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OBIIAS YACTD

KypcoBas pabota siBiiseTCsl OTHUM U3 BaXKHBIX 3TAIllOB U3Y4YEHUs CTYJEHTaMH Kypca
«OKCIuTyaTalus 3JIeKTpooOopyaoBaHus». Llenbro 3Tol paboThl SABISETCS 3aKpEIUIEHUE U
yriy0jieHne 3HaHuM B 00JIACTH 3KCIUTyaTallMu 3JEKTPOOOOPYIOBAHUS CEIbCKOXO3SIICT-
BEHHBIX MPEANPUATHHA.

KypcoBast paboTa BBIIOJIHSAETCS B TEYEHHE CEMECTpA U JIOJKHA COCTOSATh U3 pac-
YETHO-MOSICHUTENBHON 3aMHUCKU C MPUIIOKEHUEM HEOOXOIUMBIX TaOJIML, PUCYHKOB, CXEM
U rpauyecKoro Marepuania.

KypcoBas paGoTta BBINIOJIHIETCS B COOTBETCTBUU C 33/1aHHEM, B 00bEME U 1O Bapu-
aHTaMm, yKazaHHbIM B Ta0ia. 1-3. Homep BapuaHTa M 3a7aHue AJi BBINOJTHEHUS MyHKTa 6
BbiaeTcs Ha kadenpe. [lonyuuB Homep BapuaHTa, Hanmpumep 1 «a», CTYIEHT JOJKEH B
MUCbMEHHOU (popMe oTBeTUTH Ha 10 BompocoB, chopMyupoBaHHBIX B Ta0a. 1 (KOHKpET-
HbI€ JJaHHbIe OpaTh BapuaHTy 1, a moTpeduTenu NpuHATH N0 Ta01.3 BapuaHTa «a»).

[Ipu BBIONHEHUH KYpCOBOUM pabOThl, KpOME HACTOSALIUMX PEKOMEHIAlui, HeoOXo-
MO I10JIb30BaThCs PEKOMEHI0BAaHHOU JIUTEPATYPOH.

I. 3AJJAHUA U NCXO/JHBIE TAHHBIE

1. [Inst 3agaHHBIX A5eKTponoTpedureneit (puc.l) onpeaennTs: dJIeKTPUIECKUE apaMeTphl,
UCIIOJIHEHUE TI0 YCIIOBUSAM OKpYXaroUlell cCpelibl, CTENEeHb 3alllUThl B COOTBETCTBHM C Xa-
pakTepoM (MHIEKCOM) MOMELIEHUs, YKa3aHHOTo. BeiOpaTh anmnaparypy 3aluThl U yNpaB-
JIEHUs, TUIl CBETWJIbHUKOB, MapKU U CEYEHUs MPOBOJAOB (Kabesel) mpu 3aJJaHHOM KO3 (-
dunmente 3arpy3ku K.
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Puc.1. Cxema BKIIFOUEHUS IIEKTPONPUEMHUKA
2.3anoaHUTh KypHaJ ydeTa AJIeKTPOOOOPYI0BaHMS, YCTAHOBJICHHOTO B MOMENIEHUU, Xa-
pakTep KOTOpPOro yKa3aH.

3.0nucarh TUNOBBIE ONEpalMK (TUIIOBOM 00BbeM paboOT) MpPH BHINOJHEHUH TEKYLIEro pe-
MOHTA JIJIs YKa3aHHOTO anmnapata (Tadi. 2), npuMeHsieMble MpUuOOphl, UCTILITATEIbHBIE YC-
TAHOBKH U TIPUCTIOCOOJICHUS.

4.0npenenuTb ONTUMAIBHYIO IEPUOJUYHOCTD 7oy, BBIIIOJHEHNS TEKYLIETO PEMOHTA JJICK-
tpoasuratens Ne 1 mpu ero skcmtyatanuu no cucreme [IIIPOcx ais 3akona pacnpenene-



HUs HapaOOTKH /10 oTKa3a BeitOymia-I'nenenko ¢ napamerpamMu a u b, U COOTHOLIEHUU 3a-
TpaT Ha yCTpaHEHHE OTKa3a AJIEKTPOJABHUraress (C y4eTOM TEXHOJIOTMYECKOro yuiepoa) u
Ha BBITNIOJHEHUE MIJIAHOBO-IIPELYNIPEAUTENLHOIO TEKYIETO peMOHTa Cyp, / Cyp.

5.0npeaenutb HEOOXOUMOE YHCIIO PE3EPBHBIX JJIEKTPOJABUTATENCH 7 TPU YUCIIE OJHO-
TUITHBIX (B3aMMO3aMEHSIEMBIX) DJICKTPOJABUTATENICH 71, CPEAHEM CPOKE CIIYkKOBI JIEKTPO-
ABUrartens A0 oTkasza I, CPEAHEM BPEMEHU HAXOXKJICHUS JBUTATEINS B PEMOHTE iy, AO-
IyCTUMOM BPEMEHHU NPOCTOS TEXHOJIOTMYECKOIO MPOLECCA Iy on. U KOI(D(DUILIMEHTE BpE-
MEHHOT'0 UCIOJIb30BaHUs ABUTATENS B TeueHUe roaa K.

6.1TpoBepuTh TUNIOTE3y O MPUHAMNICIKHOCTH MOJYYEHHOW B PE3YyJIbTATE UCIBITAHUI JaMII
HaKaJIMBaHUs BBIOOPKHM SKCIMOHEHIUATBHOMY 3aKOoHY. OmpenenuTh BpeMsi 3aMEHBI JIaMIT
MIpY YCIOBHH, KOTJJa OCTAHETCS 3aJJaHHOE KOJIMYECTBO UCIIPABHBIX JIaMII, YKa3aHHOE.

7.0npenenuTs rogoOBbIE TPYA03aTpaThl 1.,y B 4YEJIOBEKOYAcCaX Ha MTPOBEAEHNUE TEXHUUECKO-
ro oOCIy>KMBaHUS U PEMOHTa 3JEKTPOOOOPYAOBaHUS, YKa3aHHOTO, MPU UCIOJIb30BAaHUU
DIIEKTPOABUraTeNe B TEYEHHE CYTOK T,,5, M 4HMCIE HMTOB n,. I[locTpouTs rpaduk
[MITPOcx. Omnpenenuth TpeOyeMOe YHCIO 3JIEKTPOMOHTEPOB B XO3MMCTBE C YYETOM JO-
MOJIHUTEIBHOMN ro10BOM TPYA0EMKOCTH 1.,y (4€M.-4), yKa3aHHOM.

8.CocTaBUTh CXE€My IyCKa NEPBOr0 JABUTaTelss B OAHO(A3HOM pekuMe, BbIOpaTh napa-
METpPBbI CXEMbI BKIIOYEHHS IPU 3aJaHHOM HAIPsHDKEHUH B CETH M YPOBHE Harpy3KH.

9.Onpez[eJme BCIIMYNHY TOKOOFpaHI/I‘II/IBaIOI]_Ieﬁ CMKOCTHU JIsI NPEAOXPAHUTCIIBHOI'O I10-
A0rpeBa BTOPOIo ABUTATCIIA U COCTABUTDH JJICKTPUUICCKYIO CXCMY.

10.BeiOpats popmy oOCIy KUBaHUS, CTPYKTYPY YNPaABICHHS, PYKOBOAUTENS dJIEKTPOTEX-
HUYECKOH cilyx’00M, pazpaboTtaTh 0a3y (IMyHKT) TEXHUYECKOTO OOCITY>KHBAHHS XO3sCTBa
npu oobeme pador Q (YED), ykazaHHOM B 3aJaHUH.






I/ICXOI[HBIG JAaHHBIC I1IO BaApHUaHTaM

Tabnuua 1

Ne | 3amannsrii Bapuantsl
AL | HapaMierb 2 3 4 5 6 | 7 8 o [ 10 | 11 [ 12| 13 ] 14| 15 | 16
a_
HUS
1 K, 0,65 0,7 0,75 | 08 | 062|085 | 09 | 0,72 | 0,95 | 0,68 | 0,98 1 0,92 | 0,68 | 0,78 | 0,88
2 | Xapakrep [IpuHUMaeTcst B COOTBETCTBHUHM C Tad. 2
nomele-
HUS
3 DIeKTpo- [IpuHMMaeTcs B COOTBETCTBHHM € Ta0I1.2
nprOOpbI
4 | aner(ron) | 5,5 | 5,25 5 4,75 | 4,5 | 4,25 4 3,75 | 3,5 | 3,25 575 | 48 | 3,8 | 48 | 4,35
b 1,25 | 1,5 | 1,75 2 225225 25 | 2,5 | 2,75 | 2,75 3 3,25 | 3,25 | 3,5 3,5
Cap/ Crp 10 9,5 9 875 | 85 | 8,25 8 7,75 | 7,5 7 6,5 6 5,5 5 4,5 4
5 n, WT 4 4 4 5 5 5 6 6 6 7 7 7 8 8 8 9
T.,, ner 6,2 6 6,1 | 575 55 |525| 50 | 47 | 43 | 45 | 40 | 3,775 | 3,5 | 325 | 3,0 | 3,8
Ipens CYT 45 45 40 40 35 35 30 30 25 20 15 15 12 12 10 10
bnp.oon, 4 3 3 3 3 5 5 5 5 5 4 4 4 45 | 45 | 45 | 45
Kien- 0,1 0,1 0,1 0,1 0,1 | 0,11 | 0,11 | 0,1 0,1 0,1 | 0,12 | 0,12 | 0,13 | 0,13 | 0,13 | 0,13
6 Bri6opka 3agaeTcs mpenoaaBaresieM JONOJIHUTEIBHO
Nycns Y0 30 40 45 50 55 35 40 45
7 Tpa6 8 9 10 11 12 7 6 13 14 15 16 17 18 19 16 14
y 3 4 2 5 4 3 4 5 6 3 2 3 4 5 3 4
T",0p uen.-u | 7200 | 8100 | 2160 | 2340 | 2050 | 9500 | 7200 | 8100 | 2160 | 2340 | 2050 | 9500 | 7200 | 8100 | 2160 | 2340
8 U, 220 | 220 | 380 | 380 | 220 | 220 | 380 | 380 | 220 | 220 | 380 | 380 | 220 | 220 | 380 | 380




Harpy3ska | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM
9 IIpuHEMaeTCs B COOTBETCTBUU C 3aIaHUEM
10 O, YEO 1200 1400 1600 1800 2000 2200 2400 2500




Tabmnura 2

BapuaHTsl 3a1aH1s 110 XapakTepy MOMELICHUN
U TUITY 3JIEKTPoOoOOpy0BaHus (K N2 u 3 3a1aHus)

Ne BapuaH- ITomemenue Anmnapar

I'apax ACHHXPOHHBIN JJIEKTPOABUTATEID
Macrepckue JIBAraTenp ¢ KOHTAKTHBIMU KOJIBIIAMU
KotenbHbie ABTOMAaTUYECKUH BBIKIIOYATEIb

OBowexpaHuInIne CHUHXpOHHBII TEHEPATOP

MenbHU1bI [Torpy»HOU 3IEKTPOABUTATEID
3epHOocKnan MarHuTHbIN ITyCcKaTelb

Capait Tennosoe pene

SCEGD IS Cmuoa v s we—g

HeoTamnuBaemsblii cKkiafg
JlonIbHBIN 3a1
MoJ104HOE OTJICJICHUE
ITapuauxk
Temnuna
KopoBHuk
IITnynuk
CBuHapHUK
Cxnan ynobpenuii

KonTakTop
ACHHXPOHHBIH JIEKTPOIBUTATEIb
JIBurarenb ¢ KOHTAaKTHBIMU KOJIbLIAMHU
ABTOMAaTUYECKUI BBIKIIIOYATEIb
CUHXPOHHBIN TEHEPATOP
ITorpy»xHOM 31€KTpOABUTATEID
MarHuTHbIN ITyCcKaTelb
JIBurarens ¢ KOHTAaKTHBIMU KOJIBLIAMHU
ITorpy>kHOM 3IEKTPOABUTaTEIb

Tabnuma 3
BapuaHTsl 3a1aHus TI0 TOTPEOUTESIM
Ne Bapuanta | Ne motpe- [Totpebutens | Kon-Bo motpe- | nuna | CrocoO mpo-
ourens ouTteneit KJIQJIKU
1 2 3 4 5 6

«a» 1 5A80B4 1 35 Ha cko0ax
2 5A112M4 1 45 B TpyOe
3 4AK160M4 1 35 B TpyOe

4 HbB-220-240-100 5 40 Ha TPOCYy
«O» 1 4A10084 1 30 B JIOTKE
2 5A112M6 1 40 B TpyOe
3 4AK180M6 1 50 B TpyOe

4 Hb-220-240-150 4 40 Ha TPOCY
«B» 1 5A80A4 1 45 B TpyOe
2 5A180M2 1 30 B TpyOe

3 4AK160S4 1 50 Ha cko0ax

4 HB-220-240-200 3 20 Ha TPOCY
«» 1 5A100S4 1 45 B TpyOe
2 SA112M2 1 35 B JIOTKE
3 4AK160S4 1 25 B JIOTKE




4 HB-220-240-100 5 30 Ha TPOCYy
«I» 1 5A80A2 1 40 Ha cko0ax
2 5A10082 1 30 B TpyOe
3 4AK160M6 1 30 B TpyOe
4 Hb-220-240-150 4 20 Ha TPOCYy
«e» 1 4A80B6 1 40 B JIOTKE
2 5A100S2 1 40 B TpyOe
3 4AK200M4 1 35 B TpyOe
4 Hb-220-240-60 6 30 Ha TPOCYy
CK» 1 SA90L4 1 35 Ha cko0ax
2 5A112M2 1 40 B TpyOe
3 4AK160 1 50 B TpyOe
4 Hb-220-240-150 5 40 Ha TPOCy
«3» 1 SA71B4 1 30 B JIOTKE
2 5A112M4 1 35 B TpyOe
3 4AK200M4 1 50 B TpyOe
4 HB-220-240-100 6 40 Ha TPOCY
«» 1 5A71B4 1 30 Ha cko0ax
2 5A112M4 1 25 B TpyOe
3 4AK160S6 1 40 B TpyOe
4 HB-220-240-200 4 60 Ha TPOCYy
«K» 1 SA71B4 1 40 B JIOTKE
2 5A100S4 1 30 B TpyOe
3 4AK180M6 1 45 B TpyOe
4 HB-220-240-60 4 45 Ha TPOCY
«D» 1 SA90L6 1 40 B TpyOe
2 SAT12MA6 1 50 B JIOTKE
3 4AK200M4 1 40 B TpyOe
4 Hb-220-240-100 6 30 Ha TPOCYy
«M» 1 SA90L6 1 35 B TpyOe
2 5A132M6 1 45 B KOpoOe
3 4AK200M6 1 45 B KOpoOe
4 Hb-220-240-150 4 40 Ha TPOCYy
«H» 1 5A80A2 1 50 B KOpoOe
2 5A100L4 1 35 B TpyOe
3 4AK160S4 1 50 B TpyOe
4 HB-220-240-200 5 40 CKPBITO
«Oo» 1 SA90L2 1 45 B TpyOe
2 5A112M4 1 40 B KOpoOe
3 4AK200M4 1 30 B KOpoOe
4 HB-220-240-200 4 40 Ha TPOCY
«I» 1 5SA80B2 1 40 B JIOTKE
2 5A160M6 1 35 B TpyOe
3 4AK160S6 1 25 B TpyOe
4 Hb-220-240-150 4 35 CKPBITO
«p» 1 SA90L6 1 45 B KOpoOe




2 5A132M4 1 40 B TpyGe
4AK180M6 1 35 B TpyGe
4 HB-220-240-60 5 35 Ha TPOCy

w

II. Meroanuyeckue yKa3zaHusi M MOPSAJIOK BbINOJHEHUS PadOThI

BrinonHenne kKypcoBoil paOOThl HAaUMHAETCA C MOJPOOHOIO M3Y4YEHHUs 3aJaHUs U
COCTaBJICHHSI paCUETHOU cxeMbl (puc.l) MPUMEHUTENBHO K BapHaHTY 3a/laHus. 3aTeM CO-
CTaBJISIETCSl PACUETHO-TIOSICHUTENIbHAS 3alMCKa, B KOTOPOM MOCIEIOBATENbHO JAIOTCS
MMCbMEHHBIE OTBETHI Ha BCE MOCTABJIEHHBIE BOIIPOCHI.

1. ITo kaTtanoxHbIM NaHHbIM (4,5,6 U JIp.) HEOOXOIUMO ONPEETUTh IEKTPUUECKUE
napaMeTphl JIEKTponoTpeOuTenel: HOMUHAIBHBIE JaHHbIe, padoune (¢ yuétoM k0dhdu-
nueHTa 3arpy3ku K;) u myckoBsie (¢ yu€TOM KpaTHOCTH ITyCKOBOTO Toka K;) Toku.

DNeKTpUUECKUe anmaparsl Jis YIPaBICHUs U 3alIUThl BCEX TOKOMPUEMHUKOB BbI-
OMparoTCA B COOTBETCTBUU CO CXeMO puc.2 u «MeToaukoii BeIOopa 3JIeMEHTOB MyCKOp e-
TYJIUPYIOIIEA U 3AIUTHOW anmnaparypbl SJIEKTPONPUBOJIOB CEIbCKOXO3AMCTBEHHBIX Ma-
mue» (PTM 105/23/46/70/16-0-164-81). CocTaBiseTcsi pacieTHO-MOHTaXHasi Ta0IuIIa 10
cieayrolieit popme.

PacuetHo-MOHTaXKHAag TabUIIa

Hkad ynpasnenus PacnipenenurenbHas | DIEKTPONOTPEOUTE
CETh
Tun Ilycko3ammTHas anmnaparypa Mapka, | JnuHa, | Tun | Xapakrepucr
mKa- | ABromatnueckuil | MarautHeid | TeruioBoe | CEUYEHHUE, M
da, BBIKJIIOYATEIIb IIyCKaTelb pene crnoco0
BBO/JI- MIPOKJIAAKN
HOU
anra
pa-

TypbI
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Puc.1. Cxema BKIHOUYEHMS ANEKTPONPUEMHMKA

3N 50I'n, 380/220B
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Puc.2. 9J'ICKTpI/I‘-ICCKaH CXEMa BKIIIOUCHHUA aCHMHXPOHHOT'O ABUTaTCIIA

Ha puc.2 noka3zaHo MCHOJNIB30BaHKME 2-TIOJIOCHBIX TEIUIOBBIX pesie. OIHAKO MOTYT
UCIIOJIb30BaThCs 3-MOJIIOCHBIE U OJHOIOJIOCHBIE (J1Ba UM TPU) peEIe.
B o0mem Buze yciioBust BBIOOpa 2IEKTPUUECKUX allapaToB CIAEAYIOLIUE:

UHaEUp; ( | ) IH.aZIpaG.MaKc.; (2)
IH.pacuZIpaG nax; (3) chrp.Tp.zIpa6.Max; (4)
IYCT.Z)M.Z 1 s 5 Il'IyCK (5 ) UKzUpra (6)

rae Uy, Ugx — HOMUHANIbHOE HATIPSDKEHUE arapara (aBTOMaTUYECKOTO BBIKJIFOYATE-
151, TerioBoro pene — (1), (2), (3), (4); marautHOTO Myckatens — (1), (2),
MakcuManbHblii pabounii TOK, UCIOJIB3YEMbIH B ycloBUsIX BbiOOpa (2), (3) u (4),
JUTSL OIMHOYHBIX DJIEKTPOIBUTATEIICH:
a6 maxe=1, 1K1, ipu K,<0,7 n (7
Ipa6.MaKC:IH Ipu K32037 (8)



JInsl y4acTKOB IIENH CETU C HECKOJIBKUMH AJIEKTPOJIBUTATENSAMU WA APYTUMHU 3JI€ K-
TPONPUEMHUKAMHU

n
— [o]
Ipa6.MaKCS_K0ﬂ a 1 pab . maxci ; (9)
i=1
n-1

IHYCK.MaKCS:KOH é [ IHYCK.MaKC (10)
i=1

rae Ko, - KoappuimeHT o1HOBpEMEHHOCTH pabOThI 3JEKTPONPUEMHUKOB; N — YH C-
JI0 IPUCOEIMHEHHBIX K JIMHUM 3JIEKTPOTNPUEMHHUKOB.

Ceuenue npoBOAOB U Kabesel A CHIOBBIX U OCBETUTEIBHBIX 3JIEKTPONPUEMHHU-
KOB IIPU UX 3aIIMUTE KAK OT KOPOTKUX 3aMBbIKAaHUM, TAK U OT MEPETPY30K, ONPEAEIACTCS 1O
Ta0JIMIIAM JTIOMYCTUMBIX TOKOBBIX JIJTUTENIbHBIX MEePerpy3oK Iy . mpuBeaeHHbIX B [3,9] u
yactuyHO B Tabnunax [1-1, [1-2. mpu sToM pacyeTHOE 3HAUCHUE JOMYCTUMOMN HAarpy3KH Ha
MPOBOJ WM Kabeslb MpU HOPMaJbHBIX YCIOBHUSAX MPOKJIAIKKA BBIOMpaeTcs Kak OoJblias
BEJIMYMHA U3 COOTHOLICHHUN:

pao6 . maxkemi

IH.Z[J'II/ITZ IHJII/IT: (1 1)
IH.Z[J'II/ITZK?)I?) ( 1 2)

i€ lLyyr — JIATENBHBIM MAaKCUMAaJbHBIM TOK, MPOTEKAOIMN 110 JIMHUK: [, - HOM U-
HaJbHBIM TOK MJIM TOK cpabaThiBaHMs 3alllUTHOrO anmnapara, K, — KpaTHOCTh IJIUTENBHO
JOIYCTUMOTO TOKA JUIsl TPOBOJIA WJIA Kalens MO0 OTHOUIEHUIO K HOMHUHAJIIBHOMY TOKY HJIX
TOKY cpalaThiBaHUs (TOKM YCTAaBKH) 3alIUTHOTO arrapara.

3nauenue ko3ppuuuenta K, B 3aBUCUMOCTH OT yCIOBHM MPOKIAIKUA U TUIIA 3AIUT-
HOT0 anmnapara npuseaeHo B tTadnuie [1-3.

Kpome BbIOOpa 31€KTpo00OpYyAOBAHMS IO ANEKTPUUECKUM MapaMeTpaM, OHO 0T XK-
HO BBIOMpAThCS MO YCIOBHSM OKpYyXarouen cpenbl. Jias 3Toro Heo6XoaumMo 3HaTh Kiac-
cU(UKAIMIO TPOU3BOJICTBEHHBIX MOMEUIEHUH MO YCIOBUSAM OKpPYXKaIOLEH Cpeibl, KIuMa-
TUYECKOE MCIIOJIHEHUE 3JIEKTPOOOOPYNOBaHUS, KATETOPUHU Pa3MEIEHUS U CTENEHH €ro
3aIIUTBI. DTH BONIPOCHI U3J10KeHBI HantpuMep B [1,3,6,8,11,13]. Tam xe naroTcs peKOMeEH-
JaIK 10 BBIOOPY 3JEKTPOJBUTATENECH C YUETOM YCIOBUI OKPYKAIOIIEH Cpelibl, XapaKTe-
PUCTHKA MPOBOJIOB U Kalesnel, NPUMEHSIEMBIX B CEJIbCKOM XO35HCTBE, PEKOMEHAAINH 110
MPUMEHEHUIO MAapOK MPOBOJOB U Kabeseil B CeNbCKOX03IMCTBEHHBIX MOMEIIEHUAX C pa3-
JUYHBIMHU CIIOCOOAMHU MPOKJIAIKH.

Tunel u 06acTy NpUMEHEHUS! CBETUJIBHUKOB C JJaMIIaMU HaKaJUBaHUS NPUBEACHBI
B [1-4.

2. 3anojgHEeHue XypHall yyeTa 3JeKTpoOOOpyAOBaHUS OCYIIECTBIAETCS MOCIE Bbl-
nonHeHus 1.1 3aganus. opMa )KypHayia U peKOMEHIAIMU 10 €€ 3aM0JTHEHUI0 TPUBEACHBI
HIDKE.

WuB. | O6bexr | Xapak | Enuan | Kon- | Jlata | Cpena B | Uucnmo | Yucno | YiaaneHHOCTH

Ne A DIJEK- | Tepu- | La BO ycTa | KOTOpO | 4acoB Mecsi- | DJIEKTPO0Oo-
Tpo- CTHUKa | U3ME HOB- | paboTaer | pabotbl | [I€B pynoBaHus OT
00opy- | omek- | penus KH | 9eKTpo- | B cyrkm | Pa00- | LEHTpanbHo-

ThI I ITYHKT
J0Ba- TpooO obopy- 0 YHKTA

JNEKTp | TEXOOCITyXKH-
HUE opyao JIOBaHUE

0000- | BaHUs, KM




pyno- pyno-

BaHUS BaHUA
B roany
1 2 3 4 5 6 7 8 9 10

[Tpu 3amonHeHWH KypHaja WHBEHTapHBIE HOMEpAa MPUHUMAIOTCS CaMOCTOSTEIBHO
(rp.1). O6BekT u 25eKTpoobOpyI0BaHKE (TP.2) NIPUHUMAIOTCS U3 3aJaHUS U 10 Pe3yJibTa-
TaMm pacyeTa mo 1.1 3agaHus. B xapakTepucTuKy 3JIe€KTpOOOOPYIO0BaHUS BKIIOYAIOTCS T
TEMIEpaTypbl, KOTOPHIE BIUSAIOT HA TOJOBBIE 3aTPaThl TPyAa HA AKCIUTyaTaIHIO COOTBET-
CTBYIOILIETO BHJA JJIEKTPOOOOPYMOBAHUS: IS DJIEKTPOJABUTATENCH yKa3biBaeTcs THIL,(
MOIIIHOCTb, YacTOTa BPAIICHUS; ISl MyCKO3AIUTHON anmapaTrypsl — THII, TOK; IJI dJICK-
TPONPOBOJIOK — THII, CEYEHHE, CIOCO0 MPOKIaAKu U T.M. [laTa yctaHoBku (rp.6) yka3biBa-
€TCsl Ha MOMEHT BBITIOJIHEHUS TEXHUYECKOTO OOCITYXMBAHHS TPUHUMAETCS CaMOCTOS-
TEJIbHO B TIpeaenax A0 15 km.

3. Texymuii peMOHT 3JIEKTPOOOOPYIOBaHUS SIBJIIETCS OCHOBHBIM MpOQUIaKTHYE-
CKMM MEpONPUATHUEM, IPEAYCMOTpPEHHBIM cucteMoll [ITIPDcx, BeIMONHEHNE KOTOPOTO Ha-
MpaBJI€HO Ha MOJJAEpPAaHWUE WJIM BOCCTAHOBIIEHHUS PabOTOCHOCOOHOCTH M3JIEIUS IyTeM
3aMeHbl U (WJIM) BOCCTAHOBJIEHUS OTAEIBHBIX YacTei, kpome 0a3oBbiX. [Ipu BeIMOIHEHUU
JAaHHOTO pa3jenia HeoOXOJMMO OMHCcaTh BCE OCHOBHBIE ONEpaldU TEKYLIEro PeMOHTa C
MIEPEYUCIIEHUEM KOHTPOJIMPYEMBIX MApaMETpPOB, WX HOMHHAJIBHBIX M MPEAEIBHO-
JOIYCTUMBIX 3HAYEHUMU, MPUBECTH CXEMbI, IPUOOPHI U MPHUCIOCOOICHUS, TPUMEHIEMbIE
IIPY BBIMOJIHEHUH TeKyllero peMoHTa. [lepeunciennsiii o0beM paboT BBINOIHUTEH B BUJE
TaONMIBl HA MAJUIUMETPOBOM Oymare 12 ¢opmara. Ilpu BBINOJHEHUH 3TOTO pas3zena He-
00XOJIMMO O3HAKOMHUTBCSI C TEXHUYECKON TOKyMEHTAlMell Ha TEeKyUIMHd PEMOHT, HaIlpH-
Mep. [13]. JIyist mOBbIIIEHNs KayecTBa TEKYILETO PEMOHTAa W HamOoJiee MOJHOTO BOCCTa-
HOBJICHHSI €r0 pecypca OH OCYIIECTBISAETCA Ha LIEHTPAIbHOM IMYHKTE TEXHUYECKOTO 00-
CIIy’KUBAaHUS U PEMOHTA XO31CTBa WU B CIELUAIM3UPOBAHHON MaCTEPCKOM.

4. Ilpu skcrutyaranuu anekrpoasurarens no cxeme IIIIPOcx ocHOBHBIM mapaMmer-
pPOM, BIMAIOUIMM Ha €ro HAJEKHOCTb U DKCIUIyaTallMOHHBIE 3aTPAThl, SBJISICTCA IEPUO-
JUYHOCTh MPOBEJEHUS TEKYIIEro peMoHTa (MHTEpBal BPEMEHU WM Ha00OpOT MEXIY Te-
KyLUIMMU peMOHTaMH). B HacTosiiee BpeMsi epruoIMYHOCTh MPOBEAEHUS TEKYLIUX PEMOH-
TOB peraaMmeHTupoBana cucteMor IIIIPOcx. OnHako pernmaMeHTHpOBAHHBIE TEPUOIUIHO-
CTH HOCAT YCPEJHEHHBIM XapaKTep U HE YUUTHIBAIOT MHOTUX KOHKPETHBIX (PAKTOPOB MpH
JKCIUTyaTallMM 3JeKTpoasBuraresnei. I10ckonbKy u3MeHeHue Nnepuoau4HOCTH MPOBEACHUS
TEKYyLIUX PEMOHTOB BIMAECT HAa JKCIUIyaTAllMOHHYIO HAJEKHOCTb JJIEKTPOJABUrATENIEU U
3aTpaThl Ha UX IIPOBEICHUE, IPUYEM OTO BIUSHUE ABJIAETCS B3AUMHO IIPOTUBOIIOIOKHBIM,
MO>KHO CTaBUTb BOIPOC 00 OIMpeAesIeHUH ONTUMAJIbHON NEPUOJUYHOCTH TPOBEACHUS ITO-
ro NPO(QHUIAKTUIECKOTO MEPOIPUSITHS.

Ornpenenenue ONTUMAIBHON MEPUOAUYHOCTH MPOBEACHUS TEKYIIETO PEMOHTA TMonr
OCYILECTBIIAETCSA U3 YCIOBUS MUHHMMU3ALUUA CPEIHUX YACIBHBIX DKCILIyaTallMOHHBIX 3a-
TpaT 3(1) Ha LUKJIE pereHepannu (BOCCTAHOBJIEHUS) U BhIpaxaeTcs GopMyJioil:



C,, 0(h)xC,, xP(h)

oP(t)dt

3(h)=

b

riae Cop v Cpp— 3aTpaThl, CBA3aHHBIE C YKA3aHUEM OTKa3a JIEKTPOJBUTATEINS HA TEX-
HOJIOTMYECKOM MPOLECCE U C MPOBEJIEHUEM IJIAHOBOTO TEKYLIEr0 pEMOHTa COOTBETCTBE H-
HO; P(t) — dyHKUMS HaAEKHOCTH 3ieKTpoaBHUrareis (GyHKUHs paclpeeeHus] BpeMEH!
0e30TKa3HOM PabOTHI ANEKTPOABUTATEIS).

[Ipu 3akoHe HagexxHocTH BeiiOyna-I'neaenko

b
P(t) — e-(t/a) ’

r7e a — napaMmerp macurada (MMeeT pa3MepHOCTh BpeMEHH); b — mapamerp GopMbl
KpuBOH (Oe3pa3mMepHas BEIMUYNHA).

JpyrumMu BaXXHbIMH XapaKTEPUCTUKAMHU HAJECKHOCTHU AJIEKTPOJBUTATENCH SIBISIOT-
csl:

GyHKUMA pacnpeneneHus BpeMeHU padoThl dJIEKTpoJBUraTeneid 10 otkasza (pyHK-
IS HAJIEKHOCTH )

Q()=1-P(t); (15)

HNMHTCHCHUBHOCTBh OTKa3a SHCKTpOI[BI/IFaTeJ]SI B HIO60ﬁ MOMCHT BpeMeHI/I (JIOKaJ'IBHaH
XapaKTepUCTUKA)
Mt)=(b/a)(t/a)™" (16)
cpeaHee BpeMs pabOThl SJIEKTPOBUTATENS IO OTKA3a

T =QP(t)dt =ax(1+1/b), (17)
0
rae ['(1+1/b) — raMmma-pyHKIMH, 3HAYEHUST KOTOPOU npuBeieHbI B Tabnuie I1-5.

n
Jlpyrue coCTaBnsromuKe, BXOAAIIME B BRIpaxXeHue (9), 03Ha4aoT (YP(1)dt - cpeaHee
0

BpeMs MEXIY JBYMS BOCCTAHOBJICHUSIMH MPOW3BOJLHOTO THIMA (aBapUHHBIMU WIH TIPO-
(UnaKTUYECKUMH) MPU MEPUOIUYHOCTH MPOBEJEHUS TEKyIIero peMonTa 1; Q(n) - Bep o-
ATHOCTh OTKa3a AJIEKTPOABUTATENS O MOMeHTa t=1; P(1) — BeposTHOCTh 6€30TKa3HOM pa-
OOTBI NEKTPOABUTATEIS MpH t=n).

3amerum, yto Q(n)+P(n)=1

Ecnu B3sTh TIEpBYIO MPOM3BOIHYIO OT BhIpakeHus (13) ¥ mpupaBHATH €€ HYJIO, TO
nocJje npeoOpa3oBaHus MOJTYUYUM YPAaBHEHUS ISl OTIPEICTCHUS Mopr;

d3(n)/dn=0%

Cop/(Cap-Cup)= -Q)FA() P (1) (18)

rjae A1) — MHTEHCUBHOCTb OTKa3a 3JIEKTPOABUTATEICH B MOMEHT BPEMEHH t=n).
Haxoxnenue me U3 ypaBHeHus (14) ocymiectBisercs rpa@uueckuM crocoOoM.
[IpuHuMas pa3inuyuHble 3HAYEHUS 1], HEOOXOIUMO OCTPOUTH (PYHKIUIO

()= -QEIHA) P (1t (19)

OTknagpiBas MO0 OCHM OpPAMHAT 3HA4YE€HHE ATOW (YHKLUHU, COOTBETCTBYIOLIEE O(T))=
Crp/(Cap-Chp), 10 0CH a0CIUCC HAXOIUM Topr-



[Ipu noctpoennn GyHKUMH @(1)) HAUOONIBIIYIO TPYJHOCTb MPEJCTABISET BhIUKCIIE-

HUE UHTerpana ()(t)dt, TOCKOJIbKY OH HE BBIPAXKACTCS Yepe3 IJICMCHTAPHBIC byHkiMu (He

oepercs). [ns mpeosioneHuss 3Tol TpyAHOCTH B Tabnwuile 4 MPUBEICHBI 3HAUCHUS ITOTO
*

MHTErpaja B 3aBUCHMOCTH OT BEPXHEro Mpejesia | U napameTpa bMUpOBaHHOTO pacmpe-

nenenus: Beitbyna-I'Heaenko.

Tabnuia 4

3navyenue (YP(t)dt HOPMUPOBAHHOIO pacnpeaencHus Beibyna-I'nenenko

E3

n b

1,25 1,50 | L,75 12,00 225 [2,50 2,75 3,00 |3,25 3,50

0,1 0,098 0,099 |0,099 {0,100 |0,100 | 0,100 |0,100 | 0,100 |0,100 | 0,100

0,2 0,190 0,194 0,197 {0,198 10,199 |0,199 |0,200 | 0,200 | 0,200 | 0,200

0,3 0,275 10,284 10,289 0,293 10,295 |0,297 0,298 |0,299 |0,299 | 0,299

0,4 0,353 0,366 | 0,377 {0,384 0,388 |0,392 0,394 | 0,396 |0,397 | 0,398

0,5 0,424 0,445 10,459 10,469 0477 10,482 0,489 0,489 10,492 |0,493

0,6 0,489 0,515 |0,534 |0,548 | 0,559 |0,567 |0,573 |0,578 |0,582 | 0,585

0,7 0,548 0,579 10,602 |0,620 | 0,633 | 0,644 |0,653 | 0,660 | 0,666 |0,671

0,8 0,600 | 0,636 | 0,633 [0,648 |0,701 | 0,714 |0,725 |0,734 | 0,741 | 0,749

0,9 0,648 |0,687 |0,717 {0,741 0,760 | 0,775 10,788 10,799 0,808 | 0,816

HopmupoBaHue 3aKiIF09aeTcsi B TOM, YTO CPEIHSS HapaOOTKa 3JICKTPOIBUTATENIS 10
OTKa3a MPUHUMAETCS PAaBHOU CIMHHUIIC:
T =a T(1+1/b)=l.
[TockonbKy B 3TOM cily4yae mapameTp a =1/(T(1+1/b)), To MPECTABISAECTCS BO3MOXK-
HBIM BBIYUCIIMTH 3HAYCHHSI MHTETPAJIa B 3aBUCMOCTH OT OJHOTO IapameTpa b, mpu 3ToM
3HAUYCHME 1| PUHUMACTCS B OTHOCHTE/IBHBIX SAMHHIAX (B JOJSX CAMHHULEI). PacdeTs! mpu
TOCTPOCHHH 3aBUCHMOCTH (1] ) IIEIeCO0OPa3HO BECTH B TAOIHIHON (GopMe.

* * )\‘ * B . B *
n QM) M) St ) (1 i oM )

0,1

0,3

0,5

0,7

0,9




I'paduaeckn 3aucumocts @1 )=- QM )+ A1) OP(t)dt M300paxkacTCs Ha MUJLIN-
0

MeTpoBOi Oymare B maciutade JOCTaTOYHO KPYMHOM M YAOOHOM JUJIsi CUMUTBHIBAHUSA, MO-
CKOJIBKY OT 3TOTO 3aBUCUT TOYHOCTb PACUETOB. HAWJICHHAS ONTUMaJIbHAs NEPUOJIUYHOCTD
TPOBE/ICHNS TEKYIIEr0 PEMOHTA 1| ony B OTHOCHTENBHBIX CAMHHUIAX MEPECUUTHIBACTCS BO
BPEMEHHBIE 3HAYEHUS 110 (bopMy*JIe:

Norr— N onr T (20)

5. IIpu BBIITOIHEHUY 3TOTO MYHKTA 3aJaHUs CIEAYET NPEABAPUTEIBHO O3HAKOMMUT b-
cs ¢ [11,12]. BbImoONIHEHUE 3a/JlaHUSI HAYMHAETCS C COCTaBJICHHS Tpada BO3MOXKHBIX CO-
CTOSIHMM MapKa OJHOTUITHBIX 3JIEKTPOJIBUraTeseil, KOTOpbIe BKJIOYAET B CEOSl N ANEKTP O-
JBUTaTeNIel, YCTAHOBJICHHBIX Ha pab0YMX MalIMHAX (YUCIIO UX 3a/1aeTCsd BapUaHTOM 3aja-
HUS1) U M PE3EpPBHBIX AIEKTPOJBUTATENEH (YMCIO MX MOJIEKHUT ONPEACIICHHIO), TPUYEM
m>n. CocTosiHuE napka (m+n) 3JeKTpoABUTaTENEH Sy ONpenesseTcs YUCIOM OTKa3aBIINX
BJIEKTPOJABUTATEIICH:
k=0, Sp-0TKa3aBIIMX dJIEKTPOJABUTATEIEN B MAPKE HET:
k=1, S|-B mapke UMeeTcsi OJUH OTKA3aBIIMI AJNEKTPOJABUTATENb U T.J. 10 K= ntm, S -
BCE MMEIOIINECS B MTAPKE DJIEKTPOJBUTATENIN OKA3aJIM U HANPABIICHBI B PEMOHT.

[Ipn 1<k<m+1 npocTon TEXHOJOTHMYECKHUX MPOIECCOB MPHU OTKa3ax pabOuMX JJIEK-
TPOJBUTATENEN OTCYTCTBYIOT, TaK KAK UMEETCS PE3EPB U OH €I1I€ HE UCUEPIIAH.

ITpyn m+2<k<m-+n UMEIT MECTO MPOCTON TEXHOJIOTHYECKHUX ITPOLECCOB:

IIpn k= m+2 npocranBaeT OJIMH TEXHOJOTMYECKUN NPOLIECC, TPU K= m+3 mpocTau-
BAIOT JBA TEXHOJIOTMYECKUX MPOLECCA U T. 1.

HOCKOHBKy HaACXKHOCTD BHCKTpOILBI/IFaTCHCﬁ U MMPOAOJLKUTCIIBHOCTD HAXOXKACHHA
3JICKTpOIIBI/IFaTeJIeI>'I B PCMOHTEC OIMCBIBACTCA OSKCIIOTCHIIMAIIBHBIM 3aKOHOM C ITapaMcTpa-
MH A U M TO UX 3HAYCHMUSA ONPECACIIAOTCS YC€PE3 3aJaHHBIC MMAapaMETPhl JICKTPOABUTATCIIS

B PEMOHTE 1, ;

pem 2

A=1/Ter s WEL t e

Briuncnenue BeposTHOCTEN HaXOXKACHUS MapKa dIEKTPOBUTaTeNel B TI000M K CO-
ctossHuM Py B 00111€M cyyae oCyIeCcTBIsSETCs M0 (opMyiam:

mpu 1 <k<m+1 P.=n‘a"P,
NSk
npu mt+2<k<m-+n P=n""aPy Qn+m+1- N); 21)
N=m+2

_ _ é k:6n+l . . k:6n+n - NSk ku

ipu k=0 Pi=l/d+ a n'x“+ gn"" Q(n+m+1- N)a'y, (22)
e k=1 K=b+2 N=m+2 u

riae a=a/m

3Hasi BEPOATHOCTh Py OmpenesroT cpelHee YuCiIo NMPOCTAuBAKOIIUX TEXHOJIOTUYe-
CKHUX IPOLIECCOB Ny, IPU GUKCUPOBAHHOM BEIMYUHE M:

k=m+n

= Q (k- m)p,. (23)

k=m+1



[Io m3BeCTHOMY cpeaHEMYy YHCIy MPOCTAMBAIOIIUX TEXHOJOTMYECKHUX IMPOIECCOB
Nyp IPYU (PUKCUPOBAHHOM BEJIMYHMHE M:

£y = e Py (24)

T (n-n,,) ’

1€ Kyen — YCPEAHEHHBIN KOA(PPUIIUEHT UCTIONB30BAHUS 110 BPEMEHHU DJIEKTPOJIBUT a-
TeJI Ha TEXHOJIOTMYECKOM IIpoLecce (3a1aeTcs BapuaHToM 3a1anust). CpaBHUBas ty, (Ipu
m=0) ¢ JOIyCTUMBIM BPEMEHEM MPOCTOA tnp son, KOTOPOE 3a1a€TCSI BAPUAHTOM 3aJlaHMS,
JIENAETCS BHIBOJ O JTOCTATOMHOCTH WIIM HENOCTATOYHOCTH pe3epBa. BEcmu 1, £ top, son, TO
pacuer 3akaHuuBaeTcs. Peseps He HyxeH. Eciu 1,,> top. som> TO 3aJAFOTCA M=1 U yKa3aH-
Has TPOLENYPa PAcdeTa MOBTOPSETCS. ECIM M B 9TOM CIyYae f,y> typ. son, TO 3aAOTCS
m=2 ¥ T.JI. JI0 TEX MOP, TIOKA £,, OYJIET MEHBIIE UM PABHA typ. son-

Omnpenenenre 4ncaa pe3epBHBIX dJIEKTPOABUTATENEH 11eTeCO00pa3HO OCYIIECTBUTh
B TabnuuHO# (opme (Tabi. 5), mepBoOHAYAIBHO OmnpeeauB oTHomeHue P /P, npu 3Haue-
Huu K ot 0 10 n+m.

3nauenue P,/P, onpenenstor u3 COOTHOLIEHUI:
k
P./P,=n"a" mpu 1<x<m+1;

_omHl ok NSk
P/P=n""a" Q(n+m+1- N),1pu m+2<g<m-+l.

N=m+2

Tabnuma 5
m=0 m=1 m=2
P./P, P, (k-m)P, | P/P, P, (k-m)P, P./P, P, (k-m)P,
1 2 3 4 2 3 4 2 3 4
0
1
2
n+m

[Iponienypa Bbluucienuit otHomenuit P/P, npu 3anonnenuu cronbna 2 TaOIUIIbI
CUJIBHO YMPOIIAETCs, €CIU UCIOIb30BaTh COOTHOIICHHUS:
Pi1/Po= [P/Po]na pu 1£kEm+1;
Pi1/Po= [P/Po](m+n+1-k)a nmpu m+2<k<m+n.

3nauenue P, onpenensitorcs mytem neneHus 1 Ha cymmy 3HadeHuid cronbua 2. Ilo
HaiiiIeHHOMY 3HaueHuto P, onpenensercsa Py. 3Has BeposTHOCTH Py M uCnonb3ys BbIpaxe-
Hust (23) u (24), ONpenensioT BEAUUUHbL 1,y U 1.

[Ipumeuanus: cymma 3HaueHH Py. o cTo01y 3 10JKHO paBHATHCA €IMHUIIE; TIPU
OOJIBIIIOM TIapKe IeKTpoaBUTaTeNei (m+n) BepositHocTU Py.(kpome Py u P,) MmoryT umets
BECbMa MaJICHbKHE BEJIIMYUHBI, UTO TPEOYyEeT BBIYUCIECHHS UX C OOJBLION TOYHOCTHIO (HE
MEHEE ISITH 3HAKOB TOCJIE 3aISITOMN).




6. MpoBepKa TUIOTE3bl O MPUHAIEKHOCTH BBIOOPKU MPEANOIAraeMoMYy 3aKOHY
pacrpeneneHus OCyIeCTBISAETCS B CAEAYIOUIEN TOCIEN0BATENBHOCTH:

a) MO JJaHHBIM HapaOOTOK, COCTABIISIIOUIMX BBIOOPKY, 0Opa3yeTcs BapUallMOHHbBIN
psa — YHOPSAJOUYEHHBIM B MOPSAJAKE BO3pACTaHUs PsJ CIy4YalHbIX BEJIWYMH (HapabOTOK),
COCTaBIIAIOIIMX BBIOOPKY;

0) ompenenstoTcs KpalHUE MOPSAIKOBbIE CTATUCTHKM BapUALMOHHOIO psija - e p-
BBl HAUMEHBIITUHN U MOCIEAHUN HAUOOBIINI YWICHb BAPUAIIMOHHOTO PSIIa;

B) ONpeneNsieTcs pa3Max BapHallMOHHOTO psAjia (pa3HOCTh MEXKIY KpalHUMU MOpsi -
KOBBIMU CTAaTUCTUKAMM), YUCIIO UHTEpBajoB K, mMpHHA MHTEpBaJia U FPAHMUIIBI KaKIOTO
MHTEpBaJIa. YUCIIO UHTEPBAJIOB, HA KOTOPBIE CIEAYET AEIUTh pa3Max BapHalMOHHOTO psi-
1a, HE JIOJDKHO OBITh CIUIIKOM OOJBIIMM M CIMIIKOM MajbiM. K cokaneHuto, KOHKpETHbIE
PEKOMEHJAMU 10 3TOMY BONPOCY OTCYTCTBYIOT. [I03TOMY BBIOOp UMCIIa HUHTEPBAJIOB 5B-
JAETCS MPEIMETOM MHTYHUIIMHA U MUCKYCCTBA MCCIIENOBATENS M 3aBUCUT OT XapakTepa CTa-
TUCTUYECKOI0 Marepuana U o0bema BBIOOPKH, KOTOPBIM B JJAHHOM Clly4ae JIOJKEH CO-
cTaBisATh He MeHee 100 3HaueHui.

OObIuHBIM siBIIIETCA 6-10 MHTEPBAIOB, MPUYEM MEHbBIIIEE YUCIO UHTEPBAIOB OTHO-
CUTCSl K MEHbILLIEMY 00BbEMY BBIOOPKHU;

I') ONpEAEIAETCS YACIO MONaJaHui OTKa3aBUINX U3ACIUNA B TPUHATHIA MHTEPBAT M;
U CEpeuHy UHTEPBAa;

1) ONpPEAEINIAIOTCS TOYEUHbIE 3HaYEHUsl MMapaMeTPOB MPEIoIaraéMoro Tumna QpyHk-
LN PACIPEAEICHUS METOAOM MOMEHTOB. XOTs JIsl 3KCIIOHEHIHAIBHOTO 3aKOHA pacIpe-
JleJieHds J0CTaTOYHO KCIIOJNb30BaTh OJMH MOMEHT — MaTeMaTHuecKoe OxuaaHue i (B
JTAHHOM CJTy4ae CPEeIHHUI CPOK CIYyKObI jiamIl). OObIYHO BBIUUCISETCS U BTOPOIl Hayaslb-
HbI MOMEHT — JIUCIIEPCUS s%

;:(é Lier sz‘)/n; (25)
t=1

s2=(a (to - t)> *m,)/n,. (26)
t=1

4

rje “icr - cepeauHa 3HaYeHUN HapabOTOK 1-Ir0 UHTEpBaJIA.

[IpoBepka npaBronog00Ms TUIOTE3bl O MPUHAMIEHKHOCTH pacCMaTPUBAEMBIX Hapa-
OOTOK IpenIoyiaraeMOMy 3aKOHY paclpeAesieHUs] OCYILIECTBIIAETCA 0 KPUTEPHUIO COTrja-
cus [Tupcona — PomanoBckoro:

R EEINVAPRS (27)
roe X — pacrmpesiesieHle XU — KBajpaT; S — YUCJO0 CTEeTEeHeN CBOOO/IbI;
X2=é (m, - miT)2 /My, (28)

i=1
rIe Mt — TEOpETUYECKas YacToTa TOIMaNaHus B i-i MHTEpBaJ. Beraucisiercs mo
dbopmyiie:
myr=nDtfi(t) (29)
rjae fi(t) — mIoTHOCTH pacrpeseneHus: HapabOTOK J0 OTKa3a.
[Tpu 3KCTTOHEHITMAIIBHOM 3aKOHE CO CIIBUTOM



ﬁ(t) — I *e_l *ticr - ttlwwu)
¢
A =1/(t-tinum)
MUHUMAJIBHOC 3HAUYCHUC Hapa60TOK IEPBOT0 MHTCPBAJIa I'PYIIIMPOBKH,
S=K-d-1,
rac K- gucno HHTCPBAJIOB I'PYINITNUPOBOK; d — gucno napamMcTpoOB BBI6paHHOFO pac-

NpeaACaCHUA: JJI1 OSKCIIOHCHIHWAJIBbHOIO pPAaCHpeaACICHUSA, UMCIOIICTO OAWH ITapaMeTp 7\,,
d=1.

rac tiMI/IH =

Ecnu 3HaueHue BbluucieHHoro mno ¢opmyne (27) xpurepus [lupcona-
PomanoBCcKOro MeHble 3, TO rurnoTe3a NOATBEPKAAETCs, €clii O0Jbllie — OTBEPraeTcsl.

[IpoBepKy cTeneHu corjaacoBaHUs TEOPETUUYECKOTO M CTATUCTUYECKOIO pacrpese-
JICHUS 11€JIECO00PA3HO OCYIIECTBIISITh B TaOIU4YHOM hopme (Tabdi.6).

Jlist Ompe/ieleHrsT BPEMEHN 3aMeHBI JIaMIl Heobxoaumo B dopmymny P(t)=e™ mo 1-
CTaBUTh 33/JIaHHOE 3HAUEHHE BEPOSTHOCTH OE30TKAa3HOM pabOThI, a BMECTO t OJICTABUTh
Tiau ¥ PELLINTH YPABHEHHUE.

[Ipouenypy BBIYUCIEHUI MOKHO YIPOCTUTH, €CIM BBECTH CHIBUT, PABHbIN NIEPBOMY,
HAaUMEHBIIIEMY YICHY pPsiia, U HOBbIE TPAHUIIBI HHTEPBAIOB (ITyTEM BBIUUTAHUS U3 CTAPBIX
rpaHul] BeIUYUHBI caBura). [Ipu s3ToM dakTUYecKkuil cpeHuil CPoK CIIyKObl OyIeT paBeH
CyMMe€ CIBUIa U CPEIHET0 CPOKa CIy>KObl TP HOBOM MHTEpBAJe, a MJIOTHOCTh pacipese-
JeHus: HapaOOTOK /10 OTKa3a MU MHTEHCUBHOCTh OTKa30B MOTYT OBITh OINpPEENICHbI MO BbI-
paxenusm (32) u (33):

—1* _l*ticr
fit)=1e ™. (32)
. -
A =1/t (33)
Tabaura 6
Ne nn- dakTryeckre HApabOTKU | myiti, | Teopermdeckas | (m. - m, )
TepBana | 3HaueHust | CepennnHa YacrtoTta yacToTa IIoIla- m,
HapabOTOK | MHTEpBaja nomnajJgaHum JaHUU B HH-
Ha TpaHUu- | TPYNIUPOBKH | HAPAOOTOK TepBai, Myt
Hax  MH- | HapabOTOK, |B  HMHTEp-
TEPBAJIOB ticp BaJie,m
1
2
3
K

7. T'oloBbIE TUIAHOBBIE TPYAO3aTpaThl HA BHIMIOJIHEHUE TEXHUYECKOTO O0OCIIy>KHBa-
Hus (TO) texymero (TP) u kanutansHoro (KP) pemonTa onpeensitores mo gpopmyre:

K

[o)
T¢, =a (nmppitro; + nmpptp )+ Trp (34)

200 i
i=l1



TJIe Myo; ¥ Mrp; - YACIO TEXNhHUYECKUX OOCITYKUBAHUN U TEKYIITUX PEMOHTOB B T'O-
1y 1-ro Buja anekTpoodopynosanus (i=1,2,3,...K); ¢, U t,, - COOTBETCTBEHHO TPYIOEM-

KOCTh TEXHUYECKOT0 OOCITYKMBAaHUS M TEKYILLEro PEMOHTA 1-r0 BUJAA 3JIEKTPOOOOpYya0Ba-
HUS B 4Yac; Ty, - TPYJOEMKOCTb KalMTaIbHOIO PEMOHTA CHIJIOBBIX M OCBETHTEIbHBIX
AIEKTPOMPOBOJOK; Nj — YUCIO OJAHOTUITHOTO OOOPYAOBAaHUS 1-I'O BUJIA.

Yucno TeKymHUX PEMOHTOB U TEXHMUECKUX OOCIy)KMBaHUM B IOy 1-I'O BHJIA AJIEK-
TPOOOOPYNOBAHUSI ONIPEACIIAETCS U3 BhIPAKEHU:

mTpi=12/nTpi; mTpizlz/nToi' Mypj,

TI€ Ngpi U Nyo — NEPUOJUUHOCTD (B MECALAX) BBINOJHEHHS TEKYHIMX PEMOHTOB U
TEXHUYECKUX 0OCIYKUBAaHUM 1-I0 BUJIA AIEKTPOOOOPYI0BAHUS.

TpyaoeMKoCcTh KauTalIbHOTO PEMOHTA CUJIOBBIX U OCBETUTENBHBIX 3JIEKTPONPOBO-
JOK:

mkpi xKp i

Qo-

T =

Kp

i
IJI€ m,, - YMCJIO KalMTAILHBIX PEMOHTOB i-IO BH/IA DJIEKTPOIIPOBOIKH; lep; = TPYNOCMKOCTD Ka-

MUTAIHFHOTO PEMOHTA 1-T'0 BHJIA 3JIEKTPOTIPOBOJIKH;

m., =12/ nKpi,

IJI€ Nypi — IEPUOJUYHOCTD BBITIOIHEHUS KAIIUTAJIbHOTO PEMOHTA 1-r0 BUJA DIIEKTPO-
IIPOBOJIKH.

Tpynoemkocts n nepuoanuHocTs nposenenus TO, TP u KP parorcs B cucreme
[IITPDOcx[ 13]. HekoTophle u3BieueHus U3 Hee npuBeeHbl B Tabnumax [1-6.. . 11-11.
Pe3ynbTaThl pacueTOB rof0BBIX IUIAHOBBIX Tpyno3aTpar Ha BeinonHeHue TO, TP u KP ne-
o0xonuMo cBecTd B Tabnuiy. [lo pe3ynbraram pacueToB HEOOXOJMMO COCTAaBUTH Ipaduk
[IITPOcx. ®opma rpaduka v MpuMeEp €ro 3anojIHeHus npuBeaeHs! B [13].

[Ipu onpeneneH YUCIEHHOCTH AIEKTPOMOHTEPOB B LIEJIOM IO XO3SIMCTBY HEOOXO-
JUMO UMETh B BUY, YTO KPOME BBIMOIHIEMBIX 3JI€KTPOMOHTEpPAMU MJIAHOBBIX NPO(UIaK-
TUYECKUX PAOOT, OHM 3aTPAyMBAIOT ONpPENEIEHHOE BpPEMsl Ha OINepaTUBHbIE (BHEIUIAHO-
BbI€) paOOThl U Ha Pa3be3/ibl, CBI3AHHBIE C PA30POCAHHOCTHIO JIEKTPOOOOPYIOBAHUS 10
MPOU3BOACTBEHHBIM 00BbeKTaM. [103TOMY YHCIEHHOCTh 31EKTPOMOHTEPOB B 1IEJIOM IO XO-
351MCTBY OIPEACIAETCS 110 BEIPAXKECHUIO:

N=Tg/®,
rie Ts=1,15 Ts'; Ts'=T7¢, +7¢, ; 1,15 — xodapPULMEHT, YyUUTHIBAIOLIUN 3aTPATHI
BPEMEHHU 3JIEKTPOMOHTEPOB Ha ONEpPaTUBHOE OOCITyXMBaHUE; K — KOA()(PUIIMEHT, YUUTHI-
BAIOIIMI 3aTpaThl BpEMEHU Ha Pa3be3/ibl, 3HAUYECHUSI KOTOPOTO MPUHUMAIOTCS B 3aBUCUMO-
CTU OT CPEIIHETO PACCTOSIHUSI OOCIIY>KHMBA€MBIX OOBEKTOB JI0 MyHKTa TEXHUYECKOTO 00-
ciny>kuBaHus wuiau aekrpouexa (mpu L=5kwm, k=1,14; L=10xm, k=1,23; L=15km, k=1,32);
T4, nmpuHUMaeTCcA 10 BapuaHTy 3aaanus (Tadun. ).

8. PaboTaromuii aCHHXPOHHBIN 3J€KTPOJBUraTElb HOPMAIBHOIO MCIOJIHEHUS MO-
KET CO3/1aBaTh BPAILAIOIIUNA MOMEHT 0€3 MPHUHATHS CHEIUANbHBIX MEpP MPU €ro NUTAaHUU
OT ceTU 0AHO(A3HOr0 TOKA, HAIPUMEP BCJEACTBHE MEPEropaHus MIaBKOW BCTABKU, OOPHIB
MUTAIOLIEH TUHUU WU OTCYTCTBUS KOHTAaKTOB B OJJHOM U3 annaparoB. DJIEKTPOABUTATEIb



OKa3bIBaeTCs B OAHO(]A3ZHOM pexumMe JHOO0 ¢ MOCIeA0BATENbHBIM, JIH0O0 € MOCIEA0BATEN b-
HO-TIApaJUIEFHBIM COEIMHEHHEM OOMOTOK cTaTopa. B mepBoM ciydae ofgHa OOMOTKa
MOJTHOCTBIO TePsIeT MUTaHKUE, BO BTOPOM MPOUCXOANT YMEHBIICHUE HAMPSIKCHHS HA JBYX
00MOTKaX, BKJIIFOUEHHBIX Ha HeoOopBaHHbIE (pa3bl. Ecii CHU3HUTH 3arpy3Ky 3JE€KTPOIBUT a-
tenst 10 60-70% OT HOMUHAJIBHOM, TO OH MOMET OCTaBaThCsA B padOTE 10 3aBEPIICHUS
TEXHOJIOTHYECKOTO Tpoliecca 6e3 3HAYUTEIHHOTO COKPAIlEHHUsI €ro Cpoka ciay)O0bl. Ho 3a-
MYCTUTH AJIEKTPOABUTATEh HETIOCPEICTBEHHBIM BKJIIOYCHHEM B CETh HEBO3MOXKHO H3-32
OTCYTCTBHS BpaIaONIero MOMeHTa. JIJig co3aHus Bpallaroero MarHiTHOTO 1MoJis (Kp y-
rOBOI'0 WJIM AJUIMIITUYECKOI0) HEOOXOUMO MCIOJIb30BaTh (Pa30CABUTAIONIYIO LENOUKy. B
HACTOsAIIEe BPeMs M3BECTHO OOJBIIOE KOJIMYECTBO CXEM BKIIOUEHHUS 3-(a3HBIX AIEKTPO-
JABUTATENeH B OJHO(A3HYIO CE€Th, HO JIBUTATENIM C KOHJCHCATOPHBIM IMyCKOM MMEIOT Hau-
Oosee OmaronmpuUATHBIE XapaKTEPUCTUKH. |IpUHIIMTINAIBHBIE AJIEKTPUYECKHE CXEMbI KOH-
JCHCATOPHOTO JIBUTATEIIS C TPEMs CTATOPHBIMU OOMOTKaMH MOKa3aHbl Ha puc.3.

a & E I

Puc.3. [IpuHIunuaibHbIe DIEKTPHUECKUE CXEMbI BKIFOUYCHHS 3-(pa3HOTO 3JEKTPO-
asurarens B ogHodasHyo cetb (C, — paboyast eMkocTb, C,, — IyCKOBask EMKOCTb)

Kak u B ciiyyae Tpex@azHOro BKIOUYEHHs, OOMOTKH CTaTOpa MOTYT OBbITh COEANHE-
HbI B 3Be3ay (puc. 3a) unu B TpeyroibHUK (puc. 30). Hamnpsbkenue cetu moaBOAUTCS K
JBYM BBIBOJAM 3JIEKTPOJBUTATEINSI, COOTBETCTBYIOIMM Hauyady oOMOTOK. Mexay ogHuM
U3 HUX U BBIBOJIOM, COOTBETCTBYIOIIMM Hadally TPETbell 0OMOTKH, BKJIIOUYAeTCs paboyas u
ITyCKOBasi EMKOCTH.

B npyrux BapmaHTax cxeMm BKJIOYeHHUs (pHC. 3B, 3r) U3 TpeX 0OMOTOK MCXOIHOTO
Tpex(azHOro 3JIEKTpOABUTaTENs 00pa3yroTcs ABe 0OMOTKH. OOMOTKY, B LU KOTOPOMU
HAXOJIUTCA KOHJIEHCATOP, HA3bIBAIOT KOHJIEHCATOPHOW; IPYryl0 OOMOTKY, BKJIIOUYEHHYIO
Ha HaNpsDKEHHUE B CETH, -TJIABHOM.

B npakrtuke skcrutyaTanuu Tpex@asHblX 3JEKTpOABUrareseil B 0JHO(Pa3HOM PEKH-
M€ MpaBUJIbHBIN BBIOOp pabouell U MyCKOBOM €MKOCTH MMEET OOJbIIOe 3HAUYECHHE. €CIU
paboyasi eMKOCTh BbIOpaHa MPaBHJIbHO, TO (a3Hble TOKM M HANpPsDKEHHs] MPU HArpysKe
MPaKTUYECKU paBHbl HOMUHAJIBHBIM M pa3BUBaeMasl MOJe3Has MOIIHOCTh MPU ITOM SIBJIS-
€TCsI HOMUHAJIBHOM.

Crnenyer OTMETUTH, YTO MOJIHASI CHMMETPUS HAMPSYKEHUH U TOKOB KOHJIEHCATOPHO-
ro JABUTATENSl HE JOCTUTAaeTCsl, 0cOOeHHO 1isi cxeM (puc. 3a, 30). TeM He MeHee JT0oH



CXEMC BKIIIOUCHHUSA COOTBCTCTBYCT OAHA BIIOJHC ONPCACIICHHAA €MKOCTD ITPpH KOTOpOfI TO-
KJ B 0OMOTKAaX HE3HAYUTEIHLHO OTIMYAIOTCS OT HOMHHAIBHBIX:

1 I
JUIs CXeMBI puc. 3a C,=2800 l”]"’" ; utst cxemsbl puc. 36 C,=4800 lH]-d)- ;

¢ c

I
IS CXEMBI PUC. 3B Cp=1600 -2

1
; AJISL CXEMBI pHC. 3T Cp=2740{‘]—”";

¢ c

rae I,y — HoMMHaNbHBIM (a3HbI TOK dneKkTpoaBurarensd, A; U, — HanpsbKeHUe ce-
™, B.

Ecnu snextpoaBuratens 3amyckaeTcs IMOJ HAarpy3Kod, TO HEOOXOAMMO BKIIHOUUTH
KpoMe paboueil eMKOCTH U MyCKOBYIO, KOTOPasi MOKET OBITh ONpe/iesieHa TakK:

C—=(2,5...3) C,.

He meHee BakHBIM SIBIsIETCS BHIOOP KOHJIEHCATOPOB MO HampsbkeHuto. C ogHOM
CTOPOHBI CTOPOHBI, C MOBBIIIEHUEM HAMPSIKEHUSI CTOUMOCTh KOHIEHCATOPOB MOBBIIIAETCS,
C JIPyTrOi CTOPOHBI, IKCILTyaTals KOHJICHCATOPOB IO/l MOBBIIIEHHBIM HAMPSKEHUEM MPU-
BOJIUT K MPEKJIECBPEMEHHOMY BBIXO/Y UX U3 CTPOSL.

JInsl MpaKTUYECKUX LENed MOXKHO TMOJIb30BATHCA CIECAYIOIIMMH BBIPAKECHUSIMHA: IS
cxembl puc. 3a, 36 U=1,15U. ans cxemsl puc. 3B U=12,2U.; u mis cxeMbl puc. 3r
Uk=1,3Uc.

Bri0op cxeM BKIIIOUEHHS SJIEKTPOJBUraTesis B 0JHO(A3HYI0 CETh MPOU3BOIUTCS C
YYETOM HAMpsHKEHUsSI CETU M JIAHHBIX JIBUTATEIS MO0 HANpPsDKEHUIO0. CXeMa BbIOpaHa mpa-
BUJIBHO, €CJIM Ha JI000H 00MOTKE HaNpsHKeHHE paBHO HOMUHAIBLHOMY WM OJIU3KO K HEMY.
B kauecTtBe paboueil eMKOCTH MOT'YT OBITh UCIIOIb30BaHbl KOHIeHcaTopbl Tuna KbI'-MII,
BI'T, MbI'Y, B kauectBe myckoBoil — DIl (anekTponutudeckue myckoBbie). CrenyeTr oT-
METUTh, YTO HANPSIKEHUE HA YKA3bIBAETCS ISl IOCTOSHHOTO TOKA.

9. OCHOBHBIMHU MPUYMHAMH BbIXOJA JIEKTPOABUTATENEH U3 CTPOS SBIAIOTCS: JUIU-
TeJIbHBIC MEPErpy3KH U 3aKJIMHUBaHUE padbounx opranoB (20...25%) u T.1.

K yucny »¢@dekTUBHBIX NPOPMIAKTUUECKUX MEPONPUSITHI, MpeAoTBpallatouuX
BO3MOYKHO€ YBJI&)KHEHUE U30JIALIUHA, OTHOCUTCSI TOKOBBIM MOJOTPEB OOMOTOK 3JIEKTPOABH-
raTesieil B mepuo/1 ux Hepabouero CoCTOSIHUS (TIPeIOXPAaHUTENBHBIN MOI0TPEB).

Toxk momorpeBa B 0OMOTKax yCTaHABJIMBAETCS TAKUM 00pa3oM, 4TOOBI TeMIlepaTypa
UX TpeBbIlIaNa TEMIEPATYPy OKpykaromie cpeasl Ha 3...10° (mpu 3TOM TOK MOJ0TpeBa
[0 cocTaBmsier 15...20% OT HOMUHAJIBLHOTO TOKA IBUTATENs).

B Hacrosiee BpeMsi U3BECTHO HECKOJIBKO METOJIOB TOKOB IOJOTpeBa OOMOTOK
ANEKTPUUYECKUX JBUTaTeNiel B epuos nays (puc. 4).
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Puc. 4. [lpuHuunuanbHblie 3JEKTPUUECKUE CXEMBI TOA0IPEBa OOMOTOK dJIEK-
TPOABUIATENIEH.

Haunyummit spdekT narT cxembl ¢ KOHAEHCATOpaMu, Ojarojiaps KOTOPHIM B pe-
KUMe pabOoThl JIEKTPOABUTATENS MOBBIIIAECTCA KOA(DPUIIMEHT MOITHOCTH, a B Iay3y Mpo-
MCXOJUT NMOA0OrpeB. EMKOCTh KOHIEHCATOPOB PaCCUMTHIBAIOT U3 YCIOBUM MOIOIPEBA C MO-
cleayrolIeil mpoBepkoil hakTUYeCKoro k03 HUIIMEeHTa MOITHOCTH:

Ino;[: Uq,/ Xc

C yueroM TOro, 4TO Xc=106/03c, Uyp=200B, I;,,=(0,15...0,2)I,. mnomyunm
C=(2,2...2,9)1; [MKD].

[IpousBeas pacuerbl, HEOOXOUMO MPUHATH K UCIOJIH30BAHUIO CTAHJIAPTHBIE KOH-
JICHCATOPBI MM HECKOJIbKO KOHJEHCATOPOB M OMPEACIUTh BEIUYUHY (DAKTUUECKOTO KO-
s uimenTa MOIHOCTY TP HOMUHAJILHOW 3arpy3Ke U3 COOTHOIICHUS:

3C=P,(tgp:-tg9,)10°/Mu0U?,

I7I€ My — HOMUHAIBHBIA KOA(PPUIHUEHT TMOJE3HOr0 NEHUCTBUSI ABUTATENS; ©1,0; —
yrodi casura ¢as J0 U Mociie KOMIIEHCAIIUU COOTBETCTBEHHO, Tpaj: U — HampsokeHue Ha
KOHJIeHCaTopax, KB; Py — HOMUHa/IbHAst MOIIHOCTh ABUTATENs, KBT.

Ecnu B pesynbrare pacueToB OyaeT UMETh MECTO MIEPEKOMIICHCAIUsI, TO HE0OXO -
MO YMEHBIIIUTh TOKOOTPAHUYMBAIOIIYI0 €MKOCTh U HOBTOPUTH PACUETHI WIM JIJI1 KOMIICH-
callMy MCIOJIb30BaTh HEOOXOJUMYIO YaCTh €MKOCTH, U3MEHUB CXEMY BKJIIOUCHUS KOHJICH-
CaTopoB.

10.YucneHHOCTh MHXKEHEpHO-TexHUYeckux paboTHukoB (MTP) m momxHOCTHas
CTPYKTypa ONPEeNeseTcsl OTAEABHO MO 3IEKTPOTEXHUYECKON U TEIIOTEXHUYECKON CITyXK-
06am B cooTBeTcTBUU ¢ Taou. [1-12.

[Tocne ompenenenus uncnennoctu UTP mo ciyxbam omnpenensiercs oOias 4uic-
nenHoctb UTP sHepreTnyeckoil cimyxObl. TP CyMMapHOM TPYJOEMKOCTH OOCITyKUBaHUS
sHepreTudeckoro odopynoBanusi 2500 YED u Breillie 3HEPTeTHUECKYIO CIY>KO0Y BO3IJIaB-
JSIeT TJIaBHBIM YHEPreTUK, JOKHOCTh KOTOPOrO BBOJUTCS 3a CUET OOIIEH YMCIEHHOCTH
UTP, 1.e. B npeaenax obmieit unciennoctu UTP sHeprernyeckoit cimyxO0bl 3a cHET OAHOU
U3 WTaTHBIX €IUHMI] (TP CYMMapHOW TPYIOEMKOCTU OOCTY>KMBAaHUS YHEPreTUYECKOIO
o0opynoBanust menbuie 2500 YED, sHepreruueckyro ciayx0y BO3IJIABISET OTBETCTBEH-
HBIN 32 YHEProX03541UCTBO — IMIABHBINA MH)XKEHEP, HHXKEHEp U Ap.).

[Ipu npoBeaeHnH B X03s1iCTBaX pabOT MO TEXHUYECKOMY OOCITYKMUBAHUIO U PEMOH-
Ty HEPreTHYeCKOro 0OOpYJIOBaHUSI OpPraHM3alUU Takux padOT MOXKET NPUHHMAaTh pas-
JUYHbIE (POPMBI B 3aBUCMMOCTH OT BHJAa U 00bema paboT, OT TOro, KEM OHH MPOU3BOMAST-
cs. [lpyu Hanuuuu B XO35MCTBE MH)KEHEPA-3JIEKTPUKA, BO3MIIABIISIIOIIETO 3JEKTPOTEXHUY €-
CKyI0 cyk0y (00bem pabot 6osiee 800 YED), Heo6xoauMoro mraTa 3JIeKTPOMOHTEPOB U
MPOU3BOICTBEHHO-TEXHUYECKON 0a3bl Bce pabOThl MO TEXHUYECKOMY OOCTY>KUBAHUIO U
TEKYLIEMY PEMOHTY 1I€JI€CO00pa3HO BBIMNOJHATh CHJIIAMH BHYTPHUXO3SIICTBEHHOM 3HEpre-
TUYeCKO# ciyx0bl. Takyro hopmMy opraHuzanuu 0ObIYHO HA3bIBAIOT XO3scTBeHHOM. [Ipu
HEOOJBIIOM 00BbEME BJIEKTPOXO3SMCTBA M CIA0OM HMHKEHEPHO-TEXHUYECKOU CIIyx)0e K
BBINIOJIHEHUIO pa0OT MO TEXHUYECKOMY OOCIIYKMBAaHUIO U TEKYLIEMY PEMOHTY MpHUBJIEKa-
I0TCSl CIIEMAIN3UpPOBaHHbIE (CTOPOHHUE) OpraHU3alMK. CTENEHb MX y4YacTus B paboTax
3aBUCUT OT O0bEeMa JJIEKTPOXO3SHUCTBA U COCTOSHUS HMHKEHEPHO-TEXHUYECKOM CITy>KOBbI
XO035IUCTBA. IPU 00BEME IKCILTYATALMOHHBIX padoT B x034icTBe 10 300 YCIOBHBIX €UHUIL
MOJIHOLEHHYI0 MH)KEHEPHYIO CIyKO0y B XO3MCTBE B XO3SIIICTBE CO3/1aTh HEBO3MOXKHO, I0-



ATOMY BCE€ BHJIbl JKCIUTYyaTAllMOHHBIX PaboT 11eJIeco00pa3Ho MepeaaTh CTOpOHHEH (crie-
[AATM3UPOBAHHOM) opranu3anuu (KoMiuiekcHoe oociykuBanue). [Ipu oObeme skcmya-
TallMOHHBIX PaboT B x03s1iicTBe B npenaenax 300-800 ycIoBHBIX €IUHUI] TAKXKE 3aTPYTHEHO
CO37laHM€ TOJTHOLIEHHONW CaMOCTOSATEIbHON MHXKEHEPHOU CIy>KObI, TO3TOMY JJIsl BBIMOJI-
HEHUsl OT/AEJIbHBIX, HauOoJee CIOXKHBIX padOT MPUBIIEKAIOTCS CTOPOHHHME OpraHU3aluu
(Tuma «ArponpomsHepro»). Jpyrue, MeHee CioxHbIe pabOThl, HE TPeOYIOIIME BBICOKO-
KBAIM(PUIIUPOBAHHBIX KAaJPOB U MPUMEHEHHUS CI0KHOI'O MCHBITATEIBLHOTO WM HaJlaJ04-
HOTO O0OpYAOBAaHMS, MOTYT BBINOJHSATHCS MMEIOIIMMHUCS B XO3SIICTBE 3JIEKTPOTEXHHUYE-
CKUM MepcoHasioM. Takas ¢popMa opraHuzanuu padoT MOJydnia Ha3BaHUE «CHELUaTU3H-
pOBaHHasN.

[Ipu BBINOJHEHUHU 3TOrO paszzesia KypcoBOM pabOThl CTYAECHT JIOJDKEH ONMUCaTh TH-
MOBBIE CUTYALIMH, BIMSIOUIME HA BHIOOP OPraHU3aMOHHONW (POPMBI BBIIIOJIHEHUS IKCILTya-
TallMOHHBIX Pa0dOT U C YYETOM MOJYUYEHHBIX IPHU MPOXOKIECHUU SKCITyaTallMOHHON MpaK-
TUKHU JaHHBIX 000CHOBATh MPUMEHEHHUE TOW WJIM UHOU POPMBI 0OCITYKUBAHMUSI.

Cpean MHOrux (akTOpOB, OMPECISIONUX YCHEIIHYIO ACSTENbHOCTh JJIEKTPOTEX-
HUYECKOH CITy»OBbl X0341CTBA, BAXKHYIO POJIb UMEET MPOU3BOJICTBEHHO-TEXHIUUECKas 0aza,
KoTopas popMupyercs u3 4-X rpyni TEXHUUECKUX CPEJCTB, OTINYAIOIIUXCS HA3HAYEHUEM
Y IPOU3BOJIUTEIBHOCTHIO.

TexHuueckue cpencTsa NEPBOro0 ypOBHS NpeIHAa3HAUYEHbI JUJISl MPOBEACHUS TEXHHU-
YECKOTo 00CIy)KMBaHUs, MEJIKOIO PEMOHTA U HECJIOXKHBIX CIE€CAPHBIX paboT 3HEProodo-
pPYJIOBaHHUS HAa yYacTKax X03siMcTBa (0TAeneHue, pepma, 3epHOTOK U T.1.). OHU BKIIOYAIOT
B ce0sl MOCTHI AJIEKTPUKA B 3-X BapUAHTAX U JIEKTPOYUYACTKH MyHKTOB TEXHUYECKOIO 00-
CILy’KUBaHUs 000py10BaHUs (PepM.

TexHuueckue cpencTBa BTOPOrO YpPOBHSI NpeIHA3HAYEHbl MPOU3BOAUTH TEKYIIH
PEMOHT, HalaJKy U HECIOXXHbIE KOHTPOJIbHbIE M3MEPEHUs, MEIKOMOHTa)KHbIE PaOOTHI.
Onu BKJIOUAIOT B ceOst 6a3bl pemoHTa AnekTpoodopyaoBanus I, II u IIl xareropwuii, cra-
LMOHAPHBIE MYHKTHl TEXHUYECKOrO0 OOCITYKMBaHUS U PEMOHTA SHEPreTUYECKOro o0opy-
noanus (ITTOPD) na 2100 u 4200 ycnoBHBIX PEMOHTOB B T'OJl, JJIEKTPOYYACTKH B LIEH-
TPaJIbHBIX MACTEPCKUX XO3SMUCTB M MyHKTaX TEXHUUYECKOr0 OOCTY>KUBAHMS 000PYI0BaHUS
KUBOTHOBOJUECKUX KOMIUIEKCOB, a TAKKe MOOUJIbHbIE TEXHUYECKUE cpeacTBa. [leTanbHas
pa3paboTKa MEPEUYUCICHHBIX CTAIIMOHAPHBIX TEXHUYECKUX CPEACTB MMEETCS B THUIIOBBIX
npoekrax. B Tabnuuax I1-13 u [1-16 npuBeneHbl HEKOTOPbIE CBEJEHUS M0 TEXHUYECKUM
CpelCTBaM, IPEeIHA3HAYEHHBIM CHEUATBHO JJI1 TEXHUUECKOTO 00CITy)KHUBAaHUSI SHEPIeTH-
YECKOro 000pyI0BaHUSI B XO35UCTBAX.

TexHuueckue cpeAcTBa TPETHETO YPOBHS MpPEJHA3HAYEHBI JIJIsl OCHAILLEHUS MO0Ipa3-
JCJICHU pallOHHBIX CEPBHUCHBIX CIyKO («ArpompomdHepro»). OHU BKIIIOUYAOT B ce0s
CIEUAIU3UPOBAHHBIE MACTEPCKUE M0 PEMOHTY SHeproodopyaoBanus Ha 12.5, 25.5 u 50
TBIC. YCIIOBHBIX PEMOHTOB B 'O/l HAa CTAHIIMM TEXHUYECKOTO OOCIYKMBAHUSI )KUBOTHOBO JI-
YECKOro 000pyI0BaHUS.

TexHuueckue cpeAcTBa YETBEPTOTO YPOBHS MPEJHA3HAUEHBI JJIsl OCHAUIEHUs 00a-
CTHBIX TOJIpa3JeIeHUN « ATPOITPOMIHEPTOY.

Jlis BeInoaHEHUs 3aaanus 1o .10 HeoOX0IMMO: BBIOPATh TEXHOJIOTHYECKYIO KapTy
peMOHTa, 000pPYyIOBaHUE U HAUEPTUTH IUIaH 0a3bl (MM MYyHKTA) C HAHECEHUEM CHJIOBOTO
o0opy10BaHMUsS.

Pacuet oOuieit mioniaau npubIMKEeHHO MOXKET ObITh MPOU3BEACH B 3aBUCUMOCTH OT
o0beMa BBIMOJIHSIEMBIX padoT B YED:



F=f-Q,
rie f — ynembHas Hopma Ha 1 VED (f=0,I1M/YED mpum Q<1000 YED wu
£=(0,1...0,075)mM*/YED mpu Q>1000 YED).
Pacnpenenenue miomaan Mexay OTIACIbHBIMU YyYAaCTKAMU MOXKET OBITh MPUHATO
CJICTYFOIIIUM:

Y4aCTOK OUYHMCTKHU U paz0opku nekTpoodbopynoBanust — 10%;
y4acTOK peMOHTa 3JiekTpoasurarenei — 30%;

Y4aCTOK PEMOHTA IIyCKO3AINUTHON anmnaparypsl — 15%;
Y4aCTOK ITPONUTKYU U cymku — 10%;

cKJIazickoe noMmenienue — 15%;

noMenieHue s nepconana — 20%.

JleranbHast pa3paboTka 0a3bl TEXHUYECKOIO OOCITYKMBAaHUS MMEETCS B THUIOBBIX
npoekTax Ne 816-122 u Ne 816-123.

HeobxoauMo MOMHUTB, YTO HPHUHATAs CTPYKTypa SJIEKTPOTEXHUUYECKOW CIYKObI
ABJIETCS. ONpenensomuM (HaKTOpOM IMpPHU BHIOOPE MYHKTA, MOCTAa MPUHUMAETCS B COOT-
BETCTBUM C 00bEMOM PabOT M YKUCIIOM IKCILTYyaTallMOHHBIX YYaCTKOB.



IMTPUJIOXEHUA

Tabmnua I1-1

JlonycTrMasi TOKOBast Harpy3Ka IIpoOBOJOB € AIFOMUHUEBBIMU KUJIAMU C PE3UHOBOM
Y NOJIMXJIOPBUHWIOBOU U30JIALIUEN

Ceuenne Tok 115t poBOJ, NPOJIOKEHHBIX B OIHOM TpyOe, A
TOKOIIPO- | OTKPBITO | JBYX OJ- | Tpex oA- YeTbIpex OJTHOTO OJTHOTO
BOJSIIEH HOXXUJIb- | HOMKMUJIb- OJIHO- IBYX- TpeXx-
KUIIbI, M HBIX HBIX KWIbHBIX | KHJIBHOTO | >KHJIBHOTO

2,5 24 20 19 19 19 16

4 32 28 28 23 25 21

6 39 36 32 30 31 26

10 60 50 47 39 42 38

16 75 60 60 55 60 55

25 105 85 80 7 75 65

35 130 100 95 85 95 75

50 165 140 130 120 125 105

Tabmuna I1-2

JlomycTtrmasi TOKOBasi Harpy3Ka kabesei ¢ alloOMUHUEBBIMU KUJIaMU C PE3UHOBOU U
TOJIUXJIOPBUHUIOBOU U30JISIUEN

CeueHnue TO- Toxk mns kabemei, A
KOMPOBOJISI- | OJJHOKHIIBHBIX TIBYXKUJTHHBIX TPEXIKUITBHBIX
LIEH JKHUIIEI, B BO3IyXe B BO3/IyXe B 3eMJIC B BO3/IyXe B 3eMJIC
MM
2,5 23 21 34 19 29
4 31 29 42 27 38
6 33 38 55 32 46
10 60 55 80 42 70
16 75 70 105 60 90
25 105 90 135 75 115
35 13 105 160 90 140
50 165 135 205 110 175
IIpumeyanus:

1. JomycTtumsble AMTENbHBIE TOKU Il Kabesel, TPOJI0KEHHBIX B KOpoOax U JIOTKax
(myuykaMu), TPUHUMAIOTCS KaK Ui KaOesiel MPOJI0KEHHBIX B BO3yXE.
2. Jlomyctumble JJIUTENbHBIE TOKH ISl IPOBOJOB, PACIOJIOKEHHBIX B KOpOOax M JIOT-
Kax (My4YykKamu), IPUHUMAIOTCS KaK JJi MPOBOJIOB, PACIIONOKEHHBIX B TpyOax.




3. I[OHYCTI/IMBIG JJIUTCIIBHBIC TOKU JJIA IMIPOBOJOB, ITPOJOKCHHLIX B JIOTKAX, IIpHW OJHO-
pﬂI[HOﬁ IMPpOKJIaZlKe (He B Hy‘IKﬂX) IMPUHUMAIOTCA, KaK OJI1 IPOBOAOB, IIPOJIOKCHHBIX

B BO3JIyXE.

4. Tlpu onpeneneHuH KOJUYECTBAa MPOBOAOB, MPOKIAIBIBAEMBIX B OJHOM TpyOe (Wiu
KW MHOTOKUJIBHOTO TPOBOJHHUKA), HYJEBOH pabO4YMil MPOBOIHUK YETHIPEXMPO-
BOJTHOM CHCTEMBI, a TAK)KE 3a3€MJISIOIINE U HYJIEBbIC 3alllUTHBIE TPOBOJIHUKHU B pac-
YETE HE TPUHUMAIOTCSL.

Taomuma [1-3

MuHuMaNnbLHBIC KpaTHOCTH JOIIYCTHUMLIX TOKOBBIX HAI'PY30K HAa MIpOBOJA U KaOeJIH I10 OT-
HOIICHWIO K HOMHMHAJBbHBIM TOKAaM HWJIHW TOKaM Cpa6aTbIBaHI/I$I 3allIUTHBIX allllapaToB

3HayeHue Toka |

KpaTHOCTB AOMYCTUMBIX JJIMTCIIbHBIX TOKOB, K3

3amuTHOrO anmnapa- | Cetu, 11 KOTOPBIX 3alllMTa OT neperpysku obs3arenbHa | Cetw,
Ta [IpoBoaHUKM ¢ pe3uHOBOM WK nonuxjop- | KabGemmc | HeTpe-
BUHUJIOBOW M30JISIIUEN OymakHOH | Oyromue
B3pbiBo- 1 noxapoonac- | HeB3pbIBO- U | M30IA1MEN | 3AIIUTHI
HbI€ IOMELIEHUS, )KUIIbIE, HEIO0XKapo- OT Tepe-
TOPTOBBIE U T.II. OIaCHbIE PO- Ipy3KHu
MeUIeHUS
MIPOMBIIII-
JICHHBIX
HPEAIPUITUI
HomunanbHBIN TOK 1,25 1 0,33
IIJIABKOW BCTaBKH
IIpeIOXpaHUTEIeH
Tok cpabaTeiBaHUS 1,25 1 0,22
AIEKTPOMArHUTHOTO
pacLenuTesIs aBTo-
Mara
HomunanbeHbli TOK 1 1 1
TEIJIOBOTO MJIN
KOMOMHUPOBAHHOIO
pacLenuTesIs aBTo-
Marta 0e3 peryJsiTo-
pa
Tok cpabaTeiBaHUS 1 1 0,66
TEIJIOBOT'O pacLe-
MIUTEJS C PETrysATO-
pom

Tabnura [1-4




CBETWIbHUKY C JJTaMIIaMU HAKAIUBAHUS, PEKOMEHIYEMbIE JIJIsI IPUMEHEHUS B CEIIbCKOM
XO3AUCTBE

Tum cBeTUIILHUKOB

MOIITHOCTB JIAMIIHI,

O6nacTh NIpUMEHEHUS

Br

HCIIO-1x100/123-01Y3 «Actpa-1» no 100 JI71s1 IOMEIeHu ¢ HOp-
HCIIO-1x200/123-07Y3 «Actpa-3» 150...200 MaJIbHBIMU YCIIOBUSIMHU Cpe-
HITIO-18-1x150/H-06-Y4 150 16l (B CYXUX U BIAXHBIX).
HITO-18-2x60/H-08-Y4 2x60 cTereHb 3amuTthl P23, kiu-

MAaTHYECKOE UCIIOJIHEHUE Y3
HCIIO-1x200/153-08Y3 «Actpa-» 10 200 JI1sl IOMEIIEHUN C TSIKEIbI-
[ICX-60M-VY3 60 MU yCIIOBUSMHM Cpefbl (ChI-
[TITP-100VY3, TIIIP-200VY3 100 1 200 PBIX, 0CO00 CHIPHIX, MbLIb-

HBIX )
IIA-100Y3, TIT-200Y3 100 u 200 Creniens 3amuthl [P53, P60
HCITIO-1x200/153-03V3 150-200 B CBIpBIX, NBUIBHBIX U C XHU-
«Actpa-12», «Actpa-32» 100 MHMYECKOU aKTUBHOM Cpelon
HCIIO-1x100/153-02Y3 «Actpa-11» 2x100 B MOMEUIEHUIX
[THII-2x100-Y3
CIIO-200-1-Y1 200 JI1st Hapy»KHOTO OCBEILIEHHUS
HCVY-04-200-001-Y1 200
NCY-01x2000-K63-01-Y1 2000
Tabnuua I1-5
3nauenus ramma pynkuuu I'(x)

X I'(x) X I'(x) X I'(x) X I'(x) X I'(x)
1.00 | 1.0000 | 1.20 [ 09182 | 140 |0.8873 | 1.60 | 0.8935| 1.80 | 0.9374
1.01 109943 | 1.21 | 09156 | 1.41 |0.8868 | 1.61 | 0.8947 | 1.81 | 0.9341
1.02 [ 09888 | 1.22 [09131 | 142 |0.8864 | 1.62 | 0.8959 | 1.82 | 0.9369
1.03 (09836 | 1.23 [09108 | 143 |0.8860 | 1.63 | 0.8972 | 1.83 | 0.9397
1.04 (09784 | 1.14 [ 09085 | 144 |0.8853 | 1.64 | 0.8986 | 1.84 | 0.9426
1.05 (09735 | 1.15 [09064 | 145 |0.8857 | 1.65 | 0.9001 | 1.85 | 0.9456
1.06 | 09687 | 126 |09044 | 146 |0.8856 | 1.66 | 09017 | 1.86 | 0.9487
1.07 109462 | 1.27 |09025 | 147 |0.8856 | 1.67 | 09033 | 1.87 | 0.9518
1.08 |0.9597 | 1.28 |0.9007 | 1.48 | 0.8858 | 1.68 | 0.905 1.88 | 0.9551
1.09 09555 | 1.29 |[0.8990 | 149 |0.8860 | 1.69 | 0.9068 | 1.89 | 0.9584
1.10 | 09514 | 1.30 |0.8975 | 1.50 |0.8862 | 1.70 | 0.9086 | 1.90 | 0.9618
1.11 109474 | 1.31 |[0.8960 | 1.51 |0.8866 | 1.71 | 09106 | 1.91 | 0.9652
1.12 109436 | 1.32 | 0.8946 | 1.52 |0.8870 | 1.72 | 09126 | 1.92 | 0.9688
1.13 109399 | 1.33 [0.8934 | 1.53 |0.8876 | 1.73 |[09147 | 193 | 09724
1.14 109364 | 1.34 |0.8922 | 1.54 |0.8882 | 1.74 | 09168 | 194 | 09761
1.15 109330 | 1.35 [0.8912 | 1.55 |0.8889 | 1.75 |09191 | 1.95 | 0.9799
1.16 09298 | 1.36 |[0.8902 | 1.56 |0.8896 | 1.76 | 09214 | 1.96 | 0.9837
1.17 109267 | 1.37 |0.8893 | 1.57 |0.8905 | 1.77 |0.9238 | 1.97 | 0.9877
1.18 109237 | 1.38 |0.8885 | 1.58 |0.8914 | 1.78 | 0.9262 | 1.98 | 0.9917
1.19 109209 | 1.39 |0.8879 | 1.59 |0.8924 | 1.79 | 0.9288 | 1.99 | 0.9958




[Mpumeuanue. [Ipu x=2I'(2)=1; npu x>2I'(x)=(x-1)['(x-1);
mpu x<I1T'(x)=(x+1)/x.

Tpynoemkocts TO u TP snexrpoasurarenei

Tao0mumna I1-6

Tun Yacrora Bun TpyaoeMkocTh (4ell. -4) MPU MOLIHOCTH 3JIEKTPOIBUra-
AJIEKTPO- | BpalleHusi | paboT Tend, KBT
nBurare- | 00/MHUH o 1,1 o 3 70 5,5 mo 11 | mo 22,5 | mo40
s

C ko- Bce yac- TO 0,3 0,4 0,5 0,6 0,7 0,7

POTKO- TOTBI
3aMKHY-
TBIM pO-

TOPOM

C da3- | Bce yac- TO - 0,5 0,6 0,7 0,8 0,8
HBIM PO- TOTBI

TOPOM

C ko- 750 TP 4,1 4,6 5,1 5,8 6,6 8,1
POTKO- 1000 TP 4,0 4,4 5,0 5,6 6,3 1,7
3aMKHY- 1500 TP 39 4.3 4.8 5,4 6,0 7,4
TBIM PO- 3000 TP 3,7 4,1 4,5 5,1 5,6 7,0

TOPOM

C ¢as- 750 TP - 5,5 6,1 7,1 8,0 10,0
HBIM PO- 1000 TP - 5,2 5,8 6,7 7,6 9.4

TOpPOM 1500 TP - 5,0 5,5 6,4 7,1 8,9

3000 TP - 4,7 5,2 5,9 6,6 8,2
IIpumeyanue. Tpynoemkocts To m TP amexrpoasurareineil, yCTaHOBJIEHHBIX B

TPYAHOJOCTYIHBIX MECTaX, YBEJINUMBATh B 2 pasa.

tabmuna I1-7

Tpynoemxocts TP u To cBeToTEXHUYECKOTO 000PYI0BAHNUSA

HaumenoBanue XapaxkTtep IMOMELIECHU TpynoeMKocTs uell, -4
CBETOTEXHUYECKOTO TO TP
000pyI0BaHMS
CBETHIIBHUKH C Cyxue ¥ BJIaKHbIC 0,10 0,25
JIJaMIamMu CoIpbie, 0c000 ChIpBIC, C XUMUUECKU aKTHB- 0,15 0,40
HOU Cpenoun
CBeTUJIIBHHKHU C Ta- Cyxue ¥ BJIaXHbIC 0,13 0,30
30pa3psAIHBIMU CoIpbie, 0c000 ChIpBIC, C XUMUUECKU aKTHB- 0,20 0,50
JIaMITaMHU HOW Cpenon




Tabmuna I1-8
Tpynoemkoctu Texunueckoro oociyxubanus (TO), Tekyuiero (TP) u kanuransaoro (KP)

PEMOHTA JNEKTPONPOBOJOK B pacuere Ha 1000M NpOTSKEHHOCTH

OnektponpoBoaku |  CedeHue Bun npo- TpynoeMKoCTb, 4eil.-4u
MM° KJIaJK1 TO TP KP
Ka6emn ABPT, 2,5 Ha ckobax 13 195 812
AHPI", ABBI, 6 Ha ckobax 14 210 875
AIIBI u np. 10 Ha cKoOax 14,4 216 900
Kabemu ABPT, 2,5 Ha TpoCy 4,2 66 262
AHPI', ABBI, 6 Ha TpOCy 4,6 69 287
ATIIBI u np. 10 Ha TPOCY 5 75 312
IIpoBoaa Tpoco- 16 Ha TpOCy 4,5 45 187

Beic ABTB, APT

IIpoBona ogHO- 2,5 B CTAJIbHBIX 1,2 18 75
KUJIbHBIE WIH 6 TpyOax 1,4 21 87
MHOTO>KUJIbHBIC B 10...16 1,8 27 112
o011Ie# OIIIeTKE 35 2,6 39 162
ITIpoBosia oHO- 2,5 B CTaJbHBIX 1,7 25,6 106
KUIIbHBIE 6 TpyOax B 2 2 30 125
10...16 JIMHUHT 3,2 48 200
35 3,8 57 237
2,5 B CTaJIbHBIX 2,2 33 137
6 TpyOax B 3 2,6 39 162
10...16 JIMHUHT 3.8 57 237
35 4,8 72 300
IIpoBoaa nis oc- 2,5 OTKpBITAst 4,8 72 300
BETUTEJIBHOW CETH 6 OTKpBITast 5,2 78 325
AIIIIB, AIIB, 2,5 CKpbITas 3,6 54 225
Alln 6 CKpBbITast 4 60 250




Tabnuua I1-9
[lepunonununocts To u TP anekrpooOopyaoBaHus

OnexTpoobopyaoBanue | MecTo pa3MmeleHus Ileproan4yHOCTH B MecsIax
AIEKTPOOOOPYIOBAHHUS TO TP
DnekTpoaBUrarenu ce- | Bo Bcex moMeneHusx, 3 24
puu 4A KpOM€ JIOWJIbHBIX 3a-
JIOB ¥ MOJIOYHBIX OT-
JEJICHUN
JlonbHBIE 347161 U MO- 2 18
JIOYHBIE OT/ACIICHUS
bepm
Ha otkpeiTom BO3nyXe 1,5 24
WJIU TIOJT HABECOM
Ilycko3amurHas anna- | B cyXux U BiaaXHbIX 3 24
paTtypa ITOMEIIEHUSIX
B CBIpBIX U NBIIBHBIX 2 18
ITOMEIIEHUSIX
B 0co0o chIpbIX ¢ XH- 1 12

MHWYECKU aKTUBHOU
Cpenou, Ha OTKPHITOM
BO3/lyX€ WJIM IO/ Ha-

BECOM
CBETUIBHUKHN B cyxux u BiaaxHbIX 6 24
ITOMEIIEHUSIX
B cbipbIx, 0c000 ChI- 3 12

PBIX C XUMUYECKH aK-
TUBHOM CpEeIIOr Mo-

MEUIEHUSX
Cunossie cOOpKH U B cyxux, BIaXHbIX, 3 24
IIUTKA OCBEIICHHUS MBUTBHBIX U CHIPBIX
MTOMEIICHUSIX
B 0co0o chIpbIX ¢ XH- 1,5 12

MHWYECKU aKTUBHOU
Cpellor MOMEIIEHUSIX

IIpumeyanus:

1. Jns snexktpoasuratenei ¢ pasHbIM pOTOPOM MPUBEACHBI NEPUOJIUYHOCTH CIEIYET
YMEHBIIUTH Ha 1/3

2. B rtabnuiue maHbl nepuoAUYHOCTH Tekymux peMoHToB (TP) mpu ucnonb3oBaHuu
anekTpoaBurarenei ot 8 1o 16 4 B cyrku. [Ipu ucnonap30BaHUM 3JIEKTPOABUATATENEH
70 8 4 B CYTKHM NPUBEACHHYIO MEPUOAUYHOCTD IS pa3IMYHBIX BUJIOB 000PY10Ba-
HUS CIIElyeT YMHOXWTh Ha 1,7; a mpu ucnonb3oBaHuu Oosee 16 4 B CyTKHM — Ha
0,75.




[Tepuoanunocts TO, TP u KP snexTponpoBogok

Tabmnura I1-10

XapaKTepuCTUKa Xapakrep NnoMeneHun ITepnoguHOCTB, MECSLIBI
AJIEKTPOIPOBOJIKU TO TP KP
DIIEKTPONPOBOJKA, BBIMOIHEH- | CyXHe U BJIaXHbIC 6 24 180
Hasi kaOenem B TpyOax, kopo- | CpIpble U MBUIbHBIC 6 24 120
0ax, JIOTKax 1o cTeHam, gepMam | Oco0o ChIPbIE M ¢ XUMHYE- 4 18 96
U T.IL. CKU aKTUBHOW Cpeon
DIEKTPONPOBOAKA, BBINONHEH- | CyXue U BIIaKHBIE 4 18 96
Hasi M30JIMPOBAHHBIMU TIPOBO- | CHIpBIE U MBUIHHBIC 4 18 60
namMu B Tpy06ax, Kopobax, J0T- | Oco00 CBIpBIE U C XHMHYE- 3 12 42
Kax 0 CTeHaM, pepMaM U T.II. | CKM aKTMBHOM CpeJIoi
CkpsITast mpoBoAKa ceTu ocBe- | Bece BUabI moMemeHuin 6 24 120
HIEHUS

Tabnua I1-11

Tpyaoemkocts TO u TP U3A, cuiioBbix cOOpPOK U OCBETUTENBHBIX IIUTKOB

DneKTpooOopy0BaHUE TpynoeMKocCTb,
Yyes.-4
1 2 3
CunoBple COOpPKM C BBOJHBIM PYOWJIBHHUKOM M YHUCIOM TO TP
rpynmn 4...8 0,36...0,6 | 5,4...9,0
10 0,70 10,50
12 0,80 12,00
[IUTKK OCBETUTENbHBIE C YUCIIOM TPy
2...10 0,2...0,52 | 3...7,8
12...16 0,6...0,76 | 9...11,4
ABTOMATHUYECKHE BBIKIIOUATENIN TPEXIOJIIOCHBIE C HOMU-
HaJbHBIM TOKOM, A 1o 50 0,25 1,75
100 0,30 2,00
200 0,35 2,50
600 0,35 2,50
KonTakTopsl 0,40 2,50
MarHuTHbIE TyCKaTEIM ¢ HOMUHAIBHBIM TOKOM, A 7o 3 0,21 1,36
1o 10 0,26 1,51
25 0,28 1,58
50 0,30 1,81
100 0,30 2,10
150 1,35 2,10
TennoBsie pene 60e3 MPOBEPKU HACTPOUKU:
OJIHOIIOJTIOCHBIC 0,18 0,50
JIBYXIIOJIFOCHBIE 0,20 0,65




TPEXTIOJIIO CHBIE 0,25 0,85
TermnoBele pesie ¢ MPOBEPKOU HACTPOUKMU:
OJIHOIIOJTIOCHBIC 0,85 1,20
JIBYXIIOJIFOCHBIE 1,10 1,65
TPEXIIOITIOCHBIE 1,40 1,90

IIpuMeuanue. eciii HET CIEUaIbHBIX OTOBOPOK, TO MMPOBEPKA HACTPOUKH TEIJIOBBIX
peine pu To He OCYIECTBIAETCS, @ OCYLIECTBIIIETCS 3Ta CIIEHUAIbHAs OIEPaLUs TOIBKO

pu TP.

Tabmnua [1-12

Pexomennyemas uncieHHocTs TP anekTpoTexHnueckoi (TermI0TeXHUYECKO) CIyKObI

TpynoemMkocTsb NHxeHepHO-TeXHUYEeCKUE pabOTHUKU
o0ciy KUBaHMUsI,
YCI.€J.
Bcero Benymue uH- Nuxenepsl TexHuku
YKEHEPBI
1o 750 1 - - 1
751-1250 1 - 1 -
1251-1750 2 - 1 1
1751-2500 2 1 1 -
2501-3250 3 1 1 1
3251-3500 3 1 2 -
3501-4500 4 1 2 1
4501-5000 4 2 2 -
5001-6000 5 2 2 1

Tabnuua [1-13

Crennanu3upoBaHHbIE CTALIMOHAPHBIE TEXHUYECKUE CPEICTBA JIJIsl OOCTY>KUBAHMS DHEP-
reTHYeCKOro 000pyA0BAHMS B XO3sIIICTBaX

OCHOBHBIE XapaKTEPUCTUKHU IITOPD ITocT anekTpuka
1 2 1 2 3
TunoBoi NpoexT 816-1-19 | 816-1-17
816-1-20 | 816-1-18
['onoBast TpyA0EMKOCTh BBITIOJHEH- 20,2 10,1 1o 2 no 4 1o 6
HBIX paboT, THIC. YeJl.-4
OO0beM BBINONHIEMBIX PabOT B ycC- 4200 2100
JIOBHBIX PEMOHTAX 3a T'OJ]
Pa3smepsl 3nanus, M 12x24 12x18 - - 4,4x6
[Tnomane HOMemgHHﬁ (yuacTkoB),
M
oOuras 317 237 15 18,5 26,5
OKPAaCKH, MPOMUTKHU U CYIIKH




000opyIoBaHus; 29 26,5
PEMOHTHO-MOHTAaKHOT0; 67,5 53,5
O0Kca JIJIsl CTOSIHKY CIEeL[aBToO-

MOOMIIS; 54 49,5
IPOBEPKH MPUOOPOB U CPEJCTB

aBTOMAaTHU3aINH; 35,5 17,5
cKJanaa; 35 16,5
OBITOBBIX ITOMEIICHUI 52,5 46,5

UucneHHOCTh paboTaroIKX, Yeil. B 14 7
TOM 4HcIe pabounx 12 5
IIpumensieTcs B xo3diicTBe ¢ napkoM | ot 1500 ot 800 10 200 | mo 400 | mo 600
AJIEKTPOOOOPYIOBAHUS, YCII. €. 10 3000 | mo 1500

Tabmnura [1-14

Texnuueckue nanneie konaeHcaropos KM, KC,KCO

Tun koHIeHcaTopa Upon,KB | Quon, KBap | Cyoyn, MKD Liow, A
KM1-0,22-4,5-3Y¥3(1VY3) 0,22 4.5 296 20,5
KM2-0,22-9-3VY3(1V3) 0,22 9 592 40,4
KC2-0,22-12-3Y3(1V3) 0,22 12 790 54,6
KC1-0,22-16-3Y3(1V3) 0,22 16 1052 72,7
KCO0-0,38-12,5-3Y¥3(1VY3) 0,38 12,5 276 32,9
KM1-0,38-13-3V3(1VY3) 0,38 13 286 34,1
KC1-0,38-14-3VY3(1V3) 0,38 14 309 36,9
KC1-0,38-16-3VY3(1V3) 0,38 16 353 42,1
KC1-0,38-20-3VY3(1V3) 0,38 20 441 52,6
KC2-0,38-28-3VY3(1V3) 0,38 28 618 73,7
K(C2-0,38-40-3Y3(1V3) 0,38 40 882 105,7

Ta6muna I1-15
Texuuueckue nanubie konaeHcatopos MbI'O, MBI, MBI'TI

Tun KoHAeHcaTopa Usom, B Cion, MKD
400 1;2;4;10;20
MBI'O 500 0,5;1;2;4;10; 20
630 0,25;0,5;1; 2; 4;10; 20
500 0,25;0,5;1;2;4;10
MBI'Y 750 0,25;0,5;1;2; 4
200 0,5;1;2;4;10; 20
MBI'TI 400 0,25;0,5;1;2;4;10
630 0,1;0,25;0,5; 1; 2; 4;10

[Ipumeuanue. Pabouee HamnpsikeHue sl KOHASHCATOPOB yKa3aHO JJIsl TIOCTOSIHHOTO

TOKa.




Tabmnura [1-16

[lepeyens 060pyaOBaHUs, IPUOOPOB U HHCTPYMEHTA MOCTA DJICKTPUKA

KonunuectBo
O6opynoBaHue U MPUOOPHI Tun, mapka BapuaHThl
1 2 3

O6opynoBaHue
HacTonbHO-CBEPIMIBHBIN CTAHOK HC-12A 1 1 1
TounnpHO—TITH(OBATHLHBIN 3b631A 1 1 1
Bepcrak cnecapHbIll METaUIMYECKUN
[Mxad nas mpubOpPOB, MHCTPYMEHTA OPT'-1468 1 1 2
U JJOKYMEHTalluu
[xad nms XxpaHeHUs MaTepUaJIOB 1 1 2
BanHOuYKa 111 IPOMBIBKY JeTanen 1 1 1
Kommnpeccop nuadparmennsii (niau 400x300x200 1 1 1
TIBLIECOC)
Cremnax CO-45A 1 1 5
Crenpg 13YH-1 1 2 2

- - 1
[Tpubopsi

[Tpnbop KOMOMHUPOBAHHBII 1 2 3
MerommeTtp 1 1 1
TaxomeTtp 1 1 2
JIrokcmerp 1 1 1
N3meputens CONPOTUBIICHUS 3a3EM- - - 1
JeHUs
dazoykazareib 1 2 3
Nunukarop HanpsiKeHUs 1 2 3
Knemnwm snexkrponsMepuTenbHbie 1 1 2

NuctpymeHTsI
Kommiiekt monTepckoro nucrpymeHn- | [IMM-4905 nnu 1 2 3
Ta [MNM-1424
DIIeKTpUYecKas JIpeib N3-1013 1 1 1
DIIEKTPONasIIbHUK ITICH-65 1 1 2
TuCKM TOBOPOTHBIE 1 1 2
HanunbHuK (KOMIIEKT) 1 1 2
HaGop nHcTpyMeHTa J1si Hape3aHust
METPUYECKON pe3bObl (KOMIUIEKT) 2
[IleTka MeTamInyecKas 03.3,3.5,4.2, 2
Kpackopacnbeuinrens 5,5.6,7.8,8.5 - - 1
HaGop cBepis (KOMIUIEKT) 9,10

I-1-125-0,1 1 1 2
IIITaHr€eHIUPKYIIb 1 1 2




MomnTepckue Kortu (map)
IIpenoxpaHuTeNbHBIN NOSIC
[lepuaTku pe3MHOBBIE JUAIIEKTPUYE-
ckue (1map)

KoBpuku pe3nHoBbI€ (IITYK)
KoMIiekT 3aiuTHbIX CPEACTB U Ha-
6op makaroB no Th

N —
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