3y4aeMbIM
UCTOYHUKAM.

UroObl HE «yTOHYTH» B OIPOMHOM 00BEME PEKOMEHJIOBAaHHBIX €My JJISl M3YYeHHs] NCTOYHUKOB, CTYJCHT,
IIPEKIE BCETO, NOJDKEH HAYYUThCS MPABUIBHO UX 4UTaTh. lIpaBUIbHOE YTEHHE PEKOMEHJIOBAHHBIX MCTOYHHUKOB
MPETIONAaraeT clieloBaHUE HECKOIBKUM HECIIOKHBIM, HO BECbMA ITOJIE3HBIM IIPaBUIIAM.

IIpenBapuTenbHbIA NIPOCMOTP KHUTHM BKJIIOUAET O3HAKOMIIEHME C TUTYJIbHBIM JIMCTOM KHUIM, aHHOTalUEH,
NpEe/NCIOBUEM, OIJIaBieHHEeM. [IpM O3HAaKOMJIEHWH C OIVIaBIEHHMEM HEOOXOIMMO BBIACIHTH Da3Jeibl, TJaBBI,
naparpadsl, IpeICTaBIISIOIINE I BaC MHTEpeC, OETII0 UX TPOCMOTPETh, HATH MeCTa, OTHOCSIIHMECS K TeMe (a03alibl,
CTpaHUIIbl, Haparpadsl), ¥ HO3HAKOMHUTHCS ¢ HUIMH B OOIIMX YepTax.

Hayunble u31aHUS CONPOBOXKIAIOTCS pPa3IMYHBIMM BCIOMOTATENbHBIMH MaTepUallaMd — Hay4YHBIM
amnmapaTroMm, MOTOMY BaXXHO 3HATh, M3 KAKUX OCHOBHBIX 3JIEMEHTOB OH COCTOWT, KAKOBBI €T0 (DyHKIINH.

3HAKOMCTBO C KHUT'OH JydIlle BCETO HAYWHATH C N3yYSHHS aHHOTAI[NH — KPAaTKOW XapaKTepUCTUKNA KHUTH,
packpbIBaoLIeH ee coAepikaHue, UACHHYI0, TEMATHUECKYI0 U JKaHPOBYIO HAIPAaBICHHOCTb, CBEICHUS 00 aBTOpE,
Ha3HAueHHE U IpyTHe 0COOEHHOCTH. AHHOTAIUS IIOMOTAaeT COCTABUTH IIPEIBAPUTEIHFHOEC MHEHHE O KHUTE.

I'myGxe NOHATH cojep)KaHWEe KHUTH TIO3BOJIIIOT BCTYNUTENBHAs CTaThs, B KOTOPOH JaeTcsi OIEHKa
COJIEpKaHUsI KHUTH, 3aTparuBaeMoil B Hel MpoOJIeMaTHKH, COAECPKUTCS HHpOpMaNUs O XKU3HEHHOW M TBOPYECKON

6I/IOFpa(1)I/II/I AaBTOpPA, BBLICKA3bLIBAIOTCA IMOJICMHUYCCKUC 3aMCUaHUsl, PA3bACHAIOTCA OTACIIBHBIC IIOJIOKCHHUSA KHUIHU,
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JIAIOTCSl KOMMEHTApUU U T.. BOT nmoueMy 3HaKOMCTBO ¢ BCTYNUTENbHON CTaThell MPEICTABISAECTCS OUYEHb BAXKHBIM:
OHO TIOMOTAEeT CTYJCHTY COPHEHTHPOBATHCS B TEKCTE pabOTHI, 00paTHTh BHUMAaHKE Ha e€¢ HanOoJIee IIEHHBIEC 1 BaKHBIE
paznensl.

Toil xe 1enu coAEeUCTBYET 3HAKOMCTBO C OTJIaBIEHUEM, [TPENNUCIOBHUEM, NTOCIIECTIOBHEM. BecbMa mosie3HpIMuU
9JIEMEHTaMHU Hay4HOI'O alrapara sBJISIOTCS CHOCKH, KOMMEHTapUH, TaOIUIbl, rpadMKH, CIIUCKH JUTepaTypbl. OHU
HE TONBKO WJUTIOCTPUPYIOT OTAEIbHbIE IIONOXKEHUS KHUTH WM CTaTbd, HO M CaMH 10 cebe SBIFITCA
JIOTIOJTHUTEIbHBIM UCTOYHMKOM MH(QOPMAIINH JUIS YUTATEIIS.

Ecnu uurarens 3amHTEpecoBana Kakas-TO BBICKa3aHHAs aBTOPOM MBIC/Ib, HE Halleamas HoApoOHOro
OCBEIICHUS B JaHHOM HMCTOYHHKE, OH MOXKET OOpaTHUTHCA K TEKCTy MCTOYHHKA, YIIOMHHAEMOTO B CHOCKE, JTHOO K
HCTOYHUKY, KOTOPBIH OH MOKET HalTU B CIIUCKE JINTEPATYPHI, PEKOMEHIOBAHHONW aBTOPOM AJISI CAMOCTOATEIbHOTO
W3Y4CHHUS.

CymecTByeT HECKOIBKO (POpM BEICHUS 3aIuceii:

— 1iaH (IPOCTOil U pa3BepHYTHII) — Hanboee KpaTkas popMa 3alKCH TPOYUTAHHOTO, IPEICTABISIONIAs
co0oii mepedeHb BOMPOCOB, paCCMaTPHBAEMbIX B KHUI'E MJIH CTaThe. Pa3BepHYTHIH M1aH npencrasiseT cobol Oonee
MOAPOOHYI0 3alUCh MPOUYUTAHHOTO, C JAETalu3alueil OTAENbHBIX MOJOXKEHWH M BBIBOJOB, C BBIMHMCKOW IUTAT,
CTaTUCTUYECKHUX JaHHBIX U T.A. Pa3BepHYTHIN MIaH — HEOIICHUMBIN IMOMOIIHUK NPH BRICTYIUIEHHUH C JOKJIAJI0M Ha
KOHKPETHYIO TEMY Ha CEeMHHape, KOH(EpeHITUH;

— TE3UCHI — KPaTKO CPOPMYIHPOBAHHEIE TIOJ0KESHHUS, OCHOBHEIE ITOJIOKEHISI KHUTH, CTaThi. Kak mpaBuio,
TE3HCHI COCTABIISIOTCS MOCIIE MIPENABAPUTENLHOTO 3HAKOMCTBA C TEKCTOM MCTOYHHKA, IIPU Er0 IOBTOPHOM IIPOUYTEHHUU.
OHE TOMOTAIOT 3aIIOMHHUTh U CHCTEMAaTH3UPOBATH HHPOPMAIIHIO.

CocraBieHne KOHCIIEKTOB

Bonpiyto posib B yCBOGHMM M IOBTOPEHMM IPONACHHOIO Marepualla MUrpaeT XOpOIIMH KOHCIIEKT,
COJIEPKAIIII OCHOBHBIE HJIEH POYNTAHHOTO B Y4eOHHKE U YCIIBIIIAHHOTO B JIEKIH. KOHCTIEKT — 3T0, 110 CYIIEeCTRY,
HaOPOCOK, pa3BepHYTHIN IJIaH CBSI3HOTO pacckas3a [0 OCHOBHBIM BOIIPOCAM TEMBI.

B kakoif-To Mepe KOHCIIEKT paccyuTaH (B 3aBHCHMOCTH OT MHIUBUIYAIBHBIX OCOOCHHOCTEH CTy/eHTa) HE
TOJIBKO Ha MHTEJUIEKTYaJbHYI0 U SMOLUHOHAIbHYIO, HO U Ha 3pUTENIbHYIO aMsTh, IPUUYEM TEKCT KOHCIIEKTa HEPEIKO
ACCOIMHPYETCS elle W C TEKCTOM y4eOHWKa WM 3alHChI0 JIeKIHU. [1o3ToMy Jlerde 3aliOMHHAETCS COJCpKaHHE
KOHCIIEKTOB, HAaITUCaHHBIX pa300p4MBO, C TOAYSPKHUBAHUEM HJIH BBIZICJICHUEM Pa3psIKON KIIFOUEBBIX CJIOB U (pa3.

CaMOoCTOSTENIFHO U3YyYEHHBIE TEMBI MPEJOCTABIAIOTCS IPENoiaBaTeio B (hopMe KOHCIEKTa, [0 KOTOPOMY
MPOMCXOIHUT cobeceoBanue. TeopeTndyeckre TeMbl Kypca (OTAeTbHBIE BOIPOCHI), BRBIHOCHMBIE Ha CAMOCTOSATENIFHOE

N3Yy4YCHHUE, NPCACTABIICHBI HUXKE.
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