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1. PaGouasi nporpamma

mo «J/lucmer4yepcKoMy YIPABJIEHUIO»

s cniennanbHocT 140211 — «DnekTpocHab)KeHue»

(ouHOM, 32049HOM U COKpalIeHHOH HopM 00yUeHHs)

Kypc 4 Ounas popma 3aouHas popma Yckopennas popma
oOy4yeHus oOy4yeHus oOy4yeHus

Cemectp 8 11 4

Jlexruu (gac) 30 10 18

Jlaboparopabie paboTHI 15 6

CamocTrosTenpHas padoTa 25 54 52

KoHnTponsHas padora *aym. *aym.

3auet 8 cemectp 11 cemectp fcemecTp

BCET'O wacor 70 70 70

Pabouas mnporpamMma cocTaBiieHa Ha OCHOBaHUU [ 0cyoapcmeeHHo2o
obpazosamenvnoco  cmandapma  BIIO  no  Hanpasnenuio  no02omoexu

OUNTIOMUPOBAHHO20 cneyualucma 650900 OJIEKTPOOHEPI'ETUKA
cneyuanvnocmu 140211 — «Onexkmpocnaborcernue.

1.1. llenu u 3aqa4u AMCUMUILJIMHBI, €€ MeCTO B y4eOHOM mpoiiecce

He.]]]) npenoaaBaHusl JUCHUIVIMHBI COCTOUT B TOM, YTOOBI JaThb 6YIIYI_HI/IM
cancnuaiucraM B obnacTu QJICKTPOIHCPICTUKU TCOPECTUUCCKUC 3HAHUA B obiacTu
AUCIICTUCPCKOro VYIIPaBJICHUA W IMPUBUTH IMPAKTHYCCKHUC HABBIKKM IIPOU3BOJACTBA
OIICPATUBHBIX HepeKJIIO‘IeHI/Iﬁ U OCHOB IIHCHGT‘IGPCKOﬁ ACATCIIBHOCTH KaK B
3HepFeTI/I‘IeCKOI‘;1 CHUCTEMC B LICJIOM, TaK U B OTACJ/IIBHBIX €€ 3JICMCHTAX.

3agaun uM3yyeHHMs AMCUMILUIMHBI - OCBOCHHME CTYAEHTAMHU THUIIOBBIX CXEM
ANEKTPOYCTAHOBOK, NMCUXO(DHU3NOIOTMYECKUX OCHOB JUCIETUYEPCKON NEATEIbHOCTH,
IpaBWJI OTJA4YM  OINEPAaTHBHOM KOMAaHAbl Ha MPOMU3BOJACTBO  ONEPATUBHBIX
NEPEeKIIOYeHU, MOHATUNH 00 ONEpaTUBHBIX COCTOSHUAX OOOpYAOBaHMS, NPABHUII
COCTaBJICHHUS THUINOBBIX OJIAHKOB W MPOrpaMM MPOU3BOACTBA ONEPATHUBHBIX
MEPEKIIFOUEHUH, MIPOBEJEHNUE TNPOTUBOABAPUMHBIX TPEHUPOBOK, OPraHU3aLNH



MOATOTOBKHU U TOBBIIIEHUS KBaTU(UKAIIMKU IKCIUTyaTal[MOHHOTO MEPCOHaa CTAaHIINI
H TIOJICTAHIINM.

B pesynbraTe M3ydeHWs MUCIMIUIMHBI B COOTBETCTBUU C KBATM(DUKAITMOHHOM
XapaKTePUCTUKON BBIITYCKHUKOB, CTYJIEHTHI JIOJKHBI

3HATh. Iepeaady nHpopmaluu o padboTe MOACTAHIINK BBIIISCTOSIITUM 3BEHBSIM
W OCYIICCTBJIICHHE WX YKa3aHWH, 3HAHWE BOMIPOCOB OINEPATUBHOTO OOCTY>KWBAHUS
AIIEKTPOOOOPYIOBAHMS;, CUCTEMATHYECKU HAI30p 3a COCTOSHHUEM U PEXKUMOM
paboThl BCEro KOMIUIEKCA TIOJCTAHIIMOHHOTO M JIMHEHHOTO OOOpYJOBaHUS U
coopyXeHul; oOHapykeHue neeKkToB 000pyaOBaHUs, MOSBISIONIUXCS B Ipoliecce
DKCIUTyaTally, ¥ IPUHATHE MEP K UX YCTPAHEHUIO; 3HAHUE BOTIPOCOB ONEPATHBHOTO
oOCITy’)KUBaHHSI  DJIEKTPOOOOPYIOBaHMUS, BBITIOJIHEHUWE  TIEPEKIIOYEHUN B
pacnpeneTuTeNbHBIX YCTPONUCTBAX; MPEAYNPEkKICHUE W JIMKBUIAIUS aBapuil Ha
MOJICTAHIIHSX;

yMeTb. COCTaBISITb OJIAHKW OICPATUBHBIX MEPEKIIOUEHUN; COCTABISTH
MPOrpaMMbl  OTICPATUBHBIX  TEPEKIIOYCHHUM;  JKCIUTyaTHPOBATh  ONEpPaTHBHO-
WH()OPMAITMOHHBI KOMIUIEKC «TeleMexaHnka W CBA3b B PaCIpEeTUTEIbHBIX
ceTsax»;, paboTaTh Ha MHEMO- W KOMIIBIOTEPHBIX TpPEHa)XXepax I10 OIEePaTUBHBIM
MEPEKITIOYCHUSM; IPOBOIUTH MPOTHBOABAPHUITHBIC TPCHUPOBKH.

IlepeyeHb NTMCUMILVIMH, OCBOEHHE KOTOPBHIX HEOOXOAUMO NPH H3YyYeHHH
JAHHOM JIUCHMIUIMHBI - MartemaTuka: rpadbl, TEOpPHUs aJIrOPUTMOB, S3BIKH H
rpaMMaTHK{, aBTOMaThl, KOMOMHATOPHKA; MOJEIM CIy4ailHbIX MPOLIECCOB H
BEJIMYMH, TPOBEpPKA THUIOTE3, TMPUHLUUI  MAKCUMAJIBHOTO  MpaBAonojolus,
CTaTUCTHUYECKHE METOJbl 00pabOTKU IKCIEPUMEHTAIbHBIX AaHHbIX; MH(popMaTHKa:
oO1iasi xapakTepucTHKa MpoIecCOB cOopa, mepenadud, oOpaOOTKU U HAKOILJICHUS
uHpopMalMy,  TEXHUYECKHE U  NOPOrpaMMHBIE  CpPEICTBA  peau3aluu
MH()OPMAIIMOHHBIX  MPOLECCOB;  MOJIENIH pemieHuss  (QYHKUMOHAIBHBIX U
BBIUMCIUTEIBHBIX 3a/Ja4; KOMIbIOTepHas Trpaduka, -3JIEKTPOMEXaHUKA. THIIbI
ANEKTPUUECKUX MAIIMH W JPYruxX BJIEKTPOMEXaHWYECKHX Mpeodpa3oBaTeliei;
TpaHchOpPMATOPHI; aBTOTPAHCHOPMATOPBI; PEXKUMBI PabOThl TPaHCPOPMATOPOB;
NPUHIMI, PEXUM padOThl, KOHCTPYKIMU W XapaKTEPUCTUKU CUHXPOHHBIX H
ACUHXPOHHBIX MAIIMH U MAIIUH MOCTOSHHOTO TOKA.

1.2. Conep:xkanue TUCHUNIHHBI
1.2.1. denepanbHbI KOMIOHEHT

OpraHuzarus onepaTuBHOW PabOTh. MeTONbI MPOU3BOJACTBA OTEPATHBHBIX
MEepPEeKIIIOUeHUN B DJIEKTpoycTaHoBKax. (OobecneyeHne HaAEXKHOCTH  PpabOThI
AIIEKTPOOOOPYIOBAHHSI B CUCTEMaX dJIeKTpocHa0xeHus. [leproandeckie oCMOTpPHI U
PEMOHT 3JIEKTPOOOOPYIOBAHUS B TIOPSIKE TEKYIIEH IKCILTyaTaIlHH.

Cornacno [ocyoapcmeennomy obpazosamenviomy cmaundapmy BIIO no
HanpaeieHuro n0020MOBKU OUNIOMUPOBAHHO20 cneyuanucma 650900
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OJIEKTPOOHEPI'ETUKA  cneyuanvnocmu 140211 — «DOnexmpocuaboicernue»
OCHOBHasi 00pa3oBaTelIbHAsl MporpaMMa IOATOTOBKM WHXKEHEpA COCTOHMT U3
TUCITUIUTHH (peepabHOTO KOMITOHEHTA, JUCIUIUIMH HAITHOHAJIBHO-PETHOHAITBHOTO
(By30BCKOT0) KOMITIOHCHTa, JUCIMIUIMH 10 BBIOOPY CTYACHTa, a TakKKe
D axynbmamuHbixX OUCYUNTIUH.

JIMCIIUTUTMHBI BY30BCKOTO KOMITOHEHTa M IO BBIOOPY CTYACHTA B KaXKIOM
UKJIEe JOJDKHBI  COJEpIKATEIHHO JOTIONHATh JIMUCIWIUIMHBI, YKa3aHHBIC B
(dbeneparbHOM KOMIIOHEHTE ITUKIIA.

B kBanudukanmoHHON XapaKTEpPUCTUKE BBIMTYCKHHKA OJHON M3 3a7ad ero
npo¢eCCUOHANILHON JIEATEIIbHOCTH SIBJSICTCS IKCHILY AMAYUOHHASL 0esiMeIbHOCb.

- MoJJepKaHue U U3MEHEHHE PEeKUMOB paOOThl OOBEKTOB YHEPTETUKHU;

- BEICHHME ONEPAaTUBHOM TEXHUYECKOM JOKYMEHTALMM, CBSI3aHHOU C

JKCITyaTalueil o0opynoBaHus;
- obecrieueHne COOMIOICHUS BCEX 3aJaHHBIX MapaMeTPOB TEXHOJIOTUYECKOTO
Mpoiiecca U KauecTBa BbIpabaThIBAEMOM MPOAYKIIUH;

- MpoBeJIeHHE NPOPMIAKTUUECKUX UCTIBITAHUNA 000pY0BaHUS.

JIng  ycnmemHoro ee BEASHUS CTYAEHT JOJDKEH IIOJIYYUTh 3HAaHUA O
COBPEMEHHBIX CMOCO0ax SKCIUTyaTalluu 3JIEKTPOOOOPYTOBAHUM SJIEKTPOCTAHIIUN U
MOJACTAHIIMA U MX THUIIOBBIX CXE€MaXx; MOJYYUTh 3HAHUS, YMEHHUSI U HAaBBIKU IO
NPEAYNPEKICHUIO TOBPEKIACHUA W OTKA30B, OPraHU3alMd W  BBIITOJHEHUIO
OTNIEPATUBHBIX NEPEKITIOUYCHUMN.

1.2.2. HaumeHoBaHHE TeM, UX COJIep)KaHUE, 00BEM B JICKITMOHHBIX Yacax

B aexuuonnom xypce (30 gacoB) B 1enoCTHOH (opme 00001maroTes
MOJTydYeHHbIE paHee 3HaHHs MO OOIMM MaTEeMaTHYECKUM U €CTECTBEHHO-HAyYHBIM
aucuuiuinHaMm  (MaremaTuke, Qu3uke, WHPopMaruke), oO0IIenpodhecCuOHATBHBIM
mucuminHaM (TOD, “DnexrpoMexanuka”, “ DeKTpodHepreTuka”’) U Ha 6asze ITOro
bopMupyroTcs 3adauu  uzyuyeHus OAHHO20 Kypca. BOMPOCHI ONEPATUBHOTO
yOpaBiIeHUsI W  KOHTPOJS BCEX DIEMEHTOB CHCTEMBI  BBICOKOBOJBTHOTO
AIIEKTPOCHA0KEHHS, BOIMPOCHI MPOU3BOJCTBA OMEPATHUBHBIX TMEPEKIIOUCHUN U
J0ITyCcKa K PeMOHTHBIM pad0TaM, BOMPOCH! CBSI3aHHBIE C IMKBHUIAIIMEH aBapuid.

PaccmaTpuBaroTCcs BOMPOCH MPOBEACHHUSA TEKYIIMX OCMOTPOB M PEMOHTOB
MOACTAHIIMOHHOTO  OOOpYAOBaHHUS,  BO3AYIIHBIX M KaOENbHBIX  JIMHUH
AIIEKTPOIIepEeIau, YCTAHOBOK HAPY)KHOTO OCBEIICHHUS.

PaccmarpuBarores BOIIPOCHI 00CTyKUBaHUS ANEKTPOOOOPYI0BAHNUS
AIEKTPOOOBEKTOB.



JIEKLIIMOHHBIN KYPC — 30 wacos.

Tema 1. Bgaenenme. Ilcuxosiormyeckue O0COOEHHOCTH [JIeSIT€IBLHOCTH
ANCTIETYEPOB IHEProodbeanHenus. (2 yac.). OyHKIUU U 33a7a4d JUCTIETYEPA TIO
VIOpaBJIEHUIO B3HepromnpeanpustueM. llpuem u oLeHka HCXOAHOW HHGOOPMAIUU.
IIpuHATHE penieHnii. OMOLUMOHAIBHBIE TEPETPY3KH.

Tema 2. OnepaTuBHble NepeKJIYEHHs] KAK COCTaBHAsl 4acTh
AUCHETYEPCKOr0 M TEXHOJOIMYECKOro YIPAaBJEHUS JHeprompenpusaTueM
(3Heproo6bequHeHuem). (2 yac.). Cxema ¥ 3Tamnbl OMIEPATHBHOTO YIPABICHHUS. DTal
00paboTku M oOueHKM HuH(popmanuu. OLEHKa CUTyallMd M BbIOOp albTEpHATHUB.
Br16op nutana nerictBuii. Tan peaan3aluuy perieHus.

Tema 3. OnepaTuBHbIC NepPeKII0YeHUA: OpraHu3anus,
nocjaenoBareibHocTh W Tunmzamus. (10 wac.). OnepaTuBHbICE COCTOSHUS
o0opyaoBaHus. THUMOBBIE CXEMbl B3JEKTPUUYECKUX coeauHeHud. Opranuzanus u
MOPSIAOK IMPOU3BOJICTBA MEPEKIIOYEHNN B 3JIEKTPOyCTaHOBKax. OT/ava onepaTtuBHON
koMmaHbel (pacniopspkeHus). COCTaBICHHE OINEPATHBHBIX OJIAHKOB M IMPOrPaMM.
JlelicTBUs IepCOHAIa IIpU NPOU3BOJACTBE IepeknroueHui. llocnenoBarenbHOCTH
OCHOBHBIX OIlepaliii U JCHUCTBUU IPU OTKIIOYEHUHU U BKIIOUYEHUU DIICKTPUUYECKUX
uenei. BkiaroueHrne npoBepoUHbIX onepanuii B 0JJaHK ONEPaTUBHBIX MEPEKIIOUCHHM.
Onepaunn B cxemax P3A. IlepeximodyeHnss Ha MNOACTAHUMIX C YHPOIIEHHBIMH
cxeMamu. llepeBon nmpucoenvHEeHU ¢ OJHOM CUCTEMBI IIMH HA JIpyryro. JlencrBus
NepcoHaja MpU BbIBOJAE B PEMOHT CUCTEMbI COOpPHBIX LIMH M BBOJE MX B paboOTy
rocie pemoHTa. llepexntouenus npu BeIBOJAE B PEMOHT BBIKIIOYATEIEH U BBOJE UX B
pabory nocine peMoHTa. TUNoBble OJaHKU U TPOrPAMMBI EPEKITIOUEHUH.

Tema 4. OnepaTtuBHbIe JeHCTBUS MO NPeAyNPeKICHUI0 M JUKBUIAUMHU
aBAPUIHBIX CHTyallMii MPH NMPOW3BOACTBe mepekrovenmii. (8 vac.). [IpuunHb
aBapuil U 0TKa30B. OCHOBHbIE BHJbl OIIMOOK MPHU ONEPATUBHBIX MEPEKITIOYCHUSX.
OneHka aBapuitHOTO MOJIOKEHUS W 3aJa4d ONEPATUBHOIO mepcoHana. Pasnenenue
GyHKUMA 1O  JUKBUAAIMM  aBapuil  MEXJIy  ONEpaTUBHBIM  IEPCOHAJIOM.
CamocTosTeNnbHbIE N1EMCTBUS NEPCOHANIA IPU JIMKBUIALMU aBapUil HA MOACTAHUUAX U
[IpY JIMKBUALMUA CTAHJAPTHBIX aBAPUNHBIX CUTYaIlUH.

Tema 5. [IpornBoaBapuiiHble TPEHHPOBKH U padoTa Ha TpeHaxepax. (6
yac.). OcHOBHBbIC acrekThl O0yueHus. Pabora Ha TpeHaxepax. HasnaueHue wu
YCTPOMCTBO y4yeOHOTO TpeHaxkepa TD-2M. HasnaueHue U  YCTPONCTBO
KOMIIBIOTEpPHOr0 TpeHaxepa «Moayc». VYkasaHMs K IIPOBEICHHUIO 3aHATUN Ha
TpeHaxkepax. llopsmok mnpoBeneHus 7a0OpaTOPHBIX M Yy4EeOHBIX 3aHATUH Ha
TpeHaxxkepax. DopMyIMpOBKa ONEPATUBHBIX 3a4ad IIPU 3aHATUAX HA TPEHAXKEpax.
TunoBsle 3a7aHus IS 3aHATUN Ha TpeHaxkepax. [Ipumepsl ynpaxHeHUH npu padore
Ha TpEeHaXepax.

Tema 6. ApromMaTM3amMsi ONEPATHBHBLIX  MNePeKJIYEHHH  MNPH
JAUCTETYEPCKOM M TEXHOJOTrHYeCKOM ympamiieHuu. (2 wyac.). AJTOPUTMEI
aBTOMAaTU3UPOBAHHOIO  (OPMUPOBAHUSA  MOCIEIOBATEIBLHOCTH  ONEPATHBHBIX
nepexiroueHui. KommnerorepHas cucrema «CoBeT4uK aucrerdyepa». KomnbroTepHbie
CUCTEMBI YIIPABJICHHS JIEKTPUUECKON YaCThIO SHEPrOOOBEKTOB.



1.2.3. JJaGopaTopHble 3aHIATHUS, X COJEPKaHUE U 00BbEM B Yacax

Ha nabopamopueix 3anamuax CTYACHTBI ydaTCsl OT/AaBaTh OINEPATHUBHYIO
KOMaH/Jy Ha MPOU3BOJCTBO ONEPATUBHBIX NEPEKIIOUEHUI; COCTaBIATH OJNAHKH,
IpOrpaMMBbl M KapThl MEPEKIIOYCHHIA; TPOBOIUTH MPOTHBOABAPUITHBIE TPEHUPOBKHU;
paboTaTh Ha MHEMOTpEHa)Xkepax C MOCIEAYIOIIUM 3aKpelyIeHHEM MOJyYeHHbIX
HABBIKOB Ha KOMITBIOTEPHBIX TPEHAXKEPaX.

Ha xaxnoe naGopaTopHoe 3aHSATHE OTBOAMTCA MO 2 4Yaca M OAMH dYac Ha
npoBe/ieHne MHCTpykTaxa no Th u mpaBunam paboTsl Ha TpeHaxepax. Bcero 15
4acoB.

Tematrka nabopatopHbix 3ansatuii (15 yacos)

Kon-Bo
Ne HaumeHnoBanue tem
4acoB
1 2 3
1 [IpoBenenne uncrpykraxa no Th u npaBunam padboTel Ha 1
TpeHaxkepax
5 Pabora onepaTuBHO-MH(POPMAITMOHHOTO KOMILIEKCA 5
' «TenemexaHuKa U CBA3b B PACIPEICIUTENbHBIX CETIX»
CocraBienue 0J1aHKOB MEPEKIIOUECHHM
BbIBOJI B peMOHT Bhikitovarens KJIDIT 10kB;
3 | BPIBOJL B PEMOHT OJIHOM M3 CIIapeHHBIX KaOeIbHBIX JIMHUM; 5
" | BeiBO B peMoHT LIICB,;
BBIBOJI B PEMOHT OJIHOTO U3 TpaHC(HOPMATOPOB Ha MOJCTAHIUH,
BBIBOJI CUCTEMBI IIMH U3 pPa0OThI B PEMOHT,
[IEpeBOJI IIPUCOECAUHEHUN C OJHOM CUCTEMBI IIUH HA APYTYHO MPU
orcyrctuu LIICB,;
BbIBOJ] B peMOHT JuHuu 110 kB;
BBOJI B paboTy TpexoOMOTOYHOTO TpaHcpopmaTopa TOCIHE
pPEMOHTA.
BBIBOJI B PEMOHT BBIKJIIOYATEINS C COXPaHEHHEM JIMHUU B padoTe.
BBIBOJI B PEMOHT UIMHHOrO pasbeauHuTenss B PY ¢ naByms
CUCTEMaMU LIUH.
BBIBOJI B PEMOHT BBIKJIOUaTedsl JWHUKM Oe€3 TnepepbiBa B
AIEKTPOCHA0KEHUHU IPU HAJTMYUHU 00XOJHOM CUCTEMBI LIUH U JIP.
4. Otnada onepaTuBHON KOMAaH/bI 2
JlelicTBUA niepcoHasa IpyU aBTOMATUYECKOM OTKIIFOYEHUU >
000pyTI0BaHUS
6 [lepexntouenus B pacupenenurenbubix ceTsax 10 kB B 5
' IIOCJIEaBApUMHBIX pexxknmax — tpeHaxep TPOC
1. [lepexntouenus B cetsax 35-220 kB - tpenaxep TO-2M 2
8. IlepexiiroueHUsl HA KOMIIBIOTEPHOM TpeHaxepe «Moayc» 2




1.2.4. CamocTosiTenbHass paboTa CTyICHTOB

CamocTtosiTennpbHass paboTa CTYyJACHTOB BKIHOYAeT B ceOs H3ydeHUE
JEKLIMOHHOTO MaTepuajia U JOMOJHUTENbHOW JUTEPATYpbl MO AMCLMIUIMHE MpU
MOJATOTOBKE K JAOOPATOPHBIM 3aHSATHUSM.

KoHTponb creneHu ycBOS€MOCTH MaTepuaia OCYLIECTBISETCS C MOMOUIBIO
BOIIPOCOB ISl CAMOIIPOBEPKH, TECTOB, pedhepaToB.

Taxxe Ha KaXI0M JEKLUHUU MPEIYCMOTPEH S MUHYTHBIM ONMpPOC CTYIEHTOB IO
panee (M CaMOCTOSTEIIbHO) U3YUYCHHOMY MaTepUaly.

O6beM U (OpPMBI KOHTPOJISI CAMOCTOSITETLHON paOOTHl OTIMYAKOTCS JJIst
CTY/ICHTOB JHEBHOW W 3a04HOH (B TOM 4HCIIEe COKpaileHHOH) (opM OOy4eHUs |
MpUBEAECHBI B COOTBETCTBEHHO B 1.4 1 [Ipunoxenun 1.

Tewmbl 17151 pedepartos.

1. OOume BoOmpochl YyHOpaBiA€HUS U BEAEHUS PEKUMOB pabOThl B
HYHEPrOCUCTEMBI.

2. OpraHuzanuoHHas CTPYKTypa JUCIIETYEPCKOTO YIPABJICHUS
SHEPTrOCUCTEMOMU.

3. CBs3p MeXIy aJIMUHUCTPATUBHO-XO3SCTBEHHBIM U  OINEpPATUBHBIM
YIPaBICHUEM.

4. OyHKIUU U 33244 TUCTIETYEPCKOM CIIyKObI U CTPYKTYpa €€ MOCTPOCHHUS.

5. OcHoBHbIE TPEOOBAHUS K PEKUMY IHEPTOCUCTEMBI.

6. IlpornosupoBaHue rpauKOB Harpy3Ku IHEPrOCUCTEMBI.

7. VHdpopMauHOHHOE W METOJMYECKOE OOecleueHHUe OINEepaTUBHBIX 3a1ay
BEJICHUS PEKUMA IHEPTrOCUCTEMBI.

8. PazpaboTka onepaTMBHOM CXeMbl IHEPrOCUCTEMbI HA OCHOBE XapaKTEPHBIX
rpauKOB HArpy3KHu.

9. VmpaBneHue HOpPMalbHBIM pEXUMOM Uil oOOecrneueHus HaAeKHOCTH
HYHEPrOCUCTEMBI.

10. BoiBog 000py0BaHUSl B PEMOHT U KOHTPOJIb 38 €T0 PEMOHTOM.

11. OcHoBHBIE BU/IbI OITMOOK MPU OMEPATUBHBIX MEPEKITIOUCHUSX.

12. OcHOBHBIE Mepbl M0 NPENOTBPAIICHUIO CUCTEMHBIX aBapHil, MOPSAJOK HUX
JIMKBHJIALIUH.

13. OGcnykuBaHHE SHEPTOCUCTEM NMPOTUBOABAPUMHON aBTOMATUKOM.

14. Opranuszauus sKcrtyaTauu Bo3aymHbix JIOII.

15. Opranu3zanus 3KcrityaTaluu KaOeabHbIX JIMHHUHI 3JIeKTponepeiay.

16. Bunbl peMOHTHBIX pa0OT M YCJIOBHSI MX NMPOU3BOJACTBA B 3IEKTPUUECKUX
CEeTSX Pa3IMYHOr0 Ha3HAYECHHUS.

17. [lefictBus nmepcoHasia MNpU JUKBUAALMM CTAHAAPTHBIX aBAPUMHBIX
CUTYaLUM.

18. KomnbroTepHble  CUCTEMBbl  YOPABICHHUS  DJIEKTPUUECKOW  YaCThIO
YHEProOOBHEKTOB.

19. Cxema u 3Tanbl ONEepaTUBHOTO YIPABICHUS.

20. TIpoTBOaBapuiiHble TPEHUPOBKHU U padOTa Ha TPEHaXKepax.
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1.2.5. TlepeueHb 1 TEMBI IPOMEKYTOUHBIX (POPM KOHTPOJISE 3SHAHUH

B nmpouecce uzydeHus AUCLMIUIMHBI HIPELYCMOTPEHBI CIEAYIOLIME BUIbI
IIPOMEKYTOYHOI'O KOHTPOJISA 3HAHUM CTYJAEHTOB!

- S MUHYTHBIN OMPOC CTYACHTOB Ha KAXKJIOW JICKIINH,

- BbIIOJIHEHHE 4 KOHTPOJBHBIX pabOT MO TeMaM, pPAaCCMOTPEHHBIM Ha
MIPAKTUYECKUX 3AHATUSAX;

- MpoBeAeHHUE 2 KOJUIOKBUYMOB MO JIEKLIMOHHOMY MaTepuainy;

- CTYHEHTBHI, HE IIOCEUIAIOIIUE JIEKIMOHHbIE W IPAKTUYECKUE 3aHATHUS,
MPEACTaBIAIOT pedeparhl MO MPOIMYIIEHHBIM TEMaM.

K npomexxyTouHbIM (hopMam KOHTPOJISI 3HAHUM OTHOCSTCSL:

- OJIMU-OINpoC Ha JEKUUSIX MO0 NPONUJEHHOMY MaTepuaty;

- KOHTpPOJIbHBIE PabOTHI;

- BBINOJIHEHHUE pedepaToB ¢ MOCIEAYIOMIEH UX 3alUTOH;

- KOMIUIEKCHBIE 3aJlaHusd Mo pa3paboTke OjaHKa, HporpaMMbl M KapThbl
OIEpPaTUBHBIX NEPEKIIOYCHUN.

1.2.6. Bonpockl k 3a4eTy

QyHKIMU U 331444 JUCIIETYEPA [0 YIIPABICHUIO SHEPTOIIPEANIPUITUEM.
CxeMa u 3Tansl ONEpaTUBHOIO YIIPABIICHMUS.
OnepaTuBHBIE COCTOSIHUS 000PYOBaHUS.
THUIoBbIE CXEMBI JIEKTPUYECKUX COCTUHECHUM.
Opranmzanyss HW  HOPSAOK  TNPOU3BOJACTBA  MEPEKIIOUYECHUM B
JJIEKTPOYCTAHOBKAX.

6. Otnava ornepaTuBHOM KOMaH bl (PACIIOPSHKCHUS).

7. CocTaBiieHHE ONIEPATUBHBIX OJIAHKOB U MPOTPAMM.

8. lelicTBus nepcoHaa npyu NpPOU3BOACTBE NEPEKIFOYCHUM.

9. IlocimenoBaTenbHOCT OCHOBHBIX OIEpAlMK U JEHUCTBUM NPU OTKIIOYECHUU
Y BKJIFOYEHUH DJIEKTPUYECKUX LIECTIEH.

10. BxiroyeHne  OpOBEpPOYHBIX  omepanMii B OJaHK  ONEpPaTUBHBIX
MEPEKIIFOYCHUN.

11. Onepauuu B cxeMax pejaeiHOMN 3aIlIUThl 1 aBTOMATUKH.

12. TlepexnroueHus Ha NOACTAHLUAX BBIIIOJHEHHBIX 10 YIIPOILLIEHHBIM CXEMaM.

13. IlepeBoa mpUCOEAMHEHUN C OJJHOW CUCTEMBI LIWH Ha JPYTYIO.

14. [leiicTBUs TepcoHana MpU BBIBOAE B PEMOHT CUCTEMBbI COOPHBIX LIHUH H
BBOJIE€ UX B pabOTy MOCJIE PEMOHTA.

15. IlepexnroueHuss mpu BBIBOJE B PEMOHT BBIKIIOYATEIEH U BBOJAE HX B
paboTy mocje peMoHTa.

16. TunoBble OJAHKU U MPOTrPaMMBbI MEPEKIIOUECHHM.

17. IlpuuuHBI aBapul U OTKA30B.

18. OCHOBHbIE BU/Ibl OLTMOOK MPU OMEPATUBHBIX MEPEKIIOUCHUSX.

19. OueHka aBapuiHOIO MOJOKEHUS U 3aJa4M OIIEPaTUBHOTO MEpCOHANA.

a s wbdhPE
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20. Paznenenne (QyHKUMA MO JUKBUAALMU aBapud MEXKIYy OINEpaTUBHBIM
IIEPCOHAJIOM.

21. CamMOCTOSITENBHBIE NEUCTBUSA IEPCOHANIA IPU JUKBUIAALMHA aBapuil Ha
MOACTaHIUSAX.

22. [lelictBus nepcoHana MNpPU JUMKBUJALMUA CTAaHIAPTHBIX aBAPUMHBIX
CUTYyalUM.

23. PaboTta Ha TpeHaxepax.

24. @opMyJIMpPOBKA ONEPATUBHBIX 3a7a4 IIPU 3aHATUAX HA TPEHAKEPax.

25. Tunosele 3a0aHUs AJ1s 3aHATUN HA TPEHAXKEpax.

26. KommnbrotepHas cucteMa «COBETYUK TUCTIETUEPA.

27. KOMIOBIOTEpHBIE ~ CUCTEMBI  YIPABICHHUS  JJEKTPUYECKOM  YacCThIO
YHEPrOOOBEKTOB.

28. Henonaaku B pabote TpaHCHOPMATOPOB, UX YCTPAHEHHUS.

29. JleiictBust ~ mepcoHana  Opu  cpaOaThblBaHUM  Ta30BOM  3allUTHI
Tpanchopmaropa.

30. Ilepuoguueckue ocMOTphI TpaHC(HOPMATOPOB.

31. YcioBus BKIOYEHHUS TPaHCPOPMATOPOB Ha MapaieJbHYyI0 padoTy.

32. TexHuKa Oolepanui C BBIKJIIFOYATEIIAMMU.

33. TpeboBaHus, mpeAbsSBIsEMble K pa3beIUHUTENSIM C TOYKH 3pPEHUS
ONEPAaTUBHOIO 0OCITYKHBaHUS.

34. OCMOTpBI pa3beIUHUTENECH, OTIACIUTENEH, KOPOTKO3aAMBIKATEIEH.

35. TexHuka onepanuii C pa3beIUHATEIAMHA U OTACITUTENIMH.

36. OcMOTpHBI U 00CITYKMBaHUE KOMIUIEKTHBIX PACHPEIEIUTENbHBIX YCTPOICTB
KPVY u KPYH.

37. Ilokaszarenu, XapakTEPU3YIOIINE UCITPABHOE COCTOSIHUE KOHTAKTOB.

38. 3mepenue TeMiiepatypbl 1 KOHTPOJIb HArpeBa KOHTAKTHBIX COEIMHEHU.

39. OO6cnyXxUBaHUE U PEMOHT ONEPATUBHON OJIOKMPOBKH.

40. JleiicTBUS OonepaTUBHOIO MEepCOHalIa MpHU cpadaThiBaHUU yCTpoilcTB P3A.

41. TlocienoBaTenbHOCTh JEUCTBUM IMPU MCUYE3HOBEHUM HANPSDKEHUS Ha
muHax [1C.
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1.3. YueOHO-MeTOANYECKHE MATEPUAJIBI TT0 TUCHUILIAHE
1.3.1. [lepeuenb o0s3aTeNbHONM (OCHOBHOM) JINTEPATYPHI

1. Mscoenos HO.B. OmnepaTuBHble NEPEKIIOYEHHUS MNPU JUCHETYEPCKOM H
TEXHOJIOTUYECKOM YIpaBieHuu. Yu.nocobue. brarosemenck: AMypckuil roc. yH-T.
2002.

2. PJI 153-34.0-20.505-2001. TumoBas MHCTPYKLUHSI MO MEPEKIIOYEHUSM B
ANEKTpOoycTaHOBKax  Poccuiickoe  akiMoHepHOE  OOLIECTBO  JHEPreTUKH U
anexrpupukanuu “ESIC POCCUN", M., 2001.

3. upens A.A. OnepaTuBHbIE NEPEKIIOUEHUS KaK Tall CTAHJAPTHOIO IUKJIa
OMEepaTUBHOIO ympapieHUs. OCHOBHbIE ONpEEICHUS W CTaHJAPTHBIE TEPMUHBI.
Vu4e6. mocobue. Y.1. Mza. CIIO. sHepr. WH-Ta TNOBBILIEHUS KBAIU(PUKALUU
PYKOBOJAIIKUX paOOTHUKOB U crieuainucToB MunronsHepro, 1995.

4. ®unaroB A.A. OGCayXUBaHHUE AIEKTPUUECKUX MOJICTAHLIUN ONEepaTUBHBIM
nepcoHanoMm. M.: Dueproaromusaar, 1990.

1.3.2. IlepeueHb qOMOTHUTEIBHOM TUTEPATYPHI.

1. P 34-20.561-92. TunoBasgs HHCTPYKUMSA 10 MPEJOTBPALICHUIO U
JYMKBUJIAIIMUA aBapuil B ajeKkTpuueckord yactu sHeprocucteM. M.: CIIO OPI'POC,
1992.

2. TD-2M. Meton. yka3zaHusi 1O NPUMEHEHHIO TpPEHaXKepa B Mpoliecce
oOy4eHHMsI, UHCTPYKIUS N0 MOJIb30BaHUI0. ONBITHBIN 3aBOJI CPEACTB aBTOMAaTH3aLUU
u npudopos O3AIl Mocanepro. M., 1988.

3. Amemun C.B., bepeskun A.A., I'ypseB /I.E., 3aiiueB B.A. PykoBoactBo
MoJib30BaTeNid mnporpaMMmbl “ TpeHaxep 1O ONEpPaTUBHBIM MEPEKIIOUECHUAM IS
NepcoHala YHEPreTHIecKux 00beKkToB - Monyc”. M., 1998.

4. Coseruuk mucnerdepa. Muctpykius nmo Tpensnepro / M.S. Kyno, A.B.
Manemnues, b.P. Mopo3zosuy, B.A. Cymumon, .MU. Yamcos. M.: HIIL
«[Ipuopurer», 1999-2000.

5. Texuuueckas  noxkymentauuu  ¢upmbl  “ABb  Pene-UYebGokcapbl
(ABromatm3arus)” . Yebokcapsr, 1999-2002.

1.3.3. [lepeueHb METOIMYECKUX W HATJISIAHBIX MaTEPHAIOB, HCTIOJIB3YEMBIX B
y4eOHOM Tpoliecce

Memoouueckue nocoous

1. MscoenoB [O.B. OmnepartuBHple NEPEKIIOYEHUS MPU JUCHETYEPCKOM U

TE€XHOJIOTUYECKOM YIpaBJieHUH. Yu.nmocodoue. bnarosemenck: AMypckuil roc. yH-
1. 2002.
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©OoNO

Pl 153-34.0-20.505-2001. TumoBasgs HHCTPYKUHSI MO TMEPEKIIOUYECHUSIM B
ANEKTpoycTaHOBKax Poccuiickoe akiuMoHepHOE OOLIECTBO HSHEPreTUKH U
anextpupukanuu “ESC POCCUN", M., 2001.

T3-2M. Mertoa. yka3zaHus MO NMPUMEHEHHUIO TpEeHa)xkepa B Ipolecce oOydeHwus,
MHCTPYKLMS MO TMOJb30BaHUIO. ONBITHBIA 3aBOJA CPEICTB aBTOMATU3allMUd U
npubdopos O3AIl Mocanepro. M., 1988.

Amemnn C.B., bepeskun A.A., I'ypseB JI.E., 3aiineB B.A. PykoBoacrtBo
M0JIb30BaTelNd MporpaMMbl “ TpeHaxkep MO ONEpaTUBHBIM MEPEKIIOUEHUAM JUJIS
NepcoHala YHEPreTHYecKux 00beKkToB - Monyc”. M., 1998.

10.B. Msacoenos, H.B. CaBuna, A.I'. PoraueBa. [IpoekTpoBaHue 3JI€KTPUIECKON
YacTH AJIEKTPOCTAHUMUA U MOoACTaHIMU. Yu.nocobue. biarosemenck: AMypcKkuil
roc. yH-T. 2002.

Haznaonwie nocoousn

[IpezenTanuu, ciuaiapl, y4eOHBIM (UIBM 1O TPOU3BOJACTBY OINEPATUBHBIX
nepexioueHuit. OAO «ABB» - 2 koMImakT 1ucka.

CxeMbl, TaOIHIIBI, PUCYHKH TI0]T MEAUAKOMILICKC;

JlazepHble MIEHKH K MPOEKTOCKOMY IO OINEPAaTUBHBIM MEpeKIoueHusM - 18
HITYK.

[limakaTel IO CTAaHAAPTHBIM 3a/1a4aM ONEPATUBHBIX NEPEKIFOYEHUM.

KommnekT WHAMBUAYAIBHBIX 3aJaHUM HAa MPOU3BOACTBO  ONEPATHUBHBIX
MEPEKIIFOYCHUN.

TpeHaxep ropoACKON pacupeaeIUTEIBHON IIEKTPUIECKON CETH.

TpeHaxep aucnerdyepa SHEProCUCTEMBI.

KommnerorepHbiii TpeHaxep «Moyc».

JlaGopaTopHblii - onepaTuBHO-UH(POPMAIMOHHBIN KoMIUIeKCe «TenemexaHuka U
CBSI3b B PACIPEACIUTEIIbHBIX CETAX.

Ilpozpammer ona IIIBM
[IpoMblIlIIIEHHBI KOMITBIOTEPHBIN “ TpeHakep Mo onepaTUBHBIM MEPEKITIOUYEHUSIM

JUTSl IEpCOHAaJIa PHEPTreTUYECKUX 00BEKTOB - Mosyc”.
KomnbrotepHslii TpeHaxkep Tpensnepro «CoBeTUHK JUCTIETUEPaA.
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1.4. YueoHo-MeToan4YecKasi (TEXHOJOrHYeCKasi) KapTa AUCHHILIMHbI

Homep|Homep Bormpocsl, 3ausitus (HOMepa) Hcnonb3yembie CamocrosiTenbHas Dopmbl
HEJIe/H | TEMBbI n3ydyaemble HarJjsiA. 1 METOA. padoTa CTyEeHTOB KOHTPOJIS
Ha JICKI[H IpaKTHY. | 1abopar. ocooust COZIEPXK. 4acel
(cemun.)
1 2 3 4 5 6 7 8 9
1 1 |DyHxuuu ¥ 3aJa4d JuUcrerdepa mo 1 Hupens S.A. OnepatuBHble OyHKUUU U
YIPaBIEHUIO MEPEKIIFOUEHUS KaK 3Tall CTaHJapTHOTO 3a7a4n
sHepronpennpustuem. Ipuem n LUKJIa ONIEPATUBHOIO YIpPaBJIEHUs. | JUCHETYEpa 1o
GJIHI-0TTPOC
OLICHKA HCXOAHOM MH(pOPMAIHH. OCHOBHBIE OINpEETIEHHS YIPaBIEHHUIO
IpuHsTHE peIIeHHH. CTaHJIapTHbIE TEPMUHBI. SHEpronpes-
OMOLMOHAIILHBIE NTEPErPY3KH IPHATHEM
2 2 |(Cxema H OJTambl OHEPaTHBHOIO) Hupens S.A. OnepatuBHble Cxema u 3Tamsl 2
[ympaBneHus. ODTam 00pabOTKH ¥ MEPEKIIFOUEHUS KaK 3Tall CTaHJAPTHOI0| ONEpPaTUBHOTO
onenkn  uHpopManuu. OueHka LUKJIA ONIEPaTUBHOTO YIIPaBIICHUSI. YIpaBiIeHHs
GIIHI-0ITPOC
cHTyaluu u BBIOOp aJIbTEPHATUB. OCHOBHBIE OIpEETIEHHS K
Brioop mmaHa JelcTBHH. Otam CTaHJ|APTHBIE TEPMHHBI.
peasn3aluy peIeHus.
3 3 OrnepaTHBHBIE COCTOSHHS 2 10.B. Msicoenos, H.B. Cauna, A.I'. | TunoBsie cxembl 3
obopynoBaHus. THIOBBIE CXEMEI Porauesa. ITpoexktrpoBanue AEKTPUYECKUX
. . . . GJIHI-0TTPOC
AEKTPUYECKUX COSUHEHUH IEKTPUYECKON YaCTH AIIEKTPOCTAHLIUH|  COeMHEHM
U MOJCTaHLUH
4 3 Opranu3anus 1 HopsIoK Msicoeno 10.B. OnepatuBHbie . Otnaua 3
MIPOU3BOJICTBA NEPEKIIIOUEHUIT B MEPEKITFOUEHUS IIPU JUCIETYEPCKOM U | ONEpaTUBHON
3JIeKTpoycTaHoBKaX. OTaaua TEXHOJIOTMYECKOM YIPABICHUH KOMaH/Ibl
OIepaTUBHOW KOMaH]IbI (pacriopsixenmusi). KOHTpOJIbHAs
(pactiopsixenust). CoctaBienne CocraBieHne pabota
OIEPATUBHEIX OJaHKOB H OIepaTUBHBIX
nporpamm. JleficTBus nepconana OIIaHKOB U
IIPU MIPOU3BOJICTBE MEPEKIIIOU EHUI porpaMm
5 3 IocnenoBaTeIbHOCTh OCHOBHBIX 3 PJ1 153-34.0-20.505-2001. Tumnoas | [locnenoBatens- | 4
onepauuit u felcTBuit mpu MHCTPYKLUS MO NMEPEKITIOYEHUSM B | HOCTh OCHOBHBIX
OTKJIFOYEHUH M BKIIOUEHHU UIEKTPOYCTAHOBKAX onepauuit u
AEKTPUYECKUX LEMEH. JeiicTBuil mpu
GJIHI-0ITPOC
Bxintouenue npoBepodHbIX OTKJIIOYEHUH U
omepanuii B 6J1aHK OIepaTHBHEIX BKIIIOUCHHU
MePEKITFOUEHUH AEKTPUIECKUX
nenen
6 3 Ornepallii B CXeMax peneiHoi PJ1 153-34.0-20.505-2001. Tumnosas | IlepeximroueHuns 3
3aIIUThl ¥ aBTOMATHKU. MHCTPYKLUS MO NEPEKTIOYEHHUAM B | Ha MOJCTaHLUAX
INepexroueHus Ha NOACTAHIUAX UIEKTPOYCTAHOBKAX BBINIOJIHEHHBIX 110 6mmI-omnpoc
BBITIOJHEHHBIX O YHPOIICHHBIM YIPOILEHHBIM
cxemam. cxeMam
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1 3 6 7 9
7 IlepeBon npucoenHeHNH ¢ OTHOM PJ1 153-34.0-20.505-2001. TumnoBast |TuroBbie GiIaHKH
CHCTEMBI ILIMH HA JPYTYIO. HMHCTPYKLUS 110 NEPEKJIIOYESHHUSIM B M TIPOT PaMMBI
JlelicTBUS MepcoHaa MpH BbIBOE UIEKTPOYCTAHOBKAX MePEKITFOUEHUH
B PEMOHT CHCTEMBI COOPHBIX IIMH 3atmra
1 BBOJIE UX B paboTy mocie MHHBHILY-
aJbHBIX
pemoHTa. [lepexirouenus npu
. JIOMaIIHUX
BBIBOJIE B PEMOHT BBIKJIFOUATENIEH U o
3a7jaHui
BBOJIC X B pa0OTy MOCIIE PEMOHTA.
TurmoBble GJIaHKK M TPOrPaMMbl
TepeKIIOYeHUN
8 IIpuunHbI aBapuii 1 OTKA30B. PJ1 34-20.561-92.Tunosas uHcTpyKuusi| OCHOBHBIC BHIBI
OCHOBHBIE BHJIBI OIIHOOK IPH 10 NMPEAOTBPALIEHHIO U JIMKBUAALUH OIIOOK PH Gmr-onpoc
OIEPaTUBHBIX MEPEKITIOUEHUSX. aBapuii B AEKTPUUECKON YacTu OIepaTUBHBIX
JHEPrOCUCTEM TIePEKIIFOUSHHSX
9 OreHka aBapuitHOTO MOJIOKEHUS U OuratoB A.A. O6cinyKHUBaHHE Paznenenne
3a7]a4y ONIEPATHBHOTO NEPCOHAIA. AEKTPUYECKUX MOJCTAaHLUH dyHKIMH 1O
Pa3znenenne GpyHKIH 110 OIepaTUBHBIM IIEPCOHAIIOM JIMKBHIALUH KOHTPOJIbHAsI
JIMKBUJALNY aBapHH MeX Ty aBapuii MeXIY pabora
OIepaTUBHBIM IIEPCOHAJIOM. OIepaTUBHBIM
NIEPCOHATIOM
10 CamMocrosTeNIbHbIe 1eHCTBHS OuratoB A.A. O6cinyKHUBaHHE CaMOCTOSI TEIIbHBI
NepcoHana Mpu JIMKBUJALUK AEKTPUYECKUX MO CTAaHLIUH e neicTBus
aBapuii Ha MOJCTaHLUIX. OIepaTUBHBIM IIEPCOHAIIOM NepcoHana rnpu
GIIHI-0TTPOC
JIMKBHIALUH
aBapuii Ha
MOACTAHIHAX
11 . JleficTBus nepcoHana npu OuratoB A.A. O6ciyKHUBaHHE JleficTBust
JIMKBUIALIUHU CTAHIAPTHBIX EKTPUYECKUX MO CTAaHLIUH NepcoHana rnpu
aBapUHHBIX CUTyalui OIepaTUBHBIM IIEPCOHAIIOM JIMKBUJALUH 6mmI-omnpoc
CTaHJApPTHBIX
aBapUIHBIX
CUTyalui
12 OCHOBHBIE aCHEKTHI 00yUCHHS. TD5-2M. Meropn. yka3aHus o Ha3snauenue n
PaGoTa Ha TpeHaxepax. MIPUMEHEHUIO TPEHaXKepa B Ipoliecce YCTpOHCTBO
Ha3snadenue u ycrpoiictso 00y4eHH s, THCTPYKIIHS 10 yaeGHOro
yuebHOro TpeHaxepa TD-2M. MOJIb30BAHHUIO. TpeHaxepa TD-
Ha3snauenue u ycrpoiictso Amemun C.B., bepe3kun A.A., I'ypbes M 6um-ompoc
KOMIIBIOTEPHOT'0 TPEHAKEPA J1.E., 3aiineB B.A. PykoBoacTtBo
«Mopnyc». YkazaHus K TI0JIb30BaTENs TpOorpaMMel “ TpeHaxep
MIPOBE/ICHUIO 3aHATHI Ha T10 OTI€PATHUBHBIM IEePEKIIIOUESHUSM IS
TpeHaxepax [epcoHana YHEPreTHIECKHX 00BEKTOB -
Monyc”
13 Iopsnox nmposeneHus TD5-2M. Meropn. ykazaHus o DopmynupoBka
[1aGopaTOpPHBIX ¥ yIEOHBIX 3aHATHI] MIPUMEHEHUIO TPEHaXKepa B IPOLECCEe | ONepaTUBHBIX
Ha TpeHaxepax. PopmynupoBka 00y4eHH s, THCTPYKIHS 110 3a7a4 npu
OINepaTUBHBIX 337124 PH 3aHATUIX M0JIb30BaHHIO. 3aHATUAX Ha
Ha TpEeHa)xepax Awmemun C.B., bepeskun A.A., 'yppeB | TpeHaxepax 3ammra
J1.E., 3aiineB B.A. PykoBoacTBo pedeparos
II0JIb30BaTEI TporpaMMel “ TpeHaxep
10 OTI€PATHUBHBIM IEePEKIIIOUESHUSM IS
[epcoHana YHEPreTHIECKHX 00BEKTOB -
Monyc”
14 Tunossle 3aaHus IS 3aHATHH Ha T3-2M. Meron. yka3aHusi o TunoBsie 3aaHus
TpeHaxepax. [Ipumepst MIPUMEHEHUIO TPEHaXKepa B Ipoliecce | JUls 3aHATUI Ha
yIpakHeHuit npu pabote Ha 00y4eHH s, THCTPYKIIHS 10 TpeHaxepax sammTa
TpeHaxepax M0JIb30BaHHIO.
HHIUBHUY-
Awmemnn C.B., Bepeskun A.A., I'ypseB
J1.E., 3aiineB B.A. PykoBoacTtBo AITBHPBIX
« JIOMALIHUX
oJIb30BaTeNs IporpaMmsl “ Tpenaxep N
T10 OTI€PATHUBHBIM IEePEKIIIOUESHUSM IS SanaHmH
[IepcoHana YHEPreTHIECKHX 00BEKTOB -
Monyc”
15 AJNTOpUTMBI Coserunk aucnerdepa. Mactpykius | KomnbroTepHble KOMIIIEKCHOE
aBTOMaTH3HPOBAHHOIO o Tpensuepro / M.S1. Kyno, A.B. CHUCTEMBI 3aJlaHre
topmupoBaHUs Massimes, b.P. Mopo3osuy, B.A. yIpaBJIeHHs
T10CJIEJ0BATENLHOCTH Cymumos, 10.1. Yamicos EKTPUIECKOM
OIepaTUBHBIX MEPEKIIIOUEHUI. YacTbIO
KoMmnbrorepHas cucrema 9HEPro0OHEKTOB

«CoBET4HK JUCIeTIEpa».
KoMInbloTepHbIE CHCTEMBI
YIpaBJIEHHs IEKTPUIECKOM

JacTbIO BHepFOOGBeKTOB
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[Mpunoxenue 1. 3aganust Ajiss CaMOCTOSITEILHOM paOOThI CTY/IEHTOB.

B mporecce n3yueHnss TUCHUIUIMHBI (TIOCIIE KaXIIOTO JIAOOPATOPHOTO 3aHSTHS) CTYACHTHI
MOCJIEZI0BATEIbHO pa3pabaThIBAIOT MPEIOKEHHbBIE MPENoJaBaTesIeM BONPOCHl K CA0CTOATENIBLHOM
paboTe ¥ 3amMIAIOT UX COMJIACHO TrpaduKy, YKa3aHHOMY B y4eOHO-METOJUUYECKOM
(TexHONIOTHYECKOM) KapTe MAUCHMIUIMHBL. Ha mocieqHeM 1a0OpaTOPHOM 3aHSATHH CTY/ACHTHI
3alIUIIAIOT KOMIUIEKCHOE 3a/laHie LIETMKOM, C €r0 aHaJM30M M OLEHKOW MPUHSATHIX MHKEHEPHBIX
pELICHUN.

B xauectBe mpumepa moapoOHO mpuBeneHBl 9 3alaHU I CaMOCTOSITENFHONH paboTHI,
ocTalbHBIE JaHbl B yueOHOM mocobum MsicoenoBa HO.B. OmnepaTtuBHBIE NEpEeKIIOYECHUS TPU
JHMCTIETYEPCKOM U TEXHOJIOTUYECKOM YIpaBiieHuu. biarosemenck: Amypcekuii roc. yH-T. 2002.

Onepamuenvie 3a0auu 011 muemompenasicepa <ITpennepzo»
3AJJAYA 1 BeiBecTH B peMOHT OJTHY M3 IBYX pabOYHMX CUCTEM IIUH U 3a3€MIIUTD C IBYX CTOPOH Pa3beJANHUTEND
TH aTo0l1 cucTemsl MuH.

Hcxoonas cxema - cm. puc. 1. OPY-220 kB TIC «llenrpanpnas-TpeHsHepro» ¢ 1symsi pabourMu U OJHONH OOXOAHON
cucremamu miuH. [IICB u OB coBMelieHb! (BapHaHT 0e3 mepeMbIYKH MEXIy 00XO0AHOH U paboueii cuctemamu miuH). Ha
| cur. AT3, ATL, JI-201; na Il c.ur. AT4, AT2. IIOB Bxitouen. Mmeercst ATIB Ha o0enx cucremax mmH, YPOB, 3111
¢ (PMKCHPOBAaHHBIM pacIpe/ieJIeHHeM NpucoenuHeHuH. [IpenycMoTpeH aBToMaTHYECK i MepeBo eneld HarpshKeHUs
3alIUT NP MEepeBOjie MPUCOCANHEHUH Ha APYrHe MIUHBL. Bce pa3beAnHUTENH ¢ OMHUM (PY4YHBIM) MIPUBOIOM Ha TPH
¢a3bl. B3auMHoe pacrionoxeHre npucoenuHeHui coorBeTcTByeT cxeme OPY. Harpyska nprucoenHeHmid, B TOM 4ucie
IIOB, ot 600 mo 1000 A Ha ka)x1I0M, Harpy3Ka COOPHBIX IIMH Ha OTAENBHBIX ydacTkax n0 2000 A. OOX0mHbIC ITUHEI
0e3 HarpspKeHUsl.

3aoanue. CocraBuTh OJIaHK MEPEKITIOUEHHH C LIENBIO TIEPEBECTU NpHcoearHeHns Ha || c.u1., cHATh HanpspkeHue ¢ | c.o.
M 3a3eMITUTH C IBYX CTOpoH pasbemunurens TH | c.ur. (PTHL).
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Puc. 1. Cxema k 3amauam 1 u 2

3AJTAYA 2. 3aMeHa BEIKITIOYATENS MPUCOCTUHCHUS OOXOJHBIM BBIKIIOYATEIEM B CXEME C COBMECIICHHBIM
00XOIHBIM U IIMHOCOCMHUTEIIEHBIM BBIKITFOUATEIICM.

Hcxoonas cxema - cm. puc.l. OPY-220 xB TIC «llenrpanbHas-TpeHsHepro» c nByMs pabOYMMH M OOXOIHOU
CHCTEMaMH{ IIHH TPH COBMEIIEHHOM OOXOIHOM MU IIHHOCOEAMHHUTENLHOM BbIKIIOUaresie (0e3 MepeMbIuKd MEXTy
00x0/1HO# U paboueii c.a.). Ha | ¢ - AT3, ATI, JI201; na Il c.ur - AT4, AT2. CoBMEIIIeHHBIH BBIKITFOYATENb UCTIONB3YETCs
kak IIICB u BKiItOYEH, 0OXOMHBIC Pa3hEUHUTEIN BCEX MPUCOCAUHEHUI OTKIoueHbl. Vmerorcs AIIB mmu u AIIB Ha
J1201, YPOB wu 31, ¢ ¢puKCHpOBAaHHBIM paCHONIOKEHHEM NpucoeuHeHu. OCHOBHAsT OBICTPOACHCTBYIOMIAS 3alUTa
JI201-1®3; pesepBHble 3ammThl. Bee pasbemuuuTenn ¢ TpexdasHbIM OpuBogoM (MPHBOA PY4HOI). PacronmoxeHnue
npucoequaenuil B OPY cooTBeTcTByeT cxeMe.

3aodanue. CocTaBUTh OJIAHK MEPEKITIOYCHUN HA BBIBOI M3 CXEeMBI coOCTBeHHOro BbIkIrouatens JI201 ¢ 3ameHol ero
00XOJIHBIM C MEPEXO/IOM K pa3lebHOM paboTe pabounx muH (pacnpeaeneHne MPUCOSANHEHHH MO IIHHAM HE MEHSITh).
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3AJAYA 3. BriBecTu B pEMOHT BBIKIIIOUATENb B CXEME YETHIPEX YT OJIbHUKA.

Hcxoonas cxema - cm. puc. 2. OPY-330 kB TIC «Bocrounas-TpeHsHepro» mno cxeMe 4YeTHIPEXYroJbHHUKa.
BrIkiouateny BO3MAYIIHBIC; pa3belrHUTENN ¢ nodasHbIMU NpuBoAamMu (cpernss ¢dasa B), ympasnenue ¢ mecta. Ha
ymausx JI306 u JI307 3amurer J®P3, 3emnsiHas u nucranumonHast, ectb TAIIB; na tpancopmatopax AT1 u AT2
razoBasi, auddepennpanpHas 1 Makcumanbhble 3amutel 330, 110, u 10 kB.

3aoanue. CocraBuTh OJIaHK MEPEKITIOUEHUH Ha BBIBOX B peMOHT BhIKimtodarens B2 330 kB mis mocnexyromux padbor no
€ro peMoHTY U npoBepku ero TT.
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Puc. 2. Cxema k 3agaue 3
3AJAYA 4. BeiBon B pemont TpaHchopmaropa 110 kB Ha aByxTpaHchOpMaTOpHOH ITOACTAaHIWH,

BBINOJTHEHHOH MO YIPOLIEHHOH CXEME C OTAETUTENISIMHU.

Hcxoonasn cxema - cm. puc.3. OPY-110 kB TpansurHoil nByxtpancdopmaroproii I[1IC BeImoNHEHA IO CXeME MOCTHKA C
BBIKITIOUATENSIMH B TIEPEMBIUKE U OTACIUTENSIMH Ha TpaHchopmaropax. Tpanchopmaropst T1 u T2 paborator paszaensHo Ha
cropone 35 u 10 xB. CB 10 u 35 kB otkitouens! 1 Ha HUX BBezeHHI 1Byxcroponane ABP. CB 110 kB rttoue, simanm JI1 n
JI2 pa6orator B tpamsure. JII'P 35 kB (¢ perymmpopanvem 6e3 Harpy3ku) BiarodeH B Heltpans T1. Hedirpans 110 kB T1
3azemsicHa. Ha tpancdopmatopax T1 u T2 BBenen APHT. Co6cerBennnie Hyx bl [1C muratorest or TCHL, BBenen ABP CH,
cpabartbiBaronumii mpu orkmodeHHoM ABL. T1 u T2 ocHamiens! razoBoii, iuddepeHnnansHol 1 MaKCUMAITBHOM 3aIlHTaMH.
JIuruu 110 kB umeroT ocHOBHYIO 3anmty JID3, pe3epBHbIE 3alMThI - JUCTAHIIHOHHAS 1 3eMJIsHas (YCKOpEHHE HOPMAITBHO
BoiBesieHO). Ha nmunmsix 110 kB Beneno AITB.

3aoanue. CoctaBuTh ONaHK NEPEKIIOUYEHWH Ha BBIBOJ B PEMOHT TpexoOMorowHoro TpaHchopmaropa T1 s
MOCIEYIONHMX Pa0OT MO ero TeKyleMy peMoHTy (00THpka u3onsauuu, otoop mpo6 Macia u3 eonos 110 kB, npoBepka
3alIUT).

3AJAYA 5. BeiBon B peMoHT BbIKTIOUaTens nepembrakd B PY-110 kB o cxeme MocTHKa.

Hcexoonasn cxema (em. puc.3) v cocTaB 000pyI0BaHHUSI COOTBETCTBYIOT 3a1a4e Nod.,

3aoanue. CocraBuTh OJIaHK MEPEKITIOYEHUH HA BHIBOJ B KalMTAJbHBIH PEMOHT BBHIKIIOUaTelns nepembruku BIT B PY-
110xB mo cxeme MOCTHKA; YUYUTHIBas HEOOXOAUMOCTb COXpaHEHHs HENpepbhIBHOCTH TPAH3MTA MOIIHOCTH I10 JIMHUSIM
anextponepenaun JI1 u JI2 nepen BBIBOJOM U3 paOOTHI BHIKIIIOYATEIST MEPEMBIYKH 3aMKHYTh UMEIOLIYIOCS PEMOHTHYIO
TIepEMBIUKY.
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3AJIAYA 6.
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Puc. 3. Cxema k 3amauam 4 u 5

OTKITIOYEHHE OJHOM M3 JBYX BKIIIOYEHHBIX CO CTOPOHBI MHUTAHMS MOA OOIMIMI BBIKIIOYATENb
kabepHbIX auHUH 10 KB 1mpu coxpaHeHuu B paboTe BTOPOH.

Hcxoonas cxema - cM. puc.4. 3apsnHbli Tok kabenbHoi muHnd 10 kB coctaBnster 1A. Ypasienue pa3beAnHATEISIMA
1KP n 2 KP - uepBsuHbIM mnpuBofoM ¢ Mecta. Brixmowarenu B2 n B3 10 kB orHocsiTcs K pasHbIM y3mam
pacrpe/IeNnuTeNnbHO CeTH, TpUYeM BO3MOXHA MOfada HampshKEeHHs co CTOpoHbl 3Toi cetn Ha KJI 1 (KJI 2).
JmrensHoe otkitoueHne ogHoBpeMeHHo KJI 1u KJI 2 Henonmyctumo 1o pesxxumy paboTsl.

3aoanue. CocraButh O1aHK NepekiroueHnit Ha BeIBOJ B peMoHT KJI 1 npu coxpanenun B padore KJI 2.
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Puc. 4. Cxema k 3azaue 6
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3AJAYA 7. BriBoz B peMoOHT TpaHchopmaTopa coOcTBeHHBIX HYx 1 6/0,4 kB.

Hcxoonas cxema - cM. puc.5. Bropas cexims 0,4 kB (2C) numeer HCTOUHUK MUTAHHS, CIIOCOOHBIN MOKPBITH HATPY3KY
Kak repBoii, Tak u Bropoi cekuuu 0,4 kB. CexkuuonHbiii aBromaTnueckuii Boikiouateas 0,4 KB (CAB) HopMmanbHO
OTKITIOUEH; Ha Hero neiictByeTr ABP, cpabatsiBaromniuii mpu MCUe3HOBEHHH HAmpshkeHHs: Ha mepBoi cexiuu (1C). Ha
TCH 1 neiicTByeT MakcuMalbHasl 3alUTa U 3al[1Ta MUHIMAJILHOTO HATIPSKEHUSL.

3aoanue. CoctaBUTh OJaHK ONEPATUBHBIX MEPEKITIOYCHUH 10 BBIBOY B TEKYIIHNH peMOHT TpaHcopmaTtopa TCHI.
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Puc. 5. Cxema K 3agaue 7

3AJJAYA 8. BeiBon B peMoHT nuTatomeii kabenpHo# aunnn 10 kB.

Hcxoonas cxema - cm. puc.6. Pacnpenenurensras noncranius (PIT) ceru 10 kB monydaer muTanue mo IBYM
kabenpHbM JuHEAM (KJT 1u KJI12) ot LIIT ¢ tpanchopmatopamu T 1 u T 2 uepes PY-10 kB ¢ asymst cexuusamu (1C u
2C), paboraromumu pasaensHo. [Turatomume TpanchopmaTtopsl umeror APHT, Ha orkimrouennom CB 10 kB 11 BBeneH
nByxcropoHHuil ABP. 1o pexxumy cetu OTKIIOYEHHE OJHOM M3 MUTAIOUIMX CeTh JIMHUM gomyctumo. MMeromuiics Ha
PII cexkumonnbiii BeikiIrovyatens (CBIIP) oTkimtoueH, Ha HeM BBeneH nBycroponuuit ABP. Ha L1 pa3sequnuTenu siueek
10 kB umeroT pyussie (pbrdaxHbie) Tpexdasubie mpuBosl, Ha PIT ycTaHOBIICHBI SIMEHKH C BHIKATHBIMH TEIEKKAMH.
3aoanue. CocraButh ONAaHK MEPEKITIOYCHUH Ha BBIBOA B PeMOHT kabenpHOi muHun KJI 1 (3amena yuactka co
cocTapuBIIeiics U30ISIIHEH).

3AJAYA 9. BeiBon B pemonT TII pacnipenenurenshoii cetn 10 xB.

Hcxoonas cxema yaactka pacnpenenutenbHoii cetu 10 kB mpencraBnena Ha puc.”. PactipenenurensHas CeTh ITUTACTCS
ot aByx LIT (LIIT 1 u LIIT 2) coorBetcTBeHHO uepe3 PIT 1 u PIT 2, pasaen B cetu - Ha TII 2: BeikitouaTens Harpy3ku BH
3 HOpPMaJIBHO OTKJIIOYEH M Ha HeM BBeneH AByxcTopoHHuid ABP. Ha Beixmouartene JI1 B PIT1 BBeneHo omHOKpaTHOE
AIIB.

3aoanue. CocraBuTh OJaHK NEPEKIIOUeHUH Ha BBIBOJ 13 padotsl TII 1 amst o0THPKY M30MIS1[MH BCET0 000y JOBAHHSI.
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Puc. 6. Cxema k 3azaue 8
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2. KpaTkuii KOHCIIEKT JIeKI Uit

Tema 1. Bgeenenme. Ilcuxosiormyeckue O0COOEHHOCTH [JeSIT€IBLHOCTH
JANCTETYEPOB IHEProodbeanHenus. (2 yac.). OyHKIUM U 33a7a4d JUCIIETYEPA TIO
VIOpaBJICHUIO B3HepromnpeanpustueM. llpuem U oLeHKa HMCXOAHOW HHGMOpPMAIUU.
IIpuHsATHE peneHnii. OMOLUMOHAIBHBIE NTEPETPY3KH.

BBenenue

[IpyHumMass BO BHUMaHHE TOT (aKT, YTO COBPEMEHHOE DJIEKTPUUYECKOE
0o0opyAOBaHUE, MCIOJIb3YEMOE B JHEProCHUCTEMax, CO3/1aHO W AJaNTUPOBAHO MOJ
paboTy C pa3IMYHBIMH aBTOMATU3UPOBAHHBIMU CHUCTEMaMM JHMCIETYEPCKOIO H
TEXHOJIOTMYECKOT O YIIPABIICHUs, YCTPOUCTBAMU PEJICHHON 3alUTHI U aBTOMAaTUKH, a
TAaK)K€ BBICOKYIO OCHAIIEHHOCTh pabodmx MECT MHUKPOIPOLECCOPHOU U
BBIYUCIUTEILHON TEXHUKOM, MOXHO CHI€JIaTh BBIBOJ O HEOOXOJUMOCTH BBICOKOM
npoecCuoHanbHON MOATOTOBIEHHOCTH OyAYUIMX CHEHHATUCTOB U TOBBILICHUS
KBaJIM(PUKALIUY JEHCTBYIOLIErO ONEPAaTUBHOIO MEPCOHANA.

PaboTta onepaTBHOro nepcoHasga Ha S3HEProo0bEKTaAX IEKTPOIHEPTreTUUECKON
CUCTEMBI WJIM CUCTEMBI MPOMBILUIEHHOTO 3JIEKTPOCHAOXKEHUs TpeOyeT He TOJbKO
3HaHUS NPABUI TEXHUYECKOM OKCIUIyaTallMd BCErO0 KOMIUIEKCAa YCTAaHOBJIEHHOTO
0o00OpyAOBaHUs, MapaMEeTPOB JOMYCTUMBIX U SKOHOMHUYHBIX PEKUMOB, HO U YMEHUS
MPUMEHSATH 3HAHUS U ONBIT B CJIOKHBIX aBAPUUHBIX YCIOBUAX, OBICTPO MPUHUMATH U
OLICHMBAaTh MPAaBWIBHOCTh ONEPATUBHBIX PEIICHUU IpU  aBapUMHBIX U
DKCIUTYaTallHOHHBIX NEPEKITIOUCHUSAX.

[loaToMy oaHOM M3 OCHOBHBIX 3ajad oOecneueHuss HP(EKTUBHOH U
0e30TKa3HOM pabOThl AHEProMPEANPUITHH U  HHEPrOOOBEAUHEHUM  SBISETCS
MOCTOSIHHOE O0y4Y€HHE OINEpPaTUBHOIO MepcoHajna MpOo(PEeCcCHOHATbHBIM HaBBIKAM H
ero mnepenoaroroBka. KomIulekCHOe pelleHne 3TOM 3aJayd BKJIOYaeT B cels
U3y4YeHUE BONPOCOB, HU3JOKEHHBIX B MOCOOMH, K KOTOPBIM OTHOCSITCS: OCHOBBI
IICUXOJIOTMYECKOTO aHaln3a JEATEIbHOCTH JUCIIETYEPA; OPraHu3alus U HOPSIAOK
IIPOBEJEHUS  ONEPATUBHBIX MEPEKIIOUYECHUHN; TOCIEI0BATEIIBHOCTh  OCHOBHBIX
ornepauuMii M JEUCTBUN NpPHU OTKIIOYEHUH U BKIIOUYEHHUH 3JIEKTPOOOOPYIOBaHUSA
MOACTAHUMKA C THUIOBBIMU DJIEKTPUYECKHUMHU CXEMaMH, HCIOJb30BAHHE THUIIOBBIX
PELICHUI 1 TUITOBBIX OJJAHKOB MPH MEPEKITIOYCHUSX.

Ilcuxosornueckne 0COOCHHOCTH AEATEIbHOCTH AUCIIETYEPOB
JHEProodbeAMHEHUS

B cOBpeMEHHBIX  JKOHOMHYECKMX  YCJIOBHAX  IpPU  IKCIUTyaTaluu
HSHEProoOBEMHEHUN M DHEpProcucTeM Haubosee BaXHOW ABIAETCS mpodiema
HAJEKHOCTH (DYHKIIMOHUPOBAHUS DSJIEKTpooOopynoBaHusi. OIHAKO, HECMOTpS Ha
IIMPOKOE  BHEAPEHHWE  TEXHUYECKUX W  OPraHHU3alMOHHBIX  MEPONPHUATHH,
HAaIllpaBJICHHBIX Ha €€ I[IOBBIIIEHWE, MpPH peaau3aluu JHUCHETYEPCKOTO U
TE€XHOJIOTUYECKOTO YIPABICHUSI SHEProNnpearpusaTHEM HaOJt01aeTcsd TEHASHUUS K
YBEJIMYEHHUIO OTKAa30B OOOPYNOBaHMSA M OLIMOOYHBIX ONEpalyii, MpU BHITOJIHEHUH
[IEpPCOHAIIOM ONEPATHBHBIX MEPEKIIOUECHUSAX, YTO IPUBOAUT K aBapusM U
HECYACTHBIM ClIy4asiM. OTO CBSI3aHO HE TOJIBKO C MOpPaJIbHBIM M (PU3UYECKUM
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W3HOCOM OOOpYJIOBaHMs, HO M C HaJUYUEM TaK Ha3bIBAEMOI'O YEJIOBEYECKOIO
¢dakropa.

[Tockonbky pe3Ko BO3pocia OCHAIIEHHOCTh pabouero Mecra JaucreTdepa
COBPEMEHHOM BBIYHUCIUTEIIBHOM W KOMMYHHUKAIMOHHOM TEXHUKOW, a TaKXKe
COBPEMEHHBIM MPOrpaMMHBIM  OOECIEUeHUEM TMO0Ji pa3jIMuHble 3aJayud  €ero
npoeCCUOHANILHON JIESITEILHOCTH, YTO OOYCJIOBJIEHO MOBCEMECTHBIM BHEJIPEHUEM
ABTOMATHU3UPOBAHHBIX CHUCTEM JHUCIETUYEPCKOTO M TEXHOJIOTMYECKOIrO YIpPaBICHUS
(ACATY), MoxHO cjaenaTh BBIBOJ O 3HAYMTCIBHOM YBEJIHUYCHHH TOTOKOB
oOpabaTbiBaeMOl JucreTYepoM HUH(OpMaLKK, HEOOXOAUMON ISl MPUHATUA
PallMOHATLHOIO PEIICHUSI B YCIOBUSIX JKECTKOTO JIePUIIMTa BpEeMEHHU.

CnenoBarenbHO, [JIsi  pelIeHHUs] TPOOJEeMbl TOBBIIIEHUS]  HAJEKHOCTHU
AKCIUTyaTallu SHEProoOBEIUHEHUN W HHEProCUCTEM HEO0OXOIUMO TMOBBINIATH HE
TOJBKO HAJI)KHOCTh TEXHUYECKUX YCTPOWCTB, HO M HAJIEKHOCTH BBINOJIHEHUS
YEJIOBEKOM ONPEAECICHHBIX JCHCTBUM,  HAIPABICHHBIX Ha YIPABICHHUE OTOU
TEXHUKOMU.

[Ipouecc  ymnpaBiaeHHsT  DHEPronmpeANpUATAEM U €r0  MOHUTOPHUHT,
OCYIIECTBIISIEMbIN  TUCHIETYEPOM  SIBJISIETCA  CJOKHBIM MHOTO() YHKIITMOHAIBHBIM,
MOJIMTICUXUYECKUM 00pa30BaHUEM, KOTOPBIN 11e71eco00pa3Ho peain3oBaTh Ha OCHOBE
CUCTEMHOI'0 TMOAXO0Ja C JJIEMEHTaAaMHU HBPHUCTUKU MPHU MPEACTABICHUU Mpoliecca
YIpaBJICHUS B BUJE TUHAMHUYECKOW CUCTEMBI — €IMHOW M UEIOCTHOW, HO BMECTE C
TEM H CTPYKTYpHpPOBaHHOM /1/.

DYyHKIUM U 32a4U AUCIIETYEPA MO YIPABJIEHUIO JHEPronpeaAnpusiTHEM.
OCHOBY JIeT€TbHOCTH JUCIIETUYEPA SHEPTONPEANPUSITUS COCTABISIOT Q) YHKIIUN

1o ero ynpasieHuto. Hauboee xapakTepHbie U3 HUX:

(J BBIMOTHEHUE TPaQUKOB HArpy3KM M MEKCHCTEMHBIX TIEPETOKOB TIpH 3a-
JAHHOM PE3€PBE MOILIHOCTH,

@ pa3paboTKa ONTUMAJILHOTO PEXUMa PaOdOTHI U CXEM SJIEKTPUUYCCKHUX COe-
JWHEHUNA OCHOBHOW CETH, a TaKXe MOpsAKAa PETryJIUpOBAHUS YaCTOThl U
AKTUBHOW MOIIHOCTH, HANIPSPKEHUSI U MEKCHUCTEMHBIX MTEPETOKOB MOIIIHOCTH;

J BBIOOpD YCTAaBOK pEIICHWHOW 3aIlWThl, CHCTEMHOW M TIPOTHBOABAPUHHOMN
aBToMatuku (P3A), a Takke yCTPOWCTB aBTOMATHKHU PETyJIUPOBAHUS YaCTOTHI
U nepeTokoB MomiHoctd (APUM) cuctemHoro 3HaueHust (B SHEProcHCTEMax)
U TPYIIOBOro peryiupoBanus aktuBHOM wmomiHoctd ([PAM) Ha

AIIEKTPOCTAHITUSIX;
(J NMKBUIAIMS aBapHil CHCTEMHOTO 3HaueHwust /2/.
Jns  peanuzaryu 9THX (QYHKIMA TpeOyeTcs yMEHHE aJIeKBaTHOTO

NpPEACTABICHU CTPYKTYpbl M  JIMHAMHMKM TPOLECCOB  JAUCHETYEPCKOrOo U
TEXHOJIOTMUECKOTO YIPABJIEHUS B HYHEPrOCHCTEME WM B JIIOOOM €€ CTPYKTYpHOM
NOJpa3felIeHny, KaK €IMHOT0 LEJOro OpraHu3Ma, OTpPaXKalollero CIOXKHbIE
B3aMMOCBSI3H BCEX 3JIEMEHTOB. [laHHOE yMEHUE OCHOBBIBAETCS HA Psiie ICUXUUYECKUX
MPOLIECCOB: BOCHPUSATUH, MaMSATH, MBILUIEHUU U T.H., KOTOPbIE HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS B TOBCEJHEBHOM MNPOPECCUOHATBHON JAESITENIbHOCTU JHUCIIETYEPA,
OCOOEHHO NpHM PEIIEHUH NPOTrHOCTHYECKUX 3a7ad B YCJIOBHUSX HEMOJHOTHI U
HEKOPPEKTHOCTH UCXOAHON MH(OpPMAIUH, @ UMEHHO!

(@ ynoBIETBOPEHHE NOTPEOHOCTH B AIEKTPUUECKOM SHEPIHH;
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OecrnepeOoiTHOCTh PHEProCcHAOKEHUS TOTPEOUTEIICH;

HAJIeKHOCTh PabOThI SHEPTONPEATPUATHS;

oOecreyeHue KauyecTBa SHEPruy;

o0ecreyeHne YJKOHOMHUYHOCTH pabOThl SHEPTOCUCTEMBI U JIP.
JlocTrkeHue MOCTaBICHHBIX Mepej] AUCIETYEPOM 3ajlad BO3MOMXHO TOJBKO
JUIIb TpPU €ro HajaekKHOM W 3]dexkTuBHONW paboTe, MOJ KOTOPOW MOHUMAETCA
CIOCOOHOCTh JAMCIETYEpa BHINOJHATH B ONTUMAJIbHOM PEKHMME BCE HEOOXOIMMBbIE
npodeccuoHanbHble ONepaluu Kak B OOBIYHBIX, TaK U B SKCTPEMAJIbHBIX YCIOBHSIX.
Cornacho /3/ - “... HAIEKHOCTH YEJIOBEKA-OMEepaTopa - 3TO CTPYKTYPHBIA aHCaMOJIb
AMOIIMOHAILHBIX BOJIEBBIX, MOTHBAI[MOHHBIX, HHTEIJIEKTYalbHBIX U JAPYTUX KAa4eCTB
JUYHOCTH, OOECNEYMBAIOLIMX B CBOEM B3aUMOJIEUCTBUM OMNPENEICHHYIO CTENEHb
BEPOSITHOCTH TOYHOI0, 0€30IIMO0YHOro, aJeKBATHOIO CIIOKHUBIICHCS CHUTYallMH,
CBOEBPEMEHHOI'0 U YCHEIIHOIO BBIMOJHEHUS ONEPaTOPCKUX (PYHKIUN B pa3IMYHBIX
pexxumax padboThl..."

Ha ocHOBaHMH BBIIEH3IOKEHHOTO, LIENECO00Pa3HO PACCMOTPETh AMHAMUKY
AESATENbHOCTH JUCHETYEpa W OLEHUTh HAAECKHOCTh NPHUHATHS UM pEIICHHH ¢
MOMEHTa MOJydYyeHus uHopMauuuM A0 OTJAYd ONEpPATUBHOM KOMaHIbl B
3aBUCUMOCTH OT CJIEAYIOLIUX IPYMIl (PaKTOpOB, TAKUX KaK:

¢ epeHInanbHO-MICUX0JIOTHYECKUE (PaKTOPHI;
ne(uUUT BpEMEHH,
AMOIIMOHAJIbHBIE COCTOSTHUS;
IPYHIIOBBIE MPOLIECCHI.
IIpuem 1 oneHka UCX0AHOM MH(GpoOpMaALUHU

OcHOBHOI 3amauell NpH aHajduM3e MNOTOKOB HH(OpMaLUM, MOJYy4YaeMbIX C
noMompto APM nucnetdepa (aBTOMAaTH3MPOBAHHOTO PAabOYEro MecTa) SBISETCS
OIpeJIeIeHHE ONTUMAJIBLHOTO PEeXHMa €€ MOCTYIUIEHHS, C LENbI0 MCKIIOUEHHUS Kak
MH()OPMAIMOHHOW HEJOrpYy3KH, TaK W MEperpy3kd OnepaTopoB U MOIJEP:KaHUS
HE00XOIMMOIO YPOBHSI aKTUBHOCTH.

B mHacrosiiee BpeMs HameyaroTCs JABa MYTH pelIeHUs NpoOiemMbl AUHA-
MUYECKHUX YCJIOBHM mpuema aucrnerdyepoM uHPopMauuu. OAMH 3aKIIOYaeTcs B
UCCJEIOBAHUM  TEPLENTUBHBIX KOTHUTUBHBIX  ()AaKTOPOB U  BBIABICHHUH
KOMIIEHCAaTOPHBIX BO3MOXXHOCTEH OIEpaToOpoOB; BTOPOM MyTh JIEKUT B 00JaCTH
i depeHunanbHOM MCUXOJIOTMM M COCTOUT B ONPEAEICHUM HWHAMBUAYAIbHBIX
ocoOeHHOCTe TmpueMa U TnepepadoTKU HH(OpMAUUU UHAUBUAYYMAaMH IpU
Pa3IUYHbBIX peKUMax HHPOPMAIMOHHON HATPY3KH.

[loatoMy B Hacrosimiee BpeMsi HauOosiee pacHpOCTpaHEHbl JBa crocola
KOJAUPOBAaHMS JAMCHETYEPCKOM UWHGOpPMALMU: HA JAUCHETYEPCKOM  ILIUTE —
MHEMOCXEMa, KOTOpasi oOyierdaeT MpolecC NMpueMa U OLEHKUM HHPOpMAlMH; Ha
MEPCOHATILHOM KOMIBIOTEPE — ONEpPATUBHAS CXEMA, BBIMOJIHSIOWAs T K€ (DYHKIHH,
a TaKXe, JIOMOJIHUTEIbHO, PYHKIIMU HEMOCPEICTBEHHOTO yIpaBlIeHUs HHPOPMaLIUEH.

Kak MHeMocxema, Tak W ONepaTHBHAsl cXxeMma NPEICTaBIsAIOT cO00M YCI0BHOE
rpaduyeckoe M300paK€HUE YIpaBiIsieMOro OOBEKTa, ClyXkallee AUCIETYEepY s
oOJerueHrs 3anoMUHaHus (DYHKIMOHAJIBHON CXEeMbl YIpaBiIeHUS OOBEKTOM,
MBICJICHHOTO  CBSI3bIBaHUSI  MOKA3aHUM  OTHENbHBIX NOpUOOPOB U APYrUX

WHAUKAITMOHHBIX JJICMCHTOB. Oun NpUMCHAIOTCA B TEX ClIy4dadax, Koraa
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VOPABIAEMbIA OOBEKT HMEET CJOXKHYI0 (PYHKIMOHAIBHYIO CTPYKTYypYy, M 3Ta
CTPYKTYpa MOXET U3MEHSTHCS B IMPOIIECCE OMEPATUBHOTO KOHTPOJIs /4.

B npouecce neaTenbHOCTH JUCTIETYEPA SHEPTONPENPHUATUS BAXKHO Pa3aeiaTh
MoJIy4aeMyl0  HMH(OpMALMI0 Ha  OCHOBHYIO, TpEOYIOIIYI0O  HEMEJIEHHOIO
OMEpPAaTUBHOIO  BMEIIATENIbCTBA, U  BTOPOCTENEHHYI,  KOTOpass  HOCHT
nH(pOPMaATUBHBIN, cripaBOYHBIA xapakTep. [loaToMy, B mocnegHee Bpemsi, C LIEbIO
CHI)KEHUS HMH(QOPMATUBHOW 3arpy3Kd JUCHETYepa, a CIeJoBaTelIbHO, MU €ro
MICUXOJIOTUYECKOM YCTAIOCTH, HA Psi€ JIUCIETYEPCKUX IMYHKTOB MCIOIB3YIOT
crenuaibHOe mporpaMmHoe obecriedenue (“coBeTunk aucrerdepa”), MO3BOJSIONICE
MOBBICUTh 3(PPEKTUBHOCTh NMPUHUMAEMBIX PEUIEHUH 3a CYEeT MpeJBapUTEIBHOM
00paboTKH nocrynarouiel THPOPMALMK TaHHBIM KOMILJIEKCOM.

IIpunsaTHe perueHnu

OdyeHb CIOXKEH NpolecC MNPUHATHUS PELIEHUs y JucneTdyepa, OCOOCHHO B
YCIIOBUAX JAepUIUTAa BPEMEHHM, TaK KaK B ONEPATUBHOM YIPAaBICHUU CYUIECTBYET
0OJIBIIOE YMCIIO 337a4, TPEOYIOIUX MPU UX PEHICHUH PACCMOTPEHHMsS LIEJIOTo psna
acreKkToB (OpraHU3alMOHHBIX, MPABOBBIX, YJKOHOMUYECKHUX, COIHMAIBHO-TICHXOJIOTH-
YeCKUX W T.JI.). [Ipu pemieHuu Takux 3anad OOoJbIIOe 3HAUCHHE MMEET HE TOJIBKO
HEIMOCPEICTBEHHBIN ONBIT pa0OThl, HO U YMEHHE JIOTHYECKH, PAIMOHAIBHO MBICIIHTD.
3n1ech Mmpolecc MPUHATUS PELICHUs MO CBOEM CyTH OJM30K K TBOPYECTBY, IPHUYEM
YMCTBEHHbIE  JIEWCTBHMS  3/1€Chb  BBICTYHNAlOT B  COKpPAIlEHHOM  BHUJE. HE
CUCTEMAaTHUYECKU, BceoObeMIIIOIMA  mepebop  BapuaHTOB, a  HEKOoTopas
paloHalIbHAsl CTpaTerus, CyUIECTBEHHO OTpaHUYMBAIOLIAsl IOJIE MOUCKA - TO, YTO
OOBIYHO HA3bIBAIOT, 3BPUCTUYECKUM METOJIOM PELICHUS.

B kauecTBe 3BpUCTHK HE BHICTYNIA€T OCHOBHOM MEXaHHM3M MBIIUICHHUS - aHAJIU3
4yepe3 CHUHTE3, - a €CTh BKIKOYEHHE HCCIIEyEMOrOo OOBbEKTa BO BCE HOBBIE CBSI3U C
APYTMMH TpeIMeTaMH U sIBICHUsMU. [Ipy pelmeHun HecTepeoTUIHbIX 3ajad
UCIIOJIB3YIOTCSl aHAJIOTUsl, YIPOIIEHWE, WHIAYKUUS, HSMOATHs, HHBEPCUS M T.1.
[Mporiecc mouWcka pe3yabTaTa MOXHO TpeACTaBUTh B Buae Tpada (“aepeBa
pelieHwuii” ), B KOTOPOM 3BPUCTHKH SIBIISIOTCSI CBOCOOPA3HBIM (PHIIBTPOM BapHAHTOB.

Tak, mpu HCNOAB30BAHMM METOJA AaHAJOTUU YCTPAHSAIOTCS BCE MpOMe-
KYTOUHBIE PEIICHUs, WMEIOIIME pa3nyusi C BbIOPAHHBIM AHAJIOTOM. Y CHEIIHOE
MCIIOJIb30BAaHUE AHAJIOTUU CBSI3aHO TAaKXE C BBIXOJOM 32 paMKH MPHUBBIYHBIX
OrpaHUYCHUN. YTNPOIIEHHE MOXKHO TMpEJCTaBUTh Kak MpoLeccC OTOpachiBaHUs
HECYILIECTBEHHBIX YCIIOBUM, CBsI3el U OTHOIIEHHH. OcoObIil MHTEpeC MPeaCTaBIsAIOT
KpailHue ciiyda, B KOTOPbIX HCKOMbIE 3aBUCUMOCTH MPOSIBISIOTCS HanOosee YeTKO.
Hcnonb3oBaHue MHIYKUHMHM MOJOOHO HAXOXKICHHIO AHAJOTMU B PaccMaTpUBAEMBbIX
CUTYallUsX; KpOME TOr0, OHO BKJIIOYAEeT 0000IIEHUE MOTYYEHHBIX PE3YJIbTATOB U UX
MCIIOJIb30BaHUE NPU PEIIEHUH HOBOW CUTYaIUH.

Pemenue psga BONPOCOB MPOUCXOAUT MyTEM BHE3ANHOM JOrajaku, “o3a-
peHus ; 3TOT MPHUEM NOJI00EH MOUCKY PELIEHHs OJJHOBPEMEHHO OT Hayajia K KOHILY U
OT KOHIIAa K Hayajy, YTO COKpAaIaeT YMCIIO pPacCMATPUBAEMbIX BapHUaHTOB cpasy C
IABYX CTOpOH /4.

WNuTepecHble JaHHbIE MO WHAWBUIYAJIbHOMY CTHJIKO MBICIUTEIBLHON es-
tenpHOCTH TontydeHbl FO.H. Kymiorkuneim u I'.C. CyxoOckoii. Pe3ynbraTsl

I/ICCJICIIOBaHI/Iﬁ IMMO3BOJIMJIM aBTOPaM BBIJACIUTL IISATh T'PYIIIL, K&)I(I[Oﬁ N3 KOTOPBIX OBLT
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MPUCYII] CBOM XapaKTEPHBIN CTUIIb JNEATCIILHOCTHU MPU PEIICHUH “HECTEPEOTUITHBIX
3ajay.

B oany W3 HUX BOLUIM JIOJH, OCTOPOKHO BBIJBUTABIIME THIOTE3bl U OC-
TOPOKHO MpUHUMAaBIIKME pernieHus. OpPUEHTHUPOBOYHBIE JIEUCTBUS y HHUX SIBHO
npeo0iagand HajJ HCHOJHUTENbHbIMU. Jlaxke B TOM ciy4yae, Korja Bed
npeaBapuTeiabHas WHpopMalus Oblia coOpaHa, OHM KoJyieOaluch B MPUHATHU
pElICHUs] U HEePEAKO HAaYMHAIM M3y4yaThb BTOPOCTENEHHBIE JETalM B 3ajlaye, 4yTOObI
TE€M CaMbIM 3apaHee 00e30MacuTh ce0sl OT BOZMOXKHOMN OIIHOKH.

Jpyryro rpyniy cOCTaBisuIM JHIa ¢ KpaliHe 3aMeJIJIEHHbIM TEMIIOM MPUHATUS
pemenusi. OpueHTUpoBOUHas (ha3a penieHus: OblIa y HUX JOCTATOYHO pa3BEpHYTA.
OHu nenany MHOTOYMCIIEHHBIE COMOCTABICHUSI MEX]ly Pa3HbIMU YCIOBHUSMU 3aJa4H,
HO C TPYAOM OCTAHABJIMBAIMCh HA KAKOM-JIMOO OAHOM IUIaHe peuieHus. Jlomyctus
MaJIeHIIyt0 OMMOKY, OHM OTKa3bIBaJIUCh OT OOLIEH YCTAHOBKM M HAUMHAJIMU PEIIaTh
3a/1ayy 3aHOBO.

[IpencraButenu 3Tol U OXapaKTEPU30BAHHOM BBILLIE TPYII ObLJIM OTHECEHBI K
KaTeTOpUU JHUI[ C “OCTOPOXKHBIM XapaKTepoOM peIIeHuN , a oOclieloBaHUE C
MOMOIIBIO CHEUUATBHBIX JMAarHOCTMYECKUX METOJOB TOKa3ajlo, 4YTO OHH, Kak
npaBuiio, o0Jajanu ciaboil HEPBHOM CUCTEMOMW, BBHICOKOW YYBCTBUTEIBHOCTHIO M
npeo0iaaHieM MPOLECCOB TOPMOXKEHHS HaJ BO30YIUTENbHBIMU IPOLIECCAMMU.
[louick pemieHus OCTOPOKHBIMU HUCHBITYEMbIMU OBbLT BCErJa CBA3aH C OLICHKOM
KaXXZI0TO U3 COBEPIIECHHBIX 11aroB, IPOBEPKOMN U NEPENPOBEPKOU OIEPALUH.

B cnenyromue aBe rpynmbl BOUUIM JIIOAU C UMIYJIBCUBHBIM XapaKTEpPOM
pemieHnit”. OHU OTHOCWIHCH YK€ K CWIbHOMY THUILy HEpPBHOW CHCTEMBI C
npeo0iajaHieM MpoLEecCOB BO30YKIEHUS HaJ TOPMO3HBIMU MPOLECCAMU, M ITO
HAallUIO COOTBETCTBYIOIIEE OTPAXKEHUE B XapaKTepe peUIeHUs 3aJady. CBEpHYyTas
OpPUEHTUPOBOYHASL YaCTh, OBICTPOE BBIABM)KEHHE T'MIOTE3bl, CKIOHHOCTh K PHUCKY U
MUHUMM3AIUS (QPYHKUMKA CaMOKOHTpoisi. OHM HUCHOJIB30BAIM MPEUMYIECTBEHHO
AroOCTEPUOPHYIO OLIEHKY U KOPPEKIUIO TUIOTE3bI, T.€. HE OLUECHUBAIN CBOW KAXKIbIN
iar.

JleficTBUTENBHO, KaK B Mpollecce NnpueMa HMH(OpManuu, Tak U B Ipoliecce
pelieHrs 3a7a4 U MPUHITHS PEIICHUN 3aMETHYIO POJIb UTPAIOT WHIWBUIYaJTbHbIE
pa3nuuMsl TUCTIETYEPOB.

Takum o00pa3oMm, 3HAHUE WHIAUBUIYAIbHBIX OCOOEHHOCTEH JUCHETYEPOB
MO3BOJIUT TMOBBICUTH HAJIEKHOCTh UX JEATEIBHOCTH, YIYUYIIUB Ka4eCTBO MPUHSITUS U
nepepabotku uHpopmanuu. Ho, kpome yueTta MHAMBUIYAIBHOTO CTHIIS TPUHSATHUS
pelieHusi, HeoOXOJUMO 3HAaHUE €HIE MHOTMX ICHUXOJOTMYECKHMX OCOOEHHOCTEH,
HY>KHBIX JTUCIIETUEPY B €r0 JIeSITEIHbHOCTH.

Tak, HanpuMmep, JaBHO M3BECTHO, YTO YCTOMYMBOCTH BHHMaHHUs MOJABEP)KEHA
KOJeOaHUsIM, YTO OYEHb TPYJHO OCTaBaThCid BHHUMATEJIbHBIM Ha MPOTIKEHUU
JUTUTEILHOTO BpeMeHH. Jlucmerdepy 5TO KpailHe HE0OXOAuMO, M OH “ IEPKUT
BHMMaHUE  3a CYET BOJICBBIX YCWJIMH, UYTO B KOHEYHOM HTOre NPUBOAUT K
MOBBILLIEHNUIO YTOMIISIEMOCTH.

[loMumMO BOJEBOro HaNpsSKEHUS BHUMAHMS, IUCHETYEPY HHEPrOCUCTEMBI
HE00X0IMMa BBICOKAsi CKOPOCTh MPUHSITHUS PEIICHUN B YCIOBUSIX JIePUIIUTA BpEMEHHU.
BpeMs mpocToit CEHCOMOTOPHOW PEAKLIMHU 3aBUCUT OT MOJAIBHOCTU OLIYLICHUS U
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MHTEHCUBHOCTU CHUTHajia. bBbIcTpee Bcero 4YelnoBeK pearupyeT Ha TaKTUIIbHBIC
paspakuTeNu, 3aTeM Ha CIyXOBble U 3puTeibHble. CKOPOCTh MPUHATHUS PEIICHUS
BaXHA B aBApPUMHBIX CHUTYyalUsX, MO3TOMY IMOATOTOBKA JUCHETYEPOB JIOJKHA
CTPOUTHCS C y4€TOM paOOThI B YCIOBUX I€(PUIIMTA BPEMEHH.

Takass TOArOTOBKa TMO3BOJSET HAYYUTh MX pearupoBatb ¢ TpedyeMoi
CKOpPOCThIO (BpeMsl MPOCTOM JABUraTeIbHON peakiuu ymenbinaetcs ¢ 0,2 cex. g0 0,14
CCK) M CHU3HTH ommnoku Ha 70% /3/ .

VY nucnerdyepa NOMKHA OBbITh pa3BUTa ONEpaTHBHAs M JIOJTOBPEMEHHas
naMsTh, ONlepaTUBHOE MbllIUIeHHE. Hannune no1o0HbIX CBOMCTB HE TOJIBKO MO3BOJIAT
JUCHIETYEPY MPUHATH OBICTPOE pEelIeHHE, HO U MO3BOJUT rapaHTUPOBATH KAaYECTBO
MPUHSATOTO PEIICHUS.

IMOLMOHAJIbHBIC MEPEerPy3KU

[Ipy moaroTroBke aucHeTyEpa IHEProNpPeNPHUATUS HEOOXOJMMO YUHUTHIBATH
BJIMSTHUE SMOIIMOHAJIbHBIX IEPErPY30K B ABAPUMHBIX CUTYALIUSIX.

Haubonee pacnpoctpaneHHoil ¢Gopmoil TOBeIEHUS B HIKCTPEMabHBIX
YCIIOBUSAX SIBIISIETCA CIEAYIOIIas: (PyHKIUU YEIOBEKOM BBIMOJIHSIOTCS 3aMENJIEHHO,
UMITYJIbCUBHO, HaIpsSKEHHO, HaOtojaeTcss oOmas 3aTOPMOKEHHOCTh M CKO-
BaHHOCTh. Bce 3TH sIBIEHUS CUIIBHO BBIPAYKEHBI, U1 BHELIHE UCIIBITYEMbIE CYJOPOKHO
C)KMMAIOT PYKOSTKM VYIPABICHUS, HANPSIKEHHO BCMATPHUBAsACh B IMYJIbT U T.I.
JlaHHBIN TUT TOBEICHUS HA3bIBACTCSI HAMPSHKECHHBIM.

Jpyroil THI MOBEIEHUS B SKCTPEMAJIbHBIX YCIOBUAX - YEJIOBEK OTKAa3bIBAETCS
OT BBIMOJHEHUSI CBOMX (YHKUMI. DTO MOXKET MPOSBIATHCA B KEJIAHUU OTTAHYTH
BpeMsi, HE BMEIIMBATHCS B XOJ COOBITHI, MHOI/A ONepaTop AaXKe CTapaeTcsl yuTu
MOJAJIbIIE OT MYJIbTa, YTOOBI HE UCHBITHIBATH BIMSHUE IMOIMOTEHHBIX (PAKTOPOB U
HE BOJIHOBATbCs. TaKkoW TUIT MOBEAECHUS HA3bIBAETCS TPYCIUBbIM.

WNHorpa uenoBeK MNPOCTO HUYEro HE MOXKET JenaTh M He JeJaeT B
JKCTPEMAJIBHON CUTYaLlUU - TOPMO3HOW TUIL.

B psne ciywaeB moj  JaeMcTBHEM CTpECCHPYIONMIHX (haKTOPOB YEJIOBEK
HAaYMHAeT JEHCTBOBAaTh AarpeCCMBHO U OECCMBICIEHHO. JTOT THUIl TOBEICHUS
Ha3bIBAETCS arPeCCUBHO-O0ECKOHTPOJIbHBIM.

OpnHako ecTb U Takue JIOAU, KOTOPbIE B DKCTPEMAIbHBIX YCIOBUSX HAaYMHAIOT
paboTaTh HE XyXKe, a Jiydle. ITO - IPOTrPECCUBHBIN THII MTOBEICHHUS.

HcnpiTyeMble C TAKMM THIIOM MOBEACHUS B CIOXKHBIX CUTYalUSIX OTJIMYAIOTCA
MOBBIIIEHHBIM TOHYCOM, MUHUMAJIbHOM 3aTPaTOM CHJI, MEHBIIEW YTOMIISIEMOCTBIO.
OnHu paboTAaIOT JIETKO U C yJIOBOJIBCTBUEM.

BrlenprBeieHHbIE TUIBI MOBEACHHUS YEJIOBEKAa B aBAPUMHBIX CHUTYaLMSIX
npeioxkeHsl E.A. Munepsinom /5/.

HccnenoBanus, nposoausmuecs co caymarensimu CII-b @ BUIIKsHepro,
MOKa3aJid, 4TO ISl TUCIIETYEPOB SHEPIOCHUCTEM XapaKTEPHbI U HEKOTOPBIE APYTHE
TUIIBI TOBeACHUS [4].

[Tony4yeHHbIE JaHHBIE MOYKHO MPEJCTABUTD CIAEAYIOIIUM 00pa3oM:
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Tun noBegeHus YacroTa BCTpeUyaeMoOCTH
HanpstxeHnnsiii
Tpycnusbii
Topmo3sHOMU
ArpeccruBHO-0E€CKOHTPOIBHBIN
IIporpeccuBHbIN
YXoaimun B METOYHU
CyetnuBbli
BpemeHHO 3aTOpMOKEHHBIN
JI0KHO-TIPOrPECCUBHBIN

OONNFRPOOPR_MMONW

HOBGIIGHI/IG AUCIICTUCpa IIpH aBapHﬁHBIX cuTyanudax 4amie COOTBETCTBYCT

CJHEAYIOLIAM THUIIAM:

(J nucneTuep B CIOKHOW CHUTyalldd HE BHIUT OOIIEH IIeNu; BBLAETUB oOiiee

HalpaBJeHHE HEOOXOAMMBIX JEHCTBUM, HAYMHAET 3aHUMATbCS BTOPO-
CTENEHHBIMH BEIlAMH, KOTOpPBIE HE BEAYT K CKOpPEHIIEMY pa3pELIEHUIO
CUTyaluH, - YXOASAIIUN B MEJIOYH;

9] AUCIICTYCP B MOMCHT aBaprWH HC MOKCT HC TOJILKO ITPHUHATH BEPHOC PCIICHUC,

HO W OCO3HaTh HalpaBJ€HUE, B KOTOPOM HEOOXOJMMO MPOU3BOJIUTH
JEUCTBUS; OH KaK Obl MEYETCs OT OJIHOTO PELICHUS K JPYTOMY - CYETIMBBIN;

(J nucneTuep pearupyeT Ha HAYalo CIOXHOW CUTyallMd Kak TOPMO3HOW, HO

3aTeM BKJIOuYaeTrcs B paboOTy W JIEMOHCTPUPYET MPOTrPECCUBHBIN THUII
MOBEACHUS - BPEMEHHO 3aTOPMOKEHHBbIH;

(J nucneTdep IEMOHCTPHPYET HPOTPECCUBHBIA THN TMOBEACHHs, HO JeaeT

COBEPIIEHHO HE TO, TAK KAK MPHUHSJ HEBEPHOE PEILICHUE - JIOKHO-IPOrpPeC-
CUBHBIM.
Hanexxnocte paboThl JucrieTdepa JHEPTOCUCTEMBI 3aBUCUT OT (YHKIUU

caMokoHTpoJis. OO1iiee onpeeeHue CaMOKOHTPOJISI MOXKET OBITh JIaHO C TO3UIIUU

(YHKUMOHANBHOTO MOJX0Ja: “CaMOKOHTPOJb KaK OJHO M3 3BEHbEB 3aMKHYTOIO
KOHTYpa CaMOYIIpPaBJI€HUsI U CaMOPEryJIUpPOBaHUsA, PYHKIMOHAIbHBIM Ha3HAYE€HUEM
KOTOPOI'O SIBJISIETCSI YCTAaHOBJIEHHE CTENEHHM PACCOIIacOBAaHUS MEXKIY JTaJOHOM U
KOHTPOJMpYIoMIel cocTapmstomiein” /3/.

OcHoBHbIE (HhaKTOPHI IKCTPEMAIBHOTO BO3JIEUCTBUS, 10 MHEHUIO JUCIIETUYEPOB

14/, »1o:

neunut wHpopManmu (4acTO BO3HMKACT M3-32 HEYMEHHUS WH(POPMATHBHO
COCTaBIIATh CBOJKU, BECTH Tele()OHHbIE U PATUONEPETOBOPHI, U3-32 HEYMEHHUSI
00IIaThCsT HA TEXHUYECKOM SI3BIKE);

HEBBINIOJHUMOCTh  pa0OThl  (BO3HMKACT dYalle BCEro W3-32 B3aUMHOTO
HETIOHMMAaHUS TIPOU3BOIUTEIICH SHEPTHH U TIOTPEOUTENCH YHEPTUN);

JIMIITHKUE JTFOIM B MOMEHT aBapuM (3a4acTyr0 B MOMEHT aBapHH B TIOMEIICHUU
NyJIbTa TOSBISIOTCS HAYAILHUKU PA3JIMYHBIX CIYxO (pesieiHON 3aluThl,
ABTOMATHKH U TEIIEMEXaHUKU M T.I.), IPUCYTCTBHE KOTOPBIX, OE3yCIOBHO,
SIBISICTCS. U3JTHIITHIM).

AHanu3upys IpUYMHBI OLIMOOK, AMCIETYEPhl, B OCHOBHOM, YKa3bIBalOT HE Ha

MCTOYHUKM OHIMOOK, a Ha mepuoAsbl B paboTe, KOrja Yaile BCEro MOSBISIOTCS
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omnOku. Bo-nepBbIX, 3TO aBapusi - MOMEHThI SMOLMOHATBHON U MH(GOPMALMOHHON
Neperpy3Kku; BO-BTOPHIX - BO BpeMs CIIOKOMHOMN paOOTHI.

bonbiias mcuxosormyeckas Harpy3ka JAMcrlerdyepa NpH HEIOCTATOYHOM
YMEHUU CaMOKOHTPOJI BJIMSET HAa CHIKEHHE HAJEKHOCTH, MO3TOMY HEOOXOIUMO
oOydeHHe JHMCHETYEPOB HHEPrOCUCTEM MeToAaM camoperymsauuu. Hanpumep,
ayTOreHHasi TPEHUPOBKA MO3BOJISIET MOBBICUTH CKOPOCTh peakinu 4yesnoBeka Ha 50%,
VIYYIIUTh CIOCOOHOCTh K KOHUEHTpaluu BHUMaHug Ha 60%, yBenuuutbh 00beM
3puTenbHOi mamath Ha 60% /6/. Bce 310, 0€3yclOBHO, TO3BOJSET HE TOJIBKO
HAyYUThCS YOPABIATH COOO0M, HO M YIYYIIMTh CTOJIb HEOOXOJUMBIE JIJIsl AMCIIeTYEpa
KauecTBa - BHUMaHUE, IaMsTh, BpEMs pPEaKIIMH.

Tema 2. OnepaTuBHble NepeKJIYEHUs] KAK COCTaBHAsl 4acTh
AUCTETYEPCKOT0 MW TEXHOJOIMYeCKOro YyIpaBJieHHsl JIHepronpeanpusTuemM
(3Heproo6benuHenuem). (2 yac.). Cxema ¥ 3Tambl OMEPATHBHOTO YIPABICHHUS. DTaIll
00paboTku M oueHkM uH(popmanuu. OLEHKa CUTyallMd M BbIOOp albTEpHATHUB.
Br16op nuiana nefictBuii. OTan peaan3aluuy perieHus .

Hagexnocte u  3((PEKTUBHOCTh JUCHETYEPCKOTO M TEXHOJIOTMYECKOTO
yIPaBJICHUS YHEPrONpeANpUsITHEM (IHEProoObEINHEHHEM) WM SHEPrOCUCTEMOM
HEMOCPEJICTBEHHO CBA3aHa C MOBBILIEHHBIMU TPEOOBaHUAMHM, MPEAbSIBISIEMBIMU K
OMEpPAaTUBHBIM TMEPEKIIOYEHUSIM, KaK OJHOW U3 MOA33Jay >KU3HEHHOIO IHUKJIA
ONEpPaTUBHOIO YIPABICHMS, IPEICTABICHHOr0 Ha puc.l.
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W3 npuBe1eHHON PUMEPHON CXEMBbI OIIEPATUBHOIO YIIPABJICHUS CIIEAYET, YTO
ATOT UUKJ BKJIIOYAET YEThIPE OCHOBHBIX 3Tama: 00pabOTKYy M OLEHKY MOJy4aeMou
nH(popMaIK, OIIEHKY CUTYyalliu U BHIOOP aJIbTEpHATHUB, BHIOOP TIaHA HEOOXOIUMBIX
JNEUCTBUH U HEMOCPEACTBEHHYIO €ro peaju3aluio, T.€. CaMU OlepaTUBHBIC
NEePEKIIIOUEHUsI. DTH 4YeThIpe dTama (BMecTe ¢ MPOMEXKYTOYHOH (a3oi mpuHsTHS
au00 THIIOBOTO PEIICHUs, TMOO PEHICHUS Ha OCHOBE dBPUCTHKH) SBISIOTCS dTalaMH
JCHCTBHI CyOBbEKTa YIpAaBJICHUS - oOmepaTUBHOro juma (aucrerdepa). dpyrumu
yY4aCTHUKaMU IpoLEecca yNpaBlIeHUs SBISIOTCS TaKXe MOKa3aHHbIEe Ha puc.l 0ObeKT
yIpaBJIeHUs, BHEIIHUE (DAKTOPbI U UCTOYHUKH MH(popMaruu. CTpenkaMu Ha CXeMme
0003HayYeHbl YIPABICHUYECKHE CBS3M MEX]y YYaCTHUKaMM M JTalmamMu mpouecca
VIOpPABJICHUS, TO €CTh HAIpaBICHUS NOTOKOB HH(POPMALMM M YIPaBICHUYECKUX
KOMaH]I.

[lonsitue “BHemHuEe (akTOphl’ BapbUPYETCS B 3aBUCUMOCTH OT KOHKPETHUKHU
paccMaTpHUBaEeMBbIX LI€JIM U 3a7a4 ynpasiieHus. JlJig OOJbIIMHCTBA 33/1a4 [0 BEJICHUIO
AIEKTPUUECKOrO0 pEeXMMa Harpy3ka MOTpeOUTeseil 3JIEeKTPOIHEPruh B IMEPBOM
NpUOIMKEHUU PAcCMAaTPUBAETCA KakK BEJIMYMHA CTaTUYecKas, He3aBUCSIas OT
JCHCTBUI ONEpaTUBHOrO MepcoHana (KpoMme CiydaeB, CBSI3aHHBIX C OTKIFOUECHHEM
9TOM HArpy3KH YaCTHYHO WJIM IMOJIHOCTBIO), YTO MO3BOJIIET OTHECTH €€ K BHEUTHHM
(dakTopaM TaKUM Kak KJIMMAaTHYECKHE YCJIOBHS, PEKUMHBIE M IMPOYHUE CBA3U CO
CMEXHBIMM OpranuzauusMu v T.1. OgHAKo B cllydasiX, KOrja paccMaTpHBalOTCA
3a/layd, CBS3aHHBIM C JEUCTBUAMH OIEPATUBHOIO IMEPCOHANa MO YIPaBICHUIO
norpedureneM (peryjiMpoBaHUE BEIUYMUHBI  DIIEKTPONOTPEOJICHUS, H3MEHEHHE
Ka4yecTBa JJICKTPOIHEPTMH W T.J.), MOTPEOUTENIeH CIeAyeT OTHOCHUTh K OOBEKTY
yrpasienus /7/.

Otan  00pa®OTKM W OLEHKH WHGOpPMAIMU 3aKII0YaeTcss MNpPEeXkIe BCEro B
MOJIyYEHUH JHMCIETYEPOM CBEACHUH O COCTOSHUU IMEPBUYHOM CXEMbI, O PEKHUME
paboThl 000PYIOBAHMS, O COCTOSIHUM ITEPBUYHOTO U BTOPUYHOTO 000PY0BaHUS
(B TOM 4HCIE€ O COCTOSHHHM YCTPOMCTB pEJICHHOW 3allUThl M aBTOMATHKH), O
NepCcoHaje, CPeACTBAX AUCHETYEPCKOro YNPaBICHUS U T.II. - IPUMEHHUTEIbHO KaK K
00BEKTY YINpaBJICHUS, TaK U K BHEIIHUM (haKTOpaM.

Hctounukamu uHopmManuu B OOLIEM cllydae SBISIOTCS KaK TEXHUYECKHE
CpeacTBa aucHeTdyepcKkoro ymnpasiienuss Bxoasmue B komiuiekc CATY u ACHAY
(nH(DOpPMAIMOHHO-N3MEPUTEBHBIN KOMILICKC: JaTYUKH TEIICMEXaHUKH, JTAMIThI BHI30Ba
Ha KOMMYTATOpe MPSIMOM CBSI3U), TaK M YCTHBIC (paaro u Tene(OoHHBIE) COOOMCHHS
ONEPATUBHBIX W MPOYUX PAOOTHHUKOB DHEPrOCHUCTEMBI, CMEKHBIX OpraHu3anuii (B
TOM YHCJIe TOTPEOUTENCH SHEPTUH, TOCTOPOHHUX JIMII - HACEJICHUS) U T.1I.

[loctynnenue wuHPOpMALMKU MOXKET OCYLIECTBIATHCS KaK IO  BBI3OBY
(moctymaTh B OTBET Ha 3ampoc OINEPATUBHOTO pPAa0OTHUKA, JUCIEeTYepa OT
UH(POPMAIMOHHO-U3MEPHUTEIHHOTO KOMIUIEKCA, OT MOJAYMHEHHOrO0 M T.JI.), TaK H
MyTeM IUKIMYECKOro omnpoca NepuPpepuilHbIX YCTPONCTB, HO MOXKET MOCTYNHUTh U
HEOKHMIAHHO (CIIOHTAHHO) B CBSI3U C HMMECIOIIUMHU MECTO COOBITHSIMU (HM3MEHEHHE
NOKa3aHUN PUOOPOB, TOKJIA]] MECTHOTO NIEPCOHAIa 00 aBapUHHOW CUTYAIlUU U T.I1.).

B o61em ciydae nonyyeHue nHGopMaIum - COObITHE PACTIHYTOE BO BPEMEHH,
KpOME TOro, B PpslIe CIy4yaeB BKIIOYAIOIIEE HECKOJBKO MOCIEI0BATEIBHO

MOCTYMAIOIMIKUX MOPUUN - KBaHTOB HHGpopMmanuu. PacTSHyTOCTP BO BpeMEHU H
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IpOOHOCTh MOTOKAa MH(OPMAIMU MOXET BBI3BIBATHCS KaK JJIMTEIBHBIM pPa3BUTHEM
CaMOro COOBITHSI, TOPOKAAIOUIETO 3TY UHPOPMALIHMIO, TaK U HEOJHOBPEMEHHOCTBIO
cpaOaTbiBaHUsl KaHAJIOB HWH(OpMAUMU TaK, HaNpuMep, MOKHO BBIIEIUTH
MEPBOHAYATILHO MOJYYCHHYIO OPLUIO UH(POPMALIMH, MPULIEANIYIO B TEMIIE COOBITUS
MO0 KaHajlaM TIeJeMEXaHUKW U JIOMOJHUTENbHYI0 MHQOpPMAalLHIO, MOCTYMNAIIIYI0 CO
3HAYUTENBHON 3aJ€PKKOW M3 COOOILIEHUH MOAYMHEHHOI'O ONEPAaTUBHOIO MEepcoHalla
(Mo MHUIMATUBE 3TOTO MEPCOHATA WM IO CHIEIHATBHBIM 3aIPOCcaM JIUCIIETIEPa).

COop umH(popmanuu BKIOYaeT B ceds ee 00pabOTKy M MpeaBApUTENbHYIO
OLIEHKY, B X0Jl¢ KOTOPOH CJIEeNyeT 0CO000 pacCMOTPETh AOCTOBEPHOCTh IOJIYyYEHHOU
uH(pOpMaIK, UCIIOJIb3Ys TAKUE METObI KaK COMOCTaBjIeHUe nHpopMaluu 00 0JHOM
U TOM K€ COOBITUHM, MOJYYEHHON M3 pa3HbIX UCTOUYHUKOB WM Pa3HbIMHU MYTSIMH, a
TaK)K€ COINOCTABJICHUE IIOJYYECHHBIX JAHHBIX C pe3yJbTaTaMU IPEABAPUTEIBHBIX
pacyeToB, C TUIMOTETUYECKON MOJEINBIO CUTYAlLllH, & TAKXKE ONMPEAETUTh JOCTATOUYHO
JIM TIOJTy4Y€HHOM MH(pOpMaIUK AJIs Tepexoa K OLEHKE CaMOi CUTYallHH.

Ouenka MHpOpMaLIUU MO €€ JOCTATOYHOCTH MPEANoJiaraeT B JYUIIeM ciydae
MPOBEPKY HAJIWYMsI TaKUX €€ HEMPEMEHHBIX COCTaBISAIOIIMX, KaKk HHpOpMALMS O
CXEeMe, O PEeKHUME, O COCTOSIHUU 000pyaoBaHus, o padbore ycrpoiictB P3A u AC/1Y, o
JNEUCTBUSAX M COCTOSIHUM T€pCOHaja. YcCIelHas MpoBepka HH(OpManuu Ha ee
JOCTaTOYHOCTh MOXKET OBbITh NPOM3BEACHA TOJBKO NPHU HATMYUM Yy JUcCHeTdepa
TUIIOTETUYECKOU MOJEIN CUTyalluu, KOHCTPYUPYEMOM U BUIOU3MEHSAEMOM 110 Mepe
MOCTYIUIEHUSI HH()OPMALUK.

Ecniu mnonydyeHHOM WHQOpMAUUMU HEJOCTATOYHO - CIENYET MOJYYUTh
JOTIOTHUTENbHYI0, IPUYEM, 3Ta JTIONOJHUTENbHAs MH(OPMAIUS TaKXKeE JTOKHA OBITH
NpOBEpPEHA ¢ TOYKHU 3PCHUS JOCTOBEPHOCTH U JIOCTaTOYHOCTH /7/.

OueHka cuTyalldd W BbIOOp  albTE€pHATHB  BKIKOYAET MOCTPOCHHE
CUTYallUOHHOHN paboueld MoAeNnH, TO €cTb (POPMHUPOBAHUE B CO3HAHUU JUCIETYEpA
MPEACTABICHUS O MPOU3OILIEAINIEM COOBITUU. 3aTeM BBINMOIHAETCA MNpPOLEAypa €€
ananmu3a (MpeICTaBICHUE CUTYAllMM B BHJIC JJIEMEHTApHBIX COObITHI). [IpuMepom
MOTYT CIY)XUTh CIEAYIOIIHE SBJICHHUS - Teperpy3ka oOOpyaoBaHUs, MOHUKEHUE
HAJeKHOCTH, TOBpPEXKIeHUE 000pyJ0BaHus, NoraneHue norpedureneit u 1.m. lanee
IIPOBOJIMTCSl OLIEHKAa BO3MOYKHOW AWHAMHUKU PA3BUTUS U IPEAEIBHO JOIMYCTUMOIO
BPEMEHU HOPMAJIM3ALMKU KaXJAO0r0 M3 3JIEMEHTAPHBIX COObITUN. OYeBUIHO, YTO HE
uMes BO3MOXHOCTH OJHOBPEMEHHO 3aHSThCS BCEMH 3TUMHU COOBITHSIMHU TPU HX
MHOTOYHMCIIEHHOCTH U MHOT000pa3uu, AUCHETYEp JOJDKEH UX PAaHKUPOBATH, TO €CTh
BBIJICJIUTH T€ 3JE€MEHTapHbIE COOBITUS, KOTOPbIE CIEAYET HOPMAJIU30BaTh B MEPBYIO
ouepe/ib - C YYeTOM NPUBEACHHBIX BbIIIE COOOpa)KEHUN O MPEAENIbHO JOMYyCTUMOM
BPEMEHU HOPMAJIM3ALMK, TO3BOJSIOIIEM HCKIOYUTh YCYI'yOJIeHHEe CHUTyallud B
L(EJIOM.

Bo16op miaHa AeMcTBUN BKJIIOYAET MOMCK OOIIEro MPHUHIIMIIA HOPMAaJIU3aluu
cutyanuu (CTpaterus) ¢ TOCHEAYyIIeH pa3padoTKO KOHKPETHBIX OIepallyid,
OCHOBAHHBIX Ha TOM NIPUHIMIE (TaKTHUECKOe perieHue). [Ipu 3ToM pekoMeHIyeTcs
MCIIOJIb30BaTh KaK THIOBBIE CUTyallud U COOTBETCTBYIOIIUE UM PELIEHUS, U3BECTHBIC
aucrieTdepy (OCBOCHHBIE B X0Ji¢ PO(PECCUOHATIBHON MOJATOTOBKU), TaK M HAXOJHUTH
HOBBIE HETPAJAULMOHHBIE PEIICHUS HA OCHOBE 3BPUCTUYECKUX METOOB.
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[Ipu BbBIOOpPE Kak CTpaTerud, TaK M TaKTUKU OINEPATUBHOIO pEUICHUsS
KEJIaTebHO HAaWTHU TaKkoOW BapuUaHT AEHCTBUM, KOTOPHIA Obl MO3BOJIUI HE TOJIBKO B
KpaTyailliie CpOKM HOPMAJIM30BaTh HAuMOOJEE OMACHOE MO CBOMM MOCIEICTBUSAM
AJIEMEHTApHOE COOBITHE, HO M MO BO3MOXXHOCTH OJHHUM XOJIOM oOOecrnedmsi Obl
HOPMAJIM3ALMI0 BO3MOXKHO OOJIBIIEr0 Yucia Takux coObiTuil. [Iprmepom siBnsiercs
BKJIIOYEHHUE PE3EPBHOIO DJIEMEHTA DJIEKTPOCETH, OJHOBPEMEHHO CHUKAIOIIEE
BEJIMYMHY ONACHOM Meperpy3Ku U NOBBIIIAIOIIEE HAJIEKHOCTD IIEKTPOCHAOKEHUS.

B oOmem cinydyae B HaMEUEHHYIO MpOrpamMMy TaKTHUYECKHUX MEpPONpPUSITHI
BKJIIOYAIOTCS. M Takue JEHCTBUA, KaKk cOOp JOMOJIHUTENbHOW HH(OpMauuu WM
MpOBEPKA JOCTOBEPHOCTH YK€ NOJy4YeHHOU. IlepBoHayanpHO HAMEYEHHBIN
JUCIIETYEPOM TAKTHUECKUMW IUIAaH JEWCTBUA HE JOJKEH OXBAaThIBATh CIIUIIKOM
OOJIBIIOE KOJMYECTBO MEPONPUATUN, TO €CTh HE 0053aTelbHO JOBOJUTH €ro 0
3aBEpIICHUS HAMEUEHHOrO0 CTpaTeruyeckoro pemeHus. [Ipu  yBepeHHOCTH B
MPAKTUYECKOM OCYIIECTBUMOCTH HAMEUEHHOW CTpPATErMU JAEUCTBUM JOCTATOYHO
MMETh TaKTHYECKHE pElIeHHs Mg MEPBBIX HTANOB peall3aliud BBIOPAHHOIO
CTPAaTEru4ecKOro MmiaHa. ITo OOBSACHAETCS TEM, UYTO Pa3BUTHE CUTYallMH, B JIIOOOH
JMHAMUYECKOM cucTeMe (HampuMmep, dJIEKTPOIHEPTETHUECKOM), a TAKKE Pe3yJIbTaThl
peanu3aluy  NEPBBIX  3TAalOB  HAMEUYEHHOT0 IUIaHa  MOTYT  MOTpPeOOBATH
KOPPEKTHUPOBKM HE TOJBKO TAKTUYECKOrO, HO 3a4acCTyl0 M CTPATETMYECKOro IUlaHa
JNEUCTBUH.

Otan _peanus3aiu _penieHus (ONEpPaTUBHBIC MEPEKIIOYCHUS) BKIFOYACT
HEIMOCPEJICTBEHHbIE JEUCTBUS C O0OpYAOBaHHEM, IEPEMELIEHUE OINEPATUBHOIO
nepcoHana (BeIe3]l Ha MOJACTAHIMIO Pa3be3JHON ONEPATUBHOW OpUTAJIbI), a TAaKXKE U
BBITEKAIOIIYI0O W3 BBIIIECKA3aHHOIO KOPPEKTUPOBKY. KoppekTupoBka MOXKET
3aKITI0YATHCSl B TIOJIHOM, KapJAHMHAIBHOM M3MCHECHUU CcTpaTteruu (HAMEYCHHOM paHee
TUTaHE HOPMAJM3alMK CUTYallu1) WU B “HaJACTPOiiKe” MepBOHAYAILHO HAMEYEHHOTO
IUTaHa MOCIICAYIONUMH dTanamu aevctsuii /7/.

JIaHHBI JTanm TAaKK€ CONPOBOXKAAECTCSA IOJYYEHUEM  JIOMOJHUTEIBHOMN
uHpopMauu OOYCIOBICHHOW pe3ylibTaTaMM peali3alliyd MPUHATOTO IUIaHa
JNEUCTBUH.

Takum oOpa3oM, paccMaTpuBaeMbIl  KU3HEHHBIM LMK  ONEPATUBHOIO
VIOPABJICHUS 3aMKHYJCS, YTO MO3BOJSET HA OCHOBE 3aKJIIOUUTEIbHON HH(pOpPMALMU
IOPUHATh PEIIeHHE O TNPEKPAlleHUd ONEpaTUBHbIX JEUCTBUM WA 00 HX
IpoAoJDKeHUU. B mocienneM ciy4ae pedb NOMAET yKE O HOBOM IUKIIE
YIPABJIEHUYECKUX JEHCTBUM, HA Oa3e HOBOM MH(POpPMALIUU O CUTYaLIUU.

CymectByer W Apyrodl BapHaHT MPEACTABICHUsS LHKJIA ONEPATUBHOIO
yIpaBJieHUs, KOTOPBIM MOAPOOHO pacCMOTpeH u 000cHOBaH B padotax S.A. [{upens
[7,8/. B HUX naHHBII NUKI peanm3yercs B rpaduveckoil popme, a UMEHHO - B BHJC
JepeBa JIOTHUYECKUX paccyxaeHuid. IlpemmymniectBa Takoro mpeACcTaBICHUS
3aKJIIOYAIOTCS B BO3MOKHOCTHM  HAIJISIIHOTO  M300pa)K€HUsT B3aUMOCBSI3U U
B3aMMOBJIMSIHUSL OTHEJBHBIX CJAraéMbIX pacCMAaTpUBAEMOIO IMKJIA, a TaKxKe
o0ecreyeHuny KellaTeIbHON CTeNeH HaIeKHOCTH.
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Tema 3. OnepaTuBHbIe NMePeKJIIYCHUS: OpraHm3anus,
nocjaenoBarebHocTh W Tunm3amus. (10 wac.). OnepaTuBHbICE COCTOSHUS
o0opynoBaHusi. THUIOBBIE CXEMbl JJIEKTPUUECKUX coeluHeHud. OpraHuzaius u
MOPSIAOK MPOU3BOJICTBA MEPEKIIOYEHNN B 3JIEKTPOyCcTaHOBKax. OT/ada onepaTtuBHON
komauabl (pactopsikeHus). CoCTaBJICHHE OINEPATUBHBIX OJIAHKOB M IMPOTPAMM.
JlelicTBUs IepCOHAIAa IIpU NPOU3BOJACTBE IepekinoueHui. llocnenoBarenbHOCTH
OCHOBHBIX OIEpAlUi U JEUCTBUM MPU OTKIOUEHUH W BKIKOUYEHUH JDJIEKTPUUYECKUX
uenei. BkiroueHrne npoBepoUHbIX onepanuii B 0JJaHK ONEePATUBHBIX MEPEKIIOYSHHM.
Onepanun B cxeMax peJIeHOM 3alllMThl U aBTOMATHUKHU. [lepekntoueHuss Ha
MOJICTAHLIUAX BBIMIOJHEHHBIX MO YIIPOLIEHHBbIM cxemaM. [lepeBos mpucoeauHeHun ¢
OJIHOM CHUCTEMBI IIMH Ha Jpyryro. JleHCTBUSA NEepCcOHaia IIPU BBIBOJE B PEMOHT
cuUcTeMbl COOPHBIX IIMH M BBOJIE UX B paboTy mocie pemoHTa. [lepekitouenus npu
BBIBOJIC B PEMOHT BBIKJIIOUATENEH M BBOJE MX B pabOTy mociie peMoHTa. TUMOBBIE
OJIaHKU U MPOTPAMMBbI MIEPEKITIOYCHUM.

OnepaTuBHBIEC COCTOSTHHSI 000PY10BAHUS

OCHOBHBIMHU OTEPATUBHBIMU COCTOSIHUSIMH DJICKTPUUYECKOr0 000pyAOBaHUs
(TpaHchopMaToOpoB, KOMMYTAIMOHHBIX allapaTroB, IIWH, YCTpoHcTB P3A u T.m.),
YCTAHOBJICHHOTO Ha TOJCTAHIMAX JSHEPromnpeAnpusatuii  (3HeprooObeTMHEHUN),
SBISIIOTCS — pabodee, PEeMOHTHOE, pe3epBHOE (B TOM YHUCIIE B aBTOMATHYECKOM
pe3epBe), Mo HaIPSHKEHUEM.

O6opynoBaHue CUMTAETCs HaXOASIIMMCS B padome, €CI KOMMYTAallMOHHBIE

anmaparbl B €ro LeNHM BKJIIOYEHbl W OOpa3oBaHa 3aMKHYTas 3JEKTpUYEcKas LeNb
MEXI1Y UCTOUYHUKOM MUTAHUS U MPUEMHHUKOM 3JIEKTPOIHEPTHUH.
Ecim  oGopyngoBaHue  OTKJIIOYEHO  KOMMYTAllMOHHBIMU  amnmapaTaMd WU
pPacHIMHOBAHO M TOJATOTOBJIIEHO K MPOM3BOJACTBY paldOT, TO HE3aBUCUMO OT
BBITIOJIHEHUSI HA HEM PEMOHTHBIX pa0dOT B JaHHBII MOMEHT BPEMEHH OHO CUUTAETCS
HaxXOJAILLUMCS B peMOHme.

OO6opyioBaHHE CUMTAETCS HAXOMSAIIUMCS B pe3zepee, €CIU OHO OTKIIOYEHO
KOMMYTAllMOHHBIMHU almnaparaMd U BO3MOXXHO HEMEIJICHHOE BKJIIOYEHHUE €ro B
paboTy ¢ MOMOIIBIO0 3TUX KOMMYTAIMOHHBIX anmnapaToB.

OO6opyi0oBaHHE CUMTAETCS HAXOIAIUMCS B A8MOMAMUYECKOM pe3epee, eClu
OHO OTKJIFOYEHO TOJIBKO BBIKJIIOUATEIISIMU WM OTHACIUTENSAMHU, HWMEIIIUMU
aBTOMAaTUYECKUW MPUBOJ Ha BKIIOYEHHWE, U MOXKET OBITh BBEACHO B paboTy
JNEUCTBUEM aBTOMATUYECKUX YCTPOMCTB.

OO0opy0BaHUE CUYUTACTCS HAXOOAWUMCA NOO HANPANCEHUEM, €CIIA OHO
MOJIKIFOYEHO KOMMYTAMOHHBIMU alIapaTtaMy K UICTOYHUKY HAIPSKEHUs, HO TEM HE
MeHee He HaxoauTcs B paboTe (CHiIoBoil TpaHc(hOopMaTOp HAa XOJIOCTOM XOJY, JTUHHS
AIIEKTPOTIePEIayr, BKIIFOUCHHASI CO CTOPOHBI MUTAOIICH €€ TOJACTAHINH U T.]1.).

YCTpOUCTBO PENEUHOM 3aIUTHI U ABTOMATUKU CUUTAETCA GKIIOYEHHbIM 6
pabomy, eciu BBIXOJHAs I 3TOTO YCTPOWMCTBA C MOMOIIBIO HakIag0K (0J0KOB,
KJIFOUEH) TOJKIIOYEHA K OJCKTPOMATHUTAM YIPABICHHUS BKIFOUYAIONIMX WA
OTKJIFOYAIOIIMX KOMMYTAIlMOHHBIX anmnapaToB.

YCTpOUCTBO PENEMHON 3alUTBl U ABTOMATUKU CUYUTAECTCS OMKIIOYEHHbIM,
€CIIM BBIXOJHAs IEMb OJTOTO0 YCTPOWCTBA OTKJIFOYEHA Hakimaakamu (Ookamu,

KJIIO‘IaMI/I) OT DJICKTPOMArHuTOB YIIPABJICHHUA KOMMYTAIIMOHHBIX allllapaToB.
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Y CTpoiCTBO peneiHOM 3alUThl U aBTOMAaTUKN CUUTAECTCS OMKAIOUEHHbIM O/
MmexXHUuuecko20 00cayycusanus (PKCIUTYaTAIMOHHON TPOBEPKH), €CIIH €ro HElb3s
BKIIIOYUTh B pabOTy MH3-32 HEUCHPABHOCTH M HEOOXOAMMOCTH NPOBEICHUS
npopUIAKTHUIECKUX PAOOT.

[lepeBon 00OpynOBaHMS U3 OJHOIO ONEPATUBHOIO COCTOSIHUS B JpPyroe
MPOUCXOAUT B  pe3yibTare OINEpPaTUBHBIX NepekintoueHuil.  OnepaTuBHbIC
MEPEKIIOUCHUST BBITIOJTHAKOT TAaKXE IMPH BCEBO3MOXHBIX HM3MEHEHHSIX PEKHUMOB
paboThl 00OpYOBaHMS W TMPU JUKBUJAIMU aBAPUMHBIX CHUTYaIlMil, KOrJa MepeBO/I
0o0OpyAOBaHUSI U3 OJHOIO OINEPAaTUBHOTO COCTOSHHUS B JIPYro€ MPOUCXOJUT
ABTOMAaTHUYECKH — B PE3YJbTATE ACUCTBUSA PEJIECMHOU 3alUThl U aBTOMATUYECKUX
YCTPOWCTB.

N3meHeHneM oOmepaTUBHOTO COCTOSIHUS OOOpYJOBaHUS Ha TOACTAHIUSAX
(3JIEKTPUYECKUX CTAHIMIX) PYKOBOJIUT JIHCIIETYEP, B OMCPATUBHOM YIPABIICHUU
KOTOPOTO HAXOJUTCS OCHOBHOE OOOpYIOBAaHME, YCTPONCTBA PEJICMHON 3alUTHI U
pa3jIvM4YHbIE AaBTOMATUYECKUE YCTPOMCTBA, a B OIEPATUBHOM ITOJYAHEHUU —
[IEPCOHAJI, OCYLIECTBIAIOIIUN UX DKCILTYaTalHIo.

Tunosbie cxeMbl JJIEKTPUYECKUX COCAMHCHUH

['maBHasg cxeMa DJJIEKTPUYECKUX COEIUHECHUM TMOJCTAHIMU 3aBUCUT OT
cienyromux (pakTopoB: TUIA MOJACTAHLMH, YKCIA M MOUIHOCTH YCTaHABJIEHHBIX
CWJIOBBIX TpaHC(OpPMATOpPOB; KATETOPUMHOCTH MOTpeOUTENEeH  3IIEKTPUYECKOU
SHEPIUM MO HAJEKHOCTH DJIEKTPOCHAOXKEHUS; YPOBHEW HANPSIKEHUS; KOJIMYECTBA
MUTAIOINUX JIMHUA W OTXOASIIMX MPHUCOEAUHEHUMN; BEJIUYUH TOKOB KOPOTKOTO
3aMbIKaHHs, 5KOHOMUYHOCTH; THOKOCTH U y100OCTBA B DKCIUTyaTallMu; O€301aCHOCTH
B OOCHyXMBaHUM W JAp. BapuaHTbl BO3MOXKHBIX CXE€M JJIEKTPUYECKUX COCTUHECHUI
NPHUBEICHBI B JJICKTPOTEXHUYECKOM crpaBounuke [1.3, kH.1l.], a HaumbOomee
paclpoOCTPAHEHHBIE CXEMbl, MPUMEHSEMBIE Ha DJHEProNpeANpUsATHSIX U B
HHEProoObEAUHEHUSX, IOKA3aHbl B TAHHOM pa3Jieie.

Cxembl I1eKmpuueckux coeounenuil Ha cmopone 6-10 kB

Haubonee nmpoctoii cxeMol 3JeKTpOycTaHOBOK Ha cTopoHe 6-10 kB siBisieTcs
cxema ¢ 0OHOU cucmemol COOPHbIX WUH C Pa3lielIeHueM COOPHBIX IIIUH Ha CEKIIHH,
YUCJIO KOTOPBIX OOBIYHO COOTBETCTBYET KOJIMYECTBY HCTOYHHUKOB muTaHus. Ha
MOJACTAHIUAX MPOMBIIUIEHHBIX MNPEANPUATHI CEKIMOHHBIA  BBIKIIOYATENb B
HOPMaJIbHOM PEKUME OOBIYHO OTKJTIOUEH B IEJISIX OrpaHudeHust TokoB K3.

CxemMa ¢ OOHOM CHUCTEMOM IIMH TO3BOJSAET IIMPOKO HCIOJIB30BATh
KOMIUICKTHBIC pacrpeneiautenbubie  ycTpoiictBa (KPVY), umeromme sideiiku ¢
BBIKJIIOUATEIISIMA, YCTAHOBJIICHHBIMA HA BBIKATHBIX TEJIEKKAX, YTO CHHXKAET
CTOMMOCTh MOHTAaKa, ITO3BOJIET IIUPOKO NPUMEHATH MEXAHU3ALMIO, YMEHBIIAET
BpeMsI  COOPYKEHHS  DJIGKTPOYCTAHOBKM M MO3BOJIIET A(P(EKTUBHO  HUX
JKCIUTYaTUPOBATh U PEMOHTUPOBATh.

[Ipu ucnonn3zoBanuu siueek KCO wuctounuku nutanus u jguHun 6-10 xB
NPUCOCAUHSAIOTCA K  COOpPHBIM IIIMHAM C TOMOIIBID  BBIKJIIOYATENEH U
pazbenunuTeneil. Ha kaxayro 1enb HE0OXOAUM OJMH BBIKJIIOYATEIh, KOTOPBIN
CIYKMUT JJI1 OTKJIFOUEHHUS] U BKJIIOYEHUS STOM LIENMM B HOPMAJbHBIX M aBAPUKHBIX
peKUMax.
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[Ipu nHeoOxoaumocTu oTkiIrodeHuss JuHuu W1 [10CTaTOYHO OTKIIIOUYUTH
Boikitovatesnb Q1. Eciam Beikirouatens QL BBIBOAMTCS B PEMOHT, TO MOCJIE €ro
OTKJTIOUEHHUS] OTKJIIOYAIOT pa3beUHUTENN: CHavana JnuHewHeii QS1, a 3arem
mHABI QS2.

Takum o0pa3om, omnepauuu ¢ pazbeIUHUTEIIMU HEOOXOAUMBI TOJIBKO MpPHU
BBIBOJIC MIPUCOCAMHEHUs B IEsAX oOecriedeHus: 0e30MacHOro MPOU3BOJICTBA PadoT.
Bcenencrteue O4HOTUITHOCTH M IIPOCTOTHI OIIEPALIUi ¢ Pa3beAUHUTEIAMU aBAPUINHOCTD
M3-3a HEMPAaBUWIBHBIX IEUCTBUI C HUMH AE€XKYPHOrO MEepCoOHalla Maja, 4YTO OTHOCHUTCS
K JIOCTOMHCTBaM paccMaTpUBaeMoi cxembl. [J0CTOMHCTBAMH CXEMBbI TAK)KE SIBISIIOTCS
MPOCTOTA, HATJISITHOCTh, SKOHOMUYHOCTD, JOCTATOYHO BBICOKAsl HAJIEAKHOCTh

Hapsny ¢ nocronmHcTBamMu cxema ¢ OJHOM HECEKIIMOHUPOBAHHOW CUCTEMOU
IIMH 00JIalaeT psAJIOM HENOCTaTKOB. [l pemMoHTa COOpHBIX IIMH M IIMHHBIX
pazbeMHUTENEH JII0OOr0  MPUCOEAMHEHUS HEOOXOAMMO TMOJHOCTbIO  CHATH
HaMpspKeHUe ¢o COOPHBIX IIMH, T.€. OTKIIOYUTh UCTOYHUKHU MUTAHUSA. DTO TPUBOJIUT
K MEPEPBIBY IEKTPOCHAOKEHUS BCEX MOTpeOUTENCH Ha BpeMsl PEMOHTA.

[Ipy MOBpEXAEHUU U MOCIEAYIOIIEM PEMOHTE OJHOW CEKIUU OTBETCTBEHHbIE
noTpeOuTeNH, HOPMAJILHO MHUTAIOIIHUECS ¢ 00euX CeKlMii, octatoTcsi 0e3 pesepsa, a
NOTpeOUTENH, HE PE3EPBUPOBAHHBIE IO CETH, OTKIIOYAIOTCS HAa BCE BPEMS PEMOHTA.
B sTOM pexume UCTOYHMK IUTAHUS, MOAKIIOUYEHHBIM K PEMOHTHUPYEMOM CEKLHH,
OTKJIFOYAETCS Ha BCE BPEMsI PEMOHTA.

C yuetoMm ocobennocteli anekrpornpueMHukoB (I u Il kareropwuii), Ux cxembl
DIIEKTPOCHA0KEHUsT (OTCYTCTBUE pe3epBa IO CETH), a TAaKKe OOJBIIOrO KOJIHYECTBA
MPUCOECTUHEHUN K COOPHBIM IIMHAM JIJIsl TJITABHOTO PaclpeieuTeIbHOr0 yCTPOMCTBa
TOIl Ha psAne KpynHBIX IOHU3ZUTENBHBIX NOACTAHUMN NPEANPUITHH UYEPHOU H
LBETHOM MeETAJIIypruu, Ha 3aBoackux TOLl npu TEXHHMKO-2KOHOMHUYECKOM
000CHOBaHUM MOKET MPEAYCMATPUBATLCS cXeMa C 08YMs CUCEMAMU COOPHBIX WUH.

B oroii cxeme KaxIbld JJIEMEHT NPUCOCAUHSETCS Yepe3 Pa3BUIKY ABYX
IIMHHBIX Pa3beIUHUTENEH, YTO MO3BOJISET OCYIIECTBIATh PabOTy Kak Ha OJHOM, Tak
Y Ha JPYyTOU CUCTEME LIWH.

PaGouass cuctema IIMH CeKIMOHMpOBaHa BhIKIMOUarenem QB (uHOrma
peakropom LRB). Bropas cuctema mmH A2 sBAsieTCS PEe3epBHOM, HANPSHKCHHE HA
HEell HOpMalbHO oOTCcyTcTByeT. OO0€ cHCTeMbl IIMH MOTYT OBITh COEAMHEHBI
muHocoeAuHUTeNbHbIMU BbIKIItOUatensiMu QA1 u QA2, kotopsle B HOpMaJbHOM
pPEXUME OTKIIFOUEHBI.

Cxema ¢ AByMs CHCTEMaMM WIMH MO3BOJSET MPOU3BOAUTH PEMOHT OJHOMU
CUCTEMBI IIMH, COXpaHsiid B paboTe Bce MpUCOEAUHEHHs. Tak, MpU PEMOHTE OJHOU
ceKlMu paboueil cuctembl IMH Al Bce MpUCOEUHEHUS €€ EPEBOASAT Ha PE3EPBHYIO
CUCTEMY IIMH A2, 17151 Yero NpOU3BOJAT CIAEAYIOIINUE ONEPALNH:

BKJIFOYAIOT MIMHOCOEAMHUTENbHBIN BbIKIIIOYaTe b QA2 1 ¢ ero npuBojia CHUMAIOT
OIIEPATUBHBIN TOK;
MIPOBEPSIOT BKIIIOUeHHOE noJiokeHne QAZ;
BKJIIOYAIOT Ha CHUCTEMY IIMH A2 pa3beAUHUTENId BCEX MEPEBOAUMBIX
NPUCOETUHEHUH;
OTKJIFOYAIOT OT cucTeMbl MUH Al pa3beMHUTENN BCEX NPUCOEIUHEHUMN, KpOMeE
pazpenunuteneit QA2 u Tpancpopmaropa HaNpsSHKEHUS;
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[IEPEKII0YAOT NUTAHUE LENEN HANpPsOHKEHUs PEISeHHOW 3aluThl, aBTOMAaTUKU U
U3MEPUTETBHBIX TPUOOPOB HAa TpaHC(HOPMATOP HAIPSHKEHHS] CUCTEMbI LIUH AZ;
MIPOBEPAIOT MO aMIIEPMETPY OTCYTCTBHE HArpy3ku Ha QAZ;

MOJIAt0T ONEPATUBHBIN TOK HAa MPUBOJ U oTKIo4aroT QAZ;

MPOU3BOJAT MOATOTOBKY K PEMOHTY CEKIMH mHH Al.

B 31Ol cxeme MOXHO HCIIOJB30BAaTh IIMHOCOCAUHUTEIILHBINA BBIKIIOYATEIb
JUTSL 3aMEHBI BBIKJIFOYATENS JTH000r0 MPUCOETUHEHUS.

PaccmarpuBaemasi cxema ru0ka M J0CTaTOYHO HajexHa. K HemocTaTkam ee
clelyeT OTHECTH OOJbLIOe KOJIMYECTBO BBIKIOYATENEH, OoJee CIOXKHYIO
KOHCTPYKIMIO PACHPEIEIUTEIBHOIO YCTPOMCTBA, YTO BEAET K YBEIWYEHUIO
KalMUTaJbHbIX 3aTparT.

CyliecTBEHHBIM HEAOCTATKOM SIBJISIETCS MCMOJIb30BAaHUE pA3bEIMHUTENEH B
KauecTBE  ONEpaTUBHBIX  amnmapartoB.  bojbplioe  KOJIWYECTBO  ONEpaLMid
Pa3bEUHUTENSIMU M CJIOKHAasi  OJOKMPOBKAa  MEXJIY  BBIKIIOYATEISIMU U
pPa3bEUHUTENSIMU MPUBOJUT K BO3MOXXHOCTH OLIMOOYHOTO OTKIKOYEHHUS TOKa
Harpy3Kky pa3beIUHUTEISIMUA. BeposaTHOCTh aBapuil M3-3a HENPABUIIBHOIO JEHCTBUSA
00CTy’KMBAIOIIET0 MEepCOoHaNa B CXeMaxX C JABYyMs CHCTEMaMH LIMH OoJibllie, 4YEM B
CXeMax C OJJHOW CUCTEMOM IIIUH.

Cxembl 31eKkmpuueckux coeounenuil Ha cmopone 35-220 kB

[Ipy HEOONBIIOM KOJMYECTBE MpUCOEAUMHEHUN Ha cTopoHe 35-220 kB
MPUMEHSIOT YIPOILIEHHBIE CXEMBI, B KOTOPBIX OOBIYHO OTCYTCTBYIOT COOpPHBIE ILIMHBI,
YUCJIO BBIKJIIOYATENIE YMEHBILIEHO. B HEKOTOPBIX CXeMaxX BBIKIIOYATENIEH BBICOKOTO
HampsDKeHUs BOOOIE HE NpelycMaTpUBAlOT. YMPOIIEHHBIE CXEMbl MO3BOJSIOT
YMEHBIUIUTh PacXoj] 3JIEKTPOOOOPYAOBaHMS, CTPOUTEIBHBIX MATEpUATIOB, CHU3HTH
CTOUMOCTb PacHpeeUTENLHOIO0 YCTPOICTBA, YCKOPUTh €r0 MOHTaXK. TaKUe CXEeMbl
MOJIYYMJIA HauOoJiblIee pacIpOCTPaHEHHE HA MOACTAHIUAX.

OpHoli U3 YNPOIIEHHBIX CXEM SIBIISIETCSL cxema 610Ka mpanc@opmamop-1utusl.
B 065104HBIX cXemMax 3JIEeMEHTHI 3JIEKTPOYCTAHOBKU COEIUHSIOTCS IMOCIEI0BaTEIbHO,
0e3 momepevyHbIX CBsA3ed C Japyrumu Oynokamu. B paccmarpuBaemoit cxeme
Tpanchopmarop coearHen ¢ auHuen W Bbikirouatenem Q2.

[lpu aBapuu B JIMHUM OTKIIOYAIOTCS  BbIKIOUaTeb Q1 B Havane nuHum (Ha
paiionHoit moncrannmu) U Q2 co croponst BH Ttpancdopmaropa, mpu K3 B
Tpanchopmarope orkiaouarotcs Q2 u Q3.

B Onokax TpaHchopMaTOp-JIMHHUS HAa TYNUKOBBIX MOJACTAHLMSIX CO CTOPOHBI
BBICOKOT'O HAIpsKEHUsl ycTaHaBinuBaroTcs otaenutenn QR v kopoTko3ambIkaTenu
ON.

Jist  oTKiIIOYEeHMs] TpaHcPopMaTropa B HOPMAJIbHOM PEXKHUME JIOCTATOYHO
OTKJIIOUUTH Harpy3ky BeikiItouareneM Q2 co croponsl 6-10 kB, a 3aTemM OTKIIOUUTH
TOK HaMarHWu4yumBaHus TpaHcpopmaropa otnenutenem QR. JlomyctumocThb
MOCJIeTHEN Olepalyuy 3aBUCUT OT MOILHOCTH TpaHc(hopMaTopa U €ro HOMMHAJIBHOIO
HaIpPsHKEHUS.

[Ipy mnoBpexaeHUH B TpaHCPOPMATOPE pPENEHHON 3alUUTOW OTKIHOYAETCS
BbIKITIOUaTenb Q2 M mochbulaeTcsl UMIYJAbC Ha OTKIIOYeHue Bbikimtouarens Q1 Ha
MOJICTAaHLIMU 3HEprocucTemMbl. OTKIIOYAIOMUNA HMIYJIbC MOXKET IMepeAaBaThCs IO
CHEUUATbHO MPOJOKEHHOMY KaOemto, MO JUHUSAM Tele(OHHOW CBSI3U WM MO
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BBICOKOYACTOTHOMY  KaHajly  JIMHUM  BBICOKOro  HampspkeHus.  llomydus
teneotkimovaromuil umimyisc (TO), Beikarodatens Q1 oTkitouaercs, MoOcie 4ero
aBTOMaTU4ecku oTkiouaercs otaenutens QR. TpaH3uTHas AuHUSA, K KOTOPOH
MPUCOEIUHAETCS TpaHCPOPMATOpP, JOJIKHA OCTAThCA MOJ HAIMPSKEHUEM, MOITOMY
nociyie cpabarbiBanug QR aBromaTnuecku Bkitouaercsa Bbikitouarens Q1. [laysa B
CXeMe aBTOMATHUYECKOro MmoBTOopHOTrO BKItoueHus (AIIB) nomkHa ObITh corliacoBana
c BpemeHeM oTkitoueHus QR, B NpoTUBHOM ciydyae JMHUSA OyneT BKIIIOYEHA Ha
HEYCTpaHEHHOE TMOBpexkJIeHHue B Tpanchopmarope. OtkmoueHne Q1 MOXkHO
oOecrieunTh 0€3 mepenayn TEeNeOTKIIYAIOIIero umMmnynbca. s 3Toro Ha cTopoHe
BH ycranoBnen koporko3ambikaTenab QN. 3amura tpancopmatopa, cpabartbiBas,
nogaeT umnyibc Ha puBoJ QN, KOTOpHIH, BKIIIOYAsICh, co3/aeT UCKyccTBeHHOE K3.
Peneiinas 3ammra nuauun W1 cpabateiBaeTr u otkimodaeT Ql. HeobGxomumocThb
YCTaHOBKM KOPOTKO3aMbIKATENsl BBITEKAET U3 TOTO, YTO peseitHas 3amurta Juaun W1
Ha TMOACTAHIMM DHEPrOCUCTEMBbl MOKET OKa3aThC HEUYBCTBUTEIBHON K
MOBPEKIECHUSAM BHYTpHU TpaHchopmaropa. O1HAKO MPUMEHEHHE KOPTKO3aMbIKaTeNeH
CO37aeT TPyAHbIE YCIOBUS JJIsi paOdOThl BBIKIIOUYATENS] HA MUTAIOIIEM KOHLE JIMHUU
(Q1), T. kK. 3TOMY BBIKITIOUATEINFO IPUXOTUTCS OTKIIIOYATh HeynaneHHbie K3.

OCHOBHBIM JIOCTOMHCTBOM JaHHOM CXEMbl SIBISIETCS SKOHOMUYHOCTb, YTO
NPUBEJIO K IIMPOKOMY NPUMEHEHUIO TAKUX CXEM Mg OJHOTpaHC(HOpMATOPHBIX
MOJCTAHIMM, BKIIOYAEMBIX TJIYXOW OTMANKOW K TpaH3UTHOW JUHUU. OJHAKO B
HACTOsIIIIee BpEMSI HE pEKOMEHIYETCSl MPUMEHSTh 3Ty CXEMY NMPU NPOEKTUPOBAHUU U
1enecoodpasHa ee 3aMEeHa Ha CXEMY C BBIKIIIOUATEISIMU.

Ha nByxtpanchopmatopubeix noactaniusx 35-220 kB npumensercs cxema
08YX OJI0KO8 MpaHcHopmamop-1unus, KOTOpble 1 OOJbIIeH THOKOCTH COEIUHEHBI
HEaBTOMATUYECKOM nmepeMbIlukoil u3 AByX pazbeaunuteneit QS3, Q4.

B HOpManbHOM peXMMe OJUH U3 pa3beAMHUTENICH MEePEMbIYKU JOJIKEH OBITh
otkimtoueH. Ecim atoro He caenmarh, To npu K3 B mo6oit aunuu (W1 win W2)
peNeHON 3alUTON OTKIIYAlOTCs o0€ JIMHHUM, Hapylias 3JeKTPOCHAOKEHUE BCEX
MOJICTAaHLIUM, TPUCOECTUHEHHBIX K ATUM JINHUSIM.

OtkitoueHuss TpaHchopMaTopoB (ONepaTHBHBIC U aBApUNHBIC) HPOHCXOISAT
TaK e, Kak U B CXeMe€ OJAMHOYHOro Ojnoka. Ilepembluka u3 ABYyX pa3zbeauHUTENEH
UCIIOJIb3YETCSI PU OTKITIOYEHUSAX JINHUH.

[Ipu yctoitunBom moBpexaeHun Ha JauHuu W1 ortkmouarorcs Ql, Q3 u
nevicteueM ABP Ha ctopone 6-10 kB Bkitouaetcsi CeKIMOHHBIN BhikiIouaTeab QB,
oOecnieunBas nutanue norpedureneit or T2. Ecau nuHMS BBIBOAUTCS B PEMOHT, TO
NEUCTBUAMU JEKYPHOTO IIEPCOHAIA IIOACTAHUMM WA OIEPATUBHOW BBIE3IHOU
Opurafoi  OTKJIIOYaeTcs  JUHEHHbIM  pazpeaunutens  QS1,  BkiItouaercs
pa3beMHUTENb B MmepeMbluke M TpaHcpopmarop T1 cTaBuTCs mMOJ Harpysky
BKJIIOUEHHEM BbIKItouaTens co ctoponbl HH (Q3) ¢ mocienyrommm oTKIIOYCHHEM
CEKLIMOHHOr0 BBIKIIOYaTeNs. B 3toit cxeme Bo3MokHO nutanue T1 ot nunun W2
npu pemonte Jimaur W1 (unu nutanue T2 ot imann W1).

Ha cropone BH noacraHuuil BO3MOXXHO NPUMEHEHUE CXeMbl MOCHMUKA C
gbIKIIOYamesnsMuy C BO3MOXHOCTBIO MEPEX0/1a BIIOCIEACTBUH K CXeMaM CO COOpHBIMU
IMHAMHU.

36



B cxeMe niis yeThlpex NpUCOEIMHEHUN YCTAHABIUBAIOTCS TPU BBIKJIIOYATENS —
Q1, Q2, Q3. HopmanpHo BbIKIOYaTeNb Q3 Ha mEpeMbIUKEe MEXY ABYMS JTUHUSMU
W1 u W2 (B moctuke) BriroueH. [Ipu moBpexxaennn Ha nuaun W1 oTkimrouaetcs
Boikrouatens Q1, tpancopmatoper Tl m T2 ocratorcs B pabore, CBA3b C
sHeprocucteMol ocymectBisiercss no JuHun W2, Ilpu mnoBpexiaeHuu B
tpancopmarope T1 oTkimrouaercss Bbikiouarenb Q4 co crtoponsl 6-10 kB u
Beikirouatenn Q1 u Q3. B stom cnyuae nunus W1 okazanach OTKIIFOUEHHOM, XOTS
HUKAKUX TMOBPEXJACHUI Ha HEM HET, YTO SBJIAETCS HETOCTATKOM CXEMbl MOCTHKA.

Ecnu ydecTs, 4To aBapuiiHOE OTKIIIOUEHUE TpaHCHOPMATOPOB OBIBAET PEAKO, C
TaKMM HEJIOCTATKOM CXEMbl MOXXHO MUPUTHCS, TEM OoJiee uTo nocie oTkiarodeHus Q1
1 Q3 u mpu HEOOXOJUMOCTU BBIBOJIA B PEMOHT MOBPEXKACHHOTO TpaHchopMaropa
oTKJIIoO4aloT pazbeaunuTens QS1 u Brimouaror Q1, Q3, BoccTanaBnuBas paboTy
munuu W1

Jlist coxpaneHus B paboTe 00eux JUHUN MPHU PEBU3UU JIFOOOTO BBIKIIFOYATENS
(Q1, Q2, Q3) mpemycmarpuBaeTCsi JOINOJHUTEIbHAS TMEpPEeMbIUKa W3 JIBYX
pazbenunuteneit QS3, QA .

HopmanbHo oaun paspeaunuTenb QS3  nepeMblYKH — OTKIIIOYEH, BCE
BBIKJIIOUATeNM BKItOueHbl. g peBusum Bbeikmouatens Q1 mpenBapuTenbHO
BimtouaroT QS3, 3atem oTkmouaroT Q1 u pazbeauHUTENM MO 00€ CTOPOHBI OT
BhIKITIOUaTest. B pesynbrate 00a Tpanchopmaropa u o6e JIMHUM OCTATUCh B paboTe.
Ecnu B aTom pexxume nmpousoiaer K3 Ha oaHoit nuHuM, T0 oTkiountes Q2, T.e. 06e
JIMHUU OCTAaHYTCSl 0€3 HaINpsKEHUS.

Jns  peBusum  Boikmoyatens Q3  Takxke TpeABAPUTEIBLHO  BKIIOYAIOT
MEepPEMBIUKY, a 3aTeM OTKIIYatT Q3. DTOT peKUM MMEET TOT K€ HEJOCTATOK: MpH
K3 Ha o1HOM NTMHUM OTKIIIOYAIOTCS 00€ JTMHHH.

Cxema uemvipexyeonvhuxa (KBagpara) - 3Ta CXeMa DKOHOMHYHA (YeThIpe
BBIKITIOYATEISI HA YEThIPE PUCOCTUHEHNS), TIO3BOJISIET MPOU3BOIUTH OMPOOOBAHUE U
peBU3UI0 JIOOOr0 BBIKIIOUATENs O€3 HapylieHusi paboTbl ee 3jeMeHToB. Cxema
o0nazgaeT  BBICOKOM  HaAEXKHOCThIO.  OTKIIOUEHHE  BCEX  MPHUCOECIUHEHMM
MaJIOBEPOSITHO, OHO MOXET MPOU30WTU MpPU COBHNAACHUU PEBU3UU OJHOTO U3
BbIKITIOuaTeneit, Hanp. Q1, moBpexnenun auHuu W2 u OTKaze BBIKIIOYATENS BO
Bropo uenu Q4. B mensx mnpucoeMHEHUH JMHUN pa3zbeAUHUTENICH HE
yCTaHaBIMBAIOT, 4YTO ympomaer KoHcTpykuuio OPY. Ilpu pemonte nunun W2
OTKJIIO4atOT BbIKItouatenu Q3, Q4 u pazbelUHUTENN, YCTAHOBJIEHHBIE B CTOPOHY
muHuil. CBs3b octaBmuxcs B padore npucoeannennit W1, T1u T2 ocymectBisercs
yepe3 Beikiatoyatenu Q1, Q2. Eciu B 3toT nepuon nospeautcs T1, To oTkimountces
BbIKITIOUaTenb Q2, Bropoil Tpancopmarop u nuHusg W1 ocranyrcs B paboTe, HO
TPaH3UT MOIIHOCTU OyJeT HapyLIEH.

OTka3 OT YCTaHOBKH pa3beIMHUTENEH B LENAX JUHUA NPUBOJUT K CIIOKHBIM
pabotam no pekoHcTpykiuu OPY B cinydae nmoGaBiieHus] XOTS Obl OJHOM JUHUU U
nepexojie K  CXeM€  pacUIMpPeHHOr0  YEeThIPEXYroJbHHKA, B  KOTOPOM
NpelycMaTpUBaeTCs yCTaHOBKA pa3beIUWHUTENE Ha BCEeX JIMHUAX, M 3TO
MPEICTABIAECTCS HEOOOCHOBAHHBIM.
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JIOCTOMHCTBOM  BC€X  KOJBLEBBIX  CXEM  SBJISETCS  HUCIOJIb30BaHUE
pa3beMHUTENEeH TONBKO I peMOHTHBIX pabor. KommuectBo omnepanuii
Pa3bEIMHUTENSIMU B TAKUX CXEMaX HEBEIIUKO.

K HepgocTaTkam KOJBLEBBIX CXEM CJIEAYyeT OTHECTH Oojiee CIOXKHBIM BBIOOP
TpaHc(opMaToOpoB TOKA, BBIKJIIOYATENEH U pa3zbeIUHUTENCH, YCTAHOBJICHHBIX B
KOJbIIE, T. K. B 3aBUCUMOCTH OT pexkuMa pabOThl CXEMbl TOK, MPOTEKAIOLUN IO
annaparaMm, MeHseTcs. PeneiiHas 3amura Takxke JOJKHA ObITh BHIOpaHa C y4eTOM
BCEX BO3MOXKHBIX PEKUMOB IIPU BBIBOJIE B PEBU3UIO BBIKIIIOUATENEH KOIbIIA.

[Ipy OONBIIOM KOJUYECTBE MPHUCOCAUHEHUN HA MOBBIIICHHOM HAIpsHKEHUU
BO3MOXHO NPUMEHEHUE CXeM C OOUHOYHOU CeKYUOHUPOBAHHOU CUCINEMOLL WUUH.

Ora cxema o0nanaer psaOM CYIIECTBEHHBIX HEJAOCTaTKOB, B T. Y.
HEOOXOIMMOCThIO OTKJIIOYEHUS JIMHUM WJIM UCTOYHMKOB TNHUTAaHUS HA BCE BpeMs
PEMOHTA BBIKJIFOUATENS B UX LENH.

[Ipy ucnonb30BaHWM [aHHOM cXeMbl Ha HanpsbkeHun 35 kB orkimroueHue
JUHUU OyleT HEeNpOJOJDKUTENbHBIM, T. K. JJIMTEIBHOCTh PEMOHTA BBIKIIOYATENIEH
HeBelMka. B 3TOoT mepuoa, dYToObl o0ecrneuuTh TUTAHHE MOTPEOUTENeH,
HCIIOJIb3YETCSI pE3EPB MO CETH.

IIpyn “CcnONB30BaHUM NAHHOW CXEMBI B PACIPEICIIMTENbHBIX YCTPOUCTBAX Ha
HanpspkeHussx 110 kB u Bellle AIUTENbHOCTh pEMOHTA BBIKIIOYATENEH, 0COOEHHO
BO3JIYIIHBIX, BO3PACTAET U OTKIIOYATh IIENb HA BCE BPEMsI PEMOHTA HEJIOITYCTUMO.

NMeHHO moO3TOMY cXemMa NpPHUMEHSETCS TOJIbKO NpH MNPOSKTUPOBAHUU
pacrpeeuTeIbHbIX YCTPOMCTB MOACTaHIIMM ¢ HanpsikeHuem 35 kB.

OaHUM 13 BaXXKHBIX TPeOOBAHMI K CXeMaM Ha CTOPOHE BBICIIETO HAINpPSKEHUs
ABJIAETCS CO3/IaHME YCJIOBUM i1 peBU3MM U ONpoOOBaHMM BBIKIIOYAaTENE Oe3
nepepbiBa padoThl. DTUM TPeOOBAaHUSIM OTBEYAET cXemMd ¢ 0OXOOHOU CUCMEMOU UIUH.
B HopManbHOM pexume o06xoaHas cuctema muH AO HaxoauTcs 0e€3 HampsHKeHMS,
pazpequuuTenn QSO, coeauHsIONME JIUHUM M TpaHCPOPMATOPBI € OOXOAHOM
CUCTEMOM LIWH, OTKIIOUEHbl. B cxeme npenycmaTpuBaeTcsi 00XOHOM BBIKIIIOYATEb
QO, KOTOpPHBII MOXKET OBITh MPUCOECIUHEH K JTIOO0N CEKIIUU C MOMOIIBIO Pa3BUIIKU U3
IBYX pa3bEeIUHUTEIICH.

Cexuuu B 5TOM ciyyae mapaienbHbl. Boikimrouatens QO MoxkeT 3aMEHUTh
000U JIpyroil BBIKIIOYATENb, JIJIS Yero HaJo MPOU3BECTU CIEAYIOIINUE ONEPALNH:
BKJIIOYUTh 00X0aHOM BbIKMO4aTenh QO 1 mpoBEepKH HMCHPABHOCTH OOXOHOM
cucrembl 1uH, oTKIOUMTh QO, Bkmrounth QSO, BrAOUuTh QO, OTKIOYHUTH
BeIKIIIOUaTeNh Q1, oTkirounTh pazbenunutenn QS1 u QS2.

[locne yka3aHHBIX omepauuid JUHUS TOJy4YaeT MHUTaHUE Yepe3 OOXOJHYIO
cucteMy WmHMH W BbIKIodarensb QO oT mepBoil cexkuuu. Bee 3tu onepanuu
MPOU3BOAATCS 0€3 HapyILIeHUs 3JIEKTPOCHAOKEHUS MO JIMHUM, XOTS OHU CBSI3aHBI C
OOJIBIIMM KOJIMYECTBOM NEPEKITIOYEHUH.

C uenbi0o SKOHOMUM HHOIJa COBMEHIAIOTCS (PYHKIUMM OOXOJHOTO H
CEeKLMOHHOrO BbIKItouaTeneid. Ha cxeme, kpome Boikitouatenss QO, ecTh nepeMbluka
u3 paszpeaunureneit QS3 u Q4. B HopMalibHOM peXUME 3Ta NepeMbluKa BKIIIOUEHA,
0OXOJTHOM BBIKJIIIOYATENb MPUCOEIMHEH K cekuuu B2 u Ttaxke BrioueH. Takum
obOpaszoMm, cexumu Bl u B2 coemunenst mexay cobor yepes QO, QS3, QHA wu
00XOJTHOM BBIKIIIOYATENb BBIMOIHAET (YHKIUMU CEKIMOHHOrO BbIKIOouaTens. [lpu
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3aMeHe J1000r0 JTMHEHMHOrO BBIKIIIOYATEIS OOXOMHBIM HeoOXoaumo OTKIoUnTh QO,

OTKJIFOUUTHh pazbeauHuTenb mnepembrukn (QS3), a 3arem wucnomb3oBate QO Mo

Ha3HaueHuto. Ha BpeMs peMOHTa JHMHEWHOTO BBIKIIOYATENs MapajienabHas padora

CEeKLIMH, a cienoBaTeNlbHO M JIMHUM, Hapymaercs. B umemsx TpaHcdopMaTopoB B

paccMaTpyuBaeMOl CXeMe YCTaHOBJEHbI BbIKJItOUaTenu. llpu mnoBpexaeHun B

tpanchopmatope (wamp. T1) orkmiowarorcs Beikmouatenu auauid W1, W3 u

Beikmrouatenb QO. Ilocae orkmouenus otaenutens QR1 BeIKIFOYaTEN BKIFOYAIOTCS

aBTOMATUYECKH, BOCCTaHaBiIuBas pabory nuHui. Takas cxema TpeOyeT 4YeTKou

paboThl aBTOMATHKHU.

Cxema pexomenayercs s BH moxmcranmumit (110 kB) mnpu  yucne
NpUCOCIUHCHUN (MMHUN U TpaHc)OpPMATOPOB) JO MIECTH BKIFOUUTEIBHO, KOT/IA
HapyluleHue NapajuieIbHOM paOoThl JIMHUM TOMYCTUMO M OTCYTCTBYET NEPCHEKTHBA
JanbHeuIero pa3sutus. Eciau B mepcriekTuse oxxuaaercs pacuupenue PY, 1o B nemnsix
TpaHC(pOPMATOPOB yCTAHABIUBAIOTCA BbIKIItOUaTENH. CXeMbl ¢ TpaHCc(HOpMaTOPHBIMU
BBIKJTIOUATENsIMU npuMensitoTes it HanpsbkeHuit 110 u 220 kB va cropone BH u CH
MOJICTaHLIU M.

[Mpu uucne mnpucoemuueHuit (7-15) pekoMeHAyeTcs cxema ¢ OmMOeNbHbIM
00xo0Hvim QO u cexyuonnvim QB swvixnrouamensimu. ITO TO3BOJSET COXPAHUTH
napasuieNibHy10 paboTy JIMHUN MPU PEMOHTAX BBIKIIOYATEIICH.

B o0eunx cxeMax pEMOHT CEKLUU CBSI3aH C OTKIIOYEHHEM BCEX JIMHHM,
MPUCOECINHEHHBIX K JAaHHOW CEKUHH, U OJHOro TpaHcPopMarTopa, MOITOMY TaKHe
CXEMbl MPUMEHSIOT MPU MAPHBIX JIMHUSAX WM JIMHUSX, PE3EPBUPYEMBIX OT APYTUX
MOJICTaHLIUM, a TAaKXKE PaJHAJIbHBIX, HO HE 00Jiee OJJHOM Ha CEKIHIO.

Jis PY 110-220 kB ¢ 605b1IuM YUCIOM NPUCOSTUHEHUN TPUMEHSETCA cxema
C 08yMsL pabouumu u 0OXOOHOU CUCMeMAMU WUH C OOHUM BblKIouamenem HA Yenb.
Kak npaswiio, o6e cuctemMbl HIIMH HaxoAsATCs B pabOTe MpPU COOTBETCTBYIOLIEM
(dbuKcupoBaHHOM pacnpeaesieHun Bcex mnpucoenuuenuit: nuauun W1, W3, W5 u
tpanchopmarop T1 npucoeanHens! k nepBoit cucreme muH Al, nuauun W2, W4, W6
u Tpanchopmatop T2 mpuUCOEIUHEHBI KO BTOPOM cCHUCTeMe IIHH A2,
IIUHOCOCAMHUTENbHBIN  BhIKIOUaTenb QA  BkitoueH. Takoe pacmnpenenieHue
MPUCOCAUHEHUN YBEJIUYUBACT HAJIEKHOCTh CcxeMmbl, T. K. npu K3 Ha mmHax
OTKJIFOYAIOTCS IIMHOCOEIUHUTENbHBIA BbIKIIOUYaTedb QA M TOJBKO TMOJIOBUHA
NPUCOEAUHEHNN. ECIM MOBPEXKICHUE HA MIMHAX YCTOMYHUBOE, TO OTKIFOYMBIIMECS
MPUCOEAUHEHUS  TEPEeBOJAT HA  MCIpPaBHYK  cuctemy IuH. [lepepsiB
ANEKTPOCHAOXKEHHUSI TOJIOBUHBI TPUCOECIUHEHUN ONpEeNeNsieTcss IMTEIbHOCThIO
nepexiatoueHuil. Paccmorpennas cxema pexomenayercs st PY 110-220 kB Ha
ctopoue BH u CH noacranuuii npu yucie mnpucoenuHeHuid /-15, a Takxe Ha
ANEKTPOCTAHUUAX IPU YUCIE MPUCOEAMHEHUH 10 12.

Cnenyet otmeTuTh, uto 111 PY 110 kB 1 BbIII€ CylIIeCTBEHHBIMU CTAHOBSITCS
HEJIOCTATKUA 3TOU CXEMBI:

(J oTKa3 OMHOTO BBIKIIOYATENS TPHU aBapWH TPUBOJUT K OTKIIOYCHHIO BCEX
WCTOYHUKOB MHUTAHUS W JIMHHUM, TPUCOCAMHEHHBIX K JaHHOW CHUCTEME IIIHH.
JIukBUlaLlMg aBapuM 3aTATUBAETCH, T. K. BCE ONEpaldM MO NEPEXOoAy C OJHOU
CUCTEMBbI IIIMH Ha JPYTYI0 MPOU3BOAATCS Pa3beIUHUTENSIMU. Ecii ncTOYHUKaMuU

MATaHUsl SIBJISIIOTCST MOIIHBIE OJIOKM TypOoreHepaTop-TpancdopmMarop, TO MycCK
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uX mocie cOpoca Harpy3ku Ha BpeMst Oosiee 30 MUH. MOXKET 3aHSTh HECKOJIBKO
4acoB;

(J TmoBpexIeHUE NMIMHOCOSIUHUTENBHOTO BBIKIIIOUaTeNs paBHOIeHHO K3 Ha obenx
CUCTEMax IIUH, T.€. IPUBOAUT K OTKIIOYEHHUIO BCEX NPUCOETUHEHU;

(J OonpIIOEe KOJUYECTBO OTEpaIvil pa3beIWHUTENIMA TPU BHIBOJIE B PEBU3HIO U
PEMOHT BBIKJIFOYATEIIEH YCIIOXKHAET dKCITyaTauuto PY;

@ HEOOXOIUMOCTh YCTAaHOBKU IIMHOCOEAMHUTEIHHOT'0, 0OXOMHOTO BBIKIIOYATENCH
1 OOJIBILIOTO KOJMYECTBA Pa3beIUHUTENECH yBEIMUMBAET 3aTPaThl HA COOPYKEHUE
PY.

Hekoroporo yBennueHHs THOKOCTH M HAJI€KHOCTH CXEMbl MOYXHO JIOCTHYb
CEeKLIMOHUPOBAaHUEM OJHOM WM o0eux cucteM wmHUH. Ha noxacraHumsx
ceKkuuoHupyercs ojHa cuctema muH npu U=220 kB npu uncne npucoegunenuit 12-
15 unu ipu yctaHoBke TpaHc(hopMaTopoB MOIHOCTEIO 125 MBA; 00e cucTeMbl IIUH
110-220 kB cexuuonupytotcs npu 6osee yem 15 npucoeIMHeHUsIX.

Ecnu cOopHble MMHBI CEKIIMOHUPOBAHBI, TO JJIi YMEHBIICHUS KalUTaIbHBIX
3aTpaT BO3MOKHO NMPHUMEHEHHE COBMEIIEHHBIX IIMHOCOEIUHUTEIBHOIO U 00X0AHOIO
Beikitovateneit QOA. B HopmanbHOM pexume pazpeaunHutenun QS1, QSO, QS2
BKJIFOYEHbl U OOXOJHOM BBIKJIIOYATENb BBINOJHSAET POJb HIMHOCOECAUHUTEIBHOTO.
[Ipy HEOOXOAUMOCTH PEMOHTA OJHOTO BBIKJIIOYATENS OTKJIIOYAIOT BBIKIHOYATEINb
QOA wu pazpegunuteny QS2 W UCMONB3YIOT OOXOJHOM BBIKIIOYATENH IO €ro
npsIMOMY Ha3zHauyeHuto. B cxemax ¢ OOJbIIMM YKCIOM JUHUN KOJUYECTBO TaKHX
NEPEKITIOYEHUN B rOJl 3HAYUTENIbHO, YTO MPUBOJUT K YCIOKHEHHUIO IKCILUTyaTallHH,
M03TOMY MMEIOTCSl TEHJEHUMU K OTKa3y OT COBMELIEHUS IIMHOCOEIMHHUTEIBHOIO U
00XOJHOTrO BBIKIIOUaTeNnel. B cxeme ¢ CEKIMOHMPOBAHHBIMU IIMHAMH TpU
MOBPEKIECHUU Ha MKMHAaX Wik npu K3 B NMHMM M OTKa3e BBIKJIIOYATENs TepseTcs
ToabKo 25% npucoenuHeHni (Ha BpeMs IEPEKITIOYCHUH), OTHAKO MIPU MOBPEKICHUH
B CEKIIMOHHOM BbIKItouaTene tepserca 50% npucoeuHeHui.

Opranuzanus 1 NOPSiA0K NMPOU3BOJACTBA NePEeKJIYEeHN B 3JIEKTPOYCTAHOBKAX

OTtnava onepaTuBHONH KOMaH/bI (PacmopsizKeHus )

PacriopspkeHre O MEpeKIIOYeHUH OTHAETCS JUCHETYEPOM HEMOCPEICTBEHHO
MOJYMHCHHOMY TiepcoHany (oObruHO 10 Tenedony). CoaepxkaHue H  00beM
pacnopsbKEeHUsl  ONpeNeNsieTcss JUCHETYEPOM, KOTOPBI YUYUTBHIBAET CIIOKHOCTD
3a/laHusl, HEOOXOJAMMOCTh KOOPJIMHALIMM JEWCTBUN OMNEPATUBHOrO IEpcoHaNa u
COrJIaCOBAaHHOCTh M3MEHEHHUH B CXEMaX 3JIEKTPOYCTaHOBOK. JIuio, mosiyuuBiiee
pacnopsbkeHue, 0053aHO MOBTOPUTH €ro U IMOJYYUTh MOATBEPXKJIECHHUE B TOM, UTO
pacnopsKeHUe MOHATO UM MPABUIIBHO.

Upe3BpI4ailHO CYIIECTBEHHBIM ISl OIEPAaTUBHO-AUCIETYEPCKOrO IEpCOHala
SIBIISICTCS HAJIMYUE CIeNU(UISCKHX HABBIKOB OT/Ja4M (M COOTBETCTBCHHO HMPUEMKH)
ONEepaTUBHBIX pacnopsbkeHui. [Ipu 3ToM 00s3aTeNbHO COOJIIOIEHHE OOIIMX MPaBHII
oTaauu pacrnopsokeHws /9/:

(J oTnava KOMaH]Ibl, KaK IPAaBHUJIO, HETIOCPEICTBEHHO TTOJYMHEHHOMY ONEPaTHBHOMY

pabOTHUKY;

(@ yBsi3Ka COACPNKAHUS PACTIOPSIKEHHS M TOPSAKA €T0 BBIMOJIHEHUS CO CII0KHOCTHIO

CaMoro 3aJlaHus ¢ y4eTOM HEOOXOIMMOCTH KOOP/IMHALIUU JEHCTBUN ONIEPATUBHOTO

InepcoHana U COriIaCoOBaHHOCTHU W3MEHECHHMH B CXEMax 3JICKTPOYCTAHOBOK,
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(J 00s13aTeTPHOCTh ~ YKa3aHHWsI B  PACHOPSDKEHUHM I MEPEKITIOYCHUH U
MOCJIEIOBATEILHOCTH BBITTOJIHEHUSI OTlepallui;

@ orpannyeHre oO0beMa pPACHOPSKEHHs, KaK MPaBUIIO, OTHUM 3aJaHuEeM, MPUTOM
HaIpaBJICHHBIM Ha JOCTHUXEHHUE TOJBKO OJIHOM 1eH, 0€3 COBMEIIECHHS B OJHOM
3aJlaHUU CTPEMIICHMSI IOCTUYb OJJHOBPEMEHHO JIBYX U 00Jiee pa3IuyHbIX IEJIEH;

(J 6e3yclOBHAsE KPAaTKOCTh M SICHOCTHh COJEPIKAHHS PACTOPSDKEHUsS, MO3BOJISIONIAS
YETKO MPEJCTABUTD MOCJIEI0BATEIbHOCTh HAMEYAEMBIX ONEepalUii U JOMYCTUMOCTb
UX BBINIOJIHEHUSI C y4E€TOM (PAKTUYECKHX COCTOSIHUSA CXEMbl U pexuma padoThl
o0opy10BaHUS;

(J 6e3ycnoBHAasE HEOOXOIWMOCTh TOBTOPEHHUS TOJIYYEHHOTO pPACTIOPSDKEHHS C
BBIMIOJJHEHUEM €ro  TOJbKO TMOCJ€ MOATBEPKIAEHUS JIMIIOM, OTJABLIUM
pacnopsiKeHue, NpaBUIbHOCTH MMOBTOPEHHUS.

Tpebosanue omoauu KoManobl HENOCPEOCMBEHHO NOOUUHEHHOMY PAOOMHUKY
MO3BOJISIET M30€XaTh BO3MOXKHOE €€ HMCKaXEHue TMpu I[epeaade  4depes
MIPOMEKYTOUHOE 3BEHO. B Xo0/€ omnepaTUBHBIX MEPErOBOPOB MPH 3TOM OOIIEHHUH
co3naercsi 3((PeKTuBHAsT BO3MOXHOCTb BBISIBICHUS M HEMEJICHHOI'O YCTpaHEHUs
HETOYHOCTEH M OIIMOOK B KOMaH/E, a MPU HEOOXOUMOCTH MOXKET ObITh U3MEHEH U
caMm IUIaH jaeicTBuil (T.e. camo pacrnopspbkenue). OmHako, coriaacHo /9/, BO3MOXKHO
UCKJIIOUEHHUE: Tepeiadya KOMaH bl Yepe3 JeKYPHOro JPYroi JIeKTPOYCTAHOBKU. DTO
paspeniaeTcs JMIb B Clly4ae HapyIICHUs TPsIMOM CBSI3M; MPU 3TOM OrOBAapUBAIOTCS
JOTIOHUTENbHBIE MEPBI MO MPEJOTBPAILICHUIO BO3MOXKHBIX UCKa)KEHUI KOMAH bl TIPU
TaKOM “peTpaHCIsIUU” . OHAa JOJDKHA OCYILIECTBUTBHCS C 3alKCBhI0 TNEpenaBacMoiu
KOMaH/Ibl JIMIIOM, BBIMOJHSIOUIUM (YHKLUMIO MMOCPEAHUKA, B ONEPATUBHBIN >KypHaI
WM Ha MarHUTO(OH.

Tpebosanue y6sa3Ku cOO0EPIHCAHU PACNOPANCEHUS U NOPAOKA €20 GblNOJIHEHUS
CO CIONCHOCMbIO CAMO20 3A0aHUs HANPAaBICHO B MEPBYIO OYepelb Ha TO, YTOOBI
aUcneTdep yuesa KBan(UKaluuio Jula, IPUHUMAIOIIEr0 KOMAaHly, XapaKTePUCTUKH U
KauyeCcTBO KOMMYTAIIMOHHOM anmaparypsl W T.1. DTO MOXET MNpPUBECTH K Ooiiee
noApOoOHOMY TPEABAPUTEIBHOMY OOCYXKJIEHUI0 C TMOJYUHEHHBIM PaOOTHUKOM
JeTajaed mpearnoiaraeMoi MporpaMmbl I€HUCTBUM, THOO Aa)ke MPOJUKTOBATH TO WU
MHOE U3MCHECHHUE B CaMoii mporpamme neiicteuii /7/.

Koopounayuss  oeticmeuii  onepamusHo2co nepcouwana u  obecneuenue
CO2IACOBAHHOCU U3MEHEeHUe 6 CXeMax J1eKmpoyCmaHo8oK HEOOXOJIUMBI Tpu
NEPEKITIOYEHUAX, 3aTParuBaloOlUX HECKOJIBKO OOBEKTOB, WJIH BBINOJHAEMBIX C
y4acTHUEM HECKOJIbKMX ONEepaTUBHBIX Jul. He MeHee BaXKHO MpU NEPEKITIOYEHUSX,
BEJYIIUXCS Ha OJHOM OOBEKTE, YUMTHIBATH HEOOXOAUMYIO MOCIEI0BATEIbHOCTD
B M3MEHEHHUU MEPBUYHOM CXEMBI AJIEKTPOYCTAHOBKH WJIM B COCTOSIHUM YCTPOWCTB
P3A. Tlpumepamu 00s3aTeIbHOM JKECTKOM MMOCIENOBATEIBHOCTH ONEpaluidl IpH
NEPEKITIOYEHUSIX B Mpejenax OAHOr0 OOBEKTa SBISIOTCA BKJIIOUEHHUE PE3EPBHOIO
MCTOYHMKA MHUTAHUS [0 OTKJIIOYEHHS OCHOBHOI'O, BBEICHHE YCKOPEHHS 3allUThI
nepes; ornpoboBaHuEM paboYuM HANPsKEHUEM aBapuitHO oTkItounBIieiics BJI u T.1.
JlocTaTOYHO  pacHpOCTPAHEHHOM  OIIMOKOM, CBSI3aHHOM € HECOOII0JICHHEM
KOOpJMHALMU JEHCTBUN OMNEPAaTUBHOIO IEPCOHATAa CMEXHBIX HSHEProoOBEKTOB,
CIyXKUT BKiItoueHue nona Hanpspkenne BJI ¢ ognoii [IC mpu HEOTKIIFOYEHHBIX
3azeMmisironMx pazpeauHurensax stoil BJI ma apyrou IIC. PacmpoctpaneHHOCTH
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NoJ00HOM OWMOKKA CHOCOOCTBYET TO OOCTOSITENICTBO, 4YTO HMHGpOpMALHS O
COCTOSIHUM MPOTHUBOMNOJI0KHOT0 KoHIa BJI y nexyproro nannou I1IC orcyrcTByer, a
CJIEI0BAaTEIbHO, COMOCTABUTH CBEACHHMS O (PAKTUUECKOM COCTOSHMM KOHILIOB BJI
MOXKET TOJIbKO OJJMH ONEpPAaTUBHBIA PaOOTHUK - AUCHETYEP; B ITUX YCIOBMSX, KOr/Aa
MPAKTUYECKH HHUKTO €ro JOMNOJHUTEIbHO HE KOHTPOJUPYET, OCOOEHHO Ba)KHA
YETKOCTb ero aencTsuii /7/.

Tpebosanue 00a3amenvHO20 YKA3aHUs Yeau nepexuoveHuu, O00yCIOBIECHO
HEOOXOIMMOCTBIO  BOBJICYEHHUS TOJYMHEHHOI'O OINEpPaTUBHOIO pabOTHUKA B
OoOCYXJIeHHE€ KaK CyTH OIEpPaTUBHOTO pACHOPSKEHHUS, TaK MW NpeajaraeMoun
MOCJIEIOBATENIBHOCTH ~ ONEpaluid. 3HaHWE LEeAd MPEACTOSIIUX MEePEeKIIOUCHUH
MO3BOJISIET  JIMIY, MPUHHUMAIONIEMY  KOMAaHAy, MPEJICTaBUTh  BO3MOXKHYIO
MOCJIEIOBATENBHOCTh ONEPalnii, KOTOPYIO Jajnee MPeAroJ0KUTEIbHO Ha30BET JUIIO,
oTjarollee pacnopsbkeHue. Takum  00pa3oM, MpU  PACXOXKIACHUU  OMEpaluid,
VKa3aHHBIX B PpACIOPSKEHUH, 10 COJAEPNKAHUIO WM TOCIEAOBATEIBHOCTH C
OKUJAHUSMH HUCIIOJIHUTENSA, y MOCJIEIHEr0 BO3HUKAIOT YTOUYHSIONIME BOMpOCHL. B
MPOTUBHOM Clly4ae, BOCOPHUITHE KOMaH/bl MOJAYMHEHHBIM MPOUCXOAUT JOCTATOYHO
MACCUBHO, U BO3MOXHBIE OIIMOKM WJIM HEPALMOHAJIBHBIE OINEpPaTUBHBIE pPEIICHUS
OyZyT BOCIIPUHSTHI U BBIITOJIHEHBI.

Oecpanuuenue ob6vema pacnopsadiCeHusi MOabKO 0OHUM 3A0aHUEM, K MOMY dice
HANpagIeHHbIM HA O0CMUdICEHUe MOJbKO OOHOU Yeau YMEHBIIAET BO3MOXKHOCTh
ONMEpaTUBHOM OIMIMOKHM, CBA3aHHOM C HCKaXEHHMEM KOMAaHJIbl BCJIEICTBHUE
HEMpaBWJIBHOTO €€ T[OHUMaHusA; O00JieryaeT KOOPAMHALMI0 ONEepPaTUBHBIX
NEPEKIIOYEHUH, BBIMOJHAEMbIX Ha HECKOJIBKUX OOBEKTaX WIW HECKOJbKUMU
orepaTuBHbIMU JuiiamMu /7/. VIcKirodeHHWe WX STOro MpaBWia, pa3pelaroiiee
BbIJIauy OJHOBPEMEHHO HECKOJIbKO 3aJaHUM C YKa3aHHEM OYEPEeIHOCTH UX
BBITIOJIHEHMSI, Jomyckaercs /9/ Tonbko B oTHomeHuwn nepconania OBB - B memsix
CO3JaHusl YCJIOBUH Il pa3pabOTKU TMOCIEIHUM pPAalMOHAIBHOIO MapuipyTa
NEepPEMENICHUI C Y4ETOM BCEro KOMILJIEKCA MPEACTOSIIIUX NepekintoueHuu. OaHako u
B 9THX ycnoBusax ucnonautesib (OBB) He momkeH mpucTynmaTh K OYepeIHOMY
3aJIaHUI0 /10 JIOKJIa/Ja JUCIETYEPY O BBIMOJHEHUU Ipeabiayniero. Takum oopa3om,
(GaKkTHUeCKH M B 3TOM Ciy4yae KaxAblii pa3 BbLAAETCS TOJBKO OJHO 3aJaHue, a
pa3HMIa 3aKiro4aerca B ToMm, uro OBb cpa3y y3Haer Bcro mporpammy JI€MCTBHH,
BKJIFOYAIOIIIYI0 HECKOJIBKO 3a/1aHHM.

Tpebosanue kpamxkocmu u SACHOCMU COOEPIHCAHUS PACNOPANICEHUS CBA3AHO C
OBJIaJICHUEM HAaBBIKAMHM MCIOJB30BAHMS CHEU(PUUYECKOTO OMNEPATHUBHOIO SI3bIKa U
NPUMEHEHHEM TOJIBKO CTaHIAPTHBIX YCTAHOBJIICHHBIX TEPMHUHOB (0OIEOTPACICBBIX,
au00 TPHHATHIX HA JAHHOM JHEProoOBEKTe, B JYHEProCUCTEME). DTO HUCKIIIOYACT
JBYCMBICJIEHHOCTh TOJIKOBAHMSI KOMaH/l, a€T SKOHOMHUIO BPEMEHH, HEMAJIOBAKHYIO
B ONEpaTUBHOW paboTe, 3a CYET MPUMEHEHUS B ONEPATHUBHOM PACHOPSIKEHUU
KpaTKuX “ CcreluaibHbIX' TEPMUHOB W BBIPAKEHHM, MO3BOJSIONIUX OIHUM-IBYMSI
CJIOBaMH 00O3HAYMTh LIENIYIO IPOrpamMMy JI€UCTBHM.

JlonmonHUTEeNbHO K OOLIMM TMpaBUjiaM OTAAQuYd PACIOPSDKEHHUS  CleayeT
OTMETUTb, YTO OINEPATUBHOE PACHOPSIKEHUE IOJYYEHHOE MEPCOHAJIOM HE MOMKET
OBITh UM U3MEHEHO WJIH OTCpouYeHO. [Ipyu BOSHMKHOBEHHHM KOH(MIMKTHOM CHUTyalluu
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OTMEHMTH WIM U3MEHUTH PACIOPSIKEHUE JUCIIETYEPA MOXKET TOJIBKO OH CaM WU €T0
HEIOCPEACTBEHHBIM HAYAJIbHUK.

BrlliensnokeHHoe JIUIIHUM pa3 CBUACTEIBCTBYET O JOCTATOYHO JKECTKOMU
CBSI3W, CYIICCTBYIOIIEH MEXIy KOHKpeTHbIMU TpeOoBanusmu /10/ w mopsakom
OIEpPaTUBHBIX NEPEKIIOYCHUN.

CocraBJiieHHe ONIePATUBHBIX 0JIAHKOB M MPOIPaMM.
JeiicTBUSA NepcoHAJIa IPU NPOU3BOACTBE NEPEKJIIOYESHUH

Ilon onepamuenvimu  nepeknwuenHuamu  IMNOHUMAKIOTCA  IIPOBOJAUMBIC
OMEpPAaTUBHBIM TIEPCOHAJIOM IO OIpPEACICHHOM NpOorpaMMe H3MEHEHHUs padbodynx
MOJIOKCHUH KOMMYTAIIMOHHBIX —aIlllapaToOB TEPBUYHONH CXeMbl (BBIKIIOYATEIH,
pPa3beIUHHUTENN, OTHCIUTEIM M T.JI.) W BTOPUYHOW CXeMbl (pYOMJIBHUKH,
NEPEKITFOYATEIN, HAKITAJIKA U UCTIBITATeNIbHBIC OJIOKU U T.J.), COBEPIIAEMBIE C IENIBIO
M3MEHEHUS] CXEeMbl WIM peXuMmMa paboThl BJIEKTPOYCTaHOBKH. B monsatue
onepamueHvie nepexiyeHuss IMOMHMO CaMHUX OIepaluii ¢ KOMMYTallMOHHOM
anmaparypoir  (BKJIIOUCHHE, OTKJIIOUCHHUE, TEPCKIIOYCHHE) BXOJUT  TaKKe
COCTABJICHHE COOTBETCTBYIOIICH MporpaMmsbl (IMOCIIEA0BATENIEHOCTH, alTOPUTMA)
JTUX ONEpalhil, a TAKKE BBINOJHEHHUE KOHTPOJIBHBIX WIM IIPOBEPOYHBIX OIlEpali
(KOHTPOJL  (PAaKTHUECKUX  MApaMETPOB  pPEXHMMa, TPOBEPKA  IMOJIOKECHUS
KOMMYTAIIMOHHBIX ~ amlliapaToB, COCTOSHUS oOOOpydoBaHuss ¥ T.ja.). JlaHHas
MOCJICIOBATEIBHOCTD (aJrOPUTM) NEHCTBHI JOKYMEHTAIBHO O(OpMIIsieTCsS B BUJIEC
0/1aHK06 nepeKnIoYeHuUll, Kapm 1 RPOZpamm.

bnanku  nepexnrouenuii  VICHOJIB3YyeT  IIEPCOHAN,  HEIOCPEACTBEHHO
BBITIOJIHAIOIIMM NepekitoueHus. B OnaHke nepexatoueHui T0KHbI ObITh OTPaXKEHBI
BCE ONEpalyM, MNOMJIECKAIIUME BBINOJHEHUIO B XOJ€ I[OCTAaBJICHHOM OIEPaTUBHOU
3a7a4d, BKJIIOYas OIlEpalMu C KOMMYTAllMOHHBIMM  amIaparaMy, LEIsIMUA
OMEpPaTUBHOIO TOKa, ycTpodcTBamu P3 m A u T.m., a Takke HauOosee Ba)KHbIC
npoBepouHble AcicTBUs. [lpu 3TOM Kakaas omepaius (JelicTBHe) HMMEET CBOU
NOPSAAKOBBIA HOMep. Pa3nuyarorT oObIYHBIN (€IMHUYHBIN) OJAHK MEPEKIIOYCHUN U
tunoBor OiaHK (cM. 11.3.4). Ofvtunblit 61aHK COCTABISCTCS TEM XKE ONEPATUBHBIM
pabOTHUKOM, KOTOpbIM  OyJZeT  y4yacTBOBaTb B  NPEACTOSLIUX  Pa30BbIX
MIEPEKIIOYCHUAX, KaK MPABUIIO, IIOCIIE MOJYUYECHUS PACIIOPSIKEHUsS O MEPEKITIOUEHUAX
Y BBINOJIHEHUS 3allUCH JTOT'O PACHOPSIKEHUS B OIEPATUBHBIN KypHaid. Bo3MOXHO
cocTaBlicHHE OJjaHKa 3a0JIarOBpeMEHHO, HO TOJIBKO OO0fA3aTENbHO HMEHHO TEM
JEKYPHBIM, KOTOPBIM BIOCEACTBUHU OyAE€T y4aCTBOBATh B MEPEKIIOUEHUSX.

Tunoeoii 6aaHK  nepeknwYeHull  OPUCHTUPOBAH HA  HEOJHOKPATHO
MOBTOPSIOIIMECS] ONEpaTUBHbIE 3aJaHUsl W OOBIYHO NpeIHa3HA4YaeTcs JUIIb s
MIPOU3BOJICTBA CIOXKHBIX MepekioueHnil. TumnoBoil OnaHk pa3pabaTbiBaeTCs
[IEPCOHAJIOM JHEPrONpPEAIPUATUS 3apaHee, pPacCMaTpPUBACTCA CIELUAIUCTAMU U
YTBEPKAAETCSA COOTBETCTBYIOIIMM PYKOBOJACTBOM. /J[OIyCTUMOCTH NPUMEHEHUS
TUMIOBOTO  OJaHKa TNpU  BBIMNOJHEHUUM  JAHHOTO  KOHKPETHOTO  3a/JaHMs
YCTaHABIMBACTCS  JILIOM, YIIOJHOMOYEHHBIM pacCMarpuBaTb U  pa3perarh
OlepaTUBHbIE 3asBKU. TuUMOBOW OJaHK, pa3paOOTaHHBIA NPUMEHUTETBHO K
KOHKPDETHOMY COCTOSIHUIO CX€MbI, pEeXHMa M JpPYrux YCJIOBUU  pabOTHI
JJIEKTPOYCTAHOBKH, 3alpellacTcss IPUMEHATh B Cilydae, €CIU OTU YCIOBUSA HE

COOTBCTCTBYIOT 3aJIOKCHHBIM B OCHOBY OiaHkKa.
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TunoBoli ONaHK TNEPEeKIIOYEHHI, COCTaBIEHHBIN B QopMe TaOJIHULIbI,
BBITIOJIHEHHOHN C TOMOIIBIO CUCTEMBI YCIOBHBIX Ipa)MueCKUX 3HAYKOB (CUMBOJIOB) U
C IPUMEHEHHUEM OIIPEIECIICHHBIX COKpAILCHUW 3alKced Olepanuid WU JACHCTBUH,
HA3bIBACTCS KAPM O NEPEeKAIOUEeHUN .

Ilpozpamma nepexntouenuit 10 CBOEMY COJIEPKAHUIO COOTBETCTBYET OJIAHKY
MEPEKIIFOYEHUM, HO B OTIMYME OT IOCIEAHEr0 MPEIHA3HAYAETCs ISl TPUMEHEHHS
PYKOBOJISIIMM ONEPATUBHBIM TepcoHanoM (nexypueie mucnerdeper LIJIY, OV,
sHeprocuctemsl, [19C, POC, HayaIlbHUKH CMEH 3JICKTPOCTAHIINI) MTPH IPOU3BOICTBE
MEPEKIIFOUEHUN B DJIEKTPOYCTAHOBKAX pAa3JWYHBIX YPOBHEN YIIPABICHUS WIH B
clly4ae NEpeKIIOYeHHMi, 3aTparuBarolliX OJHOBPEMEHHO JBa U  Ooiee
sHeprooOnekTa. [lporpamMma mnepexitoyeHU, Kak W OJaHK, MOXET OBITh Kak
OOBbIYHOM (€TMHUYHOM) TaK U THIIOBOA.

YTOUHSIS OCHOBHBIE IOHATHS, CBA3AHHBIE C IPOU3BOJACTBOM ONEPATUBHBIX
NEepPeKIoYeHnul, 0cob0  OCTaHOBMMCS  Ha  3aJadyax U  OTBETCTBEHHOCTH
KOHTPOJIMPYIOIIMX  JIML, HMEIOMMX OTHOIIEHWE K O3THUM MNEPEKIIOYEHUSAM.
Jleno B TOM, YTO B CBSI3M C HEKOTOPOW HEUYETKOCTHIO MOHUMAHUS 3TOU MPOOJIEMBI,
CYILIECTBYIOLIEH B ITPAKTUKE IKCILTyaTallMy, B PAAE CIydaeB MPOSIBISAETCS TEHACHLINS
BO3JIOXKUTH Ha BBINIECTOSIINE 3BEHbBsI ONEepaTuBHOrO yrpasieHus (nmucneryepa [19C,
POC, sHeprocuctembl) JIOMOJHUTECIBHYH OTBETCTBEHHOCTH, JIOTIOJIHUTEIIBHBIN
KOHTPOJIb 33 MPaBWJIBHOCTBIO MTPOU3BOJCTBA MEPEKIIOUECHUM, KOTOPBIA PEANbHO HE
MOKET OBbITh pEeaIu30BaH .

B o0mem cnydyae HEOOXOAMMO pasznuyaTh JABa BO3MOXKHBIE BHAA (DYHKIIUI
KOHTPOJISI, OCYLIECTBIISIEMBIX B CBSA3M C ITPOU3BOJCTBOM MEPEKIIOUCHHIN!

- KOHTPOJIb MPaBUIBHOCTH 3all0JIHEHU OJaHKa, MPOrpaMMbl MEPEKITIOUEHUH;
- MOOTEpPALMOHHBIA KOHTPOJIb IEUCTBUM 1O OJIaHKY, TPOrpaMME.

OcHOBHOE pa3nuyue 3TUX ABYX PYHKUUN MPOUCTEKAET U3 MPUBA3KUA KOHTPOJIS
K OIpPEACICHHOMY OJTally TEXHOJOTMHM IPOU3BOACTBA MEPEKIIOYEHUN: KOHTPOJIb
MPaBUJIBHOCTH 3aMOJHEHHUs1 OJIAaHKOB M MPOTPaMM COOTBETCTBYET 3Taly MOATOTOBKH
ATUX JOKYMEHTOB, & MOITAHBIA KOHTPOJIb JEUCTBUH - TAIy CAMUX ITUX JEUCTBUM C
obopymoBanueM (0CMOTp 00OpYAOBaHHUsA, ONEPALMUA C MPUBOJAMHU U T.I.). [lepBbIid
BUJI KOHTPOJISI OCYILECTBIIAECTCS, KaK MPaBUIO, 3a0JaroBpeMEHHO, a BTOPOH BUJI - B
xojie camux onepauuil. [lpu 3TOM noonepanMoHHbIA KOHTPOJIb JEHCTBUN MO OJIaHKY
OCYWIECTBIIIETCA  JIMUOM,  HAaXOJSAIIMMCS  HENOCPEACTBEHHO  PSAOM  C
KOHTPOJUPYEMBIM, KOHTPOJb MPAaBUJIBHOCTU 3alOjJHEHUs OlaHKa, MpOrpamMMmbl -
JIMIIOM, HAaXOISAIIUMCS Ha IpyroM padouem mecte /15/.

Konumponv npasunvnocmu 3anonnenus o6aanka. CornacHo /9/, mnpu
MCIOJIb30BAaHUHU KaK OOBIYHOTO, TaK U TUIOBOrO OJaHKa MPaBUIBHOCTb 3aITMCAHHBIX
B 3TOM JOKYMEHTE Olepauuil JO0HKHA OBbITh MPOBEpPEHa IO ONEpPaTUBHOM CXeme-
MaKkeTy »dJEKTPOYCTAaHOBKH, W HMEHHO 3TO OOCTOSITENILCTBO JOJDKHO OBITh
YAOCTOBEPEHO JIBYMS MOANMUCABIIMMUCA. HE TOJBKO JIMIOM, BBITOJIHSIOIIUM
Oneparuu, HO U BTOPBIM JULOM, KOHTPOJIMPYIOIIHNM.

[locne Takoro pojga NPOBEPKHM B ONEPATUBHOM >KypHal€ JTOJKHBI OBITh
CHeUalbHON 3aMUChI0 3a)UKCHUPOBAHBI HE TOJIBKO PAcHOpsSKEHHUE O MPOU3BOJCTBE
NEepeKIoYeHud U (aMuius, OTAABILETO 3TO PAaCHOpsSIKEHUE, ONEPATUBHOrO JIMIA

(nucrieTdepa), HO U caM (DAKT COMOCTABICHHS COJCPIKAHMS MPHUHSATOW MPOTPaAMMBbI
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NEePEeKTOYeHUN ¢ (AaKTUUECKOW CXEMOH M PEeXUMOM JIIEKTPOYCTAHOBKH, TO €CTh
MIPOBEpPKA JOMYCTUMOCTH MPHUHATOM MOCIeqoBaTeIbHOCTH onepanuii. B ciydae,
KOI/Ia TMEPEeKIOYeHUs] MPOU3BOAUT OJHO JIMIIO, HAa3BaHHBIA BbILIE KOHTPOJIb
NPaBUIBHOCTH MPUHITON B OaHKe (IIporpamme) Mmociie0BaTeIbHOCTH ONEpanuii B
COIMOCTAaBJIEHUHU ¢ (PAKTUYECKHUMH CXEMOU U PEKUMOM 3JIEKTPOYCTAHOBKHU JUCIIETUYED
OCYIIECTBIISIET " TUCTAHLIMOHHO", TO €CTh MO TeNEePOHY, ISl HA UMEIOLIUECS Y HErO
JOKYMEHTBI, B TOM YHCJIE Ha CXEMY JJIEKTPOYCTAHOBKHM, U HE BHJII E€CTECTBEHHO,
camMy DJIeKTpoycTaHOBKYy. Ilocrme mpoBepku MNpaBUIBHOCTH COJAEpXKAHUS U
MOCJIEIOBATEILHOCTH, 3alUCaHHBIX B OJaHKe TMEpeKIIOYeHUd omepanuii 1o
ONEpAaTUBHOM CXE€M€ WIM CXEeMe-MakeTy, B JTOT OJJaHK BHOcATCA (aMuius
JMCIIETYEPa, PA3peUIMBILETO MPOU3BOACTBO MEPEKIIOUYCHUN 1Mo 3TOMY OnaHky /9/.
Tem cambiM (ukcupyercs (akT BBITOJHEHUS AUCTETYEPOM (YHKLIHMH KOHTPOJIS
NpaBUWJIBHOCTH 3amojiHeHus OnanHka. Ha anekTpocTaHuuu B cllydae Korja B
NEPEKITIOYEHUSIX HEMOCPEACTBEHHO YYacTBYET HAYaJbHUK CMEHBI 3JEKTpoIexa
(COBMECTHO € JISKYPHBIM JJIEKTPOMOHTEPOM, BBIMOJHSIONINM OTEPAInK), Ha OJIaHKe
JOTIOJIHUTENIBHO JIOJKHA OBITH CjelaHa 3aluch MNEPEeKIIOUEeHHUs pas3peliar’ 3a
MOJANKUCHI0 HayaJbHUKA CMEHBl DJIGKTPOCTAHUMHU, TakuM OOpa3oM B 4HCIE
KOHTPOJIEPOB MPABUIbHOCTH 3aIMIOJIHEHHSI OJJaHKA BOBJIEKAETCS €I1l€ OHO JUIO.

B cnydae ucnonb3oBaHUs TUIIOBOTO OJIaHKA MEPEKIIOYEHHM JTOMOJHUTEIBHO
NPaBUWIBHOCTh €r0 3alOJHEHUS KOHTPOJIMPYETCS IYyTEM BBIIIOJHEHHUS psiaa
CHelUalbHBIX OPraHU3alMOHHBIX MeponpusThil. Ilpexne Bcero, NpPaBUIBHOCTH
COCTaBJICHHSI TUIIOBOTO OJIaHKa KOHTPOJHMPYETCS HadallbHUKAMH JJIeKTporexa (Ha
anekTpocTannusax) win HavaidbHukamu OJIC u ciyxOb1 P3A (Ha mpenmpustusix
DIIEKTPOCETEN); OSTH JIHIA TOJINKMCHIBAIOT THUIOBBIC OJIAHKM M HECYT 3a HHUX
OTBETCTBEHHOCTH /9/. JIomyCTUMOCTh MCIIOIB30BAHUSI B TOM HIIM MHOM KOHKPETHOM
cllydae  THUIIOBOTO  OJaHKa  yCTAHABIMBAETCSA  JIULOM,  YIOJIHOMOYEHHBIM
paccMmatpuBaTh U paspemaTth onepatuBHbie 3asBku (1m.2.4.7 /9/). Ha TunoBom OaHke
JOJDKHBL OBITh YKa3aHbl YCJOBHS JOMYCTUMOCTH €ro NpHUMEHeHHs (IS Kakoro
3aJaHusl, B KaKOW HMCXOJHOM cxeme). B OTBETCTBEHHOCTH JHUCIETUEpA,
coOuparomerocs OTAaTh KOMaHAYy Ha MEPEeKIOYEHUS] C MCHOJb30BAHHEM THIIOBOIO
0JlaHKa, BXOAUT MPEIBAPUTEIHHOE BBINOIHEHUE CBEPKU ATOrO THUIOBOro OJaHKA C
(aKTHUEeCKOW CXeMOW 3JIEKTpOyCTaHOBKU. llpu 3TOM B oOmepaTUBHOM >KypHaie
JOJKEH OBbITh 3aPUKCUPOBAH (PAKT BBHIMOJTHEHUS! MPOBEPKU COOTBETCTBUS YKA3aHHOU
B TUIIOBOM OJIaHKE MOCJIEI0BAaTEIBbHOCTH OINEpaluil CyIIECTBYIOLUIEMY COCTOSHUIO
CXEMbl DJJIEKTPOYCTAHOBKH, a TaKXK€ U CaMO pACHOpsSHKEHUE JAHcleTdepa o
MIPOU3BOJICTBE MEPEKIIIOUEHHUI C UCTIOIB30BAHUEM JIAHHOT'O TUIIOBOrO OJIaHKA.

Cnengyer yTOYHMTB, 4YTO BC€ HAa3BaHbIE BBIIIE KOHTPOJUPYIOIIME JHIIA,
yaajneHHble" oT palbodero Mecra, Ha KOTOPOM BBIIOJHSIOTCA OINEpPAaTUBHbBIE
NEePeKITYeHUs, a HMEHHO, aJMHHHUCTPAaTUBHO-TEXHUYECKHE PYKOBOAMUTENN
(HayaTpHUKK DJICKTpOIEXa, JAMCIEeTYCPCKHX Cayx0 u ciayx0 P3A), a Takxke
JEXKYPHBIE TUCTIETYEPHl UM HAYAJIbHUKU CMEH CTaHLIUNA (PAaKTUYECKH KOHTPOIHPYIOT
TOJBKO TPABWIBHOCTh COCTaBIICHHS OjiaHKa (OOBIMHOTO WJIM  THUIIOBOTO) H
OTBEYAIOT TOJBKO 32 3Ty CTOPOHY MPOU3BOJICTBA ONEPATUBHBIX MEPEKITIOUEHUH.

Iloonepayuonnstii KoHmpoab Kavecmea ONEPATHUBHBIX MEPEKIIOUECHHH,

BBIITOJTHACTCA HECITOCPCACTBCHHO Ha MCCTC IMPOU3BOACTBA HGpGKJIIO‘I@HHfI, TO €CTh B
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PY, Ha nynbTe ynpaBieHus U T.JO. U MOXKET OBITh OCYIIECTBJICH TOJBKO MpPHU
YCJIOBUM, KOTJIa peajbHO TMpHUBICUCHHE Ha pabouee MECTO Mg ydacTus B
NEPeKIIIOYCHUU BTOpOro Jimia. B cootBercTBUM ¢ /9/ Ha 3HEProoObEKTaX OKEH
CYILIECTBOBATh MEPEYEHb BHJAOB TNEPEKIIOUCHUM, BBIMOJHIEMBIX KaK MO OJaHKaM
MEepeKNIIoueHU, Tak u 0e3 OJIaHKOB, C YyKa3aHMEM 4HCJia OMNEPATUBHBIX JIMII,
YYaCTBYIOIIUX B T€X WM MHBIX MEPEKIIOYEHUAX, HHAUE TOBOPSI, C BBIJICICHUEM TEX
BUJIOB OINEPATUBHBIX MEPEKIIOYEHUM, KOTOPHIC JOJKHBI BBIMOJHATHCS JBYMS
OMEPATUBHBIMU JIMIIAMH, CIEJOBATEIbHO - TMOJBEPraTthbCsi MOONEPAIMOHHOMY
KOHTPOJIIO. [logoOHBIMH ~ KOHTPOJIMPYIOIIUMHU ~ JUIIAMH  MOTYT OBITh  Kak
omnepaTUBHbIE PaOOTHUKU ITOM AJIEKTPOYCTAHOBKH, TaK W JIMIA aAMUHUCTPATUBHO-
TEXHUYECKOr0 MepCOoHaja, KOTOPHIM MPEJAOCTABICHO MPaBO MOJOOHOTO KOHTPOJIS
(CTIMCOK 3THX JIMI[ yTBEPXKOACTCSA TJaBHBIM HHXXCHEpoOM mpeanpusatus). OueHb
CYIIECTBEHHO,  4YTO  BTOPOMY JIMIy, HPHUBIEKAEMOMY K MOONEPAIMOHHOMY
KOHTPOJIIO, JOJIKHBI ObITh Pa3bsICHEHBI 1€JIb U MOCIE0BATEIbHOCTh MPEICTOSIINUX
oreparyii, CyIIHOCTh MOJYYEHHOro OmnepaTuBHOro pacnopsbkenus /15/. Bo Bcex
JOJDKHOCTHBIX TIOJIOKEHUSIX M OMEPATHUBHO-AUCIETYEPCKUX JTOKYMEHTaX JOJAKHO
OBITh YETKO yKa3aHO, YTO [OOMNEPAIMOHHBI  KOHTPOJIb  IPOU3BOJICTBOM
MEPEKIIFOUCHUN OCYIIECTBIISCTCS JIMIIOM, HEMOCPEICTBEHHO HAXOMASIIUMCS Ha TOM
pabodeM MecTe, Ha KOTOPOM BBITIOJHSIETCS ONEPATUBHBIE MEPEKIIOUCHHUS, PSIOM C
JUIIOM, MPOBOASIIUM JIEUCTBUS C KOMMYTAIIMOHHBIMM arlapatamu, To €cTbh B PY
WU Ha MyJbT€ yIpaBieHUs, B pejaeidHoM 3aie u T.J. OcTanbHbIC JUIA, UMEIOIIUE
OTHOIIIEHHUE K MPOU3BOJICTBY MEPEKIIOYCHUM, a UMEHHO BBIIIECTOSIINE ONEPATUBHBIC
pabotHuku (B TOM dHHMCIE IEKypHBbIE aucrerdepbl 3HeprocucteMm, [19C, POC),
aIMUHUCTPATUBHO-TEXHUYECKUE PAOOTHUKU W CHEUUAIUCTHI, HE HaXOJSAIIUecs B
MOMEHT MPOU3BOJICTBA MEPEKIIOUCHUN PSIOM C JIMIIOM, BBITOJHSIONIUM OIEpalnu
M0 TEPEKIIOYCHUSIM M B CHJIYy DJTOr0 HE HMEIONMEe  BO3MOXHOCTh BHJIETh
yopasisieMoe 00opyJoBaHUE, (PAKTUUECKH MOTYT BECTH KOHTPOJIb TOJBKO 3a
MPaBWJIBHOCTBIO COCTaBNIeHUs OJjaHKa (MPOrpaMMBbl) MEPEKIIOUYSHUH U TOJBKO 3a TO
JIOJKHBI HECTU OTBETCTBEHHOCTb.

Bozmarare ke Ha gucneryepa (QYHKIUH  KOHTPOJIS  MPaBUIHLHOCTH
MIPOU3BOJICTBA TMEPEKIIFOYEHUN B 1I€JIOM, YTO, B COOTBETCTBHM C BBIIIECKA3aHHBIM,
BKJTIOYACT TAK)Ke U MOONECPAIMOHHBINA KOHTPOJIb orepaiuii, Hegomyctumo /15/.
Ilopsaook Oeiicmeuii nepconana npu npoeedeHUU ONEPAmueHvIX NEPeKIIOUeHU.
[TepekntoueHuss Ha MOACTAHIUAX (IJCKTPUUCSCKUX CTAHIMSAX) MOTYT BBITIOIHITHCS
OJIHUM WM JABYMS JHUIAMH, YTO OINPEIENIICTCS MECTHBIMU YCJIOBUSMH: YPOBHEM
HanpspDKeHUs1 3ekTpoycTaHoBkH (10 win Beimie 1000 B), COXKHOCTBIO CXEMBI,
BUJIOM OIICPATUBHOTO OOCIYXHBaHHS (IEKYPHBIH MEPCOHAT WM OINEPATUBHO-
BbIC3IHAs OpUraja) u T.J.

[Ipyn yuactuu B NEPEKIIIOYEHUSX JBYX JIMI] KOHTPOIUPYIOIIUM Ha3HAYACTCS
cTapiiee B CMEHE WIM CHEIMaIbHO HA3HAYEHHOE W NPHUOBIBIIEE HA IMOJCTAHIIUIO
JUI0, HA KOTOpOoe MOMUMO (YHKIIMH KOHTPOJISI 3a MPaBUIBHOCTHIO BBHITIOJIHEHUS
Ka)XJIOW Olepalvy BO3JIaraeTcsi TakkKe HaOJIOJICHUE 3a MEPEKIIOYCHUSIMU B IIEJIOM.
Huzmiee mo 101KHOCTH JAUIO0 OOBIYHO BBIMOJIHSET POJIb UCTIOTHUTENSA, TEM HE MEHEe,
OTBETCTBEHHOCTh 3a MPAaBWJIHHOCThH BBINOJHEHHS TMEPEKIIOYEHUN BO3JaraeTcs Ha

oOoux. B Xome BbINOJHEHUS ONEPATUBHBIX MEPEKIIOUECHUN  3alperiaeTcs
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nepepacrnpezeneHie 0013aHHOCTeH MEXIY JIMLOM, MTPOU3BOASIIUM NEPEKITIOYEHHUS,

U JIMIOM, KOHTPOJIMPYIOLIUM IEPEKIIOUYECHHUs], TaKKE HE JOIYCKAeTCsl COBMECTHOE

OJTHOBPEMEHHOE BBINIOJIHEHUE YKA3aHHBIMU JIMLIAMU PA3TUYHBIX ONIEPALUH.

[Ipy BbIIONHEHMM oONEpalMil MO OJaHKy TMEpPEeKIIOUYeHUsS ONEepPATUBHBIN
MEPCOHAJ ACHCTBYET CIAEAYIOIUM 00pa3oM:

1. Ha MecTe BBINIOJIHEHMS ONEpaluyd MPOBEpPSET MO HAANKCH HAaUMEHOBAaHUE
JJIEKTPUYECKOW LENM M Ha3BaHUE KOMMYTAIIMOHHOIO anmapara, K IPUBOAY
KOTOPOTO OH mojowen. BelnmonHeHwe omnepanuil mo namsatu 0e3 MpOBEPKHU
HAJIKUCHU y IPUBOJIA allllapara KaTerOpUYECKHA BOCIIPELIAETCS,;

2. yOenuBIINCh B MPAaBUIBHOCTM BBIOPAHHOIO KOMMYTAallMOHHOTO anmnapara,
3aUUTHIBAET MO OJAHKY COJIep KaHKe ONepalliy U MocJie 3TOro BbinoJiHgeT ee. [Ipu
YYACTUU B MEPEKIIOYEHUAX ABYX JIUI] ONEPALMs BBIIOIHAETCSA NOCIIE TOBTOPEHUS
€e  MCIOJIHUTEIIEM W  IIOJY4YEHHUs  COOTBETCTBYIOLIEIO  MOATBEPKACHUSA
KOHTPOJIUPYIOLIETO;

3. BBIIIOJIHEHHYIO ONEpALMI0 OTMEYaloT B OylaHKe, 4yTOObl M30€XaTh MPOITyCKa
OYEPETHOU ONEpaALUU.

[lepexntoueHus: AOJKHBI BBIMIOJHATBCS CTPOro Mo OJaHKy M HM3MEHATH
YCTaHOBJICHHYIO B HEM IIOCJIEAOBATEIbHOCTh JEUCTBUM He pgomnyckaercs. Ilpu
MIPOU3BOJICTBE MEPEKIIOYEHHM MepcoHan 00s3aH BRIMOIHAT HEOOX0AUMbIE JEHCTBUS
B CXEMax pEJICMHOW 3allluThl, aBTOMAaTUKM U BTOPUYHBIX LEISX, PYKOBOACTBYSCH
YKa3aHUSIMU MECTHBIX MHCTPYKIMH 1o uX oOciyxkuBanuto. [locnenoBaTenbHOCTD
ornepauuii B IEPBUYHBIX CXEMaX JOJKHA OBITh COrIacOBaHa ¢ ONEpalus MU B CXeMax
BTOPUYHBIX YCTPOICTB U 3amucaHa B OiaHke nepexitoueHuil. [loatomy Bce TUIIOBBIE
OJIaHKHM, HCIOJIb3yeMble B 3JEKTPOYCTAHOBKAX, MOJDKHBI OBITH COIJIacOBaHBI CO
CITy>KO0¥ pesieiHO# 3aIuThl 1 aBToMaTuku /11/.

B Onanke 1OOMKHO OBITH OTPAKEHO BpeMs Hauyaja M BpeMsi OKOHYAHUSA
NepEKNIIOUeHN. B omepaTMBHOM >KypHaje IMPOU3BOAMUTCS 3alUCh O BBINOJHEHUHU
pacnopsbkKeHUusT B COOTBETCTBUM € TOM (GOpMOM, KOTOpas YCTaHOBJIEHA B
sHeprocucreme. Ilocime 3TOro BHOCATCS U3MEHEHUS B OIIEPATUBHYIO CXEMY WIIH
CXEMY-MaKeT, U O BBIIIOJIHEHUHN PACHOpSKEHUs Ha MEpPEeKIIIOUYeHUs] MHQOpMUpyeTcs
aUcneTdep, OTAABIIMI 3TO pacnopsbkenue. HMHdopmanuio mnepenaer nuuo,
IIOJIy4YMBIIEE PACIIOPSKEHHUE HA MEPEKIIIOUYCHUS.

ITociienoBaTeIbHOCTH OCHOBHBIX ONepanuil ¥ 1eMCTBUM NPH OTKJIIOYEHHU U
BKJIIOYECHUH JJICKTPUYECKUX Lenei

Onepayuu ¢ KOMMYMAyUuoHHbIMU ARNAPAMAMU, YCMAHOBIAEHHbIMU 6 OOHOU
INEeKMPU4eCcKou Yenu, GblNOTHAIOMCA 6 NOCIe008ameNbHOCMU, ONnpeoeniemou
HA3HAYEHUeM IMUX 271eMeHmos u 6e30nacHoCmbvio onepayull 0 Uy, GbINOTHATIOUUX
nepexno4eHusl.

Ilpu omxnoueHuu 21eKmpudeckou yenu, umeroweu 6ulKirodamenu, nepeot
8bINOJIHACMCA ONepayusi OMKIYEeHUA 8bIKI0Yameneu, npu 3mom paspsvléaemcs yens
MOKA U CHUMAEMCS HANPAJICeHUe MObKO C OMOENbHLIX 2JIeMEHMO8 2IeKMPUUECKOl
yenu (munuu snexmponepedauu, mpancgopmamopa u m.o.). Eciu snexmpuueckas
yensv GbIBOOUMCS 8 peMOHm, mo O be3onacHocmu pabom OHA OMKIOYAemcs U
pazveounumenamu. llpakmukou ycmauoenena cneoyrouwjas nociedo8amenbHOCHb

OMKIJIIOYEHUA pa%ec)uﬂumeﬂeﬁ: eHaudle OMKIAIO4YAomCcA JUHelHble
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(mpancgopmamopnvie), a szamem wunHble pazveounumenu. Ilpu exmoOUeHUU
INEKMPUYECKOLL Yenu Npou3eoo0Umcs 00pamuas nocied08amenbHOCHb 0eticCmuUli.

Jlannaa nocnedosamenvHocmes  onepayuil ¢ JUHEUHbIMU U UWUHHLIMU
PaA3beOUHUMeNSAMU  OOBACHAEMC HeoOX0OUMOCMbIO  YMEHbUEHUsT NOCIe0CmEUl
BO3MOJCHBIX NOBPENCOEHUll, KOMOopbvle MO2Ym UMemb Mecmo npu owuoKax
nepcouaina.

Hanpumep, mno omuOKke  OTKIIOYEHBl TOJ  HArpy3Kol  JMHEHHBIE
pa3bequHHUTENd. Bo3HHKIIEe Mpu 3TOM, KopoTkoe 3ambikanue (K3) ycrtpanutcs
ABTOMATHUYECKUM OTKJIIOYEHHEM BBIKIIOYaTeNsd JUHUU. OTKIIOYEeHUE K€ TOoJ
HArpy3Koil IIMHHBIX pa3beIMHHUTENIEH MOKET BbI3BaTh OTKIIOUYEHHUE COOPHBIX IIMH,
CJIEI0BATENBHO MOCHEACTBHS OyAyT OoJiee TsKembIe.

Ilpu eéxnouenuu snexmpudeckoil yenu 8 pabomy onepayuu ¢ 8bIKI04amensimu
8bINOIHAIOMCSL 8 NOCTIEOHION0 04epedb 80 8CeX CAYUASX.

YcrpoiictBa aBromaTrku (AIIB, ABP u ap.) oObI4HO BBIBOJSATCS U3 PabOTHI
nepes OTKIIOUEHHWEM BBIKIIOYATENs, Ha KOTOPBIA OHU BO3JIEUCTBYIOT, U BBOJASTCS B
paboTy TOJBKO TIOCJE BKIIOYEHHUS BBIKIIOYATENs, 4YTOObI H30€XaTh JIOXKHOTO
cpabateiBanus /11/.

Kpome onepanuii ¢ KOMMYTallMOHHBIMHU ammapaTaMyd NpU MNPOU3BOJICTBE
ONEpPATUBHBIX MEPEKIIOUCHUI HEOOXOAMMO BBINOIHATH MPOBEpoUHbIe AeiicTBusA. K
MIPOBEPOYHBIM JEHCTBUAM OTHOCSTCS HPOBEPKH PEKUMOB pabOThl MOACTAHIMUN U
OTJEIBHBIX BUIOB 00OpYAOBAaHMS, MPOBOJAUMBIE O Hayala MEPEKIOYEHUH, a TaKKe
B XO/I€ UX BBIITOJTHEHHUS.

[lo pe3ynpraTaM TakuUX TMPOBEPOK CYASIT O BO3MOKHOCTH BBIIOJIHEHUS
NEPEeKITIOYEHUH; NPeyNpek1aeTcsl BOSBHUKHOBEHUE YTSKEICHHBIX PEKUMOB PaOOTHI
000pyAOBaHUS U BBIXOJ MOKa3aTelleld KauecTBa JIEKTPUUECKON IHEPTrUU 3a Mpeaeibl
Hopmupyemsie 'OCT 13109-97.

B npouecce nepexiroyeHU NOJDKHBI NPOBEPSATHCS HArpy3Kd OTKIIFOYAEMBIX
(BKITIOYAEMBIX) ANEKTPUUECKUX Lernex, JEHCTBUTEbHBIC MOJIOKEHUS
KOMMYTAIIMOHHBIX  alllapaToB, CTAIMOHAPHBIX 3a3emiiuTeliel  (3a3eMIISIFOIIUX
HOXeEi), a TakKe OTCYTCTBUE HAINPSDKEHUS HAa TOKOBEAYIIMX 4YacTSIX TEpea HuX
3a3eMJICHUEM.

[IpoBepka mONOXKEHUS BBIKJIIOYATENEH Ha MECT€ MX YCTAHOBKH JIOJDKHA
MPOBOJUTHCS 00s3aTENBHO, €CIU MOCche OTKIIOYEHHUS 3THX BbIKIIOYaTenaed OyayT
NPOU3BOJUTHCS ~ OMNEPAlUM  C  PasbeAMHUTEISIMU  (OTACTUTENSIMH)  JTAaHHBIX
BJIEKTPUYECKUX LETEN.

B KPVY OTK/IIOYEHHOE MOJ0KEHUE BBIKIIOYATENS POBEPSETCA NEPE KaXA0u
ornepauuell mepeMelieHrs TEeNEeKKH U3 padoyero B HCMBITATENbHOE MOJIOKEHHE U
Ha00O0POT.

[IpoBepka OTCYTCTBUSI HANpPSIKEHHS HA TOKOBEAYIIMX YacTsIX Nepen Hux
3a3eMJICHMEM SIBJSIETCS HamOoJiee OTBETCTBEHHBIM OINEPATUBHBIM JEHCTBUEM
nepcoHana. Ha npakmuxe 6ce ciyuau HAN0MNCEeHUsl 3a3eMIEeHUsl NOO HANPAXCECHUEM
ABUNUCH  PE3YIbMAMOM OMKA3Ad Om NpeosapumenbHolu NpoGepKU OmcCymcmeus
HANpsICEeHUsL HA 3A3eMAAeMOM 000PYO008AHULU.

48



[Ipu nepexntoYeHusIX B peabHbIX YCIOBUSX BBIIIOJHEHHE BCEX MPOBEPOUHBIX
JNEUCTBUH TOKHO OBITH 00s13aTENbHBIM, @ HanOoJiee BaXKHbIE U3 HUX OTPAXKAIOTCS B
Onanke nepeximoueHui (cMm. . 3.3.4).

Jlasee paccmaTpuUBarOTCS NPUMEPHI MOCIEIOBATEIBHOCTH JNEHCTBUM B XOJE
ONEpPATUBHBIX MEPEKIIOUEHUN TIO BBIBOAY 00OPYJOBaHUS B PEMOHT U MPHU BBOJE €0
B pa0boTy nociie peMoHTa. [Ipyu 3TOM B3SITHl IPUMEPHI ONEepaluii, UCTIOJIb30BAHHBIX B
rmaBe 5 /9/ m B /11,12/, xOoTOpble YAaCTUYHO MPEIACTABICHBI B BHIC Tpados,
VUHUTHIBAIOIIMX HAMMEHOBAHHE KOMMYTAIIMOHHOTO afmapara, Ju00 KOHKPETHOM
ONEpalMy C Y4YacTBYIOIIMM B TEPEKIIOYEHUSX O00OpyaoBaHUEM (yKa3aHO B
NpPSIMOYTOJIBHBIX paMkax). OuepeqHOCTh BBIMOJHEHHS HEOOXOIMMBIX JIEHCTBHIA
yKa3aHa COEAMHUTENbHBIMU JIMHUSMHU CO CTpPEIKaMU - CIUIOIIHBIMHU JUJISl Clydas
OTKJIFOYEHMS U MYHKTUPHBIMU ISl BKIIIOUEHUSI pacCMaTpPUBAEMOM LIETIH.

JlaHHBIE MOCIEAOBATEILHOCTH ONEpPALUA OTHOCATCA K TUIOBBIM CXEMaM U
KOMIIOHOBKaM PVY, W  yyuTBIBalOT THUIIOBOE OCHAIICHUE MPUCOCIAUHCHUU
YCTPOMCTBAMHU PEJIEMHON 3aIUTHl U aBTOMATHUKH.

B cnyuasx, ecmu (akruyeckoe wucnonHenne PY (cxema, KOMITOHOBKA,
XapaKTepUCTHKH  O0OpyIOBaHHMS W T.I.)  OTIMYAeTCS  OT  THIOBBHIX,
MOCJIEIOBATENBHOCTh KOMMYTAIIMOHHBIX OlNepaluil 10KHA ObITh YTOUHEHA MECTHOM
MHCTPYKIIMEH; MOCieNIHel, B YaCTHOCTH, YTOUHSAETCS U NepedyeHb HEO0OXOAMMBIX
NPOBEPOYHBIX (KOHTPOJIbHBIX) JEHCTBUH, KOTOpBIC JOJDKHBI OBITh BBITOJHEHBI
OIepaTOPOM B XOJI€ NEPEKIFOYEHUM.

Ocnoenvle onepayuu Ha NOOCMAHUUAX C O8YMA PAOOUUMU CUCIEMAMU WIUH

B HOpManbHBIX YCIOBHSIX 3KCIUTyaTallud 00€ CUCTEMbI COOPHBIX IIKUH JTOJKHbI
HaxXoOQuThCA B pabore. DTO CBsI3aHO C TpeOOBaHUAMM HAJEKHOCTH K
ANEKTPOCHAOKEHUIO TOTPEOUTENEH, TaK KaK MPHU BOZMOXHOM KOPOTKOM 3aMbIKaHUH
U OTKJIIOYEHUH DPEJIECHHOW 3allUTONM OJHOM CHUCTEMBI IIMH BTOpas CHUCTEMA IIUH
OCTaHeTcs B paborTe.

Bv1600 00Hoti cucmemvt wiun 6 pemonm

[Ipu BBIBOZIE B PEMOHT CUCTEMBI IIMH TpeOyeTcs 0CBOOOAUTH €€ TOCPEICTBOM
NepeBo/ia BCEX €€ MPUCOEAMHEHHI Ha JAPYryl CHUCTEMY IIMH, KOTOpas OCTaercs B
pabore. /{1 BBINOJHEHUS 3TOr0 TpeOOBaHUS OJHUM K3 HEOOXOAMMBIX YCIOBHUM
ABIIAETCS COONIOICHUE PAaBEHCTBA MOTEHLIUAIOB KaXK0W CUCTEMBI IIHH.

JIis cxeM ¢ IIMHOCOSAMHHUTENbHBIM BbIKIOdYaTeneM (ILICB) ato ycioBue
nocturaercst BkintroueHueM LIICB, KOTOpbIi 3JEKTPUUYECKU COSAUHIET MEXIY COOOi
o0e cructeMsbl HH. B TO ke BpeMsi IIMHOCOEUHUTENbHBIN BBIKIIIOYATENb IIYHTUPYET
IpU NEPEBOJIE KAXKAYI0 Mapy LIMHHBIX pa3beIUHUTENCH NMpUHAAJEKANIMX OTHOMY
MPUCOETUHEHUIO.

B oatom caydae BrimrodeHue (OTKIIOYCHHME) IIHHHBIX pa3beIHMHHUTEIICH
NEePEeBOIUMOI0  MPUCOEAMHEHUS HE  TNPEJCTaBISE€T ONACHOCTH, IOCKOJIbKY
IIYHTUPYIOIIass KX LeNb I[IWHOCOEJAWHUTENBHOIO  BBIKJIIOYATENs, o0naaas
HE3HAUUTEIbHBIM 3JIEKTPUUYECKUM COMPOTUBICHUEM, MNPAKTUUYECKH HE BbI3BIBAET
NaJieHUsl HaNpsSOKEHUS MEXIY TMOJABWKHBIMA W HEMNOABMKHBIMU KOHTaKTaMH
pPa3beMHUTEINS, UTO UCKITI0YAeT BO3MOXKHOCTh 00pa30BaHMS DJIEKTPUUECKON TYTH.
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exnouaemces IIICB,

oughgepenyuanvuas 3awuma WUH NEPeBOOUMC 8 pedcuMm padbomuvl ¢
Hapyueruem uxcayuu npucoeouHeHull;

OMKIIOYAIOMCS agmomamudeckue gvikaouamenu 6 yensax ynpaeienus LIICB u ezo
3awum,

omxnrouaemcs AIIB wun,

nposepsiemcs sxaoueHHoe cocmosnue LLICB u eco pasvedunumerneil,
BKIHOUAIOMCS WUHHbBIE PA3beOUHUMENU 8CeX nepesooumbvix npucoeounerut na |l
cucmemy WiuH;

npoeepsemcs 6KII0UeHHOe NON0NHCEeHUe IMUX paA3beouHumernel,

OMKNIOUAIOMCS WUHHBblE PA3beOUHUMENU NepesooumMvlx npucoeoureruti om |
cucmembl WUH,

npoeepsemcs OMKIIOUEeHHOe NON0NHCEHUE KAHCO020 pa3beOUuHUmens;,

Ha peneiHoOM wume nepeKuoyaemcss NUumaHue yenet HANPANCeHUs 3aujum,
aA8MoMamuyecKux yCmpoucme u usmMepumensHslx npubopoe Ha mpancpopmamop
nanpsiscenus || cucmemot wiun;

BKIIOYAIOMCS asmomamuyeckue sviknroyamenu 8 yenax ynpaenenus LIICB u ezo
3awum,
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@ nposepsaemcs omcymcemeue nazpysxu na LIICB;

@ omxnouaemcs LLICB - chnumaemcs nanpsioicenue ¢ | cucmemol wium,

@ exnrouaemcs ALIB wumn;

@ nposepsemcs omkaoyennoe noaoxcenue ILIICB u omknouaromes wuHHble
pazveounumenu [LICB om | cucmemvol wium,

@ omKIOUAOMCA  UWUHHbIE pa3zbeOuHumenu mpauncpopmamopa Hanpsicenus |

cucmemol WUH,
@ omrmoyaomces asmomamuyeckue gvikaoyament (CHUMarOMCcs NPedOXPaHUmentis)
CO CMOPOHbL HU3ULE20 HANPANCEHUSL 0OMOMOK MPAHCHOPMAMOPA HANPAHCEHUS.
[Tocne 3TOro BHIOTHSIOTCS OTMEPAIMHU 1O MPOBEPKE OTCYTCTBUS HANPSKEHUS
Ha TOKOBEIYIIMX YacTAX W TMPOU3BOAUTCA WX 3a3eMJieHHe. B 3aBHCHMOCTH OT
MECTHBIX YCJIIOBUHN U XapakTepa paboT BBIMOIHIIOTCS HEOOXOAUMbIE MEPOTIPUSATHS TIO
oOecrieyeHnI0 OE30MaCHBIX YCIOBHUU TPyAa PEMOHTHOTO MepcoHana (BBIBEIIMBAIOT
HEOOXOIMMBI IITAKATHI, YCTAHABIUBAIOT OTPAXICHUS U T.JI.) U IPOU3BOIUTCS JOMYCK
Opurazsl K pabore.
B600 6 pabomy | cucmemvol wiun nocre pemonma
[locne oOxOHUAHUS PEMOHTHBIX PabOT W COOTBETCTBYIOMIETO O(OpPMIICHHUS
Haps/a ONEpPaTUBHBIM TIEPCOHAIOM TPOU3BOAUTCS OCMOTp pabodero wmecTa,
IpoBepsieTCsT OTCYTCTBHE JIOICH M IMOCTOPOHHUX MPEIMETOB Ha O0OpYIOBaHHH,
YOAJSIOTCS  BPEMEHHBIE  OTPaXKICHHs, CHHUMAIOTCS TEPEHOCHBIC  IUIAKAaTHI,
BBIBEIIICHHBIE HA MECTE pa0dOT M HA MPUBOJIaX MHUHHBIX pazbeaunureneil u ILICB.
na 6600a 6 pabomy | cucmemvl WuH U 80CCMAHOBNEHUS HOPMATLHOU CXeMbl
NUMAHUsL OM Hee Yacmu NpucoeouHeHull Heobxooumvle onepayuu 8bINOJIHAIOMC 6
credyroujell nocied08ameibHOCmu.:

@ CHUMArOMCA 3aUWUmMHble 3A3eMAEHU,

@ exnouaromes wunnsle pasveounumenu LIICB;

@ GKIIOUAIOMCA paA3LeOUHUmMENU MPAHCHOpMamopos Hanpsdcenus | cucmemul wiuH;

D eKAOUAIOMCA asmomamudecKue gbIKAtOYamenu (ycmanasnusaromest
NPeodoXpanumenu) €O CMOPOHbI  HU3UWIE20  HANPSJICEHUs.  0OMOMOK
mpaucghopmamopa Hanps’ceHus.,

@ nposeepsaemcs, umMerom Ju 3auumosl MUHUMATbHbLE YCMAEKU NO MOKY U 6peMeHU U

BKIIIOYEHbI JIU 3AUUMbL HA OMKIIOYeHUe, N00Aemcsl Hanpscenue onepamueHoco
moka Ha npueod IIICB;

@ npouzsooumcs onpobwiganue | cucmemvl wiun Hanpsxcenuem: exnouaemcs LLICB
U NO 8OILMMEMPAM NPOGEPsEmcsl Haauyue Hanpsaxcenus Ha | cucmeme wiun;

@ cHumaemcs onepamusHwvlii mok ¢ npueooda LIICB, omknouaemcsa AIIB wun;

@ na OPY suzyanvno nposepsiemcs sxknouennoe nonodicenue LLICB u npouzsooumcsi
nepegod yacmu npucoedurenuti co |l cucmemor wun na | cucmemy wum;,

@ nooaemcs onepamusnvili mox Ha npueod LLICB u npouzsodumcsi omxuoyeHue
HICB,

@ ougpgepenyuanvran 3auwuma wWUH NePesooOUmMcs: 8 HOPMATbHbIU PedCUM pabomol
u exnrouaemces AIIB wun.
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llepesoo npucoedunenuti ¢ 0OHOU cucmembvl WUH HA OpYeyIo be3
UWUHOCOeOUHUMENIbHO2O 8biKouamelst 01 PY, 20e yvacmo npucoedunenuti umeem no
06a 8bIKIIOYAMeJisl Ha Yenb
B cxeme PV 110 kB ¢ aByms cucreMamu pas3fenbHO pabOTAIOMIMX IIKH,

MIPUBEACHHONW Ha PUC., UMEIOTCS IPUCOSTUHEHUS C OJTHAM U JBYMS BBIKITFOYATEIISIMH

Ha TIETTb.

B HOpManbHOM pexume padOoTHI MEMH ¢ ABYMS BBIKITIOUATEISIMU pabOTAIOT 10

CXeMe KECTKOU (PuKcaIuu Ha TOM WM UHOM CUCTEME IIIHH.

i nepesooa npucoedunenuil ¢ OOHOU CUCMEMbl WUH HA OpY2yio

HE0O0X0MMO COOJIIOATh YCIOBUE PABEHCTBA MOTEHIIMAIOB Ha IIWHAX.

OTO JOCTUraercs BKJIIOYEHHEM BBIKIIOYATENe Ha 00€ CUCTEMBbl IIMH Y

MPUCOCINHEHN, UMEIOIINX TI0 JIBA BBIKITIOYATES HA TICTTh.

[TocrnemoBaTEILHOCTH OTIEPAIUil BBITISIUT CJICIYIOIINM 00pa3oM:

@ GKIIOUAIOMCS  8MOpble BLIKAIOUAMENU O08YX-mMpex NPUCOeOUHEHUll ¢ O08YMs
BLIKTIOUAMENSIMU HA Yenb u nposepsemcsi (no amnepmempam) pacnpeoenenue
Hacpy3Ku no ¢azam 6KI0UeHHbIX GblKAI0Yamernell,

@ ouggepenyuanvras 3auuma WUH NEPeeoOOUMCs 6 peddcuM ¢ ' HapyuieHuem
Quxcayuu” ;

@ GKIIOUAIOMCA  WIUHHbIE PA3beOUHUmMeNU Ha o0b0e cucmemvl UWUH OOHO20
npucoeounenusi (01 3motl yeau 0ObIYHO 6blOUpPaemcsi 0OXO0OHOU BbIKIIOYAMENb
QL) u nposepsiemcst ux exkrOUEHHOE NONOJICEHUE,

@ exmOUaAOMCA  pa3beOUHUmenu nepesoouUMblX Ha Opyeylo  Ccucmemy  WUH
npUcoeouHeHUll U NPOBePsIIoM UX KIIOYEHHOe NON0NCEHUE,;

@ OMKIOUAIOMCA WUHHBIE PA3LEOUHUMENU NePesoOUMbIX NPUCOEOUHEeHUI om Mo
cucmemvl WUH, HA KOMOPYIO OHU ObLIU BKIIOYEHbl U NPOBEPAEMmcs UX
OMKIIIOYEHHOE NON0JCEHUE;

@ yenu HAnNpsd’CeHUsl NepeKIodaromcs HA COOMBEemMCmMEYIOuULl mpancgopmamop
HAanpsIceHus;

@ OMKIIOUAIOMCA WUHHbIE DPA3beOUHUmMeNU 00XO00H020 GulKIoYamens om o0Oeux
cucmem WiuH;

@ OMKIIOUAIOMCS 8MOpbLE BbIKNIOUAMENU NPUCOCOUHEHUL C 08YMS GbIKIIOYAMENIMU
Ha yenv;

@ omkmouaemca YPOB u 3awuma wun 018 nepeKkiioyeHuli 8 mMOKO8bIX U
ONepamusHvIX Yensax dmux yCmpoucms,;

@ nposepsiemcsa 3auwuma WuH nNOO HASPY3KOU U 6KaoYaemcsi 6 pabomy Ho
HOPMANbHOU cxeme, eKkatouaemces 8 pabomy YPOB.

Crnoco0bl BHIBOJIA B PEMOHT BbIKJIIOUaTe/Ieil JJIeKTPUYECKUX 1emneii

CriocoObl BBIBOJIa BBIKJTIOYATENICH B PEMOHT CYIIECTBEHHO OTIUYAIOTCS JPYT
OT JIpyra B 3aBHCHUMOCTH OT CXEMbI TOJCTAHIIMM W KOJHMYECTBA BBHIKIIOYATEIICH,
MPUXOASAIINXCS Ha OJHY JICKTPHUSCKYIO TIETTh.

Haubonee xapakTepHble U3 3TUX CIIOCOOOB MPEACTABICHBI B Ta0I.
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No Cxema Cnooco0 OCHOBHBIE

n/n MOJICTAHIIUN BBIBOJIA B PEMOHT TPYIIBI ONIEPATTAIA
1 Jlrob6as cxema npu OTKIIIOYeHUE OTKIIFOYEHUE BBIKJIFOYATENS
OJTHOM BBIKJTIOYATENIC [PUCOCAWHCHHS HA  |[PUCOCTWHCHMS, OTepaIli C
Ha TETTh BpEMSI PEMOHTA, €CITU  [Pa3beAMHUTEIISIMH

DTO JOILyCTUMO
€KUMOM CETH
2 (C nByms cuctemMaMu  [3aMeHa BbIkJtouatTenst |(OTKIIOYEHHE LEenH JIIIs

HIMH 1 OJHOM MPHUCOCANHCHUA OTCOCAMHCHMA BBIKIOYATCIIA U
BBIKJTIOYATCJIC Ha LCIb MMHOCOCAUMHUTCIIBHBIMYCTAHOBKHM BMECTO HETO
BBIKJIIOYATCIIEM IECPEMBIYCK, OCBO60)KI[CHI/IC

OJHOUW CUCTEMBI IINH JJIA
BKJIFOUECHHS Ha Hee 1IeNH,
BBIKJIFOYATEJIb KOTOPON BBIBEJICH

B PEMOHT
3 |C nByms pabounmu U [3aMeHa BbIKItouatens |Onepanuy BBITOIHSIOTCS 0e3
00XOJTHOM CUCTEMOM  |[IPUCOEAUHEHUS OTKJIFOUEHHMS LIETTH U
[ITUH U OJTHOM 00XOTHBIM 0CBOOOXKIeHUS paboyeit
BBIKJIFOYATEJIE HA LIENb [BBIKJIKOYATEIEM CUCTEMBI ILINH
4 MHOroyroibHUK, OTKIIHOYEHHUE Onepanuu BBIIOJTHSAIOTCS 0€3
MOJIyTOpHAs, C IByMsI |BBIBOJMMOI'O B PEMOHT |OTKJIFOUEHUS LIETH, Ha BpeMsI
BBIKJTIOUATENISIMU HA  [BBIKITIOYATEIIS OTCYTCTBHSI BBIKJIFOUATENS B
LEeMb MPUCOCTUHEHUS U CXEME CHUKAETCS €€ HAaJIE)KHOCTh
BBIBOJ] €0 U3 CXEMBI C
MTOMOIIBIO
a3bCAUHUTEICH
S5 MocTtuk ¢ 3aMeHa CeKIMOHHOTro [BritoueHue B paboty
BBIKJIFOYATEIIEM U BBIKJTFOYATEIS MEepPEMbIYKHA Ha Pa3beIUHUTENSX;
PEMOHTHOU PEMOHTHOM OTKJIFOYEHHUE U BBIBOJ U3 CXEMBI
[IEPEMBIUKOMN Ha [IEPEMBIUYKOH C CEKLIMOHHOI'0 BBIKIIFOYATEIIS C
Pa3bEIUHUTENSX U1l [Pa3beAUHUTEIIMU MOMOILBIO pa3beIUHUTETIEH B
PEMOHTA CEKLIMOHHOTO ero Lemnu

BBIKJTFOUYATCIIA

BkJiroueHue MpoBepoOYHBIX Oonepanuii B 0JIaHK ONEPATHBHBIX NEPEeKJII0YCHU I

OnpIT 3KCIUTyaTal[Mu 3JIEKTPOYCTAHOBOK CBUIETENBCTBYIOT O HEOOXOAMMOCTH
BKJIIOYEHHUsSI B OJIaHK ONEpPATUBHBIX NEPEKIIOYEHU MNOMHMO KOMMYTAIIMOHHBIX
olepamuii Tak Ha3bIBAEMBIX MTPOBEPOYHBIX (KOHTPOJIBHBIX) OMEpaIiidi. ITO CBSI3aHO C
TE€M, 4YTO KOJIMYECTBO KOMMYTAalMOHHBIX oOmepanuii B OJaHKe BCeraa 4YeTKO
OTPAaHUYEHHO COCTABOM KOMMYTAllMOHHOW ammapaTrypsl, IPEIyCMOTPEHHON CXEMOU
(mepBUYHON W BTOPUYHOI) B JaHHOM PV, a Takke MOCTaBICHHOW 3aJayeil 1o
IIPOM3BOACTBY IIEpEKIOUYeHUN. B TO Ke Bpemsa mnepeyeHb U  KOJIMYECTBO
IIPOBEPOYHBIX OIlEpallMi IPU TEX K€ YCJIOBUAX M 3aJaye BapbUPYIOTCSA B 3aBU-
CUMOCTH OT YPOBHS KBUIH(PHUKALIUUA COCTABUTENS OJIaHKA.
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OOBIYHO B OmNepaTHBHBIA JOKYyMeHT (OJaHKH, MPOrpaMMy) BKIIOYAIOTCS HE
BCE, a JIMIIb Ba)KHEHIIME MpoBepouHble omnepanuu. OJHaKo, HEOOXOJIUMBbIE IO
TEXHOJIOTUM MPOMU3BOJCTBA NEPEKIIOYEHUH NPOBEPOUYHBIE ONEpPALUU, HO HE
BKIIIOYUEHHbIE B OJIaHK, TE€M HE MEHEE BBINOJHIIOTCS JHUIOM, HPOU3BOAAIIUM
nepexiatodeHus. [lpenmnonaraercs, 4To B caMOM CO3HaHUM ONEPATUBHOTO paOOTHUKA
CYLIECTBYET HENpepbhIBHASA CBSI3b HEOOXOAMMBIX MPOBEPOUYHBIX ONEpaluii ¢
COOTBETCTBYIOIIMMH OIEPALMSIMU [0 HU3MEHEHHIO MOJOKEHUS KOMMYTAIIMOHHOTO
ammapara, JaXe eclid 3TH TPOBEPKH HE BKIIOYCHBI B OnaHK (mporpammy)
MEPEKIIFOYCHUN.

Tema 4. OnepaTtuBHbIe JeHCTBHS MO NPeAyNPEKICHUI0 M JUKBUIAUMHU
aBAPUHHBIX CHTyallMii MPH NMPOU3BOACTBe mepekrovenmii. (8 vac.). [IpuunHb
aBapuil U 0TKa30B. OCHOBHbIE BHJbl OIIMOOK MPHU ONEPATUBHBIX MEPEKITIOYCHUSX.
OueHka aBapHUitHOTO IOJIOKEHUS W 3aJa4d ONEPATUBHOIO mepcoHana. Pasnenenue
GyHKUMA 1O  JUMKBUAALMM  aBapuil  MEXJIy  ONEpaTUBHBIM  IMEPCOHAJIOM.
CamocTosTeNnbHbIE NEUCTBUS MEPCOHANA NPH JIMKBUIALMY aBapUi HA MOJCTAHIUAX.
JlelicTBUs niepcoHasa IpU JIUKBUAALUYA CTAHIAPTHBIX aBapUNUHBIX CUTYAI[UH.

[Ipou3BOACTBO ONEpPaTUBHBIX MEPEKIIOUEHUN Hanbosiee OTBETCTBEHHAs YacTh
AKCILTYaTallMOHHO-PEMOHTHOTO O0CIyKMBaHUsL 3JIEKTpoycTaHOBOK. [lo crarucruke
sHeprocucteM a0 60% Bcex HapylieHUd B padOTe SJIEKTPOCTAHIMN M ceTei
COCTaBJIAIOT OIIMOKH MPH ONEpPalMsIX C KOMMYTallMOHHBIM 000pYZOBaHUEM, TPUUYEM
OKOJIO JABYX TpeTed ATUX OLIMOOK CBSI3aHO C ONEPUPOBAHUEM 3a3EMIISIIOIIMMU
pa3beqUHHUTEISIMUA. UpEe3BbIYAHO TSOKENBl M TOCIEACTBUS OTKa30B (OMIMOOK),
JOMYILIEHHBIX NPHU ONEPATUBHBIX IMEPEKIIOYEHUAX, KOTOPbIE MOTYT INPUBOJIUTH HE
TOJIBKO K HapylmeHUsIM (QYHKIIMOHUPOBAHUS SHEPrOYCTAHOBOK, HO U K HECUACTHBIM
ciaydastMm ¢ JroAbMu. [lo MaHHBIM €XEeroJHbIX aHaJu30B HApYyIIEHWH B padoTe
anekTpoycTaHoBok, A0 13-19% Bcex HapyllieHMi, CBA3aHHBIX C HEAOCTaTKaMHU
AKCITyaTallui B SHEPrOCUCTEMAX CTPaAHBI, - 3TO OLIMOKHM ONEpPaTUBHOTO MEepCOoHaa.
Cnegyer OTMETUTh, 4YTO YEM BBIIE JOJKHOCTh ONEPATHMBHONO pabOTHHKA B
UepapXuu ONEPATHUBHOIO YMPABICHUS, TeM OOJbIIyI0 JOJI0 B OOIIEM YHcie
JOMYIIEHHBIX 3TUM PAOOTHUKOM HapyIIEHUH COCTaBISIOT OUIMOKH, COBEpPILECHHbIE
IpU ONEpPaTUBHBIX MepekatoueHusx. Hampumep, ommOKM HpU NEPEKTIOYEHUSX,
COBEpIIIa€MbIE OINEPAaTUBHBIM TMEPCOHAIOM JHEprocucteM, mpepbimanT 50% ot
00I1IeT0 KOJIMYECTBA IKCIUTyaTallMOHHBIX omuOoK, a s aucnerdepos LIJIC u OJIC
Takue OMHUOKH cocTaBIsAIOT OoJiee /0% yyTeHHBIX HapyIIEHUH B UX padoTe.

CornacHo AaHHBIM ["'OCMHCHEKLIMU MO HKCITyaTallud, OCHOBHBIMHU OLIMOKaMH
IIPU  TPOU3BOACTBE ONEPATUBHBIX NEPEKIIOUCHUAX SBISIOTCS. WIHOPUPOBAHME
MPOBEPOYHBIX  OMEpalMii; HEecoOJoJIeHHEe TopsAIKa OCMOTpa O000pYyIO0BaHUsA
HEMOCPEJICTBEHHO TMepeJ] BHIIOJHEHHEM MEPEeKIOYeHUH; cnadblii  KOHTPOJIb
BBILIECTOSILIETO MEPCOHANA 3a OYEPETHOCTHIO BBIITOJIHEHUS ONEPALMNA; MPABUIBHOCTD
3arnojgHeHus: OJIAHKOB MepeKtoueHuid. JlocTaTouHO 4YacTo BCTPEYAIOTCS TakKue
omrOKH, KaK TPOM3BOJCTBO OMNEpaluii HE Ha TOM MPHUCOCIUHEHHH (HE Ha TOW
CHCTEME IIIMH), KOTOpbIE yKa3aHbl B OJIAHKE, MPOIMYCK ONepalfii Wi HapyIICHHUE
MOCJIEIOBATEILHOCTH MX  BBINOJHEHHs, a TakKXkKe UCIOJb30BaHUE OJaHKOB
COCTaBJICHHbIX 0€3 ydera (aKTUYECKOrO0 COCTOSIHUSL CXEMBbI JIIEKTPOYCTaHOBKHU
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(npuMEHEeHHE THIOBBIX OJAHKOB, HE COOTBETCTBYIOUIMX CXEME WU PEXKUMY
AIIEKTPOYCTAHOBKH, CYIIECTBOBABIIMM Ha MOMEHT BBIITOJIHEHHSI OTICPAIHIA).

B undopmanionHoM OroiieTeHe reHepalibHOW MHCHEKIMH O IKCILTyaTaluu
anektpoctanimii u aektpoceteit PAO “EDC Poccun” /18/, mpuBoauTcs aHamu3
OLIMOOYHBIX JEHCTBUI MepcOoHaNa IHEProCUCTEM, COIJIACHO KOTOpOMY HauOoiiee
4acTO OTMEYAIOTCs CIIEAYIOIIME OLIMOKM ONEpaTUBHOrO IEpPCOHAJIa, CBA3aHHBIE C
IIPOU3BOACTBOM ONEPATUBHBIX IIEPEKITIOUCHUN !

@ HenpaBUWJIBHOE COCTaBJIEHUE OJIAHKOB MEPEKIIOUECHHH;

@ HEBHHUMATEJBbHOCTb IO OTHOILIEHHUIO K HAJIUCSAM Ha 000pYy10BaHUHU;

@ HEeCOIVIaCOBAaHHOCTb JEUCTBUM ONEPATUBHOIO IIEPCOHAA,

@ OTCYyTCTBUE Yy TepCcOoHajia YCTOMYMBOW TMPHUBBIYKKM K 0€3yCIOBHOMY
BBIITOJIHEHUIO MWHCTPYKUMM W TpaBWJI, B TOM YHUCJIE HWHCTPYKUMH IO
IIPOU3BOACTBY NEPEKIIOYECHN,

@ HEBHUMATEIBHOCTh M CHW)KEHHOE YYBCTBO OTBETCTBEHHOCTH Yy JIHL,
ITPOBOJISIIIINX ONEPATUBHBIE IEPEKITIOUCHMUS;

@ MPOU3BOJICTBO MEPEKIIOUCHUMN O6€3 0JIaHKOB;

@ caMOBOJIBHOE J€0JIOKMPOBAaHUE IPUBOJIOB KOMMYTAllMOHHBIX aNlapaTos;

@ HemocTaToyHasi TPEHUPOBAHHOCTD B 00JIACTH MPOU3BO/ICTBA EPEKITIOUECHNUM;

@ HW3KUM YPOBEHb 3HAHUM DJJIEKTPUYECKHX CXEM. a TAKKE KOHCTPYKTHMBHBIX

0COOCHHOCTEH 000PYI0BaHUSI U MOPSIKA €r0 OMEPATUBHOTO 0OCTYKUBAHMUSI.

Jlanee OyayT pacCMOTpPEHBI MPUYMHBI aBapui, JETaJbHbIA aHAIU3 OIIMOOK,
COBEpIIAEMbIX MpPU MPOU3BOJICTBE OINEPATUBHBIX NEPEKIOYEHUM, JEHCTBUSA
IIEPCOHAJIA 10 NPEAYIPEKACHNUIO U JIUKBUAALUYU aBAPUMHBIX CUTYaALIUMU.

IIpnyuHbI aBapUil U 0TKA30B.
OcHoBHBbIE BU/IbI OIIHOOK NMPHU ONEPATHUBHBIX NMEPEeKIYECHUAX

OmuOKu MpH OMEPATUBHBIX MEPEKIIOUEHUSX SBISIIOTCS YAaCTHBIM CIy4aeM
OLIMOOK, COBEPIIAEMBIX B XOJI€ ONEPATUBHO-AUCIETYEPCKOTO YIPABICHUS U UMEIOT
0co0oe 3HaYeHHe B CBSI3M C TE€M, YTO OHU MOAYAC CO3/aI0T CEPbE3HYIO YIrpo3y
3I0POBBIO U JIa)K€ KU3HU CaMOT'0 ONEPaTUBHOIO IEPCOHAJa, COBEPIIAIOUIETO 3TY
omuOky. [ToaTomMy nJig npeaoTBpalieHus: UxX MOBTOpa Jro0ast omrmbka J10mKHa ObITh
JEeTaJIbHO 3a(MKCUPOBaHA U TIATEIbHEUIIUM 00pa30M U3yUeHa.

Cucrema opraHu3alMM ONEPATHUBHOIO YIPaBICHHUS OJKHA OBITh MOCTPOEHA
TakuM o0pa3zoM, 4ToObl 3G (PEKTUBHO CIMOCOOCTBOBATH BBISBICHUIO ONEPATUBHBIX
OLIMOOK U PACKPBITUIO MX JIEUCTBUTENbHBIX MPpUUMH. C 3TOM TOYKHU 3pEHHUs], KaKue
Obl TO HU ObUIO aJMUHUCTPATUBHBbIE HAKa3aHUS 32 ONEPATUBHYIO OLIMOKY TOJIKHBI
ObITh IO BO3MOXXHOCTHM HCKIIOYEHbl. VMEHHO OTCYyTCTBHME TaKOro Mojaxojaa
CIIOCOOCTBYET YMBILJIEHHOMY COKPBITHIO OTJIETbHBIMU paboTHUKaMU
SHEpronpennpusaTuii QakToB M 0OCTOATENBCTB Takux oOmHOOK. B pesynbraTe
cymectBeHHO uckaxkaetcs myonukyemas CIIO OPT'POC otueTHO-cTaTHCTHYECKAS
uH(popmalus, HCHOJAb3yeMas Ha MecTax Uil pa3pabOTKM COOTBETCTBYIOIIMX
MEPOIPUITHH.

B nr00yto mporpamMmy MOArOTOBKM M OOYYEHHsI ONEpPaTUBHO-IUCIIETYEPCKUX
pabOTHUKOB JOJKHBI BKIIIOYATHCS pa3feibl MO0 U3YYEHHUIO XapaKTEPHBIX OLIMOOK U
ONEpaTUBHBIE YKa3aHUs IO JEWCTBUAM B CHUTYyalUAX, BO3HUKAIOIIUX BCIIEJICTBUE

COBEpILIEHUsI BO3MOXHBIX ONEpPATUBHBIX OWMOOK. KBanudukauuo ornepaTUBHOIO
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paboOTHUKA CIEAYyeT OLICHUBATh, B YACTHOCTH, C YUETOM KOJIMYECTBA U3BECTHBIX EMY

TUTMOBBIX  OMEPATHUBHBIX  OMIMOOK, COOTBETCTBYIOIIUX  NPEAYNPEIUTEIbHBIX

MEpONPUITUN U CTAaHAAPTHBIX MPOrpamMM JCHCTBUS B CUTYaAlIUSIX, BBI3BAHHBIX STUMU

OIH1OKaMH.

OnepaTuBHbIE OIINOKHU

[IpeneOpexenue HE00XOAMMOCTHIO MPUHOPABIUBATH porpamMmmy
ONEpPATUBHBIX MEPEKITIOYEHUN K (PAKTUUECKUM CXEME U PeXUMy paboThl MPUBOAUT K
MHOT'OUYHCIIEHHBIM OTMEPATUBHBIM OIIUOKAM.

Hanpuwmep,

@ TOBBIIICHHE YPOBHS HAINPSHKEHUST B CETH MOXKET IOCTAaBUTh I0J BOIPOC
JAOMYCTUMOCTh OTKIIIOYCHHE TOKa XOJIOCTOr0 Xxoja TpaHcopmaropa (win
3apsIIHOTO TOKA JIMHHUU DJIEKTPONepeIauu) pa3beIUHUTEIICM,;

@ B ycnoBusix, korjga ycrpoiictBo PIIH TtpanchopmaTtopa HarpykeHO TOKOM,
MPEBBILIAIONIMM HOMUHAJIBHBIN, HEIONYCTHUMO pErylupoBaHHe KoddduuueHrta
TpaHchOpMaIlMA HA ATOM TpaHCPopMaTope TOJ HArpy3koi (HH Bpy4YHYIO, HH
aBTOMATHYECKH);

@ Tpu BBIBEACHHOW M3 pabOThl WM HEUCHpPaBHOW Au(3amuTe UIMH HEIONYyCTHUMO
OMEepUPOBATh IIMHHBIMU PA3bEIUHUTEISIMA W BO3AYIIHBIMHU BBIKIIOUATEIISIMH,
HaXOSIUIUMUCS O/ HAIpPsDKEHUEM 10 KpailHeil Mepe He BBe[s MpeBapUTENIbHO
B3aMEH OTCYTCTBYIOLIEH IU(3alIUTHl IIUH YCKOPEHHE Ha COOTBETCTBYIOLIMX
PE3EpPBHBIX 3allIUTaX, WK BPEMEHHYO 3alIUTY U T.J1.

Yame Bcero OmacHOCTh OIIMOKH, CBA3aHHOM € HEy4eToM (PaKkTUYEeCKOro
COCTOSIHUSL CXE€Mbl U PEXHMa 3IIEKTPOYCTAHOBKM BO3HUKAET IPHU HCIOJIb30BAHUU
TUMOBBIX OJIAaHKOB (IpOrpaMM), COCTAaBJISIEMBIX MPUMEHUTEIFHO K KOHKPETHBIM
CXEME U PEXKUMY.

[IpoGnema ompezaesneHus NPpUYMH OMIMOOK, BOZHUKAIOIIUX MPU ONEPATUBHBIX
NEPEKITIOYEHUAX, JOCTATOYHO CJIOKHA, YeM OOBICHAETCS OOJbIIOE KOJIUYECTBO
MPEJIOKEHHUM 10 KJIacCU(UKALIUU ITUX IPUUMH.

B /16/ npeniokeHo COOTHOCHTh BCe MHOTO00Opa3rne BO3MOKHBIX OMEPATUBHBIX
OLIMOOK C OJTHUM U3 TPEX BUIOB UM YPOBHEU cCleayrolel Kiaccuukauuu.

OmudKu nepBoro ypoBHsi - HEBEpHbIE ACUCTBUS NPU peaTnu3aluy NPUHATOTO
MPaBUJIBHOTO PEIICHMs], T.€. MpsIMble OMMOKH, COBEpIIaeMble HEMOCPEACTBEHHO Ha
MeCT€ MPOM3BOJCTBA ONEPATUBHBIX NEPEKIIOYEHUN MPU JNEUCTBHUIX C MPUBOAAMHU
KOMMYTAllMOHHBIX aNnapaTroB, C OpraHaMy VYHOPaBJICHHUS U PEryJupoBaHMUs,
YCTaHOBJICHHBIMU Ha MaHENSAX YIpaBieHUs, peleiiHON 3aluThl 1 ABTOMATUKU U T.II.
[IpyunHON 3TOrO0 pojaa OWMOOK MOXKET SBUThCS HENpaBUIIbHAs OpPUEHTALUs B
pacroyiokeHuH O0OpYIOBaHHMS WM OpPraHOB ynpaBieHus (B TOM YHCIE
KOMMYTAIIMOHHBIX alMaparoB). DTa MPUYHHA 3aBHCHT HE TOJIIBKO OT CyOBEKTHBHOTO
XapakTepa ornepatopa, HO M OT CTENEHU Yy4yeTa HEOOXOJAUMBIX TpeOOoBaHUM
OPrOHOMUKHU MPU KOHCTPYKTHBHOM HCHOJHEHUM M KOMIIOHOBKE KOMMYTAIMOHHOMN
anmaparypsl U €€ OpraHOB YINpPaBJEHUS; CUCTEMBbl OINEPAaTUBHBIX O0O3HAYEHUH,
HaJIU4Ms HEOOXOJUMBIX HAJUCEN, OTIIMYUTENIbHON PAaCKpPacKu U T.J.

K »ToMy ypOBHIO ONEpaTUBHBIX OMIMOOK MOXHO OTHECTH Cly4ailHble,
HEeIMpeHAMEPEHHbIE OTKJIOHEHHS OT HWMEIOIIUXCS JUPEKTUBHBIX YKa3aHWUH,

HOPMATUBHBIX AOOKYMCHTOB (onepaTop 3a0BIBAET BBINIOJHATH OIWMH H3 1IaroB
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HAMCUCHHOTO alNropuTMa JeicTBuil (MpOIMycKaeT TOT WM WHOW NTYHKT OJlaHKa
NEePEKIIIOUeHU), MO0 TMyTaeT KIIOYM YIPABJICHUS WIH COBEPIIACT JAPYrUe
NoJO0HBIC HETIPABHIIbHBIC "MEXaHUYeCKHUEe" EeHCTBHS).

OmudKu BTOPOro ypoBHS - OUIMOKM B CAMHUX ONEPATUBHBIX PELICHUSX, T.C.
OLIMOKHM ONEpPaTUBHOIO MBIIUICHUS, BbI3BAaHHbIE HEMPABWIBHBIM MOHUMaHUEM
curyanuu (HEBepHBIM aHANIM3, OMIMOOYHOE JUArHOCTUPOBAHHME TMPHYUH €€
BO3HUKHOBEHUSI M MEPCHEKTUB Pa3BUTUs, HEBEpPHAs OLEHKAa BO3MOXKHBIX
MOCJICICTBHUI CBOUX JeUCTBUIT). OMIMOKH 3TOT0 YPOBHS Yallle BCETO MPOSIBISIOTCS B
PEIIKO BCTPEUAIOIINXCS CIOKHBIX M HECTAHIAPTHBIX (aBApUUHBIX) CHTYAlHUAX, JJIS
KOTOPhIX 3apaHee HE MOJATrOTOBICHO (MJIM HE W3BECTHO OIEPaTOpPy) THUIIOBOE
pemienre. OCHOBHBIMU TNPUYMHAMU TaKUX OIIMOOK SBJISIOTCS HEJAOCTAaTKH B
MOJTOTOBKE ONEPAaTUBHOIO paOOTHHKA.

[IpyMeHUTENBHO K ONEPATUBHBIM MEPEKIIOYEHUSIM - 3TO  OUIMOKHU
NPUHIMIHATIBHOTO IUTAHA, COJEpKalluMecs B camMoM OnaHke (mporpamme
NEPEKITIOUCHU); CBA3aHHBIC C HEMPABWIHHBIM NMPUMEHEHUEM THUIOBBIX OJAHKOB U
NpOrpaMM MEPeKIIOYeHUI, KOorja cXema WM PEeXHM pabdoThl HE COBNAJAIOT C
OTOBOPEHHBIMHU YCJIOBUSAMHU IPUMEHMMOCTH 3THUX JOKYMEHTOB; COBEPIIAEMBIE IPU
NEPEKIIIOUYCHUSIX B aBapHilHOM cuTyanuu (Korma KOMMYTAIlMOHHAas W WHas
anrmaparypa MCIoJIb3yeTCs B HECTaHAPTHBIX PEKUMAaX).

K 1ByM Ha3BaHHBIM YpPOBHSIM OIEPAaTUBHBIX OLIMOOK cleayeT J00aBUTh
TPETHil, BBIACIUB B OCOOYIO TpyNny OIIMOKH, BbI3BAHHBIE OTCTYIJIEHUSIMH OT
M3BECTHBIX HOPMATHUBOB. lIpyn onepaTUBHBIX NEPEKITIOUYCHUAX K OIIUOKAM TPEThero
YPOBHSI OTHOCSAT YMBIIUICHHBIE HM3MEHEHHUS, BHOCHMBIC dKcrpomToM (0e3
BCECTOPOHHETO PACCMOTPEHHSI M COOTBETCTBYIOLIETO COTJIACOBAHUS) B THIIOBOW
OJlaHK WIM NpPOrpaMMy TMEpPEKIIOUYECHUM; OCO3HAHHBIE TMOMBITKA OTKIIOYEHUS
KOMMYTAIIMOHHBIMHM ~ aIlllapaTaMH TOKOB, IPEBBIIAIOIIAX WX KOMMYTAI[UOHHBIE
CHOCOOHOCTH; BBIBOJ W3 JCHCTBUS HMCIPABHOM ONEPATHBHOM  OJOKUPOBKHU
(neOmokupoBaHUE) U T.I.

[Icuxonmornyeckod NPUUMHOM BTOM Tpynmbl OWIMOOK SABJISIETCS IMOAMEHA
periIaMeHTHON HOpMbI (HOPMBI, 3a()UKCUPOBAHHON B JUPEKTHBHOM JIOKYMEHTE) TaK
HAa3bIBAEMOM JKCIUTYaTallMOHHOW HOPMOM, T.€. CIIOKMBIIMMCS, IPUHATHIM Ha TaHHOM
DHEPreTUYECKOM O0BEKTE MOPSAKOM JercTBUi. [lpu 3TOM omepatop oTCTymaer oT
PYKOBOJSIIMX YKa3aHWH (IEHCTBYIOIIMX HOPMATUBOB), WPUMEHSS PEIICHUS,
000CHOBBIBa€MbIE T€3UCAMU 'y HAC TaK JIEJIAlOT BCeraa”, Win s y)Ke J1esai TaK U BCe
ObU10 xOopomo”. OmacHOCTh 3aKIIOYaeTcs B TOM YTO, K ONEpPaTUBHOM OIIHUOKE ¢
TSDKEJIBIMU TIOCTEACTBUSMU MPUBOJANUT HE €IVMHUYHOE HENPABUIBHOE IEHCTBHUE, a
TOJIBKO LIETIOYKA MOCJIEI0BATEIbHBIX HEMPABWIbHBIX NEUCTBHM, BKIIOYaromas ot 2
1o 8 "3BeHbeB". OOBACHSETCS 3TU MNPUHITOW B BJIEKTPOIHEPIeTHUKU CHUCTEMOU
MHOTOKpPAaTHOM CTpaxOBKH, OCHOBAHHOM Ha pPE3epBHPOBAHUU M AYOIMPOBAHUU, HA
ciiy4ail omuOOK mepcoHana M OTKa3oB oOopyaoBaHus. Kiaccuueckuit mpumep -
TpeOOBaHMs MpaBUi OE30MACHOCTH, MPEANKMCHIBAIOIINE MPHU MOATOTOBKE padoyvero
MECTa HE TOJIBKO CHSTHE HANpsKEHUS IIyTEM OTKIKOYEHUS COOTBETCTBYIOLIMX
KOMMYTAIIMOHHBIX alnapaToB ¢ CO3JaHUEM BUJIUMBIX Pa3pbIBOB, MpPU 00s3aTEIHHOM
3alMpaHuy MPUBOJIOB OTKIIOUYEHHBIX aIapaToB, HO TAK)KE U YCTAHOBKY 3a3€MJICHHUI
CO BCEX CTOPOH, OTKyJAa MOXET OBITh TOJAaHO HampshkeHWe (He cuuTas
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JOTIOTHUTENIbHBIX 3a3€MJICHUN Ha MecTe paldoT B ciydae HEOOXOAMMOCTH CHSTHUSA

HaBEJICHHOTO HampsokeHus). OueBWAHO, 00a HA3BaHHBIX M PABHO 00s3aTEIbHBIX

HOPMATHUBHBIX MEPONPUATHS AYONMpPYIOT Jpyr Jpyra, a CJeJ0BaTelbHoO,

HEBBITIOJTHEHUE OJTHOTO M3 HUX HE BBI3BIBACT HECUACTHOTO CITy4ast (XOTSI M MOBBIIIACT

PHCK TaKOTO pa3BUTHUsI COOBITHIT). B pe3ynbrare mogo0HOE OTCTYIUICHHE OT MPaBUII

BBIIJISIIMT ~ BIIOJIHE — OMpaBJaHHBIM  pemieHueM  (“cokpamieHue — oObeMa

NEePEKIIIOUEHUI”), Cco3/1aBas B CO3HAHWUU OIEpaTopa CTEPEOTHIl JIOMYCTHMOCTH

nog00HBIX JercTBuil. [Ipy 3TOM CO31ar0TCS TCUXOJOTMYECKUE MPEANOCHUIKH IS

paclIMpeHusl MEPEYHsl AOMYCTHUMBIX OTCTYIUIEHUH OT HOPMBbI, B KOHEYHOM CYETE

[IOPOXKAAIOIIME BO3MOXKHYIO pEaM3alMI0 BCEHU IIOCIEIOBATEIBHOU LIETIOYKU

OLIMOOK, MPUBOJAIIEH K TparuueckoMy (uHaiy.

CymectByer eme oAHa KiacCU(pUKALMs ONEPaTUBHBIX OLIMOOK, OCHOBAaHHAs

Ha BBIJICJIICHUH CJICIYIOIINX JBYX BHJIOB TaK HAa3bIBAEMbBIX KOMMYTALlMOHHBIX aBapHil

(HeTpaBWIIBHBIX KOMMYTAI[MOHHBIX JCHCTBUH C pa3beAUHUTEISIMH W JIPYTUMHU

arrmaparamu):

@ omMOKM ICHUXOJOTMYECKOrO0  XapaKTepa KakK pe3yJbTaT  HENpaBUJIbHOU
OpUEHTAllMi Ha MECTE MPOW3BOJCTBA Olepalui, 3aBUCSIINE OT CyOBEKTHBHOIO
XapakTepa orneparopa M JONyCKaeMble HECMOTpsS Ha Haluuue UH(opmanuu,
HEO0OXOIMMOM Il MPEOTBPALEHUS OLINOKHY,

@ omMOKM YHUCTO WH(OPMALMOHHBIC, BbI3BAaHHBIE OTCYTCTBHEM HEOOXOAMMOMN
MH(pOpPMAIMU WM CIOXHOCTBIO €€ BOCHPHUSATHS, epepadOTKU M aHanu3a. Takue
OLIMOKU SABJIAIOTCS PE3YJHTATOM HEAOCTATOYHOW OCBEIOMJIEHHOCTH OIEpaTopa O
COCTOSIHUM OOBEKTa M MPOSBIISIIOTCS TJIaBHBIM 00pa3oM MpU NEPEKITIOYEHHUSX Ha
CJIOXHBIX OOBEKTAX WM B CIIOKHBIX CUTYyaIHSIX.

OCHOBHBIMM ~ TICUXOJIOTMYECKMMHU TMPUYMHAMU OMIMOOK B  JEUCTBUAX

OIIEPaTOPOB SABJIAIOTCA:

VV OrpaHMYEHHbIE MPUPOJHBIE BO3MOXHOCTH YEJIOBEKa MO O00BEMY, CKOPOCTH
BOCIIpHATUSL U TiepepaboTke uHopMarmu (mpuMep - UMITYJIbCUBHAS TOMBITKA
OTKJIIOYEHHUsI PA3BEAUWHUTENS TMPHU 3arOpaHUM  MEXKIAY €ro KOHTaKTaMH
JJIEKTPUYECKOW IyI'd BCIEACTBUE BKIIOUYECHUS Pa3bEIUHUTEIIEM TOKA Harpys3KH,
4TO OOBIYHO MPUBOJUT K BOSHUKHOBEHUIO KOPOTKOTO 3aMbIKAHHS);

\V/ CKJIOHHOCTb HaCTaWBaTh Ha allPMOPHOM PELICHUH, IIPUHATON CTPATETUHN AECUCTBUN
Jake B Cilydae, KOrja peakuus oObeKTa YNpaBjeHUs HeaJeKBaTHA OKHUJIAEeMOU
(mpuMmep - IPOIOIIKAFOIIUECS TIOMBITKU MOIHATH HAMPSDKEHUE HA IIIMHAX HU3IIETO
HampspkeHust ¢ nomoiubto PITH TpancdopmaropoB, HecMOTps Ha TO, 4YTO
BCIEACTBUE JePUIMTa PEAKTMBHOM MOLIHOCTH TaKHe JEWUCTBUS BbI3BIBAIOT
MIOHWKEHNE HAINPSKEHUE B CETH BBICIIErO HAIPSDIKEHMS, APYroM NpUMEp -
HEOJHOKPATHBIE MOMNBITKMA IMOBTOPHOI'O BKJIIOUEHMS ABAPUMHO OTKIFOYMBIIETOCS
aneMeHTa 0e3 OocMOoTpa IMOCIENHEro, MNPHUBOJAIIME K Pa3BUTUIO aBAPUHHOUN

CHUTYaIIUN);
V HECOOTBETCTBUE BBIOPAHHOW OINEPATOPOM CTPATETMU YIPABICHUS TOH, Ha
KOTOPYI) OPHCHTUPOBAJICS W3rOTOBUTENb TEXHUKU (MPUMEpP - TOBTOPHOE

BKIIFOUCHHUC DJJICMCHTA, aBTOMATHYCCKH OTKIOYHMBHICIOCA H3-3a KOPOTKOI'O
3aMBbIKaHUI, BBIKJIFOYATCJICEM, HN3PacxoJ0BaBIINM CBOH KOMMYTaHHOHHBIﬁ

pecypc);
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Vv upe3MEpHOE JI0BepHUe K HaJeKHOCTU ycTporctB P3A, k cooOmeHusM u
JNEUCTBUSAM NApTHEPOB, MOJYMHEHHBIX U BBILIECTOSIIIMX ONEPATUBHBIX JIUI]
(mpuMepbl:  HEKpUTHUYECKOe, 0e3 BO3paKCHWH, BOCHPUATHE TOIYYCHHOM
OMEepaTUBHOM KOMaH/bl; OIIMOOYHAs MOBTOPHAS M0/1a4a HANPSKEHMS Ha IIHHBI C
HEOTKJIIOYEHHBIM MOBPEXACHHBIM MPUCOECAMHEHUEM MOCe padoThl AU(3AIIUTHI
IIMH M3-32 TOTrO, 4YTO HE OB CBOEBPEMEHHO BBISBICH HEOTKIIOYUBIIUIICS
BBIKJTIOYATEIIb);

V TMOJBEPKEHHOCTh BIUSHUIO AMOIMM, HCKAXKAIOIIEMY BOCIpUATHE UH(OpMAIUH, B
TOM 4YHCJI€ TaK Ha3bIBaeMOW runeppedaeKkcuu, TO €CTh 3aBbIIICHUI0 O00beMa U
3HAYMMOCTHU CUTHaA (pUMeEp - OMUOOYHBII BHIBOJ O TIOTAIICHUH Y3J1a HArPY3KH
Ha OCHOBE BO3MYIIEHHOTO COOOIIEHUsI MOTpeOuTenss o0 HMCUYe3HOBEHUU
HalpsDKEHUsT Ha MOTPEOUTENIbCKOM — AJIEKTPOYCTAaHOBKE, COIMPOBOKIAEMOT0
yrpo3aMyd O TPEIbSBICHUM COOTBETCTBYIOIIMX CAHKIUH, B TO BpeMs Kak
¢daktnuecku B OecTokoBylo nay3y AlIB Ha nuHMM 31ekTponepeaadyu npou30ILIo
U3JIHITHEE OTKIIOYCHUE aBTOMATOB Ha JICKTPONPUEMHHKAX);

Vv notepsi OIUTETLHOCTH BCIIEICTBHE MOHOTOHHBIX YCJIOBUI ONEpaTUBHOM pabOTHI;

OcHoBHBIE BU/IbI OIIHOOK NMPHU ONEPATHUBHBIX NMePEeKIYECHUAX
M0 CTATUCTHKE JHEProcucTeM
KoHkpeTHble BUIbI OMIMOOK, COBEpIIAEMBIX MEPCOHATIOM NPHU MPOU3BOJICTBE

ONEpPAaTUBHBIX NEPEKIIOYEHUH, Ha3BaHbl U MPOAHAIU3UPOBAHBI B 0030pax COCTOSHMS

AKCIUTyaTallu U TEXHOJOTMYECKUX HAPYIICHH, a TakKe HENpPaBUIIbHBIX JEHUCTBUI

pabOTHUKOB  JHEPreTHMYECKHX  CHUCTEM, MEPUOAMYECKH  IOJArOTaBIMBAEMbBIX

I'ocynapCTBEHHOW HWHCIEKIMEW IO OSKCIUTyaTalluy D3JIEKTpOCTaHIMi u cererd. K

OCHOBHBIM BHJIaM OIKMOOK (HapyIIeHWH) MpH ONEPATHBHBIX MEPEKIIOYCHUAX B

bopmynupoBkax ["'oCMHCIEKIIUN OTHOCAT:

@ NPOU3BOACTBO ONEPATUBHBIX MNEPEKIIOYEHUN O€3 MpelBapUTEILHOrO aHaau3a
COCTOSIHUS CXEMBI U pexuMa paboThl 000py10BaHHUS;

@ HEBHUMATENIbHBIA OCMOTp OOOpYIOBaHUS IMpPU €ro MNpUEeMKE [0 OKOHYaHUU
PEMOHTHBIX padoT;

@ OTCYTCTBHE 3allMCel B ONEPATHUBHOM >KypHaje O BKIIOUYEHHH 3a3€MIISIOLINX
pPa3sbEAMHUTENECH UM YCTAHOBKE IIEPEHOCHBIX 3a3€MIICHUM,

@ HeoOOCHOBAHHOE NMPOU3BOJICTBO MEPEKIIOUECHUN O€3 MporpaMMel, OJ1aHKa;

@ TNPOU3BOACTBO TMNEPEKIIOYEHUH MO HENPAaBWIBHO COCTaBIEHHOMY OJIaHKY,
nporpamMe (MPOIyCK omnepanuii B OJaHke, OMMOOYHAs IOCIIEA0BATEIBHOCTD
orepanui u T.11.);

@ WCMONb30BaHUE OJIaHKA, COCTABIIEHHOIO HE JUIsl 3TOr0 BHJIA MEPEKITIOYEHUM;

@ HapylleHHE YyKa3aHHOro B OJlaHKe, NporpaMMme MEepeKIIOYeHU Mopsaka
oneparuu;

@ HeueTkas GOpMYIHPOBKA ONEPATUBHOTO 3a/1aHHUS;

@ BblIava ABYX M OoJee 3alaHuil OJJTHOBPEMEHHO B CUTYallMsAX, KOr/a Takas Bblaaya
HEJIOMYCTUMA,;

@ CcaMOBOJIbHOE PacCUIMPEHUE MOTYYEHHOTO ONEPAaTUBHOIO 3a/1aHHUS;

@ pacceMBaHME BHUMAaHMsS OTBJICYEHHEM Ha Jpyrue padoThl MpU MPOU3BOJICTBE
NEPEKITIOYEHUH, a TAKXKe MePEePhIBbI B MPOU3BOJICTBE MEPEKITIOUEHUN;
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@ eIWHOJMYHOE NPOU3BOJACTBO TMEPEKIIOYEHUH B Ciyyasx, KOrjJa HYXHO
KOHTpoJnpyoiiee (BTopoe) JIUIO.

[IpencraBigioT MHTEpEC MaTepuaibl HEOPUIMAIbHOW CTATUCTUKH OLIMOOK
ONEepaTUBHOIO MepcoHana, noxydeHHsie 3a psj jet no [1C 35-330 kB I19C Cesepo-
3anana Poccun u npuBenennsie B /16/.

“ ... LIGHHOCTb 3TOT0 Marepuana omnpenensercs teM, uro Ha 3tom [I9C Obun
NPUHATHL JOMOJHUTEIbHBIE MEpbI, HalpaBlIEHHbIE Ha 00OecleuyeHne MaKCUMalbHO
MOJIHOTO U JIOCTOBEPHOTO yyeTa KOJIUYECTB U OOCTOSITENILCTB ONEPATUBHBIX OIIMOOK:
KaJas onepaThBHas OIIMOKa paccMaTpHUBalach PYKOBOJCTBOM MPEANPUATHS B
caMoil Apy>KeCTBEHHOI aTMoc(epe, COBEPIIUBILINNA OIIMOKY ONEpPATUBHBIN paOOTHUK
HE TOJIbKO, KaK MpaBUJIO, HE HaKa3bIBAJICSA, HO HA0OOPOT, TEM MJIM MHBIM CIOCOOOM
Moompsiyics 3a caMm (pakT moAPOOHOTO U OOBEKTUBHOTO COOOIIECHUST 00 ATOM OInOKe
U T.JI.

Pe3ynpTaThl 3TOro aHajin3a MO3BOJWIM BBIACIUTH OCHOBHBIE BHJIbI OIIMOOK
IpU MNPOU3BOJCTBE MEPEKIIOUEHUM M YKa3aTb KX MPOLEHTHOE COOTHOIICHHE B
o0I1IeM KOJIMYecTBe omuoOoK (cM. Tad.)”.

Cnengyer OTMETHUTh, YTO U3 OOWIET0 YMCJA YYTEHHBIX OMEPATHBHBIX OLIMOOK
20,2% cocTaBiAOT OLIMOKH, MPU KOTOPHIX HMEBIIAsCis OJOKMpOBKA Morja Obl
MPEIOTBPATUTh HEBEPHbIE JCHCTBHUS ONEPATUBHOIO NEpCOHaja, OAHAKO MOCIEIHHM
BBIBOJIMJT M3 JIEUCTBUS OJOKMPOBOYHOE YCTPOMCTBO, HE MO3BOJISIBIIEE BBIIIOJIHHUTD
HAaMEUYEHHYI0 HEMPABUIIBHYIO ONEPaLHIo.

[IpumepoM omnepaTUBHOM OIIMOKH, CBA3aHHOM C OTKJIIOYEHHEM armapara,
KOTOpPBIM HE CJIEIOBAJI0 ONEpUpPOBaATh, COBEPUICHHOW B YCIOBHUSX, KOrJAa ONEpALMU
BBINIOJIHSUIMCh  TOJIBKO  BBIKJIIOYATEISIMU, SABISETCS ClIeAyrouui ciaydad. [l
YMEHBUIEHUS pacxo/ia 3JIEKTPOIHEPTUU Ha €€ TPAHCIOPT MPU CHUKEHUH HArpy3KH B
BBIXOJHbIE JIHU Ha JByxTtpaHchopmaropuoit [IC nHampsokenwem 35/10 kB
NpeayCMaTpUBAIOCh  OTKJIIOYEHHEe  oxHoro w3 TpaHchopmaropoB  (T1)
Beikitovatesnsimu 35 u 10 kB ¢ ocraBnenuem B pabore JuUIIL  BTOPOTO
tpancopmaropa (T2). B ucxomnom pexume T1 u T2 paboTamu mnapaieibHO.
JlexypHblid MoHTep oTkiarouni BbikiItouatens 10 kB T1, a 3areMm, A0710XHB O
BBINIOJIHEHUU 3TOM KOMaHAbl U O ToM, uTo Harpy3ka 10 kB mosnHocTeio B3sitTa T2,
MOJTy4uJI KOMaHAy Ha oTKItoueHue BoikitouaTess 35 kB T1. dakTuyecku ke BMECTO
ITOTO BBHIKJIIOUYATENsl ObLI OTKIIOYEH BhIKIOYaTedb 35 kB T2, uto (npu panee
otkitoueHHOM Bhikirouatenie 10 kB T1) npuseno k noramenuto PY 10 kB Ha Bpewms,
noTpeboBaBLIeecs IEKYPHOMY MOHTEPY JJIsi OUEHKH CUTYallud U MMOBTOPHOM MOAauH
Hanpspbkenus: Ha muHbl 10 kB. Tlocnennee ObUIO Takke BBIMOIHEHO C HapyHUICHUEM
YCTAaHOBJIEHHOT'O MOPSAKAa ONEPATHBHBIX MEPEKIIOYEHUN: MMIYJIbCUBHO OMNEPATOP
MPOU3BEII 00paTHOE BKIIIOYEHUE TOJBKO UYTO OTKIFOYEHHOTO BhiKiItouaTens 35 kB T2,
T.e. Mojan HampsbkeHue cpazy U Ha T2, m Ha mmHel 10 kB um Ha Bcro
pacnpenenutenbHylo cetb 10 kB aToro ysna, He mpenynpenuB MNOTpPeOUTENs O
MOBTOPHOM MOJaye HANPSKEHUsI HA €r0 MOTalleHHbIE AJIEKTPOYCTAHOBKH, YTO OBLIO
HEOOXOIUMO CJIeNaTh MO YCIOBUAM HUMEIOIIETOCs IKCIUTYaTallMOHHOIO COTJIAIEHUs
MOTpeOUTEIIS C AIIEKTPOCHAOKAIOIIEH OpraHu3aluei.
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Bun onepatuBHO# omnOKu

Hons, %

OrknroyeHue ammapara, KOTOPBIM — HE  CIENOBajl0  ONEpUPOBATH
(otkmrouenue JIP Bmecto 1P mpu mepeBosie NpUCOCTUHEHUSI C OJHUX
LIMH Ha Jpyrue; OTKIIOYEHUE BBIKJIIOYATENS HE TOTO IPUCOEIUHEHNUS,
OTKJIIOYEHHUE BBIKIIIOYATENSA ITOCPEACTBOM YCTPOUCTBA TEJICYIIPABICHUS
BMECTO BBITIOJHCHHS TEIICU3MEPEHUS U T.11.),

B TOM YMCIJIE: IIPU ONlEpaALUAX BBIKIIOYATEIAMH UK KiroyaMu TV

IIpY OllepalUAX OTACIUTEIAMU U OTACIUTEISIMU.

21,3

7,5
13,8

[lonaya HanpsKEHUsS Ha 3a3€MJIEHHbIE TOKOBEAYIIME YacTH,
B TOM YHKCJIE: IPU UCTIOIB30BAHUN 3a3€MJIISIOIIUX Pa3beIUHUTENEH;
IIPU MCNOJIb30BaHUH NEPEHOCHBIX 3a3€MJICHHIM

15,9
10,6
5,3

3azemiicHue TOKOBCAYHINUX qaCTeﬁ, HaxoasAIInuXCs oA HAIIPSIXKCHUCM.

7,4

W

OmmboyHasi TMOCIEI0BATEILHOCTh (OTKIIOUECHUE Pa3beAMHUTEIS [0
OTKJTIOUEHHUS BBIKIIOYATENIS WIM BKIIOYEHUE €ro MpH BKIHYECHHOM
BBIKJTFOYATENIC; CaMOIPOU3BOJIbHOE BKIIOUCHHE BBIKIIOUaTeNss (OT
yctpoiictBa P3A); OTKIIOYEHHME OCHOBHOI'O HMCTOYHHMKA IHUTAHHS 0O
BKJIIOUEHHUS PE3EPBHOTO; BKIIOUCHHUE Pa3bEeAUHUTENS, UTYHTUPYIOIIETO
PEryJIupoBOYHBIN TpaHC(HOpMaTOp, 0 MEPEBOIA MEPEKITIOUATENS ITOTO
TpaHcopMaropa B CpelIHEE MOTOKEHUE, OTKIIOUEHUE MEXKTYITUHHOTO
BBIKJIFOYATEJISI JIO 3aBEPIICHUS MEpPeBOAa MPUCOSTUHEHUM C OJHUX IITUH
Ha JIpyrye, B T.4.. OTKIIOUYCHHE Pa3beJUHUTENIS 10]] Harpy3KOou.

21,3

10,6

Ommbounbie aerictBus ¢ P3A (He BbIBeJcHA NUCTAHIMOHHAS 3allUTa
nepen orkiaroyeHuem TH; He OTKIIIOYEHO YCTPOMCTBO, Ha KOTOPOM
paboTaeT mepcoHad; MNpU NEPEeBOJAE MPUCOECAMHEHHUS Ha OOXOIHOMU
BBIKJIFOYATEIh HE BBIBEJICHBI 3aIIIMTHI CO CBOETO BBIKITFOUYATEIISN).

6,4

OmunOKH, MOCIEACTBUSI KOTOPHIX CKA3alMCh HE cpa3y (OTKIIOYCHHBIH
3P HeliTpanu paboTarouiero aBrorpaicopmaropa, BKiItodeHHbI 3P Ha
KOHJICHCATOpPE KOHTPOJISl HampsbkeHuss JuHuu B cxeme AlIB,
BBIBEJICHHOE M3 JEUCTBUS WIM OIIMOOYHO BBEIAEHHOE YCTPOHCTBO
3allMThl, ABTOMATHKH), B T. 4. TIPU ONEPALUAX B IEPBUYHON CXEME;
IIPU ONEPALUAX BO BTOPUYHOM CXEME.

9,6

4,3
5,3

JlucnietTuepckre OMIMOKM, CBSA3aHHBIE C HEMPABWIBHBIM JIOKJIAIOM
BBIIIIECTOSIIIIEMY OMEPATUBHOMY JIHILY, JIUOO C HEMPAaBUIBHO OTJAHHOMU
(moHsATOM) KOMaHIOW 9Toro Jjwumna (mMojada HANpPSOKEHUS — HA
3azemiieHHYO JIOII; OTKIOUEHME OCHOBHOTO MCTOYHMKA MUTAHUS 0
BKJIIOUCHHUSI pe3epBHOrO W Jpyrue); (mpuMmep - Bbljada KOMaHIbl Ha
oAuH KOHel TpaH3uTHOM BJI momare Hanpsbkenue Ha BJI mocrie
OKOHYAHHUS €€ PEMOHTa JO TOJYYEHHs] COOOIIEHUS O CHITUU
3a3eMiieHUss ¢ JApyroro kosma BJI); 3aech o00muM HOpH3HAKOM
JUCTIETYEPCKUX  OMIMOOK  SIBJISIETCS ~ HApYIICHHWE  HaJJiexanien
KOOpJWHAIIMMA JEUCTBUA HECKOJBKUX COMCIIOJHUTEIIEU KOMIUIEKCA
ONEPATUBHBIX MEPEKIIOUEHHU, B T. 4.. IpU onepauuax Ha ogHoit 11C;
P OTEpaIUsIX, 3aTPAruBaONIUX HECKOJIBKO O0OBEKTOB.

16,0

6,4
9,6

MPOYUEe ONTUOKH

2,1
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B naHHOM ciydyae COBEpIICHHMIO ONEpPATUBHOW OMIMOKH, CIOCOOCTBOBAJIO
OTCYTCTBHE  JHWCTAHUMOHHOIO  YNPABJIEHUS  NPUBOAAMU  BBIKIIOYATEIICH!
BBIHYK/ICHHOE TEPEMEIIEHUE ONEPATOPA B XOJ€ ONEPATUBHBIX IMEPEKIIOUYEHHN OT
OJTHOTO TPHBOJA K JPYroMYy CHOCOOCTBOBAJIO JIOXKHOMY MOAXoAy (HeB3upas Ha
HAJIMYAE COOTBETCTBYIOIIMX HAAMUCEH) K MPUCOSAMHEHHIO, KOTOPBIM ONEPUPOBATH
He caenoBano. [Ipn HanmMuMKu TUCTAHIIMOHHOTO YIIPAaBJIEHUS BBIKIIOUYATEISIMU TaHHON
OLIMOKE MOKET CHOCOOCTBOBATh BCTpEHAIOILEeecs MHOrJa HEyAauHOE pa3MEIleHHE
KJIIoUed ympaBiieHUs (B OTJIMYME OT TMPUHATOTO THIIOBOTO PEHICHHS): KITHOYH
yhpaBlieHus BhIKIOUaTesMu 35 U 6 kB TpanchopmaTtopa ObUIM CMOHTHUPOBAHbI HE
Ha OONMX TMaHeNnsX, a Ha pa3HblX, a HUMEHHO, BbIKIIOUatenu 35 kB o0oux
TpaHc(OPMATOPOB HA OJHOM MaHeNI, a BhIKIOYaTeNu 6 kB - Ha apyroi, naxe He
CMEKHOM C IIEPBOU MaHEIbIO.

[IpumepoM nucneruepckoil ommOKH, coBepuiaemMoi B mpenenax oanou IIC,
CIYXUT CJydaill HapylleHHs HEOOXOJMMOW TMOCHeq0BATeIbHOCTU ONepalui,
BBIIOJHABIINXCA TOJBKO BBIKIOYaTeEnIMu. B PY 6 kB, BBIIOJIHEHHOM IO CXEME C
ABYMsi pa0OYMMU CUCTEMaMH IIHMH, MUATABIIUMUCS Pa3ieibHO (Kaxaas OT CBOETO
TpaHcopmaropa), Npu OTKIOYSHHOM IO YCIOBUSM OrpaHudeHus TokoB K3
muHOCcoeauHUTeIbHOM BbIKTodaTene (LLICB), craBumachk 3amavya mepeBoia Bcei
Harpy3ku Ha T2, nyrem BkitoueHus IIICB. 3atem, yoeauBIIMCh B €r0 BKIIOUYCHUH,
CJIEI0OBAJIO0 OTKIIOYMTH BbIKIouaredr T1 6 kB. bbuio mpussTo pemieHue ans
orpanuyeHus napamienbHor padoTel T1 u T2 (B 3TOM pexnMe n3-3a OONBIIUX TOKOB
K3 o6opynoBanue PY 6 kB He npoxoamsio mo ycIOBHUSIM TEPMUYECKOU U
JMHAMUYECKOM CTOMKOCTH), MPHUBJICYb K BBITOJHCHHUIO ONIEPAIUil IBYX ONEPaTHBHBIX
pabotHukoB. OAKNH, CTOSBIIMKM y aHenu ¢ kiarodoM yrpasinenus LLICB 6 kB, nomken
OB €ro BKJIIOYWTH, BTOPOM, CTOSIBIIMNA Yy MAHENM YIpaBJieHUs BbIKiIodareraeMm 6 kB
T1, nomxen O6bu1 nocie BkatoueHus: LLICB cpasy otkmounTs BbikItodatesns 6 kB T1.
OTUM NPEIoaraloch UCKIIOYUTh 3aTpaThl BPEMEHHM Ha MEPEXOJ] OT OJHOM IMaHENH
yIpaBJIieHUus K Jpyrod (maHelu 3HAYMUTENBHO YHIaleHbl Ipyr oT apyra). Oba
MIPUBJICUEHHBIX JIMLA ObLIN AoNylIeHbl K o0cayxuBanuto [1C. Ognako, HeoOxonumast
MOCJIEIOBATENBHOCTh JEUCTBUIA OblJIa HapylIeHa ONepaToOpoM, CTOSBIIMM Yy KIIOua
yrapasieHus BbikaouatenemM 6 kB T1. On, Bompeku 4YeTKHM YKa3aHUAM, He
noxuaasichk coobuenns o BkmodyeHnn HICB u HenmocpeacTBeHHOM KOMaHbl B CBOM
azpec, NPEXIESBPEMEHHO OTKIIOYMI BhIKIOYaTedh 6 kB T1, Tem cambiM moracus
oJlHy cucteMmy uH B PY 6 kB u nuraemblii OT Hee palloH 3JIEKTPOCETH.

Cpeaun omuOOYHBIX ONEpaluii, coBeplIaeMbIX ¢ YycTpoiictBamu P3A
pacnpoCTpaHeHbl Cy4yau JIO)KHOTO OTKJIIOUEHHUs TpaHchopMaropa OT CTPYHHOro
pelie npu MOMNBITKE BKIIOYEHUs! TpaHchopmaTopa MoJj HalpsyKeHHUE MO 3aBEpIICHUU
AKCIUTyaTallUOHHBIX palboT. B oTiamume oOT ra3oBoro, CTpyiWHOE pelie Tocie
cpa0aTbIBaHUsI HECIIOCOOHO CaMOCTOSATEIbHO BEPHYTHCA B MCXOJHOE COCTOSHHE,
TpeOyeTcsi BO3/ACCTBUE ONepaTopa Ha CIEHAlbHYI0 KHONKY BO3BpaTa Ha KOpIlyce
pene. HeoGecnieuenrne Bo3Bpara pese (10 HE3HAHWIO WM MO HEBHUMATEIBHOCTH
pabOTHUKA) TPHUBOJAUT K HEMEJICHHOMY aBTOMATUYECKOMY  OTKIIOUYCHHUIO
TpaHchopMaTopa NpH MOMBITKE €ro BKIIOUEHHUS O] HAMPSKEHUE MOCIIE 3aBEPILICHMUS

HEKOTOPBIX BHJIOB paboT Ha TpaHchopmaTope (I0IMBKA Maciia U T.I1.).
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K ommbkam onepaTuBHBIX MEPEKITIOYEHUH, BBISIBIEHHBIX HE Cpa3y, OTHOCSTCS:
BKJIIOYEHHE TpPAaHCPOPMATOPOB Ha MapaulesibHyl0 pabOTy NpH HEBBIPABHEHHBIX
kod(punrenTax TpaHchopMaiuu, T.e. CO 3HAYUTEIHHBIM YPAaBHUTEIHHBIM TOKOM,
BBOJI B paboTy TpaHcopMaropa ¢ OTKIIOUYEHHOW TOJHOCTHIO WM YaCTUYHO
CUCTEMOHN IPUHYIAUTEIBHOIO OXJIAXKACHUS U T.A.. [IpumepoM ciy)xuT ciydail Ha
KPYIHOW TEIJIOBOM 3JIEKTPOCTAHIMH, T/I€ IPU BKIIOYEHUH SHEPro0JIoKa B CETh Uepes
tpanchopmarop tuma TII[-630000/220, wumeBImIMA CHCTEMY OXJaKICHHUS C
NPUHYIUTENBHON LUPKYJISALKMEH Macia U BOAbI, Obla OMIKMOOYHA OTKPBITA TOJBKO
OJlHA U3 JIBYX, MMCIOIIUXCS Ha MAClIOOXJIaIUTeIIe, BOISHBIX 3a/IBIDKEK (Ha BXOJeE), a
BTOpasi (Ha BBIXOJE) OCTajach 3aKpbITOW. HadaBieecs MOBBINICHHE TEMIEPATyPhI
TpancopMaropa He ObLIO CBOEBPEMEHHO BBISIBIICHO, Y€MY CIIOCOOCTBOBAJ OTKa3 B
paboTre  WMeBILIEWCS ~ aBTOMATHMYECKOM  CUTHAJNM3allMM  MeperpeBa  Macia
(HencrpaBHOCTh TEPMOCUTHANM3aTOpa). B  pesynbrate omnepaTtuBHas OHIKOKa,
NpUBEAIIasl K HEIONyCTUMOMY TNE€perpeBy TpaHchopMaropa, cTajla OYEBUIHOU
TOJIBKO TOTJla, KOT/la M3-3a NPEBBILIEHUS TEMIIepaTypbl Maciia MPOU30IIeN BbIOpOC
nocjieaHero U3 O6aka TpaHcpopmaropa, BCIEICTBUE YETrO cpaboTajia CUTHAIU3AIUS
"MOHMKEHUE YPOBHS Maciia" U SHEPTroOJIOK ObUT OTKITIOYEH.

JeiicTBUA nepCcoHAJIa P JIUKBUAALUN ABAPUMHBIX CUTYal Uil

OcCHOBHOI  00SI3aHHOCTBIO  IKCIUTyaTallMOHHOTO MepcoHaia MOACTAHIMI
ABIIAETCS OOecleueHue HaAeKHOM padOThl BJIEKTPUYECKOro OO0OpYAOBaHUS H
Oecrniepe0oitHOrO 3JIeKTpocHaOkeHust noTpeduteneil. Bce ciyuyam HapyleHus
HOPMAaJIBHBIX PEKUMOB PabOThI (AaBTOMAaTHYECKOE OTKIFOUEHHE O0OpPYIOBAHHS IMPU
K3, omwubounbie JA€HCTBUS MepcoHana, TMepephiBbl B 3JIEKTPOCHAOKEHUU
notpeduTened W T.I.) PacCCMATPHBAIOTCA KaK aBapuM WM OTKa3bkl B paboTe B
3aBUCUMOCTH OT KX XapakTepa, CTENEHU IMOBPEXKACHHOCTH OOOpYIOBaHHUS U TeX
MOCJIEICTBUM, K KOTOPHIM OHU IIPUBEJIH.

ABapuy Ha MNOJCTAHUUSAX — COOBITHSl PEJIKME, HO 3HAUYMTENIbHbIE MO CBOUM
nocyieacTBuAM. OHM yCcTpaHSIOTCs JIMOO AEHCTBUEM CIIELUATbHBIX aBTOMATHYECKUX
YCTPOMCTB, 1100 TUKBUIUPYIOTCS ACHCTBUSAMH ONEPATUBHOIO MEPCOHANA.

JIukBHUanus aBapui ONEPATUBHBIM [IEPCOHATIOM 3aKIIO4ACTCS
@ B BBINOJHEHUU MEPEKIIOUECHUN, HEOOXOAUMBIX JUIsl OTIAEICHUS MOBPEXKICHHOIO

000pyAOBaHUS U NPELYyNPEKIACHUS PA3BUTHUS aBapUH,

@ B yCTpPaHEHHH OMACHOCTH JJIs IEPCOHANIA,;

@ B BOCCTAHOBJIEHMHM B KpaTyallllMii CpOK 3JIEKTPOCHAOXKEHHsI NOTpeOuTenei,
NOTEPSBIINX MTUTAHUE;

@ B BBISBJICHUM COCTOSIHUSI OTKJIFOYMBIIETOCS HA MOACTAHIMH (IJICKTPOCTAHIIUH)
000OpyAOBaHUS U MPUHITHS MEp MO €ro BKIIOYEHHIO B pabOTy WJIM BBIBOAY B
PEMOHT.

JlelicTBUsA MepcoHaja B AaBApUWHOM CUTyallMM CBOIATCA K CIEAYIOLIAM
OCHOBHBIM 3Taram:

@ cOop U cucTeMaTu3alus NoCcTynuBIIeH nHdopmManuy,

@ aHanu3 coOpaHHOW uWH(OpMALMU [Jii YCTAHOBJEHUS pPEATbHOM KapTUHBI
ABAPUMHOM CUTYAIUU;

@ COCTaBIICHUI IUTaHA ACUCTBUI (IPUHSATHE ONICPATHBHOTO PEIICHUS);
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@ peanu3auys IJIJaHA U €ro KOPPEKTUPOBKA B 3aBUCUMOCTH OT YTOYHEHUS
uH(pOpMAaIKU U peaJbHOro Xo/Aa JIMKBUIAMU aBapuH,

PaccmoTpuMm  peanmmzanuio 1NOCIEIOBATENBHOCTH JIMKBUIALUMUA aBapUUHOU
CUTYyallud MOAPOOHO MO 3TanamM. B MOMEHT BO3HMKHOBEHHS aBapUilHOW cHUTyaluu
ONEpaTUBHOMY MEPCOHATY HEOOXOAUMO:

CHSTH 3BYKOBOM CUTHAJI U 3aIlMCaTh BPEMS Haudaja aBapuH;

yCTaHOBUTH MecTo aBapuu (PY, momerienue, ssuciika);

OCMOTpPETh CBETOBBIEC TA0JI0 HA MAHENAX LUTA YIPABICHHUS;

npu HEoOXOJMMOCTH CKBUTHUPOBATh KIIOYM YIPABICHHUS KOMMYTAlMOHHBIX
aIrnapaTroB, ONPEACIIUB 110 CUTHAJIBHBIM JIaMIIaM HECOOTBETCTBHUE IIOJIOKEHUU
arrapara u KJroya yrpaBJICHUs;

JOJIOKUTh JUCIIETYEPY O BO3HUKHOBEHUM AaBAapUMHOW CUTyaluH, IOJIYYUTh
pa3pelIeHue U OCMOTPETh PeJie€ Ha MAHENAX PEJEMHOM 3alIUThl U aBTOMATHUKH.
[TomeTuTs MenoM cpaboTaBIIME yKa3aTesbHbIE pelie, 3anucarb HauMEHOBAaHHS
cpaOOTaBIIMX BBIXOAHBIX peJl€ 3alUThl U aBTOMATHKH, MOJHATH BBIMABIINE
OJIMHKepa.

Co0OpaB, Takum o00pa3oMm, wuHpopMamnuio 00 aBapud HEOOXOIUMO €€
MPOAHAIU3UPOBATh, T.€. YCTAHOBUTH XapakKTEp aBapuud U COCTABUTh O HEW oOluee
npexacrasienue. llpu oleHKe aBapuilHOM CHUTyallud € Y4YeTOM  CpabOOTaBLIMX
yctpoiictB P3A crnenyer npuHMMaTh BO BHHMAaHWE NPUHUUIBI U 30HBI JEHCTBUS
3aIMT, HA KAKWE TOBPEXKACHUS OHM JIEMCTBYIOT, BO3MOYHOCTH JIOKHOTO
cpaOaTblBaHUs WJIM OTKa3a B OTKIIOYEHUU. TpeldyeTcs OmnpeaeianuTh Kakoe
0o00OpyAOBaHME OTKIIOYMIOCH W KaKhe YYacTKU OCTaIMCh 0€3 HamnpsKeHus,
CyLIECTBYET JIM OIIACHOCTb JUI1 IE€pPCOHaja, B KAaKOM Mepe HapylleHO
ANEKTpOCHAOXKEHUE  MOTpeOuTeNneil, Kak oTpa3wiach aBapus Ha  paboTe
DHEPrOCUCTEMBI UM YYACTKOB CETH.

Crnenyromuii 3Tanm — COCTaBJIEHUE IIJJAHA OTBETHBIX JEWCTBUM, KOTOPBII
JIOJDKEH OTBE€YaTh TPEM OCHOBHBIM TpeOOBaHUSIM: OOECIEUECHHIO 0e30MacHOCTH
NepPCOHala, COXPAHHOCTU OOOpPYAOBAaHUS, CKOpPEWIIEMY BOCCTAHOBJIEHUIO MUTAHUSA
norpebuteneil. [Ipu 3TOM AOIKHBI YUYUTHIBATHCS TPEOOBAHMSI IHEPrOCUCTEMBI IO
OTPAaHWYEHUIO MEPETOKOB MOIIHOCTH MO JUHUSAM JJIETPOINEpPENayd U YEPE3 IIMHBI
Y3JIOBBIX MOACTAaHLUUN U T.A. J[eMCTBUSA ONEPATUBHOIO NEPCOHANIA NIPU pPealn3alUuu
IJlaHa JIOJKHBI BBIMOJHATBCA OCO3HAHHO, 0€3 HapylIeHUss YCTaHOBJIEHHOIO
MopsiIka TMEPEKIIOUYeHU U TpeOOBaHUN MpaBWI TEXHUYECKOW HJKCIUTyaTalluu U
TEXHUKH O€30MacHOCTH, HO B TO JK€ BpeMs pPAacCTOPOINHO, 0€3 U3JIUIIHEro
npomemsieHus. Jyig Tex ciydaeB Korjga HET HEOOXOJMMOCTH TpPaTUTh BpeMsl Ha
YCTaHOBJIEHUE CBSI3M U IMEPETrOBOPHl C JUCIETYEPOM BBOJUTCS IOHATHE
“ CaMOCTOSITEIbHBIX TEUCTBUN " .

[Tox caMOCTOSATENIbHBIMU JEUCTBUAMUA MOHUMAKOTCS ONEPATUBHBIC IEUCTBUS C
o00OpyZAOBaHUEM, KOTOpPbIE€  BBIMOJHSIOTCS  ONEPATUBHBIM  [EPCOHAJIOM B
COOTBETCTBMM C TpeOOBaHUSAMHU MHCTPYKLM Ha OCHOBE aHajlW3a MOCTYNUBLIEH
uH(popMauu 1 6e3 MpeABapUTEILHOIO MOJYYSHHs PACTIOPSIKEHUS UK pa3peleHus
BBILLIECTOSIIETO0 JUCIETYEpa B CIy4yae HABUCILIEW YrpO3bl JUIS JKU3HU JIFOACH WIIA
CTUXUIHBIX OencTBusix. EcTecTBEHHO, YTO MpU MEPBOM K€ BO3MOXKHOCTH CJIEAYET

AOJIOKUTH AUCIICTUCPY O BBIITOJIHCHHBIX OIMCPAlHAX.
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JleliCTBHS MePCOHAJIA IPH ABTOMATHYECKOM OTKJII0YEHUH
JIMHMH dJIeKTponepeIadu
Aemomamuueckoe OmMKIOYEHUE MYNUKOBbIX JTUHUL

JlaHHOE€ TOBpEXJIEHHE TMPUBOAUT K MPEKPALICHUIO AJIEKTPOCHAOKEHUS
noTpeduTeneil, €ciu OTCYTCTBYET MCTOYHUK PE3EPBHOIO MNHUTaHUS. 3aaadet
MepPCOHaja B 3TOM cllydae SIBJISIETCS MO BO3MOKHOCTU OBICTpOE BKIIOYEHUE B pabOTy
OTKJIFOUMBIICHCS ~ JUHUM, C€  TEeM, 4YTOObl  COKpPaTUTh 1O  MHUHHUMYyMa
MPOJOJKUTENBHOCTD NIEPEPhIBA MUTAHUS HArPY3KU U HAPYLICHUS] TEXHOJIOTMYECKOIro
npoliecca Npou3BOACTBA HA NPEANPUATHUSAX.

HezaBucumo ot ycnemHoctu pabotel AIIB  ogHOkpaTHOro AeicTBus,
YCTAHABJIIMBAEMOTO HAa TAaKWX JIMHUAX, OHH HeMmeIUleHHO (0e3 BHEIIHero ocMoTpa
00OpyZOBaHUs, MPEAYNPEKICHUS TOTPEOUTENCH) BKIIOYAIOTCS IO/ HAMpPsHKEHHE.
[pu BrItOYeHMM Ha HeycTpaHuBiieecs K3 (mpu3HakoM 3TOro CIy:KUT OPOCOK TOKA C
OJTHOBPEMEHHBIM CHI)KEHUEM HANPSHKSHUSI Ha IIIMHAX) TIEPCOHAN TOJDKCH OTKIIOYHTh
BBIKJTIIOYATENb JINHUH, HE TOKUJIAACh IEUCTBUS 3allUTHI.

Aemomamuueckoe OmMKIOYeHUEe MPAHIUMHBIX TUHUU

JlaHHO€ MOBpEXIEHUE HE MPUBOAUT K MPEKPALIECHUIO 3JIEKTPOCHAOKEHUS
NoTpeOUTENICH, OHAKO MOXKET MPUBECTH K Meperpy3ke (Ha y3JI0BOW MM MPOXOIHOU
NOJICTAHIIUKM) JPYTUX, OCTABIIUXCA B pabOTe JIMHHI; MOXET BO3HUKHYTH
HEO0OXOIUMOCTh OrPAHMYEHHS MOIIHOCTU MOTpeOUTENeld WM BbIJay€ MOUIHOCTH
ANEKTPOCTAHUMM; HANpsSIYKEHUE B Y3JIOBBIX TOYKAX MOXET TIOHU3UTHCS 1O
HEJIOMYCTUMBIX 3HAUEHHH.

Bo uzbexanue 3TOro, OTKIIOYMBLIASCSA MOJA JEWCTBUEM 3alllUThl TPaH3UTHAs
JMHUS B MUHUMAJIbHO KOPOTKUE CPOKH ONPOOBIBAETCS HANPSHKEHUEM U BKIIFOYAETCS
MOJ1 Harpy3Ky MO Pa3pelieHn0 COOTBETCTBYIOIIETO IUCTIETYEPA.

Ecnu npu onpoObiBaHMM JMHUM HampsikeHueM oOHapyxuBaetcs K3, ee
COCTOSIHME TPOBEPSAETCS JOKAIMOHHBIM MCKATEJIEM M BBICBUIAIOTCS OOXOJUMKHU JJIs
yCTaHOBJIEHHs TpyuunHbl K3.

JleficTBUSA NepCOHAJIAa IPU ABTOMATHYECKUX OTKIIOYEHUAX
TPaHC(HOPMATOPOB
Omxknoyenue mpancghopmamopa MaKkCUMAaIbHOU MOKOBOU 3auumot

[IpennonoxxuM, YTO MNpU STOM HCYE3NO HampsokeHue Ha muHax HH u
JCHCTBUEM aBTOMaTHYeCKuX ycTpoiicTB (ABP) OoHO Ha MmIMHBI HE MOJABAJIOCH.
TpanchopmaTop ocTancss BKIOYEHHBIM cO cTopoHbl BH, uTo yka3piBaeT Ha
OTCYTCTBUE B HEM MOBPEXACHUI. B 3TOM cilydae mbITaroTcsa noaaTh HaNpsHDKEHUE Ha
mmabel HH Bpy4Hyto oT oTkimtouuBiierocs: tpanchopmaropa (0e3 ero ocMoTpa) win
ot TpaHcopmaropa, Haxojsiierocss B pesepse, or ABP unu Bpyunyto, eciu ABP
ObLJI OTKJIOYEH WM OTKa3al B JEWCTBUU. B cilyyae HeycnemHoro BKIIIOYEHUS
BBIKJIIOUATENsl  JEHCTBUEM aBTOMATHYECKUX YCTPOMCTB IMOBTOpHas Iojaya
HaIpsDKeHUs] Ha IIMHBI, OcTaBLIMecs 0e3 HampspkeHus, 0e3 ocMoTpa 00Opy10BaHUs
He npousBoauted. [Ipy  ocmoTpe  oOpamiaercs  BHUMaHHE Ha  MOJIOKEHHE
yKa3aTeJIbHbIX pelie 3allUT MPUCOEAUHEHUH, TaK KaK OJHOM M3 MPUYMH OTKIIFOUECHHMS
TpaHcopMaTopa MOXET ObITh OTKAa3 B OTKJIIOYEHUHM BBIKIIOYATENS] OJHOTO U3
npucoenunennid npu K3 Ha HeMm. IloBpexaeHHoe 000pyIOBaHUE BBIBOJUTCS U3
CXEMBI, MOcIIe Yero Tpancopmarop BKIrOYaeTcs B padboTy.
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Omxniouenue mpauncgopmamopa
3auumoil Om 6HYmMpeHHUX NOGPENCOEHUI.

[loBpexxieHrs BHYTpH TpaHc(opmaTopa HOCSAT YCTOMYMBBIA XapakTep, MpHU
ITOM MOTYT pearupoBaTh BCE €ro 3alIUThl OT BHYTPCHHUX MOBPEXKICHHH (TOKOBas
OTCeuKa, ra3oBas 3amuTa, nudpdepeHnuanpHas 3ammura). [lonaBate HaNpsHKCHUE Ha
Tpancopmarop 6e3 ero ocMoTpa B 3TOM cliydae Hesb3s. HeoOxoaumo ocMOTpeTh
Bce 000pyI0BaHUE MPUCOEIUHEHUS TpaHChOpMaTOpa, B3sATh Mpo0y raza U3 razoBoro
pene Ui aHalv3a, BBIABUTh U YCTPAHWUTh MOBPEXKACHUE U NPUYMHY, IPUBEIIIYIO K
aBapuu. ABTOMaTUYECKOE OTKIIOUEHUE TpaHC(hHOopMaTopa MOXKET MPOU30UTH TAKXKE B
pe3yibraTe ACUCTBUSA BCETO JMIIb OAHOM 3allUTHI OT BHYTPEHHUX IOBPEXKICHUM,
HanpuMmep U GEepeHIMATBFHON WM Ta30BOM (B AKCIUTyaTallud OTMEUYEHBI CIy4au
JIO)KHOTO CpabaThIBaHHS Ta30BOM 3aIUThI MPH CKBO3HBIX K3). YacTo 310 CBsizaHO HE
C IOBPEKJAEHUSIMU BHYTpPU TpaHc(hOpMaTopa, a ¢ HApYIIEHUEM BHEIIHEH U30JSUUU U
Bo3HUKHOBeHMEeM K3 B 3o0He aeiictBus nuddepeHumranbHol 3amurtel. Takue
HapylIeHUs HW30JLLUU, KaK I[pPAaBUJIO, HECTOMKM U CAMOYCTPAHSIOTCS IpHU
OTKJIFOYEHHH TpaHchopmaTtopa. B 3ToM ciaydae NpOU3BOAUTCS OCMOTP BCErO
o0opyAOBaHUE NMPUCOEIUHEHUS TpaHC(hOopMaTOopa, MPOBEPSIETCS 3aN0JHEHUE MacIOM
ra3oBoro pejie M, B ClIy4yae OTCYTCTBHUS SBHBIX NPU3HAKOB TOBPEXKICHUH,
INPUHUMAIOTCA MEphl 1O BBOAY TpaHchopmaTtopa B paboty. Ilpu oOHapyxkeHHH
HEUCIIPaBHOCTEHN OHU YCTPaHSAIOTCS, IOCIIE Yero TpaHcGopMaTop BBOJUTCS B paboTy.

JleficTBUSA NepCOHAJIAa IPU ABTOMATHYECKUX OTKIIOYEHUAX
COOPHBIX IIMH

COopHbIe MHUHBI MOACTAHIUA MOTYT JUIIUTHCS HANPSIKEHUS TPU:

@ K3 Ha nuHMAX, Ha 000pynoBaHuu (TpaHCPOpPMATOpAX HANPSHKEHHUS, pa3psIHUKaX,
HIMHHBIX Pa3beIUHUTENNX), HA YYaCTKaX COSJAMHUTEIBHBIX MPOBOJIOB OT IIUH JI0
BBIKJTFOYATENIEH, @ TAK)KE HA BBIKIIOYATEIAX;

@ K3 Ha m000M NMPUCOEIWHEHUH, OTXOMSIIEM OT LIWH, U OTKa3e B JEHCTBUM €ro
BBIKJTFOYATEIIS] WIIM 3ALUTHI,

@ OTKaze WIM HENpaBWIbHOM paboTe 3alluThl IIMH WJIK  YCTPOMCTBa
pe3epBUPOBAHUS IIPU OTKA3€ BBIKJIKOYATENS;

@ aBapuM B DHEPIOCUCTEME.

Omxknoyenue cOOPHbIX WUH Oeticmeuem
oughgepenyuanvbHol 3auumol WUH.

B cnywyae K3 Ha mmHax ¥ OTKIFOYEHUH BBIKIKOYATEIEH ITOM CHUCTEMBI IIMH
BO3MOXHO HapyILIEHUE OJIIEKTpOocHaOkeHusi mnorpeduteneii. OCHOBHBIM METOAOM
JUKBUJALMH JaHHOM aBapuM SBIIAETCS MOJada HANPSHKEHUS HAa IIUHBI JEHCTBHEM
aBromarnueckoro ycrpoiictsa AIIB mwumH. Ilpu orcyrcrBum AlIB mnm ero orkase
HampspDKEHUWEe Ha ILIMHBI MOJAEeTCsl BPYYHYIO BKJIFOUEHHMEM BBIKIIIOUYATENs JIF0OOTro
MIPUCOEANHEHNS, HAXOJALIETOCA MOJ HANpPsDKEHUEM. OJTO JEHUCTBHE BBIOIHACTCS
nepcoHasoM 0e3 MpeBapUTENLHONO OCMOTpa WMH. Ecioum nombiTKa Mojadu
HaMpsDKEHUS]  OKa)XEeTCS HEYCHEIIHOW, MPOBOJUTCA OCMOTp 00O0pyIOBaHMS,
Bxojsamero B 30Hy aeuctBus JI3II. BrisiBIeHHOE OCMOTPOM MOBPEKIACHHOE
000pyI0BaHUE OTKIIFOYAETCS CO BCEX CTOPOH CHAyYasa BBIKITIOUATENSIMU (€CIM OHU HE
OTKJIIOYMIINCH), a 3aTeM pa3beIWHUTEISIMH, OO0eclevrBas BO3MOXKHOCTh MOJA4H

Hanps’KCHUA Ha HCITOBPCIKACHHYIO YaCThb 3JICKTPOYCTAaHOBKU.
66



Omxknoyenue coopruix wun oeticmeuem YPOB.

IIpn K3 Ha npucoeInHEHNH, OTXOASIIEM OT IIMH U OTKAa3€ €ro BBIKJIKOYATEINS,
neiicteueM YPOB oTkimrouaeTcs HIMHOCOEAWHUTEIBHBIA BBIKIIOYATEdb (€CIH OH
BKJIIOYCH) M BBIKJIFOUATEIN BCEX MPUCOCAMHEHUH, MPOAoIDKaroImuX mutath K3.

IIpy OTKIIFOYEHHM BCEX OCTAIBHBIX BBIKJIIOYATEIEH JAHHOW CHUCTEMBI ILIWH
HEOTKJIIOYMBUIMICS  BBIKJIIOYATENb OOHApy>KUBAe€TCS IO CHUTHAJIBHOM Jamie
WHJVMBUAYAJIbHOW CHTHAJIN3alUU. 3aTEM IEPCOHAN JOJDKEH NMPEANPUHITh NOMIBITKY
OTKJIFOYEHUS BBIKJIFOYATENIS CO LIUTA YIIPABJICHUS WA C MECTA YCTAHOBKU.

Ecnu oti neiicTBus HE IPUHECYT ycliexa, TO I0Ce IMPOBEPKU OTKIFOYEHHOIO
COCTOSIHMS  BBIKJIIOYATENEH  APYrMX  NPUCOEAMHEHHM,  JIeOJOKUpYIOTCA U
OTKJIFOYarOTCs LIMHHBIE pa3beAUHUTENN IIPUCOETUHEHUSA OTKAa3aBIIIETO
BBIKIIIOUaTeNst. Jlajee Ha IIMHBI TOAAETCS HANpsHDKEHUE MO J000M TpaH3UTHOM
JUHUAH, a B CJIydae OTCYTCTBUS HAIPSOKEHHUS HA JIMHUSAX — BKJIIOYECHHEM
LIMHOCOEIUHUTEIBHOI0 NI CEKIIMOHHOTO BBIKIIFOYATEIIS.

Omxknoyenue coopuuix wun npu omxaze 311 unu YPOB.

IIpu K3 na mmuax u otkaze B nedicteum JI3III K3 Oyner ortkimrodarbes
BBIKJIIOUATEIISIMUA, YCTAHOBJICHHBIMU Ha IIPOTUBOIIOJIOXKHBIX KOHIAX JJIEKTPUUYECKUX
Hernei, mMpu TOM Ha JIMHUSAX NPUAYT B JCHCTBUE pe3epBHBbIC (JIMCTAHIIMOHHBIC)
3alllUThI, a Ha TpaHCHOpMAaTOpax — pe3epBHbIE MAKCUMAJIbHbIE TOKOBbIE 3aLUTHI.

AHanoruyHasi aBapuiiHas cuTyauus OyaeT umerb Mecto U npu K3 Ha moboit
OTXOJAIIEH OT IIMH MOJACTAaHLMU JIEKTPUYECKOW LIENM U OTKAa3€ €€ BBIKIIOYaTels,
kornga YPOB orcyTcTByeT mnm oTkazayio B JeicTBuM. B o0oux ciydasx mepcoHanl
JIOJI’KEH OCMOTPETH YKa3aTeJIbHBIE PEJIE€ YCTPOMCTB PEJICMHON 3alUThl U aBTOMATHUKH.

Ecnu ananu3 paboThl 3allMT M BU3YaJbHbIE MPU3HAKA TOBPEKIACHUS
(BCHBINIKA, JBIM, XapaKTepHBIA 3amax) Ha JaAyT Pe3yJbTaToOB, MEPCOHAN JOJDKEH
nepeaarb coOOIeHne NUCTIETYEPY U IEUCTBOBATH Jajiee Mo ero ykazanusm. Ecnu ke
Mo pe3yjibTaTaM aHaiu3a paOOThl 3aIIUT OyIeT YCTAaHOBJIEH OTKa3 BBIKIKOYATENs
KaKoro-n0o MPHUCOEIUHEHHU, CIIEAYeT OTKIIOYUTh OTKA3aBIIMI B OTKIIOUYEHHH
BBIKJIIOUYATEIIb U JOJIOKUTH JUCIIETYEDY.

Tema 5. [IpornBoaBapuiiHble TPEHHPOBKH M padoTa Ha TpeHaxepax. (6
yac.). OcHOBHBIE acrekThl O0yueHus. Pabora Ha TpeHaxepax. HasznaueHnue wu
YCTPOMCTBO y4yeOHOTO TpeHaxkepa TD-2M. HasnaueHue U  YCTPONCTBO
KOMIIBIOTEpPHOr0 TpeHaxepa «Moayc». VYkasaHMs K IIPOBEICHHUIO 3aHATUN Ha
TpeHaxxepax. DopMyIMpOBKa ONEPATUBHBIX 3aJ4ady IIPU 3aHATUAX HA TPEHAXKEpax.
TunoBsle 3a7aHus IS 3aHATUN Ha TpeHaxkepax. [Ipumepsl ynpaxHeHUH npu padoTe
Ha TpeHaxepax. AHaIM3 JAUCHETYEPCKOM JESITENBHOCTH B DHEPrOCHCTEMAX
HEO0OXoIUM ISl MOBBIIEHUSI 3((PEKTUBHOCTU OOYYEHHSI HUCIETYEPOB, HEYMETbIC
JNEUCTBUS KOTOPBIX BBI3BIBAIOT MHOXECTBO aBapUMHBIX curyanuu. [loaromy
MOJATrOTOBKA OYIYIIMX JUCHETYEPOB JOJKHA MPOXOJUTHh B YCIOBHUAX, OJIM3KUX K
pealbHOM  JEATENIbHOCTU. Ha MOJACHIAX, TpeHaxepax W T.A. Ho, NOCKOIBKY
TPEHAXKEPOB MaJI0 M HUX CO3JaHUE [JOCTATOYHO JIOPOrO, OCHOBHBIM METOJOM
oOydeHMs] JUCIETYEPOB B HACTOSLIEE BpEMs SBISETCA METOJ MapajlieIbHOTO
pelIeHns ONEpaTUBHOW 3aJa4yd IpPU CTAXKUPOBKE WINW IPU NPOTHUBOABAPUKHBIX
TpeHUpoBKax (oOydaroluiics perraet Ha OJIaHKe 3aJa4y HapajjielIbHO C PeabHbIM
aucreryepom) /4.
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OcHOBHbBIC aCIIEKTHI 00y4YeHUSs

OOyuenue Ha TpeHaxkepax. TpeHakepbl MNPUMEHSIOTCS sl 00y4YeHUs
NEepcoHaja IMpaBUiaM BBIIIOJIHEHUS OMNEPATUBHBIX MEPEKIIOYEHUH M METoJaM
JUKBHUJIALIMM aBAPUN B TJIABHBIX CXEMaX JJIEKTPUUECKUX COEIMHEHHUH MOJCTaHIUH.
OTO OAHO W3 OCHOBHBIX TEXHHUYECKMX cpeactB oOydyeHus. Ilpm oOydeHuu Ha
TpeHa)kepax MpaBuUjiaM MNEPEKIIOYEHU MPUOOpEeTaloTCd U 3aKPEIUISIIOTCS 3HaHMS
JEUCTBYIOIIMX B SHEPrOCUCTEMAX MHCTPYKUUN MO MEPEKIIOYEHUSIM U, KPOME TOro,
YCTpaHSETCsl pa3pblB MEXKIY 3HAHUSMU U ONEPATHUBHBIMHU JECHCTBUSMHU, MOCKOJIbKY
NEepCoHaNy B TMpolecce OOy4YeHHs MNPUXOJUTCA HMETh JelI0 € HMHUTATOpaMH
KOMMYTAI[MOHHBIX alMapaToB U Pa3iuyHbIX JIEKTPUUECKUX YCTPOUCTB, OJOOHBIMU
AJIEMEHTaM PeabHOTO 000PYJOBaHUS.

Tpenaxkepbl MO3BOJIMWIM MHOTOKPATHO MOBTOPATH (POpMUpYEMbIE ACHCTBUS B
caMoi pazHo00pa3HOil 00CTaHOBKE, OTpabaThIBaTh UX MO AJIEMEHTAaM, YTO TOMOTAeT
oOydaeMbIM OBICTpEE YCBOMTH CYIIECTBO HM3y4aeMbIX MPUEMOB. TpeHaxep npu
O0Oy4YeHHMH YCTPAaHEHUIO HEHCIPABHOCTEN J1aeT BOBMOXKHOCTh B T€UEHHUE JBYX HACOB
TPEHUPOBATH KAXkI0r0 YyeJoBeka B oOHapyxeHun He MmeHee 10 HencnpaBHOCTEH, B TO
BpeMs, KaK MpU PYYHOM BBOAE HEHMCIPABHOCTH 3Ta LHUdppa paBHseTcs 2-3.
Pe3ynpTaToM TPEHUPOBKU SBIISIETCS MOBBIIIEHUE TOYHOCTH U CKOPOCTU BBIMOJHEHUS
oTpabaThIBa€MbIX JECHCTBUIA.

Oco0eHHO 3()PEeKTUBHO MPUMEHEHUE TPEHAXEPOB MpPU OOYUEHHUU METOJaM
JTMKBUIAMHY aBapuii. C MOMOIIbIO TPEHAKEPOB BOCIPOU3BOAATCS (MOJCIUPYIOTCS)
pa3nuyHble aBapUWHbBIE CUTYallUM W H3Y4yaloTCs METOJbl HMX YCTPAaHEHHs, YTO
MPAKTUYECKH HEOCYIIECTBUMO NMPU 00YUYEHUH Ha JEHCTBYIOLIMX mojcTaHuusax. [Ipu
MaKCUMaJbHOM MPHUOJIMKEHUH OOY4YeHUsI K peajbHbIM YCJIOBHUSM HCKIIOYAETCA
BCAKasi OMACHOCTh JUIsl MEpCOHaja B ciydyae OMMOOYHBIX AedcTBuid. Ilepconany
MPEIOCTABISETCS BO3MOXXHOCTh MHOTOKPAaTHOTO MOBTOpeHUst pexuMoB K3 u
MIPOBOJUMBIX MIPHU 3TOM Olepanuid, moka He OyAyT NMOJy4eHbl HEOOXOIUMbIE 3HAHUS
U TBepble HaBbIKK (T.C. HABBIKM MPABWIBHBIX JCHCTBUI) B yCcTpaHeHHH aBapuii. U
HAKOHEll, caMa cucTeMa OOy4YeHHUsS! ¢ MOMOUIbI0 TPEHAXEPOB HOCUT OOBEKTUBHBIM
XapakTep, HE 3aBUCAIIMM OT 3HAHUW M ONbITAa HACTABHUKOB NPH OOBIYHBIX
TpaAULIMOHHBIX (hopmax oOyuenus. [Ipu oOydenun oneparuBHoro nepconana AIC
40 yacoB 00yueHust Ha TpeHaxkepe dKkBUBajgeHTHB 200 yacam o0ydeHUsI Ha peaibHOI
ADC /4, 19/.

C nosiBlieHHEM TpeHaXepOB BO3HMKIIA MpoliieMa pa3palOTKU pallMOHATbHBIX
METO/I0B 00YUYEHHUSI HANpaBJICHHBIX HA COKpPAILlEHHE CPOKOB M MOBBIIIEHUE KayecTBa
oOydeHMs, TO €cTb Ha BbIpaOOTKY Yy omneparopa HauOosnee 3(PPEKTUBHBIX H
YCTOMYMBBIX HABBIKOB yIpaBiieHUs. B ocHOBHOM 310 "TpeHax" (Korja BBISCHEHHE
cocTaBa JIEWCTBUM M OBJAJ€HUE MMHU IPOUCXOJUT B MPOIECCE MHOTOYMCIECHHBIX
npo0 WX BBHIMOJHEHUS) W METOJ 'CHEeIHalbHONW opraHu3anuu neictBus” (korjaa
MPEeIBAPUTEILHO BBIJEISAETCS CUCTEMa OlNepaluid, OCYIIECTBISIETCS MX MO3TaIrHas
oTpaboTKa).

CoBerckum nicuxosioroM B.B. UeObIIoBoN U amMepUKaHCKUM Icuxojorom Jl.
Yondom ObM BBIABUHYTHI OO0HIME TpeOOBaHUS K OpraHu3alud OOydeHHs Ha
TpeHaxkepax:

OIIpe/ieNICHUE 3a1auH, IOHUMAHHUE LIEJU U CIIOCOOO0B €€ JOCTUKEHMUS;
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OCO3HaHME 11eJIM 00yYaroUMMUCH;

CBOEBPEMEHHbBIE, 00ObEKTUBHBIE OLIEHKH PE3yJbTaTOB,;

NpaBUJIbHAs OpraHu3alus oOpaTHOM CBA3H,

aKTUBHOCTb 00YyYaIoOLIUXCs,

MOCTENIEHHOE YCIOKHEHUE 3a]1ay,;

MPaBUIIBHOE pacipeiesieHne ynpaxHEeHU ! BO BPEMEHU;

pa3zHooOpa3ue Marepuaia NpakKTHYEeCKUX 3a/ay;

MOJIHOTA U ONPEAEIIEHHOCTh UHCTPYKIIUH.

BBojig 00yueHue Ha TpeHaxepax, BaXKHO y4eCTh U TpeOOBaHHUS K TPEHAXKEPaAM:

HaBbIKM, pa3BUBAaE€Mble Ha TpEHaXepe, JODKHBI 10 CBOEH CTPYKType
COOTBETCTBOBATH HABBIKAM TPYIOBOM JCATEIBHOCTH (B PAC CIy4aeB YIPOIICHHBIM U
CXEMaTU3HPOBAHHBIM);

IpyU OKOHYATENbHOM OLEHKE TpeHakepa HaJA0 YYUThIBaTh, HACKOJIBKO
OTpULATENbHBIE HABBbIKH, €CJIM OHM BCE-TaKU BO3HUKAIOT, CYIIECTBEHHBI, HACKOJBKO
TPYAHO YCTPaHMMbI M KakKoOBa JOJS TOJIO)KMTEIbHBIX HAaBBIKOB M KayeCTBO
MOCJIE/THUX;

TpeHaXkep JOJKEH MpelycMaTpUBaTh BApbUPOBAHKUE BBINOIHEHUS ACHCTBUM;

TpeHaXXep JOJKEH 0O0ecrieunBaTh BOCIPUSITHE PE3YJIHTaTOB BOCIIPOU3BOIUMBIX
HAa HeM JeHcTBHi (C OOBCKTUBHOW pETUCTpAIMC O3TUX pe3yJIbTaTOB IS
MOCJICAYIOIETO aHaIn3a);

YCHEIIHOCTh  MPUMEHEHUsT  TpEHaXepa  ONpeliensiercd  METOAUYECKOM
LEJICHANPaBIEHHOCThIO M oOOecreyeHneM HeoOXOJMMOIro Yucia [OBTOPEHMM
YOPaKHEHHUS.

Kpome Ttoro, BaXHO OCO3HaTh, YTO COJAEpPN AHUEM OOYUYEHHUS ITUCHETYEPOB
OyIyT KaK aJlfOpUTMHYECKHE ONEpalii, TaK U MPUHATHE HECTAHAAPTHBIX PEIICHUH,
4TO OOYCJIOBJIMBAET MCIOJB30BAHUE PA3IMYHBIX METOJOB OOy4YeHus - OT
TPaJAMLIMOHHBIX J0 AKTHBHBIX - MPH MOJATOTOBKE JMUCIETUEpPOB 3HeprocucteM. He
MEeHee BaKHO (POpMHUPOBATh U YMEHHUE MPOTUBOCTOATH MAHUKE U CTPaxXy B aBapUITHOM
cutyauuu. ECTh 1Ba OCHOBHBIX criocoba 00pbObI CO CTPaxoM:

O00pb0a Ha ypOBHE OT/ICJIBHOTO YEJIOBEKA,;

06opb0a Ha ypOBHE TPYIIIIHI.

B xone oOyueHus, 1elb KOTOPOTO - CHU3HUTh OCTPOTY ICHUXOJIOTHYECKOTO
MOTPSCEHUSI, UCTIOJB3YIOT OJIMH U3 CIIOCOOOB MOJATOTOBKH K MYTalOU[UM CUTYaLUsIM -
"B3pBIBHYIO TEpANUI0", 3aKIIOYAIONIYIOCS B CO3/IaHUM OOCTAaHOBKU, MaKCHUMAaJbHO
NpPUOIMKEHHOMN K peasibHOM 1eMCTBUTEILHOCTH.

CymiHocTh 00yUeHHs Ha TPEHaXKepe 3aKIIYAeTCs B YCBOCHUU 00ydaeMbIMHU
3apaHee 3alMCaHHBIX MNPOrpaMMm JEMCTBUM, B KOTOPBIX 3aJ0KE€Ha IpaBUIIbHASA
MOCJIEAOBATENBHOCTh OIEpalui W JACUCTBUM B PELUICHUM ITOCTABICHHBIX 3a/ad.
Kaxxnasa aBapuiiHasi cUTyalldsi MOYKET UMETh HECKOJbKO BAPUAHTOB €€ JTUKBUIALIMH.
IIporpaMmoi Kaxaou 3aaud NpeayCMOTPEH €IUHCTBEHHBIN BapUaHT PELICHMs, HO
ATOT BapUaHT SABJIAETCS ONTUMATbHBIM, UCKIIIOUAIOIIUM BCE Apyrue pemenus. Jiumb
B HEOOXOJMMBIX CllydasiX MPOrpaMMBbl COAEPKAT BOZMOXKHbIE KOMOMHALIMU JIEUCTBUM
C OJHOTUIIHBIM OOOpYIOBAaHMEM, HANpPUMEP C I[IUHHBIMU Pa3bEeIUHUTEIIMU
MPUCOEIMHEHUI TTPU MEPEBOJIE UX C OAHOW CUCTEMbl COOPHBIX IIMH HA IPYTYIO U T.J.
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[Iporpammbl  pa3paboTaHbl €  Y4eTOM  MPaKTUUECKON  OpraHu3aiuu
onepaTuBHOM paboOThl. B HUX HaxomsT OTpakeHHe BCE ONepalud U JeHCTBHUA,
BBIIIOJIHSIEMBIE TEPCOHAIOM CAMOCTOSITEIBHO W MO PACHOPSHKEHUIO JUCHETYEpa.
IlocnenoBaTenpHOCTh OINEpalMii, BKIKOYEHHBIX B IIPOrpaMMBbl, COIJIACOBaHA C
TpeOOBaHUSIMHU MHCTPYKLMI 1O JTMKBUAALMU aBapuil. O0yueHue TMKBUIALUK aBapHid
C NPUMEHEHHMEM TpEHa)Xepa MOXKET ObITh MHAMBUAYaJbHBIM M TPYNIOBBIM MOJ
PYKOBOJICTBOM TpernojaBaTelnisi (MHCTPYKTOpa). B mocieaHem ciy4ae Tpymmbl B
coctase 8-10 uenoBek HaOUpPalOT U3 0O0y4aeMbIX TPUMEPHO OAMHAKOBOM MOATOTOBKHU
M YpPOBHS 3HAaHWUW, YTO CHOCOOCTBYET TMOBBILIEHUIO WX AaKTUBHOCTH H
3aMHTEPECOBAaHHOCTH B MPUOOPETEHWM 3HAHUW M HABBIKOB. Y4eOHBIA mpolecc
pa30uT Ha JBE YAaCTU - TEOPETUYECKYIO M MPAKTHYECKYyl0. B Teopernueckoil yactu
M3YyYaloTCs colepkaHue Y4YeOHBIX 3a7ady W METOJbl MX pelieHus. Teopermyeckas
4acTb OOY4YEHUS SIBJISIETCS JTOCTATOYHO OTBETCTBEHHOM, MOCKOJBKY Ha €€ OCHOBE B
JanbHeHIIeM J0KHBI OyAyT (OpMUPOBATHCS YMEHHUS, HABBIKA U (POPMBI MOBEICHUS
IepcoHaia B aBapuiHbIX cuTyauuax. Ho 3HaHMs mpeBpamaroTCcs B yMEHUS U HABBIKU
HE cpa3sy, a [0 Mepe MPUMEHEHUS 3HAaHUK B KOHKPETHBIX CUTyalusaX. TpeHakepbl KaK
CpEeICTBA NPAKTUYECKOTO OO0Yy4YeHHUs MPENCTaBISAIOT g 3TOr0  IIMPOKHE
BO3MOXHOCTH. YTpPaxHSACh HAa TpeHaxepe, oOywaromuecs MnpoOylOT CBOU CHIIBI,
omuOarOTCs,  HATAJIKUBAIOTCA  Ha  IelecooOpasHbie  AedcTBus.  OmuOku
oTOpachIBalOTCS, a BEpHbIE peleHus 3akpersitorcs. Tak mnpuoOperarorcs
npodecCuOoHaNbHbIE HABBIKM, TaK COBEPUICHCTBYIOTCS CHCTEMbl JEUCTBHI NpH
JIMKBUJIAIIUUA aBaApUH.

IIpoBenenue nNporuBoaBapUlHbIX TPEHUPOBOK. B IIpakTUKE dHEProcucTeM
IIPOTHUBOABAPUUHBIE TPEHUPOBKH, IPOBOJMMBIE C OINEPATUBHBIM IIEPCOHAJIOM,
00CITY’>KMBAIOIIUM TOJICTAaHLIUH, SBJIAIOTCS OCHOBHOU (hOpMOIl 00ydeHHsI METoJlaM U
IpUeMaM MpPEAYNPEKACHUs], JOKAIU3allMi W JIMKBUJALMM aBapuil B cCllydae HX
BO3HUKHOBeHUsA. OJOHOM M3 3a7ad NPOTHUBOABAPUUHBIX TPEHUPOBOK SIBISAETCS
IpPOBEpKA  CIOCOOHOCTH  NEPCOHANa  CaMOCTOATENbHO, OBICTPO M YETKO
OpPHUEHTHPOBATbCS B aBAapUUHBIX CHUTYallUSIX M JIEMCTBOBATH B COOTBETCTBHM C
MMEIOIIUMHUCS ~ MHCTPYKUMAMH M yKazaHusMu. Creayer  OTMETUTh,  YTO
MCIIOJIb30BAaHUE TPEHAKEPOB NMpPU OOYYEHHHM HE 3aMEHSET, a JOMOJHSET CUCTEMY
MTOATOTOBKHU NEPCOHANIA MYTEM NPOBEACHUS TPOTUBOABAPUWHBIX TPEHUPOBOK.

[lepBbie mpoTHBOAaBapHiiHbIE TPEHUPOBKM ObulM mpoBeaeHbl Ha lllaTypckoit
anekTpoctaniuu B 1933 roay. B nganbHeiilieM OHM Havyalld HIMPOKO MPUMEHSTHCS B
«MocaHepro». B mpolrecce npoTUBOaBapUHON TPEHUPOBKU MOJECIUPYETCS aBapus
ambo  yxe MNpoucxoAuBiias, MO0 TpuaymMaHHas. B Xxome  TpeHUPOBKH
BOCIIPOU3BOJATCS ACUCTBUA I10 JIMKBUIALMU dTOW aBapuu. Hanpumep, 10 BOMHBI B
«MocaHepro» yacto mojenupoBanachk aBapusi 16 aBrycta 1936 roma, numiuBiias
MockBy Ha 30 MHUHYT 3JIEKTposHepruu. B HacTosiiee Bpems Bce AUCHETYEPHI
JOJDKHBI pa3 B MECAL MPOXOAUTh NPOTUBOABAPUIHYIO TPEHUPOBKY B CBOEH CHCTEME.
Ho MHOrme pykoBOOMTENHM OUCIETYEPCKUX CIY:KO M elle yaie caMu JUCHETYEphI
CUMTAIOT MPOTUBOABAPUITHBIE TPEHUPOBKHU HE 3 (PEKTUBHBIMHU.

JIeUCTBUTENIBHO, TPAIMIMOHHOE IIPOBEICHUE aBAPUMHBIX WIP HE Jaer
HeoOxonuMoro 3¢ dexra u3-3a OMyUIeHUs WCKYCCTBEHHOCTH, KOTOPOE BO3HHUKAET y
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TUCIETYEPOB TPEHUPOBKHU. [lnsi pemieHus 3Toid npoOjeMbl TPEHUPOBKA JOJKHA
YIOBJIETBOPSTH CIEAYIOLIUM TpeOOBaHUSIM:

TEMII TPEHUPOBKH JOJDKEH BapbUpPOBAaThCS (M3MEHEHHE TEMIIA MOXKET
JTOCTHTaThCS N3MEHEHHEM CKOPOCTH TIOJaul HOBBIX JIAHHBIX);

NpOrpaMMUPOBAaHHAs CHCTEMa OIICHKH PE3yJbTaTOB (Takash CHCTEMa MOXKET
OBITh TIOCTPOEHAa B COOTBETCTBHMM C XOPOIIO HU3BECTHOW ONEPAHTHOW Teopuen
IPOrpaMMHUPOBAHHOTO OOYUY€HHUs, COIVIACHO KOTOPOM CHUCTEMa OLEHKH JI0JKHA
NPE/CTABIATh MPOrpaMMy HaKa3aHWA U TIOOIIPEHUH);

BKJIIOUEHHE B MPOrpaMMy TPEHMPOBKHM psna 3aaad, JUOO HE HMEIOIIUX
penieHus, JIM0Oo T0MyCKAIOUUX HECKOJIBKO BAPUAHTOB PEIICHMUS.

Bxuirouenue B mpouecc 00ydeHus: AUCIETYEPOB NOT0OHBIX TPOTUBOABAPUNHBIX
TPEHUPOBOK MMO3BOJUT MOATOTOBUTH CIEIUATMCTOB, CIOCOOHBIX CIIPABUTHCS C TEMH
CJIO’)KHBIMU 33/1a4aM¥, KOTOPBIC CTAaBUT MEPe]l HUMH CETOAHSIIHUA JeHb /4/.

Kaxnas aBapuiiHasg cuTyauusi TpeabsBISIET BBICOKME TpeOOBaHUS K
OMOLMOHAJIBHO-BOJIEBBIM ~ KauecTBaM  IlepcoHana. Bo  BpemMs  TpEeHUPOBOK
BbIpa0aThIBAIOTCA M 3TH Ka4€CTBAa, TAK KaK MPU HELeIecO00pa3HbIX WM OLIMOOYHBIX
NEUCTBUSAX MEpPCOHAN HEM30E€KHO MOJBEPraeTcs BO3JAEHUCTBHIO HEOIAronpUsTHBIX
OMOLMOHAIBHBIX PEAKLUN, KOTOPBIE OH YUYUTCS NMPEOO0JIEBATD.

Takum oOpa3zoM, IpOTUBOABAPUIHBIE TPEHUPOBKU MPHU BCEH MX YCIOBHOCTH B
KaKOM-TO MEpE BOCIUTHIBAIOT M PA3BUBAIOT y NEPCOHAIA TE€ KA4eCTBA, KOTOPBIE
HY>KHBI €My NPH JIMKBUJALNH OJJIMHHBIX aBapUH.

B Tedenue roja ¢ KaxxJpIM OnepaTUBHBIM PaOOTHUKOM MPOBOASTCS MJIAHOBbBIE
[IPOTUBOABAPUMHBIE TPEHUPOBKHU. [[JIs1 3TOr0 HA NPEANPUATUAX HIEKTPUUECKUX CETEU
3apaHee COCTABIISIIOTCS KaJEHJApHbIE M TeMaTUYeCKUe IuIaHbl. [IpoBoasaTcsa Takxke U
BHEOYEpEIHbIE TPEHUPOBKH, KOIJa MOSBISETCS HEoOXOAMMOCTh B  Ooiee
TIIATEJIbHOM IOATOTOBKE IIEpCOHaNa, a TaKkKe TMPH HEYJAOBIECTBOPUTEIBHON
JUKBUAALWH POU30IIEIIINX aBaAPUHL.

Tembl TpPEeHUPOBOK OOBIYHO BBIOMPAIOT C YYETOM aBapuil W HEMOJAJIOK,
MMEBILIUX MECTO C aHAJIOTMYHBIM O0OOpYIOBaHMEM Ha JAHHON MOACTAHLIMM WIH B
CcXeMax APYruX NOJCTAHLUN dHEPrOCUCTEMBI, NP 3TOM MPUHUMAIOTCS K CBEIECHUIO
"y3kue mecta", negekThl 000pYI0BaHUS U MPAKTHYECKA BO3MOKHBIC HEHOPMAJIbHBIC
peXUMBbI B paboTe nojacTaHluu. MIHOT/1a TEMBbI TPEHUPOBOK CBA3BIBAIOT C CE30HHBIMU
U CTUXUWHBIMU SIBJICHUSAMU (TPO3aMU, TOJIOJICAOM, MTOKAPAMH U T.JI.), YIPOXKAIOIIUMHU
HOpMaJIbHOM paboTe O00OpyIOBaHMS, a TaKXe C BBOJOM B pabOTy HOBOTO, HE
OCBOEHHOTO €l1lI€ B dKCIUTyaTalluu 000pYyI0BaHUS U HOBBIX cxeM. Mcnonb3yroTes Kak
TEMBbl TPEHHMPOBOK OTAEJIBbHBIE YKa3aHWs THUIIOBBIX W MECTHBIX WHCTPYKLMH IO
JIMKBUJIALIMUA aBApUH.

B 3aBucuMOCTM OT TE€Mbl M YHCIA YYACTHUKOB TPEHUPOBKU MOTYT OBITh
WHJVBUAYAJIbHBIMA W TPYNIIOBBIMHU. B HHX, Kak MNpaBWIO, NMPUHHUMAET y4acTHE
NEepCoHall, CBOOOJHBIM OT JEeXKypcTBa. PyKoBOAMTENSIMHM Ha3HAYalOT HMHXKEHEPHO-
TEXHUYECKUX pabOTHUKOB MPEANPUITHI, XOPOIIO 3HAIOIIUX ONEPATUBHYIO padboTy, a
TaKKe JUCIETYEPOB IIEKTPOCETEN U IHEPTOCUCTEM.

TpeHUpOBKH MPOBOAATCA IO CHELNUAIBHO COCTABIEHHBIM NpOorpaMMam, B
KQKJ0M U3 KOTOPBIX YKa3bIBAIOTCS UCXOJHAs CXE€Ma MOJCTAaHIUHU, PEXXKUM €€ padoThI,
MOKAa3aHMUsI U3MEPUTEIBHBIX NMPUOOPOB, paboTa YyCTPONUCTB CUTHANM3ALUU, JEHCTBUE
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aBTOMAaTHUYECKUX YCTPOWCTB B MEPUOJ aBAPUU, ONTUMAJIbHBIN MOPSAIOK JMKBUIALNN
aBapuy ¥ BapUaHThl pEIIeHUs] TPEHUPOBOYHOM 3a1aun. ONBIT MOKAa3bIBAET, YTO yCHEX
TPEHUPOBKH 3aBHCHUT OT TOT'0, HACKOJIBKO XOPOILIO IPOyMaHa ee NporpaMma.

TpeHupoBkH, Kak NOpaBWIO, MPOBOASTCS Ha pabouux mectax. OmHako HX
YYaCTHUKH JIOJKHBI IOHMMAaTh, YTO OHU JIMKBUJIUPYIOT HE HACTOSIIUE, & YCIOBHBIE,
y4yeOHbIE aBapuM M YTO HUKAKUX JEHUCTBUU ¢ 000pYJOBaHUEM MPOU3BOAUTH HEIb3S.
Jlis mpenoTBpalieHus OomuOOK ASHCTBUS MepcoHana JOJKHBI KOHTPOJIUPOBATHCS Ha
NPOTSKEHUHU Beell TpeHnpoBku. MHopManusa 06 aBapri HOCUT YCIOBHBIN XapakTep,
U MOCTyHaeT OHa HE C JACHCTBYIOMIMX MPUOOPOB, a C TPEHUPOBOYHBIX IJIAKATOB,
3apaHee pa3BELIMBACMbIX Ha WIUTax YIPABJICHHUs, MAHEIAX PEJICHHOM 3allUUThl U
APYTUX MECTax, rJ1€ pPa3BepThIBAIOTCS T€ WIM UHbIE yUeOHbIE COOBITHS.

[lepen HavamoM TPEHUPOBKM €€ YYACTHUKH MOJAPOOHO HMHCTPYKTUPYIOTCS
pykoBonuteneM. KoHTposepaMm yka3bIBalOTCS MECTa, I/I€ OHU JOJKHBI HAXOAMTHCH,
Pa3bACHSIOTCS UX pOJIb U OOS3aHHOCTM HAa OTHEIBHBIX JTamax TPEHUPOBKHU.
Tpenupyrommmcst aunaM cooOUIaloTCs cXeMa MOACTaHIMHM, PEeXUM ee paboThl U
Apyrue CBEACHUSA. B 3TOT MOMEHT pPYKOBOAMTEIb TPEHUPOBKH (caM U uepes
KOHTPOJICPOB) COOOIIAET €€ yYaCTHHKAM BHEIIHHE IMPH3HAKU aBapuu, MPH 3TOM
NEepCcoHall cpa3zy ke oOpaujaeT BHHUMAHME HA pa3BEIICHHbIE TPEHUPOBOYHBIC
IJIaKaThl, MOJIYYaeT M0 HUM HYXHYI0O HH(GOPMALUIO U J1ajie€ OPUEHTUPYETCS MO 3TUM
IlaKaTaM B XOJ€ JMKBHMJALMKM aBapuu. boisblias posib B Mpolecce TPEHHPOBKU
MPUHAJICKUT CE€ PYKOBOJUTENIO: OH JIOMOJHSET KapTUHY COOBITHH, cOOOIIaeT
Y4aCTHUKaM TPEHHPOBKH BCE MHTEPECYIOIIME UX CBEJACHUS, MPUHUMAET COOOIICHHUS
NepcoHana, JUKBUJIUPYIOIIETO aBapuio, TNEpelacT pacrnopsLKeHHs,  SKOOBI
MOCTYMUBILIKE OT JAHMCIETYepa, OJHOBPEMEHHO MPUCTAIBHO HAOIIOJaeT 3a
JNEUCTBUSAMHU MepcoHana, (PUKCUPYET OIIMOKM U HApyLIEHUs MPAaBUJI SKCIUTyaTalluu U
TEXHUKU 0€30MaCHOCTH.

Bo BpeMs TpeHHPOBOK PYKOBOJUTEIN MHOTIa MPUOETAIOT K UCKYCCTBEHHOMY
npueMy BBeIeHHUs ToMeX (4JacTeie TelneOHHbIC 3BOHKH M, HA00OpOT, OTKa3bl B
paboTe CpencTB CBSI3M, HACTOMYMBBIE TpeOOBaHMS MOTpPEOUTENEH cKOopee MOoJaTh
HAIpPsHKCHUE, OTKAa3bl B pa00Te OJIOKUPYIOMIUX YCTPOUCTB U T.1.), YTOOBI TPEHUPOBKH
OoJbIlle HAMOMUHAIU JIEUCTBUTENbHBbIE aBapuiiHble cuTyauud. CMBICT BBEIEHUS
MIOMEX COCTOMUT B TOM, YTOOBI HAaOIIOJATh NOBEACHUE TPEHUPYIOIIMXCA B YCIOBHSX,
3aTPYIHSIONIMX ~ MPOU3BOJCTBEHHYIO  JICSITENBHOCTh, MPOBEPATh  CTOMKOCTD,
CONMPOTHUBIISIEMOCTh JEUCTBHUIO IMOMEX, YTO SBISETCS OAHUM M3 MOJOXKUTEIbHBIX
KauecTB ONEPAaTUBHOrO MepcoHana. TPeHUPOBKH OOBIYHO MPOBOJSATCSA B JOCTATOYHO
ObICTpOM Temrie, 4ToObI Bocco3aath 3Pdekt "aedunmra BpeMeHH" (KaxyIIyrcs
OBICTPOTEYHOCTh, HEJIOCTATOK BPEMEHH), YTO YaCTO HCIBITHIBACTCS TEPCOHAIOM B
peanbHbIX YCIOBUSAX.

3aKaHYMBAIOTCSI TPEHUPOBKU TEXHUYECKMMH pa3dopamu, KOTOpPbIE MPOBOIAT
UX PpYKOBOAMTENU B TMPUCYTCTBUM BCEX YYACTHUKOB, MpPU ITOM MOAPOOHO
paccMaTpHUBaIOTCA BCE IEUCTBUS MEPCOHANA: OTMEYAIOTCS TPaBUIIbHBIE ONlEpAaTUBHBIE
JNEUCTBUSL W JIONYILEHHbIE OIIMOKH, HApYUIEHUS NpaBWI U WHCTPYKUUH, AaeTcs
NEpPCOHANIbHAsA OLEHKA JEUCTBHUSM Ka)KJOTO pabOTHUKA, HaMEUaloTCs TEXHUYECKUE
MEpOIPUATHUS, BBIINOJHEHUE KOTOPBIX CUMUTAETCA LEJIECOO0pa3HbIM B CBS3H C
IIPOBEICHHON TPEHUPOBKOU. [Ipu oneHke AEHUCTBUN NEpcOoHajna NPUHUMAETCA BO
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BHUMaHHME €ro TMOBEJEHHE BO BpeMs JIMKBUJALUUMU Y4YeOHOW  aBapuu
(HepeUIUTEeIbHOCTh, 3aME/JICHHOCTh JCHCTBHIMA, MOABEPIKEHHOCTD JCHCTBUIO TTOMEX,
3aTPY/IHEHHOCTh B BOCHPHATHU HHPOpPMANMU M T.I.), TaK KaK 3TO KA4eCTBO
NepcoHaja BO MHOI'OM OIPEAENseT €ro OpPraHU30BaHHOCTH, 1€J€CO00pPa3HOCTh U
0e30mmO0YHOCTh NeiicTuit /11/.

MoXHO yTBEpKJIaTh, 4YTO TOT, KTO HE CKIOHEH K pacTepsHHOCTH,
OoOHapy’KUBAaeT OBICTPOTY OPUEHTUPOBKH, 00JaJaeT HEOOXOJUMBIMH 3HAHUSIMHU U
YMEET NPUMEHSTh UX B YCIOBHUSIX TPEHUPOBKHU, TOT HE NOTEPSET MPUCYTCTBUS yXa B
CJIO’)KHOM aBapuitHOM 00CTaHOBKE.

Ha3nauenue u ycTpoiicTBo yueOHOro rtpenaxepa TJ3-2M

Tpenaxep TO3-2M saBnsercss 3(P(EKTUBHBIM TEXHUUYECKHM CPEJICTBOM
oOydeHMs] OMNEepaTHUBHOIO TMEpPCOHaja MNPENNpUSATUN 3ieKTpudyeckux cereid. Ero
NpUMEHEHUE TpU OOYyYeHMHM JlaeT BO3MOXKHOCTh TIIATEIBHOIO  H3y4Y€HUS
MOCJIEIOBATEILHOCTH BBIMOJTHEHUS! BCEX BHUJAOB MEPEKIIOUEHHM Ha MOJCTAHLHUAX C
pa3IUYHBIMU CXEMaMH JJIEKTPUUECKUX coenuHeHuil. Ilpu 3TOM omepanuu c
KOMMYTallMOHHBIMH ~ alliapaTaMd B  HEOOXOAMMBIX CIIy4yasiXx YepeAylTcs C
MPOBEACHUEM OIEpallMd B CXE€Max pEJCWHOM 3alluThl, aBTOMATUKH, LEMAX
YIPABJICHUS BBIKIIOYATEISIMH U T.1.

Tpenaxep npeacTaBiIsieT BO3MOXKHOCTb CO3JaBaTh XapaKTEepHbIE aBapUiHbIE
CUTyallUd Ha TMOJACTAHLUMSAX © 00yyaThb MEpCOHAN MPAKTHYECKUM METOJIaM
JUKBHUJIALIMM aBapUi, YTO HEBO3MOKHO BBINOJHUTH MPHU MOJArOTOBKE MEPCOHANA Ha
pabouyux MecTax JACUCTBYIOIIMX MOJCTAHUMN. TMEepCOHAl MNpU OOyYEeHHH Ha
TpeHaXepe UMEET BO3MOKHOCTh MHOTOKPATHO MOBTOPATH ONEpPallM, IOKa HE OyyT
npuoOpeTeHbl HEOOXOAMMbIE 3HAHMS U TBEPJIbIE HABBIKM ONEPATUBHON PabOTHI.

OOyueHue mepcoHaja WU COBEPILICHCTBOBAHUE €ro 3HAHUU MPOBOJIUTCS IO
€IUHOW METOJIMKE, OCHOBAHHOW HAa IPOU3BOJACTBEHHOW IPAKTUKE HHEPTrOCUCTEM.
[locnenoBaTebHOCTh BBIOJIHEHUS MEPEKIIOYEHU Ha TpeHaXepe U METOJbl
JUKBHUJIALIUM aBapHil MOJHOCTHIO COOTBETCTBYIOT YKa3aHHUSIM THUIIOBBIX MHCTPYKIUH.
Taxke npu pa3paboTke MPOrpaMM JAaHHOTO TpeHa)Xkepa ObLUIM y4TeHBI TpeOOBaHUS
MPaBUJI TEXHUKHU O€30MaCHOCTH.

Tpenaxxep COCTOMT U3 IIMTa € MHEMOCXEMOW IIHH, JBYX MYJbTOB C
MMUTATOpPaMH  BTOPUYHBIX  YCTPOWCTB, HeOONbIION TeneOHHOM  CTaHLMH,
(OTOCUUTHIBAIOLIETO YCTPOMCTBA, IIKada yrnpaBiaeHUs U OJOKOB TUTAHUS.

Hlut TpeHaxepa coOpaH M3 MO3aWYHBIX YHU(PUIUPOBAHHBIX CEKLHUH,
CMOHTHpPOBaHHbIX Ha oOmeM ocHoBaHMM. Ha mmuTe u3zo0pakeHa MHeEMocXeMma
ANEKTPUUYECKOM CeTH, BKIIOYAIONIe B ce0s CXEeMbl pPa3IMYHBIX [OJCTAHIINI
HanpspkeHuem 10-220 kB. Dnementsl o6opynosanus [1C u JIDII nanpspkenuem 10
kB BbinosiHeHb! royosiM noauctupoiaoM, 110 kB - kpacueim u 220 kB - xenthim.
Oo6opynoBanue coocTBeHHBIX HYk ] [IC moka3zaHo 4epHBIM LIBETOM.

KoMMyTanmoHHble anmnapatbl Ha CXeMax UMUTUPYIOTCS KIIFOYaMH, UMEIOIUMU
CBETOBYI0 HMHAMKALMIO, - TpUbl KIOYEH CBETATCS POBHBIM CBETOM MpU
BKJIFOYEHHOM TIOJIO)KEHHUH aIllapaToB, HE CBETATCS MPU OTKIIOYEHHOM MOJIOKEHUU U
CBETATCS MHUTAIOIIMM CBETOM MPU HECOOTBETCTBUH IMOJIOKEHUN aHAJIOTOB annapaToB
C TIOJIO’KEHHUEM KIII0Yeil Ha MHEMOCXEME.
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ITynbTel UMUTUPYIOT IIUT YIPABICHUS MOACTAHLIMMU U penerHblii mut. Ha Hux
pa3MellleHbl TyMmOJiepbl, KHONKA M Ta0yo, ¢ TMOMOUIBI0 KOTOPBIX MPOBEPSIOTCS
PEXUMBI pabOThI JIEKTPUUYECKUX LIETIeH, BOCIPOU3BOAATCS ACHCTBUS, BHINOIHSIEMbIE
C OTKIIOYAIOIMMHU YCTPOMCTBAMHU PEIIEMHOW 3allUThl W aBTOMATUKH, UEHAMU
HalpsDKEHWsT W ONEPAaTHUBHOTO TOKAa IMPHUBOJOB BBIKIIOYATENCH, HMUTHPYIOTCS
JEUCTBUS MEepCOHaNIa MPU MPOU3BOJCTBE padOT B LEMAX BTOPUYHBIX COEIMHEHMH,
CUMTBIBAIOTCS  MOKa3aHUs  (UKCUPYIOLIMX  HMHJIMKATOPOB  MOBPEXKIACHHH,
BBICBEUMBAIOTCS PE3YJbTATBl OCMOTPOB OOOpyAOBaHUS MNpu aBapusix u T.0. [lpu
KOHTPOJIbHBIX U MPOBEPOUYHBIX JEUCTBUSIX PEaTU3YIOTCS YCTPOUCTBA OOpaTHOM CBS3U
B BHJIE CBETOBBIX Ta0J10, UMEIOIIUX COOTBETCTBYIOLIME HAITUCH.

Anmaparypa nyJbTa YIPAaBICHMS, pPACIOJ0KEHHOTO CJl€BAa OT IIWTA,
UMUTHPYET pabOTy YCTPONCTB peiiciiHOM 3aiuThl 1 aBToMaTHKU (P3A) 1 BTOPUYHBIX
uenei [1C.

C noMouipio myjiabTa MPOBEPAIOTCS PEKUMBI paOOThl JIEKTPUUYECKUX LETEH,
BBITIOJIHSAIOTCSL OINEPALMHU IO OTKJIIOUEHUIO, BKIIOUEHUIO U MEPECTPOUKE YCTPOMCTB
P3A, nmutupyercs nencrtBue mnepcoHana B nensx P3A, a Takke mpu ocMoTpax
00opy10BaHUSI.

[IynbT KOHTpOJIA W BbIOOpA 3aJlaHUll PAcIOJIOKEH crpaBa OT muTa. Ha Hem
pa3MeIleHbl  JJIEKTPOHHBIE  Tabno,  oToOpaxkaromue  MOCJIeJ0BATEIbHOCTD
ONEPaTUBHBIX ACUCTBUU IPU BBINOJHEHUU NEPEKIIOYCHUN U JIMKBUIALWU aBapui,
OLIMOOYHbIE OlNEepauuu M JEUCTBUS, a Takke Tabyio cyera OMMOOK - OLIEHOYHOE
tabso. [Ipu npaBuIbHOM BBINIOJHEHUHU 33JaHUI HA MYJIbTE KOHTPOJIS BHICBEUMBAETCS
nudpa OYEPEeIHOro BBHINOJHEHHOIO Ilara, a MpU BBHIMNOJHEHUU BCEX JIEUCTBHM
3ananug 3aropaercsa Tadno "3AJJAHUE BBIIIOJIHEHO". Ilpu nonymenuu omuoOKu
Ha Jo0om mare 3aropaercs Tabno "PEINEHUE OIIMBOYHO" u npu sTOM
MOSIBUTCS Ha Ta0JIO KOJ amnmapara, omnepanus ¢ KOTOPbIM BBIMOJHEHA OMIMOOYHO.
Omurb0YHO MOBEPHYTHIN KITFOU JOJIKEH OBITH BO3BPAILEH B UCXOJIHOE MOJ0KEHHE.

TenedoHHas craHuusa TpeHaXepa UCHOJIB3YETCs KaKk MPU Y4acTHUH B MPOLECCce
oOydeHHs] AUCIETYepa, PYKOBOJAILIETO TPEHHUPOBKOM MO TeiaedoHy, TaK W MpHU
WHJMBUAYaJIbHOM OOYYE€HHUH, KOrjJa HEO0OXOAUMBI OOpallleHHe K JUCIETYepy WIN
nepeaaya uHGopMauu B Apyrue uHctanmuu/21/.

Ha3zHayeHue u yCTPOHCTBO KOMIIBIOTEPHOI0 TPeHaxkepa «Moayc»

Tpenaxxep 1o onepaTUBHBIM MEPEKIIOYEHUAM JJIs1 IEPCOHAIA DHEPTETHYECKUX
O0OBEKTOB MPEACTABISIET COOOM TOTOBBIM KOMILJIEKC MPOrpamMM AJi MEePCOHAIBHOIO
KOMIIbIOTEPA, KOTOPHIA MOKHO MCIOJIb30BATh JJI MEPBOHAYAIBHOIO O0yUYEHUs, IS
CaMOMOJTrOTOBKH, MJisi coOeceoBaHUs MpU IOpuemMe Ha paboTy W aTTecTaluuu
OMEpPaTUBHOIO MEpCOHATa  pa3uyHOro ypoBHA. Ilpu 3TOoM OT OOydaeMoro He
TpeOyeTCsl HABBIKOB PA0O0ThI C KOMIIBIOTEPOM.

CrenyeT OTMETUTBH, YTO KOMIBIOTEPHBIA TpeHaxep «MOIYC» saBnsercs B
HEKOTOPOM pOJIe aHAJIOroM MHeMoTpeHaxkepa T3-2M. To ects, TpeHaxep «Moayc»
COJIEPKUT CTaHAAPTHYIO 0a3y ONEpaTUBHBIX NEPEKIIOYEHUH I HOPMAIbHBIX U
AaBapUUHBIX 3aJaHUuM, TMPAKTUYECKH COBMAJAIOUIY0 C THUIIOBBIMH 33aJaHUSMHU
TpeHaxxepa TO-2M. OnHako, MOMUMO CTaHAAPTHOM 0a3bl JAHHBIX MO ONEPATHUBHBIM
NEPEeKITIOYEHUsIM, pa3padOTUYMKaMU TPEHAXEpa COBMECTHO C IMPEICTABUTEISIMU
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HSHEProCUCTEM JIOMOJHUTENBHO CO37aHbl 0a3bl JAHHBIX MO PSIAYy NPEANPUATHH
anekTpuueckux ceret, TOL u gpyrux sHeprooObEKTOB.

3HAYUTENBHBIM NPEUMYLIECTBOM TpeHaxkepa «Moayc» SBISETCS Haln4yne
peaakTopa YNpaXXHEHUH, KOTOPbIA MO3BOJSET JIHOOOMY MOJB30BATEINIO, JIErajJbHO
NpUOOpETILIEMY TPEHAXep, CYIIECTBEHHO PaclIMpATh UMEIOLyIoca 0a3y 3aj1aHuii, 3a
CUET PUCOBAHUS HOBBIX cXeM U (DOPMUPOBAHUS IO HUM OJIAHKOB MEPEKIIOUECHHH, KakK
JUIT HOPMAJIbHBIX, TaK W U1 aBapuUWHBIX 3aaaHui. [lpuyem 171 BBINOJHEHHUS
BBIIICTIEPEUNCIICHHBIX 3aJay He TpeOyeTcsl CheluuaIbHbIX 3HAHWM MpOrpaMMHCTA.
OTO MO3BOJIIET TBOPYECKH MOAXOAUTH K MPOLECCY OOyYeHHs. Ha MEPBOM 3Tare
U3y4yaTb OCHOBHBIE TIIOJOXKEHHS B O00JIACTH ONEPaTUBHBIX MEPEKIIOYECHHH,
CTAaHJAPTHYIO IIOCJIEIOBATEABHOCTh OCHOBHBIX OIlEpaluid © JEUCTBUH IIpU
ONEpPaTUBHBIX NMEPEKITIOYEHUAX Ha TpeHaxkepe TO-2M, a 3areM nociie npuodpeTeHus
COOTBETCTBYIOIIMX HAaBBIKOB U YMEHHMH OCYHIECTBIIATH MEPEX0J] K KOMIIBIOTEPHOMY
TpEHAXKEDY.

CyTb TpeHMHIa COCTOMT B TOM, YTO OOy4YaeMblil JOKEH BOCIPOU3BECTH
ONPEACICHHYIO  IIOCJIENOBATEIbHOCTh  JEUCTBUW  IIPU  IEPEKIIOYCHUSAX B
ANEKTPUYECKOW YaCTH 3HEProoObEKTa B YCIOBUAX HOPMAaJbHOM pabOThl WM MpH
aBapUilHOW CHUTyallUM Ha CXEMax HJHEProoObEKTOB, MOJOOHBIX TEM, KOTOPbIE OH
o0cITy’)kKUBaeT Ha CBOEM paboueM MecTe.

[Ipu TpeHupoBke oOydaeMbli MOXKET HUMETh [€J0 C HHPpOopMaLMeH,
MPEACTABICHHOM B BHJE DJEKTPUYECKUX CXEM, TrpadUuyecKux H300paKeHHH,
TEKCTOBBIX JTAHHBIX, DJIEMEHTOB MYJIbTUMEIHA.

I'paduueckuit unrepdeiic «Moayca» OpUEHTUPOBAH Ha TO, YTO OCHOBHOM
dopmoii npeacraBiaeHuss UHPopMauu OyJIeT MPEACTABICHUE AIEKTPUUECKUX CXEM.
Tpenaxkep HE MPOU3BOJUT KAKOTO-IMOO TOMOJOTMYECKOr0 aHalM3a CXEM, PacdyeToB
pexuMa. OTBETCTBEHHOCTD 3@ COCTABIICHUS MPABUIIBHOTO aJITOPUTMA NEPEKITIOYEHUN
JISKUT HA cocTaBuTeNe 3anad /22/.

YkazaHus K NPOBEACHUIO 3aHATUN HA TPEHaMxepax

OOyuyeHue Ha TpeHakepe 3aKJII0UaeTCsd B YCBOCHMM OOYYalOUIMMUCS 3apaHee
3arOTOBJICHHBIX NIPOrpaMM JIEHCTBUH (3a/1laHUi), B KOTOPBIX 3aJI0’KE€HA ONTHUMAaJIbHAS
MIOCJIE0BATENBHOCTD ONEPAIMi C KOMMYTAallMOHHBIMM anmnaparaMyd U BTOPUYHBIMHU
YCTPOWCTBAMHM MpPH PELMIEHWH T[OCTABIEHHBbIX 3anad. llockonbky 3amaHus
pa3paboTaHbl C YYETOM OpraHU3alMHU ONEpaTUBHON pabOThl B IHEProcUCTEMAax, TO
Iepe]l HAdyalloM TPEHHMHIa CJHEAYET KPaTKO H3JI0KUTh OCHOBHBIE ITOJIOKEHHS B
00JIaCTH OIEpaTUBHBIX MEPEKIIOYEHUH M J1aTh KOMMEHTApUU K PacCMaTpUBAEMbIM
3aja4am.

Onektpuueckoe obopynoBanue (TpaHcHopMaTopbl, JTUHHU, COOpPHBIC MIUHBI,
KOMMYTAIIMOHHBIC ammaparbl W T.I.) MOXET HAaXOIUThCS B COCTOSHHH pPa0OTHI,
PEMOHTA WM pe3epBa. DTH ONEPATHUBHBIE COCTOSIHUS 3aBUCAT OT IOJIOKEHHS BCEX
T€X KOMMYTAllMOHHBIX alllapaToB, KOTOPBIE NMPEIHA3HAYEHBI I €ro BKIIOYECHUS
IO/l HAIIPSIKEHNE U OTKITFOUECHUS.

[lepeBon 00OpyAOBaHMS U3 OJHOTO ONEPATUBHOTO COCTOSIHUS B ApPyroe
IIPOMCXOJUT B IPOLIECCE BBIOIHEHNS ONEPATUBHBIX NEPEKIOUeHUN. OnepaTnuBHbIE
MEPEKIIFOUEHUST BBIIOJIHSIOTCS TAaKXKE MPHU BCEBO3MOKHBIX HM3MEHEHHMSX PEKHUMOB

paboThl 00OPYAOBAHUSA U MPU JTUKBUIAINK aBApU HA MOJCTAHIUSIX U B CETAX.
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W3MmeHeHreM OINEepaTUBHOIO COCTOSIHUSA OOOpYJOBaHUS Ha MOJCTAaHIUU B
HOPMAJIbHOM peXuMe paboThl PYKOBOJIUT AMCIETYEp, B ONEPATUBHOM YIPABICHHUU
KOTOpPOTO HAaXOJIUTCA 3TO 000pYyJI0BaHUE, & TAKXKE YCTPOWCTBA peleHHON 3alIUThl U
ABTOMAaTHUKU.

M TONBKO B HEOTJIOKHBIX CIIydasX NPU SBHOW OIMACHOCTH IS KU3HU JIOACH
JOMYCKalOTCsl TMEepeKIIoueHrs 0e3 BeloMa JUCIETYEPa, HO C €ro MocieAyHUM
YBEJIOMJIEHHEM, KaK TOJIBKO NPEACTABUTCS Takas BO3MOKHOCTb. AHAJIOTWYHBIE
JNEUCTBUS JOMYCKAIOTCSA U IIPU YIPO3€ COXPAHHOCTH O0OpYAOBaHUs, HApUMEp, IPU
Nokape, CTAXUMHOM O€ACTBUH, €CJIU OTCYTCTBYET CBSA3b C JUCIIETUEPOM.

Ha npakTtuke 3agaHue Ha NEPEKIIOYECHUE IIOCTYNAECT OT AUCIIETYEpa B BUIE
pacnopsbkeHus. B pacropsykeHuM yKasblBaeTCs, KaKue Onepaluud U B KAKOU
IIOCJIEIOBATEIILHOCTH 1OJKHBI BBIITOJHATHCS.

[Ipu ynpaxHeHUsX Ha TpeHakepe 0Oy4arolUHCs TOJKEH B HYKHBI MOMEHT
oOpatuthes 1Mo TenedoHy K aucrnerdepy (ero polib BHIMOJHSAET NMPEnogaBaTelb WK
UHCTPYKTOP), MOJIY4YUTh OT HEro pACHOPSDKCHUST M COOOUIMTh eMy 00 uX
BBIITOJIHEHUU.

Jlo Hauvana mepeKIloYeHUH W B MPOIECCEe MX BBHIMIOJHEHUS HEo0XoIuMa
MIPOBEpPKA PEKUMOB pabOThl MOACTAHIMN U OTAEIBHBIX BUIOB 000PYJOBaHUS C TEM,
YTOOBl HE JOMYCKAaTh BO3HUKHOBEHHUS  YTSKEJICHHBIX PEXKUMOB  PaOOTHI
obopynoBanus (meperpy3oK, OTKJIOHEHUs HampspDKeHus u T.1.). [IpoBepka pexuma
paboThl 000PYIOBaHUS OCYIIECTBIISIETCS HAa)KaTUEM COOTBETCTBYIOLIUMX KHOIOK C
MOJIy4YeHHEM OOpaTHOM CBSI3U CUTHAJIOB HA CBETOBBIX TA0JIO.

BBenenue B 3a7jaHusl TPOBEPOYHBIX IEUCTBUN OOBACHAETCS HEOOXOIUMOCTHIO
BBIPAaOOTKH y OOYy4YarOImIMXCS HaBbIKA KOHTPOJS 3a MPOBEACHUEM ONepaluil ¢
KOMMYTAallMOHHBIMU ~ almnaparaMd MW IIPOBEPKOM OTCYTCTBUS HANPSDKEHUS Ha
TOKOBEIYIIUX YaCTAX MEepe] 3a3€MIICHUEM.

[Ipy HeucrnpaBHOCTSX BO3MOXHBI OTKa3bl B YETKOM paboTe Kak camux
arrnapaTroB, TaKk M YCTPOWCTB YIIpaBi€HUS UMU. 1103TOMY mIpoBepKa BBHINOJHEHUS
KOMaH/I, [IOCbUIAEMbIX Ha BKIIFOYEHHUE U OTKIIFOUYCHUE BBIKIIIOYATEICH U OTACIUTEIICH,
a TaKXe IMPOBEpPKa IMOJOKEHUW PAa3bEIUHUTEICH U 3a3€MISIOLIAX HOXKEU MPU HUX
BKJIFOUEHHSIX U OTKJIFOUEHUSX 00s3aTelbHa.

Jlyumrmu cnoco0aMu MPOBEPOK SBISIOTCS BU3YyalbHbIE OCMOTPBI KOHTAKTHBIX
CHUCTEM aIlllapaToB WM OCMOTPBI HA MECTE€ MX CUTHAJIBHBIX YCTPOHMCTB. IIpu sTOoM
anmapar Kaxaod ¢as3bl JOJDKEH OCMaTpuBaThCid OTIEIbHO, HE3aBHUCUMO OT
(aKTHUEeCKOro TMOJIOKEHUS anmaparoB JBYX JApyrux ¢a3 u OT Haluuus
MEXaHUYECKUX CBI3EU MEXKY HUMU.

B ornmume OoT mpoBEpPOK IOJIOKEHUU almnapaToB Ha MOCTE€ UX YCTaHOBKHU
IIPOBEpPKa II0JIOKEHUM BBIKIIOYATEIIEH MOYKET BBIINOJHATHECSI W 10 I[OKa3aHUAM
U3MepUTeIbHbIX TpubOopoB. Ho Takas mnpoBepka JONYCKaeTCs TOJBKO TpH
BBIIIOJIHCHUH CJIMHUYHBIX OMEpalii ¢ BBIKIIOUYaTeIs MU (0€3 TOoCIeayronmx
onepanuil ¢ pa3beIUHHUTEISIME U OTACITUTEISIMU), HANpPUMEp, MPH BKIFOUCHUH U
OTKJIFOYEHMH BBIKJIIOUATENeH JHMHUI, TpaHCPOpMATOpOB, MOJadye HANpPsHKEHUS Ha
LIMHBI BKJIFOYEHUEM IIIMHOCOCIUHUTEIBHBIX BBIKIIOYATEIEH U T. 1.

IIpoBepka OTCYTCTBUS HaNpPsDKEHHUs Ha TOKOBEAYIIMX 4YacTaX IIepel] HX
3a3EMJICHUEM SBJIIETCS OJHUM M3 OTBETCTBEHEMIIUX JEWUCTBUM, IMO3TOMY B 3aJaHUS
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BKJIFOYEHBI MTPOBEPOYHBIE IEUCTBUS NPHU HAJOKEHUHU 3a3€MJICHUI B COOTBETCTBUU C
TpeOOBaHUSMH MPABUI TEXHUKHA 0€30MaCHOCTH.

Onepaupu ¢ KOMMYTAaUMOHHBIMM amlllapaTaMH, YCTAHOBJIICHHBIMH B OJHOM
anektpuueckor nenu (JIDII, TpanchopmaTop W T.A.), IOJKHBI BBIIOJHITHCS B
[IOCJICIOBATEIIBHOCTH,  ONPEACIAEMOM  Ha3HAa4YCHUEM  JTUX  allaparoB U
0€30MacHOCTbIO ONepalui AJis UL, BBIMOIHSAIOMNUX NEPEKITIOYSHUS.

IlepBoii omepauuerd nOpU OTKIOYEHUHM DIIEKTPUYECKOW LENU, HMEIOLIEH
BBIKJIIOUATENIM, BBINOJHICTCA OIEpalys OTKIKOYEHMs BbIKItodareneu. Ilpu srom
pa3pbIBaeTCs LENb TOKA U CHUMAETCs HAIPSKEHUE C DJIEKTPUYECKOM LIETIU.

Ecmu snextpuyeckas nenb (WIM OTACITbHBIC €€ 3JCMEHTBI) BBIBOAMTCS B
PEMOHT, TO JyIsi 0€30MACHOCTH pabOTAIOIINX AOJKEH CO3/1aBaThCsl BUAMMBINA pa3phiB
OTKJIFOYEHHEM PAa3bEAMHUTENICH CO BCEX CTOPOH, OTKY/1a K MECTY pabOT MOXET ObITh
[IOJAHO HAIPSUKECHUE BKIFOYEHUEM BBIKIIKOYATEIs], OTACIUTENIEN C aBTOMATUYECKUM
BKJIFOYEHHEM U T.JI.

[Ipy BBIBOJIE B PEMOHT CHJIOBBIX TpaHC(HOpPMATOPOB U TpaHC(HOPMATOPOB
HaIpsDKEHUST BUAUMBIN  pas3pblB  JIOJDKEH CO3AAaBaThbCsl TAaKXKE M CO  CTOPOHBI
HanpspkeHuss o 1000 B myrem  OTKIIOYEHUsT pYOWJIIBHUKOB WM CHSTHUSA
MIPEIOXPAHUTEIIEH.

[Ipu BKJIIOYEHUH 3JEKTPUUECKON Lienu B pabOTy onepaluy C BBIKIIOYATEIIMU
JOJIKHBI BBIIIOJTHATBCS B IIOCJIEAHIOI OYepeIb BO BCEX CllyYasX.

IHopsinok nmpoBeaeHusi JIa00OPATOPHBIX U Y4eOHbIX 3AHATHH HA
TPeHaxepax

Kaxnas nabopaTopHas paboTa COAEPKUT TPU MPOrpamMMbl ONEPaTUBHBIX
MEPEKIIFOYCHUN.

Ilo mepBoOi mporpamMme BBINOJHAKOTCA ONEpalMM € KOMMYTalMOHHBIMU
anmapatTaMM M BTOPUYHBIMHM  YCTPOMCTBAaMM  C  LEJIbK0  BBISICHEHHUS
IIOCJICIOBATEIILHOCTH ITUX OIEPaLUAi.

[Io BTOpOIl - BBIMOJHSIOTCS HEOOXOAUMBIE NEPEKIIOYEHHUS U JAEUCTBUS C
Y4ETOM IIPOBEPOUYHBIX OINEPALUH.

Jlns Tperbeld mporpaMMbl B 3aJaHHsI BKJIIOUYEHBI ONEPATUBHBIE INEPETOBOPHI,
MIPOBEPKH PEKUMOB PAOOThl 00OpYyAOBaHUS, AEHUCTBUSA MO MPOBEPKE MOJOKEHUM
KOMMYTALIMOHHBIX aIllIapaToB U JP., COOTBETCTBYIOIIKUE IIPOLECCY NEPEKIIOYECHUN B
TOM BH/JIE, KAK OHU JTOJKHBI BBITIOIHATHCS B PEATIBHBIX YCIOBUSAX.

Ha npakTthke HE MCKIIOYEHAa BO3MOKHOCTH BBINIOJHEHMS NEPEKIIOUEHUN U B
MHOU IOCJIEN0BATEIILHOCTH.

OnHako mpeacTaBlieHHAs B 3aJaHUSAX IOCJIENOBATENIBHOCTh OINEpalluil M
JCUCTBUI SBISICTCS ONTUMAIBHOW (HAWiIydiled C TOYKM 3PEHUS DKOHOMHHU
IBMKEHUN M HamOoJiee COOTBETCTBYIOIIEH TPeOOBaHMUSM THUIIOBBIX MHCTPYKUUH U
[1T3), moaToMy B YIpaKHEHHUAX HA TpeHakepax (M B MOCIEIYIOIICH MPaKTHYCCKOU
JESITeIBHOCTH) CIEAYET MPUICPKUBATHCS ITOM MOCIIE0BATEIIEHOCTH.

Opranuzanus y4eOHOro mpouecca ¢ NpUMEHEHUEM TPEHAXEPOB MOKa3aHa Ha
puc.
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Opranusanus Ja00paTOPHbIX U Y4eOHBIX 3aHATHI

[lopsnok npoBeneHus 1abopaTopHbIX padOT, MPUHIUIIBI TOCTPOCHUS YU€OHBIX
3aHATHM W MX METOJMKAa OPHUEHTHUPOBAaHbl KAaK HA CTYAEHTOB BBICIIMX Y4EOHBIX
3aBe/ICHUM, TaK M Ha CIylIaTeleil KypCcoOB MOBBIIICHHS KBaTU(DUKALUY.

[1pu BeIOMTHEHNMH TA00PATOPHBIX PabOT Ha TpeHaxepax cieayet /20,21/:

BHHUMATEJIbHO O3HAKOMUTHCA € COACPKAHUEM 3a/1aHHsI U UCXOJITHON CXEMOW;

BBIUEPTUTh B OJIHOJIMHEMHOM H300paXeHUM MPUHUUIUAIBHYIO CXEMY
U3y4aeMoro y4yacTka 1enu (mpu 3aHsATHIX Ha MHEMOTPEHAXepe);

SICHO MIPE/ICTABUTh LIeJIb MEPEKITIOUYEHUN U KOHEUHYIO CXEMY;

COCTaBHTh OJIaHK TEPEKIIOYCHUH (BBIACTCS MPEMoAaBaTeIeM), HCIOIb3Ys
TaONMIBl  TOCJIEIOBATENIbHOCTH  MPOBEACHUS  ONepaluid  COOTBETCTBYIOIIEH
nabopaTopHOM paboTHI,

MPOU3BECTU ONEPATUBHBIE MEPEKIIOYEHUS] B COOTBETCTBUU C THEpBOMU
IIPOrPaMMOU MEPEKIIIOYECHUH;

MPOU3BECTU ONEPATHUBHBIE NEPEKIIOYEHUSI B COOTBETCTBHUM CO BTOpPOM
[IPOrPaAMMOU MEPEKIIIOYECHUH;

COBMECTHO C MpEINOJAaBaTENEM BBINOJHUTH ONEPATUBHBIE MEPEKIIOYEHUS I10
TpEThEN POrpaMMe;

B IIpoOlLleCC€ OMNEPATHBHBIX NEPEKIIOYEHUN CleayeT BCIyX Ha3bIBaTh
MPEACTOSLIYIO ONEPALUIO UK AEHCTBUE NIEPE UX BHIMOJIHEHUEM.
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Otyer mno mabopaTopHOil paboTe ITODKEH COAEpXKaTh. IeJib PaboThI;
NPUHIUIHAIBHYIO  CXEMY  3JEKTPUYECKUX COECIUHEHUH B  OJIHOJMHEHHOM
UCIIOJIHEHUH HW3Y4aeMOro Yy4acTKa CeTH; OJJaHK ONEpaTUBHBIX MEPEKIIOUECHUH;
KpaTKHUE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, IPEIJIOKEHHbBIE IPETOJaBaATEIEM.

[lenbto 1a00paTOPHBIX PAOOT SBISIFOTCS - TPEHUPOBKA CTY/ICHTA (CIIyIIaTess) B
COCTaBJICHMH OJIaHKOB (IporpamMMm) MPOU3BOJCTBA TEPCKIIOUCHUH, pPa3BUTHE
COOTBETCTBYIOIIIMX YMEHHUS U HABBIKOB, BBISIBIICHUE THUMNOBBIX (HamOosee
pacIpOCTPAaHEHHBIX) OMIMOOK M OTCTYIUICHUI OT TPeOOBaHMIA TUIMIOBON HMHCTPYKIIUH
M0 MEePeKIIYeHUsIM B 3ekTpoycTtaHoBKax TU 34-70-040-85 u npyrux AMPEeKTUBHBIX
JOKYMEHTOB, OMYCKae€MbIX ONEPATUBHBIM MEPCOHATIOM IPU PELIEHUH 3TOH 3a7auH,
a TaKKe BBIABICHHE 3JEMEHTOB MEpPeOBbIX MPUEMOB B OOJACTH MPOU3BOJICTBA
OTIEPATUBHBIX MMEPEKITIOUCHU.

BrisiBieHHBIE HA 3aHATHSIX OMIMOKHA M HETOYHOCTHU CITYXKaT €TMHCTBEHHOU LIEIH
- HUCIIOJIb30BAaHUIO B KadyecTBE MaTepuana JUisl MOCIAEAYIOIIEro OOCYXIEHUs u
PYKOBOJICTBOM JIJIs TIpEIoaBateis, BeAyIIero JiabopaTopHyto padoTy.

B mensx pa3BUTHS HaBBIKOB aHali3a OMNEPaTUBHBIX MpodiieM pa3doop
pPE3yJIbTATOB BBIMOJIHEHUS] PaOOThl JOJKEH NPOBOAUTHCS B (opme CBOOOIHOM
JUCKYCCUHM, C MpPEAOCTAaBIEHUEM BO3MOXKHOCTH BBICKa3aTb CBOM TOYKHU 3pEHUS
BO3MOXHO OOJIbIIEMY KOJUYECTBY y4yacTByromux. CaMo oOCyXJIeHHe OMYyIIEHHbIX
OLIMOOK JIOJDKHO HOCHUThH OJaroenaTesbHbId XapakTep, HU B KOEM CIIy4aeB HE
ClIeyeT IOIMYCKaTh BBICKA3bIBaHUS, KOMMEHTApUU W OT3BIBBI, MOTYIIUE HAHECTU
o0uny.

VYueOHbIe 3aHITHS 11e7ec000pa3HO MPOBOJIUTH B JIBa dTama:

CaMOCTOSITENIbHOE COCTABIICHHE KaXKJIbIM CTYACHTOM (CiTyliaresieM) OJIaHKOB
NEepeKTYeHUH, 00eCeYnBaIOIUX PEIICHNE 3aIaHHbIX ONIEPATUBHBIX 3a]1ay;

MOCJCYIOIUI KOJUIEKTUBHBIA (IO PYKOBOJCTBOM IPETOAABATENsI) aHAIU3
NPaBUJIBHOCTH TIOJYYEHHBIX PEIICHWH U BBISBICHHE JOMYIIEHHBIX OMIHOOK
(HeTo4HOCTEH), a TAKKE CIIOPHBIX MOMEHTOB C TIOCJICYIONIMM 00CYKICHUEM.

EcTtecTBeHHO, UTO MpH COCTaBIEHUU OJaHKa KaK/bld y4aCTBYIOLIUNA UCXOJIUT
U3 COOCTBEHHOT'O OIBITA, PYKOBOJCTBYSCH MPUBBIYHBIM €MY MOPSIAKOM COCTaBIEHUS
aTOoro JAokymeHra. Kak crencrtBue, B 00IIeM ciay4yae y KaXIOro CTyJAEHTa
(cnymiarens) Oyzaer cBoe perieHue (CBOs peaakiius OJaHKa).

Tak kak cocraBieHHE YYEeOHbIX OJIAHKOB HE MPUBSI3aHO K KOHKPETHOU
KOMITOHOBKE 3JI€KTPOYCTAHOBKH, a TAK)K€, B YACTHOCTH, K MOHTa)KHOMY HCIIOJTHEHUIO
nanenei ynpasieHuss P3A u T.A., TO HEKOTOpBIE omepainuu yuyeOHOro OJiaHka
BBIHY)KJICHHO MOTYT OBITh ONHKCAHBI B 00IIeM BUje (HampuMmep, orepaius BbIBOJIA U3
JIEUCTBUSL yCTPOICTBA 3alIUThl 0€3 yKa3zaHHMs HOMEpa HCIOIb3yeMOH HAaKIaJIKu U
T.IL.).

Bropotii aTamn 3aHsATHsA, CBI3aHHBIN ¢ 00CYKIEHUEM MOTYyYEHHBIX ONEePaTUBHBIX
pELIeHHH, pEKOMEHIyeTCsl MPOBOAUTH B CIIEAYIOLIEM MOPSJIKE:

BBICTYIJIEHUE OJHOIO W3 YYaCTHUKOB CEMHHAapa, 3auUThIBAIOLIEIO CBOMU
BapUaHT PELIEHUS NEPBOI U3 MOCTABJICHHBIX 33/1aY;

BOIPOCHI CITyIIATENeH K BBICTYMAIONIEMY U €r0 OTBETHI Ha 3TH BOIPOCHI (pu
TOM B BOMNPOCaX HE JOJDKHO COJEPKAThCS KPUTHUKHU MPEIOKEHHOTO BapHaHTa
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pElIeHMs; BONPOCHI MpenojaBaTess, €CIM OHU BO3HUKHYT, JOJDKHBI 3a]aBaThCs
MOCJIe OKOHYAHHUSI BOTIPOCOB, MOSBUBIINUXCS Y CIyIIATENICH);

BBICTYILJICHUSI ONIOHEHTOB C KPUTHUKOM MPEI0KEHHOTO BapuUaHTa pPELICHUs
Wi ¢ (QOpPMYJIMPOBKAMHU JPYTUX BAPUAHTOB pEIICHUH (BapHaHTBI PEIICHMUS,
UMEIoIecs Y TMpenojaaBaTelis, JOKHBI BBICKA3bIBATHCS IOCJE TOro, Kak OyayT
BBICKA3aHbI BCE BAPHAHTBI, UMCIOIIUECS Y CIyIIaTeNeH);

0OMEH MHEHMSIMU IO BCEM BBIIBUHYTHIM BapHaHTaM pelIEeHUs EPBOM 3a1auH;

0000111ar0111ee TUCKYCCUIO 3aKII0UEHUE TPETo1aBaTes;

nepexoJi K OOCYXJICHUIO pelieHus crheayromied 3amaud. OOcyxaeHue
MIPOBOJUTCS B TOM K€ MOPSAKE, YTO OMUCAHHOE BBIIIE B NMPUMEHEHHH K NEPBOM
3asaye.

JJist BceX y4acTHHUKOB CEMUHApa, He UCKII0Yas U IpenojaBaress, HeoOX0IuMO
B (OpPMYJIMPOBKAX CBOUX BBICTYIUICHHH B XOJI€ IHUCKYCCHUU COOJIOAATh MPHUHSTHIC
ATUYECKUE HOPMbI, B YaCTHOCTH HE YIIEMJISATH CAMOJIIOOHE OMIOHEHTA.

Cnengyer yBakaTb MHEHHE KaXJOr0 BBICTYNAIOIIET0 W NPUHUMATh BO
BHUMaHHE TO OOCTOSITENBCTBO, YTO CTYIAEHT €ILI€ HE SBISETCA TEXHUUYECKU
IPaMOTHBIM CIHELUUATUCTOM, @ KaXIbld W3 ciymaTelned - KBadu(pUUUPOBAHHBIN
CHEIUAINCT, U €ro MHEHHE B OOJIBIIMHCTBE CJIy4aeB OTPAXKAET MPAKTHUKY TOIO
NPEeANpUsATUs, Ha KOTOPOM OH padoTaer.

Tema 6. ApromMaTM3alMsi ONEPATHBHBLIX MePeKJIKYEHHH  MNPH
JAUCTETYEPCKOM M TEXHOJOTrHYeCKOM ympamiieHuu. (2 4ac.). AJTOPHTMEI
aBTOMAaTU3UPOBAHHOIO  (OPMUPOBAHUS  MOCIEIOBATEIBHOCTH  ONEPATHBHBIX
nepexiroueHui. KommnerorepHas cucrema «CoBeTyuk aucrerdyepa». KomnbroTepHbie
CUCTEMBI YIIPABJICHUS DJIEKTPUUECKON YaCThIO YHEPrOOOBEKTOB.

Cucrema «CoBeTuHnK AUCHETYEPA»

B Jlucneruepckoit cnyx6e u Cuyxbe pexumoB OAO «Mocauepro»
ucrosib3yercst  nporpaMMmHbid  mpoaykt — "Cosetunk — gucnetdepa LTI
sHeprocuctemsl” (Aford) /23/.

JlanHast cucTteMa NpelHa3HauYeHa Jid pEIICHHUS TEXHOJIOTHYECKUX 3ajaad
Cayx0b1  pexumoB  (IIJIC) mocpeacTBoM  aBTOMAaTHYECKOH  BBIPAOOTKH
pEKOMEHJAui 10 HW3MEHEHUIO DJJIEKTPUYECKOHM CeTH IyTeM KOMMYTAllUh €€
DJIEMEHTOB W (WJIM) YPOBHS TEHEpallK, a TAKKE HANpsHKCHUH B y371aX TaKUM
o0pa3oM, 4ToObl B PEKOMEH1YeMOI cXeMe ObLIM YCTpPAaHEHBI NEPETrPy3KU U PEKUM
VIOBJIETBOPsUI ~ TpeOOBaHUSIM  KadyecTBa  OTIYCKAEMOW  3JIEKTPOIHEPrHUHU.
PekoMmeHnnyemasi cxemMa MOXET ObITh MPOBEPEHA HA COOTBETCTBUE DSy KPUTEPUEB,
TaKMX, KakK JOMYCTUMBIM YpOBEHb TOKOB KOPOTKMX 3aMbIKaHWUW, KOJUYECTBO
NpuBSA30K y370B cxembl k cetu 220-500 kB, guamna3oH OTKIOHEHUM HaNpsHKEHHUH
y3J0B OT HOMUHAaNA U T.J. Takke CyIECTBYET U BO3MOKHOCTbh PYYHOTO YIPABICHHUS
MPOLIECCOM BBIPAOOTKU PEIICHUS] € MPOBEPKOM KOPPEKTHOCTU BBIPAOOTAHHOIO
BapuaHTa JCUCTBUU.

[Ipu pabote B pexume quanora «CoBeTUUK AUCIETYEPA» MMO3BOJISET:

MPOBECTH 3aIyCK aBTOMATHYECKOTO MOMCKA BAPUAHTOB MEPEKIIOYCHUN U/UIN
M3MEHEHHUI reHepaly B y3J1aX CUCTEMbI, B PE3YJIbTaTe KOTOPHIX MEpPErpy3ku OyayT
YCTpPaHEHBI,
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MIPOBECTH 3aIyCK aBTOMAaTHYECKOro pacyera Kod(p(GUIMEHTOB TpaHcPopMauuu
B ycrporctBax ¢ PIIH miig ycrpanenus neperpysox;

MIPOBECTH 3aIlyCK aBTOMATUYECKOI0 pacuera MOAyJeHd HanpspDKeHUH B y3imax ¢
(UKCUPOBAaHHBIM MOJYJIEM [JIsl YCTpPaHEHHUs HApyLIEHWM OrpaHUyYeHUH Mo
HaIPSKEHUIO U IO PEAKTUBHOM MOIIHOCTH U I CHATUSA neperpy3ok B JIOIT,

KOMMYTHPOBATh JJIEMEHTBI CXeMbl (JIMHUHM JJICKTpPOIEpeaun, BETBH C
TpaHchopMaTOpaMu, IMUHOCOCTMHUTEIBHBIC BRIKITFOUATEIN);

U3MEHHUTD MapaMeTPbl TCHEPATOPOB (AKTUBHYIO U PEaKTUBHYIO MOIIHOCTB);

U3MEHUTh apaMeTphbl HArPY30K CXEMBbI;

WU3MEHUTH MOJYJIb HAMIPSKEHUS B y3Ji€ ¢ (PUKCUPOBAHHBIM MOJYJIEM,

BBINIOJIHUTH PacyeT YCTAHOBUBILETOCS PEKMMa B CXEME U BBIBECTU PE3YIIbTaThl
pacyera Ha dKpaH;

BBIBECTU Ha 3KpaH Y3JIbl C HAPYIICHUSAMH MO HANPSKEHUIO U HapyUICHUSIMU
MPEeIeSIOB IO PEAKTUBHOW MOITHOCTH F€HEPaTOPOB,;

BBINIOJIHUTH PacyeT TOKOB KOPOTKOTO 3aMbIKaHHs B Y3JIaX CXEMbl, COITIOCTaBUTh
€ro C pa3pbIBHOM CITOCOOHOCTHIO BBIKJIIOUATENIEH U BBIBECTU PE3yJbTaThl pacyeTa Ha
JKpaH;

BBINIOJIHUTh PacyeT MHUHUMAJIBHOTO KOJUYECTBA MPHUBA30K Y3J0B CXEMBbI,
onpejeneHHbIx nois3oBareneM, k ceth 220 kB u 500 kB u BbIBecTH pe3ynbTaThl
pacyera Ha dKpaH;

BBINIOJIHUTH PacyeT NEPETOKOB MOLIHOCTH IO 33JaHHBIM CEYEHUSIM, CO3aBaTh
HOBBIE€ CEUEHUS U PEIAKTUPOBATH CYIIECTBYIOUIUE,;

3allOMHUTHh  MPOU3BOJBHOE YHUCIO AHAIMU3UPYEMBIX CXE€M, C  ULEJbI0
MOCJIEYIONIETO UX aHAJN3A.

[Ipu coorBercTByrOMMX T0paboTkax cucrema " CoBeTuuk /[ucnerdyepa” Moxer
OBITh UCIOJIB30BAHA!

npu 00paboTKe 3asBOK HA BBIBOJ 00OpPY/IOBaHUS B PEMOHT;

JUIsl TIOATOTOBKH CXEM Ha MAaKCUMYM U JUIsl IEPCIIEKTUBHOTO Pa3BUTHS;

IIPYU BEJCHUH ONEPATUBHOMN CXEMBbI CETH;

KaK MHCTPYMEHT /i1 [POTUBOABAPUMHBIX TPEHUPOBOK OINEPATUBHOTO
NepCOHaja B CETEBbIX palloHaX «MOCIHEPro» U Ha 3JIEKTPOCTAHLMSIX U JP.

[IporpamMMHBIi KOMIIJIEKC MOYKHO HAaCTPOUTh Ha KOHKPETHYIO 3HEPrOCHUCTEMY
NPUMEPHO B TEYEHUE MECSLA, B 3aBUCUMOCTH OT €€ CII0KHOCTH.

NoJ00HBIE MPOrpaMMHBIE MNPOAYKTHl OKa3bIBAIOT HECOMHEHHYIO IOMOIIb
OMEpPaTUBHOMY TNEpCOHANy, MPUHUMAIOIIEMY PEIICHHs MO JIMKBUIALMU aBapuu B
sHEprocucteme. I'maBHoOe, 4TOOBI ATO pelIeHue ObLIO MPUHATO AOCTATOYHO OBICTPO,
XOTs JJig ero oOocHOBaHUSI TpeOyeTcs 3HAYMTeNbHbIMH 00BeM pacueToB. Tak, B
3ananun OAO MocsHepro Ha pa3paboTKy HporpaMMHoOro mnpojaykra “CoBeT4HK
Hucnetuepa [AII" ans onpenenenuss Habopa JAEHCTBHM MO MPEIOTBPAICHUIO
pa3BuTusa aBapuu aaBajoch He Oosee 150 cex. Kommiekc “CoBerunk [{ucneruepa
LIT" o6namaeT BO3MOKHOCTBIO TPOBECTH BCE HEOOXOIMMBIC PAacUeThl B TpEOyeMbIe
CPOKH.

«COBETUHMKOM...» MOXKET IOJb30BaThCA ACKYPHBIM AUCHETYEp MpPU aBapuH,
€CJIM MPU 3TOM BO3HHKJA MEPErpy3Ka B HEKOTOPOM 3JEMEHTE IHEPrOCUCTEMBI, WU
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MEPCOHAN CIYKObI PEKUMOB, pACCMAaTPUBAIOLIMHI 3as8BKM HAa BBIBOJ 000PY/I0BaHUS B
PEMOHT.

[Ipn nuKBUaAIMK aBapuy TUCHETYEP MOKET BOCIIOIb30BATHCSA MHCTPYKLUSAMH,
kotopble umerorcs Ha LJAII, wnm Oyaer omnpenensTb AEUCTBHS 1O CBOEMY
WHJVMBUIYaJIbHOMY NOHUMAHHIO PEKMMA, CYLIECTBYIOLIETo B ceTh. M TO u npyroe,
KaK IPAaBUJIO, HE COOTBETCTBYET TOMY COCTOSIHUIO CUCTEMBI, KOTOPOE UMEET MECTO B
JAHHBIA KOHKPETHBII MOMEHT. PEXUMBI M CX€Ma CEeTM MOTYT OTIMYaThCAd OT TeX
PEXKUMOB U CXEM, JJI1 KOTOPBIX BhIpaOaThIBAINCh PEKOMEHJALMU MM Ha KOTOPBIX
OCHOBBIBAJICS. ONBIT. IIpUYMHBI MOTYT OBITH pPA3IMUYHBIMU: YPOBEHb TI'€HEpalUH,
Harpy3KkH, COCTaB F€HEPHUPYIOLIEro 00OpYyI0BaHUsA, OTKIIOYEHHOE 00OpYIOBaHHUE U
T.IL.

B To ke BpeMs KaxIblil U3 MEepPEUUCICHHbIX (DAKTOPOB MOMKET CYHIECTBEHHO
NOBJIMITH Ha BBIOOp MPOTHUBOABApPUIHBIX Bo3xaeicTBuil. Hampumep, cocras
reHepUPYIOIIEro 000pPYIOBaHUSL ONpPENENIeT BO3MOKHOCTH €ro pasrpy3kud Juoo
JOTOJMHUTENIBHOM ~ BBIPAOOTKM ~ AKTHUBHOM  MOIIHOCTM  JJIsi  HU3MEHEHUs
IIOTOKOPACIIPEACIICHUSI B KEJIATENBHOM HamnpaBieHUU. Hu3kuili ypoBEeHb Harpysku
MOKET MPUBECTH K JIEUCTBUIM, OTINYAIOUIUMCS OT JEHUCTBUN, KOTOPbIE HYHO OBLIO
OBl COBEPIIUTH B MOMEHTHI MaKCUMaJIbHOW Harpy3ku. Kpome Toro, cpeau pa3inyHbIX
BAapUAHTOB JIMKBUAALMK aBAPUU MOKET ObITh BHIOpaH HAWIY4YIIUMH C TOUKH 3PEHUS
ONPENIEICHHOT0 KPUTEPUs. HAIE)KHOCTH, MUHUMYMa NOTEPh B CETH, MUHUMAJIBHOTO
HKOHOMMYECKOro yuiep0a u ap.

OuyeBHUIHO, YTO B KaXJOM KOHKPETHOM COCTOSIHMM CHUCTEMBI JIEUCTBUSA IO
JIMKBHJIALIMK aBaPUHU MOTYT OBITh Pa3JIMYHbI AK€ MPU €€ BOSHUKHOBEHUH B OJTHOM U
TOM JK€ DJJEMEHTE CHUCTEMBI H, IOITOMY, JOBEPATHCS OIBITY WIM 3apaHee
YCTaHOBJIEHHBIM PEKOMEHAALMSAM MOKET OKa3aThCsl HEJOCTATOUHBIM.

U emie 01HO OY€Hb BaXKHOE OOCTOATENHCTBO: YEJIOBEK - AUCHETUEp WU JIMIIO,
NPUHUMAIOUIEE pEelIeHUe, - MOTEeHUUAIbHBIM HCTOYHMK OwmMOOoK. Yem MolHee
0o0opyAOBaHUE, KOTOPHIM YEJIOBEK YIPABISIET, TEM JOPOXKE CTOUMOCTH OLIMOKH, U
MO3TOMY BCErjJia BaXHO MMETh U IMOJIb30BAaThCA OBICTPOACHCTBYIOLIEH CUCTEMOM,
CHIOCOOHOM MPOBEPSTH MpeAnojaraeMple JIelcTBUd. Tak, HaOmpuUMep, NMPHU aHaIu3e
aBapuu Ha JuHUM dekTponepenaun 24.04.1996, uz-3a KOTOPO MPOU3OIIEIT TTOJTHBIN
cOpoc 3neKTpuyeckoil U TemnoBoil Harpysku TOLI-16, nporpammusbiil komiuieke CJJ
3a 10 cexyHJ TpemsioxKUI HECKOJIbKO CIOCOOOB JMKBUAAIMU TMOCIEACTBUN aBapuu
IIPU IIOJIHOM COXPaHEHUH JIEKTPUYECKON U TEIJIOBOM HArpy3KH CTAHIUU.

[IpuBeneHHbId  mpuMep  JEMOHCTPUPYET  IIEHY  OIMOOYHOTO  WJIH
HEONTUMAJIBHOTO PELICHUS] MepcoHaia M, IOITOMY 3SKCIPECC-OLEHKa JEHCTBUI
NepcoHana J0DKHA MPOBOAMUTHCS o0s3atenbHo. Cuctema “Coeruuk [lucneryepa
[JIIT" umeeT B cBOEM COCTaBE JOCTATOYHO CPEACTB JUJISl MOJYUYECHHS XapaKTEPUCTUK
Y IIPOBEPKU IIPEJIaraeéMbIX JUCIIETYEPOM JICHCTBUM.

Heckonpko wWHas KapTMHAa MOXET HaOJIOJaThCs y IEepcoHana Mo
pPacCMOTPEHHIO 3asBOK Ha BBIBOJ 0OOOpYyIOBaHMA B PEMOHT. B 3Tom ciydyae HeT
OTpaHWYEHUN N0 BPEMEHHM, HO €CTh, KaK MPAaBUJIO, HECKOJBKO 3asBOK, CBA3aHHBIX C
OTKJIFOYEHHEM Pa3JINYHOr0 000PYAOBAHMUS.

Ecnm paccmaTpuBaTh KaXAyr 3asABKY OTAEIbHO, TO BO3MOYKHA CHTYallMs,

Koraa HU3MCHCHHA B CXEMC, CBA3aHHBIC C BBIITOJIHCHUECM OIIHOP'I 3as1BKH, MOI'yT
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MPOTUBOPEUYUTH BBIMOIHEHUIO Apyroi. Takue 3asiBKM HEOOXOJIHMMO Pa3HOCUTH IO
BpeMeHU. PaccMOTpeHne ke cpa3y HECKOJbKHX 3asiBOK MOKET OKa3aThCsl CIIOMKHBIM,
eciau He HeBO3MOXHBIM. B atoMm ciyuae “Coetunk Jucneruepa IJIII" mo3BosseT
paccMaTpHUBaTh BApUAHTHI C HECKOJIBKUMU 3aBKaMU M TIOJy4aTh COBETHI, B KOTOPBIX
BBINIOJIHAIOTCSL  TpeOyeMble  OrpaHUYEHMs, OTCOPTUPOBAaHHbIE MO  3aJaHHBIM
KputepusM (HaJIe)KHOCTh, SdKOHOMHYHOCTD | TIp.).

Ha ocnoBe opHoro wu3 BapuantoB “CoBerunka aucnerdepa [IJIIT
SHEprocucTemMsl’  paspaboran “IlporpaMMHBIM  KOMIUIEKC JJisi  MPOBEICHUS
TPEHUPOBOK W COPEBHOBAHMI  ONEPaTUBHO—IIUCIIETYEPCKOTO  MEepcoHana
sHeprocucTemsl” . TpeHaxep uisl OonepaTUBHO-IUCIETYEPCKOTO MEPCOHAA MOCTPOEH
JUTsL HOPMaJIbHOM M aBapuiHOM CXeMbl B HEKOTOPOM sHeprocucreMe "TpeHsanepro”, B
KOTOpOM HEOOXOJMMO MPOBEICHHUE ONEPATUBHBIX MEPEKIIOUYEHUN WM BO3HHUKIIA
aBapus 110 3aJaHHOMY clieHapuio (puc. 47,48).

[Ipy wucnonb30BaHMM CUCTEMBI B KayeCcTBE TpEHaxkepa Mporpamma
HACTpauBaETCsl ONpENIeIEHHBIM 00pa3oM, B 3aBHCHUMOCTH OT MOCTaBJIEHHBIX IEpen
TpeHUpYOIUMCcs 3aiad. B pesynbTaTe MOXKET ObITh OrpaHMYEeH IOCTYH K YacTH
ONMpEJEICHHBIX BBIIIE BO3MOXXHOCTEH. OTHU OrpaHMYEHHUs YCTAHABIMBAIOTCA
PYKOBOJIUTEISIMA ~ TPEHUPOBOYHOTO mporecca. HMHbopmanuss o0  BBEIEHHBIX
OrpaHUYEHUSIX PACIOI0KEHA B COOTBETCTBYIOIIMX pa3/iesiax CIpPaBKHU.

B mepuon ¢ 26 mo 28 mas 1999 r. ma IIDBM Mockosckoro Ilentpa
[MoaroroBku Kampor (MLIIK) - ¢ummana OAO «MocaHepro» ObLIO HPOBEICHO
NEPBOE  CHUCTEMHOE COPEBHOBAHHME  OINEPATUBHO-IMUCIETUYEPCKOTO  IEepCcoHaIa
NPEeANpPUATANA  INEKTPUUYECKUX CETe MO ONEepaTUBHBIM MEPEKIIOUECHUSIM H
JUKBHUJIALIUKM Teperpy3ok obOopynoBaHus. IIporpammHoe oOecrneueHue, CO3JaHHOE
HIIL[ “IIpuoputetr”, BbI3BANO OONBIION HHTEPEC YYACTHUKOB COPEBHOBAaHUN H
MpPEACTaBUTENCH APYTMX SHEProCUCTEM, KOTOPHIA BBIPA3WICS B KEIAHUM HMETh
0I00HOr0 poja MPOrpaMMHbIE TPOAYKThI y ce0s Ha MPEANPUITUAX Il TPEHUPOBOK
OINEepaTUBHO-IUCIIETYEPCKOTO MEPCOHAIA.

KomnbroTepHble cucTeMbl YIIPaBJAeHUS 3JIEKTPUYECKOH YaCThI0
JHEProodbHEKTOB

B coBpeMEHHBIX YCIOBHUSIX OKCIUTyaTallid 3HEProCHUCTEM  BO3HHUKIIA
HEOOXOMMOCTh  ABTOMATU3ALMM HMX TEXHOJOTMYECKOIO0 U  JAMCIETYEPCKOro
VIOPABJICHUS 32 CYET pa3paOOTKU U BHEAPEHUS KOMIIBIOTEPHBIX CUCTEM YIPABICHHUS
ANEKTPUYECKOW  YacThl0  SHEProOOBEKTOB, a TaKKe CHUCTEM  KOHTPOJIA.
ABTOMAaTU3UPOBAHHBIC AJIEKTpOCTaHIMK  (MOJACTAHIIMM) CTAHOBATCS Hambojee
BOXXHBIM CYOBEKTOM KakK JJisi TEeHEepaluu JJIEKTPOIHEPruu, TaK U g  ee
pacnpeneNieHus: U UCIIOJIb30BaHUs, B paMKax MPOMBIIIJIEHHbBIX NPEATPUITHH.

OCHOBHOM 1ENbI0 i1 TAaKUX 3aKa3yuMKOB SIBISETCS OecrnpepbIBHOE,
BBICOKOKAQYECTBEHHOE M ONTUMAJbHOE IO CTOMMOCTH 3HeprocHalxkeHue. B cere
aToro Obula pa3paboTaHa KOHLEMIMS HMX aBTOMAaTU3alMM, Oa3upyroumascs Ha
pacnpesneNeHHoO cuctemMe Uil aBTOMATU3UPOBAaHHBIX 3alllMT, YNPABICHUS W
KOHTPOJSL 32  DJIEKTPOCTAHUMSAMHU W TOJACTAHUUAMH, MEpeAalolIUMU U
pacnpenensiomUMI 3JeKTPo3Hepru0. HecoMHeHHbIM HiepoM B JAaHHOW o0iacTu
sBisieTcs: coBMmecTHoe mnpeanpusatue “ABb Peme-UeOokcaper (ABTOMaTH3arius)”
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opranu3oBanHoe B utosie 1994 r. poccuiickumu npeanpustusimu AO “UDA3", AO
“BHUUP” u mexnayHnapoaHoit komnanueit ABB.

Ha cerogpamnunit nesp B PAO «EDC Poccun» n0CTaToOYHO IMIHUPOKO
UCIIOJIb3YIOTCS KOMIIBIOTEPHBIE CUCTEMBI YNPABIECHUS 3IHEProo0bEKTaMH (UPMBI
ABB, Takue kak «Cucrema ynpasienus MicroOSCADA», «Cucrema MOHHUTOPHUHTA
craniur SM S 010», «OTKpbITas cucTeMa ynpaBieHHs s dJekTpoctanimin Advant
O Power», «KommaktHas cuctema ympasienusi Freelance 2000» wu psin apyrux.
Cucrema ympasienuss MIiCroSCADA sensercs uieHom cemeiictBa S.P.I.D.E.R. -
koHuenuu ABB mo cuctemaMm ynpaBi€HHsI SHEPrHEH B JJIEKTPUUYECKUX CETAX M
o0OecreynBaeT MHTErpaluio ¢ cucTeMamMu MHGOpPMAILMK, PEryJIupOBaHMs HArpy3KH,
YIOpaBJICHUS MOACTAHLMAMU U 3aluThl ceTell. Cuctema hopmupyet 0azy s MaJlbIX
M OONBIIMX CHUCTEM, BBIMOJHEHHBIX TOJI KOHKPETHOTO 3aKa3uuka, IS
JUCTAaHIIMOHHOI'O  YNPABJICHUS SHEProoObEKTaMU M 00JIaJaeT MHOKECTBOM
JOCTOUHCTB.

®yuknun cucremsl MicroSCADA.

ABTOMaTH3alMsl BEIECHUS ONEPATUBHOM JUCIIETYEPCKOM JTOKYMEHTAlUU
YCTAaHOBJIIEHHOM  (OpMBbl  3aKJIIOYaeTcsi B  aBTOMATU3MPOBAHHON  MOJATOTOBKE
NPEYCMOTPEHHOTO KOMIUIEKTa YHU(PHUIIMPOBAHHBIX MO (hopMe TOKYMEHTOB (3asIBOK,
OJIAaHKOB MEPEKITIOUYCHUH, pa3pelIeHui, PUKA30B, YBEJIOMIICHUH U T.II.), CBSI3aHHBIX
C OINEpaTUBHBIM OOCIY>KMBAaHMEM U BBINOJHEHHEM pabOT Ha 3JEKTPOYCTAHOBKAaX.
[ToMuMO 3TOrO MpeaycMOTpeHa aBTOMATH3alUsl COCTaBICHHS OTYETOB 00 aBapUHHBIX
M IUIAHOBBIX OTKIIOYEHUSAX B CETH; BEACHHWE CTAaTUCTUKU ITOBPEKICHUU U
OTKJIFOYEHHI 000pyIOBaHMS MO Y4acTKaM, MOJACTAaHLIUAM U pUAepam.

VYrpaBneHue Tomojoruen snekTpuueckoi cetu. 'paduueckoe oTroOpakeHue
CEeTM pEaJM30BaHO B BHJIE€ LIBETHOM ONEPAaTUBHO KOHPUTYpUpYEeMOH U
MaclITabMPyeMOil TOIMOJIOTHYECKON CXEMbl, MPUBA3AHHOM K reorpaduyecKkum
KOOpJIMHATaM, ¢ BO3MOKHOCTBIO MCIOJIb30BaHMs B KauecTBe (poHA reorpaduueckoit
KapTbl MECTHOCTH, C TIPOCTBIM MEXaHM3MOM HaBHrallMM IO CeTH |
naHopaMmupoBaHueM. ['paduueckuil Mmosb30BaTeNbCKUN HHTEpdEiic opraHu3oBaH ¢
HUCIIOJb30BAHUEM TOMOJOTHYSCKONM M OJHOJMHEMHOM CXEM CETH, OJJHOJIMHEHHBIX
JyarpamMM MOJCTAHIMM JUIsl yOpaBJIeHUs JAHHBIMU M JUIsI KOHTPOJISL 3a COCTOSIHUEM
CeTM M €€ 2JeMEHTOB. [Ipm 3TOM NpeayCMOTPEHO AWHAMHYECKOE OKpaIIMBAHME
JJUHUN TOIOJOTMYECKOM CXE€MBbl M IIMH OJHOJMHEMHBIX CXEM MOJACTAaHIUU 10
3aJIaHHBIM TPaBWJIaM B PEXKUMAxX pEaJbHOIO BPEMEHM U HUMHUTALMOHHOTO
MOJEIUPOBAHUSA C YUYETOM COCTOSIHMSI ~ KOMMYTUPYIOLIMX aIlllapaToB W 3HAYECHUI
IapaMeTpoB PEXKUMA JUISl YIPOLIEHUS BU3YAJIBHOIO KOHTPOJIS 32 CETHIO.

KonTpone 3a cocTosHMEM  OOBEKTOB  ympaBlieHUs, (OPMHUPOBAHUE
MPEeayNpeXIaloIUX U aBapUITHBIX CUTHAIOB U COOOLIEHUH, yIIPaBIeHHE COOBITUIMU
Y aBAPUMHBIMHU CUTHAJIAMM.

BrIlonHEHNE CETEBBIX PACYETOB B ONEPATUBHOM DPEXUME, BKIIOYAs PacyeT
TOKOPaCIpeAEIeHUs, HANPsOKEHUW, NOTEPh MOLIHOCTH W NAJCHHS HaINpsKEHUS,
TOKOB KOpoTkoro 3ambikanus (K3), u oToOpaxeHne ux pe3yiabTaToB HA Pa3IMYHBIX
rpaduyeckux oopasax cetu. Jlokanusamnus yctoiuuBbix noBpexacHuii (K3) B cetw,
onpejeneHre BeposATHBIX MecT K3 u oToOpakeHHe WX Ha CXeMe CEeTHM Ha OCHOBE

I/I3MepeHI/Iﬁ M PAaCUYCTHBIX JJaHHBIX.
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IInaHupoBaHWe MW TECTUPOBAHUE IMEPEKIIOYECHUW B CETU B aBapUUHBIX
CUTyallUsIX U B HOPMAJbHOM pEXKHUME C  MPOBEPKOW YPOBHS HANpPSHKEHHH,
OTpaHUYEHUI 3JIEMEHTOB CETH IO HAarpeBy M padOThl 3alIUT, UCHOJb3YysS PEKUM
MojenupoBaHus.  M3onmduus  30HBI  MOBPEXIEHHUS  IMyTEM  ONEPATUBHOIO
IUTAHUPOBAHUS TOCJIEI0BATEIBHOCTH TEPEKIIOUEHU Ha OCHOBE HCIOJIb30BaHUSA
JAHHBIX CETH M 3BPUCTHYECKHX MOJENEH MJIaHUPOBaHUS. YTPAaBJICHHE ONEPATUBHO-
Beie3iHbIMU Opuranamu (OBB) ¢ oTciiexxnBaHreM UX MECTOHAXOXKICHHS IO CXEME
CeTH. YTpaBjieHHEe KOMMYTAallMOHHBIMM anmnapataMd U BO3MOKHOCThH YTpaBIEHUS
NepeKIoyaTeNIsMi U TpaHcopMaTopaMH, HE3aBUCUMO OT  HMCIHOJb3yeMOIo
YCTPOWCTBA YIIPABJICHUS TYEUKOU.

B03MOXHOCTh MOAKIIOYEHUS! PA3JIUYHBIX JOMOJHUTEIBHBIX JUCHETYEPCKUX
CPEICTB OTOOpaXEHMsI: MO3aWYHBIX IIUTOB, MaHENEeW HMHIMKAIMH, MPOEKIUOHHBIX
CUCTEM U T.[I.

Hcnonws3zyemas B cucreme «basza mannbix nporecca» (B/II) - ato “OwicTpas”
0a3a JaHHBIX PEAIbHOIO BPEMEHH, COAeprKalias OOBEKThl Ipolecca, MaciTadbl U
OOBEKThl TPOU3BOJIIBHOrO THMa. CBA3b CHUCTEMBI C MPOLECCOM MPOXOAUT YEpe3
oOBekThl mporecca. [loBeneHue Kaxaoro oOBEKTa MOXET ObITh 3a7aHO
nosib3oBatesieM. bonpmuHcTBO (pyHkimit BJII Gasupyercs Ha oObeKTax mpoiiecca.
OOBekThl Tporiecca - 3TO 00pa3bl JaHHBIX OT (PU3MUYECKUX YCTPOUCTB Tpoliecca,
TaKMX KaK BBIKJIIOYATEIM, PAa3bEeIMHUTENH, KIIOUYH, pelie, ONpeeuTeNd, JaTUuKH,
KOHTPOJICpBl W T.I. YCTpoicTBa mnoakmouatorcs kK cucreme MicroSCADA
nocpeAcTBOM yaaneHHbIx TepMuHaioB (RTU), pene 3amuThl ¥ TEpMHUHAJIOB
YIPABJIEHUS, POrPAMMHUPYEMBIX JIOTUYECKUX KOHTPOJIJIEPOB U T.J., KOTOPHIE 3/1€ChH
MMEHYIOTCSl KaK yCTpoWcTBa mpolecca ¢ o0muM umeHeM. CHUCOK COOBITHI
MPEACTaBIAECT COOBITHS Mpolecca B mopsaake BpeMeHu. Kaxmoe coObiTHe OOBIUHO
MPEICTABIEHO CTPOKOM TEKCTa COOBITUS, OMUCHIBAIONIEH COOBITHE B MPOIIECCE.

Cnucok OJOKMPOBOK - cymMMapHass uH(}oOpMmanusi MO TEKylled CUTyaluu
OJIOKHUPOBKH, KOTOpas MOABEpraercs KOHTPot0. Kaxaplii ONOKMpYIOMIMI CUTHAI
MPENCTABISECTCA 3apaHee OIPEIEJIEHHONM TEKCTOBOM CTPOKOM. B pomonHenue k
TEKCTy CHrHaja, WHIULUpyeTcs craTyc OnokupoBku. Ilpouenypa O510KupoOBKH
0OBEKTa BBIMIOJIHSETCS MyTeM BBIOOpa €e M3 M300pa)KeHus WM MyTeM 3ampoca u3
0a3bl JaHHBIX Ipoliecca M MOCIEI0BATENIbHOW AKTUBHU3ALUMU BBIOPAHHOIO YCIOBUS
OJlokupoBKU. Takke BO3MOXKHAa TMpoUeAypa aBTOMATUYECKON OJIOKHUPOBKH.
Hanpumep, xorma craHuusi NepeBOJUTCSA B JIOKAJIbHOE MOJOKEHHE, BCE OOBEKTHI,
MOJKJIIOYEHHbBIE K CTAHLIUU, MOT'YT OBITh aBTOMAaTUYECKH 3a0JIOKUPOBAHBI.

VYhopaBnenue mnepekaroyaTeasiMd M TpaHc(opMmaTopaMud HE3aBHUCHMO OT
MCMOJIB3YEMOIO  yCTPOMCTBA ymOpaBlieHUs sueiikoil. (CrenoBaTenbHO, CHUCTEMaA
MOJICPKUBAET HE TOJBKO yCcTpoiicTBa 3amuthl U yrpasienus REC 216, REC 316 u
REC 316*4, no u perynaropsl HampsibkeHus MK30E w TCS1.10. Jlmanor s
VIOPABJICHUS SYEUKOW BBIOMpPAETCS MpPU HAXATUM HA COOTBETCTBYIOLIUMN CHUMBOJI
SIYEUKU.

VYrpaBineHre KOMMYTaIIMOHHBIM 000pYyI0BaHUEM C pabouero Mecra orneparopa
OCYIIECTBIISIETCSl 4epe3 AUAJIOrOBblE OKHA YIPaBICHUS BBIKIIOUATENSAMU. OTO
JMAJIOrOBOE€ OKHO BBIAAETCS Ha HKpaH aBTOMATUYECKU MPHU BHIOOpE AJIeMEeHTa s

yrnpasieHus. BbI30B OKHa 3alllUIIAaeTCs] YPOBHEM JIOCTYIA C HETbI0 TPEAOTBPAIICHUS
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HECAaHKIIMOHUPOBAHHOTO yrpaBieHus. OKHO YNpaBiI€HUS CBA3BIBACTCS TAaKKE C
uepapxuei ynpaBjieHUs TaK, YTO KOMaHJa YIPABICHUS 3TUM K€ 00BEKTOM HE MOXKET
OBITh MOJAHA C JBYX Pa3jIMYHbIX pabOyuMx MecT B 0JHO Bpems. Kpome Toro, okHo
YOpaBJIEHUS COJEPKUT, MTOMUMO Kiro4ded ‘'OTKIIOYUTH BBIKIIOYATENh , BKIIOYUTH
BBIKJIIOYATENb U ‘BBINOMHUTE', APYryl0 Ba)KHYIO JOMOJHUTENbHYIO HH(OpMaLHIO,
HEOOXOIUMYIO JUIsl ONEpallMK yNpaBieHus. ITo UH(OpMAIUs O COCTOSIHUU CaMOro
BeIKItOUatesast  (ympaBieHHME — BBIKIIIOYATENEM  3a0JIOKHMPOBAaHO,  CUMYJISIIHS,
HEOIPE/ICIIEHHOE COCTOSIHHUE) U KaK yCTaHOBIICHA Hepapxusl yrpasiieHus (MeCTHOE, B
caMoOil cucTeme ympaBlieHHs, WIA JUCTAaHUMOHHO Ha BEPXHEM YpPOBHE B IIEHTpE
yIIPaBJICHUS CETHIO).

Tpenapl MOTyT OBITH MPEACTABIEHBI B rpa)UuECKOM PEXXUME WM B TAOIMYHOM
pexXuMe. DTU PEXHUMBI UCIIONB3YIOT OJHU M T€ )K€ JIaHHbIE, HO, C IPYroil CTOPOHBI,
OHM MOTYT MCHOJb30BaThCs He3aBUCUMO. ['paduueckuii Bug Tpenaa cogepxxur a0 10
KpuBbIX. OHH NpeacTaBisItOTCS B JIeKapTOBOM CHCTEME KOOPJIHWHAT, COCTOSAILIEH M3
ropu3oHTaIbHOW ocu BpeMmeHH (och X) M BEpTHUKaIbHOW ocH 3Ha4YeHHi (och Y).
Bo3MOXE€H CKpOJUIMHI KPUBBIX B 0O0OMX HampaBiieHHsX, X U Y, U H3MEHEHHE
napamMeTpoB 00OMX OCEH, Tak K€ Kak M INapamMeTpbl MaclITaOMpOBaHUS KPHUBBIX
TpeHaa. Bce kpuBbie MOTYT OBITH BPEMEHHO CTEPTHI C IKpaHa.

Ocuumnorpad npegHa3HayeH JUisl UCIOJb30BaHUS IPHU MPOBEPKE MPaBUILHON
paboThl ycTpoiicTB P3A u BbIKIIOUaTENiel M MpU aHadW3e MpoOJeM 3allUThl B
anekTpuueckux  cersx. Ocmwmwiorpad  dopmupyer  (GopMbl  KPUBBIX A
Ha0JII01aeMbIX O0OBEKTOB KaK B CIydyae HOPMAJIbHBIX YCIOBUN OOCTYKUBaHUS, TaK U
npu cpabateiBaHuu ycTpodMcTB P3A. Takum 00pa3oM, YCTaBKM pejie MOTYT
0a3upoBaThCs Ha 3aMKMCaHHON UH(OPMAIIIH.

3. JlabopaTopHble 3aHATHSI, UX COepPKaHue U 00beM B Yacax

3.1. MeToau4yecKue peKOMEHIaMU N0 NPOBeAeHUIO JIA00PATOPHBIX

3aAHATHH

Ha naoopamopuvix 3anamuax CTYIEHTHl Y4YaTcs OTIaBaThb ONEPATUBHYIO
KOMaHJy Ha MPOU3BOJCTBO ONEPATHUBHBIX TMEPEKIIOUCHHM; COCTaBISATh OJAHKH,
MPOrpaMMBbl U KapThl MEPEKIOYEHNUMN; TPOBOJAUTH NTPOTUBOABAPUNHBIE TPEHUPOBKH;
paboTaTh Ha MHEMOTpPEHa)XXepax C MOCIEAYIOIMINM 3aKPEIUIEHUEM MOJYyYEeHHbBIX
HABBIKOB Ha KOMITBIOTEPHBIX TPEHAXKEPAX.

OOyuyeHue Ha TpeHaXKepe 3aKII0YaeTCs B YCBOCHUU OOYYAIOIIMMUCS 3apaHee
3arOTOBJICHHBIX NIPOrpaMM JICHCTBUH (3a/1aHUi), B KOTOPBIX 3aJI0’KE€HA ONTHUMAaJIbHAS
MOCJIEAOBATENBHOCTD ONEpAlMi ¢ KOMMYTAalMOHHBIMU anIiapaTtaMyu U BTOPUYHBIMU
YCTPOWCTBAaMHM TIPU  PELIEHUHM T[IOCTaBJEHHBIX 3aaay. [lockonbKy 3amaHus
pa3paboTaHbl C YYETOM OpraHU3alMU ONEpaTUBHON pabOThl B IHEProcUCTEMAax, TO
Iepes HadajioM TPEHUHTAa CIHEAYET KpPaTKO W3JIOKUTh OCHOBHBIE IIOJIOKEHHS B
00JlacTU OMEpaTUBHBIX MEPEKITIOUEHUN M JaTh KOMMEHTapUU K paccMaTpPUBaeMbIM
3a7a4yaM.
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Onektpuueckoe obopyaoBanue (TpaHchOpMATOPbI, JHHUU, COOPHBIC IIMHBI,
KOMMYTAIIMOHHBIC ammaparbl W T.I.) MOXET HAaXOIUThCS B COCTOSHHH pPalOTHI,
PEMOHTA WM pe3epBa. DTH ONEPATHUBHBIE COCTOSIHUS 3aBUCAT OT IOJIOKEHHS BCEX
T€X KOMMYTAllMOHHBIX alllapaToB, KOTOPBIE NMPEIHA3HAYEHBI I €ro BKIIOUYECHUS
IO/l HAIIPSIKEHNE U OTKITFOUECHUS.

[lepeBon 00OpymOBaHMS U3 OJHOIO ONEPATUBHOIO COCTOSIHUS B JPyroe
IIPOMCXOJUT B IPOLIECCE BBIOIHEHUS ONEPATUBHBIX NEPEKIIOUeHUN. OnepaTnuBHbIE
MIEPEKIIFOUEHUST BBIIOJIHIIOTCS TAaKXKE MPH BCEBO3MOKHBIX HM3MEHEHMSX PEKMMOB
paboThl 000pPYIOBAHMS U NP JIUKBUJIALIMK aBapUi HA MOJICTAHLIUSIX U B CETAX.

H3MeHeHreM OIEepaTUBHOTO COCTOSIHUS OOOpYJOBaHUS Ha TMOJCTAHUUU B
HOPMAJIbHOM peXuMe paboThl PYKOBOJIUT AMCIETYEp, B ONEPATUBHOM YIPABICHHUH
KOTOpPOTO HAaXOJIUTCA 3TO 000pYyJIOBaHUE, & TAKXKE YCTPOWCTBA peleHHON 3alIUThl U
ABTOMATHKHU.

N TOJIBKO B HEOTJIOKHBIX CJIYy4asX IIPU SBHOM OIIACHOCTHU IS JKU3HU JIIOACH
JOMYCKaIOTCsl TMEpeKIoueHrs 0e3 BeloMa JUCIETYEPA, HO C €ro MOCieAyIUM
YBEIIOMJIEHHEM, KaK TOJIBKO NPEACTABUTCS TakKas BO3MOKHOCTb. AHAJIOTWYHBIE
JEUCTBUS JOMYCKAIOTCSA U MIPHU YIPO3€ COXPAHHOCTH O0OpYAOBaHUs, HAPUMEp, IIPH
Mokape, CTAXUMHOM O€ACTBUH, €CJIU OTCYTCTBYET CBSA3b C JUCIETUEPOM.

Ha npakTuke 3amaHue Ha NMEPEKIIOYEHHE TOCTYIMAET OT AMCIETYEPA B BUAE
pacriopsbkeHus. B pacnopsokeHMM yKa3bIBaeTCs, KakMe OIlepaldud W B KAaKOU
MIOCJIE0BATENBHOCTH JOJIKHBI BBIIOJHATHCS.

[Ipu ynpaxHEeHUsX Ha TpeHa)kepe OO0ydaroUIUiics AOHKEH B HY>KHBIH MOMEHT
oOpatuthbes 1Mo TenedoHy K aucrnerdepy (€ro polib BHIMOJIHSAET NPEnogaBaTellb WK
UHCTPYKTOp), MOJIYYUTh OT HEro0 pACHOPSDKCHUST H COOOUIMTh eMy 00 uX
BBIITOJIHEHUU.

Jlo Hayajia TEpPEeKIIOUYCHUN U B MPOILECCE UX BBINOJHEHUS Heo0Xoauma
MIPOBEpPKA PEKUMOB pabOThl MOACTAHIMN U OTAEIBHBIX BUIOB 000PYJOBaHUS C TEM,
yTOOBl HE JOMYCKAaTh BO3HUKHOBEHHUS  YTSOKEJICHHBIX PEXKUMOB  PaOOTHI
obopynoBanusi (meperpy3oK, OTKJIOHEHUs HampspDKeHus U T.1.). [IpoBepka pexuma
paboThl 000PYIOBaHUS OCYIIECTBIISIETCS HAa)KaTUEM COOTBETCTBYIOLIUX KHOIOK C
MOJIy4YeHHEM OOpaTHOM CBSI3U CUTHAJIOB HA CBETOBBIX TA0JIO.

BBenenue B 3aaHUsl TPOBEPOUHBIX JIEUCTBUIM OOBICHAETCS HEOOXOAUMOCTHIO
BBIpAa0OTKH y OOYy4YarOImIMXCSd HaBbIKA KOHTPOJS 3a MPOBEACHUEM ONepaluuil ¢
KOMMYTAIIMOHHBIMU ~ amlnapaTaMd W IPOBEPKOM OTCYTCTBUS HAIIPSDKEHUS Ha
TOKOBEAYLIMX YACTAX MEPE] 3a3EMICHUEM.

[Ipy HeucnmpaBHOCTSX BO3MOXHBI OTKa3bl B YETKOW paboTe Kak caMux
amnmapaToB, TaK M YCTPOWCTB ympaBieHUs UMHU. 1103TOMy mpoBepka BBIOJHEHHUS
KOMAaHJ1, IOCBIJIAEMBIX HA BKJIIOUCHHME U OTKIIFOUCHHUE BBIKJIFOYATENEH U OTACIUTENEH,
a TaKXe IMPOBEpPKa IMOJOKEHUNW PAa3bEAUHUTEICH U 3a3€MIISIOIAX HOXKEU MPU HUX
BKJIIOYEHUAX U OTKIIIOUEHUSAX 00513aTe/IbHA.

Jlyumnmu cioco6amMu MpOBEPOK SIBISIIOTCA BU3YalIbHBIE OCMOTPbI KOHTAKTHBIX
CUCTEM anmnapaToB WJIA OCMOTPbl HA MECTE€ MX CUTHAJIBHBIX yCTpPOWCTB. IIpm 3TOM
anmapar Kaxaod ¢as3bl JOJDKEH OCMaTpuBaThbCid OTIEIbHO, HE3aBHUCHUMO OT
(aKTUYEeCKOro TMOJIOKEHUS anmaparoB JBYX JApyrux ¢a3 © OT Haluuus
MEXaHUUYECKUX CBA3EH MEKY HUMH.
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B ornnume oT NpOBEPOK NOJIOKEHUN anmapaToB Ha MOCTE€ UX YCTaHOBKH
IIPOBEpPKa IIOJIOKEHUM BBIKIIOYATEIICH MOYKET BBIINOJHATHECSI W 10 I[OKa3aHUAM
U3MEPUTETbHBIX TPUOOPOB.

Ho Takas npoBepka JOONYCKAETCS TOJIBKO IPU BBIITOJIHEHUN E€IWHUYHBIX
ornepanuii ¢ BeIKItoYareasiMu (0€3 MOCIeAYIONIMX ONEpanuil ¢ Pa3beJUHUTEIISIMA U
OTACTUTEIISIMK), HAPUMEP, P BKIIOYCHUN U OTKIIFOUCHUH BBIKITFOUATEINICH JTMHHUIA,
TpaHc(OpPMATOPOB, rnojave HaIPSIKEHUS Ha LIMHBI BKJIFOYEHHUEM
HIMHOCOEAMHUTENBHBIX BBIKIIOUATEIEH U T. 1.

IIpoBepka OTCYTCTBUS HAIpSIKEHMS HAa TOKOBEAYLIMX 4YaCTAX NEPEd HUX
3a3€MJICHUEM SIBJISICTCS. OAHUM U3 OTBETCTBEHEHIIMX NEUCTBUM, IOITOMY B 3aJaHUs
BKJIIOUYEHBI IPOBEPOYHBIE IEUCTBUA IPU HAIOKEHUHU 3a3€MJICHUN B COOTBETCTBHUU C
TpeOOBaHUSIMU MPABUII TEXHUKHU 0€30MaCHOCTH.

Onepaupu ¢ KOMMYTAaUMOHHBIMM aniiapaTaMM, YCTAHOBJICHHBIMHM B OJHOM
anektpuueckord nenu (JIDII, TpanchopmaTop W T.A.), IOJKHBI BBITIOJHITHCS B
[IOCJICIOBATEIIBHOCTH,  ONPEACIAEMOM  Ha3HA4YCHUEM  JTUX  allaparoB U
0€30MacHOCTbIO ONepaluil 1J1sl JIML, BBIIOJHSAIOMIMX MEPEKITIOUECHHUS.

IlepBoii omepanuerd 0TpU OTKIKOUYEHUHM DIJIEKTPUYECKOM LENH, HMEIOLIEH
BBIKJIIOUATEINIM, BBINOJHIETCA OIEpalys OTKIIOYEHMs BbIKIrodareneu. Ilpu srom
pa3pbIBaeTCs LENb TOKA U CHUMAETCs HAIPSKEHUE C DJIEKTPUYECKOM LICTIU.

Ecmu snextpuveckas nenb (WM OTACIBHBIC €€ DJJIEMEHTHI) BBIBOJIUTCS B
PEMOHT, TO JyIsi 0€30MACHOCTH pabOTAIOIINX AOJKEH CO3/1aBaThCsl BUAMMBINA pa3phiB
OTKJIFOYEHHEM Pa3bEAUHUTENICH CO BCEX CTOPOH, OTKY/1a K MECTY pabOT MOXET ObITh
[IOJAHO HAIPSUKECHUE BKIFOYEHUEM BBIKIIKOYATEIs], OTACIUTENIEN C aBTOMAaTUYECKUM
BKJIFOYEHUEM U T.JI.

[Ipy BbIBOJE B PEMOHT CHJIOBBIX TpaHC(OpPMATOPOB U TpaHCHOPMATOPOB
HalpsDKEHUsT BUIUMBIM  pa3pblB  JOJDKEH CO3/1aBaTbCi TaKXKe U CO CTOPOHBI
HanpspkeHuss o 1000 B nmyrem  OTKIIOYEHUsT pYOWJIIBHUKOB WM CHSTHUSA
MIPEIOXPAHUTEIIEH.

[Ipu BKIIIOYEHHUH DJIEKTPUUYECKON IIenu B pabOTy OMepalyy ¢ BBIKIIOYATEIIMU
JOJDKHBI BBIIIOIHATHCS B ITOCJIEIHIOI 0YEPEb BO BCEX CIIydasiX.

N3meputenbHble NpUOOPHl UMUTUPYIOTCS HA MYJIbTaX TPEHAXKepa MpHU MOMOLIU
CUTHAJIBHBIX Ta0JI0 M KHOIMOK, NPH HaXXaTUU KOTOPBIX Ha Ta0JO MOABISIOTCA
3HAYCHUS U3MEPSEMOI BETMYMHBI (TOKA, HAPSHKCHHUS).

Ha Tabno Qukcupyrommx wu3mepurenbHbix mnpubopo OUII  Taxxke
BBICBEUMBAIOTCS 3HAU€HHUs, 3apUKCUpPOBAHHOM NpPUOOPOM B MOMEHT aBapHu
BEJINYMHBI.

Knonka y Tta6no ®UII cayxut ajis BO3BpalleHUss mpubopa B HUCXOIHOE
noJiokeHue (MoJyIoKeHHe "TOTOBHOCTH K ICUCTBHIO").

JlencTBue yCTPOWMCTB PEIEUHOW 3allUThl M aBTOMATUKA HMHUTUPYETCS Ha
MyJbTE TPeHaXXepa MPH MOMOIIM CHeHAIbHBIX Ta0JI0.

Ha nynere Tpenaxepa uMeroTcs Taljo, YKa3bIBAIOIIME KOHKPETHBIE
ycrporicTBa P3A (Ha IeHCTBYIONIMX MOACTAHIIUAX MOJ00HBIE TA0IO0 pa3MEeNIarTCs Ha
MaHEeJSX IIUTOB YIIPABJICHUN).
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3.2. IlepeyeHb TeM J1a00PATOPHBIX 3AHATHIA

Ha kaxnoe nabopaTopHoe 3aHATHE OTBOJAUTCA MO 2 Yyaca W OJMH 4Yac Ha
MpoBe/ieHne HHCTpYKTaxa 1o Th u npaBunaM paboThl Ha TPEHAKEPAX.
Bceero 15 gacos.

Tematuka nmabopatopHbix 3ansaTuii (15 yacos)

Kon-Bo
Ne HaunmenoBanue tem
4acoB
1 2 3
9 [IpoBenenne nncrpykraxa no Th u npaBunam padboThl Ha 1
TpEHAXKepax
10. Pabota onepaTrBHO-MHPOPMALIMOHHOTO KOMILJIEKCA 5
«TenemexaHuKa U CBA3b B PACIPEICIUTENbHBIX CETIX»
CocraBieHue 0J1aHKOB MEPEKIIOUEHHM
BBIBOJT B peMOHT Bhikitouatenss KJIDIT 10kB;
11, | BPIBOM B PEMOHT OJIHOM U3 CIIapeHHBIX KaOeIbHBIX JIMHUM; 5
BbIBOJI B peMoHT IICB;
BBIBOJI B PEMOHT OJIHOTO U3 TpaHC(HOPMATOPOB Ha MOJCTAHIUH,
BBIBOJI CUCTEMBI IIMH U3 pPa0OThI B PEMOHT,

1 2 3
[IepEeBOJI IIPUCOECIUHEHHUMN ¢ OHOM CUCTEMBI IIMH Ha APYIYIO IIpU
orcyrctuu LIICB,;

BbIBOJ] B peMOHT JuHuu 110 kB;
BBOJI B paboTy TpexoOMOTOYHOTO TpaHchopmaTopa MoOCIe
pPEMOHTA.
BBIBOJI B PEMOHT BBIKJIIOYATEJNSI C COXPaHEHHEM JIMHUU B padoTe.
BBIBOJI B PEMOHT IIMHHOrO paszbenuunurens B PY c¢ nByms
CUCTEMaMU LIUH.
BBIBOJI B PEMOHT BBIKJIIOYATENsd JWMHUM O€3 TnepepbiBa B
ANEKTPOCHA0KEHUHU IPU HAJTMYUU 00XOJJHOM CUCTEMBI LIUH U JIP.
12. Otnada onepaTuBHON KOMAaH/bI 2
13, JlercTBusA nepcoHana npyu aBTOMaTUHYECKOM OTKIIFOUYECHUHN >
000pyTI0BaHUS
14, [lepexntouenus B pacupenenurenbubix ceTax 10 kB B 5
IIOCJI€aBapUMHBIX pexxknmax — tpeHaxep TPOC
15. [lepexntouenus B cersax 35-220 kB - tpenaxep TO-2M 2
16. IlepexiiroueHUsl HA KOMIIBIOTEPHOM TpeHaxepe «Moayc» 2
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3.3. MeToau4yecKue yKkazaHus MO MPOBeIeHUIO J1a00PATOPHBIX 3aHATHI

Kaxnas nabopatopHass paboTa COAEPXKHUT TPU MNPOrPaMMbl ONEPATUBHBIX
nepexiaoueHud. Ilo  mepBoll  mporpaMme  BBINOJHAIOTCA — ONEpalMu €
KOMMYTALIMOHHBIMHU allllapaTaMyd U BTOPUYHBIMUA YCTPOUCTBAMU C LEJIbIO BBISICHEHUS
MOCJIEIOBATENBHOCTH 3TUX onepauuil. IIo BTOpoil - BBIMONHIIOTCS HEOOXOAUMBIE
MIEPEKIIOUYECHU U JEUCTBUA C YYE€TOM IIPOBEPOYHBIX OINEpaluid, sl TPETbEU
IIPOrpaMMBbl B 3aaHUsl BKJIIOYEHBI ONEPATUBHBIC IEPETOBOPHI, NPOBEPKU PEKUMOB
paboTel 00OpyHOBaHUs, JEUCTBUS MO NPOBEPKE MOJOXKEHUH KOMMYTAIIMOHHBIX
anmnapaToB U Jp., COOTBETCTBYIOIIUE IIPOLIECCY NEPEKIOYEHUN B TOM BUJE, KaK OHU
JOJKHBI BBIIIOJIHATBCS B PEATIbHBIX YCIOBUSX.

Ha npaktvke He MCKIIFOYEHA BO3MOKHOCTBH BBIIIOJHEHUS IEPEKIIOYEHUN U B
VHOU [IOCJIEI0BATEIBHOCTH. OnHako IIpECTABICHHAS B 3a7aHUSX
MOCJICI0BATEIbHOCTD ONEpaIiil U JCHCTBHIA SBIIICTCA ONTUMAIbHON (HaWIydIIeH ¢
TOYKHU 3pEHHUS SKOHOMHUHU JIBHXKEHMM M HamboJiee COOTBETCTBYIOLIEH TpeOOBaHUIM
TUMOBBIX WHCTPYKImi u [ITD), mosToMy B ympakHEHUSX Ha TpeHaxepax (M B
NOCJICIYIONMEH TMPaKTHYECKOW JCSITEIbHOCTH) CIEAYET MPHUICPKUBATBCS ITOU
[IOCJIEI0BATEIIBHOCTH.

Opranuzanus y4eOHOro mpouecca ¢ NpUMEHEHUEM TPEHAXEPOB MOKa3aHa Ha
puc.

Opranuszanus Ja00paTOPHBIX U Y4eOHBIX 3aHATHI
llopsiook nposedenus nabopamopHulx pabom, HPUHYUNbL HOCHPOEHUS
VUEOHbIX 3aHAMUL U UX MEeMOOUKAd OPUEHMUPOBAHbI KAK HA CMYOEHMO8 GblCULUX
YuebHbIX 3a6e0eHull, maK U Ha cayuiamereti Kypcos NOGbIUUEeHUs K8ATUDUKAYUU.
[1pu BeIOMTHEHMH Ta00PATOPHBIX PabOT Ha TpeHaxepax cienyet /20,21/:

U BHUMAaTEIBHO O3HAKOMHTHCA C COJIEP)KaHNEM 3aJJaHuUsI M HCXOJHOU CXeMOH;

U BBIYCPTUTH B  OJHOJIMHEHHOM  HM300paXCHUW MPHHIUIMHUAIBHYIO  CXEMY
U3y4aeMoro y4yacTka 1enu (mpu 3aHsATHIX Ha MHEMOTPEHAXepe);

U sICHO MpeACTaBUTH IENb MEPEKIIOUEHUN U KOHEUHYIO CXEMY;

U coctaBuTh OJIaHK TEpeKIOYeHU (BBIZACTCS MPEoJaBaTesieM), HUCIOIb3Ys
TaONMUIBI  TIOCJTIEIOBATEIBHOCTH MPOBEACHUS OMNepaluii  COOTBETCTBYIOIICH
nabopaTopHOM paboTHI,

U mpousBecTH ONEpaTHBHBIE TNEPEKIIOUEHUST B  COOTBETCTBHM C TEPBOU
IIPOrPaAMMOU NEPEKIIIOYECHUH;

U mpousBecTH ONEpaTHUBHBIC TMEPEKIIOYCHHS B COOTBETCTBUHM CO BTOPOU
[IPOrPaMMOU MEPEKIIIOYECHUH;

U COBMECTHO C TMpernojaBaTelieM BBIIIOJHUTh OMNEPATUBHBIC TMEPEKIIOYCHHS IO
TpEThEH POrpamMMe;

U B nmpormecce ONEpaTHBHBIX TMEPEKIIOYEHUH  CIEAyeT BCIyX Ha3bIBaTh
MPEICTOSIIYIO ONEPAINIO WU ICHCTBUE TIEPE] UX BHITIOJTHEHHEM.
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MepBbIK 3Tan

Tpena:xep TI-2M

IIpuobpemenue npogheccuonanvbHwvix 3HaHUllL,
uzyuerue Nocied08amelbHOCMU OCHOBHBIX
onepayuii u Oeticmseuii. npu ONepamuHbIX

NepeKkmo4YerHuslAx

BTopowu | aTan
Y

KomnbrorepHslii Tpenaxkep «MOIAYC»

3axpennenue nonyuerHvIX 3HaHUll. Boipabomka ymenutl u

HABbIKOG NPAKMU4eCcKOol pabomol

[lepBas yacTp

Ilepexniouenus
8 HOPMATILHOM pPedcume

Bropas yactb

Ilepexniouenus
8 A8apULiHOM pedcume

\ 4

!

Y

| mporpamma |l mporpamma [l mporpamma
Nnopsi00K nocnedo08amMenbHOCHb nocae008amenbHOCmb
KOMMYHUKAYUU onepayuii u Oeticmeutl onepayuil, 0eucmeutl u

nepez2o8opos
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Omuem no nabopamopHou pabome 00NJHCEH CO0epHCamy. yeib padbomul,
NPUHYUNUATIBHYIO CXeM) IJIeKMPUYECKUX COeOUHEHUN 8 OOHOIUHENHOM UCNOIHeHUU
uzyyaemozo yuacmka cemu; OJIAHK ONepamusHbIX NepekoyueHull; Kpamxkue omeenivl
Ha KOHMPOIbHbIE BONPOCH, NPEOTIONHCEHHbLE NPENn0OaABaAmeneM.

Llenpro mabopaTopHBIX paboT SABISIOTCS - TPEHUPOBKA CTyIeHTa (CIyIiaTens) B
COCTaBJICHHMH OJIaHKOB (IporpamMm) MPOW3BOJCTBA TEPCKIIOUCHUH, pPa3BUTHE
COOTBETCTBYIOIIIMX YMEHHUS W HABBIKOB, BBISIBIICHUE THUMNOBBIX (HamOosee
PacIpOCTPAaHEHHBIX) ONMIMOOK M OTCTYIUICHUI OT TPeOOBaHMIA TUIMIOBON HHCTPYKIIUH
M0 MepeKIIYeHUsIM B 3nekTpoycTtaHoBKax THU 34-70-040-85 u npyrux AMPEeKTUBHBIX
JOKYMEHTOB, OMYCKae€MbIX ONEPATUBHBIM MEPCOHAIOM IPU PELICHUH 3TOH 3a7auH,
a TaKKe BBIABICHHE 3JEMEHTOB MEpPEOBbIX MPUEMOB B OOJACTH MPOU3BOJICTBA
OTNEpPATUBHBIX MEPEKIIOUECHHM.

BrbIsiBiIeHHBIE HA 3aHATUAX OMIMOKH U HETOYHOCTH CIYXKaT JUIsl €AUHCTBEHHOU
IIEJIA - WCTIONB30BAHUIO B KadecTBE MaTepuaia Uil MOCIeAYIOMIer0 00CYXISHUS U
PYKOBOJICTBOM JIJIs TIpEIoAaBateis, BeAyIIero JiabopaTopHyto padoTy.

B mensix pa3BuTHs HaBBIKOB aHalW3a OMNEPaTUBHBIX MpoljeM pazdoop
pe3yabTaTOB BBITIOTHEHUS PabOTHI JIOJDKEH TMPOBOAUTHCS B (QopMe CBOOOIHOM
JIUCKYCCHH, C TPEIOCTaBICHHEM BO3MOXKHOCTH BBICKa3aTh CBOM TOYKH 3PEHHUSA
BO3MOKHO OOJIBIIIEMY KOJTMYECTBY YUACTBYIOIINX.

CaMo 00CyX/1eHHe JOMYIICHHBIX OMMUOOK JOHKHO HOCUTD OJIaroKenaTeabHbIN
XapakTep, HU B KOEM CIIy4aeB HE CJIEIyeT JOMYCKaTh BHICKA3bIBAHMS, KOMMEHTApHUU
¥ OT3BIBBI, MOTYIIIHE€ HAHECTH OOUTY.

VYyeOHbIe 3aHITHS 11eTec000pa3HO MPOBOIUTH B JIBa dTama:

1. caMOCTOATENBHOE COCTABJICHUE KAXKABIM CTYIEHTOM (CiIymaTtesieM) OJIAHKOB
NEPEeKIIIOUeHUH, 00eCTIeUnBAIONIUX PelIeHNe 3aJaHHBIX OTIEPAaTUBHBIX 3a7ad;

2. TOCIEAYIOIUN KOJUIGKTHBHBIM (O] PYKOBOJACTBOM IMPETOAaBATENs) aHaU3
NPaBUJIBHOCTH TIOJNYUYEHHBIX PEIICHHH W BBISIBICHHUE JOMYIIEHHBIX OIIMOOK
(HeTo4HOCTEH), a TAK)Ke CIIOPHBIX MOMEHTOB C TIOCJICYIONIMM O0CYKICHHUEM.

EcTecTBeHHO, UTO MPHU COCTaBICHUH OJIAHKA KaXKJIbI YYaCTBYIOIIUN HCXOAUT
U3 COOCTBEHHOTO OTBITa, PYKOBOACTBYSACH MPUBBIYHBIM €My TOPSIKOM COCTABIICHUS
TOro JokymeHrta. Kak crienctBue, B 0OmEeM ciydae y KaXAOrO CTYACHTa
(cnymiarens) Oyaer cBoe perieHue (CBOs peaakiius OaHKa).

Tak kak cocraBieHHe Y4YeOHbIX OJAaHKOB HE MPHUBSI3aHO K KOHKPETHOU
KOMIIOHOBKE JJIEKTPOYCTAHOBKH, a TAK)KE, B YACTHOCTH, K MOHTa)KHOMY HUCITOJIHEHUIO
nanenei ynpasieHuss P3A u T.1., TO HEKOTOpBIE omepanuu ydyeOHOro OJiaHka
BBIHY)KJICHHO MOTYT OBITh ONHKCAHBI B 001IeM BUje (HampuMmep, orepaius BbIBOJIA U3
JACHCTBHUS yCTPOWMCTBA 3alIUTHl 0€3 yKa3aHWs HOMEpa HCIOJIb3yeMOW HaKIaJKu U
T.IL.).

Bropotii aTamn 3aHsATHs, CBSI3aHHBIN C 00CYXIEHUEM MOIYYEHHBIX ONEPATUBHBIX
pelIeHnH, peKOMEHIYETCsI POBOIUTH B CIIEAYIONIEM MOPSIKE:

BBICTYIUICHHE OJHOTO W3 YYaCTHUKOB CEMHHApa, 3a4MUTHIBAIOIIETO CBOM

BapHaHT PEIICHUS TIePBOM U3 IOCTABICHHBIX 33134,
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BOIPOCHI CITyIIATENIEH K BBICTYMAIONIEMY M €0 OTBETHI Ha 3TH BOMPOCHI (Ipu

ATOM B BONpPOCAaX HE JIOJKHO COJEPKATHCS KPUTUKU MPEJI0KEHHOT0 BapuaHTa

pELIeHMs]; BOMPOCHI MPENoaaBaTelis, €ClIi OHU BO3HUKHYT, JOJIKHBI 3a/1aBaThCs

M0CJIe OKOHYAHHUSI BOTIPOCOB, MOSBUBIINUXCS Y CIyIIATENICH);

BBICTYILJICHUSI OINIIOHEHTOB C KPUTHKOW MPEMSIOKEHHOI'O0 BapHaHTa pPELIEHUs

Wi ¢ GOPMYIHPOBKAMH JPYTUX BAPUAHTOB pelIcHU (BapuaHTHI pPEIICHUS,

UMEIoIMecs Yy TpenojaBaTess, AOJKHBI BBICKA3bIBATHCS MOCIE TOrO, Kak

OynyT BbICKa3aHbl BCE BAPUAHTHI, UMEIOIINUECS Y CIyIIATEICH);

0OMEH MHEHMSIMU IO BCEM BBIJIBUHYTHIM BapHaHTaM peLIEeHUs EPBOM 3a7auH;

o0o011aroiiee TUCKYCCUIO 3aKIIF0UEHUE MTPEIoaBaTelis;

nepexosi K OOCYXKJIEHHMIO pelieHus ciuenyrome 3agaun. OOcyxaeHue

MPOBOJUTCS B TOM K€ MOPSJKE, YTO ONUCAHHOE BHIIIE B MPUMEHEHUH K

[IepBOM 3a1aue.

JlJist Bcex y4acTHMKOB CEMUHApa, HE UCKIII0Yasi ¥ IpenogaBaTeis, He0OX0uMo
B (POpPMYJIMPOBKAX CBOMX BBICTYIUICHHH B XOJI€ IHUCKYCCHUU COONIOAATh MPHUHSTHIC
ATUYECKUE HOPMbI, B YaCTHOCTH HE YIIEMJISATh CAMOJIIOOKE OIMIMOHEHTA.

Cnengyer yBaxkaTb MHEHHE KaXXJIOrO BBICTYMAIOLIETO W MPUHUMATH BO
BHUMaHHE TO OOCTOSITENBCTBO, YTO CTYJAEHT €LIE€ HE SBISETCA TEXHUUYECKH
IPaMOTHBIM CIHELUUATUCTOM, @ KaXIbld W3 ciywmaTtelned - KBaau(pUUUPOBAHHBIN
CHEUUAINCT, U €ro MHEHHE B OOJIBIIMHCTBE CJIy4aeB OTPAXKAET MPAKTHUKY TOIO
MPEeANpUsATHs, Ha KOTOPOM OH padoTaerT.

B xome nMckyccuu He cileayeT HaBA3bIBaTh JPYrMM CBO€ MHEHHE B
NPOTUBOBEC TMOPANKY, YCTAaHOBJIEHHOMY Ha MPEINPHUSATUU, OIBIT KOTOPOIO
UCIIOJIB3YET BBICTYMAIONIMI €O CBOMM MHEHHMEM [0 ONEpPaTUBHBIM BOIIPOCAM.
HckmtoueHne COCTaBISIOT JUIIb T€ Clly4dau, KOIr/la B BBICTYIUIEHUH COJEp)KaTCA
YTBEPKJIEHUS, SBHO MPOTUBOPEYAIME TEM WM MHBIM IMOJIOKEHUSM ACHCTBYIOLINX
OTPaciEeBbIX AUPEKTUBHBIX MAaTEPUATIOB.

Ho camo BakxHO€ - UMETh B BUAY, UYTO LEJIb IUCKYCCHUH B XOJ€ OMUCHIBAEMOTO
y4eOHOTrO 3aHATUA - O3TO OOMEH ONBITOM, O3HAKOMIIEHHME CllyllaTelied c
CYLIECTBYIOLIMM MHOTI000pa3ueM BO3MOXKHBIX PEIICHUH T€X WM UHBIX ONEePaTUBHBIX
BOIIPOCOB, BBISIBIIEHUE U COMOCTABIEHUE CHIIBHBIX U CIa0bIX CTOPOH 3THUX BapHUAHTOB
pELIEHUM.

[Ipennonaraercs, 4YTO yCHbIIIAB HWHbIE BAPUAHTHI PEUICHUM, CIYyIIATENb,
BEPHYBIINCH Ha CBOE MPEIINPHUATUE MOCIE MPOXOKACHUS Kypca 0Oy4eHHsI, OOCyIUT
3Ty KPUTUKY U 3TH BAPUAHTHI PEIICHUS] CO CBOUMHM KOJJIETaMU M PYKOBOJUTEISIMU U
TOJIBKO IOCJIE 3TOT0 BCECTOPOHHETO OOCYXAEHHS C YUETOM MECTHBIX OCOOEHHOCTEH
npeanpustus (ecnm  3T0  OyAeT IeaecooOpa3Ho) - MOTYT OBITh BHECCHBI
COOTBETCTBYIOILIME U3MEHEHHUS B CYIIECTBYIOIIYIO MPAKTUKY ONEPAaTUBHON paboOThI, B
TOM YHCJIC U B YaCTH U3MEHEHUSI MECTHBIX ONICPATHBHBIX yKa3aHui U T.1. /15/.

93



Ha3naueHnue u ycTpoiicTBo yueOHOro tpenaxepa TJ3-2M

Tpenaxep TO3-2M saBnsercss 3(P(EKTUBHBIM TEXHUUYECKHM CPEJICTBOM
oOydeHMs] OMNEepaTHUBHOIO TMEpPCOHaja MNPENNpUSATUN 3ieKTpudyeckux cereid. Ero
NpUMEHEHUE TpU OOYyYeHMHM JlaeT BO3MOXKHOCTh TIIATEIBHOIO  H3Yy4YEHHUS
IIOCJIEI0OBATENIBHOCTH BBITIOJIHEHHSI BCEX BUIOB IEPEKIIOYEHNN Ha MOACTAHLHUAX C
Pa3INYHBIMU CXEMaMM OJJIEKTpUYECKUX coeanHeHuil. Ilpm »TOoM omepauuu ¢
KOMMYTallMOHHBIMH ~ alliapaTaMd B HEOOXOAMMBIX CIIy4yasix UepeaylTcs C
MPOBEACHUEM OIEpallMd B CXE€MaxX pPEJCWHOM 3alluThbl, AaBTOMATUKH, LEMAX
YIPaBJIEHUS BBIKIIOUYATEISIMU U T.JI.

Tpenaxep HNpeacTaBiIsIET BO3MOXKHOCTH CO3/1aBaTh XapaKTEPHbIE aBAapUIHBIE
CUTyallUd Ha TMOJACTaHLUMSAX © 00y4yaThb MEpCOHAN MPAKTHYECKUM METOoJlaM
JUKBUJALWNA AaBAPHM, YTO HEBO3MOXHO BBINOJHUTH IPU MOATOTOBKE MEPCOHANA HA
pabouyux MecTax JACUCTBYIOIIMX MOJCTAHUMN. MEpCOHANl MNpU OOyYEeHHUH Ha
TpeHaXepe UMEET BO3MOKHOCTh MHOTOKPATHO MOBTOPATH ONEpPalUM, OKa HE OyyT
npuoOpeTeHbl HEOOXOAMMbIE 3HAHMS M TBEPJIbIE HABBIKM ONEPATUBHON PabOTHI.

OOyueHue mepcoHaja WU COBEPILICHCTBOBAHUE €ro 3HAHUU MPOBOIUTCS IO
€IMHOW METOJIMKE, OCHOBAHHOW HAa IPOU3BOJACTBEHHOW IPAKTUKE HHEPrOCUCTEM.
IlocnenoBaTENbHOCTD BBINIOJMHEHUS MEPEKIIOUYEHU HAa TPEHAXXEPE M METOJbI
JUKBUJALWNA aBApUM MOJTHOCTBIO COOTBETCTBYIOT YKa3aHUSM TUIOBBIX MHCTPYKLMHU.
Taxxke npu pa3paboTke MPOrpaMM JAaHHOTO TpeHa)xepa ObLUIM y4TeHBI TpeOOBaHUS
MPaBUJI TEXHUKHU O€30MaCHOCTH.

Ha puc. nokazan BHenmrHu#M Buj TpeHaxepa T3-2M.

Tpenaxxep COCTOMT U3 IIUMTa C MHEMOCXEMOM IIHH, JBYX MYJbTOB C
MMUTAaTOpPaMH  BTOPUYHBIX  YCTPOWCTB, HeOONbIION  TeneOHHOM  CTaHLMH,
(OTOCUUTHIBAIOLIETO YCTPOUCTBA, IIKada yrnpaBiaeHUs U OJOKOB TUTAHUS.

Hlut Tpenaxxepa coOpaH M3 MO3aWYHBIX YHU(PUIUPOBAHHBIX CEKLUH,
CMOHTHpPOBaHHbIX Ha oOmeM ocHoBaHMM. Ha muTe u300pakeHa MHeEMocXeMma
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ANEKTPUUYECKOM CEeTH, BKIIOYAIONIE B ce0s CXEeMbl pPa3IMYHBIX [OJCTAHIINI
HanpspkeHuem 10-220 kB. Dnementsl o6opynoBanus [1C u JIDII nanpspkenuem 10
kB BbinosiHeHb! ronyosiM noauctupoiaoM, 110 kB - kpacueim u 220 kB - xenthim.
Oo6opynoBanue coocTBeHHBIX HYk ] [IC moka3zaHo YepHBIM LIBETOM.

KoMMyTanmoHHble anmnapatbl Ha CXeMax UMUTUPYIOTCS KIIFOYaMH, UMEIOIUMU
CBETOBYI0 MHAMKALMIO, - TpUbl KIOYEH CBETATCS PpPOBHBIM CBETOM MpU
BKJIFOYEHHOM TIOJIO)KEHHUH aIllapaToB, HE CBETATCS MPU OTKIIOYEHHOM IOJIOKEHUU U
CBETATCS MUTAIOIIMM CBETOM MPU HECOOTBETCTBUH IMOJIOKEHUN aHAJIOTOB annapaTroB
C IIOJIO)KEHUEM KIII0YEeM Ha MHEMOcXeMe. BHemHul BuJ KIOYEH YyIpaBIICHUS
MOKa3aH Ha puC.

O O O FO| O |d

| | -
a) &) E) 3 Al =
i &)
HEHTEO)E Lok e
_
) 3] H]
a) BBIKJIIOYATEIb, 0) pa3beIUHUTEIID, B) KOPOTKO3aMbIKATEIb,

T) OTACITUTENh, pa0OTAIONINIA HA OTKITIOYEHUE; 1) OTACIHUTENb JBYX-
CTOPOHHETO JICHCTBHS; €) 3a3eMJISIONINI pa3beAMHUTEIb, K) suehKka
BBIKJTFOUaTe1st BeikaTHoro ucrnoianenus (KPVY);  3) pyounsuuk 0,4 kB;
1) aBTOMATHYCCKHUI BBIKIIOYATEIIb.

Bce kimoun mokasaHbl B TOJOKEHUHU «BKITIOUEHO»

J1

OTkiroueHue JTFOOOT0  KOMMYTAIIMOHHOTO — armapara
J1 MHEMOTpPEHa)Kepa BBITIOJIHSACTCS MOBOPOTOM Tpuda ero
Q kiroua Ha 90° MpOTHUB YaCOBOM CTPEIIKH.

[IpoBepka MONMOKEHUS BBIKIIOYATENIEH, OTAECIUTEIIEN U
A b € KOPOTKO3aMBIKATEJEH OCYIIECTBISIETCA OJIHOKPATHBIM
HOKATUEM  KHOMNKH,  PACMOJIOKEHHOM  pAJIOM ¢

® ® ® COOTBCTCTBYIOIIIMM KOMMYTAallMOHHBIM aIlllapaToOM.
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[lpoBepka TOJIOKEHUST pa3beAMHHUTENCH U 3a3emiitomux Hoxed (3H)
ocymiectBisieTcs: HaxxkatueM kHomok ¢ Haamucsmu "[IPOBEPKA TIOJIOXKEHUA
PA3SBEJUHUTEJIEN M 3H" o6mux QId yKa3aHHBIX anlapaToB KaIOro
pacnpeayctporictsa (PVY).

u @\&

npoe apw
HHAHKATOPA O

Q_

NN ERNE

JIst mpoBepKU OTCYTCTBUSI HANPSIKEHUS Ha
"TOKOBEAYIIHUX JacTax' MHEMOCXEMEI
TpeHaXxepa  mepea  UX  3a3eMJICHUEM
MPEAYCMOTPEH CHEIUaIbHbIA UHANKATOP Ha
ycinoBHoe Hampspkenue 10 m 110 kB. Jlns
MIPOBEPKHU HCIIPABHOCTH WHJUKaTOpa
HEOOXOAMMO BCTaBUThb €ro IITEINCElIb B
THE310 "TIOJAKJIOYEHUE
NHANKATOPA", a mynoM KOCHYTbCS
KOHTAKTHOM 4YacTH KOHTPOJILHOTO THE3/a
"TTIPOBEPKA MHIMKATOPA".

IIpoBepka OTCYTCTBUS HamNpsHKEHUS
OCYLIECTBIISIETCS. ~ NPUKOCHOBEHUEM
IIyrna HWHJIAKAaTOpa K KOHTAKTHOMU

YacTU KOHTPOJILHOTO THe3/la Ha
"ToKoBedylllel YacTH', B MeECTe

. HaJIOKECHUA 3a3eMJICHUS.

3azeMIICHUE TOKOBEAYIIMX YacTEeH Ha

AIEKM M kI @D D b CXEMEC TpCHAXCpa BBIITOJIHACTCA

KHHIKHRHAT O
ESAH Lo Lb
Hil LIl H115
P =\
O
| &
\ SR W HGHN

HAJIOKECHUEM MEPEHOCHBIX
3azemiicHuii (I13) wim BrIOUYEHHEM
CTallMOHapHbIX HOXeil. Mopens I13
COCTOMT W3  NOPOBOAHHUKA  CO
LITENCENSIMA Ha €r0 KOHIIaX.

ITynpTel UMUTUPYIOT IIUT YIPABICHUS MOACTAHLIMMU U penerHbli mut. Ha Hux
pa3MelleHbl TymOJiepbl, KHONKA M Ta0yo, ¢ TMOMOUIBI0 KOTOPBIX MPOBEPSIOTCS
PEXUMBI pabOTHI JIEKTPUUYECKUX LIETIeH, BOCIPOU3BOAATCS ACHCTBUS, BHINOIHSIEMbIE
C OTKIIOYAIOIIMMHU YCTPOMCTBAMHU PEIIEMHOW 3alllUThl W AaBTOMATUKH, LUEHSAMU
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HalpsDKEHWsT W ONEPAaTHUBHOTO TOKAa IMPHUBOJOB BBIKIIOYATENECH, WMUTHPYIOTCS
JEUCTBUS MEepCOHaNIa MPU MPOU3BOJCTBE padOT B LEMAX BTOPUYHBIX COEIMHEHMH,
CUMTBIBAIOTCS  MOKa3aHUs  (UKCUPYIOLIMX  HMHJIMKATOPOB  MOBPEXKICHHH,
BBICBEUMBAIOTCS PE3YJbTATBl OCMOTPOB OOOpyAOBaHUS Mpu aBapusix u T.0. [lpu
KOHTPOJIbHBIX U MPOBEPOUYHBIX JEUCTBUSIX PEaTU3yIOTCS YCTPOWCTBA OOpaTHOM CBS3H
B BHJIE CBETOBBIX Ta0JI0, UMEIOIIUX COOTBETCTBYIOLIUE HAITUCH.

Anmaparypa nyJbTa YIPAaBICHUS, PACIOJ0KEHHOTO CJl€BAa OT IIHTA,
UMHUTUPYET pabOTy YCTPOUCTB pereliHo 3amuThl 1 aBToMatuku (P3A) 1 BTOpUYHBIX
uenei [1C.

C noMouiplo myjiabTa MPOBEPAIOTCS PEKUMBI paOOThl JIEKTPUUYECKUX LETEH,
BBITIOJIHAIOTCS OINEPALMHU IO OTKJIIOUEHUIO, BKIKOUEHUIO U MEPECTPOUKE YCTPOMCTB
P3A, nmutupyercs nenctBue mnepcoHana B nensx P3A, a Takke mpu ocMoTpax
000opy10BaHUSI.

Han kaxnapiM TymOiiepoM, KHONKOW M Ha
20T HNT 0 g KHOIIKaX HMMEeTCs Haamucb 00  ux
enc L1V Hies Ha3HAYCHUHU. Kontponb Harpy3Ku
OCYLIECTBIIIETCS HAXaTUEM KHONKH C
D @j HaJIHACBID TOTO ammapara WIA LenH,
v B Harpy3ka KoTopou nposepsiercs. KoHTpoub
HalpsDKEHUs]  BBIMOJIHSETCS  Ha)KaTHEM
KHONIKH C HAJIKCHhIO TOH CUCTEMbI MUH (MM CEKIMH), HA KOTOPOW MPOBEPSETCS
HaIpsHKEHHE.

[IynbT KOHTpOJIA W BbIOOpA 3aJlaHUil PACIOJIOKEH crpaBa OT muTa. Ha Hem
pa3MeIleHbl  JJIEKTPOHHBIE  Tabno,  oToOpaxkaromue  MOClIeI0BaTEIbHOCTD
ONEpPaTUBHBIX ACHUCTBUU IPU BBINOJHEHUH NEPEKIOYCHUN U JIMKBUIALUU aBapui,
OLIMOOYHbIE OlNEepanuu M JEUCTBUS, a TakkKe Tabyio cuera OMMOOK - OLIEHOYHOE
tabso. [Ipu npaBuIbHOM BBINIOJHEHUHU 33JaHUH HA MYJIbTE KOHTPOJIS BHICBEUMBAETCS
nudpa OYEPEeIHOIro BBHINOJHEHHOIO IlIara, a MpU BBHIMNOJHEHUU BCEX JIEUCTBHM
3ananud 3aropaercsa Tadno "3AJJAHUE BBIIIOJIHEHO". Ilpu nonyumenuu omuOKu
Ha Jo0om mare 3aropaercs Tabno "PEINEHUE OIIMBOYHO" u npu sTOoM
MOSIBUTCS Ha TabJIO KOJ amnmapara, omnepauus ¢ KOTOPbIM BBIMOJHEHA OMIMOOYHO.
Omurb0YHO MOBEPHYTHIN KITFOU JOJIKEH OBITH BO3BPAILEH B UCXOJIHOE MOJ0KEHHE.

TenedoHHas craHuusa TpeHaKepa UCHOJIB3YETCs KaK MPU Y4acTHUH B MPOLECCe
oOydeHMs] AMUCIETYepa, PYKOBOJAILIETO TPEHHUPOBKOM MO TeiaedoHy, TaKk W MpHU
WHJMBUAYaIbHOM OOYYE€HUH, KOTjJa HEeO0OXOJAUMBI OOpallleHHe K JUCIEeTYepy WU
nepeaaya uHGoOpMaIuu B Apyrue nHctanmuu/21/.

Ha3zHayeHue ¥ yCTPOHCTBO KOMIIBIOTEPHOI0 TPeHaxkepa «Moayc»

Tpenaxep 1o onepaTUBHBIM MEPEKIIOYEHUAM JJIs1 IEPCOHANIA DHEPTETHYECKUX
O0OBEKTOB MPEACTABISIET COOOM TOTOBBIM KOMILJIEKC MPOrpamMM AJig MEePCOHAIBHOIO
KOMIIbIOTEPA, KOTOPHIA MO>KHO MCIOJIb30BATh JJI MEPBOHAYAIBHOTO O0yUYeHUs, IS
CaMOMNOJTrOTOBKH, MJisi coOeceoBaHHUs MpU IOpueMe Ha paboTy W aTTecTaluuu
ONEPATUBHOIO MEPCOHANA Pa3JIMYHOTO YPOBHS.

[Ipu 3TOM OT 06yyaeMoro He TpeOyeTcsl HaBBIKOB PaOOThI ¢ KOMITBIOTEPOM.
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Crenyer OTMETUTBH, YTO KOMIBIOTEPHBIM TpeHaxep «MOLYC» susercs B
HEKOTOPOM pOJIE€ aHAJIoroM MHeMoTpeHaxkepa T3-2M. To ects, TpeHaxep «Moayc»
COJIEPKUT CTaHAAPTHYIO 0a3y ONEpaTUBHBIX MNEPEKIIOYEHUH 11 HOPMAIbHBIX U
aBapUUHBIX 3aJaHuM, MPAKTUYECKU COBMAJAIOUIYD C THUIIOBBIMH 33aJaHUSMHU
TpeHaxepa TO-2M.

Onnako, TMOMHMMO  CTaHAApTHOM  0a3bl  JAHHBIX 1O  ONEPATUBHBIM
NEPEeKITIOYEHUsIM, pa3padOTUYMKaMU TPEHAXEpa COBMECTHO C MPEICTABUTEISIMU
HSHEProCUCTEM JIOMOJHUTENBHO CO3JaHbl 0a3bl JAHHBIX MO PSIAYy NPEANpPUATHN
anekTpuueckux ceret, TOL u gpyrux sHeprooObEKTOB.

TpeHaxen N0 ONEPATHEHEIM NEREKNRYEHHAM
009 NEPCOHANS AHEPrETHYECKMY 06 LEKTOB

Wwirdows 3.1 | Windows 95, Windows NT' |

AN 55 s
L. 11%; TpeHaep - nﬁ Efy :E_]

a E
MoAHEIR Hatop 407 NOAroToEKM YNpakHEHME [F
A g [ patpuyeckKi pegakTop :
= z e T
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3HAYUTENBHBIM NPEUMYLIECTBOM TpeHaxkepa «Moayc» SBISETCS Hald4yne
BCTPOGHHOI'O B HEr0 PEJaKTopa YHpaXHEHWH, KOTOpbI MO3BOJSET JIO00MY
M0JIb30BATEII0, JIETAIBHO NPUOOPETIIEMY TPEHAXEP, CYIIECTBEHHO pPacCIIUPAThH
MMEIOIIYIOCA B HEM 0a3y 3a/laHMid, 3a CYET pUCOBAHHUS HOBBIX CXeM U () OPMHPOBAHUS
MO0 HUM OJIAaHKOB OIEPATUBHBIX MEPEKIIOUEHHM, KaK JJIi HOPMAJbHBIX, TaK W JAJIs
ABapUUHBIX 3a1aHUM.

[Ipydyem st BBINOJHEHHUS BBIINICTIEPEUUCICHHBIX 3aJady  He TpeOyeTcs
CIIeLIMaJIbHBIX 3HAaHUM IPOrpaMMHUCTA.

DT0 MO3BOJIAET TBOPUECKHU MOJAXOAUTH K MPOLECCY O0yUEHUS

Ha TEpPBOM dTaleé U3y4yaTb OCHOBHBIE TOJIOKEHHS B OOJACTH ONEpaTHUBHBIX
[IEPEKIIOUYECHUN, CTAaHAAPTHYIO IIOCIEAOBATEIBHOCT OCHOBHBIX OIEpaluid U
JEUCTBUM NIPHU ONEPATUBHBIX MEPEKITIOUEHUAX Ha TpeHaxepe TO-2M,
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a 3areM Iocie MPUOOPETEeHHUs] COOTBETCTBYIOIIMX HAaBBIKOB M YMEHUH
OCYLIECTBIIATH NEPEXO] K KOMIIBIOTEPHOMY TPEHAXKEDY.

CyTb TpeHMHIa COCTOMT B TOM, YTO OOy4YaeMblil JOKEH BOCIPOU3BECTH
ONPEACICHHYIO  IIOCJIENOBATEIbHOCTh  JEUCTBUM  IIPU  IEPEKIIOYCHUSAX B
ANEKTPUYECKOW YacTH 3HEProoObEKTa B YCIOBUAX HOPMAaJbHOW pabOThl WM MpH
aBapUilHOW CHUTyallUM Ha CXEMax JHEProoObEKTOB, MOJOOHBIX TEM, KOTOPbIE OH
00cCITy’)kKUBaeT Ha CBOEM paboueM MecTe.

[Ipu TpeHupoBKe oOydaeMbli MOXET HUMETh [JI€J0 C HHpOpMaLHEH,
MPEJCTABICHHON B BHJE DJEKTPUYECKUX CXeM, TrpadUuyecKux H300paKeHHH,
TEKCTOBBIX JIAHHBIX, YJIEMEHTOB MYJIbTUMEIHA.

I'paduueckuit unrepdeiic «Moayca» OpUEHTUPOBAH HaA TO, YTO OCHOBHOM
dbopmoit mpeacTaBieHust uHPopMaruu OyAeT IPEACTABICHUE TOJIBKO AIEKTPUUECKUX
CXEM.

Tpenaxep He MNPOU3BOAUT KaKOTO-TMOO TOMOJOTHMYECKOrO0 aHajlHM3a CXeM,
pacyeToB pexuma. OTBETCTBEHHOCTh 3a COCTABICHHS NPABUIIBHOIO AJIFOPUTMA
NEPEKITIOUCHUH JICXKHUT Ha COCTaBUTEE 3aay /22/.

Hauaino paGoTsl ¢ TpeHaXxepoMm.

3amyck MporpaMMbl OCYLIECTBISETCS U3 MEHIO «[Iyck».

3arem ® [Ilporpammbr ® Modus ® Tpenaxep 1O ONEPATUBHBIM
MIEPEKITFOUCHUSIM.

Jlanee monb30BaTeNb JOJUKEH BBECTH IEPCOHAIBHBIE JAHHBIE, a 3aTeM
BbIOpATh: (PUKCUPOBATH JIU PE3YJILTATHI TPEHUPOBKH MIIU HET.

[Tocnie 3TOro Hy>KHO BBIOpPATh PEKUM TPEHAXKEPA U YPOBEHb CIIOKHOCTH.

BeiOop pexrMa TpeHUPOBKa/FK3aMEH. PEXHUM «TPEHHUPOBKH» OTJIMYACTCS
<«OK3aMEHa» TEM, YTO MpPU TPEHUPOBKE pPAa3pEUIEHO IOJIb30BaThCA IOACKA3KOU O
MOCHEAYIOIMIUX JEHUCTBUSIX M JOCTYyIHA BO3MOXKHOCTH, KOrJa IporpaMma
ABTOMAaTHYECKH BBITIOIHAET CIAEAYIOLIEE NEUCTBUE.

Br16op ypoBHs crnoxHOCcTH. «[lopsaiok KoMMyTanuii» - TpeOyeTcsl BBIMOIHATh
TOJIKO KOMMYTAIlUOHHBIE IEUCTBUA.

«lTocnenoBarebHOCT ONEpalui U AEUCTBUU» - KPOME KOMMYTALMOHHBIX,
TpeOyeTCsl BHIIOJHEHHUE U TPOBEPOUYHBIX ONEpPaLIUU.

«llocnenoBaresbHOCTL  Omepalui, JEUCTBUHW U I[EPErOBOPOB» -
JOTOJMHUTENIBHO  TpeOyeTcs YYUTHhIBaTh MEPEroBOPbl  MEXJY ONEpaTUBHBIM
IIEPCOHAJIOM.

3arem 00y4aeMblil BEIOUpPAET THII 33724 (HOpMaJIbHBIC WM aBApUHHBIE).

HeoOxonumas 3agava, KOTOpyto Bbl XOTUTE BBINOIHUTH, BEHIOMPAETCS MBIIIbIO
U3 TNEepeYHs HOPMAJbHBIX WM aBapUMHBIX 3aJaHU W IIOCIE JTOr0 HaXUMAETCS
KHONKa «HayaTp».
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MepeknwyeHune
HabopoE 3ana4

JAnAa esixona
HaX¥aTb CHAa

il ETElI'I.I].-ElpTHbIF SafaiH

[MonezoEaTe@ie  PesuneTatel  AotddHMcTpaTop  [okowe

CTaH.I].apTHI:IIE Jaa4iM

HoprdaneHele | AEApHEHEIE |

BeecTy B pagoty AT-1 W ero eukndarents 110ke

OTKAKYKTE M 383EMNIMTE Pa cnapeHHoro guaepa Pa+e
. CHATE 283EMNEHME M EKNHYMTE B paBoTy Pa cnapenHoro cunepa Pa+s
. Hamct 110ke BREECTH B pEMOHT T-1 682 OTKAKIYEHHA NHHMK
10 Ha mct 110KE cHATE 2a2eMN8HME M BKAKYKTE B pasoTy T-1

1. OTEAKYMTE AMMTE NMHIK 1T0KE ANA pasoT Ha NMHKK

g. CHATE 2a2eMNeHME M BKAKYMTE BE pagaTy AkHui 11 0kE

3. BelEECTH B PEMOHT BEIKAKYATENM W AHKK 10KE TYNWKOBOrD MUTaHKus

4. BRNWYMTE B paBoTy BRKAKYATENM M MMHME T0KE TYMHKOBOTD MATEHWA  no
5. BueecTu B pemoHT AT-1 W ero enknodaTents 110ke ¥ zanay
B

7

5

4

¥ PUKCHpOBATE pESYNLTATHI

l Qayyaerels; AwendH C.B.

\

YHpoBeHE CAOMHOCT 1
& [ocnegoBatentHocTE onepaulil, AeHCTEMH W NEpEroBOpoE
 MNocnenosaTensHOCTE Dnepauu\d AEHCTEMA

Pesa } ™ Hauate
% TpeHWpOE:a

F{Inpﬂunk KTbeAbAYT SLLHE ;'rh drzamen KDMP}EHTE[[::IHH
\ f I
YpoeeHb NlaHHbIE no PexumM Janyck Kommentapui
E’;ﬂg‘ﬁ'ﬁ”“ odyqyaeHomy aKzamMeHa 2anaum K 3anave

3ajaya 3amyCcTUTCS C TEM YPOBHEM CIIOKHOCTH, KOTOPbIA BbIOpaH B pasnene
«YPOBEHB CIOKHOCTU.

BelnonHeHne ynpaxHeHHs

Ilocne 3amycka mporpaMmbl HAa MOHHUTOPE MOSBIISIETCS YIPAaXXHEHHE B BUJE,
IIPEACTABICHHOM Ha pHUC.

B camoii BepxHel CTpOKe OJKpaHa HalMCaHO Ha3BaHue 3ajaun (1enb
OIIEPATUBHBIX MEPECKITFOUCHHUIA).

BBepxy nocepenrHe HaXOAUTCS YEPHOE OKOILKO, KYyJla BBIBOJIATCS COOOUICHUS
MPOTPAMMEBI.

Haznadyenue octalibHBIX KHOIIOK MMpCACTaBJICHO HUXKC.
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OTEANYHTE W 3a3emMAWTh P a cnapeHHoro duaepa P a+i.

KOJIMYECTBA ONIHOOK.
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Ecnu cxema He moMemIaeTcs B 3KpaH MOKHO C/AENaTh €€ MEHbIIE C MOMOIIBIO
KHOIIOK MacCIITaOUPOBAHUS WA MPOKPYUUBATH €€ C TOMOIIBIO TUHEEK MPOKPYTKH.

He Bcst undopmaiiust MOXET MOMENIAaThCA B OKHE CO CXEMOiA.

Kak npaBuiio, snemenTsl P3A pacnosiaratorcsi B OTAEIbHBIX OKOIIIKaX.

JIns KaXAoro Takoro OKHAa Ha CXEME pacloJIOKeHa HMKOHKA, BBITJISASIIAs
NPUMEPHO Tax: L SalMTE OBB |

Jliis TOoro, 9T0OBI OTKPBHITH OKHO, HY>KHO MOJBECTH MBIIIb K NKOHKE W HAXaTh
HA HEW JIEBOW KHOMKOU MBIIIIH.

JIEHCTBHUS C DJIEMEHTAMU.

B mpomecce BBIMONHEHHS YHNPAXKHEHUH MOTYT BCTPETHUTHCS CIEIYIOIIHNE
XapaKkTepHbIE KOMaH IbI:

«BBI30B» - yKa3blBaeT, 4TO K d3JeMeHry (tenedony, mukpodoHy) Hamo
MOJIBECTH MBIIIb U HAXKaTh Ha €€ JeByl KHOmKy. Ilocnme aToro tenedoH 3BOHUT,
BBIJIAE€TCS COOOIIICHHE.

«HAXaTh» - YKa3bIBA€T, YTO K DIJIEMEHTY HAJO MOABECTH MBIIIb U HAKaTh HA
ee JIeBYI0 KHOMKY, TEM CaMbIM MEPEKITIOYMB JJEMEHT WU CHAENaB Kakoe-HUOyIb
IPYTroe JEUCTBHE.

«IepeBECTH» - JUIsI DJEMEHTOB, HMEIOMMX Oojee JByX BO3MOXKHBIX
MOJIOKEHUH - pyuka, naHenb (Hakmanaka), rpynma (APHT, II'P). Vka3piBaeT, 4TO K
OTpeIeICHHOMY MECTY Ha 3JIeMEHTE HaJ0 TOJBECTH MBIIIb U HAXATh HA €€ JIEBYIO
KHOTIKY, TEM CaMbIM, IEPEKIIOYNB JIEMEHT B IPYroe MOJI0KEHNE

«TIPOBEPUTH» - YKA3bIBAET, UYTO K DJIEMEHTY HAJ0 MOJBECTH MBIIIb U HAXaTb
Ha €¢ TpaByl0 KHOMKY, TEM CaMbIM, BBIMIOJHHUB IMPOBEPOUYHYIO OMEpaluio Haj
ayieMeHTOM (IPOBEpKa UCTIPABHOCTH, MOJOXKCHHS, MapamMeTpoB Mpuoopa).

«CIABUHYTH» - JJs BBIABMKHBIX JJIEMEHTOB. BBIKIIOUATENb, OTICIUTENb,
pa3beIMHUTEND, TONYIIACCH, IACCH. YKA3bIBAET, 4YTO K ONpEAEICHHOMY MECTy Ha
DJIEMEHTE HAJ0 IMOJBECTH MBI (Kypcop CTaHET CTPENIKON C JABYMS KOHIIAMH) U
Ha)XaTh Ha ee JIeByI0 KHONKY. COCTOSIHHE «BBIIBHHYTOCTH» yKa3aHHOTO 3JIEMEHTa
M3MEHSETCS Ha TIPOTHBOIIOJIOKHOE.

«ypaBHATH» - s AByX djemeHToB (rpymma APHT). VkaseiBaeT, YTO K
ornpeiesiecHHOMY MecTy Ha 3iaemenTe rpynna_APHT (ormaiika) Hag0 1MoIBECTH MBIIIb
¥ Ha)XKaTh Ha €€ JICBYIO KHOMKY, 3HAau€HHUE OTMaiKa Ha SJIEMEHTE YCTAHOBUTCS TaKUM
ke, KaK Ha BTopoM aisiemenTe rpymnmna_APHT.

«CHSITh_TIEPYATKU» - YKa3bIBa€T, YTO HAJO BHIOPATH JIEMEHT CHATH_NEpUYaTKU
U3 MaHenn WHCTpyMeHToB. [lpu ciemyromeM oOpalieHuy K MaHeTd WHCTPYMEHTOB
Ha MaHenu OyAeT AJIIEMEHT OJETh_IEpPUaTKH. «OAETh_NEepUYaTKU» - YKa3bIBAET, UTO
HaJ0 BBHIOpaTh OIEMEHT OJETh_IIEpUaTKh W3 TMaHedu WHCTPYMEHTOB. [lpu
CIIeyIomeM OOpaleHuH K TMaHeNd WHCTPYMEHTOB Ha MaHenn OyIeT JJIeMEHT
CHSITh_TICPUYATKH.
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JIelicTBUs C IEpEABUKHBIMU 3JIEMEHTAMMU.

K nepenBmkHbIM 3JIEMEHTaM TpPEHa)Kepa OTHOCSATCS. TMOKOEe 3a3eMJICHUE;
3aMOK; 3aleTjieHue; WHIAUKATOp; KJIMH, HAaKIaJKa; MEepEeHOCHas 3eMJis; IUIaKarT;
MPEeIOXPAHUTEb.

C >TUMH 3JIEMEHTaMH, KpOME KOMaH/bl MOJIb30BATENS «HAXKATh», OMUCAHHON
paHee, UCIOJIb3YIOTCSI KOMaH/Ibl:

«Ha3HAYECHHE» - 33JaeT TOUKY WU 00JIaCTh, B KOTOPYIO TPeOyeTCs MOCTABUTh
MEPEABUKHON DJIEMEHT.

«IOCTaBUTH» - KOMaHJa HCIOJNb3yeTcs s IUlakaToB. B mpumepe mpu
BBINIOJJTHEHUM KOMaH/bl TMOJb30BaTEIb JOJDKEH BbIOpAaTh IUIAKaT U3 MaHENIH
WHCTPYMEHTOB (WM BBIOpaTh Ha CXeMe, €CIM OH ObLT HAapHCOBaH KOMAaHJOW
«PUCOBATH»), 3aTE€M TOJBECTU KypCOP MBIIIH Ha 00J1acTh (IPSAMOYTOJIBHUK) M HAaXKaTh
JIEBYIO KHOIKY MbIIH. [locie 3Toro miaakat ycTaHOBUTCS B HY>KHOM TOUKE.

«IOCTaBUTH» - KOMAaHJla MCHOJB3YeTCAd JJI1 MEePEeIBHKHBIX 3JIEMEHTOB
(rubkoe_3azemieHuMe,  3aMOK,  3aleTieHWe,  KJIWH,  HakJIaJKa,  IUIaKar,
NpeOXPaHUTENb). YKA3bIBACT, YTO HAJIO BHIOPATh AJIEMEHT HA CXEME WIIH U3 MaHEIH
WHCTPYMEHTOB, IOJIBE/Isl MBIIIb U HAKaB Ha €€ JICBYIO KHONKY, (MPH 3TOM Kypcop
U3MEHHUTCS Ha W300pa)KeHHe BBIOPAHHOTO 3JIEMEHTA), 3aTeM MOJBECTH Kypcop K
HY’)KHOMY MECTY Ha CXEM€ U €lll€ pa3 HaKaTh Ha JIEBYIO KHOIKY MbIlK. Eciu mecTo
YKa3aHO BEPHO, 2JIEMEHT MOSIBUTCA HA CXEME.

CCHATH» - JUISI TEPEABIKHBIX JJIEMEHTOB (rMOKOe_3a3eMiicHHEe, 3aMOK,
3aneTiieHre, KIWH, HaKIaJKa, IUIaKaT, NPeJOXpaHUTeNb). YKasblBaeT, 4YTO K
AJIEMEHTY HaJI0 MOJBECTU MBIIIb U HAXKATh HA €€ JIEBYIO0 KHOMIKY, MPU 3TOM 3JIEMEHT
Ha CXEME MCUE3HET.

«WHJIUKATOP_MpPOBEpPKa_HAMPSKEHUS» - KOMaH/Ja yKa3blBaeT aKTUBHbIE 30HBI,
KyZa Hajio OyJleT MOABECTH MHANKATOP IO CIEeAYIOUIEH Aajiee KOMaH e HaxaTh. Ecnu
AKTHBHYIO 30HY TPYJHO OIKCATh OJIHUM MPSIMOYTrOJbHUKOM (Hampumep, Haao
M3MEpPUTh HAIpSKEHUE Ha JIMHUM, MMEIOIIEH HECKOJIbKO MOBOPOTOB HA CXEME H
U3MEPUTh HAIMPSDKEHUE MOXKHO B JIFOOOH TOYKE JIMHUH), TO MOXKET MOTPEOOBATHCS
HECKOJIbKO CJIEIYIOLIUX apyr 3a Ipyrom KOMaH]I
MHIUKATOp_IpOBEpKAa_HANpsyKeHHs. B 3ToM cilydae 53TH  HECKOJIBKO KOMaHJ
TpeOyIOT JIMIIb OAHO JEWCTBHE MOJb30BaTENs, & UMEHHO, MOJBECTH MHAMKATOP K
000 13 YKa3aHHBIX 30H.

«MHJIUKATOp_NpOBEpPKA_HANpsDUKEHUS_JIOMOJIH,» -  KOMaHJa  YKa3bIBaeT
JOTOJTHUTENIbHBIE AaKTUBHBIE 30HBI, KyJa HaJ0 MOJBECTH HHJUKATOp, €CIU HaJ0
U3MEPUTDH HAIPSKEHUE B HECKOJIBKUX TOUKAX.

B Xoze BBINOJHEHHS KOHKYPCHBIX 3a7ad MOI'YT BCTPETHTBCS OIEpaluu,
OMMCAHHBIE B TAOJIHIIE.
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OCHOBHEIC BHAbI 3JICMCHTOB M OIICpaliii C HUMHU

Bun Onucanue [Tepexitouenuss wu|lIpoBepoyHbIe
PJIEMEHTA PJIEMEHTA neiictBus ¢ P3A.  [nelicTBus
BKIIOYUTSE. [IpoBepka OIIOPHO-
1 OTKIIIOYUT. CTEP/)KHEBOM  M3OJISILIUMU.
p 1t [IpoBepka MOJIOKECHMUSI.
a3bCJIMHUTENb
a [EPEKIIFOYCHUS  |JIs
L + ]
Ha>XaTh JIEBYIO[ITPOBEPKU Ha)kaTh
KHOTIKY MBIIIIH. [PaBYyO0 KHOMKY MBIIIIH.
BKIIOYUTE. [IpoBepka  IOJIOXKEHUS.
BbIk1H04aTEIb.
OTKIIOUHTh.
BKJIIOUCH —
o st 1151
3EJICHBIN IIBET
[EPEKIIFOYCHUS  [IPOBEPKU Ha)XXaTh
OTKJIFOYCH —
N Ha>XaTh JIEBYIO[IPABYIO KHOIKY MBIIIH.
KpACHBIN LIBET
KHOTIKY MBIIIIH.
BKIIOYUTE. [IpoBepka  IOJIOXKEHUS.
OTKIIOUHTh.
Pa3zbequHUTENb
— I 1t 1S
3a3¢MJISIFOIIIETO
osKa [EPEKIIFOYCHUS  [IPOBEPKU Ha)XXaTh
Ha>XaTh JIEBYIO[IPABYIO KHOIKY MBIIIH.
KHOIIKY MBIIIIH.
BKIII0YNTD.
L L OTKIIOUHTh.
ISt
I I [ABTOMaThl TH /L
[EPEKIIFOYCHUS
Ha>XaTh JIEBYIO
KHOIIKY MBIIIIH.
[IpoBepka  MOJOKEHUS.
IJ1sT
[IPOBEPKU Ha)XXaTh
[MPaBYyO0 KHOMKY MBIIIIH.
[lepexitounTh
i1
[EPEKIIFOYCHUS
Ha>XaTh JIEBOH
KJIaBUILICH B
PKEJIAEMYIO
[MO3UIINIO
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HacTpoMks YoTREOK
PESEREHEIX S8 WMT

POJOJKEHUE Ta0JI.

Beectu.
BriBecTn.
1t JICHCTBUS
Ha>XaTh JIEBOM
KJIaBUILICH B
PKEJIaeMbIi1 yroi
HaKJIaJKH.
. BrinonHeHue
Hacrtpolika .
HACTPOUKH.
yCTaBOK
MNIE: BBITIOJIHCHUS
[PE3EPBHBIX
HaXaTh JIEBYIO
BaIUT
KHOTIKY MBIIIIH.
3aMbIKaHUE. [IpoBepka.
MNIE: BBIIOJTHEHUSAJIA ~ TPOBEPKU  HAXKATh
ToKOBBIE IICITH. [HAXKATh JEBYIO[IPABYI0  KHOIKY  MBIIIHU
KHOTIKY MBILIH[IOCEPETUHE .
[MOCEepEINHE.

'Ykazarenb
HAMPSIKECHUS

[IpoBepka HaNPsKEHUS.
/17151 5TOr0 HY>XHO!

1 B3sate yKa3aTellb,
HanpspkeHus. i aToro
BBIOMPAIOTCS KHOIIKU.

el I

[Tocnie aToro kypcop
MBIIIY TPUHUMAET BUJ,

KAK yKa3aHO CJIEBA.

2. IlpoBepuTh UCTIPABHOCTH
yKazaTess HaIpsKEHUS
[MOJABECHUEM K TOYKE, I'JIE
eCTh HaIpsKEHUE.
3. IlpoBeputh oOTCYyTCTBHE
HanpspkeHus. s aToro
[MOABECTH  yKa3aTelb K
MHTEPECYIOLIEH HAC TOYKE.
4. [lonoxuTh yKazarelb
HanpspKeHust Ha MecTo. [l
PTOTO  HaXaTb  JIEBYIO

KHOIIKY MBIIIH.
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[Tpumep npocTeiiiero ynpaxHeHus (aBapHAHbIH PEIKUM).

PaccmoTpum Ha mpumepe, 4To MpeACTaBIseT U3 ceOsl ynpaKHEHHE.

[locne 3amycka Ha BBHITIOJHEHHE, O0y4aeMbIil MOABOJUT KypCOpP MBIIU H
Ha)KMMAaeT JIEBYIO KHOIIKY Ha Ta0JI0 «HAYaTh TPEHHUPOBKY.

[locne sroro Tabno ypausercss C HSKpaHa, 3BYYUT CHUpEHA, BHU3Y SKpaHa
MOSIBJIICTCSL COOOIIEHNE «JTMKBUUPOBATH aBAPHIO».

Jlanee oOyuaemblii JOMKEH OTKIIOYUThL CUPEHY, HaxaTh Ha Tabino «KVY wu
Tabno».

Crnenyromiasi KOMaHAa BBHIMONTHIETCS KOMIBIOTEPOM M TOBOPUT O HaJIUYUU
HaIpsDKeHUs Ha Tpuoope.

OOy4aeMblil TOMKEH HaXaTh Ha MPUOOpP, PU 3TOM BHHU3Y IKpaHa MOSBISETCA
coobmenue «U=Un».

3areM cienyeT HaXaTh Ha BBIKJIIOYATENb, MOCJIE YeTO OH MepecTaeT MHUTaTh U
MEPEKIII0YACTCS B TIOJIOKEHUH BKITFOUCH.

AHAJIOTUYHO BBITTOHSIOTCS U OCTAIBHBIC JCHCTBUS.

[Ipy BBIMOTHEHWW YNpPaKHEHUS OO0ydaeMbli MOXKET BBI3BaTh Ha JKpaH
MOJICKA3KYy JIJISl TEKYIIETO MIara yupaxHeHHSI.

JleficTBuUS, BBITIONHIEMbIE OOYyJYaeMbIM, 3alMCHIBAIOTCS KPACHBIM IIBETOM,
NPUHYAUTEIbHBIC JeUCTBUs (IEWCTBUS KOMIIBIOTEpA) — TONYOBIM, MOACKA3KH IS
00y4aeMOro — CHHUM.

OO1mumii BU SKpaHa MpeACTaBIECH Ha PUC.

Ha MNC-A ¢ vHeycnenwwam AMNB oremoyunacs BN-10kY co espusom B-b W Bosropadvem aveard B-b na NC-b.

® i &b PP el 11:16:31 |
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IIpumeps! ynpakHeHu Ipu padoTe HA TPEHaKepax

B kadectBe yueOHOrO mpuMepa MpUBEICHa TUIOBAs J1abopaTopHas padoTa 1Mo
paboTe ¢ TpeHa)xepamH, B KOTOPOH pPacCMOTPEHO IO OJHOMY OIIEPAaTUBHOMY
3aJIaHAI0 JJIS CITydass HOPMAJIBHBIX PEKHMOB, BBITOJHIEMBIX HA MHEMOHHYECKOM
TpeHa)XXepe MUCIeTYepa IHEProcucTeMbl 13-2M W KOMIIBIOTEPHOM TpEHaXKepe
«Mopyc».

Kaxnas naboparopnast pabota BKJIItoUaeT B ceOsi:

1eJib paboThl,

3aJjaHue,

HCXOJHYIO CXEMY,

YKa3aHUs 10 BBHITOJTHCHUIO PAOOTHI.

Huxe npuBeaeHbl OJHOJMHEHHBIE CXEMbI U MOCIEA0BATETbHOCTH BbITOJHEHUS
COBMAJAAOIINX MEXKIY CO00M y4eOHBIX YIpaXXHEHUN

Nel nns Tpenaxepa TO-2M

Ne3 nnia Tpenaxkepa «Mogyc».

JIABOPATOPHAS PABOTA Nel.
BbIBOI B PEMOHT JIMHHMH JJICKTPOINIEPEAAYH.

Lenv pabomel: M3ydyeHNUE NOCIENOBATEIBHOCTH JIEUCTBUN MPU ONEPATUBHBIX
NEPEKITIOYEHUSIX CBA3AHHBIX C OTKJIIOYEeHUWEM JuHuM  Hanpsbkennem 10 kB
TYIUKOBOTO TUTAHUS.

3aoanue: OTKIOUYUTH U 3a3eMauTh JuHUIO 10 kB Tynukosoro nuranusa JI1013
JUIE pEMOHTA JIMHUKM ¥ TpoBelieHus] peBu3uil Boikitodaresnei (B) na TIC Ne3 u I1C
Ne6.

Ucxoonaa cxema: nunus JI1013 naxomutcs B pabore. OHa cHaOxeHa
aBTOMATHYECKUM MOBTOPHBIM BKiIFOueHUeM (ATIB) co croponst nutanus [1C3.

Vkazanus xk evinonnenuto 1abopamoptoti pabomai.

OTkiro4eHUe TYNMUKOBOW JIMHUM 11€JIeCO00pa3HO HayuMHaTh co cTopoHbl [IC
MoTpeOuTeNe, ero onepaTuBHLIM MEPCOHAIOM, a MOTOM MPOAOJIKUTH OTKIIOUCHHE
co croponbl mnuratromer IIC, roe mnepen OTKIIOYEHHWEM BBIKJIKOYATENS JIMHUU
MPOBEPSETCS OTCYTCTBUE HA HEW HArpPy3KH.

JIJist OTKIJIFOYEHMSI MUTAOIIEH JIMHUM U BBITIOJIHEHHSI HA HEM PEMOHTHBIX padoT
HEe TpeOyeTcsi, W OTO OYEBUAHO, OTKIIOYEHUS JPYTUX MPUCOSTUHECHUH,
nojgcoequHeHHBIX K c.m1. 10 kB I1C Ne6.
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Kapma 1
HCXOAHBIX NOTOXERYNA ANTAPATOR HA
UIMTE M NMYAILTE TPEHAMEPA

SAQAHUE 1

OTRMOYHATL H IAIEMIATE JIMHNEC 10 KB. TYTIHECBOr 0
fIHTARMA 1012 4NA PEMCHTA THHHR ¥ NTPOBELEHRA
PERUINY BLIKMHONATENEM HA MOACTAHLIMAX 31 6

fl/CT 3
172

2 CEKLIHAS
270

}

|| 206
III—/J 11013 234 A 233 233
/1 \
S 7
HA NTYALTE 232
MOOCTAHUMAE 2 AN MHHME 11013 - BKAT. 257

Kapra yue6Horo 3aganus Nel Ha tpenaxxepe TO-2M

BN- 10 kY = Ac

= an-a

Al ] —

3k 3H-2
i L4

P

1 ceku i J CEELMA
A-w
e Nnc-b _
ﬁ\

Kapra yue6Horo 3ananus Ne3 Ha tpenaxepe «Moayc»
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Ilocneoosamenvnocme evlnonnenus 3a0anus Ha mpenaxcepe TI-2M

[Tar [Homep Oneparnus, AeiicTBHE Kurou (KJI), kxnomnka (KH) [Tonoxenne
n/u | xona #a e (L), mysnere (IT) HavanbHOE| KOHEYHOe
IHEPBAS ITPOI'PAMMA —Ilocsie10BaTeIbHOCTD ONePALMil U JeHCTBHI
Ha TIC Ne6
| | 232 |Otxmounts Beikmouarens J11013 [, KJI B J11013 | Bk | o
Ha I1C Ne3
2 | 257 (Orxmounts AIIB J11013 I1, KJI AIIB J11013 BKJI OTKJI
3 | 206 (Otkmrounts BeIKIHOYaTeb JI1013 |, KJI B J11013 BKJI OTKJI
4 | 207 |OTKIIOYHTH muaeiHbiAl L, KJI JIP 1013 BKJI OTKJI

pazseauanTens JI1013
5 | 210 (OTKIHOYHTH mmHABIHL, KJT LIP JI 1013 BKJI OTKJI
azpenuauTens J1I1013
Ha TIC Ne6
6 | 233 |BoikaTuth TenexKy BoikIrouatens |, aBa kimo4a BTBHIYHBK| — BKI OTKIJI
JI11013 B pemoHTHOE T0JI0KeHHE |KOHTakTOoB B JI1013
7 | 235 |Yoemutbcs B ucmpaBHocTH|LLl, mHIMKATOp B rHE3xA: BKJI
WH/IMKaTOpa «TTOJIKITIOYEHUE, KacaHue
«IIpOBEpKa»
8 | 165 |IIpomepurhb orcyrctBue |lLl, maaukarop B rHé3na: BKJI
Hanpsbkenus Ha JI1013 «TIOJKIIIOUEHUE», KacaHue
«GAXKUM 3a3EMIICHUS»
9 234 |Bxmrounts 3aszemursromue  Hoxu 111, KJI 3H JI1013 OTKJI BKJI
Ha JI1013
Ha I1C Ne3
10 | 212 |Y6emuthcss B wucnpaBHoctH |1, mHIUKATOp B THE3MA: BKJI
WH/IMKaTOpa <«TTOJIKITIOYEHUE, KacaHue
«IIpPOBEpKa»
11 | 165 |IIpoBeputs orcyrcTBHe Hanpspkenws |11, naaukarop B rHé3na: BKJI
Ha juuann J11013 IO IKJTFOUEHHUE, KacaHue
«GAKUMBI 3a3EMJICHUSD
12 | 211 |Bxmrounts 3H na JI11013 I11. Kmrou 3H JI1013 OTKJI BKJI
13 | 221 |[IpucoenuHHUTH nepeHocHsle| 1], 3a3emnenue B rue3 1o BKJI
3azeMiieHHsl K 3axuMy «3EMJLSI» @)ZHD”
B siyeiike Beikioyarens JI1013
14 | 212 |V6emutscss B ucnpaBHoctu|lll, nuaukarop B THE3MA: BKJI
WH/IUKaTOpa «TTOJIKITIOYEHUE, KacaHue
«IIpPOBEpKa»
15 | 753 |IIpoBeputs otcyrcTBue Hanpspkenws |11, MaaukaTop B rHé3na: BKJI
Ha BBOJax BbIKIrouarens JI11013|«moaxiroueHne, KacaHue
CO CTOPOHBI JINHUU «GAXKUM 3a3EMIICHUS»
16 | 215 |To xe cO CTOPOHBI IIWHHOTO KacaHue
pa3beIMHHUTEIS
17 | 222 |Hamoxurs nepeHocHsie| L1, 3a3emiienue B rue3 o BKIL.
3a3eMJICHHST Ha BCE  BBIBOJIBI|<BAXKUM 3a3E€MIICHUS»
Borkmrouatens J11013

[Ipumeyanue: BO3MOkKHBI BapuaHThI maros 15 win 16.
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npoooJicerue maoi.

[Tar [Homep Oneparnus, AeiicTBHE Kurou (KJI), kxnomnka (KH) [Tonoxenne
n/o | xonxa na mwre (I11), mynsre (IT)|HavansHoe| koHeuHOE
BTOPASA TPOI'PAMMA —IlocienoBareibHOCTH ONepPaluii, 1eliCTBHH U NIEPEroBOpPoB
I 703 [ucneruep — nexypuomy [1C Ne3:Tenepon
MPEIyNpexIeHUE O MPEICTOAIIEM
orkmoyennu J11013
2 | 706 |[ducmeruep — nexypaomy I1C Ne6:Tenedon
pacriopspKeHne
Ha IIC Ne6
3 | 232 (Orxmounts BeIKirouaTens J11013 [, KJI B J11013 BKJI OTKJI
4 | 406 [[IpoBeputb oTCcyTrcTBUE Harpyskull, KH, KOHTpPOJIK HaXKaTh
Ha J11013 Harpysku JI11013
5 | 700 Hexypusrii IIC Ne6 — mucnieruepy:(Tenedon
COOOIIEHNE O BBINTOJHEHUH
6 | 703 [lucneruep — nexxypaomy IIC Ne3:Tenedon
acTopspKeHHe
Ha I1C Ne3
7 | 257 |Orxmarounts AIIB J11013 I1, KJI AIIB J11013 BKJI OTKJI
8 | 407 [IpoBepurs otcyrcTBHE HArpys3kull, KH, KOHTpOJIh
Ha J11013 Harpysku J11013
9 | 206 (OtkmrounTh BeIKIHOYaTeNb JI1013 |, KJI B J11013 BKJI OTKJI
10 | 653 [[Iposepurs monoxkenwe ammapartalll]l, KH B J11013
Ha MecTe
11 | 207 |OTkiIOYUTH muaeiHbiAl L, KJI JIP 1013 BKJI OTKJI
pazseauanTens JI1013
12 | 652 [[IpoBeputs nonoxenue ammapara |11, KH MIPOBEpPKA HAXKaTh
azpenuauTens 10 kB
13 | 210 |OTkiOYuTH mmHABIHL, KJT LIIP JI 1013 BKJI OTKJI
azpenuauTens J1I1013
14 | 652 |[[IpoBeputs nmonoxenue ammapara |11, KH MIPOBEpPKA HAXKaTh
azpenuauTens 10 kB
15 | 700 exypnsriii [IC Ne3 — nqucnietuepy:Tenedon
COOOIIEHNE O BBINOJIHEHHH
16 | 706 |Tucneruep — pexypHomy [1C Ne6:Tenedhon
acTopspKeHHe
Ha TIC Ne6
17 | 663 |I[IpoBeputs nonoxenune|11], KH B JI1013 HaXarb
Borkmoyarens JI1013 na mecte
18 | 233 |BeikaTuth tenexky |, n7Ba kor0o4a BTBIYHBK|  BKII OTKIJI
BBIKJIFOYATENS J11013 B |koHTakTOB B J11013
PEMOHTHOE TOJIOKEHUE
19 | 235 |Voemutscss B wucnpaBHoctu|lll, nHaMKaTOp B rHE3NA! BKJI
WH/IUKaTOpa <«TTOJIKITIOYEHUE, KacaHue
«IIpOBEpKa»
20 | 165 |IIpomepurhb orcyrctBue |lLl, maaukarop B rHé3a: BKJI
Hanpspkenus Ha JI1013 IO IKIIOUYECHUED, KacaHue
«GAXKUM 3a3EMIICHUS»
21 | 234 |Bxmounts 3azemursionue Hoxxu| I, KJI 3H J11013 OTKII BKJI

Ha J11013
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npoooJicerue maoi.

COOOILIEHUE O BBINIOJTHEHUU

22 | 664 [IpoBepuTh nonoxenuellll, KH mposepka HaXaTb
anmapara
23 | 700 |dexypusriii IIC Ne6 — mucnieruepy:(Tenedon
COOOIICHNE O BBIIOJIHEHHH
24 | 703 |[Iucreryep — nexxypaomy I1C Ne3:Tenedon
pacriopspKeHne
Ha I1C Ne3
25 | 212 |Y6emutbess B ucnpaBHoctH| L, mHAMKaTOp B THE3MA! BKJI
WH/IMKaTOpa «TTOJIKITIOYEHUE, KacaHue
«IIpOBEpKa»
26 | 165 |IIposeputh otrcyrcrBre HanpspkeHus LU, nHankaTop B THE3MA: BKJI
Ha juuann J11013 IO IKJTFOUEHUE, KacaHue
«BAKUMBI 3a3EMJICHUS
27 | 211 |Bxorounts 3H nHa J11013 1. Kmrou 3H J11013 OTKJI BKJI
28 | 652 [[Iposeputs nonoxxenue anmapata |[L[, KH mposepka 3H 10 naxars
kB
29 | 221 |IIpucoeauHUTH nepeHocHsle| 11, 3a3emnenue B rue3 1o BKJI
3azeMiieHHst K 3axuMy «3EMJLSI» @)ZHD”
B SYEHKe BBIKIIOYATENS JUHUU
JI1013
30 | 212 |Y6emutbcs B wmcmpaBHOCTH | L, mHIMKATODP B rHE3MA! BKJI
WH/IMKaTOpa <«TTOJIKITIOYEHUE, KacaHue
«IIpOBEpKa»
31 | 753 |IIpoBeputs orcyrcrBue Hanpspkenus| L, MHaqukaTtop B THE3MA:|  BKIL. BKJI
Ha BBoOJax BbIKIrouarens JI11013|«moaxiroueHne, KacaHue
CO CTOPOHBI JINHUU «BAXKUM 3a3EMJICHUS»
32 | 215 |To e cO CTOPOHBI HIMHHOTO KacaHue
pa3beIMHHUTEIS
33 | 222 |Hanoxwurs nepeHocHsie| L], 3a3emiienue B rue3 o BKIL.
3a3eMJICHHST Ha BCE  BBIBOJIBI|<BAXKUM 3a3E€MIICHUS»
BoIkmrouatens J11013
34 | 700 [Hexypnsrii [IC Ne3 — mucnieruepy:| Tenedon

[Ipumeyanue: BO3MOkKHBI BapuaHThI maros 31 wim 32.
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Ilocneoosamenvnocms gblnonnenus 3a0anus
Ha Komnoiomephom mpenaxcepe <Moodyc»

HHEPBASA ITPOI'PAMMA

ITociienoBaTeIbHOCTH ONEPALUi U JeiCTBUI

BriBectu B peMoHT JinnHuio 10 kB TynukoBoro nutanus

u BeikTroyarenu Ha [1C-A u [1C-b

OTKi1I0UnTh BBIKITIOUATENh B-b

[IpoBeputs oTcyTcTBUE TOKA HA B-b
[TpoBepuTh OTCYTCTBUE TOKA HA B-A
Otxirounts AIIB

OTKJII0UNTH BBIKITIOUATENL B-A

ITpoBepuTth oTKiItOUEeHUE B-A

ITposeputs KosoHKHN JIP

OTxIIF0YUTh pazbeIuHUTEND JIP

IIpoBepuTh MONOKEHUE HOXKEN pasbeguHuTens JIP
IIpoBeputsh kosoHKM [1IP

OTtxiirounTh pazpeauHuTens P

[IpoBeputs nonoxenue Hoxkeu pazbeauuurens [P
[IpoBeputs oTkntoueHne B-b

OTKIIFOYUTH BBIKATHYIO STYEHUKY

IIpoBepuTh MCIPABHOCTH 11yIIA

IIpoBepuTh OTCYTCTBHE HANPsKEHUA TTociie B-b
3aMkHYTh HOXH 3/H-2

[TpoBepuTh nonoxenue Hoxen 3/H-2
IIpoBepuTh MCIPABHOCTH 11yIHa

IIpoBeputh OTCYTCTBUE HanpsiKeHUs nocie JIP
3aMkHyTh HOXH 3/H-1

[TpoBepuTh nmonoxenue Hoxxen 3/H-1

IIpoBepuTh OTCYyTCTBHE HanpskeHUs Mexay B-A u 1P

HaknanpiBaem 3azemiienne mexnay B-A u JIP
HakmaneiBaem 3azemiienne mexnay B-A u P
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BTOPAS ITPOI'PAMMA
IHociienoBaTebHOCTH ONEPALMA, 1eHCTBUI U NIEPEroBOPOB

BriBectu B peMoHT nunu0 10 kB TynukoBoro nutaHus
u BeikTroyarenu Ha [1C-A u [1C-b

=

[TozBonuts MII-A. [ducneruep - AII-A: mpenymnpexaeHue O MNPEACTOSIIEM
orkitouenuu BJI-10 kV.
[TozBonuts [AII-b. [Iucneruep - AII-b: pacniopsixeHue.
Otxirounts B-b.
IIpoBeputs Harpysky Ha B-b.
[Tozonuts AC. AII-b - JIC: cooOmieHne 0 BEITOJIHCHHH.
ITozBonuts [AII-A. ucneruep - AI1-A: pactiopsikeHHE.
IIpoBeputh Harpy3ky Ha B-A.
Otkmrounts AIIB BJI-10 kV.
Otxirounth B-A.
. [IpoBepuTh OTKIIOUEHHOE MOJ0XKeHne B-A.
. OcmoTtpeTs kononku JIP.
12. OrxnrounTs JIP.
13. IIpoBepuTh OTKIOUEHHOE MOoJ0xeHue JIP.
14. Ocmortpets kononku IIP.
15. OtxnrounTs LIP.
16. IIpoBepuTh OTKIIOUECHHOE Mo0xeHue [IP.
17. lTozBonuts JC. AII-A - JIC : cooOmieHne o BBIMOJIHEHUH.
18. TTo3Bonuts JI1-b. qucneruep - JAI1-b: pacniopsixenue.
19. IlpoBepuTh OTKIIOUECHHOE MOJ0XeHue B-b.
20. Beixkatuth B-b B peMoHTHOE non0KEeHHE.
21. TlpoBeputs oTcyTcTBHE HampsbkeHuss Ha BBoje BJI-10 kV B sueiike B-b:
MHIUKATOP-TIPOBEPKA UCIIPABHOCTH; HHJUKATOP-IPOBEPKA HAMIPSKEHUS.
22. Britountsb 3/H-2 B siueiike B-b B cropony BJI-10 kV.
23. I[IpoBepuTh BKIIOUCHHOE ToJ10keHue 3/H-2.
24. TTozBonuTts JC. AI1-b - JIC: coolIieHre o0 BBITOJTHEHHH.
25. [lo3zBonuTts [AI1-A. ducneruep - JAII-A: pacnopsikeHue.
26. IlpoBeputh OTCyTCTBUE HampsbkeHuss Ha JIP B CTOpoHY JMHUU: UHAMKATOP-
MPOBEpPKA UCMPABHOCTU; HWHIAUKATOP-IIPOBEPKA HAPSHKEHUS.
27. Bxitounts 3/H-1 Ha JIP B cTOpOHY TMHUM.
28. IIpoBepuTh BKIIOUCHHOE ToJ10keHue 3/H-1.
29. IlpoBepuTh OTCYTCTBUE HampsikeHUss Ha omuHOBKe B-A B cropony IIIP:
WHIUKATOP-TIPOBEPKA UCIIPABHOCTH; HHJUKATOP-IPOBEPKA HAMIPSKEHUS.
30. YcTaHoBUTH IepeHOCHOE 3a3emiieHne Ha B-A B ctopony JIP.
31. YcraHoBUTH epeHOCHOE 3a3emiieHne Ha B-A B ctopony LLIP.
32. IlozBouuTts JIC. IAII-A - JIC: cooOmieHne 0 BBIIOIHCHUN

HOONOUA~WN

=
— O
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JIABOPATOPHBIE PABOTDI

3a0anusn HOPMAIbHBIX PEHCUMOB

DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Otkmrounth U 3a3emianTh JuHuo 10 kB tynukoBoro| T3-2M 1
nutanug JI1013 nyig pemoHTa nuHMM M mpoBeneHuss| Mogayc 3
peBusuii Boikitouareneil Ha [IC Nel u Ne6. Buigecmu 6
pemonm evikmouamenu u aunuto 10 kB mynuxosozo
NUMAaHUsL.
CHsATb 3a3eMJIEHUE U BKIIOYUTH B padoTy aunuto 10 kB| TO-2M 2
JI1013. Brarouums 6 pabomy ewvikmouamenu u aunuto| Mojayc 4
10 kB mynukogoeo numanusi.

B - 10 kY
1 & Ac
P —
is;m an-» SH-2 l
_—
ERAn-B
Me-s = = B6 [
LUP
1%&%“ |
Nc.a nc-b
DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
OTKIIIOYUTh U 3a3eMJIUTh TpaH3uTHyto JuHuto JI7 110] TO-2M 5
kB nns paGotel Ha HeWl. Omxarouums u 3azemaums| Mojayc 1
sunuro 110 kB onsa pabom na aunuu.
CHATb 3a3eMJIEHUE U BKJIIOYUTH B padoTy TpaH3utHy| T3-2M 6
muamio JI7 110 kB. Cuame 3a3emnenue u éxniouums 6| Mojyc 2
abomy aunuro 110 xB.
i Wwet B4 P Pz B2 WR-2 E
- N —] i . . . —] i
. = . l J . = .
AME e
fm f e
= = .

T3C
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DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
OTkimrounTh U 3a3eMiIUTh KaOenpHyto JuHuio JII010A| TDO-2M 3
cnapenHoro ¢uaepa 1010A+1010b nma pabor Ha| Momyc 7
Tpacce kabenda. Omxmouums u 3azemaums Da
cnapenno2o guoepa Pa+o6.
CHATb 3a3eMJICHUE M BKIIOYHMTH B paboTy kabenbHyro| T3-2M 4
muanio JI1010A cnapennoro ¢uaepa 1010A+1010b. Moayc 8
CHamb 3a3zemnenue u exkmouums 6 padbomy Da
cnapenno2o guoepa Pa+o6.
nc-A
A nac
Eﬂnq LUP g+
= An-2 Biba+
3 An-3
KP-E | | kp-wa
|||—r~’”|—- -—F"“u—“l
IHE 7 <7 3H-a
05 ha
Ly L
J ||I — -—|“~u—|||
J\ 3H-G 3H-a
%51 B % AEF s 0 B [ Bpes [
[ & C 4 I I
nc-3 nc-2
DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha IIC Nel otkmrouuTh M 3a3emuidTh TpaHchopmatop| TI-2M 7
T2 125 MBA nnsa pabor Ha TpaHcpopmartope u ero| Moayc 5
Beikitouatene 110 kB. Boigecmu 6 pemonm AT-1 u eco
svixnrouamens 110 kB.
Ha TIC Neol cusaTh 3azemieHre W BKIIIOUMTH B pabdory| TO-2M 8
TpaHchopmarop T2 125 MBA... Beecmu ¢ pabomy AT-1 u| Moayc 6
eeo sviknouamens 110 kB.
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PY-220 kY fow. B fow PY-110 kY
2., Eﬂ. - 2c.w. I
LP-2 LLP-1 & an Wp-2 \W WP
3H-2 3H-1 5H-1
1 —=—"— — ]I ][I
aH-4 [ B2 B [ 3m-3 [ B3
| p——— — ]I 3H-2
-—F‘H—' |
| P2 TP |
3H-5 AT [ TP
I o |1 3H-3
-—F‘“n—' |
l\. POCLL POCLL

98 -

---------- ﬁ l " 1

- &
KPY-10kY

DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha IIC Ne3 otkmtounTh M 3a3emuinTh TpaHchopmarop| TI-2M 9
T1 nns pabot Ha Tpancopmartope. Ha nlem 110 kB| Mouyc 9
svigecmu 8 pemoum T-1 6e3 omxnouenuss TuHUU.
Ha IIC Ne3 cHsTh 3a3emiieHME W BKIIOUMTH B padory| TO-2M 10
T1. Ha nlecm 110 kB cusamo 3a3emienue u gxarouums 6| Moyc 10
abomy T-1.
AETOMETHES OL-1 1 O0-2 AETOMETHES Of1-3 TH-1W TH-II
CNepaTHEHBIR CINERaTHE HeIl AETOMATE!
Tok ToOk HH. K
A TOMATIHES Ha ABP
OTKEAKYEHKE
B-10kY T1 1 T2 CE-10 kY
CNEpaTHEHBIR CNERETHE HeIH
Tok a TOK a
AT AEP
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PopmynupoBKa 3a1aHUs

Tpenaxep

Ne 3amanug

OTKITIOYUTH U 3a3eMIIMTH 11 peMoHTa auHuio 110 kB
JI4 ¢ orerBnenneM. Bapuant 1. Ha IIC Ne3
HampspkeHue ¢ TpaHchopmatopa T2 cHumaercs
otaenurensamu O2. Omxrrouums u 3azemaums 0
emonma JI-2 110 kB (1-u 6apuanm).

T3-2M

11/1

Monyc

11

OTKIII0YUTH U 3a3eMIIMTH 11 peMoHTa auHuio 110 kB
JI4 ¢ orserBnenneMm. Bapuant 2. Ha IIC Ne3
HampspkeHue ¢ TpaHchopmatopa T2 cHumaercs
orkitoueHreM nuHuu ¢ I'POC u TIC Nel. Omxnouums
u 3azemaums ons pemonma JI-2 110 kB (2-u1 sapuanm).

T3-2M

11/2

Monyc

13

CHATb 3a3eMJIeHHE U BKJIIOYUTH B padotry auHuio 110
kB J14 ¢ orBerBnenrieM. Bapuant 1. [logauy HanpsikeHus
Ha TpaHcpopmatop T2 nHa IIC Ne3 BBINOJHUTH
BKJIIOUEHHEM JIMHEHHBIX pazbeaunutenein PJI2. Cuame
3azemaenue u exmoyums 8 pabomy JI-2 110 kB.

T3-2M

12/1

Monyc

12

CHATb 3a3eMJIeHHE U BKJIIOYUTH B padotry auHuio 110
kB JI4 c¢ orBerBnenueM. Bapuant 2. I[lomauy
HaIpsDKEHUs] MPOU3BECTH OJHOBPEMEHHO Ha JIMHUIO
JI4 ¢ orBerBienueM u tpaHchopmatop T2 na I1C Ne3.
CHamb 3a3emnenue u gxaouums 6 pabomy JI-2.

T3-2M

12/2

Monyc

14

OTKIIOYUTH U 3a3eMIIMTH 11 peMoHTa auHuio 110 kB
JI4 ¢ oTBeTBIEHUEM C OTKJIIOYEHUEM TpaHchopmaropa
T2 na [1C Ne3. Bapuant 1. Ha TIC Ne3 nampsikeHue c
tpancopmaropa T2 cuumaercs otaenutensimu OJ12.
Omknoyums U 3azemaums 0ona  pemonma JI-2 ¢
omxmiouenuem T-2 na I1C-3 (1-11 sapuanm).

T3-2M

13/1

Monyc

15

OTKIIIOYUTH U 3a3eMIIMTH 11 peMoHTa auHuio 110 kB
JI4 ¢ oTBeTBIEHUEM C OTKJIIOYEHUEM TpaHchopmaropa
T2 na IIC Ne3. Bapuant 2. HampsikeHue cHUMaeTcs
OJIHOBPEMEHHO C JIMHUM U ¢ TpaHchopmatopa T2 Ha
[1C Ne3. Omxkntouums u 3azemaums oas pemonma JI-2
c omxmouenuem T-2 na I1C-3 (2-it sapuanm).

T3-2M

13/2

Monyc

17

CHATb 3a3eMJIeHHE U BKJIIOYUTH B padotry auHuio 110
kB JI4 c¢ orBerBnenueM. Bapuant 1. I[lomauy
HampspkeHus: Ha TpaHcpopmarop T2 na IIC Ne3
BBINIOJIHUTh BKJIFOUEHHEM JIMHEHHBIX pazbeIUHUTENCH
PJI2. Cuams 3azemnenue u exnroyums 8 pabomy JI-2.

T3-2M

14/1

Monyc

16

CHsATB 3a3eMJICHUE U BKIIOYUTH B paboTy suHuio 110 kB
JI4 ¢ orBerBieHueM. Bapuant 2. [lonauy HanpskeHus
MIPOU3BECTU OJIHOBpeMeHHO Ha JnHuio U T2 Ha [IC
Ne3. Cuames 3azemnenue u eknrouums 8 pabomy JI-2.

T3-2M

14/2

Monyc

18
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DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
OTKJIIOYUTh U 3a3€MJITH JJII PEMOHTa TpaH3uTHyw| T3-2M 15
muano 110 kB JIS, orxoxmamyro ot ysznosoi IIC kx| Moayc 19
MIPOXOAHOM C YNPOIIEHHOM cxemMou. Omxmoyums u
3azemaums 0ist pemouma mpanzumuyro aunuro JI-5 110 kB
CHATb 3a3eMJIEHUE U BKJIIOYUTH B pabOTy TpaH3utHyw| T13-2M 16
muHuto JIS. Cuame 3azemnenue u exknrovums 6 pabomy| Moayc 20
Mpau3ummyo aunuio JI-5.
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DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha TIC Ne9 BbiBecTH B pEMOHT CEKIIMOHHBIN BhIKIIIOUaTeNb| 12-2M 17
CB 220 kB BKIIIOYEHHEM  pasbeuHUTENEH| Momyc 21
PEMOHTHON TepeMbIuKU. Buvisecmu 6 pemonum CB-220
KB ¢ exnrouenuem peMoOHmMHOU nepembluKy.
Ha IIC Ne9 cuats 3a3emnienne u BBectu B pabory CB| TDO-2M 18
220 kB, oTIIOUNTH DPAa3bEIMHUTENH B HEpeMbluke.| Moayc 22
Beecmu 6 pabomy CB-220 kB.
BN-1 NC-A 1 BN-2 NC-B BN-1 NC-BwBN-2 NC-B
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| cekupa = Il cekpa
DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha TIC Nel nepeBectu Bce npucoeaunenus c | c.u. 110 kB,| T3-2M 19
Haxozsmecs B padbote, Ha || (pezepBHyr0) c.11. ¢ momonipo|  Moayc 23
HICB. B PY-110 kB nepesecmu 6ce npucoeounenus c | na ll
c.ut ¢ nomowwio ILLICB.
Ha IIC Nel B PY 110 kB nepesectu siuauto JI1 ¢ | c.ur. va ll| TD-2M 20
c.ur. 110 kB, a munuto JI2 — co Il c.ur. va | c.m. 110 kB ¢| Moayc 24
ucnonszoBanueM [1ICB 110 xB. B PY-110 kB npouzsecmu
nepeguxcayuro JI-1 u JI-2 ¢ nomowwio I1ICB.
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Ha I1C Nel nepeBectu Bce npucoeaunenus ¢ | c.au. 110 T9-2M 21
kB, Haxonsmeiics B pabore, Ha Il (pesepBHyro) c.im.| Momyc 25
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DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha IIC Nel B PY 220 kB, rae uvacte npucoeaunenuii| TO-2M 22
MMEET 10 2 BBIKJIIOYATENS Ha LIeNb, NIEPEBECTH JUHUIO| Moayc HET
JI21 ¢ | ma Il c.m., a auawuro JI22 co Il ma | c.m. Oe3
nomomu [ITOB.
DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha TIC Nel BmiBecTM B peMOHT BbIKIOHarenb u| TO-2M 23
auHelHble pasbeguHuTenun guHuu 110 kB JI5 c¢| Moayc 27
3ameHol Bbikmovarens Ha ICB. B PV-110 xB
svigecmu 6 pemonm B u JIP JI-5 c 3amenoii LIICB.
Ha TIC Nel BBectu B pabory mociie pemoHta| T9-2M 24
BBIKJIIOYATENNb U JIMHEWHbIE pazbeauHutenu auHuu JIS,| Moayc 28
BKJIFOUEHHOM B paboty Ha | c.mr. ¢ momomipto IICB. B
PYV-110 kB esecmu 6 pabomy B u JIP JI-5.
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DopMyJIMPOBKA 3aJaHUS Tpenaxep | Ne3ananus
Ha TIC Nel B PY 110 kB BBecTH B cXeMY BBIKIIOYATEIb T3-2M 26
muauu  JI2, waxonsmieiics B paboTe ¢ MOMOIIBIO Monyc HET
00XO/THOTO BBIKIIOUATEJIS.
Ha TIC Nel mepeBecTd BBIKIIOUATENIb COBMEIIEHHOTO TO-2M 27
ucnonHenus [1IOB 220 kB, ucnons3yemsriit kak [1ICB, B Monyc HET
pexum OB, cBszannoro ¢ | caun. 220 xB. 3arem
onpoOoBaTh 00X0IHYIO cucTemMy ¢ momoinbio [HIOB.
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4. CamocTosiTe/ibHAsi pa0d0Ta CTYy/ICHTOB

CamocrosTenbHas paboTa CTyJ€HTa BKJIIOYAET B ce0s U3y4eHHUE JEKIIMOHHOTO
Marepuajga M JONOJHMUTEIBHOW JUTEpaTypbl MO AUCLUUILIMHE NPU IMOATOTOBKE K
71a00paTOPHBIM 3aHATHSIM, a TAKXKE 3a/1aHUsl, 3aKPEIUISIONIME U3YUEHHBI MaTepuan u
ABJIAIOIIMECS] OCHOBOM JI NMOJATOTOBKM K JabopaTopHbM pabotam. B kadecTBe
3aJlaHUi Ha CaMOCTOSITENIbHYI0 palOoTy CTYAEHT MOJy4yaeT 3aJaHuE Ha OYEpPEIHYIO
nabopatopHyto  paboTy U B JIOMAIIHUX  YCJOBUSIX  IMOATOTaBJIMBAET
IIOCJICIOBATEILHOCTh  OCHOBHBIX OIlepaluidi MW JEUCTBUM IO  OIEPAaTUBHBIM
NEPEeKITOYeHUsIM U (QOopMUpYET OJNaHK ONEepaTUBHBIX MepekitoueHui. [Ipu stom
KOKIBIA CTYJEHT MMEET BO3MOYKHOCTH PEAJM3alUM INOJYYEHHBIX 3HAHUU B JIEMO-
Bepcusix nmporpammuoro komiviekca «Moayc» u [IBK «CoBeTunk gucneruepa.

KoHTponb cTeneHn ycBOSEMOCTHM Marepualia OCYLIECTBISETCS C MOMOILBIO
BOIIPOCOB ISl  CAMOIIPOBEPKHU, TECTOB, pedeparoB. Takke Ha KaxIOW JEKIUU
NPeYyCMOTPEH 5 MHHYTHBIH OINPOC CTYIEHTOB IO paHee (M CaMOCTOSITEIBHO)
M3YYEHHOMY MaTepuaiy.

Tewmbl pedepaToB 17151 CAMOCTOSITENILHON PaOOThI CTYA€HTOB 10 AUCIUIUIMHE
«OrnepaTuBHbIE EPEKITIOYEHUS B AIEKTPOIHEPIETHUECKUX CUCTEMAX.

OO61Me BOIpOCH! yNpaBIeHUs U BEICHUS PEXKUMOB paOOThl B SHEPTOCUCTEMBI.

OpraHu3aioHHas CTPYKTypa JUCIIETYEPCKOro YIPaBICHUs SHEPTOCUCTEMOM.

CBsi3b MEXy aIMUHUCTPATUBHO-X03SMCTBEHHBIM U ONEPATUBHBIM YIIPABICHUEM.

OYHKIUH U 337241 TUCTIETYEPCKOM CITy>KObI M CTPYKTypa €€ MOCTPOECHHUS.

OcHoBHBIE TPEOOBaHUS K PEXKUMY SHEPTOCUCTEMBI.

[Iporno3upoBanue rpa)uKoB HaArpy3KH SHEPrOCUCTEMBI.

NudopmarimonHoe 1 MeToaMYecKoe oOecreueHne OnepaTUBHBIX 3a7a4 BEICHUS

peXrMa SHEProCUCTEMBI.

Pa3paboTka omepaTHMBHOM CXEMbl HSHEPrOCUCTEMBI HA OCHOBE XapaKTEPHBIX

rpauKOB HArpy3KH.

9. VmnpaBneHue HOPMaJIbHBIM  PEXHUMOM JJIsi  OO€CleueHus  HaJekKHOCTU
HSHEPrOCUCTEMBI.

10. BriBos1 000py10BaHUSI B PEMOHT U KOHTPOJIb 32 €I0 PEMOHTOM.

11. OcHoBHbIE BUJIbI OIIMOOK MPHU ONEPATUBHBIX NEPEKTIOUYEHHUSX.

12. OcHoBHBIE Mephl MO MPEAOTBPALIEHUIO CHUCTEMHBIX aBapui, MNOPANIOK HX
JIMKBHJIALIUH.

13. OGcnyxuBaHUE SHEPrOCUCTEM MPOTUBOABAPUITHON aBTOMATUKOM.

14. Opranuzanus 3kcrutyatauuu Bo3aymHbsix JIDIT.

15. Opranu3zanus 3KcIutyaTaluu KaOeabHbIX JUHUH 3JIeKTponepeiay.

16. Buabl peMOHTHBIX pabOT M YCJIOBHS MX IPOU3BOJCTBA B ANEKTPUUECKUX CETAX
Pa3IUYHOrO Ha3HAYCHMUS.

17. JleficTBus mepcoHana npu JUKBUJIALNWK CTAHJAPTHBIX aBaPUMHBIX CUTYaILIUH.

18. KomnbloTepHbIE CUCTEMBI YIIPABIIEHUS 3JIEKTPUUECKON YaCThIO YJHEPrOOOHEKTOB.

19. Cxema u 3Tanbl ONEepaTUBHOTO YIPABICHUS.

20. IlpoTuBoaBapuiiHbie TPEHUPOBKHU U pabOTa Ha TPEHaXKepax.

NogkrowphE

©
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I'paduk camocTosiTeIbHOM Pa0OTHI CTYACHTOB

Homep|Homep Bormpocsl, 3ansiTus (HOMepa) Hcnonb3yembie CamocrosiTenbHas Dopmbl
HEJIeIN | TeMBI n3yJaemble HArJBI. © METOZ. padoTa CTy/IeHTOB KOHTPOJIS
Ha JICKI[HH IpaKTHY. | 1abopaT. ocooust conepiK. 9achl
(cemun.)
1 2 3 4 5 6 7 8 9
1 1 |OyHKIMU U 33a9¥ AUCHETIEpa IO 1 Hupens S.A. OnepatuBHble ODyHKUUU U 1
YIIpaBIECHHIO MIEPEKJIIOYEHHST KaK 3Tall CTAaHAaPTHOrO 3a1auu
sHepronpennpustaeM. [Ipuem u I[MKJIA OLEPATHBHOIO YIPABIICHHS. JcIeTdepa mo GI-ompoc
OLICHKA HCXOAHOI MH(pOPMAIHH. OCHOBHBIE OIPENETCHUS 1 YIIpaBIECHHIO p
IpuHsTHE peIIeHMH. CTaHAAPTHBIC TEPMUHEI. SHEPromnpesn-
OMOIHOHATBHBIE TePErPY3KH MPUSITHEM
2 2 |[CxemMa U OTambl ONEPATHBHOIQ Hupens S.A. OnepaTtuBHble Cxema u 3Tansl 1
lympaBneHusi. ODTam 00pabOTKH ¥ MePEKJTIOYEHHS KaK 3Tall CTAaHIAPTHOrO| OIEPaTHBHOTO
onenkn uHpopManuu. OneHka I[MKJIA OLEPATHBHOTO YIIPABJICHHS. yIIpaBIeHHS GI-ompoc
CHTyaluu u BBIOOp aJbTEPHATUB. OCHOBHBIE OIPENETEeHUS 1 p
Brioop mmaHa JelcTBHH. Otam CTaHJAPTHBIE TEPMHHBI.
eaIM3alUH PEeIIeHNs .
3 3 OrnepaTHBHBIE COCTOSHHS 2 10.B. Msicoenos, H.B. Casuna, A.I'. | TunoBsie cxembl 2
obopynoBaHus. THIOBBIE CXEMEI Porauesa. [IpoextupoBanue INMEKTPHIECKHX 6um-ompoc
INEKTPHIECKHUX COCAUHEHUH JNEKTPHIECKON YaCTH NEKTPOCTAHIMN| COCAUHEHUIT
W TIOICTAaHIIUH
4 3 Opranu3anus 1 nopsIok Msicoenos 10.B. OnepatuBHbie . Otnaua 2
IIPOM3BOJICTBA NIEPEKIIFOYEHNUIT B MePEKITIOYECHHS IIPU AUCTIETIEPCKOM U |  ONepaTHBHOH
JNeKTpoycTaHoBKaxX. OTnaua TEXHOJIOTHYECKOM YIPaBICHHU KOMaH/IbI
OIEePATUBHOIN KOMaHMbI (pacriopsixenmusi). KOHTPOJIbHas
(pactiopsixenust). CoctaBienne CocraBieHne pabora
OIEPATUBHBIX OJaHKOB H OIEePATUBHBIX
nporpamm. JlelicTBHS nepcoHana OIIaHKOB U
IIPH IIPOHU3BOICTBE MEPEKITIOY CHUH IIporpaMm
5 3 ITocnenoBaTeIbHOCTH OCHOBHBIX 3 PJ1 153-34.0-20.505-2001. Tumnosast |[TocnenoBatensHo| 2
omnepanuii u geiicTuii npu HHCTPYKIYS 110 TIEPEKIIFOYCHUSIM B CTh OCHOBHBIX
OTKJIFOYECHHU U BKIIIOUCHUH JNEKTPOYCTAaHOBKAX omnepauuii u
INMEKTPUIECKHX e eH. JeiicTBuil mpu
BrmoueHue mpoBepouHbIX OTKJIIOYESHHU U Git-onpoc
omepanuii B 6J1aHK OIepaTHBHBIX BKJIFOUCHHH
HIepeKTIOUeHHI INMEKTPHIECKHX
nenen
6 3 Ornepalliu B CXeMax peneiHoi PJ1 153-34.0-20.505-2001. TumnoBast | IlepekimodeHust 2
3aIUTHl ¥ aBTOMATHKH. HHCTPYKIUS 110 TIEPEKJIFOYECHUSIM B | Ha HOJCTaHIIUAX
INepexrodeHus Ha HOJCTAHITHSX JNEKTPOYCTAaHOBKAX BBITIOJHEHHBIX 10 6mmI-omnpoc
BBITIOJIHEHHBIX MO YIPOIICHHBIM YIPOIIECHHBIM
CXeMaM. cxeMaMm
7 3 |IlepeBoj MpUCOSTUHEHHH C OTHON 4 PJ1 153-34.0-20.505-2001. TumnoBast |TunoBeie Guanku| 1
CHCTEMBI IIIMH Ha IPYTYIO. HHCTPYKIYS 110 TIEPEKJIFOYCHUSIM B 1 IIPOT PaMMBbI
JleiicTBHs IepcoHaNa IPH BHIBOJE JNEKTPOYCTAaHOBKAX HIepeKTIOUeHHI
B PEMOHT CHCTEMbI COOPHBIX IIMH 3alTa
1 BBOJZIE UX B paboTy mocie HHAHBHILY=
aJbHBIX
pemoHTa. IleperiroueHus mpu
BEIBOZIC B PEMOHT BEIKIIIOUATENICH 1 FOMATITHHX
3aaHuit
BBOJIC X B pabOTy MOCIIE PEMOHTA.
TumnoBsle GJIAHKH ¥ IPOTrPaMMBbI
TepeKITIOYeHUI
8 4 IIpuunHbI aBapuii 1 OTKA30B. PJ1 34-20.561-92.Tunosas uucTpykuusi| OCHOBHBIC BHIbI 2
OCHOBHBIE BHJIBI OIIHOOK IPH T10 IPEeJOTBPAIECHHIO U JIMKBUIALUH OIIOOK PH 6um-ompoc
OIIEPATUBHBIX ITEPEKIIFOYCHUSIX. aBapuil B JJIEKTPHIECKOH YacTh OIEePATUBHBIX
9HEPrOCUCTEM MePEKITIOUCHHSIX
9 4 |OueHka aBapHfHOTO MOJIOKEHUS U 5 OuratoB A.A. O6cinyKHUBaHHE Paznenenne 2
3a/1a9¥ OIEPaTHBHOTO IIEPCOHAIA. INMEKTPHIECKHX MO CTAHIIUH ¢yHKIHI 11O
Pa3znenenne GyHKIHi 110 OIEePATUBHBIM EPCOHATIOM JIMKBHIALUH KOHTPOJIbHAs
JIMKBUJIALVH aBapHil MeXTy aBapuii MeXIY pabora
OIePAaTUBHBIM [EPCOHATIOM. OIePaTUBHBIM
IIePCOHATIOM
10 4 CaMocTosiTeNbHbIE JeHCTBUS ®unaroB A.A. O6cinyxuBanue Camocrositensubr| 1
HepcoHaNa MpH JIMKBUAUH INMEKTPHIECKHX MO CTAHIIUH e meifcTBus
aBapuil Ha MOACTAHIMSX. OIEPATUBHBIM [EPCOHATIOM HepcoHana npu
JIMKBHUIALUH Git-onpoc
aBapuii Ha
IOJICTaHITHSIX
11 4 . JleficTBus nepcoHana npu 6 OuratoB A.A. O6cinyKHUBaHHE JleiicTBust 2
JIMKBUJJAIMH CTAaHIAPTHBIX JNMEKTPHIECKHX MO CTAHIIUH HepcoHana npu
aBapUITHBIX CHTyalUH OIEePATUBHBIM EPCOHATIOM JIMKBHUIALUH 6mmI-omnpoc
CTaHIAPTHBIX
aBapUIHBIX
CUTyalun
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1 2 3 6 7 9
12 5 OCHOBHBIE aCHEKTHI 00yYCHHS. TD5-2M. Meropn. ykazaHus o Ha3snauenue u
PaGoTa Ha TpeHaxepax. MIPUMEHEHUIO TPEHaXKepa B Ipoliecce YCTpOHCTBO
Ha3snauenue u ycrpoiictso 00y4eHH s, THCTPYKIIHS 110 yaeGHOrO
yuebHOro tpeHaxepa TD-2M. MOJIb30BAHHUIO. TpeHaxepa TD-
Ha3snauenue u ycrpoiictso Amemun C.B., bepeskun A.A., I'ypbes M 6um-onpoc
KOMIIBIOTEPHOT'0 TPEHAKEPA J1.E., 3aiineB B.A. PykoBoacTBo
«Mopnyc». YkazaHus K II0JIb30BaTENS TpOorpaMMel “ TpeHaxep
MIPOBE/ICHUIO 3aHATHI Ha T10 ONEPATUBHBIM MEPEKIIIOU CHUSM ISt
TpeHaxepax MepCOHANA YHEPreTHIECKHX 00BEKTOB -
Monyc”
13 5 Iopsnok nmposeneHus TD-2M. Meropn. ykazaHus 1o DopmynupoBka
[1aGopaTOpHBIX ¥ yIEOHBIX 3aHATHI] MIPUMEHEHUIO TPEHaXepa B IIPOLecCe | ONepaTUBHBIX
Ha TpeHaxepax. PopMmynupoBka 00y4eHH s, THCTPYKIIHS 110 3a7a4 npu
OIepaTUBHBIX 337124 PH 3aHATUIX M0JIb30BaHHIO. 3aHATUAX Ha
Ha TpEeHa)xepax Awmemnn C.B., Bepeskun A.A., 'yppeB | TpeHakepax 3ammra
J1.E., 3aiinieB B.A. PykoBoacTBo pedeparos
TI0JIb30BaTENSI TporpaMMel “ TpeHaxep
T10 ONEPATUBHBIM MEPEKIIIOU CHUSAM ISt
IepCOHANa YHEPreTHIECKHX 00BEKTOB -
Monuyc”
14 5 | Tunosble 3aanus I 3aHATHN Ha T3-2M. Meron. yka3aHusi o TunoBsie 3a1aHUs
TpeHaxepax. [Ipumepst MIPUMEHEHUIO TPEHaXKepa B IpoLiecce | Ul 3aHATUI Ha
yIpakHeHHuit npu pabote Ha 00y4eHH s, THCTPYKIIHS 110 TpeHaxepax sammTa
TpeHaxepax M0JIb30BaHHIO.
Amemun C.B., bepeskun A.A., I'ypbes HHAHBHILY=
J1.E., 3aiinieB B.A. PykoBoacTBo AITBHPIX
TI0JIb30BaTEN TporpaMMel “ TpeHaxep FIOMAIIHHX
3a7jaHui
T10 ONEPATUBHBIM MEPEKIIIOU CHUSM JJISt
HepCOHANa YHEPreTHIECKHX 00BEKTOB -
Monuyc”
15 6 AJNTOpUTMBI Coserunk aucnerdepa. MucTpykius no| KomnbrorepHsie KOMIITIEKCHOE
aBTOMaTH3HPOBAHHOIO Tpensnepro / M.S1. Kyno, A.B. CHUCTEMBI 3aJlaHre
topmupoBaHUs Massimes, b.P. Mopo3osuy, B.A. yIpaBJIeHHs.
T0CJIEJ0BATENLHOCTH Cymumos, 10.1. Yamicos EKTPUIECKOM
OIepaTUBHBIX MEPEKIIIOUEHUI. YacTbIO
KowmnbrorepHas cucrema 9HEProoOHEKTOB
«CoBET4HK JUCIeTYEpa».
KoMInbloTepHbIE CHCTEMBI
YIpaBJIEHHs IEKTPUIECKOM
YaCThIO SHEProoObEKTOB
B nmporniecce n3ydyeHust AUCHUILIMHBI (TIOCIE KaXKA0T0 Ja0OPAaTOPHOIO 3aHSITHS)
CTYACHTBI IIOCJICA0OBATCIBHO pa3pa6aTBIBaIOT MNpCIIOKCHHBIC TPCIIOoaAaBaTCICM

BONPOCHl K CAMOCTOSITEIBHOM pabdoTe M 3allMLIal0T HUX COINIaCHO Tpaduky,

YKa3aHHOMY B y4e€OHO-METOUYCCKON (TEXHOJIOTUICCKOM) KapTe TUCIIUTUIHHBI.

Ha nocneanem j1abopaTOpHOM 3aHSTHUM CTYJEHTHI 3allUIIAIOT KOMIUIEKCHOE
3aJJaHUE LIEJTUKOM, C €r0 aHaJIMU30M U OLIEHKOM NPUHATHIX UHKEHEPHBIX PELICHUM.
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5. MeToauveckue yKa3aHHs 10 BHINOJHEHUIO JOMAIIHUX 32/IaHUI U
KOHTPOJIbHBIX PadoT

Kommenmapuu k 3a0aue no omki04eHuIo u 6K1104eHUI0
6030YUIHBIX U KADEIbHbIX TUHUIL MYNUKOBO20 NUMAHUAL.

[lo cBoemMy TMOJIOXKEHHIO B CETH BO3AYyLIHblE U KaOelbHblEe JHMHUU
AJIEKTpONEpeaun HanpskeHueM 6 kB W Bbllle MOryT MMETh OJHOCTOPOHHEE H
IBYXCTOpOHHee mnuTaHue. K TmepBbIM OTHOCATCS JIMHAM TaK Ha3bIBA€MOIO
TYHUKOBOI'O MUTaHUs, KO BTOPBIM - TpaH3UTHBIE JMHMM. [locTaHnyy, nutaemsle Mo
TYHNUKOBBIM JIMHUSIM, B OOJIBIIMHCTBE CIy4aeB MPUHAMJIECKAT HPOMBIIUICHHBIM,
CEIbCKOXO3IMCTBEHHBIM W JAPYTMM HPEANpUSITHSIM U OOCITYKHUBAKOTCA MX
ONEPATUBHBIM MIEPCOHATIOM.

OTkiIO4eHHE JMHUKA TYNUKOBOTO TMHUTAHUSA [JIi PEMOHTA IPUBOAUT K
MPEKPAIEHUIO AJIEKTPOCHAOKEHUSI TOTpeOUuTeNe, 0 4eM MOTPEOUTENN JOJIKHBI
3apaHee NMpeaynpexaaTeCs. B psane caydaeB npH MOATOTOBKE JIMHUM K OTKIIOYEHUIO
NOTPEOUTENN MEePECTPauBaAIOT TEXHOJIOTMYECKUE IMPOLIECCHl CBOUX MPEANPUATHH, a
NOTpeOUTENH, HE TEPIALLIUE MePEPhIBA B ANEKTPOCHAOKEHUH, IEPEXOAAT HA MUTAHUE
OT pE3E€pBHOTO MCTOYHMKA. 3amaueil onepatuBHoro nepconana [19C nepen cHatuem
HaIpsDKEHHUST C BBIBOJMMOW B PEMOHT JIMHUM SIBISETCSA NPOBEPKA TOTOBHOCTH
noTpeduTeNe K OTKIIOYEHUIO JTUHUH, YTO COOTBETCTBYET TPeOOBAaHUIO HAJIEAKHOCTH
anekTpocHaOxeHus. C 3TON LEeIbl0 OTKIIIOUYEHHE NMUTAIOMIEH JTMHUM 1e1eco00pa3Ho
HAaYMHATh CO CTOPOHBI MOJICTAHIIMM MOTPEOUTENEH, €ro ONepaTUBHBIM MEPCOHATIOM, a
IIOTOM TIPOJOJKUTh OTKJIIOUYEHHE CO CTOPOHBI NMUTAOIIEH NMOACTAHLMWHU, TAE NEPEN
OTKJIIOUYEHHUEM BBIKIIIOYATEIS JIMHUM IIPOBEPSETCA OTCYTCTBUE HA HEW HArPY3KH.

JIJist OTKIIFOUEHMSI MUTAOIIEH JIMHUM U BBITIOJIHEHHSI HA HEM PEMOHTHBIX padoT
HE TpeOyeTcs OTKIIOUEHHE [PYTrUX MPUCOEAMHEHHM, MOJKIIOUEHHBIX K IMIMHAM
nuTaeMoil noactanuuu. [lociie OKOHYaHUSI PEMOHTHBIX PadOT U MOATOTOBKU CXEMBI
JMHUAN K BKJIIOUYECHUIO MOJAYy HAIpSHKEHUS HA JIMHUIO OCYILIECTBISIOT CO CTOPOHBI
MUATAOIIEN MOACTAHIMH, & IOTOM YK€ BKJIIOUYAIOT BBIKIIFOYATENb JIMHUU HA MIUTAEMOMN
nojactanuui. [Ipu 3ToM HampsiKeHUe NOJaeTCs Cpa3y BCEM MOTPEOUTENSIM.

Kommenmapuu k 3a0aue no omxi04eHuIo u 6K1104eHUI0
CRAPEHHbIX TUHUL.

OTkiroueHue Jyisi pEMOHTA OJHOM U3 CHapeHHbIX JMHMM, Korna obe JTUHUU
BKJIFOUYEHBI U HECYT Harpy3Ky, coryiacHo ""TUNoOBOM MHCTPYKLIMH", TPOU3BOAUTCS TIPU
CHSITOM HamNpsDKEHHH ¢ 00erX CTOpoH juHmiA. He pa3spernaercss cHuMaTh (110J1aBaTh)
HAINPSHKCHUE C OJTHOW M3 JIMHUH OTKIF0UYEeHUEM (BKJIIFOUCHHEM) PYYHBIM MPUBOJIOM €€
nuHenHbIX pazbenunuternei (JIP). /s cHATHS HanpsOKEHUs CO CHApeHHOTo Quuepa
cleayeT NPeIBapUTENBHO IEPEBECTH MUTAHUE HATPY3KU NUTAEMBbIM MOACTAHUUSAM OT
pE3epBHBIX HUCTOYHUKOB. J[Ji1 Ge30macHOCTH mepcoHana mnepen oTkiarodeHuem JIP
BBIBOJIMMOW B PEMOHT JIMHUM HEOOXOJUMO MPOBEPUTH OTCYTCTBUE HANPSKEHHS Ha
pasBuwike JIP cmapeHHbix jnuHui. llociie OTKIOYEHUS JTUHEMHOTO Pa3beIUHUTENS
BBIBOJMMON JIMHMM Ha MMUTAKOLIEW IOACTAaHUUU CIIEIYEeT BOCCTAHOBUTH CXEMY
HOPMaJIbHOTO MWTAHUSA HA NOJACTAaHUMH, HMEKIIEH BTOPOE IUTAaHHE, a 3aTeEM
MPOJOJKUTh ONEPALIUU 110 BEIBOAY B PEMOHT HEOOXOJUMOM JINHUMU.
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[lo okoHYaHUU PabOT MO PEMOHTY JIMHUM U CHSATHS 3alIUTHBIX 3a3€MJICHUI
HEOOXOJIMMO: CHSTh HaIpsDKEHUWE CO chapeHHoro ¢uaepa; Ha MNUTAKOMIEH
MOJICTAHLIMM MPOBEPUTH OTCYTCTBUE HANPSIKEHHUS C 00X CTOPOH pa3zbeauHUTENEH;
MIPU OTCYTCTBUU HAIPSIKEHUS BKIIOYUTH JIMHEHHbBIEC Pa3beAUHUTENN JIMHUN; BBECTHU B
paboTy crnapeHHbI (Guaep; BOCCTAHOBUTH HOpPMAJbHbIE CXEMbl Ha MHTAEMbIX
MOJICTaHLIUSIX.

Kommenmapuu k 3a0aue no 6v1600y 6 pemMoHm u u3
PeMOHmMAa MPAaAH3UMHOU TUHUU.

[lepen oTKIIOYEHHMEM B PEMOHT TPAH3UTHOW JIMHUM HEOOXOAMMO TIIATEJIbHO
MPOBEPUTH PEKUMBI pad0Thl oAcTaHU U TOC. B 3TOM CBsI3U OTKIIIOUEHUE JIUHUU
neiaecoodbpasHo  HauMHATh co  cTopoHbl TOC, pexum paboTbl  KOTOPOM
HEMOCPEJICTBEHHO 3aBUCUT OT 4YHWCJIa BKIIOYEHHBIX B pPAa0OTy JIMHUHA CBSI3U C
CHUCTEMOHM.

Ilocne otkntoueHus BoIKItOYaTensd JTMHUKA Ha TOC moACTaHIMs MEPEXOAUT Ha
OJIHOCTOPOHHEE MHUTAHHE OT JAPYrOro MCTOYHMKA, I/I€ HAa MUTAIOLIEH JTUHUM JTOJKEH
OBITh BBIBEIIEH IUCIETYEPCKUHN IIakar ' TpaH3uT pa3oMkHYT . Hamuume mniakarta
00s3bIBaET MEPCOHANI OJHOKPATHO MOJABaTh HAIMPSKEHUE MO MUTAIOLIEH JTUHUH NPU
€€ aBTOMaTUYECKOM OTKJIFOUEHUU 0€3 MpeABApPUTEILHOIO MOJYyUYEeHHS PACTIOPSKEHUS
JUCIETYEpa, C TOCIEAYIOIUM €r0 YBEIOMIIEHUEM.

[locne okoH4yaHUsi pabOT OTKIIOUEHHUEM 3a3eMISIIOIIMX HOXEH C JIMHUHU
clelyeT HayMHATh CO CTOPOHBI MOJCTaHIMHU, YTO COKpAILAET YMCIO TeaedOHHBIX
MEPErOBOPOB C JIUCIIETYEPOM, €CIM HAINpsDKEHUWE Ha JMHUIO OyAeT MOoJaBaThCsl CO
CTOpOHBI MojAcTaHIMU. [logaBaTh HanpsKeHUE MO JUHUM CIENYeT, Kak MpPaBUIIO, CO
CTOPOHBI CHUCTEMBI B CTOPOHY cTaHIUU. OnpoOoBaHHE HANPSKEHUEM JIMHUU CO
CTOPOHBI CTAHIIMU MOXKET UMETh TSXKEJIbIE MOCIEACTBUS AJI CTAaHLIUU, €CIU Ha JIMHUU
OKa)XEeTCsI KOPOTKOE 3aMbIKAHKE, a BHIKJIFOUATEIb JIMHUHU OTKAKET B OTKIIOUEHUHU.

Kommenmapuu k 3a0aue no 6v1600y 6 pemMonm u
6b1600) U3 PEMOHIMA CUI06020 MPAHCHopmamopa.

OTkiIr0YeHHE CHIIOBBIX TPAaHC(OPMATOPOB HA MOJCTAHUHUAX BBINOJIHAETCS, KaK
MPaBHJIO, CO CTOPOHBI HATPY3KH, TO eCTh co cToponbl Hu3Koro (HH) u cpeanero (CH)
HampspkeHuil. B Takoil ke mocienoBaTeabHOCTH OOBIYHO —OTKIIIOYAKOTCS U
pa3beUMHUTENN, XOTS Ha TNpPaKTUKE B 3aBUCHUMOCTH OT MECTHBIX YCJIOBHM
MOCJIEIOBATENBHOCTh MX OTKJIIOUEHUS MOXET OBbITh HWHOW, €clu Jpyro mnyTh
CJIEIOBaHUs ONEPATUBHOIO MEPCOHaNa K pa3beAUHUTENSIM OyAEeT KOpoUe.

Jist obecnieueHust 0€30MacHbBIX yCIOBUM pabOT Ha 000PYIOBAaHUHU JOCTATOYHO
MMETh 10 OJIHOMY BHJIUMOMY DPa3pbIBY C Ka)JOW CTOPOHBI, OTKY/la BBIKJIIOYATEIEM
MOKET OBbITh MOJAHO HAMPSKEHHE K MECTY paboThl. B nanHOM citydae co ctopoHnsl 10
nu 220 kB Tpanchopmarop I0OCTATOYHO OTKIIOUUTH TpPaHCHOPMATOPHBIMH, a CO
ctoponbl 110 kB TpancdopmMaTOpHbIMU IIMHHBIMU pazbeauHUTENIMU. OTKIIOUEHNE
xe P co croponsr 10 u 220 kB cyimecTBeHHO He MoBbIIIaeT 0€30MacHOCTH padoT U
HE peKoMeHayeTcsi 0e3 0co0oil HaJoOHOCTH MPOBOAUTH ONEpPalMd C HUMH TOJ
HanpspkeHueM. [lociie OKOH4YaHUsT PEMOHTHBIX PabOT CHATHE YCTAHOBJIEHHBIX Ha
000pyZOBaHUM 3a3€MJICHUN ClIeyeT HAaYMHATh CO CTOPOHBI HU3KOTO, CPEIHEro U
BBICOKOTO HANPSKEHUH, 4YTOObI Ha OOpaTHOM IYyTH MOMKHO OBUIO BKIIIOUHTH
TpaHC(HOPMATOPHBIE PA3bEIUHUTENH BBICOKOTO, CPEHETO U HU3KOTO HANPSIKEHHUS.
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Bxuitouenne TpaHchOpMaTOpPOB MOJ HANPSIKEHHWE NPOU3BOJAST CO CTOPOHBI
BBICIIEr0 HanpsbKeHHsl. BkIloueHHe 4YacTo COMPOBOXKIAETCS OpPOCKOM TOKa
HaMarHUYMBaHU, TIEPBOHAYAIBHOE 3HAYCHHE KOTOPOT0 MOKET B HECKOJBKO pa3 (5-
10) mpeBbICUTh HOMUHAJILHOE 3HaUeHHE TOKa TpaHchopmaropa. HoMuHanbHbIe TOKK
oomorok HH um CH cymectBeHHO OoJibllie HOMUHAIbHOrO TOKa oOmoTrku BH
(oTHOWICHWE H3TUX TOKOB paBHO 3HAaYeHHIO Kod(dduumenTa TtpaHchopmanuu
tpancopmaropa). Ecinm OBl BKIIOYCHHME MNPOU3BOAMWIOCH co crtopoHsl HH, To
MIPOXOKJEHUE OOJBIIOr0 TOKa HAMAarHUYMBaHUS MPUBEIO Obl K PE3KOMY CHUKEHUIO
HanpspkeHuss Ha wmmHax HH, 4ro orpunarensHo ckazajock Obl Ha pabore
norpeduteneil. [loaToMy He peKOMEHyeTcsl BKIIFOUEHUE CUIIOBBIX TPAHC(POPMATOPOB
IO/l HAIIPSIKEHUEM CO CTOPOHBI HU3KOI'O HAIIPSIKEHUS.

[IpencraBiieHHas B 1aOOpaTOPHBIX pabOTaxX MOCIEI0BATENBHOCTh ONEpauii U
JEUCTBUH ABJIAETCS ONTUMAIBHON C TOUKH 3pEHUsI SKOHOMUU JIBMXKEHHMI U Hauboliee
COOTBETCTBYIOLIEH TpeOOBAaHUSAM THUIOBBIX HWHCTPYKUMHA M MPaBWI TEXHUKHU
JKCIUTyaTallu, II03TOMY B YINPAXKHEHUSIX HA TPEHAXKEPE CIEAYET NPUIECPKUBATHCS
9TOM MOCJIEI0BATEIBHOCTH.

Kommenmapuu K 3a0anusam agapuiiHbix peicumos padoomaol

JlelicTBUs  ONEpaTUBHOIO IE€pPCOHAnNa IIPU BO3HUKHOBEHUM aBapUHHOU
CUTYallUM Ha MOJCTAaHIMU B PEANbHBIX YCIOBHUSIX CBOASTCS K CIEAYyIOIIeMy: cOopy U
CUCTEMaTH3allud MOCTyNUBLIEH WH(OpMaALUU; aHAIW3Y COOpaHHOW HH(pOpPMAINH,
T.€. YCTAHOBJICHUIO CBSI3M €€ C TEMHU WJIM UHBIMHU COOBITUSMH, ONIO3HAHUIO TOTO, YTO
NPOM30IIIO; TPUHSATHIO ONEPATUBHOIO pelieHus: (COCTAaBICHHIO TUIAaHA OTBETHBIX
JICHCTBUI) HAa OCHOBE HMEHOIICicS WHPOPMAIMK; peaju3allMi IUIaHA OTBETHBIX
JNEUCTBUH W €ro KOPPEKTUPOBKA B 3aBUCUMOCTH OT BHU3YaJbHBIX HaOIIOACHUH,
HAKOIUIEHUs] HOBOM MHQOpMaLU U AEHCTBUTEIBHOTO X0/a JIUKBUIALUU aBapUU.

Hctounukamu uH(OpManuu O BO3HUKHOBEHUM aBAapUHWHON CHUTyallMM Ha
MOACTAaHLHAX SABJISAOTCS yCTpPOMCTBA aBTOMaTUYECKOH CUTHAJIM3ALINHY,
U3MEPUTENTbHBIE TPUOOPHI, COBOKYITHOCTU CUTHAJIOB O JIEMCTBUU pENEMHON 3alUThI
u aBToMaTukH. [logoOHBIE MCTOYHHMKM HWHPOpPMALMM HMEIOTCA M Ha TpPEHaXepe.
NMurtaropaMu yCTPOMCTB aBTOMAaTHYECKOM CHUTHAIM3ALUMU  CIIYXKAT 3BYKOBBIE
CUTHAJIbI, CBETOBBIC CUTHAJbI KJIIOYEH YIPABICHUS BBIKIIOYATENICH, OTACIUTENCH U
KOpPOTKO3aMbIKaTesed. B MOMEHT aBTOMAaTUYECKOIO OTKJIFOYEHUS WM BKIIOYCHUS
KOMMYTAIIMOHHOTO  anmapara W  BO3HUKHOBEHMS  HECOOTBETCTBHUS  MEKIY
MOJIOXKEHUEM anmnapaTa ¥ €ero KI4YaMu YyOpaBieHHs Tpudbl KIHOYel CcBeTaTcs
MHUTAIOIIUM CBETOM.

B psane ciydaeB B 1ensAX orpaHuyeHUs] HHQOpPMALMU, KOTOPYIO MOKHO OBLIO
Obl TMOJYYUTh CO IIUTAa TPEHAXEPA, CHUTHAJIbHBIE JIAMIIBI CXEM OTIEJbHBIX
MOACTAaHUMK aBTOMATHYECKM TACATCA HA BCE BPEMsS JIMKBUAALUUN aBApUKWHOIO
peXrMa Ha MUTAIOUEd NOJCTaHLIUUA. DTO CAEIaHO JUIsl TOro, YToObl OOydaromuiics,
HE BHUJA OOCTAaHOBKM CJIOXKHUBILIEWCS B CETH, HaOpUMep, Ha OTBETBICHHOU
MOACTAHUMN TP OTKIIOYEHUM TPAH3UTHOM MHUTAIOWIEW JIMHUM, MOT IPUHATH
pellieHusl, TMPEIMUCAHHbIC WHCTPYKIUSIMHU (HAmpuMep, MOJaTh HAMPSHKCHUE I10
OTKJIFOUMBIICHCS JTUHUM AJIs1 MTUTAHUS NOTPEOUTENIe OTBETBIEHHON MOJICTAHIIUM U T.

1.).
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6. [lepeueHb NPOrpaMMHBIX NPOAYKTOB, PeaJibHO UCNOJIb3yeMbIX B
NPaKTHKe J1eATeJIbHOCTH BbINYCKHUKOB

B mpouecce oOydeHHs] CTyAEHTBI MCHOJB3YIOT MPOMBIIUICHHbIE pa3padOTKu
HEO0OXOUMBbIE ISl MOCJENYIONIEH UX pealn3aluu B IUCIETYEPCKON JeATEIbHOCTH:
MIPOMBIIIIEHHbIE KOMIIBIOTEPHBIE TpeHaxkephbl «Monyc» u «COBETUUK TUCTIETYEPA.

JlanHbIe IPOrpaMMHbIE TPOAYKTHI UCIOJB3YIOTCS MPU 00YYEHHH, TOBBILICHUN
KBaJIM(pUKaLUU u NepernoaroTOBKU JUCIIETYEPOB YHEPrOCUCTEM u
SHEProNpeNpUsATUI, a TaKXKe IJs MPOBEACHHS MPOTUBOABAPUIHBIX TPEHUPOBOK B
npouecce dkcmyaranuu. [logpoOHOEe X onucaHue NPUBENEHO B y4EOHOM mocoOUu
MscoenoBa [O.B. OmneparuBHble NEPEKIIOYEHHUS NPU  JHUCIETYEPCKOM U
TEXHOJIOTUYECKOM ynpaBiieHuH. biarosemenck: AMypckuii roc. yH-T. 2002.

7. MeToagu4ecKkue YKa3aHHs 10 MPUMEHEHNIO COBPEMEHHbIX
HH(POPMAUOHHBIX TEXHOJIOIMH

=

[IpezenTanuu, ciuaiiapl, y4eOHBIM (WIBM 1O TPOU3BOJACTBY OINEPATUBHBIX
nepexioueHuit. OAO «ABB» - 2 koMImakT 1ucka.

CxeMbl, TaOIUIIbI, PUCYHKH TI0]T MEUAKOMILICKC;

JlazepHble MJIEHKH K MTPOEKTOCKOMY MO ONEPATUBHBIM MEPEKItOUeHUsIM - 18 1.
[IimakaTel 1O CTAaHAAPTHBIM 3a/1a4aM ONEPATUBHBIX NEPEKIFOYEHUM.

KomrnekT nHauBuIyanbHbIX 3aJaHUN HA TPOU3BOJCTBO NEPEKITIOUCHUM.
TpeHaxep ropoACKON pacupeneIUTEIBHON MIIEKTPUIECKON CETH.

TpeHnaxep nqucnerdyepa SHEPrOCUCTEMBI.

KommnsrotrepHbii TpeHaxep «Moyc».

JlaGopatopHbiii onepaTUBHO-UHGOPMAIMOHHBIN KOMIUIEKC «TemeMexaHuka u
CBSI3b B PACIPEACIUTEIIBHBIX CETAX.

CoNoORrWN

8. MeToanueckue YKazaHus 110 Opranm3anum MEKCECCCUOHHOT0
KOHTPOJIA 3HAHUH CTYACHTOB

B mpouecce wu3ydeHus AUCUUILIMHBI NPELYCMOTPEHBI CIEAYIOIINE BHJbI
IIPOMEKYTOUYHOTO KOHTPOJISI 3HAHUI CTYAEHTOB!

IISITAMUHYTHBIN ONPOC CTYACHTOB Ha Ka)IOU JIEKIIUH;

BBITNIOJIHEHUE 4 KOHTPOJIbHBIX pa0OT MO PaCCMOTPEHHBIM TEMaM,

MpOBeJIeHHE 2 KOJUJTIOKBUYMOB 10 JIEKIIAOHHOMY MaTepHaiy;

CTYyIIEHTBI, HE TMOCEIIANIME JIEKUHNOHHBIE U TNPAKTUYECKUE 3aHATHS,
MPEACTaBIAIOT pedeparhl MO MPOIMYIIEHHBIM TEMaM.

K npomexxyTouHbIM (hopMam KOHTPOJISI 3HAHUM OTHOCSTCSL:
- OJuu-onpoc Ha JEKUUSIX M0 NPOUJEHHOMY MaTepuaty;
- KOHTpPOJIbHbIE PabOTHI;
- BBINOJIHEHHUE pedepaToB ¢ NOCAEqYIOMIEeH UX 3aIUTOH;
- 3a7aHus 1o pa3paboTke OJIaHKa, MPOrPaMMBbI U KapThl NEPEKITIOYEHUH.
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9. KomnJjiekThI 3a/1aHUil 1151 J1a00PaTOPHBIX PadoT, KOHTPOJIBHBIX

padoT, JOMAIIHKUX 3aJaHUI

3aoanusn agapuiiHbviX PerHcumos

DopMyJIMPOBKA 3a1aHUS Tpenaxep |Ne 3ananus
Asaputinoe omxmouenue BJI 110 kB mynuxkosoco numanusa| T2I-2M HET
na TOC (ycnewnoe oucmanyuonnoe 8KIOYeHUe). Monyc 29
Asaputinoe omknouenue. BJI 110 kB mynuxogeoco numanusa| T2-2M HET
na TOC (neycnewnoe oucmanyuontoe 6KaoueHue). Monyc 30
| Haqate TpeHmposky | B e
i Hee
K¥ 1 Tafino =
JiTE & anc K¥ u Tafino
':’“ \J_ B-1 BN-110kY B-2 =
— — ) —
| - | -
—
TaC nc-1
DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha TIC No3 aBromaTuyecku OTKIOuMiach Junusi| T3-2M 28
tynukosoro nutanud 10kB JI1013, AIIB neycnemnoe.| Momayc 31
Asaputinoe omxmouenue BJI 10 kB mynuxogoeco
numanusi na TOC (c 6o3ecopanuem. sueiixu).
| HadaTe TpeHmpoery |
_—
n3c
K¥ 1 Tabno BM-10kY E
MEINGE A drn-A
A an-6
e A0
_—
[ B-a B-6 [ a:

1 cekwAa 2 CerLda
N T

Mnc-a
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DopMyJIMPOBKA 3a1aHUS Tpenaxep | Ne 3ananus
Ha IIC Nel aBTOMaTtuuyecku OTKJIIOYMJIACHh TpaH3uTHass| T2-2M 29
munusa 220 kB JI21. ATIB neycneniHoe. Monyc HET
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Ha IIC Nel aBTOMaTtHuecku OTKJIIOUMJIACh TpaH3uTHass| TO-2M 30
mvHus 110 kB JI4 ¢ oteetBneHnem Ha IIC Ne2 u Ne3,| Monyc 34
AIIB HeycnienHoe. Agapuiinoe OmkioyeHue mpaH3umHou
BJI 110 kB ¢ omnauixamu c neycneuwinvim AIIB.
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HEYCIICIIHOE. Agaputinoe omkaoueHue mpaH3umHou
BJI 110 kB ¢ omnauixoii ¢ neycnewnvim AIIB.
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PopmynupoBKa 3a1aHUs Tpenaxep | Ne 3amanus
Ha TIC Nol aBTroMaTtr4ecKku OTKIFOUWICS BbIKIOYaTens| T13-2M 33
3-eit cexuuu muH 10 kB Tpanchopmaropa T3. Monyc HET
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10. ®oHa TeCTOBBIX U KOHTPOJILHBIX 3a/IaHUI /1J151 OLIEHKU KaYeCcTBa
3HAHUU MO TUCHUILJINHE

B kauecTBe mpuMepa moapoOHO mpuBeneHb 9 3amaHuil, OCTaNbHbIC JaHbI B
yueOHOM mocobun MscoenoBa HO.B. OmnepaTtuBHBIE NEpPEKIIOUEHHUS TPU

JUCIETYEPCKOM U TEXHOJOTMYECKOM ympaBieHuH. briarosemieHck: AMYpCKU roc.
yH-T. 2002.

Onepamuenvie 3a0auu

3ATAYA 1. BeiBecTd B pEMOHT OAHY U3 JBYX pa0OUMX CUCTEM LIMH U 3a3€MJIHTH C
IBYX CTOPOH pa3zbeaunurtesb TH 3Toi cucTeMsl IKH.

Ucxoonasn cxema - cm. puc. 1. OPY-220 kB IIC «llenTpansHas-TpeHsHepro» ¢
nByMsi pabounmu u oaHOM oOxonHou cuctemamu muH. [IICB u OB coBmernieHbl
(BapuaHT 0e3 MepeMbIUKH MEXTy 00XOJAHON U padodel cucTtemamu IivH). Ha | c.m.
ATS3, AT1, JI-201; ma Il c.m. AT4, AT2. IIIOB Bkatouen. MUmeetrcsa AIIB Ha 00enx
cuctemax muH, YPOB, JI3II ¢ ¢pukcupoBaHHBIM pacnpeeneHueM MPUCOeIMHEHHH.
IIpenycMOTpeH aBTOMAaTUYECKUAN MEPEBOJ LIENIEH HANPSHKEHUS 3al0UT IPU IEPEBOJE
NPUCOCUHCHUN Ha Jpyrue MUHBL. Bce pasbeAMHUTENU ¢ OAHUM (PYYHBIM)
NPUBOJIOM Ha Tpu (pa3bl. B3anmMHOe pacnosokeHne NpucoeIUHEHUI COOTBETCTBYET
cxeme OPY. Harpyska npucoeaunenuii, B Tom uucie [IIOB, ot 600 1o 1000 A na
Ka)XJIOM, Harpy3ka cOOpHBIX IIMH Ha OTAenbHbIX ydacTkax n0 2000 A. O6xoxaHble
IIMHBI 0€3 HaNpPSKEHUS.

3aoanue. CoctaBUTh OJIAHK MEPEKITIOYEHUN C LEIBI0 NMEPEBECTU MPUCOSAUHEHHS Ha
[l c.u1., cHATH HanpskeHue ¢ | c.11. ¥ 3a3eMIIUTh ¢ ABYX CTOPOH pa3zbeaunutens TH |
c.m. (PTHL).
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Puc. 1. Cxema k 3amayam 1 u 2
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3AJAYA 2. 3ameHa BBIKJIIOYATENS TPUCOECIUHEHUS OOXOIHBIM BBIKIIOYATENIEM B
CXEME€ C COBMEIICHHBIM OOXOAHBIM M IIMHOCOEIMHHUTEIbHBIM
BBIKJTIOYATEJIEM.

HUcxoonas cxema - cm. puc.l. OPY-220 kB IIC «llentpanbHas-TpeHsnepro» ¢ iByms

pabounMu U OOXOJHOM CHCTEMaMM IIHH TIPU COBMEIIEHHOM OOXOJHOM U

HIMHOCOCIMHUTEILHOM BhIKIFOUatesnie (0e3 mepeMbluku MEXIy OOXOMHOM W pabodeit

c.ai). Ha | can. - AT3, ATI, JI201; ma Il c.aur. - AT4, AT2. CoBMeEIIEHHBI BBIKIIOYATEh

ucnonbzyercs kak [1ICB u BxitoueH, 00X0HbIE pa3beqMHUTENN BCEX MPUCOETNHEHHM

orkmoucHbl. Mmerorcs AIIB mma wm AIIB ma JI201, YPOB wu J3I, c

(UMKCUPOBAaHHBIM PACIOJIOKEHUEM NpUcoeUHEeHnH. OCHOBHAsE OBICTPOACHUCTBYIOMIAS

3anura JI201-/1D3; pe3epBHbIe 3amuThl. Bee pazbeaunuTent ¢ TpexdasHbIM NpUBOIOM

(mpuBox pyuHoii). Pactionoxenue nprcoeaunenunii B OPY cooTBeTcTBYyeT cxeme.

3aoanue. CocTaBUTH OJaHK TMEPEKIIOUEHHN HAa BBIBOJ U3 CXEMbl COOCTBEHHOTO

Beikouatesst JI201 ¢ 3ameHolt ero 0OXOJHBIM C MEPEXO0JIOM K pa3feiabHON paboTe

pabouux 1mmH (pacnpepencHre NPUCOSTUHEHUHN 10 IIIMHAM HE MEHSITB).

3AZIAYA 3.  BbIBecTH B peMOHT BBIKJIIOYATEIb B CXEME YEThIPEXYTOJIbHHUKA.
HUcxoonas cxema - cm. puc. 2. OPY-330 kB IIC «Bocrounas-TpeHsnepro» no cxeme
YeThIPEXyrojbHUKa. BbIKitouyarenu BO3AYIIHbIC; pa3beIUHUTENN C MO(PA3ZHBIMU
npuBogamu (cpennsisi ¢asa B), ympasnenue ¢ mecra. Ha nuausax JI306 u JI307
3amutel D3, 3eminsiHag u nucraHuumonHas, ectb TAIIB; Ha Tpancpopmaropax AT1
u AT2 razosas, nuddepennuanpHas 1 MakcuMmaibabie 3amuThl 330, 110, u 10 kB.
3aoanue. CoctaBuTh OJAHK MEPEKIIOYEHUM HA BBIBOJ B PEMOHT BbIKItouaTens B2
330 kB py1s mocneayromux padboT mo ero peMoHTy U npoBepku ero TT.

n30s naor

T Lo
o (e

1 1 I 1 I 1 .
1P B2 1P B4 P TH M3cs
N Ve
B1 B2 B3 B4
TH N30 }_¢\ . N__y, THN307
g 2P B2 : 2P B4
-1
' 1
AT
AT?2

Puc. 2. Cxema k 3amaue 3
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3AIAYA 4. BsiBog B peMOHT  TpaHchopmaTopa 110 B Ha
JIBYXTpaHCc(hOpMaTOPHOU MOJICTaHLINH, BBIIIOJIHEHHOM o
YIIPOILLIEHHOU CXEME C OTIEIIUTEIISAMU.
HUcxoonasa cxema - cm. puc.3. OPY-110 kB Ttpan3utHOl aByxTtpancopmaropnoit 11C
BBINOJIHEHA [0 CXEME MOCTHKA C BBIKJIIOUATENISIMU B MEPEMBIUKE U OTACIUTEISIMH Ha
tpanchopmaTopax. Tpanchopmatopsl T1 u T2 paboTaroT pa3zaenbHO Ha cTOpoHE 35 U
10 xB. CB 10 u 35 kB otkitoueHs! 1 Ha HUX BBeneHbl AByxcTopoHHue ABP. CB 110 kB
BmtoueH, auK JI1 u JI2 pabotator B Tpamsute. JII'P 35 kB (¢ perymupoBanuem 0e3
Harpy3ku) BKiIodeH B HeWrtpans T1. Heitrpane 110 kB T1 3azemusiena. Ha
tpancopmatopax T1 u T2 Beenen APHT. CoGctBennbie Hyxapl [IC nuTaroTcst ot
TCH1, BBenen ABP CH, cpabGarbBatommii npu otkimodyeHHom ABlL. T1 u T2
OCHAIIEHBI Ta30BOM, nuddepeHtmanbHol U MakcuMaibHOM 3amuTamu. Jluanu 110 kB
MMEIOT OCHOBHYIO 3amuTy /D3, pesepBHblE 3alIWThl - TUCTAHLUMOHHAS W 3eMJIsTHAs
(yckopenre HopManbHO BeiBeaieHOo). Ha nausix 110 kB BBeneno AIIB.
3aoanue. CocTaBUTh OJIAHK MEPEKIIOYEHHI HA BBIBOJ B PEMOHT TPEXOOMOTOYHOIO
tpanchopmaropa T1 mis mociaeayromux padoT Mo ero TeKyieMy peMoHTy (00THpka
U30JIAIHH, 0TOOp Tpod Macia u3 BBoaoB 110 kB, npoBepka 3arur).

3AJAYA 5.  BriBoa B peMOHT BoikiItovatesns nepembeiuk B PY-110 kB no cxeme
MOCTHKA.
Hcxoonas cxema (M. prc.3) U COCTaB 000pyI0BaHKSI COOTBETCTBYIOT 3a1aue Ned.
3aoanue. CocTaBUTh OJIaHK TMEPEKIIOUYCHUN Ha BBIBOJ B KAaMUTAIbHBIA PEMOHT
BeikItouatenss mnepembiukn BII B PY-110kB mno cxeme MocTuKka, y4YuThIBas
HEOOXOJUMOCTb COXPaHEHUsS HEMPEPHIBHOCTH TpPaH3UTa MOIIHOCTHA IO JIUHUAM
anektponepenaun JI1 u JI2 nepen BbIBOAOM M3 pabOTHI BBIKIIOYATEINS MMEPEMBIUYKU
3aMKHYTh UMEIOITYIOCS PEMOHTHYIO IIEPEMBIUKY.
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3AJAYA 6. Ortkito4eHHe OJHON U3 ABYX BKIIOYEHHBIX CO CTOPOHBI UTAHUS MO
o0t BbIKItOUaTenb kabenbHbix JuHuid 10 kB npu coxpanenuu B
paboTre BTOPOH.

Hcxoonasn cxema - cM. puc.4. 3apsaneiii Tok kabenbHou aunun 10 kB coctaBusier

1A. Yupasnenue pazpegunutensimu 1KP u 2 KP - yepBsiuHbIM NpUBOAOM C MecTa.

Boiknmrouatenn B2 u B3 10 kB oTHocsiTCS K pa3HbIM y3llaM pachpeaeauTeIbHOM

CeTH, MPUYEM BO3MOXKHA MOJIa4a HAMPSKSHHUs cOo CTOpOoHBI 3ToM cetn Ha KJI 1 (KJI

2). InurenbrHoe otkmouenue ogHoBpeMernro KJI 1u KJI 2 HeponycTiMo mo pexxumy

paboTHI.

3aoanue. CoctaBuTh OJaHK MepektoueHuid Ha BbIBOJ B peMoHT KJI 1 mpu

coxpaneHuu B padote KJI 2.
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Puc. 4. Cxema k 3amaue 6

3AJJAYA 7.  BsiBojg B peMOHT TpaHchopmaTopa coOcTBeHHBIX HY¥) 1 6/0,4 kB.
Hcxoonas cxema - cm. puc.5. Bropas cekuust 0,4 kB (2C) nmeeT UCTOYHUK MUTAHUS,
CHOCOOHBIM MOKpPBITh HArpy3Ky Kak mepBod, Tak u Btopoi cexuuun 0,4 xB.
CeknuonHbll aBTroMatnueckuii Beikiarouareab 0,4 KB (CAB) HOpMaJIbHO OTKITIOUCH;
Ha Hero neilictByer ABP, cpaOarbiBaromuii mpu MCYE3HOBEHUU HANPSIKEHHS Ha
nepBoii cexkiuu (1C). Ha TCH 1 nelicTByeT MakcMMalibHasi 3alluTa W 3allUTa
MUHUMAJILHOTO HaNPsKEHUS.

3aoanue. CoctaBUTh OJIaHK OMNEPATUBHBIX MEPEKIIOUYEHUN MO BBIBOJY B TEKYLIMMA
peMoHT TpaHnchopmaropa TCHI.
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Puc. 5. Cxema k 3amaue 7

3AIAYA 8.  BsiBoa B peMOHT nutaromien kadbenbnoi auHun 10 xB.

Hcxoonas cxema - cM. puc.6. PacnpenenurensHas noactanmus (PIT) cetm 10 xB
nojiydyaeT mNuTaHue Mo JByM KaOenapHbIM JuHUsAM (KJI 1u KJI2) or LI ¢
tpanchopmaropamu T 1 u T 2 uwepes PY-10 kB ¢ aByms cekumsamu (1C u 2C),
paboratomiuMu  pasznenbHo. [lutaromue Ttpanchopmaropel umeror APHT, nHa
orkitoueHHoM CB 10 kB LIl BBegen nByxcroponnuit ABP. Ilo pexumy ceru
OTKJIFOYEHUE OJHOW M3 NUTAIOIIUX CETh JMHUKU nonyctumo. Mmerommiics Ha PII
cekIMoHHbIN BhiKIto4Yareiab (CBIIP) oTkirodeH, Ha HeM BBeJeH nBycTopoHHu ABP.
Ha HII pasbenunutenu sueek 10 kB ummeror pyunble (pbryaxkHbie) Tpex(dasHbie
npuBoAbl, Ha PI1 yCTaHOBIIEHBI IUEMKU C BBIKATHBIMH TEJICKKAMH.

3aoanue. CoctaBUTh OJIAHK MEPEKIIOUYEHUI Ha BBIBOJ B PEMOHT KaOENbHOW JIMHUM
KJI 1 (3ameHa y4acTKa CO COCTApPHUBILICHUCS U30JISIIHCH).

3AJAYA 9.  BniBog B pemonrt TII pacnpenenutensnoii cetn 10 kB.

Hcxoonasa cxema yvactka pacnpenenutenbHoi cetn 10 kB npencrasnena Ha puc.”.
PacnpenenurensHas cerb mutaetcs oT ayx LIT (IIIT 1 u IIIT 2) cooTBeTCTBEHHO
yepe3 PII 1 u PII 2, paznen B cetu - Ha TII 2. Beikmrouatens Harpy3ku BH 3
HOPMaJIbHO OTKJIIOYEH M Ha HEM BBeJleH 1ByxcTopoHHUN ABP. Ha Beikmrouatene JI1
B PII1 BBenneno onnokpatHoe AIIB.

3aoanue. CoctaBUTh OJIaHK MepekoueHnid Ha BbIBOA U3 padoThl TII 1 qyist o6THpKH
M30JISIUU BCEro 000pYy10BaHHUS.
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11. KoHTpoJibHBIE BONPOCHI K 3a4€Ty

OyHKIMY ¥ 33]]a4H JUCTIETYEPA 110 YIPABICHUIO SHEPTONPEAIPUSITHEM.

Cxema u 3Tanbl ONePaTUBHOTO YIIPaBICHUS.

OnepaTuBHBIE COCTOSIHUS 000PYOBaHUS.

THUIIOBBIE CXEMBI MIEKTPUUYECKUX COCTUHECHUM.

OpraHuzanus ¥ NopsI0K MPOU3BOACTBA MEPEKITIOUEHHI B 3JIEKTPOYCTAHOBKAX.
Otnava ornepaTuBHONM KOMaH bl (PACIOPSHKCHUS).

CocraBieHue onepaTuBHbIX OJJAHKOB U MTPOTPaMM.

JlelicTBUs nIepcoHasa IpyU NPOU3BOICTBE IEPEKIFOYCHUM.

ITocnenoBaTenbHOCTL OCHOBHBIX OIEpALMA W JACHCTBUU INPU OTKIIOYEHUU U
BKJIFOUEHHMH DJIEKTPUUYECKUX LIENEH.

10. BxiroueHure MpoBEepOYHBIX ONepaluii B O1aHK ONEPaTUBHBIX MEPEKIIOUECHHM.

11. Onepauuu B cxeMax pejaeiHON 3alIUThl U aBTOMAaTHKHU.

12. TlepekstoueHHs Ha MOJCTAHIUAX BBIMOJHEHHBIX MO YIPOILIEHHBIM CXEMaM.

13. TlepeBo mprcOEUHEHUH C OJTHON CUCTEMBI LIUH Ha APYTYIO.

14. JlelicTBUs IepCcOHala MPHU BBIBOJIE B PEMOHT CHCTEMbI COOPHBIX IIMH U BBOJE MX
B paboTy MocCje PEMOHTA.

15. TlepekstoueHusi Mpu BBIBOJE B PEMOHT BBIKJIIOYATENIEd W BBOJAE HUX B padboTy
II0CJIE PEMOHTA.

16. TunoBble O6JIaHKK U POTPAMMBbI IEPEKITIOYEHU .

17. TlpuuuHbl aBapuii U OTKA30B.

18. OcHoBHbIE BUJIbI OLIMOOK MPHU ONEPATUBHBIX NEPEKITIOYEHUSAX.

19. Ouenka aBapuitHOTO OJIOKEHUSI U 33Ja41 ONIEPATUBHOTO MEPCOHANA.

20. Paznenenne (QyHKUMA 1O JUKBUIALUMU aBapud MEXAYy ONEepaTUBHBIM
MEPCOHAJIOM.

21. CaMmocTosITeNIbHBIE ~ JIEWCTBHMSI TEpPCOHAlla MpU JIMKBUIALUMU aBapuil Ha
MOJICTaHLIUSIX.

22. ]JleiicTBUs epcoHaNa NpY JIUKBUIALUNA CTAHJAPTHBIX aBaPUIHBIX CUTYaILIUH.

23. PaboTta Ha TpeHaxepax.

24. ©opmyIMpOBKa ONEPATUBHBIX 3a]1a4 MPU 3aHATUSAX Ha TPEHAXEpax.

25. TunoBble 3a1aHus 715 3aHATUIA Ha TPeHaXKepax.

26. KomnsrotepHas cucreMa «COBETUMK JUCTIETYEPA.

2/7. KoMIbIOTEpHBIE CUCTEMbI YIIPABICHUS dJIEKTPUUECKON YaCThIO YIHEPrOOOHEKTOB.
28. Henonaaku B pabote TpaHCHOPMATOPOB, UX YCTPAHEHHUS.

29. JlelicTBUs mepcoHalia npu cpabaThIBAHUM T'a30BOM 3alIUTHI TpaHchopMaTopa.

30. [lepuoauyeckue ocMOTpbI TPaHC(HOPMATOPOB.

31. YcnoBus BKIIOYEHUS TPAaHC(HOPMATOPOB HA MapajuiesibHYI0 padoTy.

32. TexHuka ornepauuii ¢ BEIKIIOUYATEISIMU.

33. TpeboBaHnus, NpeabsABIsEMbIE K PA3bEUHUTENSAM C TOUKH 3PEHUSI OTIEPATUBHOIO
00CITy>KUBaHHUSI.

34. OcMOTpHhI pazbeUHUTENEH, OTACIUTENCH, KOPOTKO3aMbIKATENCH.

35. TexHuka ornepauuii ¢ pa3beAMHUTENIIMHI U OTACIUTEISIMU.

CoNok~wdhE

150



36. OcMOTpBI ¥ 00CITYKMBaHUE KOMIUIEKTHBIX paclpeaeanTeNbHbIX ycTpoiicTe KPY
u KPYH.

37. Ilokazarenu, XxapaKTepu3yIOIIHUE UCIIPABHOE COCTOSIHUE KOHTAKTOB.

38. U3mepenue TemmnepaTypbl U KOHTPOJIb HArpeBa KOHTAKTHBIX COSIUHEHU .

39. O6cnyXrBaHUE U PEMOHT ONEPATUBHOM OJIOKUPOBKH.

40. JleificTBUs ONEPAaTUBHOIO MEpCOHaNa Npu cpadbarbiBaHuu ycTpoicTB P3A.

41. TlocnenoBaTenbHOCTh IEUCTBUI MPU MCUE3HOBEHUHU HarpsikeHus Ha muHax [1C.

12. YueOHO-MeTOAMYECKHE MATEPUAJIBI MO U CHUINJINHE
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