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1 OHEHOYHBIE MATEPHUAJIbI, HEOBXO/NUMBIE
JJIA OHEHKHN 3HAHUU, YMEHUU N HABBIKOB JEATEJIBHOCTH
B MPOLUECCE OCBOEHUSA JUCLHUIIJIMHBbI

Tabnuia 2 — @opmMupyemMbie KOMIIETEHITUH 10 BCEM TeMaM JUCIUILTAHBI

Kon u OneHOYHbBIE
Koxa u HaumeHoBaHNe HHIUKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE MaTepuaibl
KOMITETEHIINH (YACTHU KOMITETEHIINH )
KOMIIETCHIINH U CpeaCcTBa
Mexanuuyeckuid pacuét Bo3aymHubix JIDII
VE-1 Crocoben WUJ-1yi.i. AHanusupyeT mNOpoOJIEMHYI0 CHTYalUIO Kak
OCYIICCTBIIATD CUCTEMY, BBISBIISAS €€ COCTABISIOLINE U CBSI3U MEXKIY HUMHU
KpHTquGCKHH N-2yk.;. OcyliecTBiasieT MNOUCK BapUAHTOB PEUICHUS
aHAI3 IPOOICMHDIX | 1y o pa g epmoi npoOJeMHOM  CUTyalud Ha  OCHOBE
CHTYalH Ha OCHOBC | 1o, o1y 11HpIX MCTOYHHKOB HH(DOPMALIHH
CHCTCMHOTO N-3yk.1. Onpenenser B paMKax BBHIOPAHHOTO ajNropuTMa
nogxoz[a, BOIIPOCHI (3a7a4M), MOJICKAIINE JabHEHIIeH pa3paboTke. TecTnr
BbIpabaThIBATL [Ipemiaraer ciocoOb! UX perIeHus Bompocsr s
CTpuaTeme N/1-4yk. Pa3pabarbiBaeTr  cTpaTernio  JOCTHXKCHHUS cobeceloBaHus
JICHCTBHH. IIOCTAaBJIEHHOW 1€MW KaK IOCIE€A0BaTEIbHOCTh LIAroBs,
MpeNBUJIs PEe3yNbTaT KaKJOTO0 M3 HUX M OLEHUBas HX
BIMSHME HAa  BHEIIHEE  OKPYXEHUE  IUIaHUpyeMOu
NEeSTeIbHOCTY U Ha B3aUMOOTHOIICHUS YYAaCTHUKOB ATOU
JESTEIBHOCTH

TexXHNKO0-I)KOHOMHYECKH e MOKA3aTe/IM YCTAHOBOK CeJIbCKOr0
3JIEKTPOCHAOKEHUS

U-1yk.i. Anamus3upyeT npoOJIEMHYIO0 CHTyaluI0 Kak
CHCTEMY, BBISBIISIS €€ COCTABIIAIONINE U CBSI3U MEKIY HUMU

NA-2yk.;. OcyuiecTBiasieT NOUCK BAapUAaHTOB pEIICHUS
[IOCTaBJICHHOW  MpOOJEMHON  cUTyalluh Ha  OCHOBE
JTOCTYITHBIX HCTOYHUKOB WH(POPMAIIUN

NJ-3yk.1. Onpenenser B paMKax BBIOPaHHOTO aaropuTMa

BOIIPOCHI (3a7a4M), MOJICKAIINE AaJbHEHIIel pa3paboTke. TecTnr
[Ipennaraer cnocoObl UX peIICHUS Bonpocsr qist
N-4vyx PazpabarrsiBaer CTpaTEruIo JIOCTYDKEHUS cobecemoBaHms

MOCTaBJICHHOMI OcJn KaK II0CJICAOBAaTCIbHOCTh IIIAroB,
npeaBuasa pe3yjabTaT KaXJAO0ro M3 HHUX W OICHHMBAd HX
BJIMAHHUC Ha BHCITHEC OKPY’KCHHUC HHaHpreMOP’I
ACATCIIBHOCTH W Ha B3aMMOOTHOIICHHA YYAaCTHHKOB 3TOH
ACATCIIBHOCTH

BJICKTPI/I‘IQCKI/IQ JIMHUM U CeTH

N-1yk1. AHamu3upyeT mNpoOJEMHYIO CHUTYyallilo Kak
CUCTEMY, BBISIBIISISI €€ COCTABJISIFOIIUE U CBSI3U MEXy HUMU TecTsl

N-2yk.;. OcyliecTBiasieT MNOUCK BapUAHTOB PELICHUS Bonpocsr pis
MOCTaBJICHHOW  MpPOOJEMHON  cUTyauMd Ha  OCHOBE cobecen0BaHUS

TOCTYITHBIX HICTOYHUKOB I/IH(l)OZPMaHI/II/I

N-3yk.1. Onpenenser B paMKax BBHIOPAHHOTO ajNropuTMa
BOIIPOCH! (3a7a4M), MOJyICKAIINE JabHEHIIeH pa3paboTke.
[Ipemiaraer ciocoObl UX peIIeHus




N-4yi. Pa3pabatbiBaer CTpaTeruro OCTUKEHUS
IIOCTAaBJICHHOM IIeM KakK IIOCJIEIOBAaTCILHOCTh IIIAaroB,
NpeABUAsS pe3yibTaT KaXKIOr0 M3 HHUX M OLEHHMBas HX
BIIMSIHUE  HA  BHEIIHEE  OKPYKEHUE  IUIAHUPYEMO
NEATEIbHOCTH M Ha B3aMMOOTHOIIEHMSI YYaCTHHUKOB 3TOMU
IeATEIILHOCTH

ABapuiinble pe:kuMbl. BLICOKOBOJIbTHAA anmaparypa

UA-1yk.i. AnanmusupyeT npoOJEMHYI0 CHTyalUI0 Kak
CUCTEMY, BBISIBIISIS €€ COCTABIISIFOLIUE U CBSA3U MEXy HUMHU
N-2yk.1. OcyliecTBiasieT TMMOUCK BapUaHTOB PEIICHHS
MOCTaBJICHHOW  MpOOJEMHON  CHTyallud Ha  OCHOBE
JOCTYTIHBIX HCTOYHUKOB WH(OpMAIIUN

N1-3yk.1. Ompenenser B paMKax BBIOPAHHOTO aJITOPUTMA
BONIPOCHI (33/1a4M), TOJUIeKAIINE NajbHeiel pa3paboTke.
[Ipennaraer cnocoObl UX pelIECHUS

N-4vy PazpabatrsiBaer CTPATETHIO JTOCTHIKCHUS
MIOCTaBJICHHOM WEIM KaK IOCIENOBaTEIbHOCTh IIAaroB,
NpeABUAsS pe3yiabTaT KaXKIOr0 M3 HHUX M OLEHHMBAas HX
BIIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIaHUPYEeMOU
NESATEIbHOCTH M Ha B3aMMOOTHOIICHMS] YYAaCTHHUKOB 3TOMU
NEeATEIbHOCTH

TecTnl
Bonpocsr mis
cobecenoBaHus

Moayib: «MexanndeckKud pacdeét Bo3ayviubix JIDJ I

Tecmui

Buibepume ooun npasunvHwlli 6apuanm:

Tsxenne npoBoaos JIIII B ceTr BOCIPUHUMAIOT:
MIPOMEKYTOUYHBIE OIOPHI

+ aHKepHBIC OIOPHI

TPAHCIIO3ULMOHHBIE OTIOPBI

MIEPEXOIHBIE ONOPBI

Jis noanepxkanus nposoaos JIIII ucnoab3yrores:
+ POMEKYTOUHBIE OTIOPHI
TPaHCIO3ULIMOHHBIE OIIOPHI

AHKEPHbBIE OMOPbI

IICPCXOIHBIC OITOPHBI

PeakTuBHOEe conporuBiieHne NPoBoa0B JIJII B Hanboab1IeH CTeneHn 3aBUCHT OT:
+ paccTosiHUS MEXIY NMPOBOIAMU
COIIPOTHUBIICHUS U30JISALNU
paccTOsIHUS 10 3EMJIA

CEYEHUs IPOBOJIA

IIposérom Ha3bIBaercs:
+paccTosiHuE MEXy OlopamMu




PAcCCTOSIHUE MEXAY aHKEPHBIMU ONIOPAMH
PAcCTOSIHUE MEXAY IMPOBOJAOM M 3€MIIEU
pPAcCTOSIHUE MEXAY IPOBOJOM U JIMHUEN TOPHU30HTA B TOUKE KPEIUICHUS TPOBOAA

AHKEepPHBIM MPOJIETOM HA3BIBAETCH:

PACCTOSIHME MEX]y OTopamMu

+paccTosiHuEe MEXIy aHKEPHBIMU OIIOpaMu

PACCTOSIHME MEX]1y TIPOBOJIOM M 3eMIIEM

PACCTOSIHME MEXy TTPOBOJIOM U JIMHUEH TOPU30HTA B TOUKE KPETUICHHsI POBOAA

Crpenoii npoBeca Ha3bIBACTCH:

PACCTOSIHUE MEXKIY OIIOPAMHU

PacCTOSIHUE MEXAY aHKEPHBIMU ONIOPAMH

PACCTOSIHUE MEXAY IMPOBOJAOM U 3€MIIEU

+paccTossHUE MEXy NPOBOJIOM U JUHUEH TOPU30HTA B TOUKE KPEIUIEHUS ITPOBOJA

I"'abapuTom Ha3bIBaeTcs:

pacCTOSIHUE MEXITY OTIOpaMU

PacCTOSTHUE MEXY aHKEPHBIMU OTIOpAMU

+paccTosiHME MEXKy MPOBOJIOM U 3eMIIEH

pacCTOsTHUE MEXYy TTPOBOJIOM U JIMHUEW TOPU30HTA B TOUKE KPEIUICHUS IPOBOAA

Paccrosinue mexay onopamu B cetu 0,38 kB cocraBisier:
+25...40 m

50..70 m

10...20 m

100...200 m

MapKupoBKa CHJI0BOI0 Ka0eJ/isi COCTOMT U3 CBeICHUI:
MaTepua KUJibl, MaTepUal U30JISLUU KU

MaTtepua MOsSICHON U30JISIIIUU, TUIT 3aIIIUTHON 000JI0UKH
HOMHHAJIbHOE HAIIPSYKEHUE

+BCE BBILICIIEPEUNCIIEHHOE

AHKepHBbIE ONOPbI:

+yCTaHaBIMBAIOT B MECTaX U3MEHEHUS HAIPABJICHUS BO3AYIIHON JTUHUU
COOpY>KAlOT MPU MEPEX0AaX Yepe3 PEKHU U YILIEIbs

3aKPETUISIOT )KECTKO M PACCUYUTHIBAIOT HA OOPBIB YACTH MTPOBOJIOB
COOPY’KaIOT IPU NEpEXoax Yepe3 KeJIe3HbIE JOPOTrH

YaeabHoe  MHAYKTHBHOE  CONPOTHUBJICHUE  IPOBOAOB  BO3AYIIHOW  JIMHUM
3JIEKTpOIepeAaYu MAapKH A onpeaessercs, B OCHOBHOM:

IJIOTHOCTBIO MPOXOIAIIETO IO HUM TOKa

+paccTosTHUEM MEKly TPOBOAAMU JIMHUU



JMaMETPOM IIPOBOJIOB JINHUU
OTHOCHUTEIIbHOM MAarHUTHOM MPOHUIIAEMOCTBIO MaTepraia IpoBOJOB

IIpu pacuerax cereii 0,38 kB unaykTuBHOe conporuBenre BJI MoKHO NPpUHATH
PABHBIM:

0,03 Om/xkMm

+0,3 OM/xkM

3 OM/km

30 Om/km

B ceabckoii MecTHOCTH Ha BoO3AymHbIX JuHuAx 0,38 kB npumensiior

HEH30JIMPOBAHHbIE MPOBO/IA:
ATFOMHUHHCBBIC
CTaJICATIOMIHEBBIC

METHbBIC

+CHUII

OIIOpl:.I BJID no TEXHUICCKOMY HAZHAYCHHUIO Pa3aC/IsAIOTCA HA:
IMPOXOOHBIC, AHKCPHBIC, MAaI'UCTPAJIbHBIC

+KOHIIEBEIE, IIOBOPOTHBIC, IIPOMCIKYTOYHBIC

ACPCBAHHLIC, }K€H€306CTOHHLI€, MCTAJINIMYCCKHUC

BCC OTBCTBI BCPHEI

Omnopsl BJID no marepuany pa3aesiloTcs Ha:
MIPOXOJIHbIE, aHKEPHbIE, MAarUCTPAJIbHbIE
KOHIIEBbIE, TOBOPOTHBIE, TPOMEKYTOUHBIE
+l1epeBsIHHEIE, J)KEJI€300€TOHHBIC, METAILNTUYECKUE
BCE OTBETHI BEPHBI

KoumnuecTBo da3ubix npoBoaHukoB B nposoae CUII2A 3x70+1x70+2x16 paBHo:
+3

AN D A~

Bonpocwi 0ns cobecedosanus
Mexanuueckue nazpy3ku npoeoonuxos JII1
1. 3aueM nMpoU3BOAUTCS MEXAHUUYECKUN pacu€T MPOBOAHUKOB JIDII?

2. IlosicHuTe, Kakue MEXaHWYECKHE Harpy3ku JACHCTBYIOT Ha NPOBOJ B Ipoliecce

AKCIUTyaTaluu?
3. Kak onpenenuTs yienpHyI0 Harpy3Ky OT COOCTBEHHOT'O Beca MpoBoaa?
4. Kak onpeieNiuTh yJIeJIbHYIO HArpy3Ky OT Beca rojoiiéna?

5. Kak omnpenenuTs yAenbHYI0 Harpy3ky OT AaBJEHHS BETpa Ha MPOBOJ CBOOOIHBIN OT

roixonéna?
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. Kak onpenennts yaenpHy10 Harpy3Ky OT JABJICHHS BETpa Ha IIPOBOJ C TOJN0IEA0M?
. Kak onpenennts nnuHy npoBoaa B mpoaére?
. Kak paccunrats cTpeny mposeca?

Oouwue ceedenusn o TUHUAX INNeKMPonepeoauu

. IlosicHUTE TEPMUH JUHUSA d]leKmponepeoau.

. CKOJIBKO METPOB COCTABJISIET JJIMHA MTPOJIETA MPU PA3JIMYHOM KJIACCE HAIPSKEHUS ?
. UTo sBNIsI€TCSI OCHOBHBIMU 3JIEMEHTAMHU JINHUM BO3YIIHOM 3JIEKTporepenadn?

. [IpuBenuTe 1 MOSICHUTE KIaCCUPUKAIUIO OTIOP.

. CKOJIbKO COCTaBIISIET CPOK CITY>KOBI ONOP Pa3TUYHBIX THIIOB.

. [IpuBenuTe 1 MOSICHUTE KIACCUDUKAIUIO TUHEHHON apMaTypBhl.

. [lpuBenuTe 1 MOSICHUTE KIACCUDUKAITIIO N30SI TOPOB.

. Kak onpenenuts kinacc HapsHKEHUs! JIMHUU IO KOJUYECTBY U30JSATOPOB?

. [IpuBenuTe 1 MOsICHUTE KIaCCU(DUKAIIIO TTPOBOIOB.

. Kakue TpeOoBaHMs  MPEIBABISIIOTCS K  NPOKIAJKE  BO3AYIIHBIX  JIMHUHN

anektponepeaaun Hanpspkenue 0,38...10 kB?

IIpuBenuTe OCHOBHBIE XapAKTEPUCTUKU IIPOJIETA JIMHUHU DIICKTPOIIEPEIaUH.
. Pacmugpyitte mapku npoBosioB A-95, AC-120, CUII2A-3x35+54,4+2x16.
[TpuBenute npeumyiiecTBa npopoaoB Mmapku CUIIL.

pa3HBIX KJIACCOB HAIPSKCHUN?

Uro siBNIsI€TCS OCHOBHBIMH JIEMEHTaMU KaOeTbHOM JIMHUM SJIEKTPOTIepe1adn?
[TosicauTe TEPMUH 21eKkmpuiecKuli kabenn.

[TosicHuTe TEPMUH KabenbHas TUHUSL 21eKmMponepeoayll.

Kaxkue tpeboBanus npeabssisiores [1YD k mpokianke kadbemneit?

3apucyiite u nosicaute T-00pa3nyto cxemy 3amernienus JIOIT.

3apucyiite u nosicaute [1-o6paznyro cxemy 3amenienns JIDI1.

Yrto Takoe OMHUYECKOE COMTPOTHUBIICHHUE, YEM OHO OTINYACTCS OT aKTHBHOTO?

YCHOBUSX DKCIUTyaTaluu?

OT 4ero 3aBUCHUT PEAKTUBHOE CONPOTUBIICHHE NPOBOAHUKA JIDTI?
Kak onpenensiercst yaenpHas EMKOCTb (pa3bl?

Kak onpenensiercs 3apsianas MoiiHocTh JIDII?

Oobuue ceedenusn 0 mpancghopmamopax u mpanc@opmamopHvix NOOCMAHYUAX

. [IpuBenure knaccudukanuo TpanchopmMaTopos.

. Uro 3ammdpoBano B Mapke TpaHchopmaropa?

. [losicauTe, Ha 4TO yKa3bIBAIOT pa3auyuHble OyKBbI B MapKe TpaHcpopmaTopa.
. Uro Ha3piBaeTcsa TpaHCHOPMATOPHON TOCTAHITHEH?

. ITo xakum mpu3HaKaM KJIacCUUIUPYIOT TpaHCHOPMATOPHBIE MOACTAHLINAN ]
. [IpuBeaute knaccudpukanno TpaHCPOPMATOPHBIX MOACTAHLINN IO TUITY UCIIOHEHUSI.
. 3apucyiite u nosicaute T-o0pa3Hyto cxemy (pa3bl TpaHchopmaTopa’?
. Kax onpenenuth akTUBHOE, pEaKTUBHOE U TIOJTHOE COMPOTHUBIIEHUS TpaHchopmaropa?
. Uto moka3pIBaeT HaMpsHKEHUE KPOTKOTO 3aMbIKaHWs?

8

CKOJIBKO COCTaBJISICT JJIINHa HpOJ'IéTa BO3AYIIHBIX JIMHUU QJICKTpOIICpCaAaun JJIA

Kak paccuntarb akTHBHOE M pPEAKTHMBHOE CONpPOTHUBIEHUE IpoBoaHuka JIOII B



Tab6umna 3 — Kpurepnu ouenku cpopmu

OBAHHOCTH KOMIIEeTeHIIUH

Kox n HauMeHOBaHWE HHIUKATOPA
JOCTHOKCHHS KOMITETEHIUH (4acTH
KOMITCTCHITHH )

Kpurepuu ouenuBanusi chopMHUpOBaHHOCTH
KOMITETEHIUU (YaCTU KOMIIETCHIINH)

COOTBETCTBYET OIICHKE «3a4TEHOY
50-100% ot MakCUMaJIbHOIr'O Oasuia

U-lyk.;. AHanmu3upyeT mpoOJIEeMHYIO
CHTYallUI0 KaK CHCTEMY, BBISBISS €¢
COCTaBJIAIOIIMEC U CBA3U MCKAY HUMU

CryneHT, B OCHOBHOM, 3HA€T MaTepual o TeMe,
OTBEUAET HA MMOCTABJIEHHBIE BOMPOCKHL. 3HAET OCHOBHBIE
pacy€ThI MO3BOJISIONINE OMPEACIUTh MEXaHUYECKHE

U-2yk.1. OcymecTBasieT nouck | mapametpsl JIDIL.
BapUaHTOB pelIeHus MOCTABJIEHHOW |MOXET NpOBOIUTH aHATIU3 IPOOJIIEMHOM CUTYyallMH KaK
NpoOJEeMHON  CUTyalluM  Ha  OCHOBE |CHCTEMBbI, BBISBIISISL €€ COCTABIISAIONINE U CBSI3U MEXIY

JOCTYIHBIX HCTOYHUKOB WH(OpMAIIUN
U-3yk.1. Ompenenser B pamkax
BBIOPAHHOTO anropuTMa BOIIPOCHI
(3amaunm), OAJIEKAIIE IaJbHENIIEN
paspabotke. Ilpemmaraer cmocoObl uUX
pelieHus

Nd-4yx, Pa3zpabarbiBaeT  cTpaTeruto
IOCTIDKEHMSI TIOCTABJIEHHOM IIEIM  Kak
MOCJIEIOBATENILHOCTh  IIArOB,  MPEABUIS
pe3yNbTaT KaXkJI0TO U3 HUX U OLEHUBAs MX
BIMSHHE HA  BHEIIHEE  OKPYXCHHUE
IUIAHUPYeMOW  JEATENbHOCTH W Ha
B3aUMOOTHOIIIEHUSI ~ YYaCTHHUKOB  3TOM
IEeATEIbHOCTU

HUMH. CriocoOeH OCYyIEeCTBISATh MOMCK BAPHAHTOB
peIIeHHsI TOCTABICHHOM MPOOJIEMHON CUTYalluu Ha
OCHOBE JIOCTYNHbBIX HUCTOUHUKOB HH(OpMaLIUU U
OIPENENATh B paMKax BBIOPAHHOTO aJiITOPUTMa BOIPOCHI
(3amaumn), moIeXkKaIIMe AalbHeHIen pa3paboTke.
Crnioco6eH mpeanarath Croco0bl UX pemeHus. MoxeT
pa3pabaTrhiBaTh CTPATETHIO JOCTHKCHHUSI IIOCTABICHHON
SN KaK TOCJIeIOBATEILHOCTD II1aroB, MPEIBUISA
PE3YIbTAT KAXKAOTO U3 HUX U OLICHUBAA UX BIIMAHUC HA
BHEIITHEE OKPYKCHHE TUIAHUPYEMOH IeSTeTbHOCTH U Ha
B3aMMOOTHOLICHUS YYaCTHUKOB 3TOU ACATCIIBHOCTH.

Monvib: « TeXHUKO0-D)KOHOMHUYECKHE MOKA3ATeJIN VCTAHOBOK

CeJLCKOI0 DJIEKTPOCHADKEHU S

Buvibepume ooun npasunvHulii sapuanm omeema

Kanuraabnbie BiaoxkeHuss KB BoruuciasioT B coorBercTBum ¢ popmy.ioii (rae Ilp -
NMPOEKTHO-U3bICKATEJIbCKHE Pa0d0Thl; Ol — oTnyckHas nena
3JIeKTpoodopyaoBanusi; MP — MoHTakHbIe padoThl, cOCcTaABIASIOT 10 40% 0T 1eHbI
msaeanss; MP = 0,4-OL1; Hp — nakiagnbie pacxoasl, [I — HopmaTuBHasi npuObLIb
WIH IJIAaHOBbIe HaKkomieHus, [IIHp — mycko-Hasiagounbie padoThbi):
+11=0,25+0I]++MP+IIHp+Hp

KB=IIp+OIL[+MP-+ITHp+Hp

KB=IIp+OL{+MP-+IIHp— Hp

KB=OL]+MP+IIHp+Hp

YTo U3 npeCcTABJIEHHOI0 He BKJIIOYAeT B ce0sl HAKJIAHbIe PacXoabl?

+3arpaThl HA XpaHCHHE

TPAHCIIOPTUPOBKA

CTOMMOCTh UHCTPYMEHTA

MOHTa)XHbIC PAOOTHI

HopmaTuBHasi npudbLIbL U MVIAHOBbIE HAKONJIEHHS ONPEIeISIIOTCS CJAeAyI0INM
BbIpasKeHHEeM:



171=0,5 (OL[+MP~+ITHp+Hp)

I7=0,5 (OL[+MP+I1Hp)

I71=0,25 (OL{+MP+ITHp)
+11=0,25+0I]++MP+IIHp+Hp

Hakaaanble pacxoabl onpeneasiioTes cJeyI0INUM BbIpaKeHHeM:
+ Hp=(0,1...0,15)01]

Hp=(0,1...0,15)KB

Hp=(0,15...0,95)01]

Hp=(1...15)o01]

E:xeroanblie 3KCIIyaTalMOHHbIE U3AEPKKH ONPeIesIlOTCS CJIeYIuM
BbIpaxkeHueM (rae 311 — 3apadoTHas miiara; 4 — amoprusauusi; 7P— Tekymmu
peMoHT; Cy;; — CTOMMOCTD 3JIEKTPOIHeprun; Mop— U3AepKKU HA 00CIy:KMBAHHE;
IlIp — npoune npsiMble U3ACPKKHU):

+ Us=3[T+A+TP+HU 5 +C,; +Ip

Ho=3IT+A+TP+HU 4,5 +C 5, — IIp

HU>s=31+A+TP+H ,;+C 5,

Us=3I1+TP+HU ,+C,,; +1p

AMOpTH3auNs onpeaessieTcs B COOTBETCTBMU C Bbipa:kenuem (rane KB —
KalnuTaJbHbIE BJ0KeHUs1; KP — npeamnoJsaraeMblie pacxXoabl HA KANTUTAJbHBIN
peMoHT; M00 — pacxo/Jbl HA MOJIEPHU3ALMIO 000pyA0BaHusA; /M — pacxoabl Ha
aeMoOHTax; JIC — JMKBUAALMOHHAS CTOMMOCTD (CTOMMOCTb MeTa10J10Ma); Ty —
CPOK CJIy:KObI 000py10BaHMS):
e (KB+KP+Moo+/m—JIC)
+ Ty
A=(KB+KP+Moo+/m— JIC)T .,
KB+KP+Moo+m+JIC)

TCJT

J’_
- (KB+KP)

L

TCJT

N3nep:xku HAa aMOPTU3ALMIO ONpeiesIoTcs o Gopmye:

P . %
4=

+ 100

PA
A=—2KB
100

KB.

PA
A= KB
1000

A= PAO
~100 ¥

OT4yHC/IeHNs] HA TEKYIIMA PEMOHT JISl 3JIEKTPOOOOPYA0BAHMS COCTABJISIOT:
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+4% 0T KanuTaJILHBIX BIOKCHUHU
3% OT KanUTaJILHBIX BIOKCHUU
2% OT KanmuTaJIbHBIX BIOKECHUU
5% OT KaNIUTAJILHBIX BIOKCHUHU

OT4yHC/IeHNs] HA TEKYIIMA PEMOHT /ISl HEIJIEKTPOTEXHNYECKOT0 000py10BaHU S
COCTaBJISAIOT:

4% 0T KanUTAJILHBIX BJIOKCHUMN

3% OT KanuTaJIbHBIX BI0KCHHUU

+2% OT KanuTaJILHBIX BIOKCHUH

5% OT KanuTaJIbHBIX BIOKCHHUI

3anaTI>I Ha TKYHIHﬁ PEMOHT OINPEACTAIOTCH CJICAYIOIIHUM BBIPA’KCHHUECM

N3nepaxxu, cBA3aHHBIE ¢ 00CTYKMBAHMEM 3JIEKTPOO0OPYI0BaHHUSA, ONIPEACIA0TC
3aTpaTaMM, CBSI3aHHBIMH C MOJJAEP:KaHHEeM CeTH B pa00TOCIIOCOOHOM COCTOSIHUM, U
onpeaeasOTcs mo popmysie (rae ¥ — 3arparbl Ha 00CTyKMBAHUE OAHOM YCJIOBHOM

eIUHHIBI CeTEH; Nyg CyMMa BCeX YCJOBHBIX e THHUI] BADHAHTOB):
+ Uos= VZ Nye

r
a =
Ny
U ,5=I"UN y

U, =T Z N [T

CronmMocTh NOTPedIeHHOM J1eKTPOABUIaTeIeM YJIeKTPOIHEPIruu onpeessieTcs mno:
+IPOJOJIKUTEILHOCTH  pabOThl  AJEKTPOABHUraTeNIsl B TEUEHHUE ToJla M aKTUBHOM
MOIIHOCTH, IOTPEOIIAEMO U3 CeTH

MPOJOHKUTEILHOCTH PabOTHI 3JEKTPOJABUTATENS B TEUEHHE rojla M MOJTHONW MOITHOCTH,
noTpebseMoil u3 cetu

NPOJODKUTEIILHOCTH  PAa0OTHl  JJIEKTPOJBUTATENsI B TEUYEHHE TOJa M PEaKTUBHOMN
MOIIIHOCTH, OTPEOIISIEMON U3 CETH

MPOJOHKUTEIFHOCTH PabOThI IEKTPOJBUTATENSI B TEUEHHE TOJa W TEIJIOBOM JHEPTUU
BBIJICTISIEMOM AJIEKTPOABUTATEIEM

IIpoune npsiMble U31eP:KKN NPUHUMAIOT:
110 10% oT xanmuTaabHBIX BIOKECHUN
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+10 1% 0T KanuTaJILHBIX BIIOKECHUN
110 100% oT KarmuTaabHBIX BIOKEHUI
110 5% OT KamuTaJIbHBIX BJIOKEHUN

BbIYHCISIIOT CPOK OKYNIAeMOCTH 00JIBIINX KANMTAJIbHBIX BJIOKEHUH MO
cJIeAyIoIeMy BbIpaKeHHIO:

T=K2—K1
n 0 u-n,
1 2
2 1
T=K2_H1
“ K-HU

PacuyeTHbIil CPOK OKYNIaeMOCTH CPABHUBAKT C HOPMATHBHBLIM CPOKOM OKYIIaeMOCTH
Ton, KOTOPBIH 1151 CEJILCKON IHEPreTUKH NMPUHAT:

8,5 ner

+6,7 rona

5 ner

2,5 rona

YTo BKJIKYAIOT B ce0sl pacueTHbIE 3aTPAThI?

+KanuTagbHbIEC 3aTPATHI U €KETOHBIE IKCIUTYATAllHOHHBIE PACXO/IbI

ctoumocTh | kBT-uaca motpe6ieHHOM 3IEKTPOIHEPTHH U DJIEMEHTHI DJICKTPUIECKUX CETEH
CTOMMOCTD MOTPEOJICHHOM 3JIEKTPOIHEPTUU U 3aTPAThl HA TEKYIIUM PEMOHT

pacxo/ipl HA MOJAEPHHU3ALUIO 000PYT0BaHUS

CyMMa  eKerogHbIX JKCIUIyaTAIMOHHBIX MW3/AEP:KeK M YacTH KaNUTAJbHBIX
BJIOKEHH i, MPUBEEHHAS K O/THOMY IOy IKCILTyaTAllMN HA3HIBAETCS:

pacyeTHBIC 3aTPAThI

+IpUBEAEHHBIC 3aTPATHI

HOPMAaTUBHBINA KO3 hUIHeHT 3G (PEKTUBHOCTH KaUTATBHBIX BIOKESHUM

CPOK OKYITaeMOCTH OOJIBIITUX KAIMUTAIbHBIX BIOKCHHMA

Bonpocw 0ns cobecedosanus
1. UTo BK/IIOYAIOT B c€0s1 KaUTAJIBHBIE BIOKEHUA?
2. Yto BKIIIOYAIOT B c€0s1 IKCILTyaTallMOHHbIE U3JIEPKKHU?
3. YTo Ha3bIBAETCSA HOPMATUBHBIM CPOKOM OKYIIAEMOCTH ?
4.Yto moOKa3bIBa€T HOPMATUBHBIX KOIP(GUUHUEHT SPPEKTUBHOCTH KalUTAJIbHBIX
BJIOKECHHN?
5. YUto Ha3bIBAIOT NPUBEAEHHBIMHU 3aTPATaMU U KAK OHH PACCUUTHIBAKOTCS?

6. Kak IMPOU3BCCTU SKOHOMHUYCCKOC CPABHCHHC IBYX BAPUAHTOB E)HGKTpOCHa6}KeHI/IH?

Taoauna 4 — Kpurepuu oneHkn ¢cOpMHUPOBAHHOCTH KOMIIETEH M
12



Kon n naumeHnoBaHue WHIMKATOpa
JTOCTHKCHHS KOMIIETEHIIUH (JacTH
KOMITETCHITIH )

Kputepun onennBanust chOpMHUPOBAHHOCTH
KOMIIETEHIIMU (YacTH KOMIIETEHIUH)

COOTBETCTBYET OIICHKE «3aUTEHO)
50-100% o1 MakcHUMaJILHOTO OasuIa

U-1yk.;. AmnamusupyeT mnpoOJIeMHYIO
CUTyallMI0 KaK CHUCTEMY, BBISBISIA €€
COCTABIISIFOIIUE U CBSI3U MEXy HUMU
N-2yk.1. OcymiecTBasieT IMOUCK
BapHAHTOB pelieHus IIOCTaBJIEHHOM
MpOOJIEMHON  CHTyalludl  Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(OpMaIIUN
UA-3yki. Ompepenser B pamkax
BBIOpaHHOTO anropuTMa BOIPOCHI
(3amaum), momNexamme — JanbHEHIIeH
paszpabotke. Ilpemmaraer cmocoObl HX
petieHus

WUNl-4yx.1  Pa3spabatbiBaeT  cTpaTeruio
JOCTIDKCHHSI TIOCTABJICHHOM IIENIH  Kak
MOCNIEJIOBATEIbHOCTh  IIATOB,  MPEIBUIS
pe3yabTaT KaXJA0ro U3 HUX M OICHUBAS UX
BJIMSHUE  Ha  BHEIIHEE  OKpY>KEHUE
IJITAHUPYEMOW  JCATENBHOCTH W Ha
B3aMMOOTHOIIEHUS  YYaCTHHKOB  JTOH
JEeITCILHOCTU

CtyzneHT, B OCHOBHOM, 3Ha€T MaTepual 1o Teme,
OTBEYAET Ha MTOCTABJICHHBIE BOMPOCHL. MOXET MPOBOIUTH
TEXHUKO-9)KOHOMUYECKOE CPaBHEHUE BApUAHTOB
3JIEKTPOCHAOKEHHUS.

MoskeT npoBOUTE aHANINU3 MMPOOTIEMHON CUTYaIluU KakK
CHCTEMBI, BBISBIISISL €€ COCTABIISIFOIINE M CBS3H MEXTY
HUMHU. CIOCOOEH OCYIIECTBIATH MOUCK BAPUAHTOB
pelIeHns TOCTaBIEHHOW POOJIIEMHOM cCUTYyallK Ha
OCHOBE JIOCTYMHBIX HCTOUHUKOB WH(OpMAaLIUU U
OTIpEeNIeNATh B paMKax BEIOPAHHOTO aJITOPUTMa BOIPOCHI
(3amaun), moanexaniue AanpHeien pa3padoTke.
Cnocoben mpeanaraTh crocoObl ux pemeHus. Moxer
pa3pabaThIBaTh CTPATETUIO JOCTUKEHHSI IOCTABICHHOMN
IEJI KaK TOCIIeJOBATEIbHOCTD IIaroB, IPEIBHUISA
pe3yNbTaT Ka)XJA0r0 U3 HUX U OLICHUBAs UX BIHUSHUE HA
BHEIITHEE OKPYKEHHE TUIAHUPYEMO eI TETFHOCTH 1 Ha
B3aMMOOTHOIICHHS Y4aCTHUKOB 3TOU JAESITENbHOCTH.

Moayib: «JJeKTPUUECKHEe JUHUH H CETH)

Tecmui

Buvibepume ooun npasunvHulll 6apuanm:

HeiiTpasb Ha36b1BAKOT KOMIIEHCUPOBAHHOM, KOI'A:

HyJIEBasl TOYKA HEUTPAIIA UMEET HEMOCPEACTBEHHOE COCIMHEHHE C 3eMIIEN

HyJIeBas TOYKA HEUTPAIIA COCIUHEHA C 3eMIIEN Yepe3 paspsIHUK

HYyJIEBasi TOYKA HEUTPAJIA COEAMHEHA C 3€MJIEW YEPE3 TOKOOTPAHNYHUBAIOIINN PEAKTOP
+ HyneBas TOUYKA HEUTPAIU COCAUHEHA C 3€MJIEN YEPE3 NYyTOracUTEIIbHBIA PEAKTOP

HcekyccTBeHHYI0 HYJIEBYIO TOUKY B CETH € H30JIMPOBAHHON HEUTPAJIbIO CO3AAIOT C

neJablo:

BO3MO>KHOCTH KOMIIEHCAIMs UHAYKTUBHOM cocTaBistoiiei Toka B JIDTI
PabOTHI YCTPOMCTB CUTHATIU3AIIMN 3aMbIKAaHHS Ha 3EMITEO

+ KOMIIEHCAIIMU €MKOCTHBIX TOKOB 3aMbIKaHMS Ha 3€MIJTIO
BBIPAaBHMBAHUS HAIPSKEHUH (Pa3 OTHOCUTEIHLHO 3eMIIH

I[.]'Iﬂ KOMIICHCAIIMM TOKOB 3aMbIKaAHHUH Ha 3€eMJII0 B Ce€TAX C I/I30.]II/Ip0BaHHOﬁ

HEUTPaJbI0 IPUMEHSIOT:
OTPAHUYUTENb MEPEHANPKEHUS
TOKOOTPAHUYHUBAIOIIUNA PEAKTOP
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+ lyrOracHUTENIbHBIA PEAKTOP
pa3psIHUK

JddexkTHBHOE 3a3eMIeHIE HEHUTPAJIU 03HAYAET:

HEUTpaJIb COEIMHEHA C 3EMJIEN Yepe3 TOKOOTPAaHUUYUBAIOIIUNA PEAKTOP

HEUTpaJib UMEET HEMOCPEICTBEHHYIO CBSI3b B 3eMJIEH
HEUTpaJib COEAMHEHA C 3eMJIEN uepe3 pa3beMHUTEND

+ HeﬁTpaHB COCIMHCHA C 3eMIIEN qcpe3 pa3pAAHUK U OI'PAHUYUTCIIb IICPCHAIIPAKCHUA

Cetn 110 kB u BbIIE padoTaloT C:

TIIyXUM 3a3€MJICHUEM HEUTpaIu

3¢ PEKTUBHBIM 3a3eMJICHHEM HEHTpaIn

+ Tiyxum u 3QPEKTUBHBIM 3a3eMJICHUEM HEHTpaIIn
KOMIIEHCUPOBAHHOW HEUTPAIIBIO

Ceabckue cetu 0,38 kB yame Bcero padorarr c:
+ IIIyXuM 3a3eMJIICHUEM HEUTpaIu

V30JIMPOBAHHOW HEUTPAJIbIO

3¢ (HEeKTUBHBIM 3a3eMIICHHUEM HEUTpaiu
KOMIICHCUPOBAaHHON HEUTPAJIBIO

Cetn 6...35 kB B Poccun paboraror c:
M30JIMPOBAHHOW HEUTPAJIBIO

M30JIMPOBAHHOW HEUTPAJIBIO

+ HM30JMPOBAHHOM M KOMIICHCUPOBAHHOM HEUTPAJIBIO
3¢ (HEKTUBHBIM 3a36MIICHHEM HEUTpaIn

B cerax 110 kB c¢ 3¢¢ekTuBHO 3a3eMIEHHOM
TPaHC(OPMATOPOB 3AMUIIAIT MOCPEACTBOM:
peakTopa

BBIKJIFOYATEJIEH BHICOKOTO HAMPSHKEHUS

+ paspsiIHUKa

pa3beIUHUTEIS

HEUTPAJIbI0 HYJEBYIO

Yacrp HeliTpasel TpanchopmaTopoB B ceTsix 110 kB pa33zeMassior ¢ ueablo:
+ CHI)KEHUS TOKa oiHO(a3Horo 710 BeauduHbl 60% tpéxdaznoro K3

YBEJIMYCHHS CPOKa CITyKObI TpaHchopmaTopa
3aIUTHI TOTpeduTeNnen
C LIETBIO yBENIWYEHHS TOKa onHodazHoro K3

TOYKY

KomneHncanuio Toka 3aMbIKAHHUS HA 3€MJII0 B CETH € U30JIMPOBAHHON HENTPAJIBIO

BBIIIOJIHAIOT € LHeJbIO:
YMEHBLIEHUS BO3JIEUCTBHE TOKA Ha 000PYI0BaHUE
BBIPOBHSATH HANPSHKEHUS! (pa3 OTHOCUTEIBHO 3€MJIIU
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+ yMEeHbLIEHUs BO3/IEHCTBHE TOKA HA 000PY/I0BAaHUE B MECTE 3aMbIKAHUS

o0ecrniedeHrs HOpMaIbHON pabOTHI MOTpeOUTENEH

JlomycTumasi BeJIMYMHA TOKA 3aMbIKAHUSA HA 3eMJII0 B ceTH 6...35 kB ¢

JKe1e300eTOHHBIMHU onmopamMu CoCTaBJIACT:
5A

I5A

+10 A

20 A

EMKocTb ¢a3H0ro NpoBoia 0OTHOCHTEILHO 3¢MJIH 3ABHCHT OT:
AKTUBHOI'O COIPOTHUBIICHUS IIPOBOJIA

Mepe1aBaeMoOil MOITHOCTH

+ ITTMHBI TPOBOIA

HaJIM4us U30JISIIIUU TPOBOIA

TepMI/IH HOTpeﬁl/ITe.]IL 3JIeKTpI/I‘IeCKOI7[ IHEPTHUH O3HAYACT

+3JIEKTPONPUEMHUK WK TPYIINa JIEKTPONPUEMHUKOB, O0BETMHEHHBIX TEXHOJIOTHYECKUM

IIPOLIECCOM U pa3MENIAlONINXCs Ha ONPeIesIEHHON TepPUTOPUN

anmapar, arperart ¥ Jip., IpelHa3HauYeHHbIN JJIs TpeoOpa30BaHus dJIEKTPUUECKON SHEPrUuu

B JIPYTOM BUJI SHEPTUU
BJICKTPUYECKUN IBUTATEIb
HarpeBaTelIbHBIA MPUOOP

IToTpeOuTe el mepBoOii KATErOPMH MOKHO OTKJIIOYATh:
Ha BPEMs PYYHOI'O NEPEKIIOYCHUS TUTAHUS

+HENb3s OTKIYATh

Ha 24 yaca

Ha 2 yaca

IHoTpeduTeieil BTOPOii KATErOpMH MOKHO OTKJIKOYATH:
+Ha BpeMs PyYHOTO NEPEKIIOUCHUS TUTAHUS

HEJb3s OTK/II0YATh

Ha 24 4Jaca

Ha 2 Jaca

IloTpeOuTeieii TpeTbell KATErOPMH MOKHO OTKJIIOYATh:
Ha BPEMsI pYYHOI'O NIEPEKIFOUYCHUS TUTAHUS

HEJIb3s OTKJII0YATh

+Ha 24 4gaca

Ha 2 yaca

Metox pacuyéra MOIIHOCTEH Ha  y4YacTKax CeTH 10
OTHOBPEMEHHOCTH MPUMEHSIOTCSH, €CJIH
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MOIIHOCTH MOTpeduTeNei oTnuatTces 6oee ueM B 4 pasza
MOIIIHOCTH NOTPEOUTENEN OTIMYAOTCS MEHEE YEM B 5 pa3
MOIIIHOCTH NOTpeOuTENe OTIMYaoTcs 6ojee 4eM B 5 pa3
+MOLIHOCTH NMOTpeOUTENEeN OTINYAIOTCA MEHEe YeM B 4 pasa

CymMMupoBaHHe HATPY30K MeTOI0M HAa10aBOK OCYLECTBJISIETCS, €CJIM:
HaArpy3KH OTJIMYAIOTCS HE OoJee ueM B 2 pasza

HaArpy3KH OTJIMYAIOTCs OoJiee 4eM B 2 pa3a

+Harpy3Ku oTiinyarorcs 0osiee yeM B 4 paza

Harpy3Ku paBHbBI

N3 romoBoro rpagpuka HArpy3Ku 00bEKTA MOKHO ONPeeTUTh:
cpeaHee BpeMs JIEUCTBUS Harpy3Ku NOTpeOuTes

MAaKCHUMAaJIbHOE BPEMSI ACUCTBUS HATPY3KHU

+BpeMsI UCIIOJIb30BAHUS MAKCUMAIIbHOM HArpy3Ku

JUTUTENbHOCTh UCIIOJIb30BaHUS JIEKTPOOOOPYI0BAHUS

i1 pe3epBHpOBaHuUs 0¢000i IPyNIbI JJIEKTPONPHEMHHUKOB IIEPBOI KATErOpuu
JAOJIKHO OBITh MPEAYCMOTPEHO:

+IONIOJIHUTEIBHOE IUTAHUE OT TPETHET0 HE3ABUCUMOI'0 B3aUMHO PE3EPBUPYIOILETO
UCTOYHUKA IUTAHMS

JOTIOJIHUTENIBHOE IUTAaHUE OT JIMHUU JIEKTPOIEPEAAUH

aBTOMAaTUYECKOE CEKIIUOHUPOBAHUE

aBTOMATHYECKOE ITOBTOPHOE BKIIFOUEHUE

I'padpuk Harpy3ku — 310 3aBUCUMOCTbD:

+aKTUBHOW, pEAKTUBHOW WJIM NTOJTHOM MOLIHOCTH HAarpy3Ku OT BPEMEHU
AKTUBHBIX, PEAKTUBHBIX U MOJHBIX TOTEPH MOIIHOCTH OT BPEMEHU
MOTEPb HANIPSHKEHUS OT HArPy3KH

AKTUBHBIX MOTEPh HAMPSHKEHUSI OT BPEMEHU

KOHlleBaﬂ omnopa ycraHaB/JIUBa€cTCs.
+B Ha4YaJI€ U B KOHIIEC JIMHUU

Ha OTBCTBJICHHUAX JIMHUH

BO BCCX IICPCUNCICHHBIX CIIydasax

Ha MOCTax

Iloa TepMUHOM 3J1eKTPOCHAGKEHNE TOHMMAETCS

COBOKYITHOCTB 3JIEKTPOYCTAHOBOK, MPEIHA3HAUCHHBIX JJIsi 00eCIeUeHUs MOTpeduTeneit
AIEKTPUYECKOU SHEPTUH;

o0ecrniedueHre NoTpeduTeNeH IMEKTPUIECKON SHEPTUU OT IHEPTOCUCTEMBI;
+o0ecrneuenne norpeduTenel JIEKTPUIECKON YHEPTUei;

COBOKYITHOCTB AJIEKTPOYCTAHOBOK DJICKTPUUECKUX CTAHIIUN U SJIEKTPHUECKUX CeTer
HSHEPrOCUCTEMBI.
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OTKJI0HEHHEe YACTOTHI B padoyeM pe:kuMe T0MYCKAaeTCsl B Mpeaesiax:
++0,4 I'np

+1 '

211

5T

IToa TepMHUHOM HOMHUHAJILHOE HATIPSZKEHUE MOHMMAETCSI:

HarnpsHKeHUE KOTOPOE MOKHO IM0JIaBaTh Ha AJIEKTPOYCTAaHOBKY

+HalpspkeHre, Ha KOTOpOe CIPOEKTUPOBaHA CETh UM 000PYI0BaHUE U K KOTOPOMY
OTHOCST UX paboyue XapaKkTepPUCTUKU

HaIpsHKEHUE KOTOPOE MOKHO M01aBaTh Ha AJIEKTPOYCTAHOBKY B JUIMTEIILHOM PEXHUME
1r000e HanpspKeHUE odecrneunBaroniee paboTy 3JIEKTPOYCTAHOBKH

3HaveHnus K03 puuueHTa HeCHMMeTPHHU no HAIIPAKEHHU IO HYJIeBOM
MOCJIEA0BATEJIbHOCTH He JO0JI’KHbI IPEeBbIIATh:

1%

+4%

5%

10%

3navenuss  kodpduIUEeHTA  HECUMMETPUM MO  HANPSLKEHUID  00paTHOi
MOCJIe0BATEILHOCTH He I0/LKHbBI PEeBbINIATh:

1%

+4%

5%

10%

Ilox TepMHHOM cHCTEMA YIEKTPOCHAOKEHUS] IOHMMAETCH:

+COBOKYITHOCTb 3JIEKTPOYCTAHOBOK, MPEJHA3HAYEHHBIX JUIsl 00ecreyeHus: noTpeduTeneu
DIIEKTPUYECKOUN IHEPIUU

o0ecrnieueHre NOTpeOUTENEeH INEKTPUUECKON SHEPTUU OT IHEPIOCUCTEMBI

obecrnieueHre NoTpeduTesnen IIeKTPUIECKO dHepruen

COBOKYITHOCTB DJIEKTPOYCTaHOBOK DJIEKTPUYECKUX CTAHLIMM U DJIEKTPUUYECKUX CETEU
DHEPrOCUCTEMBI

K THnaM nmoacraHuui o ux moJ0KEHHIO B CETH BbICLIEr0 HANPSIKEHUsI He
OTHOCSATCS:

TYIIMKOBast

OTBETBUTCIIbHAS

IepexoaHast

+MarucTpajbHas

HOTepl/I aKTHBHOM MOIIHOCTHU B JIMHHUMU 3aBUCAT OT:
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[IepeaBacMOM aKTUBHOM MOIITHOCTH M aKTUBHOTO COIIPOTUBJIEHUS JINHUU
IIepeaBacMOM aKTUBHON ¥ PEAKTUBHON MOIITHOCTH

+ nepenaBacMoy aKTUBHOM U PEAKTUBHOU MOIIHOCTH, aKTUBHOTO U PEAKTUBHOIO
COIIPOTUBIICHUS JINHUU

AKTUBHOI'O U PEAKTUBHOI'O COIIPOTUBIICHUS JTMHUU

OTKJ/I0HEeHH e HANIPSIZKEHHsl Y IOTpeduTes el B padoyeM pexuMe JI0IyCKACTCH B
npeaeJax:

+2,5%

+7,5%

+5%

+£10%

IHoTepeii HANIPsAXKEeHUS B TUHHUHU YJIEKTPONepeIaYl HA3bIBAIOT:

OTJINYME HANPSHKEHUSI OT HOMUHAJIBHOTO 3HAYEHUSI B IPOLICHTAX

+ anreOpanvecKyro pa3HOCTh MEXK/y HAIPsKEHUEM B Hadajle U KOHIIE JTUHUU
F€OMETPUYECKYIO Pa3HOCTh MEXK/Iy HAMPSKEHUEM B Hayajle U KOHIIE IMHUU
Pa3HUILy MEXIYy HAMpsHDKEHUEM B Ha4alle U B KOHIIE JTUHUU

OTK/I0HeHHeM HATIPSKEHHsI B JIMHUM YJIeKTpPoInepeIadyn Ha3bIBAKOT:
areOpanvecKyro pa3HOCTh MEXKAY HANPsOKEHUEM B Hadasle U KOHIIE IMHUU

+ pa3HUIly MEXIy HOMUHAIHHBIM 3HAUCHHEM HANPSOKCHUS U HATIPSHKEHUEM Y
MOTpeOuTENs B IPOLIEHTAX

Pa3HUILY MEXIY HAIPSKEHUEM B HAYaJle U B KOHIIC TUHUU

r€OMETPUYECKYIO PA3HOCTh MEXIY HAIPSKEHUEM B HAYaJIe U KOHIIC JTUHUU

ITagenueM HanpsKeHUs B JMHUH dJIEKTPoIepeIayd Ha3bIBAIOT:

pPa3HUIly MEXAY HANPSLKEHUEM B HA4YAJIE U B KOHILIE JIMHUN

+ reoMeTpUYECKYI0 Pa3HOCTh MEXK/y HAIIPSKEHUEM B Hadajle U KOHIIE JINHUHU

pa3HUILy MEXAY HOMUHAIbHBIM 3HAUEHUEM HANPSXKEHUS U HAMPSKEHUEM y MOTpeOUTeNs
B IIPOLIEHTAxX

aJIre0panvecKyro pa3HOCTb MEXAY HalpsyKEHUEM B Hauajle U KOHIIE JIMHU

B cetsix 0,4 kB y norpeduTesieii HopMupyercsi:
I1aJICHUE HAIIPSKECHUS

IIOTEPU HAIIPSIKCHUS

+ OTKJIOHCHHE HANIPSHKCHUS

YPOBEHb HaIIPSIKEHUS

PerJII/II)OBaHI/Ie HaANPAKCHUA B JJICKTPUICCKHUX CCTHAX NIPUMCHAIOT IJIH:
MoAACPKAaHWA OTKIIOHCHUSA HAIIPSKCHUA B IIPCACIIaX HOPMHUPOBAHHBIX 3HAQUCHUH MO
I'oCT

MOAACPIKaHWA HAIIPAKCHUA OJIU3KOro K HOMHHAJIbHOMY

CHMIKCHUA IIOTCPb HAIIPSXKCHUA
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CHWIKCHUS ITOTCPb MOIIHOCTHU

Bcerpeunoe peryjiMmpoBaHue HANPSAKEHUSA — PEKUM, IPU KOTOPOM HaINpsizKeHHe:
MTOBBIIAOT B IEPUOJ MUHUMYMa HArpy3Ku

ITOHMYKAIOT B IIEPUOJ MAaKCUMyMa Harpy3KH

[OBBIIIAIOT B IIEPUOJ MAKCUMYMA U IIOHWKAIOT B IIEPUO MUHUMYMa Harpy3Ku
[IOHMXKAIOT B IIEPUOJ MAKCHUMYMa U IOBBIIIAIOT B [IEPUOJ MUHUMYMa Harpy3Ku

Buvibepume 06a npasunvuvix eapuanma:

HopMmanbHas TemMneparypa oxJaxkaamouero Bo3ayxa a1js Tpancgopmaropa
COCTABJIACT:

+10°C (%-50)

0°C

(+)+25°C (%-50)

+5°C

K pacnpeneuTeIbHBIM CETSIM OTHOCSATCS CETH € KJIACCOM HANPSIKEHUs :
+ 1o 1 kB (50%)
+ 6-35 kB (50%)

110-220 xB
330-750 kB
Bonpocuw 0ns cobecedosanus

Pesrcumul pabomot Helimpasneil I1eKmMpudecKux cemeil
1. Uto noapazymeBaeTcs o/l HEUTPAIIbIO AIEKTPOYCTAHOBKU ?
2. Ha xakne TUIBI HEUTpAJIEH pa3aelsatoT AIEKTPOYCTAHOBKH?
3. C xakuMu TUIIAaMU HEUTpasiel paboTaroT 3nekTpoyctaHoBku 10 1000 B?
4. C kakuMU TUIIAMU HEUTpasie paboTaroT 3JeKTpoycTaHoBKH 6...110 kB?
5. YUem 00ycIIOBJIEH peKUM pabOTHI HEMTpanen?
6. IloscHuTe, 4YTO O3HAYaeT TIJIYX03a3eMIICHHAs HEUTpallb W TMpU KaKUX Kiaccax

HaIPSDKEHUS €€ IPUMEHSIIOT?

7. IloscHMTE, 4TO O3HAYAET U30JIMPOBAHHAS HEUTPAJIb U NPU KAKUX KJIaccax HaIpsKEHUS
e€ MPUMEHSAIOT?

8. IlosicHuTe, 4TO O3HAYaeT KOMIICHCHUPOBAaHHAs HEWTpajib W B KakUX Cilydasx eé
MPUMEHSIIOT?

9. [losicaute, uto o3HayaeT 3((HEeKTUBHO-3a3eMIIEHHAS HEUTpallb U B KaKUX CilIydasx eé
MPUMEHSIIOT?

10. Kak opranusyercs B cUCTEME JIEKTPOCHAOXKEHUS N30IMPOBaHHAsI HEUTpaIb?

11. Kak opranusyercs B cucTeMe 3JEeKTPOCHA0KEHUS TITyX03a3eMIEHHAs HeUTpaib?

12. Kak opranusyercs B CHUCTeMe DJJEKTpocHaOxeHUs d3PPeKTUBHO-3a3eMIEHHAS
HEUTpab?

13. Kak opranuzyercsi B cucTeMe 31eKTPOCHA0KEHUsI KOMIIEHCUPOBAaHHAsI HEUTPaih?

14. ITosicHUTE TEPMUH 21€eKMPONPUEMHUK.
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15. TlosicHuTe TEPMUH nompebumenb INeKMpULeCcKol IHePeUl.
16. Ha xkakue xKareropum MO HAAEKHOCTU PA3IEIAIOTCA  JJIEKTPONPUEMHUKU B

cootBeTcTBUH ¢ [TYD?

17. Kakue tpeboBanus npeabsasiseT [1Y D k anekrponpuéMHUKaM pa3HbIX KaTeropuii?
18. Kakue TpeOoBaHus NpeAbBISAIOT K MOTpeOUTENsIM 0co00M Kareropun?

NN RN B W~ AN B W~

AN D

o]

I'pagpuxu nazpyzoxk nompeoumeneii

. Kakue Buabl rpadikoB Harpy30K pazauyaror?

. st KakuxX peXKUMHBIX JHEH CTPOsT rpadUKu HArpy30K Ha MOACTAHIIMAX?

. Kak ctpoutcs rpaduk Harpy3ku 1o npooKUTETbHOCTA?

. C xaKoif 1IeTbI0 CTPOSITCS CYyTOYHBIC TPaPUKU HArPy30K?

. C xakoii 1ienpto cTpouTcs rpaduK Harpy3KH 1Mo MpOJ0KUTEIHBHOCTU B T€UEHUE Toaa?
. IlosicHUTE TEPMUH 8peMs UCNONb30BANHUSL MAKCUMATLHOU HA2PY3KU.

Onpeoenenue Hazpy3oK nompeoumeeii

. [TosicHuTe, Kakue CyIecTBYIOT METObI pacu€Ta MOIIHOCTEN HAa y4acTKaxX CETH?

. B uém cyTh MeTona pacuéTa MomHocTel no ko3hdUIMeHTaM 0JHOBPEMEHHOCTH ?

. B uém cyTh MeToa pacuéTa MOLIHOCTEH MO HaJgOaBKam?

. IlpuBenure mpumep pacuéra MmomiHocTed Ha yuactkax JIDII mo koadduimentam

OJHOBPCMCHHOCTH U HaI[6aBKaM.

Oobuue ceedenusn o cucmeme 3J1eKMPOCHADIHCEHUA

. [losicauTe TEpMHUH 21eKmMpocHabICeHUe.

. [losicHuTE TEPMUH cucmema 31eKmpoCHAOI’CEHUSL.

. [losicHUTE TEPMUH HOMUHAIbHOE HANPAICEHUE.

. Ha kakue ki1accbl HOMUHAIBHBIX HANPSHKEHUN PA3JIEIIAI0T JIEKTPOYCTAHOBKH?

. ITo kakuM TIpu3HaKaM KJIaCCUUIUPYIOT ICKTPUIECKHUE CETH?

. IlpuBenute Kiaccu(PpUKalrio JEKTPUUECKUX CETEN MO 0XBATHIBAEMOU TEPPUTOPHUHU.
. VI3 Kak1X OCHOBHBIX 2JIEMEHTOB COCTOUT CUCTEMA DJIEKTPOCHAOKEHMUSI?

Ilokazamenu kauecmea QﬂeKmpulleCKOﬁ JHepcuu

. UTo noHUMaeTcs MoJl TEPMUHOM KAUeCcmeo 1eKmpuieckou dHepeun?
. Kakue mnoxaszarenum kauecTBa HOPMHPYIOTCS B COOTBETCTBHE C TI'OCYJIapCTBEHHBIM

cTa"naapTom?

. UTo Ha3pIBaeTCs OTKJIOHCHHEM HAIIPSPKCHUA, KaK €Iro paCcCuuTaTb U B KAKHUX IIPCACIIAX

HOPMUPYETCS TOKa3aTelb?

. UTo Ha3bIBaeTCs OTKJIOHECHHEM 9aCTOTbI, KaK €TI0 paCcCUUTaTb M B KAKHX IIPCACIIaX

HOPMUPYETCS TOKa3aTeb?

. IlosicHUTE B KaKHX CIIy4asix BO3HUKAET HANPSKEHWE 00paTHOM MOCIeA0BaTEIbHOCTH ?
. IlosicHHUTE B KaKHX CIIy4asix BO3HUKAET HANPSKEHNUE HYJIEBOU MOCIEI0BATEIbHOCTH?
. B kxakux mpenenax HOpMHUPYIOTCA KOA(D(GUIMEHTHI HECUMMETPUU MO HAINPSHKCHUSIM

00paTHOM U HYJIEBOM MOCJEA0BATEILHOCTEMN ?

. CKOJIbKO IPOLIEHTOB U3 00ILET0 YKcia NoTephb dHEPrun npuxogutcs Ha JIDI1?
. [losicHuTe TeXHUYECKNE MEPONIPUATHS 110 CHHKEHUIO IOTEPh AJIEKTPOIHEPTUH.
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10. IlosicHuTe OpraHN3alMOHHBIE MEPOIIPUATHS IO CHY)KEHUIO IOTEPD JIEKTPOIHEPTIUH.

~N NN W - B W~ AN DN B W~

DN A W =

Ilomepu mowinocmu u snepeuu ¢ JIII1

. OT 4dero 3aBucAT norepu MoutHoOCTH B JIDII?

. Kak paccuntsiBarorcs norepu momnoctu B JIDII?

. Kakumu metogamu nmpoussoaurcs pacuér noreps sHepruu B JIDII?

. [losicHuTE METO ONpPEACIICHHS IOTEPh SHEPTUU IO CPEAHEKBAAPATUIHON MOLTHOCTH.
. IlosicauTe METO/ ONpEAEIICHHs] IOTEPh YHEPTUU 110 BPEMEHM MAKCUMAJIbHBIX MTOTEPb.
. IlosicHUTE TEPMUH 8peMA MAKCUMATLHBIX NOMEPb.

Iomepu mownocmu u Inepzuu 6 mpauncgopmamopax

. VI3 Kakux COCTaBISIOMINUX CKIAABIBAIOTCS MOTEPU MOIITHOCTH B TpaHchopmaTope?

. llosicauTe, OT 4ero 3aBUCAT NOTEPU B MArHUTOIPOBOIE?

. [losicuuTe, OT 4ero 3aBUCAT MOTEPU B 0OMOTKAX TpaHcopmaropa?

. Kak ompenenuts moTepu MOITHOCTH JIJIsI HECKOIBKHUX TPAHC(POPMATOPOB PaAOOTAFOIINX

B [1apaJuIeb?

. Kak onpenenuts morepu sHEpruu B Te€UEHUE rojaa s Tpanchopmaropa?

Bexkmopnas ouazpamma JIIIT

. VI3 xakux COCTaBISIOIIUX CKIAAbIBACTCS HANPSHKEHUE Y TOTpeOUTeNs?
. [losicHuTE TEPMUH nOmMeps HANPAHCEHUSL.

. [losicHuTE TEPMUH nadeHue Hanps’CeHUs..

. [losicHuTE TEPMUH OMKIOHEHUE HANPAHNCEHUSL.

. 3apucyiiTe U MOSCHUTE OCTPOCHHUE BEKTOPHOM Auarpammsl JIOII.

. OT 4ero 3aBUCHUT yroJl MKy TOKOM U HarpsbkeHrem B Havane JIOIIT?
. Kak paccuurars norepu Hanpsixkenus B JIDI1?

OnpedeneHue OMKIOHEHUS HANPAICCHUA Y nompedumeneil

. JlJ1s KakuX peKMMOB U KaKUX MOTpeOuTenel onpeaesieTcsi OTKJIIOHEHUE HanpsHKeHus?

. B kakux npeaenax HOpMUPYETCs BEIMUMHA OTKJIIOHEHUS HATPSKEHUS?

. 3apuCyiTe U MOSICHUTE OCTPOEHUE THATPAMMBI OTKJIOHEHUS HAIPSIKCHUS.

. Kakum 06pazom perynupyercs HanpsbKeHUe y moTpeduTenneld Ha MoACTaHIuK?

. [losicaute Haznauenue ycrporictBa [1bB, Ha kakux TpaHc)OPMATOPHBIX MOJICTAHIUAX

OHO HpI/IMeHHCTCﬂ?

. [loscaure Haznauenue ycrpoiicta PITH, Ha kxakux TpaHchOpMaTOpHBIX MOJICTAHIIUIX

OHO MPUMEHSIETCS?
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Tabauua S — Kpurepnu ouenku chopmu

OBAHHOCTH KOMIIEeTeHIIUH

Kox n HauMeHOBaHWE HHIUKATOPA
JOCTHOKCHHS KOMITETEHIUH (4acTH
KOMITCTCHITHH )

Kpurepuu ouenuBanusi chopMHUpOBaHHOCTH
KOMITETEHIUU (YaCTU KOMIIETCHIINH)

COOTBETCTBYET OIICHKE «3a4TEHOY
50-100% ot MakCUMaJIbHOIr'O Oasuia

U-lyk.;. AHanmu3upyeT mpoOJIEeMHYIO
CHTYallUI0 KaK CHCTEMY, BBISBISS €¢
COCTaBJIAIOIIMEC U CBA3U MCKAY HUMU

CryzneHT, B OCHOBHOM, 3HA€T MaTepual 1o TeMe,
OTBEUYAET HA [TOCTABJICHHBIE BOIIPOCHL. 3HAET YCTPOUCTBO
JIEKTPUYECKUX CETEN U YMEET ONPEIEIATh IapaMeTphl

U-2yk.1. OcymecTBasieT IIOUCK | JIEKTPUYECKUX CETEM.
BapUaHTOB pelIeHus MOCTABJIEHHOW |MOXET NpOBOIUTH aHATIU3 IPOOJIIEMHOM CUTYyallMH KaK
NpoOJEeMHON  CUTyalluM  Ha  OCHOBE |CHCTEMBbI, BBISBIISISL €€ COCTABIISAIONINE U CBSI3U MEXIY

JOCTYIHBIX HCTOYHUKOB WH(OpMAIIUN
U-3yk.1. Ompenenser B pamkax
BBIOPAHHOTO anropuTMa BOIIPOCHI
(3amaunm), OAJIEKAIIE IaJbHENIIEN
paspabotke. Ilpemmaraer cmocoObl uUX
pelieHus

Nd-4yx, Pa3zpabarbiBaeT  cTpaTeruto
IOCTIDKEHMSI TIOCTABJIEHHOM IIEIM  Kak
MOCJIEIOBATENILHOCTh  IIArOB,  MPEABUIS
pe3yNbTaT KaXkJI0TO U3 HUX U OLEHUBAs MX
BIMSHHE HA  BHEIIHEE  OKPYXCHHUE
IUIAHUPYeMOW  JEATENbHOCTH W Ha
B3aUMOOTHOIIIEHUSI ~ YYaCTHHUKOB  3TOM
IEeATEIbHOCTU

HUMH. CriocoOeH OCYyIEeCTBISATh MOMCK BAPHAHTOB
peIIeHHsI TOCTABICHHOM MPOOJIEMHON CUTYalluu Ha
OCHOBE JIOCTYNHbBIX HUCTOUHUKOB HH(OpMaLIUU U
OIPENENATh B paMKax BBIOPAHHOTO aJiITOPUTMa BOIPOCHI
(3amaumn), moIeXkKaIIMe AalbHeHIen pa3paboTke.
Crnioco6eH mpeanarath Croco0bl UX pemeHus. MoxeT
pa3pabaTrhiBaTh CTPATETHIO JOCTHKCHHUSI IIOCTABICHHON
SN KaK TOCJIeIOBATEILHOCTD II1aroB, MPEIBUISA
PE3YIbTAT KAXKAOTO U3 HUX U OLICHUBAA UX BIIMAHUC HA
BHEIITHEE OKPYKCHHE TUIAHUPYEMOH IeSTeTbHOCTH U Ha
B3aMMOOTHOLICHUS YYaCTHUKOB 3TOU ACATCIIBHOCTH.

Monviab: «KABapuiHbIE PeKUMBbI. BLICOKOBOJILTHAS ANIIAPATYPA»

Tecmui

Bvibepume 00uH npasunvhbulli 6apuanm:

KoncrpykTuBHas
TPaHC(POPMATOPOB COCTABJISICT:
(-5%)

(-2,5 %)

(+2,5%)

+ (+5%)

Hanpst:kenue
peryJjampyercs:

B CHJIOBOM

(mocTosiHHAA)

NOTPeOUTEIbCKOM

Hag0aBKa  HaNpPsKEHUs

y

Tpancpopmarope 10/0,4

CIJIOBBIX

+ M3MEHEHUEM YHCJIa BUTKOB HA CTOPOHE OOMOTKH BBICIIIETO HAMPSIKCHUS
W3MCHEHHEM YHCJIa BUTKOB Ha CTOPOHE OOMOTKH HH3IIETO HATIPSHKCHUS
BOJILT J0OABOYHOTO TpaHchopmaTopa

PUMEHEHUS aBTOTPaHC(HOPMATOPOB

Pacuindposka adopesuarypst KPY:
KOMIUIEKCHBIE pa3psiIHbIE YCTAHOBKHU
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KOMIUIEKC PEMOHTHBIX YCTPOMCTB
+KOMIIJIEKTHOE PaCIPEIEIUTEIBHOE YCTPOUCTBO
KOMITEHCALIMOHHBIN PETYJIATOP, YHU(DUIIMPOBAHHBIN

TM-110/10 paciunppoBbiBaeTcs:

TpaHcopmMaTop ¢ MacieHbIM oXJiaxkieHrueM Hampsbkenuem 110 kB va 10 kB
TpaHcopmMaTop ¢ MacieHbIM oXJIaxkeHreM Hampskenuem 110 B va 10 B
+TpanchopmaTop ¢ MacIeHbIM OXJIAXACHHEM MoHas MoIIHOCTh 110 kB Hanpsbkenue Ha
nepBu4HO# ctopone 10 kB

TpaHchopmatop TpexdasHblii ¢ MACICHBIM OXJIAXKACHUEM ToJiHas MOITHOCTh 110 kBA
HalpsbKeHue Ha Beicuiei ctopone 10 kB

MomHOCTH TEepPBUYHOW W BTOPUYHON OOMOTOK CWJIOBOro TtpaHcdopmaropa
OTJINYAIOTCH:

B IISITh pa3

Ha K03 puLreHT Tpanchopmanuun

+0HU TPUOIU3ZUTENHHO PABHBI

3aBUCHUT OT MapKu TpaHchopmaropa

JonycTtumasi pado4yasi TeMneparypa HeM30JJMPOBAHHBIX AJIOMUHHMEBBIX IPOBOA0B
COCTABJISACT:

25°C

200°C

(+)60°C

300°C

Kakass w3 MomHoOcTell HCHoJb3yeTcss mnpu onpenedeHun cedenus JIDII mo
IKOHOMHMYE€CKOH MJIOTHOCTH TOKAa?

+noyiHas

pacueTHas

SKBUBAJICHTHAs

AKTUBHAas

CedeHue nNpoBoO/Ia JIMHUM BLIOMPAIOT 110
+3KOHOMHUYECKOMN MIOTHOCTU TOKA

10 TEMIIEPATYPE OKPYKAIOIIECH CPEeIbI
MEXAHUYECKON ITPOYHOCTHU

JUIMHE JIMHUU

Jass Toro 4tro ObI yuyecTh conporuBjeHue JuHuu 10 kB npu pacuére Toka
TPEX(Pa3HOro KOPOTKOro 3aMbIKaHus Ha cTopoHe 0,4 kB HeoOxoaMMO:

conpotuienue aunuu 10 kB npuBectu k cropone 0,4 kB uepe3 ko3dpduuuent
Tpancdopmaru Tpanchopmaropa 10/0,4 kB

+ conporuBnenue JuHuM 10 kB mnpuBectm k cropone 0,4 kB depes kBampar
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koapummenTa tpanchopmaruu tpanchopmaropa 10/0,4 kB

conporuBieHue JauHAM 10 KB MOXHO mpPOCTO CIOXKUTH €  CONPOTUBICHHEM
TpaHncdopmaropa

conporusieHue nuHuM 10 kB He yunTeiBaeTcs

IIpu pacuére TOKa 0aAHO(A3HOI0 KOPOTKOr0 3amMbIKaHus Ha cropoHe 0,4 kB
noacranuuu 10/0,4 kB nmosryyaroumeit nuranue no Juauu 10 kB:

conportuieHue uHuU 10 kB npusectu k cropone 0,4 kB uepes kodddummeHt
tpancdopmaru Tpanchopmaropa 10/0,4 kB

conpotusienue muaun 10 kB nmpuBectu k cropone 0,4 kB yepes kBazmpaT ko3 duiinenTa
tpanchopmarmu Tpanchopmaropa 10/0,4 kB

conportupieHue JuHUU 10 KB MOXKHO MPOCTO CIIOKUTH C CONTPOTUBIECHUEM
Tpancdopmaropa

+ conportusnenne quHnK 10 kB He yunTsIBaeTcs

Conporusiienue Zy B popmyiie MoKa3bIBaeT:

IIOJIHOE CONPOTUBIICHUE LEITU

IIOFOHHOE COIpoTUBIIEHUE poBoaa BJI

+ CONMpOTUBIIEHUE NETIU: «(Pa3a — HOIb»

IPUBEJIEHHOE COMPOTHUBIIEHNE CETH K 0a3MCHOMY HaIPSHKEHUIO

Tok moBpexaeHus OyaeT HauOOJbIINI B YAaJ€HHONH TOYKE CeTH:
npu ogHodazaom K3

npu naByxdazHom K3

+mpu Tpéxdaznom K3

pu ynapHoM toke K3.

Bonpocwi 0ns cobecedosanus
Buicokosonvmuas annapamypa
. Kakas kommyTanuonHas annaparypa npumMensiercs B ceTsax Boie 1000?
. JIns1 4ero ciry>kUT pazbeIuHUTEND?
. IlosgscHUTE IPUHLMIT ACHUCTBUSA MAaJTOOOBEMHOIO MAaCJISTHOTO BBIKJIFOYATEIIS.
. [losicHuTe NpUHLIKI TallIeHHs] AYTY B BAKYYMHOM BBIKJTIOUYATEIIE.
. B uem npenMy1iecTBa BAKyyMHOT'O BBIKJIIOUYATENSI IEPE] MACIISTHBIM.
. Kakue ycrpoiicTBa MCHNONB3YIOTCA AJs 3alIUThl 3JEKTPOYCTAHOBOK OT T'PO30BBIX U
KOMMYTAlMOHHBIX NIEPEHANPSIKEHUIA?
. B uem oriimune OITH ot pa3psianuka?
. IloscHuTe npuHUMUI ASHCTBUS TPyOUATOro pa3psIHUKA.
9. IlosicHuTE IPUHLIMT AEHUCTBUSI OTPAHUYUTENS NTEPEHAIIPSKECHUIA.

AN DN B~ W~

O N

Pacuémul moKkoe Kopomrkoz2o 3amvlKanus ¢ cemax 0o u evtuie 1000 B
1. Iloscante ocoOeHHOCTH pacuéTra TOKOB KOPOTKOTO 3aMbIKaHMS B IEMSAX C
TpaHCHOPMATOPHBIMU CBSI3SIMH.
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2. Kak ompenmenuts TOK TpEXxQazHOTO KOPOTKOTO 3aMbIKaHHSA 3a TpaHchopmaTtopom,
nony4daromum nuranue ot JISII 10 kB?

3. Kak onpenenuth ToKa ABYX(pazHOTO KOPOTKOTO 3aMbIKAHUA?

4. B yem coCTOUT 0OCOOEHHOCTh pacy€Ta TOKOB OAHO(A3HOTO KOPOTKOTO 3aMbIKaHUA?

Tabamnua 6 — Kpurepnu ouneHku cpopMUPOBAHHOCTH KOMIIETEHIUH

Kox v HanmeHOBaHHE HHIMKATOPA Kpurepun onennBanust chOpMHUPOBAHHOCTH
JIOCTHDKEHHST KOMITETEHIH (HacTH KOMIETCHITMU (YaCTH KOMIICTEHITNH )
KOMITETCHITIH)

COOTBETCTBYET OIICHKE «3aUTEHO)
50-100% o1 MakcuMaJIbHOTO OasuIa

UN-1yk.;. Amnammsupyer mnpoOiemHyto | CTyIeHT, B OCHOBHOM, 3HAET MaTepHal Mo TeMe,
CUTyallil0 KaK CHCTEMY, BBIABISIA €€ | OTBEUACT HA MTOCTABICHHBIC BONPOCKHL. MOXKET BBIOUPATH
COCTABJISIFOLIME U CBSI3U MEXIYy HUMHU CHJIOBOE 000PYJOBaHUE C YUETOM CIICITUPUKU pabOIUX U

N-2yk.1. OcymiecTBasieT MOUCK | aBapUIHBIX PEKUMOB.

BapUaHTOB pereHusI NOCTaBJICHHOW | MOXET MPOBOIUTH aHAIN3 MTPOOJIEMHON CUTYalluU KaK
MpoOJIeMHON ~ CHTyalldi  Ha  OCHOBE |CHCTEMBI, BBISIBIISISI €€ COCTABIISIONINE U CBSI3U MEXKTY

JOCTYIHBIX HCTOYHUKOB MH(OpMAaIIUN HUMHU. CIOCOOEH OCYIIECTBIATH MMOUCK BAPUAHTOB
U-3yk.;.  Omnpenenser B paMKax |peLIeHMs TOCTABJIEHHOMN MPOOJIEMHON CUTyalluu Ha
BBIOPAHHOTO aJIrOpUTMA BOTIPOCHI |OCHOBE JOCTYITHBIX HCTOYHHKOB HH(POPMAIIUU U
(3amaun),  TOJUIeKAIIME  JATBHEHINEH |OMpeAesaTh B paMKaX BEIOPAHHOTO aJTOpPUTMa BOTIPOCHI
paszpabotke. Ilpemmaraer cmocoObl uX |(3a1a4M), MOJJIeKaIINe TalbHEHIel pa3padoTke.
penIeHus CriocoOeH mpeayiarath CrocoObl UX pemieHus. MoxeT

N-4yx.1 Pa3pabaTbiBaeT  cTpaTeruro |pa3pabaThlBaTh CTPATETHIO JOCTHIKEHUS MOCTABICHHON
JNOCTHMKEHHSI TOCTABJIEHHOM LE€IM Kak |LEeIM KakK MOCIeA0BaTelbHOCTh 111aroB, PeIBU IS
MOCJIeIOBATEAbHOCTh  LIAroB, MPEABUAS |pe3yJIbTaT KaXJI0T0 U3 HUX U OLEHUBAs UX BIUSHHUE Ha
pe3yNbTaT KaXI0r0 U3 HUX U OLIEHUBAs UX |BHEIHEE OKPYKEHHE IUIAaHUPYEMOM AESATEIbHOCTU U Ha
BIMSIHUE  Ha  BHEIIHEE  OKPY’KEHHE |B3aMMOOTHOILICHMS yYaCTHUKOB 3TOM JESTEIbHOCTH.
IUIAHUPYEMOM ~ JEATEJIBHOCTM M Ha
B3aMMOOTHOLIEHUSI ~ YYaCTHUKOB  3TOM
JESITEIbHOCTH

25



2 OHPEJAEJIEHHUE PE3YJIbTATA
IHNPOMEXYTOYHOU ATTECTAIIUU

dopma NpoMeKyTOYHON aTTECTAlUU 110 JUCLUILIMHE 3auen.

OxoHuaTenbHbIe  pe3ylnbTaThl  o0yueHus  (HOpMHpPOBAHUS  KOMIICTCHIIHI)
OTIPENIEIISIIOTCA TIOCPEJICTBOM TepeBofa OauioB, HAOpaHHBIX CTYIAEHTOM B TIPOIECCe
OCBOCHWSI JTUCIHUIUIUHBI, B OTICHKU: 0a30BBI YPOBEHHb C(HOPMHUPOBAHHOCTH KOMIIETECHITUN
CUHMTACTCS] JOCTUTHYTHIM, €CITU PEe3yibTaT OOYYECHHS] COOTBETCTBYET OIICHKE «3aYTCHO»
(50-100 peiiTuHrOBBIX OAJIOB).

3 IOPSIIOK IIPOBEIEHUSA IIOBTOPHOM
MPOMEKYTOYHOI ATTECTALIMM

dopMa MPOMEKYTOUHOM aTTECTALIMU 10 JUCUUIUIMHE 3aYerm.

OLEHOYHBIE MATEPUAJIbI 1 CPEACTBA JUI1 IIPOBEPKU
CO®OPMHNPOBAHHOCTHU KOMIIETEHLII

YK-1 Cnoco0eH ocymecTBJISITh KPHUTHYECKHH aHAJIW3 NPo0JEeMHBIX CHTyallHii HAa OCHOBe
CHCTEMHOI0 MOJAX0/1a, BIPA0ATHIBATH CTPATErHIO /1€ CTBHIA.

Buvioepume o0un npasunvHslii 6apuanm omeema
Jast moaaepxkanus mposoaoBs JIIII ucnosab3yrores:
+ IPOMEKYTOYHBIC OIOPEI

TPaHCIO3ULMOHHBIE OMOPHI

AHKEPHBIE OIOPBI

MEPEXOAHBIE OIOPbI

PeakTuBHOe conporuB/ieHne NpoBoaoB JIDJII B Hanbob1IeH cCTeneHn 3aBUCHUT OT:
+ paccTosiHUS MEXKY NMPOBOIAMU

COIIPOTHUBIICHUS 30NN

pacCTOSIHUS A0 3€MJIU

CEUYEHHUS MTPOBO/IA

Honoanume

1.YcTpolicTBo 715l mepeauu 3JIEKTPUUYECKOW SHEPIUU MO MPOBOJIaM PACIIOI0KEHHBIM Ha
OTKPBITOM BO3/1yX€ U MNPUKPEIUIEHHBIM MPU ITOMOIIY H30JATOPOB M apMaTypbl K OMoOpam
WJIA KPOHIITEWHAM MHXKEHEPHBIX COOPYKEHUN HA3bIBAETCS
Otset: Bo3ayIHON TMHUEN IEKTpOIIepeaun

Jaiime pazeeprnymutit omeem na ¢onpoc:

2. HazoBuTe rj1aBHbIE 3J1eMEHTbI BO3AYIIHOW JJUHUH

26



IIpaBuIbHBINA OTBET:

['1aBHBIMHU 3J71EMEHTAMU BO3YIIHON JIMHUM SIBISIOTCA:

— IPOBOJIA, CIIy>Kalllue JJIs Iepe/layu JIEKTPUUECKON SHEPTUH;

— 3aIUTHBIE TPOChI, MOHTUPYEMBIE B BEPXHEH YACTH OMOP AJIs 3alUTHI IPOBOOB
oT aTMOc(epHBIX (TPO30BBIX MEPEHANPSHKEHUH);

— ONOPBI, NOJJIEPKUBAIOLIKE TPOBOJA HA ONPEACIIEHHON BBICOTE HAJl YPOBHEM
3€MJIM WJIH BOJIBL;

— M30JIATOPBI, U30JIMPYIOIIUE IPOBO/IA OT TEJA ONOPHI;

— apMarypa, IpH OMOILIK KOTOPOIl IPOBOJIA 3aKPEILIAIOTCA Ha U30JISATOPAX, & U30JATOPBI
Ha orope.

3. Kakue koucrpykunu CHUII npumensitoresi B cetu 10 1000 B

I[IpaBuIbHBINA OTBET:

Pazmuuaror CUII pa3HbIX KOHCTpYKUUI, TpuMeHsieMbIX B cetu 10 1000 B:

CUII- 1 — nyneBas Hecylas BBIITOJIHEHA U3 AIIOMUHUEBOTO CILIaBa, HEU30JIUPOBAHHAS;
CUII-2 nyneBas Hecylas BHINOJHEHA U3 ATIOMUHUEBOIO CIIJIaBa U30JIUPOBAHHAS;

CUII-4 — Bce npoBoOA SIBIAIOTCS HECYILIMMU.

4. KoHCTPYKUMSI YHUBEPCAJIBHOro kadeass MyabTu-Buckn

IIpaBuIBHBINA OTBET:

1. Tokonposooawas sxcuna: ATOMUHEEBAs MHOTOIIPOBOJIOYHAS TOKOIIPOBOISIIIAS

KUJIa ¢ BOJOHAOYXAIOITUM TTOPOIIIKOM.

2. Dxpan no moxonpogooauel dcune: IAEKTPONPOBOASIIAS KOMIIO3HUIUS U3 CIIUTOTO
MOJIMATUIICHA

3. Uzonayus: 3onsuus u3 cuumroro noaudtuieHa (XLPE) tonmunoi 3,4 mm.

4. Oxpan no uzonayuu: IIEKTPONPOBOIAIIAS KOMIIOZULIHS U3 CIIMTOIO

MOJIMATUIICHA

5. Obmomxka: Boponabyxaromias 3JIEKTPONPOBOIAIIAS JIEHTa MeEJIHas TepMEeTHU3aluu
JKpaHa

6. Okpan: AmomuHueBas (ojbra npukieeHHas K Hapy>KHOU oOosiouke. HomuHanmbHas
tonmuHa ¢oasru 0.2 MM

7. Obonouxa: V3 noaudTUIIEHA BICOKON TUIOTHOCTH

8. Ckpymka: Tpu kabens CKpyYeHbl BOKPYI HECYIIETO M30JIMPOBAHHOTO Tpoca U3
CTaJbHBIX OLIMHKOBAHHBIX ITPOBOJIOK.

5. Hcxoast U3 KaKMX PEeKHMOB PACCYMTHIBAIOT MEXAHMYECKYH 4YacTh BO3AYLIHBIX
JIUHUA HanpskeHueM Bbime 1000 B

IIpaBUJIBLHBIH OTBET:

MexaHn4yecKyo 4acTh BO3AYIIHBIX JUHUM HanpspkeHuem Bbime 1000 B paccunThiBaroT
HCXOMs U3 COYETAHNs KIMMAaTHYECKUX YCIOBHM IS CIEAYIOINX PEKUMOB:

— HOPMAJIbHBII peXHM, KOT/1a TPOBOJAA U TPOCHI HE 00OPBAHBI;

— aBapUUHBIN pexuM, KOI1a 4acTh IPOBOJOB HJIK TPOCOB 0OOPBaHa;

27



— Ha npuOJIMKEHUE MPOBOJAOB K DJIEMEHTaM OINOp U COOpPYXKEHUUA N0 pabouemy
HaIPSDKEHUI0, MO0 aTMOC(EpHbIM M BHYTPEHHHM IEPEHAIPSIKEHUSM U IO YCIOBUSAM
MOHTaXa.

6. B yem 3ak/r0uaeTcs 3a1a4a MEXaHMYECKOI0 pacyeTra nposoaa?

IIpaBUILHBINA OTBET:

OcHOBHOW 3ajJayell MEXAHUYECKOI'O0 pacyeTa IPOBOJAA SBIIAECTCS ONPEACICHUE TaKUX
YCIIOBUM €ro MOHTa)a, 4YToObl B MPOIECCE OHKCIUTyaTallud JIMHUM MEXaHWYECKUE
HaIlpSDKEHHUST B IPOBOAE B PEXKUMAxX HHU3LIEH TEMIIEPATyphbl Gtmin, CPEIHETOAOBOMU
TEMIIEPaTypPhl Giwp U HAMOOJbINIEH BHEIIHEH HArPY3KH Gymax HE MPEBBIIIAIM JOITYCTUMBIX
3HAYCHUM.

7.JIpeumymecTBa 3kcmiayarauuu jJununii ¢ CHUIIL, mo cpaBHeHHI0O ¢ JIMHUSAMH,
BBINIOJTHEHHBIMH HEH30IHPOBAHHBIMY NPOBOAAMH

IIpaBuIbHBINA OTBET:

B pesynbrare skcmutyatannu guaui ¢ CHUII otmedarores ux cienyromue npenMyInecTsa
10 CPAaBHEHMIO C JIMHUSIMU, BHIMOJIHEHHBIMH HEM30JIUPOBAHHBIMU MPOBOJAAMMU:

1. CHuxeHue noTepu HampspkeHus Onarogaps 3HAYMTENIbHO MEHbBILIEMY PEaKTHUBHOMY
conpotuBieHuto (B cpeaem 0,1 Om/km BMecTo 0,35 OM/KM ), UTO yBEIMUYUBAET HArpy3Ky
B KBT npu aHamorMyHOW JUHUM U TAKOM K€ MOTEPE HAMNPSHKEHUS C COOTBETCTBEHHO
NOBBIIIAET KAYECTBO MEPEIaHHON SHEPTUU IIPU TOH K€ HArpy3Ke.

2. VYnydiieHue paboyux YCIOBUH 3a CUET YCTpaHEHUS BO3MOXKHOCTHM KOHTAaKTa C
IIOCTOPOHHUMH MPEIMETAMH.

3. YMeHbllIeHHe HeOOXOAMMOM MTUPUHBI BRIPYOKH B JIECUCTONH MECTHOCTH.

4. CHMXeHue pUCcKa BO3HUKHOBEHMS IOKAPOB B JIECHCTOM WJIM MOKPBITOM KyCTapHUKOM
MECTHOCTH MPH MaJEHUU IPOBOJA Ha 3EMIIIO.

5. VYMeHbIIEHHE JONyCTUMOIO PACCTOSHHS 10 CTPOCHUW M JPYyTMX BO3AYLIHBIX
(manpumep, TeneOHHBIX) TUHUHI, YTO 0OecreynBaeT OOJBIIYI0 THOKOCTh IPU MPOKIIAIKE.
6. BO3MOXXHOCTh HCIHOJIB30BaHUSI 00Ji€€ KOPOTKHX OMNOp- JOMYCTUMOE PACCTOSIHUE 10
IIOBEPXHOCTH 3€MJIM Ul W30JMPOBAHHBIX IPOBOJOB COCTaBisieT 4 M, A
HEHU30JINPOBAHHBIX - 6 M.

7. BO3MOXHOCTh yCTaHOBKH JomnoJiHUTENbHBIX CHUII mapamnenpHO CyIecTBYHONUM IJIS
YBEJIMYEHUSI TPOIYCKHOM CIOCOOHOCTU CETU (YTO HEJOMYCTUMO IPU HCIOJIb30BAHUU
HEU30JIMPOBAHHBIX MPOBOOB).

8. BO3MOXXHOCTh COBMECTHOM MPOKJIAIKH HAa OAHUX U TEX K€ OMOpax OJHOBPEMEHHO
CHIT 0,38 kB 1 BBICOKOBOJIBTHBIX BO3AYIIHBIX JIMHUHN 6-20 KB ¢ HEM30JUpOBaHHBIMU WU
3aIUIIEHHBIMHU IPOBOJAAMM.

9. Vmpomenue mnpouecca MPOKIAJAKA HOBOM JIMHUM, OTHOCUTENbHAs IPOCTOTA
nepeoOopyI0BaHMsl CYIIECTBYIOUIUX JIMHUUA C HEM30JMPOBAHHBIMH MPOBOJAMU Ha JTUHUU
BJIM ¢ camoHecymumuy M30JMPOBaHHBIMU IIPOBOJAMH.

10. Bo3MOXHOCTh OJTHOBPEMEHHOTO MOHTa)Ka Ha OJHHX M T€X K€ Omopax TelaehOHHBIX
nunuit (Ha 0,5 m Huxe nuauu ¢ CUIT).

11. CHumxeHue BEpOSATHOCTH pa3pbiBa (Pa3HbIX MPOBOJOB IMOCTOPOHHUMHU MEXAHH3MaMHU.
O6ecnieuenue OecriepeOOMHOTO eKTpocHa0)keHus B cirydae cpbiBa CUII ¢ omop.

12. TlonHOE yCcTpaHEHHE ONACHOCTH KOHTAKTA C IPOBOJAOM, B TOM YHCJIE JJISI TITHII.
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13. be3onacHOCTh U SKOHOMUYHOCTh MOJKIIOYEHUS MOTpeOuTeneil (pa3Boaku), KOTOpOe
MOYHO IIPOBOJIUTH MO HANPSKEHUEM.
14. IlosmHast 3alMILEHHOCTH OT BO3AECHCTBHUS BIIATM M KOPPO3MOHHAs YCTOMYHMBOCTH
OJsiarosiapst U30JISUU IPOBOJOB M HAIMYUIO COBPEMEHHBIX HEPIKABEIOLIUX U
BOJIO3AILNILIEHHBIX MOHTAXHbIX U3JEIUN U PA3bEMOB.
15. YcTpanenue onacHOCTH 3aMbIKaHUs (pa3bl HA 3eMITIO U3-3a MOJOMKH U30JSTOpa
WJIM KOHTaKTa IPOBOJIA C BETKAMU JEPEBBEB.
16. ITI0THOCTBIO UCKITFOUAETCS BOBMOKHOCTD CXJIECTBIBAHUS ITPOBOJIOB M3-3a BETPa
W1 aTMOc(hepHOI HEYCTOMYMBOCTH, UTO siBisieTcst mpuunHoi 40 % aBapuii B
CeTAX C IPUMEHEHUEM HEU30JIMPOBAHHBIX BO3AYILIHBIX IIPOBOJIOB.
17. Menkue noBpexaeHNs N30SIMOHHOTO MaTepuaia He TpeOYIOT HEMEAJIEHHOTO
pPEMOHTA.
18. YmensbIieHue uncia aBapuii 6ojee 4eM B 5 pas.
@oHJ OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUS IOBTOPHOM TPOMEKYTOUYHON aTTECTALIMI
dbopMupyeTcst U3 YKcia OLEHOYHBIX CPEJCTB MO TeMaM, KOTOPbIE HE OCBOCHBI CTYICHTOM.
Ilpumeuanue:
JIONIOTHUTENIbHBIE ~ KOHTPOJIBHBIE  MCIHBITAHUS  OPOBOJATCS  JJI  CTYAECHTOB,

HaOpaBmux MeHee 50 OamaoB (B coorBercTBUM ¢ «llonokeHneM o0 MOJYJIBHO-

PEUTUHIOBOM CUCTEMER).

Taboauna 7 — Kpurepuu oueHkn ¢hopMHUPOBAHHOCTH KOMIIETEH M i
Kpurepuu ouenuBanus copMUpOBAaHHOCTH
KOMIETEHIMH (4aCTH KOMIETEHIIUHN)
COOTBETCTBYET OLIEHKE «3a4TEHO»
50-100% oT MakcHMaJIBHOTO Oaya
CryzieHT, B OCHOBHOM, 3HAa€T MaTepua Mo Teme,
OTBEYAET Ha [MOCTABJIEHHBIE BOIIPOCHI C
HEOOJIBIINMHU 3aTPYAHEHUSIMH.
MosxeT npoBOANTh aHAJIN3 MPOOIEMHON CUTYyalluu
KaK CUCTEMBI, BBISBIISS €€ COCTABIISIIOIIUE U CBA3U
Mex 1y HUMH. CrocoOeH OCyIIECTBISTh IOMCK
BapUaHTOB PELICHUs NOCTaBIEHHON MPOOIEeMHOM
CUTYalliU Ha OCHOBE JIOCTYITHBIX HICTOYHHUKOB
MH(POPMALIUU U ONPEAETATh B PAMKaX BHIOPAaHHOTO
aIropuTMa BOMPOCH (3a/1a4H), TIOITICKAIIHIE
naneHeimei pazpadorke. CnocoOeH npeanaraTh

Koy 1 HanMeHOBaHME HHIUKATOPA JOCTHKCHHS
KOMIIETEHIUNA
(4acTu KOMIIETCHITIH)

N-Tyk.. AHanu3upyer poOJIEMHYIO
CUTyallMl0  KaK  CHCTEMYy,  BBISABISIL €€
COCTABJISIFOLIUE U CBSI3U MEXKYy HUMU

N-2yx . OcyuiecTBisieT MMOUCK BapUAHTOB
peIIeHus] MOCTaBICHHOW MPOOJIEMHONW CHUTyalluu
HAa OCHOBE JIOCTYITHBIX UCTOYHUKOB HH(POPMAITIH

N-3yk.1. Onpenensier B paMKax BBIOPaHHOTO
aJropuT™Ma BOIIPOCHI  (3aa4yM), IOJUIEIKAIIME
nanpHenmen paspadotke. Ilpemnmaraer cmocoOb!
WX pEIICHUs

N-4yk. PaspabarsiBaeT CTPATETUI0
A-dyic P 9 P CrocoOBI X perreHus. MoxeT pa3pabaTbiBaTh
JOCTUIXCHUA IIOCTABJICHHOU neiaun KakK o
CTPATETHUIO JIOCTHKCHHS TTOCTABICHHOW TIEJTN KaK
[MOCIEI0BATENBHOCTD I1aroB, TIPEIBUIS

MMOoCJICA0BATCIIbHOCTDb IAroB, MPCABUAA PE3YJIbTaT
KaXXJ0ro U3 HUX U OICHHMBAaA UX BJIIMAHUC Ha
BHCIIHCC OKPYIKCHUC nnaHpreMofI JACATCIIBHOCTH
1 Ha B3aUMOOTHOUICHUA YYaCTHUKOB ITOM
JACATCIIbHOCTH.

pe3yNbTaT KaKJOTO0 W3 HUX M OICHUBas WX
BIIMSTHHE Ha BHEIIHEE OKpPY)XCHHE IUIaHHPYEeMOI
JNEATeTbHOCTM W Ha  B3aUMOOTHOUICHUS
YYaCTHUKOB ATOU AESITETbHOCTU
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