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bHOI0 YHUBEPCUTETA

HUKANbHBIN NPOrpaMMHbIN KJTHOY .

O MHTHACETEPETBO HAVKHI U BBICHIETO OBPA3ROBAHUS POCCUMCKOM ®EIEPALINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICIHIETI'O OBPA30OBAHUWA
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIN YVHUBEPCUTET»

[Iaturopckuii vHCTUTYT (puaunan) CKOY

MeToanuecKue yKasaHusA

MO BEIMOJTHEHUIO MPAKTUIECKUX PadoT
no guciummHe «QJIEKTPOCHABXEHWE» nnsa cryneHTOB HanmpaBneHus moar0TOBKHU
13.03.02 DnekrposHepreTuka U ANEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Llens u 3amaun M3y4eHUS TUCITUILIMHEL
O0opymoBaHue U MaTEPHUAIIEI
HaunmenoBanue npaktugeckux pador
Conepikanne mpakTUIECKUX padoT

[TpakTnueckaa  pabora Nel  CrTpykTypsl H  IapaMeTpbl  CHCTEM
JHeprocHad:xxenus. O0mAasg XapaxkTepHCTHKA CHCTEM JJIeKTPOCHAOKeHUs
rOpoIOB H NPOMBINLJIEHHBLIX IPeINPHATHH, HX O0IHOCTL H pa3IH4Hsd,
CONHA/IBHO-D)KOHOMHYECKHH M  JKOJOIHYeckHH  acmekTbl.  Pacuer
3JIEKTPUUECKUX HATPY30K B AIEKTPOYCTAHOBKAX HanpsaxenueM 10 1| kB meromom
YOOPAOOYEHHBIX TUATPAMM.

[Tpaktnueckaa pabora No2  PacuerHble JJIeKTpHYeCKHEe HArpy3KH
norpeouTe e, JSJIeMeHTOB W  KOMMYTaIHOHHBIX Vy310B. Pacuer
3IEKTPHUECKUX HArPy30K B JIEKTPOYCTAHOBKAX HampsaxeHuem Beime | kB
METOIOM YIIOPATOUEHHBIX JUATPAMM.

[TpakTnueckaa padbora Ne3 Harpys3ouHasi cioco0OHOCTL H BbIOOp IHapaMeTpoB
OCHOBHOI'0 3JIEKTP000OpPY/10BaHHS.

3anmuTa SMEKTPUIECKUX CETEN U ANIEKTPONIPUEMHHUKOB HANpsKeHneM 10 1 kB.
[TpakTrueckas padbora Ned THnbI cXeM pacnpeleIHTe/ILHBIX dJIeKTpoceTel 10
u Bbime 1000 B, pexnMbl padorsl. 3ammura SIEKTPUYECKUX CETEM U
3IEKTPONMPUEMHHUKOB HAMPSAKEHUEM BhIIIE 1 KB.

[Tpaktnueckaa pabora NoS5S IlonaTHe pacuerHoH HArpysku. MeroaHka
(popMHpOBaAHNA BeJIHUHHBLI pacyeTHOH HArpy3kH. Pacuer npenoxpanurencu.
[TpakTnueckas padbora Ne6 BeposATHOCTHO-CTATHCTHYECKHIA MeTO/] KAK OCHOBA
NPAKTHYECKHX MeTOJHK OIpele/leHHs PACYeTHOH HAIPY3KH JJIeMEHTOB
CHCTEM JJIeKTPOCHAO:KeHHsIT HAa Ppa3/iHyHbIX ee YpPOBHAX. Pacuer
ABTOMATHMYECKUX BEIKIIIOYATEIICH.

[Tpaktnueckaa pabora Ne7/ TexXHHKO-IKOHOMHYECKHE XapaKTepHCTHKH
napaMeTpoB pe:kHMOB H HX ONITHMH3ALHA. Pacuer iuHMi SnekTponepenay.
[TpakTnueckaa pabora Ne§ DxoHOMHYecKHMe H TeXHHYECKHe KpPHTepHH
BbIOOpa MapaMeTpoOB OCHOBHOI'O JYJIeKTPO00OPYIOBAHHUA IJIeKTPHUYECKHX
ceTell cpeHero H HH3IIEro Hanpsi:xkeHHH. Pacuer TpanchopmaropoB u
aBTOTpPAHC(HOPMATOPOB.

[TpakTnueckaa padbora NeQ Yuyer kaTeropuu HaJe:KHOCTH 3IEKTPOCHADKeHH
JIEKTPOINIPHEMHHUKOB H BeJIHYHH, [TOIYCKAeMbIX CHCTEeMATHYECKHX H
Noc/jieaBApUIHLIX IMeperpy3ok IMpPH BbI0Ope KOJIHYECTBA H MOIIHOCTH
TpaHC(POpPpMATOPOBR TOPOJACKHX H UeXOBbIX mHojAcTaHuuii. Pacuer uenrpa
3IEKTPHUECKUX HATPY30K.

YueOHo-MeTognueckoe 1 HH(OPMATMOHHOE 00ecneyeHne a1 CIUILUTUHEL

[TepeueHpoaGOBEAWCAH TOMOMHUTENRHON JMTEPATYPEI, HEOOXOOUMOW I
ANEKTPOHHOW MOAMNUCHIO

CepTudikeyCBATORPAGH P CRBARRIPHATIAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023 2

Crp.



5.2 [Ilepeuenr yueOHO-METOOMYECKOTO OOECIMEYECHUS CAMOCTOATEIBHON pPabOTHI
00yJaroNIXCA IO JUCHUTIINHE
5.3 Ilepeuens pecypcoB nH()OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTh MHTEpHET,

HEOOXOIUMEIX UTA OCBOCHHS T CITATUINHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Beenenue

[TpakTueckue 3aHATHA  CO3JAIOT  ONTUMAIBHBIE  TUAAKTUUECKHE  YCIOBUA I
NEATEIBHOCTHOTO OCBOEHMA CTYAEHTAMH CONEPKAHUA U METONOJIOTHMH W3YY4A€MOW IHCLMILIMHEL
«OJIEKTPOCHAOKEHHUE)», HUCHONB30BAHUE CHENUAIBHOTO jaboparopHoro  ob0opynoBaHua U
TEXHHMUECKUX cpencTB. [IpakTnueckne 3aHATH 3aHUMAIOT TPEUMYIIECTBEHHOE MECTO MPU U3 YIEHUH
00menpo()eCCHOHANBHBIX U NP0 (PECCUOHANEHBIX TUCHUILINH. [IpakTiaeckue 3aHaTis nTpoBOOATCS C
I[EMBI0 BEIPAOOTKM MPAKTUUECKUX YMEHUM U MPUOOPETEHUS HABBIKOB B PEMICHUH 34744, OTPAbOTKHI
YIOPaKHEHUH, BEITOJITHEHUN UEPTEKEN, MPOU3BOACTBE PACUETOB U T.I1.

llempro mpakTHYECKUX 3aHATUH SABIACTCA (POPMHUPOBAHME NPAKTUUECKUX YMEHHN —
Opo(PpeCCHOHANEHBIX  (BBIMOJHATE ONOPENENEHHBIE OEHCTBUSA, OIEPAldd, HEOOXOOUMBIE B
MOCIEAYIOMIEM B MPO(ECCUOHAIBHOUN AEATENBHOCTH ) UM YUEOHBIX, HEOOXOOUMBIX B HOCIEAYIONIEH
yueOHOM OeATEMRHOCTH MO 00menpo(pecCHOHATBHEIM 1 PO €CCHOHATBHBIM TUCITUTLITTHAM.

bubmiorpaguuecknii  COMCOK  COOEPKUT CBEAEHUSA O CIOPABOYHOM JUTEPATYpE U

OOITOJIHUTEILHEIX U3IaHUIX, HEOOXOOUMBIX A1 YriIyOJI€HHOr0 U3y4E€HHA OTACIBHEIX BOIIPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. Ilenw u 3a0auu uzyuenus OUCHUNTUHDI

Llenp nuCIUNIMHEL ABIAETCA

- (hopMHUPOBAHNE Y CTYACHTOB CUCTEMATHUECKUX 3HAHUH MO BOMIPOCAM MPOEKTUPOBAHUSA U
HKCTUTYATAIIMM KOMIUIEKCHBIX CHCTEM AJIEKTPOCHADKEHNSA TOPOIOB M MPOMBINUIEHHBIX MPE-
MPUSATHH.

3amauaMy M CHMIUINHEL SBIISAETCA:

- OIIPENEIATh BEIMUMHEL PACUETHEIX HATPY30K,

- IPOEKTUPOBATH HA BAPUAHTHOM OCHOBE CXEMEI AJIEKTPOCHAOKEHMA MPOMBIIILIEHHBIX
OPEIOPUATHHI U TOPOIOB;

- pacCUMTEIBATE MAPAMETPEI PEXUMA CETH U ONPEIEICHUEM ITOKA3aTeIeN KaueCcTBa dIEK-
TPOSHEPTUU B €€ PACUETHBIX y3/1aX.

2. Obopyoosanue u Mmamepua/ivi

ArmmmapaTHeIe CPEACTBA: IEPEHOCHOW HOYTOYK, IMTPOEKTOP, TOCKA MATHUTHO-MAPKEPHAS.
YuebHas ayauTopusa MJid OPOBEACHHUA y4E€OHBIX 3aHATHI, OCHAmieHa 000pPydOBAaHMEM M

TCXHHYCCKHMH CpCOACTBAMHA DG}"I CHH A.

2. Haumenosarnue npakmuueckux paoom
Jlns 3a0un0 popMBI 00YUEHUS TPEAYCMOTPEHEI CIEAYIONME MpakTHdeckue padboTtsl: [IpakTiueckas
pabora Ne5. ITonsiTHe pacyeTHOH HArpy3ku. Meroauka (popMHpOBaAHHA Be/IHYHHbI pACYEeTHOH
Harpys3ku — 1,5 gaca, Ilpaktnueckas pabora Ne7. IkxoHOMHYeCKHe H TeXHHYEeCKHe KPHTepHH
BbIOOpa mapaMeTpoOB OCHOBHOI'0 3JIEKTPOOOOPYIOBAHHA JIEKTPHYECKHUX ceTeld cpelHero H
HH3LIero HaNMps:keHUH — 1,5 gaca. [Ipakruueckas padora Nel4 Knaccupukanusa cxeM o THIAM,
XapaKTepHCTHKA H 00/1aCTh NPHMeHeHHs ¢XeM Ka:K/I0ro Tuna. — 1,5 gaca.

N3 aux
Ne Temer HanmenoBanue TeéM AUCIIUILUIUHEL, UX KPATKOE ObBem
NPAKTHYECKAS
T CITATITAHEI COOEpKAHUE qacOB
[IOATOTOBKA, YACOB
3 cemecTp

ITpaktuueckaa pabora Nel CrTpykrypbhl H
napamMeTpbl CHCTeM YHEProcHAOKe HUSL.
Ob6mas XApAKTEePHCTHKA CHCTEeM
NIEKTPOCHADKEeHH S ropoaoB 7|
IPOM bINLIEHHBIX NpeINPHATHH, HX 00IHOCTH
H pa3inyisl, COUHAILHO-)KOHOMHYECKHH H
IKOJTOTHYeCKHI ACINEKThbl. Pacuer
MEKTPUIECKUX HATPY30K B AJIEKTPOYCTAHOBKAX
HanpsKkeHnem 10 1 kB Meronom ymopsagoueHHbIX
TAATPAMM.

Ilpaktuueckas  pabora  No2  PacuerHble
5 JIeKTPHYECKHe HArpPY3KH IOTpeOHTe/IeH, 3

mamﬂﬂuﬂﬂﬂﬂhlﬂ V3./10B. Pacuer

Ceptudmkar:  ZCOUNMMIMERTPHYCOR HXAMATOIVEOKEB SJICKTPOYCTAHOBKAX

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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HANPSIKECHUEM BEILIIE | KB METOIOM
YOO PSI0UEHHBIX THATPAMM.

[Tpaktnueckas pabora Ne3  HarpysouHas
CII0COOHOCTH H BLIOOP HapaMeTpPOB OCHOBHOI0
3 NIeKTPO00OpY10BaAHHS.

Jammra SIIEKTPUYECKUX ceren 151
IEKTPONPUEMHUKOB HApsixeHuem 10 1 kB.

ITpaktuueckas pabora Ned Tunsl cxeMm
pacnpele/IUTeIbHbIX JJIEKTpoceTel 10 H
4 Boime 1000 B, pexnmbl padoThl. 3amura
MIEKTPUYECKUX CETEM M DJIEKT POIPHEMHHKOB
HanpspkenueMm Beime | kB.

[TpakTuueckas padora Ne5 IloHsiTHe pacueTHOH
HATPY3KH. MeTtoauka (popmMHpOBaAHHA
Be/IHYHHLI PpacyeTHOM HArpy3skH. Pacuer
OPEIOXPAHUTENEH.

[Tpaktnueckas pabora Ne6 BeposiTHocTHO-
CTATHCTHYECKHI  MeTO0J  KAK  OCHOBa
HPAKTHYECKHX MeTOHK onpe/eeHHs
6 pacyeTHOH HAIPY3KH JJIEeMEHTOB CHCTeM
NIEKTPOCHAOKeHH HA  pa3IHYHBLIX  ee
VPOBHSIX. Pacuer ABTOMATHYE CKUX
BEIKJTIOUATEJICH.

[TpakTrueckas padora  Ne7 TexHuko-
YIKOHOMHUYeCKHe XAPAKTePHCTHKH
NapaMeTpoOB pe:KHMOB M HX ONTHMH3ALUII.
Pacuer nuHuM SieKkTponepenay.

[TpakTnueckas padbora Ne§ DIxoHOMHYECKHE H
TeXHHYeCKHe KpPpHTepHH BbI0Opa mapaMeTpoB
OCHOBHOI'O IeKTPO0oDOpY10BAHHS
NIEKTPHYECKHX ceTeil cpeJHero W HHU3LIEro
HanpsexkeHud. Pacuer TpanchopmaropoB wu
aBTOTPaHC(POPMATOPOB.

[Tpaktnueckas pabora Ne9 VYuyer kareropuu
HA/Ie:KHOCTH NIeKTPOCHADKeHHS
NWIeKTPONIPpHEeMHHKOR 7] BeJINYMH,
0TIy CKAeMBbIX CHCTEeMATHYECKUX "
nocjieaBapuHBIX MNeperpy3ok NpH Bbidope
KOJIMYeCTBA W MOIIHOCTH TpaHcdopMaTopoB
FOPOACKHX M WeXOBbIX IoAcTaHuuii. Pacuer
IICHTPA JICKTPUYECKUX HATPY30K.

HUroro

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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[TpakTueckoe 3ansatue Nel

Tema s3auamua. CTPYKTYpLl H NapaMeTpsl CHCTeM OHHeprocHaoO:xkenusi. Ooumias
XapaKTepHCTHKA CHCTEM JIeKTPOCHAOKeHHA I'OPOJI0B U NMPOMbINLICHHBIX NpeINPHATHI, HX
00IHOCTE U PAa3INYHS, COIHAIbHO-Y)KOHOMHAYECKUH M IKOJIOT HMYeCKHH aCHeKThbI

Pacuer snekTpuYeCKMX HATPy30K B JJIEKTPOYCTAHOBKAX HampskeHueMm no 1 kB meromom
YOOPATOUYCHHEIX JHATPAMM

Ileny 3anamua. 1IpnoOpecT HABBEIKM BBINOJHEHWA pAcCdeTa SIEKTPUYECKHUX HArpPy30K B
3JIEKT POYCTAHOBKAX HANPsKEHUEM 10 | kB MeTronom ynopsagou4eHHEIX THAarpaMM.

AKmyanroHoCmb memMbl. APOKO IMIPUMEHAETCA IIPH PEILIEHUA MHOTHX ITPUKJIAJHBIX 3a1ad.

Teopernueckne cBeleHHS.

PacuetHas Harpy3ka mo JOOYCTUMOMY HATrpEBY MOPEACTABIAET COOOM TAKyl0 YCIOBHYIO
AIUTEIBHYI0 HEU3MEHHYIO HATPY3KY, KOTOPAsA SKBUBAJIEHTHA 0KUOAEMOMN M3MEHAIONIENCA HATPY3KE
mo Haubonee TMHKEIOMY TEMIOBOMY BO3JEHCTBUIO: MAKCUMAIBHOM TEMIIEPATYpPE HArpeBa
IPOBOJHUKA WIN TEILIOBOMY U3HOCY €T0 U30JLALMU.

B coorBerctBun ¢ PTM 36.18.32.4-92 pacuerHas akTUBHAA MONIHOCTH  TPYIIIEBL
HIEKTPONMPUEMHHUKOB (KOTUUECTBO HNEKTPONPUEMHUKOB B Tpymme 001€e 0AHOr0) HA HAMPSIKEHAU
no 1 kB onpenensercs mo BeIpakeHUIo

Pp :szl:kﬂipm

)

rae Kp — kos(durment pacueTHOU HATPY3KHU.
I'pynnoBo# k03(p(pULIHEHT UCTIOTE30BAHUSA

ZkapHi
1
’ ZpHi

3nauenne Kp 3aBucur ot A(p(PEKTUBHOrO UmCaa SIEKTPONMPUEMHUKOB (N3), TPYHIOBOTO
k03] PpuinenTta ncnonp3oBannsa (Ku), a Takxe 0T MOCTOSHHOU BPEMEHHM HATPEBA CETH, /IS KOTOPOU
PACCUNTHIBAIOTCS MEKTPUUECKUE HATPY3KU. B MeTOmMKe pacuera NpUHATHL CICIYIONINE 3HAUEHUA

1y =10 Mun

K

MOCTOAHHON BpeMenu Harpesa ( 10): — A7 ceTer HanpsxeHnueM 10 | kB, mararonmx
paCIpENEIUTENBHEIE WHOMPOBOIBL, MYHKTEI, COOpPKM, NIMTHI. 3HaueHUA Kp amna sTtux cereu

mpuHUMaroTCea mo Tabm. 1.1; T{} =254 — I8 MATUCTPAJBHBEIX IMHHOMPOBOJOB W IEXOBEIX
Tpancpopmaropos. 3HaueHusa Kp mit stTux cered npuHuMaroTcsa mo tadm. 1.2.

DG PEKTUBHOE YUCIO HAEKTPOIMIPUEMHHKOB N3 — 3TO TAKOE YHUCIO0 OJHOPOAHBIX MO PEKUMY
pabOTEl SIEKTPONPUEMHUKOB OJMHAKOBOM MONIHOCTH, KOTOPOE€ OOYCIABIMBACT TE K€ 3HAYCHUS
pacueTHOM HArpy3KM, UTO W TPyONa pas3JIduHBEIX IO MONIHOCTH W PEXUMY padOTH
3JIEKT PONPUEMHHUKOB. Bemiunna n» onpenensercs mo BEIPaKEeHUIO:

) Qo p)
>

Bﬂﬂpﬂﬂhl H 3a/1aHHe

. AOKYMEHT MOAMNNCAH .
Haittit uncno 3qepeiorHsnBndTSHOMHIKOB COTJIACHO BAPUAHTY U3 YCIOBUN B NPUIIOKEHHNN |

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

1. ITepeueHs TEXHUUECKNX YCIOBUM HA MPUCOEAMHEHNE AIIEKTPOYCTAHOBOK MOTPEOUTENIEH.
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2. Kak gendarca mpueMHHUKH 110 XapakTepy UCIOIb30BAHUA AJIEKTPOSHEPTUN?
3. Pexamel HeUTpamm siaeKTpoycTanoBok 10 | kB u Berme 1 kB.
4. [TppumeHnenne 1 Ha3aHAYECHUE UIEKTPONPUBOIA HA MPOMBIILIEHHOM HMPEIITPUATHH.

5. Oxapakrepu3yuTe YPOBHHU CUCTEMEI JIEKTPOCHAOKEHNUA TPEATPUATHA.

IIpakTHuyeckoe 3ansiTHe Nel

Tema zanamusn. Pacuer 3JIeKTPHYECKHX HATPY30K B JJIEKTPOVCTAHOBKAX HANPIKEeHHEM
Bhille 1 kB MeTog0M YHHOpSII04YeHHBIX THATPAMM

Ilenv 3anamua. 1IpnoOpecTH HABBEIKA BBIMOJHEHWA pAacdyeTa SIEKTPUYECKHUX HATPY30K B
3JIEKT POYCTAHOBKAX HAIPKEHHEM BhIlIe | KB METO10M yHOPAIOYEHHBIX TUATPAMM.

AKmyaibHOCH b MeMbl. MUPOKO IPUMEHAETCA IIPU PEUICHNHA MHOTHUX IMPUKJIATHBIX 3a71ad4.

Teopernueckue cBeleHHS.
3HaueHus Ko3(PPUIIMEHTOB paCY4ETHON HATPY3KHU Kp O MUTAIONIMX CETEH HANPAKEHUEM 0
1 kB 1 mocToAsHHON BpEMEHN HATPEBA

Iy =10Mun

3HaueHusas kod(puimentoB pacuerHon Harpy3kum Kp wHa wmmmax HH  nexoBeix
TpaHc(HpopMaTOPOB U IJII MATUCTPATBHEIX IIMHOTPOBOIOB HATIPsAKEHEM 10 1 kB

Kos¢pprmment ncnoms3oBanns Ku
" 0,1 0,15 0,2 0.3 0,4 0,5 06 | 2/H
Oonee
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
- Kos( prmiment ncnmons3zoBanns 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 uchmZHT nt::.urm& H3 1,16 1,08 1,07 1,01 1.0 1.0
10 2,18 oanegrdo6H0M nofn 1,13 1,06 1,05 1,0 1,0 1,0
Claqmd:munz aCP[I'[I'[I'[I'-iEIEq"-\%?BBEEED E?F@SGGEG*]G]*]}SI?I l 05 l 04 l 0 l 0 l 0
Bnapeneu] _ [lleBayxoed TathaHa AnekchHoposHa ’ 7 7 7
> 2,04 1,56 1,32 1,08 1,04 1,03 1.0 1.0 1.0
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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 | 1.0 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 I.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 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3ajanue

[TpouszBectu pacuer moTpedIAeMON MOIIIHOCTH METOIOM YIOPALOUEHHEIX JUATPAMM COTIACHO
BAPUAHTY NPUIOKEHUE 2.

KoHTpo/IbHBIE BONPOCHI
1. Knaccudukanusa NpoMEINUIeHHBIX TPeANPUATHI IO TOTpedIieMoil MOIITHOCTH.

2. UeM onpesienserca HAJIeKHOCTh NIeKTPocHA0KeHH: !

3. B ueM crienuduka oT/1e/IbHBEIX KATETOPHH 3JIEKTPOIIPHEMHHKOB?

4. KakOBBI JIOITYCTUMEIE TTEPEePHIBLI B SJIeKTPOCHAOKEHUH JIJI moTpeduTesieil pa3IMIHON KaTeropuu
I[T0 HAJIEKHOCTH?

5. OcobGeHHOCTH 3IekTpoCcHAOXeHUS TPUEMHHUKOB | kaTeropHH.

6. [l1a gero HeoOX0UMO pe3epBUPOBAHHE JIEKTPOYCTAHOBOK B CUCTEME JIEKTPOCHAOKeHUsA?

7. HazHaueHWe KOMMYTAIMOHHON anmaparypsl B cucTeMe sJiekTpocHadxkeHus. [lepeuncnure BUIBI

KOMMYTAIIHOHHEIX allllapaToB.

IIpakTHyeckoe 3anaTHe No3

Tema 3anamusa. 3amATa SNEKTPUYECKUX CETEH U SJIEKTPOIPHUEMHHUKOB HANPAKEHUEM 10 |

kB JOKYMEHT MNMOANCcAH

Lenw 33%%“@3%5 ACCUMTLIBATE YCTABKM 3alIUTHLI DICKTPUUYECKHUX CETEH M
Ceprudurar. 2C0000043ESABBBI52205E7BA500060000043E

WICKEROTIPHSMEMKQB HATpAKcHeM 10 1 kB

AKmyaibHOCH b MeMbl. INUPOKO MPUMEHAETCA IPH PENICHUHA MHOTHUX MPHUKJIATHBIX 3a71ad4.

Nencteutened: ¢ 19.08.2022 no 19.08.2023 9



Teopernueckasi yacThb
B cnygasx, korga pacueTHas MOMIHOCTE Pp, Beruncnennas mo Beipaxkenuro (1.1), okaxercs
MEHBIIIE HOMWHAIBLHOM HanbO0JIe€ MONIHOTO SNEKTPONPHUEMHUKA (PH.MAKC), CIEOYET NPUHUMATH

Pp = pH.MHI{C*

PacuerHasa peakTHBHAA MOIIHOCTE ONPEIENAETCA CIEIYIONINM 00pa3om:
- IUIA TIATAIONIAX CETEH (MUTAINE PACIPENEIUTENBHEIE IMMHOTPOBOIbI, MYHKTHI, COOPKH,
IIUTEI) B 3aBUCHMOCTH OT 3HAYCHUA NO:

- <10

0, =L1) k,; putgo;
1 .
i > > 10
0, =2 ki P80,
1

- O MAruCTPaJIbHEIX MIMHOMNPOBOAOB W HA IIMHAX IEXOBBIX TPaHCPOPMATOPHBIX
MOACTAHIMN, 4 TAKKE IMPU ONPEAEITICHUH PEAKTUBHON MOMIHOCTH B LIETOM MO LEXY, KOPITYCY:

0, =K, 2 kyiputg,
1

rae tgepl — KO3PPUIMEHT PEAKTUBHOM MOIITHOCTH 1-TO 3JIEKTPOITPUEMHHK A, TPUHUMAEMBIH I10
Tabu. 1.3 no 3HaueHuIo COSY.

¥

¥

Bﬂﬂpﬂﬂlﬂ H 3aJ1aHHe

[TpouszBectu pacuer 3anurel 10 | kB cornacno Bapuanrty npuioxenue 3.

1. Breiienure XxapakTepHEIe TPYIIITEI SJIEKTPOITPHEMHUKOB 10 MEXaHHUECKOH Harpy3Ke.

2. Kakne PEKUMBI paboTHEl EKTPUIECKAX JIBUT aTeei VUH TBIBAKOTCS B
CHCTEMAX AJIeKTPOCHAOKEHHA

3. Tlosacaure pasnudne B puzngeckom CMEICTIE pacdeTHON BeJTM UM HEI
MEKTPHUECKOH Harpy3KHu M0 HarpeBY U Harpy3KH IO MPOEKTHBEIM H JIOTOBOPHBIM YCIIOBHSM.

4, CpaBHUTE KIACCHYECKOE ITOHATHE IIOY4ACOBOTO MAakKCUMyMa Harpy3kd H pasHooOpasue
HCITOJTb30BaHHs TEpPMHHA B MPaKTHKE IKCIUTyaTaluH,
IMPOEKTUPOBAHUS, JIOTOBOPHBIX OTHOIIEHHH,

5. PaccMorpuTe TPAMEHSTOITHECS BEJTHUNHEI HHTEpBANA oCpeTHEeHUs

3JIeKTpOINOTpebIeHHa BO BpeMeHH! H Ipa(puKH 3JIeKTPHUE CKUX Harpy3oKk.

6. HM3obpaszute CYTOYHEIE rpapuku IMEKTPHYECKOH Harpy3kH JTFOOBIX

H3BeCTHBIX BaM morpedHOCTEN (MOXKHO U KBAPTUPHI) U TTOACHUTE HEH30SHKHOCTD JJIA SJIEKTPUKA U3MEeHeHUs
[OKYMEHT MNOANWCAH

mapaMerpoB  SNEKTPOHHOW NOAMUCHIO IEKTpONOTPedJIeHHA I1o

Ceptvpmkar: 2C0000043ESABBBY952205E7BAS00060000043E
TFeaMHE MHHNaNMsa TatbaHa AnekcaHipoBHa
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OOKYMEHT MNoAnvcaH

ANEKTPOHHOW noanuceblo
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LLeBayxoea TaTesHa AnekcaHapoBHa
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IPUIOKEHUE

Kos(ppuimeHTsr ncnoap30BaHUA U MOIITHOCTH HEKOTOPEIX
MEXAHM3MOB M alapaToB

Kos(pduimenrs
ONEKTPOMPUEMHUKH WUCIIOJIL30BAHU | MOIIHOCTH
1, (kn) (cosp)
1. Merannopexynife CTAaHKA MEIKO CEPUITHOTO 0,12 -0.14 04-0,5
OPOU3BOACTBA, MEIKHUE TOKAPHBIE, CTPOTAILHBIE,
noabexHsie, (ppe3epHbIe, CBEPIWILHBIE, KAPYCETBHEIE,
TOYWIBHEIE U IP.
2. To e mpu KpyITHOCEPUUHOM NPOU3BOIACTBE 0,16 0.5-0,6
3.  To xe npu TaKEIOM pEKUME PAOOTEL: 0,17 0,65
IITAMIIOBOYHEIE MPECCEI, ABTOMATEL, PEBOJIEBEPHEIE,
00mupouHsie, 3y00(pe3epHbIe, a TAKKE KPYITHEIE
TOKAPHBIE, CTPOTANLHEBIE, (PPE3EPHBIE, KAPYCENBHEIE,
pPaCTOUYHBIE CTAHKHU
4, To xe ¢ 0c000 Tsmxensim pexumom padoter: mpuBoner | 0,2 - 0,24 0.65
MOJIOTOB, KOBOYHEIX MAIIHWH, BOJTOYMJILHEIX CTAHKOB,
OYMCTUTEILHEIX OapabaHoB u ap.
5. MHuOrouImmH e IpHBIE ABTOMATEI 0.2 0.6
6.  Kpansl mocTOBEIE, TpEU() €PHEIE, KpaH-0aIKH, 0,15-0,35 0.5
TEJIB (PepEl, TP TH
7. BeHTUnATOPEI, CaHUTAPHO-TUTHEHNYECKaA BeHTHAnus | 0,65 — 0,8 0.8
8. Hacocsl, KOMIIPECCOPEI, IBUTATENE-T€HEPATO PEI 0.7 0.85
9.  Ceapounsre Tpanc(hopMaTopsl AyroBou snekrpoceapku | 0,2 0.4
10. Ileun compoTHUBIECHUSA, CYIINIBHEIE MKA(EL, 0.75-0.8 1.0
HATPEBATEIBEHBIE TPUOOPEI
11. WuaykupoOHHEIE M€Y HU3KOWU YACTOTEI . 0.35
12.  WNHayKuuOHHBIE MEYM BEICOKOM YACTOTEI 0.65 -0.8
13.  DneBaTopel, TPAHCOOPTEPEI, KOHBEHEPEI 0.4 —-0,55 0.75
14.  JlyroBele CTanenJiaBWiIbHEIC NEYU 0.5-0.75 0.8-09
15. T'anpBanmueckue yCTAHOBKH 04-0,5 0.6 -0.8
IIpakrHueckoe 3ansaTHe Ned
Tema 3anamusa. 3amiuTa SNEKTPUIECKAX CETEH U SIIEKTPONIPUEMHUKOB HANIPAKEHUEM BEIIIIE
] kB

3IEKTPOMPUEMHHUKOB HapskeHueM Beime 1 kB

TEﬂpETH‘I cCKafl 4YacCThb.

[Tpu onpenenennu PH 111 MHOTOABUT ATENBEHBIX IPUBOJOB YUUTEIBAIOTCSA BCE O JHOBPEMEHHO

paboTraroniue 3IeKTPOABUTATENN JAHHOTO MPUBOA.

Il snekTpoaBurarenei ¢ HOBTOPHO-KPATKOBPEMEHHEIM PEKUMOM padOTHI MIX HOMUHAIBEHAA

MOMIIHOCTE HPUBOAUTCS K AymurensHoMy pexnmy ([IB=100 %).

[Ipu Bxmrouenun onnodaznoro Il Ha @(asHoe HanpsxkeHUE OH YUHTHEIBAETCA Kak

OKYM oani4
SKB}{BHHEHT}EM%ME%%‘% OMHHAJILHOH MOIITHOCTEIO

Ceptudmkar: EEDGGGGdSEBABBEBEEEDEETBAEGGﬂEGﬂGGﬂdiSEIU — 3PH o qH — 3qH o

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa

rAe pH.0, (H.0 — AKTUBHAS U pEaKTUBHAA MOMIHOCTH ogHo(azHoro J1.
Nencteutened: ¢ 19.08.2022 no 19.08.2023 12
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[Tpu Bxmouwenun omuodaznoro Il Ha
AKBHUBAJIEHTHBIH D11 HOMUHAIBLHON MOIITHOCTBIO

Pu=V3Puoi 4u=V3Guo

[Ipn wHamuuum rpynmer omuHodaszneix I, koropeie pacopepenensl mo (daszam ¢
HEPABHOMEPHOCTEI0O HE BbImE 15 % no oTHOmeHMro K o0O0mie MOMHOCTH (Tpex(PasHBIX H
omHo(paszuex JI1 B rpynme), 0HM MOTYT OBITE IPEICTABIEHEI B PACUETE KAK SKBUBAIIEHTHAA TPYIIIA
Tpex(asusix III ¢ Ton ke cymmMapHOU HOMUHATEHON MOIIHOCTBIO.

B ciayuae TmpeBBIIIEHMA YKAa3aHHOM HEPABHOMEPHOCTH HOMMHAIBHAA MOIIHOCTH
SKBUBAJIECHTHOM rpymmbl Tpex(azHex Il mpuHumaercsa paBHOM TPOMHOMY 3HAUEHHUIO MONIHOCTH
HanOoIee 3arpyKeHHOH (Da3hI.

K pacueTHOM aKTUBHOM M PEAKTUBHOM MOMIHOCTH CUIOBBIX Il mampsxenmem mo 1 kB
OOMKHBI OBITH ITPU HEOOXOIMMOCTH AO0ABIEHBI PACUETHHIE OCBETUTENBLHEIE HATPY3KU Pp.o 1 Qp.o.

3HAYEHUE TOKOBOM PACUETHOW HATPY3KH, MO KOTOPOM BBEIOMPAETCA CEUECHHE JIMHUM 10
DOMYCTUMOMY HATrPEBY, ONMPEAETACTC N0 BEIPAKEHUIO:

JIMHEHHOE HAIIPAKCHHUE OH YUYHUTBIBACTCA KdK

Sp
I =
VU,

S :\/ P> +Q’
rge P P P _ mommas pacyerHas MOMIHOCTE Y3714 HATPY3KH, KB-A.

Bompoce! u 3aganue
[Tpon3seectu pacuer 3anurer 10 1 kB cormacno Bapuanry nprroxeHue 3

l. VYkaxure IpHUMeHAeMBle HaNpskeHHd H OOOCHYHTE HX BEIOOp € YYeTOM OCOOeHHOCTEH

HpHCDE,HHHEHHﬁﬁ Dﬁ}’CHDB.TIEHHBIK BeJIHUHHOH MpEONPHATHA H YCIOBHAMH YHCPIOCHCTCEM.

2. H3zo00pasurte y3isl NpHCcOeHHEHUS TpeANPHATHA K PY moJcTaHIIUH SHEPrOCH CTEMBEI.

3. TloscHHTE OCHOBHBIE TOHATHS HaJCHKHOCTH, OTHOCAIIHECA K H.TIEl{TpDCHElﬁ}KEHHID.

4. Ouenute BeTHUYHHY yIlepOda OT HU3KOTO YPOBHS HAEKHOCTH.

5. lMoscauTe (pU3NYIECKUI CMBICIT TEOPETHYECKOTO IEHTPA SJIEKTPHUECKHX HATPY30K H OINpeJIe/HTE

MECTOIMOMOKEHHUE HCTOUYHHKA IMTHTAHHA I HCCKOJIIBKHX Harpy30K.

Mcxomabeie 1aHHEBIe

Eﬂgp_ EET EET EET E;T EET EET cos@1 | cose2|cos@3 |cos@4 |coseS [cospb | Kc
1 19.6117,3|3,7 (4,3 |11,0/9,3 (0,7 |06 10,6 (0,6 (08 0,8 0,8
2 18,1114,0(7,3 (2,5 |16,0(21,0{0,8 (0,7 10,7 10,6 (0,8 0,7 10,8
3 13,0{19,319,2 14,3 |7,8 |59 (0,6 (0,8 0,7 (0,8 10,8 [0,7 ]0,85
4 17,3 (14,270 |2,1 |23,2{4,5 10,7 (0,8 (0,8 0,8 10,7 10,9 0,85
5 9.2 (7,3 |11 [0,75]14,5128,0|10,8 (0,6 (0,6 (0,6 (0,8 0,7 [0,85
6 (40 |13,5|7,2 {3,0 |98 |19,3(0,7 0,7 0,6 (0,6 (0,8 0,8 0,8
7 17,519,2 13,0 12,2 17,3 |84 (06 (0,6 0,7 (0,6 10,8 (0,7 10,8
8 139 | hodesd addamad 651 (195108 10,7 108 10,7 10,6 106 108
(75 19194 6134 (0,7 (0,6 |08 (0.8 |06 |07 |08

0,7519,3 (2,2 (0,8 |07 |07 |08 |06 |06 |0,85
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11 [(10,3]|16,1|74 |3,1 |49 |9,5 10,7 10,7 (0,8 (0,6 (0,6 10,8 [0,85
12 [17,116,3 |0,75]0,75|5,7 {20,4]0,8 10,6 0,6 (0,6 (0,7 10,7 [0,85
13 (4,0 193 (28 |1,7 |17,1{14,0(0,7 10,8 (0,6 10,7 (0,8 0,6 0,8
14 |12,8(7,3 |4,1 0,8 [19,3{6,5 {08 0,6 (0,6 (0,6 (0,8 (0,8 [0,8
15 (14,5|14,5(10,0|4,1 |7,5 |2,8 (0,7 0.8 (0,8 10,8 (0,7 0,8 0,8

IIpakTHueckoe 3ansiTHe NeS
Tema zanamusn Pacuer npenoxpaHureiei

Ilens 3anamua. [IpnoOpectn HaBBIKK pacuéra IIaBKOM BCTABKH ITPENOXPAHUTENIEH B IEIAX
3AITUTHL STEKTPUUECKUX CETEH.
AKkmyaivHoCms memMpl. IIPOKO MPAUMEHAETCA NPH PEIIEHUY MHOTHX ITPUKIAIHBIX 3a1ad.

Teopernueckast yacTs.

HeoOxonumo oOmpenenuTs pacueTHYI JIEKTPUYECKYI0 HArpy3Ky ydacTka (1exa) u
XAPAKTEPHBIX Y3JI0B CETH - IBYX CHJIOBBIX pacnpenemuTensHeiX mkadpos (P u IIIP2). B Tabn. 1.4
B COOTBETCTBHUM C BAPHUAHTOM 3a0aHUSA YKA3aHBI HOMEpA SICKTPONPHEMHHKOB (mOTpeOUTENIEN),
kotopsle 3armtansl oT HUIP1 u IIIP2. B rpadax 4 u 5 Tabmiiel npuBEOEHEI PACUETHEIE AKTUBHAA U
peakTuBHAsA HArpy3ku ocpemieHusA. B tabn. 1.5 maercsa kparkas xapakTepucTHka MOTpeOmTencit
(HAaNMEHOBAHKE, YCTAHOBIEHHASA MOIIHOCTE) YUAaCTKa 1IeXA.

Jlna nuTroCTpann pacyeTHBIE HATPY3KHU ONPENENIEHEI IT0 UCXOOHEIM TaHHBIM ()-ro BapuaHTa
tabn. 1.4; 1.5). Pacuer narpy3ku Brinmonnen B Bune tabmunel 1.6. B mepBou rpage ykaspiBarorcs
HauMeHoBaHuA ceTeBbIX y310B (LLIP1, IIIP2, oceerurensnas narpyzka) u nomepa 311 3 tabnuner 1.4
B COOTBETCTBUM C BAPHMAHTOM 3a[aHHSA, YKA3aAHHBIM IIPEII01aBaTEIEM.

OOKYMEHT UDﬂHHCHH
IANEKTPOHHOW NOANWUCEKO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Mcxomubeie maHHbBIE

Ta0oma

. Pacuernas ocBeTuTeNbHAA
Homepa norpedureneit, mpucoeqUHEHHBIX K

Homep CHJIOBOMY MIKa(y HarpysKa

BAPHUAHTA
[11P1 [11P2 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 -
7 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

Ceptudmkar: 2C0000043E9ABBBO52205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

Bnaneneu:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Ta0oma

McxomHpie manHbIE

Howmepa YcranoBaeHHas MOMIHOCTD q 5 "
noTpeduTenen €IUHUYHOTO noTpedurend, kBt AMMEHOBAHUC MOTPEOUTCIICH
1-10 7 Tokapusre cranku
11-20 3 CBEpIMIBHEIE CTAHKH
21-30 2.5 Touunenoe 0bopynoBanue
31-40 10,5 [HITaMIToBOUHBIE PECCEI
41-50 14 CTporanbsHbIE CTAHKH
51-60 8.5 PeBOBEBEPHEBIE CTAHKHT
61-70 2.8 HImi(oBaneHEIE CTAHKH
71-80 4.5 Dpe3epHBIE CTAHKU
8§1-90 3.5 [Teau compoTuBneHus
91-100 4 kB-A CBapounsie TpaHCcPopPMaTOPEI
101-110 5 Hacocsr
111-120 1.5 BenTunatopsr

Bompocs! u 3ananue
1. Oxapakrepusyiite Tunsl 2nexrpoyctanoBok ['TIIT, I'PIT, TII, PVY.

2. [NepeuncnuTe BOZMOYKHBIE HCTOYHHUKH IMTATAHUS JUIS MEJIKUX, CPETHUX U KPYITHBIX ITPEIITPHs THIl.
3. TpeGoBaHuUsA Kk oOIpe/IelIeHUI0 HCTOYHUKOB MTHTAHUS TPOMBIIUICHHBIX ITPEINPHATHII.
4, [TpUHIUIIE TOCTPOEHUS CHCTEM SJIEKTPOCH a0KeHHA.

5. Ilepeuncimre ciocoOwl pactionoxkenus [TII Ha nmpeanpudaTiu.

IIpakTHueckoe 3anaTHe Neb6

Tema 3anamusn. Pacyer aBTOMaTHYECKHX BbIKJIIOYATE el
Hens 3ansaTusa. Hayauteca pacu€ry u mogdopy aBTOMATHYECKUX BRIKIIOYATENIEH B 3IEKTPUYIECKOU

CETH.
AKmyaibHOCHb MeMpl. IPOKO IMPUMEHAECTCS MPH PEILIEHUHA MHOTUX ITPUKIAIHBIX 3a1ad.

Teopernueckast yacTs.

OCHOBHBIMH BHJIAMH 3AIUT 3MEKTPUUECKUX CETEH U SIEKTPOINPHEMHHUKOB HAMPAKEHAEM 10
| kB AB/IArOTCA 3a0IATEL OT MEPETPY3KH U TOKOB KOPOTKOTO 3aMelkanud (K3). 3anura ot Tokos K3
DOJIKHA OCYIIECTBIATECA IJIA BCEX AMEKTPUUECKUX CETEH U AMEKTPONPHUEMHUKOB.

B kawecrBe ammaparoB 3amidTel OPUMEHAIOTCA AaBTOMATUYECKHE BBIKIIOUATETH U
IPENOX PAHUTEIIH.

Jlng 3anidTel SAEKTPOABUTATENEH OT MEPETPY3KU U OT TOKOB, BO3HUKAIOMIUX MPU OOpEIBE
omHOHN 13 (a3, IPUMEHAIOTCA TAKKE TEILUIOBEIE PEIC MATHUTHEBIX MYCKATEIIEH.

B rpage 2 npuBoaarca HaumenoBanus I n3 tabmirer 1.5 B COOTBETCTBUHN C X HOMEPAMM.

B rpade 3 - kommuectBo I 0 AMHAKOBON MOTITHOCTH

B rpaje 4 - HoMuHaneHAaA YCTAHOBJIEHHAS MOMIHOCTE OOHOTO (equHUuHOTO) I1.

B rpage 5 - cymmapHas HOMUHAIBHAA MOIIHOCTE.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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B rpadax 6, 7 u 8 3amiceBaroTCs CripaBOYHBIE OaHHBIE U3 Ta0m. 1.3. B uroroBoit cTpoke B
K — Zkﬂpﬂ
3
2. Py ), B

rpade 6 yKa3pIBAETCS 3HAYEHHE TPYMHOBOTO KOA(P(uimenTa uCnoap30BaHus (
0= Ocv _ 2 KuPi189
P Yk, p .
rpade 7 tgoe ( CM HEH ) g B rpade 8 COOTBETCTBYIOMIMU EMY COS (.
B rpagax 9 u 10 - coorBercrBeHHO 3HAaueHUsA kupH U KkUpHtgQ B UTOTOBBEIX CTPOKAX

OPUBOAATCA CYMMBI 3THUX 3HAYEHUM.
B rpajgax 11, 12, 13, 14, 15, 16 3anmonusrorcs TOaIRKO UTOTOBBEIE CTpOoKU. B rpade 11

3HaueHue, BerauciaeHnoe mo 1.3. B rpade 12 ykaseiBarorcsa 3HaueHU, OpUHATHIE TTO TaOa. 1.1 nm
1.2.

B rpagax 13, 14, 15, 16 3nauenus, BEIYMCICHHBIE COOTBETCTBEHHO 110 BEIpaxeHusam 1.1; 1.4
wm 1.5 wmm 1.6;1.9.

Bompocs! u 3ananue
1. Oxapaxkrepusyiite Tunsl sexrpoycranoBok [TITT, I'PIT, TII, PVY.

2. [epeuncnrTe BOSMOKHBIE HCTOYHUKH ITHTAHUSA JIJI1 MEJIKHX, CPeTHUX H KPYITHEIX ITpeIITPHATHH.
3. TpeGoBanus K OITpe/IeIeHHIO HCTOUHUKOB MATAHUS ITPOMBIIUIEHHBIX TTIPEITPUSITHI.
4. [TpHHIHAITEI TOCTPOEHHSA CHCTEM 3JIEKTPOCH a0KeHHA.

5. Ilepeuncimte crioco0wl pactionoxkenus [Tl Ha npeanpudaTuu.

IIpakTHueckoe 3ansaTe Ne7
Tema 3anamun. Pacyer THHUH dJIeKTpoIiepeay.
Ienw 3anamusn. [TppoOpecTr HaBeIKM pacu€ra mapaMeTpoB JIMHUM KIIEKTPOIIEPEaAU.
AKkmyaivHoCms memMpl. IIPOKO MPAUMEHAETCA NPH PEIIEHUY MHOTHX ITPUKIAIHBIX 3a1ad.

Teopernueckast 4acThb.
[Tpu onpenenennu PH 11 MHOTOABUTATENBEHBIX IPUBOJOB YUUTEIBAIOTCA BCE O JHOBPEMEHHO

paboTaroniue 3JIEKTPOABUTATENN JAHHOTO ITPUBO/IA.

Jlns 57eKT poABUTaTeNne ¢ MOBTOPHO-KPATKOBPEMEHHEIM PEKUMOM PA0OTEI UX HOMUHAIEHAS
MOTITHOCTE TPUBOAUTCS K mmTeasHOMYy pexnmy (ITB=100 %).

[Ipu Brmrouwenun onnodaznoro Il Ha @(asHoe HampsaxkeHUe OH YUHTEIBAETCA Kak
YKBUBAJIEHTHBIN TpeX(paszHeiv 1 HOMMHATEHON MONITHOCTEIO

Py =3Puo. 9u =3Guo
rA€ PH.0, (H.0 — AKTUBHAS U PEAKTUBHAA MOIIHOCTH ogHOo(aznoro JII.

[Ipn Bxkmouenmn opmHogazHoro Il Ha MHENHOE HANPAKEHUE OH YYUTHIBAETCA KAk
AKBHUBAJIEHTHBIH D11 HOMUHAIBLHON MOIITHOCTBIO

Pu=V3Puos 4u=3¢o

[Ipn wHamuuum rpynmer omuHodaszneix I, koropeie pacopepenensl mo (daszam ¢
HEPABHOMEPHOCTEI0 HE BbImE 15 % no orHOmeHMIo K 0O0mie MONIHOCTH (Tpex(a3Heix u
omHo(paszuex JI1 B rpynme), OHM MOTYT OBITH IPEICTABIEHBI B PACUET € KAK SKBUBAJIEHTHAS TPYIIIA
Tpex¢asueix 11 ¢ Tol ke cymmMapHOU HOMUHATEHOM MOITHOCTBIO.

B cayypgyvEtPEBEHNGHILT  YKA3aHHOM — HCPABHOMEPHOCTH ~ HOMMHAIBHAS — MOIIHOCT
BKB}EMEHTHGWEEM?%H%IK OI1 mpuHUMaeTCs PaBHOM TPOMHOMY 3HAYEHHIO MOI[HOCTH

EEPTSDH kar: 2C000004 20006000004 3E

2
HANOOTCE JAEPYKCHEOM DARE oo
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K pacueTHON aKTUBHOM M PEAKTUBHOM MOMIHOCTH CcumoBRIX Il mampsxenmem mo 1 kB
OOMKHBI OBITH ITPU HEOOXOIMMOCTH HO0ABIEHBI PACUETHEIE OCBETUTENBLHEIE HATPY3KU Pp.o 1 Qp.o.

3HAYEHHE TOKOBOM PACUETHOW HATPY3KH, MO KOTOPOM BBEIOMPAETCA CEUEHHE JIMHUM II0
DOMYCTUMOMY HArpeBY, OMPEIEIAETCA MO BEIPAKEHHIO

Sp
I =
J3U,

S =\/ P> +Q?
roge P P P _ mommas pacuerHas MOIIHOCTE y3714 HATPY3KH, KB-A.

Bompoce! u 3aganue

[Tpon3ssectu pacuer 3amurer 10 1 kB cormacno Bapuanry nprioxeHue 3
l. VYkaxure IpHUMeEHAeMBIe HaNpsKeHWd H OOOCHYHTE HX BEIOOp € YYETOM OCOOEHHOCTEMN

IpUCOeTHHEHN I, O0YCIIOBIIEHHBLIX BEJTHUNHON MPEIMPUATHA H VCIOBHAMH SYHEPTOCHCTEM.
2. N3o00pasute y3nsl IpHCOeTHHEHA MPeANPHATHS K PY NMOJACTAHITHHA 5HEPrOCHCTEMEI.
3. TlosicHHTE OCHOBHEIE IMOHATHS HAJ1€3KHOCTH, OTHOCAIINECA K AEKTPOCHAOKEHHIO.,
4. Ouenute BeTHUHHY YyIlepOda OT HU3KOTO YPOBHA HAEKHOCTH.
5. [NosicauTe (pU3HYECKHIT CMEICT TEOPETHYECKOTO IEHTpa SeKTPUUECKUX HATPY30K H OIpeJIelTUTe

MECTOIIOTOKECHHC HCTOYHHKA ITHTAHHA JIJId HCCKOJIBKHX HATI'PY 30K,

IIpakrHueckoe 3ansaTue Ne§

Tema 3anamusa. Pacyetr TpancpopMaTopor H aBTOTpaHcHOPMATOPOR
Hens 3ansaTusa. M3yunrs cxemel moakmoueHus TpaHCcPOpMaToOpoB U ABTOTPAHC(OPMATOPOB, a
TaKke NpPuoOPECTH HABBIKM MOACYETA X OCHOBHBIX HAPAMETPOB.
AxkmyanvHocms memMpl. IIIPOKO MPUMEHAETCA NPH PEIIEHUH MHOTHX ITPUKIAIHBIX 3a1a4.

Teopernueckas gacTs.

OCHOBHBIMH BUJIAMH 3AIUT 3MEKTPUUECKUX CETEH U SIEKTPOINPHEMHHUKOB HAMPAKEHUEM 10
| kB sBIAIOTCA 3a0IATEL OT MEPErPY3KH U TOKOB KOPOTKOTO 3aMbeikanu (K3). 3anura ot TokoB K3
DOJIKHA OCYIIECTBILATEC UL BCEX DJIEKTPUUECKUX CETEH U IEKTPONPHEMHUKOB.

B kauecTBe anmaparoB 3amMTEl MPUMEHAIOTCA ABTOMATHYECKUE BBIKIIOUYATEIU U
MPEIOX PAHUTEIIH.

Jlnd 3anidTel SJIEKTPOABUTATENEN OT MEPErPY3KH U OT TOKOB, BO3HHMKAINIUX IIPU OOpEIBE
omHON u3 (a3, IPUMEHAIOTCA TAKKE TEILUIOBBIE PEIE MATHUTHBIX ITYCKATEIIEH.

[To ucxogHbIM NaHHBIM Ta0JI. B COOTBETCTBUM C BAPUAHTOM, 3aJaHHBIM IPEIIOIABATEIEM,
OMPEAECINUTE PACUETHYIO HATPY3KY MPOW3BOACTBEHHOTO yuacTka, CuaoBeIX mkadgor Pl u HIP2.
Pacuetsl BRIMOIHUTE B (popMme Tadm

Bomnpoce! u 3aganue
[Tponseectu pacuer 3amursl 10 1 kB cornmacuo Bapuanty
1. VikaxkHTe INIpHMeHAeMEIe HaNpsKeHHd W OOOCHYHTE HX BBIOOpD C YYeTOM OCOOEHHOCTEH

TPH CQR IS HHEARYGHOBIICHHBIX BEIHUYHHON MTPEANPUATHSA H YCIOBHAMH SHEPTOCHCTEM.
ANEKTPOHHOW NOONWMCHIO
Ceprubma:  2d300DAHTG YA TIPUCOSTHEHHA TpenpuATHa Kk PY 1MoJicTaHIIUN SHEPTOCHCTEMBEI.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[MosscauTe OCHOBHBEIE TOHATHS HaJCHKHOCTH, OTHOCAIIHECA K B.TIERTPDCHEI@H{EHH}D.
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4. Ouenute BeTHYHHY YyIIepOda OT HU3KOTO YPOBHA HAE/KHOCTH.
5. [NoscauTe (pU3MYECKHIT CMEICT TEOPETHYECKOTO IEHTpa eKTPUUECKUX HATPY30K H OIpeJIeNTUTe

MECTOIMOMOKEHHUEC HCTOUYHHKA ITHTAHHA I HCCKOJMBKHX HAI'PY30K.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa
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Ta0oma
Jlanusie 11d pacyera S3IeKTPUIECKUX HATPY30K

Ol

Kos(ppurme I pekTuBHO t:%
. Homvmuaneuas HT e - Pacuernas
= — MOTITHOCTE, KBT Q PEAKTUBHOU qucio JI1 = MOIITHOCTBE <
g’: . = . MOIITHOCTH S 9
Em AaMEHOBAHHE A omor | obmas = = )| B 5 .1 < S
Z o |20 o 5 & _(Zpy)| 8 E . R
3 9 = |00, |Pumnp | 5 2 o |7y 2 58 | 4 | E Z | 3
;- 2 | 28 = | 2 Ml EEE |E | ] 6
=) = e & - 5 | 2ol E o

= 5 = 25 | 2| g 22 |E4l g 5| 2
T 3 7 2 5 S ER. .. 2 & | 23] 8 8] = g
| 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16
[P
1-3 Toxapusiit 3 7 21 0,14 0.5 1,73 12,94 | 5,0
11,12 CTAHOK 3 6 0,13 0.5 2 0,78 | 1,35
101 CBepmIbHBIN | 5 5 0.7 0,85 | .75 |1 2,17

CTAHOK 2 3.5

Hacoc 0,62
Uroro mo HIP1 32 0,23 0,65 | 1,18 | 7,22 | 852 |5 1.65 11,9 | 937 | 15,1 | 22,9
[11P2
71-75 ®dpesepHbIi 5 4.5 22.5 0,12 0.5 1,73 | 2.7 4,68

CTAHOK 2
Uroro o P2 22.5 0,12 0.5 1,73 | 2.7 468 |5 2.54 6.86 | 5,15 | 8,58 | 13.0

2
OcBeruTenpHasd HATPy3Ka
WToro nmo yuacrtky 54.5 0.18 0.6 .33 {992 | 13,2 | 10 1.5 18,7 | 14,5 | 23.6 | 35,9
6 2 8
[IOKYMEHT MOANVCAH

ANEKTPOHHOW NOONUCHLIO
Ceptudmkar:. 2C0000043E9ABBB952205E7BAS00060000043E
Bnageneu: Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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IIpakTHueckoe 3ansarue Ne9

Tema 3anamus Pacyer HeHTPa 3JIeKTPHYECKHX HATPY30K.

Henas 3ansaTus. [IpuoOpectu HaBBIKM pacuéra OCHOBHBIX XAPAKTEPUCTHK U MAPAMETPOB IIEHTPA
3JIEKTPUYIECKUX HATPY30K.
AxmyanvHocms memMpl. IIPOKO MPUMEHAETCA MPH PEIIEHUN MHOTHX ITPUKIAIHBIX 3a71a4.

Teopernueckas 4acrTn

OCHOBHBIMM BUIAMM 3AIINAT JIEKTPUUECKUX CETEN U SJIEKTPONPHEMHHUKOB HANPSAKEHUEM
00 | kB ABIAr0TCA 3aIMTEL OT MEPETPY3KA U TOKOB KOPOTKOTO 3aMbikanuA (K3). 3anmra oT TOk0B
K3 momxHa OCYymIECTBIATEHCS O BCEX DIEKTPUIECKUX CETEU U AJIEKTPONPUEMHUKOB.

B kauecTBe anmaparoB 3amuTEl OPUMEHAIOTCA ABTOMATUYECKUE BBIKIHOYATEIN H
MPEIOX PAHUTEIH.

Jlnd 3anmTe SAEKTPOABUTATENEN OT NEPETPY3KU U OT TOKOB, BO3HUKAIOMIUX ITPU 0OpEIBE
OTHOU U3 (pa3, HPUMEHAIOTCA TAKKE TEIUIOBBIE PENE MATHUTHBIX ITYCKATEIIEH.

Bri0op ammaparoB 3amiurel (MIPEOOXPAHUTENCH, dBTOMATOB) BBIMOJHACTCA C YUETOM
CIEIYIOMIUX OCHOBHBIX TPEOOBAHUN:

HoMmuHAMBHEI TOK U HATIPSDKEHUE AMMapara 3aniiThl TOIKHEl COOTBETCTBOBATH
PacuETHOMY UITMTEIBHOMY TOKY M HANPSKEHUIO SJIEKTPUUYECKOH 1IETTH.

HoMuHAIBHEIE TOKA PaCUENMTENEH aBTOMATHYECKUX BBIKIIOUATEIEH U IUIABKUX
BCTABOK ITPEOOXPAHUTENIECH HEOOXOOUMO BRIOMPATE IO BO3MOYKHOCTH MEHBIIMMH IIO
OIATEIBHBIM PACYETHEIM TOKAM C OKPYIJIEHMEM [0 Omixaumero OOJIBHIIEro
CTAHAAPTHOTO 3HAUEHUS.

Amnmaparel 3anMTEl HE JOJIKHBI OTKIIOYATh YCTAHOBKY IPH KPATKOBPEMEHHBIX
MEPErPY3KaxX, BO3HUKAIONINX B YCIOBUAX HOPMAIBHOU padOTEI, HAIPUMEP, IIPH ITyCKax
3JIEKTPOIBUT ATENEU.

Bpems melicTBusA ammapaToB 3aMIUT JOMKHO OBITH MO BO3MOKHOCTH MEHBIINM H
oomkHA OBITH o0ecnedeHa CENEeKTUBHOCTE (M30MpPAaTENbHOCTh) MEHUCTBUS 3AIIUTHL IIPH
MOCJIEIOBATEIHFHOM PACIIOJIOKEHUH ANIAPATOB 3AMIUT B 3JIEKTPHUECKOH LIETH.

Tok 3anmTHOrO anmapara (HOMHMHAJIBHBIM TOK ILIABKON BCTABKM, HOMWUHAILHBIN
TOK WJM TOK CpadaTeIBaHUA PACIENMUATEN aBTOMATd) MOOJKEH OBITE COTJIACOBAaH C
TOMYCTUMEBIM TOKOM 3aNIUIIAEMOTO TPOBOTHUKA.

Anmaparel 3amMTHEl JOJIKHBI 00ECIIeuMBATH HANEKHOE OTKIIOYEHHE B KOHIIE
3aMIMMIIAEMOr0 ydacTka AOByx- U Tpex(asznex K3 mpum Bcex Bumax pexuma padOTEI
HEUTPAIM CeTEH, a Takxke oaqHo(da3uex K3 B ceTax ¢ riyxo3a3eMI€HHON HEUTPAIIBIO.

Hanexnoe orkmrouenue TokoB K3 B ceru Hanpsxennem 1o 1 kB obecrieunBaercs B Tom

I

Ciydae, €CIM OTHOMIEHWE HauMEHbIEro onHodasznoro pacuerHoro toka K3 (7K3) Kk
HOMUHQJIBHOMY TOKY TIUIABKOM BCTAaBKM mnpenoxpanurens (Im.Bcr) wnm  pacuenurens
ABTOMATHUUECKOTO BEIKIMo4Yarens (Iu.p), mmeroniero oOpaTHO3aBUCHMYIO OT TOKA XapPaKTEPUCTUKY
Oyzer He meHee 3, a BO B3PBIBOOIIACHEIX 30HAX COOTBETCTBEHHO:

{ {
>4 06
Il [
H.BCT H.p * (2*1)
Hpﬂ/bwmﬁmmreﬁ ABTOMATHYECKUMH  BEBEIKJIIOUATEIAMH, WMENIMMHA  TOJBKO
SJIE]':{T ?ﬁ@ﬂ?ﬁﬁ/ﬁﬂﬂh (OTCEuKy), I aBTOMATOB C HOMHUHAIBHBIM TOKOM 110 100 A

c 0000043E9A E7BAS00060000043E
PPRBa 68 HOCHTEbHO yCTAaBKH TOKA MrHOBEHHOro cpabareiBanms (Icp.p) momkHa

Eina,u,eneu 3 }".I:IB-El -EITI: EHEEH,EI, OBHA

GLITL HE MEHEe 1.,4, a IS ABTOMATOB C HOMUHAJIBHEIM TOKOM Oosee 100 A — ne menee 1.25.
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OnHako, B CeTAX, 3aNIMIIAEMBIX TOABKO OT TOKOB K3 (He Tpedyrommx 3amurel OT
MEPErPy3KH ), 34 UCKIIOUEHUEM HPOTKEHHEIX CETEH, NOITyCKAETCA HE BBIMOJHATH PACYETHOU
MPOBEPKH KPATHOCTH TOKOB K3 K TOKaM 3amIMTHBEIX anmaparoB, €CIuM 00ECHeUueHO COrIaCOBaHMUE
3aMIMTHOTO anmnapara ¢ JOIMyCTUMBIM TOKOM 3alUIIAEMOr0 IIPOBOJHHUKA.

Teopernueckasi 4acThb.
[Tpu omnpemenenumn PH [md MHOTOOBUTATENBRHBIX MPHUBOOOB YUWUTHIBAIOTCS BCE

O THOBPEMEHHO padOTAIONIME SIEKTPOABUTATEIN TAHHOT O IPHUBOIA.
Jlng osnekrponBUrarene € HOBTOPHO-KPATKOBPEMEHHBIM — PEXKHUMOM  padOTEI  UX

HOMUHAIBHAA MONTHOCTE MPUBOAUTCA K AmuTenasHoMy pexumy (ITB=100 %).
[Tpn Bxmrouennn oguogasznoro Il Ha (pasznoe HaANpsAKEHUE OH YUUTHIBAETCA KAk

YKBUBAJIEHTHEIN TpexX (Ppa3zHeivl 11 HOMMHATEHO MOTITHOCTEIO

Py =3Puo. 4w =30
rI€ PH.O, (H.0 — AKTUBHAS U PEAKTUBHAA MONIHOCTHU OnHO(aznoro JII.

[Ipn Bkmouennu omno(asznoro Il Ha mUHENHOE HANPAKEHUE OH YUMTBIBAETCA Kak
FKBUBAJEHTHRIH D11 HOMHHAIEHON MOITHOCTBIO

Pu=V3Puor 4=V3qo

[Ipn wamuuvm rpynoer omnodaszneix JII, koropeie pacnpenenensl mo (azam ¢
HEPABHOMEPHOCTBEIO HE BhEIIE 15 % mo orHOmeEHuro K 00mien MOmHOCTH (Tpex(a3HbIX U
ogHo(pazneix Il B rpynme), oHU MOTYT OBITH NMPEOCTABIEHEI B PACUETE KAK SKBUBAJICHTHAA
rpynna Tpexdaszuex II1 ¢ ToOil ke CyMMapHON HOMUHAIBEHOU MOTITHOCTEIO.

B cimydae mnpeBelm€HMA YKA3aHHOM HEPABHOMEPHOCTH HOMHMHAIBHAS MOIIHOCTE
SKBUBAJIEHTHOU TpymIsl Tpex(azueix DI mpuHumaercs paBHON TPOMHOMY 3HAYEHUIO MONIHOCTH
HauboJIee 3arpyKEHHOU (Pa3El.

K pacuerHOM aKTMBHOMU M PEAKTUBHOU MOMIHOCTH CUIOBEIX JII nampsxennem no 1 kB
OOJKHEI OBITHE OMPU HEOOXOAMMOCTH HOOABIEHBI PACUETHBIE OCBETUTEIBHBIE HATPY3KH Pp.o u
Qp.o.

3HAYEHNE TOKOBOW PACYETHOW HATPY3KH, IO KOTOPOU BBIOUPAETCA CEYEHUE JIMHUM I10
OOIYCTUMOMY HArpeBy, ONMPENEIHIETCA IT0 BEIPAKEHUIO:

SP
I =
J3U,

S =\/P2+Q2
roe P P P _ monmas pacueTHas MOMIHOCTE y371a HATPY3KH, KB-A.

Bompoce! u 3ananue
[Tpoussectu pacuer 3aniurst 10 1 kB
l. VYkaxure npuMeHAEeMBIC HAIPSKEHUA 1 000CHYHUTE UX BEIOOP € y4€TOM 0COOEHHOCTEN

OPUCOEOUHEHNH, OOYCIOBICHHBIX BEIWYMHOU TMPEANPUATHA W YCIOBUAMHU
YHEPTOCUCTEM.
2.  Hzo00pasure y37181 MIPUCOETUHEHUA OpeanpuaTua K PY moacranimm SHeproCUCTEMEL.
3. lloAcHUTE OCHOBHBIE MOHATUA HAIEKHOCTH, OTHOCAIIUECA K AJIEKTPOCHAOKEHUIO.
4. Ouenure BeTUUUHY yniep0da 0T HU3KOT0 YPOBHSA HAZIEKHOCTH.

5. llogacaute (PHEHLIECI{HF[ CMBICJI TEOPETHUECKOTO IEHTPA SMNEKTPUUECKUX HATPY30K U
AOKYMEHT TOAfINCAH

SNEKTPOHHOW NOANWCHIO

Ceprnh VP CASITEMECEOTQ A0 KEHUS HCEQIHUKA IMUTAHIA 1L HECKOJIBKUX HAarpy30K.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

5.Yuebno-meToquieckoe 1 HH(POpPMAIMOHHOE 00ECTTEUEHNE TUCIATUTNHEI
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5.1 IlepedueHr OCHOBHOM M JOOOJHUTEIEHOW JIUTEPATYPEL, HEOOXOAUMOM )i OCBOEHMA
TUCHATIINHBI

1. I'yixos H. I1., OnexoBckuit B. ., [Tapmrouenko [I. A. CucTeMBI 27IEKTPOCHAOKEHUS:
yueOnuk/ ['yixos H. I1. , Omexosckuit B. 5. |, [Tapmrouenxo /. A. Hoocubupek: HI'TY, 2015.—
262 c. Pexum pocryna: http://biblioclub.ru/index.php?page=book_view_red&book 1d=438343

2. Coxonosa, E.M. Dnekrpudeckoe 1 3IeKTPOMEXAHUIECKOE 000 pyIOBaHHUE.
OO0menpoMBINIIEHHBIE MEXAHU3MEL U OBITOBAs TexHUKA : yueOHuk/E. M. Cokomnosa. - 9-e 3.,
ucop.-M.: Akagemus, 2014. - 224 c.

3. CvupHOB, 0. A. ®u3nyeCKue 0CHOBEI AIEKTPOTEXHUKH : yued, mocodue / FO.A. CMupHOB,
C,B. Cokomnog, E.B. Tutos. - 2-e u3a., ucop. - CII0. : Jlans, 2013. - 560 c. - (YueOuuku a1 By-
30B. CnenmaneHas aureparypa). - budmiorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4. Axumona, H. A. MoHTax, TEXHUUECKAA SKCILIYaTalud U PEMOHT SIEKTPUIECKOTO U
YIEKTPOMEXAaHUIECKOro obopynoBanus : yueOnuk / H.A. Akumosa, H.®. Korenenen, H.H.
Centropuxus ; o pen. H.®. Korenenna. - 10—e u3a., ucnp. - M. : Akagemus, 2013. - 304 c. -
[Tpun.: c. 284-295. - bubmorp.. c. 296.

5.2.1lepeuenr  yueOHO-METOAMYECKOTO  O0ECHEUEHMUS  CAMOCTOSTENIBHOM  PAOOTHI
00yuarommxcs mo JTUCHUIIIINHE
1. Meropnueckne pekOMEHIAIMHA I ITOATOTOBKH K ITPAKTHUYECKUM 3aHATHAM.
2. Merognueckne peKOMEHIAIMH IT0 OPTAHM3AINH CAMOCTOATEIBFHOM PA0OTEI CTYJEHTOB.
3. Meroauueckue peKOMEHIAIMH O BBIITOJHEHUIO KOHTPOJIBHOH Pa0OTHI.
4. Meroanueckre peKOMEHIAIMH O BBIMIOJHEHHUIO 1a00paTOpPHBIX PadoT.

5.3.11epeuens pecypcoB HH(OPMALIUOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu MuTepHer,
HEOOXOIMMBIX U1 OCBOEHUS JUCIUILTMHEL

1. http://www.biblioclub.ru -OBbC "YnauBepcurerckas oubdmiorexa onnanH"
2. http://www.iprbookshop.ru/ - nekrporno- dmbmmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taruropckmii UHCTUTYT (punman) CKOY

MeToan4ecKre YKazaHUs

MO BBIITOJIHEHUIO JTA00OPATOPHEIX padOT
no mucimmmnae « JJIEKTPOCHABXEHWEY nna crynenroB HampaBieHus NOATOTOBKH
13.03.02 DnekTposHEPreTHKa U SJIEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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4.3.

4.4

4.5

5.2

5.3

CepTudukar:
Bnaneneu:

Copepxanue

Beenenue

Llens u 3amaun U3y4eHUs QUCITUILIMHEL
O0opynoBaHue U MaTEPUAITEI
HaunmenoBanue naboparopHex padoT

Copepxanue n1adoparopHeIX padOT

Jlabopatopuaa pabora Nel PacueTHnle JlieKTpHYeCKHe  HATPY3KH
NoTpedHTE/IeH, JJIeMEHTOB H KOMMYTALHOHHBLIX V3/10B. Harpy3zouna:
CITOCOOHOCTE U BEIOOP MapaMeTPOB OCHOBHOTO JIEKTPOODOPYIOBAHMA.
JIaboparopnas padora Ne2 THnbsl cxeMm pacnpee/IHTeIbHBLIX dJIeKTpoceTei 10
i Boeilie 1000 B, pe:xumbl padorsl. KoMmnencanus peakTUBHON MONIIHOCTH U
PETyIUPOBAHUE HANPAKEHUA B CUCTEME SJIEKTPOCHAOKEHHUA MPOMBIILIEHHOTO
MpEeaIPHATHA.

Jlaboparopnas pabora Ne3 IloHsaTHe pacueTHOHM HarpyskH. MerToanka
(popMHpOBaAHHA BeJIHYHHBLI pacyeTHON HArpy3KkH. OTKIOHEHUA HAPAKECHU,
pasMax M3MEHEHNH HANPKEHNA, (DINKEDP, HECHHYCONJATBHOCTE U HECUMMETPUA
HAIPSKEHUN B PACTIPENEIUTENBTHRIX dneKTpuueckux cerax 10-0.4 kB
Jlaboparopnas pabora Ne 4 TeXHHKO-IKOHOMHYECKHE XAPAKTEPHCTHKH
NapaMeTpoB pe:kHMOB H HX onTuMu3anud. VMccnengopanue u perympoBanue
VPOBHEN HANIPAKEHUS B IIPOMEBINIEHHEIX JJIEKTPOCETAX.

Jlaboparopnas padora Ne5 BausiHHe pe:xAMa HeHTPA/JIHd HA XapaKTepHCTHKH

KavYeCTBa HﬂElﬂpHHEERﬂfI CXEMBLI.
HCCJ’[E,I[GBHH’I«'IE [TOMEX ITO0 JICKTPOIMUTAHWIO B MPOMBINLICHHBIX 3JICKTPOCCTAX.

YuebHo-Merogugeckoe 1 HH(OPMAMOHHOE 00ecneyeHne U CIUILUTUHEL
[lepeuenr OCHOBHON ¥ OOMOJHWUTENRHOW IJMTEPATYPHI, HEOOXOOUMOW I
OCBOEHHS TUCIUILUINHBI

[lepeuenr yueOHO-mMETOOMUECKOTO OOECIEUEHHA CAMOCTOATENRHON pPadOTEL
00yuaronuxcs Mo AUCHUTIINHE

[Tepeuens pecypcoB MH(pOPMAIMOHHO-TENEKOMMYHUKAIMOHHOU cetn MHTEepHeT,

HEOOXOIUMEIX I OCBOEHUS TUCIUIIINHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

2C0000043E9ABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Beenenune

JlaboparopHbeie 3aHATHA CO30AI0T ONTUMAILHBEIE OUAAKTUUYECKUE YCIOBUA A
OEATEILHOCTHOTO OCBOECHUS CTYIECHTAMM COIECPKAHMA U METOJOJIOTHN U3Y4aeMOUN IUCHUILINHEL
«AJIEKTPOCHAOKEHUE)», HCIMOJB30BAHUE CIENUANLHOTO JadoparopHOro oO0OpymoBaHUA U
TEXHUUECKUX CpencTB. JlabopaTopHEIE 3aHATHA 3aHUMAIOT MPEMMYIMIECTBEHHOE MECTO HPH
M3y4EeHUHN 00menpo(eccCnoHanbHEIX U Npo(peccHoHanbHbIX qucHuImH. JlaboparopHsie 3anarus
IPOBOIATCSA C LEIBI0 BEIPAOOTKH MPAKTUUECKUX YMEHUHM U MPHOOPETEHN HABEIKOB B PENICHUHN
3a7a4d, OTpadOTKH yIIpaKHEHUN, BEITOJIHEHUHN YEPTEKEH, MPOU3BOICTBE PACUETOB U T.1I.

Llenpro maboparoOpHBIX 3aHATUH ABAAETCS (DOPMUPOBAHME NPAKTHUECKMX YMEHHH —
IpO(PEeCCHOHANEHEIX (BBIMOJHATE ONPENENEHHBIE OEUCTBUA, ONEpanud, HEOOXOOUMEIE B
mOCHenayomeM B TPO(ECCHOHATBPHON AEATENRHOCTH) WM YYEOHBIX, HEOOXOOUMBIX B
MOCIHEAYIOMIEH YUeOHOU AEATENBHOCTH MO OO0mIenpo(decCHOHATEHEIM U OpOo(eCcCHOHATEHBIM
OUCIUTLIMHAM.

bubmuorpapuuecknii CoMCOK COAEPKUT CBEACHUA O COPABOYHOM JMTEPATYPE U

OOTOJMHUTEIEHBIX U3IAHUAX, HEOOXOOUMBIX 718 YTIYOIEHHOTO U3YYEHUS OTAEIbHBIX BOMMPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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1. Ifenb u 3a0auu uzyueHus ouCyuUnIUHbI

[lenp AU CHMITINHEL ABIACTCS

- (opMHpOBaHNE y CTYIECHTOB CHCTEMATHUECKUX 3HAHUH IO BOHPOCAM IMPOEKTUPOBAHUA M
SKCITYyaTAllid KOMIUIEKCHBIX CHCTEM AIEKTPOCHAOKEHUS TOPOAOB M TMPOMBIILIEHHBIX MHPET-
MPUSATHH.

3amagaMu TUCIUILIAHEL ABJIICTCS:

- OMPEAETATH BETUUNHEI PACUETHBIX HATPY30K,

- TMPOEKTUPOBATH HA BAPUAHTHON OCHOBE CXEMBI JJEKTPOCHAOKEHUS MPOMBINUIEHHBIX
OPEIOPUATHN U TOPOIOB;

- pacCuMTHIBATH MAPAMETPHEI PEKUMA CETH M ONPEAEIEHMEM MNOKAa3aTeled KadecTBa HJIEK-
TPOSHEPTHHU B €€ PACUETHBIX y3JIaxX.

2. Obopyoosarue u Mmamepuaibl

AnmaparHeie cpencTBa: mePeHoCHOM HOYTOYK, TPOEKTOP, TOCKA MATHUTHO-MAPK epHA.
YuebHasa ayauTopus Ajad NPOBENECHUA y4YCOHBIX 3aHATHN, OCHAMIEHA 00OPYIOBAHUEM H

TCXHHUCCKHMH CPCOCTBAMH DG}"I CHI A.

3. HanmeHoBaHHe J1a00paTOpPHLIX padoT
s 3aounon popmel 00yueHUA OPEIYCMOTPEHBI CIEAVIONIME JTa0OpaTOpPHBEIE PAOOTHI:

Jlaboparopnas padora Ne2. PacyeTHble dJieKTpHYeCKHe HATPY3KH NMOTpedHTe /e, J1IeMeHTOB
H KOMMYTAllHOHHBIX V3J0B — 1,5 wuaca, Jlaboparopnas pabGora Ned. Tumsel cxem
pacnpeje/uTe/IbHLIX iekTpocered 0 u Boime 1000 B, pexumsbl pabdorsl [lomyuenue

HaBBIKOB — 1.5 gaca.

N3 aux

Ne Temrr HanmenoBanue TeM IUCHUIIIUHEL, UX KPATKOE O0beMm NPAKTUY ECKAsA
MUCIIUIUITUHEI CoZiep:KaHue qAaCOB IMOIrOTOBKA,
JACOB

5 ceMecTp

Jlaboparopuas pabora Ncl  PacuerHble
NIeKTpHYECKHe HACPY3KH IMOTpeduTe.iei,
NIEMEHTOB W KOMMYTAIIHOHHBLIX V3JI0B.
Harpyzounas  cmocobnocte u  BEIOOp
napaMeTPOB OCHOBHOTO

3IEKTP0000 Py IOBAHMA.
Jlaboparopuas pabora Ne2 Tunel cxem
pacnpeJeNTebHBIX JJIeKTpoceTell 10 H
Boime 1000 B, pexuMbl padOThI.
2 Kommencaiuss peakTHUBHOM MONIHOCTH U 3 —

ErYIMPOBAHUE  HANPAKEHUA B  CHUCTEME
anﬁ-f%gﬂhﬁ QKEHHUA MPOMEITIUTIEHHOTO

Ceptidukar:  2C0000043E9pHIPGEITPRTAAIAAE 000004 3E
Brangneu:  WeGayxosa Tafoffa Boparopmas  pabora  Ne3  ITomsiTme
3 pacyeTHOH HArpY3KH. MeTtoanka 3 —
NedicTaurenes: ¢ 19.08.2022 JPOBAHHST  BeJIHYMHbLI  pacyeTHOMH
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HAIPY3KH. OTKIIOHEHUA HANPAKEHU, pa3Max

M3MEHEHUM HAOPSKECHUA, $pmikep,
HECUHYCOUTATBHOCTE 15} HECUMMET PUSA
HAIP K CHUH B pacnpenenuTenbTHRIX

ynekrpuueckux cerax 10-0.4 kB

Jlaboparopuas pabora Ne 4 Texuuko-
YKOHOMHYECKHe XApPAKTePHCTHKH
4 NAapaMeTpoOB pe:KHMOB H HX ONTHMH3AIHSI. 3 =
Hccnepopanne u  peryaupoBaHue YpOBHEHM
HAMPSKEHUA B TPOMBIILIEHHBIX ATEKTPOCETSX.

Jlaboparopuas padora Ne5 BiusiHue pe:xuma
HeMTpald HA XApPAKTepHCTHKH KAa4YeCTRBa

d HIEKTPHYECKOI CXeMbl. 1.5 —
Vceneqopanue moMeX Mo 3IEKTPONUTAHMIO B
MPOMBINLIEHHEIX YIEKTPOCETSIX.

Wroro 3a 5 cemectp 13.5

Hroro 13,5 —

4.Corep:xanue 1a00paTopHBIX padoT

4.1. JladbopaTropHas padora Nel
Tema s3anamus PacyeTHble »JIeKTpHYeCKHe HAIPY3KH MNOTpeOHTe/1eH, JJIeMEHTOB H
KOMMYTAIHOHHBIX V3J10B. Harpy3ounas cmocoOHOCTE M BEIOOp mapameTpoB
OCHOBHOTO 3JIEKTPO000PYI0BAHUA.

Ienw 3anamus. [TprnoOpecTr HABEIKYM BEIMOTHEHUS pACdeTa AIEKTPHUECKUX HATPY30K B
IEKTPOYCTAHOBKAX HANPKEHUEM BhIIIE | kKB MeTo10M ynopAI04eHHBIX IHarpamm.

TEGPETI—I‘IECRHH HacThb

I.1. Harpyzounas CIIOCOOHOCTE 151 BEIOOD napaMeTpoB OCHOBHOTO
HIEKTPOOOOPYIOBAHUA.
1.2. [lens paboTe

M3ydueHne KOHCTPYKIIMU J1a00paTOPpHON YCTAHOBKH, IIPUHIMIIA €€ padOTHL U
mapaMeTpoB Moaenupyemseix snementos COIIILL

Hccnenoranne pexuma paborer momenupyemonn COIIIIl na cyrounom
WHTEPBAJIE BPEMEHHU U ONPENCICHNE TAPAMETPOB PEKUMOB.

1.3. Beenenue

OCHOBHBIE HOMMHANBHEIE MapaMerpel Momenupyemeix snemeHtoB COIIII
npuBenensl B Tabm.l. Jlna tpexdasHeix CHIOBBIX TpaHC(OpPMATOPOB B
OPAKTUIECKUX pacdeTax MWCHOMB3YIOTCA CAEAYIONIME MHapaMeTpel MOpH
3amenieHuu tpancopmaropa I' — oOpa3zHON OGHOMMHENHON SKBUBAJIEHTHOH
CXEMOMU:

U ,U ) (pa3HBIE HAOPAKEHHA, IPUBEACHHBIE K OOHOM CTYHCHH
HAMPAKECHUS;

Il’ 12 — TOKHM NEPBUYHOMN U BTOPUYHON 0OMOTOK TpaHcpopmaropa;

I :I — I — TOK XOJIOCTOTO XO0Od TPpaHC(POPMATOPA,
= ta Jp n1a TpaHc(popMaTopa;
3U,°
X —_ ! — HHAVKTHBHAA COCTABJIAIOMIAA COIMPOTHBJICHHUA BCTBH

[OKYMEHT NOANNCAR Q
SNEKTPOHHOM MOAMNCHIO == XX

Ceptuchmkar:  2C0000043E9ABsRHANGTTHEFHH BAHIASLE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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r a — I — dKTHMBHAA COCTABJIAONIAA  COIIPOTHBJICHHA BCTBH
APH
HAMATIHHUYHBAHH A,

AP_10° AP_-U,>
377, S>

Tpanchopmaropa, Owm;
[

Uk 'UH
100

X Z\ — HMHAYKTHBHOC COIIPOTHBJICHHUEC
[ H

TpﬂHC(l?DpMHTDpH, Owm;
AS =3I2R- j3I2X =AP_-K 2— jAQ K2 -
/ 2

R =

— dKTHBHOEC COMMPOTHBJICHHUEC

HArpy304HBIE TOTEPH B TpaHchopmarope (K =

5 — KO3 pUIIHEHT

/ H
3arpysku), kBr;

AU =1 2R + ]1 2X - MOTEPU HATIPSIKEHUA B TpaHncpopmarope, B.

O0opynoBanue

OcnoBHOU 0C00EHHOCTRIO pexKkUMOB padoTer COIIII Ha mIMTEnEHEBIX IMKIAX
BPEMEHU (CYTKH, HENENA, TOJI) ABAAECTCA UX U3MEHUMBOCTB, 4YTO OOYCIIOBIEHO
W3MEHIUBOCTBIO dMEKTpUuIecKux Harpy3ok. Pexumer COIIIT xapakrepusyrores

mapaMeTpaMy ABYX THUIIOB: TEKYIIIUE H HHTETPAIBLHEIE 3a BPEM T TEKYILIUM
mapaMeTpaM OTHOCATCA 3HAUEHWE TOKOB, HAMPAKEHWHM, MOIIHOCTEH B y3J1aX

CETH, U3MEHAIOMINECT BO BPEMEHU. K MHTErpasbHEIM 3a BpEMA T — cpenHue
3HAYEHUSA TOKOB, HANPSKEHWUH, MOMIHOCTEH, WX OUCIEPCHM, IOTEPH
SEKTPOSHEPTHH U JIP.

Ha cyTouHBIX WHTEpBaJaX BPEMEHM TEKYIIME 3HAYCHHA MAPAMETPOB
pexxkumoB COIIII mpunsaTo npencrapnare B (pOpmMe CYyTOUHBIX TPAPUKOB (TOKA,
HAOPSKEHUA, MONHOCTM W JAp.) HUX OCPEOHEHHBIX 3HAYECHUM HA

O CJIETOBATENEHBIX MHTEPBAIAX 0 (49 =30 nmm 60 muH).
HHuTerpansHeIe mapaMeTpel, HAMPUMED, A7 rpaduka Toka

. n 1
;=1 I;; c:rf:l (1.-1 =317 —1; =11 2
| | nl

cp _ cp
ni= n
rae Fl — 9ucno MHTEPBAIIOB O = CYTOYHOM rpa(puke TOKA;

k.

cp

/ , ~— CPEMHEKBANPATHYECKOE 3HAUCHIE rpaduka Toka.

[Torepu sneKTpOIHEPTUHN B IMHUM C COMPOTHUBIIEHHEM R 2a BpEM: T
nNAy2

AW =312 RT +302RT =0 ¥3I/R.
|

NOKYMEHT HDHQEQPH MACKTPO3HCPTHUH B TpchqmpMampe 3d BpCMA T :

ANEKTPOHHOW NOONMCHLIO 2
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E ( 1 \l (}_2
Bnaneneu: llleGayxoea TaTeAHa AI'IEHK%WHEI_ AP T + Cp AP T + I AP T L AP T +
XX 1 K3 I 2 K3 XX
Heicreutenen: ¢ 19.08.2022 no 19.08.2023 k\ H /‘ H
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2

n 1
+60 3| —/— | AP_,.
I\ 1y

1.4. (3amaHue)

1.3.1. U3yuure kOHCTpyKuMIO 1a00paTOpHOU yCTaHOBKU. Paccuurare BCe
CONPOTUBIIEHUS SKBUBAJIEHTHOMN CXEMEI 111 Tpancpopmaropos 12 u 14.

1.3.2. IToATOTOBUTECA K perucTpanyu rpa)uKoOB AaKTUBHBIX U PEAKTUBHBIX
HATrPY30K, 3aroTOBUTH TA0I.3 B IBYX SK3eMIUIApax (s Tpancpopmaropos 12
u 14).

Tadmma 3

Perncrpanus u pacuer tekymmx napamerpoB pexuma COIII manpsxenue
CYyTOUHOM HHTEpBane BpeMeHu aia Tpancpopmaropa 12(T4)

[Tokazanus cueT4ynkoB I'paduku narpysku

AKTHBHOIO PeakTUBHOTO

Cpennee 3HaueHue
CpenHekBagpaTU4eCKOe OTKIOHEHUE

1.3.3. IlogrotoBUTE YCTAHOBKY W CAMONMINYOIMH NOpPUOOp OIS PETUCTPALMH TEKYIIUX
mapaMeTpoB pexkuma pabdboter momemmpyemoit COIIIl na cyrounom wunHTEpBane BpEMEHU;

BKJIIOUMTE Tpancpopmarop T4, 0000nIieHHYyI0 HATPY3KY S  Ha IITHAX 10,5 kB I'TIII, cuaxponnbii

3JIEKTPOIBUTATEND ; OTKIIOUNTE Tpanchopmarop 13, konnencaropusie 0arapen bK1, bK2 u BK3,
a Taxxke cunoBou (punetp @KV yeranosurs PITH Tpancdopmaropa T2 u I16B tpancopmaropa

T4 s @%mmggmlgﬂmﬂTﬂﬂﬂm K paboTe caMOTMImyniiid npuodop U MOJKIOYUTE €T0 €

Ceprnap EOMOIIRIO, COSARHITTCIBHEBIX INOBONOB K COOTBETCTBYIOIIEMY TpancpopmaTopy Toka (puc.2) mis
Bnaﬂemﬂﬁmmﬂﬂml’faﬁiﬂm%m TpﬂHC(l)DpMaTDpe T4.

1.3.4. 3amycTuTh YCTAHOBKY Hax)artueM KHOUKH »I[IyCk» M HOpOM3BECTH PErUCTPALIUIO

ﬂeﬁmHl;ﬁﬂﬂ)ﬂl&%lﬂgﬂ%{"ﬂfﬁﬂg%g%zy pPEAKTUBHOM MOMIHOCTEN HArpy3ok TpancpopmaropoB 12 u T4 myrem
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CUMTBHIBAHUA M 3anmuch B Ta0n.3 (rpadsr 2, 4) mokazanmii COOTBETCBYIONINX CUETUMKOB. [ paduk
Toka Tpancpopmaropa T4 3anmucars ¢ TOMONIBIO CAMOIMUINYIIEr0 TpHUOopa.

Conepicanue oTuera

1.3.5. IlpouzBectu pacuer rpapukOB aKTMBHOM, PEAKTUBHOM M MOJHOM MONIHOCTEM IyTEM
YMHOKEHHUS PA3HOCTH MMOKA3aHUN CIETYMKOB HA COOTBETCTBYIONIIMH MACINTAOHEBIN KOA(] PULIEHT
(Tabm.2). Paccunrares cpemHue 3HAYEHUA W CPEOHEKBAAPATUYECKHE OTKIOHEHUSA TpadukoB
Harpy3ku. Jlma T4 3nauenns toka (rpaga 10) ompememiTe pacyeTHBIM OYTEM WM 110
perucrporpamme, pazous ee Ha 24 paBHBIX MHTEPBAJIA, U3MEPUB CPEAHEE 3HAUEHUE HA KAKIOM
WHTEPBAJIE TMHEUKOW (B MINIIMMETPAX M YMHOKWB HMX HA COOTBETCTBYIONIIWM MACIITAOHBIM
K03 purirenT). Jlnda caMOKOHTPOIIA PEKOMEHIYETCA CONOCTABUTE ITOJIYUEHHEIE 3HAYEHUA TOKA CO
3HAUCHUAMH, PACCUMTAHHBIMH 10 ITOJTHOM MOIIHOCTH.

1.3.6. Paccuurate moTepu SIEKTPOSHEPrUU 3a CyTku B TpaHcpopmaropax 12, T4 u B
Ka0EnpHOM JMHWU (B KWIOBATT — 4Y4acax M B MPONLEHTax). B BeIMYMHE MOTEPH BBIOEIUTH
COCTABJIAIONIYIO, 00 YCIOBIEHHYIO HEPABHOMEPHO CTEIO TPA(PUKOB HATPY30K.

1.3.7. Opopmuts 0TUET MO TA0OPATOPHOM PAOOTE, KOTOPLIA AOTKEH CONEPKATH:

- MHEMOCXEMY YCTAHOBKH, KPATKOE OMMCAHNE U ITAPAMETPEL MOIEITUPYEMBIX JJIEMEHTOB
tunoor COIIII, nens pabotsr;

- pacueT CONPOTUBIEHUH SKBUBUIIEHTHOU cXeMbl TpaHcpopmaropos 12 u 14;

- pE3YNBTATEL PETUCTpPAIMU M pacdera rpaukOB HATPY3KH U UX IAPAMETPOB LA
TpancopmaropoB 12 u T4 (Tabn.3);

- rpaduku Harpy3ok 12 nl4 (akTuBHOM, pEAKTUBHOHW, MOJIHOM MOTIHOCTH U TOKA);

- pacdeT moTeps AIEKTpOosHepruu B TpaHcpopmaropax 12, T4 u B kabempHON nuHUM,
nuraronien Tpancpopmarop 14;

- OHEHKY (B % K IOJHBIM ITOTEPAM) IOTEPh B YKA3aHHBIX DJIEMEHTAX CXEMBI,
00yCIIOBIIEHHBIX PEAKTUBHBIMH HATPY3KaAMU;

- BBEIBOJBI TTO MTOJYUEHHBIM PE3yabTATAM PAOOTHI.

1.5. [TonroroBka k pabdore

CamocrosaTensHas MOArOTOBKA K 1a00paTopHOM paboTe NOmKHA BKIFOYAT:

- m3yueHue Tteopernueckoro warepuana kypca OCIIHI nmo pazmeny «Pexumel
HIEKTPONOTPEOIEHNS MPOMBINUIEHHBIX MTPEATPUATHIN;

- BeimoaHeHue m.1.3.1 u 1.3.2 zaganus.

1.6. KoHTpOIBEHEIE BOITPOCHI

1.5.1. KakoBel OpUUMHBEI W3MEHYUBOCTHU MMAPAMETPOB PEKUMOB PAOOTEHI
COIIII Bo Bpemenn?

1.5.2. Kakue norepu umeroTcsa B TpaHc(hopmMaTropax U OT UETO OHU 3aBUCAT !

1.5.3. Kak onpenensrorcs MOTEPH SIEKTPOIHEPTUHA B IMPOMBINLUIEHHBIX
MEKTPOCETAX ?

1.5.4. HepaBHOMEPHOCTE PEKUMOB SIEKTPONOTPEONEHUA OCHONKHAECT U yXyAmAeT padoTy
HYIEKPOSHEPreTUIeCKuX cucrem. [Touemy?

4.2. JlaboparopHuas padora Ne2

Tema 3anamua THIILI cXeM pacrpeleTHTeIbHBIX YIeKTpoceTel 10 | Boile 1000 B,
pe:xxUMbI padoThl. KoMneHcanus peakTUBHON MOITHOCTH U PETYIUPOBAHNE HANPS/KEHUS B
CHUCTEME NIEKTPOCHAOKEHHUS MPOMBIIUIEHHOTO ITPEAITPUATH .

Ienw 3anamua. 1IprnoOpecTr HABEIKY BEIMOJIHEHUA PACYETa YIEKTPUUECKUX HATPY30K B
3NEKTPOYCTAHOBKAX HAIPIKEHUEM BhIIIE | KB METOOOM ymOpAI0UEHHBIX TUArPaMM.

Teopernueckas gacts

Komnencanyua peakTMBHOM MONIHOCTHM M PETYIMPOBAHUE HANPAKEHUS B CHCTEME
3JIEKTPOCHAOKEHHN TPOMBIILIEHHOTO TPEIIPUITHSL.

2.1. Ilens paboTHI

Hang}ﬁﬁgﬁggﬁﬁﬁmm MPUHIAIOB KOMIIEHCAIMM peakTuBHEIX Harpy3ok (KPH) B

Ceprne RO MBIJICHII REX: o SACK TPHBBCIHR s eeTax  (II9C). C sroit menmeio B pabore mpemycMOTpEeHo:
Branen®B THIGASKHETar Q0TI 2 MOIFHOCTH  KoMTeHCHpyIomux  yerpodctB (KY) mma  moTpedurens,

peamm3anus pacueTHOTO PEKUMA PEAKTUBHOU MONIHOCTH HA J1A0OpATOPHOM MOJENH, OLEHKA

. BmniH KPH Ha peiM HAMPsKEHNUs  PACYET SKOHOMHYIECKOro S(pdekTa.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2.2. Berenenue

OOMEH pPEAaKTUBHOW MONIHOCTBIO MENKIOY CHCTEMOM SIEKTPOCHAOKEHUA TPEANPUATHA U
yIeKTposHepreTudeckon cucremon (I33C) permamentupoBan «lIpaBwiamMu  moap3oBaHus
5JIEKTPUYECKON M TEIUIOBOM SHEPrUEH». YCTAHOBICHHE KOHKPETHBIX TPEOOBAHMU K PEKUMY
PEAKTUBHOM MONIHOCTH KAXKI0T0 U3 NPEANPUATHN OCYIIECTRIIAETCS IPU €KET0 THOM 3aKIF0YCHUH
IOTOBOPA HA MOCTABKY AJIEKTPOIHEPTUH OT HMEKTPOCHAOKAIONIEN OPraHN3alui. JKOHOMHUYECKH
00OCHOBAHHBIE BXOJHBIE PEAKTHUBHEIE MOMIHOCTH (Q 57 U Q »52) [4] 3amaroTcs mpeanpuATHEM
ou(PepeHMPOBAHHO, B 3aBUCUMOCTH OT NOTPEONAEMOH MOMIHOCTH M SJIEKTPUUECKOH
YIATEHHOCTH MPEANPUATHSA OT OCHOBHBIX MCTOUHHUKOB SHEPTHH (DAEKTPOCTAHIMM). YUCnoBEIE
3HaueHua Q 7 U Q 52 ONPEAECIAIOTCA B PE3YABTATE PACYETOB ONTHUMAIBHEIX PEKUMOB PAOOTHI
SHEPTrOCUCTEMBI B MIEPHOIBI €€ MAKCUMATEHEIX () 97) 1 MUHUMANBHEIX (( 57) HATPY30K.

B pabore nccnenyercs y3en Harpy3KkH, CXeMa 3aMenIeHUsA KOTOPOTO TOKa3aHa Ha puc.”/.

Cxema conepxut Tonbpk0 oguy u3 cekuuit [T (mpaByro cexiuro ), mOCKOIBKY BTOpast yCI0BHO
cuuTaercs aHamornyHou. ['panumia 0OamaHcoBOM NPUHANIEKHOCTH HAXOOWTCA HA YPOBHE
BEICOKOBONBTHEIX BBOAOB Tpancopmaropos ['TIII. Ha rpanuiie cBOaATCA KOHTPOIBEHEIE OATAHCEI
AKTUBHOU W PEAaKTUBHOM MOMHOCTEH. KOHTpOIL OCYHIECTBIAECTCA HA ITOCIEIOBATENLHBIX
MOJIy9dCOBBIX WHTEPBAIAX BPEMEHH NPHU HOMOIIM CYETYHKOB HSHEPrUM C (PUKCHPOBAHUEM
MAKCUMyMOB WJIH IIPH IIOMONIM CHEIMAJIBHBIX 4aBTOMATHU3UPOBAHHBIX HWH()OPMAIMOHHO -
U3MEPUTENBHBIX CHCTEM.

B  nmaGopatopHoil  MOAEAM  WCTOYHUKAMHU  PEAKTUBHOM  MONIHOCTH  SIBISAIOTCA:
yneKTposHeprerndyeckas cucrema (Q 51, Q 52), CHUHXPOHHBIM snekTpoaBurarens (Q o),
konaencaropusie yctanoBku bK 1, bK2 manpsxenunem 10 kB (Q xz) u bK3 nanpsaxenunem 0.4 kB
(Q km); moTpeduTenamu — Hapryska Ha mmHax 10,5 kB (Q ;) u narpyska TII (Q 2).

Puc.7. Cxema 3aMenieHus y3ia Harpy3Ku

Hamwrydmmm (ONMTUMAaITBEHEIM) PEKUMOM KOMITEHCAIMN PEAKTUBHEIX HATPY30K OyIeT pemum,
COOTBETCTBYIONINI MUHUMATEHOW BEIMUMHEE TOJOBEIX PACUETHBIX 3aTPAT U YAOBIETBOPAIOMINIA
TpeOOBAHUA AIEKTPOIHEPreTHYECKOM cuctemel [4]. Jlnd HaAXO0kOEHMsA HTOTO pexuma
COCTABJLIETCA (PYHKINA PACUETHBIX 3aTpaT (LeaeBas (PYHKUMA) M 3AIMACHEIBAIOTCS OTPAaHUYCHUS
[4.5]. OnTUManTbHBIMU CYATAOTCA TAKWE MOTIIHO CTH KOMITEH CUPYIONIUX YCTPOUCTB, ITPU KOTOPBIX
neneBas (PyHKUMSA MTPUHUMAET MUHUMAIBHOE 3HAYEHHE B O0IACTH AOOYCTUMBIX PEHIEHUI.
OOmacTe JOMYCTUMBIX PEIIEHWN ONPENEsIeTCA OrPAaHMYEHWAMH, HAKIAJABIBAEMBIMU HA
montHOCTH KY. Pacuer ontuMmansHEIX MonHOCTEH KY, B OMMCAHHON BEIIIE TOCTAHOBKE 34044,
MPOU3BOIUTCA C IIOMOIIBI0 METONOB MATEMATUIECKOTO IPOTrPaMMHUPOBAHUA.

B naboparopnon ycranoBke moaemipyercsa He Bea [19C, a tonsko ' 1 ogna U3 nexoBeix
MOACTAHIINN C MATAONIEH e€ kadenpHou muuuen. Harpyska Q) npencraBiasger co00M CyMMAapHYIO
PEAKTHBHYI0 MOMNIHOCTE. HMOTpeOmseMyro ocrameHBIMH [II, 4MCI0 U MONIHOCTE KOTOPBEIX HE
M3BECTHBEI. B ATHX yCIOBUAX 3amady omrumms3aimu pasmenienus KY wmoxHO pemars 0e3
MPUMEHEHHUA ONMTUMU3AIMOHHEIX METOIOB, Pa3/ICJINB €€ Ha JBa JTara.

Jran nepBeii. Paccmarpusaercsa 111 (puc.8) u onpenemsaerca Q ki

Puc.8. PacuerHasa cxema zaMenieHusa 1A

MEPBOTO TAIA PACYETOB

s onpenenenns Q xp 3anMCBIBAETCA (DYHKIIWAA TOMOBBIX PACYETHBIX 34TPAT.

R m 2

3(Qy) =E-AKy -Qgy +C,| APy Qgyy + e TJITO;; ( 2 _QKH) (5.1)

rae £ — xkoa(pPUIMEHT OTUMCIEHUN OT KANWUTAIOBJIOKEHWH (HOPMATHUBHBIE OTUYHUCIEHUA,
OTYMCIEHUA HA SKCOIYATAIMIO M BOCCTAHOBJIEHHE O0OpymoBanus). UucineHHnweie 3HaueHus £
CIEIYET NPUHATE MO yKa3aHuio npenonosarens B npenenax (0,2 — 0.4);

AKyp — YpenpHas CTOMMOCTh KOHIEHCATOPHBIX YCTAHOBOK HM3KOro HampsukeHus (150
py6/kBAp):

Co — ymenpHaAs CTOMMOCTH ITOTEPh AKTHUBHOM MOIIHOCTH (3a0ac€TCs IMPENONOBATEIIEM B
npenenax ot 800 mo 1200 py6/kBr);

AP- ynempHbIE TTOTEPH AKTUBHOM MONIHOCTH B KOHIOEHCATOPHBIX YCTAHOBKAX HAMPKECHUA
(0,003 kBT/xBAp);

Rpyr — mpusenennoe k Hanpsxennto 10 kB comporusnenue tpancpopmaropa nexosou 111 u
HI{THID[L@ﬁ%% %ﬁ%ﬁ'ﬁpﬂﬂ&p&ﬂﬂqn, Owm.
Ceprucukar: BEITHINHD ABPOTOCOMPOTIRACHIE ONPEACIACTC N0 TaHHBEIM Tada.]l omucanua madoparopHon
Bna,u,enﬂu,c“['aﬁgigma TaTeAHa AnexkcaHgpoBHa

U — cpennee nanpsxenne Ha munHax ['TIIT (10 kB);
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Q" — wambompIas peakTUBHAA MOMNIHOCTH HArpy3ku Tpancpopmaropa T4 B mepuon
MAKCUMATEHOM AKTUBHOM MOIIHOCTH HATPY3KH HSHEPTOCHUCTEMBI (A YOPOIIEHUS PadOTHI
cauraeM, uto Tpancdopmarop 13 OTKIOUEH U B pacueTrax HE YVUMTHIBAETCS ). Ompenensercs mo
rpapuky wHarpyskun 14, mnomaygsennomy B padbore Nel. Ilepompg wmakcumyma 3agaercs
IPEITOAOBATEIEM.

2
AP.,-U
SZ
HT
rae APg3 — moTepu KOPOTKOro 3aMeIKaHuA B Tpancpopmarope, kBt (tadn.1.1);
SHr — HOMUHATBEHAS MOIHOCTE TpaHchopmaropa, KBA;
R, — ynensHO€ aKTUBHOE CONPOTUBIECHUE IMHUHN A1eKTponepenaun, Om/km;

[— niHa MUHWKM SJIEKTPOIIEpEenadH, KM.
MoniHoCTh KOHIEHCATOPHOU Oarapen ONMPENENAETCS U3 YPABHEHUA

R, = -10°+ R, -1 5.2)

PacuyeTHO€ BEIpaKEHNE UMEET BU]
0. —on_ EAK,+C AP,
o 2-C,-R
o A\t

Jran BTOpoui. Ha sTom sTame paccmarpuBaercs 3a1aua HaX0XKIEHNUS ONMTUMATbHBIX 3HAUEHU I
Q kg 1 Q » (puc.9). Bemmunna HEKOMIEHCHPOBAHHOW MOIIHOCTH, IEPENABAEMOMN dYepe3
Tpancpopmarop 14, mokazana Ha cxeme kak Q r.

DyHKIMA TOTOBEIX PACUETHEIX 3aTPaT IJI1 STOTO ATara PacuETOB NMEET BH]L

3 (Q ks, Qo)=E-AKp Q kp +Co'(APkp Qkp +Ki" Qo+K>2 - Qs ) pyo/ron, (5.5)

rae E, C, — cM. BeIpakenue (5.1);

AKp — ypenpHas CTOMMOCTH KOHAEHCATOPHBIX Oaraper BBICOKOrO Hampsxkenus (120
pyG/kBAD);

Puc.9. PacuerHnas cxema 3aMenieHus

IUISL BTOPOTO JTAIa PacuyeToB

APkp — yAEIBHBIE MOTEPH AKTUBHOM MONIIHOCTH B KOHJEHCATOPHBIX YCTAHOBKAX BEICOKOTO
nanpssxenud (0,002 kBr/kBAp);

K, K> — k0O3(p(pUIIUEHTEI, XapaKTEPUIYIOIINE OTEPH akTuBHOM MomiHocTH B CJl, 3aBucaAnme
ot Qo (Ki= 0,011 kB1/xkBAp, K> = 0.00019 kB1/kBAp~).

Oyukuusa Jlarpanxa

L(Q s, Q0,4)=3 (Q kB, Qo)+ AQ ["+0r—0Qo1 — Q k8- Q 0), (3.6)

rae Q /"' — peakTuBHas MOMIHOCTE HArpy3ku HA muHax 10 kB I'TIIT B mepuon makcumansHoM
AKTUBHOW MOIIHOCTH HArpy3ku J3C.

Momnoctn Q kzu Q o ONPENENAIOTC PENIEHUEM CUCTEMBI YPABHEH UM

OL 0

0Qy;
OL

U?-10° 5.4

13 (5.7) MOkHO TONTYyYUTH BBEIpakeHue 1t pacuera Q xz, O o B 00mem Buze:

onEKTPOHIORTORS

CepTudukar: Qiﬂﬂﬂﬂthﬂmj EBD&&UDEFHHDUUUED@M‘H‘B _K‘l - I{BAP (58)

Bnaneneu:

ayxusﬁ'% a AI'IEH{E{F}DEHEI

,D,EHCTEHTEHE}QW 202 119.08 D+DQT QE}] o Qda KBAP (59)
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C momomiero (5.4), (5.8), (5.9) BEMUCIAIOTCA HEOOXOOUMBIE YCTAHOBJIEHHBIE MOIIHOCTH
KOHIOEHCATOPHBIX Daraper u HanOombIaa peakTuBHas MOIHOCTE CJ1. OTpunarensHeIe 3HAYEHU S
PACUETHBIX MONIHOCTEH CBUAETENLCTBYIOT 00 OTCYTCTBMM SKOHOMHYECKOU IIEAECO00pa3HOCTH
HCIIOB30BAHUA COOTBETCTBYIOMIETO0 MCTOYHMKA PEAaKTUBHOM MOMIHOCTH. Ero 3naueHue
IPUHUMAETCA PABHBEIM HyJII0. Bemmanna o He OOomKHA MPEBEILIATE JONYCTUMBIX 3HAYEHUHN I10
yCJIOBUAM HarpeBa craropa um poropa CJ| ¢ yuerom €ro 3arpy3ku mo0 akTUBHOW MOIIHOCTH.
[Tposepka CJI mo ycioBusM Harpera B 1adoparopHoi padoTe HE MPenyCMOTPEHA.

ObopynoBanue

[Tornoe wucnomp3oBanme Bcex KY oskoHOMMUecKHn O0OOOCHOBAHO TOJBKO B IEPHOT
MakCUManpHOU Harpy3ku 2IIC. llpu CynieCTBEHHO W3MEHAOMIEMCS Tpa(puKe pPEeaKTUBHOU
MONIHOCTH Harpy3ku tpeOyerca perysmposanue KY. B maboparopHonn  ycraHOBKe
MPEOYCMOTPEHO PYYHOE AUCKPETHOE pEryIMpoBaHUE () 9 U ABTOMATHUYECKOE PETYIMPOBAHUE
KOHOeHcaropueix Oarapen. ['padpuxku perymupoBanus Ky crposarca Ha  OCHOBAHUH
ONTUMH3AIMOHHEIX paCueTOB ¢ yueTom TpedoBannit 39C (Qss, Or2). Perymuposanne KY nomxHo
obecneuyuTs MUHUMANBHBIE TOTEPH HSIEKTPOSHEPTHHM U TPEOYEMBIM YpOBEHb KAdeCTBa
HAIPS/KCHUAL.

Jlns OTAEnBEHOrO y371a HArpy3Ku, KOTOPBIM UCCIAEAYETCS B JAHHOW pabdoTe, OMTUMM3aIa HE
Tpeodyerca. ['padukn perymapoBanna KY B 5TOM ciydae MOryT OBITE MOCTPOEHBI O€3 pacueToB.
OCHOBOM i UX NMOCTPOEHUS SBIIIOTCA rpaduku peakTuBHOM HAarpy3ku HAa muHax 10 kB u 0.4
kB. [Ipu nocrpoennu rpadukos PEryTMPOBAHNS CIEAYET YIECTE:

1. B mepuog MakCUMaIbHOWM AKTUBHOM MOMNIHOCTH HArpyiku OIJC morpedieHue
Y
PEAKTUBHOHU MOIIHOCTH HE JOJIKHO IMPEBOCXOAUTE BEIMIUHY ().
2. B mepnon MuHUMAIBRHOH HATPV3IKH MOTpedmeMas peakTUBHAA MOMNIHOCTE TOJIKHA
Y

OBITE MEHEBIIE, 4eM (9).

2.3. ITopsanok BEIMOMHEHUSA PAOOTEI

2.3.1. Iloayuurs y mpemogoBaTes CIEVIONIYI0 NCXOTHYI0 UH(OpPMAIIIIO:

a) Oo1, Oa2;

0) MHTEPBAIBEI BPEMEHH, COOTBETCTBYIONINE MEPUOAAM MAKCHUMyMd M MAUHUMYMAa aKTHBHOU
MOTIIIHOCTH HArpy3ku IIC;

B) YAEIbHYIO CTOMMOCTE HOTEPh AKTUBHON MONIHOCTH C,

2.3.2. ITo popmynam (5.4), (5.8), (5.9) onpenenurs monoctu KV (aBa srana). [Tomyuennsie
3HAUEHUA OKPYIJATh OO0 OmMKaIIMX BO3MOKHEIX BEMMYMH, VKA3aHHBIX HA MHEMOCXEME
n1abopaTopHOU YCTAHOBKMU.

MoniHoCTE Harpy3KHu B3ATh IO rpauky, NOIydeHHOMY B 1aboparopHou padore Nel, mpouyro
HEOOXO0aMMYI0 HH(POPMALHIO CJIENYET B3ATh M3 TA0II. |

2.3.3. IlpoBepurs Oamanc peaktnBHOM MmomHOCTM HA mmHax [TIII B wacer makcumyma
akTUBHOU Harpy3ku IIC. B cnyyae HEOOX0OOUMOCTH BBITOITHATE KOPPEKTUPOBKY MOMTHOCTEN KY
C 1eapro obecreuenusa OaaHca.

2.3.4. IlocTtpouts rpapyiku peryammpoBaHUsI MOIITHOCTEH KOHAEHCATOPHEIX Oarapen (Qxiw, OkB)
1 CUHXpPOHHOT O aBurareis (o). [Ipu mocrpoennu rpadpukoB pekOMEHAYeTCs 00paTUTE BHUMAHHE
HA TEXHUKO-3KOHOMUYECKHE XAPAKTEPUCTUKU U H(PPEKTUBHOCTE pacmonaraeMeix KY.

2.3.5. IIposepurts Oamanc peakTuBHOM MOIIHOCTH HA IinHAax [ TII1 B wackr MunnMyma ak THBHOM
Harpy3ku I3C.

5.3.6. CobOparp cxemy aBTOMATHYECKOTO ymopaBiaeHus anunampamm T2 (padbora NoS) u
MOIIHOCTSIMHM KOHIECHCATOPHBIX Oaraperd B COOTBETCTBUM C HOCTPOCHHEIMU rpaukamMm ux
perynupoBanus. [IpuBectu maboparopHyro MOAENs B UCXOIHOE padouee COCTOAHUE (BKIIOYUTE
S, T4, C; orkmounts 13, BK1, bK2, BK3).

2.3.7. BkimounTh 1a00OPATOPHEIA CTEH U BBITOTHUTE CIEIYIOMIEE:

a) MO IMOKAa3aHWAM CYETYMKOB 3amucarb TpauKy W3MEHEHHA AaKTHUBHOM U PEaKTHBHOU
MOIITHOCTEN HArpy30K TpancpopmaropoB 12 u T4 ¢ yuerom pacuerHsix monmHocTed KY u ux
peryIupoBaHus;

0) zamucares ¢ momompro CIl manpskenne na mmuax 0,4 kB TII ¢ yuerom peammzanmu
MEPONPUATHH 0 X YIydIIeHUro (cMm. padborty Ned).

3anuce TpapuKOB HATPY30K M HANPSKEHUM (m.»a» U »0») HE0OXOgUMO IPOU3BOIUTH
0 THOBPEMEHHO.

2.38. MU%%KH Harpys3ku (P u Q) ¢ yuerom KY u cpaBHUTE uxX C rpadukamu,
G5EY

cepmqﬂgﬂf@%@iﬁ%&@ﬂ%@ 060000043E
Braneney: D iBeS: yxgﬂﬂg}ri}emaﬂj&mgrpamm BEIMMCIIUTh MATEMATHUECKUE OKUIOAHUS W TUCHEPCHH

Hanpﬂme.ﬁm{ Ha muHax 10 m 0,4 kB ¢ yuerom KPH. Onenurs Bmaane KY Ha pexum

AHCHHA, CPDABHHEB HDJ’[}“IE‘H’I—ILIE pE‘E}’HLTﬂTH C CDDTBE‘TETB}’TD]]J,HNH’I JTAdHHBEIMH pﬂGDTH N 9"-1-.
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2.3.10. Ouenurs sxkonomuueckuit 3@ exr KPH Ha cyrounom naTepBane BpeMeHu B KUIIOBATT -
gacax CHOKOHOMIEHHOM sneKkTposHeprum. OrneHky 3¢ (ekra BBIMOJIHUTE CPABHEHWEM IOTEPH
sHeprun B Tpancpopmaropax T2, T4 u kabensHONM TUHWU, BEIYMCIEHHBEIX B padore Nel mo
rpaukam Harpy3ku, He yaursiBaromiuM K'Y u moreps B T€X ke 31eMeHTax, Ho ¢ yuetoM KV u ux
PETYINPOBAHHUA.

Conepxanue oTuera

2.3.11. Opopmurs oTuer 0 maboparopHou padOTE, KOTOPBIA JOIKEH CONEPKATH:

a) TabnmuIly UCXOOHBIX JAHHBIX IS BBIITOJHEHUS PA0OTHI, BKIOUAS MAPAMETPHI, TOTYIEHHBIE
y MpEenoaoBaTENs;

0) pacuer momntHOCTEN KV

B) rpaduku perynupoBanus KVY;

r) rpapMKy AKTUBHOM M PEAKTUBHOMN MOTITHOCTEN HArpy3ku 12 u T4 ¢ yuerom KV

n) rpapukn wdmeHeHus HanpskeHnd Ha mwmHax 0,4 kB TII, momyuennsie ¢ momomnisro
camormmymniero Bomstmerpa CII;

€) ructorpaMmmel HanpsxeHu Ha mumHax 0,4 kB TII;

7K) pacuer SKOHOMUYIECKOTO (P (eKra;

3) BBIBOJIBI IO PE3YyJIBTATaAM PAOOTHI.

5.4. IlogroroBka k pabdbore

B npuecce moarotoBku kK padore HEOOXOOUMO O3HAKOMUTHCS C €€ OMMCAHMEM, U3YYUTh
PEKOMEHIOBAHHYIO JTUTEPATYPY U COOTBETCTBYIONIME PA3IENBI KOHCIIEKTA JEKIWH. 3arOTOBUTE
OTaHKM I 3aMMCH TTOKA3aHWUH NPUOOPOB U OPOAYMATE OTBETHL HA KOHTPOJIEHEIE BOITPOCHL.

2.5. KoHTpOIBHEIE BOIIPOCEI

2.5.1. /late moHATHE PEAKTUBHON MOTITHOCTH, IMOACHUTE €€ (PU3NIECKUN CMBICT U 0COOEHHOCTH
B CPABHEHHUM C AKTUBHOM.

2.5.2. Uem onpenensaroTCa MPENEAbHEIE 3HAYEHUA PEAKTUBHOU MOIIHOCTH, KOTOPYIO MOIKET
BBLIATEH B CETh CHHXPOHHAA MammHa?

2.5.3. ]Jlare CpAaBHUTEIBHYIO XAPAKTEPHUCTUKY HWCTOUYHOKOB PEAKTUBHOM MOIIHOCTH,
ucnoae3yemeix B COIIIT.

2.5.4. Kakum 00pa3omM peakTUBHAS MONIHOCTE BJIMAET HA PEKUM HAMPSKECHUS SIEKTPUIECKOU
ceru?

2.5.5. TpeboBanus, npegpaBiaemeie IIC K pexuMy peaktuBHOU montaocru COIIII.

2.5.6. Kak oneHUBAEeTCA HKOHOMHUUECKHMU S((EKT BHEAPEHUS PACUETHOTO ONTHUMAILHOTO
peKMA KOMITCHCAIIMUA HATPY30K OPEaTpUITUA?

2.5.7. C KakOM UENBI0 BEBEINOJHACTCS PEryJIUPOBAHME MONIHOCTEH KOMIICHCHUPYIOMINX
yCTPOUCTB?

2.5.8. IlepeuncmuTh ¥ NOACHUTH MPUHIUIEI MOCTPOEHUS TpadukoB perympoBanus KY.

2.5.9. ITouemy BXOOHEBEIE PEAKTUBHBIE MOIIHOCTH 33JAI0TC NPEINPUATHEM UHANBUIYAITLEHO?

2.5.10. Yro moHMMAETCS MO ONMTTUMM3AIUEN PEKUMA KOMIIEHCAIINN PEAKTUBHBIX MOMIHOCTEN
HArPy30K?

2.5.11. [loscHuTe IpenMynIeCTBA M HEAOCTATKH MHIUBUIYAILHOM KOMIICHCAIIUY PEAKTUBHOM
MOMIHOCTH.

4.3. JlaboparopHuas padora Ne3

Tema 3anamua OTKIOHEHUA HAPAKEHUA, Pa3Max U3MEHECHUH HANPDKEHUA, (DIIHKED,
HECHHYCOUJATBHOCTE U HECHMMETPUSA HANIPAKEHUH B PACHPEIETUTENbTHBIX SJIEKTPUYECKUX

cerax 10-0.4 kB

Ienw 3anamusn. [IprnoOpecTr HABBIKYM BEIMOJIHEHUA PACYETa INEKTPUIECKUX HATPY30K B
IEKTPOYCTAHOBKAX HAINPKEHUEM BEIIIE | KB MeTO10M ynopAI04eHHEBIX IHarpaMM.

Teopernueckas gacts
OTKI0OHEHMA HANIPSKEHUA, pa3Max M3MEHEHUH HAOPAKEHIA, (PaKep, HECHHYCOUTATEHOCTE U
HECUMMETPH S HATIPAKEHUHN B PACIPENETIUTEIBTHRIX dneKTpudeckux cerax 10-0,4 kB

- Henp JROEREA nommceio

ceﬁmdmHET:@%JQE%Mﬁ?%ﬂREQBHEﬁ HANPAKEHUS B CETH M CIIOCOOBI MX YIyYIIEHUS HAa
BnapenduY TO HEHOMod HECHB AR B EMEHH .

3.2. Beenenue
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MmeroTcs nBE OCHOBHBIE IPHUYMHEBEL, OOYCIABIMBAIONINE HW3MEHUYMBOCTH HANPSKEHUS B
YIEKTPUYECKUX CETAX: M3MEHUMBOCTh HArpPy30K, BBI3BIBAIONIAA W3MEHUYHUBOCTE MOTEPH
HAIMPSKEHUA, U PETYIMPOBAHUE HATIPAKEHUA C LIEIBI0 MOANEP/KaHUs €T0 B 3aJaHHBIX NIPEaenax.

YPOBHM HANPAKEHUA NPUHATO OLIEHUBATH OTKIOHEHWUAMH HANPAKEHUA OT HOMUHAJIBHOTO V

| 1], KOTOpEIE TaKk€ U3MEHUYUBEI BO BPEMEHH MO YKA3aHHBIM BEIILE TPUIUHAM.

Haunygmum HanpsxeHHMEM HA 3aKUMAX SJIEKTPONPHUEMHHUKOB, C TOUKHM 3PEHUSA TEXHUKO -
SKOHOMUUECKOHN 3((PpekTuBHOCTH UX padoTel, asuaerca U (t)=U,=const, T.e. V=0. Obecrieuurs
TAKOW PEXKUM HANPKEHUS JIsI BCEH MACCH WIEKTPONPUEMHUKOB B CETH IMPAKTHYECKHU
HEBO3MOKHO, mosTOMy Beeraa V0. IIpuuem uem Oonbmie BenmuumHa V, T€M XyKe HAMPIKECHUE.
M3 srToro mnpaBuna wMmeercs pAd HUCKIOYEHWHM, HAIpUMeEp, a1 Craado  3arpyKeHHOrO
ACMHXPOHHOTO JIEKTPOABUTATEN S HAWIYUYIINM ABIAETCA HAPS/KEHNUE, MEHbIIIEE HOMUHATLHOTO.
Bemiunna nomycrumeix 3naueHudl V mopmupyercsa ['OCT [2] B nenom g SIEKTPUIECKUX CETEN
B 3aBUCHUMOCTH OT uX HampsoxeHusa. Haubonee xectkme tpeboBanmsa k Bemmunne V B ['OCT
MPEABABIAAIOTCSA, €CTECTBEHHO, K TEM CEeTSAM, KOTOpPhIE IIMTAIOT OCHOBHYIO MAacCCy
ynekTponpueMHukoB (cetu go 1000 B).

Taomara 3
JlomycTumele 3HaueHUA OTKIOHEHNN Hanpsxenusa mo I'OCT 13109—97
Hanpsxenue JlomycTrMEIe 3HAUEHUA
CeTH
HOpM MAaKCHM
AITBLHBIC AITBLHBIC
o1 xB + 5% + 10%
6...20xB — +10%
35 kB u BeIIIIE _ _
ObopynoBanue

Hna cerenn nanpsxenuem no 1000 B ¢ unrerpamsuoun BepostHocThio 0,95 momyCcTHMEI
OTKJIOHEHUA HanpsaxeHus + 5%, ¢ Beposaraoctsio 0,05 nomycTMBl OOIBIINE OTKIOHEHUA, HO OHU

HE DOJKHEL NpeBeImars + 10%.

OneHky MAakCUMAIbHBIX OTKIOHEHWHM HANPsSKEHUA OOBIYHO NPOBOOAT I PEKUMOB
MAKCUMATBEHBIX U MUHUMAIBHBIX HATPY30K € MOMOIIBIO MOCTPOEHUSA OUATPAMMEI OTKJIOHEHUH
HANPSKEHUA B CETH.

Il mogemipyeMoi CETH pacueTHas cxema 1 quarpamma V mokaszaHsl Ha puc. 6.

Ha sTom pucysnke:

Viyn — OTKIIOHEHUS HANPAKECHUS B LICHTPE TUTAHMS;

A U; — noteps Hanpsxennsa B Bo3aymnuou auauu | 10 kB, nmuraromen rpancgopmarop I'II;

Vo — OTKJIOHEHME HANPSKEHWS HA JUHUMA pasaena 0amaHCoBOM MNPWHAMIEKHOCTH CETEH
YHEProCHAOKAIOMIEN OPraHU3aIUU U CETEN NMOTPEOUTEIA AIIEKTPOSHEPT UH

Vi — otkionenue nanpskenust Ha mmHax PY 10 kB I'TII;

A Uz — norepsa nanpsaxenus B Tpancopmarope I'TII;

E; — nobaBka nanpsxenus tpancpopmaropa I'T1I;

AU3z — noTeps HanpsKeHus B Ka0enpHOM JInHuY, Tarnien tpancopmarop 14 nexosou T1I;

E> — nobaBka nanpsxennus tpancpopmaropa nexoou 111;

V> — otknonenune nanpsxenusa Ha muHax PY 380 /220 B uexosou TII;

AU4 — noTeps HANPAKEHNUA B IIEXOBOU CETH (Hanpumep, B IMHHON maructpam LHIM);

V; — OTKIOHEHHWE HANPMKEHUA B CETH B TOUKE NPHUCOCHUHEHWUA HAMOO0JIEEC YIAIEHHOIO
3JIEKTPOIIPUEMHHKA.

B ycrmoBmsAx skCmioyaranuu BCE MOTPEOMTENM pacCUWUTHIBAIOT TpeOyeMble 3HAYeHuA Vo nnd
PEKUMOB MAKCUMATBEHBIX M MUHUMAJIBHBIX HATPY30K C YUETOM CBOUX CPEACTB PETYJIUPOBAHUA
Hanpsokenus. Ecau sHeprocHadskaronias OpraHu3aiiisa He BELACPKUBACT STH YHAYECHU S, TO K HEH
OPEIBABIIOTCA SKOHOMUYECKHE CAHKIMHU. [103TOMYy BEINTOJHEHME HACTOAMIEW Ia00paTOpHOU
padoTEI gmﬁ H 'L',@,Ia MCCIETOBAHNE OTKJIOHECHHH HANPSKEHUS B HOPOMBINUICHHOU

Ceprvch AAE KTPOCOTIEY ABPOBIFEVEO 00 AIEIIBIE PEIIEHUA TAHHOU 3a0a4i — pacueT TpeOyeMbIxX 3HaueHuH Vo
Snanengyrd PEIRAVIO B MAKCHMAAEABIX 1 MUHUMAaJIBHBIX HAr PY30K.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Toreps HanpsAxKeHNA B JIEMEHTE CETH C COMPOTUBIEHUEM Z=R+]X 1 TOKOM I=1— ]1
OmpenesroTes mo (popmyne

Ay _IRHX
Uy

Bce neoOxomumbie mapamMeTpsl SJIEMEHTOB MOIEIUPYEMOW CETH NpPUBENEHEI B Tadm.l, a
nmapameTpsl Tpancopmaropa 12 paccunrans! B 11.1.3.1. maboparopuoit padoter Nel.

3.3. 3aganuc)

3.3.1. IToaroroBuTte yCTAHOBKY K padore:

1) s m3mepenna HanpskeHus Ha mmHax 10 kB I'TIHT u 380/ 220 B nexosoit 111 B cyrounom
[UKJIE BPEMEHHU ITOIKIIOYUTE CAMOMUIIYIIME NPUOOPEI B COOTBETCTBUU CO CXEMOU PUC 2;

2) BKJIIOUUTH IMATAHUE YCTAHOBKU W TpaHcpopmarop T4, orkmrouuts 13, BKIIOYUTH
0000miennyro Harpy3ky Ha muHax 10 kB §;, Bkmouwts C]l, OTKIIOYWUTE KOHIEHCATOPHEIE
O0arapeun bK1, BK2, bK3 u ¢pumsrpokomnencupyroniee yecrpoicteo OKY;

3) mepeknrouarens anuang rpancgopmaropa 12 u nepexmarouarens [1bB Tpancdopmaropa T4
yCTAaHOBUTH B HYJIEBOE IMOIOKEHUE;

4) mepexrodaTens 3agaHus ypoBHA HanpsxkeHua B cetu 110 kB ycranoButs B momokenue,
YKA3aHHOE ITPEMOI0BATEIEM.

3.3.2. 3amyCTuTh YCTAHOBKY HaxkaTtueM KHOOKH «llyCk» u mOpOM3BECTH pPErUCTPALIIO
rpajukoB U (1) na muuax 10 kB I'TII] n na mmnax 380 /220 B nexosoiut TII va cyrounom nukie
BPEMEHH C IIOMONIBK cCaMOomMmIynmx npuoopos. IIpy HEBO3MOXKHOCTH HCIIOJIB30BATH
CaMOMUIIYIIXE MPUOOPEI MPOBECTU peructpanuto rpadpukos U (1) mo NIMTOBEIM MPUOOpaM.

3.3.3. O0paborare pe3yabTaThl U3MEPEHNU:

1) nocrpouts rpaduku V (¢) nms mun 10 kB I'THT n gma nmn 380/220 B nexoson TI1;

2) OOCTPOUTE THUCTOTPAMMEBEI OTKIOHEHWM HANPSKEHUS W BBIUMCIUTE WX CPETHUE
3HAUCHUA U JUCTIEPCUN.

3.3.4. Ilpoananu3upoBare MOJYYECHHBIE PE3ynAbTaThl. ONpenenuTs ONTUMAILHYIO CTYIIEHB
[1bB Tpancdopmaropa T4 u pazpaborars rpadpuk nepeknrouenus annamnd PITH tpancpopmaropa
T2. Ilpu 5TOM BO3MOKHOCTE PETYIHMPOBAHUA HANpsKeHUA ¢ nomonieto Kb B nannoi pabdore ne
YUUTEIBAT.

3.3.5. YCcTaHOBUTE MEPEKMIOYATENEM, PACTIONOKEHHBIM HA JMIIEBON MAHEIN, HEOOXOTUMYTO
crynens [IbB Tpancpopmaropa T4 u ma HabopHOM moOIE ¢ NOMOMIBIO IMEPEMBIYEK ITPOrPAMMY
nepekmoueHus anuamng PITH Tpanchopmaropa T2. Ilogkmountes M moaroToBuTs K padore
CaMOIAIIYTITUE TPUOO PEI.

3.3.6. 3anmyCTUTH YCTAHOBKY WU IMPOBECTH PETUCTPALMIO HAMPSAKEHUN HA CYTOYHOM IIMKIIE
anaiorngHo m.4.3.2.

3.3.7. O0paboraTs pe3yabTaTE U3MEPEHUN B COOTBETCTBUU C M.4.3.3. 11 OLIEHUTH COOTBETCTBUE
HanpspKeHud B mogemupyemon cetu tpedoBanmsam ['OCT [2].

3.3.8. 1o momyueHHbIM B myHKTE 4.3.7. pe3yapTaTaM MOCTPOUTE AJ1A PEKUMOB MAKCUMAIBHBIX
U MHUHMMAQIBHBIX HArpPy30K OUATPAMMBI OTKJIOHEHUH HANPSKEHUA I MOOEIUPYEMOH CETH
(anamornuno puc.4.1). Orxinonenusa Vi u V2 onpenenstoTcs mpu 5TOM SKCIIEPUMEHTAILHO, Vo —
pacueTHeiMITyTEM TI0 (popmyie (4.1). Tak xak Ha Mogem He npeacraBneHa uexonas cets 380/220

B (IIM Hna puc.5), To morepu B 51ou cetu (AUs) HE yIUTEIBAIOTCA U V3 HE OIEHUBAETCAL.

3.3.9. [Ipunsae maa mmH 380/220 B uexosoit TII gomyctuMeie 3Hauennsa oTka0HeHUH V *)5 don
=5%. V72 son =0, OMPENETNTh COOTBETCTBYIONIUE OTKIOHEHUA Vp, KOTOPEIE OMKHA 00€CIeunTh
YHEProCcHADKaromIas OpraHn3anysa Ha TUHUU pa3aena 0amaHcoBOM MPUHANICKHOCTH CETeH s
PEKUMOB MAKCHMYMa U MUHUMYMA HArpy30K.

[Tpunare Bpems makcumyma ¢ 8 1o 12 gacoB yrpa, Munumyma — ¢ 2 10 5 gacoB Houu. [Ipu
3TOM HEO0OXOOUMO IMOMHHUTB, YTO B PEAJIBHOM MNPAKTHKE pacuera TpeOyembix 3HadeHud Vo
HEOOX0aUM y4eT padOTEI KOMITEHCHUPYIOIIMX YCTPOMCTB, YTO B HACTOANIEH 1aboparopHoH padbore
HE MPOW3BOOUTCS I VIPONIEHWA €€ BBITOJHEHUS M €mIe B CBA3M C TE€M, 4TO BOHPOCH
KOMITEHCAIIMN PEAKTUBHEIX HAATPY30K PACCMATPUBAIOTCA B CIEAyIOMIeH 1adopaTopHOii padbore.

Copepxanue orueral3.3.10. Odopmute oTuer Mo madbopaTtopHON padOTE, KOTOPEIM TOJIKEH

- OKYMEHT MNOAnvcAaH
Cﬂﬂep}hﬂg POHHOW NOANWUCLIO »

Ceprucpukar:~ 2C000004 RIRNESHIIRR BikY oA Al 8dd oilieCICTOBAHIH, 5 _
Bnagenew; - LeGayxoePERVIBEATEIQHEH KN OTKIIOHEHUH HANIPAKEHUN B MOOEIMPYEMOU ceTH 1o m.4.3.3.;

- CYTOUHBIN Tpaduk nepeknrodenus anuamnd rpancdopmaropa 12;

Neicrurenen ¢ 19,08 2003 Y/IBTATEL TIO m.4.3.7, MOIy4EHHBIEC TOCIE PeATH3aI[Ud MEPOTTPUATHH;
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: Hanpsxenus mo n.4.3.8 u 4.3.9;
- BBEIBOJIEI ITO padoTe.
3.4. ITogrotoBka k pabdore
CamocroAaTensHas NOArOTOBKA K padOTE COCTOUT B CIEAYIOMIEM:

1) HOBTOPEHUE TEOPUTHIECKOTO Marepuana [ 1];
2) HOArOTOBKA K OTBETAM HA KOHTPOJIBHBIE BOMPOCHI;
3) pacduer moTreps HanpsxkeHud B TpaHcpopmarope 12 and peKUMOB MAKCHUMAIBHBIX U

MUHHUMAJIBHBIX HATPY30K, HEOOXO0AUMBIX i BeIMOJHEHU 1.4.3.8 1 4.3.9 3ananus.

3.5. KoHTpOomsHBEIE BOMTPOCHI

3.5.1. Kakue nomyCkaroTCs OTKJIOHEHUS HAINPSAKEHUA B MPOMBINUIEHHBIX SJIEKTPOCETAX IO
I'OCT 13109—97 1 nouemy?

3.5.2. Kak 3aBucur padoTa pasnuyHBIX SJEKTPONPUEMHUKOB OT BEIWUYMHBI HAMPAKEHUA B
ceru?

3.5.3. Kakue coocoObl yIYUIEHUS HAOPAKEHUA UCHOIMB3VIOTCI B MPOMBIIIIEHHBIX
3JIEKTPOCETAX U B CETAX SHEPTOCUCTEM?

3.5.4. IlocTpoHTe BEKTOPHYI AUArpaMMy TOKOB M HAIPSKEHMM IJA HMPOCTEUIIEH CETH C
conmporuBaeHuem R+jX ntoxkom [ -j I”.

3.5.5. Kakue nMeroTcs OIEHKN OTKIOHEHUH HANIPSAKEHNUA U KAK OHU BEIYUCIIAIOTCS !

4.4. JlaboparopHnas padora Ne 4

Tema 3anamusa ViccnenoBanue U peryJMpoBaHUE YPOBHEN HANPAKEHUS B
[IPOMBILLIIEHHBIX ATEKTPOCETX.

Ienw 3anamusn. [IprnoOpecTr HABBIKY BEIMMOJHEHHUA pACYeTa NIEKTPUIECKUX HATPY30K B

HIEKTPOYCTAHOBKAX HAMPsKeHUEM Beimie 1 kB MeTonoM ymopsagodeHHbIX TuarpaMm.
3HATH: TUITOBEIE NPOEKTHEHIE PEIIEHUA CUCTEM SJIEKTPOCHAOKEHNA 00 BEKTOB;
YMeTh: 000CHOBEIBATE BEIOOP MAPAMETPOB AJIEKTPOOOOPYIOBAHHUA CHCTEM HJIEKTPOCHAOKEHUA
00BEKTOB, YUIMTHIBAA TEXHUUECKUE OTPAHUY CHU A
Biagers: HaBeikamu cOOpa U aHaNM3a JAHHEBIX I HPOECKTUPOBAHUA CUCTEM DJIEKTPOCHAOKEHUS
0OBEKTOB.
Dopmupyemore komnemenyuu: I1K-5 T'0TOBHOCTEIO OmpenenaTe mapamerpel 000PyIOBAHUA
00BEKTOB MTPO(ECCUOHATIBHON OEATEIBHOCTH

Teopernueckasi yacTb
Uccnenoranue u peryImpoBaHnue YPOBHEH HANIPAKEHNUA B ITPOMBIIIIEHHEIX 3JIEKTPOCETIX
4.1. Llens paOboTEl
M3yuuTe METOOUKY OIIEHKH YPOBHEH HAMPSIKEHUA B CETH M CHOCOOBI MX YyAy4II€HHUs HA
CYTOUHOM UHTEPBAJIE BPEMEHH.
4.2. Beenenue
MNmetoTcst nBe OCHOBHBIE NPUUMHBEI, OOYCIAaBIMBAIONINE W3MEHUMBOCTL HAMPSKEHUS B
IEKTPUYECKUX CETAX: W3MEHUYMBOCTH HATPY30K, BBI3BIBAIONIAS W3MEHUYMBOCTHE IOTEPH
HANPSDKEHUA, U PETYIMPOBAHNE HAMPAKECHUS € LEABI0 MOAAEPKAHMS €r0 B 3aJaHHBIX IIPEIEIax.
YPpOBHH HANIPAKEHUA NPUHATO OLIEHHUBATH OTKJIOHEHWAMH HANPAKEHWA OT HOMHHAIBHOTO V
| 1], KOTOpBIE TaKk€ U3MEHUYUBEI BO BPEMEHH MO YKA3AHHEIM BEIIIE TPUIUHAM.
ObopynoBanue
Hannyqmum HanpsxeHUEM Ha 3aKUMaX DJJIEKTPONPHUEMHUKOB, C TOUKHM 3PEHUA TEXHUKO -
SKOHOMUUIECKOHN d3((pekTuBHOCTH UX padoTel, asiaerca U (1)=U,=const, T.e. V=0. Obecreunrs
TAKOW PEKUM HANPSKEHUS I BCEH MACCHl SJIEKTPONPHEMHHUKOB B CETH MPAKTUYECKH
HEBO3MOFHA Reepna V0. Tpuuem gem Gobnie BeTUUUHA V, TEM Xyke HAIpsKEHHE.
CeprucpklR:  ATOI043HPABIEED 5 HMEOETOM oA MCKIIOYEHUN, HAOpUMeEp, MiA Ccraado 3arpy:KEeHHOTO
BranenCH HY PONHOT0-9ASKTPOABPFATCII HAWIYYIINM ABACTCA HAIPAKCHUE, MEHbIIIEE HOMUHAILHOTO.
Bemmunna nomycrumerx 3naueHudl V mHopmupyercsa ['OCT [2] B nenom aas SIeKTPUIECKUX CETEH
NeicrevBeaABHCHEMOCTHL OF 38X HanpsukeHusa. HauOonee xectkue tpeboBanusa k BenuuuHe V B I'OCT
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MPEABABIAAIOTCSA, €CTECTBEHHO, K TEM CEeTAM, KOTOpPhIE MHUTAIOT OCHOBHYIO  MAaccCy
ynekTponpueMHukoB (cetu go 1000 B).

Taomra 4
JlomycTrMele 3HaUEHMA OTKJIOHEHNH HanpsikeHus no I'OCT 13109—97
Hanpsxenue JlommycTruMbIe 3HAUEHUA
CeTH
HOPM MAKCHM
ATLHEIC ATHHBIC
o 1 kB + 5% + 10%
6...20xB — +10%

35 kB # BrIIIIE _ _

s cereii manpsskenuem no 1000 B ¢ unrerpamsuoit BepostHocThio 0,95 momycTUMEL
OTKJIOHEHUA HANPsKeHUA + 5%, ¢ BepoaTHOCTRIO (0,05 momyCcTUMEL OONBIINE OTKJIIOHEHMS, HO OHH
HE TOMKHBI peBRImars + 10%.

OueHKy MAakCUMAaIbHBIX OTKJIOHEHWM HANPSKEHUSA OOBIUHO HNPOBOAAT I PEKUMOB
MAKCUMAIBEHEIX U MHUHUMAILHBEIX HATPY30K € ITOMOINIBIO IMOCTPOEHUA OUATPAMMEI OTKJIOHEHUH
HAIPSKEHUSA B CETH.

Jlna mogempyemMon CETH pacyeTHas cxema 1 quarpamma V nmokaszaHsel Ha puc. 6.

Ha stom pucynke:

Viyn — OTKIIOHEHUS HANPAKEHUA B LIEHTPE MUTAHUA;

A U; — noteps Hanpskennusa B Bo3aymnou auauu | 10 kB, nmuraromen rpancgopmarop I'IIII;

Vo — OTKJIOHEHME HANpAKEHWS HA JUHUM pasaena 0anaHCoBOM MNPWHAMIIEKHOCTH CETEHN
YHEProCHADKAIONIEN OPraHU3aIMH U CETEU MOTPEOUTENS SJIEKTPOSHEPT UH;

Vi — otkinonenue nanpspkenus Ha mmHax PY 10 kB T'TII;

A Uz — notepsa nanpsaxenus B Tpancopmarope I'TII;

E; — nobaBka nanpsaxenus tpancpopmaropa I'T1II;

AUz — noTeps HaANIpAK €HUA B KAOEIBEHOM TMHAY, muTaronied Tpancpopmarop 14 nexoroit T11;

E> — nobaBka nanpsxkenus Tpancpopmaropa nexosou 111;

V> — otknonenune nanpsxenusa Ha muHax PY 380 /220 B uexosou TII;

AUy — moreps HaNpAKEHUA B IIEXOBOH CEeTH (Hampumep, B mMHHON marucrpamm [HM);

V; — OTKIOHEHHE HANPIKEHUSA B CETH B TOUKE MNPUCOCAMHEHWUSA HAMOOIEE yAATEHHOIO
3JIEKTPOIIPUEMHHKA.

B yCcrmoBmsAX SKCmuyaranuu BCE IMOTPEOMTENHN pacCUWTHIBAIOT TPEOyemble 3HAadeHua Vo nid
PEKUMOB MAKCHUMATBEHBIX M MUHUMAILHBIX HATPY30K C YUETOM CBOMX CPEACTB PETYIMPOBAHUA
HanpsoxeHus. Eciau sHeprocHa0skaronias opraHu3aiys He BELASCPKUBAECT STH SHAYECHU S, TO K HEH
OPEIBABIAIOTCA SKOHOMUYECKHUE CAHKIMHU. [103TOMY BBITOTHEHHE HACTOSAMIEH 1a00PATOPHOM
pabOTEl OPUEHTUPOBAHO HA WCCIEOOBAHME OTKIOHEHWM HANPAKEHUA B HPOMEIILICHHOU
3JIEKTPOCETH, IPOBOJUMOE C IEIBI0 PEHICHUA JAHHOU 3aJauu — pacuer Tpedyembix 3HaueHuit Vo
I PEKUMOB MAKCUMAJIBHBIX H MUHUMAJIBEHBIX HATPY30K.

[Toreps HanpsAxKeHNA B JIEMEHTE CETH C COMPOTUBIEHUEM Z=R+]X 1 TOKOM I=1— ]1
OmpenesroTes mo (popmyne

AU = [R+I X 100%
Uy

Bce neoOxomumbie mapamMeTpsl AJIEMEHTOB MOIEIUPYEMOW CETH HpPUBENEHEI B Tabm.l, a
napamerpsl Tpancopmaropa 12 paccuuransl B 11.1.3.1. maboparopnou padorer Nel.

4.3 (zagaHuc)

4.3.1. IToaroroBuThs YCTAHOBKY K padore:

5) EnmfﬁmanpﬂmEHm Ha mmHax 10 kB I'TIIT u 380 / 220 B uexosoit TII B
Cepmnd SHTOHHANM IHE A BDEMER K5 11083 H0MTH CAMOTIHIIIY e MPHOOPBI B COOTBETCTBUU CO CXEMOIT puC

Bn a,u,en@,; llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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6) BKJIIOUWTh NUTAHWE YCTAHOBKU W Tpanchopmarop T4, orkmounts 13, BKIIOYUTH
0000mennyro Harpy3ky Ha muHax 10 kB §;, Bkmouurs C]l, OTKIFOYWUTE KOHIEHCATOPHEIE
0arapeun bK1, bK2, BK3 u ¢punsrpokomnencupyromniee ycrpocteo OKY;

7) nepexmouarens a"Hoam@  tpaHcopmaropa 12 u  mepekmouarens [IbB
Tpancopmaropa 14 yCTaHOBUTE B HYJIEBOE ITOJIOKEHUE;

NEPEKIOYATEN, 3a0aHus ypoBHA Hanpsaxenna B cetn 110 kB ycramoBure B
MOJIOKEHHUE, YKA3AHHOE ITPEMON0BATEIIEM.

4.3.2. 3amyCTuTh YCTAHOBKY Hax)artueM KHOOKH «llyCk» ¥ mnpoM3BECTH pErucTpanuio
rpaduxoB U (t) na mmuax 10 kB I'TIIT n na mmax 380 /220 B nexosoit TII va cyrounom nukie
BPEMEHH C TOMONIBI caMOmUmIynmx npudopoB. [Ipu HEBO3MOKHOCTH HCMNOJIB30BATH
CaMOMNUIIYIINE MPUOOPEI MPOBECTU perucrpanuto rpapukoB U (1) Mo NIMTOBEIM IPUOOpaM.

Conepxanune otuera4.3.3. O0paborars pe3yabTaTEl U3MEPEHUH:

3) nocrpouts rpaduku V (¢) nms mun 10 kB I'THT n pma nmna 380/220 B nexoson TI1;

4) HOCTPOUTHE THUCTOTPAMMEBEI OTKIOHEHUM HANPAKEHUS W BBIUMCIUTE MX CPETHUE
3HAUEHUA U OUCTIEPCUN.

4.3.4. Ilpoananu3upoBare MOJYYECHHBIE PE3yNAbTaThl. ONpenenuTs ONTUMAIBHYIO CTYIIEHB
[1bB Tpancdopmaropa T4 u pazpaborars rpadpuk nepeknrouenus annamnd PITH tpancpopmaropa
T2. Ilpu 5TOM BO3MOKHOCTE PETYIMPOBAHUA HANpsKeHUA ¢ nomonisio Kb B nannoi pabdore ne
YUUTEIBAT.

4.3.5. YCTaHOBUTE MEPEKITIOUATENIEM, PACIOIOKEHHEIM HA JIAIIEBOM MAHEIH, HEOOXOIMMYIO
crynens [IbB tpancopmaropa T4 u ma HabOpHOM MONE C NOMONIBEIO MEPEMBIYEK MPOTPAMMY
nepexmoueHus annamnd PITH Tpancpopmaropa T12. Ilogkmountes M moaroroBute K padore
CaMOTMAIIYTITUE TPUOO PEI.

4.3.6. 3anmyCTUTH YCTAHOBKY WU IMPOBECTH PETHUCTPALMIO HAMPIKEHUN HA CYTOUHOM IUKIIE
anayornyHo m.4.3.2.

4.3.7. O0paboTrars pe3yabTaTE U3MEPEHUI B COOTBETCTBUH C M1.4.3.3. 11 OI[EHUTEL COOTBETCTBUE
HANpsKEHUA B mogenupyemon cetu tpedosanuam ['OCT [2].

4.3.8. I1o moyueHHBIM B yHKTE 4.3.7. pe3yapTaTaM NOCTPOUTE AJIA PEKUMOB MAKCUMAIbHBIX
U MHUHMMAQIbHBIX HArpy30K OUArpAMMBl OTKJIOHEHUH HANPSKEHUA I MOOEIUPYEMOH CETH
(anamornuno puc.4.1). Orxinonenusa Vi u V2 onpenenstoTcs mpu 3TOM SKCIIEPUMEHTAIBLHO, Vo —
pacueTHeiMITyTEM 110 (popMmyIie (4.1). Tak kak Ha MoemM HE mpencraBiaeHa 1exoBas cets 380/22()

B (ILIM H=a puc.5), To norepu B 51ou cetu (AUy) HE yIUTEIBAIOTCA U V3 HE OLEHUBACTCAL.

4.3.9. [Ipunsae maa muH 380/220 B uexosoit TII gomyctumeie 3Hauenua oTkaoHeHud V )5 don
=5%. V75 son =0, OMPENEINTh COOTBETCTBYIONINE OTKIOHEHUA Vp, KOTOPEIE OMKHA 00ECIEeunTh
YHEProcHadk aNMIas OpraHu3anysa Ha JUHUH pa3aena 0amaHCcoBOM MPUHAINICKHOCTH CETeH s
PEKUMOB MAKCHMYyMa 1 MUHUMYMAa HArpy30K.

[Tpunsare Bpemsa makcumyma ¢ 8 no 12 gacos yrpa, munumyma — ¢ 2 10 5 gacoB Houu. [Ipu
3TOM HEO0OXOOUMO IIOMHHUTB, YTO B PEAJIBHOM HNPAKTHKE pacuera TpeOyembIx 3HaueHUH Vo
HEOOXO0OUM y4ET padOTHI KOMITEHCHUPYIOIIMX YCTPOMCTB, YTO B HACTOANIEN 1adoparopHoH padbore
HE MPOM3BOAUTCS I YIPOIIEHWA €€ BBITOJHEHHS U €IIE€ B CBA3H C TE€M, 4TO BOIPOCH
KOMIIEHCAIIMU PEAKTUBHBIX HAATPY30K PACCMATPUBAIOTCA B ClIEAyomen 1adboparopHon padore.

Conepicanue oTuera

4.3.10. Ogopmurs oruer mo madopaTopHOU pabOTE, KOTOPHIM JOJIKEH COIEPKATh:

- (POpPMYIMPOBKY 34144 UCCIIETOBAHNM;

- PE3YIBTATEI OLIEHKHU OTKJIOHEHWN HAIPAKEHUH B MOIEIUPYEMOM ceTH o 1m.4.3.3.;

- CYTOUHBIN rpaduk nepeknodenus anuamnd rpancdopmaropa 12;

- pe3ynbTaTel 0o .4.3.7, MOJIy4eHHBIE NOCIE PEATN3ALMN MEPOIIPHUATHH;

: Hanpsxenns mo n1.4.3.8 u 4.3.9;

. BEIBOJBI IO padoTe.

4.4. ITogroroBka k pabdore
CamocrosaTensHas MOArOTOBKA K pad0TE COCTOUT B CIAEAYIOMIEM:

4) MOBTOPEHUE TEOPUTHIECKOTO Marepuana [ 1];
5) HOArOTOBKA K OTBETAM HA KOHTPOJIBHBIE BOMPOCHI;
6) pacuer moTeps HANpsKEeHUA B TpaHchopmarope 12 mid pexuMOB MAKCUMAIBHEIX U

MUHUMAJIBHEBIX HATPY30K, HEOOXOAMMEIX 1A BeIMOJHEHUA 11.4.3.8 u 4.3.9 3ananus.

4.5, Ko Yeithocu

CepTi dJHHaT:d'E%Ol)E[I' G O EYERAK TG A, QTKAOHCHHUA HAMMPAXKCHHUA B MPOMBIIIJICHHEBIX 3JICKTPOCCTAX II0
Bnapen JE O Oi[‘eda',aéleg Qarsd AHeddOH @MY ?

4.5.2. Kak 3aBucur padoTa pazsnuuHBIX SIEKTPONPUEMHUKOB OT BEIMUMHBI HAMPAKEHUA B

ceTu’?
Nencteutenad: ¢ 19.08.2022 no 19.08.2023
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4.5.3. Kakue coocoObl yIyUlIEHUS HAOPAKEHUA MCIOJB3YIOTCA B MPOMBINUIEHHBIX
3JIEKTPOCETAX U B CETAX SHEPTOCUCTEM?

4.5.4. TlocTpouTe BEKTOPHYIO AUATPAMMY TOKOB M HAMPSKEHWM I MPOCTEUIIEH CETH C
conporusiaeHneM R+jX u toxom I -j P

4.5.5. Kakue nMeroTcs OLEHKN OTKJIOHEHUHN HANIPSAKEHUA U KAK OHU BEIYUCIIAIOTCA !

4.5. JIaboparopHuas padora Ne5

Tema 3anamusa VccieqoBanue moMeX IO SIEKTPOMUTAHUIO B IPOMEBIIIICHHEIX
SMEKTPOCETSAX.

Ienw 3anamusa. [TprnoOpecTr HABBIKM BEIMMOJHEHHUA pacdyeTa NIEKTPUIECKUX HATPY30K B
IEKTPOYCTAHOBKAX HANPMKEHUEM BhIIIE | KB METOI0M ynoOpAI04E€HHBIX IHATPAMM.

Teopernueckas gacts

Hccnenopanue moMex mo 3MEKTPONMUTAHUIO B IMPOMEBITIIEHHEIX 3JIEKTPOCETAX

5.1. Llens paboTel

HccnenoBanne mnpoBamOB HANPSKEHUSA B MNPOMBINUIEHHBIX JIEKTPOCETAX, ABJIAIONIUXCS
MOMEXAMH IT0 SJIEKTPONUTAHUIO I IU(PPOBBIX TEXHUIECKUX CPENCTB.

5.2. Beenenue

B I'OCT [2] ycTanOBAEHBEI HOBBIE MOKA3ATEIA KAUECTBA AIIEKTPOIHEPTHH, XAPAKTEPHU3 VIOTIIHE
KPAaTKOBPEMEHHBIE UCKAKEHUS HAMMPSKEHNA B CETH, BOZHUKAIONIME MMPU PA3TMIHBIX MEPEXOTHBIX
MpoLeccax. JTO BEI3BAHO TEM, 4YTO KPATKOBPEMEHHBIC MCKAXKEHMS HANPAKCHUS ABIAIOTCH
MOMEXAMH IO AJIEKTPOIMUTAHUIO B HAMOOJIBIIEH CTEMEHN A IA(PPOBBIX TEXHUYECKUX CPEACTB
(LUTC) [3]. Bce momexm mo NIEKTPONMUTAHUIO IMPUHATO AEIUTH HA JIBA BUOA: IJINTEIBHBIE
(OpOBAJLI ¥ BEIOPOCHI HAMPAKEHUA AIUTEILHOCTHIO OT €OQUHHI] MILIMCEKYHH OO0 HECKOJbKHX
CEKYHI) M MMITYJIBCHBIE — KOMMYTAIIMOHHBIE MEPEHANPAKEHNUA NIUTEIHHOCTBI0, HU3MEPAEMO
MIJUTUCEKYHAAMA U MUKPOCEK YHAAMH.

ObopynoBanue

B mannon maboparopuon paboTe UCCAERYIOTCA TOJBKO MPOBAJBI HAMPAKEHUS, O KOTOPBIX
I'OCT |2] ycranaBmBaer CIeayOnIue mapaMeTphL:

At — mmrensnocts IPOBAJIa HANPAKECHUS, C; AU — riyOnHa npopana HanpsaxeHus, %.

[IpyuHBEl BO3ZHUKHOBEHMs MPOBATOB HAMNPIKEHUA B JJIEKTPUYECKUX CETAX HPEONPUATHH
paccMmorpeHsl B pabore [3]. Bce MHOKECTBO 3TUX HNPUYMH MOKHO pa3gedTh HA OBA BHUIA.
[TepBEIi — MPOBAEI HANPSKEHUA KITPUXOIAIIAEY» U3 CETEH SHEPrOCHUCTEMBI, BTOPOU — HPOBAJIEI,
BBI3BIBAEMBIE SABJICHMAMHU B JIEKTPOCETAX NPEANPUATHA (IMMMKOBEIE HATPY3KH, ABAPUIHEBIE
NEPEKIIOYEHUS U OP).

Texnuka 0e3omacHoCTH

B maboparopHoi ycTaHOBKE CMOAETUPOBAHEI 00a YKA3aHHBIX BUAA MPOBAIOB. [Ipuuem mpoBai
BTOPOTO BHIA BBEI3BIBAETCA MUKOBOM HArpy3kou Ha cropone 0,4 kB nexosout TII u o0ycnoBnen
MOTEPEN HAMPAKEHNUS OT MUKOBOHM HATPY3KU HA conpoTusBieHuu Tpanchopmaropa 10/0,4 kB.

B nmaboparopuoit padboTe HEOOXOAUMO C MOMOMIBIO0 AMEKTPOHHTO OCHMIIIOTrpada onmpenemmTh
BpEM ITPOBAIOB HANPKECHWA, X IIYOMHY M AJUTENBHOCTE, 4 TAKKE Cpeau 3a(pMKCUPOBAHHBIX

MPOBAJIOB BEIAEIUTH ITPOBAIIEI IEPBOTO U BTOPOTO BUA. [ myOuHa AU MPOBAJIOB BTOPOT0 BUIA
MOJKET OBITh YMEHBIIEHA TIPHU MapaIensHou padbore Tpancgopmaropa T3 u T4.
5.3. (3amanuc)

5.3.1. Bxmtouuts nuranme madopaTOpHOTO CTEHOA, BKJIIOYWUTE HATPY3KY S, orxmounTs

Tpancopmarop 13. OcraneHBIE 3ME€MEHTEI MHEMOCXEMBI MOTYT OBITE B JFOOOM COCTOSHHMHU
(BKIIOYWEHO WM BBEIKIIOYEHO). lloakmrounTe SHeKTpOHHBIM OCHLIorpad OoiIs KOHTPOILA
Hanpsmxenua Ha mmHax 0,4 kB nexosou TII (puc.2). Hacrpouts ocimmiorpad takum odpazom,
gTOOBI MOKHO OBLIO OLIEHUTH TNIYOMHY M JIIUTENBHOCTE MPOBAJIA HAOMIOOAEMOrO HA SKpPAHE
HaHpHmeﬁ@ﬂYMEHT MOAMMNCAH
5.3.2 sjamTyor b MONAaEOBK Y HakatrneMm KHOOKHU « [Tyck» u, BHMMarensHo HaOmonas Ha SKpane
Cepvd ORIIREAOPPARIABEZP PROCHEAVEMBINOHATTPsKEHMEM, 3a()UKCUPOBATh NPBAILI HANPAKEHU S (BpEMI,
Snanen Ty QU Y, MEHEEHEY! ™ [IpoananusupoBaTe pe3yILTATEl HAOMIONCHWIA, BEIABHB CPCIH
3a(pUKCUPOBAHHEBIX MMPOBAIOB TE€, KOTOPHEIE BRI3BAHBI MUKOBOM HArpy3kou B cetu 0,4 kB nexoBoi
Neictenteddu: ¢ 19.08.2022 no 19.08.2023
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5.3.3. Bxmouuts tpancpopmarop 13 na mapannensnyio padbory ¢ tpanchopmaropom 14 u
MOBTOPUTH SKCHEPUMEHT B COOTBETCTBUU C IM.5.3.2. OLEHUTHh CTENEHb YMEHBIIEHUS TTyOWHBI
MPOBATIOB HAMPSKEHUA, 00YCIOBIEHHBIX MMKOBOM HATpYy3ko# B cetu 0,4 kB.

Copepxanue oTuera

5.3.4. Oopmurs oTgeT 11O 1A0OPATOPHOU PAdOTE, KOTOPBINA JOIKEH CONEPKATh:

- (pOpMYyIMPOBKY 3a1a4u 1a00PATOPHOTO UCCIENOBAHU,

- pe3ynpTaTel HA0mo AeHu 1Mo 11.5.3.2 1 5.3.3 B (popme TaOMMIIEI € YKA3aHUEM BPEMEHHU
MOCAIKH, €€ UTUTENBHOCTH U TIIYOUHEI, 4 TAKKE BUAA (IEPBEIM U BTOPOM);

- BEIBOJIBI ITO padoTe.

5.4. IloaroroBka k pabore

CamocroATensHas MOATOTOBKA K padOTe COCTOUT B U3YUEHUN TEOPETUIECKOTO MATEPHAIA IO
nureparype |3] 1 B MOATOTOBKE OTBETOB HA KOHTPOIBHEIE BOITPOCHL.
5.5. KoHTpOIBHEIE BONTPOCHI

5.5.1. KakoBBI mpUYMHEI MPOBATIOB HAMIPSKEHNS B IPOMBIIIEHHBIX AIEKTPOCETAX !
5.5.2. Ommmre MexaHnisM BO34eUCTBUS MpoBanoB Hanpskenus Ha L[ TC.

5.5.3. Kakumu myrsamu MOKHO o0ecrieunTs yeronunBoCTh L[ TC k mpoBanam nanpsxenus?
5.5.4. Kakue HopMBI Ha npoBasisl Hanpsxenus yeranosiensl B OCT 13109-97 [2]?

5.Yuebno-meToquieckoe 1 HH(POPMAITMOHHOE 00ECTIEUEHNE TUCIIATIITNHEI

5.1 IlepeueHr OCHOBHOM M JOONOIHUTEILHOW JTUTEPATYPEL, HEOOXOAUMOU I OCBOECHUSA
U CIUILTHHEI

1. I'yixos H. I1., OnexoBckuit B. 4., [Tapmrouenko [[. A. CucTeMsl 2€KTPOCHAOKEHUS:
yueOHuk/ I'yixos H. I1. , OnexoBckuit B. . |, [Tapmrouenko J. A. HoBocubupck: HI'TY, 2015.—
262 c. Pexum mocryna: http://biblioclub.ru/index.php?page=book_view_red&book_1d=438343

2. Cokonora, E.M. Dnekrpuueckoe 1 3JIEKTPOMEXAHUUECKOE 000 pyIOBAHUE.
OO0menpoMBINIIEHHBIE MEXAHU3MEL U OBITOBAs TexHUKA : yueOHuk/E. M. Cokomnosa. - 9-e 3.,
ucop.-M.: Akagemus, 2014. - 224 c.

3. CvupHOB, 0. A. ®uU3nuecKue 0CHOBEI AIEKTPOTEXHUKH : yued, mocodue / FO.A. CMupHOB,
C,B. Cokomnog, E.B. Turos. - 2-e u3a., ucnp. - CIIO. : Jlans, 2013. - 560 c. - (Yuebnuku a1 By-
30B. CnenmaneHas aureparypa). - budmiorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4. Axumona, H. A. MoHTax, TEXHUUECKAA SKCILIYaTalud U PEMOHT SIEKTPUIECKOTO U
YIEKTPOMEXaHUIECKOro obopynoBanus : yueOHuk / H.A. Akumosa, H.®. Korenenen, H.H.

Centropuxud ; non pen. H.®@. Korenenna. - 10—e uza., ucop. - M. : Akanemus, 2013. - 304 c. -
[Tpun.: c. 284-295. - bubmorp.. c. 296.

5.2.1lepeuenr  yueOHO-METOOMYECKOTO  OOECHEUEHMS  CAMOCTOSTENIBHOM  PAaOOTHI
00ydJarommxcs mo JTUCHUILIINHE
1. Meropnueckne pekOMEHIAIMHA I ITOATOTOBKH K ITPAKTHUYECKUM 3aHATHAM.
2. Merognueckne peKOMEHIAIMH IT0 OPTAHW3AINN CAMOCTOATENBHON pabOTEI CTYJEHTOB.
3. Meroanueckiie peKOMEHIAIMH MO BRIMTOJIHEHUIO KOHTPOJIBHON PaOOTHI.
4. Meroanueckne peKOMEHIAIMH MO BBIMIOJHEHHUIO 1a00paTOpPHBIX PadoT.

5.3.11epeuens pecypcoB HH(OPMALIUOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu MuTepHer,
HeOOXOOUMBIX UIA OCBOEHHA OUCIAILUIAHBI
1. http://www.biblioclub.ru -OBC "YuuBepcurerckas 0udmoreka onmaia"
2. http://www.iprbookshop.ru/ - nekrporno- dmbmmoreunas cucrema [PRbooks
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MUWHUCTEPCTBO HA VKU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EIEPALIUU
OEJ/IEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHUE BBICHIET'O OBPA3OBAHUWA
«CEBEPO-KABKA3CKHNI ®EJEPAJIBHBI YHUBEPCUTET»

[Taturopckuit uncTUTYT ((prmuan) CKOY

MeToan4yeckne YKa3aHUA
MO BBIMOJHEHUIO KOHTPOIBEHOU PaOOTEI
no mucimmmnae « JJIEKTPOCHABXEHWE» pns cryneHToB HampaBieHus NOATOTOBKHU
/CIenIaAILHOCTH
13.03.02 DnekrposHepreTuka U SJIEKTpOTEXHUKA, [lepenaua n pacnpenenenme 1eKTPUIECKON
SHEPIUU B CUCTEMAX JJIEKTPOCHAOKEHHA
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Copepxanue

No Crp
IT/T1

Beenenue
1. [lens v 3anaun n3ydeHUs TUCHUILTUHEI

OopmympoBKa 3a7aHUS U €€ 00BEM

OO0mume TpeboBaHMA K HAMMCAHUIO U O(popMiIeHNIO padOTEL
Pekomenmanmy no BEIMOIHEHWIO 3a0aHUsA

[Inan-rpaduk BeIOHEHN 3a1aHUA

Kpurepuu onieHuBanusa padoTEI

[Topagok 3anturer padOTEHL

YueOHOo-MeTO IMIeCKOe 1 HH(POPMAITMOHHOE 00€CIEUYEHNUE U CLU IUTUHEL

© 0 N 0 Wk WD

 —

[lepeuenr OCHOBHOM MW OOMOJHUTENBRHOW JIATEPATYPBI, HEOOXOOUMOU JIJIA

OCBOEHUS QU CIUILINHEI

8.2 llepeuenr y4eOHO-METOIUYECKOTO OOECHEYEeHUS CAMOCTOATENBHOU pPaOOTEI
00yUaronmxcs M0 TUCHUTLINHE

8.3 Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh HTEpHET,

HEOOXOIUMBIX 1A OCBOSHWA OUCIIATLINHEI
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Beenenune

Kourpomenas pabora co3maér ONTUMaIbHBEIE OUOAKTUYECKHE  YCIOBUA A
NEATEIEHOCTHOTO OCBOECHUS CTYNEHTAMH COIEPKAHUA U METOJOJIOTUA U3y9a€MOW U CLUILINHEI
«dnexrpocHa0)eHnue». KoHTpoapueie padOTEI OTPOBOAATCA C LEABI BEIPA0OTKN NPAKTUYECKUX
YMEHUM ¥ TPUOOPETEHUS HABBIKOB B PENICHUHU 3a71ad, OTPAOOTKN YHOPAKHEHUM, BBIMTOTHEHUH
gEePTEKEN, MPOU3BOACTBE PACUETOB M T.II.

[lenpro KOHTPONBHBEIX padoOT sABIAECTCA (POPMHUPOBAHME TIPAKTHUECKUX YMEHUU —
OpO(PECCHOHANBHEIX (BBIMOJHATE ONPEIEAEHHBIE OEUCTBUA, ONEpanud, HEOOXOOUMEIE B
OOCIEOYIOMIEM B TPO(PECCMOHATBHON JAEATEILHOCTH) WM YUeOHBIX, HEOOXOOUMEBIX B
MOCIHEAYIOMIEH YUeOHOU AEATENRHOCTH MO O0mienpo(eCCHOHATBHBIM M MPO(eCcCHOHATEHBIM
OUCHHATLIINHAM.

bubmuorpapuuecknii COMCOK COAEPKUT CBEAEHUA O COPABOYHOM JMTEPATYPE U
OOIMOJHATEILHEIX U31aHUAX, HEOOXOIMMBIX U1 YTIyOJIE€HHOTO U3YUEHUS OTAEILHBIX BOIIPOCOB.
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1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

1. HEJ]I:. H 3aJ1a49H OCBOCHHHA THCIHHILIHHLI

Lleas OUCIUIIINHEL ABISICTC

- (pOpMUPOBAHNE Y CTYACHTOB CUCTEMATHUECKUX 3HAHUH MO BOMPOCAM MPOEKTUPOBAHUSA U
HKCILTYyaTAIMd KOMILUIEKCHBIX CHUCTEM 3JIEKTPOCHAOKEHUS TOPOIOB U MPOMBINILIEHHEBIX ITPET -
MPUATHH.

3amagaMu TUCIUILTAHEL ABJIICTCS:

- OMPEAEATE BETUUNHEI PACUETHBIX HATPY30K,

- IPOEKTUPOBATH HA BAPUAHTHON OCHOBE CXEMEBI WIEKTPOCHAOKEHMS TPOMBITILIEHHBIX
OPEIOPUATHN U TOPOJIOB;

- PACCUMTHIBATE MAPAMETPBI PEKUMA CETH M ONPEACIECHUEM MOKA3aTENEH KAaueCTBA AIEK-
TPOSHEPTHHU B €€ PACUETHBIX y3JIaX.

IlepeyeHb INIAHHPYEMBIX pe3y/IbTATOB 00Y4YeHHS 110 JUCIHILIHHE, COOTHECEHHBIX €
IVIAHUPYEMbIMH Pe3y/IbTATAMH O0CBOeHHS 00pa3oBaTe/IbHOM IPOrpaMMbI

[Inanupyembie pe3yabTaTEI
00yueHus Mo IUCIUILTHHE

Kox, popmynupoBka Konx, popmynupoBka (MOIymIO),
KOMITETCHIINHT WHINKATOpa XapaKTEPH3 VIOMINE STAIEL
(popMupOBaAHUA

KOMITETEHIIUH, MHIUKATOPOB

3HAET OCHOBEI CUCTEM
NEKTPOCHAOKEHNUA TOPOIOB,
NPOMBILLIEHHEIX,
OPEITPUATUHN 1
TPAHCIIOPTHBIX CHCTEM;
CXEMEI 1 OCHOBHOE
MEKTPOTEXHUYIECKOE U
KOMMYTAI[HOHHOE
000pynoBaHuE MOACTAHIINMI
CHCTEM HIEKTPOCHADKEHMA.
YMmeer pacCuMTHIBATE U
BEIOMPATE SITEMEHTEL, 4 TAKKE
OIPENENATE ONTHMAILHEBIE
pPEKUMEBI padOTEI CUCTEM
MEKTPOCHADKEHUA
MPOMEILLIEHHEIX
OPEINPUATHI, TOPOIOB U
TPAHCIIOPTHEIX CUCTEM KaK B
IPOLECCE UX Pa3pabOTKH U
CO3aHMsA, TAK B MPOLIECCE UX
9K CIUTyaTaIH.

W/1-1nk.1 Bemonnsaer coop u
[IK-1 Crmoco0Oen yuactBoBare | dHAJIH3 JAHHBIX I

B IIPOCKTHPOBAHHH CHUCTEM [IPOCKTHPOBAHHA CHCTEM
SIIEKTPOCHAOK CHH A 3JIEKTPOCHAOKEHU

Bnaneer meTonukamm
pacyeToB mapaMeTpoB U

Hﬂ-zn}{-l BHﬁHpaET THTIOBBIC PEKNMOB paﬁﬂTH

[IPOEKTHEIE PEIIEHNUS CUCTEM

MEKTPOOOOPYTOBAHUS
OOKYMEHT NnoanncCAH QHEI{TpﬂCH ﬂﬁ JAHCHITA
ANEKTPOHHOW NOAMUCHIO CHCTCM EHEI{TPD CHﬂﬁ AHCHHA
Ceptvdukar: 2C0000043E9ABBB952205E7BAS0006000Q0043E Dﬁ’BEKTH.
Bn a,u,llﬂ'ElI_ﬂ:rEﬁay XOEd | aT6HAa AJTERCAanpoBHa
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2. @opmynupoeka 3a0ana u ee 00vem

3AJIAHUE Ne 1

TEMA: Pacuer aneKTpU4eCcKUX HArPY30K B AJIEKTPOYCTAHOBKAX HAMPSIKEHUEM 10 U BBIIIE
1 kB MeTomoM ynmopsaIod4eHHBIX quarpaMm

Kparkue teopernueckue cpemenus. PacuernHas Harpy3ka mo IOMYCTUMOMY HArpeBy
IpPEACTABIIET COOOM Takyr VYCIOBHYIO [JIMTENBHYIO HEW3MEHHYIO HAarpyskKy, KOTOpas
SKBUBAJIEHTHA OKHUIAEMON W3MEHAIOMIEHCS HATPY3KEe MO HAUOOJIEE TIKEIOMY TEIIIOBOMY
BO3JICHCTBUIO: MAKCUMAJILHON TEMIIEPATYPE HArpeBa MPOBOJHMKA UM TEILUIOBOMY M3HOCY €r0
W30IALNN.

B cooreerctBunm ¢ PTM 36.18.32.4-92 pacuernas akTUBHAA MOMNIHOCTH  TPYIIIEI
3JIEKTPONPHUEMHHUKOB (KOJIMUECTBO AMEKTPONPUEMHHKOB B TpyMIie 00Iee 0 THOTO) HA HATTPAKEHUH
no 1 kB onpenenaercsa mo BEIpaKEHUIO

Pp =szknipﬂi
1 , (1.1)

rae Kp — koa( punimenT pacueTHoN HATPY3KH.
['pynmoBo# k03(pUIIMEHT MCTTOTE30BAHUS

Zkﬂfpm

1
=
Zpﬂi . (1.2)

3nauenue Kp 3aBucur or 3(Pp(PEKTUBHOTO 4UCHA SJIEKTPONMPUEMHHUKOB (N3), TPYIIOBOTO
kod3(puienta ncnons3oBanus (Ku), a Ttakxke OT MOCTOAHHOM BPEMEHU HATpEBA CETH, A
KOTOPOM PACCUUTEHIBAIOTCS WIEKTPUUECKHE HArpy3ku. B MeToauke pacyera MpUHATE CIEIYIONIHE

I'y =10 Mun

K

3HAYEHUA ITOCTOAHHOM BpeMeHu Harpesa (10): — UIA CETEH HAIMPIKEHUEM 10
| kB, mutaroniux pacopenenmTensHBIE IMHOMPOBO LI, TYHKTEI, COOPKH, TIATHL. 3HaueHu Kp mms

y 1. Iy=254
3TUX CeTel mpuHumarotcs mo tabn. 1.1; ~ 0 Sh 711 MAarUCTPAILHBIX HMIMHOMIPOBOAOB U
IIEXOBBIX TpaHcpopMaropos. 3HaueHus Kp nima 3Tux cerer mpuHUMaroTes mo tadm. 1.2.

DM PEKTUBHOE YN CI0 SMEKTPONPUEMHHUKOB N — 3TO TAKOE YUCIO O THOPOIHBIX MO PEKUMY
pabOTEI AAEKTPONMPUEMHHUKOB OJIMHAKOBOW MOIIHOCTH, KOTOPOE O0YCIaBIMBAET TE K€ 3HAYECHUA

pacueTHOM HArpy3Ku, 49TO MW TpylnOa pa3IM4HBIX OO MONIHOCTH M PEXUMYy padoTH
5JIEKTPOIPUEMHHUKOB. BemnuamHa ns Onpenensercs mo BeIPaxK eHUIO:

o _pe)
’ 2
2P (1.3)
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Tadbmma 1.1

3HaueHusa KOA(P(PUIIMEHTOB pACYETHON HATPY3KH Kp W1 MUTAIONIMX CETEH HAMPAKEHUEM
no 1 kB nng nocTosHHOM BpeEMEHU HArPEBA

Ty =10 MuH
. Koaspdument ncnons3oBanna 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 | 1,1 1.0 1,0 1.0 1.0 1,0 1.0 1.0 1,0
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3nauenusa kKod(puumentoB pacuetHon Harpy3zkun Kp na mmuax HH nexoBsx
TpanchopMaToOpOB U IJIsI MATUCTPATBHBIX ITUHOIT

DOBONOB HampsxeHnem 1o 1 kB

Tadmima 1.2

Kos(ppuuent ncnonp3oBanns Ku
o 0.1 0.15 0.2 0.3 0.4 0.5 0.6 0,7m
bonee
1 8.00 1533 |4.00 |2.67 2.00 1.60 1.33 1.14
2 5.01 344 | 2,69 1.9 1,52 1.24 111 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 0.98 096 094 093
6-8 1.2 1.0 096 1095 |094 1093 ]092 |0091
9-10 1.1 097 |091 0.9 0.9 0.9 0.9 0.9
10-25 |0.8 0.8 0.8 085 |0.85 085 0.9 0.9
25-50 1075 075 1075 1075 |05 0.8 085 085
Boree 50 | 0.65 |0.65 065 |07 0.7 075 |0.8 0.8

B ciyuasx, korga pacueTHas MOMIHOCTE Pp, BeraucaeHHas no Beipaxenuto (1.1), okaxercs
MEHBIIIE HOMUHAILHON HAMOO0Iee MOTIHOTO MIEKTPONMPHEMHHUKA (PH.MAKC), CIEAYET NPUHUMATH

Pp = p]—I.MHI{C*

Pacuernas peakTMBHAA MOIIHOCTE ONPENEIAETCA CACAYIOIIMM 00pa3omM:
- I TUATAIONINX CeTeHd (OUTAIOMIMNE PACOHPENEIUTENBHBIE MIMHOMPOBOABI, ITYHKTHI,
COOPKM, NIUTHI) B 3aBUCUMOCTH OT 3HAUYECHUS NH:

n. <10

npu 2

Q, =11) ki Pul8 9,
I : (1.4)
I 10

Q, = kapnﬁg ®i
‘ ; (1.5)

- U1 MAaruCTPaIbHBIX MIMHOIPOBOAOB M HA IIMHAX LEXOBBIX TPaHCPOPMATOPHBIX
HOACTAHIMI, 4 TAKKE IIPH OMPEIEICHUN PEAKTUBHON MOMIHOCTH B LIEIOM IO 11€XY, KOPITYCY:

0, =K, 2 kyiPuitg @,
‘ ; (1.6)

rae tgei — ko3P pUMeHT peakTUBHOW MOITHOCTH 1-TO AJIEKTPOITPUEMHHUKA, MIPUHUMAEMBIH
mo Tabm. 1.3 mo 3HaueHUIo COS(.
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Tadmma 1.3

Kos(ppuimenTs! HCIMONIE30BAHAA U MOIITHO CTH HEKOTO PBIX
MEXAHW3MOB U AIaparoB

O THOBPEMEHHO padOTArOMIUE SMEKTPOABUTATEIN JAHHOTO MPUBOIA.

Jlng osnekrpogBurareneu ¢

HOMWHA&JIbHAS MOIIHOCTE MPUBOIUTCA K AuTensHOMY pexumy (IIB=100 %).
[Ipn Bxmrouennn onpunodaznoro Il wa (asznoe HanpsKEHWE OH YUUTHEIBACTCA Kak
YKBUBAIECHTHEIN Tpex (pazneiit I HOMUHATEHO MOTIIHOCTEIO

onuo0 haztE L PAPR"

CepTudukar:

Py =3Puo. 4w =30

Koshdurmenrs
ONEKTPONPUEMHHUKHA WUCIIOJIL30BAHN | MOIIHOCTH
a, (ku) (cosQ)
I. Merannopexynie CTaHKHA MEIKOCEPUITHOTO 0,12 -0.14 04-0,5
OPOU3BOACTBA, MEJIKUE TOKAPHEIE, CTPOTAIBHEIE,
non0OexHsIe, (Ppe3EPHBIE, CBEPAWILHBIE, KAPYCETBHEIE,
TOYWJIBHEIE U JP.
2. To xe npu kpynmHOCEpUITHOM OPONU3BOICTBE 0.16 0.5-0.6
3.  To xe npu TsKETOM peKUME pabOTHI: 0,17 0,65
IITAMIIOBOYHEIE MTPECCHI, ABTOMATEL, PEBOILBEPHEIE,
00mmpouHsIe, 3y00(ppe3epHBIE, 4 TAKKE KPYITHEIE
TOKAPHBIE, CTPOTANBHEIE, (Ppe3epHbIe, KAPYCENBHBIE,
pPaCTOYHBIE CTAHKH
4.  To xe ¢ ocobo Taxempim pexumoMm padoter: mpusoner |0,2 - 0,24 0,65
MOJIOTOB, KOBOYHEIX MAIIIMH, BOJOYWILHEIX CTAHKOB,
OYMCTUTENLHBIX OapabaHoB 1 ap.
5. MuoroummHuge s HBIE ABTOMATEI 0.2 0.6
6.  Kpausl mocToBeI€, rpen epHEIE, KpaH-0amKu, 0,15-0,35 0.5
TeJIb (Peprl, MM (PTH
7. BenTunaropsl, canutapHo-rurneHndeckas seHruraus | 0,65 — 0.8 0.8
8. Hacocel, KOMITPECCO PRI, IBUTATENE-T €HEPATO PEI 0.7 0.85
9.  Caapounsre Tpanc(hopMaTopsl OyroBou snekrpocsapku | 0,2 0.4
10. Ileun compoTHUBIECHUSA, CYIINILHBIE MKAQEL, 0.75-0.8 1.0
HATPEBATENBHBIE MPHOOPEI
11. HWuayknuOHHEBIE €YU HU3KOU YACTOTEI . 0.35
12.  HNHOyKUMOHHEBIE MEYN BEICOKOM UYACTOTEI . 0.65-0.8
13.  DneBaTopsl, TPAHCIOPTEPEL, KOHBEUEPEI 0.4 — 0,55 0.75
14.  JlyroBmie CTaleNJIaBUILHEIE NEUN 0.5-0.75 0.8-0.9
15. T'aneBannueckue yCTaHOBKH 04 -0,5 0.6 -0.8
[Ipu onpenenenum pH A8 MHOTOABUTATENBHBIX MPWUBOJOB VYUWUTHIBAIOTCS BCE

MOBTOPHO-KPATKOBPEMEHHBIM  PEKUMOM  pabOTEI  HX

(1.7)

r7I€ PH.0, (H.0 — AKTUBHAS U PEAKTUBHAA MONIHOCTH ogHO(aznoro JII.
[Tpn Bkmouennu omno(asznoro Ol Ha mMHENHOE HANPAMKEHHE OH YYWUTBIBAETCA KAk
FKBUBAJEHTHRIH D11 HOMHHAIEHON MOITHOCTBIO

Pu=vV3Puor @u=V3quo

(1.8)

[Ipn wamuuvm rpynoer omnodaszneix JII, koropeie pacnpenenensl mo (azam ¢
HEPAaBHOMEPHAETh FynHgeABBIIIE 15 % 10 OTHOIIEHMIO K OOmIEM MOMHOCTH (Tpex(pasHBIX H

4

ETBAS00

40000043

2C0000043E9ABBBO9522 - -
Bnaﬂeng;pynﬂga;;ggg{&l@}m@ pQE,IQH KC CYMMAPHOH HOMHUHAJIBHOW MOITHOCTEIO.
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B ciyuae mpeBeImeHMA YKA3aHHOW HEPABHOMEPHOCTH HOMHMHAJIBHAA MOIIHOCTE
YKBUBAJIEHTHOU rpymsl Tpexdaszneix 11 mpuHumaercs papHoi TPOMHOMY 3HAUEHUIO MOIITHOCTH
HauboIEe 3arpyKEHHOM (Pa3HI.

K pacueTHOM akTMBHOM M PEAKTUBHOM MOMIHOCTH CUJIOBBEIX DIl Hampsaxenuem mo 1 kB
OOJLKHEI OBITE IMPU HEOOXOAMMOCTH HOOABICHEI PACUETHBIE OCBETUTENIBHBIE HATPY3KH Pp.o u

Qp.o.

3HAYEHNE TOKOBOW PACYETHOW HATPY3KH, IO KOTOPOU BBIOMPAETCA CEYEHUE JIUHUH IO
OOIMyCTUMOMY HArPEBY, OMPENEAETCSA MO BEIPAKEHUIO:

SP
I, =
J3U,

(1.9)

S :\/P2+Q2
roe P P P _ monnas pacuerHas MONTHOCTE y371a HATPY3KH, KB-A.

[Tprmep. HeoOxomumo onpenemmTs paCuETHYIO ANEKTPUIECKYIO HATPY3KY yIaCTKa (11exa)
1 XAPAKTEPHBIX Y3J0B CETH - IBYX CWIOBEIX pacnpenenurensHbix mkagos (LIP1 w [IP2). B
Tabn. 1.4 B COOTBETCTBMM C BAPUAHTOM 34JAHUA YKA3aHEI HOMEpA AIEKTPOINPHEMHHUKOB
(moTpedurenen), koropeie 3armuransl oT [IP1 u HIP2. B rpagax 4 u 5 tabminsl nmpuBeneHsl
pacyeTHEIE AKTHUBHAA M PEaKTHBHAA HArpy3ku ocBenieHusa. B Ttabmn. 1.5 maerca kparkas
XAPAKTEPUCTUKA MOTpEONTENEN (HAMMEHOBAHNE, YCTAHOBIEHHAA MOMIHOCTH) y9aCTKa I€XA.

Jlng wumrocTpauuM pacueTHbIE HATPY3KHW ONPENENEHB MO HCXOAHBIM OaHHBIM (-T0
BapuanTta tadbn. 1.4; 1.5). Pacuer narpy3ku BeimosHeH B Bune tadminel 1.6. B mepsoit rpagde
YKa3bIBAIOTCS HAMMEHOBaHUA ceTeBhIX y310B (LIIP1, P2, ocBeruTensnad Harpyska) u HoMmepa
OI1 n3 Tabmunier 1.4 B COOTBETCTBUM C BAPUAHTOM 3aJaHU A, YKA3AHHEIM IIPEINO ABATEIEM.

AOKYMEHT MNOANMCAH
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Mcxonusie naHnHbIe

Tadmma 1.4

o Pacuernas ocBeTUTEILHAL
Homepa norpeOurenent, mpucoeqUHEHHBIX K
Home CHJIOBOMY IIIKA HArpy3ka
p My mKady
BapuaHTa
[IIP1 [1P2 Pp0, kBt Qp0, kBap

0 1-3, 11,12, 101 71-75 3.5 0.5
| I111-115 101-106 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 .
7 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 01, 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

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudmkar: 2C0000043E9ABBBO52205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023

52



Tadmma 1.5
Mcxomaeie nanHabeie

Howmepa VY cranoBieHHAA MOIIHOCTE H "
o AMNMEHOBAHUE TTOTpEOUTENEN
noTpeduTenen €IMHUYHOT0 noTpeduTessa, KBt
1-10 7 Tokapusie cranku
11-20 3 CBEepIMILHBIE CTAHKHT
21-30 2.5 Tounnenoe o0oOpynoBanue
31-40 10.5 [HITaMIOBOYHEIE TPECCEI
41-50 14 CTporajapHBIE CTAHKU
51-60 8.5 PeBopBEpHEIE CTAHKH
61-70 2.8 ImioBansHEIE CTAHKN
71-80 4.5 DpezepHbI€ CTAHKH
81-90 3.5 [Tean compoTuBIeHN
91-100 4 xB-A CapodHbIe TPAHCHOPMATOPEI
101-110 5 Hacocsr
111-120 1.5 Bentunsaropet

B rpade 2 mpuBomarca mammenoBanua OIl w3 tabmauer 1.5 B COOTBETCTBHMH C HX
HOMEPAMH.

B rpage 3 - komruectBo JI1 onMHAKOBOM MOTIITHOCTH

B rpage 4 - HomMmuHanBHAA YCTAHOBIEHHAS MONIHOCTE OHOTO (€anHMYHOTO) JI1.

B rpade 5 - cymmapHas HOMAHATLHAA MOMIHOCTE.

B rpadax 6, 7 u 8 3amiceBaroTCsa cipaBodYHbIE TaHHbIe 3 Tabn. 1.3. B urorosou crpoke

KH — ZkaH
2. Py ).

B rpage 6 yKka3pIBAETCA 3HAYECHUE TPYHITIOBOT0 KO3()(pUIIEeHTa NCITOIE30BAHMA (
o0 = Ocn _ 2. kuP 18P
P Y k.p .

B rpage 7 tgo ( CM HEH )y B rpade 8 COOTBETCTBYIONIUM €MY COS(.

B rpadax 9 u 10 - coorBercrBenno 3Hauenua kupu u kupntg(p B UTOTOBBEIX CTpOKax
IPUBOIATCS CYMMBI 3TUX 3HAYEHHUH.

B rpadgax 11, 12, 13, 14, 15, 16 3anomaarorcs TOIEKO UTOTOBBIE CTPOKHU. B rpade 11
3HaueHue, Beraucinennoe no 1.3. B rpade 12 ykaseiBarorcsa 3Hau€HUA, NpUHATEIE O Ta0I. 1.1 nmm

1.2.

B rpadax 13, 14, 15, 16 3naueHus, BEIUMCIEHHBIE COOTBETCTBEHHO MO BRIPAKEHUAM 1.1;
1l 4wm 1.5 uwmm 1.6;1.9.

3AJIAHHUE Ne 1.1

[To ucxomueiM manuHeiM Tabn. 1.4 u 1.5 B COOTBETCTBMM € BAPUAHTOM, 3aJAHHBIM
MpEnoaaBaTeyieM, ONPENeTuTsh PACUETHYI0 HArpy3Ky MOPOW3BOJCTBEHHOTO YYaCTKa, CHJIOBBIX
mkagos IP1 u IIIP2. Pacuers BeimomHnuTe B (popme Tadm. 1.6.

AOKYMEHT MNOANMCAH
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Taomma 1.6.
Jlanusie 11d pacyera S3IeKTPUIECKUX HATPY30K

Ol

. Kosdurme S PpexTuBHO v
5 = HomuuansHas Q HT e o Pacuernas <
;' Q) - MOTITHOCTB, KBT E = PEAKTUBHOU gucio JI1 E 2 MOIITHOCTB é
=ik = = T MOIITHO CTH . 5 = A =
o 5 Haunmenosanue o 5 S o £ 2 5 =
S OnHOT | 00mIas & & » )1 T . 3 < E
o I oIl = = v, _ (2 Py = = "
5 o E oOIl, | Pu=np | § & o . g | = 5 5 B E | E ol = B
= 3  |pr |m 28 | 3| ® Pl SE | ES|EE 3| B
E : 5| ¢ 2 | £ & g
o o =P -]
7 a, =

| 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
[1TP
1-3 Toxapusiit 3 7 21 0,14 0.5 1.L73 1294 | 5.0
11,12 CTAHOK 3 6 0,13 0.5 2 0,78 | 1.35
101 CBepmIbHBIN | 5 5 0,7 0,85 | 1.75 | 1 2.17

CTAHOK 2 3.5

Hacoc 0.62
Hrtoro mo HIP1 32 0,23 0,65 | 1.18 | 7.22 | 852 |5 1.65 11.9 1937 | 15.1 | 229
[1TP2
71-75 ®dpesepHbIi 5 4.5 22.5 0,12 0.5 1,73 | 2.7 4,68

CTAHOK 2
Hrtoro mo HIP2 22.5 0,12 0.5 1,73 | 2.7 468 |5 2.54 6,86 | 5,15 | 858 | 13.0

2
OcBeruTenpHasd HATPy3Ka
WToro nmo yuacrtky 54.5 0.18 0.6 .33 {992 | 13,2 | 10 1.5 18,7 | 14,5 | 23.6 | 35,9
6 2 8
[IOKYMEHT NOANUCAH

ANEKTPOHHOW NOONUCHLIO
Ceptudmkar:. 2C0000043E9ABBB952205E7BAS00060000043E
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3AJTAHUE Ne 2

TEMA: 3amura 5JIeKTPHUECKUX CETEN U AJIEKTPONPUEMHUKOB HATIPSAKEHUEM 10 1 U BBITIIE
1 kB

Kpartkue Teopernueckue cBeneHusa. OCHOBHBIMHM BUIAMHM 3AMIUT SJIEKTPHUECKUX CETEH U
5JIEKTPOIIPUEMHHUKOB HAINPKEHUEM 100 | kB ABIAOTCA 3amMTEI OT NEPETPY3KHM U TOKOB
KOpoTkoro 3ameikanusa (K3). 3ammra ot TokoB K3 pmomkHa OCYHMIECTBIATHCA OIS BCEX
3JIEKTPUUECKHUX CETEH U HIEKTPONPHEMHHUKOB.

B kauecrBe ammaparoB 3amUTHEI MPUMEHAIOTCA ABTOMATHYECKUE BBEIKIIOUATENN U
MPEIOX PAHUTEIH.

Jlnd 3anmTe SAEKTPOABUTATENEN OT NEPETPY3KU U OT TOKOB, BOZHUKAIONIUX MPU 00OpPEIBE
OTHOU U3 (pa3, IPUMEHAIOTCA TAKKE TETUIOBBIE PEIE MATHUTHBIX ITYCKATEIEH.

Bri0op ammaparoB 3amiurel (MIPEOOXPAHUTENCH, dBTOMATOB) BBIMOJHACTCA C YUETOM
CIEIYIOMIUX OCHOBHBIX TPEOOBAHUN:

HomuHAMBHEI TOK U HATIPSDKEHUE AMMapara 3aniuThl TOIKHB COOTBETCTBOBATH
pPacueTHOMY [UIMTEIBHOMY TOKY M HANPSKEHUIO NIEKTPUYECKOH 1IEITH.

HomuHaneHbBIE TOKA PaCHENUTENEN ABTOMATHYECKUX BBIKITIOUATENEH U IUIABKUX
BCTABOK ITPEOOXPAHUTENIECH HEOOXOOUMO BRIOMPATE IO BO3MOYKHOCTH MEHBIIMMH IIO
OIATEIBHBIM PACYETHEIM TOKAM C OKPYIJIEHHMEM 10 Omixaumero OOJbIiero
CTAHAAPTHOTO 3HAUECHUSL.

Anmaparsl 3alIUTHEL HE JOMKHBI OTKJIIOYATh YCTAHOBKY IPH KPATKOBPEMEHHBIX
MEPETPY3KAX, BOZHUKAINIUX B YCIOBUAX HOPMAIBHOU pabOTHEI, HATPUMED, OPHU MyCKax
3JIEKTPOIBUT ATENEU.

Bpemsa geucTBUA anmmaparoB 3aliuT JOKHO OBITE MO BO3MOKHOCTH MEHBUIINM M
nomkHA OBITH o0ecnedeHa CENEeKTUBHOCTE (M30MPATENbHOCTE) MEUCTBUSA 3AIIUTHL IIPH
MOCJIEIOBATEIHFHOM PACIIOJIOKEHUH ANIAPATOB 3AMIUT B 3JIEKTPHUECKOH LIETH.

Tok 3anmTHOrO anmapara (HOMHMHAJIBHBIM TOK ILIABKON BCTABKM, HOMWUHAILHBIN
TOK WM TOK Cpa0aTeIBAHWA PACLEINUTE aBTOMATA) MOJIKEH OBITH COTJIACOBAH C
TOMYCTUMEBIM TOKOM 3aNIUIIAEMOTO TPOBOTHUKA.

AnmapaTtsl 3aniMTEl JOJKHBEI 0OECITEYMBATE HANEKHOE OTKIIOUYEHHE B KOHIIE
3aMIMMIIAEMOr0 ydacTka AOByx- U Tpex(asznex K3 mpum Bcex Bumax pexuma padOTEI
HEUTPAIM CETEH, a Takxke onHOo(pa3HbX K3 B CETAX C riIyx03a3€MIEHHON HEUTPATIBIO.
Hanexnoe orkmrouenue TokoB K3 B ceru Hanpsxennem 1o 1 kB obecrieunBaercs B Tom

I

Ciydae, €CIM OTHOMIEHWE HauMEHbIEro onHodasznoro pacuerHoro toka K3 (7K3) Kk
HOMUHQJIBHOMY TOKY TIUIABKOM BCTaBKkM mnpenoxpanurens (ImBcr) wm  pacuenurens
ABTOMATHYECKOTO BEIKIOUATENA (IH.p), nMeroniero 00parHo3aBUCHMYIO OT TOKA XAPAKTEPUCTHKY
Oyzer He meHee 3, a BO B3PBIBOOIIACHEIX 30HAX COOTBETCTBEHHO:

o sy Ta g

IH.BET II-Ip * (21)

[Tpu 3ammre cerell AaBTOMATHYECKMMM  BBIKIIOYATEIAMH, WMEOMIMMH  TOJBKO
3JIEKTPOMATHUTHBIN PACHENMUTEND (OTCEUKY), OJs ABTOMATOB C HOMHMHAIBHBIM TOKOM 10 100 A
KpaTrHOCTh TOKAa K3 OTHOCHMTENREHO YCTAaBKM TOKA MTHOBEHHOTrO cpadareiBanus (Icp.p) momxHa
ObrITE HEe MeHee 1.4, a m1a apTOMAaTOB ¢ HOMHHAJIBLHEIM TOKOM Oomee 100 A — He menee 1.25.

OnHako, B CeTAX, 3alIMIIAEMBIX TONBKO OT TOKOB K3 (He TpeOyromimx 3amuTel OT
Heperpyz%ﬁ@ﬂ%ﬁﬂgm{em APOTHKEHHBIX CETEH, NOMYCKAETCS HE BEINOIHATH PACUETHOM

I DBE APHOCTIPAHIEG K3 k Tokam 3amMTHEIX amrapaTroB, ecM 00eCIedeHo COorIacOBaHNE
Ceprudics cr ::n:m 9ARSS 5E7BAS00060000043¢
Bna,u,eneu I/Epélamga 111 Hﬁiﬁﬂg CTUMBIM TOKOM 3aIMILIAEMOTO MPOBO JHUKA.

[lefAcTeuTENeH: C 19%5%&2@%@&1[%_%{[3&31{“}{ BCTABOK IIPCIOXPAHUTCIICH
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HoMuHaneHEI TOK IUIABKOM BCTABKU HOPEAOXPAHUTENA OIPENEHAETCA 10 BEIMUYHHE
OIUTEIBFHOTO pacueTHoro Toka (Ip):

=
ll—I.BC’T — lp ’ (22)
H M0 YCJIIOBHIO MEPCTPY30K IMMKOBBIMH TOKaAMH
IH.BCT :—}In/aﬁ (2.3)

rae In — muKOBBIA (MAKCUMAIbHBIN KPATK OBPEMEHHBIH ) TOK;
0. — KO3(P(PUIMEHT KPATKOBPEMEHHOH TEIIOBOU MEPETPY3KH;

@ = 2"5 — IJIA JIETKUX ITYCKOB C JIMTENBHOCTBIO IyCKA A0 5 C, & TAKKE IMPU PEIKUX
MyCKax (HACOCHI, BEHTUIIATOPBI, CTAHKU U T.I.) ¥ TIPU 3aNIATE MATUCTPAIIH;

a=2_ 171 TSDKEBIX YCIIOBUM ITYCKA, 4 TAKAKE OPU JacCTeIX (Oomee 15 pa3 B wac) myckax
KpaHbL, IPOOIIKH, IIEHTPH U T.I.);
p p papyTH

a =106 — IUI OTBETCTBEHHBIX JJIEKTPONPUEMHHUKOB.

[Ipn BRIOOpE mnpemoxpanHuTens Aad OOUHOYHOTO DSIEKTPONPHEMHHKA B KadecTBe Ip
MPUHUMAETCA €r0 HOMUHAJIBHBIN TOK 1H, 4 B Ka4ecTBe Im — myCKOBOM TOK IMYCK.

JIng miHuil, OUTAIONMX TPYOINY SJIEKTPONPUEMHUKOB, MAKCUMAILHBIM MHUKOBBIH TOK
ONPENEIACTCA:

Iy =Ly +1. 04

1

roe  "YF — myCKOBOM TOK DJIEKTPONPHEMHHKA HITH TPYIITE O JHOBPEMEHHO BKJIFOYa€MBIX
YIEKTPOTIPHEMHHUKOB, ITPH MTYCK€ KOTOPBIX KPATKOBPEMEHHBIH TOK JINHMH JI0CTUTAeT HAN 00 b IIeH
BEJTMIUHBI;

/

P — mnTensHEIN pacueTHBIN TOK, OTIPEAEIIeMbIil 0e3 yuera paboduero Toka myCKaeMBbIX
5JIEKTPOIIPUEMHHKOB.
[Tpn OTCYTCTBHMM TAHHBEIX O KOJIMYECTBE OJHOBPEMEHHO MYCKAEMBIX 3JIEKTPOIPHEMHHKOB
MUKOBBIN TOK JITHUM MOKET OBITH OmpenenceH no (popmymne:

I + (1, = Ky )

mik — lmmax ? (2.5)
rae In.max — HauOOJIb NN MYCKOBOU TOK IEKTPONMPHEMHHUKA TPYIIIHL;
Ip — pacueTHBIN TO HATPEBY TOK TPYIIILI AJIEKTPOTPHUEMHHUKOB,;
IHII — HOMUHAJILHBIA TOK SJEKTPOIMIPHEMHHKA C HAUOOIBIINM MyCKOBBIM TOKOM;
ku — k03(hpUITUEHT UCTTOTE30BAHM S AJIEKTPONPUEMHUKA C HANOOJIb MM ITYCKOBEIM TOKOM.
HomMuHaneHBIN TOK IIABKOM BCTABKHU MPEOOXPAHUTENA, 3aMIMIIAIONIET0 OTBETBICHHUE K
CBAPOYHOMY aNIapary, BEIOMpAeTCa n3 COOTHOMIEHUS:

I...>12-i 1B 26

b

r7I€ IHC — HOMUHAIBHBIA TOK CBAPOYHOTO AMIApara Py MaCIOPTHOM MPOI0TIKUTENIBHOCTH
sriaroucHus (I11B).

Jlomyckaerca IH.BCT o cBapOYHOro anmapara NPUHUMATE PABHBIM JOMYCTUMOMY TOKY
MPOBOIA, MATAIOMIEr0 CBAPOYHBIH arrmapar.

BriOpanneie mnnaBKue BCTABKM JOJDKHEI  O0ECIIEUMBATE TAKKE CENEKTUBHOCTH
(m30uparensHOCTE) cpadareiBaHusa. JTO 3HAYWUT, uTO npu K3 HAa kakOM-mm0O0 ydacTke CeTu
OOJKHA MEPErOpPeTh IaBKasg BCTABKA MPETOXPAHUTENA TOJIBKO 3TOTO MOBPEKIECHHOTO YIaCTKA.
B o0mem cnydae 3ammTa CYMTAETCA CEJIEKTUBHOM, KOTAa XAPAKTEPUCTHUKH CpadaThIBAHUA
aTIIapaTOR oRAI TR IOGHIEI0BATEIEHO PACIIOJIIOKEHHBIX B LEMM C Y4E€TOM 30H pasOpoca

como P St e S

Braneney  ILe6 BIEERIBAIAEQ, PA3HMIIA BO BPEMEHHN CpadaTRIBaHMA IUIABKUX BCTABOK C pocTOM TOKa K3
1 B oOnmactu Oompmmx TOKOB K3 ymeHbIIaeTcs, a Takxke TOT (PAKTOp, 4TO ¢ MHOTOKPATHBIM

NeiiersMOBTORGHECM, IUKJIQB, HATPEBA BPEMsI CPAOATEIBAHIA MPEIOXPAHUTEIS BEICHICH CTYIICHH MOJKET

56



YMEHBIIATHCA IJI1 00ECIEeUeHMA CEJIEKTHUBHOCTH CpalaTeIBAHUA KaXKIbBIM IMPENOXPAHUTEIb Ha
cxeme cetn mo Mepe npubmmxenna k M1 nomken nMeTs miaBkyroo BCTABKY HE MEHEE, UEM HA JIBE
CTYIIEHHW BBILIE, YEM ITPEABLAYIIUH.

[Tpumep. Paccuurars TOK M BEIOpATH ILUTABKUM MPENOXPAHWUTEND UL 3ANIATHL JTUHHUH, 10

KOTOPOH MUTAETCS SIEKTPONPHUEMHHK (JIEKTPOABUTATENR ) CO CIEIYIONIUMU JAHHEIMU:

p, =18,5kBt; cosp, =0,82; 1, =87 %;U, =380 B‘

Pemenue. Onpenensem AMUTENLHBINA PACIETHRIN TOK JIMHUU:

[ =i =——Pu = 18,5 =39,6 A
P J3U . cosp.n.  1,73-0,380-0,82-0,87
I =i, I _396.7-2772A.
[TyckoBoii TOK: L,

>
[To nrmrensHOMY TOKY Lyper 2 39,6 A.
[To kparkOBpEMEHHOMY TOKY C YIETOM YCIOBUH MyCKa

R I—" 2 277,2 >110,9 A.
' o 2,5
Bribupaem npenoxpanurens [TH2-250 ¢ IH-BCT =120 A.
JAJAHHUE Ne 2.1

Paccuurare TOKM OSIEKTPONPUEMHUKOB M BEIOPATH IMJIABKME HNPENOXPAHUTEIN B

pacnpeneMTeIbHOM mKa(Py, CxemMa KOTOPEIX NPUBEAeHA HA puc. 2. 1.

FU

FU2 FU3 FU4

0,0 .0.0

Puc. 2.1. Cxema pacnpenemmrensHON CETH

.0

Taomima 2.1
Mcxonusie naHnHbIe

ip. EIIST 512% E;T E;T E;T EET cos@l |[cosp2 [cosp3 [cospd [cospS [cospb |Kc

1 [196[1731(3,7 [43 |11.0]93 (07 Jo6 Joe o6 |08 |08 0.8

2 [18.1 14073 |25 16021008 (07 [0,7 Jo6 [o8 07 |08

3 B3 enaad 7.8 [59 (o6 o8 [07 Jos [o8 (07 0.5
copmctfur 24opogaskpeRobPeOETH 023 (45 (0.7 |08 |08 0.8 |07 |09 [0.85
. mzﬁ?f“ﬁ“%f?‘ﬂ%ﬁs 145(280/08 |06 |06 |06 |08 |07 |0.85
o le a0 [135]72 [3.0 [98 [193]07 Jo7 Joo Jos [o8 [o8 08
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7 175192 13,0 |22 (7.3 |84 [0,6 0.6 0,7 0,6 0,8 0,7 0.8
8 3.5 |7, |53 12,3 [6,1 [19,5]0.8 0.7 0,8 0,7 0,6 0,6 0.8
9 84 21,3175 14,0 (14,6 |34 |0,7 0.6 0,8 0,8 0,6 0,7 0,8
10 |11,6 25,3 13,6 [0,7519,3 |22 |08 0.7 0,7 0,8 0,6 0,6 0,85
11T (103 116,1 |74 (3,1 [49 (95 0,7 0.7 0,8 0,6 0,6 0,8 0.85
12 |17,1163 10,75 (0,7515,7 (204 10,8 0.6 0,6 0,6 0,7 0,7 0.85
13 140 193 |28 (1,7 [17.1|14,0]0,7 0.8 0,6 0,7 0,8 0,6 0.8
14 128 (73 |4,1 (08 |193 (6,5 |0,8 0.6 0,6 0,6 0,8 0,8 0.8
15 |145 (14,5 110,0 (4,1 7,5 [2,8 0,7 0,8 0,8 0,8 0,7 0,8 0,8

2.2. BeiOop aBTOMAarnueCKux BEIKITIOYATENEN
HomunaneHBIE TOKM ABTOMATHUYECKOTO BBIKIIOYATENIS M PACHEHUTENS BEIOMPAIOT IO
OIUTETEHOMY PACUETHOMY TOKY JTUHHU:

I?}I

H.a —

]
Hp P (2.8)
Toxk cpabareBanus (0TCEUKH) SMEKTPOMATHUTHOTO WM KOMOMHUPOBAHHOTO PACHETTUTENS
(Icp.p) mpoBepsaercsa mo MUKOBOMY TOKY JTUHHM Imuk:

(2.7)

[, =>1,251
— )
Cp.p l'[I«*II{.} (29)
Tox cpabarsBanmsa pacuenuTens yCTAHABIMBACTCA W3TOTOBUTEIEM B 3aBUCHMOCTH OT
! Hp
[ =K1
cpp T THp
roe Ko — KPAaTHOCTh TOKA OTCEYKH.
C yuerom (2.9) pacueTrHOE€ 3HAYEHME KPATHOCTH TOKA OTCEUYKU OMPEIEIAETCA 10
BBIPAKEHHUIO:
125 Iy
Ko 2 ;
Hp (2.10)
CenekTUBHOCTE CpabaTBIBAHUS —MOCAEOOBATENRHO BKIIOUEHHBIX  ABTOMATHUECKUX

BBEIKJTIOUATENEN 00eCcnmeunBaeTca B TEX CIy4dasX, KOrAa WX 3allUTHBIE XAPAKTEPUCTUKU HE
nepecekarorca. [Ipu OTCyTCTBUM 3aIMTHBEIX XAPAKTEPUCTUK KAXKIBIM ABTOMAT HA CXEME CETH 10
mepe npubmmnxenus k UII gomken mmers HOMUHATBEHBIN TOK PACUEINTENS HE MEHEE, 4eM Ha
CTYIIEHB BBITIE, €M MPEABL Y.

[Tpumep. Paccuurars TOK 1 BEIOpATh ABTOMATUUECKHUN BBIKJIFOUATEND /A 3aIUTHL OT
NEePErPy3KU U TOKOB KOPOTKOTO 3aMBIKAHUSA. DIEKTPONMMPUEMHUKOM SBJIAETCS ACUMHXPOHHBIN

I s

IBUTATEE MOTTHOCTEIO 11 kBT, = 0"87; Ty = 87’5%; [H

Pemenue. Onpenensem IUTEILHEIA PACIETHEIN TOK

Y S a— = -2 A

J3Ucosp-n  1,73-0,38-0,87 -0,875

KYMEHT MNMOANACAH
Qﬂfﬂﬂﬂ]m}{ TOK paCHCIIHUTECIA U3 YCIIOBUA.

043E &9 aﬂﬂﬁﬂﬂﬂﬂﬂd JE

feiicreutenen: ¢ 19 BTONMATIVETRIN BRIKITIOUATEND ceprun BA 51-25 ¢ H a
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YceramasamuBaeM HEBO3MOIKHOCTE CpﬂﬁﬂTBl’BﬂHHﬂ dBTOMATHYCCKOTO BBIKIHOUATCIIA IIPH
ITYCKE:

lopp 2125 Iy

Ha snexkrpomMarHMTHOM pacuenuresne TOK TporaHnus ycraHoBiaeH Ha |0Iu.p, 3nauur

»=250 A

MakcuManbHEIN KPATKOBPEMEHHBIN TOK

I =1 =22-75=165A

[y, 21251, =1,25-165=200,3 A 250 A >206,3 A

Iy,

3AJIAHHUE Ne 2.2

Paccuntats TOKHM SIEKTPONMPUEMHUKOB M BHIOPATh ABTOMATHMYECKUE BBIKIIOUATEIA B
pacnpenemurensnoM mkady cepun [1P8501 (puc. 3.2).

| oF

TQFI TQF? T Q%
R N A

nOrC 1O RO O RO

Puc. 2.2. Cxema pacnpenemTensHON CEeTH

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Mcxomaeie nanHabeie

Tadbmima 2.2

0 P1 |P2 |P3 |P4 |P5 |P6 |[cosopl|cose2|cosep3|cospd|coss |cospb |Ke
Bap. |kBt |kBt |kBr |kBt (kBT |[kBT
| 16,1 143 (7.3 2.2 |121.31]19,2 |[0.8 0.8 0.6 0.6 0.6 0.8 0.85
2 3.8 114.012.7 (4.0 118.513.0 [0.6 0.6 0.6 0.6 0.8 0.8 0.8
3 1251103175 |1.1 5.2 |40 |0.6 0.8 0.8 0.8 0.8 0.6 0.85
4 1.9 7.3 (0,73 10,73 1193122 |0.8 0.6 0.6 0.7 0.8 0.6 0.8
5 190 (7.5 4.0 2.2 [|13.0]55 (0.7 0.6 0.7 0.8 0.8 0.7 0.85
6 42 123,1 (2.0 120 (49 |91 |08 0.6 0.6 0.6 0.8 0.7 0.85
7 133 (12.012.2 |1.1 |49 |85 |06 0.7 0.7 0.7 0.8 0.6 0.8
8 10,0 (7.8 2.7 10,75 3.8 2,2 |0.8 0.6 0.6 0.6 0.8 0.8 0.8
9 23.013.0 |83 (0.3 4.8 [11.0]0.7 0.8 0.8 0.8 0.7 0.8 0.8
10 03 110.013.2 (0,7515.,5 |185]0.6 0.7 0.8 0.8 0.7 0.6 0.8
11 73 (13517.5 (3.0 |13.01]2.2 0.8 0.7 0.7 0.8 0.6 0.8 0.85
12 14517.5 13.0 10,75 (3.5 (18,3 0.7 0.6 0.6 0.6 0.8 0.7 0.85
13 10,2 18,5 (4.0 (10,9 |18.0 (3,7 0.7 0.6 0,7 0.8 0.8 0.7 0.85
14 84 12,6 17.7 3.0 185 (7.3 [0.7 0.8 0.7 0,9 0.8 0.6 0.8
15 158 (11.0 4.8 2.2 3.9 19,6 [0.8 0.7 0.6 0.6 0.6 0.8 0.85

3. Obuue mpedoeanusa K HANUCAHUIY U O opMIaeHUIO padon bl

OcHoenble mpedoganus K pabome

[Tpu Bemomnenuu u ogopmenun kourponsHON MO0 ['OCTy nHamo yuuteiBare oOmme
TpeOOBaHNA, KOTOPBIE NPEIBABIAIOTCA K padoTe:

— CTYIEHT JOJDKEH NMPUAEPKHUBATHCS 3aJaHHON TEMATHKH;

— 3AIPENIEHO MEHATH TEMY CAMOCTOATENIBHO Oe3 00pameHns K NpernogaBaTelno;

— pu 0popMIeHUN padOTEI HYKHO YUUTHIBATE HOPMEL U ['OCTEI;

— KOHTPOJIbHAS BEITOIHACTCA HA OCHOBAHWM HE MEHEE CEMM HMCTOYHHKOB, BEIOPAHHBIX
ABTOPOM,

— pabora nomkHa OBITH ABTOPCKOM, B HEN TOJIKHBI CONEPKATHCA COOCTBEHHBIE BEIBOIEI
CTYIEHTA,;

— TEKCT KOHTPOJBHOM JOMKEH UMETh 00BEM HE MEHEE 7 THUCTOB.

Odropmnenue no 'OCTy mexkcma KoHmpoibHOU

Korpma pabora BeinnoyiHEeHA, €€ HEOOXOANMO IMIPUBECTH B COOTBET CTBYIOIIWH BUI COTJIACHO

. AOKYMEHT MOANUCAH
I"OCTaMgE TpoHHOM NoanMcsio

Ceprudmkar:  2C0000043E9ABBBI52205E 7BASQ0060000043E
mﬂﬁﬁ,gg&;@mm@ﬂ&@ﬁupamT B Word wm gpyrom TeKCTOBOM PEmakTOpe ¢ aHATOTHYHEIM

() YHKIIMOHAIIOM;
Nencteutened: ¢ 19.08.2022 no 19.08.2023

Bnaneneu:
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— rpu HAbope HYKHO UCnoakr30Barte WpuPt Times New Roman;

— MHTEPBAJI MEKAY CTPOK — ITOJIYTOPHEIH;

— pazmep mpudra — 14;

— TEKCT BEIPABHUBAETCS 110 [N PHHE;

— B TEKCTE JAENAI0T KPACHBIE CTPOKHU C OTCTYHNOM B 12,5 mm;

— HMKHEE Y BEPXHEE MOJIA CTPAHUIIBI JOIKHBI UMETE OTCTYI B 20 MM;

— cneBa orcryn cocrapiaeT 30 MM, cpaBa — 15 mw;

— KOHTPOJIBHAA BCETAa HYMEPYETCS C MEPBOr0 JMCTA, HO HA TUTYJILHOM JIMCTE HOMEDP HE
CTABAT;

— HOMEP CTPAaHUIBI B pad0OTE BCErAa BEICTABIIETCS B BEPXHEM IIPABOM YIITY,

— 3aroJ0BKA PabOTEI 0 OPMIAAIOTCA KUPHBIM MPUPTOM;

— B KOHIIE 3ar0JIOBKOB TOUKA HE MPEAYCMOT PEHA;

— 3ar0JIOBKUA HAOMPAIOTCA MMPOMUCHEIMHU OyKBAMU;

— BCE ITYHKTHI U pa3aensl B padoTe OOMmKHEL OBITE TPOHYMEPOBAHEI apA0CKUMHU [TAPPAMU;

— HA3BAHWSA PA3€EJI0B PA3MEMIAIOTCA MMOCEPENUHE CTPOKH, MOAPA3AEIIBl — C JIEBOTO Kpasd;

— paboTa pacmeuarsIBaeTCA B MPUHTEPE HA TUCTax A4,

— TCKCT JOJIKCH pacmoaarareCAa TOJIBKO Ha G,I[Hﬂﬁ CTOPOHEC JTHCTA.

Paboma umeem maxyw cmpykmypy:

. TuTyIBHEIN TUCT;

2. OrmaBneHue U BBEICHHE,

3. OCHOBHOM TEKCT U PACUET KOHTPOJIBHOM;

4. 3axmounTensHas 4acTb padOTHI;

5. Ilepedyens nCMOIBE30BAHHON TUTEPATYPHL U UCT OUHUKOB;

6. JlomoHeEHUA U TPUITO KEHUA.

Ecmu B pabote eCcTh NpuIoKeHus, 0 HUX HA0 YIIOMHUHATEL B OTJIABICHHM.

CChrIIKM HyMEpyIOTCA apadckumu mudpamMi, OpHU STOM YUUTHEIBAIOT CTPYKTYPY PaOOTHI

(pa3zgesnsl 1 moapa3Iensl).

4. Pexomenoauuu no 6blnoJHEeHUIO 3A0AHUA

Ykazanue k pewienuio saoauu Nel

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Tpumep. Paccunrate TOK 1 BEIOpaTs ABTOMATHUECKHUI BEIKJIFOUATENE 715 3ANIUTEL OT
MEPErpy3KH U TOKOB KOPOTKOTO 3aMBIKAHUS . JIEKTPONPUEMHUKOM SBJIAETCSA ACHHX POHHBIN

I

IT

IBUTATEH, MOTITHOCTEIO 11 kBT, COS P, = 0"87; e = 87’5%; 4
Pemenne. Onpenenaem OIUTEILHBIA PACIETHEIN TOK
. P 11
IP :IH = =
J3Ucosp-n  1,73-0,38-0,87 -0,875

Br10epeM HOMUHAIBHBIN TOK PACIENTUTEISA U3 YCIOBHUSL:

{ ?IPEZZA

2

H

=22 A

Hp =

ABTOMATMUECKNH BEIKIOUATENs cepun BA 51-25 ¢ "Ha o , HP *
YcraHaBnMBaeM HEBO3MOJKHOCTE CpabdATBIBAHWA ABTOMATUUYECKOTO BEIKIHOYATENS NPHU

MyCKEe:

lopp 21251y

Ha osnekrpomMarHMTHOM pacuenurene TOK TporaHua ycranoBiaeH Ha 10In.p, 3Hauut
Iy =250 A

MakcuManbHEIN KPATKOBPEMEHHBIA TOK

I =1 =22-75=165A.

o, 21251, =1,25-165=200,3A 250 A > 206,3 A

5. Ilnau-2paguk epinonnenusn saoanus

Pabora nanm pacuerHo-rpauueckor paboToll MOKET OBITH MPEACTABIEHA B BUIE

BBEITIOJIHCHH A CICOAVIONIHX 5TAIT0B.

Ne
HanmenoBanue sramna CpOKH BEIMOTHEHUSA
o/
Ha nepsom
L. [Tomryuenus 3amanus
NPAKTUIECKOM 3aHATHH
Ha nepsom
2. [lepBuunas KOHCYJIBTAIMA C NPENOAABATEIEM
NPAKTUIECKOM 3aHATUU
3. Pabora ¢ nH(opMaOHHEIMM HCTOYHUKAMH B Tewenuu cemecrpa
4. Hamucanne KOHTpOIBHOM padOTHI B Tewenuu cemecrpa
3. [IpenocraBnenne KOHTPOIBHOU PabOTEI HA Kadenpy B Tewenuu cemecrpa
Ha mocnemuem
T L
> prERHRON HORwcLIS Ot PA00TH! NPAKTUYECKOM 3aHATHH
Ceprucplikar: 2C0000043E9ABBBI52205E7BAS00060000043E P |
B]'IE,EI,EJ'IELI,: E0D3YX0EBd 1dTbHHA eRCaHOpOBHA

6. Kpumepuu ouenuganus padoomol
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B nmemix NOBBIMEHWA KAueCTBA BBIMNOJHACMBIX pacdeTHO-rpauuecknx pador
MPENOAABATEIb PYKOBOACTBYETCA CIEAYIONIMMU KPUTEPUAMHN OLIEHUBAHUA HNHUCHMEHHBIX padoT
CTYOEHTOB.

Ouenka «zaumeno (OMJaUUNHO)» GbICHIAGTACHICA, eCIU CHIYOCHM.:

— MPEOCTABWI PaCdETHO-rpapuueckyro padoTy B YCTAHOBIECHHBIM CPOK M O(popmun e€ B
CTPOTOM COOTBETCTBUU C MU3JI0KEHHEIMHM TPEOOBAHU MU,

— MCHOJIb30BAJI PEKOMEHIOBAHHYIO M OOIMOJIHUTENBRHYI YUYEOHYI0 U CTPAaHOBEIUECKYIO
JTUTEPATYPY;

— TIPU BBINIOJHEHUM VIPAKHEHUH ITOKA3AJT BBICOKUM YPOBEHB 3HAHUS JIEKCHKO -
rPAMMATHUYIECKOT0 ¥ CTPAHOBETYECKOT0 MAaTEPHAIA IO 3aJaHHOM TEMATHKE, TPOABIII TBOPUECKUH
MOAXOA HpHU OTBETE HA BOIPOCH, YMEHHE TINIyOOKO aHamIM3UpPOBATE INPOOIEMYy M JENIaTh
0000maronIMe BEIBOOLL;

— BBIIOJHUI padOTy TPaMOTHO C TOYKH 3PEHUS MMOCTABIEHHOH 34144, T.e. 0e3 ommboK u
HETOUETOB WIHM JOMYCTHII HE 00jIee 0JHOTO HEN0YETA.

Ouenka «3aumeHno (xopouio)» eblCMaAgIsACMCA, eCid CIMYOeH:

— MPEOCTABWI PaCdETHO-rpapuueckyro padoTy B YCTAHOBIECHHBIM CPOK M O(popmun e€ B
COOTBETCTBUM € U3JIOKEHHEIMU TPEOOBAHUAMU,

— MCITOJIB30BA PEKOMEHIOBAHHYIO U JOHMOTHUTEIBHYIO TUTEPATYPY;

— TIPU BBITOJHEHUM YOPAKHEHUM IIOKA3an XOpPOIIMH YpPOBEHb 3HAHMA JIEKCHKO-
rpaMMAaTHUECKOTO W CTPAHOBEOUECKOr0 MAaTrepuaia MmO 3aJaHHOM TEMATHKE, MPAKTUIECKH
MPABWILHO C(OPMYIUPOBAT OTBETH HA MOCTABJIEHHEBIC BOMPOCEHL, MPEACTABWI O0miee 3HAHUE
UH(OpMALINH 10 TPOOIEME;

— BBIMOJHWJI padOTy MOJHOCTEIO, HO AOMYCTWUI B HEW: a) HE Ooyee 0gHOM HETpyOOu

OmuOKN ¥ OOHOTO HemoueTa 0) nmm He 0o0Jsiee NByX HETOUETOB.

Ouenka «3aumeno (y00&1emeopumenbHo)» eblCHagiaenca, eCiiid CnyoeHm:

— mpencraBun padOTy B YCTAHOBIEHHBIM CPOK, mpu O(OopMIeHUH padOTHI OOMYCTHIT
HE3HAUWUTENBHBIE OTKIOHEHUA OT U3JI0KEHHBIX TPEOOBAHNM;

— MOKA3aJ1 JOCTATOYHEIE 3HAHU S IO OCHOBHBIM TEMAM KOHTPOJIEHOU Pa0OTEI;

— UCIIOJIB30BAJI PEKOMEHIOBAHHYIO JTUTEPATYPY;

— BBIINIOJIHWII HE MEHEE MOTOBUHEI PA0OTHI MM JONMYCTUJI B HEH a) HE 00JIee NByX rpyOBIX

ommOoK, 0) miu He boee ogHOM rpy00M OMMOKN U OTHOTO HEAOUETA, B) WIN HE DOJIEe IBYX-TPEX

HEprGL%mM%%@MGﬁ HErpyOOH OIMOKHK U TPEX HENOYETOB, 1) WU IMPU OTCYTCTBUHU
0

CepTudukar: 000043E9ABBBO52205E7BAS00060000043E
Bnanen I OO, HQ FIPH HAZHN 4> HEIJOUCTOB.
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Ouenka «Hezaumerno (Heyo006/1en gopUNIEibHO)» @blCHIAGIACHICA:

— KOrJa 4uCI0 OMMOOK M HEOOYETOB MPEBOCXOIUT HOPMY, IMPH KOTOPOU MOMKET OBITH
BBEICTABJIEHA OLIEHKA <3AauTe€HO (YIOBIETBOPUTEIBHO)» WA €CIM HNPABWIHHO BEITOIHEHO MEHEE
MOJTOBUHEI PAOOTHI;

— €CIU CTYAEHT HE MPUCTYNAI K BBIMOJTHEHUIO PA0OTHI WM MPABUJILHO BBITOJIHHUI HE

Oonee 10 mporieHTOB BCEX 3aMaHMI.

7. llopaook 3auwumal padomot

Hamucannasa crynenrom pacuerHo-rpauueckas padbora coaercs Ha kadpenpy B CpOK I
peneHsupoBanua. CTYOEeHT 3amMmIaeT pacdeTHO-rpauueckyro padoTy o0 sK3aMmeHa (3adera)
nepen npenogaBarenem. bes zanmter PI'P cTyaeHT k 5k3amMeny (3a4eTy) HE TONMYyCKAETC.

Pabora He momyckaercsa K 3ammre, €CIU OHA HE HOCHT CAMOCTOATEIIBHOIO XapakTepa,
CHHUCAHA W3 JMTEPATYPHBIX UCTOYHUKOB MM Yy APYTHX ABTOPOB, €CIM OCHOBHBIE BOIPOCHL HE
PACKPBITHI, U3JI0KEHBI CXEMAaTHU4YHO, (D)PAarMEHTAPHO, B TEKCTE CONEPKATCA OIMMOKH, HAYUHBIN
anmapar o()OpMIEH HENPABWIBHO, TEKCT HAMMCAH HEOPEIKHO.

B xoxe 3amuTel KOHTPOIBLHOM pabOTEI 3amgada CTyOEHTA — IOKAa3aTk YyriyOneHHoe
TOHUMAHH € BOIIPOCOB KOHKPETHON TEMBI, XOPOLIEE BIANEHUE MATEPHAIOM 110 TEME.

3ammra pacdeTHO-rpauIecKOor padOThl MOKET MPOXOAUTH B PA3INYHBIX (POpMax mo
YCMOTPEHHIO PEMOaaBaTEIIA:

— B (opme uHOAMBUAYANBHOH Oecemsl CTYOEHTA C PYKOBOOUTEIEM II0 OCHOBHBIM
HOJ0KEHUAM PaOOTHI;

— B (popMe UHAUBUAYATEHOH 3aIIUTEI B MIPUCYTCTBUM BCEH TPYIIILI CTYACHTOB;

— B (popMe rpymmoBOM 3alUTEI — OTHOBPEMEHHOM 3AIIUTHEl KOHTPOIBHOM pPadOTHI ITO
OTHOMY HAmpaBieHUIO. B 5TOM ciydae Kakabeld CAEOUT 34 XOJOM PACCYKIOEHWUH TOBAPHILIEH,
OOTOJHAET, yTOUHAET UX, YTO, HECOMHEHHO, YCUIIMBAET PA00TY MBICIIH U CITOCOOCTBYET PA3BUTHIO
SKOHOMHWYECKOTO MBINILICHUA.

Jrobas popma 3amiuTel KOHTPOJBHOM PAOOTEI YUUT OTCTAMBATE CBOXO TOYKY 3PEHMA,

yOeIuTEenpEHO APryMEHTHUPOBATE €€, UTO CIIOCOOCTBYET MEPEPACTAHUIO 3HAHUU B YOCKICHM .

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Crnucok muTepaTypel

8.1 IlepeueHs OCHOBHOM M OOIOJHUTEIBHON JIMTEPATYPBI, HEOOXOIMMOU IJIsI OCBOECHUA
U CIUILTHHEI

1. I'yixos H. I1., OnexoBckuit B. 4., [Tapmrouenko [[. A. CucTeMsl 2€KTPOCHAOKEHUS:
yueOnuk/ ['yxos H. I1. , Omexosckuit B. . |, [Tamrouenko /1. A. Hoocubupek: HI'TY, 2015.—
262 c. Pexum pocrymna: http://biblioclub.ru/index.php?page=book_view_red&book 1d=438343
2. Coxonosa, E.M. Dnekrpudeckoe 1 3JIeKTPOMEXAHUIECKOE 000pyIOBaAHHUE.
OO0menpoMBINIIEHHBIE MEXAHU3MEL U OBITOBAs TexHUKA : yueOHuk/E. M. Cokomnosa. - 9-e 3.,
ucop.-M.: Akagemus, 2014. - 224 c.

3. CvupHOB, 0. A. ®u3nyeCKre 0CHOBEI AIEKTPOTEXHUKH : yued, mocodue / FO.A. CMupHOB,
C,B. Cokomnog, E.B. Tutos. - 2-e u3a., ucop. - CII0. : Jlans, 2013. - 560 c. - (YueOuuku a1 By-
30B. CnenmaneHas aureparypa). - budmiorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4 Axumona, H. A. MonTax, TEXHHIYECKAasA SKCIIyaTalda U PEMOHT 3JIEKTPHIECKOTO B
YIEKTPOMEXaHUIECKOr0o 00opynoBanus : yueOnuk / H.A. Akumosa, H.®. Korenenen, H.H.
Centropuxus ; o pen. H.®. Korenenna. - 10—e u3a., ucnp. - M. : Akagemus, 2013. - 304 c. -
[Tpun.: c. 284-295. - bubmorp.. c. 296.

§.2.Ilepeuenr  yueOHO-METOAMYECKOTO  OOECHEUEHMS  CAMOCTOSTENIBHOM  PAOOTHI
00yuarommxcs mo JTUCHUIIIINHE
1. Meropnueckne pekOMEHIAIMHA I ITOATOTOBKH K ITPAKTHUYECKUM 3aHATHAM.
2. Meroguueckne peKOMEHIAIMH IT0 OPTAaHN3AIUNA CAMOCTOATEIRHON padOTH CTYIEHTOB.
3. Meroauueckiie peKOMEHIAIMH O BRIMTOJTHEHUIO KOHTPOJIBEHON PAOOTHI.
4. Meroanueckre peKOMEHIAIMH O BBIMIOJHEHHUIO 1a00paTOpPHBIX PadoT.

8.3.1lepeuens pecypcoB nH(OPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU cetu MuTepHer,
HeOOXOOUMBIX UIA OCBOEHHA OUCIAILUIAHBI
1. http://www.biblioclub.ru -9BC "YHuuBepcurerckas Oudmoreka onnaiH"
2. http://www.iprbookshop.ru/ - Onexrporno- oudbmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MHMHUCTEPCTBO HAYKH U BBICHIETO OBPA30OBAHM S POCCUNCKOM ®E TEPAITUN
GEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHHME BBICHIET'O
OBPA30OBAHMA
«CEBEPO-KABKA3CKNU ®EJIEPAJBHBIN YVHUBEPCUTET »

[Iaturopckuii uHCTUTYT (punnan) CKOY

MeToaHuyeckHe YKa3aHHUuA
10 OpraHH3alHH H MPOBEIEHHIO CaMOCTOATENLHOH paboTel 00yIarOIHX csl
o qucimIuiHbe « 2 JIEKTPOCHABXEHHWE»
JJI1A CTYJIEHTOB HalipaBjieHHA MoroToBKH 13.03.02 DiekTposHepreTHKa H 3JIEKTpOTEX HHKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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CojpepxaHue

Beenenue
1 O0I1ast Xapak TEpHCTHKA ¢aM OCTOSITEILHOH paboThl 00ydaroIerocs MpH H3y4eHUH JTHCLIHILTHHEI
«JIEKTPOCHABXXEHHUE»
2 [Iman-rpad MK BEITOJIHEHHS CAaMOCTOSATEILHOH padboThI
3 KoHTpoIbHEIE TOYKH H BHEI OTI€THOCTH 110 HHM
| MeTognaeckHe peKOM eHJALHH 110 H3YIEHHIO TEOPETHYECKOTO
MaTepHaia
J CITHCOK peKOMEH]ITYEMOH JTHTEPATYPEL.
[IOKYMEHT MOANWCAH

ANEKTPOHHOW NOONMUCKLIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa
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Beenenue

CaMmocrosiTenbHass pabora —  rmuaHupyemas — yueOHas, yueOHO-HCCEJOBATENLCKAs,  HAYYHO-
HccleJoBaTeNbCcKas paboTa CTY/IEHTOB, BEIIOJIHAEMasd BO BHEAYJUTOPHOE (ayIUTOPHOE) BpeMs 110 3aJJaHHI0 U IIPH
METOJHYECKOM PYKOBOJICTBE IIpENojaBareiss, HO ©€3 €ero HEMoCpe/ICTBEHHOI0 VyYacTHs (IpH YacTHYIHOM
HEITOCPEICTBEHHOM YYAaCTHH IPEIo/jaBaTelis, OCTABISIOIIEM BEIYILY IO POk 3a paboTOMH CTYIEHTOB).

CamocTtosATensHas paboTa cTyIeHTOB B BY3e ABisieTcess BawHBIM BHIOM yieOHOH H HAYYHOH I TEIbHOCTH
CTYJICHTA.

Benvias uens opraHuzaiui U ocyinecTrieHuss CPC jo/bkHa cOBMAJATE C LIENBK0 00YYEHHS CTY/IEHTA —
MOIrOTOBKON Oakanaspa ¢ BeIcIIHM oOpazoBaHueM. [Ipu opranmzamuu CPC BaHEIM H HEOOXOJIHUMEIM YCIIOBHEM
CTAHOBATCH (POPMHPOBAHHE YMEHHS CaMOCTOS TENNLHOH paboTEI JIIsl PHOOpETEHUA 3HAHHI, HABLIKOB H BOZMOXHOCTH
OpraHuzal iy y9edHON H HAVIHOM J1eATEILHOC TH.

[leneto caMOCTOATENLHON paboOTEl CTYJIEHTOB SBJSETCA OBJIQJIEHHE (YHIAMEHTAILHBIMH 3HAHHUIMM,
Mpo()eCCHOHAILHEIMH ~ YMEHUSIMH M HABBIKAMH  JIEATEILHOCTH 110 MPO(QWIKD, OIBITOM  TBOPYECKOI],
HCCIIEJOBATENILCKON  JedaTensHocTH.  CaMmocTosTensHass  paboTa  CTYJAEHTOB  CIIOCOOCTBYET  Pa3BHTHIO
CAMOCTOSITEJILHOCTH, OTBETCTBEHHOCTH H OPraHN20BAHHOCTH, TBOPYECKOIO ITOIX0/1a K PELIEHHIO ITpo0IeM yu4ebHOTo

U poecCHOHATBEHOTO YPOBHSL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O0uas xapaKkTepHCTHKA CAMOCTOATEILHOH PadoThI 00y4AIOWIErocs MPH H3Y4eHHH JHCHHILIHHBI

«3IEKTPOCHADKEHHE»

CaMmocrosiTensHass  pabota -  1ulaHupyemas  ydebHas,  y4ueOHO-HCClEOBaTE/LCKasA,  HAYYHO-
HccleJoBaTeNbCcKas paboTa CTY/IEHTOB, BEIIOJIHAEMasd BO BHEAYJUTOPHOE (ayIUTOPHOE) BpeMs 110 3aJJaHHI0 U IIPH
METOJHYECKOM PYKOBOJICTBE IIpENojaBareiss, HO ©€3 €ero HEMoCpe/ICTBEHHOI0 VyYacTHs (IpH YacTHYIHOM
HEITOCPEICTBEHHOM YYAaCTHH IPEIo/jaBaTelis, OCTABISIOIIEM BEIYILY IO POk 3a paboTOMH CTYIEHTOB).

CamocTtosATensHas paboTa cTyIeHTOB B BY3e ABisieTcess BawHBIM BHIOM yieOHOH H HAYYHOH I TEIbHOCTH
cTyjeHTa. CaMocTosTenbHas paboTa CTY/IEHTOB UIPAET 2HAYUTENEHYIO POJIL B peHTHHIOBOH TEXHOIOIMH 00YYeHUS.
B cBszu ¢ 5THM, 00yueHne B BY3e BrntogaeT B cebd JiBe, NpaKTHYECKH OJJHHAKOBLIE M0 00BEMY M B3aHM OBIHAHHID
qacTH — Iporecca oOydueHus M npouecca camoodbydenusa. Ilostomy CPC jgomxHa crate 5QQEKTHBHOH U
LieJIEHAIIpaBJIEHHOHN paboToM Ty IEHTA.

K coBpeMeHHOMY cHELHAJIHCTY OOILECTBO NMPENLSIBISET JOCTATOYHO LIHPOKUH IepedeHb TpebdoBaHMIA,
CpeIH KOTOPBIX HEMAJIOBAXHOE 3HAYEHHE UM EET HATTHYHE YV BEUTYCKHHKOB OIPE/IeJIEHHEIX CIIOCOOHOCTEH H YMEHUS
CAMOCTOATENEHO JOOBIBATE 3HAHUS M3 PAIHYHBIX HCTOYHHMKOB, CHCTEMATHIMPOBATE ITOJYYEHHYH HH(OPMALIHID,
J1ABaTh OLEHKY KOHKPETHOH (pUHAHCOBOH cHTyaluH. @opMHPOBAHHE TAKOTO YMEHHS MPOUCXOJUT B TEYEHHE BCETO
nepHojia 00y4eHUsT Yepes ydacTHe CTYJEHTOB B IPAKTHYECKHX 3aHSITHSX, BBITOIHEHHE KOHTPOJLHBIX 2a/JaHHUH U
TECTOB, HAITHCAHWE KYPCOBEIX M BBIMYCKHBIX KBATH(QHKAUMOHHEIX pabdoT. Ilpu sToM camocTositensHas pabota
CTYJIEHTOB HI'PAET PELIAOIIYIO POJIE B X0JIE€ BCEro yueOHOro npolecca.

Benvias uens opraHuzaiui U ocyinecTrieHuss CPC jo/bkHa cOBMAJATE C LIENBK0 00YYEHHS CTY/IEHTA —
IOJrOTOBKOH cIlleHaTHCcTa W OakajaBpa ¢ BeICIIMM oOpazoBaHueM. I[Ipu opranmzaimmn CPC BaxHEIM H
HeOOXOJUMEIM VCIIOBHEM CTAHOBATCS (DOPMHUPOBAHHE YMEHHS CAMOCTOSTENLHOH paboTEI 17151 PHOOpETEHHUS 3 HAHHIA,
HABBIKOB M BO3MOHOCTH OpraHH2alMH yaeO0HOH U HAYYHOH e TEIEHOCTH.

D opMEl caMOCTOSATENBEHON pabOTEl CTYJIEHTOB pazHo0OpazHel B cooTBeTcTBHHM ¢ pabodei mporpamMMoH
JUCLIHUITUTHHEI TIPEJIYCM OTPEHEI CJIEIVIOILHE BHIEI CaM OCTOSITENILHOM paboTEI CTY IEHTA:
- CAMOCTOSITEJILHOE M3YYEHHE JINTEPATYPEI;

- CAMOCTOATCIIEHOC PCILICHHE 3a/laY.

HE.FH: CAMOCHIOAMENBHO20 H3YUEHUA Tumepamypsl — CAMOCTOATCIIEHOC OBJIAJCHHE 3HAHHAMH, OITBITOM
HCCIICJOBATCIIb CKOI1 JCHTCIIEHOCTH.

Jadayamu caMocTOATEILHOIO H3YVHCHHA JINTCPATYPRI ABJIAIOTCH!

b YIiy OJIeHHE H PACLIHpCHHE TCOPCTHYCCKHX SHHHHﬁ;

* q)GpMHpDEﬂHHE yMEHHﬁ HCITOJIB30BaTE HOPMATHBHYHO, ITPpABOBYH), CITPABOYHYIO JOKYMCHTAlIHIO H
CIICHHAIBEHY KO JIHTCpaTypy,

. PasBHTHC IMO3HABATC/IBHBIX crocodHOCTEH M AKTHBHOCTH CTYJIICHTOB.

Henv camocmoamenvnoz0 peuwieHua 3a0ay - OBJaJeHHE NMPOPeCCHOHAIBHEIMH YMEHHSIMH H HaBBIKaAMH
JesTEJILHOCTH 110 PO M0 OV IVILIEH JeATEIEHOCTH.
Jaoayamu caMOCTOATEILHOIO PELIEHHS 3a/1aY ABJIIOTCS:

* NOKYMEHITOMATHEAHHA H 3aKpCIICHHC IMOJYHYCHHBIX TCOPCTHYCCKHX 3HAHUH M MpaKTHYCCKHX yMEHHﬁ
3NEKTPOHHOW NOANMCLIO

CeprudmEYICHIMBL043E9ABSB952205E7BAS00060000043E

Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa .
L OpMHpPOBaHHE CaAMOCTOATCIEHOCTH MEINLIICHHA, crocobHOCTEH K CaMOpPasBHTHLIO,

NeicTauEnen-¢ o 88 2022 1o 19 08 2095 1 CaMOpeallHzalliy,
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. pa3BHUTHE UCCJIE]OBATEILCKUX YMEHHI.

Llenvio camocmoamenvHoz0 6bINOTHEHUA KOHMPOAbHOU padompt 1O TUCUHUILIHHE SBJETCS OBJIAJIEHHE
(pyHIaMEeHTaIE HEIMH 3HAHUSMH, TPOQe CCHOHATEHBIMH YMEHHSM U U HABBIKAMH JIESITEILHOCTH 110 PO (PHITI0, ONBITOM
TBOPYECKOH, UCCIIEOBATEILCKON JIESI TEILHOCTH.

Jadauamu JJaHHOTO BHJA CaMOCTOATEILHOH paboThI CTY/IEHTA ABJISIOTCH:

. CHCTEMATH3AIMSA U 3aKPEIUIEHUE MMOJTYIEHHBIX TEOPETHIECKUX 3HAHMH M NMPaKTHIECKUX YMEHHIA
CTYIEHTOB;

. yriy OJIeHHE U pacIIMpeHHe TEOPETHIECKUX 3HAHMIL,

. (hopMHpOBAHHE YMEHHIT HCIIOIBE30BATh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO JJOKYMEHTALHIO H
CIIELIMATILHY 10 JIMTEPATYPY;

. pazBUTHE MO3HABATEIBHELIX clOCOOHOCTEN M AKTUBHOCTH CTYJIEHTOB: TBOPYECKOH MHHMIIMATHBEL,

CAMOCTOATCIIEHOCTH, OTBECTCTBCHHOCTH H OpIraHH30BaAHHOCTH,

. q)DpMHpDEﬂHHE CAMOCTOATCIIEHOCTH MEIILIICHHA, criocobHoCTEH K CaMOpasBHTHIO,
CaAMOCOBCPIICHCTBOBAHHIO H CaM OpCcallH3allHH;

. PazBHTHC HCCJICJOBATCIIECKHX ¥YM EHHﬁ;

b HCITOJIEZ 0BAHHC MaTcpHalla, CDﬁpﬂHHDI‘D H IMOJYICHHOI'O B XOJIC CaMOCTOATCIEHEIX 3aHITHH Ha

CEMHUHapax, Ha MPaKTHIECKHUX M JIaOOpATOPHBIX 3aHATHAIX, ITPH HAITHCAHHH KOHTPOJIEHOH paboTEl.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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B peE3yIbTaTe OCBOCHHA [THCLIHIIIHHEBI q}DpMI/prIDTCH CHE,IIFIDH_[HH [MEPCUCHb INIAHHPYCMEBIX PC3YJILTATOB

Dﬁ}}t[EHHH Mo JHUCLHIUIHHE, COOTHECEHHEIX C IUTAHHUPYCMEBIMH  pE3VJIETATAMH OCBOCHHA DﬁpﬂSGEﬂTEﬂLHUﬁ

[POTrPaM MBI

[ImanupyeMbie pe3yIbTaThl
00y4eHHs 10 JJUCLHITIHHE
Kon, ¢popMyIHpoBKa KOMIIETEHLIMH Ko, ¢popMyIHpoBKa HHIHKATOpA (MOOYJIIO), XapaK TEpPH3YIOILIHE
5Talbl (POPMHPOBAHHS

KOMITETEHLIHH, HHHKATOPOB
3HAeT: OCHOBEI CHCTEM
31EKTPOCHADWEHHS TOPOJIOB,
IIPOM BILLIEHHBIX, ITPENPHSI THI H
TPAHCITOPTHBIX CHCTEM; CXEMBI H
OCHOBHOE 3JIEKTPOTEXHHYECKOE H
KOMMY TallHOHHOE 0D0pYyI0BaHHE
MOJICTAHLIHI CHCTEM

NT-1 k.1 BemosasieT coop u 3IIEKTPOCHAGKE HUA.

aHaJIN3 JJaHHBIX J1715 YMeeT: pacCHHUTRIBATh H BRIOHPATE
[TK-1 Crrocoben yaacTBOBATE B [MPOCKTHPOBAHHA CHCTEM 3JIEMEHTRI, a TAKXKE ONpE/Ie/aTh
NMPOEKTHPOBAHHH CHCTEM 3JIEKTPOCHAOKEHMS OIITHMAJIBHBIE PEX UMEI padOTEI
3JIEKTpOCHADKEHHS. N ]1-211x.1 BeiGupaeT TUIIOBEIE CHCTEM HJIEKTPOCHADNKEeHHsA

NMPOEKTHEIE PEIICHUA CHCTEM IIPOMBIILUIEHHBIX ITPEITPHATHH,

3 ﬂg]{*[pchﬂﬁ};{E;Hpm ropojJoB H TpaHCITOPTHEIX CHCTEM

KaK B Ipolecce UX pazpaboTKH H
cO3/laHusA, TaK B NpoLEcce HX
SKCIUTyaTallHH.

Bnageet: MeTOIHKaMH pacyeToOB
ImapaMeTpoB H peXHMOB paboThI
31eKTpoo0OpY10BaHHs CHCTEM
3JIEKTpOCHAO e HHA 00BEKTA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Ilnan-rpapuK BLINOJHEHHS CAMOCTOST&/ILHOH PAadoThI

O0LeM 9acoB, B TOM YHCIE
Konwl
CpenctBa H KoHTakTHas
peain3yeM bIX Bwuj nesatennHocTH
. TEXHOJIOTHH paboTa c
KOMITETEHIIHI, CTYJIEHTOB CPC Bceero
OLIEHKH [perojaBares
HHJHKaTopa(oB) o
J CEMECTp
CaMocTodgTeILHOE CoBeceTOBANI
H3Y4E€HHE JTUTEPATVYPEI 110 él 40,815 4,535 45,35
Temam Nel-8
[TonroToska K JIEKLIHAM Cobeceosann 2,43 0,27 2.7
ITK-1 e
UI-1 g [Tonroroska K CobecegoBaHH 243 0.54 5.4
N JT-2rx- MPAK THIECKHM 3aHATHAM e
[TogqroToBka CobecenoBauu 3.645 0.405 4.05
1abOpaTOPHBIM 3aHSI THIM e
[TonroToska K CobecenoBaHH 9 I 0
KOHTpOJILHOH paboTe e
Hroro: 60,75 6,75 67,5
S cemecTp
CaMocTosTe/ ILHOE CoBecen ORAMN
H3V4YEHHE JINTEPATYPEI 110 éI 118,305 13,145 131.45
Temam Nel-8
K-1 [ToaroToBka K JeKIHAM CDEECZHDBﬂHH 0,405 0,045 0,45
WI-1 mx. [Tongroroska K CobecegoBaHH 0.81 0.09 0.9
W -2 MPAKTHY €CKHUM 3aHATHSAM e
[TogroToBka K Cobeceosadu 0.81 0.09 0.9
1abopaTOPHBIM 3aHATHAM e
[TonroToska K CobecenoBaHH 9 I 0
KOHTPOJILHOH paboTe e
HToro: 128,925 14,325 143,25
[NOKYMEHT NOANWUCAH

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E
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EUHTP OJIBHBIE TOYKH H EH/IBI OTUHETHOCTH 110 HHM

Ne By nesareIsHOCTH CTYIEHTOB CpokH Kommaectsoba
/11 BBIITOJTHEHHSA JUIOB
3 ceMecTp
l. [TpakTHueckoe zansTie No | 6 Hejens 23
2. [TpakTHueckoe zansiTie No 5 10 Hegens 15
3. [IpakTiueckoe zansatie No 8 20 e slens 15
Hroro 55

MakcHManbHO BO3MOXHEIN 0a/ul 2a Bech TEKVIUMH KOHTpoJaE MaKCHMalbHO BO3MOXHEIH 0aul 3a Bech
TEKYILMH KOHTPOIIE VCTAHABIHUBAETCS paBHEIM 55. Tekyilee KOHTPOILHOE MEPOITPUSATHE CYUTAETCS CJaHHBIM, €CJIH
CTVJIEHT IMONV4HI 3a Hero He MeHee 60% 0T YCTAHOBIEHHOrO I 5TOr0 KOHTPOJISI MakCHMalbHOro Oauia.
PelTHHIOBEIH 0a/ul, BRICTABISIEMEBIN CTYIEHTY 3a TEKVILEE KOHTPOJIBLHOE MEPOIPHSITHE, CJIAHHOE CTYJIEHTOM B

Y CTaHOBJIEHHEIE ITPa(pHKOM KOHTPOJIBHEIX MEPONMPUSTHI CPOKH, ONPEJIENSIETCs CIEYIOIMM 00paszoM:

YpOBEHB BEIMOJIHEHUA KOHTPOJIBHOTO Peiirunrossni 6amn (B % 0T MaKCHMATEHOTO
3aTaHNAA Oayla 3a KOHTPOJIBHOE 3a/TaHHE)
OT/IMYHEIN 100
XOopommit 80
Y 10BIETBOPUTENBHEBIN 60
HeynosnerBopurensHbIN 0
AOKYMEHT MOAMNNCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToauyeckune peKoMeH/IALNH 110 H3YYEeHUI0 TeopeTHYecKoro MaTepHaia

CaMmocTtoATensHass paboTa CTyJeHTa HAYHHAETCA ¢ BHHMATEILHOIO O3HAKOMIIEHHMSI € COJIEpKAHHEM
yuebHoro Kypca.

HNayyeHne Kax]10#l TEMEI clejlyeT HAYHHATE ¢ BHHMATEJIBHOIO 03HAKOMJIEHHS ¢ HAOOpoM BollpocoB. OHH
OpPHEHTHPYIOT CTYJEHTa, IMOKA3bIBAKOT, YTO OH JIOJDKEH 3HAThH 110 JlaHHOH TeMme. Bompockl TeMbl Kak Obl
HAKJIA/BIBAIOTCS HA COOTBETCTBYIOLLIVIO TU1aBY W3 0paHHoro yyedHHKa WiH yaedHoro rnocodus. B utore 10/nKHO OBITE
SACHEIM, KAKHE BOIIPOCHI TEMBI Y4€OHOT0 Kypca H ¢ KakoH IIyYOHHOH pacKphIThl B KOHKPETHOM yaeOHOM MaTepHalle,
a Kakue BOOOILE onyIUeHEL Tpedyercs TBOpUECKOe OTHOLIEHHE H K CAMOMY COJIEPKaHHIO JJUCIHILUIHHEL.

Bornpockl, CcOCTABIAIIIME €€ COoJIepKaHHe, 00JIaJalT pazHON CTENEHBK BAaWHOCTH. ECTE BOIpPOCEL,
BEITOJIHSAIOIIHE (OYHKIHIO JTOTHY€CKOH CBSI3KH COJIEPHaHHs TEMEBI M BCETO Kypca, HMEHOTCS BOIPOCH] OIMUCATENBHOTO
WIH pazbACHUTENLHOIO XapaKTepa, a TAKKe HCTOPHIECKOTO HSKCKypcea B 001acTe M3ydaeM ol JUCLHITIMHEL Bee 5TH
BOIIPOCEI HE COCTABJISIIOT CYTH [TOHATHIHOI 0, KOHIENTYAJIEHOI'O COJIEPKaHHs TEMBL, HO HEOOXOITUMEI JITIsT LIEJIOCTHOT' O
BOCIHPHSATHS H3Y4aeMBIX ITPOOJIEM.

Mayyaemas JUCLMITIMHA UMEET CBOH KAaTErOpHAJIEHO-ITOHATHIHEIN armapaT. HaydHele MOHATHS — 53TO Ta
0aza, Ha KOTOpO# cTpouTes Kaxlasd Havka. [loHATHA — y2J10BEIe, OIOPHEIE MYHKTEI KAK HAYYHOIO, TAK H Y4€0HOTr 0
[TO3HAHMA, JIOTHYECKHUE CTYIIEHH JIBIDKEHHS B yaede OT IMPOCTOro K CIOXHOMY, OT SIBJIEHHUS K CYIIHOCTH. bez sicHoro
[TOHUMAHUS IMOHATHH ydeba KpalHe 2aTpyHSETCS, a COJEpH aHHE NMPHOOPETEHHEIX 3HAHUIH CTAHOBUTCA TV CKIIBIM,
pAaCIIBIBY ATHIM.

CTyIeHT JO/DKEH IOHMMATh, YTO CaMOCTOSATEILHOE OBIAJEHHE 3HAHUSAMH SBJSETCA TJIABHBIM,
ompejelnsomyM. Belcmrag mkona  cozjlaeT UL 5TOr0  HEOOXOJHUMEBIE  VCIIOBHS, IoMoraeT OyayIileMy
BEICOKOKBATH(HUIIMPOBAHHOMY CIIELHAIIMCTY OBIAJIETE TEXHOJIOIHEH CAMOCTOSATENLHOTO IIPOU3BOJCTBA 3HAHHI.

B caMmocTosiTensHON padoTe cCTyJeHTaM [PHUXOJUTCS HCIIOJIB30BATE JIMTEPATYPY pPa3IMIHEIX BHJOB:
IEPBOMCTOYHUKH, MOHOrpapuy, HaydIHEIE COOPHHUKH, XpeCTOMATHH, YI1eOHHKH, yaeOHBIE TOCOOHS, K YPHAILI H JIp.
Haygenue Kypca npeironaraeT 3HakOMCTBO CTYIEHTOB ¢ DOJIBIIHM 0DBEEMOM HAVIHOH U YU1eOHOH JTHTEpaTYpEL, 4TO,
B CBOKO OYEPE/Ib, IOPOKIAET HEODXOIUMOCTE BEIPAOOTKH Y HUX pallHOHAIIEHO-KPUTHYECKOTO ITO/IX0/1a K H3Y4aeM EIM
HUCTOYHHKAM.

YTOOEI HE «YTOHYTE» B OTPOMHOM ODBLEME PEKOMEH]IOBAHHBIX €MV JIJI M3VYEHHS HCTOYHHKOB, CTV/IEHT,
MPEeXe BCEro, JO/DKEH HAYYHUTHECS MMPaBWILHO HUX 4YHUTaTh. [IpaBHibHOE YTeHHE pPEKOMEHJOBAHHEIX HCTOYHHKOB
MPEIONAaraeT CIe/JOBAHHE HECKOIIEKHUM HECIOWHEIM, HO BECEMA TTOJIE3HELIM ITPABHIIAM.

[TpenBapHUTENBEHEI POCMOTP KHUI'H BKJIIOYAET 03HAKOMJIEHHE ¢ TUTYJILHEIM JIMCTOM KHHI'H, aHHOTALHEH,
MpeJUCIIOBHEM, oriamieHHeM. IIpH o3zHakOMIEHHH ¢ OIJIaBJIEHHEM HeOOXOJHMMO BBIIEIWUTE pa3jielbl, TJaBblL
rmaparpagsl, mpejc TaBISIOIIHE 1711 BAC HHTEPEC, OErII0 UX ITPOCM OTPETh, HAWTH MECTA, OTHOCSILMECH K TeMe (ad3allbl,
CTpaHHLIEL, ITaparpadsl), ¥ MIOZHAKOMHUTLECA ¢ HUMH B OOIIHX YepTax.

Hayunele H3JJaHHS CONPOBOXJAIOTCS pPazIHIHEIMH BCIIOMOTATEILHBIMH MaTepHallaMH — HaV4YHBIM
anmapaToM, IMo3TOMY BaX»HO 3HATH, U3 KAKHX OCHOBHBLIX 3JIEMEHTOB OH COCTOUT, KAKOBEI €r0 (DYHKLIHH.

3HAKOMCTBO C KHUIOH JIYYIlle BCETO HAYMHATE ¢ M3VYEHUS aHHOTALIHH — KPAaTKOHW XapaKTEpUCTHKH KHUTH,
PACKPBIBAKOIIEH €€ cojepxwaHue, HWIEHHYI0, TEMATHYECKYI0 W JKAHPOBYIO HAIPABJIEHHOCTL, CBEJEHUSI 00 aBTOpE,

HA3HAYCHHC Wgﬁ? Hﬁﬂﬁﬁmﬂﬂ AHHOTAIMS TTOMOTaeT COCTABUTE MpEIBApPHTCIIEHOC MHCHHC O KHHI'C,

SH%FDHHDH NoannucbLIo ue
Ceptudukar: 2C0 :ﬂg &A%ﬂ%ﬁ%ﬁaﬁgﬁﬂﬂgﬂ A%EHI‘H MO3BOJIAKOT BCTYVIIMTCIIBHAd CTaThkd, B KOTOPOH JJacTCd OILICHEA

Branengpnep R ARICR A, 2/ PYat A8 Tl B Hell npobremaTuky, coepxHuTes HHOPMAIHS O KHUIHEHHON M TBOPYECKOI

ﬁHUI’pﬂq)HH dBTOpa, BBICKA3ZBIBAKITCH ITOJICMHYCCKHC 3aMCHaHHA, PasbiACHAIOTCA OTICIBHBIC IMOJOWCHHA KHHIH,
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JJAr0TCS KOMMEHTApHH U T.J. BOT ImoueMy 3HAKOMCTBO C BCTYITHTEJLHOH CTATBEH NPE/ICTABIAETCA OYEHb BAXHBIM:
OHO [TOMOTAET CTY/IEHTY COPHEHTHPOBATLCS B TEKCTE paboThI, 00paTHTE BHUMAaHHE Ha ee HaHOoJIee LIeHHbIE H BaKHLIE
pazjiesl.

Toit we LelH coJelcTBYET 3HAKOMCTBO € OIJIABJIEHHEM, ITPEHCIIOBHEM, TTociec/ioBHeM. BecbMa mone3HeIMH
3JIEMEHTAMH HAyYIHOI'O allfapaTa sIBJIAI0TCA CHOCKH, KOMMEHTAapHH, TaOJHIIE], Tpa)MKH, CITUCKH JIMTepaTypel. OHH
HE TOJBKO WUIKCTPHPYIOT OTJIENbHBIE IMOJOKEHHS KHHIH WIH CTaTbH, HO H caMH 110 cede SBIsSOTCA
JIOMOJIHUTEIEHEIM HCTOYHHKOM HH(MOPMALHH J1JIs1 YU TATEIS.

Eci uuTaTe)ss 3auMHTEpecoBala KAaKas-TO BBICKA3aHHAS aBTOPOM MBIC/IL, HE Hallequias IoApo0HOro
OCBEILEHHSA B JJAHHOM HMCTOYHHKE, OH MOXET 00paTHTLCA K TEKCTY MCTOYHHKA, YIIOMHHAEMOIO B CHOCKE, JIHOO K
HUCTOYHHKY, KOTOPBIH OH MOMXET HAlTH B CITHCKE JIMTEPATYPhI, PEKOMEH/OBAHHOH aBTOPOM JIISI CaMOCTOATEILHOIO
H3YIEHH.

CyILecTBYET HECKOJIEKO (DOPM BEJEHHS 3allHCEH:

— IUIaH (IpOCTOH U pazBepHYTEIN) — Haubolee KpaTKas (hopMa 2allUCH [IPOYHTAHHOTO, IPe/ICTaBISFOLLIAs
coDOH nepedeHs BOMPOCOB, pACCMATPUBAEMBIX B KHHUI'e WIH cTaTke. PazBepHYTEIN IUIaH Npe/icTaBisieT coboi Oolee
MOJpo0HYI0 3allHCh [MPOYHTAHHOIO, ¢ JeTAIH3ALMEH OTJENbHBIX IT0JIOKEHHH M BBIBOJOB, C BBITHCKOH IHTAT,
CTATHCTHYECKHUX JIAHHEIX H T.J[. PazBepHYTRIH I1JIAH — HEOLEHUMBIH ITOMOILHHUK MPH BBICTYIIEHHH C JOKIAJIOM Ha
KOHKPETHYIO TEMY Ha CeEMHHAape, KOH(EpEHLINH;

— TE3UCKI — KPATKO C¢(hOpMYITHPOBAHHBIE ITOJIO €HHS, OCHOBHBIE ITOJIOEHHS KHHIH, CTaThH. Kak rmpasuio,
TE3HChI COCTABIIIIOTCS MTOCJIE NIPEBAPUTEILHOI0 3HAKOMCTBA ¢ TEKCTOM HCTOYHHKA, IIPH €0 ITIOBTOPHOM IIPpOY TEHHH.
OHH [TOMOTarOT 3aIIOMHHUTE H CHCTEMATH3IHPOBATE HH(POPMALIHIO.

CocTaBJIeHHE KOHCIIEKTOB

boneiywy pojik B YCBOEHHH H IOBTOPEHHH I[IPOHIEHHOIO MaTepHala HIpaeT XOpOLIHH KOHCIEKT,
COJIEpX ALl OCHOBHBIE HJIEH POYHTAHHOIO B y4eOHHKE H Y CIIBIIIAHHOIO B IEKIHH. KOHCIIEKT — 3TO, I10 CYILIECTBY,
HaOpOCOK, pa3zBepHYTHIH IJIAH CBS3HOTO paccKasa I10 OCHOBHBIM BOIIPOCAM TEMBEL.

B kakoii-To Mepe KOHCIEKT pacCYHUTaH (B 3aBUCUMOCTH OT MHIUBH/IVAIILHBEIX OCOOEHHOCTEHN CTY/E€HTa) HE
TOJIEKO Ha MHTEJUIEKTYALHYIO H SMOLMOHAIIEHY 0, HO M HA 3PUTENILHYIO NTAMSTE, IPHYEM TEKCT KOHCIIEKTA HEPEIKO
ACCOLMHUPYETCS €IIE M ¢ TEKCTOM y4eOHMKA WIHM 3alMchio JIeKIMU. [losToMy serde zarmoMHHaeTCs cojepikaHue
KOHCIIEKTOB, HAITUCAHHEIX pa3z0dopUHBO, € IMOJIEPKUBAHHEM WIH BRIJICJIEHUEM Pa3psIKOH KIHOYEBLIX CIIOB H (ppas.

CaMOCTOATENEHO U3VYEHHEIE TEMEI IIPEJOCTABIISIIOTCS MPENOIaBATEN) B (pOpMe KOHCITEKTA, IO KOTOPOMY
IMPOUCX OUT cobecejoBanue. TeopeTHyeckue TeMEI Kypca (OT/Ie/IbHEIE BOIPOCHI), BELIHOCHMEIE HA CAMOCTOSITENIEHOE

H3VUICHHE, ITPC/ICTABJICHEI HITKC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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