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OBWAA HACTb

KypcoBasi paboTa SIBASETCH OAHUM U3 BaXKHbIX 3TaroB U3Y4YeHNs CTyAeHTaMu Kypca
«QKcnnyaTaums 3n1eKTpoo6opyaoBaHms». Llenbto 3Tol paboTbl ABASETCS 3aKpenieHne u
yrnybneHvue 3HaHWn B 06/1aCTU 3KCMnyaTaumn 31eKTPo060opya0BaHNA CeIbCKOXO03ANCT-
BEHHbIX NPeAnpPUATLIA.

KypcoBast paboTa BbINO/HAETCA B TeUYEHME CEMeCTpa M A0/HKHa COCTOATb U3 pac-
YETHO-MOSICHUTENbHOM 3aMUCKM C MPUIOXKEHNEM HEOOXOAMMbIX TabnuL, PUCYHKOB, CXEM
N rpaduyeckoro marepuana.

KypcoBasi paboTa BbINOMHSAETCA B COOTBETCTBUM C 3afaHNEM, B 06bEME M MO Bapu-
aHTam, yKasaHHbIM B Tabn. 1-3. Homep BapuaHTa W 3afaHue ANS BbINOHEHUS MYyHKTa 6
BblAaeTcs Ha Kadegpe. Monyums HOMep BapuaHTa, Hanpumep 1 «a», CTYAeHT OO/MXKEH B
MUCbMEHHOIN hopMe 0TBETUTbL Ha 10 BOMpPOCOB, CHOPMYNMPOBaHHbIX B Tabn. 1 (KOHKpeT-
Hble AaHHble 6paTb BapuaHTy 1, a NOTPebUTENN NPUHATL N0 Tabn.3 BapMaHTa «a»).

[Mpn BbINOMHEHUN KYPCOBOW Pab0Tbl, KPOME HACTOSILLMX PEKOMEHAAUWA, HEeO6Xo-
VMO M0/b30BaThCA PEKOMEHA0BAHHO NMTEPaTYPONA.

l. SAJAHUA N NCXOAHBIE JAHHbBIE

1 Ana 3afaHHbIX 3/1eKTponoTpebuTenein (punc.1l) onpesenntb: 3MeKTPUYECKNe napameTpbl,
MCNONHEHME MO YCNOBMSAM OKpYXKatoLlel cpefpl, CTeneHb 3aliMTbl B COOTBETCTBMM C Xa-
pakTepom (MHAEKCOM) MOMELLEHNS, YKa3aHHOro. Bblbpath annapatypy 3awuTbl U ynpas-
NeHWs, TUN CBETUNbHUKOB, MapKM 1 CeYeHMst NPoBOAOB (Kabenei) npu 3agaHHOM KO3(-
(uumeHTe 3arpysku K3

Puc.1. Cxema BK/OYEHMS 3NEKTPONPUEMHIIKA
2.3anoNHNTb XKypHas yueTa 3N1eKTPoo6opya0BaHMs, YCTaHOBNEHHOIO B NMOMELLEHNN, Xa-
paKTep KOTOPOro yKasaH.

3.0nucatb TUMOBbIE OnepaLmn (TUMOBOM 06LEM PabOT) NMPU BbIMNOHEHUN TEKYLLErO pe-
MOHTa [/151 YKa3aHHOro annapara (Tabn. 2), NpMMeHsieMble NPUoopbI, UCNbITaTeNbHbIE YC-
TaHOBKM W NPUCNOCOBEHNS.

4.0npefenntb oNTUMa/IbHYH NEPUOAMYHOCTL rjom, BbIMOHEHNS TEKYLLLEro PeMOHTa 3/1eK-
Tpoasuratena Ne 1 npu ero akcnnyartaumm no cucreme MNrP3cx ona 3akoHa pacnpegene-



HUg HapaboTku A0 oTka3a BeiiOymna-I HemeHKko ¢ mapamMeTpamMu d ¥ b, 1 COOTHOIICHUH 3a-
TpaT Ha YCTPaHEHHWE OTKa3a AJICKTPOJABHUraTeis (C YU4ETOM TEXHOJIOTHUECKOTO yiepoa) u
Ha BBIMOJHEHUE [UTAHOBO-MPELYIPEAUTEIBHOIO TEKYILEro peMOHTa Cyp / Cop.

5.0npeaenuth HEOOXOIUMOE YUCIIO PE3CPBHBIX 3JICKTPOABUTATENICH M TPH YKCIIE OJHO-
TUTTHBIX (B3aMMO3aMEHSAEMBIX) JIEKTPOABUTATEICH /1, CPEAHEM CPOKE CITyKOBI JIEKTPO-
ABHraTed A0 oTKasza [.,, CPEHEM BPEMEHU HAXOXKICHUA ABUTATENA B PEMOHTE [y, AO-
IIyCTUMOM BPEMEHHU NPOCTOA TEXHOJOTHUYECKOTO MPOLECCA Iy o0n, U KOI(DDULIIEHTE BpE-
MEHHOTO MCIIOJIb30BAHMS ABUTATENA B TeUueHHE rofa K.,

6.1TpoBepuTh TUNIOTE3Y O MPHUHAMICKHOCTH TMOJYUYECHHONH B PE3yJIbTAaTE€ MCIBITAHUM JaMII
HaKaJMBaHUS BBIOOPKH SKCIOHEHIMAJIbHOMY 3aKoHYy. Ompenenuth BpeMs 3aMEHBI JIaMII
MPH YCJIOBHM, KOT/1a OCTAHETCS 3aJaHHOE KOJIMYECTBO UCIPABHBIX JIaMII, YKA3aHHOE.

7.0npenenuTh rOAOBBIE TPYA03aTPaThl 1,9 B UEJIOBEKOYACAX HA MPOBEACHUE TEXHUUECKO-
ro oOCIy>KMBaHUS M PEMOHTA 3JEKTPOOOOPYAOBAHUS, YKA3aHHOTO, MPH HCIOJIb30BAHUHT
ANEKTPOJBUraTeeH B TEUEHUE CYTOK Tp,s U UHUCIE LIUTOB 1, IlocTtpouts rpaduk
[IITPOcx. Onpeaenuts TpeOyeMoOe YMCIO JICKTPOMOHTEPOB B XO3SHCTBE C YUE€TOM J0-
MOJTHATEIIFHOMW TO0BOH TPYJA0SMKOCTH 1., (U€N.-1), yKa3aHHOM.

8.CocTaBHTh cXeMy ITyCcKa IIEpPBOr0 JBHTATeNsd B OAHO(A3HOM PEKHME, BHIOpATh mapa-
METPBI CXEeMbI BKIIFOUSHHUS TIPH 33aHHOM HAMPSKEHUH B CETH U YPOBHE HArpy3KH.

9.0HpeI[eJ'II/ITI> BCIIMYHNHY TOKOOFpaHI/ILII/IBaIOH_Ieﬁ CMKOCTH AJIA IPCAOXPAHUTC/IBHOI'O I10-
A0rpcBa BTOPOro ABUIrarciisi H COCTABUTH JJICKTPHYCCKYIO CXCMY.

10.Bribpars opmy oOciykuBaHUS, CTPYKTYPY YNPABJICHUS, PYKOBOIUTENS JIEKTPOTEX-
HUYECKOH CITy)00#, pazpaboTaTh 6a3y (MMYHKT) TEXHUYECKOTO OOCTYKABAHUS XO3SIMCTBA
npu o0seme pador O (YED), ykazaHHOM B 3a1aHUH.



HCXOI[HI)IG JAHHBIC 110 BAPDHUAHTAM

Tabnuua 1

Ne | 3anannsiii Bapuantsl
AL | TapaMetp 2 3 4 5 6 7 8 o [ 1o [ 1t [ 1213 ] 14]15]16
a_
HUS
1 K, 0,65 0,7 1075 08 |0,62]085 | 09 |0,72]0,95 | 0,68 | 0,98 1 0,92 | 0,68 | 0,78 | 0,88
2 | Xapaktep [TpuHMMaeTCa B COOTBETCTBUU € Ta0. 2
MoMelLe-
HUS
3 DJIEKTPO- [TpuHMMaeTCa B COOTBETCTBUU € Ta0.2
puOOpbI
4 | aner(rom) | 5,5 | 5,25 5 4,75 | 4,5 | 4,25 4 375 | 3,5 | 3,25 575 | 4.8 38 | 48 | 435
b 125 1,5 | 1,75 2 2251225 25 | 25 | 2,75 |25 3 325 | 325 | 3.5 3,5
Cap/ Crp 10 9,5 9 875 | 8,5 | 8,25 8 7,751 7,5 7 6,5 6 5,5 5 4,5 4
5 n, T 4 4 4 5 5 5 6 6 6 7 7 7 8 8 8 9
1.,, ner 6,2 6 6,1 | 575 55 [ 525 50 | 47 | 43 | 45 | 40 | 3,775 | 3,5 | 325 | 3.0 3.8
Lperis CYT 45 45 40 40 35 35 30 30 25 20 15 15 12 12 10 10
Lup.oon, 9 3 3 3 3 5 5 5 5 5 4 4 4 4,5 45 | 4,5 4,5
Kuen. 0,1 0,1 0,1 0,1 0,1 | 0,11 | 0,11 | 0,1 0,1 0,1 (0,120,012 | 0,13 | 0,13 | 0,13 | 0,13
6 Bribopka 3ajaeTcs mpenoaaBaTeaeM JOMOJTHUTEIbHO
Pyen, 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
Ay 3 4 2 5 4 3 4 5 6 3 2 3 4 5 3 4
1" p9aen.-a | 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




Harpy3ka | xx | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM | XX | HOM
9 [TpuHMMaeTCa B COOTBETCTBUU C 3aJaHUEM
10 O,YEO 1200 1400 1600 1800 2000 2200 2400 2500




Tabnura 2

BapuanTsl 3a1aHus 1o XapakTepy MOMEICHUN
U TUTY 3JeKTpooOopynoBanu (k mi.2 u 3 3a1aHus)

No BapuaH- [Tomemenne Annapar
Ta
1 Fapax ACHUHXPOHHBIH AJIEKTPOABUTATENb
2 Macrepckue JIBAraresib ¢ KOHTAaKTHBIMU KOJIBLIAMHA
3 Korenpubie ABTOMATUYECKHI BBIKITIOUATEIb
4 OBolexXpaHWINIIEe CUHXpOHHBIN TeHEpaTOp
5 MenbHuLBI [TorpyxHO¥ 31€KTPOABUTATEID
6 3epHOCKIIan MarHuTHbIN MyCKaTeNb
7 Capait Tennosoe pene
8 HeoTtannuBaemslil ckia Konraktop
9 JlonbHBIN 3aI1 ACHHXPOHHBIN 3JIEKTPOABUTATEIH
10 MosnouHoe OTAC/ICHHE JIBUTraTenbh C KOHTAKTHBIMU KOJIbLIAMH
11 [TapHuk ABTOMATUYECKHUI BBIKITIOUATEIb
12 Temmna CUHXPOHHBIN Te€HEPATOP
13 KoposHuk [TorpyxHO¥ 37€KTPOABUTATEID
14 [TTnuHmK MarsuTHBbIN ITyCKaTeb
15 CBuHapHUK JIBUraTenb ¢ KOHTAKTHBIMU KOJIbLIAMH
16 Cxknan ynoopenuit ITorpyxHo# 37€KTPOABUTATEI
Tabnuia 3
BapuanTsl 3a1aHus 0o NOTPEOUTENIM
Neo Bapuanrta | No motpe- [Torpebutens | Kon-so motpe- | muua | Cnoco0 npo-
outens ourenei KJIQJIKU
1 2 3 4 5 6
«an 1 5A80B4 1 35 Ha ckobax
2 5A112M4 1 45 B TpyOe
3 4AK160M4 1 35 B TpyOe
4 HB-220-240-100 5 40 Ha TPOCY
«o» 1 4A100S4 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 ckobax
4 HB-220-240-200 3 20 Ha TPOCY
«r» 1 5A10054 1 45 B TpyOe
2 5A112M2 1 35 B JIOTKE
3 4AK16054 1 25 B JIOTKE




4 HB-220-240-100 5 30 Ha TpOCy
«JI 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 TpOCy
«e» 1 4A80B6 1 40 B JIOTKE
2 5A10082 1 40 B TpyOe
3 4AK200M4 1 35 B TpyOe
4 HB-220-240-60 6 30 Ha TPOCy
K 1 5A90L4 1 35 Ha ckoOax
2 S5A112M2 1 40 B TpyOe
3 4AK160 1 50 B TpyOe
4 HB-220-240-150 5 40 Ha Tpocy
«3» 1 S5A71B4 1 30 B JIOTKE
2 S5A112M4 1 35 B TpyOe
3 4AK200M4 1 50 B TpyOe
4 HB-220-240-100 6 40 Ha TpOCy
«m» 1 5A71B4 1 30 Ha ckoOax
2 SA112M4 1 25 B TpyOe
3 4AK160S6 1 40 B TpyOe
4 HB-220-240-200 4 60 Ha TpOCy
«K» 1 5A71B4 1 40 B JIOTKE
2 5A10084 1 30 B TpyOe
3 4AK180M6 1 45 B TpyOe
4 HB-220-240-60 4 45 Ha TpOCy
«m» 1 5A90L6 1 40 B TpyOe
2 5A112MA6 1 50 B JIOTKE
3 4AK200M4 1 40 B TpyOe
4 HB-220-240-100 6 30 Ha TpOCy
«MD» 1 5A90L6 1 35 B TpyOe
2 5A132M6 1 45 B KOpoOe
3 4AK200M6 1 45 B KOpoOe
4 HB-220-240-150 4 40 Ha Tpocy
«H» 1 5A80A2 1 50 B KOpoOe
2 SA100L4 1 35 B TpyOe
3 4AK160S4 1 50 B TpyOe
4 HB-220-240-200 5 40 CKPBITO
«o» 1 5A90L2 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 5A80B2 1 40 B JIOTKE
2 SA160M6 1 35 B TpyOe
3 4AK160S6 1 25 B TpyOe
4 HB-220-240-150 4 35 CKPBITO
«p» 1 5A90L6 1 45 B KOpoOe




W

5A132M4
4AK180M6
HbB-220-240-60

=

40
35
35

B TpyOe
B TpyOe
Ha TPOCY

IL.

MeTtoauyeckuie yKa3aHusi U NOPsiA0K BbINOJHEHHS padoThl

BrinosmHeHne KypcoBoit pabOThl HAYMHAETCS C MOJPOOHOTO M3YUEHHUS 3aJaHUS U

COCTaBJICHHSI PACUETHOM cxeMbl (puc.l) MPUMEHUTENHHO K BapUAHTY 33/IaHUAA. 3aTEM CO-
CTaBJIACTCS PACUETHO-NIOACHUTENBHAA 3alUCKa, B KOTOPOW NOCIIENOBATENBHO MAKOTCA
MACBMEHHBIE OTBETHI HA BCE MOCTABJIEHHBIE BOMPOCHI.

1. ITo karanoxHeiM naHHBIM (4,5,6 U 1p.) HEOOXOIUMO OMPEAETUTh HIEKTPUUECKHE

MapaMeTphl AIEKTPOMOTPEOUTENCH: HOMUHAJIbHBIE AaHHBIE, paboune (¢ yuérom ko3¢ ¢hu-

mueHTa 3arpy3ku K;) u myckoBsie (€ y4éTOM KPaTHOCTH ITyCKOBOTO Toka K;) Tokw.
DNEKTPUYECKUE armapaThl I YIIPABJICHHUS M 3alUTHl BCEX TOKOMPUEMHHUKOB BbI-

OMparoTCs B COOTBETCTBUHU CO CXeMOM puc.2 n «MeToanukoi BeIOOpa AIEMEHTOB MyCKOp €-
TYJAPYIOIIEH W 3aIIATHOW anmaparypbl SJICKTPONPUBOJIOB CEJIbCKOXO3SIMCTBECHHBIX Ma-
mma» (PTM 105/23/46/70/16-0-164-81). CoctaBnsieTcs pacueTHO-MOHTaXXHast TaOJIHIIA 0
cnemyomei popme.

Pacuetno-monTaxuas radbinuua

[lIxad ynpasnenns PacnpenenurenbHas | DIeKTPOnoTPeOUTE
CETh
Tun [lycko3ammTHas anmnaparypa Mapka, | nuna, | Tun | Xapakrepuct
mKa- | Apromarudeckuii | MarautHelil | TemioBoe | CEUEHHE, M
ba, BBIKJTIOUATETh My CKaTeNh perne croco0
BBO/I- MPOKJIAJKH
HOWU
anma
pa-

TyPbI




Puc.1. Cxema BK/HOUYEHUS 3M1EKTPONPUEMHNKA

Puc.2. 3]'IeKTpI/I‘—IeCKaFI CXeMa BKNHYEHNA aCMHXPOHHOI O ABUTaTeNA

Ha puc.2 nokasaHOo MCnosib3oBaHWe 2-MOMCHbIX TenoBbiX pene. OgHaKO MoryT
CMO/b30BaThCs 3-MO/IOCHbIE U OAHOMOMIOCHBIE (ABa UMK TPU) pere.
B 06LLemM BUae YC0BUS BbIGOPa 3MEKTPUUECKMX annapaToB CleayHoLLme:

UH>Up (1) 1Ha-HEGMaC 5(2)
| Hpea et vex (3) hopmp—deoves  (4)
lycr.av—1%5 Inyk (5) mK=uyp,  (6)

roe UKy UK- HOMWHanbHOE HanpskeHWe annaparta (aBTOMaTMYecKoro BblK/oyarte-
ns, Tennosoro pene - (1), (2), (3), (4); marHuTHOro nyckarens - (1), (2),
MakcumasibHbIA paboymnini TOK, UCMNoMb3yeMbld B YCNoBuAX Bblbopa (2), (3) u (4),
0191 OAVUHOYHbIX 3/1EKTPOABUraTenen:
Jeovac 1,1K3Hnpu K3<0,7 n (7
JeonvarG—3H Mpn K30,7 8)



I[J'If[ Y4aCTKOB ICIH CCTH ¢ HCCKOJIBKHMU JJICKTPOABHUIATCIIAMHU WM APYTHUMH 3JICK-
TPOIIPHUCMHHUKAMHA

n
Ipa6.MaKcZ:K0/:[ Z I pabomaxci (9)
i=1

n—1

IHyCK.MaKcZ:Koz[ Z I + IHyCK.MaKC (1 O)
i=1

rae Ko; - koapdunmenr oqHOBpEMEHHOCTH PabOThHI AJIEKTPOTPUEMHHUKOB, N — YH C-
JIO IPUCOETUHEHHBIX K JIMHUU 3JICKTPOTNPUEMHHUKOB.

Ceuenue MpPoOBOJOB M KaOesiel Uil CUJIOBBIX M OCBETUTENIBHBIX SJICKTPONPUEMHU-
KOB IIPH MX 3aIUTE KaK OT KOPOTKUX 3aMbIKaHWM, TaK U OT MEPErpy30K, ONPEEAETCS 1O
Ta0aUIAM JIOMYCTUMBIX TOKOBBIX JUIMTEIBHBIX MEPErPYy30K Iy ;i MPUBEACHHBIX B [3,9] n
yactnuHo B Tabmumax I1-1, T1-2. mpu 3ToM pacueTHOE 3HAUCHHUE JIOMYCTUMOMN HAarpy3KH Ha
MPOBOJA WJIM Kalesib NMPU HOPMAJIbHBIX YCJIOBHSX MPOKIIAJKK BbIOMpPAETCA Kak OoJibllias
BEJIMYMHA U3 COOTHOLLIEHUMN:

pab.maxemi

IH.Z[JH/ITZKSIS (12)

rae Ly — JIATETbHBI MAKCUMAJIbHBIN TOK, TPOTEKAKOIINWN 1O JUHUM: [, - HOM u-
HaJIbHBIA TOK WJIM TOK cpalaThiBaHMS 3allIMTHOro ammnapara, K; — KpaTHOCTh JIJTUTEIBLHO
JOMYCTUMOTrO TOKa JJIA MPOBOJAA WX Kadess MO OTHOUIEHUIO K HOMUHAJIBHOMY TOKY WU
TOKY cpabaThiBaHUs (TOKHM YCTAaBKH) 3alTUTHOTO armiapara.

3nauenne kodpdumenta K, B 3aBUCUMOCTH OT YCIIOBHIA MPOKJIAJKA W THTIA 3aIUT-
HOT'0 anrmapara npuseacHo B Taduiie [1-3.

Kpome Bb1OOpa 351eKTPOOOOPYIOBAHUS MO 3JICKTPUUECKAM MapaMeTpaM, OHO JOJIK-
HO BBIOMPATHCSA MO YCJIOBHUAM OKpYKarole cpeapl. J[as 3Toro HeoOXoauMo 3HaATh KJiac-
cu(pUKAIMIO TIPOW3BOICTBCHHBIX TMOMEIICHUH 10 YCIOBHAM OKPYKAIOMIEH CPeJIbl, KITMMa-
TAYECKOE HCMOJHEHUE 3JIEKTPOOOOPYAOBAHUSA, KATETOPUM PA3MEIICHUS M CTENEHU €ro
3allUThl. DTU BOMPOCHI U310KeHbI Hanpumep B [1,3,6,8,11,13]. Tam xe naroTcs peKoMeH-
JAlUU 1O BbIOOPY SJIEKTPOJIBUrATENIeH C YUETOM YCIOBUM OKPYIKAKOMIEH Cpe/ibl, XapaKTe-
PUCTHUKA TTPOBOAOB M Kalesel, MPUMEHSIEMbIX B CEJIbCKOM XO35HCTBE, PEKOMEHIALUU 110
MPUMEHEHUIO MApPOK MPOBOJOB U Kadeell B CEMbCKOXO3SMCTBEHHBIX TOMEIIEHUAX C pa3-
JIMYHBIMH CTIOCO0AMU TTPOKITAIKH.

Tumel 1 006/acTH MPUMEHEHUS CBETHJIPHHUKOB C JIAMIIAMH HAaKaJMBAHMS IPHUBEIACHBI
BI1-4.

2. 3anojiHeHHE XypHaJ yueTa 3JeKTPOooOOPYA0BAHUSA OCYIIECTBIISIETCA TMOCE BbI-
noHeHU 11. 1 3amanusa. dopma KypHalla ¥ PEKOMEH/IAIMH 110 €€ 3aII0JTHCHUIO TPHBEACHBI
HIDKE.

UnB. | O6bekr | Xapak | Equan | Kon- | lata | Cpega B | Uucno | Yueno | YaaneHHOCTH

Ne A JJIEK- | TepU- | LA BO yCTa | KOTOPOM | 4acoB MeCsi- | IeKTPooso-
TpO- CTHKA | U3Me HOB- | pabotaer | pabGotbr | UCB pyAOBaHUS OT
obopy- | omek- | peHus ku | onextpo- | B cyTku | PA0O- | LEHTpambHO-

ThI T HKT:
JOBa- TpooO obopy- 0 myHkma

37CKTP | TEXOOCTYKH-
HIHE opyzo TIOBaHHE

0000- | BaHMA, KM




pyzo- pyao-

BaHUs BaHUs
B rogy
1 2 3 4 5 6 7 8 9 10

[Tpu 3amonHeHWH XypHaja WHBEHTAPHBIE HOMEpPA NMPHUHUMAIOTCA CaMOCTOATEIHHO
(rp.1). O6BekT U neKTpoOdOpYAOBaHKE (TP.2) MPUHUMAIOTCS U3 3aJaHUS U TI0 PE3yJIbTa-
TaMm pacdera 1o 1.1 3amanms. B xapakTepucTHKy 37€KTPOo00OpYA0BaHUAS BKIIOUAIOTCS T
TEMIIEPaTypPhl, KOTOPHIE BIUAIOT HAa TOJAOBBIC 3aTPaThl TPyAa HA SKCIUTyaTaIldI0 COOTBET-
CTBYIOITIETO BHAA 3JICKTPOOOOPYIOBAHUS: IS AJICKTPOJABHTATENEH ykaspiBaeTcst THIM,0
MOTIIHOCTh, YaCTOTA BPAIICHUS; /TSl MyCKO3AIMTHON armapaTypsl — THI, TOK, IS dJICK-
TPOTPOBOJIOK — THI, CEUCHHE, CIIOCO0 MPOoKIaaAku 1 T.1. JlaTta yctanosku (rp.6) yka3siBa-
€TCS Ha MOMEHT BBHITIOJIHEHUA TEXHUYECKOTO OOCITYXMBAHUS MPUHUMASTCA CaMOCTOS-
TEJIbHO B TIpeaeaax A0 15 k.

3. Tekymuii peMOHT AJIEKTPOOOOPYIOBAHUS SBJISIETCS OCHOBHBIM TpoduiiakTHue-
CKHM MEpOMPUATHEM, MPEeAyCMOTPEHHbIM cucTemoit [TTIPOcx, BEIMONIHEHNE KOTOPOTO Ha-
MPaBJIEHO Ha MOJACPKAHWUE WM BOCCTAHOBIIEHHS PabOTOCMOCOOHOCTH M3JENHS IyTEM
3aMEHBI M (MJTH) BOCCTAHOBJICHUS OTACIBHBIX YacTel, kpome 0a30BbIX. [Ipu BRIMOTHEHNH
JAHHOTO pasjesia HeoOXOAUMO ONMHUCaTh BCE OCHOBHBIE ONEPALlMM TEKYLIErO0 PEMOHTA C
MEPECUNCIICHUEM KOHTPOJIMPYEMBIX TApaMETPOB, HMX HOMHHAJIBHBIX W TPEICIbHO-
JOMYCTUMbIX 3HAUEHUH, MPUBECTU CXEMbI, MPUOOPHl U MPUCHOCOOIEHUS, TPUMECHIEMbIC
MPU BBIMIOJIHEHUU TEKYILEro peMoHTa. [lepeunciienHbiii 00beM padOT BHIMIOJIHUTH B BUC
TaONHIBl Ha MAUTAMETPOBOI Oymare 12 dopmara. [Ipu BeIMONHEHNHA STOTO pa3jeia He-
00XOAMMO O3HAKOMHUTHCSI C TEXHMUUECKON NOKYMEHTAIMEH HAa TEKYIIUHA PEMOHT, HaAMpu-
mep. [13]. [y1s noBbIlIEHUsS] KA4eCcTBA TEKYILETO PEMOHTA W Ham0oJiee MOJHOrO BOCCTa-
HOBJIEHHUS €0 Pecypca OH OCYILECTBIIAECTCA HA LIEHTPAIBHOM MYHKTE TEXHUYECKOTO 00-
CIIy>KUBAHUA U PEMOHTA XO341CTBA WU B CIEHHAIIM3UPOBAHHON MaCTEPCKOM.

4. Tlpu skcrutyatanuu sekrpoasuratens nmo cxeme [IIIPOcx ocHOBHBIM mapamer-
POM, BJUAIOIIMM HA €r0 HAJCKHOCTh M SKCIUTyaTallMOHHBIE 3aTpPaTthl, ABJISIETCSA MEPUO-
JUYHOCTH TIPOBENICHUS TEKYIIETO PEMOHTA (MHTEPBA BPEMEHH WM HA000POT MEXKIY Te-
KyIITUMHU PEMOHTaMH). B HacTosIee BpemMs MepruoInIHOCTh MPOBEICHUS TEKYIITUX PEMOH-
TOB perjameHtTrpoBana cuctemoi [TTIIPOcx. OnHako periaMeHTUPOBAHHBIE MEPUOIUIHO-
CTH HOCAT YCPETHEHHBIH XapaKTep W HE YUUTHIBAIOT MHOTHUX KOHKPETHBIX (PaKTOPOB TIPH
SKCIUTyaTalMK 3JEKTpPoABUTraresie. [10CKoIbKy N3MEHEHUE MEPUOANYHOCTH MPOBEACHUS
TEKYIIMX PEMOHTOB BJIMAET HA SKCIUTYaTALMOHHYI) HAJICKHOCTH AJIEKTPOJBUTATEIICH U
3aTparhl HA UX TPOBEACHUE, MPUUYEM 3TO BIUSIHUE ABJISETCA B3AUMHO MTPOTUBOMOJIOKHBIM,
MOYHO CTaBUTh BOMPOC 00 OMPEICEHUH ONTUMAIbHON NEPUOANUYHOCTH MPOBEACHUSA 3TO-
r0 MPOQPHIIAKTHUECKOTO MEPOTIPHSITHS.

OnpeneneHue ONTUMAIbHON MEPUOANUYHOCTH MPOBEJCHUS TEKYILETO PEMOHTA MNomr
OCYILIECTBIISIETCS U3 YCIOBUSI MUHUMU3AIMN CPEIHUX YJCIbHBIX SKCIUTyaTallMOHHBIX 3a-
Tpat 3(1)) Ha NUKJIC pereHepanuy (BOCCTAHOBIICHUS) U BhIpaXkaeTcs (hOpMYJIOH:



C, 0Om)-C,-Pm)
Tp(z )dt

rae Cyp ¥ Cpp — 3aTpartsl, CBA3aHHBIE ¢ YKA3aHUEM OTKa3a JIEKTPOABUIATENA HA TEX-
HOJIOTUYECKOM TPOIIECCE U C MPOBEACHUEM TJIAHOBOTO TEKYIIIETO PEMOHTA COOTBETCTBE H-
HO; P(t) — dyHKIMs HaACKHOCTH AeKTpoaABHTATENS (DYHKIHUS pacTpeeieHUs BPEMEHN
0e30TKa3HOH pabOThl SIEKTPOABUTATENS ).

ITpu 3akone HanexxHocTu Beitbyna-I HeneHnko

P(t) = ¢’
rjIe a — mapaMeTp Macmrada (MMeeT pa3MepHOCTh BpeMeHH ), b — mapameTtp Gpopmb

KpuBOH (O6e3pa3MepHas BEIMUHHA).
JIpyruMu BaXKHBIMH XapaKTEPUCTHKAMK HAJICKHOCTH AJICKTPOJBUTATEIICH SBJISIOT-

3(m)=

>

cs
(dbyHKIIMA pacnipeneicHrsl BpeMeHA padOThl JIEKTPOABUTATENCH 10 oTKaza (hyHK-
U HAJIC)KHOCTH )

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

HMHTCHCHUBHOCTL OTKa3a J3JICKTPOABUIATCIIA B J'IIO6OI>1 MOMCHT BpPCMCHH (J'IOKaJ'IBHaH
XapaKTEPUCTHKA)
Mt)=(b/a)(t/a)"" (16)

cpenHee BpeMs paboThl SJIEKTPOABUTATENS 0 OTKa3a
T =[P(t)dt=a-T(1+1/b), (17)
0
rae ['(1+1/b) — ramma-¢gyHKIMK, 3HaYEHU KOTOPO# ipuBeaeHBI B Tabmwie [1-5.

JIpyTre COCTaBIAIONINE, BXOAAIINE B BhIpakerue (9), o3HauaoT IP(I )dt - cpenHee
0

BpeMs MEXAYy ABYMS BOCCTAHOBJICHHSAMH MPOW3BOJIHLHOTO THMA (aBApUHHBIMW WIIH TIPO-
(bMIAKTHUECKUMHI) TIPH TIEPUOTUIHOCTH TTPOBEACHHS TEKyIIero pemonTa 1; Q(1n) - Bep o-
ATHOCTH OTKa3a JICKTPOJABUTATENA 10 MOMeHTaA t=1); P(1)) — BepoATHOCTH O€30TKa3HOM pa-
OOTBI ANEKTPOIBUTATEIS TIPH t=1).

3amerum, uto Q(M)+P(n)=1

Ecnu B34Th TIEpBYIO MPOW3BOHYIO OT BhipaxkeHus (13) u mpupaBHATH €€ HYJIO, TO
nocJie MpeoOpa3oBaHUA MOTYYHUM YPABHCHHUS IS OTIPEICIICHHAS Mo,

d3(n)/dn=0$
Copl(Cap-Cu)= -QYFA) [ P2 (18)

rae A1) — FHTEHCUBHOCTb OTKA3a AJIEKTPOIBUTATEIICH B MOMEHT BPEMEHH t=1).
Haxoxxnenue nor 13 ypasHenus (14) ocymecTtsisercss rpadudecKkuM CrocoOoM.
[IpuarMas pa3nuuHbie 3HAYCHHS 1), HEOOXOAUMO MOCTPOUTH (PYHKIIUIO

9)= QU+ A() [ P2 (19)

OTkyaapiBas MO OCH OPAWHAT 3HAUYCHHUE ATOW (DyHKIMH, COOTBETCTBYIOMEE O(1))=
Crp/(Cap-Crp), 0 0cu abcLmce HAXOAUM Topr.



[Tpu moctpoernn pynkmmm ¢(1)) HAHOONBITYIO TPYIHOCTHh MPEACTABIISAET BHIUMCTIC-

HUE UHTErpaja IP( { )dt , TOCKOJIbKY OH HE BBIPAXKACTCS Uepe3 dIEMEHTApHbIC (PYHKITHH (HE

oepercs). [lnsa mpeoponeHus 310 TPyAHOCTH B Tabnuile 4 MPUBEICHBI 3HAUCHUS STOTO
£

WHTETpaja B 3aBUCHMOCTH OT BEPXHETO TpEjeia 1| | mapameTpa bMUpPOBaHHOTO pacmpe-

nenenus BeitOyna-I HeaeHko.

Tabnuia 4

3HaueHue IP( t )dt HOpMUPOBAHHOTO pacnpeneneHusa BeliOyna-I' HeaeHKo

125 [150 [1.75 [2.00 [225 [250 [275 [3.00 [325 [3.50

0.1 |0,098 | 0,099 | 0,099 |0,100 | 0,100 | 0,100 | 0,100 | 0,100 | 0,100 | 0,100

02 |0,190 | 0,194 | 0,197 | 0,198 | 0,199 | 0,199 | 0,200 | 0,200 | 0,200 | 0,200

03 |0.275 | 0284 | 0,289 | 0,293 | 0,295 | 0,297 | 0,298 | 0,299 | 0,299 |0,299

04 |0353 | 0366 | 0,377 | 0,384 | 0,388 | 0,392 | 0,394 | 0,396 | 0,397 |0,398

0,5 |0424 | 0445 | 0,459 | 0,469 | 0,477 | 0,482 | 0,489 | 0,489 |0,492 | 0,493

06 |0489 | 0515 | 0,534 |0,548 | 0,559 | 0,567 | 0,573 | 0,578 | 0,582 | 0,585

07 0,548 | 0,579 | 0,602 | 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

09 |0,648 | 0,687 | 0,717 | 0,741 | 0,760 | 0,775 | 0,788 | 0,799 |0,808 | 0,816

HopMupoBaH#ue 3aKTI0YaeTCs B TOM, YTO CPEIHSS HApaOOTKa AIIEKTPOIBHTATEIIS JI0
OTKa3a MPUHUMAETCS PABHOM ¢IUHUIIC:
T'=a [(1+1/b)=1.
TTockoibKy B 3T0M citydae mapamerp a =1/([(1+1/b)), To mpeacTaBIseTcs BOIMOK-
HBIM BBIUHC/IMTH 3HAUCHHS MHTETpaJia B 3aBUCUMOCTH OT OJHOTO Mapamerpa b, mpu 3Tom
3HAUYCHHME 1| [PHHUMACTCS B OTHOCHTEIIBHBIX CIMHALAX (B JOJAX SAMHULBL). PacueTs mpu
ITOCTPOCHUH 3aBUCUMOCTH (p(n*) 1eaeco00pa3Ho BECTH B TaOIMUHOMN opme.

Ed

M QM) M) o(m)

jZP(t Jdt Am) jZP(t )dt

0,1

2

0,3

2

0,5

2

0,7

2

0,9

2




[paduueckn 3asucumocts @ )=- QN )1+ X(n*)jP(t )dt m300pakaeTcsa HAa MUJIITH-
0

METpPOBOI Oymare B MaciiTade JOCTATOUHO KPYMHOM W YIAOOHOM JJi CUMTHIBAHMS, MO-
CKOJIBKY OT 3TOr0 3aBUCHUT TOYHOCTh PACUYETOB. HAWACHHAS ONTUMAJbHASA NEPUOINYHOCTD
MPOBEACHUA TEKYILETO PEMOHTA n*om B OTHOCHTEJIBHBIX €IMHUIAX MNEPECUYUTHIBACTCS BO
BPEMEHHBIC 3HAUYCHUS 110 (bopMy*ne:

Norr= M omrr £’ (20)

5. Ilpu BBIMIOJIHEHUU 3TOTO MYHKTA 33JIlaHUs CIEAYET NPEABAPUTEIBHO O3HAKOMMUT b~
csa ¢ [11,12]. BemoHEHNE 3a/1aHAS HAYMHACTCA C COCTaBjIeHHUS Trpada BO3MOXKHBIX CO-
CTOSTHUM TMapKa OJTHOTHUIIHBIX 3JICKTPOJBUTATENEH, KOTOPBIE BKIKOYAET B ¢€0s N 3JIEKTP O-
JBUTATEIICH, YCTAaHOBJICHHBIX HA Pab0YMX MalmHax (YUCIIO WX 337a€TCA BapUAHTOM 3aja-
HUS) U M PE3EPBHBIX AICKTPOJABUTATENICH (YHCIO WX TOJUICKHUT OMPEACIICHUIO), TIPUYEM
m>n. CocTosHue mapka (m-+n) 37eKTPOABUTATENEH Sy OMpeneseTcss YUCIOM OTKa3aBIINX
AJICKTPOABUTATENIEH
k=0, Sp-0TKa3aBIINX JICKTPOJBUraTEICH B MAPKE HET;
k=1, S|-B mapke UMeeTCs OJUH OTKA3aBIIMK ANEKTPOJABUTATEIb U T.A. 10 K= N+m, S iy~
BCE UMEIOIINECS B MAPKE 3IEKTPOJBUIaTeNId OKA3aJIu U HAMPABJICHbI B PEMOHT.

[Tpu 1<k<m+1 mpocTOM TEXHOJIOTUYECKUX MPOLIECCOB MPHU OTKa3ax paboOuuX 3JICK-
TPOABUTATENEH OTCYTCTBYIOT, TAK KAK UMEETCS PE3EPB U OH €I1I€ HE UCUEPIIaH.

[Tpyn m+2<k<m-+n UMEIOT MECTO MPOCTOU TEXHOJIOTUYECKUX MPOIECCOB;

[Tpu k= m+2 mpocTauBaeT OJUH TEXHOJIOTMYECKUU MPOIIECC, MPU K= M+3 mpocTau-
BAOT JBA TEXHOJIOTHYECKHUX MPOLECCa U T. 1.

[TockoJibKy HAAEHKHOCTh AJICKTPOABUTATENEH M MPOJOJIKUTEIIBHOCTh HAXO0XKICHUS
ANIEKTPOABUTATENEH B PEMOHTE OMUCHIBAETCA SKCIOTCHI[MAJIBHBIM 3aKOHOM C MapameTpa-
MU A ¥ L1, TO UX 3HAUCHUS OTMPEEIAIOTCA YepPEe3 3a/JaHHbIC TTapaMeTPhl HJICKTPOABUTATEIIS
B PEMOHTE 1

pem

A=1/T ey =1/ pen

Brrumnciaenne BepoITHOCTEH HAXO0XACHWS TapKa dJIeKTPOABUATATENIeH B IIOOOM K CO-
crosann Py B 001m1eM ciiydae ocymecTBseTcs mo GopMyiam:

mpu 1<k<m+1 PKznkockPo
mpu m+2<k<m-+n Pi= IImHOCkPO ﬁ( n+m+1-N); 21)
k:mﬂN:WHr2 k=m+n N=k
npu k=0 POZI/{H > ot af+ > H(n+m+l—N)oc"} , (22)
k=1 K=b+2 N=m+2
rae o=A/LL.

3Has BEPOATHOCTh Py ONpenensoT cpeHee YMCIO MPOCTAUBAKOIIMX TEXHOJIOTHYE-
CKHX MPOLECCOB Ny, MPU (PUKCUPOBAHHON BEIMYMHE M:

k=m+n

Ny= > (k-m)P, . (23)

k=m+1



[To u3BECTHOMY CpEIHEMY YHWCIY MPOCTAUBAIOIIUX TEXHOJOTMYECKUX MPOILIECCOB
Ny, IpU GPUKCUPOBAHHOM BEJIMUMHE M

L = 7;;:"_ :"P) : (24)
np

TA€ Ky — YCPEAHCHHBIH KO(D(PHUIIMCHT HUCITOIB30BAHMS 110 BPEMEHHU JICKTPO/IBHT a-
TeJI Ha TEXHOJIOTHYECKOM Ipoliecce (3a1aeTcs BapuaHTOM 3afanus). CpaBHUBasA ty, (Ipu
m=0) ¢ AOMyCTUMBIM BPEMEHEM MPOCTOA trp son, KOTOPOE 3aMAETCA BAPUAHTOM 3aJaHUS,
JIENAETCSA BHIBOJ O JAOCTATOUHOCTH WM HENOCTATOYHOCTH Pe3epBa. Ecmu 7, < top som, TO
pacueT 3akaHunBaetca. Pe3eps He HyxeH. Eciu Fop> top. som, TO 3a7ar0TCA M=1 U yKka3aH-
Has TPOLEAYPa PACUETa MOBTOPSETCA. ECIM M B 9TOM CIIYHYa€ 7, > typ. som, TO 3aAKOTCA
m=2 ¥ T.1. [0 T€X NOP, MOKA 7,, OYJET MEHBUIE MIIM PABHA typ orr.

OnpeneneHue yuciaa pe3epPBHBIX AICKTPOABUTATEINICH 1e1ec000pa3HO OCYIIECTBUTH
B TabnmuHO# hopme (Tabn. 5), mepBoHAUAILHO onpenenus oTHoieHue P/P, npu 3Haue-
anu K ot 0 1o nt+m.

3nauenHue P,/P, onpenensroT U3 COOTHOIMICHUH:
PK/P(,anock npu 1<k<m+1;

_om+l _k N=F
P/P=n" "« H(”+m+1_N)?HpH m+2<k<m+1.

N=m+2

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

[Iponienypa BerunciaeHui oTHOImeHU Py/P, npw 3amomaeHun cronbna 2 Tadiuibl
CHUJIBHO YTIPOIIAETCH, €CJIM UCTOJIb30BaTh COOTHOIICHMUS:
Pi+1/P= [Pi/Po]na mpu 1<k<m+1;
Pir1/Po= [Py/Po](m+n+1-k)o mpr m+2<k<m-+n.

3nauenue P, onpenenstorcsa mytem aeneHus | Ha cymmy 3Hauenuid cronbua 2. [1o
HaliicHHOMY 3HaueHuto P, onpeaensercsa Py. 3Has BeposaTHOCTH Py u MCcnosib3ys BhIpake-
Hus (23) u (24), ONPENEAOT BEJUUMHBL 71, U 1y .

[Tpumeuanus: cymma 3HaueHH Py, 10 cTON0My 3 MOKHO PaBHATHCA €AUHMIIC, TIPH
OOJBIIIOM TIapKe dJIEKTpoABHTaTeNneH (m+n) BepoarHocTu Py.(kpome P u P,) Mmoryt umerts
BECbMa MAJICHHKHAC BEIIMUWHBI, 9TO TPEOYET BBIUYUCICHHS WX C OOJBINTON TOYHOCTHIO (HE
MEHEE TIATH 3HAKOB TIOCTIE 3aIATOH ).




6. MpoBepKa TUMOTE3bl O MPUHAIJICKHOCTA BBIOOPKH MPEANOIAracMoMy 3aKOHY
pacnpeaeneHus OCYyIIECTBIACTCSA B CIEAYIOMIECH NOCIEN0BATEIIBHOCTH:

a) MO JMaHHBIM HapabOTOK, COCTABJISIONINX BBIOOPKY, 0Opa3yeTcs BapUAIMOHHBIN
P — YHOPSAMOUYCHHBINH B TIOPSAIKE BO3PACTAHWA Psf CIyYalHBIX BEIMYWH (HApaOOTOK),
COCTABJISIFOIIMUX BBIOOPKY;

0) ompenenstoTcss KpaitHHEe MOPSAIKOBBIE CTATHCTHKH BAapUAIlMOHHOTO psja - Te p-
BBl HAUMEHBIIIUM ¥ TTOCICAHNH HAaUOOJBIITUN YJIEHBl BAPHALIMOHHOTO PAJIA,

B) OMPEACTACTCA pa3MaxX BapUAIIMOHHOTO psAna (Pa3HOCTh MEKIY KpalHUMU TOPS -
KOBBIMW CTAaTUCTHUKAMM), YUCJIO MHTEPBAIoB K, muprHa WHTEpBajia W TPAHMIIB KAKIOTO
MHTEPBaAJA. YUCIO MHTEPBAJIOB, HA KOTOPBIC CIAEAYET ACIUTh Pa3Max BAPHALMOHHOTO psi-
J1a, HE JOJIKHO OBITh CJIMIIIKOM OOJIBIIIUM U CIIMIIKOM MaJibiM. K COKaJIeHHIO, KOHKPETHBIE
PEKOMEHJAIMK TI0 3TOMY BOMPOCY OTCYTCTBYIOT. [103TOMY BBIOOp UKClia UHTEPBAJIOB SIB-
JAETCA MPEIMETOM MHTYHULIMH U UCKYCCTBA UCCIICAOBATENA U 3aBUCHT OT XapakKTepa CTa-
TUCTHUUECKOrOo Martepuajia U oObeMa BHIOOPKH, KOTOPBI B JAHHOM Clydae AOJKEH CO-
cTaBATh He MeHee 100 3HaueHui.

OObiunbIM siBJIIETCS 0-10 MHTEPBATIOB, MPUUEM MEHBIIEE YUCIIO UHTEPBAJIOB OTHO-
CUTCA K MEHbILIEMY 00bEMY BBIOOPKH;

T') ONPEACIACTCA YACIIO TIOTAIaHni OTKA3aBIITNX W3/CIIHA B TPUHATHIA HHTEPBATT M;
Y CepeIMHYy MHTEPBAJIA,

J1) ONIPEACIIAIOTCS TOUCUHBIC 3HAUCHUS MapaMETPOB MPEANOIaraeéMoro Tuma (pyHk-
AW PACTPEACIECHUS METOAOM MOMEHTOB. XOTA I 3KCMOHEHIHAIIBHOTO 3aKOHA pacmnpe-
JefIeHHsl IOCTATOYHO MCIONb30BaTh OJMH MOMEHT — MaTeMaTHueckoe Oxkupanue ¢ (B
JAHHOM CITydae CPEIHUN CPOK CITykObl iami ). OOBIYHO BBIYUCISIETCS ¥ BTOPOI Havalb-
HBI MOMEHT — AUCTIEPCUS o’

Z:(Zticp.mi)/n; (25)
t=1

Gzt:(Z(ticp _t)z mz)/nI, (26)
[

rae “icp - cepelrHa 3HAUCHUH HApaOOTOK 1-I'0 HHTEPBAA.

[TpoBepka npaBaonoa00ust TUMOTE3bl O MPUHAIEAKHOCTH PAacCMaTPUBAEMbIX Hapa-
OOTOK MPEANnoJiaraeMOMYy 3aKOHY paclpeiesieHus OCYLIECTBISETCS MO KPUTEPUIO COrjia-
cud [Tupcona — PomaHOBCKOTO:

x> —8|/42-8 (27)
e X? — pacrpeiesieHne Xi — KBapaT, S — YACIIO CTereHei cBOGOIEL,
XZZZ(mi — My )2 /mz'T > (28)
i=1

rIe mjr — TEOpPeTHYEeCKas 4acToTa MOMaNaHus B i-i WHTEpBaJ. Bwrumcnsercs mo
dbopmyne:
my=nAtfi(t) (29)
rae fi(t) — mIoTHOCTh pacnpeaeneHus HapabOTOK A0 OTKa3a.
[Ipu SKCIOHEHIHATHFHOM 3aKOHE CO CABUTOM



fi(t) = A" e o
A =1/(ttisgm)

T/1€ tiygm - MWHHAMAJIbHOE 3HAUCHUE HApaOOTOK MEPBOTO HHTEPBAJIA TPYTITHUPOBKH;
S=K-d-1,

rae K- gucino wATEpBAioB TPYNMUPOBOK; d — 4KCI0 TMapaMeTpOB BEIOPAHHOTO pac-
MPEACIICHUA. I SKCIIOHEHIIMAJIFHOTO PACTIPECICHNSA, UMEIOMEro OAWH TapaMeTp A,
d=1.

Ecnmu  3mauenwe BwrumciaeHHoro mo  ¢opmyine (27) «purepus [lupcona-
PomanoBCcKOTO MEHBIIE 3, TO THITOTE3a MOATBEPIKIAETCS, €CJIH OOJIBITIE — OTBEPTaeTCs.

[TpoBepKy cTEMEeHW COTIACOBAHHUS TEOPETHUECKOTO M CTAaTUCTUUYECKOTO pacrpese-
JICHUS TIE1€CO00pa3HO OCYIIECTBIATh B TabnuaHOH hopme (Tabn.6).

JUIst OTpee/ieHAsT BPEMEHH 3aMeHBI JIaMIl HeoOxoaumo B dopmyny P(t)=e™ 1o a-
CTaBUTH 33JaHHOC 3HAUCHHUE BEPOSATHOCTH OE30TKA3HOW pabOTHI, a BMECTO t MOJACTABUThH
T,ay ¥ PELINTD YPABHEHHUE.

[Tponiemypy BBIUHCIECHUI MOKHO YIIPOCTHTH, €CJTH BBECTH CABUT, PABHBIN MEPBOMY,
HAaWMEHBINIEMY YICHY Psijia, U HOBBIC TPAHUITHI HHTEPBAIOB (MyTEM BBIUYUTAHUS M3 CTAPBIX
rpaHull BenuuuHbl caBura). [Ipu 3ToM dakTrueckuii cpeaHuii Cpok ¢y 0bl OyaeT paBeH
CYMME CIBWTA W CPETHETO CPOKa CITy>KObI TP HOBOM WHTEPBAJIe, a MJIOTHOCTh pacIpee-
JeHusT HapaOOTOK 0 OTKa3a W WHTEHCUBHOCTH OTKA30B MOTYT OBITh OMPECIICHBI TIO BhI-
paxkenusm (32) u (33):

* _k*[.
_ icp
fi(t)=he . (32)
.
A =1/t (33)
Tabnuma 6
Ne uH- DakTHYeCKHE HAPAOOTKH | myti, | Teopernyeckas | (m, —m,, )
TepBasia | 3Hauenus | CepeauHa YacToTa qacToTa IIoIa- m,
HapabOTOK | MHTEpBaia nomnajgaHum JaHUM B HH-
Ha TpaHu- | TPYNNUPOBKH | HAPAOOTOK TEepBaJ, My
ax  HWH- | HApabOTOK, |B  HUHTEpP-
TEPBAJIOB ticp Bajie,m
1
2
3
K

7. TonoBeie TIIaHOBBIE TPYA03aTPaThl HA BBHIMTOJIHEHWE TEXHUUECKOTO OOCITy)KHBa-
Hus (TO) texymero (TP) u xanutansaoro (KP) pemonta onpeaensatores mo gpopmyre:

K
14
T = Z(nimTOiZTOi + nimTPiZTPi) + T

i=1

(34




TJIe Mo B Mrp; - GACITO TEXNhHUUECKUX O0OCTYKUBAHWUN W TEKYIITUX PEMOHTOB B T'O-
ny 1-TO BUJA 3yiekTpoobopymosanus (1=1,2,3,...K); 4, ¥ 1, - COOTBETCTBECHHO TPYJI0EM-

TPi

KOCTh TEXHUYECKOTO OOCTY>KHBAHMS M TEKYIIIETO PEMOHTA 1-TO BHUIA AJIEKTPOOOOPYA0Ba-
HUA B 4ac;, Ty, - TPYHOEMKOCTb KalUTAJIbHOIO PEMOHTA CHUJIOBBIX M OCBETUTEIBHBIX
ANIEKTPOIPOBOJIOK; Nj — YACIO OJHOTUITHOTO 00OPY0OBAHUS 1-TO BHJIA.

Uncmo TeKymux PEeMOHTOB U TEXHUUECKUX O0CITYXMBAaHUH B TOMY 1-TO BHJA HJICK-
TPOOOOPYAOBAHUS ONIPEACIIACTCA U3 BRIPAXKEHUH:

Myppi=12/N5; Myppi=12/M0i- M,

TJ€ Nppi U Ngoi — NEPUOJUUHOCTD (B MECALAX) BBIMOJHEHHA TEKYIIUX PEMOHTOB U
TEXHUYECKUX OOCITYKUBAHUHN 1-TO BHIA MIEKTPOOOOPY TOBAHUA.

TpynoeMKoCcTh KamuTabHOTO PEMOHTA CHJIOBBIX M OCBETHTEIBHBIX AJICKTPOIPOBO-
JOK:

K
r w me’ 'pri
i-1
TJ€ m,, - YMCIO KalUTAJLHBIX PEMOHTOB i-TO BH/Ia SJIEKTPONPOBOAKH; f,, - TPYHOEMKOCTb Ka-

MUTAJIBHOTO PEMOHTA 1-T'0 BHJA 3JIEKTPONPOBOAKH;

m,., =12/ N,

[ JI€ Nypi — HEPUOJUYHOCTD BBIIOJIHEHHA KaUTAIbHOIO PEMOHTA 1-F0 BUJA HIEKTPO-
MMPOBOJKH.

Tpynoemkocts U nepuoguuHocTh nposeacHus TO, TP u KP npatotcs B cucreme
[MTTPOcx[13]. HekoTopble u3BieueHus U3 Hee mpuBeaeHbl B Tadaunax 11-6.. . 11-11.
Pe3ynbTaThl pacyeToB roJ0BbIX MIAHOBBIX TpyAo3aTpar Ha BbinonHeHue TO, TP u KP He-
o0xonuMo cBecTH B Tabnwmiy. [lo pe3ympraraM pacueToB HEOOXOIUMO COCTAaBUTH Tpaduk
[MITPOcx. dopma rpaduka u MpUMEp €ro 3anoJIHCHUS MPUBeaeHB B [13].

[Tpu onpeneneHuy YUCIEHHOCTH 3JICKTPOMOHTEPOB B LIEJIOM MO XO3SHCTBY HEOOX0-
JUMO UMETH B BUAY, YTO KPOME BBITIOTHAEMBIX JICKTPOMOHTEPAMH TUIAHOBBIX MPOdHIak-
THYECKUX PadOT, OHM 3aTPAvyMBAIOT OMPENCICHHOE BPEMS Ha ONEpaTHUBHBIC (BHETUIAHO-
BbI€) pabOTHl M Ha Pa3be3/Ibl, CBA3AHHBIE ¢ PA3OPOCAHHOCTHIO AICKTPOOOOPYIOBAHUS IO
MPOU3BOJICTBEHHBIM 00beKTaM. [103TOMY YMCIEHHOCTH 3JEKTPOMOHTEPOB B LIEJIOM IO XO-
3SUCTBY OMPEACIIACTCS MO BHIPAKECHUIO:

Nngz/(D,
rac TZZI,IS TZ,; TZ,:T' +1"

200 200

1,15 — xoadduiuenT, yUuTHIBAIOINN 3aTPaThl

BPEMEHH AJICKTPOMOHTEPOB Ha OMEPaTUBHOE 0OCITyKMBaHHUE, K — KOd(DPHUIMEHT, yIUTHI-
BAIOTIIMIA 3aTPaThl BPEMEHHU HA Pa3be3/Ibl, 3HAYCHUS KOTOPOTO MPUHUMAIOTCS B 3aBUCHMO-
CTH OT CPEJIHETrO PACCTOSIHUS OOCIIY>KMBAEMbIX OOBEKTOB JI0 MYyHKTA TEXHUYECKOTO 00-
ciyxuBaHug win snektporexa (mpu L=5km, k=1,14; L=10xm, k=1,23; L=15km, k=1,32);
7" TpUHAMAETCA MO BapuaHTy 3amanwus (Tadm.1).

200

8. PaboTaroimii aCHHXPOHHBIN 3JIEKTPOJABUTATE]Ib HOPMAJIBHOIO UCIOIHEHUA MO-
JKET CO3/1aBaTh BPAIIAIOIIAA MOMEHT 0€3 MPUHATHS CHEHUAJBHBIX MEP MPHU €ro MUTAHUU
OT ceTr 0AHO(A3ZHOTO TOKA, HAPUMED BCIICACTBHUE MIEPETOPAHUs TJIaBKOW BCTaBKH, OOPHIB
MUTAOIIEH JTUHUUA WIA OTCYTCTBUSI KOHTAKTOB B OJHOM U3 alNapaToB. DJICKTPOABUTATENb



OKa3blBaeTCs B 0AHOhA3HOM pexknMe NGO ¢ NocnefoBaTeNbHbIM, MO0 C NOcea0BaTe lb-
HO-NapannenbHbIM COeAMHEHNEM OOMOTOK cTaTopa. B nmepBoM cnydae ofHa 06MOTKa
MOMIHOCTbIO TepsieT NuTaHWe, BO BTOPOM MPOUCXOAMT YMeHbLUEHWE HaNPsXKeHUs Ha ABYX
0OMOTKaX, BK/IHOUYEHHbIX Ha HEOOOpBaHHbIe (hasbl. ECIM CHM3WTbL 3arpy3Ky 3MeKTpoaBura-
Tens no 60-70% OT HOMWHa/IbHOW, TO OH MOXKET OCTaBaTbCs B PaboTe A0 3aBepLUEHUS
TEXHOMOMMYeCKOro npoLecca 6e3 3HaYNTeNbHOrO COKPALLEHMS ero cpoka ciyxobl. Ho 3a-
NyCTUTb 3/MeKTpoABUraTeslb HEMOCPEACTBEHHbIM BK/IHOUYEHMEM B CETb HEBO3MOXKHO 13-3a
OTCYTCTBUSA BpalLlatoLLIEro MOMeHTa. [ns co3aaHus BpalatoLLlero MarHATHOro nons (Kpy-
FOBOrO WM 3N/IMMNTUYECKOr0) He06X0AMMO MCMOMb30BaTh (ha30CABUratoLLYHO LienouKy. B
HacTosLLEee BPeMsi U3BECTHO OOMbLLIOE KOMMYECTBO CXEM BKMOUEHUS 3-(hasHbIX 3MEKTPO-
ABUraTenein B 0AHO(ha3Hyt CeTb, HO ABUraTeNM ¢ KOHAEHCATOPHbLIM MYCKOM MMEOT Hau-
bonee GMaronpuUATHbIE XapaKTEPUCTUKU. MpUHUMNMANbHbIE 3NEKTPUYECKME CXEMbI KOH-
[EHCATOPHOro JBUraTens ¢ Tpems CTaTOpHbIM 06MOTKaMM MOKasaHbl Ha pic.3.

Puc.3. MpuHUMNUanbHble 3MEKTPUYECKME CXEMbI BKOUEHMS 3-(ha3HOro 31eKTpo-
ABuratenst B oaHohasHyto ceTb (Cp- paboyasi eMKOCTb, Cn- MyCKOBasi EMKOCTb)

Kak 1 B cnyyae TpexgasHoro BKIHOYEHUS, 0OMOTKM cTatopa MOryT ObITb COefUHe-
Hbl B 3Be34y (puc. 3a) uam B TpeyronbHuK (puc. 36). Hanps>keHne ceTn NOABOAUTCA K
[BYM BbIBOJAaM 3/IEKTPOABUraTesis, COOTBETCTBYHOLUMM Hadyany 06MOTOK. Mexay OfHMUM
13 HUX U BbIBOLOM, COOTBETCTBYHOLLMM Hadany TPeTbeil 0OMOTKM, BK/IKOUAeTCs paboyas un
MyCKoBas eMKOCTM.

B apyrux BapvaHTax cxem BKItodeHus (puc. 3B, 3r) U3 Tpex 06MOTOK MCXO4HOr0
TpexasHOro 3nekTpoAasuraTens obpasytoTca ase 06MOTKU. OBMOTKY, B LENU KOTOPOWA
HaXOAMUTCA KOHAEHCaTop, Ha3blBatOT KOHAEHCATOPHOW; APYryr0 OOMOTKY, BK/IHOUEHHYHO
Ha HanpshkeHWe B CETU, -rNaBHOM.

B npakTuke akcnnyatauum TpexgasHbiX 3M1eKTpoasuraTenein B 04HOMA3HOM Pexu-
Me MpaBW/bHbIA BbIOGOP paboyeint U NyCcKOBOM EMKOCTU UMeeT B0/bLLoe 3HAYeHUe, ecnu
paboyas eMKOCTb BblbpaHa NpaBu/IbHO, TO (ha3Hble TOKU W HanpsHXKeHWs Mpu Harpyske
MPaKTUYEeCKN paBHbl HOMUHA/IbHLIM W pa3BMBaemas Nnosie3Has MOLWHOCTb MPY 3TOM ABNA-
eTCA HOMUHA/IbHOMW.

CnepyeT OTMETUTbL, YTO MOJSTHAA CUMMETPUSA HarpPsXKeHNA N TOKOB KOHZEHCATOpPHO-
ro gsurarens He JocTuraeTcs, ocobeHHo ana cxem (puc. 3a, 36). TeM He MeHee Nt06GONA



CXeMe BK/IIOUYEHWNS COOTBETCTBYET OZHA BMOJSIHE OMpPeAeneHHas EMKOCTb NPy KOTOPOI TO-
K/ B 0OMOTKaX HE3HAUUTENIbHO OT/IMYAKOTCA OT HOMUHA/IbHBIX:

[Ns CXeMbl puc. 3a Cp=2800"1; anqa CxeMbII__pVIC. 36 Cp=4800—;
p nc p n/

[Nsi CXeMbl puc. 3B CBMGOOGA; ANA CXEMbl puc. 3r CB:2740:’E/A;

rae 1«0 - HOMUHabHBIN Pa3HbIA TOK anekTpogsuratens, A; Uc- HanpskeHue ce-
™, B.

Ecnn anekTpogsuratens 3amnyckaeTca Mof Harpyskoi, TO HEO6XOAMMO BK/IHOUUTH
Kpome paboyeil eMKOCTM M MYCKOBYHO, KOTOPast MOXeT ObITb OnpejeneHa Tak:

Cr=(2,5...3) Cp.

He MeHee BaXXHbIM SIB/ISETCA BbIOOP KOHAEHCATOPOB MO HanpshkeHuto. C ofHoM
CTOPOHbI CTOPOHbI, C MOBbILLIEHNEM HAMPSAXEHNSA CTOMMOCTb KOHAEHCATOPOB MOBbILLIAETCS,
C APYroi CTOpPOHbI, 3KCMyaTaums KOHAEHCATOpPOoB NOA NMOBbILLEHHbLIM HaMPSXXeHNEM Npu-
BOAUT K MpeXxAeBpeMeHHOMY BbIXOAY WX U3 CTPOS.

[N NpaKTUYeCcKUX Lenieil MOXKHO NOMb30BaTbCA CeAYHOLWMMMN BblIPaXXEHUAMU: [N
cxembl puc. 3a, 36 Uk=I,15Uc; gna cxembl puc. 38 Uk=12,2Uc; n ansa cxembl puc. 3r
nK=l,3mc

Bbl6Op CXem BKNHOYEHUS 3NeKTpoABuraTtenisi B OAHO(a3HY0 CeTb MPOM3BOAUTCS C
YYETOM HarnpsXKeHUs CeTW W AaHHbIX ABUraTens Mo Hanps>keHWt, Cxema BblbpaHa npa-
BW/IbHO, €C/IN Ha /1060 0OMOTKE HanpsXXeHue paBHO HOMUHa/IbHOMY UM 6/IM3KO K HEMY.
B kayecTtBe paboyeit EMKOCTM MOTYT ObITb UCMOMb30BaHbl KOHAeHcaTopbl Tina KbIM-MrT,
BI'T, MBIr'Y, B kayectBe nyckoBoun - 3l (31eKTpoNMTUYECKME MYCKOBbIE). CneayeT OT-
METUTb, YTO HaMps>KeHWe Ha yKa3bIBAeTCA A1 NOCTOAHHOIO TOKa.

9. OCHOBHbIMU npnynHamn BbIXOAa 3neKTpo,qB|/|raTene|7| N3 CTPOA ABNAKOTCA:

Te/lbHble Neperpyskn 1 3akMHnBaHme paboumx opraHos (20...25%) u 1.4,

K uncny agheKTUBHBIX NPOPUIAKTUYECKMX MEPONPUATUIA, NpeaoTBpaLLatoLLmnX
BO3MOXXHOE YB/IOXKHEHWE M30/1A9LUN, OTHOCUTCA TOKOBBIN NOAOrPeB 0OMOTOK 3/1EKTPOLBU-
ratenei B nepmof nx Hepaboyero cocTosHUA (NPeaoxXpaHnTENbHBIA NOAOrPeB).

Tok noforpesa B 0OMOTKax yCTaHaB/IMBAETCA TakM 06pa3oMm, YTOObl TeMmnepaTypa
MX MpeBblllasa TeMnepaTypy okpyxatowein cpedbl Ha 3...100 (npn 3aTom TOK nogorpesa
Ty coctasnset 15...20% OT HOMMHA/ILHOIO TOKa ABuUrartens).

B HacToslee Bpems M3BECTHO HECKO/IbKO METOAOB TOKOB MOJOrpesa 0OMOTOK
ANEKTPUYECKMX ABuraTeniein B nepuog nays (puc. 4).

an



Puc. 4. [IpuHUMOUaNIbHBIE JIEKTPUUECKHAE CXEMBI TOAOTPEBA OOMOTOK AJICK-
TPOJIBUTATEIIEN.

Haunyummit s3¢gdext aaroT cxembl ¢ KOHACHCATOpaMu, Onaroaaps KOTOPHIM B pe-
XKUMe pabOThl AIICKTPOJABUTATENS MOBHIMIACTCS KOX(DPHUITUEHT MOIITHOCTH, a B TIay3y Mpo-
HUCXOJUT NOAOrpeB. EMKOCTh KOHAEHCATOPOB PACCUMTHIBAIOT U3 YCIIOBHI MOJOTPEBA € MO-
CIeAYIONICH MPOBEepKOit (hakTHUSCKOro KOA(h(PHITMEHTa MOIITHOCTH:

Lioi= Ugp/Xe

C ydyeTroMm TOro, 4YTO X=10%wc, Uyp=200B, I;,=(0,15...0,2)l,. nomyuum
C=(2,2...2,9)]; [MKD].

IIpouszBeas pacueTsl, HEOOXOAUMO MPHUHATH K MCIOJIb30BAHUIO CTaHAAPTHBIE KOH-
JICHCATOPHI MJIM HECKOJIBKO KOHJCHCATOPOB M ONPEACIIHTh BEIMYHMHY (PAKTHUECKOrO KO-
s dunrenTa MOIMHOCTH TP HOMHUHAJIBHOM 3arpy3Ke U3 COOTHOIICHUS:

3C=P,(tgp:-tg9,)10°Mu0U?,

rA¢ 1y — HOMHUHAJBHBIA KOA(PQHUIIMECHT TOJE3HOr0 ACHCTBHS ABHTATEIS, (1, —
yroj c¢apura ¢asz A0 B Moclie KOMIIGHCAIIMU COOTBETCTBEHHO, Tpaa; U — HampsbkeHHE Ha
KOHJIeHCaTopax, KB; Py, — HOMUHa/IbHAs MOIIHOCTh ABUTATENs, KBT.

Ecnu B pesynbraTe pacueToB OyAeT HMETh MECTO TIEPEKOMITCHCAIUs, TO HEOOX0aU-
MO YMEHBIIIUTH TOKOOTPAHWYHBAIOIIYIO €MKOCTh M MIOBTOPUTH PACUEThl WIIM /I KOMIICH-
CallMM UCTOJIb30BaTh HEOOXOIUMYIO YaCTh €EMKOCTH, U3MEHUB CXEMY BKIIFOUCHMS KOH/IEH-
CaToOpOB.

10.YncneHHOCTh HMH)KEHEPHO-TeXHWYeCKuX paboTtHukoB (MTP) m gomkHOCTHas
CTPYKTYpa ONPEACNACTCS OTACABHO MO 3JIEKTPOTEXHUYECKONW U TETUIOTEXHUUECKOHN CITy K-
0am B cooTBeTCTBMHM C TabOm. [1-12.

ITocne ompenenenus uncinenHoctd MTP mo cimyxkOam ompenensercs oOimas yuc-
aeHHocTh UTP sHepreTudeckoi ciykObl. MPU CyMMApHON TPYJ0EMKOCTH OOCITYKUBAHUS
sHeprerudeckoro obopyaoBanus 2500 YED u Bblllie SHEPreTHUECKYIO CIIyKOy BO3TJIaB-
JISI€T TJIABHBIA SHEPreTHK, AOJKHOCTh KOTOPOrO BBOJAMUTCS 3a CUET OOIIEH YMCICHHOCTH
HUTP, T.e. B npenenax oOuiei unciennoctd UTP sHepreTuueckoi citykObl 3a CUeT OJTHOU
U3 MTAaTHBIX €IUHUI] (TP CYMMapHOW TPYIOEMKOCTH OOCTY XKMBAHUSA HYHEPTETHUCCKOTO
obopynoBanus mMenble 2500 YED, sHepreTuueckyto ciiyx0y BO3IJIABJISET OTBETCTBEH-
HBIH 32 PHEPTOXO03AHCTBO — TJIABHBIN WHXXCHED, MHXXCHED U JP.).

[Tpu npoBeAeHUU B X035HCTBAX pabOT MO TEXHUYECKOMY OOCTYKUBAHUIO U PEMOH-
Ty 3HEPreTHUECKOro oOOPY/IOBAHUA OPraHU3alMKM TaKUX PadOT MOXKET MPUHHUMATh Pas-
JuaHbIe (POPMBI B 3aBUCHMOCTH OT BHAA U 00BbeMa paboT, OT TOTO, KeM OHH MPOU3BOAAT-
ca. [Ipn HanMuum B XO3SMCTBE MHIKEHEPA-3JICKTPUKA, BO3IJIABIIAIOIIETO JICKTPOTEXHHUY E-
ckyto ciyx0y (06beM padot 6osee 800 YEDO), HeoOX0aumMoTo mraTa 3IeKTPOMOHTEPOB 1
MPOU3BOICTBEHHO-TEXHUUECKON 0a3bl BCe padOThl MO TEXHUUECKOMY OOCIIYKUBAHUIO H
TEKYIIEMY PEMOHTY 11€JIECOOOPA3HO BBIMOJHATh CUJIAMH BHYTPHUXO35HCTBEHHOUN SHEpre-
THYECKOM cmyxObl. Takyto dopmy opranusanuivi 0OBIYHO HA3BIBAOT XO3SHCTBeHHOMN. [1pn
HEOOJIBIIIOM O0BEME BIEKTPOXO3AUCTBA M CIA00M HMHKEHEPHO-TEXHUUECKOW CIyXO0e K
BBITIOJTHEHUIO padOT MO TEXHUUYECKOMY OOCITYKUBAHHUIO M TEKYIIEMY PEMOHTY MPHUBJICKA-
I0TCS CTICTIMAJTU3UPOBAHHBIC (CTOPOHHHWE) OpTraHW3alMK. CTEMEHb MX ydacTus B padorax
3aBUCUT OT O0BEMA SJEKTPOXO3AMCTBA U COCTOSIHUS HHXKCHEPHO-TEXHHUECKON CITy>KObI
XO035HCTBA. TTPH 00BEME AKCIUTYaTallMOHHBIX padoT B X03aicTBE A0 300 YCIOBHBIX €IUHMIL
MOJIHOLICHHYIO MHKEHEPHYIO CITy KO0y B XO3SHCTBE B XO35HUCTBE CO3/1aTh HEBO3MOYKHO, MO-



ATOMY BC€ BHJIBI AKCIDIyaTalIMOHHBIX PaboT Ierecoo0pa3Ho mepenaTh CTOPOHHEH (crme-
[UATM3NPOBAHHON) opranmu3anuu (KoMIiekcHoe oOciyxuBanue). [Ipu o6beMe skcruya-
TalMOHHBIX PabOT B x03siicTBe B npeaeax 300-800 ycaoBHBIX €AMHUI] TAKXKE 3aTPYAHEHO
CO3/IaHUEC TOJTHOLICHHON CaMOCTOSITEIbHON MHKEHEPHOUM CIIy»KObI, TOATOMY JJIsi BBIMOJI-
HEHHUS OTHACJIbHBIX, HauOOJEE CIOXKHBIX PadOT MPUBJICKAIOTCS CTOPOHHUE OPraHu3alvuu
(Tuma «ArponpomsHeproy). Jpyrue, MeHee CIIOXKHBIE PabOThI, HE TPEOYIOIINE BBICOKO-
KBATM(DUITUPOBAHHBIX KAJAPOB M MPUMEHEHHUS CIIO)KHOTO WCIBITATCILHOTO WM HAJIAI04-
HOTO 00OpYAOBAHUA, MOTYT BBINOTHATHCS UMEIOIMIUMUCS B XO3SIHCTBE 3IEKTPOTEXHUUE-
ckuM TiepconajioM. Takas ¢opMa opraHuzamuu padoT MOMydnsia Ha3BaHUE «CTICITAATH3H-
POBaHHas.

[Tpy BBIMOJIHEHUM 3TOTO pa3zeia KypCcoBOW pabOThl CTYJICHT AOIXKEH OMUCATh TH-
MOBBIC CUTYAIMH, BIHSIONTNE HA BHIOOP OPTaHU3AIMOHHON (DOPMBI BBITIOJTHCHUS IKCILTya-
TAlMOHHBIX PA0OT U ¢ YUETOM MOJIYYEHHBIX MTPU MPOXO0KICHUU SKCIUTYaTallMOHHON MPpakK-
THUKH TaHHBIX 000CHOBATH MPUMEHEHUE TOW WITH WHOW (hOPMBI OOCITYKUBAHWA.

Cpem MHOTHX (DaKTOPOB, OTMPEACIAIONTAX YCHEMHYIO ASATEIBHOCTD AICKTPOTEX-
HUYECKOM CITy>KObl X035HCTBA, BAKHYIO POJIb UMEET MPOU3BOJCTBCHHO-TEXHUUECKaA 0a3a,
KoTopas opMupyeTcs u3 4-X TPy TEXHUUIESCKUX CPECTB, OTINYAIOIIAXCS HA3HAUYCHUEM
U MIPOU3BOJIUTELHOCTHIO.

TexHuueckrue CpeAcTBa NEPBOTO YPOBHS MPEAHA3ZHAUCHBI ISl MPOBEICHUS TEXHU-
YECKOro OOCITY>KMBAHUA, MEJIKOTO PEMOHTA M HECJIOXKHBIX CJECAPHBIX PadOT 3HEProodo-
PYZIOBAHWA HA y4acTKax Xo3sicTBa (oTaeneHue, pepma, 3epHOTOK U T.4.). OHU BKITFOYAIOT
B c€0s MOCTHI ANEKTPUKA B 3-X BAPUAHTAX U 3JIEKTPOYUYACTKU MYHKTOB TEXHUYECKOTO 00-
CITyKUBaHUS 000pyHOBaHUS (hepM.

TexHuueckre CpeacTBa BTOPOTO YPOBHA MPEAHA3HAUYEHBI MPOW3BOAUTH TEKYIIHMI
PEMOHT, HAJaAKy U HECJI0XHBIE€ KOHTPOJIbHbIE M3MEPEHHUS, MEJIKOMOHTAXHbIE PAaOOTHI.
OHu BKIIOUAIOT B ce0a 0a3pl peMoHTa 3aekTpoodopyaoBanus I, II u III kareropwuii, cra-
[IMOHAPHBIE MYHKThl TEXHUUECKOTO OOCTYXKMBAHHUS M PEMOHTA SHEPreTUUECKOro 000py-
nosanus (IITOPD) na 2100 u 4200 ycrnoBHBIX PEMOHTOB B TOM, 3JEKTPOYUYACTKH B IICH-
TPaJIbHBIX MACTEPCKUX XO3SUCTB U MYHKTAX TEXHUUYECKOTO OOCITy KUBaHUs 000PY/I0BaHUS
YKUBOTHOBOTUECKUX KOMIUICKCOB, a TAKKE MOOWJIbHbIC TEXHUUECKUE CpeACTBA. [leTanbHad
pa3paboTKa MEPEUMCICHHBIX CTAlMOHAPHBIX TEXHUUECKUX CPEJCTB MMEETCS B THUIOBBIX
npoekTax. B Tabnuimax I1-13 u [1-16 npuBeaeHbl HEKOTOPHIE CBEACHUS MO TEXHUYECKUM
CpeACTBaM, MPEAHA3HAUCHHBIM CIECHUAIBHO JJI1 TEXHUUECKOr0 00CITYKUBAHUS SHEPIreTHU-
YeCKOTo 000PYyA0BaHUA B XO34MCTBAX.

TexHudeckne cpe/icTBa TPEThErO YPOBHS NMPEAHA3HAUYEHBI U1 OCHAIICHUS TOApa3-
JICICHA PaHOHHBIX CEPBUCHBIX CITy k0 («ArpompomdHepro»). OHU BKIIOUAIOT B ceOs
CIEUUATIM3UPOBAHHBIE MACTEPCKUE IO PEMOHTY 3Heproodopyaosanus Ha 12.5, 25.5 u 50
THIC. YCJIOBHBIX PEMOHTOB B TOJl HA CTAHI[MU TEXHUYECKOTO OOCITYKMBAHUS KUBOTHOBO -
YeCKOro 000pyA0BaHHUS.

TexHudeckue cpe/icTBa YETBEPTOr0 YPOBHS MPEAHA3HAUCHBI ISl OCHAICHUS 00a-
CTHBIX MOJPA3JEICHUNA «ATPOIMPOMIHEPTOY.

JIns BeinosiHeHUA 3aAaHuA 10 11.10 HeoOxoauMO: BRIOpPaTh TEXHOJIOTHYECKYIO KapTy
peMOHTa, 000PYIOBAaHUE W HAUEPTHUTH IIaH 0a3bl (MW MYHKTA) C HAHECCHUEM CHJIOBOTO
000pyI0BaHUA.

Pacuer oOmel momaau npuoOIuKEHHO MOXKET ObITh TPOU3BEICH B 3aBUCUMOCTH OT
00beMa BHIMOJIHAEMBIX padoT B YED:



F=Q,
rme f — ymempbHas Hopma mHa 1 YED (£=0,1M%VED mpm Q<1000 YED wu
£=(0,1...0,075)M*/YED mpu Q>1000 VED).
Pacnipenenenne mimomand MexXIy OTASIHHBIMH YYaCTKAMH MOXKET OBITh MPHHATO
CJIC Iy FOTIUM:

Y4aCTOK OUMCTKHU U pa3d0pKu 3aekTpoodopyaoBanus — 10%;
y4acTOK peMOHTa 3JiekTpoasurarenei — 30%;

y4aCTOK PEMOHTA MyCKO3aIUTHON annaparypsl — 15%;
y4acTOK MponuTKy U cymku — 10%;

CKiajackoe nmomenieaue — 15%;

noMerteHue aja nepconana — 20%.

JleranbHas pa3paboTka 0a3bl TEXHUYECKOTO OOCITYKUBAHWUA HUMEETCS B TUIOBBIX
mpoekTax Ne 816-122 u Ne 816-123.

HeoOxoaumMo MOMHUTH, YTO MPUHATAs CTPYKTYypa SJICKTPOTEXHUUECKON CIyxKObI
ABJIACTCS OMPEACIIAIOMUM (haKTOPOM TIPH BHIOOPE MyHKTA, MOCTAa MPUHUMAETCS B COOT-
BETCTBUU C 00BEMOM pabOT U YUCJIOM SKCILTYyaTaAlMOHHBIX YYACTKOB.



[MTPUJIOXXEHU A

Tabnwuua [1-1

JlonycTtuMas TOKOBas Harpy3ka NpoOBOAOB € ATFOMUHUEBBIMU KUJIAMH C PE3UHOBOM
Y MOJIMXJIOPBUHUIIOBOU U30JIALMEN

CeucHue Toxk 1t IPOBOJI, MPOJIOKEHHBIX B OJTHON TpyOe, A
TOKOIIPO- | OTKPBITO | JIBYX OJI- TpEX 0J1- YETHIPEX OJIHOTO OJIHOTO
BOJIALLIEH HOXWJTb- HOXWJTb- OJIHO- JIBYX- TpeX-
UL, M HBIX HBIX KUJIBHBIX | KWJIBHOTO | YKWJIBHOTO

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

Tabnuua [1-2

JlonmycTuMas TOkoBas Harpyska KadeJel ¢ allOMUHHAEBBIMHU JKUJIAMHU C PE3UHOBOM U
MOJIMXJIOPBUHUIIOBOW H30JIAUENA

Ceuenne TO- Tok ms kabemeit, A
KOMPOBOASA- | OTHOKHJIBHBIX JBYXOKHJTBHBIX TPEXOKMITBHBIX
IIEH JKHJIBI, B BO3/yX€ B BO3/yXe€ B 3eMJIC B BO3/yX€ B 3E€MJIC
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
[Ipumeuanus:

1. JlomycTuMble ATATEIBHBIC TOKA TS KaOee, TPOJI0KEHHBIX B KOP00Oax | JIOTKAx
(TygkaM# ), TPUHUMAIOTCS KaK /T KaOeslel MPOJI0’KEHHBIX B BO3TyXE.
2. JlomycTHMBbIE JUTHTEIHHBIC TOKH IS TIPOBOJIOB, PACIOIOKEHHBIX B KOPoOax M JIOT-
Kax (TMy4YKaMm# ), TPUHUMAIOTCA KaK TS MPOBOJIOB, PACIIOI0KEHHBIX B Tpy0ax.




3. JlomycTuMble AJIMTENIbHBIC TOKH JIJ1s1 MPOBOJIOB, MPOJIOKEHHBIX B JIOTKAX, MPU OJIHO-
PATHOM MPOKJIAaaKe (HE B MyUYKaX) MPUHUMAIOTCS, KaK JUTsl IPOBOJIOB, TPOJIOKEHHBIX
B BO3YyXE.

4. Tlpmu ompeneneHnr KOJIMYECTBA MPOBOJOB, MPOKIAABIBAEMBIX B OJHON TpyOe (Wim
KHUJI MHOTOXXWJIBHOTO TIPOBOJHUKA), HYJICBOH pabodMii MPOBOTHUK YETHIPEXTPO-
BOJIHOW CHUCTEMBI, a TAK)KE 3a3EMJISIOIINE W HYJIEBBIC 3aIMTHBIC MPOBOJIHUKH B pac-
4eTe HE MPUHUMAKOTCSL.

Tabnuua I1-3

MuHuMaJIbHbIC KPAaTHOCTH AOIMIYCTHUMBIX TOKOBBIX HAIPY30K Ha IIPOBOJA U kabenu 1mo oT-
HOMICHWIO K HOMHWHAJIbHBIM TOKaM WJIHW TOKaM Cpa6aTI>IBaHI/I$I 3alIUTHBIX aIlllapaToB

3HaueHue Toka [ KpaTtHOCTE JOMYCTUMBIX JJIMTENBHBIX TOKOB, K,
3ammTHOro annapa- | Cetu, AJid KOTOPBIX 3alllUTa OT neperpy3ku oda3arenpHa | Cery,
Ta [TpoBoaHUKM C pe3uHOBOM wiu nosuxjaop- | Kabenmc | Herpe-
BUHWJIOBOW M30JIALIUEH OyMakHOM | Oyrolme
B3peiBo- 1 moxkapoonac- | HeB3pbiBo- 1 | H30JIALUEN | 3AIIUATHI
HbIE TIOMEIIEHUSA, KUJIbIE, HEMO0Kapo- OT Tepe-
TOPrOBBIE U T.1I. OmacHbIE po- I'PY3KH
MEILICHHS
MIPOMBIIII-
JICHHBIX
NpeANPUATUI
HomuHanbsHbIN TOK 1,25 1 1 0,33
IJIABKON BCTAaBKU
MPETOXPAHUTENIEH
Toxk cpabaTbsiBaHuA 1,25 1 1 0,22
3JEKTPOMArHUTHOTO
pacuenuTens aBTo-
Mmara
HomunanbsHbBIN TOK 1 1 1 1
TEIJIOBOTO WJIU
KOMOMHUPOBAHHOTO
pacuenuTens aBTo-
Marta 0e3 peryJssaTo-
pa
Toxk cpabarbsiBaHUs 1 1 0.8 0,66
TEIJIOBOTO paclie-
MATEIIS C PETYATO-
pom

Tabnuua [1-4




CBETUJIBHUKH C JJaMITaMU HaKaJIMBAHUS, PEKOMEHIyEMbI€ JI1 MPUMEHEHHUS B CEJIbCKOM
XO3SIUCTBE

Twn CBETUJILHUKOB

MOIIHOCTH JaMIIbI,

O06nacTh NPUMEHEHUS

Bt

HCIIO-1x100//123-01Y3 «Actpa-1» 10 100 Jlns momenneHui ¢ Hop-
HCIIO-1x200//123-07Y3 «Actpa-3» 150...200 MaJIbHBIMH yCJTOBUSIMU CpeE-
HII1O-18-1x150/H-06-Y4 150 IbI (B CYXHX U BJIQYKHBIX).
HITO-18-2x60/H-08-Y4 2x60 crerieHb 3amuThel 1P23, kiu-

MATHUYECKOE UCTIOJIHEHUE Y 3
HCIIO-1x200/]153-08Y3 «Actpa-» 10 200 J11g noMeleHui ¢ TAKEbI-
[ICX-60M-VY3 60 MU yCIIOBUSAMH CPEIBI (ChI-
IIIIP-100Y 3, III1P-200VY3 100 u 200 PBIX, 0CO00 CHIPBIX, MbIJTb-

HBIX )
IIMIA-100Y3, TITI-200Y3 100 u 200 Crenenp 3amutsl P53, P60
HCTIO-1x200//153-03¥3 150-200 B chIpBIX, NBITBHBIX U C XH-
«Actpa-12», «Actpa-32» 100 MHYECKOW AKTUBHOM CpeIon
HCIIO-1x100//153-02VY3 «Actpa-11» 2x100 B IOMEIIECHUIX
ITHIT-2x100-¥Y3
CI10-200-1-¥Y1 200 st Hapy KHOTO OCBELICHUS
HCVY-04-200-001-Y1 200
HNCVY-01x2000-K63-01-VY1 2000
Ta6nuua I1-5
3navyenus ramma Gpysnkimun [(x)

X I'(x) X I'(x) X I'(x) X I'(x) X I'(x)
1.00 | 1.0000 | 120 |[09182| 140 |0.8873 | 1.60 | 0.8935| 1.80 | 09374
1.01 109943 | 121 |09156| 141 |[08868 | 161 | 08947 | 1.81 | 0.9341
1.02 | 09888 | 122 |[09131| 142 |08864 | 162 |0.8959 | 1.82 | 09369
1.03 109836 | 123 |[09108| 143 |0.8860| 163 |08972| 1.83 | 0.9397
1.04 109784 | 1.14 |09085| 144 | 08853 | 1.64 |0.8986 | 1.84 | 09426
1.05 109735 1.15 [09064 | 145 | 08857 | 1.65 | 09001 | 1.85 | 09456
1.06 | 09687 | 126 [09044 | 146 |0.8856| 166 |09017| 1.86 | 0.9487
1.07 109462 | 127 |[09025| 147 |0.8856 | 1.67 |09033 | 1.87 | 09518
1.08 109597 | 128 |09007 | 148 |0.8858 | 1.68 | 0.905 1.88 | 0.9551
1.09 109555 129 (08990 | 149 | 08860 | 1.69 | 09068 | 1.89 | 09584
1.10 | 09514 | 130 [08975| 150 |0.8862 | 1.70 | 09086 | 190 | 09618
.11 | 09474 131 0890 | 1.51 |0.8866 | 1.71 | 09106 | 191 | 0.9652
1.12 109436 | 132 |[089%46 | 152 |08870 | 1.72 | 09126 | 192 | 0.9688
1.13 109399 | 133 (08934 | 153 | 08876 | 1.73 | 09147 | 193 | 09724
1.14 109364 | 134 |08922| 154 |08882 | 174 |09168| 194 | 09761
.15 109330 | 135 [08912| 155 | 08889 | 1.75 | 09191 | 195 | 09799
.16 |1 09298 | 136 |[08902 | 156 |0.889% | 176 |09214| 1.96 | 0.9837
1.17 109267 | 137 |[08893 | 1.57 |0.8905 | 177 |09238| 197 | 0.9877
1.18 109237 | 138 |[08885| 1.58 |0.8914 | 178 |09262| 198 | 0.9917
1.19 109209 | 139 (08879 | 1.59 08924 | 179 | 09288 | 199 | 09958




[Mpumeuanue. [Tpu x=2I'(2)=1; mpu x>2I'(x)=(x-1)I'(x-1);
npu x<1T'(x)=(x+1)/x.

Tpynoemkocts TO u TP snexrpoasurareneit

Tabnuua [1-6

Tun Yacrora Bun TpynoeMkocTh (e, -u) mpu MOIIHOCTH JIEKTPOIBUTA-
3JIEKTPO- | BpamieHus | padoT tens, KBt
nBuarare- | 00/MuUH o 1,1 0 3 05,5 | noll | no22,5| mo40
A
C xo- Bce gac- TO 0,3 0,4 0,5 0,6 0,7 0,7
POTKO- TOTBI
3aMKHY-
TBIM PO-
TOPOM
C da3- | Bceuac- TO - 0,5 0,6 0,7 0,8 0,8
HBIM PO- TOTBI
TOPOM
C xo- 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 7,7
3aMKHY- 1500 TP 3.9 4.3 4.8 54 6,0 7.4
THIM PO- 3000 TP 3,7 4.1 4.5 5,1 5,6 7,0
TOPOM
C das- 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
TOPOM 1500 TP - 5,0 5,5 6,4 7,1 8,9
3000 TP - 4,7 5,2 5,9 6,6 8,2

[Ipumeuanne. Tpynoemkocts To m TP asnexkrtpoasurarenei, yCTaHOBJIEHHBIX B

TPYAHOJIOCTYIHBIX MECTaX, YBEJIMUMBATh B 2 pasa.

tabauna [1-7

Tpynoemkocts TP u To cBeTOTEXHUYECKOTO 000PY/I0BAHUS

HanmenoBanune XapakTep MOMEIEHUS TpynoeMKkocTh uel, -4
CBETOTEXHUYECKOTO TO TP
000pyI0BaHUS
CBETHIIEHUKH C Cyxue ¥ BJIaXHbIC 0,10 0,25
JlaMnaMu Coipbie, 0c000 CBIPHIE, ¢ XUMHUYECKH aKTHB- 0,15 0,40
HOU Ccpeaou
CBETHIIBHHUKH C Ta- Cyxue ¥ BJIa)KHbIC 0,13 0,30
30pa3psAIHBIMU Coipbie, 0c000 ChIpbIC, ¢ XUMHUYECKH aKTHB- 0,20 0,50
JlaMmaMu HOU Cpeaoun




Tabmuna [1-8
Tpynoemkoctu Texanueckoro odciyxusanus (T0O), rekymiero (TP) u kanuransHoro (KP)

PEMOHTA ANEKTPOINPOBOJIOK B pacuere Ha 1000M MpOTSKEHHOCTH

OnekrponpoBoaku |  CedueHue Bun po- TpynoeMKoCTb, uen.-u
MM KJ1aJIKA TO TP KP
Kabemn ABPT, 2.5 Ha ckodax 13 195 812
AHPI', ABBI, 6 Ha ckodax 14 210 875
AIIBI" u np. 10 Ha cKoOax 14,4 216 900
Kabenu ABPT, 2,5 Ha TPOCY 4,2 66 262
AHPI', ABBI, 6 Ha TPOCy 4.6 69 287
ATIIBI u nap. 10 HA TPOCY 5 75 312
IIpoBoaa Tpoco- 16 Ha Tpocy 4,5 45 187

Beic ABTB, APT

[IpoBoaa oaHO- 2.5 B CTaJIbHBIX 1,2 18 75
YKUJIbHBIC WA 6 TpyOax 1,4 21 87
MHOT'OKHJIbHBIC B 10...16 1,8 27 112
OOIIICH OIICTKE 35 2,6 39 162
[IpoBoaa oaHO- 2.5 B CTaJIbHBIX 1,7 25,6 106
YKUAJTbHBIC 6 TpyOax B 2 2 30 125
10...16 JINHAM 32 48 200
35 3,8 57 237
2.5 B CTJIbHBIX 2,2 33 137
6 TpybOax B 3 2,6 39 162
10...16 JIMHAM 3.8 57 237
35 4.8 72 300
[Iposona ms oc- 2.5 OTKpbITaAA 4.8 72 300
BETUTEIIBHOU CETH 6 OTKpHbITas 5,2 78 325
AIITIB, AIIB, 2.5 CKpbITas 3,6 54 225
Alln 6 CKPBITast 4 60 250




Tabnuua [1-9

[Tepuoauunocts To u TP snexkTpoobopy noBanus

ONeKTpooOopy1I0BaHKE

Mecto pa3menieHus
3IEKTPOOOOPY1I0BAHUA

[lepnoaAn4HOCTH B MECAIIAX

TO TP

DNEeKTPOBUTATENH Ce-
pun 4A

Bo Bcex moMeleHusx,
KpOM€ JOMJIbHBIX 3a-
JIOB 1 MOJIOYHBIX OT-

JICJICHU M

3 24

JlonunbHbBIE 327161 U MO-
JIOYHBIC OTACIICHHS

(epm

Ha otkpeiTom BO3ayXxe
WJIY TI0JT HABECOM

1.5 24

[Tycko3ammTHas anmna-
parypa

B cyxux u BmaxHbIX
MOMEIICHUAX

3 24

B CBIPBIX M IIBLJIBHBIX
IIOMCIHICHUAX

B 0co60 chipbix ¢ XH-
MHUYECKU AKTUBHOU
CpelIor, HA OTKPBITOM
BO3yX€ WJIA NIOJ Ha-
BECOM

CBETWIBHUKHT

B cyxux u BmakHbIX
MOMEIICHUAX

B chipbix, 0c000 ChI-
PBIX C XUMUYECKH aK-
TUBHOU CpPEeION Mo-
MEIICHUSIX

CusioBbie cOOpKU 1
IITUTKA OCBETICHUAS

B cyxux, BlIaXHbIX,
MBIJTBHBIX W ChIPBIX
MOMEIIEHHUAX

B 0co60 chipbix ¢ XU-
MHWYECKU aKTUBHOU
CpeaoH MOMEICHUIX

1.5 12

[Ipumeuanus:

1. Jlns snexTpoasuraTeneit ¢ pa3HbiM pOTOPOM TPHUBEACHBI IEPHOIAYHOCTH CIIETYET
yMEHBITUTH Ha 1/3

2. B Tabnume ngaHpl MEepUOAMYHOCTH TeKyrmx pemMoHToB (TP) mpm ucmons3oBanmnm
anekTpoaBuraresaeh ot 8 1o 16 u B cytku. [lpu ucnons30BaHUM 31EKTPOABUTATEIEH
710 8 4 B CYTKM NMPUBEICHHYIO NEPUOJAUYHOCTD JJIA PAa3IMUHBIX BUAOB 000pYyI0Ba-

HUA CIEAYEeT YMHOXKUTh Ha 1,7, a mpu ucnoiab3oBaHuu Oojiee 16 4 B cyTku — Ha
0,75.



ITepunoaununocts TO, TP u KP snekTponpoBoaok

Tabnuua [1-10

XapaKkTepUCTHKA XapakTep moOMeEIeHUH [leproaudaHOCTD, MECSILIBI
3IEKTPONPOBOIKA TO TP KP
DONEeKTPOINpoBOIKa, BbINOJHEH- | CyXHe U BJIaKHbBIC 6 24 180
Hasg kaleneMm B TpyOax, Kopo- | CeIpbi€ U MBLIbHBIC 6 24 120
0ax, 1oTKax no creHam, epmam | OcoGo ChIPbIE U ¢ XMMHUYE- 4 18 96
U T.II. CKH aKTUBHOM CPeaOM
ONEeKTPOINPOBOJIKa, BbINMOJHEH- | CyXHe U BIaKHbIC 4 18 96
Hasg W30JIMPOBAHHBIMU NPOBO- | ChIPHIC U IBLILHBIC 4 18 60
Aamu B Tpydax, kopobax, J10T- | Oco60 CHIpbIE M ¢ XUMHYE- 3 12 42
Kax Io cTeHaM, epmMam U T.11. CKH aKTHBHOM Cpeao
CkppiTasg mpoBOJKa CETH OCBe- | Bee BUIBI TOMEIICHUH 6 24 120
IIEHUS

Tabnwuua [1-11

Tpynoemkocts TO u TP U3A, cunoBbix cOOPOK U OCBETUTEJIBHBIX IIIUTKOB

ONeKTpooOopy1I0BaHKE TpynoeMKocCTb,
Yyes.-u
1 2 3
CunioBble COOpPKM € BBOJHBIM PYOWJIBHUKOM M YHKCIIOM TO TP
TPYIII 4...8 0,36...0,6 [ 5,4...9,0
10 0,70 10,50
12 0,80 12,00
[[UTKH OCBETUTEBbHBIC C YMCIIOM TPYIII
2...10 0,2...0,52| 3...7.8
12...16 0,6...0,769...11 4
ABTOMATHYECKHE BBIKIIOUATEN TPEXIOMIOCHBIE C HOMM-
HAJIbHBIM TOKOM, A 1o 50 0,25 1,75
100 0,30 2,00
200 0,35 2,50
600 0,35 2,50
KoHnrtaktopsl 0,40 2,50
MarHuTHbIE TTyCKaTelIn ¢ HOMUHAJIBHBIM TOKOM, A 10 3 0,21 1,36
10 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
TemnmoBbie penie 0€3 MPOBEPKH HACTPONKH
OJTHOMOJIIOCHBIE 0,18 0,50
JIBYXMOJIFOCHBIE 0,20 0,65




TPEXIOJTIO CHBIE 0,25 0,85
TernmoBsle pesie ¢ NPOBEPKOU HACTPOMKM:
OJTHOMOJIIOCHBIE 0,85 1,20
JIBYXMOJTFOCHBIE 1,10 1,65
TPEXTMOJIFOCHBIE 1,40 1,90

[Ipumeuanue. ecinm HET CHEUHAIBHBIX OTOBOPOK, TO MPOBEPKA HACTPONKH TEITOBBIX
pene npu To He oCcyEeCTBAAETCA, a OCYIIECTBIAETCA 3Ta ClIENMAIbHASA ONIEPALUs TOJIBKO

mpu TP.

Tabmura I[1-12

Pexomenmyemas uncnerrnocts U TP snexTporexandeckoit (TemTOTeXHUYECKON) CITy KObI

TpynoemMkocTs HNHxeHEpHO-TEXHUUECKNE PAOOTHUKHU
00CITy>KMBaHHUA,
YCI.EJ.
Bcero Benymue nn- HNnxenepol 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 I1-13

Cnenumann3nupoBaHHbIC CTAIIMOHAPHBIE TEXHUYECKUE CPEACTBA JU1sl OOCITY KUBAHUS YHEP-
rE€TUYECKOro 000pyI0BAHUS B X03AHCTBAX

OCHOBHBIE XapaKTEPUCTUKH IITOPO [TocT snekTprka
1 2 1 2 3
TunoBoi NpoekT 816-1-19 | 816-1-17
816-1-20 | 816-1-18
["'omoBas TPy 10€MKOCTh BBITIOJTHE H- 20,2 10,1 o 2 o 4 0 6
HbIX padoT, ThIC. YEJ.-U
OO0beM BHITIOTHAEMBIX pabOT B yC- 4200 2100
JIOBHBIX PEMOHTAX 3a roJJ
Pasmepsl 3m1anud, M 12x24 12x18 - - 4.4x6
[Tnowmane HOMGH.ISHI/Iﬁ (Yy4acTKoB),
M
oO1as 317 237 15 18,5 26,5
OKPACKH, MPOMUTKH U CYIIIKH




000pyI0BaHUA, 29 26,5
PEMOHTHO-MOHTAYXKHOT O, 67,5 53,5
OoKca I CTOSHKH CIIEIaBTO-

MOOMIIS, 54 49.5
MIPOBEPKHU MPUOOPOB U CPEICTB

aBTOMAaTHU3AIIUM, 35,5 17.5
cKanaa; 35 16,5
OBITOBBIX MOMEIICHUH 52,5 46,5

YucneHHOCTh paboTalommX, Yei. B 14 7
TOM YHCJIe padoUunx 12 5
[IpuMeHsaeTCa B X035 UCTBE C TAPKOM ot 1500 ot 800 10 200 | mo400 | mo 600
3JEKTPOOOOPYAOBAHHUS, YCII. €. 10 3000 10 1500

Tabnuua [1-14

Texunueckue nannbie konaeHcatopos KM, KC KCO

Tun koHAEHCaTOpA Ubon,KB | Quon, KBap | Cyoy, MKD Lions A
KM1-0,22-4,5-3V3(1VY3) 0,22 4.5 296 20,5
KM2-0,22-9-3V3(1V3) 0,22 9 592 40.4
K(C2-0,22-12-3V3(1V3) 0,22 12 790 54,6
KC1-0,22-16-3V3(1V3) 0,22 16 1052 72,7
KCO0O-0,38-12,5-3Y3(1VY3) 0,38 12,5 276 32.9
KM1-0,38-13-3Y3(1VY3) 0,38 13 286 34,1
KC1-0,38-14-3V3(1V3) 0,38 14 309 36,9
KC1-0,38-16-3V3(1V3) 0,38 16 353 42.1
KC1-0,38-20-3V3(1V3) 0,38 20 441 52,6
K(C2-0,38-28-3V3(1V3) 0,38 28 618 73,7
K(C2-0,38-40-3V3(1V3) 0,38 40 882 105,7

Ta6muna I1-15
Texuuueckue aanHbie koHAeHCcaTopoB MBI'O, MBI'U, MBI 'TI

Tun koHAeHCaTOpa Uson, B Cron, MKD
400 1;2:4:10;20
MEI'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
MBITI 400 0,25;0,5; 1;2;4; 10
630 0,1;0,25;0,5;1;2;4:10

[Tpumeuanue. Pabouee HanpsKeHUE 711 KOHACHCATOPOB YKA3aHO AJIsl TOCTOSTHHOTO

TOKa.




Tabnuua [1-16

ITepeuens 06opy10BaHKA, MPUOOPOB M HHCTPYMEHTA TTOCTA JICKTPHKA

KonnuectBo
O0opyaoBanre U IPUOOPHI Tum, mapka BapuanTsl
1 2 3

O0opyaoBaHue
HacTonbHO-CBEPIMIIBHBIN CTAaHOK HC-12A 1 1 1
TounmnbpHO—TIITH(OBATTEHEIHT 3b631A 1 1 1
Bepcrak cnecapHblidi METAITMYECKAN
[lIxad ns mpubOpoB, HHACTPYMEHTA OPT-1468 1 1 2
U JOKYMCHTAINA
[Ixad nns xpaneHus MaTepuaioB 1 1 2
BanHOYKa 111 TPOMBIBKY J€TaNICH 1 1 1
Kommpeccop muadparmennsiii (vmm 400x300x200 1 1 1
MBLIIECOC)
Cremnax CO-45A 1 1 5
Crena 13VH-1 1 2 2

- - 1
[Tpubopsl

[Tpubop KOMOUHUPOBAHHBII 1 2 3
MerommeTp 1 1 1
TaxomeTp 1 1 2
JIrokecmeTp 1 1 1
HN3mepurtens cONpOTUBIICHUS 3a3€M- - - 1
JICHUA
dazoykazaresb 1 2 3
NnpaukaTop HanpsHKeHUs 1 2 3
Kremm snekrponsmepuTeabHbie 1 1 2

NucTpymeHTsI
Kommyiekt MmoHnTepckoro uuctpymen- | [MMM-4905 unu 1 2 3
Ta [TNM-1424
DNeKTpuUecKas Apeb N>-1013 1 1 1
DNeKTponasibHUK IICH-65 1 1 2
Tucku MOBOPOTHBIE 1 1 2
HanunbHuK (KOMIUIEKT) 1 1 2
Habop uncTpymenTa /s Hape3aHus
METPUYECKON Pe3bOBI (KOMILIEKT) 1 1 2
[MleTka MeTanInueckas 033,35,42, 1 1 2
Kpackopacneuiurens 5,56,78,8)5 - - 1
Habop cBepn (koMIuiekT) 9,10

[I1-1-125-0,1 1 1 2
[IITaHreHMpKyJIb 1 1 2




MonTtepckue KorTH (Tap)
[IpenoxpaHuTENBHBIN MOAC
[TepuaTky pe3WHOBBIC TUINCKTPHUYIC-
ckue (map)

KoBpuku pe3nHoBbIC (ITYK)
KomrmtekT 3ammTHBIX CPECTB U Ha-
oop makatoB no Th
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