[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

[omxHocTb: [upekTop Msturopckoro uHctutyTa (Gunman) Cesepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 23.08.2023 17:23:12

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

eJHHEHHEM OOMOTOK 3Be3/a-TPEYTOJIBHHK 10 (pa3e OCYIIECTBIISIETCS COEHHEHHEM B TPEYI Ollb-
HHK BTOPHYHEIX 0OMOTOK TPaHC()OpPMaTOPOB TOKA, YCTAHABIHBAEMBIX CO CTOPOHBI 3BE3/EI CHIIO-
BOro TpaHc(opmaTopa. CoeMHEHHE B TPEYTOILHHK OOMOTOK TPaHC()OPMaTOPOB TOKa JOJDKHO
TOYHO COOTBETCTBOBATH COEJHHEHHIO B TPEYIrOJIbHHK OOMOTOK CHIIOBOIO TpaHC(OopMaropa.
TpaHcpopMaTOpPE TOKa, PacIIONOKeHHEIE Ha CTOPOHE TPEeYrOJIbHHKA CHIIOBOI'O TpaHc(popMaropa,
COEIHHSIOTCS B 3BE3]Y.

BrIpaBHHBaHHE BEJIMYHMH BTOPHYHBIX TOKOB B ITIeYaX JU((epeHIMaIbHOH 3aIlHUTHL JI0-
CTHTaeTcs IoJ00poM Ko3((HI[HEHTOB TPaHCc(pOpPMAI[HH TpaHC(POpMaTOpPOB TOKa JHM(epPEeHIIH-
aJIHOH 3aII[HTHI H ITapaMeTPOB CIIEIHAIbHO JJIS 3TOH IIeJIH YCTaHABIHBaeMbIX TPAaHC()OPMAaTOPOB
HJIH aBTOTPaHC(OPMaTOPOB.

BemrunHa Toka HebanaHca B JH((epeHIIHAILHOH 3al[HTe TPpaHC(POPMaTOPOB OKa3hIBa-
eTcsI 0OBIYHO OONBINEH, YeM B JH((epeHIIHAIbHOH 3all[HTe JIHHIH H IITHH, YTO 00BSICHIETCS HalIH-
YHeM JIOTIOJIHHTEIBHEIX COCTABIISIOIIX B TOKe HebanaHca. Eme ogHHM (paKTOpoOM, BIIHSFOIIIM
Ha pa0oTy JH(pepeHIIHAIFHON 3alHThI, SBILTIOTCS OPOCKH TOKAa HaMar HHYHBAHHS ITPH BKITIOUE-
HHH TpaHC(OpMaTOpa IT0] HallpsDKEHHE.

[IprveHeHHe OpICTpOHACHINArOIXCS TpaHchopMaTopoB (BHT) mo3BonseT BHINIOIHUTE
IIPOCTYIO H OBICTPOJIEHCTBYIOMIYIO JH( PepeHIHAIBHYIO 3alHTY, HaJleKHO OTCTPOEHHYIO OT TO-
KOB HeOajaHca H OPOCKOB TOKOB HAMAarHHYHBAHH .

B muddepeHIambHEIX 3alHTaX, YCTAaHOBIIEHHBEIX Ha TpaHC(OpMaTOpax ¢ PeryiInpoBa-
HHEM HaIIpPSKeHHS I0J HarPy3KOH HIIH MHOTOOOMOTOYHBIX TpaHC()OpMaTOpaxX ¢ HECKOIBKHMH
ITHTAFOIIHMH OOMOTKAMH, TOKH HeOallaHCa B YCTAHOBHBIIEMCS peKHME HMEIOT 3HAYHTEILHYIO
BEIIHYHHY. B 3THX cirydasx auddepeHInaabpHas 3alluTa ¢ pele, BKIroYeHHBIMH Yepe3 BHT, mo-
ITYYaeTCS MAJIOYYBCTBHTEILHOH. YyBCTBHTEILHOCTE AH((epeHIIHAILHON 3aIlHThl B YKa3aHHBIX

CIIVHAAX MOMKCT OBITH ITOBHIIIEHA IIYTEM ITPHMCHCHH A ,I[II(l)(bEpEHI_[HﬂJ]LHLIK PEJIE C TOPMOKCHHEM.
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B maHHOM 5KcIIepHMeEHTE MOJEIHpYeTcs TpaHcpopMarop (cM. pHC), 0OMOTKH KOTOPOIO
MOI'YT HMETH CXeMY COEMHHEHHS 3Be3/1a-3Be3/1a IWIH 3Be34a-TPEYIOJIbHHK. OqHa CTOPOHA TPaHC-
(opmaTopa MOJKIIOYeHA K HCTOUHHKY IHTAHHS, Apyras — K Harpyske. C o0eHX CTOPOH TpaHC-
(opmaTOpa BKIFOYEHBI H3MEPHTEIbHBIE TPaHC(POPMAaTOPBI TOKa H TPEXITOIFOCHBIE BEIKIIFOYATETIH.
CyIIeCTBYET BO3MOKHOCTh YCTPaHBaTh KOPOTKHE 3aMbIKaHHS Ha BEIBOJaX TpaHC(OpMaTOpa H Ha
IITHHAX HaI PY3KH.

Ha KoMITbIOTEPE C ITOMOIIBIO CIEIHAIIBHOH IIPOrpaMMEl MOJIEIIHPYeTCs JH(pPpepeHI[HAIIb-
Has 3aIliiTa TpaHc(opMaTOpa. 3all[iTa HacTpaHBaeTCs MO HYKHOe COeJHHEHHE H HaIlpsKeHHe
0OMOTOK CHJIOBOTO TpaHc(opMaropa. Takske 3aIlHTa MOXKET padoTaTh ¢ TOPMOKEHHEM OT TOKa
BHelHero K3 wm 6e3 Hero. [1pH cpabaTeiBaHHH 3alliTa BO3JACHCTBYET HAa 00a BEIKIIFOUATEI S

[Ipu nmpaBHIBEHO cOOpaHHON cXeMe M KOPPEKTHO BRIOPAHHEIX YCTAaBKaXxX 3allfiTa JOJIKHA

GpﬂﬁﬂTHBﬂTL IIPH 3dMbIKAHHH B €€ 30HC IIeHCTBHS H He JOIKHAa JeHCTBOBATh ITPH K3 Ha BeIBOZAX

HaTrPy3KH.

YKkazanue no mexHuke de3onacHocmu.

YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHBI}{ paﬁm ITPHECACHBIL

B IIPIIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

I) CoOpaTh cxeMy 1adopaTOpHEIX HeIbITaHHH pHe. 4 (BCE Momym cTeHaa JOIKHEL
OpiTh OTKJIIOUEHEI!). IloakmoynTs aHaIOrOBEIE KaHAILI MOAYIS BBOJIa-BRIBOJA IS H3MEPE-
OOKYMEHT NOAMNUCAH
BNEKTPOHHOM MOAMMUCHIO PSDKEHHSI CHIIOBOT'O TpaHC(opMaTopa Ha IIepBOMH
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6
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Moy BRIKITIOUATEI KOPOTKO3aMbIKaTend QK3 ¢ OJHOHM CTOPOHHI ITOAKITFOUHTE K MOIYIIIO KO-
POTKO3aMBIKATEIISL, a ¢ APYTOH CTOPOHBI — K KileMMaM Al, B1, C1 Moyt BeIKITrOUaTe 151 KaOelh-
HoH JIOIT nmepBoit cekiinn cOOpHEIX IIMH. [IepeBecT nepexmoydarens SAl Moaynsa Tpexda3Hoii
ceTH, SA2 BBOJHOI'O BREIKIIIOYATEN S, BEIKIIrOUATENSI KabenpHOH JIOII, ABHrare IhbHOH HarpyskKH H
CEKITHOHHOI'O BEIKIIFOYATENIS B IIOJIOKeHHe «ABT». llepeBecTH mepekimroyarenmd SA3 MOIYIEH
BBOJTHOI'O BRIKTFOUATEN S M BEIKITIOUATEIISI KOPOTKO3aMBIKATETS B BEPXHEE ITOJIOKEHHE. BKIIFOUNTE
apTOoMaTHyeckue BBIKTrOUarTermn QF1..QF3 Ha jmoieBOH ITaHEIHM MOAVIIS KOPOTKO3aMBIKATEIIS.
Bxmrounte apToMaTH4yecKue BRIKIOUarew QF1.. QF4 Ha MOayIIsaxX aKTHBHOH HarpysKH. BKirro-
YHUTH ITMTaHHE CTEHa aBTOMaTHYeCKHM BRIKIroUaTerneM QF1, pacronokeHHBIM Ha MOJIYIIE TIHTa-
HHA CTEHAA. BKIIOUHTE ITHMTAaHHE BCEX MOJIYIIEH, HMEIOIHNX HHINBHAYATIBHEIH TYMOIIED ITOIa4H
rmUTaHusg SA1 «CeTby.

2) Ha nepcoHanbHOM KOMITLIOTEPE 3aITyCTHTh IMPOrpaMMHEIH Komimiekc «DeltaProfin
(IIyck — IIporpammer — JlabopatopHsni koMmitiieke — DeltaProfi). OTkpbITe 1ab0opaTopHyIO pa-
00Ty KoMaHJ0H «PaboTel — PeneliHas 3ampra H aBTomMaTHka — PaGota Ne04 JInddepeHInanb-
Has 3aIl[HTa TpaHc(popMaTopay.

3) B nporpammMe «DeltaProfi» nepeBectn 3amury J[3T B pekrM paboThI «AeHCTBHE
Ha CHTHAI» (JIBOMHOM HIETYOK JIeBOH KHOITKOH MBIIIH Ha ITPSAMOYTONbHHKe «J[3T», B MOSBHB-
IIEMCS JTHAIOTOBOM OKHE YCTAaHOBHTEL IIEPEKIFOYATelh «PexiM paboThI» B IIOJIOKEHHE «CHI-
Hal»),

4) 3aITyCTHTH ITporpaMmy B padoTy KHOIKOM «I1yCK» HIIH KOMaHIOH ITIAaBHOI'O MEHIO
«YTpasneHHe - 1Iyck» Wi ropsyen KiIaBHIen FJ.

5) JINCTaHIIMOHHO BKIIFOYHMTE BRIKIIIOYATENh (Q1 OJHHAPHBIM IIETYKOM JIEBOH KHOIIKH
MBIIIH TI0 3€JIEHOMY ITPSIMOYIOJIBHHKY C BCIUIBIBAIOINEH ITOACKasKoH «Ql». IIporpamma Bcerga
O0TOOpa’kaeT TeKyIee COCTOSHHE BBIKIIFOYATENS (3€lIeHBIH — OTKIFOYEH, KPaCHBIH - BKIIFOYEH).
AHaIOrHYHBIM 00pa30oM BKIFOUHMTE BRIKIIrOUaTenn Q3, Q5, QO6, Q7 u Q8. IIpH 3TOM, HA MHEMO-
cXeMe OTOOpa’KaroTCs MTHOBEHHEIE 3HAYEHHS TOKOB BO BTOPHYHBEIX OOMOTKaX M3MEPHTEIBHBIX
TpaHC(pOPMATOPOB, IIPONOPIHOHAILHEIE TOKAaM ITepBHYHOM 11 H BTOpHYHOH [2 0OMOTOK 3aIHIIa-
eMOoro TpaHcopMaTopa. 3aHeCTH JJaHHBIe 3HauYeHHI B TaOmuIry 4.1.

6) Co3marh BHEIIHeE TpeX(a3sHOe KOPOTKOE 3aMBIKAHHE BKIIFOUYEHHEM BBIKIIFOYATEIIS
KOPOTKO3aMBIKaTeN A OIPeJenuTh 3HAUEHH I TOKOB ITIEPBHYHON H

BTOPHYHOH OOMOTOK TpaHC(OopMaTopa B peKHMe BHEIHETO KOPOTKOI'O 3aMbIKAaHHS I1x 1

[-x . 3aHecTH JaHHEBIE 3HAYEHH I B TaOMHIy 4.1. OTKIIOUHNTH BRIKIIOYATEIF KOPOTKO3AMBIKATEIIS.
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[TapameTp 3HaUYeHHe

ToK HarpyskH co ctopoHsl BH 11, A

Tox Harpysku co croponsl HH 12, A

T OK BHEIITHETO KOPOTKOI'O 3aMBIKaHHS cO cTOpoHBI BH Ik , A

T oK BHEITHETO KOPOTKOI'O 3aMBIKaHHA co cTopoHsl HH Ik LA

Tok cpabareiBaHuAg pene Iy, , A

Hrcno BUTKOB 2 YPaBHHTEIIBHOH OOMOTKH @, = @, »

Yncmno BUTKOB | ypaBHHTEIIFHOH OOMOTKH = @

HEOCH. vp. |

PacueTHoOe 3HaueHHe TOKa HebamaHca

I ggpacy, A
YHCI0 BUTKOB TOPMO3HOH OOMOTKH @

MOP M

7) PaccunrtaTh TOK cpabaTBHIBaHH S pejie 0 (POPMYIIE:

k -1

omcmp. 2

Iep =

Ry

KoapuimieHT OTCTPOHKH Korerp. IPHHSITE PaBHBIM 1,5,

Kos(duimieHT TpaHchopMaIiH nts1 TpaHcpopMaropa Toka T Al rpHHSITE paBHBIM 0, 1.

3aHEeCTH 3HAaYeHHe TOKa cpadaThIBaHH pelie B Tadmuiry 1.4.

8) OMnpeaenHTh pacUeTHOE YHCIIO BHTKOB 2% YpaBHHTEIIBHOI OOMOTKH J[IT OCHOBHOIT
ctopoHsI (ctopoHa HH) 1o dopmyie:

100

&J-::I-:‘H.pclc’i'. — I )
CP

BrI6path YMCIIO BUTKOB 2 YPaBHHTEIBHOI OOMOTKH @, = KaK OMIKaIlee IENT0e

w22
3HAYEHHE, 3aHECTH ero B Tadmmry 1.4.
9) OIpeaennTs pacueTHOE YHCIIO BHTKOB ]H YPaBHHTEILHOH OOMOTKH JJI HEOCHOB-

HOH cTopoHEI (cTopoHa BH) 1o dgopmyme:

@ v

OCH. PEOCy . OCH . )

HEeOCH .OCH . I OCH. PACY .
HEOCH . l

BrI16paTh YHCIIO BUTKOB 1™ ypaBHHUTENbHOH OOMOTKH @

HEQ T H.

= @, , | Kak OIrpKaniee MeHb -

IIIee 1[eI0e 3HAUEHHE, 3aHECTH ero B Tadmiry 1.4.

10)  OmpenenuTs pacyeTHOE 3HaUeHHEe ToKa HebalaHca 110 (popMyTIe:

NOKYMEHT NMOANnMCcAH wﬂéﬂcﬁ_paﬂ. — @y,
SNEKTPOHHOWM NMOAMACHIO e~ 1)t Lo
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11)  Onpeaenurs pacyeTHOE YHCIO BHTKOB TOPMO3HOH 0OMOTKH IT0 (hOPMYTIE:
@

. k IHE-PAC‘?- " W reocro pacy .
mmapu- pacy. — “omemp. I

18X

ITpmasars tga =0,75
Koa(HuimeHT OTCTPOHKH Korerp, IPHHSTH PaBHBIM 1,5;

BriGpark 4HCIIO BHTKOB TOPMO3HOH OOMOTKH @ Kak O kailiee I1elloe H3 BO3MOXK-

mopu
HBIX 3HAaUYeHHH ycTaBoK penie J3T-11, 3aHectn ero B tadrry 1.4.

12) B HacTpolKax ITapaMeTPOB 3all[HTHl (JIBOHHOH INETYOK JIeBOH KHOITKOH MBIIIH Ha
npsMoyronbHHKE «J[3T») 3a7aTh pacCUHTaHHBIE 3HAYEHHS YHCEI BHTKOB TOPMO3HOH H YPaBHH-
TEJIBHBIX OOMOTOK. IIepeBeCcTH 3aIlUTy B PEKHM JEHCTBHSA Ha OTKIIFOUEHHE.

13) Co3sgars BHEIHee KOPOTKOE 3aMBIKAHHE BKIIFOUEHHEM BEIKITFOUATEIIS KOPOTKO3a-
MBIKATEIS. YOeQUTCSA B TOM, YTO 3all[UTa He cpadaThIBACT ITPH BHEIIHEM KOPOTKOM 3aMBIKAHII.
OTKIIOUHTH BRIKIIFOYATEIE KOPOTKO3aMBIKATEI S OTKIIFOUNTE BCE BRIKIIFOYATENH. OTKIFOUNTE ITH-
TaHHe CTeHJa. MIsSMeHHTh TOUKY ITOMKIIIOYEHH ST BRIKITFOUATE S KOPOTKO3aMBIKATE IS IS CO3aHM
KOPOTKOTI'0 3aMbIKaHH S Ha cTopoHe HH critoBoro tpancopMaropa IepBoH CeKIHH COOPHBIX IITHH
(xmemmel A2, B2, C2 MOIymIa CHIOBOrO TpaHc(popMaTopa). BKIIFOUNTE ITHTaHHe CTeHJa. BKmro-
yuTh BRIKITrOUaTer Q1, Q3, Q5, Q6, Q7 u Q8.

14)  Cosmars KOPOTKOE 3aMBIKAHME BKIFOUEHHEM BBIKIIIOYATEISI KOPOTKO3aMBIKATEIS.
[ IpH mpaBIILHO BEIOPAHHEIX YCTaBKaX, 3all[HTa cpadaThIBAcT, OTKIIFOYAsS BRIKIrouaTenn Q1 m Q3.

15)  OTKIIOYHMTE BCE BRIKIIIOUATEIH. OCTAaHOBHTH IIPOrpaMMy KHOITKOH «CTOIT», KOMaH-
JIOH TJIAaBHOT'O MEHIO « YIIpaBleHHe - CTOI IWIH ropsyeH KiIaBuined F6. OTKIIOUHTH ITHTAHHE
CTEeH/]Ia.

16) ClienaTh BBIBOJBI O CEIEKTHBHOCTH AEHCTBHA 3aIHTBI. OOBSCHHTH, IIOUYEMY 3a-
Iura He cpadaTheIBAET IIPH BHEIITHEM KOPOTKOM 3aMBIKAHHH HECMOTPS Ha 3HAUHTEIILHOE YBEIIH-
yeHHe ToKa. OQOpPMHTE OTYET IT0 Ta00paTOPHOMH paboTe.

[Tprvevanne: J[11a rpy0oro BEIpaBHHBAHHS BTOPHYHBIX TOKOB H3MEPHTEIIbHBIX TPaHC(OP-
MaTOpoB Toka TA1l u TA3 MOXHO HCIIONIB30BaTh Pa3IHUHbIe KOA((PHIMEHTHI TPaHCh)OpMAaIH,
3HAUEHHS KOTOPBIX JOCTVYIIHEI B OKHE HACTPOEK 3all[UTHI. OTO MOXKET IIOTPEeOOBATHCA B CIIYYASX,
KOI'J]a HEPABEHCTBO TOKOB IUIEY JUH((PepeHIMaIbHON 3allHThl HEBO3MOKHO KOMIIEHCHPOBATE

TOIIBKO ELI@DPGM COOTBCTCTBYIOIICI'O YHCII4 BHTKOB YPABHHTCIIbHBIX OOMOTOK.
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JnddepeHimanbHasd 3a1quTa TpaHcopMaropa. MHeMocxeMa

Codeporcanue omuema:
OT4YeT JOIKEH COLEPKATh:
1. HaszBanrie padoTHI,

. Ilems paboTHI,

: KPHTKHE TCOPETHYCCKHE CBCACHITA,

2
3
4. OrmcaHHe HCIIONB3YeEMOro 000PYIOBAHHS H MaTEPHAJIOB,
5. llopsaaoK BRITIOIHEHH S PaOOTHI,

0. BeruncneHns H o6padoTka pe3yIibTaToB,

7

. BEIBOJHL.

Konmponsnsie éonpocet:
1. OGBSACHUTS IIPHHITHIT AeHCTBHSI U (P ]epeHIHaIbHOH 3aIIHThI.

2. Kak OCYIICCTBIACTCA KOMIICHCAIlIA (bﬂBGBGI‘G CABHI'a MCHEY TTHHEHHBIMH BTOPHYHBIMH

BOKYMEHT NMOAMUCAH
SNEKTPOHHOM MOAMUCHIO
Ceptudmkar;  12000002A633E3D113AD425FBS0002000002A6
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3. Kak oCcyIIECTRISIETCA KOMIIEHCAL[HS HEPABEHCTRBA BEIIMYHH TOKOB CO CTOPOH BEICIIIETO
H HH3IIETO HAIIPSDKEHHH ITIPH BBINTOIHEHHH AH((epeHIIHAIBHOH 3aIHTHI CHIIOBOIO TPaHC(phOopMa-
TOpa?

4. Tlouemy puddepeHIHaIbHAS 3alHTa He PearHpyeT Ha TOKH Harpy3KH, TOKH BHEIITHHX
KOPOTKHX 3aMBIKaHHI H TOKH aCHHXPOHHBIX KaYaHHI B JEKTPOCHCTEME?

5. B xakoM TOKOBOM peKHMe pabOoTHI 3allHII[aeéMOro 00beKTa TOK HebarmaHca OyIeT HMETh
MaKCHMAaJIbHOE 3HaUEHIE?

6. KaxoBo OpIcTpoielicTBHE TH(DhepeHIHATIBHOH 3aIl[HTEI TPaHC(OPMaTOPORB?

7. M3-3a 4ero BO3HHKAIOT COCTABJISIOIIME TOKA HebalaHca, IIHPKYIHMPYIOIIETO B H3MEPH-
TeJIbHOH YacTH JH(epeHIHaTIbHOH ITPOI0OIbLHOH 3aII[HTHL PeallbHbIX COBPEMEHHEIX TPaHC(phOopMa-
TOPOB?

8. B KakHX I[eIIIX H 3JIeMeHTaxX H3MEPHTEIBFHOI YacTH IMpoTekaeT TOK HebanaHca THpde-

PEHIIHAILHOH 3allHTHI CHIIOBBIX TPaHC(OPMaTOpPOB?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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JJabopamopnasa paboma Nels. Toxkoeaa 3auiuma mpancopmamopad.

HEJH: pﬂﬁﬂfﬂﬂ.’ I/IB}"IHTL 0COOEHHOCTH PactucTa YCTAHOBOK, CCIICKTHBHOCTH H 30HBI CpPd-
OaThIBAHHI TOKOBOH OTCEYKH H MaKCHMAaIbHOH TOKOBOH 3aIl[HThI TpﬂHG(l)OpMﬂTDpﬂn H3YHHTDb OCO-

OeHHOCTH pacueTa YCTaHOBOK 3all[HTHI OT Ieperpy3KH CHIIOBOrO TpaHCc(opMaTopa.

OcHoébl meopuu.

3arTa OT BHEIHHX KOPOTKHX 3aMbIKaHHH (K3) CIIyKHT I OTKIIOUEHHS TPaHCc(pOopMa-
Topa IpH K3 Ha cOOPHBIX IIIMHAX HIIH Ha OTXOASIIHX OT HEe IIPHCOEAHHEHH X, €CIIH 3all[HTEI HIH
BBEIKITIOUATEIIH 3THX 3JIEMEHTOB OTKa3alH B padore. OJHOBPEMEHHO 3allliTa OT BHEIHUX K3 Hc-
TIONB3YETC S H JITIS 3aIHTHI OT ITOBPEeXAEHHS B TpaHC(pOpMaTOpe.

Harmbomnee mpocTon 3allTON OT BHEIHHX K3 SBIISETCS TOKOBAS MaKCHMAlIbHAS 3all[HTa.
B Tex ciayyasx, Korja ee UYyBCTBHTEIBHOCTh OKA3bIBAETCS HEAOCTATOUHOH, ITPHMEHSFOTCS Oolee
YYBCTBHTEIBLHBIE TOKOBBIE MAKCHMAJIBHBIE 3Al[HTHI C ITYCKOM II0 HAITPSDKEHHIO HIH K€ TOKOBEIE

3dIlIHTHEI OﬁpﬂTHﬂﬁ H H}J’HEEDﬁ ITOCIIC4O0BATCIIBHOCTH.

— < (; n
K Harpyske A K HCTOYHHKY
IIHTAHNA
|7

B IaHHOM BKCIIepHMEHTE MOJAEITHPYeTCS ITIOHH3HTEIBHBIN CHIIOBOH TpaHCc(popMaTop (CM.
PHC), TIOJKITFOYEHHBIH Yepe3 TPEXIIONIOCHBIE BRIKITIOYATEIH OJHOH CBOeH CTOPOHOH K HCTOUHHKY
IIHTAHHSL, a JPYroH — K Harpyske. B 1lenb nepBHYHOH OOMOTKH TpaHC(hOpMaropa BKIFOYEHBI
TpaHc(pOPMATOPHI TOKA M HAIIpsDKeHHI. IMeeTca BO3MOKHOCTh YCTpaHBaTh KOPOTKOE 3aMBIKaHHE
Ir000ro BHAAa Ha BRIBOJAX BTOPHYHOH 0OMOTKH TpaHc(hOopMaTopa.

C IIOMOIIBIO CIIEIHAJIBHOM IIPOrPaMMEI Ha KOMITHIOTEPE MOAEIIHPYETCSI MAaKCHMAJIbHAS TO-
KOBas 3all[HTa TpaHc(popMaTopa, KOTopas MOKeT HMeTh HIIH He HMeTh OIOKHPOBKY ITO HaIpsDKe-
HHIO. 3allHTa JEHCTBYET OJHOBPEMEHHO Ha 00a BEIKIIFOUATEIIS.

[Ipu nmpaBHWIbHO COOpAaHHOMN CXeMe H KOPPEKTHO BBIOPAHHBIX YCTaBKaX 3alllMTa JOJKHA

IeHCTBOBATh Ha OTKIIIOUEHIE IIPH BRINICYKA3dHHBIX KOPOTKIX 3daMbIKaHITAX.

YKkazanue no mexHuke de3onacHocmu.

YKazaHu g 110 TeEXHUKe 0e30TTACHOCTH TTHH BRITTOIIHEHHH ITa00PaTOPHEIX PadoT ITPHBELeHbI
OJOKYMEHT NoAarnncAH
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VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

I) CoOpaTh cxeMy 1adopaTOPHBIX HCIBITaHH pHC. S5 (BCE Moy cTeHaa JOIKHBI
oprTh OTKJIIOYEHBI!). JI15 cHH2KEHHS TOKOB KOPOTKOI'O 3aMBIKaHH L, MEKIY MOIYIIEM Tpex(as-
HOH CeTH H MOJYJIEM CHIIOBOI'O TpaHC(opMaTOpa HeOOXOHMO BKIFOYHTH MOIYIb THHEHHOIO pe-
aktopa LR. ITogkmrouynTh aHaIOroBEle KaHallbkl MOJIYIISI BBOJA-BEIBOJAA I H3MePEeHHS (pa3HBIX
TOKOB CO CTOPOHBI BBICOKOI'O HAITPSDKEHHS CHIIOBOI'O TpaHC(OpMaTOpa Ha IepBOH CEKI[HH COOp-
HBEIX IIMH (KaHall Al k ¢aze A, A2 k ¢aze C). Bxoa MOAYIIT BRIKIIFOYATENISI KOPOTKO3aMBIKAT LT
QK3 IMoAKIFOYHTE K MOJIVIIIO KOPOTKO3aMBIKaTEN s, a BRIXoA — K KinemMaMm Al, Bl, Cl moxaynsa
BEIKITIOUaTe s KabenmpHOH JIDII nmepBon cekinu cOOpHBIX IHH. [lepeBecTH nepekimroyaren SAl
MOYIISA TpeX(pa3HoH ceTH, SA2 BBOJHOIO BRIKIIIOYATENS, BEIKITIOYaTensd KabeabHOH JIDII, 1BHTa-
TEIILHOH HAarpy3KH H CEKIIHOHHOI'O BRIKITIOUATENSA B ITOJIOKEHHE «ABT». [lepeBecTH Iepekiroya-
TeH SA3 MOIyiIeil BBOAHOI'O BEIKITIOUATENS H BRIKITFOUATEIS KOPOTKO3aMBIKATEIIS B BEPXHEE I10-
JTOKEHHe. BKTIOUHTE aBTOMaTHyecKHe BeIKTrouaTer QF1..QF3 Ha nmiieBoH ImaHemm MOIYIIS KO-
POTKO3aMBIKaTe. BKIIFOUNTE aBTOMaTHUYeCKHE BRIKIroUaTenH QF1.. QF4 Ha MOaVIIsIX aKTHBHOH
Harpys3KH. BKIIOUHTH IMMTAHHE CTEHIa aBTOMaTHYECKHM BhIKIIrOUaTereM QF1, pacrionokeHHBEIM
Ha MOJYJIE ITHTAHHS CTeHAa. BKIIOUNTH ITHTAaHHE BCeX MOXAYIIEH, MMEIOIIHX HHIHMBHIYaIbHEIH
TyMOJIep nmogaun rmuTaHusg SAl «CeTb».

2) Ha nepcoHaIsHOM KOMITBEOTEPE 3aIlyCTHTE ITporpaMMHBIH KoMiTieke «DeltaProfin
(IIyck - IIporpammer — JlabopaTopHbni KkoMmiuieke — DeltaProfi). OTKpeITE TaOopaTopHYIO pa-
0oty KoMaHI0H «PaboTel — PenelHag 3aiura u aBToMarHka - Padora Ne0S Tokxopas 3aripira
TpaHchopMaTopay.

3) B nporpamme «DeltaProfi» mepepectu 3ammmter TO, MT31, MT32 B pexHM paCoTEI
«JIeHCTBHE Ha CHTHAaI» (JIBOMHOM HIEITYOK JIEBOH KHOIIKOH MBIIIH Ha IMPAMOYTOIBHHKAX « T O»,
«MT31», «MT32», B IHaIIOTOBBIX OKHAX YCTAHOBHTH IIEPEKIFOYATEND «PeXiM paboThI» B I10JIO-
’KEHHE «CHTCHAI»).

4) 3aITyCTHTE ITporpaMmy B paboTy KHOIKOH «I1yCK» HIIH KOMaHIOH ITITABHOI'O MEHIO
«YrpaeneHHe — [1yCK» WM ropsyen KiiaBumeH F5.

TOKOBAS 3AIIUTA TPAHCOOMATOPA BE3 IBUT'ATEJIbHOW HAI'PY3KU

) JINCTAaHIMOHHO BKIFOUYMTEH BREIKIIFOUATENh (Q1 OJHMHAPHBIM INETYKOM JIEBOH KHOIIKH
MBIIIH I10 3€JIEHOMY ITPSMOYTOIBHHKY C BCIUIBIBAIOINEH ITOACKA3KoH «(Q1». IIporpamma Bcerma
oToOpa’kaeT TeKyIllee COCTOSHHE BBIKIFOYATENS (3eJIEHBIH — OTKIIKOYEH, KPAaCHBIH - BKIIFOYEH).
AHaIOrHYHBIM 00pa30M BKIIIOUHTE BRIKITrOUaTenH Q3, Q5, Q6 u Q8. IIpu aTOM Ha MHEMOCXEME

AOKYMEHT NOANUCAH )
SNEKTPOHHOW NOAMUCHIO ) BTOPHYHBIX oOMOTKax H3MCPHTCIIbHBIX TPAHC
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6) Co3IaTh KOPOTKOE 3aMBIKAaHHE BKIIIOUEHHEM BBIKITIOYATEIS KOPOTKO3aMBIKATEIA.
OnpeaenuTh 3Ha4eHHEe TOKa BO BTOPHYHOH OOMOTKE H3MEPHTEIBHOIO TpaHC(OpMaropa TOKa
TAl Ix3, IPOIOPIIHOHAIIEHOE TOKY KOPOTKOIO 3aMBIKAHHS. OTKIIIOYHTE KOPOTKOE 3aMBIKAHIE.
Paccumnrars TOK cpaGaThEIBaHHS OTCEYKH IT0 (pOpPMYIIE:

k

Les=1gs Ky

Koa(pHIeHT OTCTPONKH ITPHHATE PaBHBIM Koo = 1,2.

B HacTpolikax mapaMeTpOB 3aIlUTHI (IBOHHOH INETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSMO-
yrompHHuKe «TO») BBECTH pacCUHTaHHBIN TOK cpaOaThIBaHHS 3aIlUTHI. J[HAIOrOBOE OKHO 3a-
KPHITh.

7) OrnpenenuTs 3HaYeHHE TOKa BO BTOPHYHOH OOMOTKe H3MEPHTEIBLHOIO TpaHCc(hop-
MaTopa TOKa TAI I ;a6 max , IIPOIIOPIIHOHATIBHOE MAKCHMAIBHOMY TOKY Har PY3KH CHIIOBOI'O TPaHC-
(popmaropa. Paccuntars ToK cpabaThIBaHHA 3alHTEI MT31 mo gpopmyre:

k, -k,
IL“.E.: k_ pad. max

Koad et Hae)KHOCTH MPHHATh paBHEIM k,; = 1,2.

KoaduimeHT 3ammycka JBHTaTeIbHOM HarPy3KH IIPHHATh paBHBIM k. = 1. KoaddrarmueHT
BO3BpaTa pejie TOKa IIPHHATh paBHBIM ks = (0,93.

B HacTpoiikax mapaMeTpOB 3aIlUTHI (JBOHHOM INETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSMO-
yroiabHHKe «MT31») BBECTH pacCUHTaHHBIH TOK cpabaThIBaHHA 3alllHTHI. /[HAIOTOBOE 3aKPHITh.

8) OTKIIOYHTE BBRIKIFOYATE s Q5. OIpedelTh 3HaueHHe TOKa BO BTOPHYHOH 00-
MOTKE H3MEPHTEIIBHOIO TpaHcpopMaTopa ToKa TAl I pas , IIPONMOPIHOHAIBHOE TOKY HAaIPy3KH
CHJIOBOIO TpaHC(opMaropa B HOPMAJIbHOM pekHMe. PaccuHTarh TOK CpaOaThIBaHHS 3aIlHTEI
MT32 o popmymne:
-k

E5 ome.

[l . .=1

3.

Koa(pHIeHT OTCTPONKH ITPHHATE PaBHBIM Ko, = 1,1.

B HacTpolikax mapaMeTpOB 3aIlUTHI (IBOHHOH INETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSMO-
yroiapHuKe «MT32») BBeCTH pacCUYHTaHHBIH TOK cpabaThIBaHHS 3aIlHTHL. J[HaIoroBoe OKHO 3a-
KPHITh.

e} [lepeBecTtn 3ammTel «TO» 1 «MT31» B pekHM ASHCTBHS Ha OTKIIIOYEHHE (JIBOH-
HOMH IIETOK JIEBOH KHOITKOH MBIIIH Ha IIPSMOYT OJIBHHKAX « T O» u « MT31», B IHATIOrOBBIX OKHAX

YCTAHOBHTL IICPCKITHOYATCIIb «Pexim pﬂﬁDTBI}} B IIOJIOMKEHHE {{GTI{HIDIIEHIIE}}). BKITIOUHTH BEI-

KmrouaTtenk (5.
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KOpPOTKO3aMBIKaTeId. [IpH mpaBIbHO BEIOpAHHBIX VCTaBKaX, cpadaThIBacT BTOPaAsd CTY-
IeHb 3auTeI - « M1 31», oTKIFOUaromas BEIKIrOYaTelnb Q1 ¢ BRIZIEPKKON BpEMEHH, 3alaHHOH 10
YCIIOBHSIM CEIIEKTHBHOCTH. COPOCHTE COCTOSIHHE YKa3aTelbHOro peine « MT31».

11) OTKIOYHTE BEIKIIOYATEIL KOPOTKO3aMBIKATEISL. OTKIIOUHTH BCE BBIKITIOYATEIIH.
OTKIIIOYHTH TIHTAaHHE CTeHAA. M3MeHHTH TOUKY ITOAKITIOUEHHS BBIKIIFOYATEIS KOPOTKO3aMBIKA-
TeJIS JUIS CO3JaHHS KOPOTKOro 3aMbIKaHHSA Ha cropoHe BH cmimoBoro tpancdopmaropa IepBoi
ceKIHH cOopHBIX IMMH (BRBOABL Al, Bl, C1 Mmomynst cuimoBoro rpaHcgopmaropa). BKIFOUHTH ITH-
TaHHe cTeHJa. BxiarounTts BeIKIrOUarean Q1, Q3, Q5, Q6, n Q8.

12)  Cosgars KOPOTKOE 3aMBIKAHHE  BKIIFOUEHHEM BBIKIIFOYATENS

KOPOTKO3aMBbIKaTeIA. 1IpH mpaBiIbHO BRIOPAHHBIX YCTaBKaX, cpabaThIBacT IepBasi CTY-
TIIEHD 3aIUTHI - « TO», OTKIIOUAroas BEIKIroUarelrb Q1 6e3 BRIAEPKKH BpeMeHH. COPOCHTE CO-
CTOSIHIE YKa3aTellbHOro peie « TO». OTKIIOUNTE BEIKIIFOYATENb KOPOTKO3aMBIKaTels. BKIIIOUHTE
BERIKITHOUaTe b Q1.

13) llepeBectH 3anmry «MT32» B peXHM JeHCTBHS HA OTKIIIOUEHHE. [IpH IpaBHIIbHO
BLIOPAHHBIX VCTABKAaX C BRIAEPKKOH BpeMeHH cpaboTaeT TPEThS CTVIIEHD 3aIl[UTHI — 3allHTa OT
IePerpy3ku «MT32».

[Tprveuanne: B ombITe «Ileperpyska TpaHcopMaropa» TOK I pas max CHHMTaeM TOKOM IIe-
PETPY3KH.

TOKOBAJA 3AIIUTA TPAHCOOMATOPA C BKIIIOYUEHHUEM ,[[BI/IFATEJIBHOPI
HAI'PY3KH

5.1.) Ilepeectu 3ammter TO, MT31, MT32 B pexnM paloThl «IcHCTBHE HA CHTHAID).
JIMCTaHIITHOHHO BKIIFOUHTH BRIKITroUaTermd Q1, Q3, Q5, Q6,Q7 u Q8. IIpu s3TOM Ha MHEMOCXEME
oTOOpakarOTCS MTHOBEHHBIE 3HAYEHHS TOKOB BO BTOPHYHEIX OOMOTKaX H3MEPHTEIBHEIX TPaHC-
(popMaTOpPOB TOKA.

6.1.) Cosgars KOPOTKOE 3aMBIKaHIE BKIFOUEHHEM BBIKIIFOYATENS KOPOTKO3aMBIKATEIIS.
OrnpenenuTh 3HaYeHHEe TOKa BO BTOPHYHOH OOMOTKE H3MEPHTEIBHOIO TpaHC(OpMaropa TOKa
TAl Ix3, IPOIOPIIHOHAIIEHOE TOKY KOPOTKOIO 3aMBIKAHHS. OTKIIOYHTE KOPOTKOE 3aMBIKAHHE.

Paccunrarhs TOK cpaGaThEIBAHHS OTCEYKH IT0 (pOpPMYIIE:

k

Les=1ps K
Koa(pHIimeHT OTCTPOHKH ITPHHATH PaBHBIM Ko, = 1,2.
B HacTpoiikax mapaMeTPOB 3aIlUTHI (IBOHHOIM IMETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSMO-

yroiapHHKe «TO») BBECTH pacCUHTaHHBIN TOK cpaOaThIBAaHHS 3alllHTHI. J[HaIOroBoe OKHO 3a-
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7.1.) OmnpenenuTs 3HaUYeHHEe TOKAa BO BTOPHYHONH 0OMOTKe H3MEPHTEIIBHOIO TpaHCchop-
MaTtopa ToKa TAl I pas max , MPOIOPIMOHAIIBPHOE MAKCHMaJIBHOMY TOKY HarPY3KH CHIIOBOI'O TPaHC-

¢opmaropa. PaccunTars ToK cpabaThIBaHH 3aimuTel MT31 1mo ¢popmyie:

k, -k,
IL“.E.: T pad. max

Koad et Hae)KHOCTH MPHHATh paBHEIM k,; = 1,2.

KoaduimeHT 3ammycka JBHIaTeIIFHOH HArPY3KH ITPHHATh paBHBIM k. = 1,25, Koapduip-
€HT BO3Bpara pele ToKa IIPHHATH paBHBIM ks = (0,95.

B HacTpolikax mapaMeTpOB 3aIlUTHI (IBOHHOH INETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSMO-
yroimpHuKe «MT31») BBeCcTH pacCUHTaHHBIH TOK cpaOaThIBaHHS 3allHTHL. J[HalIOroBoe OKHO 3a-
KPHITH.

8.1.) OTKIOYNTE BRIKIFOUYATEN® Q5. OpedelnHTh 3HAYEHHE TOKAa BO BTOPHYHON 00-
MOTKE H3MEPHTEIIBHOIO TpaHc(popMaTopa ToKa TAl I pa5 , IIPOMOPIHIOHAIBHOE TOKY Harpy3KH
CHJIOBOIO TpaHc(opMaropa B HOPMAaJIbHOM peXHMe. PaccuuTarh TOK cpaOaThIBAaHHS 3aI[HThI

MT32 o popmymne:
Les=1gs -k

ome.

Koa(ppHIMeHT OTCTPOHKH ITPHHATH PaBHBIM Ko, = 1,1.

B HacTpoiikax mapaMeTpOB 3aIlUTHI (JIBOHHOM INETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSIMO-
yroiabHuKe «MT32») BBeCTH pacCUHTaHHBIH TOK cpaOaThIBaHHS 3allfHTHI. /[HAIOTOBOEe OKHO 3a-
KPHITh.

9.1.) IlepeBectn 3ammure «TO» 1 «MT31» B pexuM JeHCTBHSA Ha OTKIIFOUYEHHE (JIBOH-
HOMH IIETYOK JIEBOH KHOITKOHM MBIIIH Ha IIPSMOYIOJIBHHKAX « T O» u « MT31», B IHaIOroBEIX OKHAX
YCTAaHOBHTH IlepeKIrovaTellb «PekiM paOoThI» B IIONIOKEHHE «OTKIIOYEHHEY»). BKIIOYHTH BHI-
KIIroUaresmb Q3.

10.1.) Cosgarts KOPOTKOE 3aMBIKAHIHE  BKIIIOUEHIEM BBIKIIOYATENS

KOpOTKO3aMbIKaTeld. [IpH mpaBibHO BEIOPAHHBIX VYCTaBKaX, cpabaThIBacT BTOpPas CTY-
TIIEHD 3aIUTEI - « M1 31», oTKmroyaroras BEIKIroUaTelnb Q1 ¢ BRIIEPKKOH BPEMEHH, 3alaHHOMH I10
YCIIOBHSIM CEIIEKTHBHOCTH. COPOCHTE COCTOSHHE YKa3aTeJIbHOro pene «MT31».

11.1.) OTKIOYHTH BBIKIIIOYATEIF KOPOTKO3aMbIKaTensd. OTKIIOYHTh BCE BHIKIFOYATEIIH.
OTKIIIOYHTH TIHTAaHHE CTeHAa. M3MeHHTH TOUKY ITOJKITIOUEHHS BBIKIIIOUYATEIS KOPOTKO3aMBIKA-
TeJls JUIS CO3MaHH KOPOTKOro 3aMbIKaHHA Ha cTopoHe BH cmimoBoro TpancgopmaTopa IepBoOid

CeKIIHMH cOOpHEBIX IMMH (BRIBOARI Al, B1, Cl Moaymns cHIoBoro rpaHcgopmaropa). BKIFOUHTE ITH-

NOKYMEHT NOoAanncAH
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KOPOTKO3aMBIKaTena. [IpH ImpaBHIILHO BRIOpPAaHHBEIX YCTaBKaX, cpabaThIBaeT IlepBas CTY-
IIEHb 3aIHTEL - « TO», OTKIrOUaroIas BEIKIroUaTenb Q1 0e3 BrIepKKH BpeMeHH. COpPOCHTE CO-
CTOSIHHE YKa3aTelIbHOro peie « TO». OTKIIOYHTE BEIKIIFOYATENbh KOPOTKO3aMBIKATEIsl. BKIIOUHTE
BERIKITIOUaTel b Q1.

13.1.) Ilocme BEIXOAA BNEKTPOABHIATEIIS HAa HOMHHAJIBHBIH PeKHM IEPEBECTH 3aAIHUTY
«MT32» B pekrM JIeHCTBHS Ha OTKIIFOYeHHe (JIBOHHOH IIETYOK JIEBOH KHOITKOH MBIIIH Ha Ips-
MOVTOJIBHHK «MT32», B IHAIOTOBOM OKHE YCTaHOBHTE IepeKiIrodyaTeib « PexiiM paboTeI» B I10-
JTOKEHHE «OTKIIIOYEHHEY ).

[Ipu mmpaBHIbHO BEIOPAHHEIX YCTABKAX C BBIJEPKKOH BpeMeHH cpaboTaeT TPEThS CTVIIEHD
3alHTEl — 3all[HTa OT MepPerpy3ku «MT32».

[Tprmeuanme: B ombiTe «Ileperpyska TpaHcopMaTopa» TOK I ;a5 max CUHTAaEM TOKOM IIe-
PETPY3KH.

14)  OTKIOUHTE BCE BRIKIIFOUYATENH. OCTaHOBHTS ITPOrpaMMy KHOITKOH « CTOIT», KOMaH-
JIOH TJIAaBHOI'O MEHIO « YIIpaBjieHHe — CToIm WM ropsyen KinaBuinen FO. OTKIIOUHTE ITHTAHHE
CTEeH/Ja.

15) CJliennaTh BRIBOABI O CEJIEKTHBHOCTH AeHCTBH A 3al[HT. OOBSICHHUTE, ITOYEMY ITPH KO-
POTKOM 3aMBIKaHHH Ha COOPHBIX IMMHAX He cpadaThIBaeT TOKOBag oTceuka. O(QOpPMHTE OTYET TIO

nabopaTopHOH padorTe.
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T okoBas 3amura TpaHcpopMmaropa. MHeMocxeMa

Codeporcanue omuema:
OT4YeT JOIKEH COLEPXKATh:
1. Haszpanrie paboTHI,

. Ilemb paloTHI;

: KpElT]E{HE TCOPETHYCCKHE CBCACHITA,

2
3
4. Ormcanue HCITOIb3yeMOro 000pYIOBaHH S H MaTe pHAJIOR,
5. IlopsmoK BRIIOIHEHH S PAa0OTHI,

0. BeruncneHnsa 1 o6paboTka pes3yIbTaToB,

7

. BEIBOJHI.

K OHMPOJIbHbBIE 601NPOCHI.

1. Kaxkre TpeOoBaHH IpeIbSBILIIOTCS K TPaHCc(opMaTOpaM TOKa B YCTPOHCTBAX pelleHHOH
3aII[HUTHI?

2. Kak oIpeeniTh OJHOIOISPHBIE BRIBOARI 0OMOTOK TpaHc]opMaTopa?

. NOKYMEHT MOAMVCAH aMITEPHBIE XapPaKTEPHCTHKH TPaHC()OPMaTOPOB
SNEKTPOHHOWM MOAMUCHIO
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4. K yeMy MO’KeT IIPHBECTH BKIIFOUEHHE B CXeMbI 3all[HTHI TpaHCc(OopMaTopa ToKa ¢ Helpa-
BHJIbHO 0003HAYEHHOH ITOJIIPHOCTHIO BEIBOJOB OOMOTOK?

5. KakoBO HasHaYeHHEe HEHTPAIIBHOI'O IIPOBOJA B CXEME ITOJTHOH 3BE3/IBI?

6. Uro Takoe KO3(p(PHIMEHT cXeMbI H ITOYEMY €0 HYKHO YUHTHIBATh IIPH OINpeeleHHH
TOKa cpabaTeIBaHHA pere?

7. Kakme cxeMbl coeIHHEeHH I 0OMOTOK TpaHC(pOpMaTOPOB TOKa HCIIOIb3YIOTCS B 3aIllHTax

0T MHoOroga3zHeIx K37?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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JJabopamopnas paboma Neld. /lughpeperuuansran 3aiiuma coOOpHsIX HIUH

Ilens padbompr: VI3yduTh TIPHHIMII JeHCTBHA TH((epeHIHAIbHOM 3aIl[HThI IIIHH, HCCIIe-

JOBATh QJHKTDPBI: BIIHAIOITHE Ha CCIICKTHBHOCTE, 30HY IIEeFICTBHS H HYBCTBHICIIBHOCTD 3alITHTEHI.

OCHO6bL meopuiL:

JInddepeHimpanpHag TokoBad 3anmiTa IHH (J[3111) — 370 OBICTpOoIeHCTRYIOMIAS 3aIlfHTa C
a0COIOTHON CEJIEKTHBHOCTBIO, KOTOPAs MCIIOIb3YETCS IS 3all[HTHl IIIMH KIIaCCOM HAITPsDKEHH A
110 xB u BrIIIE. B pacrnpenemTenbHBIX YCTPOHCTRAX O0Nee HI3KOIO HAIIPSDKEHHS HCIIOJIb3YIOTCS
JIOrMYeCcKas 3all[iTa IIIMH H JIYTOBas 3all[HTa IIHH.

InddepeHIanbHasS TOKOBaS 3allliTa IIHH ITpeJHAa3HauYeHa IS OpICTPOrO OTKIIFOYEHHS

HpIICGE:,I[IH—IEI—]I]fI: ITOJKIMTOYCHHBIX Ha CﬁGpI{BIE ITHHEBI, ITPH KOPOTKIIX 3daMBIKAHITAX Ha CﬁGpHLIX

|

+
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-
&

R S

ey
| |

HHMHaH T 0 cU
a1l VTTIEE H

EMHaHWFaoauay
SLWTTIEE H

HMHaHWMTa O3y
a1l ATTIEE W

HMHaHMTaOv o
SLTTEE H

Y L Y Y
BN/KBN BN/KBN BA/KBN BN/KBN
T/AT T/AT T/AT T/AT

JI3III oxBaTHIBAET BCE BJIEMEHTHI PACIIPEACIHTEIIFHOIO YCTPOHCTBA, IIPHCOEIHHEHHBIE K
CEKI[HH IIIHH, H JeHCTBYeT Oe3 3aMeJIeHHS ITPH BceX BHAaX KOPOTKHX 3aMbIKaHHH (K3) Ha oT-
KIIFOUEHHE BBIKIIOUATEIEH 3THX 3JIIEMEHTOB C ITYCKOM HX YPOB m 3amperom ux AlIB mnpu He-
yenermHoM AlIB 1.

ToxoBrsie 1erm /13111 Bcerjia BRITIONMHSIOTCS B TpeX(pa3HOM HCIIOTHEHHH, a TpaHchopMa-

AOKYMEHT OANVCAH
SNEKTPOHHOW MOANUCHIO
Ceptucpukar.  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHgpoBHa

Je TIOJTHOH 3Be3Ibl. 3allHTa IOJKIFoYaeTcsa K 00-
[, UTO OBI €€ 30Ha AEHCTBHS MAaKCHMAaJIbHO IIEpE-

HeHHH. [IpH IMOAKIFOUeHHH YCTPOHCTBA 3aII[HTEI
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K TT mmpHcOoeIHHEHHH 3a ITOJIOKHUTEILHOE HaIIpaBIeHHEe TOKOB IIPHHIMAIOT HX HaIlpaBJIcHHE B
CTOPOHY 3aIl[HINaeMoro o0beKkTa («B IIHHBI»). TakumM oOpa3oM, 30Ha JAeHcTBHA 3amuThl J[ 311
OrpaHHYHBAETCS TPaHC(OPMAaTOPAaMH TOKA, K KOTOPEIM ITOIKIIIOUEHA 3aIIHTA.

Kaxnoe npucoeanHeHHe (pOpMHpYeT TaK Ha3bIBaeMOe «IUIeuo» IHP(PpepeHIIHATIbHON 3a-
IMUTEL. 111 BeeX «Iuiedy» JH(pepeHIHaIbHON 3alHThl HeoOX0AHMO THOO0 ITPHMEHSTh TPaHCc(op-
MaTOPBI TOKA ¢ OAHHAKOBBIMH KO3 () (HI[HEHTaMH TPaHCc(pOpPMaIlHH, JIHOO IIPHMEHSITh MEPHI ITO BBI-
PaBHHBAaHHIO TOKOB B «IUIe4ax» JH(PepeHIHaIbHON 3alllHTEI. HCIIOIb30BaTh ITPOMEKYTOUHEIE
TpaHC(OPMATOPEI TOKA JIJISI BEIPaBHHBAHHSA TOKOB B «IUIeYaxX» 3aIlfHTEL. B COBpEMEHHBIX MHKPO-
IIPOIECCOPHBIX YCTPOHCTBAX MMPeAyCMaTpHBAETCS IIPOrPaMMHOE BEIpaBHHBAaHHE KO3 (PHIMEHTOB
TpaHc(OopMaIHH TpaHC(OPMAaTOPOB TOKA B «IIJIeYaX» 3aIIHTHI.

[ Tpum1mn gefictBHS 3a1muTh I 3111 ocHOBaH Ha H3MepeHHH JH(p(PepeHIHaTIbHOr0 ToKa, KO-
TOPBIH IIpeACTaBIsSIeT COOO0H reOMeTPHYECKYIO (BEKTOPHYIO) CYMMY TOKOB OT TpaHC()OPMaTOPOB
TOKa BCeX MPHCOeIHHEHNI, 3a()HKCHPOBAHHBIX Ha JAHHOH CHCTEME IIHH (OIIMHOBKH).

[Ipn KOpOTKOM 3aMBIKAaHHH B 30HE JeHCTBHS 3aIIHTHI IIHH (HIIH OIIIHOBKH) IO BCEM ITPH-

COCIHHCHIAM TOK KOPOTKOI'O 3aMbIKAHIA HAIIPABIICH K MCCTY KOPOTKOI'O 3dMbIKAHH 4.

n3L1

T F Y ll,*_"'w-..l e e 1

II"=._ Hj 4 I"x .-’ll T 2 _{x ,:: s
Y \J Y

[Tpn goctHkeHNH AU} (epeHIHAIFHOIO TOKA YeTaBKH cpadaThIBaHHS ITPOHCXOIHT cpada-
THIBAHHE 3aIIHTHI.

B HOpMambHOM pekrMe paOOTHl HIIHM IIPH BHEIMHHX KOPOTKHX 3aMBIKAHHSIX BeIIYHHA
mH(depeHITHaTIFHOIO ToKa OMI3Ka K HYIII0, HO He paBHA HYIIFO H3-3a IIOrPEITHOCTEH TpaHCchop-
MaTOPOB TOKa, Pa3/IMYHeM XapaKTepPHCTHK HaMar HHIYHBAHHS TPAaHC()OPMAaTOPOB TOKA Pa3IHYHBIX

HpDHBED,I[HTEHEﬁ H JPYTHMI IIPHYHHAMIL.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO
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n3L

Bemrunnaa He OanaHca guddepeHIHaIbHOIO TOKa MHHHMAaJIbHAa B HOPMallbHOM PeXHMe pa-
OOTHI M YBEIMYHBAETCS ITPH YBEMYEHHH 3HAYEHHI BHEIIMHEIO TOKA KOPOTKOI'O 3aMBIKAaHH . T OK
HebaTaHca MOXKET BBRI3BATh HENPABIUIPHYIO padboTy 3aruTel 3111, rmosToMy IMIPHHHMAROTCS MEPEI
K OTPaHHMYEHHIO €I0 3HAYECHHS WIH 3arpyOeHNe YCTaBKH cpabaThiBaHHA. C I[ETBIO OTPAHHYEHIA
TOKa HebaraHca HeEOOXOIHMO:

a)IIPHMEHSATh OJHOTHITHBIE TPaHC(OPMATOPHl TOKAa € BEICOKHMH XapaKTepPHCTHKAMH
HaMarHHYHBAHHS, Y KOTOPBIX HACHIIIEHHE cepJledHHKa TpaHc(popMaTopa TOKa IPOHCXOJHT IIPH
OOJIBIIMHMX TOKaX KOPOTKOTO 3aMBIKAHH 1,

0)yMeHBINIaTh BTOPHYHEIE TOKH 3a CUeT YBEIHYEHHS Ko3(]QHI[HeHTa TpaHC(OpMAaIlHH
TpaHC(POPMATOPOB TOKA,

B)YMEHBIIATh HArpy3Ky Ha TPaHC(OPMAaTOPHI TOKA ITYTEM YBEIIHYEHHS CEYEHHS H COKpa-
IIEHUS JJIHHBI COeHHUTEIIBHBIX IIPOBOJOB TOKOBBIX I[ETIEH.

Bce mpeacTraBieHHBIE BRIIIE MEPOITPHATHS TIO3BONISIOT YMEHBIINUTE ITOTPEITHOCTE TPaHC-
(popMaTOpPOB TOKa ITPH IMpeoOpa30BaHHH BEIHYHHBI IIEPBHYHOIO TOKA MPHCOEIHHEHIII BO BTO-
PHYHBIE 3HAUECHH AL

B HacTosanee BpeMs pa3paOoTaHBI 00llee COBEPINEHHBIE CXeMBI U] (epeHIHAILHEIX 3a-
IMUT IIHH (FUIH OIMHHOBKH) C IIPHMeHEHHEM TOPMOKEHHS, KOTOPhIe HMEIOT O0JIee YIIYUIIE HHBIE

XAPAaKTCPHCTHKII DTGTpOﬂIﬂI OT TOKa HebanaHca IIPH BHEIIHCM KOPOTKOM 3dMBIKdHIHII.

YKazanue no mexHuke d0e30nacHocmu.

YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHBIX paﬁm ITPHBCICHDBI

AOKYMEHT NOANMMCAH
SNEKTPOHHOW NOANUCHIO
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VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

I) CoOpaTh cxeMy 1abopaTOpPHEIX HeIbITaHHH pHe. 6 (BCE Momymm cTeHIa JOIKHEL
oprTh OTKJIIKOUEHEI!). IlogxmouynTs aHaIOroBEIe KaHAIbI MOAYIS BBOJIa-BRIBOJA IS H3MEPE-
HHS TOKOB (pa3bl A CO CTOPOHEI BBOJHOI'O BEIKITFOYATEIIS, CEKIIHOHHOTO BRIKIIFOYATES H BBIKIIIO-
yatensa KabenpHOH JIDII nmepBon cekipu cOOPHBIX IIMH. 1IpH MOAKIIIOUEHHH MOIYIISI BBOJA-BEI-
BOJIa, HEOOXOMHMO YUHTBIBATE ITOJISIPHOCTE JAaTUYHMKOB TOKA, TAKHM OOpa3oM, YTOORI B HOpMaJlb-
HOM pEXHME PadbOThI CyMMa TOKOB Obliza OJIM3Ka K HYIFO. MOIYIIb BEIKIIFOUATEIIS KOPOTKO3aMBbI-
Katensa QK3 ¢ olHOH CTOPOHBI ITOJKITIOYHTE K MOJIYIIIO KOPOTKO3aMBIKATEII, a4 C IPYTOH CTOPOHEI
— kknemmaM Al, Bl, Cl1 moayis BeikrouaTensa KabenpHOH JIDI BTopo ceKIH cOOPHEBIX IIHH.
[lepeBectn mepekmodaTeH SAl Momynsa Tpexda3sHOH ceTH, SA2 MOIYIS BBOJHOI'O BBIKIIFOYA-
TENSL, MOAYIIEH BBRIKIIOUATENS KabenpHOH JIDII, MOAYIIS ABHraTeIbHOH HArpy3KH H MOIYIIS CEK-
I[HOHHOTO BEIKITFOUATENS B IONOXKEHHE «ABT». llepeBecTH repekimroyaTe SA3 MOAYIEH BBO/I-
HBIX BBIKIIFOYATEIIEH B BEPXHEE IIOJIOKEHHE., BKIIOUNTE aBTOMATHYECKHE BBIKIFOYATEIIH
QF1..QF3 Ha mmieBoH maHem MOAYIS KOPOTKO3aMbIKaTe I, BKIIIOUHTh aBTOMATHYECKHE BEI-
knrouarerd QF1.. QF4 Ha MOAyIIsIX akTHBHOH HarpysKH. BKIIIOUHTE ITHTAHHE CTEHJAa aBTOMATH-
YyeCKUM BBIKITOUaTeneM QF1, pacrionoXeHHBIM Ha MOJIVIIE ITMTAHU S CTeHIa. BKIIFOUUTE ITHTaHHE
BCEX MOAVIIEH, MMEOIINX HHAHBHAYaIbLHBIH TYMOIEP rmogaun rmTaHusd SA1 «CeTby.

2) Ha nepcoHaIsHOM KOMITBIOTEPE 3aIlyCTHTh IIpOorpaMMHBI KoMITiieke «DeltaProfin
(ITyck - IIporpammel - JlJabopaTopHslit komrieke - DeltaProfi). OTKprITE 1a0opaToOpHYIO padoTy
KoMaHJ0H «PaOoThl - PeneiiHas 3ammTa H aBTOMaTHKa - PaGora NeO6 JmdpepeHInaapHas 3a-
IuTa COOPHBIX ITIHHY .

3) B nporpamme «DeltaProfi» rmepeBecTH 3a1muTy B peXHM PaOOTH «JAeHCTBHE Ha CHI -
HaJD» (JBOMHOH IeMYOK JIEBOH KHOITIKOH MBIIIH Ha IMPAMOYT onbHHKE « JI3111», B THATIOrOBOM OKHE
YCTAaHOBHTH IEPEKIOYaTelb «PeKHM paOoThI» B ITOJIOKEHHE «CHIHAID).

4) 3aITyCTHTE IIporpaMmy B paboTy KHOIIKOM «1IyCK» HIH KOMaHIOH ITITaBHOI'O MEHIO
«YTpasneHHe - 1Iyck» Wi ropsyen KiIaBHIen FJ.

5) JINCTaHIIMOHHO BKIIFOYHMTE BRIKIIIOYATENh (Q1 OJHHAPHBIM IIETYKOM JIEBOH KHOIIKH
MBIIIH 10 3€JIEHOMY ITPSIMOYIOJIBHHKY C BCIUIBIBAIOINEH ITOACKasKoH «Ql». IIporpamma Bcerga
OoTOoOpa’kaeT TeKyI[ee COCTOSIHHE BBIKITIOUATENIS (3€II€HBIH — OTKIIKOYEH, KPACHBIH - BKIIFOYEH).
AHaIOrHYHBIM 00pa30oM BKIFOUHMTE BRIKIIrOUaTenn Q3, Q6, Q5, Q7 u Q8. IIpH »TOoM, HA MHEMO-
cXeMe 0TOOpa’karoTCs MTHOBEHHEIE 3HAYeHHS TOKOB B 0OMOTKaX H3MEPHTEIBHEIX TPaHC(opMa-

TOPOB TOKaA.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
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6) OTKpPBITh OKHO HACTPOMKH 3aIlHTH (JIBOHHOI IIEMYOK JIEBOH KHOITKOH MBIIIH Ha
npsvoyronbHHKe «J[311I»). B Tabmiy 1.6 3ammmcaTh BeTHYHHY TOKa HeOanaHca B 0OMOTKE JH(-
(pepeHITHAIbHOTO pene (cM. rpyrry «M3MepeHHS) B OKHE ITapaMeTpOB 3alllHTHI) B PEKHME

HaI'PY3KI I Heh Harp. -
Tabmuia 1.6

[TapaMeTp 3Haye-

Tok HeGanaHca B peXuMe HATrPY3KH | wes parp. . A

T ok HebamaHca B PENKHME BHCIITHCT O KOPOTKOI'O 3dMBIKAHIA S —

Tok HebajmaHca B pPeKHMe KOPOTKOIO 3aMBIKAHUS IHH I yes yme , A

T ok HeGanaHca B peKHME 3aITycKa 3JIEKTPOABHIATENS | wegzan . A

Tok cpabaTeIBaHHA 3aIIUTEI I;; A

7) Co3arh BHEINHEE KOPOTKOE 3aMBbIKAHHE BKIIFOUEHHEM BBIKIIFOUYATEIS KOPOTKO3a-
MbIKaTeIsa. B Tabmmry 1.6 3amicaTh BeTHYHHY TOKa HebamaHca B 0OMOTKe JH(]epeHIIHATIEHOTO
PEIE B PEXIME BHEIIMHETO KOPOTKOI'O 3aMBIKAHUS | ue6 suemn . OTKIIFOUNTE BEIKIIFOYATEIIR KOPOT-
KO3aMBbIKaTe . OTKIIIOYHTE BCE BHIKIIFOYATEIH. OTKIHOUNHTE IMHTAHHE CTeHJA. M3MEHHTh TOUKY
TTOJIKITFOUEHI BEIKITIOYATEIS KOPOTKO3aMBIKATEIS IS CO3JaHMs KOPOTKOI'O 3aMBIKAHHS Ha Ka-
O6empHOH JIOIT mepBoit cektn cOopHBIX MHH (KneMMbl Al, B1l, C1 Moaymnsa BEIKIIFOYATeNs Ka-
OempHOH JIBOIT). BKIroUHTh MUTaHHE cTeHIa. BKIrounTh BRIKIroYaTelrH Ql, Q3, Q6, Q5, Q7 u Q8.

8) Co31aTk KOPOTKOE 3aMbIKAHHE IIIHH BKIIFOUEHHEM BEIKITFOUATEIS KOPOTKO3aMbIKa-
Telrd. B TaOmuiny 1.6 3armicars 3HaYeHHe ToKa HeOanaHca B 0OMOTKe JH(PepeHIHAIFHOIO pefie B
pPEXKUME KOPOTKOI'O 3aMBIKAHHUS IMMH lues muw OTKIIOUHTH BBRIKIIIOYATEIh KOPOTKO3aMBIKATES.
OTkmnrounTh BRIKTroYaTelrH Ql, Q3, Q6, Q5, Q7 u Q8.

N OrnpeelINTh 3HaUYeHHe TOKa HeballaHca B OOMOTKe AH(pepeHIHAIbHOIO pelle B
peXHMe 3aITycKa 3JIeKTpoABHTraTed. [ yero BKIrOUNTh BRIKIOUaTeIH Ql, Q3, Q6, QS5, Q7,Q8
1 B TaOmmry 1.6 3ammcarh 3HaUYeHHE TOKa HeOamaHca B 0OMOTKe JH((epeHIHAIBHOIO PeIIE B pe-

AHME 34IIYCKa 3JICKTPOJIBHI aTCIIA. BBIKIIFOYHTE BCe BHIKIFOUATEIH. OTKIIIOUHTE ITHTaHHe CTeH/IA.

k.

Heb EHELUH. H

10)  PaccumraTh TOK cpabaThIBaHHA 3aIHTHI IT0 (popMyTIE: I..=1

Koa(puimeHT HaleX)KHOCTH IIPHHATEL PaBHBIM ky = 2,375.

OﬁpﬂTHTB BHIMdAHHE Ha TO, HTO IIOJIIVHCHHOC 3HAQUCHHC TOKa CpﬂﬁﬂTHEﬂHI[ﬂ SAITTHTHI

[IOKYMEHT NOATNUCAH
SNEKTPOHHOW MOAMNWCHIO
Ceptudbmkar: 12000002A633E30113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

B 0OMOTKE TH(PEPEHIIHATIBHOIO PETIe B PEKHME
3aITycKa BIEKTPOJBHIATEIS, HO, B TO JKE& BPeMJ,

M pepeHIHaTIBHOIO PEIEe B PeKIMe KOPOTKOIO
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3aMBIKAHH S IIMH. BBeCTH pacUeTHBIN TOK cpadaThIBaHIA 3aIlUThl B JHAIIOTOBOM OKHE ITapaMET-
POB 3aIIMTEHL

11) IlepeBecTH 3alllMTy B PEeXHM AEHCTBHSA Ha OTKIIOYEHHE. IIpH HEOOXOIHMMOCTH,
COPOCHTH COCTOSIHHE YKa3aTEIILbHOI'O Pele 3allUThl. FI3MeHHUTh TOUKY IOMKITFOUEHHS BHIKIIFOYa-
TENS KOPOTKO3aMBIKATEN A IS CO3QAaHH I KOPOTKOIr'o 3aMbIKaHHS Ha KaOenmbHOH JIDI] BTOpOI cek-
1iiH cOopHBIX IHH (KneMmbl Al, B1l, Cl moxyns BeikmrouaTensd kadenbpHoH JIOIT). BriIrouuTh
ITHTaHHe cTeHAa. BknrounTs BeIKmrodaTemH Ql, Q3, Q6, Q5, Q7 u Q8.

Co3/1aTh KOPOTKOE 3aMBIKAHHE BKIIOUEHHEM BBIKIIIOYATENS KOPOTKO3aMBIKATEISA. YOe-
ITHUTCS B TOM, YTO 3alllHTa He cpadaThIBAET IIPH BHEIIHEM Tpex(azHOM KOPOTKOM 3aMbIKaHHH. OT-
KIIFOUHTH KOPOTKOE 3aMBIKAHHE.

12)  OTKIOYMTE BCE BRIKIIIOYATENH. OTKIIOYMTE ITHTAHHE CTeHAa. M3MeHHTh TOUKY
TTOIKITIOUYEHII BBIKITFOYATEISI KOPOTKO3aMBIKATENS I CO3MaHHI KOPOTKOIrO 3aMBIKAHI S Ha IIep-
BOH ceKI[HH cOOpHBIX IMHH (K1emMMbl Al, Bl, C1 Mmoayisa Beikmrouatens kabempHo JIDIT). Bximro-
YHTh MHTaHHe cTeHa. BkmounTe BeIKrouarenn QI Q3, Q6, Q5, Q7 u Q8.

13) Cosmars KOPOTKOE 3aMBIKAHHE BKIFOUEHHEM BBIKIIIOYATEISI KOPOTKO3aMBIKATES.
[Ipu nipaBIbHO BEIOPAHHBIX YCTaBKaX 3alliiTa cpadaThIBacT Oe3 BRIACPKKH BPEMEHH, OTKIIFOYAS
BRIKITrOUaterm Q3, Q5 u QO, HX I[BET CTAHOBHUTCH 3€IIeHBIM, a IIPSAMOVIOILHHK « /] 3111» KpacHBIM,
YTO CBHIETEIBCTBYET O CcpabaTRIBAHHHM YKa3aTEIIBHOI'O pele 3alquThl. 1IlemyoK 1eBoNH KHOIKOH
MBIIIH TI0 TIPSMOYTOJIBHHKY «JI3111» cOpackIBaeT cOCTOSHIE YKa3aTelIbHOrO pele (aHaJOrHYHBIH
a(pdexT JocTHraeTcsa HakaTHeM KHOIIKH « COpoc» B IHAIIOrOBOM OKHE ITapaMeTPOB 3alUThL). OT-
KIIFOUHTh KOPOTKOE 3aMBIKAHHE.

14)  OTKIIOYMTE BCE BRIKIFOUATEIH. OCTAaHOBHTH IIPOrpaMMy KHOITKOH «CTOIT», KOMaH-
JIOH TTIABHOI'O MEHIO « YIIpaBlIeHHe — CTOID MM ropsyeH KinasuieH F6. OTKIIOUNTE IHTaHHE
CTEeH/JIA.

15) Cpenarh BEIBOABI O CEIeKTHBHOCTH e CTBHA 3aluThl. O(POPMHTh OTYET I10 J1a00-

paToOpHOH padore.
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Q1

TA1

T1

[3=0.00 A I5=0.00 A

TA6 %_ TV
 I16=0.00 A

Y

JndpepeHtimanbHas 3amuTa cOOPHBIX IHH. MHeMocxeMa

Codeporcanue omuema:
OT4YeT JOILKEH COMEPXkKATh:
1. HaspaHme paloTHI;

. Ilems paboTHI,

: KpﬂTI{HE TCOPETHYCCKIC CBCACHIIA,

2
3
4. Ormcanie HCIIONb3YEMOI'0 000PYI0BAHH S H MaTEePHAIIOB,
5. IlopsmoK BEITOIHEHH S PaOOTHI,

6. BeruncieHnsa u o6paboTKa pe3yiIbTaToB,

7

. BEIBOJIBL

KoumponoHsle 6onpocel:

1. HazoBuTre 0cOOEHHOCTH BBEIOTOIHEHHS JH()PepeHIINAIbHBIX 3aII[HT IIIHH ?

2. UTO BXOJHT B 30HY cpabaTbIiBaHH S JH((PepeHIHAaTbHOH 3al[HThI IITHH?

3. Kak gefictByeT qudepeHIHaIbHaA 3al[HTa ITHH IIPH BO3HHKHOBEHHH 00phIBa?

4. JlomxHa M cpabaTeIBaTh MU depeHIaIbHasg 3alliTa IIHH TPH BHEIHHX KOPOTKHX
[NOKYMEHT NOANMUCAH
GNEKTPOHHOW NOAMUCHIO
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5. UTo HeOOXO MO HCIIOIH30BaTh IS MORBIIIEHHS YYBCTBHTEIIPHOCTH JH((epeHITHAIID-

HOH 3aIl[UThI IIIHH"?

6. HazornTe oTmmunsa Mexnay auddepeHIHampHOHN 3a1muTol mHH Ha U = 35kB u gudde-

PEHIIHAJIbHOM 3amuToH mH Ha U 6-10 xB.

7. B KaKHX CIIy4Yasx IIPOHCXOTHUT YCKOpeHHe cpadaThIBaHHA JH((}epeHIIHAIbHOH 3alHThI

IITHH?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Jlabopamopras paboma Nel 5. Jlocuueckas 3auiuma coOOpHsIX HIUH.

Ilens pabomspr: U3yduTh IIPHHITNIL JEHCTBHA H 00IACTh IIPHMEHEHHS JIOTHYECKOH 3aII[HTEI

cOOPHBIX IIMH, HCCIIeJ0BaTh (paKTOPBI, BIHSIOINNE Ha CEIeKTHBHOCTD H 30HY AeiicTBHA JISIII.

OCHO6bL meopuiL:

Jlornyeckas 3aIura IIHMH B HACTOSIIEE BPEMS BXOIHUT B COCTAB ITPAKTHYECKH JTF000I0 MHK-
porporieccopHoro repMuHana P3A. Ee 3a1aya — OTKIIFOUHTh KOPOTKOE 3aMBIKaHHE Ha IIIMHaxX PY
332 MHHIMAJIBHO BO3MOKHOE BpPeMS, OTPaHHYHBAIOIIEECS TOIBKO COOCTBEHHBIM BpeMeHeM cpala-
TBIBAHHS AIIEKTPOHHOH YacTH TepMHHana. O0eryHo 310 0T 0,1 10 0,15 C.

OIEMEHTHI JIOTHYECKOH 3aIHTHI IIMHH HE COCPEIOTOYEHEI B OJJHOM MECTe. 3TO CHCTeMa,

00Be IMHSTONIAs TEPMHHAIBI 3aIIHT MHTAOINX H OTXOISIIIX JIHHII.

Jlormyeckan 3awmTa wuH (J131LL)
IMNyTe NnpoTecaMa Toxa K3
1aMTa BBOOa MyCkaaTcA oT Tosa K3

IpOMCHOOAT GNOKMPOBKA YCKDDEHMOM CTYNEHKA OT cirHana "bnos. J 13U 5h

[] Beoat
Canpm 2 Cmayws 1
p— - I | # | |
L]
{) ]
I I I
@LMTE DWOeDa NYCKSETCA OT TOKE K3 L
: . @ BrewHee K3
ArHan "o L BeOSETCR Ha BBOO

Loy atens Tp-p =TTy T

BEHewnee K3 (K3 Ha npHCcOoEOMHEHHMMH)

OTXOISIIHE THHHH ITPH 3aITycKe cOOCTBEHHBIX 3alHT (00BIYHO — MT3), popMIPYIOT CHI -
Ha OmoxkupoBkH JI3II. I 3TOro Ha KaxJaoM M3 HHX BEIIAEIISETCS II0 OJHOMY JHCKPETHOMY BEI-
Xoay. CHTHAJIBI OT BCEX OTXOMSIIMX JIMHUH CEKIIHH ITOCTYITAIOT Ha JUCKPETHBIE BXObLI TEPMITHA-
0B (puaepoB ImuTaHH. 11 Mepeayi HCIIONb3YeTCsI CHCTeMa IIHH ITHTaHHS H YITPaBIeHHS, BXO-
ISII[AsI B COCTaB JIFDOOr0 COBPEMEHHOI'O PaCIIPeAEIHTEIILHOIO YeTporcTBa. Ha aToM, cOOCTBEHHO,
BCS KOHCTPYKTHBHAS YaCcTh H 3aKaHYNBAETCS. OCTaeTCsa BEICTaBHTE ITPAaBIIIBHBIE HACTPOHKH JI311I
Ha BCeX TepMHHAaNAX, 3a4aThk Ha3HAYEHHE JHCKPETHRIX BXOJLOB H BEIXOOB.

[ IpH BHEIITHEM KOPOTKOM 3aMBIKaHHH 3aItycKaeTcsa M1 3 nmpucoefHHEHHS, HA KOTOPOM OHO
ITPON3O0IUI0. ECTECTBEHHO, OTKIIFOUEHHE IIPOH30HAET IO HCTEYEHHH BBIAEPKKH IIO0 BPEMEHH,

MTDENIVCMOTDEHHOH TSI TAHHOTO TOKA 3aMBIKAHH 5.

AOKYMEHT NOANMCAH
INEKTPOHHOU NOATNUCHIO Ha mHHaxX PY, curHama OJIOKHPOBKH OT OTXOJIS-
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JTHHUI ITPH OTCYICTBHH CHTHaNIa OJIOKHPOBKH IPHBEAET K MTHOBEHHOMY AeHCTBHIO JI3III Ha oT-
KIIFOUEHHE IIPHCOEAHHEHNH. [IpHYeM OTKIIFOYATCS HE3ABHCHMO JIPYT OT JIpyra BCE BRIKIIFOYATEIIH,
yepes KOTOPHIE B JAHHBIH MOMEHT OCVIIECTBIISIETCS IIMTAHHE. ECIIM ITOMHMO BBOJA BKIIFOUE€H CEK-
I[THOHHBIH BEIKIIOUATENb, TO JI3III cpabotaer u Ha HEM.

B otimmune or apyrux samut, JI3I pegko cpadbaTeIBaeT IIpH ITpoepkaxX P3A riepcoHanoM
sniekTponadoparopui. [Ipu padoTe Ha OTXOMSIIHX IPHCOESAHHEHH SIX CHTHAII OJIOKHPOBKH, XOTh H
IIOCTYITAET Ha BXOIbI TEPMHHAJIOB IIMHHI ITHMTAHHS, HO Bpela HE IMPHHOCHT. BO3MOXKEH TOIIBKO
OTKa3 B padoTe ITpH COBITAJEHHH (paKTOPpa HATHYHS IIPOBEPOYHOI0 TOKA Ha OTXOSIIEM QHIEpe H
peambHOM K3 Ha IMHax, HO BEPOSTHOCTH TaKOI'0 Ka3yca HEeBEIIHKA.

[Ipu ripoeepke P3A muraroren JIHHHH TeM 00lee HHYEro He IIPOH30HIAET. E ¢l Ha IIIHHEI
ITPUXOJNUT IIHTAaHHE Yepes CEKIIMOHHBIN BRIKITIOYATEND HIIH APYIVIO JIMHHIO ITMTAHUS, TO HX JIOTH-
YEeCKHE 3aIlUTHl padOoTaroT HE3aBHCHMO OT ITPOBEPSEMON JTHHHH ITHMTAHII, JOCTYYaThCI JO HHX

OTTYId HEPCAJIBHO.

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBITTOJIHCHHI HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBCACHBIL

B MPITIOKEHHE A.

VKazanusa no 6uinoiHeHUI0 1adopamopHou padomal:

1) CoOpath cxemy JabopaTOpHBIX HelbITaHMi pHe. 7 (BCE Moy cTeHaa JOIKHBL
Op1Th OTKJIKOUEHEI!). Ilogkmo4ynTs aHaJIOrOBEIE KaHAIbI MOAYIS BBOJIa-BhIBOJA IS H3Mepe-
HHS TOKOB (pa3 A H C cO CTOPOHBI BBOJHOT'O BRIKIIFOYATENIS H BRIKIIFOUaTens KabempHoH JIDI ] mmep-
BOH CEKIMHM COOPHBIX IIMH. MOaVyIe BEIKITIOUATEIS KOPOTKO3aMbeIKaTelld QK3 ¢ OJHOH CTOPOHEI
ITOJKIIIOYHTE K MOAVIIFO KOPOTKO3aMBIKATENIS, a ¢ APYIOH CTOPOHBRI — K KilemMaM A3, B3, C3
MOJIVIIS BRIKIIFOUATeNnsI KabenpHOH JIDII repBon ceKInu cOOPHEBIX IIMHH. [lepeBecTH InepeKimroya-
Telrn SAl mMomynsa TpexdaszHoi ceTH, SA2 BBOJHOIO BHIKIIOYATEIS, BRIKIIIOUaTeNnel KaOenbHOH
JIDII, mBHTaTebHON HAarpy3KH H CEKI[HOHHOI'O BBIKIIFOYATEIS B ITOJIOKEHHE «ABTY». IlepeBecTH
IepexIroyaTe I SA3 MOAYIIEH BBOIHBIX BRIKIIFOUYATEIIEH B BEPXHEE ITOI0KEHHE. BKITOUNTE aBTO-
MaTtHuyeckue BRIKIFOUaTenn QF1..QF3 Ha mmieBon ImaHem MOV KOPOTKO3aMbeIKaTeId. BKIIrO-
YHUTh aBTOMaTH4YeCKHe BEIKIFoUarern QF1.. QF4 Ha MOIYIISIX aKTHBHOH Harpy3KH. BKIIIOUHTE ITH-
TaHHe CTEHJa aBTOMaTHYECKHMM BHIKIIrOUaTeneM QF1, pacrionoXKeHHBIM Ha MOJYJIE ITHTaHHA

CTeHJa. BKIIIOUHTE ITHTaHHE BCeX MG,I[}"JIEf[:, HMCHOIIITX I]H,[[IIEH,[[}”HJILHBIﬁ T}*’Mﬁﬂep ITOgaYH ITHTa-
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2) Ha nepcoHanbHOM KOMITBIOTEPE 3aITyCTHTE IMPOrpaMMHEI KomIimieke «DeltaProfiy
(IIyck — IIporpammer - JlaboparopHeni komimieke — DeltaProfi). OTKpeITE MabopaTopHYIO pa-
00Ty KoMaHJOH «PaboTrl - PeteliHasg 3arpTa H aBToMaTHKa - Padora NeO/7 Jlornyeckas 3amura
COOPHBIX IIIHHY .

3) B mnporpammMe «DeltaProfi» nepeBectn 3anmrel MT31, MT32 B pexxnm paOoThI
«JIeHCTBHE Ha CHTHAD» (JBOMHOMH IIETYOK J1eBOH KHOIIKOH MBIIIH Ha MPSIMOYTOIbHHKe «MT31»,
B ITOSIBHUBIIIEMCS JHAIIOTOBOM OKHE YCTAaHOBHTE IEPEKIFOUATEID «PeXM paboTEI» B ITOIIOKEHHE
«CHTHAI).

4) 3aITyCTHTE ITporpaMmy B paboTy KHOIKOM «I1yCK» HIIHM KOMaHIOH I'TTaBHOI'O MEHIO
«YrpasneHHe — I Iyck» Wi ropsuyen Kiasuien FJ.

5) JINCTAaHIIMOHHO BKIIFOYHTE BRIKIIIOYATENh (Q1 OJHHAPHBIM IETYKOM JIEBOH KHOIIKH
MBIIIH 10 3€JIEHOMY ITPSIMOYIOJIBHHKY C BCIUIBIBAIOINEH ITOACKasKoH «Ql». IIporpamma Bcerga
OTOOpa’kaeT TeKYyIee COCTOSHIE BBIKIFOYATENS (3€JIEHBIH — OTKIIKOYEH, KPACHBIH - BKIIFOYEH).
AHaITOrHYHBIM 00pa3oM BKIIOUHTE BRIKIFOUATenH Q3 1 QO. IIpu sToM, Ha MHEMOCXeEME OTOOpa-
KAIOTCS TEKYIHe 3HaYeHHSI TOKOB BO BTOPHYHBIX 0OMOTKAX H3MEPHTEIILHBIX TPaHC()OPMAaTOPOB
TOKA.

6) 3armicaTh 3HaUeHHe TOKa BO BTOPHYHOH 0OMOTKE H3MEpPHTEIbHOro TpaHchpopMa-
Topa TAO6, IPOIOPINIOHAIBHOE TOKY HArpy3KH [ pas max . OCTAHOBHTB IIPOrpaMMy KHOITKOH

«CTOIT», KOMaHJIOH ITTAaBHOT'O MEHIO « YIIpaBiieHHe — (CTOIT» HIIH TOpsSYeH KIaBHIIEH F6.

7) PaccunrtaTh TOK cpabaTbiBaHHA 3aIuThl M1 32 1o gpopmyie:
k, -k,
IL“.E.: k— pad. max

&

KoamineHT HageKHOCTH IPHHATE paBHBIM k; = 1,15.

KoaduimieHT 3amycka JBHIaTelIbHON HarPy3KH IIPHHATEL PaBHBIM K. = 1. KoagdrrmneHT
BO3BpaTa pejie TOKa IIPHHATh paBHBIM K = (0,95.

OTKPHITh JHAIOIOBOE OKHO HACTPOMKH IIapaMeTPOB 3aIl[HTHI ABOMHBIM IIETYKOM JIEBOH
KHOIIKOH MBIIIH Ha IIPSAMOYIOJIBHHKE «MT32», B IMOSBHBIIEMCS JHAIIOTOBOM OKHE BBECTH Pac-
YETHBIN TOK cpadaThIBaHHA 3aIlMTHL. J[HAJIOrOBOE OKHO MOJKHO 3aKPBITh.

8) 3aITyCTHTh IIpOorpaMmMy B padboTy KHOIIKOH «I1yCcK» MM KOMaHIOH I'TTaBHOI'O MEHIO
«YrmpasneHHe — I1yck» MM ropsyen Kinapuiner FS5. BxinrounTts BeIKroyaTen Q5, Q7 u Q8. 3a-
ITHCATh 3HaYeHHe TOKa BO BTOPHYHOH 0OMOTKE H3MEPHTEILHOTr 0 TpaHcpopmaropa T A3, ITporiop-

I[THOHAIILHOE TOKY Harpy3kH BBOJAA Nollzs max . OCTAHOBHTE ITPOrpaMmMy KHOITKOH « CTOID), KOMaH-

NOKYMEHT MOANMCAH . -
SNEKTPOHHOM NOAMAUCHIO ropsyeH KinaBHImeH Fo6.
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k ) 88, Mx

KoaduinieHT Hale’KHOCTH IPHHATHL paBHBIM ky = 1,15.

Kon(uimieHT 3amycka IBHTaTeIbHOH HArPY3KH IIPHHITL PaBHBIM k. = 1,75. Koadduim-
€HT BO3Bpara pele ToKa IIPHHATH paBHBIM ks = (0,95.

l. OTKpPBITH JHATIOTOBOE OKHO HACTPONKH ITapaMeTPOB 3aIHTEI JBOHHBIM IETYKOM
JIEBOH KHOIIKOH MBIIIHM Ha ITPSIMOYTOIIbHHKE «MT31», B IMOsSBHUBIIIEMCS JHATOTOBOM OKHE BBECTIH
PacCUeTHEIN TOK cpadaThIBaHM 3aIUTEI. /IHAIIOTOBOE OKHO MOJKHO 3aKPHITE.

10)  PaccunraTh BBRIJAEPKKH BpeMeHH cpadarteiBaHHA 3aiutr MT31 u MT32 B cooTBeT-
CTBHH CO CTYIIEHYATBIM ITPHHI[HIIOM O00eCIIeueHH I CEJIEKTHBHOCTH AeHCTBUA. 3a1aTh ITOIYUEHHBIE
BBIJICP/KKH BPEMEHH B JHAJIONOBBIX OKHAX HACTPOHKH ITapaMeTPOB 3aIlHT.

11)  3amycTHTh IIporpaMMmy B padoTy KHOIKOH «11yCK» HIIHM KOMaHIOH ITIaBHOI'O MEHIO
«YrmpapiaeHHe — lIyck» win ropstuen KirapuieH FS. Iepesectn 3amurer MT31 1 MT32 B pexum
IEHCTBHS Ha OTKIFOUeHHe. Co37aTh KOPOTKOE 3aMbIKaHHE BKIIFOUEHHEM BHIKIIFOUATES KOPOTKO-
3aMbBIKaTensa. [IpH mpaBwIbHO BEIOPAHHBIX YCTABKAaX, C BBIJIEP/KKOH BpPeMeHH cpalaThIBacT 3a-
mura MT32, oTkimroyas BEIKIIFOYATEIIb Q6.

12)  OTKIOUHTE KOPOTKOE 3aMbIKaHHe. COPOCHTH YKa3aTelIbHOE pene 3aimTel MT32.
OTKIIOUYHTE BCE BRIKIFOUATENIN. OTKIIXOUNTH IMHMTaHHE CTEHAA. MI3MEHHUTh TOUKY ITOIKIIFOUEHIS
BBIKITFOYATEIISI KOPOTKO3aMBIKATEIS JUIS CO3JaHHSA KOPOTKOI'O 3aMBIKAHHMS Ha TIEPBON CEKI[MH
cOopHBIX IMH (KneMMbI Al, B1, C1 momyns BeiximrouaTenns kabenbHoH JIDIT). BkmodywnTs rmiuraHHe

creHJa. BxmounTs BeIKmroyaTenH Ql, Q3, Q6, Q5, Q7u Q8.

13) Co3sgare KOPOTKOE 3aMBIKAHHE BKIFOUEHHEM BBIKIIFOYATENS KOPOTKO3aMBIKATEIIS.
[Ipu mpaBwiIbHO BBRIOPAHHBIX YCTaBKaX, MCHOBEHHO ITO IIETMTH YCKOPEHHMS cpabaThIBAcT 3all[HTa
MT31, oTkirouast BEIKIIFOYATEIIb (Q3.

14)  OTKIIOYMTE BCE BRIKIIFOUATENH. OCTAaHOBHTH IIPOrpaMMy KHOITKOH «CTOIT», KOMaH-
JIOH TTIABHOI'O MEHIO « YIIpaBlieHHe — CTOID WM ropsyel KinaBuiner FO. OTKIIOUNTE ITHTAHHE
CTeH/Ia.

15)  Cphenars BRIBOAEI O CEINEKTUBHOCTH JEHCTBHS 3aIlUTHI, OOBSCHHUTE, IIOYEMY BPEMA
cpabaTbIBaHMA 3aIHTEI MT31 3aBHCHT OT MecTa IoBpekAeHHI. O(QOopMHTE OTYET I10 J1TadopaTop-

HOH padorTe.

AOKYMEHT NoanmncAH
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Jlormyeckas 3armura cOOpHBIX ITHH. MHeMocXeMa

Codepocanue omuema:
OT4YeT JOIKEH COLEPXKATh:
1. Haszpanrie paboTHI,

. Ilemb paloTHI;

: KpElTI{HE TCOPETHYCCKHE CBCACHITA,

2
3
4
5. IlopsmoK BEITOIHEHH S PaOOTHI,
0
7

. BEIBOJHI.

Koumponosusie 6onpocot:

1. Cxemsl opranmsanpi JI3II?

2. Iloeegenue JI3II mpu BHermmHeM K37
3. Pabotra JI3LI mmpu K3 Ha nmHax?

4. HagexHocts JI3HI?

5. Hegoctarxu JI3III?
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Jabopamopraa paboma Nel6. Asmomamuueckoe ROSMOPHOE 6KIIOUECHILE IUHUU )J1eK-

mponepeo auu.

Ilens pabomspl: V13y4uTh aropHTMEI paboTHl YCTpOoHCTB AlIB Ha IMHHISIX ¢ OQHOCTOPOH-
HHM ITHTAaHHEM, H3YUHTE OCOOEHHOCTH B3aHMOJICHCTBHA YCTPOHCTB AlIB H peneHHON 3aIlHThL,
H3YVUYHTH ITPHHIIUIEI pacuyeTa YCTaHOBOK AlIB IMHIOI sneKTporiepesad ¢ OQHOCTOPOHHHIM IHTa-

HHEM.

OCHO6bL MmeopuUlL:

OJIHIM H3 IIPH3HAKOB BOSHHKHOBEHHS KOPOTKOTI'O 3aMBIKAHH S SIBIISIETCS YBEIIHUEHHE TOKA
B JIMHHH. OTOT IIPH3HAK MCIIOJIB3YETCS IS BBEIIOIHEHHS 3all[HT, HA3bIBAEMBIX TOKOBBIMIH.
ToKkOBEIE 3aIMMTHI MPHXOAAT B JeiHCTBHE INPH YBeIHMYEeHHH TOKa B (a3zax IHHHH CBEPX
OITPEMEIIEHHOIO 3HAUYCHHS.

TOKOBBIE 3aIUTHI MOAPa3AelLIIOTCS Ha MaKCHMalbHBIE TOKOBBEIe 3amuTel (MT3) m
TOKOBBIE OTCEUKH. [ JTaBHOE pasmHume MeXKAY STHMH 3alllHTaMH 3aKIroYaeTcsd B CIocobe
o0ecIieyeHHS CeJIEKTHBHOCTH.

CeJIeKTHBHOCTh JeHCTBHS MAaKCHMAJIBHBIX TOKOBBIX 3aIl[HT JOCTHIAeTCSI C ITOMOIIBIO
BBIJICPKKH BPEMEHH.

B ceTsx ¢ OQHOCTOPOHHHM ITHTaHHeM MaKCHMalIbHas 3all[iTa JOJKHA YCTAHABIHNBATLCA B
Hayale KaXIOoH JIIHHHH CO CTOPOHBI HCTOYHHMKA ITHTAHHSI. Torga Kakmas IHMHHS HMeeT
CaMOCTOSTEIBHYIO 3aIIHTY, OTKIFOYAIOIYIO JIHMHHIO B CIIyYae IIOBPeXASHII Ha HEH caMOH HIIHM Ha
IITHHAX IHTAIOIIEHCS OT Hee ITOACTAHIIHH.

[ Ipu xkoporkoM 3ambIkaHHH (K3) B Kakoi-moo Touke Tok K3 IMpoXoaHT 110 BceM y4acTKaM
CETH, PACIIOIOKEHHBIM MEKAY HCTOUYHHKOM ITHTAHHS H MECTOM ITOBPEXKIEHH L, B PE3VIILTATE YET O
IIPUXOJSIT B HEHCTBHE BCe 3al[UTHI. OJHAKO ITO YCIOBHIO CEINEKTHBHOCTH CpalaThIBAcT Ha
OTKJIIOUEHHE TOJIBKO 3all[HTa, YCTAHOBJIECHHAS Ha IIOBPEXICHHOH JMHHH. [[119 obecrieueHHsS
YKa3aHHOH CEJIEKTHBHOCTH MAaKCHMAJIbHBIE 3all[HTHl BBOIOIMHSIOTCS C BBIAEPKKAMH BPeMEHI,
HapacTaIOIMH OT IOTpeOHTeIeH K HCTOYHHKY ITHT aHH.

‘T oKOBas 3aIMTa MOXKET OBITh C 3aBHCHMON, HE3aBHCHMOH HIIM OIPaHHYEHHO 3aBHCHMOH
BBIJICP/KKOH BPEMEHH.

CeJIeKTHBHOCTh JEHCTBHS TOKOBBIX OTCe4YeK OOeCIeYHBAeTCSI COOTBETCTBYIOIIHM
BEIOOPOM TOKa cpadaThIBAHIAL

AOKYMEHT MNOANMCAH VAKCHMAJILHOI TOKOBOI 3aIl[HThI n K3 u
3NEKTPOHHOW NOAMNUCHIO | b

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

IIPHMCHSAICTCA 5JIGK[IPGEI{E1 IIOCPEACTBOM PEIIC
Bnapeneu; LLlebGayxoea TateAHa AnekcaHapoBHa

L=

HCTBOBATDh Hd OTKJIHOYUYCHHE TOJIBKO ITPH YCIOBHH
106

Nencreutened: ¢ 20.08.2021 no 20.08.2022



ITOHMITKEHILA HAIIPAKCHHA B CCTH HIKC MITHHMAJIBHOI'O YPOBHA pﬂﬁGT-IEI‘G HallPAXKCHHAL B CIIyHac
IICPCI PY3KI JIHHHH H OTHOCHTCJIIBHO HeOOIBIIIOM ITOHHKEeHHH HAIIPAKCHIA 3alllHTd HE cpaﬁﬂ'raﬂ,

HaXKE CCII TOK (1)&3 YBCIIHYHTCA BBIIIC SHAUCHHA YCTABKIIL.
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B maHHOM SKCIIEPHMCEHTEC HCITIOJIb3VIOT CA IBC ITOCIICHOBATCIIBHO COCAHHCHHBIC JIHHHI (GM.

PHC), TIOJIKITIOYeHHbBIe K HCTOYHHKY G yepes TpaHcpopMaTop T1 u BeIkmrouaTemd Q1 m Q2. Ot
IIIHH OMHOM IIHHHH IIOIyYaeT IMTaHNHe MHAYKTHBHAS Harpyska QL, OT IIMHH JAPYrod THMHHH —
aKTHBHasg Harpyska P. B Hayane IepBOH THHHH YCTaHOBIIEHBEI TpaHc(opMaTopel Toka TAl u
HanpspkeHHd TV1, B Hadajle BTOpPOH — TONBKO TpaHchopmMaTop Toka TA2. KopoTkiie 3aMbIKaHHS
K1 u K2 ycTpanBaroTcs B KOHIIE KaKJOH H3 JIHHHH.

JIee 3zammurel 31 M 32 MOIEIHPYIOTCS Ha KOMIIBIOTEPE C IIOMOILNBIO CIIEI[HAIIBHOH
ITporpaMmel. 3arura 31 MoXKeT padoTars ¢ HE3aBHCHMOH IIH 3aBHCHMOM BBIJIEPKKOH BPEMEHI,
a TaKKe ¢ OJIOKHMPOBKOH ITO HANPSCKEHHIO MM Oe3 Hee. 3arqura 32 MOXKeT padoTaThk TOJIBKO C
HE3aBHCHMOH BBIJEPKKOH BpeMeHH 0e3 OIIOKHPOBKH I10 HAITPSIKEHHIO.

B paMkax paccMarpHBaeMOH palOThl MOKHO CMOJIEJIHPOBaTh, KaK MHHHMYM, 3
Pa3IHYHBIX BAPHAHTOB (KOMOHHALIHH) 3aII[HT:

31 ¢ He3aBHCHMOH BBIJIEPKKOH BpeMeHH 0e3 OJIOKHPOBKH I10 HAITPSLKEHHIO,

31 ¢ 3aBHCHMOI BBIJEPAKKOH BpeMeHH 0e3 OJIOKHPOBKH IO HAIIPSDKEHHIO,

31 ¢ He3aBHCHMOH BBIJIEPKKOH BPEMEHH C OIIOKHPOBKOH IT0 HAITPSKEHHIO,

31 u 32 ¢ He3aBHCHMBIMH BRIJIEPKKAMH BpeMeHH Oe3 OIIOKHPOBOK I10 HAIIPSDKEHHIO,

31 mnu 32 B KaueCcTBE TOKOBOH OTCEUYKH Oe3 BBRIAEPKKH BPEMEHH.

Kpome 1epeyrciIeHHbIX, MOJKHO BBIIIOIHHUTE H APYTHEe 3KCIIEPUMEHTEI, IFOOBIM 00pa3oM
KOMOMHHPYS YCTaBKH 3aIlHT.

IIpn ucrone3oBaHuy ABYX MT3 JIHHHHA ITONIE3HO YOEeQUTHECS B TOM, UTO 3allHTa IEPBOH
JIHHUH JENCTBUTEIFHO PE3EPBUPYET 3aIUTY BTOPOH IMHHH. J[JI51 3TOr0 HY/KHO CMOJEIHPOBATH
OTKa3 BBRIKIIFOUaTelsa Q2 (HarmpuMep, IIePeBECTH ero B PYYHOH pexKHM paOOThI H BKIIIOUHTS ), ITOCTIE

HEIo IPpOBECTH SKCIICPHMCHT, YCTpdHBdAd KOPOTKOC 3daMBIKAHHC B KOHIIC ETGpGﬁ JHMHITH, H

AOKYMEHT NoarnnMcAH
SNEKTPOHHOWM NOANMCHIO
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YKkazarue no mexHiuke dezonacHocmii:
YKazaHH II0 TeXHHKe 0e30IIaCHOCTH IIPH BBEIIIOJIHCHITH HﬂﬁﬂpﬂTGpHHX pElﬁGT IIPHBC I CHBIL

B IIPIIOKEHHE A.

VYKazanusa no 6uinoiHeHUo 1adopamopHoIiL pad omol:

1) CoOpath cxeMmy JabopaTOPHBIX HeIbITaHHH pHe. 8 (BCE Moy cTeHaa JOIKHEL
orprTe OTKJIIOUEHEI!). IlonkmounTe aHaIOrOBBEIE KaHaIbl MOJY/ISA BBOJa-BBIBOIA I H3MEpe-
HHS TOKOB (pa3 A 1 C co cTOPOHBI BRIKITIOUaTels KaOenbHOH JIDII mepBoi ceKiy cOOPHBIX IIIHH.
Moayib BEIKIIIOYATES KOPOTKO3aMBIKaTensd QK3 ¢ OHOI CTOPOHEI ITOAKIIIOYHTE K MOIYIIIO KO-
POTKO3aMBIKATEIS, a C APYTOH CTOPOHBI — K KileMMaM A3, B3, C3 MOayIIs BEIKIIOUATE IS KaOeb-
HoH JIOIT nmepBoit cekiinu cOOpHEIX IIMH. [lepeBecTH nepexmodatens SAl Moayns Tpexda3Hoid
ceTH, SA2 MOAVIIS BBOAHOI'O BBEIKIIOYATEIS, MOIYIIEH BBIKIIIOUaTesId KabernbHOH JIOII, Momyis
IBHT'aTeJIbHON HArPY3KH H MOIYIISA CEKIITHOHHOI'O BREIKIIFOYATEIS B IIOTIOKEHHE «ABT». [lepeBecTtH
IepeKrroyaTeM SA3 MOIYIIEH BBOJHBIX BRIKITFOUATEIEH B BEPXHEE ITOI0KEHHE. BKIIFOUHTH aBTO-
MaTHyecKHe BRIKIroUarerd QF1..QF3 Ha jmHIieBOH ImaHeIH MOV KOPOTKO3aMBIKATENS. BKimro-
YHUTh aBTOMAaTHYeCKHe BRIKIFOUatelIn QF1.. QF4 Ha MOIYIISIX aKTHBHOH HAarpy3KH. BKIIFOUHTE ITH-
TaHHE CTEHJa aBTOMaTHYeCKHM BBIKIOYaTerneM QFI1, pacIonoXeHHBIM Ha MOXIVIIE ITHTaHIHI
CTeHJia. BKIIFOUHTE IIUTAHHE BCEX MOAVIIEH, HMEIOIIMX HHIHBHAYAIILHEIN TYMOIEp IMogauH ITHTa-
HIA SA] «CeTb».

2) Ha nepcoHanbHOM KOMITBIOTEPE 3aITyCTHTh ITPOrpaMMHEIH KomInieke «DeltaProfi
(ITyck - ITporpammel - JIaGopatopHbIi Komiuieke — DeltaProfi). OTkpeITh maGopaTopHYO paboTy
KOMaH0H «PaboTkI - PernerHag 3amnmira 1 aBTomMartHka - Padora NeO8 AIIB muHMM 311eKTpoIiepe-
Ay,

3) B nporpanme «DeltaProfi» mepeBectn 3amury MT 31 B pexximM paboTHL «JIeHCTBHE
Ha CHTHAaI» (JBOHHOMH INETYOK JIEBOH KHOITKOH MBIIIH Ha NIpsSMoyroibHuke « MT31», B auasnoro-
BOM OKHE YCTAaHOBHTH ITepeKIIrodarelb «PekuM paOoThD» B IONIOKEHHE «CHIHal»). [lepeBecTH
AIIB B pexuM paboThl «OTKIIOYEHOY (JBOHHOMH INETYOK JIeBOH KHOIMKOH MBIIIH Ha ITPSMOYT OJIb-
HIKe «AlIB», B IHMaTOrOBOM OKHE YCTaHOBHTH IePeKIFOYATE]b «PeKHM paboThI» B ITOIIOKEHIE
«OTKITFOUEHO ).

4) 3aITyCTHTE ITporpaMmy B padoTy KHOIKOM «I1yCK» HIIHM KOMaHIOH I'JIABHOI'O MEHIO
«YTpasneHHe - 1Iyck» Wi ropsyen KiIaBHIen FJ.

5) JINCTaHIIMOHHO BKIIFOYHMTE BRIKIIIOYATENh (Q1 OJHHAPHBIM IIETYKOM JIEBOH KHOIIKH

OOKYMEHT NoArnMcAH - -
SNEKTPOHHOW NOAMMCHIO zaroInen roackaskon «Ql». IIporpamma Bcerga
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KITFOUa VIIPaBIEHH S BRIKIIOUaTeIeM SBO B IOnMoKeHHe «BKIL ». [IpH 5TOM, Ha MHEMOCXEME OTO0-
pakaroTCs TEKYINHE 3HAaYEHHS TOKOB BO BTOPHYHBIX OOMOTKaX H3MEPHTEILHBIX TPaHC(OpMaTO-
POB TOKA M HAITPSDKEHI .

6) 3armicaTth 3HaUYeHHe TOKAa BO BTOPHYHOH 0OMOTKE H3MEPHTEILHOIO TpaHc(popMa-
Topa TAOG, IPOIOPIIHOHAIBHOE TOKY HArPy3KH JIHHHH 3neKTporiepedaud W1 1 ;a5 max.

OCTaHOBHTE IIPOrPaMMy KHOITKOH «CTOIT», KOMAaHJOH I'JTABHOI'O MEHIO « YIIPaBIIEHHE -

CTOIT» WIH TopsSYeH KIIaBHIIEH F6.

7) PaccunrtaTh Tok cpabareiBaHHA 3a1uThel M1 31 mmo gpopmyie:
k -k,
1 .3 T ) Ipat‘i- max

&

Koa(uimeHT Hale KHOCTH ITPHHATH PaBHBIM ky = 1,2.

KonduinieHT 3amycka IBHTaTelIbHOM Harpy3KH IIPHHATEL PaBHBIM Kk = 1. KoaddrarueHT
BO3Bpara pele TOKa IIPHHATh PpaBHBEIM Kz = (,95.

OTKPBITE THAJIOTOBOE OKHO HACTPOHMKH ITAPaMETPOB 3aI[UTHl JBOHHBIM IIETYKOM JIEBOMH
KHOITKOH MBI Ha IMPAMOYTOnbHHKE «MT31», B ITOSBHBIIIEMCS THAIOTOBOM OKHE BBECTH pac-
YeTHBIH TOK cpabaThIBaHHS 3aIHUTEL. /[HATIOTOBOE OKHO 3aKPHBITh.

8) OTKpHITh JHAJIOTOBOE OKHO HACTPOHKH IapaMeTpoB AIIB (IBOHHOI INMEMYOK JIeBOIt
KHOITKOH MBIIIH Ha IpsaMoyroibHHKe «AlIB»). YCTaHOBHTE IlepeKIrouaTellh «KpaTHOCTh JIcH-
CTBHSD B IIOIIOKEHHE «JIBYXKpaTHOe». [lepexmoyarens «YCKOPEeHHE IeHCTBHS PEJIEHHOH 3a-
II[UTEI» B TIOJIOJKEHHE «OTKIFOUEHO.

e) [lepeBectH 3ammury MT31 B pexuM aeicTBHA Ha oTKiIroueHHe. [1epesectn AlIB B
PEXKHM PabOoTHl «BKIIFOUEHOY. 3aAITYCTHTH IIPOrpaMMy B padoTy KHONKOH «IIyck» HIIM KOMaHIOH
TJIAaBHOT'O MEHIO « YIIpaBJeHHe - 11yCK» HIIM ropsduen KiiaBHINeH FS.

10)  IIpoeepurs pabory AIIB mpH caMoyCTpaHSIOIIEMCS KOPOTKOM 3aMBIKaHHH. (Co-
37aTh KOPOTKOE 3aMbIKaHHE BKIIFOUEHEM BBIKIIFOYATEIIS KOPOTKO3aMBIKaTeNs. [ [pH ITpaBIIbHO BEI-
OpaHHBIX YCTAaBKaX 3alliTa cpabaThIBACT C 3aJaHHO BBRIJEPKKOH BPEMEHH, OTKIIFOYAs BRIKIIIOYA-
Tenb Q6 , ero IBET CTAHOBHTCS 3€JIEHBIM, a IPSAMOYTOJIbHHK « MT 31 » KpacHBIM, YTO CBHJIETEIIb-
CTBYeT O cpabaThIBaHMH YKa3aTelILHOrO pene 3amiurhl. 1[emyok IeBoi KHOITKOH MBIIIH IO ITps-
MOYTOIbHHKY « MT31» cOpacrIBaeT COCTOSHIE yKa3aTeIIbHOIO pele (aHaIOTHYHBIH 3P QeKT I0-
CTHTaeTCs HakaTHEM KHONIKH «COpoc» B JHAJIOTOBOM OKHe ITapaMeTpoB 3amMThel). CPA3Y 1I0-
CJIE CPABATBIBAHWA 3AHIWTEI orkmrounts KopoTKoe 3aMbIKaHHe! AIIB ¢ BEIIepKKOH Bpe-
MEHH II0JAaeT KOMAHAY Ha BKIIIOUeHHE BRIKIIIOUaTena Q6. BoccTaHaBIHBaeTCS HOPMAJIbHEIH pe-

[OKYMEHT NOANMNCAH |
3NEKTPOHHOWM NOANUCHIO ro pene MI31 n ALIB.
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12)  IIpomepurs padory AlIB mpu ycTOHYHBOM KOPOTKOM 3aMBIKAHHH.

J17151 3TOT0, CO3/1aTh KOPOTKOE 3aMbIKaHHe. M'T 3 ¢ 3a1aHHOH BBIJIEPKKOH BPEMEHH, OTKIIIO-
YyaeT BRIKIFOYATelb (Q6, ero IBET CTAHOBHTICS 3€JIEHBIM, a IPSIMOVIOJIBHHK «M'T3» KpaCHBIM, UTO
CBHJIETEIBCTBYET O cpabaThIBaHUH YKa3aTEIBHOIO pene 3aiuThl. AIIB ¢ BEIIEpKKOH BpeMeHH 1
CTVYIIEHH BKJIrOYaeT BRIKrouaTenb Q6. MT 3 ¢ 3ajaHHON BBEIAEPKKOH BPpEMEHH CHOBA OTKIIFOYAET
BEIKITrOUaTelb Q6. AIIB ¢ BBEIIEpKKON BpeMeHH 2 CTYIIEHH CHOBAa BKIIFOYAET BRIKIIFOYATEIIL Q0.
MT 3 ¢ 3a1aHHOMN BEIJAEPKKOH BpEMEHH CHOBA OTKJIIOUAaeT BRIKIIoUareb Q6. anpHeras padora
AlIB 6moxupyercs.

13)  OTKIIOYMTE BCE BRIKIIFOUATENH. OCTAaHOBHTH IIPOrpaMMy KHOITKOH «CTOIT», KOMaH-
JIOH TJIAaBHOI'O MEHIO « YIIpaBlieHHe — CTOID WM ropsyei KinaBuined FO. OTKIIOUNTE ITHTaHHE
CTEeH/JIa.

14)  OdopMHTE OTUET ITO JTaOopaTOPHOIH paboTe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
110



HModyne mpexgazrod cemu | Hodys kapomkosaskamens | Modyne numarus Cmewaa

aF1 Gr2 GF3 @FL QF5 ar6 03

Hngﬂﬁﬂ O
(51O Aen '
11 2| . ® 8 8
1 " =
V2@ 0mn ] [@ U 2 & oMo aumasse

s &6 é ®® ®
-‘_’”@'ﬁﬁ] B| ? ; ? / 3

/A KAPOmKO3aM Modyne B6oda-6siboda

Al B g7 {/

O ©Feyum U
, SA7

Modyne tu ﬁﬁZﬂ Ip | lModyne Gy
{

Fl44 gy

"
S

b U
o B | ok D s,
gay o [ 2 SYE}45

A3l
L6 4758

oyt F,_f,.? Jﬁ';;f.f‘ ﬂ:-""' 77,
7

7
v

Modyne QodHodo sk
ANBAC
Snpabn Pexun U3

AY:E

0

|~
A
o r‘ W ]
o ﬁ

o,
o ffffxﬂ?fﬁ" o o e /I/

Sl

S,

N
8

'ﬁ{‘b\\‘h&\\\&\\ﬁ:\, =

S

o

R
&i\ \Lﬁi
IS

SN
R\

0
] '{.‘_ :"h-

o

TR

7

N A NN

R TR
\1 o e L :"-.
\\3-.; o N, iy ]

b

|

N

N\

Modyne akm. Hazpysky
jé QF7

- L o/ 7 Z
. — e L

: k- T
077 — K47 T vz
AR

I

Hl —HZ? —HI T r s

ABTOMAaTHYECKOE ITOBTOPHOC BKIIIOYCHIEC JIHHHH 3JICKTPOIICPCaa'iH. CxeMa JIEKTPOMOH-
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ABTOMaTHYECKOE IIOBTOPHOEC BKIIIOUCHHEC JIHHHH JJICKTPOIICPCIaMH. MHemMmocxeMa

Codepacarue omuema:

OTYeT JOIKEH COLEPXKATE:

1. HaszpaHme paboThI,

2. Ilems paboTHI,

3. Kpatkue TeopeTHYECKHE CBEICHH S,

4. OrmcaHHe HCITOIb3YyeMOIro 000pYIOBAaHH S H MaTe pHAJIOR,
5. llopsaaoK BRITIOIHEHH S PaOOTHI,

0. BeruncneHns H o6padoTka pe3yIibTaToB,

7. BRIBOJELI.

Konmponsusie éonpocet:
1. Kakue TpeGoBaHHA IPeIBABILTIOTCS K YeTpoHcTBaM AlIB?
2. 1 yero AlIB BERITTOIHSETCS C BBRLAEPKKOH BPEMEHH ?

3. Kak BeiOHparorcs ycraskd Y AIIB?

[IOKYMEHT [OANUCAH
3NEKTPOHHOM NOAMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
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0. 11 KaKHX JIMHHUH MIPEAIIOYTHTEIRHO HCIIOIb30BaTh VCTpoHcTBa AIIB?

7. CKOJIBKO ITOBTOPHBIX BKIFOUEHHH 00ecTieunBaroT yeTpoHcTBa AlIB BosayinHeIx JIOII?

8. UTto gBIgeTCA TOrHYECKOH ITOCBIIKOM JJIS1 Havana padoThl cxeMbl AlIB B peallbHBIX cXe-
Max VITPaBJIEHHS BEIKIIFOYATEISMHU ITPHCOETHHEHHI, 00eCIIeUHBAEMBIX 3TOH aBTOMAaTHKOMH, ITO Ka-

KHM YCJIIOBHAM COCTOMHHA CXCMBI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Jlabopamopraa paboma Nel 7. Aemomamuueckoe nNOSMOPHOE 6KIIOUCHILE COOPHBIX

HIHH

Iens pabomst: N3ydutrh 0COOeHHOCTH PabOTHl YCTPOHCTB aBTOMAaTHYECKOI'O IIOBTOPHOI'O
BKJITFOUEHHS IIIHH, H3YYHTh OCOOEHHOCTH B3aHMOAEHCTBHS YCTPOHCTB AlIB IIIMH H YCTPOHCTB pe-

JIEHHOH 3aIl[HUTHL.

OCHO6bI MeopuUL:

B COOTBETCTBHH C IMpaBHIaAMH 3KCIUTYaTal[MI, CYIIECTBVIOT OIIpeJelIeHHbIe TPeOOBAHIS H
YCIIOBHSL, KOTOPEIE JOJDKHEL cOOmro1ath AlIB aBTOMaTtHueCcKOe IMTOBTOPHOE BKIIFOUEHHE, C IIETIBIO
oOecrieyeHHS 3(peKkTHBHOH H Oe30ImacHOH pabOTHI 3NeKTpoolfopyaoBaHHI. Bce 3alUTHEIE
YCTPOHCTBA IIPOJOIIKAOT CBOIO PabOoTy 10 H IMOCIE IIOBTOPHOI'O BKITFOUEHM .

CpabaTrIBaHIE aBTOMATHKH JOJIKHO IIPHBOJIUTE OOBEKT WIH YCTPOHCTBO B ITIEPBOHAYAIID-
HOE T'OTOBOE ITOJIOKEHHE. ECIIH BOBMOKHOCTh aBTOMATHYECKOI'O BO3Bpara OTCYICTBYET, JaHHAas
OITEpAIHS BEIIIOHSAETCS BPYUHYIO.

3amperraercsa HCIonb30BaTsk AIIB B ciryyae cpabaTeIBaHH S OTAEIBLHBIX BHIOB aBTOMATH-
yeCKOI M pelIeHHOI 3aIuThl TpaHcpopMaTopoB. Ecimu cpabaTeIBaeT 3aIluTa, KOTOPOH 000pyao-
BAHEI CIIOBEIE AIEKTPOJIBHTATEIIN, B 3TOM ciydae cucrema AlIB momkHa HaXOMUTHCS B OTKIIFO-
YEHHOM COCTOSHHH. Ee OTKIIFOYEHHE BBITIOIHSAETCS KOT/a BEICOKOBOIBTHBIH BBEIKIHOUATEIL OT-
KIIFOYAeTCSA BPYYHYIO HIIH JHCTAHI[HOHHO IIPH HAIIMYHH KOPOTKOTO 3aMBIKAHHS.

B o0s3aTenbHOM IOPSAKe MOJIKHEL OJIOKHPOBAThCS MHOIOKpaTHBIe BKIIFOUeHHS AlIB BO
H30eKaHHe YCTOHYHBBIX KOPOTKHUX 3aMBIKAHHH. BIIOKHPOBKA OCVIIECTBIIIETCS H B CIIy4ae HEHC-
ITPaBHOCTEH B CaMIX YCTPOHCTBAaX aBTOMATHYECKOI'O IIOBTOPHOI'O BKIIFOYEHISL.

[Ipn peMOHTE Ha BO3MVIIHBIX U KAOEIBHBIX IIHHHAX, @ TAKKE B CIIyYasxX UX IDIAHOBOI'O M
OIlEpaTHBHOIO IepeknroueHuS AlIB oTkimroyaercsa Bo m30eKaHHe JIOKHBIX cpaOaThIBAHHI BEI-
KITFOUaTES.

B ciny4yae 1oBpekaeHIH Ha COOPHBIX IITHHAX 3aIl[HTa OTKIIFOYAET BCE IIPHCOEeTHHEHHS, KO-
TOPBIE IMHTAIOT 3TH IMHHBI. OCHOBHOE HaszHauceHHe AIIB IIMH 3TO IMOBTOpPHASA ITOJaya Ha ITIHMHBI
HaIIPSDKEHHS C 1[ETFF0 BOCCTAHOBJIEHHS 3JIEKTPOCHAOKEHN S ITOTPEOHTENIEH, KOTOPBIE TTOTYYAFOT
OT IIIHH IMTaHHE IIPH HECTONKHX IMOBPEXIASHISIX. OTa 3ajaua pemmaerca AIIB ogHOro us rmraro-
II[IX MIPHCOEIUHEHHH, KOTOPBIE OTKITIOUHICh. Ecit AlIB ycrenmoe, To MOKET CTaBHTCSA H BTO-
pas 3ajaya — aBTOMATHYECKOE BOCCTAHOBIIEHHE HAaYaJIbHOH CXEMBI IIOCIIeHOBarTe IbHBIM AlIB

AOKYMEHT NOANMCAH TecooOPa3HO HA IMOJICTAHINIAX B paiioHaxX 3HAYH-
3NEKTPOHHOW NOoANMChIO p s o P

Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

OMBIITJICHHEIX e HATHI XHUMHYEeCKOH H
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa 1P IIPEAIIP

Nencreutened: ¢ 20.08.2021 no 20.08.2022
114



METAJIYPIHYeCKOH OTpacieil, a TaKKe Ha HETelIeMeXaHH3HPOBAHHEIX Oe3 ITOCTOSHHOTIO JIEXKYp-
HOI'O IIEPCOHAJIA.

B ob6mem ycrentHeIvH SBIrOTCA 04,8 % AIIB mnH 1 60 % AIIB cHITIOBEIX TpaHC(hOpMa-
TOPOB.

YcerpoiictBa AIIB IIHH BEITIOIHSIOT pa3Hble PyHKIHH. Hanboee IpocTo OCcyIecTBISIETCS
ABTOMATHYECKOE HCITBITAHHE H3OISIHH IIIHH ITOCIE TOr'0, KaK OHH OBIIIH 00eCTOYEHE!. J[0CTaTOYHO
CIIOZKHO PEAIM3YIOTC S HCIIBITAaHMS IIIMH M IT0a4ya HaIpsLKEHH A IIOTPeOHUTEISIM, OTKIIFOUEHHBIM O/I-
HOBPEMEHHO C BHIKIIFOUEHHEM IIMH. EIé Gomee CIIOKHBIM SBJISETCS BBIMOJHEHHE aBTOMAaTHYE-
CKOI'O BOCCTAHOBJIEHHS HOPMAJIbHOH CXEMBI ITOACTAHIIHH ITOCTIE TOr'0, KaK YCTaHOBJIEHA HETIOBPE-

KIEHHOCTD IIHH.

YKazanue no mexHuke d0e30nacHocmu.

YKazaHH II0 TeXHHKe 0e30IIaCHOCTH IIPH BBEIIIOJIHCHITH HﬂﬁﬂpﬂTGpHHX pElﬁGT IIPHBC I CHBIL

B IIPIIOKEHHE A.

VYKazanua no 6ulnoHeHUI0 1a00pamopHou padomal:

1) CoOpath cxeMy JabopaTOPHEIX HerbITaHmi pHe. 9 (BCE Moy cTeHAa JOIKHEI
orprTe OTKJIIOUEHEI!). IlonkmounTe aHaIOrOBBEIE KaHaIbl MOJY/ISA BBOJa-BBIBOIA I H3MEpe-
HHS TOKOB (pa3el A CO CTOPOHEI BBOJHOI'O BEIKITFOYATEIS, CEKIIHOHHOI'O BRIKIIFOYATEISI H BBIKIIIO-
yatens KabempHOH JIDI] riepBoi ceKInu cOOPHBIX IMMH. MOAVIIbE BEIKITFOYATEIIST KOPOTKO3aMBIKa-
Tensd QK3 ¢ ofHOH CTOPOHBI MOAKIIFOUYHTE K MOJYIII0 KOPOTKO3aMBIKATENIS, a C JPYTOH CTOPOHBI
— kknemmaM Al, Bl, C1 moayis BeikmrouaTensa kadbempHOoH JIDIT BTopon ceKIu COOPHEBIX IIHH.
[IepeBectn nepexmodaTenn SAl Moxynsa TpexdazHOH ceTH, SA2 MOIYISA BBOJHOI'O BEIKIFOYA-
TENSL, MOAYIEH BBRIKIFOUATEN KabenpHOH JISII, MOAYIIS ABHTaTEIbHON HArpPy3KH H MOJVIIS CEK-
IITHOHHOI'O BEIKITFOUATEINS B TIOJIOKEHHE « ABT». [lepeBecTH Iepekinrodare SA3 MOIYIIEH BBOJI-
HBIX BBIKIIFOUATEIIEH B BepXHee TIIOJIOKEHHE. BKIIOUNTE aBTOMAaTHUYECKHE BBIKIIFOYATEIIH
QF1..QF3 Ha mmieBoH maHem MOIYIS KOPOTKO3aMBIKaTe . BKIIIOUHTh aBTOMATHUYECKHE BEI-
k1rouaTermr QF1.. QF4 Ha MOAVIISIX aKTHBHOH HarpyskKH. BKIIIOUHTE MTHTaHHE CTEHIa aBTOMAaTH-
YeCKUM BRIKITFOUaTeneM QF1, pacIiomoXeHHBIM Ha MOJIYIIE TIMTAHUS CTEHAA. BKIFOUYHTE IIHTaHHE
BCEX MOAYIIEH, HMEIOIHX HHAHBHAYAIILHBIA TYMOJIED rmogaun IMMTaHHI SA]1 «CeThy.

2) Ha nepcoHanbHOM KOMITBIOTEPE 3aITyCTHTh ITPOrpaMMHEIH KomItieke «DeltaProfiy

(ITyck - ITporpammsr — JlaGopaTopHBIH KoMITIekc - DeltaProfi). OTKpeITh 1abopaToOpHYIO paboTy

OOKYMEHT nMoanncAH | )
SNEKTPOHHOW NOANUCHIO aTtHka - Pabora Ne09 AIIB COOPHEBIX ITIHHY.
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3) B nmporpamme «DeltaProfi» mepeBectu 3anmuty 3111 B pexrm paboThI «JIeHiCTBHE
Ha CHTHaI» (JBOHHOH INETYOK JIEBOH KHOITKOH MBIIIH Ha MNpsaMoyroibHHKe «J[311I», B JHamoro-
BOM OKHE YCTAHOBHTH IT€PEKIIFOYATENh «PeXnM paOoTel» B IOIOXKEHHE «CHTHAIDY). IlepeBecTH
AIIBIII B pexumM pabOTHl «OTKIIFOYEHO» (IBOHMHOH INETYOK JIEBOH KHOITKOH MBIIIH Ha ITPSMO-
yronbHHKe « AIIBIII», B qHamoroeoM OoKHe YCTaHOBHTH IepeKrovaTelnb «Pexim paboThI» B I10-
TIOYKEeHHE «OTKIIFOYEHOY),

4) 3aITyCTHTh IIpOorpaMmMy B padboTy KHOIIKOH «I1yCcK» MM KOMaHIOH I'TTaBHOI'O MEHIO
«YTpaBineHHe - 1Iyck» HiH ropsyen KiIaBHIen FJ.

) JINCTaHIIMOHHO BKIIIOYHMTE BRIKIIOYATENh (Q1 OJHHAPHBIM IIETYKOM JIEBOH KHOIIKH
MBIIIH I10 3eJIEHOMY ITPSMOYTOIBHHKY C BCIUIBIBAIOINEH ITOACKA3KOH «Q1». IIporpamma Bcerma
O0TOOpa’kaeT TEeKYIIee COCTOSHHE BRIKITIOUATENIS (3elIeHbIH — OTKIIFOYEH, KPaCHBIH — BKIIFOYEH).
AHaJTOTHYHBEIM 00pa30M BKIIFOUHTE BRIKITrOUATETH Q3, Q6, Q5, Q7 u Q8. IIpH sTOM, HA MHEMO-
cXeMe OTOOpa’karoTCs MTHOBEHHEBIE 3HAYEHHS TOKOB B 0OMOTKAaX H3MEPHTEIBHEIX TpaHCc(opMa-
TOPOB TOKA.

6) OTKpBITh OKHO HAaCTPOHMKH 3aIlHUTHI (JIBOHHOH INETYOK JIEBOH KHOITKOH MBIIH Ha
npsmMoyroiibHuKe «J[311I»), B Tabmiiry 1.9 3ammcath 3HaueHHe TOKa HeGalaHca B 0OMOTKe JH(]-
(pepeHIIHAIBPHOTO pene (cM. Ipyrny «M3MepeHHs» B OKHEe ITapaMeTPOB 3aIlUTHI) B PEKHME

HATPY3KH | ue6 warp.
Tabmmra 1.9.

[TapaMeTp 3Haye-

Tok HeGanaHca B peXHUMe HATPY3KH | we6 parp . A

T ok HebamaHca B PEAIIME BHEIITHET'O KOPOTKOI'O 3aMbIKaHIM A [ —

Tok HeGamaHca B peKHMe KOPOTKOIO 3aMBIKAHUS IIHH [ yes ymu , A

Tok HeGasmaHca B pPeXXHME 3aIIyCKa dJIEKTPOABHUTATENS | wegzan . A

Tok cpabaTeIBaHHA 3aIUTEI I; A

7) Co3arh BHEINHEE KOPOTKOE 3aMBbIKAHHE BKIIFOUEHHEM BBIKIIFOUYATEIS KOPOTKO3a-
MbIKaTeIa. B ta0mmry 1.9 3amicaTh 3HaueHHe TOKa HeOamaHca B 0OMOTKe JH(depeHIIHATIEHOIO
PEINE B PEXKUME BHEIIMHETO KOPOTKOI'O 3aMBIKAHUS | ue6 suemn .« OTKIIFOUHMTE BEIKIIFOYATEIL KOPOT-
KO3aMBbIKaTe . OTKIIIOYHTE BCE BHIKIIFOYATEIH. OTKIHOUNHTE IMHTAHHE CTeHJA. M3MEHHTh TOUKY

AOKYMEHT NOANMMCAH I IS CO3JaHHS KOPOTKOI'O 3aMBIKAHHS Ha Ka-
3NEKTPOHHOW NMNOAMUCHIO
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8) Co3IaTh KOPOTKOE 3aMBIKAHHE IIIMH BKIIFOUYeHHEM BBRIKITIOUATEIIT KOPOTKO3aMEIKa-
Tensd. B tabmairy 1.9 3armicaTe 3HaUYeHHe TOKa HeballaHca B 0OMOTKe JH(depeHIHAIBHOIO pele B
PEXKHNME KOPOTKOI'O 3aMBIKAHHS INMHH lues mun OTKIIOUHTH BBIKIIIOYATEIH KOPOTKO3aMBIKATEILS.
OtknrounTh BeIKTroYaTelrH Ql, Q3, Q6, Q5, Q7 u Q8.

e) OrpeelnTh 3HaUYeHHe TOKa HeOallaHca B OOMOTKe AH(pepeHIHaIbHOIO pelle B
peXHMe 3aITycKa 3JIeKTpoABHraTed. [ yero BKIFOUHTh BRIKIOUaTeIH Ql, Q3, Q6, Q5, Q7,Q8
1 B TaOmry 1.9 3ammcars 3HaUYeHHE TOKa HeOamaHca B 0OMOTKe JH((epeHITHAIBHOIO PeIIE B pe-

AHME 34IIYCKa 3JICKTPOJIBHI aTCIIA. BBIKIIFOYHTE BCe BHIKIFOUATEIH. OTKIIIOUHTE ITHTaHHe CTeH/IA.

-k

HEB SHELIH. H*

10)  PaccumraTh TOK cpabaThIBaHHA 3aIHTHI IT0 (popMyTIE: I..=1

Koa(puimeHT HaleX)KHOCTH IIPHHATEL PaBHBIM ky = 2,375.
OOpaTHThP BHHUMAHHE Ha TO, YTO ITOIIYUYEHHOE 3HAYEHHE TOKa cpadaThHIBAaHHS 3all[HTHI

JTOJKHO OBITH OOINBIIe 3HaYeHH S TOKa HebamaHca B 0OMOTKe JHpdepeHIIHATbHOrO pelie B peiKHMe
BHEIIHETO KOPOTKOI'0 3aMBIKAHMS M B PEKHME 3aIlyCcKa IEKTPOJBHIATEIS, HO, B TO JKE BPEMSI,
MEHBIIE 3HAYEHHS TOKa HebanaHca B 0OMOTKe JH((PepeHIHAILHOIO PelE B PeKHMe KOPOTKOIO
3aMBIKAQHH S IIIMH. BBeCTH pacueTHHIN TOK cpalaThIBaHMS 3all[UTHl B JHAIIOTOBOM OKHE ITapaMET-
POB 3aII[HTHL

11)  BximroumTs nMHTaHHe cTeHJa. BkmounTs BeIKodaTenn Ql, Q3, Q6, Q5, Q7 u Q8.

12)  IlepeBecTu 3alury B peXHM JEHCTBHSI Ha OTKIXOYeHHE. [IpH HeoOXOMHMMOCTH,
COPOCHTE COCTOSIHHE YKa3aTeIbHOIO pene 3ainuThl. Ileperectn AIIBII B peximM paboThI «BKITIO-
YEHOY.

13)  IIpoeectu ucribiTaHug AlIB IIHH IIpH caMOYCTPaHSIOIEMCS KOPOTKOM 3aMBIKa-
HUH. J[JI51 3TOr0 CO3/4aTh KOPOTKOE 3aMBIKAHHUE BKIIFOUEHIEM BRIKITIOUATENS KOPOTKO3aMBIKATEIIS.
[Ipu npaBIIIbHO BEIOPAHHBIX YCTaBKaX 3alliiiTa cpadaThIBacT Oe3 BRIACPKKH BPEMEHH, OTKITFOYAS
BRIKITrOUaTe I Q3, QO u QS5, HX I[BET CTAHOBHUTCS 3€JIEHBIM, a ITPSIMOVI OJIbHHK « /[ 3111» KpacHBIM,
YTO CBHAETEILCTBYET O cpabaThIiBaHHH yKazaTenbHOro pene 3amurel. CPA3Y [IOCJIE CPABA-
TBhIBAHWA 3AIIIUTEI

OTKJIIOYHTEH KOPOTKOE 3aMbIKaHHe. AlIB ¢ BRIAEPKKOH BpeMeHH BKIIFOUAET BRIKITFOUATEIIH
BCEX IIpHcOeAUHeHHN. ll[emuykoM JI€BOH KHOIIKH MBI 10 NPAMOYTOIBHHKAM «JI311I» u
« AIIBII» cOpoCHTE COCTOSHIE YKa3aTeIbHBIX pele (aHaJTOTHYHBIH 3(PdeKT JocTHraeTCa HaKa-
THEM KHOITIKH «COpOC» B THAJIOTOBOM OKHE ITapaMETPOB 3aII[HTEI H AaBTOMATHKH).

14)  IIpoBepHTH VYET ITOIOKEHHS KIIFOUYEH YIIPABJIEHHS BBIKIIFOYATEISMH. {71 5TOro,

ITOogdaTh KOMAHAY Ha OTKIIIOYEHHe™* BBIKITIOUATEIIS QS Co31aThb KOPOTKOC 3dMbIKAHHE. Hp]?[ IIpa-

NOKYMEHT NOoAanncAH
SNEKTPOHHOM NOOMUCHIO aeT 6er BBIACPKH BPCMCHIH, OTKIIFOYasA BBIKIITO-
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yatem Q3 u Q6. CPA3Y [IOCIJIE CPALATBEIBAHKWA 3AHIMTHBI oTKIIOUHTE KOPOTKOE 3aMEbI-
KaHHe. AlIB ¢ BEIZEP/KKON BpPEMEHH BKIIIOYAET BRIKIIIOUATEIM OTKIFOUYEHHEBIE AeHcTBHEM J[3III.
OOpaTHTP BHHMAHHE, YTO BBIKIIOUATEIL (QO5, HAXOIHMBIIHIICSI B OTKIFOUEHHOM COCTOSHHI, HE
BKIroUacTcs gencTBHeM AlIB. I]emukoM 1eBOH KHOITKH MBIIIH IO IIPSAMOYTOIBHHKAM « 1 3111» 1
«AIIBIII» cOpOoCHTH COCTOSIHHE yYKa3aTelIbHBIX pelle (aHAIOTHYHEIH 3(@QeKT JoCcTHTraeTcsI HaKa-
THEM KHOITIKH «COpocC» B THAJIOTOBOM OKHE ITapaMETPOB 3aIl[HTEI H AaBTOMATHKH).

15)  Ilpomectn mcrmbitanuga AlIIB IMH IIpH YCTOHYHMBOM KOPOTKOM 3aMBIKAHHH. I
3TOr0, CO37aTh KOPOTKOE 3aMBIKaHIeE. |IpH IpaBIiIbHO BEIOPAHHEIX YCTaBKaX 3allfura cpadaThI-
BacT 0e3 BRIJAEPKKH BpeMeHH, OTKIoUasa BEIKIIrouaTemd Q3 1 Q6. AlIB ¢ BBIIEpKKOH BpeMeHH
BKIIFOUAET BRIKITFOUATEID (Q3, IIPH 3TOM BO3HHKAET TOK KOPOTKOI'O 3aMBIKAHH I H BEIKITHOUATEID (Q3
oTkiIrovaeTcs aercrueM J[31II. JlansHenmas padora AIIB Onoxupyercs.

16) OTKIIOUHTH BCe BRIKITIOUATeIH. OTKIFOYHTh ITHTAaHHE cTeHAa. MU3MeHHTh TOUKY ITO/I-
KIIFOUEHH S BRIKIIFOYATENSI KOPOTKO3AMBIKATEIS IS CO3JaHNS KOPOTKOI'O 3aMBIKAaHN S Ha KaOellb-
HoH JIDII Bropoi cekinn cOopHBIX IHH (k1eMMbI Al, B1, C1 Moy BEIKITFOUATENISI KaOeIbHOM
JIGII). BxmrounTs ImuTaHHe cTeHaa. BrmrounTs BeIkIrodaTtemH QI Q3, Q6, Q5, Q7 u Q8.

Co31aTh KOPOTKOE 3aMbIKAHHE IIIHH BKIIFOUeHHEM BBEIKITFOUATEIIS KOPOTKO3aMBIKa-
TEISL.
[ IpH IpaBHIIFHO BEIOPAHHEIX YCTaBKaX 3alliiTa HE cpabaThIBACT.

17)  OTKIIOYMTE BCE BRIKIIIOYATENH. OCTAaHOBHTH IIPOrpaMMy KHOITKOH «CTOIT», KOMaH-
JIOH TJIAaBHOT'O MEHIO « YIIpaBieHHe - CTOI» WIH ropsyeH KiIaBuined F6. OTKIIOUHTH ITHMTAHHE
CTEeH/JIa.

18)  OdopMHTE OTUET IT0 JTabopaTOPHOH paboTe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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ABTOMaTHYECKOE IIOBTOPHOEC BKIIIOUCHIIC Gﬁﬂpl—[ﬁl}{ IIHH. MHeMocxeMa

Coodepacarue omuema:
OTYeT JOILKEH COMEPXKATh:
1. HaszpaHme paloTHI;
. Ilems paboTHI,
. KpaTkne TeopeTHuecKHe CBEAEHIS,
. OrmcaHme HCIoIb3yeMOro 000pyA0BaHH I H MaTe pPHAJIOB,

2

3

4

5. IlopsaaoK BRITIOJIHEHH S PaOOTHI,

0. BeruncieHnsa u o6padboTKa pe3yibTaToB,
7

. BRIBOJIBL

Konmponomsre 6onpocest:
1. Kakue TpeGoBaHH IPeAbABIISIOTCA K YCTpoHcTBaM AlIB COOPHBIX IIIHH ?
2. Ilouemy Y AIIB cOOpHBIX IIIMH JOIKHO ITPeAyCMaTpHBaTh OJIOKHPOBKY ITPH CcpadaThl-

BAHHH I'a30BOH 3aIIHTHI?

3. ITouemy Ha JBYXTpaHC()OPMATOPHBIX ITOJACTAHIMNIX MOKHO o0oHTHCh Oe3 AIIB cGop-

Trr v rreerer’)

NOKYMEHT NOANUCAH
SNEKTPOHHOW MOANMMCHIO | .
Cepruchukar:  12000002A633E3D113AD425FB50002000002A8 1 OpIcTpoAeHCTBIA YAILIB IIHH 10 CpaBHEHHIO C
Bnapeneu. Webayxosa TaTeaHa AnekcaHapoBHa
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Jabopamopras pavoma Nel 8. Aemomamuueckoe 6K UeHILe pe3eped CeKUIUOHHO020

6bIKJIIOUdmeiA.

Ilens pabomepr: VI3y4uTh ITPHHIAIL JEHCTBHS H OCOOEHHOCTH pabOTHl YCTPOHCTB aBTOMA-

THHUECKOI'O BKIIIOYECHHA PE3CPBd CCKITHOHHOI'O BBIKIIHOYATCIIA.

OCHO6bL MmeopulL:

JIng  HageXHOro  3JIEKTPOCHAOXKEHHS  IIOTpeOHTENeH B HYHEPrOCHCTEMAX H
BJIEKTPOYCTAHOBKAX  CO3JAIOTCS  CIIEIHAIbHBIE  CXEMBI  SJEKTPHYECKHX  COEMHMHEHHI,
00eCIIeYHBAFOIIHE TTOBBIIEHHYIO HAJAEKHOCTb.

BBICOKYIO CTelleHb HaAeKHOCTH SIeKTPOCHAOXKeHHS OOeCIeUnBalOT CXEMBI ITHTAHH S
ITOJICTAHIIMIT OJHOBPEMEHHO OT ABYX H 00jIee MCTOYHHKOB ITHTAHHS, ITOCKOIBKY IIPH TaKHX
CXeMaX aBapHiHOE OTKIIOUYEHIE OJHOIO M3 HCTOYHHKOB HE HAPVINAET ITMTaHH I IIOTPeOHTENeH.

HecMoTps Ha 3TH OUEBHIHEIE ITPEHUMYIIECTBA MHOI'OCTOPOHHETO IIHMTAHH S ITOTPeOHTEIIEN,
OOJIBIIIOE KOJIMYECTBO ITOACTAHIIMH BO3AYIIHEIX H KaOeIbHBIX CeTeH, HMEIIHX IBa H Oolee
HCTOYHHKOB ITHTAHHS, paldOTarOT 10 CXeMe OJHOCTOPOHHETO ITHTAaHHS. OJHOCTOPOHHEE IHTAHHE
HMEIOT TaKXKe CeKI[HH COOCTBEHHBIX HYK NEKTPOCTAHIHH.

I IprMeHeHHEe TaKOH MeHee HaJeKHOM, HO 0oJiee IMPOCTON CXEeMBI IEKTPOCHAOKEHHS BO
MHOTHX CIIVYasX OKas3bIBAETCS IellecOO0pasHBIM IS CHIJKEHHS BEIHMYHH TOKOB KOPOTKOIO
3aMBIKAHHSL, SKOHOMHH ITOTEPh MOIITHOCTH B TpaHc(opMaTOpax, YIIPOIIEHHS PeJIeHHOH 3all[HThI,
CO3IaHHIO HEOOXOMHMOI'0 peKHMa IT0 HaIIPSUKEHHIO, TIEPEeTOKAM MOIITHOCTH H T.I1. [IpH pasBHTHH
CeTeH OJHOCTOPOHHEE ITHTAHHE YacTO SABJIIeTCS AHHCTBEHHO BO3MOJKHBIM PEIEHHEM, TaK Kak
paHee VCTAHOBIIEHHOE OOOpYIOBaHHE M PpeleHHas 3allliTa HE II03BOJLIIOT OCVIIECTBUTH
TTapaIe]IbHYIO paboTy HCTOYHHKOB ITHTaHH .

HegocTtaTkoM OMHOCTOPOHHETO IMMTAHHS SBILIETCA TO, YTO aBApHIHOE OTKIIOUEHHE
paboyero HCTOYHHKA ITPHBOJHUT K ITPEeKPaIlleHIIO IIHTAHH ITOTpeOHTeNIel, T.€. K aBapHH.

OTOT HEeJOCTATOK MOKET OBITh B 3HAUHTEIBLHOH CTENEHH YCTPaHeH OBICTPHIM
aBTOMAaTHYECKHM BKIIOUEHHEM PE3ePBHOIO HMCTOYHHKA HIIH BKIIOUYEHHEM BBIKIIOUATEIIS, Ha
KOTOPOM ITPOMU3BOJUTCS AelIEHHE CETH. {1 BBIIMOIHEHIS 3TOH OIlepalfHH IIIHPOKO HCIIOIB3YVIOTC S
CIIEI[HaIbHBIE ABTOMATHYECKHE YCTPOHCTBA, ITOIYUHBIIE HAHMEHOBAHHE ABTOMATOR BKIIFOUEHH S
pe3epra (ABP).

B IaHHOM 3KCIIepHMeHTe MOJETHPYeTCsI cXeMa ITOHH3HTeIILHOH IToIcTaHIHH (cM. pHC). B

AOKYMEHT NOANMCAH i Q2 BKIIIOYEHBI. CeKIIHOHHBII BRIKIIOUaTe b O3
ANEKTPOHHOWM NOAMNUCHIO Q >, CEKIL Q

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

‘I BBIEJTHOYATCILA Ql (T.E. IIPH HCYC3HOBCHHH
Bnapeneu: lLleBayxoea TatkAHa AnekcaHapoBHa

14aJld CpﬂﬁﬂTHEaET 3dllIHTa MHHHMAJIIBHOI'O
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HAaIPSCKEHHS, OTKIIIOYAKOIIasl BEIKITOUaTens Q2. a 3aTeM — YCTPOoHCTBO ABP, KOTOpOoe BKIIFOUAET
BRIKITFOUATEIh Q3.

3armra MHHIMAJIBHOT'O HAITPSDKEHH S H YCTPOHCTBO ABP MOJEmMpPYyIOTCS Ha KOMITHIOTE Pe
C TIOMOINBIO CIIEIHAIBHONH ITporpamMmel. Ilyck vycrporictBa ABP mpoHcXogur B ciydae

HCUC3HOBCHITA (GHII}I{EHIIH HO 3HAYCHITA }"ETE[BIGI) HAIIPsDKEHIA Ha IIINHAX. ITOACTaHITHIH.

YKazanue no mexHuke d0e30nacHocmu.
YKa3aHH 110 TeXHHKe 0e30IIaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTGpHBIX paﬁm ITPHECACHBI

B IIPIIOKEHHE A.

VKa3aHusa no 6sIno0JIHEHIU0 J1ADOPAMOPHOIL padonbl:

1) CoOpats cxeMy madopaTopHBIX HeIbITaHmi pHc. 10 (BCE MoayimH cTeHIa JOIKHEI
opiTe OTKJIIOUEHEI!). IloakmrouHTh aHaIOTOBBRIE KaHalIbl MOJIYIII BBOJa- BBIBOJA A
H3MepeHHSI TOKOB (pa3 A H C cO CTOPOHBI BBOJHBIX BBIKIIIOUATEIIEH ITEPBOHM H BTOPOH CEKI[HH
cOOpHBIX IIMH (KaHaiubl Al, A2 I H3MepeHHS TOKOB BBOJa IEPBOil CeKIMH COOPHBIX IIHH,
KaHanbel A3, A7 I H3MepeHH I TOKOB BBOJIa BTOPOH CeKITHH COOPHBIX IIIHH), a TaKKe H3MePEeHH
THHEeHHBIX HAaIIpSDKEHMIT TIepBOH M BTOPOM ceKIMil cOOpHBRIX IHH (KaHamel A4 H AS
COOTBETCTBEHHO). MOIyIIp BHIKITIOUATENsI KOpoTKo3aMbIKaTelId QK3 ¢ OJHOH CTOPOHBI
ITOJKIIIOYHTE K MOAVIIFO KOPOTKO3aMBIKATENISL, a ¢ APYTOoH cTOpoHRl — K KiemmaMm Al, Bl, ClI
MOJIVIIS BEIKITrOUATensa KabenpHOH JIDII repBon ceKinu cOOpPHBIX IIMHH. l]epeBecTH IepeKroya-
Telrtn SA1 Moy TpexXda3sHoH ceTH, SA2 MOIYIISI BBOJHOIO BEIKIIOYATEISL, MOIYIIeH BBIKITIOYA-
Tensd KabenpHOH JISIL, MOV ABHTaTEIIbHOH HAIPY3KH H MOAVIIS CEKITHOHHOTO BREIKIIIOUATENS B
ImoNnoKeHne «ArT». llepeBecTH mepexkmouyare/l SA3 MOAVIEH BBOJIHBIX BBIKIIOYATEIIEH B
BEPXHEE TTOJIOKEHHE. BKIIOUHTE aBTOMaTH4YeCKHE BRIKIToUare M QF1..QF3 Ha nuiieBoH maHenu
MOJIVIIS KOPOTKO3aMBIKATe . BKIIOUHTE aBTOMaTHYecKHe BRIKIIFOUaTelId QF1.. QF4 Ha momyrsax
aKTHBHOH HarpyskH. BKIIOUHTH IMMTAaHHE CTeHJAa aBTOMAaTHYeCKHM BhIKIIIOUaTeneM QFI,
PACIIOIIOKEHHBIM Ha MOJVIIE ITHTAHHA CTeHJa. BKIIIOUNTH ITHTAHHE BCEX MOJIVIIEH, MMEIOIHX
HHANBHAVAIILHEIH TYMOIep mogauu ruTtaHmus SAl «CeTby.

2) Ha nepcoHaIsHOM KOMITBIOTEPE 3aIlyCTHTh IIpOorpaMMHBI KoMITiieke «DeltaProfin
(ITyck - IIporpammel - JlJabopaTopHslit komrieke - DeltaProfi). OTKprITE 1a0opaToOpHYIO padoTy
KoMaHIOH «PadoTsl - PeleliHad 3amura M aBTOoMaTHKa - Padora Nel0 ABP ceximmioHHOrO
BBIKITFOUATE TS .

NOKYMEHT NOANWUCAH
SNEKTPOHHOW NOAMVCHIO secTH 3ammTel MT31, MT32 B pexum paboThl

Ceptudumkar:. 12000002A633E3D113AD425FB50002000002A6

[ KHOITKOH MBIIIH Ha IIPSAMOVYITOJIBHHKE «MT 31 »,
Bnapeneu;: lLlebGayxoea TateAHa AnekcaHapoBHa
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B IOSBHBINIEMCS JHAIIOTOBOM OKHE YCTaHOBHTH IepeKmrodYaTelh «PexiM paboThI» B ITOIOKEHHE
«CHTHAI»).

4) 3aITyCTHTE ITporpaMmy B paboTy KHOIKOM «I1yCK» HIIM KOMaHAOH I'TTaBHOI'O MEHIO
«YTpaBneHHe - [Iyck» HiH ropsyen KiIaBHIen FJ.

5) JINCTaHIIMOHHO BKIIIOYHMTE BRIKIIIOYATENh (Q1 OJHHAPHBIM IIETYKOM JIEBOH KHOIIKH
MBIIIH I10 3eJIEHOMY ITPSMOYTOIBHHKY C BCIUIBIBAIOIIEH ITOACKasKoH «Ql». IIporpamma Bcerma
OTOOpakaeT TEKYIIee COCTOSIHIE BBIKITIOUATENISI (3EJIEHBIH — OTKIIFOUEH, KPAaCHBIH — BKIIFOYEH).
AHaOrHYHBIM 00pa3oM BKIIXOUMTE BHRIKIIFOUaread Q3, Q6, Q5, Q7 m Q8. Ilpum sroM, Ha
MHEMOCXEMe 0TOOpaKaroTCcs TEKYIIHE 3HAYEHH S TOKOB BO BTOPHYHBIX OOMOTKAaX H3MEPHTEIbHBIX
TpaHC(POPMATOPOB TOKA H HAIIPSDKEHH.

6) 3aricars  3HAaUEHHE TOKAa BO  BTOPHYHOH  OOMOTKE  H3MEPHTEIIBHOI'O
TpaHcopmatopa T A3, mporopioHanbHOe TOKY Harpy3ku BBoAa Nol T a6 max.

OCTaHOBHTE ITPOrpaMMy KHOIKOH «CTOIT», KOMAaHIOH I'JTABHOIO MEHIO « YIIPaBIIEHHE -

CTOIT WIH ropsueH KiraBHInen Fo.

7) PaccunrtaTh TOK cpabaThIBaHHI 3aIlUTHI IO (POPMYTIE:
— kH .kj' 'I
C.3. 8.
k pad . max

&

KoadduimeHT HageKHOCTH NPHHATE paBHEIM k; = 1,1.

KoaduimieHT 3armycka JBHIaTelIbHOH Harpy3KH ITPHHATh paBHBEIM K. = 1,4. Koad]uimi-
€HT BO3BpaTa pejie TOKa IIPHHSATH PaBHBIM ks = (),95.

OTKPBITE THAJIOTOBOE OKHO HACTPOHMKH ITAPaMEeTPOB 3aIHUTHl JBOHHEIM IIETYKOM JIEBOMH
KHOIIKOH MBIIIIH Ha IIPSMOYIOJIbHHKE «MT31», B IIOSBHBIIEMCS IHAJIOIOBOM OKHE BBECTH
PacUYeTHRIN TOK cpabaThIBaHHS 3all[HTHEI. /[HAJIOrOBOE OKHO 3aKpPBITh. AHAJIOTHYHEIM OOpa3oM,
BBECTH TOK cpadaThIBaHM 3aTel MT32.

8) 3aITyCTHTE ITporpaMmy B paboTy KHOIKOM «I1yCK» HIIHM KOMaHIOH I'TTaBHOI'O MEHIO
«YmpasneHHe — IIyck» win ropsuen Kiapuiner FS. IlepeBect 3amutel MT31 1 MT32 B pexnm
NEHCTBHS HAa OTKIIIOUYeHHE. OTKIIFOUHTH BBIKIIFOUATENs Q5. BKIOUMTE BBRIKIIOUATEH Q2 H Q4.
Pexrm pabotel ABPCB u3MeHHTE Ha 3HaUEHHE «BKITFOUEHO).

e} IIpoeepurs aericteHe ABP IpH HCUE3HOBEHHH HAIPSKEHHS Ha IIEPBOH CEKIMHH
IITHH. /{715 3TOr0 JUCTAHIIHOHHO OTKIIFOYHTH BBOJHOH BBIKIIIOYATENL (Q3 IETYKOM JIEBOH KHOIIKH
MBIIIIH 110 H300pakKeHHIO BBIKIIIOYATENII Ha MHeMocxXeMe. ABP cpaGaTelBaeT M BKIIIOYAET
CEKI[HOHHBIH BRIKIIFOYATEIIb Q5.

AOKYMERT HQORMEAH @M paboTel. 19 5TOro, cOPOCUTH COCTOSHIE
SNEKTPOHHOM NOAMUCHIO M P ! . COp

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

[OK JIEBOH KHOIIKOH MBIIIH ITIO ITPAMOYT OJIBHHKY
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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