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Cozep:KkaHHe

BBeneHiie

[lems u 3agau H3YYeHHS JUCIHIUIHHEI

OO6opyaoBaHHE U MaTEPHAIIBI

HarmveHoBaHME 1a00paTOPHBIX padoT

Copxepxanie 1adopaTOpHBIX padoT

JlaGopaTropHas padora Nel. KayecTBO 3eKTpHYECKOH SHEPTHH. ABTOMATH3HPO-
BaHHAS CHCTEMA KOHTPOIIS H yUeTa 3JIEKTPO3SHEPIHH B IIEHTPAIM30BaHHBIX KOM-
IUIEKCAaX JTUCIIETUYEPCKOrO YIIPABIIEHH S

JlaGoparopHasa padora Ne 2. KoMIleHcalpis peaKTHBHOH MOIIHOCTH. I11yCK B X0z
CHHXPOHHOI'0 KOMIIEHCATOPa PEaKTHBHOH MOII[HOCTH.

JlaGopaTtopHasg padora Ne 3. TOKH KOPOTKOro 3aMbIKaHHS. OIIpeelleHHe COOT-
HOINIEHH S TOKOB KOPOTKOI'O 3aMBIKaHHS Pa3IHYHBIX BHIOB ITPH 3aMBIKAHIH B OfI-
HOM M TOH K& TOYKE CETH, ITMTAFOIIEHCSI OT HCTOYHHKA ITPAKTHYECKH OeCKOHEY-
HOH MOIITHOCTH.

JlaGoparopHasa padora Ned. TOKH KOPOTKOro 3aMbIKaHHs. MccinenosaHie BIIS-
HHS Ha JHHAMHYECKYIO YCTOHUYHBOCTH HATYPHOIO CHHXPOHHOI'O I'eHepaTopa
IUTUTEIIBHOCTH KOPOTKOI'O 3aMBbIKAHH S B 3IIeKTPOSHEPr eTHUYECKOH CHCTEME.
JlabopaTtopHasg padora NeS. PesneriHasg 3aIpra 1 aBTOMAaTHKA B CHCTeMax 3IIeK-
TPOCHAOKEHHS ITPOMBIIUIEHHBIX 3MaHII H TIPEANIPHATHI. JlelleHTpaIH30BaH-
HEIE KOMIUIEKCEI PEIIEHHOM 3aII[UTEl H aBTOMATHKH 3IIEKTPOSHEPTETHYECKUX CH-
CTEM.

JlaGopaTtopHasg padora Ne(. PeseriHasg 3aIiTa 1 aBTOMAaTHKA B CHCTEMaX 3IIeK-
TPOCHAOKEHHS IIPOMBIIIUIEHHBIX 3JaHHH H IIPeAnpHAaTHi. LleHTpami3oBaHHAas
HHTeJUIEKTYalIbHA S 3alllHTa pacpeaelIMTeIbHOH CETH.

JlaGoparopHasa padbora Ne'/. PenelHas 3aIliTa M aBTOMaTHKa B CHCTEMaX 3IIEK-
TPOCHA0KEHHS IIPOMBIIIUIEHHBIX 3JaHHH H ITPEAIPHATHH. MaKCHMaJIbHas TOKO-
Bas 3aIl[MTa C HE3aBHCHMOH BBIJIEPKKOH BPEMEHH JIMHHH 3JIEKTPOIEpedaul U
BBOJTHOT' O BBIKITFOUATEIS.

JlabGopaTtopHasg padora Ne8. DnekTpodanaHc U OIpeIe/IeHHe IIOTEPh AIEKTPHYE-

W
SRV ST Ak ACETTEIOBAHIE BIMSHHS TTaPAMETPOR SIIEMEHTOB, CXEMBI H Pe-

Ceptucoukar: 2C0000043E9AB8BI52205E7BAS00060000043E -
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CepTudukar:
Bnaneneu:

JlaGoparopHasg padora Ne9. OnTHMI3aI[H CHCTEM 3IeKTPOCHa0KeHHd. J[HCTaH-
IIMOHHOE VIIPaBICHHE H OTOOpaXeHHe PEKHMHBIX ITapaMeTPOB B L[EHTPAII30-
BAHHBIX KOMIUJIEKCAX JHCIIETYEPCKOT'O YIIPABIEHHS.

YyeGHO-MeTOHYECKOe H HH(POPMaIHOHHOe o0ecIieueHHe JHCIIHIUIHHEL
[IepeyeHh OCHOBHOH H JTOIIOIHHUTEILHOH JINTEPATYPHI, HEOOXOIMMOH JITIS OCBO-
eHH I JTUCIHITIIHHEI

IlepeueHpr YUEOHO-METOAMYECKOIO OOECIIEYEHHS CaMOCTOSTEILHOH pPalOThI
OOYYArOIIIXCA TI0 JUCIIHUIUIHHE

[lepedyeHp pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITHOHHOH ceTH WHTep-
HeT, HeOOXOAHMBIX 151 OCBOESHHS JHCIL[HITIIHHEI

[IprimoxeHn s

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BreneHue

[lenpro pa®oTHl B J1a00pPaTOPHH SBIISIETCS VITIYOJIEHHE H 3aKPEIUIEHHE ITPHOOPETEHHBIX
TEOPETHYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH ITPOBEPKH TEOPETHUYECKHX ITOINOKEHHI, a
TAKXKe 3HAKOMCTBO C 3IEKTPOHHBIMH KOMITOHEHTAMH, 000PYA0BAHHEM, H3MePHTEILHBIMH ITPHOO-
paMH H almapaTypoH, HCIIOIB3YEMBIMH B ITa00paTOPHH.

B pesyinerare BEIOIOMHEHH S Ta00paTOPHBIX PadoT CTYAEHTHI JOIKHBI IPHOOPECTH YMEHHSI
H HAaBBIKH 110 COOPKE H HCCIEAOBAHIIO 3JIEKTPOHHBIX CXeM H IIPHOOPOB, H3MEPEHHSM SIIEKTPHYE-
CKHMX BEJIMYMH. TemaTHKa 1a00paTOpHEIX paboT IMOIHOCTHIO COOTBETCTBYET COAEPKAHHEO OCHOB-
HBIX Pa3JelioB Kypca, H3Y4aeMOIr'O B BRICIIHX TeXHHYeCKHX YueOHBIX 3aBeJIcHHSX. B mpeiarae-
MOM YU4eOHOM ITOCOOHH OITHCAaHO OAHHHAIAIATE JIa00opaTOPHBIX padoT. B ormcaHn KaxmaoH 11a0o-
PaTOPHOH padOTHI c(hOPMYIHpPOBaHa €€ Iellb, H3I0KeHbI OCHOBHBIE TEOPETHYECKHE TTOTOKEHHL,
OICaHa CXeMa YCTAaHOBKH JJIS ITPOBEIASHIS SKCIIEPHMEHTAILHOIO HCCIIEQOBAHNS, JaHbl PEKO-
MEHIALIHH T10 ITPOBEAEHHIO OILITOB H 00paloTKe pes3ylIbTaTOB H3MEPEHHI, a TAKKE KOHTPOJIbHBIE

BOITPOCHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



1. Ilens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enp M3yYeHNSI THCITHIUIHHBI « OIeKTPOCHA0KeHHE TTPOMBIIIIEHHBIX MPeIIIPHATHI) CO-
CTOHT B ITOIIYYeHHH 3HAHHH O ITIOCTPOSHHH H peKHMaxX pabOoThl CHCTEM 3IeKTPocHa OKeHIS ITPo-
MBIIIUIEHHBIX H TPaXkKIaHCKHX 00BEKTOB, a TaKKe OOBeKTOB CEIbCKOr0 XO3SHCTBA H TPAHCIIOPT-
HBIX CHCTEM.

3agadel JUCLHITINHEI SBISETCSI H3YYeHHe (PH3HYECKHX OCHOB (POPMHPOBAHHS PEKIMOB
AJIEKTPOIOTPeOIEHHS, OCBOEHHE OCHOBHBIX METOJOB PacuéTa HHTEIpaJbHBIX XapaKTePHCTHK pe-
KHMOB H OITpeJielIeHH I PacUETHBIX HAarPYy30K, ITOKa3aTelel KauecTBa SIeKTpocHa0XKeHH I, H3yYe-
HHE METOJIOB JOCTIDKEHHS 3aJJaHHOI'O YPOBHS HaJeKHOCTH O0OPYIOBAHHS H CHCTEM 3JIEKTPO-

CHaOKEHH L.
2. Obopyoosarue u mamepuaisl

ATImaparHble CPeICTRA:

— HayuHo-HccraemoBaTelns CKHIT KOMIUIEKC « ABTOMAaTH3HPOBAHHBIE CPEICTRA YIIPABIeHHS
H 3aII[HUTEl B CHCTeMaX 3IEKTPOCHa0KEHH S ITPOMBIIIIEHHBIX ITPEITTPHSITHID

YuebHast ayaIuTOPHS IS IPOBEAcHH S YUEOHBIX 3aHSATHI, OCHaIllleHa OOOpYAOBAaHHEM H
TEXHHYECKHMH CpeJcTBaMH 00yueHHs. [IlepeHOCHOH HOYTOYK, IIPOEKTOP, JOCKAa MArHHUTHO-Map-

KEpHasL.

3. Haumernoearue nao opamopusix padbom

J111s1 3a04uHOH (POPMBI 00YUEHHS ITPEY CMOTPEHEI CIEYIOIIHE TabopaTopHBIe paboThI: Jla-
OopaTtopHas padora Nel. KauecTBo 3MeKTpHYECKOH SHEPIHH. ABTOMAaTH3HPOBAHHAS CHCTEMA KOH-
TPOIS H yUeTa 3IeKTPO3HEPTHH B IIEHTPAIH30BaHHBIX KOMIUIEKCAX JHCIIETYEPCKOT O VIIPaBIEHH
— 1,5 yaca, 13 HHUX IIpaKTHYeCKas IIOATOoTOBKA — 1,5 yaca; JIaGoparopHas pabdora Ne 2. KoMrieHca-
I[H PEAKTHBHON MOIITHOCTH. IIYCK B X0 CHHXPOHHOI'O KOMIIEHCATOpa PeaKTHBHOH MOIIHOCTH —
1.5 yaca; JlaBopatopHasg padora Ne 3. TOKH KOPOTKOI'O 3aMBIKaHHS. OIpeJelIeHHEe COOTHOIIEHHS
TOKOB KOPOTKOI'O 3aMBIKAHH 1 Pa3/IMYHBIX BHIOB ITPH 3aMbIKAHHH B OJHOH M TOH K& TOUKE CETH,
ITHTAOINEHCS OT HCTOYHHKA IPAaKTHYeCKH OeCKOHEYHOHM MOIIMHOCTH — 1.5 vaca;, JlaboparopHas
padora Ne’/. PeneiiHas 3amura M aBTOMAaTHKa B CHCTeMaX 3JIeKTPOCHAOKEHHUS ITPOMBIIIUIEHHBIX

3IAHHH H HpE,[[HpI[HTI]fI. MakcumManbHas TOKOBas 3alllHTa ¢ He3aBHCHMOH EBI,[[EPHCKGﬁ BPCMCHII

TIHHIH SBEkEPONRPEAAHCY:BBOIHOTO BBIKIOYaTeNs — 1,5 uaca.
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No T'eMbI

T CITH -
TIJTHHEI

HanmMeHOBaHHE TeM AHCIIILIIMHEBL, HX KPAaTKOC CO-
ACPAKAHIIC

O06BeM
YaCOB

M3 HIIX npakTHye-
CKas ITOATOTOBKA,
YaCOB

8 CeMeCTp

JlaboparopHas padora Nel. KadyecTBo 2J1eKTpH-
YeCKOl HepruM. ABTOMAaTH3HPOBAHHAS CHCTEMaA
KOHTPOIIS H yUeTa 3JIEKTPOIHEPIHH B IIEHTPaII30-

BdHHBIX KOMIUICKCAX MJHCIICTHCPCKOI'O YIIPdBIIC-
HITA.

I/IS}”IHTL ITPHHITHIIBI PCaJIN3allHH CHCTCMbBI YHUCTA
JNCKTPOSHEPTHI.

1,5

JlabopaTtopnas padora Ne 2. Komnencamus pe-
AKTHBHOM MOIIHOCTH. [IYCK B X0 CHHXPOHHOI'O
KOMIIEHCAaTOpa PeaKTHBHOH MOIIHOCTH.

[IpHoOGpecTH HABBIKHM ITI0 BKIIIOUEHHIO CHHXPOH-
HOI'0O KOMIIEHCATOpa PeaKTHBHOH MOIIHOCTH Oe3

Harpy3KH Ha Bally.

1,5

JladoparopHas padora Ne 3. Toxkn KopoTKoro
3aMbIKaHHA. OIpeJeleHHE COOTHOIIEHHS TOKOB
KOPOTKOI'O 3aMBIKAaHH S pPa3IHYHBLIX BHIOB ITIPH 3a-
MBbIKAHHH B OJHOH H TOH K& TOYKe CeTH, ITHTaro-
IIEHCS OT HCTOYHHKA IMPAaKTHYECKH OeCKOHEeYHOM
MOIITHOCTH.

[IppoOpeTeHHe HABBIKOB OIIBITHOI'O OITPEJEJIEHHE
COOTHOIIIEHHE TOKOB K3 pas3miiHbIX BHIOB.

JlaboparopHas padora Ned. ToxkH KopoTKoro
3aMbIKAHHSA. VIcclieoBaHNe BIHSHI S HA JHHAMH-
YECKYI0 YCTOHYHBOCTh HATYPHOI'O CHHXPOHHOI'O
reHepaTopa JJHMTEIBHOCTH KOPOTKOI'O 3aMBIKAHIS
B ANIEKTPOSHEPTETHUECKOH CHCTEME.

HMccnemoraTh BIMSHHE Ha CTaTHUYECKYIO YCTOHYH-
BOCTh HATYPHOI'O CHHXPOHHOI'O I'eHepaTopa OQHO-
(pa3HBIX, ABYX(pAa3HBIX H TpeX(a3HBIX KOPOTKHX
3aMBIKAHHI.

JlabopaTopnan padora NeS. Peseiinas 3ammra
H ABTOMATHKA B CHCTEMAX YJIeKTPOCHAOKeHH A
NPOMBIIILIEHHBIX 30AaHHH H Npeanpuarul. /le-
I[EHTPAM30BaHHEIE KOMIUIEKCHEl PeJIeHHON 3a-
IIIHTEI M aBTOMATHKH 3JIEKTPOIHEPTETHUYECKHX CH-
CTEM.

M3y4YUTh IPHHIMUITEL pealm3alii KOMIUIEKCA pe-
JIEFHOMH 3aII[UTHl H aBTOMATHKH 3JIEKTPOCTAHI[HH C
TIPHMEHEHHEM THITOBBIX YCTPOHCTB.

Ao

JlabopaTtopHas padora Ne6. PesteiiHas 3amuTa
H ABTOMATHKA B CHCTEMAX JIEKTPOCHAOKeHH A
NPOMBINLICHHBIX 3AAHHIA U NpeMpPUATHH. [[cH-
TPalIM30BaHHAS HHTEJUIEKTYallbHas 3allliTa pac-

@PWEHBHGI"& CSTH.

SNEKTROMT YR HINITEL PeaTH3alHH LEHTPaIH30BaH-

Seprar O HOT S KOMITICKCd PETefHO 3aIHThI H aBTOMaTHKH

Bnan

eu. llleGayxoea TqTenAHa AnexKcaHOpoBHa

IJNCKTPOCTaHITHII.

Nencteutened: ¢ 19.08.2022 no 19.08.2023




JlabopaTtopnas padora Ne7. PeseiiHas 3ammra
H ABTOMATHKA B CHCTEMAX JIEKTPOCHADKEHH A
NPOMBIILICHHBIX 34AHAH H NIpeapuar ni. Mak-
CHMallbHas TOKOBAs 3alllMTa ¢ He3aBHCHMOH BEHI-
JIEPKKOH BPEMEHH JIMHHH 3IEKTPOIEPEdAYd H
BBOJTHOI'O BBIKITFOUATEILA.

M3y4uuTh IMPHHIMOI AeHCTBHSA MaKCHMAJILHOH TO-
KOBOH 3aIl[HThIL

JlaboparopHas padora Ne8. DaexrTpodaiaHc H
ornpeae/ieHHe MOTEPh VIEKTPHYECKOH SHEPruim.
Mccnemopanue BIHSHHS ITapaMETPOB 3JIEMEHTOB,
CXEMBI H PeKHMa 3JIEKTPHYECKON CHCTEMBI Ha €TI0
8 YCTOMYHBOCTE.

OIpeIeNINTh BIIMSHHUE JJIHHBI JIMHHH SJIEKTPOIIe-
pefayH (ee SKBHBAJIEHTHOI'O COITPOTHRIEHHS) Ha
IpeAel CTaTHYeCKOH yCTOMUHBOCTH CI' B HOMM-
HaJIbHOM PeKHME.

JlabopaTtopHas padora Ne9. OnTuMH3aANMA CH-
CTeM  JIEKTPOCHAOKeHHA.  J[HCTaHIHMOHHOE
VIIPaBJIEHHE H OTOOpakeHHE PEKHUMHBIX ITapaMeET-
POB B IIEHTPAJIM30BAHHBIX KOMIUJIEKCAX JIHCIIET-
9 YEePCKOI'O YVITPAaBIEHHSI.

M3y4ydTh IIPHHIMIILEL PeaH3allHi CHCTEMEI IIepe-
IavyH, o0paboTKH M oTOOpakeHHSI CHTHAJIOB TEJIe-
H3MEPEHHH H TeJle CHTHAJIM3Al[HH H TeJIEYIIpaBIle-
HILL.

Hroro 3a 8 cemecrtp:

27

'

HToro:

27

'

AOKYMEHT MNOANMCAH
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4. Cooepacarue 1ad opamopHslx pad om
Jlabopamopnas pavboma Nel. Kauecmeéo 3nekmpuueckou Inepeuu. Ae momamusupo-
6AHHAA CUCMEMA KOHMPOJIA U yuema 3JIeKMpPOoIHEPZUN 6 UECHMPAIU306AHHLIX KOMNWIEKCAX

ducnemuepcKkozo ynpasjaeHuA.

Ilens padomst: N3ydIUTh MPHHIHIILI PealTH3al[i CHCTEMBI yUeTa SIeKTPO3HEPIrHH.

OCHO6bL meopuu:

B cBsBH ¢ ImepexooM K PhIHOYHOH SKOHOMHKE BO3HHKIA HEOOXOMHMMOCTE ITOBBICHTD 3()-
(PEKTHBHOCTH YIIPaBJIEHHS 3HEPronoTpetiIeHHeM, ITOCKOIBKY 3TO OTBeYaeT SKOHOMHYECKHM HH-
TepecaM ITIOCTABINHKOB M IOTPeOHTeNIeH AIEKTPOIHEePrud. OIHHUMH H3 HAIIPAaBIICHHH PEIICHHS
IAaHHOH 3aJa4yH SIBJISTEOTCS TOUHBIH KOHTPOIb H YVUET 3IIEKTPOIHEPIHH. FIMEHHO 3TO HallpaBIIEHHE
TOIDKHO OOECTIEYHTh 3HAUHTEIIFHYIO YacTh 00IIero sHeprocoe pekeHs, IMOTEHIHAI KOTOPOro Co-
cTaBisgeT Oojiee 1/3 Bcero HeIHEITHer0 00beMa SHepronoTpeOIeH .

HoBble 5KOHOMIYECKHE OTHOIIEHHS B c(pepe YIIPaBIeHHS SHEPTONOTPeOIeHHEM ITPOSIBIIS-
IOTCS B (POPMHPOBAHHH €JHHOI'O PBIHKA 3IEKTPO3HEPIHH. X0 H3 BHIIECKA3aHHOIO, PHIHOK
3IIEKTPOSHEPIHH JOJKEH IIPEACTABIISATE COOOH MHOIOKOMITOHEHTHEIM MEXaHH3M COITIaCOBAaHHI
3KOHOMHYECKHX HMHTEPECOB ITOCTABINMKOBR M ITOTPEeOHUTENEH 3IIEKTPO3HEPIHH. OIHIM H3 CaMBIX
BaKHBIX KOMITOHEHTOB PBIHKA 3JIEKTPOSHEPTHH SBJISETCSA €r0 HHCTPYMEHTAJIbHOE O0eCIIeUeHHE,
KOTOPOE IMPeAcTaBIsgeT cOO0H COBOKYITHOCTE CHCTEM, IIPHOOPOB, YCTPOHCTB, KAHAIIOB CBS3H, all-
TOPHTMOB H T. I1. JIJISI KOHTPOJISA H YVIIPaBJIeHH S ITapaMeTpaMH SHepPronoTpedieHns. bazoi (opmH-
POBAaHHA H Pa3BHUTHI HHCTPYMEHTAILHOIO OOECIIEYEHHS SBJITIOTCS aBTOMAaTH3HPOBAHHBIE CH-
CTEMEI KOHTPOIS H y4eTa ITOTPebIeHN I NEKTPOIHEPIHH.

B yCIOBHSX TOCYIapCTBEHHOIO IIEHTPAIM30BAHHOIO ITTAHHPOBAHHS SHEPTOIIOTPEOIIEHH
OaraHC SKOHOMHYECKHX HHTEPEC OB IIPOU3BOAUTENEH H ITOTPeOUTETIEH NEKTPOSHEPIHH CBOIIUICS
K YPOBHIO I'OCYAapCTBEHHBIX IUIAHOB,

IIPH 3TOM ITOTPeOHTENb AOKEH OBLI MOIYYaTh 3aIlUIaHHPOBAHHOE KOIIHYECTBO

IEelleBOi AMEKTPOIHEPTHH B yI00HOEe A1 HEro BpeMs. [1oaToMy OCHOBHOE HazHaUEHHE
3JIEKTPO3HEPTreTHYECKOH OTPACIIH COCTOSIIO B HaJeKHOM, OecriepeOONHOM SHEProCcHa0KeHHH I10-
TpeOHTENIEN B 3aIUIaHHPOBAHHBIX 00beMax. {111 JOCTHKEHH S 3TOH 1[EIIH OCVIIECTBIISUIOCEH VIIPaB-
JIEHHE IIPOLIECCOM ITPOU3BOACTRA, IEPEIAYN H pacIIpeelIeHH IEKTPO3Heprui. Harpyska pery-

JIHPOBAJIACh MCTOJOM IIPAMOI'OC VIIPpABIICHHA IIO TpEﬁGEHHI[ECI ITPABHTCIIBCTBCHHBIX OPI'daHOB H

SHEPrOKGNHE oA, BCTIOBHAX HTIEKTPHYECKast SHEPTHS PacCMaTpPHBAIACh, TIPEXKIE BCETO,

Cepmudomkatr: 2C0000043ESABBBO952205E7/BAS00060000043E
Bnanendak (ﬁ@@g;ﬁ;ﬁg@gg CLAHLIMS, TI03TOMY IIEPBOOYEPEHBIM (M €AHHCTBEHHO HEOOXOAUMBIM) CPEJ-
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CTBOM YITPABJIECHHS SHePronoTpedileHHeM) SBISTIach aBTOMAaTH3HPOBAHHAS CHCTEMA JHCIIETUYE]-
ckoro yrpapieHHI (ACJ]Y), BEOTONMHSIOIAS POJIb PETYIIATOPA IIOTOKOB AIIEKTPHYECKOH SHEPIHH
B IIPOIECCE €€ ITPOH3BOACTBA, Nepeqau U pacrpeaeiaeHUs. [loTpeOHOCTE B yueTe OOIBIINHX I10-
TOKOB 3JIEKTPO3HEPTHH ITPH €€ 3KCIIOPTE H IIPH IepeToKaX MEAIY SHeprocHcTeMaMi, 00beIHHEH-
HBIMH 3HEPre THYECKHMH CHCTEMaMH M B MaclliTadax EQHHON SHEPreTHYECKOH CHCTeMBI, 00YCIIO-
BHIIa HEOOXOAHMMOCTh CO3JaHHS JOKAIbHBIX aBTOMATH3HPOBAHHBIX CHCTEM H3MepeHHSI (KOH-
Tpons) 3mekTposHeprHH (ACHUD). B nepHox nepexoia K pRIHOYHOH 3KOHOMHKE 3IEeKTPOSHEPIH
CTAHOBUTCS ITOIMHOL[EHHBIM TOBApOM, OOBEKTOM KYIUIH-IIPOAaXH. II0CKOIBKY ITpPOIECC KYILIIH-
IIPOIaKH 3aBePIaeTCs TOIBKO ITOCIIe OITIATH (pealr3aliHH ), SIIEKTPOSHEPr U KaK TOBap BhIpaKa-
€TCS HE TOJBKO KOJIMYECTBOM, HO H CTOMMOCTBIO. IIpH 3TOM OCHOBHBIMH PBIHOYHBIMH ITapaMET-
PaMH CTAHOBSTCS KOJIMYECTBO ITOJNIE3HO OTITYINEHHOH SHEepPruH M €e OIUIaYyeHHas CTOMMOCTH, a
(pOPMHPYIOITHECS PO3HHYHBIH H OITTOBBIH PHIHKH 3IIEKTPO3HEPI HH ITPEICTaBILIEOT COO0MH IO CYTH
PBIHOK ITOJIE3HO ITOTPEOIIEHHOH 3IIEKTPOIHEPTHH.

PasBHTHE PBIHKA 3JIEKTPOSHEPIHMH HAa OCHOBE AKOHOMHYECKOIO METOJA YIIPaBIIEHHS ITO-
TpeOGOoBAIIO CO3MaHIN I IIOTHOMACIITAOHBIX HePapXHYECKHX CHCTEM. aBTOMATH3HPOBAHHBIX CHCTEM
H3MePpeHH I 3IeKTposHepruH (ACH D), yuera rmoTpeOiaeHH B cObITa AneKTposHeprHH (ACVYIICD),
IHCIIETYE PCKOTO YITPaBJIeHIA

(ACJ1Y), xkoHTpong H yueTa sHepronorpedineHns (ACKY3). OcHoBHasg 0COOEHHOCTD 3KO0-
HOMHYECKOI'O METOAA VIIPAaBIEHHS PACCMOTPEHHE SHEProIorpedlieHHsI KaK TTIaBHOI'O 3BEHa,
VIIPABJLIOINET O PHIHKOM 3IEKTPOSHEPIHH, KOTOPEIH B CBOIO OUYEPEIb IPeACTaBISIETCI COBOKYII-
HOCTHIO COOCTBEHHO TEXHOIIOTHYECKOI'O ITpoIiecca (IIPOH3BOJICTRA, IEPeJadyH, paciIpeleleHHs H
ITOTPeONNeHH S AIIEKTPOSHEPTHH ), YUETHO-(HHAHCOBOTO ITPOIlecca SHEPronoTpeOlIeHNs, a TaKXKe
ITOJIMTHKO-3KOHOMHYECKOI'O (OTpaskarolero TEKYIYIO IIOJINTHKY B O0JIAaCTH SHEPrOHCIIONb30Ba-
HHS). OTO H ABIISETCS MPEMIIOCHIIKON IS YIIPARIEHHS PRIHKOM 3IIEKTPO3HEPIHH IIOCPECTBOM
CO3JaHIs eQHHON, HHTEI PHPOBAHHOM, CHCTEMEI YIIPaBIEHHS 3HepromnorpedineHneM Ha 06ase CH-
cteM ACHD, ACYIICO, ACOY u ACKYD.

OpraHm3aiisa o0Ie POCCHICKOr0 OITTOBOI0 H PO3HHYHOI'O PRIHKOB SHEPIHH H MOIITHOCTH
00V CIIaBIMBAET HEOOXOAHMMOCTD ITOBHIIIIEHHS TOYHOCTH H JTOCTOBEPHOCTH YUETa EKTPOSHEPIHH
ITYTEM CO3JAHHS OTPAclIeBOH HepapXHuyecKon cucteMoH ACKYD H ee mHTerpanun ¢ OaHKOB-
CKHMH CHCTEMAMH JJIS KOHTPOIIS H YCKOPEHH S IUIaTeKeH Ha OIITOBOM H PO3HHYHOM PEIHKAX SHEP-
THH M MOII[HOCTH.

COBpPEMEHHOE COCTOSHHE TEXHHYECKHX CPEeJCTB y4eTa 3IEKTPOSHEPIHH H OCHAIIEHHE

SHEPTOCHEIEMATIEA S BRARE BB UM CIHTETFHOI TEXHIKH CO3/AlOT MPEATIOCKITKH A7 co3naHus AC-

Ceptudukgar, 2C0000043ESABBB952205E /BAS00060000043E - -
Bnanendy: Y JuL0ECIEMIBAQIIEH, BhIIaYy HEOOXOAMMOH KOMMEPUYECKOH HH(POPMALMH B PealbHOM Mac-

1Tade BpeEMEHH Ha BCE YPOBHH VIIPARIEHH I H OOCITYKHBAIOIIHe HX OaHKI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



YKkazarue no mextike dezonacHocmii:
YKa3aHHS IT0 TEXHHKE 0e30IIaCHOCTH IIPH BBOIOJIIHCHHII HﬂﬁﬂpﬂTGpI{BIX pElﬁGT IPHBCICHBL

B ITPHIIOKEHHE A.

VYKazanusa no 6uinoiHeHuo 1adopamopHoi pabomel:

Ha maGopatopHoi cToike « Mojenpb aneKTpocTaHI Nel» cobpars cxemy 1adopaTopHBIX
HCIILITAHHH, COOTBETCTBYIOIIYIO PexiMy Nel.

Ha maboparopHon crorke « Mojens anekrpoctanii Ne2y» coOpaTh cXeMy J1ab0opaTOpHBIX
HCIIBITAHHH, COOTBETCTBYIOIIYIO PeKHMY No2.

BKIIIOYHTE aBTOMATHI HCTOUYHHKOB ITHTAHHS MO EIeH IeKTPOCTAHIIII Nol 11 No2.

Ha IIEPCOHAIIbHOM KOMITBIOTCPE LIEHTPAIIH30BdAHHOI'O KOMIIJIEKCA JHCIICTUCPCKOI'O YVIIPAdB-

nennda (LUKJY) 3amycTHTh mmporpaMMHBIH KoMitieke «DeltaProfi» (ITyck — IIporpanvmier — JIaGo-
paTopHeIH koMinieke — DeltaProfi). 3arpy3ute He0OXOAHMYIO KOH(PHIYPAIHIO IIPOrPaMMBI KO-
MaH10H « PaboTel — MOC — Komiiekce J[Y — ACKYD». 3armycTurs nmporpaMMy B padoTy KHOIIK OH
«IIyck» MM KOMaHIOH ITITaBHOI'O MEHIO « YIIpaBlIeHHe — [ IyCK» HIH ropsyen KiaBHIeH F3S.

Ha mepcoHaaIpHOM KOMITBIOTEPE MOJEIH AJIeKTPOCTAHIHMH Nel 3aITyCTHTH ITPOr PAMMHBIH
xomruieke «DeltaProfi» (Ilyck — Ilporpammer — JlaGopaTopHsIit komimiekc — DeltaProfi). 3arpy-
3HTh HEOOXOTHMYH KOH(HTYPaI[HIO ITporpaMMbl KoMaHAoH « PadoTel — MOC — DiieKTpocTaHII
Nel — ACKYD3». 3amycTHTh IIporpaMmy B padoTy KHOIKOH «Ilyck» WiIHM KOMaHIOH ITIaBHOI'O
MEHIO « YTIpaBieHHe — [ IyCK» WM ropsyen KiaBuimer F3S.

Ha mepcoHaaIpHOM KOMITBIOTEPE MOJEIH AJIeKTPOCTAHIHMH Ne2 3aITyCTHTH ITPOr PAMMHBIH
xomruieke «DeltaProfi» (Ilyck — Ilporpammer — JlaGopaTopHsIit komimiekc — DeltaProfi). 3arpy-
3HTh HEOOXOTHMYH KOH(HTYPaI[HIO ITporpaMMbl KoMaHAoH « PadoTel — MOC — DiieKTpocTaHII
No2 — ACKYD». 3amycTHTh IporpaMmy B padoTy KHOIKOH «Ilyck» WiIM KOMaHIOH ITIaBHOI'O
MEHIO « YTIpaBieHHe — [ IyCK» WM ropsyen KiaBuimer F3S.

HMccnegoBars paboTy ANMeKTPOSHEPTETHYECKOH CETH B PEXHME OJHOCTOPOHHETO TIHTAHHAL.
J1g sTOoro, JUCTAaHIIMOHHO BKIIFOYHTH BBHIKIIOYATeTH Q6 M Q7 smekTpocTaHMH Nel (Imemykom
JIEBOH KHOIIKH MEIIIH IT0 H300pakeHMIO BRIKITIOUATENS Ha MHEMOCXeMe JIOKaJIbHOI0 KOMILIIEKCa
yIIPpaBJIEHHS AIIeKTPOCTAHIIHA ). AHAJJOTHYHBIM 00pa30M BKIFOUHTH BRIKIIFOUATEIL (QO Ha BIEKTPO-
cTaHIu No2. Ha 1ieHTpamn30oBaHHOM KOMIUIEKCE JHCIIETYEPCKOrO YIIPAaBIEHHS ITOIAaTh KOMAH/IbI
Ha BKIIIOYEHHE BBIKIIFOYATENEH JTHHHI 3IeKTporiepenady W1 u W2 co CTOPOHBI 3IIEKTPOCTaHIH

Nel u Ne2. Yepes 10 MHHYT 3amucaTh TEKVIIHE ITOKA3aHH S IIPHOOPOB VUETA BIIEKTPOIHEPIHH Ha

SIEKTPOGHARH oM LWL Yo

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BKrOUHTE B paboTy SHEProdinoK 3IeKTPOoCTaHIMH Ne2. JIIg 3TOro0, IMepeBeCTH TYMOIIED
SA1 paspereHns padboThl YaCTOTHOI'O ITpe00pa3oBaTelld B ITON0XKeHHe «Briepea». M3MeHss 1o-
nokeHHe nmoreHruoMerpa RP1 Momyis rpeobpaszoBarensa 4acToThl, 3aaTh VCTABKY IO YacTOTE
50T'11, COOTBETCTBYIOMIYIO YacTOTe BpallleHHI IMpHBogHOro aBuratensd 1500 o6/muH. Ilogats 1H-
CTAHI[HOHHYIO KOMaHJIy Ha BKIIFOYEHHE I'eHEPaTOPHOr0 BRIKIIFOYATENd Q3. BKIOUHTE TyMOIIEep
rmofayu rmuTaHusa «CeTh» MOAYIS BO3OYAIeHHS. [[ITaBHO ITOBBIINAS CHTHAT 3aJaHHUSI MTOTEHIHO-
MeTpoM RP1, yCTaHOBHTE HOMIHAJIBHBIN TOK BO30VKICHHS reHeparopa 0,8 A. YBeIMInBas CHI-
HaJI 33JjaHHs MOIIHOCTH IIPHBOJHOIO JABHIaTens rmoTeHmoMmeTpoM RP1 nepesecTtH reHepaTop B
PEKHM BBIJJaYH aKTHBHOH MOIITHOCTH 50 BT1. Uepes 10 MHHYT 3aImcarh TEKVIIHE ITOKA3aHI S ITPH-
OOpOB yUeTa BMEKTPOIHEPTHH, OIIPEAEIIHMTh PACXO]T NMEKTPHYECKOH SHEPTHH I10 JIHHHSAM 3JIEKTPO-
Iepegay H Harpy3KaM 3a JJaHHBIH HHTEPBAJl BPEMEHH.

OTKIIOUHTE T€HEPATOP SNMEKTPOCTAHIMH No2 OT CETH JHCTAHIMOHHOH KOMAHJIOH OTKIIFO-
yeHH A BRIKIIFoUaTersd Q3. IlepeBectH noreHIoMeTpel RP1 Moy s Bo30yKIeHHS H MOIYIIS TIPeE-
o0pazoBaTels 4aCTOTHL B KpalHee JIEBOE IOI0KEHHE. OTKIIOYHTE IEpeKITroYaTelh « CeTh)» HCTOY-
HHKa BO30YKIeHHSI CHHXPOHHOI'O reHeparopa. Ilepexkmouarens SAl paspereHus paloOThl ya-
CTOTHOTI'O ITpe00pazoBaTeis IIEPEBECTH B CPEIHEE ITOIIOKEHHE.

Ha IHK/IY momgaTe KOMaHIEI Tele OTKIIFOUEHHS BCEX BBIKIIIOYATEIIEH B AIIEKTPOSHEPr eTH-
YeCKOH cHcTeMe. OTKIIFOUHTE aBTOMATEI HCTOYHHKOB ITHTAHHSI MOJEIIEH 3JIEKTPOCTAaHINI Nel H
No2.

OCTaHOBHTE PadoTy IporpaMM VIIpaBJIeHHS Ha SNeKTPocTaHIMAX Nel m No2 KHOIKOH
«CTOIm, KOMaHIOH ITITAaBHOI'O MEHIO « YTIIpaBleHHe — CTOIT» HIIHM ropsyeH KilapHieH F6. AHamo-
THYHEIM 00pa3oM, OCTAHOBUTE padoTy mporpaMmel yvirpaeineHnsa Ha [IKY. Baumanre! IIpu ocra-
HOBE pabOTHI ITPOrpaMM Ha JIOKATIPHBIX KOMITIEKCAX YIIPABIIEHI 3IIEKTPOCTAHIHSMI, IIPOrPaMM-
Hoe oOecrieyeHHe Ha [[KJIY BeI1aeT cooOImeHHe, O TOM, YTO OJHH H3 KIIHEHT OB HH()OpMaI[HOHHOH
CceTH OBIII OTKIIFOUEH. DTO He SABJISETCS OIH OKOH.

[ IpoaHamM3HpOBaTh ITOTYYEHHBIE JaHHBIE, OIIPeJAeIIMTh OalaHC IO IMpHOOpaM yUueTa 3JIeK-
TPOSHEPIHH, 00BSCHHTh BO3MOXKHEIE pacxXokaeHHSI. OPOPMHTh OTYET 1O IaO0paTOpHOH padore.
B oTueTe oTpasurh, AJIA 4YETO HEOOXOAHNM YUET 3JIEKTPOSHEPTHI, B YEM pa3HHI[A MeXIy KOMMED-
YECKUM H TEXHHYECKHM YUETOM BJIEKTPOSHEPI U, 3aUeM HEOOXOINM YUYET PeaKTHBHOH 3IIEKTPH-

YyeCKOH SHEPI'HH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHMS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Koumponosusie 6onpocst:

1. Pacimndporate a00perHaTypy ACKYD.

2. OnpepermTs e | 3aauyn ACKY 3.

3. JlaTh KpaTKyIO XapaKTepHCTHKY YPOBHSIM ACKY D.

4. HEPE‘IHGHHTL OCHOBHBEIC HOPMATHBHO-IIPABOBBIC JOKYMCHTEI, OIIPCACIIAIOIIIC HalIpaB-

JICHHA H ITPHHIHIIBL B OPTAaHH3AITHH YHCTA 3JICKTPOSHCPIHI.

5. OmnpeIenHTh OCHOBHBIE CITIOCOORI opraHus3aiii ACKY D, pacKpeITh MIPHHIIHIL TTOCTPOE-

HHA H PCIIaCMbIC 3da™H.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JJabopamoprasa pavboma Ne 2. Komnerncauusa peakmueHoi mouiHocmit. I11yck 6 xo0

CUHXPOHHOZ0 KoM ReHcamopa pEHf{HMEHﬂﬁ JMOHU{HOCIIAL.

Ilens pabomst: 1TpnoOpecTH HaBBIKH I10 BKIIFOUEHHIO CHHXPOHHOI'O KOMIIEHCATOpa peak-

THBHOH MOIITHOCTH 0€3 Harpy3KH Ha Baly.

OcHO6bl meopuu:

CVIIECTBYIOT HECKOJIBKO CITOCOOOB ITyCKa KOMIIEHCaTOpa. Bce OHM B ITaBHOM 3aKIIrOya-
IOTCSI B TOM, UTO B ITPOIECCE ITYCKa POTOP MAIIMHEI Pa3TOHATCS 10 CKOPOCTH, OIIH3KOH K CKOPOCTH
BPAIIAFOIIErOCS IO, TIOCIIE YET0 KOMIIEHCATOP BXOAUT B CHHXPOHH3M H HAUHHAET padoTaTh KaK
CHHXPOHHBIH.

BERIZIETISIOT ITYCK C IIOMOIIBIO Pa3sTOHHOIO JIBHIATENSL, YaCTOTHEIN H aCHHXPOHHBIH ITYCK.

JIIIs1 OCYINIECTRIIEHHA ITOCIIEIHETO HAa POTOPE B IMOMFOCHBIX HAKOHEYHHKAX Pa3MeEIIaroT ITyC-
KOBYIO OOMOTKY. 2Ta 0OMOTKA BBOIOIHSETCS IO THITY KOPOTKO3aMKHYTOH OOMOTKH aCHHXPOH-
HOro apHrarels. I1pu mycke TpexdasHass 0OMOTKa cTaTOpa BKIIFOYAETCSA B CETh, POTOP KOMIIEHCA-
TOpa IIPHUXOIHT BO BPAIllEHHE H Pa3sBOPAUHBAETCS O CKOPOCTH, OIM3KOH K CHHXPOHHOH. BXOXK-
IeHHE B CHHXPOHH3M JOCTHTAeTC ITOCIIE ITOJAaYH ITOCTOSHHOIO TOKAa B OOMOTKY BO30Y KIS HI.

B maHHOM sKcIIepHMeHTe OOMOTKH POTOpPa YHHUBEPCAIBHON MAaIIIHHBI IIEPEMEHHOIO TOKA
BBITIOIHSEOT POJIb ITYCKOBBIX ITPH pa3roHe KoMIleHcaTopa. [1o okoHYaHHH pa3roHa B OOMOTKH po-

TOPa ITOAACTCA IIOCTOSIHHBIH TOK H IMPOHCXOAHT BTATHBAHHE MAIIIIHBI B CHHXPOHH3M.

YKkazarue no mextike dezonacHocmii:
YKa3aHHS IT0 TEXHHKE 0e30IIaCHOCTH IIPH BBOIOJIIHCHHII HﬂﬁﬂpﬂTﬂpHLI}{ pﬂﬁGT IPHBCICHBL

B ITPHIIOKEHHE A.

VYKazanusa no 6uinojiHeHuo 1adopamopHoi pabomel:

* 3aMBIKaeM OOMOTKY BO30YKICHHS JBHTATEIS.

* BKimrounTe BRIKIFOYATEb A3 KHOIKOH « BKJI».

* BkirouyaeM JBHTaTENb KaK aCHHXPOHHBIH.

* Bximrounte BrIKIrouaTenbs A3 kHoIKoH « BKJI». JIBuratems M1 moimkeH IIpHHATH BO Bpa-
IT[EHIIE.

* PasMpikaeM OOMOTKY BO30YKIEeHHS H IIOAKIIFOYAEM K HEH BO30OYIHUTEND. [[eHCTBHE IIPO-

H3BOINM: SREGHI0 A ABVGHEQ B YKAa3aHHON MOCTIe{0BaTebHOCTH, BO H30eKaHIe BKITFOUEHHS BO3-

Ceptudugar: Ecﬂﬂﬂﬂﬂﬁ 9AB8B952205E 7BA500060000043E
BnanenddY THI&HAMT 2. Ha, KORRTEGSE 3dMbIKAaHIC.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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* OTKIFOYHTE BRIKIIOUYATENR A3 KHOMKONH « OTKJL» U cpas3y e BKIFOUHTE BEIKIIFOYATEID
A4 xnornkon «BKJL». JIsurarens M1 JODKeH BTSAHYTHCSI B CHHXPOHH3M.
* Haxxvmte kHonky « OTKJL» mecrounnka G1l.

* OrxirrounTe BeIKIToUaTenu « CEThy» GI0KOB, 3a/1eHCTBOBAHHEIX B HKCIIEPHMEHTE.
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MOIITHOCTH Oe3 Harpy3KH Ha Baly
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmncaHHe HCIOIb3yeMOro 000pPYAOBAHISI H MaTePHAJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. ITpyHIm AencTBHSI CHHXPOHHOH MAIIMHBI H OCOOEHHOCTH €€ KOHCTPYKI[HH. OT 4ero
3aBHCHT YaCTOTa BpPAIllEHHS CHHXPOHHOI'O JBHUIATEIIA?

2. IIpn KaKkuxX yCIOBHSIX MOKHO HCIIOIIB30BaTh aCHHXPOHHYIO MAIIMHY B KaueCTBE CHH-
XPOHHOH?

3. KakoBo HasHauUeHHE CHHXPOHHOI'O KOMIIeHCcaTopa?

4. Kakom TOK BO30YKIeHHI Ha3bIBACTCSA HOPMaJIbHBIM?

5. OxapakrepusyHre padoTy CHHXPOHHOI'O KOMIIEHCATOpPa B PEXIME HEIOBO30YKICHHE H
B KaKHX CIIy4YasX TaKOH PeXHM IIPHMEHSETCS?

6. OxapakTepH3yHre padoTy CHHXPOHHOI'O KOMIIEHCATOPa B PeKHME IepeB030YKIeHHE H
B KaKHX CIIy4YasiX TaKOH PeXHM IIPHMEHSETCS?

7. IlosCHUTE TTOPSAAOK IePeKIIFOYeHHH OOMOTKH BO30YKIEHNS IIPH aCHHXPOHHOM ITYCKE
CK.

8. Kakon pexHM (IepeBo30yKIeHHSI HIH HeJOBO30YKIAEHHT) SBIISIETCS PacUeTHBIM IS
CK u rmouemy?

9. Ilo xaknM IpH3HAaKaM, HaXOSICh Ha I[HTe VIIPABJIEHUS WIH B MAIlIMHHOM 3aJIe, MOKHO
Y3HATh, YTO JaHHBIH CK HAXOAHTCS B ACHHXPOHHOM PeKHMe?

10. Kax m3MeHnTcsa pexnM CK 1mocie rmorepu Bo30y K IeHH !

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jdabopamopraa paboma Ne 3. ToKU KOPOMKO020 3AMbIKAHUA. OnpedeiieHiie cOOnHolle-
HUA NMOKO6 KOPOMKO020 3AMbIKAHUA PA3JIUYUHBIX 611006 NPU 3AMBIKAHUI 6 O0HOIL UL MOIL Jice

MOYUKe cent, HHHIHIﬂH{EﬁCH om HCMOUYHHKA npadxkmuiecKu 0 ecKOHeUuHoI JMOHULHOCHIL.

Ilens pabomest: 11pHoOpeTeHNEe HABBIKOB OITBITHOI O OITPEIEIIeHHE COOTHOIIIEHHE TOKOB K3

Pa3ITHUHBIX BHOB.

OcHo6bl meopuu:

Koporkmum 3ameikanneM (K3) HazpBaeTcsl coeJUHEHHE MeKIY (pazamH, (paz3oi H 3eMiIei
(HyJIEBBIM ITPOBOAOM), HEMPEY CMOTPEeHHbIE HOPMaJIbHEIMH YCIIOBHSIMH PaOOTHI CETH.

B OOIBIIMHCTBRE ClIy4yaeB IIPHYHHOH BO3HHKHOBEHHA K3 B CHCTEME SBIISIETCS HApPYIIEHHE
H3OJISIHH 3TIEKTPHYECKOro 000pYAOBAHHS BCIIEACTBHE H3HOCA H3OMISAIHH, HE BRISIBIEHHOIO CBOE-
BPEMEHHO ITPH NMPO(QHIAKTHYECKHX HCIBITAaHHAX, HIIH H3-3a IepeHaIpsokeHii. K3 MoryT OBITH
BBEI3BAHBI OITHOOYHBIMH JEHCTBHSAMH OOCITYKHBAIOIIETO IIEPCOHANIA, MEXAHHYECKHMH ITOBPEXK]IE-
HHSMH KaOelbHBIX JIHHHI, CXJIECThRIBAHHEM, HAOPOCOM Ha IIPOBOJA WIH IePEKPBITHEM IITHI[AMH
ITPOBOJIOB BO3AYIIHEIX JIHHHH.

IIpn BO3HHKHOBeHHH K3 oO0Ilee COIPOTHRIEHHE IEIH CHCTEMBI 3JIeKTPOCHAOKEHHS
YMEHBINAETCSL, BCIEACTBHE YET'O TOKH B BETBSX CHCTEMBI PE3KO VBEIIHUYMBAIOTCS, a HAIIPSKEHIS
Ha OTJEIBHBIX YYACTKAX CHCTEMBI CHHKAIOTCSL.

Koporkme 3aMbIKaHHS B TpexX(]a3HBIX CeTIX pa3lellIioT Ha TpeX-, ABYX-, OJHO(pa3HbIe H
IBYX(a3HbIe HA 3eMIII0, & CHCTEMBI TOKOB H HaIIPsSDKeHHI ITOYyYal0TCsI HeKaKeHHBIMH. Tpexdas-
Hoe K3 aBIgeTcsI CHMMEeTPHUHBIM, ITOCKONIBKY ITPH HEM Bce TPH (pa3bl OKAa3hIBAIOTCSA B OJHHAKO-
BBEIX YCIOBHAX. Bee octanpHBIe BHAB K3 ABISIOTCS HeCHMMETPHYHBIMH, ITOCKOIBKY (pa3bl OKa3bI-
BAIOTCS B PAa3HBIX VCIIOBHSX, & CHCTEMBI TOKOB H HAITPSKEHHH ITOITYYAIOTCS HCKAKEHHBIMH

KopoTkoe 3aMBIKaHHE COIIPOBOKAAETCS IIEPEXOMHBIM IIPOLECCOM. PacCMOTpPHM IIEpeX o/ -
HBIH IIPOIecC, BOHHKAONMH MpH Tpexda3zHoMm K3 B e, IMHTaroneicsa oT HCTOYHHKA OeCKO-
HeYHOH MOIIHOCTH.

HcTouHHKOM OeCKOHEYHOH MOIIHOCTH HasbIBaeTCI TaKOH HCTOYHHK, Ha 3a’KHMaxX KOTO-
POr0 B HOPMAJILHOM PeKHMeE H ITpH K3 coXpaHAeTCs CHMMETPHYHAS H HEU3MEHHAS 110 BEIIMYIHE
Tpex(aszHas CHCTeMa HaIpPsOKEeHHH. YTOJI (¢ MeXXIy TOKOM H HaIlpsDKeHHeM KakKIoH (asbl OIIpe-
JIENSeTCd COOTHOIIIEHHEM AaKTHBHBIX H HHIYKTHBHBIX COIIPOTHBIEHHH BCEH IENH, BKIIOYAS
HarpysKy.

I@ﬁﬁ?ﬁﬁﬁﬁme IEINT LETh HA IBE YACTH:

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E o
Bnapeney \et®yxopa TarlARABY ) m LI IPOTHBIICHHAMH rluxl=wlLlB KaZFJ10H (13335
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° JIEBYVIO - COAEPKAIYI0 HCTOYHHMK IIMTAHHSA M COIPOTHBIEHHS Iler K3 1K U
xk=mLK. IIporecce 00enx yacTel cxeMbl ITpH TpexX(azHoM K3 ImpoTekaroT He3aBHCHMO.

[IpaBas yacTh paccMaTpHBAEMOH IIETH OKA3hIBAETCS 3aIllyHTHPOBAHHOH KOPOTKHM 3aMBI-
KaHHEM, H TOK B HeH OVIET MOMIEPKHBATHCS IO TEX ITOP, MOKA 3alaceHHas B HHIYKTHBHOCTH L
SHEPTH I Mar HHTHOTO ITOJS He IepelAeT B TeIUIO, BEIIEIIIIONEeCS B aKTHBHOM COIIPOTHBIIEHHH I'] .
BemmuiHa ToKa IMpH aKTHBHO—HMHIYKTHBHOM XapaKTepe COMPOTHBIIEHHE L[ETH HE IIPEBBICHT TOKA

HOPMAJIbHOI'O PEXIIMA, I{DTDPL]IHI ITOCTCIICHHO 34aTYXad 40 HYJI, HC ITIPCACTABIIACT OITACHOCTH JJIA

000pYyIOBaHHS.

U,.-I = Uma.: Eiﬂ(ﬁ:’lf + ﬂ‘.} x Ly EI_ n ol
)
A

PrcyHok 2.1 — TpexdazHoe K3 B 1ierm, MUTArOMIEHCI OT HCTOYHHKA O¢ CKOHEYHOH MOIII-

HOCTH

M3MeHeHHe peKIMa B JIEBOH YaCTH 1[I, cojlep Kallel HCTOUHHK ITHTaHHS, IIPH HaITHYHH
HHAYKTHBHOCTH LK Tak»ke COIPOBOKAAETCS IepeX0o HBIM ITporieccoM. M3 kypca TOD ypaBHeHHe

JTOI'O ITPOICCCa.

di
u=1t-n+1L, '
[

PerltieHHe 5TOro YPABHEHHA J4CT BBIPAKCHHE I MI'THOBCHHOI'O 3HAYUCHITA TOKaA B mro0oHn

MOMEHT BpeMeHH t oT Havamna K3.

i/

U -

It

. T
1, = -SiIN(w-t+a—-—@ )+, €

BEIHYKIeHHAS COCTABIISIION[AasI TOKA K3 HMeeT IepHOoAHYeCKHH XapaKTep ¢ YaCTOTOH, PaB-
HOH YaCTOTe HaIPsKeHH S HCTOYHHKA. HashIBarOT 5TY COCTABIIIOIIYIO OOBIUHO ITEPHOAHYECKHM
TOKOM K3. AMITIMTYZa e pHOAHYECKOH cOCTaBILIrONEH ToKa K3 obo3HavaeTcsa Kak [ u orpe-

nenseTcesa oTHoneHeM Um/zk:
NOKYMEHT NOGAMACAH

3NEKTPOHHOW NOANMCLIO

Ceptudomkatr: 2C0000043ESABBBO952205E7BA DD@E@EH#E: : ] - — ot . .
Bnageneuy; llleGayxoea TaTeAHa .ﬂ.ﬂEHEEHﬂpD?jﬂé ES]H(&] [ +a qak ) Irm Sln({i}' I+a g’k )

]
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HEPEXGI[I{BIﬁ IIpoHeCcC ITPH IMTaHIIT HCID OT HCTOYHITKA 0eCKOHEYHOH MOIIHOCTH 3aBCP-
IACTCA ITOCIIC 3dTYXAdHIHA ElHEpIIG,[[H‘IECKDﬁ COCTaBIISIOLIEH TOKd., H JaJICC ITOJIHEIM TOK K3 PaBCH
cIro HEPIID,I[H‘IEGI{Dﬁ GDGTEI,EJIHIDH_[E]?I: HeH3MEHHOH IT0 dAMILIIMTYIC.

ﬂEﬁCTE}’IOH_[EE 3HAYCHHEC TOKa AJIA ITPOH3BOIIBHOI'O MOMEHTA BPEMEHH K3 PABHO.

. IIEPHOIHYECKOH COCTaBJISIOIIEH:
[. =1, = L — const
it T L0 T — .
N2
. aIlepHOYECKOH COCTaBIISIOIIEH
Inr = Inr
° TIOIMHOro Toka K3
2 2
Ikr o \/I'l't + »
A

N
=
== el
=

L = = —= = —]

= ] |

PHG}"HGI{ 2.2 — U3MeHeHHe TOKa TpEK(l) d3HOI'O KOPOTKOI'O 3daMbIKAHHA H CI'0O COCTABJIAIO-

HTHIX T CIIYHaAd BO3HHKHOBCHH A Md KCHMAJIBHOI'O 3HAYCHI A ﬂHEpIIDl[II‘IECI{Gﬁ COCTaBJLTIOILEH

YKazanue no mexHuke d0e30nacHocmu.

YKa3aHHS IT0 TEXHHKE 0e30IIaCHOCTH IIPH BBIITOJIHCHHI HﬂﬁﬂpﬂTGpI{BIX pElﬁGT IPHBCICHBL

B ITPHIIOKEHHE A.

VYKazanusa no 6uinoiHeHuo 1adopamopHoi pabomel:

iD,DI-'L":"I"-.-"IEHT MOArnnMcAH o
EAHTEChY HTDINGIPOHCTBA, HCIIOIB3YVCEMBIC B SKCIICPHMCHTC, OTKIIFOUCHBI OT CETH 3JICK-

-~ T e I A ———
) IE9ABBRBG! 05ETBA i =
Ceptvdukar: 2C0000043E9AB8B952205E7/BAS00060000043

Bnay lu."q‘pﬂmﬂmﬂ__ﬂlm-m AnekcaHapoBHa
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CoeIHHHITE THE3Qa 3allHTHOIO 3a3eMIIEHHS YCTPOHCTB, HCITONIB3YEMBIX B 3KCIIEPHMEHTE,
¢ THe3aoM "PE" TpexdasHoro HerouHHKka nmHTaHuI Gl .

CoeauHuTe BHJIKH ITHTaHH S 220 B yCTPOHCTB, HCITOIB3YEMBIX B SKCIIEPHMEHTE, CETERBIMH
IITHYPaMH C PO3eTKaMH Y ATIHHTESL

COeHHHITE araraparypy B COOTBETCTBHH C AIEKTPHUYECKOH CXEMOH COEIHHEHHH.

CMOIeHPYHTe HHTEPECYIOIHH BHJl KOPOTKOIO 3aMBIKaHHA. {11 MOIEIHPOBAaHII TpeX-
(pazHOro 3ameikaHHI coequHNHTe ToukH K1, K2, K3 u K4; apyxdaszHoro — K1 u K2; gyxdaszHoro
Ha 3eMmo — K1, K2 u K4; ogaodaznoro — K1 n K4.

CMoZeIHpyHTe pekuM paboThl HEHTpaleH TpaHc(pOpMaTOpPOB HcClelyeMOH CeTH. [[d
MOJEITHPOBAHH ITTyX03a3eMIeHHOH HeHTpainH coeHHHTEe TOYKH N1 (N3) 1 N2. JI114 cirydas H30-
JIMPOBAaHHOH HEHTPAIH OCTABBTE ATH TOUKH HECOETHHEHHBIMH.

HonmmHanpHBIe (pazHBIe HAIIPKeHHA TpaHcpopMaTopoB Al H AS BEIOepHTe paBHBIMH 127

BriGepHTe MOIITHOCTh HHAYKTHBHOM Harpy3kH A7 — 100 % ot 40 Bap Bo Bcex (pazax, ak-
THBHOH A6 —10% ot 50 BT Bo Bcex pazax.

[Iepexmnrouaresp pexuMa padoTel BREIKIrOUaTeId A4 ycTaHOBHTE B IonokeHHe «PYUH. ».

Y CTaHOBHTE CIIEAVIOIIHE IIapaMeTPHI MOJACIEH JIHHHI 3reKTpornepetaui A2 n A3: R =200
Om, L/R=1.,2/32 I'n/Om, C =0 MxD.

IIpuBegure B paboyee COCTOSHHE IIEPCOHAIBHBIH KOMIBIOTEP Al(0 H 3aIycTHTE IIPO-
rpaMMy « MHOroKaHaIIbHBIH OCIIHIDIOrpad» .

BxirounTe aBTOMAaTHYE CKHE BRIKITFOUATEIIH H YVCTPOHCTBRO 3aIlI[HTHOI'O OTKIIFOUEHHS HCTOY-
HHKa (1.

BKIFOUHNTE KIIFOY-BRIKIFOYATENR HCTOUYHHKA G1.

JI1s perucTpaiii TOKOB (pa3 BeIOepHTe ckaHHpoBaHHe KaHanoB ACHO-ACHS, ACH2-
ACHI10, ACH4-ACHI12, mgna perucrtpaipin HanpsskeHHH BbiOepuTe KaHaiusl ACHI-ACHO9,
ACH3-ACHI1, ACH5-ACHI13. Oto0pa3sure ImaHelnb IH(POBLIX HHIHKATOPOB HakaTHeM Ha BHp-
TYAJIbHYIO KHOIIKY. HacTpolTe ImaHeIb Ha PeTHCTPAIHIO JAeHCTBYIOIMX 3HAYEHHI CHTHAJIOB. BEI-
Oepure nmoaxoaspe MHOXHTeTH (0,1 11 TokoB B 200 — A1 HaITpSOKESHEN).

JII1st Hi3MEpPEeHHS TOKOB M HAIIPSKEHNH CXEMBI TAKKEe MOKHO HCITOIB30BaTh OIIOK MYJIbTH-
MeTpPOB Pl.

Haxxmmte xkHornkH « BKJI» BKIIrOUeHHS CKaHHPOBAaHHSA ITIEPBOr0, BTOPOro H TPETHETO KaHa-

JIOB BHPTYaJILHOI'O OCIHIDIOrpada.

MW@BKH» ncrouydHuka Gl. Bximrounre BRIKITOUaTens « CE'T by Tpextomoc-

Ceptucbukar:  2C0000043E9ABBBIS2205E 7BAS500060000043E
Bnanendd Ol OUBBIRIEOTEA ELI L el nposna
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CMOJIEIIHPYIHTE KOPOTKOE 3aMBIKaHI e, HaXKaB KHOITKY « BKJI» TpexImonmocHOr o BEIKIIIOYa-
Tensa A4. 1o mudpoBEIM HHIHKATOpaM OITPEJEINTe 3HAYEHHS YCTaHOBHBIIIXCS TOKOB H HaITpS-
KEHIH ITPH KOPOTKOM 3aMBbIKaHHH.

OTKIIOUHTE BRIKIIOUATENIh A4 HaxxatHeM Ha KHONKY «OTKJI» Ha ero nepeHeH ImaHenH.

JII1s1 aHaImH3a BIDSTHU S VIAJIEHHOCTH TOYKH KOPOTKOI'O 3aMBIKAHH S OT T'eHepaTopa MOXKHO
H3MEHATH TOJIOXKeHHe TOUKH K3 U ImapaMeTphl MOJIeIe SIIEMEHTOB.

Brrmanne! 3anpermaercsa MOAEIHPOBATE KOPOTKHE 3aMBIKAHUS IIPH CYMMAapHOM HHIYK-
THBHOM COITPOTHRBJIEHHH JIMHHH MeHee 0,6 I'H. 3arnpermaeTcs MoaempoBaTh ogHo(aszHoe K3 Ha

3eMITIO ITIPH eMKOCTSX (pa3 muHHi 0ojee 0,18 MxD.
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AOKYMEHT MNOANMCAH
SANEKTPOHHOW NOANWUCEIO
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Bnapeneuy I_I{.-G::;EHEYHQE1E;Ba.mrmpﬂﬂmﬂ'[IIﬂHLHﬂH CXEMa HCCIICAOBAHIA COOTHOHICHHA TOKOB KOPOTKOI'O

S3daMBIKaHITA pﬂBJ]I['—IHBD{ BHIO0B HpH SdAMBIKAHIH B Gl[HC?ﬁ H Tﬂ'ﬁ AC TOYUKE CCTH
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOJb3yeMOro 000PYAOBAHISI H MaTepPHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. KaKkORBEI ITpHYHHEI BOSHHKHOBEHHS K3 B 3IIeKTPOYCTaHOBKAX?

2. UeMm ompeAensaeTcs HaJoune IEPHOHYECKOHN H allepHOJHYECKOH COCTABIISIOIINX B TOKE
K3?

3. JlafiTe ornpeneneHne yaapHoro Toka K3.

4. Yepes KaKoH IIPOMEKYTOK BPEMEHH I10CTIE MMOSBIEHHS K3, BOSHHKAET YIapHBIH TOK?

5. Kakoii 3(ppeKT gaeT mpHMeHeHHe OBICTPOACHCTBYIONMX YCTPOHCTB PEIeIHON 3aIlHThI
M OTKJTFOYAFOINHX aIrlaparoB?

6. Kakre Bub1 K3 BO3MOXKHEI B ceTsX ¢ 3(eKTHBHO 3a3eMIIEHHBIMH H He 3a 3¢ MJII€HHBIMH
HENTPAJISIMH ?

7. KakoBBI IpeHMYIIeCTBa H HEIOCTATKH CEeTeH C H30JIMPOBAaHHBIMH, KOMIIEHCHPOBAH-
HBIMH, 3Q(PeKTHBHO 3a3¢ MIIEHHBIMH H I'TTYX0 3a3eMJIe HHBIMH HeHTParIsIvi?

8. Kakoe BO3AeHCTBHE Ha 3IIEKTPOOOOPYAOBAaHHE BRI3BIBAET TOK K37

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jabopamopran paboma Ned. Toku kopomkozo 3amblKanus. Hecnedoeanue 61UAHUA
HA OUHAMUYECKYH0 YCMOUYUE0CHb HAMYPHO20 CUHXPOHHO020 2eHepamopa 0JTumelbHoCmiu Ko-

POMKOZ20 3AMBIKAHHA 6 JIEKINPOIHEDS emuuecKoll cucmeme.

Ilens padomer: nccieqoBaTh BIHSHHE HAa CTAaTHYECKYI) YCTOHYHBOCTh HATYPHOI'O CHH-

XPOHHOTI'O FeHepaTopa OZHO(a3HBIX, ABYX(}a3HBIX H TpeX(azHbIX KOPOTKHX 3aMbIKAHHI.

OCHO6bL meopuu:

B mo00it MOMEHT BpeMEHH B SIEKTPOSHEPIeTHYECKOH CHCTEME MOKET BOSHHKHYTL PE3-
KO€ HapVIIeHHe KBa3HyCTaHOBHBIIETOCS PeKHMa paldoTHI, H3-3a KOPOTKOI'O 3aMBIKAHI S, BKIIIOYE-
HIS WIH OTKIIFOYEeHHS JIMHHI 3JIEKTPOIepeayul, TeHEPHPYIOIIETO 000PYIOBAHHS IIH 3IEKTPO-
YCTAHOBOK ITOTpeOHTensd M T.I1. CIIeACTBHEM BO3ZHHKIIETO BO3MYIIEHHS SBISIETCS OTKIIOHEHHE
CKOPOCTEH BPaIl[EHH I POTOPOB I'€HEPATOPOB OT CHHXPOHHOI, B PE3YIIbTATe B SHEPIOCHCTEME BO3-
HHKAIOT KaUaHH I POTOPOB T'eHEPATOPOB CTAHIIHIL, YTO BEAET K BOSHHKHOBEHHIO KaUaHHI IIEPETO-
KOB aKTHBHOI H peaKTHBHOH MOIITHOCTH, a TAK/Ke HAIIPSDKEeHHH U TOKOB. ECIIM BO3HHKAIOIIHE KO-
ne0aHNA 3aTYXal0T, TO CUMTAETCS, YTO JHHAMHYECKAS YCTOMUHBOCTh COXPAHSIETCS, B IIPOTHBHOM
CIIy4yae — JHHaMHYECKas YCTOHUHBOCTh HAPVIIAETCAL.

[Iox rmoHsATHEM IMHAMIYECKOH YCTOHMYHBOCTH ITOHMMAIOT CITOCOOHOCTE SHEPrOCHCTEMBI
IEPEXOMUTE OT HCXOMHOI'O YCTOMYHBOIO PEKIMA K APYIOMY, TaKKe YCTOHUHBOMY PeXHMY ITHOO0
BEPHYTHCSA K VCTAaHOBHUBIIEMYCS PeKHMY, OIIM3KOMY K HCXOAHOMY, ITOCIIEe OONBIIIMX H3MEHEHHI
ee IapaMeTPOB.

OCHOBHBIM METOJOM HCCIIEAOBAHHSA THHAMHUYECKOH YCTOMUHBOCTH 3JIEKTPHYECKHX CH-
CTEM Ha COBPEMEHHOM A3Talle SIBIISETCS YHCIIEHHOE HHTETPHpPOBaHHE AH((epeHIIHAIbLHBIX YPaB-
HEHMH, OITH CBIBAIOIIHMX ITIOBEJIEHHE CHCTEMBI.

Ho cymectByer Goree IMpOCTOH H HATTISAHBIH METOJI, OCHOBAHHBEIN Ha HHEPIreTHYECKOM
ITOAXO0JIE K AaHAJIM3Y JHHAMHYECKOH YCTOHYHMBOCTH, KOTOPHIH HAa3bIBAETCS METOIOM IUIOMIAaAeH. B
JAaHHOM MeTOJe KHHEeTHYECKAs SHePrus CHCTEMBI OITpelelsieTCs 110 IDIOMaaH rpadHKa Iepexo-
HOI'O ITpoIlecca.

3ajaya HCCIEMOBAHMS 3aKIII0YacTCS B CPaBHEHNH IUIOMALAEH YCKOPEHHSI H TOPMOKEHH S,
TO €CTh CPaBHEHH S KHHETHYECKOH YHEPIHH, ITOIIYUYEHHOH B IIPOIECCE YCKOPEHHS POTOpa r'eHepa-
TOpa C TOH SHEPTHEH, KOTOPas PacXOAYETCA B IIPOIiecce TOPMOKEHHS POTOpa.

B kayecTBe IpHMepa pacCMOTPHM KOPOTKOE 3aMBIKAHHE ¢ OTKIIFOYEHHEM ITapallIelIbHOMN

TIHHIH 3Bk PONRPE B SIPOCTEIMIIElT cXeMe CeTH, KOTOpas COCTOMT H3 TeHepaTopa, paGoTaro-

Cepmwdukatr: 2C0000043E9ABEBO952205E7BAS0QO60000043E
Bnanenddl CI'QUEGEES, ﬁiﬁmm‘ﬂ}w&lﬂpMﬂTﬂp H ABYXIICIIHVYIO JIHHIIO 3IICKTPOIICPCIdi Ha ITTHHBI OecKo-

HEeUYHOH MOIITHOCTH.
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PucyHok 3.1 — PacueTHas cxema CeTH

Ecmi cienaTth JOIYIINEHHE O TOM, UTO Ha reHepaTope yeraHoBIIEHO APB C/], koTopoe KOH-
TPOIHPYET HAIIPSDKEHHE Ha CTOPOHE IeHEPaTOPHOI'O HAIPSDKEHMS, a TakKe IpeHeOpeub aKTHB-
HBIMH COITPOTHBIEHHSMH B PACUETHOH CXEME CETH, TO BIEKTPOMAarHHTHAS MOIIHOCTL, KOTOpas

IICPEAACTCA OT I'CHCEPATOPaA, OIIPEACIIACTCAH CIICAYIOITHM BhIPAAKCHHCM.

U, -U, L
P = = -51n(J,, )
(‘rmp T i’“_ —.[Ell'I,ll
L. . .
B sarmmcaHHOM BhIpaKeHMH ITepeEMEHHAs ~ | IIpeACTaBIIIET COOOI MOIYIIb JIHHEIHOIro

I7
HaITPSDKEHHS Ha IHHAX CTAHIHH, IIPHBeIeHHBIH K cTopoHe BH, a riepeMmeHHass —~ 2 - MOIYIIb JIH-

HEHHOI'O HaIIPpAAKCHHA B TOUKE IIINH OeCKOHEYHOH MOIIHOCTH.

L p
B3anMHBII YyTOII MEKIY BEKTOPOM HAIlPSDKEHHS —~ < H BEeKTOPOM HaIlpsKeHHS ~ | 000-
s
3HaYaeTCs Yepe3 MePeMeHHYIO - =- , A7 KOTOPOro B Ka4ecTBe IMOIOKHTEIIbHOIO HaIIpaBIIeHHS
L

IIPHHHIMAETCS HaIlpaBJIeHHe MPOTHB YaCOBOH CTPEJIKH OT BEKTOpA HAIIPSUKEHHST — - .
B moaBapHitHOM pekHMe pabOoThI TeHepaTop paboTaeT B peKHMe, KOTOPBIH COOTBETCTBYET
TOUKE «a», PacIIOIOKEHHOH Ha YITIOBOH XapaKTEePHCTHKE JUIS HOPMAIbHOIO PeXHMa PabOTHI

(H.P.). B paccMaTpHBaeMOM ITPHMEPE MOIIHOCTh TYPOHHBI ITPHHHMAETCS HEHM3MEHHOH 3a BCE

(P- = const )

BpeMS IIepeXOHOro Iporiecca - - , TaK KaK PeryIsITOp CKOPOCTH He YCIIEBAET 3a 3TO
BpeMS H3MeHHTH MOITHOCTD, PasBHBaeMyIO TYPOHH.

B HEKOTOpPEII MOMEHT BpEMEHH BO3HHKAET KOPOTKOE 3aMbIKaHH e, KOTOPOE BEI3BIBACT CHH-
’KeHHe HaIlpsDKeHHe B ceTH. KOopoTkoe 3aMbIKaHIEe B paCUETHOH CETH, MOJIEITHPYeTCS IITYHTOM KO-
POTKOTO 3aMBIKaHHSI Ha 3eMJII0. B 3aBHCHMOCTH OT BHIAa KOPOTKOI'O 3aMbIKaHHA (OJHO(a3HOE,
IByX(ha3zHoe, IByX(a3Hoe ¢ 3eMIeH WIH TpeX(a3Hoe) BeIHUHHA IIYHTa MEHSIETC.

B pesynbTare KOPOTKOIO 3aMBIKAaHHS OTJIJaBaeMasl MOITHOCTh B CETh YMEHBINAETCS: IIPO-

KYMEHT I_I MCAH
HCXD,I[HT G—J&‘@ QMHI‘HIITHDH MOIMHOCTH H3 TOUKH «d» XAdPdKTCPHCTHKH HOPMAJIBHOI'O
13E9ABBRBO52205E7 60000043E
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peXHMa B TOUKY «by» XapaKTepHCTHKH aBapHiHoro pexuMa (A.P.). Takoe ckaukooOpa3HOe H3Me-
HEHNE aKTHBHON MOIIHOCTH MEXIAY JIBYMS XapaKTEPHUCTHKAMHA IIPOHCXOANUT H3-3a TOr'O, YTO VIO
0 MTHOBEHHO H3MEHHTHCS HE MOXKET BCIEJICTBHE HHEPIIHH POTOpA.

B pesyibpTare Ha Bally CHCTEMBI TYPOHHA-TeHEPATOP BOSHHKAET M30BITOUHEIN YCKOPSIO-
II[HIT MOMEHT, OOYCIIOBIEHHBIH Pa3HOCTHIO MOMEHTOB (MOIITHOCTEH) TYPOHHBI H BIeKTPOMarHHT -
HOH MOIIHOCTH reHepaTtopa. [1oJ BIDSIHIEM YCKOPSIOIET0 MOMEHTA POTOpP I'eHepaTopa HayHeT

L
YCKOPSITHCSI OTHOCHTEIILHO SHEPrOCHCTEMEI (BEKTOP HalpsokeHHs —~ | OyJleT IlepeMeInarbcs OT-

7 o,

HOCHTEIIbHO BEKTOpa HaITPsDKEHHS L 2). B pesynbrare B3aHMHBIH yron -! OyJeT YBelIH4YH-
BAThCS H BEIIMYHHA 3IIeKTPOMAarHHTHOH MOIITHOCTH IIEPEHAET H3 TOUKH «b» B TOUKY «C».

B TOuke «C» IMPOMCXOSHUT OTKIIFOYEHHE ITOBPEKACHHOH JIMHHI 3IeKTporepegadyn OeiH-
cTBHeM ycTporcTB P3A. Ilocie orkmroueHna K 3 3neKTpoMarHuTHAa I MOIITHOCTE ITEPEXOIHT Ha Xa-
PAaKTEPHCTHKY ITociaeaBapHiHOro pexkpMa (I1.A.P.): mpoHcXomHuT mnepexon 3JIeKTpOoMarHHTHOH
MOIITHOCTH H3 TOYKH «C» XapaKTEepHCTHKH aBapHiiHOro pexuma (A.P.) B Touky «d» XapakrepH-
CTHKH ToceaBapuitHoro pexuma (I11.A.P.). B paccmarprBaeMoM IIpHMepe B TOYKe «d» 3IEKTPO-
MarHHTHas MOIITHOCTh MEHBIIIE MOIIHOCTH TYPOHHEIL, ITO3TOMY Ha POTOpP OVIET ITPOI0IIKATE JICH-
CTBOBATh YCKOPSIONIMII MOMeHT (YacTOTa BpallleHHs poTopa OyJIeT PacTH).

B TOuKe «e» BhIJJaBaeMasi MOIITHOCTh B CETh CTAHOBHTCS PABHOH MOIIHOCTH TYPOHHEI, OJ-
HAKO B CBSI3H C TEM, UTO POTOP IIPHOOPEII HEKOTOPYIO H30BITOUHYIO KHHETHUECKYIO SHEPTHIO, OH
ITPOAOKHT YBEIIMYHBATE CKOPOCTh BpallleHH. B ciIydae, KOorja BelJaBacMasi MOIIIHOCTE T'eHEpa-
TOpPa B CETh CTAHOBHTCA OOIBIIE MOIHOCTH TYPOHHBI, Ha Bally CHCTEMEI TYPOHHA-TEHEPATOP BO3-
HIKAeT U30BITOYHBIH TOPMO3SINHI MOMEHT, KOTOPBIH CHIDKAET CKOPOCTh BpallleHHSI poropa. B
HEKOTOPOH TOYKE «1» I'eHEepaTOp H3PAacXOAYeT 3allaCeHHYI) KHHETHYECKYIO SHEPIrHIO H POTOP
HayHeT IIepeMeINaThcs B 00paTHOM HallpaBiIeHHH. [locie HeCKOIBKIX KOineOaHHi ¢ TIOCTETIEHHO
3aTYXaArOIEeH aMIUTMTYAO0H OTHOCHTEIIBRHOE ABIDKEHHE POTOpPa IIPpeKpaTHTCS H TeHepaTop Iepen-

IET B HOBBIH YCTaHOBHBIIHMIICS pe’KHM paOoThI. ECIIH ke poTop IMPOHAET 3a TOUYKY, COOTBETCTBY-

=

O

IOIYIO YIIIy ¢ , TO H3GBLITOUHBIIT MOMEHT BHOBB CTaHET YCKOPSIOIIMM H TeHepaTop BIIIET M3

CHHXPOHH3MA.
Pa0ora cii1 Ha ITyTH YCKOPEHHS BhIPaKaeTCsI HHTETPAJIOM:

o |

A =[AP.ds

e

OOKYMEHT NOANWMCAH =0
3NEKTPOHHOW NOONMCLIO
1= _'I: : .:E'l_.ll'_l['.ll..:f.'l:,:"Ih-h. :."IE:'._"E:I.I'_I:'; W '..[

BHHE AJ1eKCaHODOBHS
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3arnTpHxoBaHHAas IUIOINAAh KPHBOJMHEHHOH (PHIYpPH «abcdey», Ha3kIBaeTCS TIIOIMAJbIO
YCKOPEHHS, H COOTBETCTBYET (3KBHBAJIEHTHA) SHEPIHH, 3allacacMOH POTOPOM B ITPOIECCE YCKO-
PEHH L

Pabora cH Ha IIYTH TOPMOKCHITA BBIPAKACTCAHA HHTCI'PAJIOM, aHAJIOTHYHO.

|
Al
)

A G oM
BHI_HTIJH}{GEEIHHEIH ITIOHIA b I{pI[BGJ]IIHEﬁHOﬁ CIJIH‘}prI:, Ha3BIBACTCA IUIOMIAABIO TOPMOKC-
HHA, H COOTBCTCTBYCT (BI{BI[BEUIEHTHEI) SHCPI'HH, TEpHEMGﬁ POTOPOM B ITpOLECCE TOPMOKCHILA.

Taxim GﬁpﬂBﬂM, CHCTEMA 6}",I[ET COXPAHATDb yGTGﬁlﬂIEGCTL TOI' 4, KOT' A4 BO3MOXHAA IUIO-

A A,

Imagb TOPMOKEHHS ' GymeT OOIbIIe TUIOMALH YCKOPeHHS - . ECIIH IDIomaka ycKope-
HIS OyJIET IIPERBIIIATH TUIOMIAAh TOPMOKEHHS, TO T€HEPATOP BHIMAJAET H3 CHHXPOHH3MA C IIPHEM-
HOH cHCTeMOH. [ IpHBeIeHHBIH METO/I OLIEHKH JHHAMHYECKOH YCTONYHBOCTH 3IEKTPOSHEPTETHY E-
CKOH CHCTEMSBI ITOIIYYIII Ha3BaHIe MeTOa IO e,

CHIKEeHH S JUIHTEIIBHOCTH KOPOTKOI'0 3aMBIKaHH L, KOTOpasi OOECIIEYHBAETCS C IIOMOIIB IO
IIPHMEHEHHS COBPEMEHHEBIX YCTPOHCTE P3A M BRIKIIFOUATelneH. BpeMs OTKIIOUEHHS KOPOTKOI'O
3aMbIKaHHA (padoTa ycTpoiicTB P3A H BpeMs OTKIIFOYeHHS BRIKITIOYATEN) MOKET JOCTHTaTh 40 -
50 mMcek.

@opcHpoBKa BO30YKICHH I Ha FeHepaTopax, TaKKe CITOCOOCTBYET ITOBBIIIIEHHIO YCTOIMYH-
BOCTH. DOopcHpOBKa BO30YKIEHHI BROJAUTCS B paboTy ITPH ITTyOOKOM CHHKEHINI HaITPSKEHI S I'e-
HEpAaTOpa BCIEACTBHE KOPOTKOI'O 3aMbIKaHHA. DopcHpoBKa TOBBIINaceT 2/[C reHepaTOpoB H

HAITPAKCHHE Hd IIIHHAX 3JICKTPOCTAHITHI, UTO IIPHBOJAHT K YMCHBIIICHHIO Gﬁpﬂﬂﬂ BHEI{'I‘IJHIIEGKDﬁ

MOIIIHOCTH.

NOKYMEHT NOANWUCAH
3NEKTPOHHOW MOONMWUCHIO t" f:

IPUKAaT 2C0000043E9AB8B952205E7BAS00060000043E '

UWieDiyxoBd iTeHHE AdIeKCaAHODOBHS

PﬁcyHm{ 3.2 — V3MeHeHHe HaNpsOKeHHS BO30YKIeHH S IIPH (POPCHPOBKe BO30Y K IEHI

ITeEneH: ¢ 149 U8 A0 10 19 s A0
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BaXHBIMH TeXHHYE CKHE XapaKTe pHCTHKH CHCTEMBI BO30YKIEHHS I eHEPATOPOB SBJISIFOTCS:
OBICTPOJIEHCTBHE, OIPENEISIEMOE CKOPOCTRIO HAPAaCTAHHS HAIIPSUKEHNSI Ha OOMOTKE poTOpa IIpH
(pOpCHPOBKE, H KPaTHOCTh (POPCHPOBKH, KOTOPasl OIPeAelseTcs OTHOIIEHHEM IIOTOIIOYHOIO
HaIIpsDKeHUS K HOMHHAJIFHOMY HaIIPSDKEHHEO BO30Y AJIEHIS.

O@peKTHBHBIM CPeJCTBOM ITOBBIIIEHHS YCTOHYHMBOCTH SIBIITIOTCS BCE BHBI aBTOMATHYE-
cKoro nmoBTopHoro BkmoueHHI (AlIB). YcrentHoe AIIB yBemIHBaeT IIIOMAAKY TOPMOXKEHHS.
OTKIIOUYEHNE YaCTH T'eHEPHPYIOLIET 0 000PYIOBAHN B IIEPEMAFOIIEH YACTH SHEPTr OCHCTEMEL. J|aH-
HOE MEPOIPUATHE MPHBOAHUT K CHUIKEHHIO MOIIHOCTH TYPOHHBI OT MCXOJHOHW MOIINHOCTH, YTO
ITPUBOJINUT K VBEIHMYEHHIO MAKCHMAIILHOH IUTIOINAJAKH TOPMOKEHHI. OJHOBPEMEHHO ITPOHCXOIUT
yBEIIHYEHHe KPHTHYECKOro yria o. UToOBl HCKIIIOUHTH HeKellaTelIbHOE CHIDKEHHE YacTOTHI B
SHEPTOCHCTEME, OTPaHHUYEHHE MOIIHOCTH T'eHepaTOPOB B IIEPEIAIOIEH YaCTH 3HEPrOCHCTEMEBI
BBITIOIHSETCS COBMECTHO C OTKIIFOUEHHEM YaCTH ITOTPEOUTEIIEH B IIPHEMHOH €€ YacCTH.

4.1IlpuMeHeHHe KpaTKOBPEMEHHOH HMITYIIbCHOH pa3rpy3kH TelmIoBHIX TypOHH (MPT) ue-
pe3 CHCTeMY PerylIHpPOBaHHS SBISIETCS 3¢ (PeKTHBHBIM CPeJCTBOM ITOBBIIEHHS YCTOHYHBOCTH.
MmrrynbcHas pasrpyska TYPOHHEI TIPHMEHSETCS C I[EIIBI0 KOMITEHCAI[MH H30BITOYHONH KIHHETHYE-

CKOH 3HEPrHH, IIPHOOPETEHHOHN 3a BPeMS KOPOTKOI'O 3aMBIKAaHHS M OecTOKOBOH Imaysel bAIIB

(OATIB).
Py

Lyanaad

t

PucyHOK 3.3 — MiMITynnbCHas pasrpyska TYPOHHBI Yepes 3IeKTPOrHAPaBIHYECKHH ITPe00-

Pa30BaTCIIb

J[71S1 BBRIMIONMHEHH ST HMITYJIbCHOH Ppa3rpy3KH TeIUIOBEIE TYPOHHEI O0OPYIAYIOTCS CIIeI[HAIIb-
HBIMH 3JIEKTPOTrHAPaBIIHYE CKHMH ITpeoOpa3zopaTelrsiMe (OI'T]), koTopele mmpeo0pa3yroT 3IIeKTPH-

HCCKIIC CHI'HAJIBI B ITHAPABIOTYCCKHC BO3JICHCTBHS Ha CHCTCMY PCI'YJIIHPOBAHIA YaCTOTBI BPaIllc-

OOKYMEHT NoAarincCAH
HHAL. SHMMWEEMIH r[peaﬁpaaﬂﬂa'rem oOecrieunBacT OBICTPBIH BBOJ B CHCTEMY PETY-

nagy -”'HHPDEHI-H‘IH CHTHANa"pasrpys3KH. HDGHE CHATHA CHI'HdJIa PA3IPY3KH CHCTCMd PCI'YJIMPOBAHIA BOC-

. IGTEIHEIBJ]IIEE],E:T MDH_[HDGTL T}’pﬁHI—[E:-I A0 IICPBHYHOI'O 3HAYCHIA. FJT_’;-" OHHa H CKOPOCTE Pa3IPYy3KI
LB



3aBHCAT OT ITAPAMETPOB PETYIIHMPYIOMETO MMITYIIbCA. aMIUINTYIBI M JIIHTEeIbHOCTH. CHIKEHHE
MOIIHOCTH TYPOHMHBI HAUHHAETC ¢ 3ama3apmalusg 0,15 — 0,2 cek., 00y CIIOBJIEHHBIM HHEPIIHOHHO-
CTBIO IIEMEHTOB THAPABIIMYECKOH CHCTEMBI PErYIHPOBAaHHA. MHHHMaIbHOE 3HAYEHHE MOIIHO-
CTH JocTHraercs yepes 0,5 — 0,7 cek. mocie Imojauy HMITYJIbCa PeryIIHPOBaHH 5L

JI151 CHHKEHH ST MOIIHOCTH TYPOHHEI B IIOCIIEaBaPHITHOM PeXKHMe BO3IeHCTRHE Yepes O]
JOTIONHSETCSA BO3ASHCTBHEM Ha OrpaHHYe HHe MOIITHOCTH TYPOHHSEI (J[PT) yepe3 MeXaHH3M yIIpaB-

neHua TypouHoi (MVYT).

YKkazanue no mexHuke dezonacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBCACHDBI

B ITPHIIOKEHHE A.

VYKazanua no 6uinoiHeHUo 1adopamopHol pabomesl:

BHUMAHHE! JIABFOPATOPHAMA PAFOTA BEIIOJIHAETCA 1P OJJHOBPEMEH-
HOM HCIIOJIbB3OBAHHMHM JIBYX JIABOPATOPHLIX CTOEK «Mogenp 371eKTpoCTaHI{HH
Nel» u «Mogens snekrpoctaniin Ne2y . CobpaTh cxemy 1adopaTOPHBIX HCITEITAHHH B COOTBET-
CTBHH ¢ pHC.5 (mHTaHHe cTeHaa JomkHo OpITh OTKJIIOUEHO!). Moxyms BBOIa-BRIBOIA HCITOIh-
3YETCS IS H3MEPEHH S (Da3HBIX TOKOB H HAIIPsDKEHHI. [[JIS 3TOro, H3MepHTEIBHEIE KaHAJIBl TOKa
Al, A2, A3 BKIIFOUEHEHI ITOCITIEOBATENEHO B (pa3el A, B 1 C MexXay MOIyIIeM CHHXPOHH3AI[HH H
CHJIOBEIM TpaHc(hopMaTopoM T2. M3MepHTeIbHEIe KaHATBI 110 HanpshKeHHIo A4, AS, A6 TOIKIIO-
yeHbI K K1emMMaM Al, B1, C1 Mogyiist ciitoBoro TpaHc(opMaTropa, H3MepeHHe HaIIpSKeHHI OCy -
II[ECTRIISICTC S OTHOCHTENBHO OOIeH TOYKH O0OMOTOK CHIOBOro TpaHchopmaropa T2. Ha nmpoTH-
BOIIOJIOKHOMH JTadOpaTOPHOH CTOHKE, COOpaTh CXEMY B COOTBETCTBHH ¢ pHC.3.1. [IpoxonsHyIO co-
CTABIISIOLIYIO HAa MOJYILSIX IIHHHH 3JIeKTPOIEPefad YCTaHOBHTh MHHHMAIILHOH (IIEpeKIII0YaTeb
SA1 B monoxenwe 1). JInsg oGecrieyeHH JOCTaTOYHOH BEITHYHHBI TOKa OJHO(a3HOro KOPOTKOr O
3aMBIKAaHHSL, HEHTPaIIH TpaHC()OpMAaTOpoB co cTOpoHEI JIDII m HeliTpanb camoil JIOIT TOmKHBI
OBITH 00BeMHeHEI. [Tonepeunsle cocTaBirsrontHe JISII qomKHBI OBITH BKIIIOUEHEI (TIepeKIIrova-
Terr SA2 1 SA3 B MONOKeHHH 2).

[lepeBecTH IepeKITrOYaTEIH PeKIMa YITPARIEHH I BCEX 3aIEHCTBOBAHHEIX OIIOKOB B ITOIIO-
KeHHe «Pyu». YCTaHOBHTSE ITOTEHIIMOMETPHI 3aaHHuI RP1 MOy 4acTOTHOrO Ipeodpa3oBaTeisd
H MOAYIIS BO30OVYKJIEHHA B KpalHee JIEBOE IOJIOKEHHE.

Ha nepcoHaIbHOM KOMITLIOTEPE 3aITyCTHTH IIporpaMMHBIH Komimieke « DeltaProfi» (ITyck

— Hpﬂf@,ﬁﬂﬁﬂﬁﬂ%ﬁg@%ﬂ xomitiekc — DeltaProfi). OTkpreITh maGopaTopHyIo paboTy Ko-

Cepruwdukatr: 2CQ000043EQABEB952205E 7BAS00060000043E
Bna QEHMHHMT,{;%;@ rnadEReSQHDBIC ITPOLICCCHI — CI]H}{IJGHIIIEE],L[I[H I'CHCPATOPa € CCTBIOR . BEIH}J'CTHTL

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIporpaMMy B padoTy KHOIMKOH «IIyck» I KOMaHJOH ITTaBHOTO MEHIO « YIIpaBieHHe — [Iyck»
HIIH TOpsTYel KIIaBHIeH FS.

[TogaTe mmTaHme Ha cTeH A (BKIFOYHTh aBTOMAT MOJYJLSI ITHTAHHS CTEH/IA).

BKIFOUHTE BCe 3aJIcHCTBOBAHHEBIE MOYIIH, HMEIOIIHE HHANBHIYAIBHEIH TYMOIED MOgaun
ITUTaHU A «CeThby.

BxmrounTs BeIKTIOYATenb Q4 (kHomka SB1 Ha IHIIeBOH ITaHEH MOIYIIA).

Ha mmpoTHBoIonoxHoHn nadopaTrOpHOH CTONKE. BKIIFOUHTE IIHTAHHE CTEH/IA, BKIIFOUHTE BEBI-
Kroyarerrd Q4 u Q7.

BKIFOUHTE reHepaTop Ha MapauieIbHyI0 padoTy ¢ CETHIO.

YCTaHOBHTH HCXOIHEBIN PEXHM 3arpys3KH CHHXPOHHOI'O I'eHeparopa, IPHOIM3HTEIBLHO
PaBHEIH ITOJIOBHHE €I0 HOMHHAIbHOH MOITHOCTH (PeryIHpys 3aJaHHe YaCTOTHOrO IMpeodpa3oBa-
TEI).

OTperyimpoBaTh TOK BO30YKIASHHUS IS IIEPEBO/IAa TEHEPATOPa B PEKHM BBLIaUYH PEAKTHB-
HOH MOIIHOCTH (YTIPaBIISII TOKOM BO30YKIEHHS CHHXPOHHOIO TeHepaTopa).

C IIOMOIIBIO aBTOMaTHYeCKHX BhIKIIOUareaeH QF1..QF6, pacromokeHHBIX Ha JIHI[EeBOH
ITaHeIH MOJYIISA KOpPOTKO3aMbIKaTelIsd, BEIOpaTh TpeX(asHoe KOPOTKOe 3aMbIKaHHe. I[poBecTH
OIBIT KOPOTKOI'O 3aMBIKaHH A (TIEpeBECTH MepeKIodYaTelrb SA1 MOIYIII KOPOTKO3aMBIKATENS B ITO-
OXKeHHe « BKID» 1 4epe3 HECKOIbKO CEKYH/I IIEPEBECTH €0 B ITONIOKEHNHE « OTKII)) OJHOBPEMEHHO
HaOIIroAas 3a pexknuMoM padoTer Cl.

B cinydyae nmorepH YCTOMYHBOCTH BEHITIOJIHUTE JMEHCTBHS 10 PECHHXPOHH3AI[HH T'eHepaTopa
C CETBIO.

[TOBTOPHTH OITHIT ITPH CIEAYIOIINX BHAAX KOPOTKHX 3aMBIKaHHIT: OJHO(a3HOe, IBYX(as-
HOe, AByX(pazHoe Ha 3eMII0. [Ipn 3ToM TOK BO30YKAEHHS JOJLKEH OCTaBaThCS HEM3MEHHEIM (1B =
const ).

[IOBTOPHTH OIBITHEI MPH APYTHX 3HAYEHHSX TOKa BO30yKIeHHS (OOIbIlle H MEHBIIE
HaYaJIbHOI0).

OTKIrOUHTE cTeHA B coOTBeTCTBHH ¢ [IOPAJIKOM OTKIIIOUEHHWA CTEHJ/IA B maGo-
paTopHOH padoTe Ne3, OTKIIFOUNTE BCE MOAVIIH U ITMTAHHE CTEHIA Ha IIPOTHBOIIOIOKHOM j1abopa-
TOPHOH CTOHKe, 00padoTaTh IOJIyYeHHBIE Pe3ylIbTaThl H O(POPMHTE OTYET I10 1a00paTOPHOH pa-

0oTe.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. YeM oTnHYaeTcs CTaTHYeCKasl M JHHAMHYECKAS YCTONYHBOCTH CHCTEMBI?

2. Kakme rmapaMeTphl OIpeAeIstoTCs ITPH OlleHKe CTaTHYeCKOH (JHHAMHYECKOH) YCTOHYH-
BOCTH CHCTEMBI?

3. IlepeuricimiTe OCHOBHEIE METOEI pacyeTa JUHAMHYECKOH YCTOHYHBOCTH.

4. Kak H 1oyeMy H3MEHSIOTCS XapaKTEPHUCTHKH MOIIHOCTH I'eHEpPAaTOpa B HOPMAaIbHOM,
aBAPMITHOM H ITOCJIE aBapHIHOM pPeXIMax?

5. Kak ompenensdercs IHMHAMHYECKas YCTOHUYHBOCTEH ITPOCTEHINEH 3IeKTPHYECKOH CH-
CTEMBI METOJIOM TUIOIIALCH ?

6. Kak n3MeHsgeTcs BHJI XapaKTePHUCTHKH aBAPHIHOI O PeKHMa CHCTEMBI B 3aBHCHMOCTH OT
MecTa KOPOTKOI'O 3aMbIKaHHS H (JUIH) BHIA KOPOTKOIO 3aMBbIKAHH?

7. B ueM cyTh rpadpHIecKOro MeToia aHaIH3a JHHAMHUYECKOH YCTOHYHBOCTH?

8. Kakumi ypaBHEHHSAMH OIIMCBIBAETCS IPOIIECC ABHKEHILS CHCTEMBI ITPH HAPVIIIEHUH JTH-
HAMHYECKOH VCTOHYHBOCTH?

9. Uto gBisgeTcs MpHYHHAMH OOIBINNX KauaHHH CHHXPOHHBIX MAIIH?

10. Kak onpeaensercs mpeaenbHBIH YTOJI OTKIIFOYEHHS KOPOTKOI'O 3aMBIKAHH S ?

11. KakoB 1opsgok pacyera JHHAMHYECKOH YCTOHYHBOCTH METOIOM ITOCIIENOBATEIIbHBIX

HHTEPBAJIOB?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Jabopamopras pavboma NeS. Peneiinas 3auiumad i aemomMamiKd é Cicmemax 3JjieK-
MPOCHADHCEHUA NP OMBLUUIEHHBIX 30AHUI U npednpuamuil. /[ elweHmp anu3 06 AHHblE KOM-

NJIEKCHL pEJIEﬁHﬂﬂ 3di{iimsl i demoMamurKu 3JIeEKMPoIHePpZeMUUECKHX CUHUCHEM.

Ilens padbomer: VI3y4uTh IIPHHIIHIIEL PeaTH3al[HH KOMIUIEKCA pelIeiHOM 3alluThl H aBTO-

MATHEKIH SJICKTPOCTaHITII C ITPHMCHEHHEM THITIOBBIX }*'CTPGﬁCTE

OCHO6bI MeopuUL:

B coBpeMeHHBIX YCIIOBHSX ITapaMeTPhl MarHCTPalIbHBIX (ITHTaromx) JISII 110 kB 1 Beime
PETYIIMPYIOTCS 3a CUET IOMKITFOYEHNS K JIMHUH Yepe3 OIpeielIeHHBIE PAcCTOSHHS YITPABIISEMBIX
ITYHTHPYIOIIHX peakTopoB (YIIIP), KoMIIeHCHPYIOIHX H3IHIIHIOK eMKOCTh JIDIT 1 ee H3IHII-
HIOIO PEAKTHBHYIO EMKOCTHYIO MOII[HOCTB.

KoH(puryparmsa pacnpenennrenbHeIx ceTed 6, 10 m 35 KB B 3aBHCHMOCTH OT CHTYaI[HH
MOJKET aBTOMATHYECKH MEHSIThCS 3a CUET BKIIIOUEHHS B HHX 4Yepe3 OIPeHelIcHHBIE ITPOMEKYTKH
HeOOCITYKHBAEMBIX AaBTOHOMHBIX aBTOMAaTHUYECKHX CEKI[HOHHBIX IEePEeKIrodYaTeliel — ITYHKTOB
ABTOMATHYE CKOI'O CEKITHOHHPOBAHHS. TaKOH CEKIHOHHEIN IIEPEKITIOYATEIL CO CBOEH aBTOHOMH O
aBTOMATHKOM ITOTYYNI HaszBaHHE «ITYHKT CeKIHOHHpoBaHHA cTondoBoi» (IICC), mmi «pekio-
y3ep» {recloser), — YMHBII, WIH HHTEIUIEKTYaJIbHBIH, IIEpEKIIOYaTElb, a PaclpeleIHT IIbHEIE
CETH C TAKHUMH YCTPOHCTBAMH CTAJIM HA3BIBATh HHTEINIEKTYAIbHBIMH CETSIMH.

Pexnnoyseprsl — 3T0 HOBOE ITOKOJIEHHE HHTEIIEKTYAIFHOI'O aBTOHOMHOI'O KOMMYTAI[HOH-
HOro o0OpYIOBaHHS, ITpeHA3HAUEHHOIO JJIS VCTAHOBKH Ha BO3IYIIHBIX JIHMHHSX 3JIEKTPOIIEpe-
aauH HarpsokeHneM 0, 10 1 35 kB 1 Ha OTBeTBIeHHSIX OT HHX. | IpHMeHeHHe PEeKIIOY3ePOB B pac-
ITPEeAEIIUTEILHBIX CETSX BEI3BAHO TeM, UTO 80—90% MOBpeKAcHII B HIIX HEYCTOHYMBEL H CaMO-
YCTPAHSIOTCS B O€C- TOKOBVIO ITay3y B TEUEHHE HECKOIBKHX CEKYHJ. [loaTOMY OTKIIFOUEHHE IIH-
HUH U TIOCIIEAVIOIIEE aBTOMAaTHUE CKOE BKIIFOYEHHE €€ IIPHBOAUT K YCTPaHEHHIO IIPHYHHEI ITOBPE-
KJIEHUS W HUCKIIIOYAeT JJIHTEIIbHEIE IIEPEPHIBBI 3JIeKTPOCHAOXKeHNUS. Maeomorus IpHMeHeHHS
PEKIIOY3EPOB — B3TO JICIEHTPaM30BaHHAs aBTOMAaTH3aIM YITPABIIEHH I BO3IYIIHBIMI CETSIMH C
ITOMOIIBIO HHTEIIIEKTYAIbHBIX YCTPOHCTB, KOTOPBIE aHATTH3HPVIOT PEXHUMBI pabOTHl 3IIEKTPHYE-
CKOH CETH H aBTOMAaTHYeCKH IIPOH3BOJIAT €€ PEKOH(PHUIYPALTHIO B aBapHHHBIX peKHMaX. B pe3yiib-
TaTe 3TOrO JIOKAHM3YETCSI MECTO IIOBPEKICHUSI H BOCCTAaHABIIHMBAET CS SIIEKTPOCHAOKEHHE TIOTPE-
OHTEIEH HEITOBPEKIEHHBIX YUACTKOB CeTH. Mieonorms aereHTpan30BaHHOH aBTOMAaTHKH ITOTY-

HIIa IOMPOKOE PacCIIpOCTPaHCHHC 6HE]I"D,I[E1PH cc OUCBHIHBIM IIPCHMYIICCTBAM IIO CPABHCHHIO C

LeHT pamgKsasHieH AIFHEMOT YTIDaBIeHHS

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

34



Pexitoysep, IWIH ITYHKT aBTOMaTHYECKOr'O CEKIIHOHHPOBAHIS, YCTaHABIIMBAETCS Ha OITOpax
BO3AYIIHBIX JTHHUI. OH IpegHa3HayYeH A1 paOoThl B YCIOBHSIX YMEPEHHOI'O KIIHMMATa IIPH TeM-
reparype okpyxaromeH cpeasl oT -60°C go 50°C. OTIHYHTENIBPHOH 0COOEHHOCTBIO PEKIIOY3EpPa
SIBIISIETCA ITPOCTOTA MOHTAKa M HKCILIYaTal[HH.

Pexmnoysep comepxut (puc. 4.1):

. BAaKYYMHBIH BBRIKIIIOUATellh BB,

° CHCTEMY IEPBHYHEIX ITpeoOpa3oBaTeliell TOKAa H HAIIPSDKEHH S, JAaT4YMKH TokKa T
(kaTymIkn PoroBckoro) u JaT4yHkH HanpsbkeHHS J[H (eMKOCTHBIe JeInTeINn HallpsSKeHH ),

. AaBTOHOMHYIO CHCTEMY OIIEPAaTHBHOI'O ITHTAHH S — MOAYIb OecriepeOOMHOro IMHTa-
HHI MEII ¢ pe3epBHBIM HCTOUYHHKOM (ManorabapHTHas HeoOCIIyKHBaeMas aKKyMYyJISITOpHas 0a-
Tapes);

. MOZYIIb VIIPaBJIeHHSI MY,

° MHKPOITPOLIECCOPHYIO CHCTEMY PENEHHOMN 3aIllHThI U IIPOTHBOABAPHITHON aBTOMa-

THKH — MOJVIIb MHKpOIIpoleccopa MMII,

. TpaHcpopMaTopkl HanpshkeHH s TH trma OJI;

° HETTHHEHHBIE O PaHHYHTEIH IepeHarnpsokeHui OITH 1 3algiTsl OT IPO30BEIX I1E-
PEHATIPSKEHHII,

. CHCTEMY ITOPTOB IS ITOMKITFOUYEHNSI YCTPOHCTB TEIIeEMeXaHHKH,

° KOMIJIEKC IIPOrPaMMHOI0 O0ECIIEYEHH L.
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PrcyHok 4.1 — [IpuaipnmampHasg cxeMma peknoysepa PBA/TEL-10

Ha PHC. 4.1 ITPHBCACHBI CXEMBI BKJIFOUCHHA ITYHKTOB aBTOMATHYCCKOI'O CCKITHOHHPOBAHIA

(PEKTIOY 35 POBOR (G5 R b AHOCTOPOHHIM H JIBYXCTOPOHHHM ITHTaHHEM. B paJHalIbHBIX CETSIX ¢

Ceprudomkar: 2C0000043E9ABBBOS52205E7BAS00060000043

Bnanen QT HOGEQROHHMM JITAHHEM, { PHC. .553 a) peknoy3ephl 0e3 ABP ycraHarmuBaroTcsa Ha JIOIT yepes

onpelieIeHHbIEe YYAacTKH (0OBIYHO 8—10 KM), B pe3yibTaTe 4Yero yBEIIHUYHBAcTCSI HaJeKHOCTD
Nencteutened: ¢ 19.08.2022 no 19.08.2023 35



3JIEKTPOCHAOXKeHHS MOTpeOHTE el OTAEIIPHBIX YUYAaCTKOB, HO Mepe MPHOIIKEHHSI X K IIEHTPY
IHTAaHUS. B CeTsX ¢ IBYXCTOPOHHHM IHTaHHeM (pHc. 4.2, 6) TOMOIHHTENFHO YCTaHABIINBAETCS
OJHH peKitoy3ep ¢ pyHkimen ABP, HaxXoasamiiicad B HOPpMAJIbHO OTKIIFOUEHHOM ITOI0KE HHH.

KomMITimeke yCTpoHCTB, OOBEMHHEHHEIX B PEKIIOY3EPE, ITO3BOJISET C ITOMOIILIO MHKPOIIPO-
1[€CCOPHOM 3aIlHTEl H aBTOMATHKH OITPEIEINTH BOSHHKHOBEHHE ITOBPEKIEHISI H C TIOMOIIBIO KOM-
MYTaI[OHHOH aIllapaTypsl BEIJIEIHTE ITOBPEKAcHHE, T.€. Pa3eiIHTh (CeKIIHOHHPOBATh) ITHHHIO
Ha OTJEIbHBIE VYACTKH U ¢ TTOMOIIbI0 AIl B 1 ABP BOCCTaHOBHTE ITMTaHIE HA HEIIOBPE K IEHHBIX
y4JacTKaxX B KpaTyaiInHe cpokH. MHpopMaIsa o MecTe IOBpeXKAEHHS H IIEPEKOII(HTY PHPOBAHHH
3JIEKTPOCETH IEPEJAcTCA C ITOMOIIBIO YCTPONCTB TeIEMEXaHHKH JHCIIeTUepy paroHa. [Ipemy-
CMOTPEHO M JHCTAHIHOHHOE YIIPABIIEHHE PEKIIOY3EPOM.

Peximoy3epsl IO3BOJISIIOT ITOBBICHTE HAJE JKHOCTE 3JIEKTPOCHAOKEHH S ITOTPeOUTETIEH, CHH-
3HTh HEAOOTITYCK 3JIEKTPOIHEPTHH, COKPATHTh YHCIIO aBapHHHBIX OTKIIFOUEHHH JIDII, coKkpaturh
3arpaThl HA oOciyknBaHue JIDOII, ITOBBICHTE TEXHHUECKHH YPOBEHD SKCIUTYATAI[HH CETEH H pea-
JIM30BaTh COBPEMEHHBIE ITPHHIIMIGI aBTOMATH3AILMH H VIIPABICHHS pacIlpelelUTeIIbHEIMI Ce-
T SIMI.

PaccMoTpeHHas BBIIIE TPeXCTYIIeHYaTas TOKOBas 3aIlHTa (IBe CTYIIEHH TOKOBOH OTCEYKH
1 MT 3) peanmzyeTcs B peKIIOy3epax He alapaTHBIM, a IIPOrpaMMHBIM CITOCOOOM. 50 MO3BOIISIET
BBITIOJIHHUTE HE TOJIBKO TPETHIO CTYIIEHD, HO M BCE TPH CTYIIEHH C BELICPKKOH BPEMEHH, 3aBHCSIIEH
OT 3HaYeHH ToKa (pHc. 4.3).

J[711 HaCTPOHKH TOKOBOM 3aI[UTHI OT MeEKAy(]a3HbIX KOPOTKHX 3aMBbIKAHHI MOYHO HC-
IIONIBb30BaTh 12 THIIOB CTaHIApTHBIX BPEMSTOKOBBIX XapaKTEPHCTUK HIIH CO3JaTh COOCTBEHHYIO
XapaKTEPHCTHKY (XapaKTEPHCTHKY IOIb30BATENA).

Kpome HeHaIIpaBIIEHHON TOKOBOH 3all[UTEI MOKET ITOJKIFOYATECS H HaIlPaBIIEHHAS TOKO-
Bas 3aIqura. YHCIo CTYIIEHEH 3aIllUTBI MOKET OBITH YBEIHYEHO JI0 YETHIpeX. J[OMOIHHTEILHO
IIpeyCMOTpEHA 3al[HTa OT OJHO(pa3HBIX 3aMbIKaHHH Ha 3eMII0 (033) ¢ KOHTpOolIeM TOKa HYJIeBOH
ITIOCIIEIOBATEILHOCTH, 3allfiTa MHHHMAILHOIO H MaKCHMAJIBHOIO HaIpskeHHUI. [IpexycMoTpeH
TEXHHYECKHH YUET 3JIEKTPO3SHEPT HH, aBTOMAaTHYECKOE IIOBTOPHOE BKIIFOUEHIE H aBTOMATHYECKOE
BKIIIOUEHHE pe3epBa. ABTOMAaTH4YeCKas 4YacTOTHas pasrpyska (AUP) mo3ponseT IMpOBOJHUTH OT-
KIFOYEHHE Harpys3KH, BhIJAaBaTh CHIHAJM ITPH CHIJKEHHH YAaCTOTHI HIDKE YCTABKH. DJIEKTPOHHBIH
KYPHAII OIEPATHBHBIX COOBITHH OTpa’kaeT BCE COOBITHS, IIPOHUCXOMMIIIME ¢ PEKIOY3epoM. CUET-
YUK OIepalfiii BKIIFOYEHHS H OTKIIOUEHHS BAaKYYMHOI'O BBIKITIOUATEIIS H3MEPSAET CyMMapHOE

HHCIIO ﬂnepaum”[:, HTO ITO3BOJIACT OIIPEACIIATD MeXaHHYeCKHH H3HOC KOHTAaKTOB BBIKITHOYATCIIA,

BbIPaKEHHEHbS HOPHSTHES0
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st paboTeI € PeKIIoy3epoM pa3zpaboTaHO CIEI[HAIBHOE IIPOrpaMMHOe OOeCIIeYeHHE
TELUS, KoTopoe IMo3BONIsSeT H3MEHATh OCHOBHBIE HACTPOHKH aIliapara M YCTaBKH 3all[iT.

B 3aximoueHne yKaKeM, UYTO B OAHOH I'JTaBe HEBO3MOXKHO PaACCMOTPETH BCE BHJIBI PEIIEHHOMN
3aIHTEI H aBTOMAaTHKH (P3A) B snekTposHepreTHke. Tak, He OBUIO YIIOMHHAHHS O ITOIIEPEYHOH
T} pepeHIHaIbHOH 3all[HTe, JHCTAaHIIHOHHOH 3all[HTe, 3allHTe OT 3aMbIKAHHH Ha 3eMII0 H MHO-
T'OM APYTOM. 37eCh OBIIIM JaHBI JTHIIL OCHOBHBIE TTOHSATHS O PEIIEHHON 3all[MTe H aBTOMATHKE H

ITOAXOABI K BRITTIONHeHHIO P3A.

YKkazanue no mexHuke dezonacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBCACHDBI

B ITPHIIOKEHHE A.

VYKazanua no 6uinoiHeHUo 1adopamopHol pabomesl:

Ha maGoparopHon crorke « Mogens snekrpoctanii Ne 1 » coBpaTh cxXeMy 1abopaTOpHBIX
HCIILITAHHH, COOTBETCTBYIONIYIO pekumy Ne2. Ha maGoparopHoi cTonKe « MOaels 3I1eKTpoCTaH-
ItHH No2» coOpaTh cXeMy J1ad0opaTOPHBIX HCIBITAHHH, COOTBETCTBYIOIIYIO pexkuMy Ned. [Toaxirro-
YHTh MOJYIIh KOPOTKO3aMBIKATEI IS CO3JaHHs TpeX(a3HOrO KOPOTKOIO 3aMbIKAaHHS Ha JIHHHH
3IIEKTpoIiepeaau W2.

BKIIOYHTE aBTOMATHI HCTOUYHHKOB ITHTAHHS MO EIEH IeKTPOCTAHIIMH Nol 11 No2.

Ha IIEPCOHAIIbHOM KOMITBHOTCPE LICHTPAIIH30BdAHHOI'O KOMIIJICKCA JHCIICTUCPCKOI'O YIIPdB-

nenud (LUKY) zamyctuth nmporpamMmMubIi KomMimieke «DeltaProfi» (ITyck — IIporpamvmsr — JlaGo-
paTopHeIi komMimieke — DeltaProfi). 3arpy3uth He 00XOMHMMYIO KOH(PHTYPAIHIO IIPOrpPaMMBI KO-
MaHgoH «Padorer — UOC — Komruieke J[Y — BCIIA». 3amycturs mmporpaMMy B padoTy KHOIIKOH
«IIyck» MM KOMaHIOH ITIaBHOI'O MEHIO « YIIpaBlIeHHe — [ [yCK» HIIHM ropsyen KiiaBHIIeH FJ.

Ha mepcoHanpHOM KOMITBIOTEPE MOJEIH AIeKTPOCTAHIHMH Nel 3aITyCTHTH ITPOr PAMMHBIH
xomruieke «DeltaProfi» (Ilyck — IIporpammer — JIaGopaTopHsIii komimieke — DeltaProfi). 3arpy-
3HTh HEOOXOIHMYIO KOH(PHIYPAIHIO ITPOorpaMMbl KOMaHA0iHb « PaboTel — UBC — DnekTpocTaHIHAg
Nel — BCITA». 3ammycTurh rporpaMMy B padoTy KHOMKOH « [ IyCck» M KOMaH OH ITTaBHOI'O MEHIO
« YrpasineHue — [ Iyck» HIIM ropsyen KiIaBHIIeH F5S.

Ha mepcoHanIpHOM KOMITBIOTEPE MOJEIH AJIeKTPOCTAHIHH Ne2 3aITyCTHTH ITPOr PAMMHBIH
xomruieke «DeltaProfi» (Ilyck — IIporpammer — JIaGopaTopHsIii komimieke — DeltaProfi). 3arpy-

3HTh HEOOXOJHMYH KOH(PHI'YpaIlHIO ITporpaMMbl KoMaHoH « PaboTel — MOC — DireKTpocTaHIHg

Ne2 — B@iﬁﬁﬁﬁﬂ@ﬁ%ﬁ%@@ﬂmw B paboTy KHOIMKOH «IIyCK» M KOMaHIOH ITTaBHOI'O MEHIO

Ceprudmkgt. 2C0000043ESABBESS2205E7BAS00060000043E -
Bnanendh: HM@@TE&M@HL@&J OPAY4CH KIIABHIIICH F5.
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Hccnenorars paboTy 3IeKTPOSHEPIETHUECKOH CETH B PEKIME OJHOCTOPOHHETO ITHTAHHAL.
J11g 3TOrO0, JHCTAHIITHOHHO BKIIOYHTE BREIKIIOUATelh Q6 »nekTpocTaHIMH Nel (IIeT4KOM JIEBOH
KHOITKH MBIIIH IT0 H300paKeHHIO BRIKIIOYATEIIS Ha MHEMOCXEME JIOKAJIbHOI'O KOMIUIEKCA YIIPaB-
TIeHH I 3JIEKTPOCTAHIMH). AHAITOIHYHEIM 00pa3oM BKIIFOUHTH BBRIKITFOUATellb Q6 Ha 3JIeKTPOCTaH-
1t Ne2. Ha 1ieHTpanH30BaHHOM KOMIUIEKCE JHCIIETYEPCKOrO YIIPABIEHHS ITOJATh KOMAHJIBI Ha
BKIIIOUEHHE BBIKIIIOYATEIEH JIMHHH 3MIeKTporepegadyd W2 cO CTOPOHBI 3JIEKTPOCTAHIMH Nel H
Ne2.

Ha siexrpocTtaniiym Nel riepeBecTH Iepekinouareiib SAl B mojnoxeHue «Briepeay. HMiame-
HSIS TIOJIOKEHHE IToTeHIHoMeTpa RP1 moayiis rpeoGpazoBaTensa 4acTOTEL, 3a/laTh YCTABKY I10 Ya-
croTe S0I'1], COOTBETCTBYIONIYIO YaCTOTe BpallleHH ITpHBOAHOro ABHrarens 1 500 o6/vimH. Bxmro-
YUTh TYMOIEp «CeTh» HCTOUYHHKA BO30OYKIEHHSI CHHXPOHHOI'O F'eHepaTopa. M3MeHS I0I0KeHHE
rmoreHImoMeTpa RP1 Moayiia Bo3OYKAEHNS, YCTaHOBHTH HOMHHAJIBHEIN TOK BO30VYAIeHHS 0,8A.
C mHemocxeMsl 11K rmogats KoMaHAy Ha BKIIIOUEHHE BRIKIIFOYATENIS Q3. M3MeHIS ITOJIOKEHHE T10-
TeHIpoMeTpa RP1 Moxyis rpeoGpasoBareiis 4acToOThl, BOCCTAHOBHTE HOMHHAILHYIO YaCTOTY
HamnpsoKeHHA B ceTH S50 11,

M3MepHTh BEIHUHHY TOKA pabodyero pexXuma JIMHHH 3IeKTporiepegaud W2.

PaccunraTth TOKH cpadaThIBaHHA 3al[HT. OIpeIeIHTh YCTaBKH CpadaThbIBaHHS 3aI[HT I10
BPEMEHH. 3a1aTh IIOJIYUEHHBIE YVCTABKH 3aII[UT. IS 3TOr0, BEI3BAaTh JHAJIOI OBOE OKHO HACTPOHKH
ITapaMeTPOB 3allHUTEL JBOHHBIM IIETYKOM JIEBOH KHOITKH MBIIIH IO IIPSAMOYTOIBHHKY « T H32» Ha
MHEMOCXEME JIOKAJIbHOI'O KOMIIIEKCA VITPABJIEHHS M 3aIlHTHI 3JIEKTPOCTAHIMH. 3a1aTh YCTABKH
cpadaThIBaHHS 14 3aIUTeL « TH31».

AHaMOTMYHEIM 00pa3oM 3aJaTh VCTaBKH cpadarbiBaHusg 3amur «TH31» u «TH32» Ha
3IIEKTPOCTAaHINH Nel .

Ha 1eHTpammi30BaHHOM KOMIUIEKCE AHCIIETYEPCKOrO VIIPABJIEHHS ITOJAaTh KOMAaHIBI Ha
BKIIFOUEHHE BBIKIIIOYATEIEH JIMHHH 3JeKTporepesadyd W1 co CTOPOHBI 3JIEKTPOCTAHIHMH Nel H
Ne2.

OrnpeAenTh YCTaBKH cpaOaThIBaHHS JH((epeHIHaTbHOH 3alHTEl COOPHBIX ITHH. J[1d
3TOr 0, OTKPHITH JHAIIOTOBOE OKHO HACTPOHKH IMapaMeTPOB 3amThl « J[3111», BKIIOUHTE KOPOTKO-
3aMBIKaTelIb IepekmoyatenneM SAl, 3aHKCHpOBaTh TOK B 00MOTKe JH((epeHIIHAIBHOTO Pelle
TOKA, OTKIFOUHTH KOPOTKO3aMBIKATEIIb, PACCUNTATh TOK CpadaTkIBaHMS pelle TOKa, 3a1aTh ITOIIY-
YyeHHOe 3HAaUeHHEe B JHAJIOTOBOM OKHe IapaMeTpPOoB JH (epeHI[HAILHOM 3aHTh. AHATIOTHYHBIM

00pa3oM 3aJaTh YCTaBKH cpadaThBaHM 3aIlUTHL « JI311I» Ha snekTpocTaHIiu Neol .

P&%W Nel u Ne2 mepeBeCTH BCe 3aIHTHI B paboTy (e TUOK ITPaBOil KHOITKH

Ceptudmkar: 2C0000043ESABBB952205ETBAS00060000043E -
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Ha snexrpocraniiii Ne2 repekinrodares SA] MOAVYIIS KOPOTKO3aMBIKATEIS IIEPEBECTH B
TIONIIOKEHNE « BKID) IS CO3MaHMA PeXMa KOPOTKOIO 3aMBIKAHHS. |IpH IIpaBHILHO BEIOPAHHBIX
yCTaBKaX, ITPOH30HJIET CEIIEKTHBHOE OTKIIFOYEHHE JIMHUH 3eKTporepemaynl W2, IIpu srom, oT-
KIFOYEHHOE COCTOSIHHE KOMMYTAI[MOHHBIX alliapaToB IMHHH W2 oro0pakaeTcss OJHOBPEMEHHO
Ha JIOKAJIbHBIX KOMIUIEKCAX YIIpaBJIeHH A H 3aIuThl M Ha [IKIY. KpoMe Toro, orobpaxaercs cpa-
0O0TaBIllee COCTOSHIE 3alUT Ha 3IeKTpocTaHIMax U 1o kaHamy BCITA Ha [IKAY (TIpsmMoyTomnb-
HHUKH 3alllHT Ha MHEMOCXEMaX HMEIOT KPaCHBIH I[BET). BBIITOIHUTE KBHTHPOBAHHE 3aIllHT (OIH-
HAPHBIH METYOK JIEBOH KHOIIKOH MBIIIH 110 H300pakKeHIIO 3aIl[UThl HA MHEMOCXEME IIEKTPOCTaH-
1pH). OOpaTHTe BHUMaHHE, YTO KBHTHpoBaHHe 3anuT ¢ [{K/IY He JOCTYIIHO, OJTHAKO, ITPH KBH-
THPOBAHHH 3aII[HTHl HA JIOKAJIbHOM KOMIUIEKCE YIIPABIIEHHS H 3aIl[HThl CTAHI[HH, CHIHAIH3aI[Hg
cpadaThIBaHHA 3aIlUTEI cOpackiBaeTca M Ha LK /Y.

Ilepexmrouarens SAl MOV KOPOTKO3aMBIKATE IS IIEPEBECTH B IOMoKeHHe «OTKI». Ha
LK/Y mmogate KOMaHJBI Te€JIE€ OTKIIIOUYEHHS BCEX BBIKIIIOUATEIIEH B JEKTPOIHEPTETHUECKOH CH-
creMe. Ha snmexrpocranimm Ne2 rieperecTH nmoreHIpoMeTp RP1 Moaynsa Bo30yKIeHHS B KpaHHee
JIEBOE ITOJIOKEHUE, OTKIIFOUHTE TYMOJIED ITOJaYH ITMTaHUSI MOIYIII BO30YKIeHHS «CeThy. [lepe-
BeCTH ITOTeHIoMeTP RP1 Moy rpeoGpasoBareris 4acTOTEL B KpalHeE JIEBOE ITONIOKEHHE, TIE-
peKIoYaTenh SAl YCTaHOBHTE B CPEJHEE TTOTOKEHHE. OTKIIIOYHTE aBTOMAThI HCTOYHHKOB ITHTa-
HIS MOAENEH 3JIeKTpocTaHIHI Nel 1 No2.

OCTaHOBHTE PadoTy IporpaMM VIIPaBJIeHHS Ha SNeKTPOocTaHIMAX Nel m Neo2 KHOIKOH
«CTOIm, KOMaHIOH ITITaBHOI'O MEHIO « YIIpaBlIeHHe — CTOIT» HIIH ropsyeH KilapHieHn F6. AHamo-
THYHEIM 00pa30M, OCTaHOBHTE padoTy ImporpaMmMel virpaeineHHsa Ha LIK/[Y . Barmanre! [Tpu ocra-
HOBE paboTHI ITPOrpaMM Ha JIOKATbHBIX KOMITIIEKCAX YIIPABIIEHII 3T1EKTPOCTAHI[HSMH, TIPOrPaMM-
Hoe obecnieueHre Ha [{K/[Y BrIgaeT cooOIeHre, 0 TOM, YTO OJHH H3 KIIHeHT OB HH(OpMaIHOHHOMH
CETH OBLII OTKIIFOYEH. DTO HE SBIISETCS OIH OKOH.

OdopMHTE OTYET IO Ja00paTOPHOH padore.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.
1. CxXemer }"CTpGﬁCTE dBTOMATHYCCKOI'O ITOBTOPHOI'O BKIIFOYCHIA.
2. HaszHaueHHe }"GTPGﬁGTE dBTOMATHYCCKOI'O IIOBTOPHOI'O BKJIFOYCHHA.

3. OcobeHHOCTH YCTPOHCTB AlIB — JIMHHI ¢ IBYXCTOPOHHHM ITHTAHHEM.

4. TpebGoBaHHu4 K ycTporcTeaM ABP, IIPHHIMMIIEI HX BEOTOIHEHHS H PacyeT ITapaMeTPOB.

5. CXeMbI YCTPOHCTB aBTOMAaTHUe CKOT'O BKITFOUEHH S Pe3ePBa.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Jlabopamopras pavboma Ne6. Peneiinaa 3auiumad i aemomMamuKd 6 Cucmemax 3Jj1eK-
MPOCHADHCEHUA NP OMBLULIEHHBIX 30AHUIL U npeonpuamuil. Ilenmpanu3o6aHHaa UHMEIleK-

myaibHdA 3auiiima pﬂﬂﬂpﬂﬂ eJIUMenbHoIl cemil.

Ilens pad omor: N3yduTh IIPHHIIHIIEL peajTH3allHH LIEHTPAIH30BAHHOI O KOMITIEKCa peJlei-

HOH 3aIl[MTHI H aBTOMAaTHKH IJIEKTPOCTaHITHH

OCHO6bL meopuu:

[Ipu 3KcIUTyaTaliiy 1 MPOeKTHPOBAHMH HIIEKTPHYECKON CXEMBI BCETIa VEISETCS BHIIMA-
HIe BOIpocaM ee Oe30IMacHOr 0 HCIONb30BaHH. C 3TOH I[ENBI0 BCE BIEKTPHYECKHE ITPHOOPEI 3a-
I[MINAIOTCS CIIEIHAIBHBIMH YCTPOHCTBAMHM, KOTOPEIE ITOAOHPAarOT H PacIIoIararoT CTPOro IO
OIPEHEIIEHHON, HEPAPXHUYECKOH 3aBHCHMOCTH.

Harpumep, Koraa MOOHIBHEIH Telle(pOH CTOHT Ha 3apsyiKe, TO €€ ITPOTeKaHHe KOHTPOIIH-
PYeT BCTPOEHHAS B aKKYMYIISATOP 3auTa. OHa OTKIIOYAET 3apSIHBIN TOK IT0 OKOHYaHHH Halopa
eMKOCTH. Korja xe BHYyTpH AKDB BO3HHKHET KOPOTKOE 3aMBIKAHHE, TO YCTAHORJIEHHEIH B 3apsil-
HOE YCTPOHCTBO ITPEAOXPAHHTEND IIEPEropacT H 00eCTOUHBAET CXEMY.

Ecmi 3T0 Mo KaKHMM-THOO MPHYIHAM HE ITPOH30HIET, TO BOSHHKIIYIO HEHCIIPABHOCTH B
PO3eTKE KOHTPOIHPYET aBTOMATHYECKHI BBIKIFOUYATEIF KBAPTHPHOI'O IIHTKA, a €ro padory
CTpaxyeT ITIaBHBIH aBTOMAT. TV IIOCIIEAOBATEIIbBHOCTH ITOOYEPEAHOrO CpadaThIBaHUS 3aIl[HAT
MOJKHO pacCMaTpHBaTh H JAJIbIIE.

Ee 3aK OHOMEPHOCTH OITPE eS0T CS IIPHHIIHIIOM CEIIeKTHBHOCTH, KOTOPBIH €I1le Ha3bIBAIOT
H30HPaTeIbHOCTBIO, MTOMUEPKHBas (DYHKI[HIO BEIOOpa HIH OINpeAelIeHHS MeCTa BO3HHKHOBEHH S
ITOBPEKIEHI, KOTOPOE HEOOXOAHMO OTKIIFOUHTH.

MeToabl H30HpaTeIbHOCTH AEKTPHYECKHX 3aMHT (DOPMHPYETCS BO BPEMS CO3TaHHS ITPO-
eKTa M TOJJIEPKHUBAETCS IIPH SKCIUTYaTaI[HMH TaKHM 00pa3oM, YTOOEI CBOEBPEMEHHO BEISBHTH Me-
CTO BO3BHHKHOBEHHS HEHCIIPABHOCTH B 3IEKTPO0OOPYJOBAaHHH H OTHEIIHTE €r0 OT AEHCTBYIOIIEH
CXeMBI C HAaMMEHBIIIMMH TTOTEPSIMH JJI HEE.

[Ipu a3TOM 30HY 0O0XBaTa 3allUT I10 CEJIeKTHBHOCTH ITOAPa3AeiIsioT Ha:

l. a0COIIOTHYVIO,

2. OTHOCHTEJIPHVIO.

[ IepBBII THII 3aIIUTHI ITOTTHOCTHIO KOHTPOJIMPYET CBOH pabOyYHH YYACTOK H YCTPAHSET I10-

BPEXKIEHHS TOIBKO B HEM. 110 3TOH 3aKOHOMEPHOCTH paboTalOT BCTPOEHHBIE B AJIEKTPOITPHOOPEI
T NOAMNUCAH
Hpeﬂﬂxpﬁﬂ%fﬂﬂﬁ NOANUCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Y CTpoiicTBa, CO3MaHHbIE TI0 OTHOCHTEILHOMY ITPHHI[HITY, BROTOIHSIOT OONBIIe (pYHKITHIA.
OHH OTKIIFOYAIOT HEUCIIPABHOCTH BHYTPH CBOEH 30HBI H COCEIHIX, HO KOI'[a B HHX He OTpaboTam
3aIIUTHI aOCOIIOTHOIO THIIA.

KauecTBeHHO HaCTpOEHHA 3allliTa OIIPeIeIIseT:

l. MECTO U BHJI IIOBPEK IS HI,

2. OTIINYHEe HEeHOPMAJIFHOI'O, HO JOITYCTHMOIO pe’kKHMMa OT CHTVAaIMH, CITOCOOHOH
HAHECTH BECHMA CEPhE3HBIE ITOBPEKIECHNIA 000PYJOBAHHIO 3IEKTPOYCTaHOBKH BHYTPH KOHTPOIIH-
PYEMOH 30HHI.

Y CTPOHCTBA, HACTPOEHHEIE TOIBKO II0 IIEPBOMY AeHCTBHIO, paboTar0T OOBIYHO B HEOTBET-
CTBEHHBIX ceTsax A0 1000 BombT. [[JI1 BEICOKOBOJIBTHRIX 3JIEKTPOYCTAaHOBOK CTAparOTCsa BHEIPHTH

006a 3THX IpHHIHIIA. C 3TOH IEJIbI0 B COCTAaB 3aIHTHI BBOIMAT:

. CXEMBI B3aHMHBIX OIIOKHPOBOK,

. TOYHBIE H3MEPHTEIILHEIE OPTaHBI,

. CHCTeMbI 0OMeHa HH()OpMaIHeH,

. CITEI[HATIFHBIE JIOTHYECKHE AJIT OPUTMEI.

Mexay IBYMS IIOCIENOBATENBLHO ITOAKITFOYEHHBIMH CHJIOBBIMH BBRIKJIFOUATEISIMH BBITION-
HSETCS 3alllHTa OT CBEPXTOKOB, IIPEBBIMIAIOIIIX HOMHHAIBHEIE 3HAYEHHS HArpy3KH IO THOO0H
rmpHurHe. 1Ipu 3ToM OIMKHHH K ITOTPeOHTEIIO ¢ ITOBPEAIeHIEM BRIKIIIOYATEID JOIKEH Pa3MEbl-
KaHHEM CBOHX KOHTAKTOB OOeCTOYHBATh HEHCIIPABHOCTH, a JAJILHHH — IIPOAOIAKATH ITOMAUy
HaIPSsDKEHHSA HA CBOEM YYAaCTKE.

B sTOM ci1y4yae paccMaTpHBAeTCS IBa BHAA CEIEKTHRHOCTH:

1. ITOJTHALT,

2. YaCTHYHA.

Ecm OnmKHSAI K HEHCIIPABHOCTH 3aIl[HTa CIIOCOOHA ITOTHOCTHIO JIMKBHIHPOBATEH ITOBPE-
KJIEHHS HAa BCEM JHAIla30HE YCTABOK 0e3 3aJeHCTBOBAHHS YVAAJIEHHOI O BEIKIIFOUATENISL, TO €€ CUH-
TAIOT ITOJIHOH.

YacTruHasg H30HpaTeIbHOCTh IIPHCYINA OJIFKHIM 3alI[HTaM, HACTPOEHHBIM Ha cpadaThIBa-
HHE 0 KaKOro-TO IPEAe/IbHOI O TOKA CeJIEKTHBHOCTH Is. ECIIN OH IIPEBEIIIEH, TO BCTYIIAET B pa-
00Ty yIalleHHBIH BRIKIIFOYATE]Ib.

IIpenernnsl TOKOB, Ha3HAUYEHHEBIE IS cpadaThIBaHH S aBTOMATHYECKHX BBIKIIIOYATEIIEH 3a-
II[HUT, Pa3AEIsaOT Ha JBE IPYIIIILI:

1. pexM nmeperpysok;

W —

Cepmuwdukatr: 2C0Q00043E9ABEBS52205E7/BAS00060000043E
Bnaneneu: eGeddbh FIRQINEHH A P bACHCHI TIDHMCHHM STOT ITPHHIHIT K TOKOBBIM XdPAKTCPHCTHKAM
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OHH HacTpaHBalOTCI Ha paboTy B 30HE Ieperpys3a HOMHHAIBLHEIX TOKOB Ha BEJIHUHHY 0
8+10 xpar.

JI11s1 o6macTH IIEPErPY30K 10 TOKY CO3JAI0OTCS 3aIlHTRI, pabOoTarOIHeE 10 IIPHHI[HITY Bpe-
MSITOKOBOH CEJIeKTHBHOCTH.

30Ha KOPOTKHX 3aMbIKaHHH (POPMHPYETCS Ha OCHOBE!

. TOKOBOIH,

. BPEMEHHOH

. SHEPreTHYECKOH,

. 30HHOH H30HpPaTEIbHOCTH.

BpeMeHHasa CelIeKTHBHOCTE CO3/IAcTCH 3a CUET BRIOOpa pasHBIX BBIIEPKEK BPEMEHH IS
cpadaThIBAaHHS 3AIHUTEI. OTOT CIIOCOO MOXKeT OBITH IPHMEHEH TaXe K YCTPOHCTBAM C OJHOH
YCTABKOH TOKAa, HO Pa3HhIM BPEMEHEM, KaK ITOKa3aHO Ha PHCYHKE.

Hampumep, Ommxarnasa K odopyopaHiio 3arnura Nel HajmaxkHBaeTcsa Ha padoTy IIPH KO-
POTKOM 3aMBIKaHHH CO BpeMeHeM, Orms3KHM K 0,02 ¢, a ee paboty crpaxyer Oonnee OTHaIeHHAS
Ne2 ¢ HacTporkon Ha 0,5 c.

Camas JaJIbHAA 3all[iTa CO BpeMeHeM OTKIIFOUEHHS B OJHY CEKYHIY Pe3epBHPYET padoTy
ITPEIBIAYIINX VCTPOHCTB MPH HX BO3MOKHOM OTKa3e.

TokoBast CENEKTHBHOCTh HAIAXKMBACTCS IS cpadaThIBAHNA IO IPEBBIMIEHHIO JOITYCTH-
MBIX HArpy30K. /JJOBOIBHO Ipy00 3TOT ITPHHIUIT MOKHO ITOSICHHTH CIIEAYIOIIHM IIPHMEPOM.

TpH 3aIUTEI ITOCTIEAOBATEIIEHO KOHTPOIMPYIOT TOK K3 M HACTPOEHBI HAa OTKIIFOYEHHE CO
BpeMeHeM 0,02 ¢, HO ¢ pa3HBIMH TOKOBBIMH ycTaBKaMH B 10, 15 u 20 amriep. 3a cuer 310ro 060-
pyaoBaHHe OyIeT OTKIIOYATLCSA BHaUajle OT 3alUTHOrO yCeTpoHcTBa Nel, a Ne2 u Ne3 Oyayr Hs-
OMpaTEIBLHO EI'0 CTPAXOBATh.

Peanmnsaipiss BpeMEHHOH IWIH TOKOBOH CEJIEKTHBHOCTH B UHCTOM BHJIE TPeOYET HCIIOIB30-
BAHMS YYBCTBHUTEIIBHBIX JTATYHKOB WIH Pejle TOKAa H BpeMeHH. [IpH 3TOM co3JaeTcs JOBOIBLHO
CIIOJKHAS 3JIEKTPHYECKAA CXeMa, KOTOpas Ha IMpaKTHKe OOBIYHO O0BeAHHSIET 00a pacCMOTPEHHBIX
ITPUHITNIIA, 2 HE TIPHMEHSIETCS B YHCTOM BHIIE.

BpeMSaTOoKOBas CEIIEKTHRBHOCTD 3aIl[UT

JII151 3aIIUTEI 3JIEKTPOYCTAHOBOK ¢ HanpspkeHHeM 0 1000 BOIBT IIPHMEHSIOT aBTOMAaTHYE-
CKHE BBIKIIIOYATENH, KOTOpPhIe 00nIagarT 0O0beJHHEHHOH BPEMSITOKOBOH XapaKTepHCTHKOH. Pac-
CMOTPHM 3TOT IIPHHIUIT HA IIPHUMEPE ABYX ITOCIEL0BATEIIBFHO BKIIFOUEHHBIX aBTOMATOB, Pa3HECEH-

HBIX 11O KOHI[AM JIHHHH CO CTOPOHBI HAI'PY3KIT H IIDITAHITA.

n
Bg%ﬂﬁﬁﬁ%%nm[pmmmﬂﬂb orpedenseT crnocod cpabaTeIBaHHSI BBEIKITIOYATENS,

Ceptudomkatr: 2C0000043ESABBBY9S52205E 7BAS00060000043E
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Ha neBoM rpaduke rokaszaH ciry4aii HaHOOJIBIIIero BpeMeHH OTKITIOUeHH I BepXHel KPHBOit
3aI[UTEl CO CTOPOHBI HATPY3KH, a Ha IIPaBOM — HAHMEHBIIETO BPEMEHH BBRIKIIFOYATEN S HA KOHIE
ITOABOJIA IIMTAHUS. DTO ITO3BOISET OOlee JAeTalbHO aHAIM3HPOBATH IPOSBIIEHHE CEJIEKTHBHOCTH
3aIIHT.

BriximrouaTens « B», pacrionoKeHHBIH OIHMKe K ITHTaeMOMY O00OPYIOBAHHIO, 3a CUET IIPH-
MEHEHIS BPEMSATOKOBOI CelIEKTHBHOCTH padoTaeT paHbIle M OBICTPEE, a BRIKIIIOUATENIL €AY pe-
3EPBUPYET €r0 B CIIyYae OTKasa.

TokoBast CENeKTHBHOCTD 3aII[HT

[Tpn sToMm criocobe H30HpaTeIbHOCTh MOXKET (DOPMHPOBATHCA 3a CUET CO3aHHS OITpeje-
JIeHHOH KOH()HT'YpaIlHH CeTH, HaIlpHMeD, BKIIIOUEHHOH B cXeMy KaOelIbHOH HIH BO3YIIHOH IIH-
HHUH 3IIEKTPOoIiepeaay, o0IaaroIeH 3JIEKTPHYECKHM COIPOTHRIIEHHEM. B 3TOM clIyyae 3HaUYeHHE
TOKa KOPOTKOI'O 3aMBIKAaHHS MEXIY I'€HEPATOPOM H ITOTPEOHUTEIIEM 3aBHCHT OT MECTa BO3SHHKHO-
BEHHS ITOBPEAJIEHH 5.

Ha xaGenpHOM KOHI[E CO CTOPOHEI ITHTAaHHSA OHO OyJIeT HMeTh MaKCHMAJIbHOE 3HAUYeHHE,
HaIpuMep, 3 KA, a Ha IIPOTHBOITOIIOKHOM — MHHHMAJIBHOE, TOITYCTHM, 1KA.

[Tpu BozHuKkHOBeHHH K3 0KOI0 BRIKITIOYATENT A He JOIKHA paboTaTh 3ammTa KoHia B (1
K31KA), TO OH M JOKEH CHHMATh HalpshKeHHe ¢ 00opyaoBaHHS. J[7I9 TOYHOH paboThI 3amuT
HEOOXOIHMO VUECTD BEIMYNHY PEATIPHBIX TOKOB, ITPOXOSIIIX YEPES BREIKITFOUATEIN IIPH aBapIi-
HOM PEXKIME.

CrenyeT ITOHUMATh, YTO IS O0ecTIeYeHH I TTOJIHON M30HPaTeIbHOCTH IT0 3TOMY METOLY
HeOOXOIHMO UMETH OOIBINOE COIMTPOTHBIIEHHE MEKIY OOOMMH BBIKITIOUYATEISMH, KOTOPOE MOKET

Gﬁp&BGEﬂTL CH 34 CHCT:

. IIPOTSKEHHOH JIMHHH 3IIEKTPOIlepelayH,
. BCTABKOH OOMOTKH TpaHC(OpMaTopa;
. BKIIFOUEHHEM B Pa3phIB KaOellsd yMeHbBIIEHHOTO CeYeHHS HITH JPYTHMH CITOCOOaMH.

[IoaToMy ITpH TaKOM cIioco0e CeJIeKTHBHOCTE Yallle BCero OBIBAET YaCTHYHOM.

BpeMeHHas CelIeKTHBHOCTD 3aIl[HThI

DTOT MeTOA M30HPaTEIBPHOCTH OOBIYHO JOITOJIHSIET IIPEeABIAVINHHI CIIOocOo0 ¢ YUETOM BpeE-
MEH:

. OIIpedelIeHH 3all[HTOH MecTa H Havyalla pa3sBHTHS HEHCIIPABHOCTH,

. cpabaThIBAHIS Ha OTKIIFOYEHHE.

(Dﬂphﬂ[pﬂEﬂHIIE dJI'OPHTMaA pﬂﬁGTBI 3aIIfHTBhI ITPOH3BOJHTCH 34 CUCT ITOCTCIICHHOI'O IIPH-

OIIKE HISIE AT 3% PRohARI, H BDEMEHH TTPH MEePeMEIIEHHAX TOKOB K3 K HCTOYHHKY ITHTaHH S,

Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E
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Nencteutened: ¢ 19.08.2022 no 19.08.2023

47



[Ipu 3TOM crioco0e 3allHTH BEIKITIOYATENISI B OTKIIFOYAaIOT HEHCIIPABHOCTD, a BEIKIIFOYATENT
A — KOHTPOJHMPYIOT BECh IIPOIECC M HAXOISATCSI B TOTOBHOCTH K pabore. ECIH 3a BpeMs, OTBe-
IeHHOe I cpalaThIBaHMS 3allUT B KOPOTKOE 3aMBIKaHHE HE YCTPAHMIIOCh, TO ITOBPEKIECHHE
JTHKBHAHPYETCS pabOTOH 3all[UT CTOPOHEBI A.

MeTo]1 OCHOBAH Ha HCIIOJIb30BAHHH CIIEI[HAIbHBIX HOBBIX BHIOB ABTOMATHYECKHX BRIKITIO-
yaTeJleH, BRITIOIHEHHBIX B JIHTOM KOPITYCE H CIIOCOOHBIX MaKCHMAaJIbHO OBICTPO padoTaTh, KOrja
TOKH KOPOTKHX 3aMBIKAHHH EII[E JTaKe HE YCIIEIN JOCTHYh CBOMX MAaKCHMAIbHBIX 3HAUCHIIL.

[TogoOHBIE CKOPOCTHBIE aBTOMATHI Pa0OTAIOT B TEUEHHE HECKOIBKHX MIUIIHCEKYH/I, KOI'Ia
EIlle NENCTBYIOT allePHOAHYECKIE COCTABIISIOIIHE ITEPEXOMHBIX ITPOIIECCOB. B TaKHX YCIIOBHSX H3-
32 BBICOKOH JHHAMHYHOCTH ITPOTEKAHHS HArPy30K CIIOKHO COITIacOBAaTh PEAIbHO JEHCTBYIOIIHE
BPEMSTOKOBHIE XapaKTePHCTHKH 3aII[HT.

KOHEYHBIH IT0JIh30BATEND IIPAKTHYECKH HE MOKET OTCIIEINTh XapaKTEPHCTHKH 3HEPIrETH-
YeCKOH CeNeKTHBHOCTH. X IpemocTaBiseT IIpOH3BOAUTENL B BHJE I'PaHKOB, IIPOrpaMM pac-
yeTa, TaOmHII.

[Ipu 3TOM criocobe i1 pacLENUTENEH TEPMOMArHHTHOI'O M 3JIEKTPOHHOIO ITPHHITHIIA, Pac-
ITOJIO’KEHHBIX Ha CTOPOHE ITHTaHHSA He 00XOHMO Y4eCTh CIIEIH(pHIECKHE YCIIOBHS PaOOTHI.

OTOT THII H30HPaTEIbHOCTH SBJISIETCSA Pa3HOBHAHOCTHIO BpEMEHHOH XapaKTepPHCTHKH. 11
ero pabOoTHI HCIIOIB3YIOTCS H3MEPHTEIbHBIE YCTPOICTBA TOKA Ha KaXI0H CTOPOHE, MEKIY KOTO-
PBIMH ITOCTOSIHHO ITPOHCXOAHT 0OMeEH HH(popMaI[HeH H CpaBHEHHE BEKTOPOB TOKOB.

30HHAS CeJIeKTHBHOCTh MOKET OBITh C() OpMHPOBaHa ABYMS CITOCOOAMH:

l. B 1ormiyeckoe yCTpOHCTBO KOHTPOIIS 3aIHTHIL IIOCTYIIAIOT OJHOBPEMEHHO CHIHAIBI
¢ 000OHX KOHIIOB KOHTPOJIMPYEMOrO yyacTka. OHO CpaBHHBAaeT 3HAUEHH S ITOCTYITHBIIHX TOKOB H
OIPEHEISIET BRIKIIFOYATEh, KOTOPBIH JOIIKEH OBIThE OTKIIFOUEH,

2. CBeJIeHH I O 3aBBIIIEHHBIX 3HAUYEHISIX BEKTOPOB TOKA OT 00EHX CTOPOH ITOCTYIIArOT
B BH/(€ OIIOKHPOBOYHOI'O CHTHAJIA HA JIOTHYECKYIO YacTh 3aIl[HThI O0JIee BRICOKOIO YPOBHS HEPap-
XHH ITO CTOPOHE ITMTAHH . ECIIH Ha Hell IIPHCYTCTBYET OIIOKHPOBOYHBII CHIHAJI CHH3Y, TO OTKIIIO-
YAETCS HIJKEPACIIONOKEHHBIN BEIKIIOYATENb. Korjga 3arpera Ha OTKIIOYEHHE CHH3Y HE ITOCTY-
ITIUIO, TO HAIIPSDKEHHE CHHMAET BBHIIIEPACIIONOKEHHAS 3allHTa.

[Ipu 3THX crocobax OTKIIFOYEHHE IPOHCXOMUT HAMHOIO OBICTpee, YEM ITPH BPEMEHHOM
H30HPATEIILHOCTH. DT0 O0eCIIeYHBAET MEHBIIIE TTOBPEXKIEHHS 3JIEKTPOOOOPYIOBAHHS, CHITKE-
HIEe JTHHAMHYECKHX H TEIUIOBBIX HAaIPYy30K BHYTPH CHCTEMBI.

O,[[HHKG:, crrocod® 30HHOI'O pa3acIICHIA CCIICKTHBHOCTH TpEﬁ}*’ET CO3OdaHIA JOITOIIHITCIIb-

HBIX CIIOKEBRo e HERARINX CHCTEM H3MEDEHHS, JIOTHKH H 00MeHa MH()OpMAIeH, YT YA0pO-
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AAacCT CTOHMMOCTD Gﬁﬂp}*’ﬂﬂ]ﬁﬂl—]}[ﬂ. [Io sTHM IIPHYITHaAM TaKHE MCTOABI, OCHOBAHHBIC Hd BBICOKOYA-

CTOTHOH 6HGIGIPDEI{E: IIPHMCHAIOTCAH Hd BBEICOKOBOIIBTHBIX JIHHHAX 3JICKTPOIICPCddd H ITOACTaH-

ITHAX, IICPEAAIOITHX OOIbIIHE ITOTOKH MOIITHOCTH JNEKTPOSHEPI'HH B HEITPEPEIBHOM PEKIHME.
,HJIH 3TOI'O HCITIOIIB3YVIOTCA 6LIGTPGI[EﬁGTE}’TOH_[HE BO3OVYIIIHBIC, MACIIAHBIC HIIH 3JICT'd30BBIC

BBIKITFOYATCIIH, CITIOCOOHBIE KOMMYTHPOBATD OI'POMHEBIC TOKOBBIC HAI'PY3KH.

YKazaHue no mexHuke d0e30nacHocmu.
YKa3aHH S 110 TeEXHHKe 0e30IIaCHOCTH ITPH BEOTOJIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX paﬁn:rr ITPHECACHBL

B ITPHIIOKEHHE A.

VKa3aHua no 6sIno0JIHEHIUI0 1ADOPAMOPHOIL padomul:

Ha nmaGoparopHon cToike « Mojenp anekrpocTaHIii Nel» cobpars cxemy 1adopaTtopHBIX
HCIIBITAHHH, COOTBETCTBYIOIIYIO PEKHMY No2.

Ha maGoparopHon crorke « Mogens snekrpoctanHii Ne2y» coOpaTh cXeMy j1abopaTOpHBIX
HCIIBITAHHH, COOTBETCTBYIOIIYIO pekHMY No2 . [[oAKIFOUHTE MOTYIIE KOPOTKO3aMBIKATEILS IS CO-
3IaHH S TpeX(a3HOI0 KOPOTKOI'0 3aMbIKaHHS Ha JIMHHH 3IIeKTporepedadn W1 .

BKTIOUHTE aBTOMATEI HCTOYHHKOB ITHTAaHHSI MOJEIEH AIeKTPOCTAHI[HI Nol 1 Neo2.

Ha IIEPCOHAIIBHOM KOMIIBIOTCPC LHCHTPAIIH30BAHHOI'O KOMILIICKCA JHCIICTHCPCKOI' O YVIIPpaB-

nenusa (KY) zamyctuths nmporpammMubii KomMivieke «DeltaProfi» (ITyck — IIporpanvmer — JlaGo-
paTopHbIi komMinieke — DeltaProfi1). 3arpy3uts He 00XOAHMYIO KOH(PHIYPAI[HIO IIPOrPaMMBI KO-
MaH0H «PaboTtel — MOC — Komrieke 1Y — LleHTparmm3oBaHHas 3alllTa PacIpeleHTe IbHOH
CETH». 3aIlyCTHTh IIporpaMmy B padoTy KHOIKOH «lIyCk» MM KOMaHIOH ITIAaBHOIO MEHIO
« YmpaBjeHHe — [Iyck» MM ropsuen KiiaBHIIeH FS.

Ha mepcoHaaIpHOM KOMITBIOTEPE MOJEIH 3IEKTPOCTAHIIMH Nel 3aITyCTHTH ITPOTrpaMMHBIN
xomruieke «DeltaProfi» (Ilyck — IIporpammer — JIaGopaTopHsiii komimiekc — DeltaProfi). 3arpy-
3HTh HEOOXOJHMYH KOH(PHI'YpaIlHIO ITporpaMMbl KoMaHoH « PaboTel — MO C — DileKTpocTaHIHg
Nel — IleHTpanu30BaHHAS 3all[UTa PACIIPEAEIHTEIILHON CETHY). 3aIlYCTHTE IIpOorpaMMmy B padory
KHOITKOH « 1y CK» HIIM KOMAaHIOH I'JTABHOI'O MEHIO « YIIpaBlIeHHe — I [yCK» IWIH ropsuen KJIaBHIIEH
FS.

Ha mepcoHanIpHOM KOMITBIOTEPE MOJEIH AJIeKTPOCTAHIHH Ne2 3aITyCTHTH ITPOr PAMMHBIH
xomruieke «DeltaProfi» (Ilyck — IIporpammer — JIaGopaTopHsIii komiieke — DeltaProfi). 3arpy-

3HTh HEOOXOJHMYH KOH(PHI'YpaIlHIO ITporpaMMbl KoMaHoH « PaboTel — MOC — DireKTpocTaHIHg

Ne2 — H@ﬁ%%ﬁm@mna pacIpeeIHTEIbHON CETHY. 3aIllyCTUTh IIpOorpaMMy B padoTry

Cepmwdukatr: 2C0Q00043E9ABEBS52205E7/BAS00060000043E - -
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J[MCTaHIMOHHO BKITIOUHTE BRIKITIOUaTeIH Q4 i Q6 snekTpocTaHIMH Nel (IIeTyKoM JIEBOit
KHOITKH MBIIIH ITO H300pakeHHUIO BRIKIIFOYATEN S HA MHEMOCXEME JIOKAIIbHOI'O KOMIUIEKCA YITPaB-
JIeHH I SIIEKTPOCTAHINH ). AHAJIOTHYHBIM 00pa3oM BKIFOUHTE BEIKITIOUATETH Q4 H Q6 Ha BIEKTpO-
CTAHITHH No2.

Ha snextpocranigin Nel epeBectH TyMOnep SA1 paspeleHHs paboThl MOAYIII IIpeoOpa-
30BaTEIS YAaCTOTHI B ITONOKeHHE «Briepen». M3MeHsd rmonoxeHHe rmoteHipoMerpa RP1 Mmoqyng
IpeoOpa3oBaTels YacTOThI, 3a4aTh YCTABKY IT0 YacTOoTe 50T, COOTBETCTBYIOIIYIO YaCTOTE Bpa-
IeHHs TpHBOHOro Apurarensd 1500 o6/MrH. BKmrodnTs TymOnep « CeTh» HCTOYHHKA BO30YXK]IE-
HHS CHHXPOHHOI'O reHepaTopa. M3MeHsd ronokeHue roteHiiHoMerpa RP1 Moayiisa Bo30y K IeHH A,
YCTAaHOBHTE HOMHHAJIBHBEIH TOK BO30YxKAeHHS 0.8A. C MHemocxXeMnl [IK momate KoMaHay Ha
BKIIFOUEHHe BRIKIrOUaTe s Q3. M3MeHsaq nmosnokeHHe rmoreHIpoMerpa RP1 Moayis nmpeobpazosa-
TEJS YaCTOTEL, BOCCTAHOBUTE HOMHHAIIBHYIO YaCTOTY HAIIPsDKEHHA B ceTH 50 ['11.

AHAJIOTHYHBEIM 00pa30M, BBECTH B padOTy 3HEProOIOK Ha 3IEKTPOCTAHIH No2.

1o nmokazanmsam Ha MHeMocxeMe LKJTY ompeaennTs BEMTHYHHY TOKA B JIMHHH SJIEKTPOIIE-
penaunt W1. PaccunraTrh TOK cpadaThIBaHHA 3aIlUTEL. OTKPEITH JHATIONOBOE OKHO HACTPOHKH I1a-
PaMeTPOB ILEHTPATTH30BAHHOI'O KOMIUIEKCA PEIIeHHOH 3aIl[HUThl H aBTOMATHKH KOMaHIOH « CeTh —
3angita — LleHTpann3oBaHHEIH KOMIUIEKC P3A pacmpeneMTenbHONH CETHY). BBECTH pacCUHTaH-
HEIE YCTaBKH cpadaThIBAHIS 3aIIT IS THHUI 3neKTporepesady W1 u W2.

JIMCTAHIIMOHHO BKJIFOYHTH BBRIKIIIOUATENh QS5 Ha a3jeKTpocTaHiMH Nel H Ne2. BKIIOUHTH
I[EHTpaI30BaHHbIN KOMIUIEKC PeJIeHHOM 3aIl[UThl H aBTOMATHKH pacIpeleNMTelIbHON CETH OMHO-
HMEHHBIM IIEPEKITIOYATEIIEM B OKHE ITapaMeTpoB P3A.

Ha snexrpocraniiii Ne2 repekinrodares SA] MOAVYIIS KOPOTKO3aMBIKATEIS IIEPEBECTH B
TIONIIOKEHNE « BKID) IS CO3MaHMA PeXMa KOPOTKOIO 3aMBIKAHHS. |IpH IIpaBHILHO BEIOPAHHBIX
yCTaBKaX, JOKHO ITPOH30HTH CEJIEKTHBHOE OTKIIOYEHHE JIMHHHM 3IeKTporiepemaurd W1, Ilepe-
KITFOYaTelnb SAl MOIYIISI KOPOTKO3aMBIKATENIS ITIEPEBECTH B TIOJIOKEHHE « OTKID) .

OTKIIOUHTE BRIKITIOUATENh Q3 Ha 3neKTpocTaHIMH Nel. CHITHE TOK BO30OYKIEHHS CHH-
XPOHHOI'O TeHepaTopa, IepeBOoJoM roreHIoMeTpa RP1 Moayira Bo3OyxieHH S B KpaliHEE JIEBOE
ronokeHne. OCTaHOBHTH TIPHBOIHON ABHTATENR IIEPEeBOAOM IToTeHIoMeTpa RP1 Momyms mpe-
0o0pazoBaTels YaCTOTEl B KpaHHEEe JIEBOE ITONOKEHHE., OTKIIOUHTE MepeKrovareilb «CeTh» MO-
oy Bo30yxaeHHS. llepekmouatens SAl pasperneHHsS paboThl MOIYIII ITpeoOpaszoBaTels Ya-
CTOTEI IIEPEBECTH B CPEJTHEE TIOIIOKEHHE.

AHAJIOTHYHBEIM 00pa30M OTKIIFOUHTH 3HEProOIIOK Ha AJIEKTPOCTAHIMMH No2.

P&m&%gmﬁwmmm Telle OTKIIFOUYEHH I BCeX BBRIKIIIOYATEIIEH B AJICEKTPO3SHEPI' CTH-

Ceprudukatr: 200000043E9ABEBSS2205E7/BAS00060000043E - -
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OcCTaHOBHTE PadoOTy IporpaMMm VIIpaBJIEHHS Ha 3JIEKTPOCTAaHIMUIX Nel 1 Ne2 KHOIIKOH

« CTor, KOMaHIOH ITITABHOI'O MEHIO « YIIpaBjeHHe — CTOIT» MM ropsyei KiaapHien FO. AHano-

THYHBEIM 00pa30M, OCTAaHOBHTE padoTy ImporpaMmMel yvirpaeineHuss Ha LIK/[Y . Barmanre! [1pu ocra-

HOBC pﬂﬁDT BI ITPOI'PAMM Had JIOKAJIBHBIX KOMITJICKCAX YIIPABIICHHA 3JICKTPOCTAHITIAMH, ITPOI'PaMM-

Hoe oOecrieyeHHe Ha [{KJIY BeI1aeT cooOIeHHe, O TOM, YTO OJHH H3 KIIHEHTOB HH(POPMAIHOHHOH

CeTH OBINI OTKITIOUEH. DTO He IBIIgeTCd O OKOI.

OdopMHTE O0TYET ITO JJa00opaTOPHOH padore.
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. HammpaBiieHHas 3arpra or O33 110 OCHOBHOH I'apMOHHKE.

2. HecenextnBHasa 3allfiT4d, PCAalrHpPVYIOIIaAd Ha HAITPpAKCHHC H}"HEEDﬁ ITOCIICAOBATCIIBHOCTH.

3. 3ammra oJHO(pa3HBIX 3aMbIKAaHHIT Ha 3€MIIIO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Jabopamopras pavboma Ne7. Peneiinaa 3auiumad it aemomMmamuKd 6 Cucmemdax 3jieK-
MPOCHAD HCEHUA NPOMBIUATIEHHBIX 30 AHUI U npeonpuimuil. MakcumaibHaAL moKoea 3a-
HWUMA C HE3AGUCUM O 6b10EPHCKOIL 6PEMEHIL IUHUN IJIeKMponepeoauil i 6600H020 6 bIK/IIO Ua-

meiiA.
Ilens pabomot: V3yUUTE IIPHHIHUIT TEHCTBHSI MAKCHMAIIbHOH TOKOBOH 3aI[HUTEI

OCHO6bL MeopUlL:

CIr10cOOBI BEOTOIMHEHHS PENEHHON 3aIlUTEL JIDII OT KOPOTKHX 3aMBIKAHHH BEChMa Pa3HO-
oOpaszHel. Hanbornee pacrpocTpaHEHHBIMH SBJISIFOTCS 3aIllUTHI, Y KOTOPBIX B KaUeCTBE ITYCKOBOI'O
OpraHa HCITOIIB3YETCS PEle, PearnpyIoIie Ha YVBEJIHYEHHE TOKA. T aKHMH 3alllHTaMH SBIISEOTCS:
MaKCHMaJIbHasl TOKOBas 3alllHTa, TOKOBAs OTCeuka, AH( QepeHImanbHasa TOKOBas 3ammTa. [Ipu
BTOM peJie TOKa, MOI'YT BKJIIFOYAThCS ITO Pa3HBIM CXEMaM H pearHpOoBaTh Ha TOK (pa3bl, HA CYMMY
HIIM Pa3HOCTh TOKOB, HAa TOK OOpaTHOH HJIM HYJIEBOH ITOCIeA0BaTEIbHOCTH M T.11. IIpn K3 Ha 1mi-
HIH HaIPSDKEHHE TIPSMOH ITOCIENOBATEILHOCTH CHIDKAeTCA. [IpH HecHMMeTpHUYHBIX K3 BO3HH-
KAIOT HAIIPSKEHHS OOpaTHOH H HYJIEBOH ITOCIIEAOBATEIILHOCTEH. 3aIIHUThI, PEATHPVIOIIHE Ha CHH-
’KeHHe IIH TOBBIIIEHHE HAPSKEHHN Ha3bIBAIOTCS 3alllHTaMH MHHIMAILHOIO HIIH MaKCHMallb-
HOI'O HAITPSDKEHHIL, COOTBETCTBEHHO.

[Ipu IBYXCTOPOHHEM IMHTAHHH JTHHHH TOKOBYIO 3aIIMTY IOIOIHSIOT Pelle HAIpaBIIEHHI
MOIITHOCTH, C I[eJIbF0 00eCIIeUeHH s ee CelIeKTHBHOTO AelcTBHA. /[ depeHIInaabpHas 3almTa pea-
THPYET TOILKO Ha IMTOBPEKICHHS B 3all[HIIAeMOM YVUYACTKe JIMHHH H JIEHCTBYeT 0e3 BRIIEPKKH Bpe-
MEHH.

OIHIM M3 IIPH3HAKOB IMOSBIEHINI K3, SBISETCS YBEIMUEHIE TOKA B IIMHHUH. TOKOBEIE 3a-
IITUTHI IIPHXOJIST B JEHCTBHE, IIPH YBEIIHYEHHH TOKA B (pa3aX JIMHHH CBEPX OIPeIelIeHHOIO 3HaYe-
HILS, B KAUECTBE PEJIe PEarHpyIOIIX Ha BO3pAacTaHHe TOKA CIIYKaT MaKCHMAaJIbHBIE TOKOBEIE PETIE.
TOKOBBIE 3aITHUTHI IOPa3AeIAIOTCS Ha MaKCHMalIbHbIE TOKOBEIE 3aIlHThI (MT 3) H TOKOBEIE OT-
CEeUKH. ['TaBHOE pasiyuHe MeXIY 3THMH 3al[HTaMH 3aKIII0YaeTCsa B crtocode o0ecrieueHHs CeleK-
THBHOCTH. CeNeKTHBHOCTE AeHCTBHA MT3 gocTHTaeTCs ¢ IIOMOIIBIO BEIIEPKKH BPEMEHH, TOKO-
BBIX OTCeYeK — BEIOOPOM TOKa cpabaThIBaHM L.

MT3 sBIsIEOTCS OCHOBHBIM BHJIOM 3aII[HT JJIS CETEH C OQHOCTOPOHHHM ITHTAHHEM, ITPH
5TOM 3alllHTa YCTaHABIHBAETCS BHayajle KaKIOH JIMHHH CO CTOPOHBI HCTOYHHKA ITHTaHHS (pagH-
alIbHasI CETh C OJHOCTOPOHHHM ITHTAHHEM).

JdiMe paOoThl CeTH HH OJHA M3 3aIllHT He JONKHa cpabaThIBaTh, JIIA

Ceptudukatr: 2C0000043E9A BEQEEEDEETBAE{JDDEDDDDD?E -
Bnapensll OI' Qi dEQK, IDIBAFIA A4 EIHTBL 1C.3, IIPHHHMACTCA 6DJIBH.[E:, HEM TOK ITPOXOIAIIIIIH ITO 3aIllHITA-
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eMoOMY y4acTKy. IToa TokoMm Ic.3, ITOHHMAarOT MHHHMAJIbHBIH IIEPBHYHBIH TOK 3aII[HII[aEMOr 0 3lIe-
MEHTa, IIPH KOTOPOM 3all[HTa cpadaThIBacT, TOK IIPOXOISIIHH IIPH 3TOM IT0 OOMOTKe peJie Ha3hl-
BAeTCS TOKOM cpabareiBaHHA pene Ic.p.

[Ipu K3, Hanmpumep, B Touke K1, Tok K3 1poxoauT 11o BceM y4yacTKaM CETH, PacIIOIOKEH-
HBIM MeXJIy HCTOUYHHKOM ITHTAaHHSI H MECTOM ITOBPEKIEHHS, TaKHM O00pa3oM IIPHXOAST B Jei-
CTBHE BCE 3all[MTHI OJHAKO IO YCIIOBHSAM CEIEKTHBHOCTH IOIKHA cpaldoTaTh Ha OTKIIIOUEHHE
TOJIBKO 3 3amra. i1 obecrieueHHs TaKOH CeleKTHBHOCTH MT 3, BBIITOIHSIOTCS ¢ BRIIEPKKAMH
BPEMEHHM HAPACTAIOIIHMH OT ITOTPeOHTENII K HCTOYHHKY IHTaHHS. COOTBETCTBEHHO IpH K3 B
Touke K2, OpIcTpee Becex cpadaThIBaeT 3allpTa 2, a 3aiqura 1, mMerorasa 6oJbIlee BpeMsI, He I10-

,[[EfIGTE}"ET. PHGGMDTPEHI{BIﬁ ITPHHITHII Hﬂﬂﬁﬂpﬂ BBIJACPAKCK BPEMCHIH Hd3BIBAIOTCH CTYIICHYATBIM.
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PIIG}’HGI{ 0.1 — CormacoBaHHe XdPAaKTE€PHCTHK MdAKCHMAJIbHBIX TOKOBBIX 3dIIIHT C HE3d4BH-

CHMOH BBIJEPKKOH BPEMEHH

Ykazanue no mextHuke dezonacHocmu.
YKa3zaHH IT0 TeXHHKE 0e30IMacHOCTH ITPH BEOTOJIIHCHII HﬂﬁﬂpﬂTﬂpI{BIX pElﬁGT ITPHBCACHBI

B ITPHJIOKEHHE A.

VYKazanua no 6uinoiHeHuo 1adopamopHoi padomel:

CoOpaTh cxemy 1abopaTopHBIX HCITbITaHHH pHC. 2 (BCE Moy cTeHaa JOMKHBI OBIThH
OTKIJIFKOUYEHEI!).

[TogkmoynTh aHaIIOrOBEIE KaHAIBI MOJYIIS BBOAA-BEIBOJA JJISI H3MEPEHHS (pa3HBIX TOKOB
BBOJIHOT'O BBIKJIFOYATENS H BEIKIFOYAaTelsI KadenpHOH JIOII Ha mepBoi ceKI[HH cOOPHBIX ITHH (Ka-
Hamel Al 1 A2 K pazam A u C MOIYIIST BBOJHOIO BRIKITIOUATEIST, KaHanbl A3 H A7 K pazam A u C
MOy BRIKITIOUaTe s KaOenbHol JIDIT). Bxoa Momyiia BRIKIHOYATENSI KOPOTKo3aMbIKaTensa QK3
ITOAKIIIOYHTE K MOAVIIFO KOPOTKO3aMBIKATENSL, a BEIXOA — K KieMMmaM A3, B3, C3 MOayiis BhI-
kirrouarensa kadbempHon JIOIT 1CII (Touka K1). IlepeBecTH nepekmouaTte SAl MOIyIId Tpex-

OJOKYMEHT NMoanncAH

(1)&3HOH E&EHIPE&H% wmﬂmﬂﬂﬂm BBRIKJTIOUATENS, MOIYIIEH BRIKIOYATeIs KadeabHOoH JIOII,
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