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ITACIIOPT KOMIUVIEKTA KOHTPOJIBHO - OHEHOYHBIX CPE/ICTB

1.1.061acTh IPpUMEHEeHHUsA KOHTPOJIbHO-0I[€HOYHbIX MaTepHUAIoB
Pesynbrarom  ocBoenuss gucummuiiHbl - «MJK.02.02  YcTpolicTBO M TeXHHUUeCKOe
00C/y>)KMBaHWe 37eKTPUUeCKUX TO/CTaHLMN» sBJisieTcsl (OpMUpPOBaHWe 3HaHUM, YMEHWM u
HaBBIKOB, 001I[EKY/IbTYPHBIX U MPO(dheCcCHOHaTbHBIX KOMITETEHIUH.
dopMoii NIPOMeKyTOUHOM aTTecTalvu sBjisseTcs — AuddepeHLMpOBaHHbIN 3aUeT
Buzipl poBeieHHsT TEKYILer0 KOHTPOJIS: TMCbMEHHbIN, YCTHBIN, KOMOWHUPOBAHHBIN OMPOC.

1.2. TpeboBaHus K pe3y/IbTaTaM O0CBOEHHUS y4eOHOH JUCIMILTHHBL.

TpeOoBaHMs K pe3y/IbTaTaM 0CBOeHHsI YUeOHOH JUCIUIUIUHBI.

B pe3sysibTaTe 0CBOeHHST MEXXIUCLIMTUIMHAPHOTO KOMIT/IeKCa 00YyJaroIIuiCs JomKeH

yMeTh:

Y1 pa3pabatbIBaTh 3/1IEKTPUUECKHE CXEMbI YCTPOWCTB 3/IEKTPUUECKUX MTOCTAHLIUN U CeTel;

Y2 BHOCWTH W3MeHeHWs B TIPUHIMIMAJbHbIE CXeMbl TIPU 3aMeHe TPUOOPOB armapaTypbl
pacnpeieNiMTe/TbHbIX YCTPOWCTB;

¥3 obecrieunBaTh BBITIO/IHEHWE pabOT 10 00C/Ty>KMBaHUIO TPaHC(HOPMaTOPOB U TipeobOpa3oBaTesieit
3/1eKTPUYECKOW SHepruy;

Y4 ob6ecrieunBaTh MpoBefieHWe pabOT TIO0 OOCTY)KHMBaHWIO O0OOPYZOBaHUSI PACIIpe/eUTeTbHBIX
YCTPOMCTB 3/71eKTPOYCTaHOBOK;

Y5 KOHTpPO/IMPOBaTh COCTOSTHME BO3AYIIHBIX U KabenbHBIX JTMHWM, OPraHU30BLIBaTh U TIPOBOJUTH
paboTBHI 10 UX TEXHUYECKOMY 00CTy>KUBaHUIO;

Y6 rcrnonb3oBaTh HOPMAaTUBHYIO TEXHUYECKYHO I0KYMEHTALUI0 U UHCTPYKLUY;

Y7 BBINOJHATh pacyeTbl pabOUMX M aBapUMHBIX PEKUMOB JIEHCTBYIOIIMX 37€KTPOYCTaHOBOK M
BbIOMpaTh 000pyZOBaHue;

Y8 ohopmsisiTh 0TUETHI O TIPOJie/IaHHOM paboTe;

3HaTh:

31 ycrpoiicTBo 000pyZOBaHMs 37IEKTPOYCTAaHOBOK;

32 ycnoBHbIe Tpaduueckre 0603HaUeHUS 37IEMEHTOB TeKTPUUECKUX CXeM;

33 JIOTUKy TIOCTPOEHHSI CXeM, TUIIOBble CXEMHbIe peIleHHs], TPUHIUMHAAIbHbIE CXEMBI
9KCTUTyaTUPYEMBbIX 3JIeKTPOYCTaHOBOK;

34 BuibI paboT U TEXHOIOTHIO 00C/TY>KUBaHUS TPAHC(HOPMATOPOB U MPeoOpa3oBaTeel;

35 BU/IbI ¥ TEXHOJIOTWU PAbOT 10 00C/TyKUBaHUIO 000PYI0BaHUSI PACIIPe/|e/TUTe/IbHBIX YCTPOWCTB,;
36 3KcIUTyaTalMOHHO-TEXHUYECKHEe OCHOBBI JIMHUMA 3JIEKTPOIIepeAaun, BUAbI U TEXHOJIOTHUA PaboT
110 UX 00C/Ty>KUBaHUIO;

37 OCHOBHBIE TIOJIOXKEeHHSI TIPaBUJ1 TEXHUYECKOU SKCILTyaTal[iu 3/1IeKTPOYCTaHOBOK;

38 BU/IbI TEXHO/IOTUYECKOUW 1 OTUETHOM JOKYMEHTAL|H, TIOPSIIOK ee 3arlo/THeHusI.

HMeTb NMPAKTUYeCKUH OMbIT:

-COCTaBJ/IeHUs 37IEKTPUUECKUX CXeM YCTPONCTB 3/IeKTPUUeCKUX TIO/[CTAaHLIUM U ceTel;
-MOJIepPHHM3aLIY CXeM 37IeKTPUUYECKUX YCTPOMCTB MO/ACTAHLINM;

~-TeXHUYEeCKOT0 00C/Ty)KUBaHHsI TpPaHC(HOPMaTOPOB U ITpeobpa3oBaresieli 3/IeKTPUUECKON SHEPIHH;
-00cykKrBaHUsI 000PY/J0BaHUS pacTipeZie/TUTeTbHbIX YCTPONCTB 37IEKTPOYCTaHOBOK;
-3KCIUTyaTalliy BO3AYILIHBIX U KaOeTbHBIX JITMHUH 3/IeKTpOIIepe/jauy;

-IPUMEHEeHUs] MHCTPYKLUH W HOPMAaTHBHBIX IPABWJI TIPU COCTaBJeHHWH OTYETOB W pa3paboTke
TeXHOJIOTUUeCKUX JOKYMEHTOB.



1.3 KomneTeHIiuu

OK 01.

OK 02.

OK 04.

OK 09.

OK 10.

IIK 2.1

IIK 2.2

IIK 2.3

IIK 2.4

IIK 2.5

BbiGupamb cnoco6bl peweHusi 3a0au npogheccuoHanbHOU OessimeabHOCMU
npumeHumMe/bHO K paz/AuYHbIM KOHMEKCMam.

Ocywjecmeénssmb  NOUCK, aHA/AU3 U UHMepnpemayuio  uHgpopmayuu,
Heo06x00umoll 0/151 8bINO/AHeHUs 3a0ay npogeccuoHaIbHOU desime/IbHOCMU.

Pabomamb e Ko/ajiekmuee u KomaHoe, 3¢¢pekmueHo 63aumodelicmeoeamb C
Ko/1/1e2amu, pyKo8ooCcmeom, KaueHmamu.

Hcnoab3zoeamb  uHpopmayuoHHble mexHonM02UU 8  NpoheccuoHanbHoOu
dessme/ibHOCMU.

ITob306ambesi npogpeccuoHanbHOUl OOKyMeHmayuell HaA 20Cy0dpcmeeHHOM U
UHOCMPAHHOM SI3bIKAX.

YQumamsb u cocmaensams 3/1eKmpuyecKue cxemMbl 3/eKmMpuyecKux noocmaxHyutl u
cemeltl.

BbinosHsams ocHogHble 8udbl pabom no o6c/ayHcueaHurw mpaHcgopmamopos u
npeobpazoeameseti 3/1eKMpu4ecKoll IHepauul.

BbinoaHsimb  ocHoeHble @udbl pabom no o06c/ayxdcueaHuio 0060pydoeaHus
pacnpedesumesbHbIX YCMpoUcme 3/1eKMpoyCImaHoBoK, cucmem peseliHbIX
3aujum u agmomamu3upo8aHHbIX CUCIIEM.

Bbino/siHsmb 0CHOBHble 6UObI pabom no 00CAyHCUBAHUIO B030yWHbIX U
Kabe/IbHbIX /AUHULL 3/1eKMPOCHAOHCEeHUSI.

PaspaGambieamb  u  ogopmasmp  MeXHO/N0UYECKYI0 U  OMYemHylo
00KymeHmMayuio.



2.2 KoHTpOJIb ¥ OLl€HKa 0CBOEHHSA YUeOHO! AMCIUIUIMHBI/MEeXAMCIUIIMHAPHOT0 KOMIIEKCa 0 pa3jenaM (TeMam)

O/ieMeHT yueOHOH JUCIHUIUIMHBI/MeXJHCIMIUTMHAPHOI0 Kypca

Tekyuias aTrecTanusi
(TeKyu[uii KOHTPOJIb YCIIeBaeMOCTH)

HaumeHnoBanue
OLIeHOYHOI'0 CPeACTBa

Pe3ynbTaThbl 0CBOEHUA (3HAHUS,
yMeHHUs1, KOMIIeTeHIIH)

Paszpen 6 Y CTpPOMCTBO H TEXHHYECKOe 00C/Ty)KUBaHHEe KOHTAKTHOW CeTH
Tema 6.1 KoHTaKkTHBIE MOJABECKH HC; T13 31; 32;¥1; 11K2.1; TIK2.2;
I1K2.3;0K1
Tema 6.2 OcHoBHbIe MaTepHa/ibl KOHTAKTHOM CEeTH. HC; I13 310; 36; Y6; Y7;I1K2.2; TIK2.3;
OK2;0K3
Tema 6.3 ApMarypa H y3/ibl KOHTAKTHOH CeTH HCG; 113 34; ¥Y3; Y7, 11K2.2;0K4;0K5
Tema 6.4 BeTpoycToiuMBOCTh KOHTAKTHOM CETH HC; I13 39;I1K2.4;0K6
Tema 6.5 ITuTaHMe U CeKIIMOHMPOBAaHNE KOHTAKTHOM CeTH HC; I13 35; 39;¥2; Y4;11K2.3;0K7
Tema 6.6 Y cTpolcTBa KOHTAKTHON CeTH HC; I13 33; 37;Y6; Y8;I1K2.5;0K8;0K9
Tema 6.7 Onopbl KOHTAKTHOMN CeTH U 3aKpeI/ieHue UX B TPYHTe HC; I13 38;Y6; ¥8; I1K2.1; IIK2.5;
Tema 6.8 PenbcoBble 1enu, 3a3eM/IeHUsl, 3all[UTHbIEe YCTPOWCTBA M HC; I13 31; 32;¥1; 11IK2.1; TIK2.2; TIK
OorpaxkKjeHus 2.3;0K1
Tema 6.9 B3aumopeiicTBe KOHTAaKTHBIX MOJABECOK U TOKONPHEMHHKOB HC 310; 36; Y6; Y7;IIK 2.2; IIK 2.3;
OK2;0K3
Tema 6.10 | MexaHu4yecKde pacueTbl NPOCThIX U ILEMHBIX KOHTAKTHBIX HC; I13 34; Y3; ¥7; I[1K2.2;0K4;0K5
MO/IBECOK:
Tema 6.11 | CocTraB/ieHHe MOHTA)XKHBIX IJIAHOB KOHTAKTHOM CeTH HC; I13; BCP 39;I1K2.4;0K6
Pazgen 7. | TexHuueckoe 00C/Ty)KMBaHHE KOHTAKTHOH CeTH
Tema 7.1 OpraHu3anus TpyAa NPH TEXHUYECKOM 00C/Ty)KMBaHUM HC; I13 33; 37;¥6; Y8;IIK 2.5;0K8;0K9
KOHTAKTHOM CeTH
Tema 7.2 TexHnUecKoe 00C/Ty)KMBAHHE YCTPOHCTB KOHTAKTHOM CeTH HC; I13; BCP 38;¥6; ¥8; IIK 2.1; ITK2.5;
Pazpen 3. JJIeKTpHUYeCcKHe CXeMbl JJTIeKTPHUEeCKHUX ceTel
Tema 8.1 Y cTpoUCTBO 1 KOHCTPYKTHBHOE UCIIO/THEHHE 3/1eKTPUUYeCKUX HC; T13 310; 36; Y6; Y7;I1IK1.2; T1K1.3;
ceTei OK2;0K3
Tema 8.2 JJIeKTpUUYeCcKHe CXeMbl 3/IeKTPHUeCKUX ceTer HC; I13;BCP 34; ¥3; ¥7; I1K2.2;0K4;0K5




Tekyinas aTTecTanus
O/IeMeHT yueO0HOH AU CIUIUTHHBI/MEeXAUCIUTUTMHHAPHOT0 Kypca (TexyImui KOHTPO/IE yClIeBaemMoCTH)
HaumMeHoBaHue Pe3yibTaThbl 0CBOEHUA (3HAHMSA,
OLIeHOYHOI'0 CpeACTBa yMeHHs, KOMIIeTeHIMH)

Pa3zpen 9. OG6cny)KuBaHMe BO3/JyIIHBIX U Ka0e/IbHbIX JTUHUH

3/IEKTPOCHA0KEeHU S
Tema 9.1 TexHUUECKOe 00C/Ty)KMBaHHe BO3AYIIHBIX IMHUM HC 310; 36; Y6; Y7;I1K2.2; TIK2.3;

3/IEKTPOCHA0KEeHU A OK2;0K3
Tema 9.2 TexHuYecKoe 00C/Ty)KMBaHHEe Ka0e/TbHBIX JTHHUM HC; I13; BCP 34; ¥3; ¥7; I11K2.2;0K4;0K5

3/IEKTPOCHA0KEeHU A
Pa3pen 10 | Pa3paboTka u ohopMyIeHHe TeXHOIOTHYECKON U OTUETHOM

AOKYMEHTAlMHU YIeKTPUYECKHUX ceTel
Tema 10.1 | HopmaTtuBHas, TexHHUYeCKas JOKYMeHTALUsA U HHCTPYKLUMN HC; I13; BCP; KIIP 35; 39;¥2; Y4,11K2.3;0K7
IIpoMe)XyTouHas aTTecTalUA Mo y4eOHoi A3
JUCIUTIIMHE/MeXX/ M CIMIVTHHAPHOMY KYPCY

ITpunsmble cokpawjerus, 3 — 3auem, /[3 — ouggpepenyuposamHbili 3auem, HC — Hakonume/ibHAsi cucmemda oyeHueaHusi, 3 — sk3ameH, P3 — peweHue
3a0au, TP — HanucaHue u 3awjuma meopueckux pabom(ycmHo uiu ¢ npuMeHeHUeM UH(OPMayuoHHbIX mexHonoaull) /I3 — umoeu 8bINOAHEHUs U
3awjuma aabopamopHbix pabom, I13 — umoau 8binoAHeHuUs U 3awuma npakmuueckux pabom, ITP — npogepouHas paboma, BCP — ebinosiHeHue
8HeayOumopHoO camocmosime/nbHol pabombl (OomawHue pabombl u Opyaue 8udbl pabom unu 3adaHuti), P3 — pewenue 3adau, 3AY — ycmHbie uiu
nucbmeHHblll 3auem, KIIP — ebinosHeHue u 3awjuma Kypcoeoz20 npoekma. /[as pe3y/ibmamog 0C80eHUsl YKa3bleaiom mo/abKo KOObl 3HAHUl, yMeHull u
KoMnemeHyutl




2.3. OuieHKa 0CBOeHHUs y4eOHO# JUCIUIITHHBI
2.3.1. Texymias arrecranus CTy/eHTOB.
KpuTepun onjeHUBaHNs YCTHOr0 (MMCbMEHHOI0) OIIPOCa Ha ypoKax
YCTpoicTBO U TexHUYeCcKoe 06CTyKUBaHHe KOHTaKTHOM CeTu

O1neHKa «OT/IMYHO» CTaBUTCS, €CJIH:

- CTyZAieHT 0OHapy’KMBaeT yCBOeHHe Bcero 06bema MporpaMMHOI0 MaTepuaria;

- BblJle/IsieT IJIaBHbIe TOJIOKEeHUS] B U3YYEeHHOM MaTepuasie U He 3aTPy/HsIeTCs NPU OTBeTax Ha
BU/IOM3MEeHEeHHbIe BOTIPOCHI;

- He /IOy CKaeT OMMOO0K B BOCIIPOM3BEEHUH U3yUeHHOTO MaTepraia.

O1eHKa «XOpoOLIO» CTaBUTCS, €C/IN:

- CTYJIeHT 3HaeT BeCb U3yUeHHbIN MaTepyart;

- oTBeyaeT 6e3 0coOBIX 3aTpyIHEHUI Ha BOTIPOCHI TIPeTIo/jaBaTe/is;

- B YCTHBIX OTBeTaX He JIOMyCKAeT Cephe3HbIX OIMOOK, JIETKO YCTPaHSIeT OT/e/IbHble HETOUHOCTH
C TIOMOLLIBIO IOTOJTHUTE/TBHBIX BOIIPOCOB Mperio/iaBarerisi.

OweHKa «y/J0B/IETBOPUTE/IbHO» CTaBUTCS, €CJIH:

- CTyZIeHT 0OHapy KMBaeT YCBOeHNe OCHOBHOT'O MaTepHasia, HO UCITLIThIBAaeT 3aTpy/JHEHHE TTPU ero
CaMOCTOSITe/IbHOM ~ BOCTIDOM3BEZIEHMM U TpeOyeT /IOMOHUTENbHBIX W YTOUHSIIOIIMX BOTPOCOB
ripernojaBaresis,

- TIpeJrouMTaeT OTBeuaTb Ha BOMNPOCHI, BOCIPOWM3BOZALLETO XapakTepa W MCIbIThIBAeT
3aTpyiHEeHMe MPY OTBeTax Ha BUJJOU3MeHEeHHbIe BOTPOCHI,

OweHKa «Hey/|0B/IeTBOPUTE/IbHO» CTaBUTCS, eC/IU

- Y CTyJIeHTa UMEIOTCsI OT/Ie/TbHbIE MPe/iCTaB/ieHrs 00 U3yueHHOM MaTepualie, HO BCe >ke OoJbIias
YyacTb MaTepuasa He YCBOEHa.

2.3.2 CamocTrosTenbHas padora
Kputepun onieHUBaHMA [JOK/Ia/ia HA YPOKax
YCTpPOWCTBO ¥ TeXHUUYECKOe 00C/Ty)KUBaHNe KOHTAaKTHOU CeTH

OneHKa «OT/IMYHO» CTaBUTCS, C/H:

- 33/]aHe BBITIONIHEHO B I0/THOM 00béMe Ha 100%, MaTepHas MoJHOCTBIO COOTBETCTBYET TEME,
V3/I0’KeHUe UETKOe, OTBeThl Ha BOMPOCHI MCUepIIbIBatoLye.

OweHKa «XOpOII0» CTAaBUTCS, C/U:

- 33/laHye BbINIO/IHEHO Ha 70%, U3n10kKeHre HETOYHOe, CTYZIeHT 3aTpPYJHSEeTCs MPU OTBeTax Ha
BONPOCBL.

OneHKa «y/J0B/IeTBOPUTE/IHLHO» CTaBUTCS, C/IH:

- 3agaHue BbINoHeHO Ha 40-50%, u3no)keHue MaTepuasa BbI3bIBaeT 3aTPyAHEHUE, OTBEThbl Ha
BOMNPOCHI 3aTPYHEHHBIE WIA OTCYTCTBYIOT.

OuneHKa «Hey0B/IeTBOPUTE/ILHO» CTaBUTCS, €C/IU

- 33/]aHKe He BBITIOJIHEHO B MTOJTHOM 00bEMe.

2.3.3 KypcoBoe nnpoeKTupoBaHue

Kputepuu onjeHKu

«3ayeT» CTAaBUTCS B C/yvyae, eCId BCe TeOpeTHYeCKHe BOMNPOChbl U IPAKTHUYECKHUe 3a[aHus
PaCKpBITHI U pellleHbl TIOHOCTBIO. [Ipy BBLIMOJIHEHWU TPAKTUUECKOTO 3aJjaHusl CTYJEeHT 0000
paHee yCBOEHHbIe 3HaHWs U CZieslal CBOM BbIBOZBI. K 3aziauaM mprBe/ieHbl NMOSICHEHUs], TTIOCTPOEHbI
rpacduku (re 3To TpebyeT yC/IoBHe)

«He3auer» CTaBUTCA B TOM Cjyuyae, eCId TeOpeTHUYeCKHe BOIPOCHL He pPacCKpBITHL. 3a/jauu
pewueHsl Ha 50%. 83



2.3.4 IIpakTHUYecKue 3aHATHSA
Kputepun onileHUBaHMA NPAaKTHUECKHX 3aHATUHN

Kpurepuu orjeHKu

«OTJIMYHO» - CTaBUTCH [PU NPaBUILHOM O(OPMJ/IEHNH, IPaBUIbHO, BBIMIOJTHEHHBIX pacueTax,
CBOEBPEMEHHOMU CJjaue U 3alluTe Y IIPY NPaBWIbHBIX OTBeTax MU 3alljuTe;

«XOPOIIO» - CTABUTCS MPU HE3HAUUTE/IbHBIX OTCTYIJIEHUSIX B O()OPMJIEHNH, OJHOU-ABYX
ommbKax B pacyeTax, CBOeBpeMeHHOM cZiaue U 3alljUTe;

«y/A0BJIETBOPUTEIbHO» - CTABUTHCS TP OIIMOKax B 0pOpPMJIEHHUH, B pacueTax U
HeCBOEeBPEMEHHOU CJjaue, a TaK JKe eC/Iv IIPU 3alluTe CTYZleHT He OTBeTH/I Ha TPU BOIIPOCa;

«HeY/0BJIETBOPUTE/IbHO»- [IPY HEBBITOJTHEHUH 3a/|aHUsl.

2.3.5. IIpomerxyTouHas arrectanus — Ju¢depeHpoBaHHbIN 3a4ueT
Kpurepuu orjeHKu
«OTJIMYHO» - CTaBUTCH [PU NPaBUIbLHOM OTBETe Ha TPY BOIPOCA M3 Pa3HbIX pa3/iesios;
«XOPOIIO0» - CTABUTCS MPU NPaBU/ILHOM OTBeTe Ha TPY BOIIPOCA, /jBa U3 KOTOPbIX U3 OJJHOTO pasjerna;
«YAOBJIETBOPHUTE/IBHO» - CTaBUTCS NPY NIPaBUJILHOM OTBeTe Ha /jBa BOMPOCa;
«Hey/l0B/IeTBOPHUTEe/IbHO»- IIPU OTCYTCTBHUY OTBETA Ha BOIPOCHI.

3.KOHTPO/IbHO-0LleHOUHbIe MaTepUa/bl
3.1. Tekyujas arrecTans CTyAeHTOB.

Tekyiasi aTTecTalusi M0 MEXAUCLIMIVIMHADHOMY KOMIUIEKCY «YCTPOMCTBO U TeXHUYEeCKoe
00C/Ty>)KuBaHWe KOHTAaKTHOM CeTH» TIPOBOUTCS B (hOpMe KOHTPOJIbHBIX MEePOIIPUSTHH (yCmHbIl onpoc,
oyeHka meopueckux pabom & eude 00k1ad08, pechepamos u npezeHmMayuil Ha CeMUHAPCKUX 3AHAMUSIX,
3awjuma npakmuyeckux pabom u np.), oljeHrBaHUe (haKTUUeCKUX Pe3y/IbTaTOB 00yueHUs CTY/IeHTOB,
OCYILeCTB/ISIeTCS TIperno/iaBaTesieM.

OO6beKTamMu OLIeHUBaHUSI BBICTYTIAIOT:

- yueOHasi JUCLIMIIIMHA (aKTUBHOCTh Ha 3aHSATHSIX, CBOEBPEMEHHOCTb
BBITIOJTHEHUS] Pa3/IMUHBIX BUJOB 3a/laHUM, MOCEIaeMOCTb BCeX BH/IOB 3aHSTHM [0 aTTeCcTyeMou
JVCLIMTI/TUHE);

- CTereHb YCBOEHUsI TeOPeTUUeCKUX 3HAaHUMH;

- yYPOBeHb OBJIaZieHUs1 TIPAKTUUECKUMU YMEHUSIMU U HaBbIKaMU 110 BCEM
BUZIaM yueOHOM paboThI;

- pe3y/ibTaThl CAMOCTOSITE/IbHOM pabOTHI.

AKTHUBHOCTb CTyZIeHTa Ha 3aHATHUSIX OIIEHMBAeTCSl Ha OCHOBe BBITIOJTHEHHBIX CTY/IEHTOM paboT u
3a/laHUl, MMPelyCMOTPEHHBIX JAHHOM pabouei MporpaMmol MeXXAUCLMIUIMHAPHOTO Kypca.

3ajgaHus /A TeKylleH arTecTaluy (KOHTPO/IbHBIN ONPOC)

Pazgen 1: YcTpoiicTBO U TeXHHYeCKOe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH
Tema 1.1. KoHTakTHBIE IOABECKH:
Bonpocsl /151 yCTHBIX ONPOCOB :
1.ITpocTble KOHTaKTHbIE TTOJBECKHU.
2.Ctpesnbl MpoBeca KOHTAKTHBIX MPOBOJOB U MX BJ/IMSIHME HAa KadyeCTBO TOKOCbeMa. 3.[l/IMHbI
TIPOJIETOB, JOIyCKaeMble CKOPOCTH JIBWKEHHUs 3JIEKTPOIIOBIKHOIO COCTaBa.
4.061acTh NpUMeHeHUs! TPOCThIX KOHTAKTHBIX TIO/IBECOK. 84

Tema 1.2 OcHOBHBbIe MaTepHa/ibl KOHTAKTHOMN CeTH.
Bonpocs! /11 yCTHBIX ONPOCOB :
1.KoHTaKTHBIE [IPOBOJA.



2.Hecy1ue TpoChl.

3.YcunuBaroljye, nyrarollye, 0TcacbiBarolue IpoBoja.

4.IIpoBoja BO3[YILIHBIX JTUHUM, 3/I€KTPUUECKUX COeJVHUTe/Ied U CTPYH. 5.0JIEKTPONPOBOJHOCTD,
V3HOCOCTOMKOCTb, TEPMOCTOMKOCTb ¥ KOPDPO3MOHHAs YCTOMUKMBOCTh TIPOBOJIOB.

6.CtaHgapThl, COPTAMEHTBI U TEXHUUYECKUe YC/IOBUS Ha IIPOBO/A.

7. TWToBbIe COYeTaHUs IIPOBO/JIOB U SKBUBA/IEHTHOE CeYeHVe KOHTAKTHBIX I10JBeCOK.
8.HomMmuHanbHbIE TOKH.

Tema 1.3 Apmartypa H y3/1b1 KOHTaKTHOM CeTH:

Bonpocel /151 yCTHBIX ONIPOCOB:
1.leTanu [/151 IOABECKU HeCylLero Tpoca, MUTAaLNUX, YCUIUBAIOLMX U APYTUX ITIPOBO/OB.
2.0KoOHLIeBaHNe 1 aHKepOBKa IIPOBO/,0B KOHTAKTHOW CEeTH.
3.CTbIKOBaHHEe TIPOBOJIOB KOHTAaKTHOM CeTM C TIOMOLIbIO 3aKMMOB, CBapKd XOJIOJHOW,
TePMUTHOH, B3PbIBOM U aprOHHOU.
4.CTpyHbI U CTPYHOBBIE 3a)KUMBI.
5.DuKcaTopbl KOHTAaKTHOW CeTH, TpeOOBaHMsS K HWM: Kiaccu(uKaius, yCTpPOHCTBO, 00/1acTb
TIPUMEHEeHUs! pa3/IMYHbIX TUIIOB.
6.PaboTa ckaTbIX M PaCTSHYTHIX (PUKCATOPOB.

Tema 1.4 BeTpoyCTOMYHMBOCTb KOHTAKTHOM CeTH:

Bonpocsl /151 yCTHBIX ONIPOCOB :

1.PacyeTHble K/IMMaTH4yecKre YC/AOBMS: pallOHMpOBaHWe TeppuTopyMy Poccuy mo Temmepartype,
roJ10J/Ie/ly U CKOPOCTHOMY Haropy BeTpa.

2.PacyeTHble peKUMBbI.

3.Harpysku, felcTByoL1e Ha TPOBOJA KOHTAKTHOU CeTH.

Tema 1.5 IluTaHue ¥ CeKIIMOHUPOBAaHUE KOHTAKTHOM CeTH:
Bomnpocs! /11 yCTHBIX OIIPOCOB :

1.YcnoBHble 0603HaueHus1, IPUHSATHIE HAa CXeMax MMATAHUS U CeKL[MIOHUPOBAHUS.

2.Crioco0bl MUTaHWSI KOHTAaKTHOM CETH.

3.CeK1[MOHMPOBaHNe KOHTAaKTHOM CeTH (IIPO/I0/IbHOE U TI0TIepevHoe), TpeOOBaHUS U CXEMBI.
4.CxeMbl MUTaHUSI KOHTAKTHOW CETH MePeMEeHHOI0 M MOCTOSTHHOTO TOKAa OT TATOBBIX MO/ CTaHLMM.
5.Mecta TOKOpaszena, IPUUMHBI [Tepe)xora KOHTaKTHBIX [IPOBO/IOB U 3alljuTa OT HUX.
6.CornpspkeHUs] aHKEPHBIX YYaCTKOB, HEU30JIMPYIOLLMEe U U30/IMPYIOLLHe.

7.HeuTpasnbHble BCTaBKU.

8.CeK1[MOHHbIe pa3beJMHUTEe/N: Ha3HaueHe, KOHCTPYKLIMS, IPUBO/IbI.

Tema 1.6 CocTaB/ieHHe MOHTaKHbBIX IIJ/IAHOB KOHTAKTHOM CeTH:

Bomnpocsl /11 yCTHBIX OMPOCOB :

1.0011111e T10/10’KEeHHUs 110 COCTaBJIEHHUFO TIJTAHOB KOHTAKTHOMH CETH.

2.YciioBHBIE 0003HAUEHMS], TIPUHATBIE HAa TUlaHAX, OCHOBHBIE rabapuUThl U HOPMbI PaCIO/IOKeHUs
TIPOBOJIOB U OMOp, pa30MBKa OMOpP W TPAaCCUPOBKA IPOBOJIOB KOHTAKTHOW CeTH CTaHIMM U
reperoHoB. 85

3.Pa3nuuus B NpUHLMIAX TPACCUPOBKW KOMIIEHCHPOBAHHOM U TTOJIyKOMIIEHCMPOBAHHOM MO/|BECOK.

Tema 1.7 IloaaepxuBariiyie yCTPOMCTBAa KOHTAKTHOU CEeTH:
Bomnpocs! /11 yCTHBIX OIIPOCOB :



1.Buzbl noaiep>KUBarOIUX YCTPOUCTB.
2.Turbl, KOHCTPYKLMH, 06/1aCTh IPUMeHeHUsI KOHCOJIel, XKeCTKUX U TUOKUX ToTiepeyurH.

Tema 1.8 Onopbl KOHTaKTHOM CeTH U 3aKpeIjieHHe UX B FPyHTe:

Bonpocsl /151 yCTHBIX ONIPOCOB :

1.Knaccuduikaiiysi 1 06/1aCTh NpUMeHeHUs pa3/IMUHbIX THIIOB OTIOP.

2.Kene300eToHHBIE OTOPBI: THIBL, CIIOCOOBI W3TOTOB/EHWS, HOPMAaTHBHbIe H3rvbaroIie MOMEHTHI,
MapKHPOBKa.

3.MeTamueckrie Onopsbl: TUIIbL, KOHCTPYKLIUM, MApKHUPOBKa.

4. PacueT 1 nof60p ornop KOHTakTHOW ceTh. OOILLMe CBeZieHus O TPYHTe.

5.Crioco6bI 3aKperiieHust Oriop B TPYHTE.

6.Turibl GyHIAMEHTOB, OTTSDKEK.

7.DNeKTPOKOPPO3Usl apMatypbl (yHJaMeHTOB U (yHJaMeHTHOM YacCTy OI1op.

8.Mepsbi 6OpBOBI C 37IEKTPOKOPPO3UEH.

9.3akperieHre Orop B 0COOBIX yC/IOBHSIX.

10.KoHCTpyKLMsl OMOp M MX 3aKpervieHWe B TPyHTe Ha y4yacTKe KOHTaKTHOM CeTH IOCTOSIHHOIO TOKa
iy «MockBa — CaHKT-ITeTepOypr».

Tema 1.9 PenbcoBble nenu, 3a3eM/ieHNs, 3allJUTHbIE YCTPOMCTBA U OrPaXK/AeHUS:
Bonpocsl /151 yCTHBIX ONIPOCOB :

1.PenbcoBast 1ierb Kak 00paTHBIH MPOBO/, TATOBOM CETH, ee YCTPOUCTBa. 2.OfTHOHUTOUHbIE U
JBYXHATOUHBIE pesIbCOBbIE LIeMH.

3.Hpe,IIOTBpaLL[6HI/Ie CT€KdHUS TATOBBIX TOKOB C PE/ILCOB.

Tema 1.10 B3aumopeiicTBUe KOHTAKTHBIX NMOJABECOK U TOKONIPHEMHHMKOB:
Bomnpocs! /11 yCTHBIX OIIPOCOB :
1.00111M€ MOHATHSI 0 KOHCTPYKLUSIX U paboTe TOKOIIPUEMHHKOB.
2.HaxaTrie TOKOIPDUEMHMKOB Ha KOHTAKTHBIM IIPOBOJ W €ro CocTap/sitoliye. 3.XapakTepUCTUKU
TOKOTIPYEMHHKOB.
4. Twurbl TOKOChEMHBIX TVIACTWH U BCTABOK.
5.21aCTUUYHOCTb KOHTAaKTHBIX TTO/IBECOK.
6.7KeCTKrie TOUKM.
7.TpeGoBaHUsI K KOHTAaKTHBIM T10/[BECKAM U TOKOTIPUEMHHKaM [I7IsI TIOBBIIIIEHHBIX CKOPOCTel JBWKEHUS U
TMPOITYCKa TSDKE/IOBECHBIX MT0e3/10B.
8.0cobeHHOCTH B3aMMO/IeHCTBHSI KOHTAKTHBIX TIOZIBECOK Y TOKOTIPUEMHUKOB B 3UMHUX YC/IOBUSIX.

Tema 1.11 MexaHnuyecKue pacueTbl NPOCTHIX U I[eMHBIX KOHTAKTHBIX MO/IBECOK:
: 1.1JesmM MexaHUUeCKOro pacueTa 10 BeCoK.

2.YpaBHeHHe TIPOBUCaHUsI CBOOOIHO TIOABELIIEHHOT O POBO/IA.

3.HatsbkeHue U cTpesibl TIpOBeca MpY pa3HbIX aTMOC(HEPHBIX YCIOBUSIX.

4.YpaBHeHUe COCTOSTHUSA MPOBOJA.

5.OKBUBa/IeHTHBIU I1POJIET.

6.Bb100p MCXOIHOTO peXkuMa [ijIsi pacueTa TpoBo/ia (KpUTUUECKHUM TIPOJIeT).
7.I1lopsioK MexaHUuecKoro pacueTa rpoBO/OB.

8.MoHTa)KHbIe TaOMULbI U KPUBBIE.

9.MexaHnuyeckue pacyeTbl KOHTAKTHBIX I10/IBECOK. 86
Pazpgen 2. TexHuueckoe 00C/Ty)KMBaHHEe KOHTAKTHOW CeTH

Tema 2.1 Opranusanusi 0e30macHbIX yC/JIOBHIl TPyAa NHPH TeXHHYECKOM OOCIY)XMBAaHHM H
PEeMOHTe YCTPONCTB KOHTAKTHOM CeTH:

Bonpocs! /11 yCTHBIX ONPOCOB :

1.0OpraHu3aiysi TEXHUUeCKOT0 00C/Ty>)KUBaHHUSI U PEMOHTA KOHTaKTHOM CeTH.



2.PalioHBI KOHTAaKTHOU CeTH.

3.3aaun TeXHUYECKOTo 00C/TyKMBaHUS.

4. MOHTaXHO-BOCCTAaHOBUTE/IbHBIE CPE/ICTBA PallOHOB KOHTAKTHOMW CeTH U obecrieueHre Ux
TOTOBHOCTH K TMPOBE/IEHUI0 aBapUIHO-BOCCTAHOBUTEIbHBIX PaboT. 5.0praHu3arys aBapuiiHO-
BOCCTaHOBUTEJIbHBIX paboT, paboT MO yCTpaHEHHWIO HapyIIIeHH HOpMabHOU paboThl yCTPOWCTB
KOHTaKTHOW CeTH.

Tema 2.2.9KcIutyaTanusi, TEXHUUECKoe 00C/Ty)KHBaHHe H PEMOHT YCTPOWCTB KOHTAaKTHOM CeTH
Bonpocsl /151 yCTHBIX ONIPOCOB :
1. TexHosOrus KarmuTaabHOTO U TEKYIIIEr0 PEMOHTOB, MTPOBEPKA TEXHUUECKOTO COCTOSIHUS U
peryivpoBKa y3/I0B KOHTaKTHOM CeTH.
2. VI3HOC KOHTAKTHBIX POBOZIOB. Mepbl 10 CHIKEHHUIO U3HOCA.
3. BrusiHMe rosiosie[ja Ha COCTOSIHUE KOHTAaKTHOM CeTH U BO3AYIIHBIX JTMHUH, MepbI 110
YCTpPaHeHUI0 U MpejyTIpeXXeHNI0 royoe/a.
4. BnwusiHYe TPO30BBIX SIBIEHUH U BeTpa. Mephl 10 CHIKEHUIO UX BO3/I€HCTBUSI HA KOHTAKTHYHO
CceTb.
5. Bwu/bl MOBpeXXIeHUHN yCTPOWCTB KOHTAKTHOM CETH U BO3/YLIHBIX JTMHUN

Tema 2.3 Coopy)KeHHe KOHTAaKTHOM CeTH:

Bonpocs! /11 yCTHBIX OIPOCOB :

1.Kakue paboThl M0 COOPY’KEHHIO KOHTAaKTHOM CEeTH OTHOCSITCSl K CTPOWTeNbHBIM paboTaM, a Kakue K
MOHTa)XHbIM?

2.Kakue MallMHbI UCI0JIb3YIOT [IPU COOPY’KeHUN KOHTaKTHOM CeTH?

3.Kakumu criocobamul Tpou3BOAAT MOHTaXX TIPOBO/IOB LIETTHOM KOHTAKTHOM TTO/IBECKH?

4.Kaxk BbIOMparoT criocob npor3Bo/CcTBa paboT Mo COOpPY KeHNI0 KOHTAaKTHOW CeTH?

5.Kak npousBoAT POBEPKY U IIPUEMKY ydacTKa B SKCIITyaTaluio?

3.2 CamocTosiTe/IbHasi padoTa CTy/IeHTOB.

Pa3pen 1: YcTpoicTBO M TEXHHYECKOe 00C/Ty)KMBaHHEe KOHTAKTHON CeTH
Tema 1.1. KoHTaKTHBIE IIO/IBECKH.

TeMbl A0K/Iai0B U TPe3eHTalMi:

Bu/1bl KOHTAaKTHBIX TTO/[BECOK

Tema 1.2 OcHOBHbIe MaTepHa/Ibl KOHTAKTHOM CeTH.

Tembl A0K/Iai0B U Mpe3eHTalMI:

KoHTakTHbIe poBoja.

Hecywume tpocsl.

[TpoBOJa BO3AYIIHBIX JIMHUM, 3/IEKTPUUYECKUX COeUHUTE/IeN U CTPYH

Tema 1.3 Apmartypa H y3/1b1 KOHTaKTHOHU CeTH:

TeMbl J0K/1a/{0B U Npe3eHTaluu:

CThIKOBaHMe NPOBO/IOB KOHTAKTHOM CETH C ITOMOLLBIO 3a’KMMOB.
AHKepOBKa ITPOBOZIOB KOHTAKTHOM CeTH.
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Tema 1.4 BeTpoyCcTOMYMBOCTh KOHTAaKTHOM CeTH:
TeMbl A0K/Iai0B U Mpe3eHTaLMI:
Harpysku, JelicTBytoIMe Ha TPOBO/Ia KOHTAKTHOW CeTH



Tema 1.5 [InTanue U CeKLIMOHNPOBaHHE KOHTAKTHOM CeTH:
Tembl JOK/1a/10B U NIpe3eHTaLiu:
Crnioco6b! MUTaHUsE KOHTAKTHOM CeTH.
CxeMbl MMTaHUS1 KOHTAKTHOM CeTH NepeMeHHOr0 U MOCTOSIHHOI'O TOKa.
HeliTpasnbHble BCTaBKU.
Cek1[MOHHbIe pa3beUHUTEIN.

Tema 1.6 CocraB/ieHyie MOHTAXKHBIX IIJ/IAHOB KOHTAKTHOM CeTH:
TeMbl A0K/Iai0B U TIPe3eHTaLMI:
CocTaBJ/ieHue IJIaHOB KOHTAKTHOM CEeTH.

Tema 1.7 IloaaepxuBariiyie yCTpPOMCTBAa KOHTAKTHOU CEeTH:
TeMbl JOK/1a/I0B Y Npe3eHTaLii:
[ToapeprkvBatolye yCTpOKMCTBa

Tema 1.8 Onopbl KOHTAKTHOM CeTH M 3aKpel/ieHHe UX B TPyHTe:
Tembl JOK/1a/i0B U NIpe3eHTaLiu:

Twurs! ornop.

TuIiel PyHaMEHTOB, OTTSDKEK.

Tema 1.9 PenbcoBble nenu, 3a3eM/ieHNs, 3allJUTHbIE YCTPOMCTBA U OrPaXK/AeHUS:
TeMbl J0K/1a/{0B U Npe3eHTal[u:

Penbcosas Lierb.

O[IHOHWUTOYHBIE U JBYXHUTOUHbIE Pe/IbCOBbIE LieNu

Tema 1.10 B3aumojeiicTBHe KOHTAKTHBIX MOJBeCOK H TOKOIIPUEMHHKOB:

TeMbl A0K/Iai0B U MIPe3eHTaLMI:

TpeboBaHMSI K KOHTAaKTHBIM TIOZIBECKAM ¥ TOKOTIPHEMHMKAM [I7Isi TIOBBIIIIEHHBIX CKOPOCTeH [IBVKEHUS U
TPOITYCKa TSKEJIOBECHBIX M0e3/10B.

KoHCTpyKLMs TOKONPYEeMHHKOB.

Tema 1.11 MexaHnu4deckue pacyeTbl NPOCTBIX U LeITHbIX KOHTAKTHBIX MOABECOK:
Tembl JOK/1a/i0B U NIpe3eHTaLiu:
HaTskeHue 1 cTpesibl IpoBeca MpU pasHbIX aTMOC(HEPHBIX YCI0BUSIX.

Pazpgen 2. TexHnuyeckoe 00C/Ty)KUBaHHe KOHTAaKTHOM CeTH
Tema 2.11 OpranHu3anus 0e30MacHBIX YC/IOBMI TPyJa NPH TeXHHYECKOM O0C/TYy)XMBAaHUH H
PEeMOHTe yCTPOICTB KOHTAKTHOM CeTu:

TeMblI J0K/1a/{0B U Npe3eHTal[ui:
3aZiauu TeXHUYECKOTro 00C/TyKUBaHUS

Tema2.2.JKcniyaTanus, TeXHHYecKoe 00C/Ty)KMBaHUE M PEMOHT yCTpoiﬁﬁ'B KOHTaKTHOH CeTH
TeMbl J0K/1a/|0B U Npe3eHTal[u:

HQPE)KOFI/I MpOBOJAOB U MEPLI I10 MX MpeJoTBpdIll€eHNIO

Tema 2.3 Coopy)keHHsI KOHTAKTHOM CeTH:



TeMbI J0K/Ia/{0B ¥ Pe3eHTaLHii:
MartivHel, UCIOJb3yeMble TIPY COOPY>KeHMU KOHTAaKTHOU CeTH.
Buzibl paboT 110 coopysKeHHIo K/C.

3.3 3afjaHua HA NPpAaKTUYeCKHe 3aHATHA
Pa3pgen 6. YCTpoHCTBO KOHTAKTHOM CeTH

Tema 6.1. KoHTaKkTHBIE IOABECKH
IIpakTHueckoe 3aHATHE
Tema:CpaBHeHUe U aHa/IM3 [1apamMeTPOB Pa3/IMUHbIX KOHTAKTHBIX I10/IBECOK

I/IBY‘JEHI/IE‘ KOHCTDYKIIMH HEKOMIT€EHCHPOBAHHBIX,ITOJIYKOMIIEHCUDOBAHHBIX 1 KOMITEHCUPDOBAHHBIX
KOHTAKTHBIX I10/IBECOK

V3yyeHne KOHCTPYKLIMM KOHTaKTHOU noziBecku KC-200
Pa3jien 6. YCTpPOMCTBO KOHTAaKTHOM CeTH
Tema 6.2. OcHOBHBIe MaTepHa/abl KOHTAKTHOM CeTH

IIpakTHUyeckoe 3aHsATHE
Tema: «CpaBHUTe/IbHbIe XapaKTePUCTUKK Pa3/IMYHbIX IPOBO/OB IPUMEHSIEMbIX HA KOHTAKTHOU CEeTH»

Ilenb 3aHATHA: HAYUUTbCA COCTaB/ISTb CPABHUTE/IbHbIE XAPAaKTEPUCTMKHM pa3/WYHBIX ITPOBO/IOB
TIpUMeHsIeMbIX Ha KOHTAaKTHOM CeTH.
VicxopHble JaHHbBIE: THIT U Y3€/1 [IelTHOM KOHTAaKTHOM MO/BeCKH (3alat0TCsl TIPero/jaBaTe/ieM COrylacHO

tabsm. 1.1, 1.2).

TUIbI KOHTAaKTHBIX MOZBECOK

Tabmwua 1.1

Howmep Hecy1mii Tpoc KoHTakTHBIN 1poBoACHCTEMAa TOKa (Tum rogBecKku

BapyaHTa

bokoBol nyTh

— [MBCM-70 M®d-85 [TocTosTHHBIN KC 70
[TepeMeHHBI

["aBHBIV Ny Th

1 M-120 bp®-100 [TocTOsSIHHBIN KC 140

2 M-95 M®-100 To ke KC 160

3 M-95 2M®-100 KC 120

4 M-120 2M®d-100 —»— KC 140

5) M-120 2M®-100 —»— KC 160

6 [MBCM-95 Hn®-100 [TepeMeHHbIN KC 120

7 M-95 bp®-100 To xe KC 160

8 [TBCM-95 bp®-100 —»- KC 140

9 M-95 M®-100 KC 160

10 [MTBCM-95 M®-100 —»— KC 140

RO

Tabmmia 1

¥Y3es1 11emHOM KOHTAaKTHOM MO/IBECKHU

Howmep Y3en1 [IerHOo KOHTAKTHOMM TTOBECKU

BapraHTa




1 AHKepOBKa KOMITEHCUPDOBAaHHOM LIe[MHOM KOHTAKTHOU TMO/BECKM Ha IeperoHe
(puc. 1.1)

2 AHKepOBKa I0JIyKOMITEHCUPOBAaHHOM IIeMTHON KOHTAaKTHOM TOZABECKH Ha OOKOBBIX
MyTsiX Ha craHumu (puc. 1.2)

3 CpeJHsis aHKepPOBKAa KOMIEHCHMPDOBAHHOW LIEMHOW KOHTAaKTHOW TOABECKU [1Jisl
neperoHa (puc. 1.3)

4 CpenHsisi aHKepOBKa IOJYKOMIIEHCHPDOBAHHOM 1|eMTHOM KOHTaKTHOM II0/IBECKU
OOKOBBIX TyTel cTaHiuu (puc. 1.1)

5 KperieHre Hecylllero Tpoca Ha HEU30JMPOBAHHOM KOHCOMM M Ha »KeCTKOU
nonepeurHe (puc. 1.4, 1.5)

Tabnuia 2

KpaTkue TeopeTuueckue CBeeHUs

[Tpu BBIOOpE OMOPHOTO y37a W OIpeJesieHuH Crocoba aHKepOBKW TPOBOZOB LIEMHOW KOHTAKTHOM
TIOZIBECKM HeOOXOMIMO YUUTBIBaTh CKOPOCTH JBYDKEHHS M0e3/I0B T10 JaHHOMY y4YacTKy W TO, UTO UeM
BbIllIe CKOPOCTh [BVIKEHWS T0e37I0B, TeM O0osiblliell 3/1aCTUUHOCTBIO JIO/DKHA 00JsafiaTh LieTHast
KOHTAaKTHasi Mo/iBecKa.

Apmarypa KOHTaKTHBIX CeTell Tpe/CTaB/seT CO00M KOMIUIEKC JeTayel, MpeAHa3HAUeHHBIX [IJIs
KperyieH!s] KOHCTPYKLWH, (UKCAL[UM TIPOBOJIOB M TPOCOB, COOPKM Pa3/IMUHBIX Y3/I0B KOHTaKTHOM
cetr. OHa Zl0/DKHA 00/1aZlaTh [OCTAaTOYHOM MeXaHWUeCKOW MPOYHOCTBHIO, XOPOIIeH COIpsATraeMOCThIO,
BBICOKOM HaJ/Ie)KHOCTBIO U TaKOW >Ke KOPPO3WMMHOW CTOMKOCTBIO, @ JJI1 CKOPOCTHOIO TOKOCheMa —
ellle ¥ MUHUMa/IbHOWM MacCOM.

Bce feTany KOHTaKTHBIX CeTel MOKHO pa3/ie/IuTh Ha JjBe TPYMIbl: MeXaHUueCKue U TOKOMPOBOAILKe.
K miepBoii rpyrine oTHOCSATCS [jeTali, paCCUMTaHHbIe TOJBKO Ha MeXaHWYeCKHe Harpy3Ku: KIMHOBOW U
LJaHT'OBbIN 3a)KUMBI [I7Is HECYILlero Tpoca, Cefijla, KOYyIId BHUJIOUHbIe, VILIKA pa3pe3Hble U Hepa3pe3Hble
U T.IL

Ko BTOpoli rpymme — perand, pacCudTaHHble Ha MexaHWYeCKHe W 37eKTpUYecKhe Harpysku:
L[JaHTOBbIE 3a)KUMBI [IJIsi CTHIKOBAHUSI HeCYI[eT0 TPOCa, OBa/ibHble COeJJUHUTE/H, CTHIKOBBIE 3a)KUMbI
JJ1s. KOHTaKTHOTO TIPOBO/]a, CTPYHOBbIE, COeIMHUTE/bHbIE U Tepexo/iHble 3aKuMbl. I1o MaTepuany
W3rOTOBJIEHUS ieTalld apMaTypbl JIeJIATCS Ha UyryHHble (KOBKWM WM CepbIM UyryH), CTajbHble, U3
L[BETHBIX METAJ/IOB U MX CTI/IaBOB (Me/ib, OPOH3a, a/lFOMUHIMH, TaTyHb).

V3penusi U3 uyryHa UMeROT 3allUTHOe aHTUKOPPO3UMHOe TMOKPhITHe — ropsiuee OLMHKOBaHUeE, a U3
CTa/u — 3J/IeKTPOJIMTUUECKOe OLIMHKOBaHUe C MOC/IeAYIOLIUM XPOMUPOBaHUEM.
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Puc. 1.1. AHKepoBKa KOMIIEHCHPDOBaHHOM LIeMTHOM KOHTAKTHOM TIO/[BeCKH TiepeMeHHOro (s) u
nocTossHHoro (6) Toka:

1 - OTTSDKKa aHKepHasi; 2- KPOHILTeHH aHKepHbIH; 3, 4,19-Tpoc KoMIieHcaTopa CTa/JlbHOM AUaMeTpoOM
11 mm, pmuHoM cootBetcTBeHHO 10,11,13 M; 5 - 610K KoMmmieHcaTopa; 6 - KOPOMBIC/IO; 7 - IITaHTa
«YIIKO - IBOMHOe YIIKO» AauHou 150 MM; 8 - mylacTvHa pery/MpoBOYHasi; 9 - U30/STOP C TIeCTUKOM;
10 - u3onsTOp C Cepbrou; 11 - 371eKTpUUYECKU COeUHUTENb; 12 - KOPOMBIC/IO C ABYMS LUTaHramu; 13,
22 - XOMYT COOTBeTCTBeHHO it 25-30 rpy30B; 14 - orpaHUuMTeNb [/ TUPJISIHJ, TPY30B OAMHAPHbIN
(ci) u ciBoenHsblit (0); 15 - rpy3 xKene300eTOHHBIN; 16 - TpOC orpaHUuUUTeNst TPy30B; 17 - KPOHIITeHH
OrpaHUuMTeIsl FPy30B; 18 - MOHTa)KHbIe O0TBepCTHs; 20- ITaHra «1ecTUK-yIKo» AauHorn 1000 mm; 21
- KOPOMBIC/IO /11 KpeIlvleHWs /JBYX KOHTaKTHBIX IPOBOJOB; 23 - wraHra Ajas 15 rpysos; 24 -
OrpaHUYMTE/Nb [IJIs1 OJMHAPHOM TUP/sHABI ITpy30B; Hy - HOMUHanbHas BbICOTa IO/Beca KOHTAKTHOTO
TIPOBO/]a HaJl yPOBHEM T'OJIOBKU pesibca; by - paccTosiHMe OT TPy30B [0 3eM/IM WK PyHAaMeHTa, M
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Puc. 1.2. AHKepOBKa MOIyKOMITEHCUPOBAHHOM LIeITHOM MO/IBeCKU ITePeMEHHOT0 TOKa € ABYXO/I0UHBIM
KOMITeHCAaTOpOM (@) ¥ MOCTOSTHHOTO TOKA € Tpex010uHbIM KoMrieHcaTopoM (6):

1 - oTTsDKKa aHKepHasi; 2 - KPOHIUTEWH aHKEepHbIM; 3 - IITaHra «MecTUK - JBOWHOE YIIKO» JJIMHON
1000 mm; 4 - M30/1ATOp C MEeCTUKOM; 5 - U30JIATOP C Cepbrou; 6 - TpOC KOMIleHCaTopa CTa/lbHOU
quameTpoMm 11 mm; 7- 6/10K KOMIIeHcaTopa; 8- MITaHra «rec- THK-YIIKo» AauHoi 1000 mM; 9 - mTanra
Juist Tpy30B; 10 - Tpy3 >kee300eToHHbIH; [ 1- orpaHUuuTeNb A1 OJIMHAPHOW TMPJ/ISHABI TPY30B; 12 -
TPOC OrpaHUuWTesIsI TPy30B; 13 - KPOHIITEWH OrpaHUuWTessi TPy30B; 14 - TpoC KomreHcaTopa
ctasibHOU AuametrpoM 10 mwM, gymHom 10 M; 15 - XoMyT f/1g Tpy30B; 16 - orpaHAuMTeNb [/ CABO-
€HHOW TUPJISIH/IbI TPY30B; 77 - KOPOMBICJIO /1J1S1 aHKePOBKH /IBYX IPOBO/OB
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h Puc. 1.3. Cpepnssa
aHKepOoBKa KOMIIEHCMPDOBAaHHOW (a-7) YW TOJYKOMIIEHCHDOBAHHOM (€) LeMHbIX KOHTaKTHBIX
TIOZIBECOK; [/I1 OIMHAPHOTO KOHTAaKTHOTO TpoBoja (6), /[ABOWHOrO KOHTAKTHOTO mMpoBoga (T);
KpeIuleHHe Hecyllero Tpoca M Tpoca CpefHell aHKepOBKM Ha WM30JIMPOBAaHHOW KOHCOIW (B) U Ha
HEeH30/IMPOBAaHHOU  KOHCO/M (3):

1 - OCHOBHOI HecylMil TpPoC; 2 - TPOC CpeHel aHKePOBKM KOHTAaKTHOTO MpPOBOAad; 3 - AOIMOJi-
HUTEJIbHbIM TPOC; 4 - KOHTAaKTHBIA MPOBOJ; 5 - 3&KUM COeAUHUTENbHbIM; 6 - 3aKUM CpefHed
aHKEepOBKH; 7- KOHCOJ/Ib W30/IMpOBaHHasi; 8 - celjio [BOWHOe; 9 - 3aKUM Cpe/lHell aHKepOBKU [i/is
KpeIuleHus1 Ha HecylleM Tpoce; 10— usomaTop.

Koncors HP

Hecyuuwmii

[poc

KontakrHue -

e MPOBOIA

Puc. 1.4. KpenieHre Hecy1ero Tpoca Ha HEM30J/IMPOBAHHOM KOHCO/IN
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Puc. 1.5. KperieHre HeCyll[ero Tpoca Ha >KeCTKOM TorepeuriHe: a - oOIMM BUJ, C (GDUKCUPYIOIIUM
TpocoM; 6 - C (UKCATOPHOM CTOWKOW; B — Tpe-yrojibHbIA TOABeC co ckobamwu: 1 - oropa; 2 -
riorepeuriHa (puresib); 3 - TPeYro/bHbIN MofiBec; 4- Tpoc GUKCUPYIOLIUM; 5- cToMKa huKcaTopHast; 6 -
¢ukcarop; 7- mranra guametrpom 12 mm; 8 - ckoba; 9 - cepera c rectukom; 10 - 60T KPIOKOBOA
[TopsimoOK BBIMOTHEHUS

. BbiOpaTh OmMOpHBIN y3em /s 3a[JaHHOM KOHTAaKTHOM TIOJJBECKHM W 3apUCOBATh €ro CO BCEMU
reoMeTpUueCKUMHM rapameTpamu [7, c. 80].
. [Tomo6path MaTepuan U ceueHre TTPOBO/OB [/t TIPOCTBIX U PECCOPHBIX CTPYH OIOPHOTO y3/1a.
. BreiOpath, monb3ysick [6, 9 wmm 12], getanu [Ajs 3alaHHOTO y3/la, HaWMEHOBaHHWe U
XapaKTepHUCTHKHU KOTOPBIX He00OX0AMMO 3aHeCTH B TabJ1. 1.3.
. Haiitu fletansb s CTBIKOBaHUSI KOHTAKTHOT'O MIPOBO/IAa M COe/IMHEeHUsI HeCYIIero Tpoca, KOTophbie
TaK>Ke 3aHeCTH B Tabs. 1.3.
Tabmma 1.3
eTasy JI/1s1 y3/10B KOHTAKTHOM CeTH
Y3en noasecky,HanMeHOBaHMe IN° metanu Matepuan getanu [[I[pumeuanue
neTanu [s y3ia neTaau

1. Onucars HasHaueHMe M MeCTO yCTAaHOBKM IIPOZIO/IBHBIX M TIOMEPeUHBLIX 3/1eKTPUUYECKHX
COeJIMHUTeJIeN.

2. OnMcaTh HasHa4yeHWe HeW3OJMpPYIOIIUX COMNPSUKeHUH. 3apUCOBaTh CXeMy HEM30/JMpPYHOIIEro
COTIPSDKEHMSI 1 0003HAUMTh BCE OCHOBHBIE TabapHUThI.

3. Odopmuts oTueT. Clie1aTh BHIBOJBL. 94
KoHTposbHBIE BOTIPOCHI
1. Kakue Harpysku BOCIIDUHUMAIOT JleTa/ld KOHTaKTHOW CeTU?
2. Ot yero 3aBUCHUT BBIOOP THITa OTIOPHOTO y371a LIETTHOW KOHTAKTHOM IMOABECKHU?
3. Kakumu criocobaMd MOKHO [JOOWUTBCS PaBHOMEPHOW 3/IaCTUYHOCTH  ILIeITHOMN
KOHTAKTHOM ITO/IBECKU?



4. Tlouemy [/ HeCylIMX TPOCOB MOKHO TIPUMEHSITh MaTrepuasbl, He o00/ajaromye

BBICOKOM TIPOBOIMMOCTBIO?

5. CdopmynupyiiTe Ha3HauUeHNe U TUIbI CPeJHUX aHKEPOBOK.

OT yero 3aBUCHUT CIOCOO KperyieH!s Hecylljero Tpoca Ha Noj/jep>kKuBatoltieil KOHCTPYKLUU?

Pa3zgen 6: YCTpoiicTBO U TeXHHYeCKOe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH
Tema 6.3. ApmaTypa ¥ y3/1bl KOHTAKTHOU CeTH
IIpakTHUeckoe 3aHATHE
TemMma: «Iloabop feTaneli ¥ MaTepUaoB [jisl Y3/10B KOHTAKTHOW CETH»

Ilesb 3aHATHA: HAYYUTHCS TIPAKTUUECKU BBIOMPATH /I€Ta/IM /IS 3a/JaHHOM 11eITHON KOHTaKTHOM

TO/IBECKU.

HcxopHble faHHBIE: TUI L[ETTHOW KOHTAKTHOM MOZBECKH, Y3e/ L[eITHOW KOHTAaKTHOW MOABeCKH
(3aparoTCs MperoaBaresieM CoryiacHo Tao. 2, 3).

Tabsmia 2 TUNbI HEeNHBIX KOHTAKTHBIX MOJABECOK

. KoHTakTHbIM
Howmep BapuaHTa Hecyiuii Tpoc Cucrema Toka Tun nogBecku
TPOBO/,
BoKOBOI1 >Kene3HOJOPOXKHBIN My Th
— TIBCM-70 M®-85 HocTosHHL I KC 70
repeMeHHBIH
I'naBHbBIN Ke1e3HOL0POKHBIN MyTh
1 M-120 bp®-100 MOCTOSTHHBIN KC-40
2 M-95 M®d-100 [MOCTOSTHHBIU KC-160
3 M-95 2M®-100 [MOCTOSTHHBIN KC-120
4 M-120 2M®-100 MOCTOSTHHBIN KC-140
5 M-120 2M®-100 MOCTOSTHHBIU KC-160
6 [TBCM-95 Hnd-100 riepeMeHHbIH KC-120
7 M-95 bp®-100 repeMeHHbIN KC-160
8 [TBCM-95 bp®-100 riepeMeHHbIH KC-140
9 M-95 M®-100 repeMeHHbIN KC-160
10 [TBCM-95 M®-100 repeMeHHbIN KC-140
Tab6smmia 3 Y3es 1lerHOM KOHTAaKTHOM TTO/JBECKH
Howmep Y3e/ 1IelMHOM KOHTaKTHOM TO/JBeCKU
BapuaHTa
1 AHKepOBKa KOMIIEHCUPOBaHHOM L|e[THOW KOHTAaKTHOM 0/IBECKU Ha reperoxe (puc. 1).
2 AHKEPOBKA TO/JTyKOMITEHCUDOBAHHOM IITHOM KOHTAaKTHOW TOABECKM Ha OOKOBBIX
bKeJIe3HOZIOPOXKHBIX MYTSIX Ha >KeJIe3HOJOPOYKHOM CTaHIUU (puc. 2).
3 CpeJHsisi aHKepOBKa KOMITEHCUPOBAHHOM 1IeIMTHOM KOHTAKTHOM TOZBeCKH [I/isi TieperoHa
(puc. 3)
4 CpeHsisi aHKEPOBKA IMOJTyKOMITEHCUPOBAHHOW 1I€TTHOW KOHTAKTHOM TOABECKH OOKOBBIX
PKeJIe3HOJOPOXKHBIX MyTel »Ke/e3HOZA0POXKHOM cTaHLUHU (puc. 3)
5 KperieHre HeCylIlero Tpoca Ha HeH30/IMPOBAHHOMN KOHCO/H M2Ra JKeCTKOH MorepeyrHe
(puc. 4, 5).

Kparkue TeopeTHuueckue CBe/JeHHA:
OneKTpUuecKue COeJUHHUTENM CTy»KaT [yt obecrieueHHs] Ha/le)KHOTO KOHTAaKTa TMPOBOIOB BO
BCeX Cyyuasix, Korga TpeOyeTcsi obecrieunTh WX Mapasijie/ibHOe COoeJHeHWe WM HerpepbIBHOCTD




CeuyeHUs BJIOMb 37eKTPU(UIIIPOBAHHOM JTMHUM, a TakXkKe /s obecrieueHys IPOTeKaHHs TOKa M0 BCeM
IIPOBOZIAM.

PasnuuHble 37eKTpUYecKre coe/liHeHWs W Luleli¢bl, MpefHa3sHayeHHble /i MOAK/IIOUeHUs
CEeKL[MOHHBbIX pa3beJJuHUTeNel, pa3psiIHUKOB M JPYTUX arrnapaToB K MPOBOJAM KOHTaKTHOM CeTH,
CTBIKOBBIE 3J/IEKTPHUECKHE COeAWHUTeN pebCOBOM LIeMM BBIMONHSIOT W3 MeJHBIX THOKHUX He-
130/IMPOBaHHbBIX MHOT'OIIPOBOJIOYHBIX [IPOBOZOB Mapku MI'.

[IpoBoja MI' CBMBaKOT M3 HECKOJILKMX TIPSiZied, CBUTHIX, B CBOK) Ouepe/lb, U3 HECKOIbKUX
TOHKUX MeJHbIX TIPOBOJIOK guametpoM 0,52—0,97 mm. DtuM obecrieurBaeTcsi Oosiblasi THOKOCTh
npoBoioB MI' 1o cpaBHeHMIO C TpoBojamMyd Mapku M. OCHOBHblE JaHHBbIE MeJHBIX THOKHUX
HEeM30/IMPOBAHHBIX MPOBOZOB MI', IprMeHsieMbIX B KOHTAaKTHOM CeTH, TiprBe/ieHbl B Tab1. 2.13 [5].

3BeHbeBbIe CTPYHBI LIEMTHbIX MTOJABECOK U3rOTaBAMBAKOT U3 CTasieMeSHOU poBoyioku BCM1 v
BCM2 puamerpom 4 MM. PeccopHble CTpyHBbI (TPOCHI) BBIMOJHSIKOT M3 CTajeMeLHOW IPOBOJIOKU
mvameTpoM 6 MM. OCHOBHBIE [JaHHBIe OMMeTa/UTMUeCKNX CTajieMe/IHbIX TIPOBOJIOK MPUBEEeHbI B Ta0JI.
2.14 [5].

ApmaTypa KOHTaKTHBIX CeTell IpeZicTaB/isieT CO00H KOMIUIEKC JleTasieid, peiHa3HaueHHbIX JJis1
KperieHUs] KOHCTPYKLWH, (UMKCAl[U¥ TIPOBOJIOB M TPOCOB, COOPKM DPa3/IMUHBIX Y3/I0B KOHTaKTHOM
cetu. Apmarypa [Jo/mKHa 00/1ajaTh JOCTaTOYHOW MeXaHHWYeCKOW TPOYHOCTBIO,  XOpOLIei
COTPSITaeMOCTBI0, BBICOKOM HaZle)KHOCTBIO M TaKOU ’Ke KOPPO3UMHOM CTOMKOCTBIO, a ZIJ1s1 CKOPOCTHOTO
TOKOCheMa — ellle U MUHUMa/IbHOW MaCCOM.

Bce pgeranm KOHTaKTHBIX CeTell MOXXHO pa3/leIMThb Ha JiBe TPYIIbl: MeXaHUUecKyl |
TOKOITPOBOJALLIYIO.

K niepBoii rpyrme oTHOCATCS JleTalu, pacCUMTaHHble HAa YUCTO MeXaHu4eckKue Harpysku. K Heit
OTHOCSTCS: K/IMHOBOM 3aKUM, LJaHTOBBIM 3aKUM [I/Is1 HeCYy11lero Tpoca, cejijia, KOyIIA BUJIOUHbIe, YIIKH
paspesHble U Hepas3pesHble U T.I1.

Ko BTOpOM rpymme OTHOCATCA [eTany, pacCUYMTaHHble HAa MeXaHW4eCKue U 3JIeKTpUYecKHe
Harpy3kd. K Hell OTHOCATCS: LJaHTOBble CTBIKOBbIE 3aKUMbl [l CTHIKOBAaHMWSI HeCYILero Tpoca,
OBaJ/IbHble COeJMHUTE/M, CTHIKOBble 3aXWMBbI [JII KOHTAaKTHOTO IIPOBOZIA, CTPYHOBbIE, COe[VHU-
Te/lbHble W IlepexojHble 3akumbl. [lo maTepuasy W3roTOBJ/IeHUs [eTalu apMaTtypbl Je/daTcs Ha
YyTyHHbIe (KOBKUI WM Cepblil UyTYH), CTa/lbHble, U3 [IBETHBIX METa//IOB U UX CI/IaBOB (MeZb, OPOH3a,
AJIFOMUHUU, J1aTyHb).

W3nenus U3 yyryHa MMerOT 3alljUTHOe aHTUKOPPO3UMHOE MMOKPBITHE — ropsiuee OLMHKOBaHUe,
a U3 CTa/Ii — 3/IeKTPOIMTUYECKOe OLMHKOBaHUe C MOC/IeAYOLUM XPOMUPOBAHUEM.

ITopsAOK BHINO/THEHUS:
1. BriOpaTh MaTepuas U CeueHHWe TMPOBOZOB /ISl TIPOCTBIX U PECCOPHBIX CTPYH OTIOPHOTO y3/1a
L[EMTHOM KOHTAKTHOMW TOJBECKH /I TJIAaBHBIX >KeJIe3HOZOPOXKHBIX MyTel >Ke/e3HOJ0POXKHON
CTaHLIUU.
BriOpath sietanu fijist 3a1aHHOTO Y3714, MoJIb3ysch [9] 1 3aHeCcTH ux B Tab1. 4.
3. BroiOpatb getanb Al CTHIKOBAHMSI KOHTAKTHOTO TIPOBOJA M COEAMHEHHs HeCYIero Tpoca u
3aHeCTH UX B Tabi1. 4.

N

[JeTanu Asisi y3710B KOHTAaKTHOM TMO/IBECKU

¥Y3en nogsecky, fetanv| HaumeHoBaHue Ne neTanu 1o

Marepuan geranu  ([Ipumeuanue
JJ1s1 y3/1a Jletaaun Karajuory

4. OrvcaTh Ha3HaueHWe W MeCTO YCTAHOBKHM TIPOJIOJIHBIX U TIOTIEPEUHBIX 3JIeKTPUUECKUX
coeIMHUTE/IeH. 96

CojepxaHue oTuUeTa:

1. Ommcanue BbiOOpa Marepuana W CeueHWs TIPOBOJOB [jIsi TIPOCTBIX W PECCOPHBIX CTPYH
OTOPHOTO y3/7a 1[eMHOM KOHTAaKTHOM TIOJBECKU [Jisi TJIaBHBIX >Ke/le3HOAOPOXKHBIX TTyTei
)Kene3HOZ0POYKHOM CTaHIUH.



N

Ommcanue BbIOOpa fieTasielt 711 3a/JaHHOTO y3/1a LIeTTHOM KOHTAaKTHOM TIOZIBECKH.

3. OmnwucaHue BbIOOpA ZieTanel /11 CTLIKOBAaHUS KOHTAaKTHOTO MPOBO/IA U COeIUHEHUsT HECYIIIETO
Tpoca.

4. ®opMynupoBKa Ha3HaueHHUsl TPOJOJbHBIX W TIOMEpPeUYHbIX 3JIEKTPUUYECKUX COeJUHUTe el U
MeCTa UX YCTaHOBKH.

5. BbIBOABI.

KoHTpo/ibHBIE BOIPOCHI:

1. Kakue Harpysku BOCIIDUHUMAIOT JleTa/ld KOHTaKTHOW CeTU?

OO6mbsicHUTe Ha3HaUeHHWe U BU/IbI 3/IeKTPUUECKUX COeZIMHUTE e,

3. Kakumu criocobamMy MOXKHO CJie/laTb  37aCTHUHOCTb IIe[THOM KOHTAKTHOW I10/IBECKH
paBHOMEpHOW?

4. TloueMy AJisi HeCyIIMX TPOCOB MO)XHO TIPUMEHSTh MaTepHuasbl, He 00mafaroliie BbICOKOU
IIPOBOJVMOCTBIO?

5. CdopmynupyiiTe NOHATUS Ha3HAUeHUsI U TUTIOB CPeJHUX aHKEPOBOK.

6. Ot yero 3aBUCUT CcNIOCOO KperjieHus! HeCylllero Tpoca Ha Moj iep>kKuBatoltield KOHCTPYKLUU?

N

Pa3zgen 6: YCTpoiicTBO U TeXHHYeCKOe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH
Tema6.3. ApMaTypa U y3/1bl KOHTAKTHOH CeTH
IIpakTHUeckoe 3aHATHE

Tema: «Bri0bop criocoba mpoxo/ja KOHTAKTHOM MOABECKH T10/] MOCTOM»

Llesb 3aHATHUS: HAYUMTHCS BBIOMPATh (PMKCATOPBI /IS TPOMEXKYTOUHBIX, MEPEeXOJHBIX OTOp U
OTOp Pacro/I0XKeHHBIX M0, MOCTOM.

VcxoaHble JaHHBIE: WCXOAHBIE JaHHbIE BBIOMpAIOTCS M3 Tabi. 5 COIVIaCHO T0JI0XKEHHIO
tamunmu obyuarorerocs B )xypHarie.

Tabnura 5
VicxoaHble faHHbIe
BapuanT Penbed 1 2 3 4 5 6 7 8 9 10
KpuBas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 {1500 1800 800
[JnvnHa nponeta, M 40 | 50 | 60 70 70 | 35 | 50 | 65 70 60
CKOpoCTb BeTpa, M/C 22 | 25| 29 32 36 | 22 | 25 [ 29| 32 36

Bo3BbIllIeHNe Hapy>KHOTO pesibCa HaJl BHYTPEHHUM /1/1s1 BCeX BapMaHTOB NMPUHATH 40 MM

Kpatkue TeopeTuyeckre cBe/leHUs

YcTpoiicTBa, € MOMOLIBI0 KOTOPBIX KOHTAKTHbIE MPOBOJA yAEepP)KUBAOTCSI B TOPU30OHTaIbHOM
IUVIOCKOCTH B TpebyeMOM TIO/IOKEHHM OTHOCUTEbHO OCH JKeJe3HOZIOPOXKHOTO TiyTH  (ocH
TOKOIIPMEMHMKA), Ha3bIBalOTCS (PUKCATOPAMU.

Ha rnaBHBIX >Ke/e3HOJOPOXKHBIX IyTSX [1€PerOHOB M JKeJIe3HO/OPOKHBIX CTaHLMU U

NIPUEMOOTIIPABOYHBIX JKe/Ie3HOJOPOXKHBIX MyTSX, TZe CKOPOCTb ABWXeHWs IpesbliaeT 50 Km/d,
yCTaHaB/IMBAIOT COYIeHeHHble (PUKCaTOpbl, COCTOSIIIME M3 OCHOBHBIX U JIETKMX JOMOJHUTE/IBHBIX
CTep>KHel, CBSA3aHHbIX HEMOCPeCTBEHHO C KOHTAKTHBIM IIPOBOIOM.
ITpsiMble (pMKCATOPBI UCTIOIB3YIOT NP MUHYCOBBIX (K OIIOpe) 3Ur3arax KOHT@KTHOIO IIPOBO/A WK NTPU
TOPU30HTA/IbHOM yCWUJIMH, HallpaB/JIeHHOM OT OMOpHI B C/ly4yae U3MeHEeHUs! HarpaB/ieHWs] KOHTaKTHOTO
NpoBo/ia; obpaTHbIe (PUKCATOPbI — TIPH TUTFOCOBBIX (OT OIOPHI) 3Ur3arax KOHTAaKTHOTO TIPOBO/IA WJIH
TOPU30HTAa/IbHOM YCU/IMH K Orope (Mo iep>KUBaroLeMy yCTPOUCTBY).

I[Tpu 6onbimx ycunusix (6onee 200 H) oT n3meHeHUs: HarpaBIeHUs] KOHTAKTHOTO TIPOBO/IAa Ha
BHeIIIHell CTOPOHe KPUBOW MOHTHUPYIOT rHOKue ¢ukcaTopbl. B TlpaBuiax ycTpoiicTBa U TeXHHUUECKOM



SKCIUTyaTalid KOHTaKTHOW ceTu [2] ompejesieHbl yC/IOBHSI YCTaHOBKM TMOKMX (DHKCAaTOPOB. JTH
yC/IOBUSI TIpHBe/IeHbI B Tab1. 6.

B 0603HaueHmsx ¢prKcaTopoB OYKBBI ¥ [U(PHI YKa3bIBAIOT Ha €r0 KOHCTPYKLIMIO, HalpsDKeHue
B KOHTaKTHOU CeTH, J/I1 KOTOPOro OH Ipe/iHa3HaueH, U reomeTpuyeckue pasmepsl: @ — ¢ukcatop, I1
— NPSMOH,

O — o0OpaTHbIii, A — aHKepyeMoii BeTBU, T — Tpoca aHkepyemoii BeTBH, ' — rubkuii, C
— BO3AYIIHBIX CTPENOK, P — pOMOOBHHBIX TO/BECOK, I — W30/MPOBAHHBIX KOHCOJIeH, Y —
yCUIeHHBbIY, 1ju¢pa 3 — Ha HarnpsbkeHue 3 KB (z/151 TMHUK TOCTOSIHHOTO TOKA), 25 — Ha HarpsbKeHHe
25 kB (14 n1uHMI nlepeMeHHOro Toka); puMckue Ludps! I, II, III u T.n. — XapakTepu3yooT [IUHY
OCHOBHOTO CTepyKHsI (pUKcaropa.

Yc/10BUS yCTaHOBKM T'MOKUX (PMKCAaTOPOB

Pacsemon cropoes EXCHMI BEAT Kl i Krop oo o
BeTpa, M/C
40 50 60 70
Ilo 25 900/1150 1000/1150 1100/1250 1150/1350
30 750/850 800/950 850/1050 900/1100
35 600/750 650/800 650/850 -/850
40 500/600 500/650 550/700 -
45 400/500 450/550 -/550 -
50 350/450 350/450 - -

[Tpumeuanus. B uyuciuTesne ykasaHbl pajuyChl [Jid OJLHOIO KOHTAaKTHOIO IIPDOBOAA, B
3HaMeHaTesle — Jis1 IByX. [Ipouepku 03HAvaroT, YTO B ITHUX YCIOBHUSIX YCTaHOBKA THOKHUX (PUKCATOPOB
He JI0IlyCKaeTcs.

JITMHBI OCHOBHBIX CTep)KHeH (PMKCAaTOpOB BHIOMPAIOT B 3aBUCHMOCTU OT rabapvTa yCTaHOBKH
OIIOp, HAalpaB/IeHUsl 3Ur3ara KOHTAKTHOIO IIPOBOJA, [J/IMHBI [OINOJIHUTEJBHOIO CTep)KHA. [linuHa
JIOTIOJIHUTEe/IbHOT'O CTepyKHA npuHATa 1200 mm.

dukcaTtopel [y U30/MPOBAHHBIX KOHCOJEH OTJIMYalOTCs OT  (PUMKCATOpOB IS
HEeM30/IMPOBAHHBIX KOHCOJIEM TeM, UTO Ha KOHIL|e OCHOBHOTO CTep’KHs, OOpalieHHOM K KOHCOJIH,
BMeCTO CTep)KHSl C Hape3KOW /11 COeJMHEeHHs C U30/IITOPOM IPUBApeHO YLIKO JJI1 COefMHEeHUs C
KOHCOJIBHO.

['abapuT omop U COOpY’KeHUI — 3TO pacCTOsSIHUe OT OCH KpaliHero kejie3HOZ0PO’KHOTO MyTH
[0 BHyTpeHHero Kpas (pyH/laMeHTOB WX OIOp KOHTaKTHOU ceTU. Ha meperoHax u »kee3HOJ0pOKHBIX
CTaHLMSX 3TO pacCTOsHUE I0/DKHO ObITh He MeHee 3,1 M, @ B CHEr03aHOCUMBIX BbleMKax 1 Ha BbIXO/ax
u3 HUX Ha gauHe 100 M He MeHee 5,7 M. Ha KpUBBIX yuyacTKax >Kee3HOZOPOXKHOIO IyTH YKa3aHHbIe
PacCTOSIHYS YBe/IMUMBAOTCSI B COOTBETCTBUU C rabapuUTHBIM YIIMPEHUEM.

OrpefenTb TabapyuT OMOP KOHTAKTHOM CeTH CJief[yeT, Mob3ysich Tab. 7.

OripeiesieHrie rabapyUTOB OIIOP KOHTAaKTHOM ceTU

YBenuuenue paccrosHud [ npu
BO3BBILLIEHUH HapY’>KHOTO peJsibCa

Paccrosinue I BHYTREKHSS CTOPOHA KPHUBOM
YBenuueHue paccrosiud I ripu (BHY RfIHIL CTOPOHA KPHBO ),
(rabapwur) Ha

. M1000M BO3BBILLIEHUH HAPY>KHOT'O
Paguyc kpuBoi, M NIPSIMOM

pesibca (Hapy’kKHasi CTOpOHa
yudacTKe MyTH, o
MM KpUBOI), MM

40 |60 80 100




1500 2450 25 110 {160 215 270
2750-3100 25 80 |120 160 200
1200 2350 30 115 (165 220 275
2750-3100 30 85 |[125 165 205
1000 2450 35 120 (175 225 280
2750-3100 35 90 (130 170 210
800 2450 45 30 (180 235 290
2750-3100 45 100 (140 180 220
600 2450 60 145 |195 250 305
2750-3100 60 115 155 195 235
400 2450 90 175 225 280 335
2750-3100 90 145 |185 225 265

ITopsmoK BBITTOTHEHUST
1. OmnpemenuTth TabapuTHI OTOP /JIsI TIPSIMOTO YUaCTKa >KeIe3HOZOPOXKHOTO Iy TH, [/ OTIOPhI Ha
BHEIIIHe Y BHyTPeHHel CTOpOHaX KpHBOMA.
2. Tlomobpath THUMOBbLIE (GUKCATOPHI /11 YCTAHOBKK Ha IMPOMEXXYTOUHOM OIOpe KOHTAaKTHOM CEeTH
Ha y4yacTKe rlepeMeHHOr0 TOKa:
— Ha TIPSIMOM yuacTKe >KeJIe3HO0POXKHOT0 Ty TH;
— Ha BHYTpPEHHel CTOPOHe KPUBOU;
— Ha BHeIlIHell CTOPOHe KPUBOM.
CuuTaTh Ha MPSIMOM yUacTKe >KeJIe3HOI0POXXKHOI0 My TH 3Ur3ar K Orope KOHTaKTHOU CeTH.
HanHble cBecTH B Tab. 8.
[Togbop TUTOBBIX (DUKCATOPOB [Jisi MYyHKTOB 2—4 cCjieflyeT TPOU3BOAMTD, TOJB3YSICh [8, c. 49,
TIpUIo)KeHue 5].
[To60p THMOBLIX (DUKCATOPOB

Tun ¢ukcaropa
Ne MecTo ycTaHOBKM omnopbl 4|  ['abaput
Tur onopel
n/m BeTBb [10/|BeCKU OIOPEI
99
[Ipsimast
1 [IpomexyTouHas
oriopa BHelIHsIs1 CTOpOHA KPUBOM




BHyTpeHHsisi CTOPOHa

KpUBOM
Oropa A:
pabouast BeTBb
ITepexonnHas
oropa, AHKepyeMas BeTBb
Hen30JIMpyrolee
compsokeHue Ornopa b:

pabouasi BeTBb

AHKepyeMas BeTBb

Onopa cpepnei

ITpsamas
aHKepOBKH

N

1

[Togobpath TUMOBBIE (DUKCATOPBI /i YCTAaHOBKU HA TIEPEXO/HBIX OTMOpaxX HEWU30JUPYIOIEro
COMPSDKEHUsS] yuaCTKa KOHTAaKTHOM CeTH TIepeMEHHOT0 TOKa, Ha TMpPSIMOM Yy4YacTKe
KeJIe3HO/IOPOKHOTO TTYTH.
anHbBIE cBeCTH B Tab. 8.
HaueptuTh cxemy cpeiHeli aHKepOBKM W TOZ00paTh (DUKCATOpbl [/ OMOPbI CpeAHeHr
AHKEePOBKH KOMITEHCUPOBAHHOW KOHTAKTHOMW TIO/IBECKY TIEPEMEHHOT0 TOKA Ha MPSIMOM yuacTKe
KeJIe3HO/IOPOKHOTO TTYTH.
anHbBIe cBeCTH B Tab. 8.

Copep>xaHue oTyeTa

OmnucaHue orpefesieHUs1 rabapuTOB OMOP AJIsi MPSAMOTO YYacTKa >KeIe3HOJ0POXKHOTO TIYTH,
JJ1s1 OTIOPBI HA BHEIIHel ¥ BHYTPeHHel CTOPOHaX KpHBOMA.
Onucanue nozbopa THITOBBIX (DUKCATOPOB /JIi YCTAHOBKM Ha TPOMEXYTOUHOM OIope
KOHTAKTHOW CeTH Ha pa3/IMUHBIX yuacTKax repeMeHHOro TOKa.
Onucanue 10700pa THUMOBBIX (HMKCATOPOB [/if YCTAHOBKM Ha TIE€PEXOJHBIX OMopax
HEU30/IMPYIOLLero COMpPsDKeHUs] ydyacTKa KOHTAKTHOW CeTH TepeMeHHOIr0 TOKa, Ha MpsiMOM
yuacTKe >KeJie3HOZ0POKHOTO My TH.
Cxema cpefHel aHKepOBKM U T10100p (DHMKCATOPOB /i OIOpPhI CpefiHeld aHKEepOBKHU
KOMIIEHCUPOBAaHHOW KOHTAKTHOW TOABECKH TIlepeMeHHOr0 TOoKa Ha TIPIMOM YyuacTKe
)Ke1e3HOOPOKHOTO My TH.
3arnosiHeHHas Tabs. 8.

3338):10)11 58

KoHTpoJibHBIe BOIIPOCHI

Kakumu ObIBarOT Nofep>KrBaroliye KOHCTPYKLMYA KOHTaKTHOU ceTu?

HazoBuTe npenmy1iiecTBa M30JIMPOBAHHBIX KOHCOJIEN KOHTAKTHOM CETH.

Kakue ¢ukcarops! cieyeT BbIOMpaTh Ha KPYBBIX yuacTKax >Kene3HO0POXKHOIO MyTH MajbIX
pasiniyCcoB U rouemy?

Ha kakyto Harpy3Ky paboTaeT JOMO/HUTebHBIN CTep)KeHb UKcaTopa?

OT uero 3aBUCKT BLIOOD TUITa KOHCOJIU U TUIA (PUKCATOPA JiJIsl OTIOPHY [ITAKTHOM CeTH?

OT yero 3aBUCHUT BbIOOD THIIA TATU KOHCOJIM [JIs1 OTIOPbI KOHTAKTHOM CceTu?



Pa3zpesn 6: YcTpoiicTBO ¥ TeXHHYeCcKoe 00C/Ty)KMBaHHE KOHTAKTHON CeTH

Tema 6.4.BeTpoyCcTONYNBOCT KOHTAKTHOM CeTH

IIpakTHUyeckoe 3aHsATHE

TeMa: «Pacuer HOpMaTHBHBIX Harpy30K U BBIOOD PaCUe€THOTO PeXXKMMa JI/Isi OTIPe/ie/IeHHBIX yCIOBUM
Y TUIIA NTO/IBECKU»

Ilesb paboThI: HAYUNUTHCS PACCUMTHIBATh HArpy3KH, AeHCTBYIOIIME Ha TIPOBO/A LIETTHOM KOHTAaKTHOM
MI0/IBECKH, OTpeiesiATh KO3 (ULMeHTHI A/ pacueTa B pa3/IMYHbIX Pe)KMMax BO3/IelCTBHUSI Harpy30K.

VcxoaHble AaHHbIE: B KaUeCTBe UCXOJHBIX JaHHBIX BbIOMPaeTcs:

Twr LenHoM KOHTaKTHOW MO/JBECKU TJIaBHBIX JKeJIe3HOJOPOJKHBIX ITyTel Ha Kele3HOJ0POKHOU
CTaHLIMHU 110 TabIL. 2;

Turmbl BETPOBOTO U TOJI0JIEJHOTO PaliOHOB COT/IACHO BapHiaHTaM yKa3aHbI B Tab. 9;

HopmatrBHbIe 3HaUeHUs TOMIIUHBI CTEHKH r'0J10/1e/1a U CKOPOCTH BeTpa B Tabu. 10.

Tunbl BETPOBOI'O M r0JI0JIEJHOTO PAliOHOB

Howmep . . ["ononegHbIM
Betposoii paiioH o
BapuaHTa palioH

1 I II
2 II 1

3 111 II
4 v I
5 \Y II

Tabsma 10

HOpMaTI/IBHbIe 3HA4Y€HMSA TOJIIWHBI CTEHKH roJjiojiegd 1 CKOPOCTEﬁ BE€Tpd

HopmatuBHas ckopocTh BeTpa,
Howmep rososiennoro
HopmatuBHas To/IMHA CTEHKU [Ipu rononene
V/IU BETPOBOI'O FOMIOME A, by MM MakcumanbHast v
palioHOB o Vimax :
| 5 22 13
11 10 25 14
111 15 29 15
1\ 20 32 18
\% 25 36 19

Kpatkue TeopeTuueckrie CBe/[eHUs

1711 KOHTaKTHOM CeTH pellaroliUMU SIBJISIFOTCS Harpy3KW KJIMMAaTH4ecKoro XapakTepa: BeTep,
rojsionieli ¥ TemrepaTypa BO3/yXa, JeMCTBYIOIIMe B pPa3HbIX COYETaHWSX. DT HArpy3Kud HMeEIOT
C/TyyaliHBI XapakKTep: WX pacueTHble 3HaueHWs 3a KaKOW-TMbo Tepuosi BpeMeHW MOTYT ObITh
orpeie/ieHbl CTaTUCTUUECKOW 00pabOTKOM [JaHHBIX HaOJIIO/eHUM B paiioHe 3/1eKTPUGBUI[MPOBAHHOM
JIUHUU.

Harpy3ku, JelicTBywllMe Ha TIPOBOJIa KOHTAKTHOM CeTH, [e/iATCSI Ha TIOCTOSIHHBIE,
KPaTKOBpeMeHHbIe U 0CO0bIe.

K mocTostHHBIM Harpy3Kam OTHOCSITCSI: Harpy3KH OT Beca KOHCprKLIHIQJBeca MIPOBO/IOB, Beca U
[laBJIeHUs TPYHTOB, TOPHOT'O /laB/IeHHSI.

K KpaTKOBpeMeHHbIM Harpy3kaMm OTHOCSITCSI: BeTPOBble HAarpy3Kd, Tojioje[Hble Harpys3kH,
TeMIlepaTypHble KIUMaThdyeckue Bo3ZeilcTBUs. K 0coObIM Harpys3kam OTHOCATCS: CeHCMUYecKue |
B3DPBIBHOTO BO3/IeMCTBUSI; HArpy3KU, BO3HUKAIOLL[HE OT MOBPeX/IeHUs] KOHCTPYKIVM U T.I1.



[ns  yCTaHOBNEHWs  pacueTHbIX K/IMMAaTUYeCKWX  yCJOBUM  TO/b3YIOTCS  KapTamu
palioHMpOBaHUsi TeppuTOpuM PoccuM, [/  YMpOIEHHBIX pacueToB BapUaHTHI  3a/jAr0TCS
Tnpero/iaBaTesieM.

Harpy3ka OT Beca mNpOBOJOB $B/sIeTCSI pPAaBHOMEPHO pacripe/ie/ieHHOM BepTUKa/IbHOU
Harpy3KoH, KOTOPYIO MOXHO OIpeJle/IUTh, I0JIb3YSICh CIIPABOYHOM JINTEPATYPOU.

PekomeHiyeMast BeJTMUMHA Harpy3Ku OT CTPYHOBBIX 3aKUMOB (gc) coctasnsieT 0,05 gaH/M npu
OJJHOM KOHTaKTHOM TPOBO/e.

Harpy3ky oT coOCTBEeHHOTO Beca LIeMTHOM KOHTAKTHOW TIOABECKU (gn) MOXKHO PacCUMTaTh I10
bopmyre:

I =G+ G+ 9 =(8H M)

r/le 1 — YKC/I0 KOHTaKTHBIX NTPOBO/IOB;

Gkr, — Harpy3Ka oT COOCTBEHHOT0 Beca KOHTAaKTHOTO TIPOBO/Ia;

97— Harpy3Ka oT COOCTBEHHOTO Beca HeCyIIlero Tpoca.

Jl71s1 BBITIOJTHEHHMST pacueTa Harpy3kv OT COOCTBEHHOTO Beca HeCyIIero Tpoca U COOCTBEHHOTO
Beca KOHTaKTHOT'O MPOBOZia He00X0AMMO BbIOpaTh M3 CIIPaBOYHOM JIUTEPaTyPhI.

Bec koHTakTHOTrO0 npoBoja ( 9kr) U Bec Hecyiiero Tpoca ( 9y7) onpeensieTcs B 3aBUCUMOCTH OT
MapKH MpoBo/ia 1o Tabsuie [7, c. 166, tabs. I11].

Haripumep, ana Hecyiiero tpoca IIBCM-70: Gyr = 0,586 naH/m; A1 KOHTaKTHOrO IpOBO/a
M®-85: gK/j: 0,74 I,E[(:lI‘I/M.

[osionieHast Harpy3Ka BbI3bIBAeTCS T'0J10J1e/I0M, TPe/ICTaBIISIOLMM CO0O0M €10 TJIOTHOTO JibJA
CTeK/JIOBUAHOr0 CTpoeHUs C IUIOTHOCTBIO 900 kr/m3. [Ing pacueToB IpUHMMAaeM, 4UTO TIOJIOJe[,
BbIMaJiaeT LWIMHPUYECKOW (OpPMbI C paBHOMEDHOM TOJIILIMHOW CTEeHKW JibJid, TI0 BO3/|eMCTBHUIO
Harpyska sIB/isieTCsl BepTUKaIbHOM.

Ha TosuHy cTeHKU roJioJiefia Ha MPOBO/Iax OKa3bIBaeT B/MsSHUE AhaMeTp NMPoBo/ioB. [TosTomy
TIpY OTIpeJie/IeHUH TOJIILMHBI CTEHKU T0J10/Iefla Ha MPOBO/ax U TPoCax pasHbIX JMaMeTpPOB 3a/laHHYIO
TOJILIUHY CTEHKM r0Ji0/ie[jla YMHOXKal0T Ha KO3(PULIMEHT K.'.

Ha WHTEeHCMBHOCTH TOJIONeAHBIX 00pa3oBaHW Oo0sbIlIOe B/MSHUE OKAa3bIBAIOT BBICOTA
pacriosioykeHWst TIPOBOZIA HaJ, TOBEPXHOCThIO 3eM/M. [lo3TOMy TMpU pacyeTe TOJIIIMHBI CTEHKU
rosiosiefia Ha MPOBOZAX, PaCHOI0XKEHHBIX Ha HACBIMNSX, 3HaUeHHe TOJ/I{MHbI CTeHKH ToJioiefia cieyer
TaK)Ke YMHOXXUTb Ha MOINPaBOYHbIA KO3 (HULIMEHT K.

PacueTHyro rosioneHyt0 Harpy3Ky Ha MpOBOJA KOHTaKTHOM CeTH CjeflyeT YMHOXWTb Ha
KO3(pQULIMeHT Tieperpy3ku «T, YUUTBHIBAIOL[MI M3MeHeHUe TroJiojie[HOW Harpy3Kd B 3aBUCUMOCTU OT
pesbeHbIX YCI0BUI pacrosioyKeHus LielMHOW KOHTaKTHOM MO/IBeCKU.

KosdduienTs! neperpysku /7 ipuHUMarOT:

= 1,25 — [AJId Y4dCTKOB KOHTAaKTHOM CeTH, COOPY’>KdeMBIX B MeCTaX C SABHO BBIDdA’>K€HHbIM

yCW/IEHUEeM TO/0/eJHOM Harpy3ky (BO3BBIIIEHHOCTU W TepeBajibl, PEe3KO BbIAESAIOLMXCA Ha[,
OKpY’Karollledd MeCTHOCTbIO, HaBeTpPeHHble CK/IOHbI BO3BBIIIEHHOCTeH W DEUHbIX [O/MH, BEepLIMHEI
XOJIMOB, HaChINY BbICOTOM Oosiee 5 M); TakKUM 06pa3oM, roJione[Hyt0 Harpy3Ky yBeIruuBaroT Ha 25 %
10 CPaBHEHUIO C TIPUHSTOU /151 JAHHOTO palOHa;

= 0,75 — [Ji y4aCTKOB KOHTaKTHOM CeTH, PaCIo/IOKeHHbIX B KOTJIOBUHAX, Y3KUX [JOJIMHAX,

MPOXOJAIINX MepUAUaIbHO, B MeCTaX CIIOLIHOW 3aCTPOMKH, B JIeCHBIX MacCHBax, He MO/JieKaliux
BbIpYyOKe, B BbleMKax TJyOHMHOH Oojiee 6 M, a TakXKe MPU HAJIMUMK CHETO3aIUTHBIX JIECHBIX T0JIOC
BJIO/Ib ’KeJIe3HOW JIOPOTU C BBICOTOU [lepeBbeB WM 3[IaHWM, MPEeBbIIAIOLIeNd BBICOTY IOJBECKU
KOHTAKTHOTO TPOBO/ja; TAKUM 00pa30M, TO/I0/IeJHYI0 HAarpy3Ky yMeHbIIalT Ha 25 %.

BeTpoBble Harpy3ky Ha MpPOBO/la KOHTAaKTHOM CeTH 3aBUCAT KaK OT Cpe/iHel CKOPOCTH BeTpa,
TaK 1 OT XapaKTepa IOBePXHOCTH OKpYysKaroljeil MeCTHOCTH U BbICOThI pacHE)®sKeHus POBO/IOB Hafl
3emsieii. B COOTBETCTBUM CO CTPOUTENbHBIMA HOPMamH U TpaBuiamMu «Harpysku u Bo3jelcTBUS.
Hopmbl npoekTMpoBaHUSl» pacueTHYH0 CKOPOCTb BeTpa /sl 3aJaHHbIX YCJIOBUM (BBICOTHI
pacrosioXkKeHusi TMPOBOJOB HaJ TMOBEPXHOCTbIO M I11€POXOBATOCTH TIOBEPXHOCTH OKpY»Karollei
MEeCTHOCTH) OMpeie/isitoT YMHO)KeHHeM HOPMAaTHBHOW CKOPOCTH BeTpa Ha KO3(PQUIMEeHT K.,
3aBUCSLMMN OT BBICOTBI PACIIO/IOKEeHUs TIPOBO/IOB HaJl IOBEPXHOCTHIO 3eMJIA U OT ee LLIepOX0BaTOCTH.



BeTpoBasi Harpy3ka Ha NpOBOJa L|e[THOM KOHTAaKTHOW MOZBECKU SIB/SIeTCS FOPU30HTAa/bHOU
Harpy3KoM.

W3 pa3HOro coueTaHusi METEOPOJIOTMYECKUX YCIIOBUM, NEUCTBYIOIMX Ha MPOBO/IA KOHTAaKTHOU
CeTU, MO>KHO BBIJIe/IUTh TPU PACUETHBIX pPeXXUMa, IPU KOTOPBIX yCU/IMe (HaTshKeHUe) B HeCylljeM Tpoce
MOYKeT OKa3aThCsl HAMOOJIBIIINM, T.e. OMIACHBIM [i/Isl IPOYHOCTH TPOCaA:

PE>XXMM MHMHUMa/bHOM TeMIiepaTypbl — CKaTHe TPOCa;

Pe’KUM MaKCHMasIbHOT'O BeTpa — pacTsyKeHHe TPoCa;

Pe’KuM roJjiojiefia C BeTpOM — PacTsDKeHUe Tpoca.

17151 5TUX pacyeTHBIX Pe)XMMOB U OIpeJle/IsiI0T Harpy3Ky, [IeMCTBYOIIMe Ha HeCyluil Tpoc. B
pe’KrMe MUHUMaJIbHOM TeMIlepaTypbl HECYLLIMU TPOC UCTIBIThIBAET Harpy3Ky TOJIbKO BEPTHUKA/IbHYHO —
OT COOCTBEHHOrO BecCa; BeTep W TOJojie], OTCYTCTByeT — B DeXHUMe MaKCHMaJbHOTO BeTpa Ha
HeCyLUi TpOC JelCTByeT BepTHKa/lbHAasi Harpy3ka OT Beca NPOBOJOB KOHTAKTHOW TMOJBECKU U
rOpU30HTa/IbHasE Harpyska OT [aB/ieHUsl BeTpa Ha HeCylLui TpOC, roJojes; OTCYyTCTByeT. B pexume
rosiojiefja C BeTPOM Ha HECYIIUH TPOC /eHCTBYIOT BepTHKaJbHble Harpy3KH OT COOCTBEHHOrO Beca
NIPOBO/IOB KOHTAKTHOM IMOJBeCKH, OT Beca rojo/ieja Ha MPOBOZAX IOJBECKHM M TOPU30HTa/bHast
Harpy3ka OT [aBjeHHsl BeTpa Ha HeCyIIUWd TpOC, IMOKPBITHIM TO/I0NeJ0M TNIPU COOTBETCTBYIOLEN
CKOPOCTH BeTpa.

Paccunrtath Harpysk, JeHCTBYIOLMe Ha MPOBO/ia LIe[THOM KOHTAaKTHOMW MO/BECKY, OMpe/e/uTh
KO3(P(PULIMEeHTHI /1J1s1 pacyeTa B Pa3/IMYHbIX Pe)KMMax BO3/leliCTBUS Harpy30K MOXKHO 110 TIpHBe/leHHbIM
HIKe hopmyJiam.

Harpy3ky Ha Hecyl1ii TpOC OT Beca roJioJiefia MOXKHO OIpeZie/IuThb 10 (popmyiie:

IruT="r0,008 xb,\d+ by)

rge /l—ko3¢¢GUIMeHT Teperpy3kd, YUMTBHIBAIOL[UI B/IWsSHUE BBICOTHI PacCIOI0XKeHHUs
NIPOBOJiA HaJ, 3eMJiell Ha MHTEeHCUBHOCTD T0JI0/eAHBIX 00pa30BaHuii;
=1 — p151 >)KeNe3HOJOPOXKHOM CTaHLIUM, PACIIO/I0KeHHOI Ha HyJ/IeBOM MecCTe.
b,-ToMIIMHA CTeHKU rososiefia Ha HecylljeM Tpoce
d-auameTp Hecyiero Tpoca ( CripaBOYHUK)
PacueTHas To/IL{MHa KOPKY rojiosefa:

b, =KrK: b, (MM)

rae K— KO3(QGULMEeHT, yUYUThIBAIOLIMKM BausgHUe AuameTpa HT Ha TOMLMHY rosionefHbIX

obpa3oBaHM
JvameTp npoBsoja , Tpoca, MM 5 10 20 30
ITorrpaBouHbIN KO3hdUITMEHT 1,1 1 0,9 0,8

Hampumep, ansi Hecymjero tpoca M-120, auamerpom 14 mw, monpaBouHbiii Ko3ddurmeHT Oyner

paBeH 0,96.
K:— K03 GdULMeHT, YUWUTHIBAIOIIUNA B/MSHUE BBICOTHI PACMOIOXKEeHWsT KOHTaKTHOTO TIPOBOZiAa Ha

TOJII[UHY TOJIO/IeZIHBIX 00pa30BaHUM (Ha HACKITTH)
Briemka rirybuHoM, M
7 u bonee- 0,6
5- 0,75
YuyacTu 3auuilieHHbIe 1eCoM, 3AaHUSIMU , CTAHLIMOHHBIMH TIOCTpoliKamu-0,8
Hynesble MecTa, HachIy 0 5 METPOB, BbIeMKU-1
Hacpbinu BbICOTOM, M
5-1,1 103
10-1,3
15-1,35
b,-HOpMaTHBHast TOJIIIMHA CTeHKH roJyosiesa ( Tabm.10)
PacyeTHyt0 TO/IIMHY CTEHKHU r0Ji0/iefid C YU4eTOM MOMNPaBOYHbIX KOI(DPULIMEHTOB [0y CKaeTCst
OKPYT/IATH /10 OvbKakiie 1enoi udpsbl.



Ha KOHTaKTHBIX MPOBO/IaX PaCUeTHYIO TOJIUHY CTEHKHU rojiojie[ja yCTaHaB/IMBAlOT paBHOU 50
% TOJIIUHBI CTeHKU, TIPUHATOMN /ISl IPOUUX TTPOBOZIOB KOHTAKTHOM CeTH, TaK KaK 3/|eCh YUHUTHIBAETCS
yMeHbIIIeHHe T'0J10/1e[000pa30BaHMsI 3a CUeT JBWDKEHHS 3/7IeKTPOIOe3ZI0B W TIJIaBKH ToJiosiesia (eciu
TaKoBasi UMEeeTCs).

Harpy3Kky Ha KOHTaKTHBIH IIPOBO/] OT BECa rojio/ieja MOXKHO PaCCUUTATh 110 hopMmyiie:
b, b, A+ H
K= /7,0,0009—2’0 (Qep+ —2'0 Jrae Ocp = — cpenuuit auametp KIT;

A n H — 1mmpyrHa 1 BbICOTa ceveHusi (COOTBETCTBEHHO) /1Sl KOHTAaKTHOTO MPOBO/A.

OcHOBHBbIE JaHHbIE nposoaioB

[Miowans Bricowa | 131, | Auaetizan Paspameno-
acuetHoro | €S 1EHMA pHHa | Harpy3ka 6 tas narpys-
Mapka npo- p H, MM, 240-107",] o ES, | ka npu pac-
ceyeHus ceue- OT Beca
:TeJi E: UM 1/°C H/°C TSOKEHHUH
nposoaa S, HusA A, | npoBoaa
B auamMeTp npoBoaoB R,
MM MM g, H/m
d, MM kH
1 2 3 4 5 6 7 8
[MTBCA-50/70 117 14.0 — 6.8 330 24,13 48,0
[MBCM-70 69,9 11,0 - 6.1 319 13.82 48,7
INMBCM-95 90.6 12,5 - 7.8 319 17,93 62,9
M-35 34.6 7.5 - 3.11 408 - 35,3
M-70 67,7 10,7 - 6.12 408 - 37,0
M-95 92,5 12,6 — 8.4 408 17.38 33,5
M-120 117,0 14,0 — 10,6 408 21,98 41,06
M®P-85 85 10,8 11,76 7,6 408 18,78 31,3
M®P-100 100 11,8 12,8 8,9 408 22,10 36,26
M®DO-100 100 10.5 14,92 8,9 408 22,10 36,26
Md-120 120 12,9 13,9 10,7 408 22,10 42.9
Md-150 150 14.5 15.5 13.4 408 33.15 53,0
BpMrd-85 85 10,8 11.76 7.6 408 18,78 35.8
BpMrd-100 100 11.8 12,8 8.9 408 22,10 41,16
BpMrd-120 120 12.9 13.9 8.9 408 26,6 49,6
bp®-150 150 14.5 155 13.4 408 333 59.0
HaOa®d-85 85 10.8 11.76 7.6 408 18.78 32,1
Ha0aP-100 " 100 11.8 12.8 8.9 408 22,10 37.73
Ha0adO-100 100 10.5 14.92 8.9 408 22,10 37.73
Ha0adP-120 120 12.9 139 10.7 408 22.10 44.6

Harpy3ky oT Beca Bcex IIPOBOZOB LIE[THOM KOHTAaKTHOM TIO/IBECKU, TOKPBITHIX T'OJ0/€10M
MO>KHO pacCUuTath 1o popmyre:

9rin=9n* 9rurt Irxme<n

BeTpoByto Harpy3kKy Ha HeCyluil TPOC MpU MaKCMMaibHOM BeTpe MOXXHO pacCuuTaThb IO

dopmyre:
(K xV,0d . d
Byr=Cy—L=18X_x—— = nat/ m,
HI==X""16 1000
rie Cx = 1,2 — aspoguHamMuueckuii Ko3(@uLeHT 1060BOr0 CONPOTUB/EHHS BeTpY,

OTHECEeHHBIH K iolaay ceyeHusd rIpoBOod;
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Tabauya I16

A3pOIHHAMHYECKHH KOIPPHIUHEHT 1060B0r0 CONPOTHB ICHHs NPoBoia BeTpy C,.

[IpoBoaa

Koa¢>¢muuem€

OauHouHbIe NpOoBOAA U TPOChl AMaMeTpoM Oonee/meHee 20 MM, a
TaK)Ke MpOBOJA H TPOCHI, MOKPbITbIE IOJI0JIEA0M

1,1/1,2

OOHMHOYHbIE KOHTAKTHbIE NnpoBoJda U HECYLUHE TPOChI KOHTAKTHOWM

MOJBECKH C Y4ETOM 32)XMMOB U CTPYH

1,25

OaMHOYHbIE OBAIbHbIE KOHTAKTHbIE npoBoaa

1,15

=
OauvHoYHble KOHTaKTHblE MpoBoaa ceyeHuem 150 MM~

1,30

JIBO#HbIE KOHTAKTHbIE [1POBOAA MPH PACCTOAHHHU Mex Ay HUMH 40 MM
Ha HYJIEBbIX MECTaxX M Hacbinsx 10 /6onee 5 M

1,55/1,85

IIpoBoza

Koadduiment Cx

OpuHOUHBIE TIPOBOJI@ U TPOCHI AWAMETPOM
bonee/menee 20 MM, a Takxke TMpoOBoJa U

TPOCBI, TTIOKPBITHIE I'0JI0JIE/IOM

V"™ -HopMaTHBHasA CKOPOCThL BeTPa MPH rOJI0JIe/ie

BeTtpogoii paiion Poccuu 1

2

3 4

HopwmatrBHast ckopocTth Betpa | 13

TIPU roJioJiefie

14

15 18

19

Ky— k03¢ }uLMeHT BeTPOBOro BO3/eHCTBUS B 3aBUCMMOCTHU OT pesibepa MeCTHOCTH
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XapakTepucTuka MeCTHOCTUA U
3HayeHue 1IepoX0BaTOCTH Z

3HaueHue ko3¢ duLreHTa K, /11 pa3IMYHOro MpoQUIs yu.

Briemka rirybuHoM, M

7 u boJjiee

Ho 5

Hynesoe
MeCTO

Hacpimu, sctakaipl, BLICOTOM, M

o 5

Tlo 10

o 15

OtkpbITas pOBHast
NOBEPXHOCTb 6e3
pacTUTeIbHOCTY;

[I0OBEPXHOCTb 03ep, BOJ0eMOB
Y MOpeM , To¥Ma KpyIHbIX peK
20:0,05 M

0,98

1,1

1,26

1,35

1,43

1,3

Crenb, paBHUHA, 1yT Zo=0,1M

0,8

0,93

1,1

1,18

1,21

1,3

OTKpbITas paBHUHHAs
MEeCTHOCTb C HEeBBICOKUM ( 10
4-5 M) peakdMm Jiecom
KyCTapHUKOM: Z,=0,15m

0,7

0,83

1,0

1,09

1,16

1,22

OTKpbITasi XOJIMUCTast WU
pPaBHUHHAasi  MECTHOCTb  C
peiKHM JIeCOM BBICOTOM 6-7 M,
cajamu, napkamu: Z,=0,2m

0,65

0,77

0,94

1,03

1,1

1,15

YuacTkn, 3all[UllleHHbIe
JIeCO3alUTHbIMA
HaCaXeHUsIMY, He
MO//TIEXKAI[UMH  BbIpyOKe
CTaHLIUU B npezesnax
CTaHLIMOHHBIX MOCTPOEK
20:0 s 5m

0,43

0,55

0,73

0,85

1,0

1,13

He nmopnexaiue BbIpyOKU
T'YCTOM JieC C BICOTOM e MeHee
10 M ; ropoj CO 3[aHUSIMHU
BBICOTOM Oosee 10M; Zo=1,0Mm

0,27

0,38

0,6

0,78

0,95

1,03

BeTpoByto Harpy3ky Ha KOHTaKTHBI TpPOBOJ, B peXHMe MaKCHMaJbHOTO BeTpa MOKHO
paccuuraTh 1o hopmye:

PaccuntaTte BeTpOBYH Harpy3Ky Ha HeCYLJMM TpOC, MOKPBITBIM T0JI0JIEJOM MOXXHO I10

dbopmye: » )
2 2b,
Frr=Cx Kpy” o 207,

&

16 ~ 1000 106

PaccuuTaTh BETPOBYIO HAarpy3Ky Ha KOHTAKTHBIN IPOBOJI, MOKPBITBIN TI'0JI0/IEJOM MOYKHO TIO
dbopmyie:
(k,xv? _(H+b,)
Frem=Cx X
16 1000
BepTHKa/bHBIX (Macca MPOBO/OB, T0JI0JIe/l) U TOPHU30HTAIbHBIX ([jaB/ieHue BeTpa) Harpy3oK BeAyT I0

,JaH/ mPacuer TIpOBOJOB Ha COBMeCTHOe [leliCTBUe




CyMMapHbIM  (pe3y/bTUPYIOLIMM) Harpyska™m, OIpejiefsseMblM TeOMeTPUUeCKUM CJI0KeHUeM
BepPTUKA/IbHBIX U TOPU30HTA/IbHBIX Harpy3okK.

CymMapHyr Harpy3Ky Ha HeCyLIMHd TPOC IPU MaKCUMAa/JbHOM BeTpe MO)XHO PacCUMTarh Io
dbopmyie:

Gymax=\ I+ PRT.AH/ M

CyMMapHy0 Harpysky Ha HeCyLL{ii TPOC B pe>KHMe roJiojiefia C BeTpOM MOXKHO pacCuuTaTh I10
dbopmye:
9rmax= 9/2/7"' ngTnﬂaH/M
[Topsii0K BBITTOTHEHUS
PaccunrtaTh Harpy3Ky OoT COOCTBEHHOIO Beca IIe[THON KOHTAKTHOM ITO/IBECKH.
Paccuurath HarpysKy Ha HeCyllMi TPOC OT Beca roJyoseza.
Paccunrath HarpysKy Ha KOHTaKTHBIM [TPOBOJ, OT Beca roJoseza.
Paccuurath Harpysky OT Beca BCeX MPOBOJOB L|€MTHOW KOHTAaKTHOMW IOJBECKH, MOKPBITHIX
rOJ1I0/1e/IOM.
Paccuurtath BeTpOBYIO Harpy3Ky Ha HeCyll|1Mii TPOC B peXXKMMe MaKCUMaJIbHOTO BeTpa.
Paccunrath BeTpOBYIO Harpy3Ky Ha KOHTaKTHBIM [IPOBOJ, B peXKMMe MaKCUMaJ/IbHOTO BeTpa.
Paccuurtath BeTpOBYIO Harpy3Ky Ha HeCyllMi TPOC, TOKPBITHIN [0J10J1e[0M.
Paccunrath BeTpOBYIO Harpy3Ky Ha KOHTaKTHBIM [TPOBOJ, TOKPBITHIM ['0JI0JIEL0M.
Paccuurath cyMMapHy!0 Harpy3Ky Ha HeCyLMi TPOC ITPU MakKCUMa/IbHOM BeTpe.
10. PaccunrtaTh CyMMapHYIO Harpy3Ky Ha HeCyIlMi TPOC B Pe)KUMe roJiosefia C BeTPOM.

P

LN

CopepyxaHue oTyera

PacueT Harpy3Ku oT COOCTBEHHOI'O Beca LIelTHOM KOHTaKTHOM TO/IBECKHU.

Pacuer Harpysku Ha HeCyI1Mi TPOC OT Beca roJiosesa.

Pacyer Harpy3ku Ha KOHTaKTHbBIM TIPOBOJ, OT Beca rojiosesa.

Pacuer Harpy3ku OT Beca BCeX IPOBOJOB Le[THOW KOHTAKTHOM IIO/IBECKH, IIOKPBITHIX
rOJ10/1e[JOM.

Pacuer BeTpoBOM Harpy3kuy Ha HeCyIIIUH TPOC B pe)KMMe MaKCUMaJIbHOT'O BeTpa.
Pacuer BeTpoBOM Harpy3Ky Ha KOHTaKTHbIM MPOBOJ] B Pe)KMMe MaKCHMMasbHOIO BeTpa.
Pacuer BeTpoBOM Harpys3Ky Ha HeCyIIIMHA TPOC, TOKPBITHIM ['0JI0/Ie[0M.

Pacuer BeTpoBOM Harpy3Ky Ha KOHTaKTHbIN MIPOBO/I, TOKPBITHIN TOI0IE0M.

Pacuer cymmapHOU Harpy3ku Ha HeCyI[Mi TPOC [P MaKCUMa/IbHOM BeTpe.

10. PacueT cymMMapHOM Harpy3Ky Ha HeCylUi TPOC B PeXXUMe rosiosiefia C BETPOM.

Bl e

LoN U

BriBogbL.

KoHTponbHbIe BOMPOCHI
1. Tlosicaute, A 4ero NpoW3BOJAT pacyeT Harpysok, [JeHCTBYHOIIMX Ha MPOBOJA KOHTAaKTHOM
CeTu.
YKaxure, Kakve (pakTOpbl BUSIOT HAa U3MeHeHHe ro/oeJHON Harpy3KU.
Pacckakute, yTO Takoe KO3(DPULIMEHT NleperpysKHu.
4. TlosicHuTe, moUueMy Ha KOHTAKTHOM IIPOBOJE TOJio/ie/jHasl Harpy3ka NpYHUMAaeTCs B [jBa pasa
MeHbllle, YeM Ha HeCyll|eM Tpoce.
OOBsiCHUTE, OT Yero 3aBUCHT BeJIMYMHA BeTPOBOM Harpy3Ku Ha MPOBOZA KOHTAaKTHOU CeTH.
6. IlosicHuTe, mouyemy MpU pacueTe BeTPOBOM HAarpy3Kd Ha KOHTaKTHBIM MPOBOJ /sl pacueTa
NIPUHHUMAIOT BBICOTY CeueHUs] KOHTaKTHOIO ITPOBOJA.

W

v
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Tabauya I16

A3pOIHHAMHYECKHH KOIPQPHUHEHT J1060B0r0 CONPOTHB/ICHHS NPoBoaa BeTpy C,.

[IpoBona Kospduumnenr C,
OauHouHble NpoBOAA U TPOChl 1MaMeTpoM Oonee/menee 20 Mm, a 1112
TaK)Ke MpoBOJAa H TPOChl, MOKPbITbIE FOJ0JIEAOM Y
OaMHOYHbIE KOHTAKTHbIE MMPOBOA U HECYLLHE TPOChl KOHTAKTHOH 125
MOABECKH C YY4ETOM 3aKMMOB U CTPYH ’
OanHOYHbIE OBAIbHbIE KOHTAKTHbIE MPOBOA 1,15

R

OanHOYHbIE KOHTaKTHbIE NpoBoAa ceueHueM 150 mm~ 1,30
JIBO#HbIE KOHTAKTHbIE [1POBOJA MPH PACCTOHHU MEXILY HUMH 40 MM 1.55/1.85
Ha HYJIEBbIX MECTaxX M Hacblnsx a0 /6onee 5 M ’ ’

Pa3jien 6: YcTpoHCcTBO U TeXHUUYECKOe 00C/Ty)KMBaHHe KOHTAKTHOM CeTH
Tema 6.5.IlnTaHue U ceKI{HOHUPOBaHHE KOHTAKTHOM CeTH

IIpakTHueckoe 3aHATHE

Ilenp 3aHsaTHA: TIPUOOpECTH TPaKTHUeCKWe HAaBBIKM B [IeJIeHWHM KOHTAaKTHOM CeTH Ha
OTJe/IbHbIe CEKLMY U COCTaB/IeHWH CXEeMbl MUTaHUsl U CEKLJMOHMPOBAHUSI JKee3HOJOPOXKHOM CTaHLIUU
Y TIpUJIeTaroLuX [TeperoHoB.

NcxoaHble paHHBIE: CUCTeMY TOKa BblOpaTh U3 Tabsi. 2, HOMep CXeMbl 3a/jaeTcs
riperoziaBatesieM [8, npunoxenue 1].

KpaTkue TeopeTnueckue cBeJeHUsA

Ha snextpuduiiipoBansbix uHusAxX DIIC rosydaeTr 3/1€KTPOIHEPrHi0 uepe3 KOHTaKTHYH0 CeTh
OT TSTOBBIX TIOACTAHLMM, pACIIO/IOKeHHBIX Ha TaKOM pacCTOSTHUA MeXAy HUMH, 4T0ObI ObLIO
obecrieueHO cTabWTbHOE HOMUHA/BHOE HanpsbkeHue Ha DI1C u paborania 3amura oT TOKOB KOPOTKOTO
3aMbIKaHUSI.

Jl71st KayKAOTo yuacTKa 1eKTpUHULIMPOBAHHOW JIMHUHU TIPY ee TIPO- TUPOBaHWU pa3pabaTbhIBaroT
cxeMy TMTaHUsi U cekiMoHWpoBaHusi 6K akTHOW ceru. [Ipu pa3paboTke cxeM THUTaHUS U
CeKLJUOHUPOBAHWSl KOHTAaKTHOM CeTH 5/eKTPU(ULMPOBAHHOW JIMHUM MCIIO/Ib3YKOT THUIOBBIE
TIPUHLUIHAIbHbIE CXeMbl CEeKLIMOHMPOBaHHs, pa3paboTaHHble Ha OCHOBE OIbITAa 3KCIUTyaTaluu, C
Yy4eTOM 3aTpaT Ha COOpPYy’>KeHVe KOHTAKTHOM CeTH.

[Tpu cocTaBneHUH CxeMbl CEKLIMOHMPOBaHUSI KOHTAKTHOW CEeTH Ha »KeJIe3HOZ,0POKHOW CTaHL[UU
YHCIO0 CEKLUA J0/DKHO OBITh BBIOPAHO B COOTBETCTBHU C paboTOM »Kesie3HOJOPOKHOM CTaHLUH, a
TaK)Xe yC/I0BUSIMU 00ecrieueHus: HaJIe)KHOCTH paboThl CeTH U yI006CTBaMU ee 00C/TyKUBaHMUS.

W3nuiHee fpobsieHre KOHTAKTHOM CETH Ha CEKIMM CHIDKAeT ee HaJleKHOCTh, YC/IOKHSET U
yZlOpO’KaeT ee yCTPOUCTBO.

Ha cxeme A0/mKHO OBITH TMPEAYCMOTPEHO ITMUTaHHE KOHTAaKTHOM CeTH >Kesle3HOZOPO’KHOMN
CTaHLIMY U MPUIeraroluX MeperoHoB, Mpo/0/IbHOe CEKI[MOHUPOBaHUe (OT/e/eHre KOHTaKTHOM CeTH
JKeIe3HOZOPO’KHOW CTaHL[MM OT KOHTAaKTHOM CeTH IeperoHa) W IOMepeuHoe CeKLMOHUPOBaHHe
(BBIZE/IEHYE TPYMITLI JKe/Ie3HOL0POXKHBIX IyTel B OT/e/bHbIe CeKLIUH).

Ha npomexyTOuHBIX >Kele3HOJOPOXKHBIX CTaHLMAX IpefyCMaTpUBarOT CeKLJMOHMPOBaHHe
KOHTaKTHOU CeTH € 00erx CTOPOH »KeJie3HOJOPOKHOM CTaHLIUH.

ITpogonpHOE  CEKLIMOHUPOBaHWE TIpeflyCMaTpuBaeT pasfie/ieHue B  OTJe/bHble  CeKLUU
KOHTAaKTHOW CEeTH TIeperoHOB OT KOHTAaKTHOM CeTH >Kese3HOJOPO’KHOW CTaHLMM M0 TJaBHOMY
JKeJIe3HO0pOXXHOMY ITyTH. OHO OCYIeCTBIIsIeTCSl TPEXIIPOIeTHBIMU U30/IMPYIOLMMU CONPSKeHUSIMU
aHKepHbIX YyUaCTKOB Ha TIOCTOSSHHOM TOKe, a Ha T[epeMeHHOM TOKe — TPexIpOoJeTHbIMU
V30/IMPYIOIIIMMU COTIPSDKEHUSIMM 1M HeUTpaslbHbIMU BCTaBKaMU (Ha TOM KOHLIe JKeJIe3HOO0POKHOU



CTaHIUH, T/ie PACIIO/IOXKEHA TATOBasi MO/ICTAHI[HS, JO/DKHO ObITh MPeAyCMOTPEHO pa3sfie/ieHHe CEeKIUH,
TTUTAIOLIUXCS OT Pa3HbIX (a3 MepeMeHHOro TOKa).

V30aupytoliye COMpsDKeHHUs], Pa3esisioliyie KOHTaKTHYIO CeTh )KeJie3HOZOPOXKHBIX CTAaHIUH U
TIEPErOHOB, JIO/DKHBI OBITH PACIOIOXKEHBI MEXY BXOJHBIMU CBeTO(hOpaMHM WM 3HAaKOM «I'paHuiia
KeJIe3HO/IOPOKHOM CTAHI[UW» U TIEPBBIMU BXO/IHBIMHU CTPEJIOUHBIMH TIEPEBOZIAMH KeJIe3HOJOPOXKHOM
CTaHI[UU.

HeliTpasnbHasi BCTaBKa pacrioyiaraeTcsi 3a BXOAHBIM CBeTOOPOM B CTOPOHY reperoHa. [mHy
HEUTpa/bHOW BCTAaBKW BBIOMPAIOT C yueTOM HAXO/SIIMXCS B OOpallleHMM Cepuii 3/IeKTPOBO30B U
3/1eKTporoe3ioBlIuTaHre Ha MPO/OJ/IbHBIE CEKI[UM T0/]aeTCs M0 He3aBUCHMBIM TMTAl0, UM JIMHUSIM
— ¢uzepaM KOHTAKTHOM CETH, uepe3 HOPMa/IbHO BK/IFOUEH, Hble CEKI[UOHHBIE pa3beJuHUTETH.
Pa3beMHUTE/M, yCTaHABIMBAEMbIe Ha MUTAIOLIUX JIMHUSX, HA CXeMe MUTAaHUsS M CEeKI[MOHUPOBAHUSI
0003HauaroT OykBOi ® C MPUCBOEHHBIM HOMEPOM (COTJIACHO HOMEpPY CEKLIUK).

W3oaupytoliye COMpPsDKeHUsI [O/DKHBbI ObITh 3allIyHTUPOBAHbI TMPOJOJBHBIM CEKIJMOHHBIM
pa3beJIMHUTE/IEM, KOTOPBIM TMpeJHa3HaueH i pe3epBUPOBAaHUS THMTAaHUS CMEXXHBIX TMPO/0JIbHBIX
CeKIMiA 1 [171s1 6e30MacHOCTH MPOM3BOACTBA PabOT Ha U30/TUPYIOIIEM COTIPSHKEHUH.

Bce BblllleHa3BaHHbIE DPa3beAVHUTENM HMMEIOT MOTOPHBIA TPUBOJ, WM YIPaB/SIOTCA TI0
TeJIeyTIPaBJ/IeHUIO.

[l IIyHTUPOBaHWS HW30JIMPYIOIIUX COMPSDKEHUH HeHTpa/bHOM BCTAaBKU YCTAHAB/IMBAIOT
CEKLIMOHHbIE Pa3beJVHUTEIM C PYUYHBIM TPUBOJIOM, HOPMAJbHO OTK/IFOUEHHbIE, /i TOrO, UTOOBI
HEBO3MOXXHO OBIJIO MEPEK/IOUUTb TaKHe Pa3beAWHUTENN C My/bTa TejeyrnpaBeHUs] OIIMO0OYHO WU
13-3a MCKa)KeHUsI KOMaH/IbI TeJIeyTpaBIeHusl.

Pa3beIUHUTEIM W30/IMPYIOIIUX COTPSDKEHUH JIO/DKHBI  ObITh  0003HAau€Hbl 3arjlaBHBIMH
OykBaMu pyCCKOTO ajihaBUTa, KOTOPbIe HAHOCST Ha MPUBO/IE Pa3beJUHUTEIS.

[ToriepeuHoe CEKIMOHUPOBAaHWE KOHTAKTHOW CETH MEXIY >KeIe3HOJOPOXXHBIMH TMyTSIMH
OCYIL[ECTBJISIETCS CEKIUOHHBIMU U30/IITOPAMH, ITOTIEPEYHBIMU Pa3beMHUTE/ISIMU.

[Tpy TmOMEepeuyHOM CEKI[MOHMPOBAaHWM B OT/E/bHbIE CEKI[UM BBIJE/SIOTCA KOHTAKTHBIE
TIO/IBECKH TJIABHBIX JKeJIe3HOJOPOXKHBIX TMyTel TMEepPeroHOB U >KeJe3HOAOPOXKHBIX CTAHI[UHM Jpyr OT
JIpyra; KOHTaKTHbIE MOJBECKM OOKOBBIX >KEI€3HOJOPOXKHBIX IMyTel OT TI/IaBHBIX >KeIe3HOA0POXKHBIX
MyTel; KOHTAKTHbIE TMOJBECKH TIyTel /s TPOW3BOJACTBA TMOTrPY30UHO-PA3rpy30uHbIX paboT Ha
TOJIbE3/IHbIX JKEJIe3HOJJOPOXKHBIX MyTIX M TYMHKAaX, a TakKkKe >KeIe3HOZOPOXKHBIX IyTeh [jist
TIPOU3BO/ICTBA paboT [i/isi OCMOTpa KpblIille- BOro 000py/I0BaHMS TOJBM)KHOTO COCTaBa; KOHTAKTHbIE
CeTH COPTUPOBOYHBIX TOPOK U YKeJIe3HOJOPOXKHBIX YTl CIeI[MabHOr0 Ha3HAUEHMS.

[MvTaHWe Ha TIOMepeuHble CEKIMK TO/AeTCs OT IJVIABHOTO >KeJe3HOAOPOXKHOTO MyTH uepe3
TIoTIepeyHble HOPMa/lbHO BKJ/IFOUEHHbIE CEKI[MOHHBbIE pa3beAVHUTEe/NM. Ha CeKIMM KOHTAaKTHOW CeTH,
re TPOW3BOJASATCS TOrPY30YHO-PA3rpy30uHbie paboThl, pabOThI MO OCMOTPY KPBIIIEBOTO
000py/10BaHus MIOABM)KHOI'O COCTaBa MUTAaHUE MOAeTCsl uepe3 pa3beJUHUTE/N C PYUHBIM ITPUBOJIOM U
3a3eM/ISIIOIMM ~ HOXKOM. OTO  BBITIOJIHSETCS /i1 TOTO, 4TOObI coOsrofasmack  ©e30racHOCTh
MIPOM3BO/ICTBA PAbOT CO CTPO- MOJIbHBIMU KpaHAMU U MOABEMHBIMH MeXaHHU3MaMH U TIpU MObeMe Ha
BbICOTY. [IpM OTK/IIOUEHWM CEeKIMA OT TIUTaHUSl CeKLMOHHBIA pa3beIMHUTE/b OFHOBPEMEHHO
3a3eMJIsIeT ee U, KpOMe TOT0, CO3/IaeT BUJUMBII pa3pbIB LIENH /IJIS1 JIUL], TPOM3BOSAIINX PabOTHI.

CeKIMOHHbIE HW30JIITOPbl W BO3/YILHBbIE CTPEJKH [AO/DKHBI MMETh TMPHCBOEHHBIM HOMED,
TioriepeyuHble pa3beiuHUTENM 0003HauaroTcsi OykBoi I1 c 3asemsisiromum HoxkoM — OykBoit 3. K
Ka)X/JJ0l M3 yKa3aHHbIX OYKB B C/Tyuae HeOOXOAUMOCTH J00aB/SIIOT IU(PPOBOM MH/IEKC, COOTBETCTBYIO-
11K HOMepaM TIOZIBECOK COe/IMHSEMBIX >Kee3HOI0POXKHBIX MyTeH U HarpaB/IeHUH.

ITpy CEeKIMOHUPOBAHUHU >KeJIaTeIbHO O00XOJUTHCS MUHHMMAJIbHBIM UHC/IOM pa3beJuHUTEIeH,
pacrio/iaraTh UX rpynraMu, a He pa3MeIlaTh 110 BCel TEPPUTOPHH YKeJIe3HOJOPO’KHON CTaHI[UH.

YcTaHOBKa IBYX pa3be[MHUTe/el ¢ 000MX KOHIIOB CEKI[MU He J0MYCKAeTCsl, TTOCKOJIBbKY 3TO
YC/IOXKHSIET OTIePaTUBHOCTH JIEMCTBUM U He obecrieurBaeT 6€30MacHOCTb.

Ha cxemMax TUTaHUS M CEKI[MOHUPOBAHUSI KOHTAKTHOW CETH U TIPOJIOJIbHBIX JIMHUM
3/IEKTPOCHAOXKEHUST [TOJDKHBI OBITh TIOKa3aHbl YCJAOBHBIMM 0003HAUEHWSIMUA: KOHTAKTHasi CeTh;
pa3beIUHUTE/IM B HOPMAJIbHOM TIOJIOXKEHWH, W30/IMPYIOIHe COMPSDKEHUS] aHKEPHBIX yUaCTKOB, HeH-
TpajibHble BCTAaBKM; CEKLIMOHHbIE W30/ISTOPbI M BO3YIIHBIE CTPEJKA C TIPUCBOEHHBIMH WM
0003HaUeHUAMH W/IM HOMEpaMH; HOMepa IyTel >Ke/Je3HOJOPOXKHBIX CTAHI[UM W TIePEroHOB;



Mo/ be3/Hble JKeJIe3HOJOpOXKHBbIe My TH TATOBBIX NO/ICTaHLUH, NpUMBIKAOLIHe
He3JIeKTPU(ULMPDOBaHHbIe JKe/le3HOJOPOXKHbIe IyTH; [PaHULIbl ydacTKa, IOJJIeXallero >3/eKTpo-
CHab’KeHHIO.

[TpogonbHble pa3beAVHUTENM 00€MX TOpPJOBHMH O0OpPYAYIOT MOTOPHBIMU TPUBO/IAMH,
yIpaBJIieMbIMH I10 TeJIeyIIPaB/IeHHUI0.

Ha nuraroimjeri /AMHUM TIOCTOSIHHOIO TOKAa HEMOCPEeACTBEHHO Yy TACOBOW IOJCTaHLMU
yCTaHaB/AMBAIOT pa3beJUHUTEb C MOTOPHBIM TpuBoZoM. Ilpu anuHe nuHMM Oonee 150 M y Mecrta
NO/ICOe/IMHeHMs NTUTAIOLel JIMHUM K KOHTaKTHOM CeTH JI0MOJHUTE/IbHO MOHTHPYIOT pa3beZJMHUTEe b C
MOTOPHBIM IIPUBO/IOM.

[To okoHuUaHMM pa3pabOTKH CXeMbl TMHUTAaHWSI M CEKLMOHUPOBAHUS HEOOXOAWMO JaTh ee
onvcaHve. B

CxeMy MUTaHUsI ¥ CEKIIMOHMPOBaHMs BbIUepUMBaroT Oe3 maciuraba.

ITopsigok BHINO/THEHMS

BbINOHUTE MPO/I0/IbLHOE CEeKIIMOHMPOBAHKE yuacTKa KOHTAaKTHOW CeTH (Ha cxeMme).
BrinomHUTE nornepeyHoe CeKI[MOHUPOBAaHKE yYacTKa KOHTAaKTHOW CeTH (Ha CXeMme).
[Moak/MOUNTE MUTAHKE Ha MPO/O/bHBIE CEKIUU (Ha cxeMme).

[ToaKMHOUMTE TTUTAHKE Ha TIoTlepeuHble CeKLUU (Ha cxXxeme).

BbINOTHUTE OnMcaHue CXeMbl TUTaHUsI U CeKLIMOHUPOBaHUSI.

ARE IR

Copepxanue oTuera

1. BrInosiHeHHas cxeMa NUTaHUS U CEKLMOHUPOBAHMUS.

2. [laTh omucaHve MOHATHS MPOJOJIbHOTO CEKLMOHUPOBAHMS y4acTKa KOHTaKTHON CeTH,
YyeM BbITOJIHSeTCS.

3. JlaTb omucaHye TMOHSATHS MONEepevyHOro CeKLMOHUPOBAHMs yyacTKa KOHTaKTHOW CeTH,
YyeM BbITOJIHSeTCS.

4. JlaTb onvcaHue, KaK MOJK/IIOUaeTCs MUTaHKe Ha MIPO/I0J/IbHBIE U ITONlepeyvHble CeKLUH.

KoHTpo/1bHBbIE BONIPOCHI
UTo Takoe CeKLIJMOHUPOBaHWEe KOHTAaKTHOU CeTH?
UeM BBITIOJIHAETCS IPO/IO/IBHOE CEKL[MOHUPOBaHUe?
OObsicHUTe Ha3HAaUeHHe HeUTpalbHOW BCTAaBKH.
UeM BBINIOJIHSAIOT NIONIEpEYHOe CeKLJMOHMPOBaHue?
5. [ToueMy mnuTaHMe Ha KOHTAKTHYX) CeTb TYNHMKOB U JKeJIe3HOJOPOXHBIX IyTeu,
npe/iHa3HAUEHHBIX /I/I1  TIPOM3BOJCTBA  TOTPY30YHO-PAa3rpy304YHbIX paboOT, TMojaeTcs 4yepe3
pasbeJMHUTENN C 3a3eMJISIOLUMU HOXKaMU ?

PN

Pa3zpaesn 6: YcTpoiicTBO U TeXHHYeCcKoe 00C/Ty)KMBaHHE KOHTAKTHON CeTH
Tema 6.6.CocTaB/ieHHe MOHTa)KHbIX IJIAHOB KOHTAKTHOM CeTH
IIpakTHUyeckoe 3aHsATHE
Tema: «¥YcoBHBIe 0003HaUeHUsT TPUHSTHIE Ha I/IaHAX KOHTAKTHOM CeTH».
Ileb 3aHATHA: HAYUYNUTHCS OTPEEsIsTh YCIOBHbIe 0003HAUEHHS TIPUHATBHIE Ha TyIaHAX KOHTAKTHOU
CeTu
VicxoaHble JaHHBIE: UCXO/IHbIE JaHHBIE BbIOMpParOTCs U3 Tabm. 12 coryiacHO TOJIOKeHHI0 (haMHIIu
oOyuarol1erocsi B XypHaJie.

Kpartkue TeopeTudeckue cBefeHUs
HomorpaMmMbl — 3TO KOMILIEKC KPUBBIX, TIOJIyUY€HHBIX B pe3yJibTaTe BbIIIOJHEHWS] pacyeToB [JIMH
TPOJIETOB C TIOMOLbI0 KOMITBIOTEDHBIX TEXHOJOTMM [0 [JUHaMuuecKod wmetoauke [7, c. 177,
npwiokeHrve 12]. OHM TMO3BOJISIIOT ONpeZe/uTh MaKCUMa/lbHO JOMYyCTUMYR - JJIMHY IPOJIETOB /IS
MO/IBECOK pa3HbIX TUMOB B PEXXUME MaKCHMMa/bHOTO BeTpa M B pPeXMMe Trojiojieja C BeTpOM [iist
MPSIMBIX Y KDUBBIX YUaCTKOB ’KeJIe3HOZOPOXKHOTO MyTU. [Ipr 3TOM He Hy>KHO BBITIO/THATb YTOYHEHHbIX
pacyeToB, a, 3Has 3aJl@HHBIM THUIT MOJBECKM W THUIl KOHCOJIeH, C/iefyeT II0/Ib30BaThCsl AAHHBIMU
K/IMMaTUYeCKUX YCIOBUM U JAHHBIMU pe/bed)a MECTHOCTH.



[To HOomMorpamMmam orpefie/il0T [JIMHY IposieTa B peXXHMe MaKCUMajJbHOIO BeTpa U rososefa C
BeTPOM. JTO CJe[yeT BbINOJHATb CAeAYIOLUMM 00pa3oM: 1O KPUBBIM JIeBOW TJIOCKOCTH HaxOZST
TOUKY, COOTBETCTBYIOLYI0 CKOPOCTH BeTpa U TOJILMHe CTeHKU rososnesna. OT 3TOM TOUKU IIPOBOAUM
TOPU30HTA/Ib /10 lepecevyeHrst C KpUBOM, COOTBETCTBYIOLLEN pesbe)y MeCTHOCTU — MPSIMOMY y4acTKy
NyTU WIA 3aJaHHOMY 3HauyeHWIO KpUBOHW. Ilo mosiyueHHOMY nepeceyeHWIO U OMNpeZessioT [JIMHY
npoJieTa.

Tak onpeziensiOT JAMHY TpoJieTa A/ ABYX PeXUMMOB — peXMMa MaKCHMaJabHOTO BeTpa U peXxuma
roJjionefia C BeTPOM, CPAaBHHUBAIOT MeX/y CO0OI U ONpeZessitoT pacueTHbIM PeXXUM 10 HauMeHbLIeH
Be/IMUMHe [JIMHBI IposieTa. MToroBble 3HaueHWs [JJ/IMH IIPOJIETOB He [OJDKHBI IIPeBbIIATh [JIMHBI
TIPOJIETOB, OTIpe/ie/ieHHbIe B [2, c. 26, Tabu. 2.6.2].

Pa3zgen 6: YCTpoiicTBO U TeXHHYeCKOe 00C/Ty)KMBaHHE KOHTAKTHON CeTH
Tema 6.7. Ilopaep>xuBaoiiyie yCTPONCTBa KOHTAaKTHOM CeTH

IIpakTHueckoe 3aHATHE

Tema: «ITogbop THMOBBIX KOHCOJIEH U (PUKCATOPOB»

[To6op TUMOBBIX PUKCATOPOB [i/1s1 33[JaHHOM CXeMbl PacIio/I0XKeHUsT OTop

Llenb 3aHATHS: HAyYUTHCS BHIOWPATh (MKCATOPBI /11 TPOMEXKYTOUHBIX, MePeX0HbIX OTop U
OTOp Cpe/iHel aHKepOBKH.

WcxoaHble OaHHBIE: WCXOAHBIE JaHHblE BbIOMpArOTCS W3 Tabm. 5 COIVIaCHO TI0/I0XKEHHIO
(amumu 00yuaroIerocs B )XypHarie.

Tabnuma 5
NcxonHble faHHbIe
BapuaHTt Penbed 1 2 3 4 5 6 7 8 9 10
Kpugas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 (1500; 1800 800
[nvHa nponeta, M 40 | 50 | 60 70 70 | 35 | 50 | 65 70 60
CKOpoCTb BeTpa, M/C 22 | 25| 29 32 36 | 22 | 25 | 29 32 36

Bo3BbileHue HAPY>KHOI'0O peJjibCa HaZl BHYTDEHHHM [/ BC€X BAPUAHTOB IIPUHATH 40 MM

KpaTkue TeopeTrueckre cBeZieHUs

YcTpoiicTBa, C IOMOLBI0 KOTOPbIX KOHTaKTHbIe MPOBO/IA Y/I€P>KHUBAIOTCSI B TOPU30HTATbHOU
IVIOCKOCTH B TpeOyeMOM TI0JIOKEHHM OTHOCUTEbHO OCH )KeJe3HOJOPOXKHOro IMyTH (ocH
TOKOIPHYEeMHHMKA), Ha3bIBatOTCs (PUKCATOPaMH.

Ha rnaBHBIX >Ke/le3HOJOPOKHBIX IyTSIX I[€PErOoHOB U JKele3HOJOPOXKHBIX CTaHLUM |

NIPYeMOOTIIPAaBOYHbIX JKe/Ie3HOJOPOXKHBIX MyTSX, Ile CKOPOCTh [BK)KeHHs1 mpeBbliaeT 50 Km/y,
yCTaHaB/IMBalOT COU/ieHeHHble (UKCATOPbl, COCTOSIME U3 OCHOBHBIX M JIETKHX JIOMOJHUTE/bHBIX
CTep>KHel, CBA3aHHbIX HElOCPe CTBEHHO C KOHTAKTHBIM IIPOBOZIOM.
[Ipsimble (pKCaTOPBI UCTTOMB3YIOT P MUHYCOBBIX (K OTOpe) 3urarax KOHTaKTHOT'O NPOBO/iA UK pU
TOPU30HTAIbLHOM YCH/IMH, HallpaBJIeHHOM OT OINOpbI B C/lyyae U3MeHeHUs HalpaB/ieHWss KOHTaKTHOIO
NpoBo/ja; oOpaTHbIe (PUKCcaTOpbl — TPH TTFOCOBLIX (OT OMOPbI) 3Ur3araXx KOHTAKTHOT'O TIPOBOJA WU/IH
rOpPU30HTAIBHOM YCWINH K orope (Mo/lep>KHBarolieMy YCTPOWCTBY).

[Mpu Gonbimx ycunusx (6onee 200 H) oT v3MeHeHUs HarpaB/ieHUs] KOHTAaKTHOTO TPOBO/ia Ha
BHeIlIHeld CTOPOHe KPHBOW MOHTUPYIOT rubkue ¢ukcaropsl. B IlpaBuiax yegrpeiicTBa U TeXHHUUECKOM
9KCTUTyaTal[uM KOHTAaKTHOM ceTd [2] ompefiesieHbl YCIOBHSI yYCTAHOBKM TMOKUX (PUKCATOPOB. JDTH
yCJIOBUS TIpUBeZIeHbI B TabII. 6.

B o603HaueHusix prkcaTopoB OYKBBI U LIU(PhI YKa3bIBalOT Ha €ro KOHCTPYKLIMIO, HarpshKeHre
B KOHTAKTHOM CeTH, /11 KOTOPOTO OH TpeJHa3HaueH, U reomeTpuueckue pasmepsl: @ — ¢ukcarop, I1
— MPSIMOW,



O — obpartHbIif, A — aHKepyeMoii BeTBH, T — Tpoca aHKepyemoii BeTBH, [' — rubdkuii, C
— BO3AYIIHBIX CTPeNoK, P — poMOOBHUHBIX MO/BeCOK, I — H30/1MPOBAHHBIX KOHCOJeH, Y —
yCuIeHHbIN, Lrdpa 3 — Ha HarnpsbkeHWe 3 KB (/7151 TMHUIM MTOCTOSIHHOTO TOKA), 25 — Ha HarpsbkeHue
25 kB (as1 n1vHUM NTepeMeHHOro Toka); pumckue uudpsl I, 11, III u T.5. — XapakTepusyroT [IUHY
OCHOBHOTO CTepyKHs (pUKcarTopa.

Yc10BHSI yCTaHOBKHM TMOKHMX (PMKCAaTOPOB

PacueTHas CKOPOCTh MakcrManbHbIN pajuyC KpUBOM, M, IPU KOTOPOM IMPOU3BOJUTCS] YCTaHOBKA
BeTpa, M/C rOKux (hUKCaTOpPOB, MPH JIHHE MPOJIeTa, M
40 50 60 70
Ilo 25 900/1150 1000/1150 1100/1250 1150/1350
30 750/850 800/950 850/1050 900/1100
35 600/750 650/800 650/850 -/850
40 500/600 500/650 550/700 -
45 400/500 450/550 -/550 -
50 350/450 350/450 - -

[Ipumeuanusi. B uwncivrene ykasaHbl pafuyCbl [Ji1 OJHOrO KOHTAakTHOIO [POBOJA, B
3HaMeHarese — /7151 IByX. [Ipouepky 03HauaroOT, YTO B 3TUX YCIOBUSIX yCTaHOBKA '’MOKUX (PUKCATOPOB
He JI0MyCKaeTCsl.

[iHBI OCHOBHBIX CTep)KHel (PMKCaTOpOB BHIOMPAIOT B 3aBUCHMOCTH OT rabaputa yCTaHOBKU
OMOp, HampaB/eHWsl 3Ur3ara KOHTAKTHOTO TMPOBOJA, [J/IMHBI [OMOJIHUTENBHOTO CTepxkHs. [livHa
JIOTIO/THUTE/TLHOTO CTeP>KHS TpuHATa 1200 mm.

dukcaTopbl [AAs  U30JMPOBAaHHBIX  KOHCO/MeM  OTAMuYaroTCa OT  (UKCATOpOB  [ijist
HEeM30/IMPOBAHHBIX KOHCOJIell TeM, UTO Ha KOHL|e OCHOBHOTO CTep)KHs, oOpalljeHHOM K KOHCOJIH,
BMECTO CTEp)KHSI C Hape3KOM [Jid COeJUHEHUs1 C W30/ITOPOM TPUBApeHO YIIKO Ji COeAUHEeHUsl C
KOHCO/JIBIO.

["abapuT OMop M COOPY>XeHHH — 3TO PaCCTOSIHAE OT OCH KpalHero >Keie3HOZOPOXXHOTO MyTH
[0 BHYTpPeHHero Kpasi (pyHZ,aMeHTOB WA OMOP KOHTAaKTHOM ceTH. Ha rneperoHax v »<eyie3HOZ0POKHBIX
CTaHIUSX 3TO PAaCCTOSTHHE ZI0/DKHO OBITH He MeHee 3,1 M, a B CHEr03aHOCHMBIX BIEMKAX U Ha BBIXO/Iax
n3 HuX Ha JauHe 100 M He MeHee 5,7 M. Ha KpHBBIX yuacTKax >Ke/le3HOJOPOXKHOIO MYTH yKa3aHHbIe
PaCCTOSIHUS YBE/TMUMBAIOTCS B COOTBETCTBUH C TabapUTHBIM YIIIMPEHUEM.

Onpesenutb rabapuT OMOP KOHTAKTHOM CeTH C/ieflyeT, Mo/b3ysch Tabul. 7.

OnpeiesieHre rabapuTOB OMOP KOHTAKTHOMW CeTH

Paccrosnue I' YBenuuenue paccrosiaus [ pu
YBenuuenue paccrosiHus [ ripu
(rabapuT) Ha

. M060M BO3BBIIIEHUM HAPY>KHOTO
Paguvyc kpuBou, M TIPSIMOM

esibca (Hapy>kKHasi CTOPOHa
yuacTke MyTH, P (Hapy . P
KpUBOI), MM

BO3BBIIIEHUH HAPY>KHOT'O peJibca
(BHYTpeHHsIsl CTOpOHA KpUBOK),

MM
40 180 80 100
1500 2450 25 110 |160 215 270

2750-3100 25 80 (120 160 200




1200 2350 30 115 (165 220 275
2750-3100 30 85 (125 165 205
1000 2450 35 120 |175 225 280
2750-3100 35 90 (130 170 210
800 2450 45 30 (180 235 290
2750-3100 45 100 (140 180 220
600 2450 60 145 |195 250 305
2750-3100 60 115 |155 195 235
400 2450 90 175 {225 280 335
2750-3100 90 145 |185 225 265

[TopsiIoK BBITIO/THEHUS
1. Omnpepenuts rabapyThl OMOP AJIs TIPSIMOTrO Y4acTKa »KeJie3HOAOPOKHOTO IMyTH, /ISl OTIOPbI Ha
BHEIIIHeW Y BHyTPeHHeN CTOPOHAaX KpPHBOM.
2. Tlomobpath THUIIOBBIE (PUKCATOPBI /711 YCTAHOBKM Ha TIPOMEXKYTOUHOM OTOpe KOHTAaKTHOW CeTH
Ha y4yacTKe [lepeMeHHOr0 TOKa:
— Ha [IPSIMOM Y4acCTKe >KeJIe3HOJ,0POKHOI' O My TH;
— Ha BHYTPEHHeUN CTOpPOHe KPUBOW;
— Ha BHeIIHel CTOpOHe KPHBOM.
CumTaTh Ha IPSIMOM YUacTKe >KeJIe3HOJ0POXKHOI0 IyTH 3Ur3ar K Orope KOHTaKTHOU CeTH.
HanHble cBecTH B Tabm. 8.
[Togbop THUIOBBIX (UKCATOPOB [jisi MyHKTOB 2—4 CeAyeT MPOWU3BOJUTH, TOB3ySCh [8, c. 49,
Tpuio>KeHue 5].
[To6op TUMOBBIX PUKCATOPOB

Ne MecTo ycTaHOBKHY Orophl |  ["abaput
Tur oropel y P P Tun ¢ukcaTopa
n/n BETBb 10/IBECKU OMOpbI
[Ipamas

ITpomexxyTouHasi | BHelHsisi CTOpOHa KpUBOM

ornopa 113
BHyTpeHHs1s cTOpOHA
KpUBOU
) [TepexopHas Ornopa A:

oriopa, pabouast BeTBb




AnHKepyeMasi BeTBb

Hen30/IMpyrolIee

Ornopa b:
COTpsDKeHHe

pabouast BeTBb

AHKepyeMas BeTBb

Oropa cpeaHei

[Ipsmas
aHKepOBKU

N

5.
6.

[Momo6path TUMOBbIE (UKCATOPBI [Js1 YCTAaHOBKK HA MEPEXOHBbIX OTOpax HEM30JIMPYHOLIEro
COTIPSDKEHUsS] y4YaCTKa KOHTAKTHOW CeTH T[ePeMEHHOTO TOKa, Ha TIPIMOM yd4acTKe
)KeJIe3HOJJOPOXKHOTO TTyTH.
[anHble cBecTy B Tabs. 8.
HauepTuTh CxeMy cCpeJHeli aHKepOBKM U T000paTh (UKCATOpPBI [Jisi OMOpbI CpeJHei
AHKEPOBKU KOMIIEHCUPOBAHHOM KOHTAaKTHOM MMO/JBECKH TIEPEMEHHOTO TOKA Ha MPSIMOM YYacTKe
)KeJIe3HOJJOPOXKHOTO TTyTH.
[anHble cBecTy B Tabs. 8.

CopepykaHue oTyeta

Ornucanue orpefiesieHysi rabapuToB OMOp J1s1 MPSIMOTO y4yacTKa >KeJle3HOAOPOKHOIO IMyTH,
JJ1s1 OTIOPBI Ha BHEIIIHel ¥ BHYTPeHHeU CTOPOHAaX KpHUBOM.
Omnvcanve mnozbopa THUIOBBIX (DPUKCATOPOB [l YCTAaHOBKM Ha TIPOMEXYTOUHOM oOrope
KOHTaKTHOW CeTH Ha pa3/IMUHBIX yyaCTKax [epeMeHHOro TOKa.
Omnvcanve mofbopa THUIMOBBIX (UKCATOPOB [l YCTaHOBKM Ha TIepexOfHBIX Oropax
HEeM30/IMPYIOLLero COMpPSDKeHUs] yvacTKa KOHTAaKTHOW CeTH IepeMeHHOI0 TOKa, Ha IPsSIMOM
yuacTKe >KeJIe3HO/JOPOKHOIO Ty TH.
Cxema cpefHeli aHKepPOBKM W 1oA00p (HKCATOPOB /s OMOPBI CpefHel aHKepOBKU
KOMIIEHCUPDOBAaHHOM KOHTaKTHOM IIO/IBECKHA I1epeMeHHOr0 TOKa Ha MpsIMOM Yy4YacTKe
JKeJ1e3HO0POKHOTO My TH.
3arnosiHeHHasi Tabs. 8.

BriBOARI.

KoHTponbHbIe BOMPOCHI

Kakumu ObIBarOT MOAJep>KHBaroIiye KOHCTPYKLMA KOHTAaKTHOU CeTH?

HazoBuTe npenmyiiiecTBa M30JIMPOBAHHBIX KOHCOJIEN KOHTAKTHOM CETH.

Kakue ¢ukcarops! ciefyeT BEIOMpaTh Ha KPUBBIX yUaCTKax >KeIe3HOO0POXKHOTO MyTH MajlbIX
paZiiyCcoB U Tlouemy’?

Ha kakyro Harpy3Ky paboTaeT JOTOIHUTeIbHBIN CTepKeHb urKcaTopa?

OT yero 3aBUCHT BBIOOD THIA KOHCOJIU U THTA UKCATOpa /i/Isi ONIOPbl KOHTAKTHOM CeTh?

OT uero 3aBUCHUT BLIOOD THIIA TATH KOHCOJIH JJIsl OTIOPbI KOHTAKTHOM CeTu?

Pa3zpesn 6: YcTpoiicTBO U TeXHHYeCKoe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH
Tema 6.7. Iloasep)xuBaloiye yCTpOHCTBAa KOHTAKTHOH CeTH

IIpakTH4Yeckoe 3aHATHE

Tema: «ITof00p THUTMOBBIX KECTKUX TTOTIEPEUNH» 114
Ilennb 3aHATHA: HAyUYNTHCS paCCUUTHIBATh HArPYy3KH, [JeMCTBYIOLIMEe Ha MPOBO/A LIe[THOU KOHTaKTHOU
M0/IBECKH, OTIpeiesiATh KO3 (HULMEeHTHI /i1 pacueTa B pa3/IMUHbIX PEKMMax BO3/1eHCTBHUSI Harpy30K.
VcxopHble faHHBIe: TUI LIeITHOM KOHTAaKTHOW MOZJBECKU I/IaBHBIX ITyTeld Ha CTAaHLMU I0 3a/jaHuI0 K
TIpaKTHYeCcKoMY 3aHATHIO Ne 1; THUTIBI BETPOBOTO U T'0JI0JIeIHOTO PalilOHOB COTJIaCHO BapvaHTaM (TabJI.
2.1); HOpMaTHUBHbBIE 3HAUEHUS TOJIIIVHBI CTEHKH r'0J10/1e/la 1 CKOPOCTU BeTpa (TabJ1. 2.2).
Tabmmma 2.1



Tunbl BETPOBOT'O U r0J10/1IeJHOTO PAllOHOB

Howmep BapuanTa BeTtpogoii paiioH ["ononeaHbI palioH
1 I I
2 I I
3 11 II
4 v 111
5 A% II
Tabnwmua 2.2
HopmatrBHbIe 3HaUeHUs1 TO/LIMHBI CTeHKH roJio/iefila U CKOPOCTH BeTpa
Howmep rononegHoro [HopMaTuBHas TO/ILMHA HopmaruBHast CKOPOCTE BETpa, M/C
W/IM BETPOBOTO PAiiOHa (CTEHKH rojionesd, By MM | Makcumanbhast Vime | ITpu romonege V,
| 5 22 13
I 10 25 14
1 15 29 15
v 20 32 18
\Y 25 36 19

KpaTkue TeopeTuueckue CBeJeHUs

1151 KOHTaKTHOM CeTH pellarolUMU SIB/SIFOTCSl Harpy3KU KJIMMaTHUecKoro XapakTepa: BeTep, roJiosief
Y TeMIlepaTypa BO3/yXa, [eHCTBYIOL[Me B pa3HbIX COYETAHUsIX. JTH HArpy3Kd HWMeEIOT C/IyyaiHbIH
XapaKTep: MX pacueTHble 3HaueHWs 3a KaKOoW-M00 Tiepuo]; BpeMeHH MOTYT OBITh OIpe/eeHsbI
CTaTUCTHUECKOl 00pabOTKOM JaHHBIX HaO/TIOIeHHIA B paiioHe 3/1eKTPUPHULIMPOBAHHOMN JTMHUH.
Harpysku, gelicTByrolie Ha TPOBO/Ia KOHTAKTHOM CeTH, [e/IATCS Ha TIOCTOSIHHbIe, KPATKOBpEMeHHbIe
1 0coOble.

K mocTosiHHBIM OTHOCSITCST Harpy3Kd: OT Beca KOHCTPYKLIMH, TIPOBOZIOB, Beca\ U [laBjieHUs] TPYHTOB,
TOPHOTO [J]aBJIeHusl.

K KpaTkoBpeMeHHbIM Harpy3kam OTHOCSITCSI BETPOBbIe, T0JI0/Ie[jHbIe, TeMIlepaTypHble KJIMMaTUuecKue
BO3/IeHiCTBUSI.

K 0cobbiM Harpy3kam OTHOCSTCS: CelCMUYecKhe, B3DBIBHOTO BO3/IeMCTBHUS, BO3HHUKAIOIUE OT
TIOBPEXXJJeHUsI KOHCTPYKLIMHI U T.II.

[nst ycTaHOB/IeHUS pacueTHbIX K/IMMaTUUeCKUX YC/IOBUM TI0J/Ib3YIOTCS KapTaMU palOHUPOBAHUS
TeppuTopum Poccuu, 7151 ynpolljeHHbIX PACUeTOB BapyUaHThI 3a/laeT Mpero/iaBareib.

Harpyska oT Beca MpOBOJOB $B/SIETCSI PaBHOMEPHO pacripe/ie/ieHHOM BepTHKalbHOW Harpy3Kou,
KOTODPYIO MOYXKHO OIpeJie/IuThb, M0JIb3ysICh CIIPaBOUHOM JIUTePATypPOH.

PekomeHnziyeMass BeMuMHa Harpy3ku OT CTPYHOBBIX 3akKUMOB coctasisieT 0,05 gaH/mM npu ogHOM
KOHTaKTHOM TIPOBO/€.

TosoniegHast Harpy3ka BBI3BIBAETCS TOJIO/IEIOM, TPECTAB/ISIOUAM COOOW C/I0M TUIOTHOTO JibJA
CTEK/IOBUHOIO CTPOEHHs C IIOTHOCTHI0 900 kr/m>. [l pacyeToB MOXKHO IIPUHATh, UTO TOJIONIE],
obpasyeTcss L[WIMHAPUUECKOW (hOpPMbI C pPaBHOMEPHOM TOJIIIMHOW CTeHKH J/ib/la, 10 BO3/€MCTBUIO
Harpy3ka sIB/IsieTCsl BePTHUKaIbHO.

Ha TonmuHy cTeHKM rosiosiefja Ha MPOBO/IaX OKa3biBaeT BAMSHUE JUaMeTp NpoBoAoB. [ToaTomy A ee
oripefie/ieHUs] Ha TPOBOJAX M TpPOCax pasHbIX [JUaMeTPOB 3a/laHHYIO TOJIIIMHY CTeHKU Tosiosiefa
YMHOaloT Ha KO3 PULIEHT K .

Ha MHTEeHCHBHOCTB T0JI0/IeHBIX 00pa30BaHUM OObIIOe B/IUSIHYE OKa3blBaeT BHICOTA PACIIO/IOXKEHHS
TIPOBO/ZIA Ha/l MOBEPXHOCTHIO 3eMsiu. [103TOMY mpy pacueTe TOJIMHBI CTEHKU r0Jio/ie[ja Ha MPOBOJaAX,
pacIio/ioyKeHHbIX Ha HaChIMsX, 3HaueHWe TOLUHbI CTeHKU rojiojefia cjielyeT TakKe YMHOXKUTb Ha
MOTNpaBOYHbIN Ko3hduimeHT A;".

PacueTHyto Tro/O/Ie[JHY}0 Harpy3Ky Ha IIpOBOJla KOHTAKTHOW CeTH CJ/iefiyeT YMHOXXHUTb Ha
K03 (ULMEeHT Meperpy3ku I, YUUTHIBAIOLIMI HM3MeHeHHe T0JI0NIeJHOW Harpy3Kd B 3aBUCUMOCTH OT
pesbeHbIX YCI0BUM pacrosioXeHus LJeMHON KOHTAKTHOM M0/IBeCKH.



BeTpoBble Harpy3ku Ha MPOBO/la KOHTAKTHOM CETU 3aBUCAT KaK OT CpeJjHell CKOPOCTU BeTpa, Tak U OT
XapaKTepa MOBepXHOCTH OKpY»Katollleid MeCTHOCTH M BbICOTHI PACIIO/I0’KeHUs MPOBOZOB Hajl 3emiieil. B
COOTBETCTBUM CO CTPOUTe/NbHBIMU HOpMaMu U npaBuiamu CHull «Harpysku u Bo3zerictBusi. Hopmel
MPOEKTHUPOBAaHUS» pacyeTHYH) CKOPOCTb BeTpa /sl 3aJJaHHbIX YC/JIOBUM (BBICOTBI PACIOJIOKEHUS
TPOBOZIOB HAJ| TIOBEPXHOCTbIO U 11I€POXOBATOCTU TIOBEPXHOCTH OKpY’Karollled MeCTHOCTH)
onpejensitoT yMHOXXeHHUEeM BeJIMYMHbI HOPMaTUBHOW CKOPOCTH BeTpa Ha KO3(PULIMEHT K o 3aBUCSIIUIN
OT BBICOTBI Pacro/ioyKeHusi IPOBO/IOB Ha/l MTOBEPXHOCTBIO 3eMJIM U OT ee 11ePOXOBAaTOCTH.

BeTpoBast Harpy3ka Ha NpoBo/ia L{e[THOM KOHTaKTHOM TTO/IBECKU SIB/ISIETCSI TOPU30HTAIbHOW Harpy3Koi.
[Topsj0K BBITTOTHEHUS

o BbiOpath Harpy3ku oT COOCTBEHHOTO Beca HeCyIiero Tpoca ¥ KOHTAaKTHOTO MPOBO/IA.

Bec KOHTaKTHOrO MpPOBO/iAa gkn U BeC HeCylllero Tpoca gur OMpeZesisieTcsl B 3aBUCUMOCTH OT MapKu
npoBoyia o tabs. 1.5 [11, c. 18], umm Tabn. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].

Hanpumep, ans Hecywero tpoca ITBCM-70: gur= 0,586 paH/m; gy koHTakTHOrO npososa M®-85:
gxn= 0,74 paH/m.

o PaccuuTath Harpy3ky oT COOCTBEHHOTO Beca LIeTTHOM KOHTAaKTHOM TIO/IBECKH:

9y =9um *N*(g,, +9.),0aH / m (2.1)

rae g. = 0,05 gaH/M - Harpy3ka oT COOCTBEHHOT'O Beca CTPYH U 3a)KMMOB,

Il — UYKCJI0 KOHTAaKTHBIX MPOBO/IOB.

o PaccunrtaTh Harpysky Ha HeCylLui TPOC OT Beca rojosesa.

8. =N, *0,0009*I1*b_*(d+b,) (2.2)

rje 1, — KO3(QUIMEeHT Meperpy3Ky, YUNTHIBAIOIIMN BAUSHUE BBICOThI PACII0/IOXKeHHs TIPOBOZA Ha[
3eMJ/Iel Ha MTHTeHCUBHOCTD T'OJI0JIeIHBIX 00pa3oBanuii [7, c. 101];

n', = 0,75 — /s BBIEMKH T/IyOUHOM OoJtee 6 M;

" = 1,25 — /119 HaCbINK BLICOTOI OoJstee 5 M;

n; = 1 — /7151 CTaHLIMY, PacIio/IoKeHHOM Ha HYJIeBOM MecTe.

B, = k,k,b [MM] - pacueTHas ToJ/III[HA KOPKH rojoesa, (2.3)

rge K — KO3hOULMEHT, YUMTHIBAIONIUN B/MAHUE [JUAMETpa HeCyIero Tpoca Ha TOJIIUHY
rosioieiHbIX obpa3oBanwmii [7, c. 100];
K" — K03(D(DUIMEHT, YUUTHIBAIOIIUN BMSHUE BBICOThI PACIIO/IOXKEHUS] KOHTAKTHOTO TPOBOZA Ha

TOJILIMHY TOJI0/IefHBIX 00pa3oBaHuii (Ha Hackiny) [7, c. 100].

PacueTHyr0 TOJIIMHY CTEHKM rosiosiefja C y4eTOM I1OIPaBOYHBIX KO3()(ULIMEHTOB [OIyCKaeTCs
OKDYT/IATH /10 OvbKakiie 1enoi nyudpsl.

4.PaccunTaTh Harpy3Ky Ha KOHTaKTHBIM [TIPOBOJ, OT Beca roJioje/a.

Ha KOHTaKTHBIX TMpOBOZaX pacyeTHYIO TOMIMHY CTeHKU rososefa yCTaHaBAMBalOT paBHOW 50 %
TOJILL{MHBI CTEHKH, MPUHATOM AJIs1 IPOYMX NPOBOJOB KOHTAKTHOW CeTH, TaK Kak 37leChb YUWTbIBAeTCS
yMeHblIIeHHe Tojioyie- 000pa30BaHus 3a CUeT JBVKEHHUs 3/IeKTPOIOe3ZioB U TUIaBKHU rojoneza (eciu

TaKOBasi UMEeTCs).
b

by (2.4)

b
g.. =n, *0,0009*H*7p(dcp +

A+H o
I'ne dcp :T_ CpefHUU JraMeTp KOHTaKTHOIr'O IIpOBO/aA.

A v H — mmmpuHa U BbICOTa ceueHus: (COOTBETCTBEHHO) /i1 KOHTAaKTHOTO TipoBoja [11, Tabm. 1.5, c.
18, wmu 12, Tabn. 6.1.1, 6.2.1, 6.2.7, c. 163, 166, 168].

5.PaccurraTte Harpy3ky OT Beca BCe€X KOHTAaKTHBIX MPOBOZOB LIEMHOW KOHTAaKTHOM TO/IBECKH,
MOKPBITBIX T0OJIO/IE[OM.

gzxn :gn +gZHm +gexnn R (2-5)
6.PaccurTaTh BETPOBYIO Harpy3Ky Ha HECYILMi TPOC IIPY MaKCUMabHOM BeTpe.
(K, * Vi) o d
D, =C, — X2k ,0aH / m
16 1000
(2:6)

rae cx=1,2 — a’poarHaMHUUeCKUH KO3(hOHUIMEHT T000BOTO COMPOTUBIIEHUS] BETPY, OTHECEHHBIN K
T/Iolaau ceyeHus mposoja [7, c. 105];



K - K03((uIIeHT BeTPOBOrO BO3/€MCTBHS B 3aBUCHMOCTH OT penbeda mMecTHOCTH [7, c. 105, Tabsm.
19].
7.PaccunTarh BETPOBYIO Harpy3Ky Ha KOHTaKTHBIN ITPOBO/, B pe>XKMMe MaKCHMasbHOIO BeTpa.

* 2
=c, (K, V)" e H ,0aH / m 2.7)
16 1000

8. PaccunTaTth BeTPOBYIO Harpy3Ky Ha HeCyll1i TPOC, TOKPBITHIN I0J10/1e[0M.
(kv *ve)2 sk (d +2*bP)
16 1000
9.PaccuuTaTh BETPOBYIO Harpy3Ky Ha KOHTaKTHbIN MPOBO/], IOKPBITHIN TOI0E[OM.

_ (k*v) (H+b)
Doy =€y *

16 1000

10.PaccumnTarh CymmMapHy0 Harpy3Ky Ha HeCylui TPOC [P MaKCUMa/IbHOM BeTpe.
PacueT mNpOBOZIOB Ha COBMECTHOe [IeMCTBHMEe BepTUKaIbHbIX (Macca TpPOBOJOB, ToOJIONesl) |
TOPU30HTA/IbHBIX ([jaB/ieHHe BeTpa) Harpy30K BeAyT MO CyMMapHbIM (pe3y/IbTUPYIOLIMM) Harpy3Kaw,
onpejensieMbIM reOMeTPUYeCKHM C/I0’KeHHeM BePTUKa/IbHBIX M TOPU30HTa/IbHBIX HArPY30K.
Quiax =VGn + Pun (2.10)
11.PaccunTarh CymMMapHYH0 Harpy3Ky Ha HeCylLui TPOC B peXXUMe roJiojiefia C BeTPOM.
Qumax = gzzn + pezﬂm (211)
12.0dopmuts otueT. CesiaTh BHIBOJPBI.
KoHTposbHBIE BOTIPOCHI
1.J17151 yero NMpoM3BOJAT pacyeT Harpy3oK, JelCTBYIOIIMX Ha MPOBO/JAa KOHTAaKTHOM CeTH?
2.Kakue (akTophbl BIUSIIOT HAa U3MEHeHUe r0J10/1eZJHOM Harpy3Ku?
3.Yto Takoe K03(ppuLMeHT reperpysKu?
4.IloueMy Ha KOHTaKTHOM TIPOBOJe TO/10/Ie[jHasi Harpy3kKa NPUHUMAETCsl B [jBa pa3a MeHbllle, YeM Ha
Hecy11iem Tpoce?
5.0T yero 3aBUCHUT Be/IMUMHA BETPOBOM Harpy3Ku Ha MPOBOZIa KOHTAKTHOMW CeTH?
6.[Touemy nipu pacueTe BeTPOBOW HAarpy3Ku Ha KOHTAaKTHBIM MMPOBOJ, [/ pacyeTa MPUHUMAKOT BBICOTY
CeyeHUs] KOHTAaKTHOI'O MPoBo/ia?

Din

,0aH / m (2.8)

peHm :CX

,0aH / m 2.9

Pa3fiesn1 6: YCcTpoHMCTBO ¥ TEXHUUYECKOe 00C/Ty)KMBaHHe KOHTAaKTHOM CeTH

Tema 6.7. Onopbl KOHTAaKTHOM CEeTH U 3aKpeIyieHHe UX B TPyHTe

IIpakTHUecKoe 3aHATHE

Tema: «Pacuer wu3rubaromero MoMeHTa [eMCTBYIOIIEr0 Ha OMOpy U TIOAOOp THIOBOM

MIPOME)XYTOUHOM OTOpbI»
Ilens 3aHATHA: HAyYUTbCS PACCUMTHIBATH HArpy3KH, [JEMCTBYIOIMe Ha OINOpPYy KOHTaKTHOM CeTH,
YCTaHOBJ/IEHHYI0 Ha KDHUBOM YyuacCTKe >Ke/ie3HOJOPOXKHOTO IyTH; BBIOMpaTh TI0 pPacCUUTAHHOMY
M3rubaroIieMy MOMEHTY OTOpPY KOHTaKTHOM CeTH.
HcxopHble AaHHBIe: TUN (DUKCATOPOB M KOHCOJIeH BbIOpaTh M3 MpakTHUeCKHX 3aHATHH Ne 3 u1 Ne 12
COOTBETCTBEHHO; J/IMHA TpoJieTa YKa3blBaeTCs TperojiaBaTesieM; BeC KOHCOJie U (PUKCaTOpoB U
rosioniefia Ha HUX BbIOpaTh U3 Tabs. 21, Harpy3Ku OT Beca MPOBO/IOB KOHTAKTHOU CETU Zn, &, Pxn, Purs
Prxn, Prur BBIOMPAOTCSI M3 MpaKTHUeCKOro 3aHATUSI Ne 4, XapaKTepUCTUKUA KJIMMaTHUYeCKUX YCIOBUM
cjiefiyeT BbIOpaTh M3 TIPAKTUUeCKOTO 3aHATHS Ne 4.

Kparkue TeopeTuueckue CBe/jeHUSA

Ornopbl KOHTAKTHOM CeTH B 3aBUCUMOCTH OT Ha3HAuUeHUs U XapaKTepa Harpy30K, BOCIIPUHUMAaeMbIX OT
TIPOBO/IOB KOHTAKTHOM TIOABECKH, Da3/le/lsiloT Ha TIPOMEKYTOUHbBIe, I O/lHbIe, aHKepHbIe U
buKcupytoiye.

[TpomeKyTOuHbIE OTOPBI BOCTIPUHUMAIOT Harpy3Kd OT MacChl TIPOBOJIOB KOHTAKTHBIX TIOJBECOK U
JIOTIO/THUTeTbHBIX HAarpy30K Ha HUX (TOJioNe]], ©3MOpPO3b) M TOPU30HTabHbIe HAarpy3KU OT /aBJ/ieHUs
BeTpa Ha TMIPOBO/Ia ¥ OT W3MeHeHUsI HarlpaB/ieH!sI POBOZIOB Ha KPUBBIX YUaCTKaX >Kee3HOA0POXKHOTO
MyTH.



[TepexozHble OMOpBI yCTAHAB/IWBAIOTCS B MeCTaxX YCTPOWCTBA COIPSDKEHWM AHKEPHBIX Y4aCTKOB
KOHTaKTHBIX II0ZJIBECOK U BO3JYILIHbIX CTPEeJIOK W BOCIPUHUMAKOT HArpyskH, aHajOruyHble
IIPOMEXXYTOUHBIM OIOpaM, HO OT [BYX KOHTAaKTHbIX MoABecOK. Ha mnepexozpHble ONOpBI Takxke
BO3/JI€MCTBYIOT YCW/IWS OT U3MEHEeHWs HarpaB/ieHUs MPOBOJOB MNPH OTBOJE MX Ha aHKEPOBKY W Ha
CTPe/I0OYHOW KPUBOM.

AHKepHble OIOpBLI MOTYT BOCIIPMHMMATL TOJIbKO Harpy3kKW OT HaTsKeHUsl 3aKperuleHHbIX Ha HUX
IIPOBOZIOB W/IM, KpOMe TOrO, HeCTHM TaKWe jXe Harpys3Ky, Kak IPOMeXYTOUYHble, INepexO/Hble WUIN
(uKCHpYyIOLLMe OTOpHI.

DuUKCcHpyIolLMe OINopbl He HeCyT Harpy3okK OT MacChl IIPOBOJOB M BOCIPUHUMAKOT TOJIBKO
rOpU30HTa/IbHble Harpy3ku OT M3MeHeHUsl HarlpaB/ieHWs IIPOBOJOB Ha KPMUBBIX yuyacCTKax ITyTH, Ha
BO3/YLLIHBIX CTpesKax, IIPA 0TXO/lax Ha aHKepPOBKY U OT JlaB/IeHHs BeTpa Ha IPOBOJa.

[To Tumny 3aKpernuisieMbIX Ha ONOpax oA ep>KUBAIIIMX YCTPOUCTB KOHTAKTHOM CETU pa3/IMuaroT:

® KOHCOJIbHBIE OIOPBbI C KpeIUIeHWeM Ha KOHCOIM KOHTAKTHOM IOABeCKW OJHOrO, [BYX WU
HEeCKOJIbKUX JKeJ1e3HO0OPOKHBIX MyTew;

® OMOpbl C XKeCTKOM IOIIePeuYMHONM WM, KaK MX Ha3blBalOT, pUre/IbHble WIHA NOpTa/bHbIE, C
KpeIjleHWeM KOHTaKTHBIX TOJBECOK 3/1eKTPU(ULIMPYEMbIX >Kele3HOJOPOXKHBIX IMyTer Ha
JKeCTKOM rornepeurHe (purese);

® oropbl C rMOKOI TOMepeurHol C KperyleHWeM Ha Hell KOHTAKTHBIX TepeKpbIBaeMbIX 3TOM
TOTIePeYMHOM 3/1eKTPUGULIMPYEMBIX >Kele3HOL0POXKHBIX My Teu.

[l TpacCHpOBKM KOHTaKTHOM CeTM Ha OJHOMYTHbIX M [JBYXIyTHbIX MeTKax (reperoHax)
TIPUMEHSTFOT CTPYHOOETOHHBIE KOHUYeCKHe OTIOPhI BLICOTOM 13,6 M 1 TO/IIMHOM cTeHKH 6eToHa 60 MM
tuna C 11 yuacTKOB nepeMeHHoOro Toka ¥ CO Jj1g ydyaCTKOB IIOCTOSIHHOI'O TOKa. B rocnesHee Bpems
Ha [OCTOSIHHOM U TlepeMeHHOM TOoKe BHezpstoTcs ornopsl CC, CCA

CTOliKM 3THX OIOp TMpPeJCTaB/IsIOT CcO0OO0W TOoJibile KOHWUeCKre OecCThIKOBble TPYObI U3
TIpe/IBapUTe/IbHO HAIpsDKEHHOTO JKesie300eToOHa € apMHUPOBAHMEM BBICOKOIIPOUHOW ITPOBOJIOKOH.
[TonepeyHoe apMrpoBaHUe MPUHSATO B BUAe Crivpany. [lisi npefoTBpalleHus CTATMBaHKs PO 0JIbHOU
apMaTyphbl IIPX HaBUBKe CITUPAJIU I10 JIMHe CTOeK NpeJlyCMOTpeHa yCTaHOBKA MOHTA)XHBIX KOJIeL].

B HwkHeld yacTM oOmMoOp TIpeAyCMOTPEHO CMelllaHHOe apMHpOBaHMe — T.e. C YCTaHOBKOWU
JOTIO/THATE/IbHBIX CTep)KHel HeHarpsiraeMOM apMaTyphbl: Y Onop € BbICOTOM cTouku 10,8 M Ha 2 meTpa
OT HH3a Oropbl, y ornop BbicOTOM 13,6 M — Ha 4 Merpa. CMelllaHHOe apMHpPOBaHHE TOBbILIAET

TPeLMHOCTOUKOCTB OIOP.

BaxHeiiiieii XapaKTepUCTUKOW OTOpP SIBJISIETCS WX HecyIasi CoCOOHOCTb — IOy CTHUMBIHA
usrubarommii MoMmeHT MO Ha ypoBHe ycioBHOro obpesa — YO®, koTopeiii HaxoauTcs Ha 500 MM
HIWKe ypoBHS rojioBKu penbca (YI'P). ITo Hecymiedi criocoOHOCTH MOAOUPAIOT THUIBI OMOP IS
NIPUMEHEHNs] B KOHKPETHBIX YC/I0BUSAX YCTaHOBKHU.

BbiOOp omMop HauMHAIOT, KakK TMpaBWIO, C pacyeTa W TOAOOpa OIop /i KPUBBIX YYaCTKOB
KeJIe3HO/IOPOKHOTO TYTH, T.K. 3T YCJIOBHSI YCTAHOBKH OTIOP SIBJISIFOTCSI Hambosiee OTSTOLEeHHBIMH,
0Cc00eHHO B KPUBBIX MaJlbIX pafilycax.
[nist pacueTa HEOOXOJMMO COCTaBUTh PaCUeTHYIO CXeMy, TTOKa3aB Ha Hell BCe CHJIbI, [IeMCTBYIOIIME Ha
OTOpY, U IIJIeUd 3TUX CUJI OTHOCUTE/IbHO TOUYKH IepeceueHusi 0cH oropsl ¢ YO®. PacueT cymmapHbIX
M3rubaroMx MOMEHTOB B OCHOBAaHMM OIOD OIpeJessiioT JJisi TPeX pacCueTHbIX PEeXKUMOB I10
HOPMaTMBHBIM Harpy3kam: B peXXUmax roJjiojiefia C BETPOM, MaKCHMMalabHOIO BeTpa, MUHUMa/bHOU
TemriepaTypsl. [1o HaubosbIIeMy U3 MOTyYeHHBIX MOMEHTOB M BLIOMPAIOT OMOpY /ISl YCTaHOBKHU.
Tabmuia 21
BepTHKa/nbHbIe HAarPy3KH OT Beca KOHCOIM M (pUKcaTopa ¢ yueToM Beca rosiose/ja

KOHCO/TU .
THUT Macca, Kr (G’ ) BeC rond?‘['e%a (G'w)
1 2 3
WUTP-11, UTC-11 22 10
nP-11, C-11 40 10
HP-1-5, HC-1-5 66 10
HTC-11, HTPU-1 40 20




(buKcaTOpbI

@I1-3, PII-25, ®O-3, $O-25, | 4 — ans opHoro k.. 6 — st | —
dIIN, DOH 2-X K.II.

Pacuer m3rubaroijero MOMeHTa, AeHCTBYIOLETO Ha OIMOPY KOHTAaKTHOM ceTH, OyZeM IpOU3BOAWTH
COr/IaCHO pacueTHOW cxeme (puc. 6) [ ONOpBl, YCTAaHOBJIEHHOW B KPHMBOM ydacCTKe
KeJ1e3HOZI0OPOKHOTO Ty TH.

Pa3fien 6: YCTpoHMCTBO ¥ TeXHUUYECKOe 00C/Ty)KMBaHHe KOHTAaKTHOM CeTH
Tema 6.8. PesibcoBble nienu, 3a3eM/ieHNs, 3allJUTHbIE YCTPOUCTBA U OrPaK/ieHUsl
IIpakTHUecKoe 3aHATHE
Tema: «CorocTaBieHre Crioco00B 3a3eM/IeHUs] KOHCTPYKIMM KOHTAKTHOW CETU TOCTOSIHHOTO U
IlepeMeHHOI 0 TOKa»
Ilenp 3aHATHS: WCIO/B3Yys HarJsiAHbIe TMMOCOOMS, W3YYUTh KOHCTPYKIMIO W TIPUHLIUN JAeHCTBUS
VICKPOBBIX IPOMEXKXYTKOB U UO/HBIX 3a3eMJIATesIel.
HcxoaHble faHHbIe: BApUAHT UCXOAHBIX JaHHbIX 33[jaeTCs IperojaBareseM.

Tabnumia 21

NeBapuaHTa Tun 3alMTHOrO YCTPOKCTBA

1 W ckpoBoit mpomexxyTok Tura UTTM

2 VckpoBoii mpoMexyTok Tuna UITB-ITH1
3 Ivopueid, 3a3emiuTens 3/0-1

Kpatkue TeopeTuueckue CBe/jeHUSA

Bce Metannuueckue coopyKeHUs (MOCTBI, MyTEeNpPOBO/IbI, OMOPbI, Y, T.M.), HA KOTOPBLIX KPemsiTcs
3/IeMeHTbl KOHTAaKTHOW CeTH, JleTa/li KpervleHWsi KOHTaKTHOW CeTH Ha ’kKee300eTOHHBbIX Oropax, Ha
)Kesie300eTOHHBIX M HEMEeTA/UTMYeCKMX HCKYCCTBEHHBIX COOPY>KEHHSIX, a TaKKe OTAeTbHO CTOSIIHe
MeTa/UTnyecKre KOHCTPYKLIMH, pacrioyioKeHHble Ha PAcCTOSTHUKM MeHee 5 M OT uYacTed KOHTaKTHOM
CeTH, HaXOASIIUXCS TI0Z, HampsDKeHUEM, JI0/DKHBI ObITh 3a3eMJ/IeHbI UK 000pY/10BaHbI yCTPOHCTBAMU
3al[UTHOTO OTK/IFOUEHUs TIPY TIOMaZildHWK Ha COOPY>KeHHUs M KOHCTPYKLIMM BBICOKOTO HArlpsyKeHUst
(puc. 7).
3a3eMJ/IEHHIO TIOZJIEXKAaT BCe PaCTiONiOKeHHbIe B 30He B/IMSHUS KOHTAKTHOW CETH TepeMeHHOTOo TOKa
MeTaJ/lJTMuecKrie COOPY’KeHUsl, Ha KOTOPBIX MOTYT BO3HUKHYTh OMAaCHbIe HallpsKeHUs..
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Puc. 7. 3oHa 3a3emsieHHs1 Ha TATOBYIO Pe/IbCOBYIO LieTb (30Ha A), 30Ha He TpeOyrolas 3a3eMyIeHUs
(3oHa b)

3oHa b ]

3azemeHue Oriop KOHTAaKTHOM CeTH 1 HaXO4AIIUXCA BO/TIM3U HaIIpsoKeHUs COOPY)KEHI/Iﬁ BBITIO/THAROTCA
WHAWBUAYA/JIbHBIMW WJ/IM TPYIIIOBBIMH  3d3€MJIAIOIIMMUA TIPOBOJAHHWKAMH, TIIpUCO€AWHEHHBIMHU K



TArOBbIM PesibcaM WM CpeJHUM TOYKaM MyTeBBIX ApPOCCeIb-TPaHC(OPMATOPOB CTa/bHBIM MPYTKOM
JMaMeTpoM He MeHee 12 MM Ha y4acTKax MOCTOSIHHOTO ToKa M 10 MM — Ha y4acTKaX NepeMeHHOro
TOKa.
3alUTHBIe 3a3eMJIeHHUs] OTOp KOHTAKTHOW CeTH CO3ZJAar0T AJisi O/y)K[JAroliUX TOKOB Lielb «DPebC—
oropa—yHAaMeHT—3eM/Isi», TIPU- TPUBOJSILYI0 K 3/1eKTPUYeCKOW KOpPPO3MM aHKepHbIX O0/TOB
¢byHaMeHTOB M apMaTyphbl Kesie300eTOHHBIX orop. [/ mpefoTBpallleHusi STOrO sB/IeHHUs, a TaKxkKe
A obecriedeHUsT HOPMa/nbHOTO  (YHKI[MOHMPOBAHWS peJieMHBbIX 1ierell  aBTOOOKMPOBKH |
3/1eKTPUYECKOW LleHTpaau3aliy 3a3eM/ieHHe Ha TATOBYHO DeJIbCOBYIO Liellb, BBINOHSETCS Yepes
CrieLjMasibHble 3alllMTHbIEe YCTPOWCTBA, NMPEeNsATCTBYIOLIME YTeUuKe TOKA C Pe/bCOB uepe3 KOHCTPYKLIMIO
B 3eMJIt0. [I/151 3TOro Ha oropax KOHTaKTHOM CeTH yCTaHaB/IMBalOT NCKPOBbIe TIPOMEXYTKHU, JUOHbIE U
[IMO/THO-MCKPOBbIe 3a3emnTenu [5, c. 321].
[Tepes ycTaHOBKOM B Lielb 3a3eMJIeHHsI OMOPbl KOHTAaKTHOW CETH HOBble HMCKPOBbIE ITPOMEXYTKU
pery/nvpyoT, ObiBIIMe B YNOTpeO/ieHWH PEMOHTHPYIOT U peryaupyroT. [Iisi mpoBepKH HCKPOBOTO
NIPOMeXXyTKa coOuparoT cxemy. BpaiiaioT pyuky MeraomMmeTpa M Hab/rOfalOT 3a CTPesTKOM
BosibTMeTpa. [Ipy McrpaBHOM MCKPOBOM MNPOMEXYTKe CTpesiKa BOJIbTMeTpa OTK/IOHWUTCSI B CTOPOHY
yBe/TMUYeHUs HalPsDKeHUS ZI0 TIPo00si UICKPOBOT'O TIPOMEXKYTKa (OHO J10/kHO ObITh 0T 800 o 1200 B).
[TpoBepka MCKPOBBIX MPOMEXYTKOB B LielM 3a3eMJ/IeHUs! BBINOJHSAETCS BOJIBTMETPOM WM JAPYTUMU
npubopamu, TpeJHa3HaueHHbIMU [isi 3TUX Liesiell. Eciu cTpenka BojabTMeTpa (COOTBETCTBYHOLETO
poja Toka, Ha 1kane 7o 100 B) OTK/IOHSIETCS — MCKPOBOM MPOMEXYTOK UCIpaBeH, ec/ii HeT —
3aKOpOoueH (HerCIipaBeH).
Vi3mepeHusi ¢ IPOBEPKO UCIIPaBHOCTH JUOAHBIX 3a3eMJIUTeel TIPOMU3BO/ATCS B IPSIMOM U 00paTHOM
HaripapJjieHnu MeraomMmetpoM Ha 500 B B mipsiMoM 1 06paTHOM HaripaBieHUH. [IMOHBIN 3a3eMIIUTE b
VICTIDABEH, eCJIM MPSIMOe 3JIeKTPUUeCKOe COMPOTUBIIEHHE «OIOpa—pesibC» PaBHO HYJIO, a 0OpaTHOe —
paBHO wu 6osblie 100 KOM.
ITopsapoK BBINOTHEHUS
1. O3HaKOMHUTBCSI C KOHCTPYKLIMeW 3aJjaHHOrO THUMAa 3alljUTHOrO0 YCTPOMCTBAa. 3apuCcOBaTh
KOHCTPYKLIUIO.

2. [laTb onvcaHue NpUHLMNA [JeHMCTBUS 3alJUTHOTO YCTPOMCTBA.
3. OxapakTepr30BaTh MeCTa YCTaHOBKH 3allIUTHOrO YCTPOMCTBA.
4. TIpoaHanu3upoBaTh PYHKIIMOHUPOBAHME 3alUTHOTO YCTPOKCTBA TP MPOO0e MU30JISL1H.
CopepxaHue oTuera
1. KoHCTpyKUMs 3ajJaHHOTO TUIIa 3alJUTHOTO YCTPOMCTBA. PUCYHOK 3allJUTHOrO yCTPOWCTBA.
2. OnmcaHve NpUHLMIA AeUCTBUS 3alUTHOIO YCTPOUCTBA.
3. XapakTepuCTHKa MeCT YCTaHOBKH 3allJUTHOIO yCTPOWCTBA.
4. Amnanu3 paboThI 3aI{UTHOTO YCTPOWCTBA NP MPOO0e U30JISLHH.
5. BbIBOABI.
KoHTpo/ibHBIE BONIPOCHI
1. OO6bsicHUTe Ha3HaueHUe 3a3eMJ/IeHHs OTTOp KOHTaKTHOM CeTH.
2. HasoBure TuIBI 3a3eMJ/IEHUM ONOP KOHTAKTHOW CETH 3allIUTHBIX
YCTPOUCTB.
3. HasoBure TUIIBI 3aL{UTHBIX YCTPOMCTB.
4. Kak rnpoBepsitOT UCIIPaBHOCTb UCKPOBBIX IPOMEXKYTKOB?
5. Kak npoBepsitoT UCIPaBHOCTL JUOJHOIO 3a3eM/IUTeIA?

120
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Pa3zgen 6: YCTpoiiCcTBO U TeXHHYeCKOe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH

Tema 6.10. MexaHu4yeckHe pacyeTbl NPOCTBIX M LeIIHbIX KOHTAKTHBIX MOABECOK

IIpakTH4Yeckoe 3aHATHE

Ilenb 3aHATHA: HAYUMTHCS PACCUMTBIBATH CTPeJIbI NIPOBeca Hecylllero Tpoca B peasbHBIX IpoJieTax
aHKepHOI'0 y4acTKa, HAyYUTbCsl CTPOUTh MOHTa)KHbIe KPUBBIE CTpeJI [IpoBeca IPOBO/IOB.

HcxopHble faHHBIE: JaHHbIE [ paCYeTOB B3ATb U3 NPAKTUYeCKUX 3aHATUN

Kparkue TeopeTnyeckue CBe/leHUs

MoHTa)XHbIe KpHBble U TabiMI[bl WCIIO/IB3YIOTCS B MPOLIECCE MOHTa)kKa KOHTAKTHOM TO/[BECKH B
paboTax MO pery/juMpoBKe IpPOBOAOB U TpocoB. [lo Hauasma 3TMX pabOT NPUHMMAOT BBICOTY
KOHTaKTHOTO TPOBO/iA TIPH ero 0ecripoBeCHOM TOJIOKeHUU. 3aTeM OTpeJiesisioT TeMIlepaTypy OKpY-
JKarolero Bo3zlyxa U M0 MOHTaKHOI Tabsulle omnpeie/isitOT NIPOBeC NPOBOJIOB B CepefjHe IpoJieTa,
V3MeHEeHVe BBICOThI Pacrio/IoyKeHUs IPOBO/ia y ONOPbI KOHTAKTHOM CETH I10 3TUM pa3Mepam U3MEHSHOT
BbIllIeHa3BaHHble IapameTphbl IPOBOZAOB. B Apyrux Toukax Npo/eToB IPOBEC yCTaHaB/IMBAIOT Tak,
yroOBl 00ecIieurBasoch IUIaBHOE HM3MeHeHHWe BBICOThI KOHTAaKTHOTO TIPOBOZIa B Cpe/IHEM uacTu
rpoJsera.

1151 MOCTpOeHUsT MOHTaKHBIX KPUBBIX, HY’)KHO PaCCUMTaTh CTpesIbl IIpOBeca HecCylero tpoca. Tak Kak
3TOT pacyeT $BJsIeTCS IPOJO/DKEHUEM IpefbIAYyLIMX pacyeToB, TO [JJjIs1 UX BBINIOJHEHUs HYXHO
BOCTI0/Ib30BaThCsl KPMBOM M3MEHEHHs] HaTsDKeHUsT HeCyllero Tpoca OT TeMIlepaTyphl U3 MpeJblayLero
3aHATUS.

[l pacueTa MOHTa)KHBIX KPUBBIX HY)KHO 337,aTh 3HAUEHUS TeMIIepaTyphbl OT {min 10

tmax IPMMEPHO C OIMHAKOBBIM MHTEPBA/IOM, 3aTeM, I0JIb3ysICh BbIlLIEHA3BAHHOW KPHBOM, OMNpPeeInuThb
COOTBETCTBYIOIIE 3THUM, Temrepatypam HaTsokeHus (Tx) v 3aHecT ux B Tabs. 18 (mpakT. Ne 11) nmu
ke HeoOXO0ZIMMO T0/Ib30BaThCsl MPU pacyeTax.

Crpesibl mpoBeca Harpy>KeHHOTO KOHTaKTHBIM IIDOBOZIOM Hecywlero Tpoca Fyx nisg kaxporo us
3a/laHHbIX JIeMCTBUTE/bHBIX [TPOJIETOB, BXOJAIMX B aHKEePHbIM YUaCTOK, ONPeJesIsioT 110 (popMyJie:

K
L
9% T, (g *1- d; *e)*e
F = + = - 2 ¢
: 8*(T, +K) 2%T,

rje g. — BepTUKa/bHas Harpys3Ka Ha HeCyLIUd TpOC OT Beca BCeX IPOBO/IOB KOHTaKTHOM MOJBECKH,
COOTBeTCTBYIOLL|as paCueTHBIM YCI0BUAM, AaH/M;

g0 — BepTHUKa/IbHas Harpyska Ha HeCyILMi TPOC OT Beca BCeX IPOBOJIOB KOHTaKTHOM IO/BECKH, IIPU
GecripoBeCHOM T10/10)KeHUH KOHTAKTHOTO TTPOBO/a, AaH/m;

g1« — Harpyska OT Beca HeCyllL[ero Tpoca IIpY pacueTHbIX YC/I0BUsAX, faH/M;

Ty — HaTsPKeHue Hecylero Tpoca, COOTBETCTBYIOLLlee paCuUeTHOM TeMIlepaType;

e — paccTosiHUe OT OIOPbI /IO TIepBOi MPOCTOM CTPYHBI, Tab1. 12.

9x =90 =955 91x =YGnur

g+, % |*0- 2}

[HorycTum ,uTo : M= T, ;
8
N :(gx *I - gTX *e)*2
2
Torzia hopmyJia CTpesibl IpoBeca HecCyllero Tpoca NpuMeT BUJL:
M N
= +—
“ T,+K T,

[Moacrapnsisi 3HaueHus Tx U3 Tabs. 18 mpousBoum pacueTsl. [1olaHHBIM pacueToB CTPOUM
MOHTa)KHble KpPUBbIe /151 IBYX 3a/laHHBIX [10JIETOB MEX/y OMIOpaMy KOHTaKTHOW CeTH Ha
MUJTUMETPOBOM Oymare. Pe3ysibTaThl pacueToB cBoguM B Tab1. 18 (cm. ripakTudeckoe 3aHsATHENe 11)
ITopsoK BBINOTHEHUS
1. OnpefenuTk CTpeJibl IPOBeCa Harpy>KeHHOI 0 HeCylllero Tpoca.



2. IIoCTpouTb MOHTa)XXHbIE KPUBBIE.

3. CopgeprkaHue oTuera

4. OmnpegeneHye CTpebl IPOBeca HArpy>KeHHOr0 HeCylIlero Tpoca.

5. MoHTa)kHbIe KpUBBIE [/151 IBYX 3a/laHHBIX IIPOJIETOB MeX/y OIOpaMy KOHTaKTHOW CEeTH.
BbiBogbI.

1. KoHTpoO/ibHBIE BOTIPOCHI

2. Uro Takoe CcTpesia mpoBeca Hecylero Tpoca?

3. Tlouemy B pexuMe MHHMMa/bHOM TeMIlepaTypbl MaKCUMa/TbHOMY HaTSHKEHUIO COOTBETCTBYIOT
MUHUMaJIbHbIe CTpeJibl [IpoBeca?

4. Yto Takoe MOHTa)KHast TaO/IMIA YU MOHTa)KHbIE KPUBBIE?

[151s1 yero HeOO6XOAVMO CTPOUTH MOHTa)KHbIE KPUBbIe?

vl

Pazgen 1: YcTpoiicTBO ¥ TeXHHYeCKOe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH

Tema 1.11.MexaHu4eckHe pacueThbl IPOCTBIX U HEIHbIX KOHTAKTHBIX MOABECOK

IIpakTH4Yeckoe 3aHATHE

TemMma: «Pacuet cTpes IpoBeca HeCyILero Tpoca ¥ KOHTAKTHOTO npoBo/a. CocTaBieHue rpaduka
CTpeJ1 IpoBeca»

Iens 3aHATHA: HAYYUTHCS DPACCUUTBIBATH CTPe/bl IIPOBeCa KOHTAKTHOIO IIPOBOZA B peasbHBbIX
TIpoJieTax aHKepPHOIr'o yyacCTKa, HayYUThCsl CTPOMTh MOHTaKHble KpUBbIe CTpesI IIpoBeca IPOBO/OB.
HcxopHble faHHBIE: JaHHbIE [J1 PACUeTOB B3ATh U3 NPaKTHUeCKUX 3aHATUM Ne 8 1 Ne 9.

KpaTtkue TeopeTnyeckye CBe/leHUsA

MoHTaXHbIe KpHBble W TabMI[bl WCTIONB3YIOTCS B TPOLIECCE MOHTa)kKa KOHTAKTHOM IO/[BECKHU B
paboTax IO pery/jupoBKe IPOBOZOB U TpocoB. [lo Hauama 3TMX pabOT NPUHMMAIOT BBICOTY
KOHTaKTHOTO TIPOBOZA TIpU ero OecripoBeCHOM II0JIOXKEHUH. 3aTeM OIpeJesisiioT TeMIlepaTypy
OKpY>Kalolllero Bo3Zjyxa 1 110 MOHTa)KHO Tab/MLie onpe/ieisitoT IPOBeC NIPOBO/OB, CepeZivHe MPOJIeTa,
V3MEHeHVe BBbICOTBI PAaCIlO/IOKeHHsI INIPOBOZA y ONOPbI KOHTAaKTHOM CeTM U IO 3THUM pasMepam
V3MEHSIOT BblllleHa3BaHHble I1a- paMeTpbl IIPOBOJOB. B Jpyrux Toukax IIpOJIeTOB IIpOBeC
yCTaHaB/IMBAKO TakK, YTOOBI 00ecrieurBasoch T/IaBHOE HM3MeHeHHe BBICOTHI KOHTAKTHOTO TPOBOJA B
CpeZiHel 4aCTH IpoJieTa.

[ mOCTpoeHHsT MOHTaXHBIX KpUBBIX, HY)KHO pacCuMTaTh CTpesbl IpoBeca HecCylero Tpoca,
KOHTAKTHOT'O MPOBOJia M U3MEeHEeHHe BbICOTbl KOHTAaKTHOIO MPOBOJA Y OMOPbl KOHTAaKTHOW ceTu. Tak
KaK 3TOT pPacuéT fBJISeTCS NPOJO/DKeHUeM IpeAblAyILMX pacyeToB, TO JJ/Is1 €r0 BBIIOJIHEHUS HY)KHO
BOCII0/Ib30BaTbCsl MOHT&)KHOW KPUBOM M3MeHEHHsl HaTsDKeHUsl HeCyll[ero Tpoca OT TeMIlepaTypsl (13
npakTuueckoro 3aHatus Ne 10).

[ns pacueTa MOHTa)KHbIX KPUBBIX HY)KHO 3a[aTb 3HaueHHUsl TeMIlepaTyphbl OT tmin 4O tmax IPUMEPHO C
O[JVHAKOBbIM  HHTepBajJOM,  3aTeM, IIOJIb3ysCb  BBbIIIIEHA3BaHHOW  KPUBOYM,  ONpee/nThb
COOTBETCTBYIOIIME 3TUM TeMriepatypaMm HaTsokeHusi (Tx) ¥ 3aHecTu ux B Tabm. 18, umu ke HeobXo-
JMIMO T10J1b30BaThCs IIPU pacyeTax.

Pacuer cTpenbl mpoBeca KOHTakTHOTO MPOBOJA [/ JE€UCTBUTENBHOrO IIposieTa MPOM3BOAUM IIO

dopmyre:
f _9, (- 2e¥ *(T0 - Tx)
« 8*T, *(@T, +K)
Ornpefie/TiM NOCTOSTHHBIA K03(dULIMeHT AJIs pacyeTa, COOTBETCTBYIOLLMI ONpe/ie/IeHHOU JI/TMHe
nposieta l:
g, (- 20 60
8T,

b

Torzia hopmyJia CTpesbl IpoBeca KOHTAKTHOTO TIPOBO/jA TPUMeT BUJL:



; _.4-1)
b (TX+K)

[Mopacrassnsis 3Hauenus: Ty u3 Tabs1. 18, Mpou3BOAUM pacueTsl.

I[Tpu 6ecripoBeCcHOM TO0XKeHUH KOHTAaKTHOTO TipoBojia fix = 0. Pe3ynbTaThl pacueToB CBOAUM B TabiI.
18.

CTpoMM MOHTaKHble KpHBble: N0 TOPU30HTa/bHOM OCH OTK/Ia/iblBaeM 3HaueHWe TeMIepaTypbl B
Tpe>KHeM MaciTabe, TI0 BepTUKAIbHOW OCH — padeHHe CTpesibl TIpoBeca KOHTAKTHOTO TPOBOJA B
macturrabe: 1 cm = 0,01 m.

Pacuer wW3MeHeHUs BBICOTBI DAcCTIONIOKeHUsT KOHTAaKTHOTO TIPOBOJ@a B TIpojieTe «2e» Oyngem
TIPOU3BOAUTE 10 (popMmyJie:

_e*(go*l' gHT*e)* i_ i
ex 2 T TO !M

X

Ah

Pe3ynbTaThl pacueToB CBOAUM B Tabs. 18.
[To pe3ynbTaTaM pacyeToB CTPOMM MOHTa)KHble KpMBble, MaclITab BbIOMpaeM TakoW ke, KaK U JJIst
npeJibIyIlield KpUBOM.

Tabmwmia 18
MoHTa)KHas Tadauna
tx°C Ty, jaH 1; L
FX,M Fkx,M A hex,M FX,M Fkx,M A hex,M
trnin
o
Tmax

ITopsaoK BBINOJTHEHUS
1 . OnpesieuTh CTpesIbl MPOBeca KOHTAaKTHOTO MPOBO/Ia B CpeJiHEel yacTh
niposeta 1,1,
2.0mnpesieUTh M3MEHEeHWe BbICOTHI PACIO/I0KeHUs] KOHTAKTHOTO TPO- B°jay OMOpPbl KOHTAKTHOW CETH
B [IpOJIeTe «2ex».

CopepxaHue oTuera.
1. Omnucanue pacueTa CTpesbl IpoBeca KOHTAKTHOIO TIPOBO/IA Cpe/iHel YacTy nposieta /1 />,
2. OrnucaHue pacueTa W3MEHEHHs BBICOTHI PaCIOIOXKEHUsI KOHTAaKTHOTO MPOBOJA Y OIOPHI
KOHTaKTHOU CeTH B TpoJieTe «2e».
MoHTa)KHbIe KpUBbIE /151 IBYX 3a/JaHHBIX [MPOJIETOB MeK/y ONOPaMH KOHTAaKTHOM CETH.
4. BbIBOJBI.

w

KoHTpo/ibHBIE BONPOCHI
1. Yro Takoe cTpesia rpoBeca HeCyIero Tpoca, KOHTAKTHOIO MpoBoja? 61
2. Ha Kkakyl XapakTepuCTHKy LIe[THOM KOHTaKTHOW TIOIBECKM B/WseT CTpena IpoBeca
KOHTAKTHOI'O TIPOBOZA?
3. Tlouemy B pexMe MHHMMAa/bHOM TeMIlepaTypbl MaKCUMaJTbHOMY HATSHKEHUIO COOTBETCTBYIOT
MHHHMaJIbHbIe CTpPeJibl IpoBeca?
4. Yto Takoe MOHTa)KHast TabJIMI]a U MOHTa)KHbIe KPUBbIE?



5. /[lns uero Heo6XOJUMO CTPOUTH MOHTA)KHbIE KPHBBIE?

62
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Pa3zpesn 6: YcTpoiicTBO U TeXHHYeCcKoe 00C/Ty)KMBaHHE KOHTAaKTHON CeTH

Tema 6.11.MexaHu4ecKHe pacueThbl IPOCTBIX U LeNTHBIX KOHTAKTHBIX MOJABECOK
ITpakTHUyeckoe 3aHATHE

Tema: « CocraBneHre rpauka CcTpes IpoBeca»

Ilesb 3aHATHA: HAYUUTHCS PACCUMTHIBATH CTPeJIbI IPOBeca Hecylllero Tpoca B peasbHbIX TTpoJieTax
aHKEepHOI'0 yyacTKa, HAyYUThCSl CTDOWUTh MOHT&)KHbIE KPHBbIe CTpesI IpoBeca IPOBO/OB.
VicxoaHble AaHHBIE: JaHHbIE /ISl paCUeTOB B3ATh M3 MpaKTHUecKrx 3aHATHi Ne 8 1 Ne 9.
KpaTkue TeopeTHueckue CBe/leHHA
MoHTa)KHbIe KpUBbIe M Tab/UIIbl MUCIO/B3YIOTCS B TpOLIeCCe MOHTa)ka KOHTAKTHOM TMO/IBECKU B
paboTax 1O peryavpoBKe TMPOBOJOB M TPocoB. [Io Hayana 3TUX pabOT TMPUHUMAIOT BBLICOTY
KOHTaKTHOT'O IIPOBO/A NP ero 0ecripoBeCHOM MOJI0KeHUU. 3aTeM OIpeie/isitoT TeMIepaTypy OKpy-
’KaIoII[ero Bo3ziyxa M 1o MOHT&)XHOU Tab/uije orpeziesitoT MPOBeC MPOBO/IOB B CepefiviHe MPOoJIeTa,
V3MeHeHHe BbICOThI PacroioXKeHHsl MPOBOJIAa Y OMOPbI KOHTAaKTHOM CeTW MO 3THUM pa3Mepam
V3MEHSIIOT BbIllIeHa3BaHHble IapaMeTpbl TPOBOJOB. B [pyrux Toukax IIpOJIETOB TIPOBeEC
yCTaHaBJ/IMBAIOT TakK, UTOObI 00ecrieunBanioch MjIaBHOe U3MeHeHHe BbICOThI KOHTAaKTHOTO MPOBO/ia B
CpeJHeu JacCTH MpoJieTa.
17151 TOCTPOeHHsI MOHTa)KHBIX KPUBBIX, HY)KHO pacCUMTaTh CTpeJbl IpoBeca Hecylero tpoca. Tak
KaK 3TOT pacueT SIB/sIeTCsl IPOJ0/DKeHUEM Mpe/IbIAYIMX PacueToB, TO /ISl X BBINOJHEHUsI HY>KHO
BOCIIO/Ib30BaTbCsSl KPWUBOW HW3MeHeHWsl HaTsDKeHUs Hecylllero Tpoca OT TemrepaTypbl U3
NpebIAYIIero 3aHsATHS.
711 pacyeTa MOHTa)KHBIX KPUBBIX HY>KHO 33/]aTh 3HaUeHHUsI TEMITePATyPhI OT tmin A0

tmax TPUMEPHO C OJMHAKOBBIM HHTEpPBajOM, 3aTeM, TO/b3YysCh BbIIEHA3BaHHOW KPHBOM,
OTIpeJle/IUTh COOTBETCTBYIOLME 3TUM, Temriepatypam HatsbkeHusi (Tx) v 3aHecTu uxX B Tabs. 18
(mpakT. Ne 11) nm#u ke HeOOXOAUMO TIOTb30BaTLCS TPH PacyeTax.
Crpenbl TIpoBeca Harpy>keHHOTO KOHTAaKTHBIM TPOBOJIOM Hecyljero Tpoca Fy asisi Kaxkzaoro us
3a/JaHHBIX /IeHCTBUTE/bHBIX NPOJIETOB, BXOJSIIMX B aHKePHbIN YUYaCTOK, ONpe/eNsioT 1o GopmyJie:

K
v g, * K- 2%e¥
9% T, (g *1- d; *e)xe
F = + = - 2 ¢
: 8*(T, +K) 2%T,

rzle g« — BepTUKa/bHas Harpy3ka Ha HeCyIllMH TPOC OT Beca BCeX MPOBOJOB KOHTAKTHOM MO/BECKHY,
COOTBETCTBYIOLLIAsl paCueTHbIM yCJIOBUAM, AaH/m;

g0 — BepTHKa/bHas Harpy3ka Ha HeCyL Ui TPOC OT Beca BCeX MPOBOJOB KOHTAKTHOM IMOJBECKHY,
1pu 6eCTIpOBeCHOM IT0JIOKEHUH KOHTAaKTHOTO MPoBo/a, faH/m;

grx — Harpy3ka OT BeCa HeCylllero Tpoca Ipy pacueTHbIX yC10BuUsAX, aH/m;

Ty — HaTsKeHue HeCylero Tpoca, COOTBETCTBYIOLLlee paCUeTHON TeMrlepaType;

e — pacCTosiHUe OT OTOPHI /10 TIePBOM MPOCTOM CTPYHBI, Tab. 12.

gx :g() :gn’ ng :gHT

Jomnyctum ,uTo :

8
N :(gx *l - gTX *e)*2
2
Torza opMyJia CTpesibl POBeca HeCYIero TpPoca MpPUMeT BH/:
M N
=+ —
“TT +K T,

[Mopacrasnsis 3Hauenus: Tx U3 Tabs. 18 mpor3BoauM pacuetsl. [1ojlaHHBIM PacueTOB CTPOUM
MOHTa)KHbIe KpUBbIe /ISl [IByX 3a/laHHBIX [10JIETOB MeXX/ly OI0paMy KOHTaKTHOM CeTH Ha
MUWITIMETPOBOM Oymare. Pe3ybTaThl pacueToB cBOAMM B Tab1. 18 (cM. npakTrueckoe 3aHsATHENe
11)



ITopsa0K BBINIO/THEHUS
OrnpeziesiiTh CTpesIbl IIpOBeca Harpy>KeHHOI'0 HeCyl1ero Tpoca.
[TocTponTh MOHTaKHBIE KPUBBIE.
CopepykaHve oTueTa
OrnpesiesieHre CTpesibl IPOBeCA HArPY>KEHHOI'0 HeCyILero Tpoca.
10. MoHTa)kHbIe KpUBBIe [/ JBYX 3a/|JaHHbIX [POJIETOB MeXKJy OMIOpaMH KOHTaKTHOM CeTH.
BbiBobI.

LoNo

6. KOHTpOJ/IbHBIE BOIIPOCHI

7. Yto Takoe cTpesa IpoBeca HecCyllero Tpoca?

8. Tlouemy B pexumMe MHHMMAalAbHOM TeMIlepaTypbl MaKCUMaJbHOMY  HaTSDKEHUIO
COOTBeTCTBYIOT MUHUMaJIbHBIE CTpeJIbl IpoBeca?

9. Uro Takoe MOHTa)kHast Tab/Mlla U MOHTa)KHbIe KpPHBbIe?

10. [15151 uero HEOOXOAMMO CTPOUTH MOHTA’KHbIE KPUBbBIE?

Pa3fen 7: Texuuueckoe 00C/Ty)KHBaHHE KOHTAaKTHOM CeTH
Tema 7.1. OpraHusauusa TpyAa NpuM TexXHU4YEeCcKoM oObcny>XuBaHum
KOHTaKTHOM ceTu
NMpakTuyeckoe 3aHATHUE

Tema: OdopmiieHHe NIPHUKA30B U YBeJOM/IEHUI B OTIepaTHBHOM JKypHaJe

OdopmneHne HeMCIIPAaBHOCTEM B KHUT'e OCMOTPOB M HEMCIIPaBHOCTEN

Odopmienne 3anvceii B KHUTe METa/UTMUECKUX U Keie300eTOHHBIX OTop

CocraB/ieHre BeJOMOCTH yueTa BbITIOJIHEHHBIX paboT

Cocrasnenue rpaduka raaHOBO-TIpeAypeIuTeTbHbIX paboT

CocraB/eHye aKTa O NOBPeX/|eHUM KOHTaKTHOU CeTH

Ilean paboTbi: O3HAKOMUTHCS C HOPMaMU BpeMeHH Ha MPOU3BO/CTBO pabOT Ha KOHTAKTHOM CeTH.

HopMbl BpeMeHM W HOPMATHBBI UMCIEHHOCTH Ha TEeXHHUYeCKoe OOC/Ty)KMBaHHE W TeKYIIUA
PEMOHT YCTPOMCTB KOHTAKTHOM CETU MOCTOSIHHOTO U TIePeMEeHHOr0 TOKa M MyHKTOB TPYIIHUPOBKU
CTaHL[MI CTHIKOBaHUsS 3/eKTPUGULIMPOBAHHBIX JKee3HbIX J0por (/aree HOPMbI BpeMeHM U
HOPMAaTHMBbI UYMCJIEHHOCTH) Tpe/Ha3HaueHbl [/ OpraHu3alyy, MJIaHUPOBaHUSI U HOPMUPOBAHUS
TPy/Zla 3JIEKTPOMEXaHUKOB U 37eKTPOMOHTEPOB KOHTAaKTHOM CeTH, BBIMOJHSIOMIUX PabOThI TI0
TeXHUYEeCKOMY OOC/Ty)KMBaHUIO U TeKYyIlleMy PEeMOHTY YCTPONCTB KOHTAKTHOM CeTH B pailloHax
KOHTaKTHOU CeTH - TIOApa3/ie/IeHUsIX JUCTAHLIUKU 37IeKTPOCHA0KeHusl.

Hopmbl BpeMeHH ¥ HOPMAaTHBBI UHC/IEHHOCTH pa3paboTaHbl B COOTBeTCTBUU C [losioykeHHEM O
cucteme HopmupoBaHus Tpyga B OAO «PXKI», yrBepxxaeHHbIM pacriopsbkeHreM OAO «PXKII» ot
3 wronia 2006 r. Ne 1350p. B ocHOBy pa3pabOTK¥ HOPM BpeMeHH W HOPMAaTHBOB UMC/IEHHOCTH
TI0JIO>KEHBI:

- Crangaptr OAO «PXI» CTO PXI 1.12.001-2007 «YcTpoiicTBa 31eKTpUdUKALUA U
anekTpocHabxeHus. TexHnueckoe oOcyxrBaHue U peMOHT. O61iue TpeOOBaHMS», YTBEP>KEHHBIN
pacriopsbkeHreM OAO «PXK/I» ot 29 nekabpst 2007 r. Ne 2496p c roc/ieyOmyuMy H3MeHeHUsIMU B
penakiuu pacropsbkenuit OAO «PXK/I» ot 16 anpenst 2008 r. Ne 806p, ot 31 mekabpst 2009 r. Ne
2763p u o1 29 gekabpst 2010 . Ne 2761p;

- TexHOMOTMYeCKWe KapThl Ha pabOTHI MO CO/IEPXKAHUIO ¥ PEMOHTY YCTPONCTB KOHTAKTHOM CeTH
31eKTpUMHUIMPOBAHHBIX Keyie3HbIX gopor. Kuura II. TexHuueckoe oOCTy)KMBaHWE W TEKYII[UH
PEMOHT, yTBep>KJeHHbIe [lerapTaMeHTOM 3/1eKTPU(UKALUM U 371eKTPOCHaOkeHUst oT 14 mekabpst
2009 r. Ne [13-868-115/1-2;

- WHCcTpykims mo 6e30macHOCTH [l 371eKTPOMOHTEPOB KOHTAKTHOW CeTH, YTBep)K/eHHas
pacriopsbkeHreM OAO «PXKI» ot 16 gekabpst 2010 r. Ne 104;

- [IpaBusia 6e30MacHOCTY TIPU 3KCIUTyaTaliud KOHTAKTHOW CETU M YCTPONCTB /1eKTPOCHAOKeHust
aBTOO/I0KMPOBKH sKene3HbIx Aopor OAO «PXK/», yrBepxkaeHHble pacriopsbkeHrneM OAO «PXKI»
ot 16 nekabpst 2010 r. Ne 103;



- TexXHWYeCKHWe  XapaKTepPUCTUKK  HCTIbITaTeNbHbIX W W3MepUTeNbHbIX  MPUOOPOB,
nipucrocobeHni U UHCTPYMEHTa;

- (hOTOXpOHOMETpPa)KHbIe HAO/IOEeHUS.

Hopmbl BpeMeHM OTpa)kalOoT 3aTpaThbl TpPyJa Ha W3MepuTelb pabOTbl BCeX HCIOTHUTENeH.
KonmuecTBeHHBIM COCTaB MUCHOMHUTENEN MNPUHAT B COOTBETCTBUM C JeWcTBywOmMMU B OAO
«PXX» mpaBuiaMu ¥ MHCTPYKLUSIMHM, B 3aBUCUMOCTH OT CJOXKHOCTU U 0OBeMa BBITIOHSIEMbIX
pabot. Vi3MeHeHHe UKCI€HHOCTH HWCIIOJTHUATE/Ie He MOKeT CJTy>KUTb OCHOBaHHWEM /ISl N3MeHeHUsI
HOPM BpeMeHH.

HaumeHoBaHust mipodeccrii pabourx W [JO/DKHOCTeH MPHUHSTHI coriacHo OOIepoccuiickomy
K1accrudukaropy rpodeccuii pabounx, AO/DKHOCTEN ciayKalux U TapudHbix paspszgoB (OK 016-
94, Mocksa, 2005 r.). Pa3psiabl kBamudukauy pabounx NMpUHSATHI coriacHo EnuHomy TapudHo-
KBamM@ukaloHHomy crpaBouHUKy (ETKC Beimyck 56, 1984 r.) u cOOpHUKY TapuQHO-
KBanMM(UKAIIMOHHBIX XapaKTePUCTUK PabourX, 3aHATBIX Ha >KeIe3HOJOPOKHOM TPAHCIIOPTe
(Mockga, [1BII MIIC, 1999 r.).

KBamupukalioHHasi xapakTepuCTHKa 3/eKTPOMexXaHHKa TMpUHATa COIJVIACHO PacCIOpsDKeHUR0
OAO «PX[O» ot 18 wurona 2006 r. Ne 1505p «OO6 yTBepxJeHUM KBaTU(PUKAIIMOHHBIX
XapaKTepUCTUK W pa3psfoB OIUIaThl TpyJa MAO/DKHOCTEM PpyKOBOAUTesel, CIeljaaucToB |
CJTy’KallliX OTKPBITOTO aKIMOHepHOro o61ecTBa «Poccuiickue yKeyie3Hble JOpPOTk».

Hopmamu BpeMeHM UM HOpPMaTHMBaMHM UMC/IE€HHOCTU YUTeHbl CjeJyloljude KaTeropud 3aTpaT
pabouero BpeMeHU: omepaTuBHOe BpeMsi (Tom), moAroToBUTe/IbHO-3aK/It0UnTeIbHOEe BpeMsi (T3),
BpeMst Ha oOcykuBaHue pabouero mecta (To6), Bpemst Ha OTABIX U MUHbIe HaglobHoCTH (ToT).

K onepatvBHOMY BpeMeHH ToIl OTHOCHTCS BpeMs Ha:

- HETIOCpPe/ICTBEHHOEe BBITIOJHEHHe paboT M0 TeXHUYeCKOMY OOCTY)KMBaHMIO W TeKYIIeMy
PEMOHTY YCTPOMCTB KOHTAKTHOM CeTH;

- YCTaHOBKY 3allMTHBIX U MOHT&KHBIX MPUCIIOCOOIeHN;

- TOJbeM Ha W30/MPYIOLIYI0 CheMHYIO BBIIIKY, BBIIIKY aBTOMOTPUCHI (Ape3WHbl), OIMOpY,
JIECTHULIY U CITyCK C HUX;

- TilepeMellleHue BhIIIKU B TIpoLiecce paboThi;

- cOOpKY U pa300pPKY UCTIBITATeTbHBIX CXEM;

Paszpgen 7: Texuuueckoe 00C/Ty)KMBaHHe KOHTAKTHOM CeTH
Tema 7.2. TexHnueckoe 00C/1y)KMBaHHe YCTPOMCTB KOHTAKTHOM CeTH
ITIpakTHUyeckoe 3aHsATHE

Ienb 3aHATHA: U3YUUTh COZlepyKaHUe PaboT 10 TIPOBepPKe COCTOSIHUS, PEry/TUPOBKe U PEMOHTY
CEeKI[MOHHBIX U30/IITOPOB CO CTEKJ/IOTIACTUKOBLIMU UK (PapdOpOBLIMU BCTaBKaMHU.

OGopypoBaHue: CEKIMOHHBIN U30/ISTOP WA MaKeT CEKLIMOHHOTO U30JIATOPA.

IIpucnoco6ienns: miHelKa, epeBsSHHBIA OPYCOK, HaXK/IaUHOe TT0JIOTHO.

KpaTKI/le TeopeTHYeCKHEe CBe/ieHus .

CeKIIMOHHBIE U30JIITOPBI I0JDKHBI 00eCrieunBaTh HaJIeXKHYH0 U30JISLIMI0 U TJIaBHBIN ITepexo/] 1o
HHM T1071030B TOKOTIPHEMHHKA C YCTaHOB/IEHHOW CKOPOCTBIO Ha JJaHHOM yuacTke. VIX TIPUMEHSIIOT B
OCHOBHOM Ha CTaHLUU [i7Isl IONIePeYHOro CeKLIMOHUPOBaHUSI KOHTAKTHOW CeTH.

TuM CeKIMOHHOTO U30/ITOPA BLIOMPAETCS B 3aBUCUMOCTH OT HOMHUHA/TBHOTO HATIPSKEeHUST
KOHTaKTHOU CeTH, KOJIMUeCTBa KOHTAaKTHBIX MIPOBO/IOB, YCTaHOB/IEHHOW CKOPOCTH /IBU)KEHUS
T10e3/10B, MeCTa TIpUMeHeHHUsl U CTeTleHU 3arpsi3HeHust atMocdepbl. KOHCTPYKIMS CeKIMOHHBIX
W30/ITOPOB TIpelycMaTprBaeT 3G deKTHBHOe raiieHue 31eKTpUUecKou Jyry Ha [yroracuTeTbHbIX
yCTpPOMCTBaX.



CeKIIMOHHBIE W30/IITOPhl MOHTHPYIOT B TIEPBOM TPETH MPOJIeTa Tak, UTOObI HYKHSIS TMJIOCKOCTh
CKOJIb)KeHUs1 Haxoaunack Ha 20-30 MM BbIllie COCeJHUX TOUEK Mo/Beca KOHTaKTHOr'O TIPOBO/A.
[Tepen MOHTa)KOM BCe ZieTa/ld CeKLIMOHHOI0 U30JIATOpaA C/Ie[yeT TLaTe/lbHO MPOBEePUTh, a
H30/ITOPBI ¥ CKOJIb3YHBI TIIATE/TbHO OUMCTUTh OT JTFOOLIX BUJIOB 3aTrpsi3HeHUs, He JOmycKasl [/ist
9TUX Liejiel IpUMeHeHre XUMHUeCKH aKTUBHBIX BEIIleCTB, CITIOCOOHBIX BbI3BAaTh MX TIOBPEXKEHHE
W/ HapyllleHue aHTUKOPPO3UMHOTO MOKPBITHS JieTaslei.

CeKIMOHHBIN U30JIITOP B TJIaHe C/IeAyeT Pacrioyiarath Tak, YToObI ero Mpo/i0/ibHast OCh COBIIaZa/a
C OCBIO 1101032 TOKOTIPUEeMHHUKa. MaKkcUMasibHOe OTK/IOHEeHUe He [JO/DKHO TipeBbiath 100 mm.

MeTaniiueckue CK0Jib3yHbl, AYTOOTBO/SIIME U AyroracuTebHbIe pora Mpy M3HOCe B MJIOCKOCTU
CKOJTBXeHus 6osiee 5 MM To/|jieXkaT 3aMeHe.

[TpoBepKy COCTOsIHUSA, Pery/IMPOBKY ¥ PEMOHT U30J/ISITOPOB MPOU3BOAAT 1 pas B rof,.

Paborta Ha CY MOyKeT OBITh BBITTOJTHEHA CO CHATHEM Hallps>KeHUsd U 3a3eMJ/IEHNeM KOHTAaKTHOM CeTH
W/ 110, HallpsSI>KEHHWEM.

PaboTa o/ Harpsi>keHHeM Ha CeKLIMOHHOM U30JIITOpe BBITIOTHSIETCS TI0 HapsiZly U MPUKa3y
sHeproaucneryepa. [Tepes BbiZjaueit prkasa Ha paboTy SHEPrOAUCIIETUED J0/DKEH BKIIOUUTH (TI0
Y, TY) ceKIIMOHHBIN pa3beUHUTEb, ITapasie/ibHbIi 3TOMY CEKLIMOHHOMY U30JIITOPY WX
BbIJIaTh MPUKA3 Ha NepeK/l0YeHre TaKOBOI0 BPYUHYIO.

o Hauama paboThI MOC/Ie TIOMyYeHHs TIPHKa3a Ha CeKLMOHHOM H30/IITOPe YCTaHAB/INBAIOT
LIYHTUPYIOLYIO [IePEMBIUKY .

HQOBEQKH COCTOAHUA U PEMOHT CEKINHOHHOI'0 U30/IATOPA:

1. [IpoBepUTh COCTOSIHME KpeIIeH!s U CTeleHb 3arpsi3HeHHOCTU U30/IITOPOB B HECYyIlleM TPocCe, a
TaK)ke COCTOSIHHE HeCyIL[er0 TPOoCa, UCI0/Ib3ysl HaBeCHYIO JIECTHULLY 3 M.

2. OCMOTpETb N OUUCTUTDB U30JIATOPBI OT 3daI'DA3HEHUA.

3. IIpoBeputhb J/IMHBI MyTH YTEUKU TOKA 0 U30JIiTOpaM, KOHPUTypaLMio yroracuTe/IbHbIX POTroOB,
COCTOsIHUE MeTa/I/TMYeCKHX CKOJIb3yHOB, BEeJIMUMHY BO3/YIIHbIX 3a30POB, Ha/lIe>)KHOCTh KpeTieHust
BCeX JleTaJleu.

4. TIpoBepUThL COCTOSIHUE 3BEHBEBBIX CTPYH, 38’)KUMOB, PaCliOpOK, KOPOMBICEN U HaTSDKHBIX My T,
Ba/IMKOB U LLUTIJTUHTOB.

5. TIpoBepuTh COCTOSTHME U TIOCA/IKY CTHIKOBBIX 32)KHMOB B MecTax coeanHeHuss CU ¢ pabounm
KOHTaKTHBIM ITIPOBOZIOM.

6. [IpoBepuTh MPaBUIBHOCTD MOJIOKEHUS U perynupoBky CH (poBepsitoT nosioxkenue CU no
BBICOTe, TI0J10KeHre Npo/obHoM ocu CU, nosioxkeHre CH o OTHOLIEHHUIO K PaCIIo/I0KeHHOMY
Ha/l HUM BPe3HOMY U30J/IATOPY Ha HecCyllieM Tpoce).

7. TIpoBepuTh paBU/IBHOCTD peryupoBku CH (Tiepemelriast BZo/b Hero 6pyCoK, KOTOPBIH J0/KeH
TIJIaBHO TePeX0JUTh C OJHOTO CKOJIb3yHa Ha Apyroi 6e3 NCKPUB/IEHUS U OTPhIBA).

ITopsiAoK BHINO/IHEHHUs PadOThI:
1. Onucatb Ha3HaueHUs ¥ TpeOOBaHUS, TIPebsIB/IsieMble K CEKLIMOHHOMY H30JISITODY .

2. HapucoBaTb 3CKU3 CEKLIMOHHOTO U30/TOPa, yKa3aB Ha PUCYHKe BCe pa3Mephbl, Ha3BaHHbIE B
ITYT3KC.

3. Onpezie/IUTh KaTeropuro paboT M0 MpaBU/iaM TeEXHUKH 0e30T1aCHOCTH, TIEPEUUC/TUTh
OpraHu3al[MOHHbIE ¥ TEXHUUECKHE MepOTIPUSTHS, KBaTU(HUKAI[MOHHBIE TPYIIThI PYKOBOJUTEIS
paboT, useHOB OpUTa/IbI.



4. BbINO/IHUTE PeBU3UI0 CEKI[MOHHOTO U30JIATOPA, COTJIACHO BBIIIEN3/I0KEeHHbIM YKa3aHUsIM
(ITpoBepka cocTostHust 1 peMoHT CU) 1 pykKoBoACTBYsICh [IpaBraMu yCTPOMCTBA U TEXHUUECKOU
9KCIUTyaTallu¥ KOHTaKTHOU ceTu (JI5).

5. Cpenats BBIBOJ, O COCTOSIHUU U30JIATOPA.

6. Ocdopmutb 0TuéT. Crles1aTh BEIBO/BI IO BBITIOJTHEHHOMY 3aHSITHIO.
KoHTpo/1bHBIE BONIPOCHI:

1. [lns1 yero npejHa3sHayeHbl CEKLIMOHHbIE U30/IATOPBI?

2. B KaKux MecCTax yCTaHaB/IUBalOT CeKLIMOHHbIe U30JIATOPbI?

3. Kakue yCcTpoiicTBa B KOHCTPYKLIMM CEKLIMOHHBIX U30/IITOPOB MpeiHa3HAUeHbI Ji/1sl ralleHus
OyTU?

4. Kakuie 0CHOBHbIe MepbI 6€30MacHOCTH He0OXO0MMO BBITIOMHSTD TIPY TIPOU3BO/ICTBe pPaboT Ha
CEeKLMOHHOM M30J1ITOope?

5. TToueMy He0OXOMMO TIPOBEPSITH TIPABUIBHOCTD TI0JIOXKEHUS U PETYIUPOBKU
CeKI[MOHHOT'0 U30JI5ITOpa?

6. [Touemy BO BpeMs IpOX0/a TOKOIIPUEMHHUKA T10 CEKLMOHHOMY H30/IITOPY MOXKeT BO3HUKATh
371IeKTpUueckas ayra?

Pa3pen 7: TexHnueckoe 00C/Ty)KMBaHHEe KOHTAKTHOH CeTH
Tema 7.2. TexHuueckoe 00C/Ty)KMBaHHE YCTPOMCTB KOHTAKTHOM CEeTH
IIpakTHUecKoe 3aHATHE

Ienb 3aHATHA: U3YUUTH CO/lepyKaHe PaboT 10 MPOBepKe COCTOSIHUSI U PeryTMpOBKe
V30JIMPYIOLLEr0 COTIPSKEHUS.

OGopyoBaHHe: MaKeT W30JIUPYIOIIEro COTPsKeHUs] aHKePHBIX YUaCTKOB WM Ha3BaHHBIM y3es Ha
TOJIMTOHE KOHTAaKTHOM CEeTH.

ITpucnoco6/ieHus: MHeKa, HaKAagHOe TIOJIOTHO, AePeBsSHHbIN OpyCOK, HabOp raeyHbIX K/IOUew.
KpaTkue TeopeTHueckue CBe/leHUA

V3onvpytoliiee conpsbkeHWe aHKepPHBIX YYaCTKOB CJTY>KUT /1J1s1 pa3/ie/ieHus MUTaHUs Ha OT/e/IbHbIe
CeKIMM yuaCTKOB KOHTAaKTHOM ceTH. M30/mupyroliiee conpspkeHye T0/DKHO 00ecrieunBaTh
MPOJ0JIbHOE B3aMMHOeE TlepeMelljeHHe [TPOBO/O0B IPU TeMITepaTyPHbIX U3MEHEHUSIX, a TakKe
T7IaBHBIN TIepexo/] 10J103a TOKOMPHUEeMHKKA C KOHTAaKTHOT'O TIPOBOZA OAHOTO aHKePHOT'0 yuacTKa Ha
KOHTAKTHBIN MTPOBO/] IPYTOr'0 10 YCIOBUSIM KOHTAaKTHOTO Ha)kaTusl 6e3 yXy/illeHns TOKOCheMa U
CHIKEHUsI yCTaHOBJIEHHOM CKOPOCTH.

Ha nieperoHax u riyxux MyTsX >Kee3HOAOPOXKHBIX CTaHI[UM He00X0AUMO TTPUMEHSITh:

V3onvpytomye conpsbkeHUs (BO3AYILIHbIE TPOMEXXYTKH) Ha MPSIMbIX M KPUBBIX yUacTKax MyTH
paguycom 6osee 2000M — TpeXIIPOIETHBIE WJTH UeThIPEXTIPOJIETHhIE, HAa KPUBBIX YUYaCTKax MyTH
paguycoMm 2000mM ¥ MeHee U B CTECHEHHBIX MeCTax 10 UX PaclopsiKeHUI0 — TPeXIIpOJIeTHhIe.

He AOITYyCKAeTCA COBMEILATh Ha U30/IMPYIOLUX COIMPSKEHUAX KOMII€EHCUPDOBAHHBIE U
IMMOJTIYKOMIT€EHCHPOBaHHbIE [MOJBECKH.

Ha v3osupyrolitiem corpsikeHuy TOpU30HTalbHOe paCCTOsIHYEe MeXKy BHYTPEHHUMU
PaCCTOSIHUSIMHU PAab0OUYMX KOHTAKTHBIX TIPOBO/IOB IO/DKHO ObITE 550MM. Ecstu 110 BeTpOBBIM
OTKJIOHEHUSIM TIPOBO/IOB Ha /IeWCTBYIOILIUX YUaCTKax TaKoe pacCTOsIHAEe He MOKeT ObITh
JIOMyILLeHO, OHO MOKeT COCTaB/sATh 400MM Ha KOHTaKTHOW CeTH MOCTOSHHOr0 ToKa U 500MM —
NepeMeHHOr0 TOKa. JlonyCcThMble OTK/IOHEeHHS OT yKa3aHHbIX 3HaueHU +50MM MpU CKOPOCTHOM



JBwkeHuu 0 160 km/4y 1 £40MM 1py CKOPOCTHOM JBMKeHu! oT 161 — 200km/u. PaccTosiHue ot
pabouero KOHTaKTHOTO MPOBO/Ia /10 HIKHE TTOBepXHOCTH Bpe3Horo (haphopoBoro u3osiTopa
TIpY JBYX KOHTAKTHBIX MIPOBO/AX JO/DKHO COCTaB/IATh 250+ 20MM Ipy OZJHOM KOHTaKTHOM
riposoze 300+20mm.

BepTukanpHOe paccTosiHMe OT pabouero KOHTAaKTHOTO MPOBO/IA 10 HYKHEH TTOBEPXHOCTH
I71a/IKOCTEP>KHEBOTO TIOJIMMEPHOT'0 U30/I5ITOpa J0/DKHO cocTaB/iATh 300+20MM, a 10 HUKHeH
NOBEPXHOCTH IJIaZIKOCTEP)KHEBOT'0 U30/IMPYIOLLIEr0 3/IeMeHTa, Oy CKAarolllero B3auMo/encTeue
¢ ToKorpreMHUKOM — 200+20mm.

[Tepexo/s TOKONIPHUEMHMKA C KOHTAaKTHOT'O MPOBO/Ia OJJHOTO aHKEPHOT'0 Y4YacTKa Ha KOHTaKTHBIN
MIPOBO/], IPYIOro aHKepHOI'0 yuacTKa JJ0/DKeH pacriosiaraTthCsl B cepe/iviHe IepexojHoro nposiéTa
y TPEeXIIPOJIETHBIX COMPSPKeHUH Ha Ji/IMHe 8 — 12M U y 4eThIpexXnpoJIeTHBIX COMPSDKeHUH Ha
pymHe 10 — 15M o obe CTOpPOHBI OT CpeJjHel MepexoAHON OTIOpHI.

duKCcaTophbl, CTPYHBI U 3/IeKTPUUeCKHUe COeMHUTE/H CJle/lyeT pa3MelaTh Tak, UTOObI
obecrieuriBasiaCh U30/IS1IMSI aHKEPHBIX YYaCTKOB IPU BO3MO>KHBIX TeMIIEPaTYPHBIX U3MEHEHUSIX.

HopMmasibHO pa30MKHYThIe H30MPYIOILMe COTIPSKeHHs 10/DKHBI ObITE 000pY/[0BaHbI
3alUTHBIMH YCTPOWCTBaMH OT N€PE’KOTr0B MIPOBO/IOB 3JIeKTpUUecKor Ayroi. Ha myTsix ¢
JIBYXCTOPOHHUM /IBIDKEHHMEM 3all[UTHbIe YCTPOWCTBA OT IEePEXKOT0B JI0/DKHBI OBITh B 0001X
HarpaB/IeHUsIX.

[Tepexo/iHbIe OMOPBLI KOHTAKTHOM CETH, OrpaHUUYMBAIOIIUe W30/IUPYIOIliee COTPsyKeHUe, O/KHbI
HMMeTb OTJIMUNTe/TbHBIN 3HaK — UepeyIoL1ecs] YeTbIpe UepHble U TP OeJible TOPU30HTa/IbHbIe
niosiockl. IlepBasi oropa 1o HarpaB/IeHUIO [JB)KEeHUS TI0€3/10B, KpOMe TOT0, J0TIOJTHUTETbHO
0003HavaeTCst BePTUKaIbHON UepHOM T10/I0COH. 3HAKU HAaHOCSATCS HETTOCPeICTBEHHO Ha OTOPBI
W/ 3aKperyieHHbIe Ha HUX IIUTHI.

[Tpu 1OCTOSIHHOM TOKe, KpOMe TOT0, TIPUMEHSIFOTCSI CUTHa/IbHbIe CBETOBbIE yKa3aTeu
«OnyCcTUTb TOKOTIPUEMHUK», UMelolle CUTHa/lbHOe 3HaueHUe MpH TOsIBJIeHUH Ha HUX
MUTaroLer CBeTSILeNCs MOI0CHI.

[Tepen HelTpanbHBIMK BCTaBKAMU yCTAHABIMBAIOT TIpeyTpeiuTe/IbHbIe TOCTOSIHHbIE
CUTHa/bHbIe 3HAKU «OTKTFOUUTH TOK».

I1pu BbIosiHeHHU paboThl HEOOXOAMMO OCMOTPETh U30JIMPYIOLLiee COTIPSDKeHNe, POBEPUTDH BCe
HOpMHpYeMble pa3Mepbl, IPOBEPUTH COCTOSIHUE MPOBO/IOB U 3/IEMEHTOB COTIPSDKEHMUS.

V3onmmpytoliiee comnpsbkeHNe TPOBepsIOT 1pa3 B rof, obpaiiias BHUMaHKe Ha TJIaBHOCTD
riepexo/ia TOKOTIpHeMHHKa, COOTBETCTBHE TpeOOBaHUSM TeXHOJIOTMUeCKOW KapThl, YepTeKe
MPUMeHEeHHBIX KOHCTPYKIUH.

[TpoBepKy COCTOSIHUS, PeryJTMPOBKY M PEMOHT U30/IMPYHOLLer0 CONPsDKEeHUs CreflyeT
TIPOU3BO/IUTH B C/Ie/IyIOLeM TOpsifiKe:

- MPOBEPUTH 30HY Mepexo/ia TOKOIIPUeMHUKA C OHOTO0 aHKePHOT'0 yyacTKa Ha pyrol U MecTa
T10/IXBaTa TOKOTIPHEeMHHUKAMH KOHTaKTHBIX TTPOBO/IOB, UCTIO/B3YsI JepeBsiHHbIN Opycok. [TepBbie
TIpUeMHbBIE CTPYHBI B 30He TTPOX0/Ia TI0/103a TOKOTIPUEMHHMKA JJO/DKHBI OBITh JTBOMHBIMU;

- IIPOBEPUTH PACIIO/IOKE€HKWE€ KOHTAKTHBIX ITPOBOJOB B IIJIAHE;

- TIPOBEPUTH PaCCTOSTHUE T10 BEPTUKAIN MeX/ly pabourMu v HepabourMy KOHTaKTHBIMHU
nipoBo/iamMu. [Tpyu He0OXOJUMOCTH TTPOU3BECTH PETYJTUPOBKY 110 BEPTUKAJIH C TIOMOIIBIO CTPYH,
a 1o TOPU30HTAa/IM — IyTeM U3MeHeHUsI M0/I0)KeHUs1 (uKcaTopa Ha epexoJHbIX 0Mopax;

- TIPOBEPUTH PaCIio/ioXKeHre HeCyII[uX TPOCOB. B MecTe TiepeceueHUs BeTBeM OTXO/sIIero Ha
aHKepOBKY 1 paboyero HeCyIUx TPOCOB He IOJDKHO OBbITh KacaHWsl. 3a30p MEX/y HUMH JIO/DKEH
OBITL He MeHee 50MM;



- y6euThCs UTO TI0/I0’KeHe PUKCAaTOPOB, CTPYH U 3/IEKTPUUECKUX COeJUHUTE IeN
obecrieurBaeT U30JISILIMIO CM@XXHBIX aHKEPHBIX YYaCTKOB IPH JIFOObIX BO3MOKHBIX
TeMIlepaTypHbIX U3MEHEHUsIX;

- IPOBEPUTH BHEIIIHUM OCMOTPOM COCTOSTHME OT/IMUMTE/IbHOM OKpacKy Ha Mepexo/HbIX Oropax;

- IPOBEPUTH BHEIIHUM OCMOTPOM BUIHUMOCTb U COCTOAHHWE CUTHA/IBHBIX CBETOBBIX YKa3aT6ﬂeﬁ
«OHYCTI/ITI) TOKOITPHUEMHUK»;

- IPOBEPUTH T10JI0’KEHKE IPY30B OTHOCUTE/IBHO 3eMJIU U HEeTlO/JBM)KHOT0 6/10Ka KoMIleHcaTopa.
[TpoBeputh paboTy KOMITeHCAaTOpa, IPUIIOAHUMAS M OITyCKast TPY3bl PyKaMu;

- IPOBEPUTh COCTOSIHUE, OTPEryJIMpOBaTh U MPOWU3BECTH PEMOHT MPOBO/OB U 3/IeMEHTOB
COTIPSDKEeHMUS;

- IPOBEPUTh MPaBUWIbHOCTh YCTAaHOBKHU Ha MepexoJHbIX Ornopax (prkcaTopoB OTXOJSMIIMX Ha
aHKePOBKY BeTBell KOHTaKTHBIX MPOBO/I0B. PUKCATOPbI JO/IKHBI KPEMUTHCS Ha
HEeU30/IMPOBAHHBIX MPSIMBIX KOHCOJISIX WK (PMKCATOPHBIX KPOHILITEMHAX OMop BbIllle YPOBHS
HOMUWHATbHOM BBICOTHI KOHTAaKTHOTO TIpoBo/ja Ha 600+200MM Ha ydyacTKax MOCTOSTHHOTO TOKa U
700+200MM Ha yyacTkax IlepeMeHHOro Toka. Ha M30/11MpoBaHHbIX KOHCOJIAX yKa3aHHOe
pacCTosiHUe [0/DKHO cocTaBUTh 900 MM;

- TIPOBEPUTH COCTOSIHUE KOPOMBICE/T y aHKePHBIX OTOPH BPe3HBIX U30/ISITOPOB Y TlepeX0/iHbIX
OTIOp B BeTBSIX MMO/IBECKH, OTXO/SIIMX Ha aHKepOBKY. PaccTosiHue oT paboyeii BeTBU
KOHTaKTHOTO TTPOBO/Ia /10 HM3a KOPOMBIC/Ia 10/KHO ObITh He MeHee 300MM. PaboTa Ha Bpe3HbIX
M30JISITOpaX MPOX3BOIUTCS TIPH 3aBellIeHHOH 110 00e CTOPOHBI U30JI9TOPA TIepeHOCHOM
LIIYHTUPYIOLLEH LLITaHTe, @ Ha HeCylljeM TpPoce C UCI0/Ib30BaHHeM HaBeCHOMW JIeCTHHLIbI;

- IPOBEPUTH COCTOAHHUE MHEﬁd)OB CEeKLJMOHHBIX paBBe,qHHHTEHEﬁ " POT'OBBIX PAa3pAJHUKOB B
MeCTaX IIOJK/IIF0UeHHA X K KOHTAKTHOM IrnoJiBecke.

ITopsa/i0K BHINO/THEHHSA
1. OnmcaTh Ha3HaueHUe 1 TpeOOBaHUS, TIPeIbSIB/IsieMble K N30/ IMPYIOIIUM COTIPSKEHUSIM.
2. HauepTuTh CXeMy M30/IMPYIOILIETO COMPSyKeHHUsI C yKa3aHHeM BCeX pa3MepoB U rabapuToB.

3. OcCyl1[eCTBUTh POBEPKY TEXHUUECKOTO COCTOSIHUS U PEryJIMPOBKY M30/TMPYIOIIIEro
COTIPSKEeHUSI TI0 BBIIIIEN3/I0)KeHHOW MeTOo/[UKe U PYKOBO/CTBYSICh [IpaBuiaMu yCTpOHCTBa U
TeXHUYeCKOM 3KCIITyaTalliui KOHTAaKTHOM CeTH.

4. Onucatb MOPSI0K BBITIOJTHEeHHsT paboT 10 MPoBepKe U PeryTupoBKe U30UPYIOLero
COTIPSKEHMUS.

CopepxaHue oTueTa
1. Ommcanve Ha3HaUeHUs U TpeOOBaHUM, TTPeIBSAB/ISEMBIX K M30/IMPYIOIIAM COTIPSHKEHUSIM.
2. Cxema M30/MPYIOLIero COMpPsKeHUs C yKa3aHHeM BCeX pa3MepoB U rabapuToB.

3. OnrcaHue NopsifiKa MPOBePKY TeEXHUUECKOT0 COCTOSIHUSA U PETryJIMPOBKY U30/IMPYIOLLIEro
COMPSKEeHUS 110 BbIIIIEN3/I0’)KEHHOW MeTO/IUKe 1 PYKOBO/ICTBYsICh [IpaBU/iaMy yCTPOMCTBA U
TeXHUYEeCKOM SKCITyaTallii KOHTAKTHOU CeTH.

4. OnucaHue Mopsi/iKa BbITIOTHEeHHsI paboT 10 MPOBepKe U PeryJTUpOBKe U30IUPYIOLIETo
COMPSKEHUS.

5. BriBogpbl.
KoHTpo/ibHBIE BONPOCHI

1. Inist yero mpeiHa3HAUEHBI U T/ie Pa3MeIai0TCsl M30TMPYIOIHe COTIPSDKEHHS?



2. ITouemy B cepeJjiHe Nepex0HOr0 MPOJéTa MPOBO/A COMpPsSIraeMbIX KOHTAKTHBIX TOJBECOK
JIOJDKHBI HAXOZUTHCS B OJHOM TOPU30HTAaIbHOM MJI0CKOCTU?

3. Uro obecrieurBaeT U30JISILMIO CEKLIMI KOHTAaKTHOM CEeTH APYT OT AAPyTa B U30/MPYIOILEM
COMPSKEHUU?

4. [ToueMy U30/IMPYIOLLME COTIPSDKEHHSI He UCTIOb3YIOT JI/1s1 U30JISILMY NIPOJOIbHBIX CeKLIMA?

5. KakuMm [J0/DKHO OBITH TOPU30HTAIbHOE PACCTOSIHHAE MEXKy BHYTPEHHUMU PACCTOSTHUSIMHU
pabourxX KOHTAKTHBIX IMPOBO/IOB Ha W30/IUPYIOIIEM COTIPSHKEHUN?

6. Kakve curHanbHble OrpakeHusl yCTaHaB/IUBAIOT Iepes U30/IMPYIOLLMM COIPsDKeHUeM Py
pas/MyHbIX Pojax TOKa?

Pazpgen 7: TexHuueckoe 00C/Ty)KMBaHHEe KOHTAKTHOM CeTH
Tema 7.2. TexHuueckoe 00C/Ty)KUBaHHe YCTPOMCTB KOHTAaKTHOM CeTH
IIpakTHUecKoe 3aHATHE

Ienb 3aHATHA: U3YUUTH COZlep)KaHKe PabOTHI 1O TTPOBEPKe COCTOSIHUS U PETY/IMPOBKE
BO3/1yLIIHOU CTpesKHU.

O0OopyaoBaHMe: MaKeT BO3/YIITHON CTPEJIKH.
IIpucnoco6/ienus: mHelKa, OTBEC, ePeBIHHbIN OPYCOK, HAXKZauHOe TMTOI0THO.
KpaTKue TeopeTHueckue CBefeHUs

BosayiiHble cTpenku Jo/DKHBI 06ecrieurBaTh M/1aBHbIH, 63 yZapoB U UCKPeHUH, Tiepexos
1101032 TOKOTIPUEMHUKA C KOHTAaKTHBIX TIPOBO/IOB O/IHOTO MyTH (Che3/ja) Ha KOHTaKTHbIe
TIPOBO/Ia IPyTroro, cBo60/iHOe B3aMHOe TiepeMelljeHHe TT0/[BeCOK, 00pa3yIoIUX BO3YLIHYIO
CTpesKy, U MUHUMaJ/IbHOe B3aMHOe BepTHKabHOe TiepeMellieHre KOHTaKTHBIX TTPOBO/IOB B 30He
To/IXBaTa MoJ030M TOKOTIPUeMHHUKa MPOBO/A NTPUMBIKAOILET0 My TH.

BosayiiHble cTpesKku Hajl 0ObIKHOBEHHBIMH M MT€PEKPECTHLIMU CTPEIOUYHBIMU TIEPEBOIaMH U
Ha/l TJIyXUMHU TlepecevyeHusIMU My Tel 10/DKHbI ObITh (PMKCUPOBAaHHLIMU C 00ecrieyeHremM
BO3MOJKHOCTH B3aUMHbIX TTPO/I0JIbHBIX MepeMellleHnii KOHTAaKTHBIX TTPoBOI0B. Ha
BTOPOCTENEHHBIX MyTIX J0MyCKaeTCsi MPUMEHSITh He(PUKCUPOBaHHbIE BO3/yILIHbIE CTPEJIKHU.

TeKy1yi peMOHT BO3/IYIIIHOM CTPe/KH BBIMOJIHSETCSI COTIaCHO TeXHO/ornyeckum Kaptam[10] u
npeJlyCMaTpUBaeT: NIPOBEPKY PacIo/ioXKeHHsl TOUKH [1epeceyeHrsl KOHTaKTHBIX ITPOBO/IOB
OTHOCHUTEJILHO CTPEJIOUHOTO0 MepeBo/ia, MPOBEPKY OrpaHUUUTeIbHOM HaK/a/IKU, TPOBEPKY
COCTOSIHUS HECYIL[UX TPOCOB, KOHTaKTHBIX NTPOBO/IOB U (PMKCAL|UM CTPesKH, IPOBEPKY CTPYH,
3/IeKTPUYECKUX COeJUHUTEIeN.

[TpoBepka cOCTOSIHUS U peryJ/IMpOBKa BO3AYIIHBIX CTPEJIOK Ha IJIaBHBIX MyTSIX CTAHLIUU
MPOM3BOJUTCS 2 pasa B rofl, Ha OCTa/IbHBIX MYTAX — 1 pa3 B roj, B HWKeNepeurucJieHHOM
TopsiJiKe.

ITpoBepka NpaBUILHOCTH PACIIO/IOKEeHHUs TOUKH [TepecevyeHs] KOHTaKTHbBIX [IPOBO/OB,
00pasyIolMx BO3AYILIHYIO CTPe/KY, OTHOCUTE/ILHO CTPE/IOYHOr0 lepeBo/ia MPOU3BOJUTCS
OTBeCOM, KOTOPBIM 3aKperuisieTCsl B TOUKe NepeceyeHust HeCyIMX TPOCOB U OIyCKaeTCsl
BepTUKabHO. [TepeceyeHrie KOHTAKTHBIX ITPOBO/IOB, 00pa3yIOIIMX BO3AYILHYIO CTPe/KY Ha
OOBIKHOBEHHOM CTPEJIOUHOM T1epeBo/ie, AOJDKHO OTCTOSITh OT OCH IPSIMOTO ¥ OTKJIOHEHHOTO
nyty Ha 360-400 MM 1 HaXOAUTLCS B TOM MeCTe, I'/le paCCTOsIHUe MeXX/ly BHYTPeHHUMU
I'PaHAMU I'OJIOBOK COeJMHUTE/IbHBIX pesibCOB KpeCcTOBUHBI cocTas/seT 730-800 Mm.

I/I3Mep6HI/Ie IMOJIOKeHHs 30HEBI IT0AXBdTda I10/I030M TOKOIIpPMEMHHKA KOHTAKTHBIX ITPOBOJOB
IMPUMBIKAIOIETO UK IepeceKaeMoro 1myTy U 1oJ10KeHUd KOHTAKTHBIX TTPOBOJOB BETBei
B03,ZLYLHHOI‘/JI CTPeJIKH B 30HE IMOAXBdTd UX TOKOIMPHEMHHUKOM I10 BBICOTE OCYILECTB/IAETCA



yCTPOUCTBOM, UMUTHPYIOLIMM TOKOIIPHEMHHUK. 30Ha ITO/iXBaTa 10/1030M TOKOIIPpHEMHHKA
KOHTaKTHBIX TIPOBOZIOB NIPUMBIKAeMOT0 WJ/TU TlepeceKaeMoro MyTH JJo/DKHA ObITb pacriosioykeHa
Ha pacctogauu 630-1100 MM OT ocu AA@HHOTO MYTH.

B 30He no/ixBaTa BeTBel He [JOMyCKaeTCst Ha/lnure KaKux-110b0 3a)KUMOB 3a UCK/TFOUeHUeM
3a)KMMOB KpeIlJIeHHsI OTPaHUUMTe/IbHON HaK/MaZKu. [Ipy HeoOX0MMOCTH BBITIOTHSIETCS
peryJ/iMpoBKa MPOBO/IOB M0 BbICOTE C MOMOLLbI0 BePTUKaIbHBIX CTPYH.

5151 obecrieueHrst 0[HOBPEMEHHOTO T0//beMa KOHTaKTHBIX MPOBOZIOB 000X MyTel (Che3za) B
MeCTe MX MepeceueHHrst yCTaHaB/IMBAOTCSl OTPaHUUYMUTE/IbHbIE HAK/IaJKU Ha KaXK/IbI KOHTaKTHbBIN
MPOBO/ T/1IaBHOTO MyTH AnuHoW 1500 mm asist ctpesiok 1/6 u 1/9, 1700 mm — asisa 1/11 u 2000 mm
— ans 1/8 u 1/22 (anvHa orpaHUYUTeTbHON HaK/Ia[KU yKa3aHa MeXXAy BaMKaMu (PUKCUPYIOLUX
3aKUMOB).

PaccrosiHve MeXXaly OrpaHAYMTeTbHOW HAK/IaIKOU U KOHTAaKTHBIM MPOBOZOM, Ha KOTOPOM OHa
yCTaHOBJ/IeHA, O/DKHO ObITh 13-15 MM.

T'onoBKY 60/ITOB (PUKCHPYIOIIUX 3a’KUMOB, KPEISIMX OrPaHUUNTE/IbHYIO0 HAaK/IaIKy, JO/DKHBI
OBbITH pa3BepHYTHI K KOHTAKTHOMY TTPOBO/Y MPUMBIKAIOLIEro myTH (Che3za).

[TpoBepsitOT COCTOSTHUE U MPABUILHOCTh PACIO/I0KeHUsI OTPAHUUNTE/IbHOM HaK/IaJKU U Y3/10B ee
KpervieHHUst K KOHTaKTHOMY TIPOBO/TY. TIPH HEOOXOMMOCTH TIPOU3BO/ISAT PETY/IUPOBKY.

I[TpoBepsitoT cocTOsiHYE paboOUMX MOBEPXHOCTeN KOHTAaKTHBIX ITPOBO/IOB B 30HE BO3ZYILIHOMN
crpesiki. ObpalljatoT BHUMaHKe Ha OTCYTCTBHe T10/J00eB TOKOTIPUEMHMKA, MeCTHBIX H3HOCOB,
Har/IbIBOB W/ 1oArapoB. [Ipy HeobxoarMoCTH M YIOT TIOBEPXHOCTH HAXKJAUuHOM OyMaroi.
OcMaTpuBaroT U 3aMeHsIIOT 3a)KUMbI, UMelol1Fe TPell{iHbl, pPAKOBUHBI U/IM KOPPO3UI0 OOJITOB.

[Tpu 0OBIKHOBEHHOM CTPE/IOUHOM TIEPEBO/IE 3/IEKTPUUECKHE COeIMHUTETH KOHTAKTHBIX
TM0/IBECOK yCTaHAB/IMBAOTCSI HA PaCCTOSIHUU 2-2,5 M OT TOUKHU NepeceueHusi KOHTAaKTHbIX
NIPOBO/ZIOB B CTOPOHY OCTPSIKA CTPE/IOYHOrO MepeBo/ia. [Jono/HUTe/IbHbIe S7eKTpUYecKre
COeJUHUTE/Y YCTaHaBIUBAOTCSl B CTOPOHY KPeCTOBMHBI HA PACCTOSIHUU 2-2,5 M OT 30HBI
ro/xBara.

[Tpy nepeKpecTHBIX MepeBo/iax U IIyXUX IepeceueHUsX MyTel 3/1eKTpUYecKre CoeJUHUTeNN
KOHTAKTHBIX TOZIBECOK Pa3MelIaloT ¢ 00erx CTOPOH BO3AYIIHOM CTPe/KH Ha PacCTOSTHUM 2-2,5
M OT 30HBI [10/IXBaTa B CTOPOHY KPeCTOBUHBI.

[TpoBepsitoT NPaBU/IbLHOCTb YCTAHOBKU U COCTOSIHUE 3/IEKTPUUECKUX coeguHUTeNel. [TuTaroiiye
3@KUMBI [JOJDKHBI OBITh YKOMIUIEKTOBAHbI KITUHBSIMH U HAJIEXKHO 3aKPeTIeHbl Ha KOHTAaKTHOM
MpOBOJIE.

Ha paccrosauu 800-1000 MM OT 30HBI MOXBaTa B CTOPOHY KPECTOBHHBI CTPE/IOUHOIO MepeBoja
JIOJDKHBI OBITh YCTaHOBJIEHBI JIBOMHBIE BEPTHKA/IbHbIE 3BeHbEBbIE WIH CKOJIB3SIIE CTPYHBL.

CkoJib3sillie CTPYHBI YCTaHaB/IMBAOTCS TIPY M10JIYKOMITEHCPOBAaHHOM TOZIBeCKe B
COOTBETCTBUM C TpapukoM [2].

BMecTo CKOMb3SIIMX CTPYH MOTYT IIPUMEHSIThCSl yCTPOMCTBA O/JHOBPEMEHHOT 0 Mo/IbeMa
KOHTaKTHBIX MIPOBOZIOB BO3/YIIHOM CTpenku. JlomycKaeTcsi MpUMeHeHHe MepeKpecTHbIX THOKUX
CTPYH M ’KECTKUX Pacropok.

IIpoBepsroT COCTOAHNUE 3BEHbEBBIX U/IU CKOJIb3ALUX CTPYH.
Takxxe IIpoBepsIOT:

- COCTOSIHME aHTUKOPPO3UOHHOTO MOKPBITHSI CTa/IbHBIX U3/IeUI U, TIPU He0OXOIUMOCTH,
OKpacUTh UX MaC/ISIHON KpacKow;



- COeTUHEHHE COeIMHUTE/TbHBIMU 3a’)KUMaMH MeX Ty CO00M HeCyIUxX TPOCOB
TOTyKOMITEeHCUPOBaHHBIX MO/JBECOK Ha/l TOUKOU MepeceueHus KOHTAaKTHBIX TIPOBO/IOB;

- y371b1 (PUKCALIMA KOHTAKTHOTO TPOBO/iA, HAK/IOH U TIPOZI0/IbHOE TiepeMelijeHue
JIOTIONTHUTETbHOTO CTePsKHS (hMKcaTopa B MecTe KpeIyleHUs ero K KOHTaKTHOMY TPOBOJY,
M3MEePSIOT BbICOTY C€UeHUs] KOHTaKTHBIX MPOBOZOB Ha BCEM /IJIMHEe BO3YIIHOW CTPEJIKH,
oOpaTuB BHUMaHHe Ha 30HY MO/XBaTa;

- paccTosiHHe OT paboyero KOHTaKTHOTO IIPOBO/IA 0 OCHOBHOTO CTepsKHS (prKcaTopa, OHO
JO/DKHO cocTaBasaTb 350 — 400 MM ayist mpsimbix 1 400 — 500 MM 717151 0OpaTHBIX (DUKCATOPOB U
(UKCHPYIOLIKX TPOCOB.

C momoI1bio peliKi U yPOBHS TIPOBEPSIIOT MO/I0KeH!e KOHTAKTHBIX TTPOBOZIOB B 30HE MO/XBaTa.
[TpoBepsItOT PaBUILHOCTL PEryJIMPOBKH U TUIABHOCTD TIepexo/ia T0/103a TOKOTIPHeMHUKA C
KOHTaKTHOTO MPOBO/ia OJHOTO MyTU Ha KOHTAKTHBIN TIPOBOJ, IPYTOr0 MyTU TlepeMelijeHueM
peiku (6pycka) B TOPU30HTATLHOM T10J/I0’KeHHH ¢ ycunreM He meHee 100 H (10 krc).

HOPH,Z[OK BbIIIO/THEHHU A

1. HauepTuTh cxeMy pacriosioyKeHus MPOBO/IOB Ha BO3/YIIHOW CTpesIKe C YKa3aHUeM OCHOBHBIX
peryivMpyeMbIX Pa3MepoB.

2. VI3yunTh TeXHOJIOTMUECKYIO KapTy ¥ TUTIOBYIO HOPMY BpeMeHH, MPOBEPKU COCTOSIHUS U
peryIMpOBKY BO3/yLIIHOM CTPEeJIKH.

2. [IpoBepuTh COCTOSIHKE BO3AYLIHOW CTPEJIKM Ha MakeTe, Cie/lysl peKOMeHZALUsM,
W3J/I0)KEHHBIM BBILLIE.

3. I1pu BeIMOSTHEHUM PabOTHI HA MaKeTe KOHTAKTHOM ITO/[BECKH BBISIBUTH OTK/IOHEHHUsI OT I1paBui
YCTPOMCTBA ¥ TEXHWYECKOW IKCIITyaTal[iy KOHTaKTHOM ceTh. ClienaTthb BBIBOJ, O COCTOSIHUN
BO3/yLLIHOW CTPeJIKH.

CopeprxaHue oTueTa

1. Cxema pacronoykeHus IPOBO/IOB Ha BO3/[yILLIHOU CTPeJIKe C yKa3aHHeM OCHOBHBIX
peryMpyeMbIX pasMepoB.

2. OmucaHue 10c/eI0BaTeTbHOCTH BITIOIHEHUS paboT 110 TTpOBepKe COCTOSIHUS U PeryIipOBKe
BO3/IyLIIHOU CTPeIKH.

3. OnuMcaHue NMpoOBepKHU COCTOSIHUS BO3ZYIIHOM CTPe/KM Ha MakKeTe U eé reoMeTpUUeCcKuX
rapaMeTpoB.

4. BeIBOZl O COCTOSIHUY BO3/YIIHOUW CTPE/IKH.

5. BriBozpbl.

KoHTpo/1bHBIE BOIIPOCHI

1. ChopmynupyiiTe Ha3HaUeHUe BO3YIIIHOW CTPEJIKU.

2. [11s1 uero He0OXOJMIMO KOHTPOIMPOBATh TI0JI0’KeHKe TIPOBO/IOB Ha BO3/YILIHOM CTpenKe?
3. K ueMy Mo>keT NpUBeCTH pa3pery/MpoBKa BO3/yLIHOW CTPeIKU?

4. C Kakoi MepruoAMUHOCTBIO MPOU3BO/ISAT PEBU3UIO BO3YIIIHOM CTPEJIKH L[eITHOW KOHTaKTHOM
TIO/IBECKU [I/Isl TJIaBHBIX IMyTel CTaHLWH, [ji1 OOKOBBIX MyTel CTaHI[UH?

5. Kak onpefieniTh 30Hy OJHOBPEMEHHOTI'0 TI0/IXBaTa IMPOBO/JOB Ha BO3/yILLIHOU CTpeJiKe?



Pa3fien 8. JekTprueckue cxeMbl 3/IeKTPUUECKHX ceTell
Tema 8.1.
Y cTpoiicTBO U KOHCTPYKTHBHOE HCIIO/THEHHe 3/IEKTPUUeCKHX ceTel

ITIpakTHUyeckoe 3aHsATHE
Tema: «[IpoBepka TeEXHUUYECKOTO COCTOSIHUSL Y PeryJIMPOBKAa KOMITEHCHPYIOLLETO YCTPOKCTBa».

Ilenb 3aHATHA: U3YUUTh COZIep)KaHKe PaboT 10 TIPOBEPKE COCTOSIHUSL M PETYJTUPOBKE
W30/TUPYIOILEro CONpsDKeHUSI.

O0OopyfoBaHMe: MaKeT W30/IMPYIOLIEro COTpPsKeHUs] aHKepPHbIX yUaCTKOB WA Ha3BaHHBIN y3er
Ha IOJINTOHe KOHTaKTHOM CeTH.

IIpucnoco6/1eHusi: 1MHelKa, HaKJauHOe TI0JIOTHO, JIePeBSIHHbBINA OPYCOK, HaOOp raeyHbIX
K/IFOUei.

Kpatkue TeopeTuueckue cBe/ieHUA

N3onupytoliee conpsbkeHre aHKePHBIX YUaCTKOB CJIYXKUT JJis1 pa3Zie/ieHusl MUTaHus Ha
OT[le/IbHbIe CeKL[MM yYaCTKOB KOHTAaKTHOM ceTH. VI3onmpytolijee cCONps>KeHUe [JOKHO
obecreunBaTh TIPO/I0JILHOE B3aMMHOe TiepeMelljeHHe TIPOBO/IOB MTPU TeMITepaTypPHBIX
M3MEeHEeHUSIX, a TAKXKe MJIaBHbIM Mepexo/ 10/i03a TOKOMPUEMHHKA C KOHTAaKTHOTO MPOBO/A
O/ITHOTO aHKEPHOT'0 y4YacTKa Ha KOHTaKTHBIM MPOBOJ, [PYrOro M0 YCI0BUSM KOHTaKTHOTO
Ha)KaTus 0e3 yXy/IIeH!us: TOKOCheMa U CHWKEeHUsI yCTaHOBJIEHHOM CKOPOCTH.

Ha neperoHax ¥ I/iyXux IyTsIX )KeJie3HO/IOPOKHBIX CTAaHLIMH He0OXOJ1MO ITPUMEHSITh:

V3onupytoiiye conpsikeHUs (BO3/AYyILIHbIe IPOMeKYTKH) Ha NIPSMBIX U KPUBBIX y4acTKax MyTH
pagurycom 6omee 2000M — TpeXTposIeTHBIE WIH YeThIPeXIIPOJIeTHbIE, Ha KPUBBIX yUacTKax MyTH
paguycom 2000M ¥ MeHee ¥ B CTECHEHHBIX MeCTax I0 UX PaCHOPSKEHUI0 — TPeXTIPOJIeTHbIE.

He AOITyCKaeTCA COBMELIATh Ha U30/IMPYIOINUX COIMNPSKEHUAX KOMIIEHCHUPDOBAHHBIE U
MOJIYKOMITIEHCHPOBAHHbBIE TTOABECKH.

Ha v3osnupytoitiem cornpsbkeHUy TOPpU30HTalbHOE paCCTOsTHYE MeXXy BHYTPEHHUMUA
PaCCTOSIHUSIMHU pabourX KOHTAKTHBIX TIPOBO/IOB ZIO/DKHO ObITh 550MM. Ec/i 1o BeTpoBbIM
OTKJIOHEHUSIM TIPOBO/IOB Ha /IEWCTBYIOIIMX YUacTKax TaKoe PacCTOsTHE He MOKET ObITh
JIOMYILIeHO, OHO MO>KeT COCTaB/siTb 400MM Ha KOHTAaKTHOW CeTH MOCTOSHHOTO ToKa U 500MM —
repeMeHHOr0 TOKa. JlonyCcThMble OTK/IOHEeHHSI OT yKa3aHHbIX 3HaueHui +50MM Mpu CKOPOCTHOM
aBwkeHuu 0 160 km/4u 1 £40MM 1py CKOPOCTHOM JBMKeHuH oT 161 — 200km/u. PaccrosiHue ot
pabouero KOHTaKTHOT'O MPOBO/IA /10 HIKHE! TTOBepXHOCTH Bpe3Horo (haphopoBoro u3oasTopa
TMpHY JBYX KOHTAKTHBIX MTPOBOJAX JO/DKHO COCTAB/ATh 250+ 20MM Ipy OZJHOM KOHTaKTHOM
npoBoge 300+20mm.

BepTtukanbHOe paccTosiHMe OT pabouyero KOHTAaKTHOTO MPOBO/IA 10 HKHe TTOBepXHOCTH
IJ1a/IKOCTEP>KHEBOT'O TTOJIMMEPHOT'0 U30/IITOpa J0/DKHO cocTaBiATh 300+20MM, a 10 HYDKHEN
TIOBEPXHOCTH I/1a/JKOCTEP)KHEBOI'0 U30J/IMPYIOLLIero 3/1eMeHTa, [JOMyCKaroIllero B3auMo/elicTere
C TOKOMprueMHUKOM — 200+20mm.

[Tepexoz TOKONIPUEMHHMKA C KOHTAKTHOI'O [POBO/Ia OJHOI0 @aHKePHOI'0 yyacTKa Ha KOHTaKTHBIN
NIPOBO/, IPYTOr0 aHKepHOro yuacTKa [O/DKeH pacriosiararbCsl B cepe/ivHe IepexoHOro MpoJiéTa
y TPeXIMpOJIeTHBIX CONPsUKEeHUN Ha JyIiHe 8 — 12M U y ueTbIpexIIpo/IeTHbIX CONpsDKeHNH Ha
nyimHe 10 — 15M o obe CTOpPOHBI OT CpeJjHel MepexX0AHOU OTIOPHI.

duKcaTopbl, CTPYHBI U 3/IEKTPHUUECKHEe COeJUHUTEH CIeyeT pa3MellaTh Tak, YTOObI
obecrieurBaiach U30JIsALIMsI aHKEPHBIX YUaCTKOB IPU BO3MOKHBIX TeMIlepaTyPHbIX U3MeHeHHsIX.

HopmasbHO pa30MKHYTbIE W30/MPYIOIIAE COTIPSDKEHUS [IO/DKHBI ObITh 000PYI0BaHbI
3allUTHBIMU YCTPONCTBAMU OT TIE€PE’KOTr0B IMPOBO/IOB 3/1eKTprUuecKoi ayroi. Ha myTsix c



JBYXCTOPOHHUM /IBIDKEHHEM 3all[UTHbIe YCTPOWCTBA OT IEePEXKOT0B JIO/DKHBI OBITh B 000MX
HarpaB/IeHUSsIX.

[Tepexo/iHbIe OMOPBLI KOHTAKTHOM CETH, OrpaHUUYMBAIOIINe W30/IUPYIOIliee COTPsyKeHUe, O/HKHbI
HMMeTb OTJIMUNTe/TbHBIN 3HaK — Uepe[yIoL1ecs] YeTbIpe UepHble U TP OeJible TOPU30HTa/IbHbIe
nosiockl. IlepBasi oropa 1o HarpaB/IeHUIO [JBH)KEHUS TI0€3/10B, KpOMe TOT0, J0TIOJTHUTeTbHO
0003HavaeTCst BePTUKaIbHON UepHOM T10/I0COH. 3HaKU HaHOCSATCS HETIOCPeICTBEHHO Ha OTOPhI
W/ 3aKperyieHHbIe Ha HUX IIUTHI.

[Tpu OCTOSIHHOM TOKe, KpOMe TOr0, TIPUMEHSIFOTCSI CUTHa/IbHbIe CBETOBbIE yKa3aTeu
«OnyCcTUTb TOKOTIPUEMHUK», UMelolle CUTHa/lbHOe 3HaueHUe MpH TOsIBJIEHWH Ha HUX
MUTaroLer CBeTSILLeNCs MOI0CHI.

[Tepen HelTpanbHBIMK BCTaBKAMU yCTAHAB/IMBAIOT TIpeypeiuTe/IbHbIe TOCTOSIHHbIE
CUTHa/bHbIe 3HAKU «OTKTFOUUTH TOK».

I1pu BbIosiHeHHU paboThl HEOOXO0AYMO OCMOTPETh U30JIMPYIOLLiee COTIPSDKeHNe, TPOBEPUTDH BCe
HOpMHpYeMble pa3Mepbl, IPOBEPUTb COCTOSTHUE MPOBO/IOB U 3/IEMEHTOB COTIPSDKEHMUS.

V3onmmpytoliiee comnpsbkeHNe TIPOBePsIOT 1pa3 B rof, obpaiiiasi BHUMaHKe Ha TJIaBHOCTD
riepexoia TOKOTIpHeMHHKa, COOTBETCTBHE TpeOOBaHUSM TeXHOJIOTMUeCKOW KapThl, YepTeKe
NPUMeHEeHHBIX KOHCTPYKIUH.

[TpoBepKy COCTOsIHUS, PeryJTMPOBKY M PEMOHT U30/IMPYHOLLer0 CONPsDKeHUsI CrleflyeT
TIPOU3BO/IUTH B C/Ie/IyIOLeM TOpsifiKe:

- MPOBEPUTH 30HY Mepexo/ia TOKOIIPUeMHUKA C OHOTO0 aHKePHOT'0 yYacTKa Ha Pyrol U MecTta
T10/IXBaTa TOKOTIPHEMHHUKAMH KOHTAaKTHBIX TTPOBO/IOB, UCTIO/B3YsI JepeBsiHHbIN Opycok. [TepBbie
TIpUeMHbBIE CTPYHBI B 30He TTPOX0/Ia TI0/103a TOKOTIPUEMHHMKA JJO/DKHBI OBITh JBOMHBIMU;

- IIPOBEPUTH PACIIO/IOKEHKWE€ KOHTAKTHBIX ITPOBOJOB B IIJIAHE;

- TIPOBEPUTH PAaCCTOSTHUE T10 BEPTUKAIN MeX/y pabourMu v HepabourMy KOHTaKTHBIMHU
nipoBo/iamMH. [Tpyu He0OXOJUMOCTH TTPOU3BECTH PETYJTUPOBKY 110 BEPTUKAJIH C TIOMOIIBIO CTPYH,
a 1o TOPU30HTA/IM — MyTeM U3MeHeHUsI M0/I0)KeHUsT (uKcaTopa Ha epexoJHbIX 0Mopax;

- TIPOBEPUTH PaCIio/ioXKeHre HeCyI[uX TPOCOB. B MecTe TiepeceueHUs BeTBeM OTXO/SIero Ha
aHKepOBKY 1 paboyero HeCyIUx TPOCOB He I0JDKHO OBbITh KacaHWsl. 3a30p MEX/y HUMH JIO/DKEH
OBITH HEe MeHee 50MM;

- YGE,E[I/ITLCH YTO II0JIOKeHue Cl)I/IKC{:lTOpOB, CTPYH U 3JIEKTPHUYECKUX COE;[I/IHI/ITQJIEI‘/JI
obecrieurBaeT H30/IA0UI0 CME>XHBIX dHKePHBIX YYdCTKOB IMPHU JIIOOBIX BO3MOXXHBIX
TEMIIEPATYPHBIX U3MEHEHUAX;

- IPOBEPUTh BHELLTHUM OCMOTPOM COCTOSIHHE OT/IMYUTeIbHOM OKPAaCKU Ha MepexoJHbIX Oropax;

- IPOBEPUTH BHEIITHUM OCMOTPOM BUIHNMOCTb M COCTOAHHME CUT'HA/IbHBIX CBETOBBIX YKa3aTEHEi/JI
«OHYCTI/ITB TOKOIIPDUEMHHK»

- TIPOBEPUTH T10JI0’KEHHE IPY30B OTHOCHUTEILHO 3eMJTH U HEeTlOJBI)KHOTO 6/10Ka KOMITeHcaTopa.
[TpoBepuTh paboTy KOMITeHCATOPa, MPUMIOAHUMAs U OMyCKasi TPY3bl pyKaMu;

- MPOBEPUTh COCTOSIHUE, OTPEry/IMpOBaTh Y NMPOU3BECTH PEMOHT MPOBOZOB U 3/IEMEHTOB
COTIPSDKEeHUS;

- IPOBEPUTh NPaBUIbHOCTb YCTAHOBKU Ha MEPEeXO/JHBIX OMopax (PMKCATOPOB OTXOASAIINX Ha
aHKePOBKY BeTBel KOHTAaKTHBIX POBOZIOB. PUKCATOPBI JO/DKHBI KPEITUTHCS Ha
HEeW30/IMPOBAHHBIX MPSIMBIX KOHCOSX WX (PUKCATOPHBIX KPOHILTEHHAaX OMOP BbILIE YPOBHS
HOMUHA/IbHOU BBICOTBI KOHTAaKTHOTO TIpoBo/a Ha 600+200MM Ha yyacTKax NOCTOSIHHOTO TOKa U



700+200MM Ha yyacTKax repeMeHHOro Toka. Ha M30/1MpoBaHHbIX KOHCOJIAX yKa3aHHOe
pacCTosiHUe 0/DKHO cocTaBUTh 900 MMm;

- IPOBEPUTh COCTOSIHUE KOPOMBICEJT y aHKePHBIX OMOPY BPE3HBIX U30JIATOPOB Y MEePeX0JHbIX
OTIOp B BETBSIX T10/IBECKH, OTXO/AIIMX Ha aHKEPOBKY. PaccTosiHre ot paboueii BeTBU
KOHTaKTHOTO TTPOBO/Ia /I0 HK3a KOPOMBIC/IA I0/DKHO ObITh He MeHee 300MM. PaboTa Ha Bpe3HbIX
M30/IITOPaX TIPOM3BOAMTCS TIPH 3aBeIIeHHOM 110 00e CTOPOHBI U30/IITOPa MepeHOCHOM
LIYHTUPYIOLLeH IITaHre, a Ha HeCyllleM TPOCe C UCI0Ib30BaHWeM HaBeCHOU JIeCTHULIbI;

- IPOBEPUTh COCTOsIHUE 11171eH(OB CeKL[MOHHBIX pa3beJUHUTe el U POTrOBbIX Pa3psJHUKOB B
MecTax MOJK/II0OUeHUs] UX K KOHTaKTHOU IO/IBeCKe.

Ilopsa0K BBINO/THEHHS
1. OnmcaTh Ha3HaueHue ¥ TpeOOBaHUs, TIPe/IbsIB/IsieMble K N30/ IMPYIOIIM COTIPSKEHUSIM.
2. HauepTuTh CXeMy M30/IMPYIOILETO COTIPSKEHHSI C yKa3aHHeM BceX pasMepoB U rabapuToB.

3. Ocy11eCcTBUTEL NPOBEPKY TEXHUUECKOT0 COCTOSIHUS U PEry/IMPOBKY HM30/UPYIOILEro
COTPSKEHUS T10 BhIILIEU3/I0)KEeHHOW MeTOZIMKe U PyKOBOZCTBYsICh [IpaBuiaMu yCTpPOICTBA U
TeXHUYECKOU 3KCITyaTalid KOHTaKTHOM CEeTH.

4. Onucatb MIOPSAZOK BBITIOTHEHHST Pa0OT 110 TIPOBEPKe U PeryTUPOBKe W30JHPYIOIIEero
COTPSIKEHUS.

CopeprxaHue oTyeTa
1. Onucanve Ha3HAuUeHHS U TPeOOBaHHM, MPEIBSBISEMbIX K U30/TUPYIOIIMM COTIPSDKEHHSIM.
2. CxeMa U30/TUPYIOILETO COTPSDKEHHS C YKa3aHHEM BCeX Pa3MepOoB U rabapuTOB.

3. Onrcanue MoOpsiIKa MMPOBEPKU TEXHUUECKOTO COCTOSIHUSI U PEry/IMPOBKH M30/IUPYIOLIETO
COTIPSKEeHUSI T10 BBIIIIEN3/I0)KeHHOW MeTO/[UKe U PYKOBO/CTBYSICh [IpaBuiaMu yCTpOHCTBa U
TeXHUYeCKOM 3KCIITyaTallii KOHTAaKTHOM CeTH.

4. OnucaHue MopsiJiKa BbITIOTHeHMs1 paboT 10 MpoBepKe U peryJMpoBKe U30UPYIOLero
COTIPSKEHMS.

5. BeIBOIBI.

KoHTpo/1bHBIE BOIPOCHI
1. [lyig yero npefHasHauyeHsbl U I/ie pasMelliatoTCsa U30/IUPYIOLLe COMpPsDKeHus?

2. [ToueMy B cepe/iiHe TIeEPEXOJHOTO MPOJIETA MPOBO/iA COTIPSITaeMbIX KOHTAaKTHBIX MOJBECOK
JIOJKHBI HAXOUTBCSI B OHOW FOPHU30HTA/IbHOM TJI0CKOCTH?

3. Uro obecrieuriBaeT U30JISILMIO CEKLIMI KOHTAKTHOM CeTH APYT OT AApyra B U30/IMPYIOLLEM
COTPSKeHUU?

4. [ToueMy U30/IMPYIOLLME CONPSDKEHHNST He UCTIOMB3YIOT JI/1s1 U30JIILMU NIPO/O/BbHBIX CeKLIMNA?

5. KakuM [10/DKHO ObITH TOPHU30HTAIBHOE PACCTOSIHYE MEX/y BHYTPEHHUMH PaCCTOSTHUSMU
pabourxX KOHTAKTHBIX IMPOBO/IOB Ha M30J/IUPYIOIEM COTIPSHKEHUN?

6. Kakue curHanbHbIe OrpaKJeHusl yCTaHaBIMBAIOT Mepe/ U30/IMPYIOLLMM CONPSDKeHUeM MpU
pa3/IMuHbIX POJlaxX TOKAa?



Pa3fien 8. JekTprueckue cxeMbl 3/IeKTPUUECKHX ceTell

Tema 8.1.

Y cTpoiicTBO U KOHCTPYKTHBHOE HCIIO/THEHHe 3/IEKTPUUeCKHX ceTel

IIpakTH4Yeckoe 3aHATHE

Ilenb: NpoBepUTL TEXHUYECKOe COCTOSTHUE U OTPery/IMPOBaTh CEKLJMOHHBIN pa3beJMHUTE/Ib.

1.

O4YKCTUTB U30JIATOPBI pa3beJUHUTEISI U U30/ISITOPHI 111eH(OB OT 3arpsi3HEHUST U OCMOTPETh
ux. He monyckarorcs ckosiel Ha pebpax dapdopa obiiei ruioraipo 6omee 3cm?,
TMIPO/I0/IbHBIE Y paJuaibHble TPELMHbI Ha N30/SLMOHHbBIX /leTassiX U OKOHL|eBaTessiX,
HapyIlleHue 3a/le/IKi B MeCcTax CoeZJMHeHUN W30/ISILIMOHHBIX /leTasiell C OKOHLIeBaTe IsIMHU.
[Tpu HaMMUMK U30MISALIMUA MeXAY KOHCTPYKLMeN pa3beJUHUTE/IsI U ONTIOPOU BHELLTHUM
OCMOTPOM TPOBEPUTH ee COCTosiHUe. He omyckaeTcs MexaHUueCKoe MOBpeX/eHre Uin
LIYHTHMPOBaHKeE U30J/IMPYIOLLKX 3/IeMEHTOB.

OcMOTpeTh U 3aUHMCTUTh KOHTAKTHbIE TIOBEPXHOCTHU TO/IBUYKHOTO HOXKa U HETIO/IBUKHBIX
ry0OK Ha)KZIauHBIM TIOJIOTHOM /10 O/1eCKa, YZia/IuB HallIbIBBI U 3ayceHIbl. [I[poBepUTh
1[/IOCTHOCTb THOKHUX IIIYHTOB M UX KpeIUIeHHe K HOXY U IvHe. Ha Bce pe3n00BbIe
CcoeJMHeHUsI HAHeCTU CMa3Ky.

ITpy Ha;MMuMY AyroracsiyUx poroB NIPOBEPUTH UX KpelljleHue U 0CMOTpeTs. I1pu
OTK/IFOUEHHH pa3beJUHUTe/Is He [JOIyCKaeTCs CLel/IeHre poros. 3a4MCTUTL pora
HaKZlauHOM OGymaroii 1o 6/1ecka, y/ianyB HarlbIBbl U 3ayCeHLIbl. VI3HOC POroB He [J0/DKeH
ripeBsbIIaTh 10% IonepeyHoro ceyeHusl.

[TpoBepyTh MJIOTHOCTh KOHTAKTa B MeCTaX MPUCOeAUHeHUs 11eH(OB K pa3beJUHUTEIO.
[1pu nopxrOUeHny 111eM¢OB He JOMyCTUTh PacC/I0eHUs POBO/IOB U MepPeKOC IJialleKk

3a)KMMOB, YOeTUThbCSI B HA/IEXKHOCTH 3aTSHKKHU OOJITOB.

[TpoBepuTH ClLieTIeHHEe TAT C U30JIITOPAMU M 3aTSDKKY BCeX OOJITOBBIX COeAMHEHUM.

PucyHok 9.1. TTonokeHre KOHTAaKTHBIX HOXKel pa3beguHuTens Tuna PJIH/I-35/1000

6. [IpoBeputh
1IpH
BKJ/IFOUEHHOM
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npeBbIIaTh SMM (cM. puc 9.1). OTK/IIOYNUTE pa3beAUHUTENb U YOeAUThCs, UTO KOHTAKTHBIE HOXKU
noBepHy/IUCh Ha yroy 90— 91°. IIpu OTK/IOHEHHUH OT MPUBEJEHHBIX 3HAYeHHUHM TIPOM3BECTH
PerympoBKY U3MeHeHUEM [I/TUHbI BHYTPUIIOIFOCHOU TSTH.



1 — 1Ipu BK/IFOUEHHOM pa3beJUHUTe e
2 — MpU OTK/IFOUEHHOM pa3be/JHUTesIe

Inst pasweaunuTens PKC- 3,3/3000 mpoBepUTh MPaBHU/ILHOCTE MOIOXKEHHS HOXKA B «T'yOKax».
[Tepekoc HOka WM OZIHOCTOPOHHEE ero rnpuseraHue He JOMyCKaeTCsl.

7.I1poBepUTHh KOHTAKTHOE HaTsKEeHUE U OTPery/IMpOBaTh ero U3MeHeHHeM 3aTsDKKU raek Ha
mnrabkax amesneit (PJTH/ -35/1000). [TnoTHOCTS ripusieraHus Hoxkelt B «rybkax» (PKC-
3,3/3000) perynupyroT U3sMeHeHHeM Ha)kaTHUsl CTaIbHOU NPY>KUHbI. KOppo3us Npy>XHUHBI He

AOITyCKaeTCs.

8 Hanectu Ha Bce Tpymmecs yactu pasbeguHuress cMasky LIMATUM — 201 wiu J)KCTKD - 65, a
Ha KOHTaKTHbIe NTOBepXHOCTH — cMa3ky HUMATUM — 101.

9. [IpoBepuTh CoeZiHEHME TSATU C TIPUBOJIOM U C U30JIITOPOM pa3beuHuUTessl. He omyckaercs
MeXaHUYeCKoe TOBPeK/jeHre BCTaBKY WM Ha/lnure Ha Hel C/1e/l0B MepeKphITUS.

HOPH,E[OK BBITIO/THEHU 3aHATHUA.

1. O3HaKOMHUTBCS C cofep>kaHreM paboT I10 MPOBepKe COCTOSTHUS CeKIUOHHOTO
pazwenuHUTEIS. BBIOpaTh KaTeropuo pabor.

2. TlepeuncauTh OpraHM3aljIOHHbIE U TEXHUUECKHe MepPOTIPUSTHS TIPH paboTe B TIOPSIIKe UX
BBIITOJIHEHUSL.

3. ITpousBecty paboThHI TIO TIPOBEPKE U Pery/IMpOBKe CEKIIMOHHOTO pa3beUHUTE/IS T10
BBILLIEU3/I0)KeHHOW MeTo/iMKe (IIpoBepka COCTOsIHUS, peryJMpoBKa U PEMOHT pa3beJUHUTe S|
PYKOBOZACTBYsICh [IpaBuiaMu yCTpoKCTBa ¥ TEXHUYECKOW SKCIITyaTaljii KOHTaKTHOM ceTH (JI5).
4. Cpenatb BbIBOJ, O COCTOSIHUU CE€KLIMOHHOTO pa3beIMHUTEs] COOTBETCTBYIOLEr0 TUIIA.
5.0¢popmuts oTuéTt. Cenarb BbIBO/bI 110 BbIOJHEHHOMY 3aHSTHIO.

KoHTposbHbBIe BOIIPOCHL:

1. CdopmynupyiiTe Ha3HauUeHUe CEKL[MOHHBIX Pa3beJUHUTENEeH.
2. Kak npucoeUHSIIOT CeKIIMOHHbIe Pa3beIMHUTEN K MPOBOJjaM KOHTaKTHOMN CeTu?

3. C noMoILbI0 KaKOTr0 YCTPOMCTBA BK/IHOUAIOTCS U OTK/IFOUYAKOTCSL CEKL[MOHHbIe
pa3beauHUTENN? Kakum 06pa3oM MOKHO TIPOM3BO/IUTh yIIpaB/ieHHe STUMH YCTPOMCTBAMU?

4. B KakMX MeCTax yCTaHaB/MBAIOT CEKL[MOHHbIE Pa3beJUHUTE/IHU C 3a3eM/ISIFOILIMMUA HOXKaMU?
5. Uro HeoOXOAMMO MPOBEPSITh TIPU PEBU3UN CEKLIMOHHOTO U30JIATOpa?
6. Ilouemy Ha pa3beJUHUTEISIX TIOCTOSIHHOI'O TOKA Ayroracsiiye pora JOJ/DKHbI PaCXOJUThHCS

nocjie paCxoXaeHus KOHTaKTOB?

Tema 8.2.
JJIeKTpUYeCKHe CXeMbl 3/IeKTPHUYeCKHX ceTel
ITIpakTHUyeckoe 3aHATHE



Ienb: MpoBepUTh TeXHUYECKOE COCTOSIHHE Y PeryJMpoBKa OrpaHUUNTe/Is TiepeHarnpsKeHUsl.
1. [TpoBepuTh 3a3emsieHre OMOPHI U pa3psiAHUKA, HaJE>)KHOCTb TIPUCOeIUHEHHUS ero K
TATOBOMY pefibCy WU K Cpe/iHeli TOUKe Apoccesib-TpaHCchopMaTopa, UX U30JISLIUI0 OT OTOPEI

KOHTAKTHOM CeTH.

2. ITpoBepuTh NpaBUIBHOCTb YCTAHOBKH Pa3psi/IHUKA Ha OIOpe, OTCYTCTBHe MPOBOJOB, TPOCOB U
APYTUX KOHCTPYKLMM B 30He paboThl TpyOUaTOro Wy pOroBOro paspsiiHUKa.

3. IIpoBepuTh KperjieHUe pa3psiiHUKA Ha KPOHILTeHe U MeCTa MOJK/I0YeHUs K HUM LUTel(]OoB.
[TpoBepUTEL COCTOSTHHE /IEKTPOZIOB Pa3psiIHUKA, TIPYU HEOOXOUMOCTH 3aUMCTUTh UX HAXKJAUHBIM
TI0JIOTHOM

4. ITpoBepuTh (opMy AyroracsiiijuX pOroB poroBoro pas3psiiHMKa, JTUHeNKON — BeJTMYMHY UCKPOBbIX
TIPOMEKYTKOB POTOBOT'O Pa3psiIHAKA WM BHEIIIHETO UCKPOBOTO MPOMEXKYTKa TpyOdaToro
pa3psifHuKa. [1py HeoOX0JUMOCTH MMPOM3BECTH PETYTUPOBKY U3MEHEHHeM JJTUHbI WY TI0JI0KeHHUsT

3JIeKTPO/aA.

5. OUHCTUTE U30JIATOPBI OT 3arpsi3HEHUsI U OCMOTPEeTh UX Ha NpejMeT OTCYTCTBUS CKOJIOB, TPELUH
Y TIp.

ITopsi0ok 8bINOAHEHUS 3aHSIMUS:
1. O3HaKOMHUTBCS C cofepkKaHreM paboT I10 MPOBePKe COCTOSTHUS Pa3psiJHUKA.

2. Onwmcatb NPUHIUI PabOTHI pa3psiJHUKA COOTBETCTBYIOIIEr0 TUIIA, MeCTa ero 00si3aTe/IbHOU
YCTaHOBKH.

3. TTpousBecTy pabOTHI TIO TIPOBEPKE U PETY/IMPOBKE Pa3psiIHUAKA TI0 BBILIEN3/I0KeHHOW MeTO/IUKe
(ITpoBepka TeXHMUECKOIO COCTOSIHUS, pery/IMPOBKA ¥ PEMOHT pa3psiiHUKA) U PYKOBOJCTBYSICh
[TpaBUIaMy yCTPOMCTBA U TEXHUUECKOW SKCITyaTaliud KOHTaKTHOU ceTH (JI5).
4 . Cpenatb BBIBOJ, O COCTOSIHUM POTOBOI0 pa3psi/JHAKAa COOTBETCTBYIOLLIErO THIIA.
5. OdopmuTth 0TuUéT. CllenaTh BHIBO/IbI 110 BLINOJTHEHHOMY 3aHSATHIO.
KonmponbHble sonpochbi:
1. [nis1 yero mpeAHa3HaueHbI pa3psAAHUKA U KAaKOTO TUIA OHU ObIBAIOT?
2. Uro Takoe orpaHuuMTe/Nu repeHanpsbkeHui? [ToueMy B moc/eiHee BpeMsi OHU UMEIOT
NIperMyllleCTBeHHOe IpUMeHeHue?

3. U3 kakoro marepuara BbIMO/HSIOT BHYTPEHHIOI TTIOBEPXHOCTL TPYOUaTOro pa3psjHUKa?

4. TloueMy B KOHCTPYKLIMM POTOBOT'0O pa3psiiHMKa MPUMEHSIOT JiBa [0C/e/l0BaTe/IbHO
PacIionoXKeHHbIX NCKPOBBIX POMEXKYTKa?

5. Tlouemy HeoOxoaUMO cObMOAATH Pa3Mepbl HCKPOBBIX TPOMEXKYTKOB?

6. C ueM CBsi3aHbI OTPAHUYEHUS B IPUMEHEHUM TPYOUaThIX PAa3PSAAHUKOB /11 KOHTAKTHOM
cetu?



Tema 8.2.

JJIeKTpUYeCcKHe CXeMbl 3/IeKTPHUeCKHX ceTeil

IIpakTHUYeckoe 3aHATHE

Ienb 3aHATHUA: PAaCCMOTPETb Ha TPAKTHMKE MeTOJbl U3MepeHUs1 U3HOCAa KOHTAKTHOTO IMPOBOJA,
HayUYUTbCSl aHa/JM3UMPOBaTh TPUUYMHBI W3HOCA W PACCUUTHIBATH CpPeAHUM M3HOC KOHTAKTHOTO
MPOBO/Ia B aHKEPHOM y4acTKe.

HcxoaHble JaHHbIE: BApUAHT MCXO/JHBIX JaHHBIX 3a/laeTcs MperojaBaTesieMm.

Tabsuija MicxomHble JaHHBIE

Ncxopublie No BapuaHTa
JlaHHbIe 1 2 3 4 5
1 3 4 5 6 7
Yucno 13870 14600 15330 16060 16790
TIPOLIe/IIITNX
1oe3foB 3a TOf,
NBJ’I
Kparnoctb 1 1,5 1 1,5 1
TATH,A
Yucno 5110 4380 3650 2920 2190
3J1IeKTPOII0e3/10B
3a rofi, N,
Uucno cexkumii, b | 4 6 8 6 4
N3Hoc 0,15 0,17 0,12 0,16 0,14
KOHTAaKTHBIX
TIPOBO/IOB ITo
npebIAYIIM
V3MepeHUsiM
(npenbIAyIIAL
rom)S', Mm2
Mapka M®85 M®100 M®O 100 M®120 M®150
KOHTaKTHOTO
TIpoBOJia
hl 10,72 11,70 10,43 12,82 14,4
° h2 10,70 11,69 10,40 12,81 14,41
2 h3 10,69 11,68 10,44 12,8 14,43
5::_ - h4 10,68 11,71 10,43 12,79 14,39
2z h5 | 10,69 11,69 10,44 12,77 14,4
) h6 10,67 11,71 10,42 12,8 14,42
% © h7 10,70 11,72 10,40 12,81 14,41
5 h8 10,69 11,70 10,47 12,8 14,4
ae h9 10,71 11,69 10,44 12,79 14,41
h10 10,68 11,70 10,43 12,81 14,42

KpaTKue TeopeTHueckKue CBeJeHUsA
[To uCXOAHBIM [JAHHBIM [Ji1 AHKEPHOIO YuaCTKa KOHTAaKTHOW TMOJBECKHM MOXXHO OIpeJe/nThb
3HaueHue CpeiHero apupMeTUUeCcKOro 3Ha4yeHHsi BbICOTbl KOHTAKTHOTO TTpoBoza he, mo opmye:
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['me hi-h,- BeICOTa M3MepeHHOT0 CeueHUsi, MM, TI0 3a/JaHUI0

N-— KOJIMYeCTBO U3MepPeHUH.

I[To cpepHeil BbICOTe ceueHHs] KOHTAKTHOTO MpoBoga he, € momotbio Tabnuiy [2, npunoxenue 3]
orpeiesisieTcsl CpeJHUM U3HOC — CpeAHss IUIOLIa b U3HOLLIEHHOW YaCTH CeYeHUs NpoBoja Sy, MM2.
[To paHHBIM MOC/IeAHUX W MpeJbIAYIIUX W3MepeHUM OIpejessieTcs CpefHUM W3HOC IPOBOJA B
aHKepHOM yuacTKe 3a Iepro/| u3MepeHus 1o (popmyie:

AS, =S, -8, MM’

u

I o
rae S, MM~ JaHHbIe TIPeBbIAYIINX U3MepeHHit (110 3a/IaHHI0).
OOb111ee yKCI0 IPOXO/I0B 37IEKTPOIIOIBIKHOTO cocTaBa P oripeensieTcsi popmysioit:

Pp=YW,, *a)+Y W, *b)*10*

I'ne N,,—— uunC/0 NpoleIIMX M0e3/10B C 3J1eKTPUUeCKOU TArou (Mo 3aiaHUI0),

a — KpaTHOCTh TATU (UMC/IO 37IeKTPOBO30B B T0e3/1e);

N,, — UKC/I0 TIPOIIe/IIINX /IeKTPON0oe3/10B (10 3aJaHUI0);

b — uKcII0 ceKLUii B 3/1IeKTpOTIOe3/e.

VHTeHCUBHOCTh  W3HAIIIMBAaHUS KOHTAaKTHOTO TPOBOJla B KaKJOM aHKEPHOM yuacTKe
yCTaHaB/IMBAIOT TI0 CPeIHEMY y/ie/TbHOMY M3HOCY KOHTAaKTHOT'O MPOBOZA 1o (hopmy.ie:

AS

u

A 2 4
L =10 , Mm” /10" IpoxX0/10B TOKOTIPUEMHUKA.

YaenpHbII U3HOC KOHTaKTHOTO IPOBOZA B aHKEPHOM y4YacTKe UCIO/b3yeTCsl MPU ONpezereHdur
yZeJIbHOTO U3HOCa KOHTAKTHOT'O TIPOBO/IA 10 BCEMY yUuacTKy (TeperoHy).
[To cpesnHel BbICOTE W CpelHEMY W3HOCY KOHTaKTHOTO MpPOBOJa B aHKEPHOM y4YacTKe MOXXHO
CZies1aTh BbIBOJ, O BO3MOXKHOCTH Jla/IbHEeMIIIel 3KCIulyaTald KOHTaKTHOTO POBOZA.

ITopsAAoOK BBINO/THEHUS
Onpenenutsb cpejHee aprudMeTHUYeCKOe 3HaueHHe BbICOThl KOHTAKTHOTO MPOBO/A.
OnpefenuTth CpeJiHIO0 MJI0L[a/lb U3HOLIEHHOM YaCcTH CeueHus TIPOBO/a.
Onpezpenutsb 00III€€ YKC/IO MMPOXO/I0B TOKOTIPUEMHHUKOB JIEKTPO- MO/IBUKHBIX COCTABOB.
OnpefenuTs y/ienbHbIM M3HOC KOHTAKTHOTO MPOBO/Ia B aHKEPHOM Y YacTKe.

CopepxaHue oTuera

[TpuBecTu cpesiHee apru(MeTHUYECKOe 3HaUeHUE BbICOThl KOHTAKTHOT'O NTPOBO/A.
3HaueHWe CpeJiHeM UIOLAN U3HOLLIEHHOW YaCTH CeUueHUs MPOBO/a.
Yucno ob11ero umcsia Mpoxoj0B TOKOITPUEMHHUKOB 37IeKTPOIIO/IBUKHBIX COCTaBOB.
3HaueHHe yZieJIbHOIO U3HOCA KOHTAKTHOTO TIPOBO/jAa B aHKEPHOM Y YacTKe.
BriBogbI.

P

kW=

KonTpo/ibHBIE BONIPOCHI
UYTo Takoe U3HOC KOHTAKTHOI'O IIPOBOAA?
Kakue BH/ibl U3HOCA KOHTAKTHOI'O IIPOBO/Ia BAM U3BECTHBI?
[ln1st yero Heo6X0OAKUMO OTIpe/iesIsiTh CpeIHMM U3HOC NPOBO/jA B aHKEPHOM yuacTKe?
B kakoMm ciyuae fieniaeTcst BBIBOZ, O ITOJTHOM 3aMeHe KOHTaKTHOI'O IpoBoJa’?
Mo>kHO /11 BU3yasIbHO OIpe/le/IUTh BO3HMKHOBEeHHe U3HOCa KOHTAaKTHOI'O IpoBoja’?
Kakumu crioco6amu M3MepsitoT W3HOC KOHTAaKTHOTO TIPOBO/Ia?

ek wh=



Pazgen 9. O6cy>KMBaHue BO3YIIHBIX H Ka0eIbHBIX JTHHUH /1eKTpocHa®xeHus Tema 2.3.
Tema 9.2

TexHuueckoe 00C/Ty>KMBaHHe Ka0e/TbHBIX IMHUH Y/IeKTPOCHA0KeHUsI

ITIpakTHueckoe 3aHsATHE Neo

Ilenb: paccuuTaTh CTOMMOCTb COOPY>KEHUS Y4aCTKa KOHTaKTHOM CeTH IeperoHa.

PaboTbl M0 31eKTprUKaL[MM YUaCTKOB KeJie3HBIX JOPOT BBIMIOHSOTCS 10 YTBepXKJeHHOM
IIPOEKTHO-CMeTHOU U TeXHUUYEeCKOU [JOKyMeHTaluu. I1py coopy>keHMr KOHTaKTHOU CeTH
BBITOJIHSIeMble pabOThI pa3/esisitoT Ha CTPOUTe/IbHbIE U 3/IeKTPOMOHTa)KHbIe (MOHTa)KHbIE).
CTyZeHTbI U CIIeLaInCThl CpeJHero 3BeHa J0JDKHBI 3HaTh COCTaB, 00beM U TIOPSZ0K
CTPOUTEJIbHBIX U MOHTa)XHBIX paboT, IMeTh OPHEeHTUPOBOUHOE Tpe/iCTaB/ieHre 0 CTOUMOCTH
OCHOBHBIX PaboT U 3aTpar. DTH 3HAHUS CTYZEHTHI PHOOPeTaroT, U3ydasi B COOTBETCTBHH C
TIPOrpaMMOM TUCIUTUTMHEI « KOHTaKTHasi ceTb» TeMy 15 CoopyoiceHue KOHMakmHol cemu.
Haubonee ueTkue 3HaHUS O cocTaBe pabOT ¥ CTOMMOCTH 3aTpaT IMPU COOPYKEeHWH KOHTAKTHOM CeTH
JaeT aHasmu3 cMeT. CMeThbl COCTaB/ISIFOTCS Ha OCHOBAHUM OOIIUX JIaHHBIX (BeZoMOCTel 1
crieuUKaLMii) K BbITIOJIHEH HbIM IJIaHaM KOHTAaKTHOM CeTH Ka)KJ0ro rieperoHa M CTaHLuU 1
COOPHUKOM /IeMCTBYIOIIMX CMETHBIX 11eH U paclieHOK.

B nanHOM roco6uM fiaHb! YIIpOLLeHHbIe TaO/TULIbI LieH CTPOUTETbHBIX M MOHTaKHBIX pabor,
MaTepHuasioB ¥ 000py/I0BaHUsI KOHTAaKTHOM ceTH B 06a3rcC HOM yPOBHe LieH 110 COCTOSTHUIO Ha
01.01.2000 r. (cM. pusioykeHre 32) ¥ TIPH Mep COCTaBJIeHUsI CMETHI /ISl YC/IOBUM OOIMX JAHHBIX,
cojiepsKaruxcsi U npunoxkeHuu 31. Tabuiisl 1jeH npumokeHUs 32 0XBaThIBAIOT 00/BIIYIO U:M 11.
IIPUMEHsIeMbIX TUIIOB KOHTAaKTHBIX [T0/IBECOK ITOCTOSIHHOI'O U ITePeMeHHOI0 TOKa, MapoK IPOBO/0B,
OTIOPHBIX U TIO//IeP’KUBAIOIINX KOHCTPYKLMMA, 000py/ZI0BaHUSI U METOZI0B CTPOUTE/IbHBIX U
MOHTa)KHBIX pabor.

BHuMaTenbHbIN aHanmu3 rpyuMepa CMeThl U Tab/ul LjeH MoKa3biBaeM. UM TO, U PyTroe COCTOUT U3
pa3ziesioB: CTpoUTe/bHBIe paboThl, paboThl, MaTepuasnbl U 000pyZOBaHKe, TT03BOISET YCTAaHOBUTD
COZleP’KUMBIM- K&)KZI0r0 M3 3THX Pas3ZiesioB, a TaKXKe MOMYYUTh Mpe/icTaB/eHre 0 CTOUM» »e 111
TIPOBO/IOB, OTIOPHBIX U TO/|/I€PKUBAIOIINX KOHCTPYKLMIA 1 000Py/A0BaHUS KOHTAKTHOM CETH.
Pa3fen 9. O6ciy)xuBaHue BO3AyIIHBIX U Kade/IbHBIX IMHUM /1eKTpocHabxenus Tema 2.3.
Tema 9.2

TexHHuueckoe 00C/Ty)KMBaHHe Ka0e/IbHbIX IMHUM 3/1eKTPOCHab0KeHus

ITIpakTHUyeckoe 3aHsATHE

Ilesb: HAYUUTHCS COCTABJISATE MepeueHb HeOOXOAUMBIX MaTePUAsIOB U YCTPOUCTB /IJIsl aHKEPHOTO
ydacTKa Ieperosa.

HcxopHble AaHHBIE: aHKEePHbBIM yUaCTOK Ha reperoHe (MOHTa)KHbIN TI/IaH MeperoHa u3 KypcoBoro
TpOeKTa).

KpamKue meopemuueckue CB8eO0eHUS:

st coopykeHHst KOHTAaKTHOM CeTU BaXXKHO 3HaTh CTOMMOCTD J@AHHOTO MPOeKTa, KOTOPYIO
HEBO3MO>KHO IPOM3BeCTH 0e3 COCTaB/IeHUs MPOEKTHO-CMEeTHOU ZIoKyMeHTal[ur. OCHOBOM Ayist
TIPOBe/IeHUsI TAaKUX PACUETOB SIBJISIETCS B IEPBYIO OUepe/ib KOJIMUeCTBO MaTepUaioB U
KOHCTPYKLIMH, 6€3 KOTOPBIX COOpYKeHHe KOHTAaKTHOW CeTU OKa3bIBaeTCsi HEBO3MOKHBIM. 10
COCTaB/IEHHOMY TI€PEUHIO BhIlIIEHA3BaHHOTO 000PYZI0BaHUS U MaTepHA/IOB MOTOTAB/IMBAIOT UX
3arac Ha JIMHeMHbIX KOMITIEKTOBOUHBIX 6a3ax v MpopabCKuX MyHKTaX. Takoi repeueHb
COCTaBJISIFOT, PYKOBO/ICTBYSICh Crielii(UKAIIUSIMU K MOHTa>KHbIM TIJIaHaM CTaHLIUN 1 TIeperoHoB.

B mpakTHueckoM 3aHSTHUY MPe/IJIaraeTcst COCTaBUTh MepeueHb He0OXOIUMbIX MaTepHasioB,
MO//Iep>KUBAOIIUX U (DUKCUPYIOLIMX YCTPOMCTB ZIJisI KOHTAKTHOM CeTU, COOpY>KaeMOU Ha IeperoHe.



[l1st 3TOr0 HE0OXOUMO BOCIIO/IE30BATHCSI MOHTA’KHBIM II/IAHOM TIeperoHa, KOHKPETHO ero
crierUKariel, 3aro/THUTE Mpe/jlaraeMyro TabJHily C YYETOM MapKH TOro 000py/10BaHMUs,
KOTOpOe YKa3aHO B COOTBETCTBYIOIIMX TabO/IMI[aX MOHTa>KHOT'O TI/IaHa.

ITopsi0oK 8bINOAHEHUS 3aHSIMUS:

1. [laTh onucaHue Ha3HAYeHUs CPe/IHeH aHKePOBKH LIEMHbIX KOHTAKTHBIX TIO/[BECOK.

2. Tlonb3ysiCb KypCOBBIM MPOEKTOM (MOHT&)XXHBIM IJIAHOM TIeperoHa), rmo/iCUnTaTh
HeoOX0/IMMOe KOJTMUeCTBO MaTePHAasIOB U YCTPOMCTB /ijisi KOHTAKTHOM CeTH TeperoHa
BriesioM. OO1IMe JaHHbIe K aHKEPHOMY YYaCTKy KOHTAaKTHOMW CETU TMePeroHa CBeCTH B
Tab/MLy- CrielMQUKaLUIo 37IEMEHTOB, 000PYy/J0BaHUsI, MAaTePHaOB, MOA/EP)KHUBAOIINX
yCTpO#CTB, Tabm.15.1.

3. Cpenath BBIBO/IBI 110 paboTe.

Tabmuua 15.1. Crierjudukays 371eMeHTOB, 000pyAOBaHUs], MaTepHAJIOB MO/IeP>KUBAOLIIX
YCTPOUCTB.

HaumeHoBaHue KomuuectBo, 11IT./ Macca, T.
JJIVHA, M.

Ornopst:

CC 136,61

CC136,6 —11

CC 136,6 —11I

Ankep TA-4

OtTskka A-2

[Tnura onopnas OII-2

KowmriieKT 3ak/1afiHbIX ZieTajieil orop

Hecymmit Tpoc (Tvn)

KoHTakTHBIN NTPOBOZ, (THM)

ITpoBos cpenHeit anHkepoBku [TBCM-70

N3onaropsl KoHCco/bHBIe KCP-100-25/0,95;
KC®-70-25/0,95

IIpoBopga:

BCM -4

bCM -6

Koncomu:

WTP- II (HTP- II)




WTC- II (HTC-10)

VIP- 11 (HP- I -5)

IC- II (HC- 1 -5)

@UKCaTOPBHI:

@I, TN

®0O, PO

DA, DAU

KoHTpoJibHBIE BOTIPOCHI:

1.Kakuie paboThbl TI0 COOPYKEHHIO KOHTAaKTHOM CE€TH OTHOCSATCS K CTPOMTE/IbHBIM paboTaM, a Kakre
K MOHTa)KHBLIM?

2. Kakve MalIvHbl UCMO/IB3YIOT MPY COOPY>KEHUU KOHTAaKTHOM CeTHU?

3. Kakumu criocobamy por3BO/ISIT MOHTaK TIPOBO/IOB L|EITHOM KOHTAKTHOU TIO/IBECKH?
4. Kak BbIOMparoT criocob pou3Bo/cTBa paboT Mo COOPY)KeHUI0 KOHTaKTHOM ceTu?

5. Kak npor3BoAT IPOBePKY U NPUEMKY yuyaCTKa B SKCIUTyaTaLyo?

Pa3fien 10. Pa3paboTka u oopmiieHHEe TEXHOIOTHUECKON W 0TYETHOM JJOKYMeHTal[uu
/IeKTPUUYECKHX ceTei
Tema 10.1HopmaTHBHas, TexXHHYeCKas AOKYMEHTALMA U HHCTPYKLIUH

IIpakTH4Yeckoe 3aeHATHE
Henb: ITopsioK gelicTBUM MPH HEMCITPABHOCTH KOHTAaKTHOMN CeTH WU MOBPeXAeHUN
TOKOTIPUEMHHKOB.

1. MamvHUCT T10€e3/1a, OCTAHOBUBILIETOCS Ha TIeperoHe M3-3a TIOBPeXKeHNsT KOHTAaKTHOU CeTU WIN
JPYTUX YCTPOMCTB 371eKTPOCHabkeHUsl, 00s13aH:

e HeMeJlJIeHHO COOOIIMTh M0 PaZOCBsi3u 00 OCTaHOBKE 10e3/ia TOPsiAIKOM, YCTaHOB/IEHHBIM
1. 1.3. HacTosiero PersiamenTa;

e B CIyyasix OOHapy KeHUsl TIOBPEXK/IeHHsT TOKOITPUEMHHUKOB, KPbIIIeBOro obopyaoBanust II1C
W/IM KOHTAaKTHOM CETH NPUMEHUTh SKCTPEHHOe TOPMOJKeHHEe U OJHOBPEMEHHO, He
JOXKUJAasiChb OCTAHOBKM 10€3/1a, TIPUHATh Mephl K OIyCKaHWI0 TOKOTIPUEMHUKOB Ha
5JIEKTPOIO/BKHOM COCTaBe;

e  eC/IM KOHTAKTHBIM MTPOBOJ, HAXOJUTCS Ha Kpblllie TO/[BH)KHOTO COCTaBa, M0C/ie 0CTAaHOBKH
roes/ja MPUHSITh BO3MO)KHbIE MephI K MCK/IFOUEHUIO TI0TMa/laHus JIto/lel B ONaCHY0 30H, a
TIPU C/1e/I0BaHUM C MacCaXUPCKUM T0e37,0M TIpeyrpeJiuTh Haua/lbHMKA [10e3/ia 0 3arpeTe
BbIXO0/]a TTaCCa)KMPOB U3 BaroHOB.

3aHpEH_[aETCH IMOAHWUMATBECA U BBITIO/THATD Kakue-a1bo pa6OTbI Ha KPpBbIIlie JIOKOMOTHBA A0 CHATUA
HallpsOKeHW U 3a3€MJIEHUA KOHTAKTHOM CeTH HPI/I6BIBLLII/IMI/I paGOTHI/IKaMI/I ou.



2. TTocyie ocTaHOBKHM T0€3/1a JIOKOMOTHUBHAst Opurazia 0bsi3aHa:

e oTkmounTh Ha JIIC cuIoBbIe U BCTIOMOTaTe/IbHbBIe 11ei, KOHTAKTOPbI OTOT/IeHHsI BarOHOB
TacCa’KUPCKOTO 10e3/]a, OMyCTUTh TOKOTIPUEMHUKWY;

e  TPOW3BECTH OCMOTP JIOKOMOTHBA (0e3 MmofibemMa Ha KpbIIlly ), KOHTaKTHOW CeTH U COCTaBa
noeszia;

e 10 pazuocBs3u Bei3Bath JCIT 6yvkatimieid ctaniuu win [THI v 1010XKUTE 0 XapakTepe
HEWCTIPaBHOCTH KOHTAaKTHOM cetu umu DIIC (0OpbIB CTPyHBI, GUKCAaTOpa KOHTAaKTHOM CETH,
TIepeXXor UM 00PbIB KOHTAKTHOTO TIPOBO/IA, U3/I0M TOKOTIPUEMHUKA, 3aBbIIIIEHHbIN 3UTr3ar
KOHTaKTHOTO TIPOBO/]a, HAKJIOH WJIU MaJieHre OTOpbl KOHTAKTHOM CeTH 1 Hajinure rabapura
0 COCeJHeMY MYTH), C YKa3aHUeM BO3MOXXHOU MPUUYMHbBI TOBPEXIEHUS;

*  eQIM OCMOTPOM YCTaHOBJIEHO, UTO JIBW)KeHHe MOKeT ObITh BO30OHOB/IEHO, TIPO/IO/KUTh
nBwkenue, coobums JCIT (JHLL) o mpuHATHIX Mepax;

* TP MOBPEX/eHUSX KOHTAaKTHOW CeTH, M03BOJIsitoLUX ABkeHUe JI1C ¢ onyieHHbIMU
ToKonpreMHHuKaMu coobmmuts JCIT (JJHL]) KumomeTp, MMKET ¥ HOMepa Orop Havaia 1
KOHLIA NOBPEeXXJEHHOr0 y4yaCTKa KOHTAaKTHOU CeTH;

e  eCIU IO YC/IOBUSIM TIPOGH/Isi HEBO3MOXKHO TIPOC/Ie/IoBaTh MECTO MOBPEX/IeHUsI KOHTAaKTHOM
CeTH C OMYyIIeHHbIMUA TOKOTIPUEMHUKAMU WK KOT/ia TIOBPEX/IEHHbIE KOHCTPYKLIMU BBIXO/ST
3a rabapuT MO/BMYKHOTO COCTaBa, MPOU3BECTH OCTAHOBKY T0€3/Ia, COOOLUTD TI0
paauocsssu [ICIT (JHL]) craHiuii, orpaHMYMBAIOLIMX MIepPeroH, U MalllMHUCTaM BCJie]|
WYIIUX TI0e3/I0B, O TPUUKMHEe OCTaHOBKH, POM3BECTH 3aKpeTlieHre TI0/IBUKHOTO COCTaBa,
COTJIaCHO YCTaHOBJIEHHBIX HOPM M HabpaTh BO3/yX B IJIaBHbIE U 3arlacHble pe3epByaphl.

®  [IpY NOBPEXJEHUSX KOHTAKTHOW CeTH, TOKONPHEeMHUKOB, KPbIILIEBOTO
3JIEKTPOOOOPYZOBaHUs, TIPU KOTOPBIX ABMKeHHe DI1C HeBO3MOXKHO, TTPU OTCYTCTBUH
rabaprTa BepxHero CTpoeHUs MyTy Wiv rabapuTa Mo/[BMXXKHOTO COCTaBa, HeMe/l/IeHHO
BbI3BaTh paOOTHUKOB KOHTAaKTHOM CeTH.

3. PabOTHUKY UCTAHIMY 3JIEKTPOCHAOXKEHHsI TIPUCTYTAIOT K BOCCTAHOBUTE/IbHBIM paboTam Ha
KOHTAaKTHOM CETH, TOJIbKO TI0C/Ie TIOJTyUeHUsI OT YHEProucrieTuepa MpruKasa Ha MPOU3BO/ICTBO
paboT.

Oueprogucretyep uepe3 JACIT (IHLI) yBegomM/sieT MallIMHUCTa O CHATUU HaIpsDKeHUs B
KOHTaKTHOW CeTH Ha MeCTe TIOBPEXX/IeHHS.

4. PabOTHUKM AUCTAHLIN 3/IeKTPOCHAOKeHHS AOoMyCcKaroTcst Ha Kpbiity SI1C TospKo mocsie
3a3eMJIeHUs1 KOHTAaKTHOW CeTH MepeHOCHBIMU 3a3eM/ISIFOIIMMU LITaHTaMU U Npe/ibsIB/IeHUs
MAIIIMHUCTY Y/I0CTOBEPeHUs YCTaHOBIeHHOTo obpasua. [Ipu 3ToM nepBbIM Ha KPBILITY MO/IBH)KHOTO
cocTaBa MoHUMarTCsl paboTHUKY JY.

5. TToBpeskieHHbIe TOKOTIPUEMHUKH JI0/DKHBI OBITh BBE/I€HBI B TaOApUT MOIBM)XHOTO COCTaBa U
Ha/Ie)KHO YBsI3aHbl pabOTHUKAaMU IUCTAHLIMH 37IeKTPOCHAOKeHUS Y JIOKOMOTUBHOM Opurazoit. [Tpu
3TOM HEUCTPaBHbINA TOKOMPUEMHHUK [JOJDKEH ObITh OTK/IIOUEH OT CHUJIOBOM I1€MH BbICOKOBO/IbTHBIM
pa3beJMHUTEIeM. 3a KaueCTBO YBSI3KH TOKOTIPHEMHHKOB M COCTOSIHUE KPBIIIIEBOTO 000PYA0BaHMUS
OIIC oTBeuaeT MaIlIMHUCT.

[To okoHUaHMM OCMOTpA U YBA3KUA TOKOIIPUEMHUKOB MALLIMHUCT JOJDKEH TOJIyYUTh YBeIOM/IeHNe
OT pabOTHUKOB JIMCTaHIIMU 3JIeKTPOCHAOXKeHHsI O TIoJjaue HarpspKeHusl.



[Tpu sKcryaTaljiv IOKOMOTHBOB MTOCTOSIHHOTO TOKA I10 YC/IOBUSIM XapaKTepUCTUKU
TOKOTIPMEMHUKOB 110 MaKCHMa/IbHOMY 3HAUeHUIO TOKa, 3arpelaeTcsi OTIPAaB/ATHCS TIPU
HeHCIpaBHOCTH /IBYX U O0/iee TOKOIIPHEMHHKOB.

6. JlIokoMoTHBHasi Opurazia ¥ pabOTHUKY KOHTAKTHOM CETH MPOBOJSAT pacciefioBaHUe TPUUNH
TIOBPEXK/IEHMUSI, B ITYHKTE CMEHbI IOKOMOTHBHBIX OpHTraji Uil CMeHbI JIOKOMOTHBA C 0(hOpMJIEHHE
akra (ripunoxxenue I).

Pa3gen 10. Pa3paboTka u opopmiieHHEe TEXHOIOTHUECKON W 0TYETHOM JOKYMeHTal[uu
/IEeKTPUUYECKHX ceTei

Tema 10.1HopmaTHBHas, TeXHHYeCKas AOKYMEHTALMA U HHCTPYKLIUH
IIpakTHUecKoe 3aHATHE

Ienn: odopmieHre Hapsia-0MycKa Mpy paboTax Ha KOHTAKTHOW CETH.

VicxopHble AaHHBIE (3aa0TCS MpenojaBaTesiem):
1. 3apanue Ha coep>xaHue paboTel (Tabm. 31).
2. CxeMa NMUTaHUs Y CEKLIMOHUPOBAHUS yUaCTKa KOHTAKTHOM CEeTH 3a/1aeTCsl Mpero/iaBaTesieM.
3. 3azaHue Ha MecTo pabOTHI M XapaKTepHCTHKA yuacTka (Tabm. 32).
Copep)xanue padoTbl

Tabmmia 31
No BapraHTa Copep>xaHuie paboTsl

1 MOHTa)X BCTaBKM B KOHTAaKTHBIM TTPOBOJ] CO CHITUEM HalpsHKeHUst

2 MOoHTaX BCTaBKM B HECYLLIMK TPOC CO CHSITUEM HarpshKeHUsI

3 [IpoBepka COCTOSIHUSI U peryMpoBKa BO3[AYIIHOW CTPeJKU TIOf
HarnpsbkeHueM

4 [IpoBepka COCTOSSHUSI Y PEMOHT TPEeXIIPOJIETHOTO M30/IMPYIOLLero
COMPSDKEHUs M0/, HaNpsDKeHUeM

5 [TpoBepka COCTOSSHUSI U PEMOHT MajiorabapuTHOTO  CEKI[MOHHOTO
M30JIATOpA T10/| HallpsKeHneM

MecTo paboThl 1 XapaKTepHUCTHKA y4acTKa

Ne ([ToBpexxgeHHOE Mecto Xapakre |HomuHaibHOE
n/n (O6opyqoBaHe [OBpEeXX/eH!| PUCTHKA [HalpsDKeHUe
a1 yyacTka [K.C., KB

1 |KOHTaKTHBIM NPOBOJ, [lI€pPeroH 2-nyTHBIA (3,3

2  |Hecymmii Tpoc reperoH 1-nytHbiti (3,3

3 [BosayumHasi cTpesika  pK.-[. 1-nytHBI 25,5

4 [3onvpytoliee DK.-1. 2-TIyTHBIK 25,5

5  |CeKI[MOHHbIN K., 2-TIyTHBIK 25,5
M30/1TOP CTaHLUs

KpaTkue TeopeTHueckue CBe/eHUA

PaboThl HA KOHTAaKTHOM CETH MTPOU3BOATCS UCXO/s U3 HamuuMs rpadyka 1iaHoBoO-
TipeAyTipeJuTebHbIX PAab0T U JO/DKHBI ObITH 0(hopMIIeHbI 3asiBKOH 10 Gopme [4, npuiokeHue 2].
3asiBKy Ha ITPOM3BOZCTBO PabOT IepeiaeT OTBETCTBEHHOE JINLI0, MMetoIriee V TPYIIy, B OpraHbl
OTepaTUBHO-AUCIIETUEPCKOTO YIIpaB/ieH!s HaKaHyHe IJIaHUPYeMOro ZiHsI TPOM3BO/ICTBa paboT.
OTBeTCTBEHHOE JIUIIO B 3asiBKe YKa3bIBaeT:
1. Tlnanupyemyro JaTy U HaMMeHOBaHUe yCTPONCTBA /1eKTPOCHabXeHus, Te OyayT



TIPOU3BOAUTECS PabOTHI.

2. TlopsiaKoBbIN HOMep HapsiJa-A0MyCcKa Ha MPOU3BO/CTBO PabOT U TIPO/I0/KUTETLHOCTE pabor.

3. KommuecTBo 4sieHOB OpUrafibl, yCI0BHS, KATETOPUIO B OTHOLLIEHWH Mep 6e30macHOCTH U
TOYHOE MeCTO TIPOU3BOACTBA PaboT.

4. Ecym anis obecnieueHys 6e30macHbIX yC/I0BUM TpyZa TpeOyeTcst BBIMOTHUTE KaKre-1u00
TIepeK/II0UYeHHs, TO B 3asiBKe YKa3bIBaeTCsl, KaKye MepeK/FoueHnst He0OX0AUMO BBITIOJTHUTD.

5. [ns obecrieueHust 6e30TMacHBIX YCIIOBUM TPY/ja YKa3bIBAIOTCS Mephl, ITpeJ0TBpallarolie
Hae3/] TIO/IBW)XHOT'O COCTaBa Ha MeCTO TIPoM3Bo/icTBa PaboT (3ampelrieHue umm
npeiyTIpeKeHue Ha BYKEHe 110e3/0B).

6. YKa3bIBaOTCs OTBETCTBEHHbIE JIUIIA TIepe/IatoIero U MPUHUMAIOIIIETO 3asiBKY,
COTJIaCOBBIBAIOT TOYHYIO ZIaTy U BpeMs Tiepe/iauy 3asiBKH, ee TOPsiIKOBbII HOMeD.

[ucrieTuepCcKuid LIEHTP, PUHSIBIINH 3asBKY OT OTBETCTBEHHBIX JIULI:
1. PaccmaTtpuBaet 3asBKY.
2. CoriacoBbIBaeT 3asiBKy C OpraHaMH OIepPaTHBHO-AUCIIEeTUepcKoro AllpaB/ieHUsT CMEXHBIX
Cy0 ¥ AMpeKLyii.
3. BoiOupaer Haubosiee parMoHabHOE BpeMsi (TI0 COT/IACOBAHWIO C TPAapUKOM IBIDKEHUS
10e3/10B).
4. PacCMOTPEHHYIO W COTJIACOBAHHYIO 3asiBKYy TIOZIae€T B OpraH OIepaTHBHO-JUCIIETUEPCKOTO
yTIPaBJIEHHS BBIILIECTOSIIIIErO YPOBHSI.
5. Coo0IiaeT OTBETCTBEHHOMY JIMI[Y, TO/IABILIEMY 3asBKY, O /laTe ¥ BPeMeHM TPOW3BO/ICTBA
pabor.
Ha ocHOBaHMM pacCMOTPEHHOM 3asiBKM PYKOBOAUTE/IEM PabOT UM APYTUM OTBETCTBEHHBIM JIULIOM
BBITTMCHIBAETCS HAPSZ-A0MYCK Ha TIPOM3BO/ICTBO pabor.
PaboThl, BBITIOHSIEMBIE CO CHATHEM HarlpsDKeHUs, T10/] HalpsDKeHHeM B MeCTax CEeKI[MOHUPOBaHMUS
WIM Ha KOHTAKTHOM CEeTH B MCKYCCTBEHHBIX COOPY>KEHHSIX, TPOU3BOASATCS TOJIHKO TI0 TIPUKA3y
sHeprojucreryepa. I[I[pruka3 Ha MPOU3BO/CTBO pPabOT BBIZAETCS IHEPrOAUCIIETYEPOM TOC/IE TOTO,
KakK pyKoBOJuUTe/b paboT coobirfaeT eMy 0 TOM, 4TO paboyee MeCTO TOATOTOBIEHO U BHITTO/THEHEI
BCe HeoOXoMMbIe /ij1si 6e30TIacHOTO TIPOM3BO/ICTBA PAOOT TeXHUUECKKE MEepPOTIPUSITHSI.
[TpuKa3 c Ha3BaHHBIM MOPSAKOBLIM HOMEPOM BbI/Ia€TCsl OTBETCTBEHHOMY JTULY — PYKOBOZAUTEITIO
pabor.
B npukase yka3bIBarOTCA:
1. Bpewms, A0 KOTOPOrO MOTYT MPOW3BOAUTHECS PabOThI HAa COOTBETCTBYHOLIUX YCTPOWCTBAX
3JIeKTPOCHA0KeHMSI.
KaTeropust paboT ¥ TOUHOE MeCTO MPOU3BO/ICTBA paboT.
3. Kakwue nepexmouenus st 6e30macHOTO MPOU3BOACTBA paboT ¥ B KAKOM MecTe Heo0X0[UMO
BBITIOJTHUTD.
4. Kakum obpa3om Oyzet obecrieunBaThCst 6€30MaCHOCTH IBKEHHS TI0€3/]0B — UTO BBIZAETCS
JIOKOMOTHBHBIM OpHTaZiaM — 3arpelieHre Wik MpeaynpeXkaeHue.
TouHOe MeCTo yCTaHOBKH 3a3eMJIeHUH, IITYHTOB.
Kak orpakzaeTcst Mecto pabor.
Tounas gata 1 MO nuLa, IpUHKUMarOLLero rpuKas.
[Tocne TOBTOpeHMsi TIpUKa3a pYKOBoAWTeneM paboOT, JWIO, BbIJalollee TpUKa3s
(sHeprogucrieTuep) yTBepKAaeT MPaBWILHOCTb NPUHSATHS TPHUKa3a C yKa3aHHEM TOYHOTO
BPEMEHHU.
I[To okoHuUaHKM pabOTHI, TOC/IE BBIBOZA OPUTa bl M CHATHSI BpEMEHHBIX 3a3eM/IeHUN U
IIYHTUPYIOLIHX [TePeMbIYEK, PYKOBOJUTE/Ib PabOT repe/iaeT SHeProJUCieTuepy yBeJomieHne 00
OKOHUYaHWU pabOThI M BO3MOXKHOCTH TTPOIYCKa 37€KTPOTIOe3/10B.
YBeoMIeHHe TIepe/jaeTcsl B CIeAYIOIEM MOPSIIKe:
1. Jlviy, BeIZ@BIIeMy MPHKa3 Ha IPOU3BO/ICTBO pabOT — 3HEpProjucIieTuepy.
2. Ot nuija — pykKoBoguTesst pabor.
3. YkasbiBaeTcs, uTo paboTa Ha YCTPOWCTBAX 3/eKTPOCHAO)KEHWs TI0 TIPUKa3y C
COOTBETCTBYIOIIMM HOMEPOM OKOHYEHa.
4. HasbIBaeTcsi TOUHOE BpeMsi OKOHUaHHsI PaboT.

N
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5. YBemomsieHue TiepesiaeTCsl TOJIBKO IIOC/e TIOJIHOTO OKOHYaHWs pa- goT — obsi3aTenbHa
¢pasa: «/Iroau BeIBeIeHbI, 3a3eM/IeHUs (WU LITYHTBI) CHATBI».

6. [Jlanee yKas3bIBAIOTCSA: JIMIO, Tiepejaroljee yBeJOMJIEHWe; JIMIO, NPUHUMaloIlee
yBeZIOMJ/IeHHE; TOUHBIE /laTa, BpeMsi U HOMED YBeJOMJIEHUSI.

ITopsa0K BBINIO/THEHUS

1. CornacHO UCXOJHBIM JaHHBIM U B COOTBETCTBUM CO CXEMOU TIMTaHUS ¥ CeKI[MIOHUPOBAHMUS
OTIpeZie/INTh, KaKyre IepeKIroueHnst U Mephbl, o0ecrieunBaroiie 6e30macHOCTb IPOM3BO/ICTBA
paboT, Heo6X0UMO BBITIOJTHUTE.

2. 3anomHuTh 6/1aHK 3asBKM Ha TIPOU3BO/ICTBO PabOT COT/IACHO 3aJjaHHI0 M COOTBETCTBYIOL[EH
CXeMe TIMTaHUsI U CeKI[MOHUPOBaHMSI.

3. 3anomHuTh 6/1aHK MpYKa3a Ha TIPOM3BO/ICTBO paboT COTJIaCHO 3a/IaHUI0 U
COOTBETCTBYIOIIeH CXeMe TIUTaHUsI ¥ CeKITMOHUPOBaHUSI.

4. 3amnonHUTH G/1aHK yBefoM/IeHus1 00 OKOHUaHWHU pabOTHI.

CopepxaHue oTueTra

1. VYkasaHue nepek/it0ueHHI U Mep, 00ecreunBaroIx 6e30MacHOCTh MPOM3BO/CTBA paborT.

2. 3ariosiHeHHas 3asiBKa Ha MIPOU3BO/CTBO pabOT COT/IaCHO 3a/lJaHUI0 U COOTBETCTBYHOLLeH
cxeMe TIUTaHUsI U CeKI[MIOHUPOBAHMSI.

3. 3ano/iHeHHbIH TIPUKa3 Ha TIPOM3BO/ICTBO paboT COTJIaCHO 3alaHUI0 M COOTBETCTBYIOIIeH

cxeMe TIUTaHUsI ¥ CeKI[MIOHUPOBAHMSI.

3aro/iTHeHHbI 6/1aHK yBeJJoM/IeHHs1 00 OKOHUaHUU PabOTHI.

BriBogpbl.

o1 A

KoHTpo/1bHBIE BOIIPOCHI
YTo yKa3bIBaeTcs B 3asiBKe Ha TIPOM3BO/CTBO pabot?
B cooTBeTCTBUM C UeM BBINMCHIBAeTCS Hapsi/[-0MyCK Ha MPOM3BoCTBO PaboT?
Ko BBIZI@eT 1prKa3 Ha MPOU3BOACTBO paboT?
UYTo yKasbIBaeTcs B IIpMKase Ha POM3BOJCTBO paboT?
Kak nepesaercst yBeomaeHre 06 OKOHYaHUH paboT?
Korpa ciepyer nepesjaBath yBegomieHue?

U=

OchopmaeHue pabom Ha KOHMAKMHOU cemu NO PaACNOPSAHCEHUIO»

O3HakomuTcs ¢ Tabnuredt 1
[Tpu paboTax co CHITHEM HaTPsSDKEHUs U 3a3eMJIEHHEM, a TaK)Ke BOJIM3Y YacTel, HaXOASAIIXCS TIOf

HarpsbkeHueM, 3arnpeleHo:
paboTaTh B COTHYTOM ITOJIOKEHUH, €C/IA PACCTOSIHUE OT PabOTArOIero MpPH ero BLITPSMIEHUH 10
OITaCHBIX 3/IeMEHTOB OKaKeTCsI MeHee 0,8 m;

paboTaTh TpU HaIMUYMK OMACHBIX 3JIEMEHTOB C /[BYX CTOPOH Ha PacCTOSIHUM MeHee 2 M OT
paborTatoiiiero;

paboTathb E| OTacCHBIMHU 3/IeMEeHTaMH, He HMEIOIMHU OTpaK/EHUI;
BBIMO/IHATL PAabOThI Ha paccTossHuU Ommke 20 M OT MecTa CEKIJMOHUPOBAHUS (CEKI[UOHHbBIE
W30JI9TOPBI, WM30/IUPYIOIIME COTPSDKEHWS W T. I.) W LUTeH(DOB CEKI[MOHHBIX pa3beUHUTENeH,
KOTOPBIMHM OCYIIIECTB/ISIIOTCS OTK/IFOUEHUS] KOHTAaKTHOH CeTH TpPH TOJrOTOBKE MecTa pabOoThl.
YKazaHHOe paccTosiHue OTCUUTBHIBAETCS 1o ocu My TH;
T0/Ib30BATbCSI METa/UTMUeCKUMH JIECTHUI[AMM, KPOME CIeI[UabHBIX, KOHCTPYKLUSI KOTOPBIX
WCK/TFOUaeT BO3MOKHOCTh X TaJIeHUsI Ha TPOBO/Ia, OCTABILIUECS T10/] HAMPSDKEHUEM.

HaumeHoBaHue paboT MuHUMa/bHbIN ['pymmia o TexHuke
cocTaB Opurazpl, Oe3omacHoCTH
yesn

Ne
/1



10

11

O06x0/IbI C OCMOTPOM KOHTAKTHOM ceTH, BJI
Y CBSI3aHHOTO C Heto 000py/I0BaHus,
BOJTHOBO/IOB U IDYTHX JIMHUI

O6x0/, C 0CMOTPOM 3JIEKTPOTSTOBOM
penbCOBOM LieNu

OO6be3/bl C 0CMOTPOM KOHTaKTHOM CeTH,
BJI u cBsi3aHHOTO C Heto 000pyA0BaHuS,
BOJIHOBOZIOB U [IPYTUX JIMHUH

OcmoTp 1 3amep rabapura orop

OcMOTp T1epexo/10B TUHUI
3/1eKTporepesiau uepe3 KOHTaKTHYIO CeTh

Ocmotp 060pyZOBaHMs ITyHKTOB
TPYTIITUPOBKU

[TpoBepka paboThI KOMIEHCHUPYIOIIUX
YCTPOWCTB KOHTAKTHOU MOJBECKU

PeMOHT HaZ;3eMHOM yacT (PyHZAMEHTOB
KOHTaKTHOU CeTu

BoccraHoB/ieHe 3HaKOB BBICOKOTO
HarpsDKeHUsl, HOMEPHBIX U OT/IMUUTETbHOH
OKpacKu

[TpoBepKa COCTOSIHUS U U3MepeHHe
W30JISILIMHU B OTTSDKKAX OMOP KOHTAKTHOM
CeTH, U3MepeHre COTIPOTHBIIEHHUSI OTIOP

Vi3MepeHue cTerieHn arpecCUBHOCTH
TpyHTa

IV

IV npu yuactumn
TripefiCTaBUTe s
JVICTaHLUU [Ty TU WU
CUTHa/IU3aLU U CBSI3U

IV

IV npu yuyactin
rpe/CTaBUTeNs
JACTaHLIUU Iy TH

IV nipu yyactuu
Tpe/ICTaBUTe IS
OpraHu3aLuH,
obcyXuBatorei
riepexoj
v
IIwn Il

IVull

IVull

IV ulll

IV ulll



12

13

14

15

17

18

19

BHyTpeHHHI1 OCMOTp WM MPOBEpKa
pabOThI TPUBOZIOB CEKITMOHHBIX
pa3beIMHUTeNel C UCTIbITAHUEM U30JISLUN
371eKTPO/iBUTaTes el MPUBO/0B

[TpoBepka COCTOSIHUSI U PeMOHT HaZI3eMHOM
(BepxHeli) yaCTH OTIOP KOHTAKTHOM CeTH U
BJI

[IpoBepka ¥ peMOHT MHWUBU/Ya/IbHBIX U
CPYIIOBBIX 3a3eMJIEHUM OMOpP Y MyHKTOB
IPYIIIUPOBKHU, & TAK)Ke MUCKYCCTBEHHBIX
COOPY’KEHUW U JPYTUX MeTalJTNYeCKUX
KOHCTPYKI[MH, Ha KOTOPBIX CMOHTHPOBaHa
KOHTaKTHas ceTb U BJI

[TpoBepka u 3aMeHa /le(heKTHBIX UCKPOBBIX
TIPOMEXKYTKOB, JUO/IHBIX U TUPHUCTOPHBIX
3a3eM/IUuTes1el

[TpoBepKa COCTOSIHUSI U PEMOHT T10/13eMHOM
YaCTH Kesie300eTOHHBIX OI10p,
(hyHJaMEHTOB U aHKEPOB C BLIOOPOUHOM
OTKOIIKOH Ha rimyOuHy He 6ostee 0,5 M

OcMOTp 3arpaiuTenbHbIX L[UTOB
(BepPTUKA/IbHBIX)

3amep 3Ur3aroB U BbICOTbI KOHTAaKTHOI'O
npoeozia oT YI'P usamepurensHbIM
npubopom

IV ulll

IVulll

IV u 1l B MecTax HammBa
He(TenpoAYKTOB C
y4yacTheM
nipexacraButesisg [1C

IVull

Vulll

IV

IVulll

[1pu opraHu3alyy N1aHUPOBaHKWs U OCTPOeHus TpaMKOB NMPUMEHSIIOT CeTeBoe KajleHJapHoe
IIJIAaHUPOBaHUe.

CeTeBoe TUIaHUPOBaHME U yTIPaBJIeHHe BK/IFOYAIOT B ce0si 3 OCHOBHBIE CTa/[UH:

1.Pa3pabatbiBaeTcsi ceTeBOM rpadmK, KOTOPBIM OTPa)KaeT BeCh KOMITIEKC pPaboT, X B3aUMOCBSI3b B
oripefie/ieHHOM TeXHOIOTUUeCKOM MOoC/ie/JoBaTe/IbHOCTU, KOTOPYIO MPEeACTOUT BBITIOJIHUTE JIJIsI
JoCTIKeHus | mocTaB/ieHHOH 11e/y;

2. Ocy1iecTB/isieTCS ONTUMHK3ALUS CeTeBOro rpaduka, T.e. BLIOOP TOyYeHHOT0 BapUaHTa;

3. OnepaTvBHOe yTipaBjieHHe U KOHTPOJIb 3a X0JI0M BbIN0/HeHUst paboT. TTopsijok nmocTpoeHust
ceTeBOro rpaguka:



*  COCTaB/SIETCSs TIepeueHb paboT;
*  COCTaBJIsIeTCs TepevyeHb COOBITHIL;

* orpepesdeTcd pallMOHa/IbHAA TEXHOJ/IOTMYECKas I10C/1eJOBATE/IbBHOCTh U B3dMMMOCBA3b

pabor;

e ompeJesnisieTCs MOTPeOHOCTh B MaTepUabHbIX U TPYAOBBIX peCcypcax 1o Kakjoi pabore;

e  yCTaHABJIMBAETCS TIPO/IO/DKUTETLHOCTE PaboT.

4.2CocmasneHue kapmouKu-onpedeaumens pabom 0151 cemegoz0 2paguka.

CocTaB/ieHre KapTOUKH-OTIPeIe/uTe sl paboT SIB/ISIETCS TIEPBBIM 3TarloM CETEeBOTO MIaHUPOBAHMSI.
KapTrouka-onpezienuesnb COCTaB/sIeTCS M0 CeYHOILIUM JaHHbIM:

¢* HOpPMaM IIpOAOJ/DKHUTE/IbBHOCTHU MOHTd>XKA U CPOKaM OKOHUYaHHsA pa60T;

TIPOEKTY MPOU3BOACTBA TeKTPOMOHTAXKHBIX PA0OT U TEXHOIOTHUECKHX KapT;

e  [IeHCTBYIOIIMM KapTaM M paclieHKaM Ha 3JIeKTPOMOHTa)XKHbIe pPaboThI;

¢® [OdHHBIM O IIPOAOJ/DKHUTE/IBHOCTH BBITTIO/IHEHWA OTAE/JIBHBIX BUI0B pa60T Ha OCHOBAHHU
IMMPAKTUUYEeCKOr'o OIIbITAa.

Oten T/1aBHOTO SHEpPreTHKa paboTaeT B TECHOM B3aUMO/IEMCTBUM C OT/Ie/IaMU:

¢ KAdIIMTAa/JIbHOT'O CTPOUTE/IbCTBA,
¢ TJIaBHOI'O MeéXdHHKaA,

* OTAe/IOM MapKeTHHI'a;

I1JIAaHOBO-5KOHOMMWYECKHUM.

6.MeToanueckHe yKa3aHus /ISl BbINIO/THEHUS] KYPpCOBOIr0 MPoeKTa
Temarrka KypcoBoro npoekta KoHTakTHasi ceThb 3/1eKTpUDUILIMPYEMOro yJyacTKa.

Kypcosoi npoekT Nel:
Kypcogoii npoekTt Ne2:
Kypcosoit npoekT Ne3:

CTaHLIK»

Kypcosoit npoekT Ne4:
Kypcogoii npoekT Ne5:
Kypcosoi npoekT Ne6:
Kypcogoii npoekT Ne7:
Kypcosoi npoekT Ne8:

«PacuyeTt Harpy3ok Ha IpOBO/A 3a[JaHHOM LIeMHOW KOHTAKTHOU MO/JBECKI»;
«PacueT MakcMMasnbHO JOMYCTUMBIX JIJIUH MPOJIETOBY;
«CocTaBneHre CXxeMbl TUTaHUS ¥ CeKLIMOHUPOBAHHWSI KOHTAKTHOU CeTU

«PaccTaHoBKa Orop B rop/IOBUHE CTaHL[UM»

«PaccTaHoBKa orop B cepefiiHe CTaHLMN»

«PaccraHoBKa onop 1o KOHIIaM CTaHLIAK»

«TpaccupoBKa KOHTAaKTHOM CeTH Ha CTaHLIAN»

«Pa3buBKa aHKepHBIX YYaCTKOB Ha T/IaHe KOHTAaKTHOU CeTH TeperoHa»

Kypcogoii npoekTt Ne:9 «PaccTraHoBKa omop Ha ryiaHe KOHTAaKTHOM CeTU reperoHa»
Kypcosoiu npoekT Nel0: «TpaccupoBKa KOHTaKTHOM CeTH Ha IeperoHe»
KypcoBoii mpoekT Ne:11 «ITog6op 060py/joBaHHS Ha TJIaHaX KOHTAKTHOM CETH CTaHI[UU U

rieperoHa

Kypcogoii npoekTt Nel2: «CocTaB/ieHre crieiduKalyii Ha TijlaHaX KOHTAKTHOM CeTU CTaHLIUU U

TieperoHa.»



Kypcogoii mpoekt Nel3: «Pa3paboTka 3KOHOMHUYECKOTO pa3sziesia»
KypcoBoii npoekt Nel4: «Pa3paboTka TeXHO/IOTHUECKOTO pasjesna»
KypcoBoii mpoekT Nel5: «OdopmieHre KypCcOBOTO IIPOeKTa»

1.PacueTHbIe peXXUMBI HArpy30K

OCHOBHBIMU pacyeTHBIMHU peXXMMaMH Harpy3o0K /it IPOBO/IOB KOHTAKTHOU CeTH SIB/ISTFOTCS:

a) Pexxum MMHMMa/bHOM TemIiepaTypbl IPU OTCYTCTBHUM TOJIONEa M BeTpa — BbI3bIBaeT CXKaTue
Tpoca.

06) Pexum Haubosblleld BeTPOBOM Harpy3ku Tipu Temrmepatype +5C (Wid 10 JaHHBIM
MeTeopOoJIOTHUeCKUX Hab/Ito/ieHni) — BbI3bIBaeT PAacTsDKeHUe IMPOBO/IOB.

B) Pexxum HamOosibllleli Harpy3kd OT ToJjiofiefia TIPM OJHOBPEMEHHOM BO3/elCTBHM BeTpa Ha
TIOKPBITbIE TOJIONIEOM MpoBoAa mpu Temrieparype -5C (MM MO [JaHHBIM MeTeOpOJIOTMUYeCKHX
HaOJTF0/IeHNI) — BBI3bIBAeT PaCTs’KEeHHUe TTPOBO/IOB.

r) Pexxkum HauBbICIIIel TeMIlepaTypbl MPY OTCYTCTBUU JJOTIO/IHUTE/IbHBIX Harpy30K.

2. OnpejiesieHre paCyeTHBIX HAarpy30K Ha MPOBOJA

2.1 BepTuKasibHasi Harpy3ka OoT COOCTBEHHOI0 Beca OJJHOTO TIOTOHHOT'O MeTpa MPOBO/[0B MOABECKH,
oripeziesisieTcs 1o Gopmyiie:

gen.=g, +n, -(gK + gc) 1)

)
rje dr, gk - Harpy3Ka oT COOCTBEHHOTO Beca HeCyILero Tpoca M KOHTAaKTHOT'O MpoBoja, 0aH/m;
gc - Harpyska oT COOCTBEHHOTO Beca CTPYH U 3aKHMOB;
[Mpunumaetcsi paBHo# 0,1 0aH/m - A7isi OAHOTO KOHTAaKTHOTO MPOBO/A;
Ny - YUCJI0O KOHTAKTHBIX IIPOBO/IOB.
BropocTeneHHbIX IyTel CTaHLIMU
ger =91 * 9k *9c (2)
2.2 [Ina pacuera JyIiH HEOOXOAMMO OTpe/Ie/IUTh PacyeTHble HAarpy3KH Ha TIPOBO/IA B PEXHMeE
MaKCHMMaJIbHOro BeTpa. Onpe/iesisieM BeTPOBble HAarpy3KW Ha KOHTaKTHbIM NIPOBOJ, M HECYILMI TPOC
XapaKTepHbIX TOUeK MeCTHOCTH.
Pacuert BesieM 1o hopmynam:
a) [J1d HeCyllero Tpoca

16
6) /17151 KOHTAaKTHOT'O TIPOBO/IA
K, v, ¥
16
rze Cy - aspoarHaMuuecKuii K03 UIUEHT T000BOTO COTIPOTHUBI/IEHUS IPOBO/IA;
Ky - k03(pduLMeHT, yYUTHIBAIOLIMI BBICOTY pacloJIO’KeHUsl MPOBOJOB KOHTAKTHOM CeTH Haf
TOBEPXHOCTBIO 3eMJIY;
V, - HOpMaTuBHasi CKOPOCTh BeTpa, M/C;
d - [uameTp NpoBoZia, MM;
H - BbICOTa KOHTaKTHOT'O TIPOBO/Ia,MM.
2.2.1 BropocTeneHHbIe ITyTH CTaHL[UU
Kg npuHumaem paBHbIM 0.7, Tak KaK KOHTaKTHasl C€Thb Ha CTAHLIMW 3alljuIlleHa MOCTPOUKaMH, UTO
CHI)KaeT CKOPOCTh BeTpa.
PTV max =

P =

KV max

P,

TV max :CX

-d 107 ©))

PKVmax :CX ’ H .10-3’ (4)

2.2.2 I'naBHbIe yTH CTAHLMY U BbleMKa ry1yOnHOI 6omee 6 M.
KgpaBno 0,7
P J—

TV max



PKV max =

2.2.3 TIpsiMoli yuacTOK IeperoHa v KpyBble Pa3/IMUHbIX Pa/INyCOB Ha OTKPBITOM MECTHOCTH.

Ks paBHo 1,25

PTV max =

PKV max =

2.2.4 HacslIrb BBICOTOU S5M

Ks paBno 1,35

PTV max =

PKV max =

[1pu mozcueTe criefyeT yuecTb pa3Myue B CEUeHUU MMPOBO/IOB KOHTAKTHOM CETU IJIaBHBIX My TeH.
2.3Pe3ynbTHpYyloOLLjasi Harpy3Ka Ha HeCyLIU TPOC B PeXMMe MaKCHMasabHOT'O BeTpa OIpejenseTcs

o opmyie:

gTVmax :\)gz+PT2Vmaxs (5)

rje g — BepTHUKa/IbHas Harpyska OT Beca BceX NPOBOJOB, 0aH/m;

Prvmax — TOPU30HTA/IbHAs Harpy3Ka Ha HeCyILui TpPoC OT BO3ZelCTBUs BeTpa, 0aH/Mm.
[TopcueT Harpy3Ky HY>KHO BBIIOJIHATB //1S1 BCeX XapaKTepHbIX TOUEK MECTHOCTH. Pe3ybTHpytolas
Harpy3ka Ha KOHTAaKTHbIe TIPOBO/Ia TO/CUMTHIBATL He TpeOyeTcs, T.K. BeTpOBas Harpyska B
OCHOBHOM BOCIPMHMMaeTCsl (PUKCcaTopaMu y OIop.
2.4 PexxuM roJjionefia ¢ BeTpOM
[nsi onpefieneHust [JIMH TIPOJeTOB B 3TOM pacueTHOM peXuMme, HeoOXOJUMO OIpeZenuTh
pacueTHble HAarpy3kKH Ha MPOBO/A, TOKPBIThIE T0/10/1el0M [I/Isl BCeX XapaKTepPHBIX TOUeK MEeCTHOCTH.
[TopcueT BepTUKa/IbHBIX Harpy30K Ha MPOBOZA OT Beca rojiojeia BejieM 1o (popMmysiam:
a) [/1s1 HecCyllero Tpoca
gen=0,8 -0,0009 -z -B, (d +B,) (6)
0) [/11 KOHTAaKTHOTO TIPOBO/IA
g =0,0009 7 B, d, +B,), )
rie T =3,14;

d — IvamMeTp HecCylilero Tpoca, Mm;

dep« — CpeiHUN [uamMeTp KOHTAaKTHOI'O MIPOBO/A, OIIpe/ieisieTcs 1o (popMyiie:
H ; A ’ ®)
rge  H — BbICOTa KOHTaKTHOrO [IPOBO/IA, MM;
A —IlIVpUHa NIPOBOJA, MM.

dep.k. =

B, =B, K, ©)
B, =0,5 B, (10)
rze By - To/MHA CTeHKU roJio/iefia Ha HeCyleM Tpoce, MM;
Bk - TO/IMHA CTEHKH r0J10J/ie[la HA KOHTaKTHOM TPOBOJe, MM;
K, - K03(hdUIMenT, yUUTHIBAIOIMI BIMSAHKE JHaMeTpa IPOBO/a Ha OT/IOKEHKE roJIoie/a.
2.5 [losHas BepTHKa/bHasA HarpyskKa OoT Beca rosioJiesa
9r =9 thg '(ng'l'grc), (11)
rle  Nk-4UUI0 TIPOBOJOB;
grc — PaBHOMEPHO pachpejie/ieHHasi M0 JJIMHe MpojieTa BepTUKalbHas Harpy3ka OT Beca
rojiojezia Ha CTPyHax M 3a)KMMax MpY OJJHOM KOHTaKTHOM MpoBoJe, 0aH/m.
2.6 T'OpU3OHTa/IbLHYI0 BeTPOBYK) HArpysKy IIPOBOJa IIOKPbITbIE T[O0JIO/IeOM OIpeAe/uM 10
dbopmyie:
a) [/1s1 HecCy1lero Tpoca
K, v, ¥
16

P, =C, - d+2-B,)10° (12)

0) /17151 KOHTAaKTHOT'O TIPOBOJIA:



Py :CX

(&, v.¥
16

rae Vr = (0,5 0o 0,6) ‘VH

2.6.1 BropocTeneHHsbIe IyTH

Prr =

CX:1,25; KB:0,7

Py =

Cx=1,25; Kz=0,70
2.6.2 T'naBHbBIE TIyTU CTAHIUM U BbIEMKH TJTyOHHOM Oosiee 6 M

P =

Cx=1,25; Kz=0,7

Pxr =

Cx:1,55, KB:0,7
2.6.3 Ilpsamoli yuacTOK IeperoHa ¥ KpyBble pa3/MYHbIX PaInyCOB HAa OTKPBITOM MECTHOCTH

P =

CX:1,25; KB:0,7

Py =

Cx=1,55; Kg=1,25

2.6.4 HacpIns BBICOTOM S5M

P =

Cx:1,25, KB:1,35

Pxr =

Cx:1,85, KB:1,35
2.7 CyMMapHas Harpyska

0=\(g+g,) +B,

2.8 BIOOD UCXOHOTO PACYETHOTO PeXKUMa

Tabsmria 1 — Harpysku, JeiCcTBYIOIMe Ha TTPOBO/Ia M TPOCHI KOHTAKTHOM CETH

(H+2-B,) 107’

(15)

(13)
(14)

Pexxum
Pexxum
roJsionefa c | BeprukanbHas Harpys3ka
MaKCHUMaJIbHOI'O BeTpa
BETPOM
XapakTepuCTUKU
MeCTHOCTH TPOBO/0OB rosiojeja
> > <
§ E E — £ v
& = E
n. a9 o0 o | A o0 o o b 5
BropocTerneHHbie
IyTU
['naBHbIE MyTH

CTaHIMM W BbIEMKHU
rybuHol 6osee 6
M

[Ipssmoli  yuyacTok
reperoHa U KpuBble
pa3MUUHBIX
pajjuycoB Ha
OTKPBITOH
MECTHOCTHU

Hacuinis  BRICOTOM
5m




[l71s1 pacueToB [IMH TIPOJIETOB /000N XapaKTepPHOW TOUKM MECTHOCTU HY>KHO NPUHUMATh TaKOMN
peXXuM, TPU KOTOPOM Harpy3Kd Ha MpOBO/ja MaKCUMaslbHbIe, T.e. eC/IU Prymax 00/bIIIe Py — pacuer
BeJlyT B pe)KUMe MaKCHUMa/IbHOTO BeTpa.

Ecnmu okaxketcs, UTO Pkr MeHbIe Pryma., TO pacyeT BeAyT B pexXuMe rosiojiefa C BetpoM. [ns
yZ00CTBa MpUMeHeHHs] paCCUYMTAaHHBIX Harpy30K Ha MPOBOJA KOHTAaKTHOM CeTH, JaHHbIe CBeZieM B
Tabmuy 1.1.

OpUeHTUPOBOYHO pEeKUM MOXKHO YCTaHOBUThH CpaBHEHHEM BeTPOBBLIX HAarpy3oK Ha IIpOBOZA B
pe>xume BeTpa U roJiosiefia C BeTPOM.

Ecm okaxkeTcst, 4To ofiHa M3 BesimunH Oosibie ipyroit Ha 20%, TO ompe/ieneHye MpoJIeTOB MOXHO
B peXkruMe HauOoJibIlIel Harpy3Ky.

Ecmu menbie 20%, TO pacuyeT HY)KHO BeCTH il 00erX Harpysok, a /i TPaCCUPOBKH TIPHHSTH
HavMeHbllIYe [/IUHbI ITPOJIeTOB.

3. Pacuer ayivH NpoJ1eTOB Ha NPAMBIX U KPUBbIX yyacTKax IyTU

Pacuer ay1vH 11p0J1eTOB Ha NPSMBIX y4acTKax IMyTH:

K
]_) lmax :2\/7 : BK.[IOH - Yk +\/(BK¢10H - J/K)Z - a’ (16)
PKl - P3
yIpolaeM:
2) BHP :BK.,HOI'[ - Yk +\/(BK./:(OH - yK)Z - a’ (17)
ripeoOpasyem:

3) (18) rge K-

HOMHMHAaJ/IbHOEe HaTsKeHHe KOHTaKTHOTO NpoBo/ia, 0aH;
Bk sjon — HanbosblIlee OMyCTUMO€e TOPU30HTA/IbHOE OTK/IOHeHHEe KOHTAKTHBIX TIPOBOZIOB OT
OCH TOKOIIPMEMHHMKA B MPOJIeTe;
Bk jon= 0,5 M — Ha IpSIMBIX y4yaCTKax NyTH;
Bk jon = 0,45 M — Ha KpUBBIX yyacTKax IyTH;
a — 3ursar KOHTakTHOro nposozga, a = 0,3 — Ha mpsMbIX yvacTkax, d = 0,4 — Ha KpPUBBIX
y4JacTKax;
K; - onpesiensieTcs 10 BbIPa)KeHMUIO
K1 :K2 +2 n ) § (19)
rze 1 4 J - KO3(PhULIMeHT, YUUTHIBAIOIIUN My IbCal[iy BeTpa;
& - K03 PULMeHT AUHAMUUHOCTH.
K, =K, ‘K, ‘K, (20)
Pacyer MakcumanbHO [ONYCTUMBIX J[JIMH TIpojieTa OC/JIOXKHEH TeM, YTO B (OpPMyJly BXOJUT
BeJiMuMHa P — 3KBUBa/ieHTHasi Harpyska, PaBHOMEDHO pachpefessieTcsl Mo JJMHe I[poJieTa,
BbI3bIBAET TAKOE K€ TOPU30HTAa/IbHOE OTK/IOHEeHHEe KOHTAaKTHOIO MPOBO/ia, KaK M Harpy3ka OT CTPYH
B Cpe/iHeli uacTu MpoJieTa, orpeersieM 1o ¢popmyiie:

Py T-P; K- i i L. P Pr ) Yk
P, = I , 1)
ok 1065, KT
gy *
re T — HaTsDKeHHe HeCYILero TPoca KOHTAKTHOM IOIBECKH B paCUeTHOM pexkume, naH;

P; — BeTpoBas HarpysKa Ha HeCyLMi Tpoc, faH/m;
Qm — pe3yJIbTUPYIOLLasi Harpy3Ka Ha HecyIuii Tpoc, faH/Mm;
[ — piviHa mposieTa, M.



CpefHsis j/IHA CTPYHBI B CpeJjHel 4acTH MpoJjieTa, M

—h- o115 -9
Ser L (22)

rje h — KOHCTPYKTUBHas BbICOTa KOHTAaKTHOU MOBECKH, M;
g — HarpyskKa OT Beca IIPOBO/IOB KOHTaKTHOU Mo/Becku,faH/m;
To — HaTsDKeHHWe HeCyL[ero TpoCa KOHTAKTHOW IIO/BECKH TIPH OeCrpOBOHOM  TOJIOXKEHUH
KOHTaKTHBIX TIPOBO/OB,AaH.
gy =ng '(gK +gn<) (23)
[dns  onpepeseHus UIMH TIPOJIeTOB  Oy/leM TI0/Ib30BaThCSl METOZIOM  I10C/Ie/[0BaTe/TbHbIX
nipuO/IKeHnH. MeTof, COCTOUT B C/IeAYIOIIEM:
1. Tlpunsis ~ P5=0, onpegensieM lna;
2. 1551 HaliieHHOT 0 3HaueHust | HaxoAuM Py;
3. BHOBb HAXOAUM Ipqx C Yyu€TOM P,
OrnpepesnisieM [/IMHY MPOJIETOB /7151 BCEX XapaKTePHbIX TOYeK MECTHOCTH.

3.1 BropocrerieHHble IIyTU CTaHLIUU lnax=...
3.2 I'/aBHbIe TIyTU CTAHLIUU lnax=...
3.3 IIpsiMoi1 yyacToK neperosa lnax=...
3.4 KpuBas pasuycom R; Lnax=...
3.5 KpuBas paguycom R, Lnax=...
3.6 Haceirb BbicOTO# G0s1ee 5m lmax= ...
Tabnuua 2 - [I1HBI TPOJIeTOB
XapakTepHble TOYKU P,=0 [JnvHa niposeToB P, [miHa  mposeta

MeCTHOCTH C yuetoM Py J/1s1 TPACCUPOBKHU
BropocreneHnHsle IyTH
['naBHbIE TIYTH

ITpsiMble yyaCTKU neperoHa
Kpusasi R1

Kpusas R2

HaceInib BbICOTOM O0siee 5M
4. OCHOBHBI€ TI0JIO’KEeHUSI TI0 COCTaBJIEHUIO T7IaHa KOHTAKTHOW CeTH

4.1 I'abapuThl KOHTAaKTHOU CETH

HopmasnbHyro BBICOTY KOHTaKTHOI'O IPOBOJA Ha IeperoHax Haj, 'OJI0BKAMU PeJIbCOB NPUHUMAKOT
paBHOM 6255MM (ecM TyTh y/IOKeH Ha Ije0eHOUHOM OCHOBaHMH) M 6600MM Ha CTaHLHU.
MakcumanbHasi BbICOTAa HaJ, TFOJIOBKaMU pebCOB He [JOJ/DKHA IpeBbiatb 6800MM C yueTom
OT’KaTus MPOBO/Ia TOKOIIPUEMHUKOM.

MuHMMabHasi BbICOTAa TIPU IKCIUTyaTal[MOHHBIX YCIOBUSIX He J0/DKHA ObITh MeHee 5750MM Ha
neperoHax 4 6250mMM Ha craHyusax. C pasperueHueM MIIC pomnyckaeTcss yMeHblIeHUe BBICOTHI /10
5675MM Ha rnepeMeHHOM TOKe U 5550MM Ha MOCTOSTHHOM TOKe.

Paccrosinue ot dapdopa u30/aTOpa CO CTOPOHBI HAMpsDKEHUs /10 3a3eM/IeHHbIX YacTeld Z0/DKHO
ObITh He MeHee 150MM Ha JIMHUSIX TIOCTOSIHHOTO TOKa U 300MM Ha JIMHUSIX TIepeMeHHOT0 TOKa.
PaccrosiHme oT paboyero KOHTAaKTHOTO TIPOBOAA [0 HIDKHETO (UKCHDYIOLIET0 TPOCa,
buKcupyolLelt OTTSHKKA JPYroro MyTH, a Tak >Ke 0 OCHOBHOTO CTep>KHs1 oOpaTHoro (ukcaTopa He
MeHee 400MM TIpy CKOPOCTH JiBMKeHus1 10 120km/u 1 500MM ipu 60/1ee BBICOKHX.

PaccTossHMe OT KOHTakKTHOrO TPOBOZA [0 PAacCIONIOKEeHHbIX HaJ HUMH 3a3eM/IeHHBbIX uacTei
OMOPHBIX YCTPOMCTB M WCKYCCTBEHHBIX COOPY>XEHUW IpPU MNOCTOSSHHOM Toke 500MM, mipu
nepeMeHHOM ToKe 650MM. PaccTosiHue OT HWKHeW IpaHu OTCTOMHMKA /10 KOHTaKTHOTO INPOBOJA
npyuHrMaroT 100M pu ABOWHOM KOHTakKTHOM IpOBOJe. PacCTosiHMe OT TOKOBeAYILMX uacTen
CEKL[MOHHBIX pa3beJuHUTe/el [0 3a3eMJIeHHbIX KOHCTPYKLMM MPUHUMAKOT DaBHbIM He MeHee
800MM Ha nocTositHHOM TOKe, 1000MM Ha repeMeHHOM.

4.2 T'abapuTsl omiop




OTO pacCcTosiHWe OT OCH IMyTH [0 BHYTPEHHEHM TpaHU OTOp Ha ypOBHe T'OJIOBKH pefbca. ['abaput
OTIOp /ISl TIPSIMBIX YYaCTKOB MyTH JJOJDKeH ObIThb He MeHee 3100MM, a Ha KPUBBIX y4yacTKax MyTH
BBIOMparOT 10 Tabsuie 52 ¢Tp.297. B 0c0060 TPYAHBIX YC/IOBUSIX Pa3pellieH0 YMeHbIIaTh TabapuT /10
2750MM, a Ha mieperoHax 2450MM. Ha cTaHI[UsIX KpoMe TJIaBHBIX MyTeH, Te rabaput orop Jo/bkeH
ObITh He MeHee 3100MM.

Ha Briemkax ripu gyivHe 100m rabapuT oriop MpUHUMAIOT 710 5700MM.

Omopbl U30UPOBAHHBIX TUOKUX MTOTIEPEUrH YCTaHaB/IUBAIOT ¢ rabaputom 4100MM Ha TTOCTOSTHHOM
ToKe 1 4500MM Ha repeMeHHOM.

4.3HopMbI pacriosioykeHusi OTIOp KOHTAaKTHOU CeTH BO/IM31 MCKYCCTBEHHBIX COOPY>KeHUH

[pu mmpuHe 60K0BO# TU1aThOPMBI 10 4M OTIOPHI YCTAHABIMBAIOT 3a Mpefenamu raatdopmel. [Ipu
pacrosioXkKeHUH Orop Ha TiaTdopme pacCTOsiHUE OT Kpasi T1aT(OopMbl [0 BHyTPeHHe IPaHH OTOpEI
JIOJDKHO OBITb He MeHee 2M, [JOTTyCTUMO YMeHbllIeHHe 3TOr0 pacCTOsIHUsL, HO He MeHee 3,1M OT ocH
MyTH.

Onopsl, THOKWe U KeCTKHe TorepeurHbl, TPoeKTUpyeMble BOIM3U CBeTO(GOPOB, MyTeNPOBO/OB U
3/laHHAK pacrioyiararoT Ha PaCCTOSIHUM SM OT HUX.

Omopbl Tepesi CUTHalaM{ YCTaHAB/IWBAKOT C TaKUMHU >Ke rabapuramu, 4toObl He yXyAIIaTh
BUJMMOCTb CUTHAJIOB.

Ornops! y Kene3HOJOPOKHBIX Iepee3/j0B yCTaHaB/IMBAIOT Ha paCCTOSIHUM He MeHee 25M II0 XOLy
noe3za. Ha ogHOMYTHBIX yuyacTKax 3TO pacCTOssHUE He MeHee 25M, HO C IVIaBHBIM yJaleHueM OT
niepeesfia. Bo Bcex ciiyuasix orophbl, aHKepbl U UX OTTSDKKU JI0JDKHBI ObITH PacIiosioykeHbl He MeHee
S5M OT mpoe3xed 4vacTh mnepee3fa. PaccTosiHMe OT CHUTHAAOB [0 4YacTed HaxOJALUXCS TOZ,
HanpsKeHUeM — 2M TPO MOCTOSIHHOM TOKe U 2,5M — [Py [IepeMeHHOM.

Omopsl, ycTaHaBMBAaeMbIe B[0JTb TYITUKOBOT'O TIYTH /I0/DKHBI UMeTh TabapuT He MeHee 4M. Oropsl,
OTTSDKKH, aHKepa JI0/DKHbI YCTaHaB/IMBaThCS 3a YIIOPOM TyInHuKa He MeHee ueM B 20M. PaccTosiHue
OT TIOA3eMHOM YacCTU OTOPhI ZI0 WH)KEHEPHBIX COOPY)XeHHH [JO/DKHBI OBbITh He MeHee 1M, a TpH
BUOPOIIOTPYKEeHHUsIX — 2M.

4.4 O611e MoIoKeHUsT

[TnaHbl KOHTAaKTHOM CeTH COCTaB/SIOT TakK, 4ToObI obecreunBasach HaJ€KHOCTb PAbOOTHI
KOHTAaKTHOW CeTH, YZ0OCTBO MOHTa)ka W IKCIUTyaTal[ii, MUHUMaJIbHbIE 3aTPaThl HAa COOPY>KEHHUS.
[Tpy MpOeKTUPOBAaHUU [IOJDKHBI OBITH BBITIOJTHEHBI C/ie/lytoliie TpeOoBaHusI:

. HauOosblIast [oMycKaemasl [IliHa aHKepHOTO yJacTKa Ha MPsIMOM Y4acTKe TyTH
1600m (B BHge uckmouenus 1800m);

o JJ/IMHY TIpoJieTa B MeCTax CpeJIHUX aHKepoBOK COKpaljaroT Ha 10%;

o JJVIVHY TIepex0HbIX MPO0JIeTOB U30JIUPYIOLMX CONPSHKEHUM COKpAIllatoT Ha:

10% - B kxpuBbIX R mensb11e 500Mm;
15% - R ot 500 g0 1000mMm;
20% - R ot 1000 zo 1500m;
25% - R 6osbiiie 1500M 1 Ha MPSIMBIX yyacTKaXx MyTH.
. pa3HMLIA B JI/IMHE IBYX COCEHUX MPOJIETOB He ZI0/KHa ObITh Oostee 25%);
o pacronoXKeHue COMNPSPKeHMH Ha KPUBBIX yuacTKax myTu R menbiie 1000M u mof,
VICKYCCTBEHHBIMU COOPY>KeHUsSIMU He JI0ITy CKaeTCs.
4.5 CocraB/ieHue TjlaHa KOHTaKTHOW CeTH CTaHL[UU
[ToceoBaTeIbHOCTD BBINOIHEHYS 171aHA KOHTAKTHOM CeTH CTaHLUU:

4.5.1 HauepTuTb TOHKWMH JIMHUSMUA Ha MUJUTUMETPOBOM Oymare ruiaH CTaHLMM B Maciiutabe
1:1000 B COOTBETCTBHMU C 3a/jlaHHeM KypCOBOT'0O MpoeKTa (B 1MM — 1m);

TOHKMMM BepTHKaJbHBIMUA JTMHUSIMU HaHECTHU LIeHTPhI BCeX CTPe/IOYHbIX MepeBO/IOB U

BXO/JHBIX CUTHAJIOB CTaHLUY;
4.5.2 HaHecTH Ha TUlaH CTaHL[MM CTAHL[MOHHbIe MUKeThl yepe3 Kaxkable 100M 1o o6e cTtopoHbl. Ochb
NaCCa)XUPCKOT0 37,aHUs ITPUHSATA 3a HYJIeBOU ITUKeT.

4.5.3 HanecTM Ha m/IaH CTaHLUMM HWCKYCCTBEHHbIe COOPY’KEHUS: MacCa)kKUpPCKoe 3/jaHue,
rocaZloyHble 11aTt¢opMbl, MelexoHbI MOCT, )KeJ1e3HOJOPO’KHbIN repees;
4.5.4 YKa3arb pa3Mepbl MeXXynyTui uepe3 Kaxable 100Mm;
4.5.5 Hanectu MecTa, rae HeoOX0auMO (pUKcalysi KOHTaKTHBIX TTPOBO/IOB:



4.5.5.1 Ha Bcex CTpe/iOuHBIX TiepeBOJaX 3/eKTPUGUIIMPOBAHHBIX ITyTeHd, HaJ KOTOPbIMHU
pacrionararoTcsl BO3ZAYLIHbIe CTPeIKY U MepexoHbIX KPUBBIX (Che3zax);

4.5.5.2 Mecra, rje KOHTaKTHble IIpOBOZAa U3MEHSIOT CBOe HarpasjeHue. Hawnyuiliee mecto
pacronoXxeHus: GUKCHPYIOLMX YCTPOMCTB Ha BO3AYILIHOW CTpPeJIKe HaXOAWUTCSl Ha PacCTOsIHUM 1-2m
OT MecCTa IlepeceyeHUs KOHTAKTHBIX IIPOBOJOB B CTOPOHY OCTpsKa crTpenkud. OT LieHTpa
CTPeJIOYHOro TepeBo/ia MeCTo Havyulllell pukcayy OyjeT UMeTh Cefyloliye 3HaUeHusI:

Tabnuua 3 — pacrosioykeHre GUKCUPYIOIIMX YCTPOUCTB.

Mapka KpecTtoBuHbl | 1/22 1/18 1/15 1/11 1/9

Haunyuiiee mecto
YCTaHOBKHU

(bUKCHUPYIOLMX
YCTPOWCTB

12,5 10,8 10,5 7,5 6,0

4.5.6 Pa3buBKa 0110p B rOpJIOBUHAX
Haubosee 1jeiecoobpa3HbiM BapUAHTOM TIPH Pa3HBIX OMOpaxX B TOPJIOBUHAX SIB/ISETCS yCTaHOBKA
HeCYyIIMX OOp B HaMeueHHbIX MecTax (pUKcalu CTPesioK.
4.5.7 Pa306uBKa 3a/jJau¥ — yBsi3ka MeCT YCTAaHOBKH OTIOP /I/I1 MOHTa)Ka U30/IMPYIOIIHUX COTIPSIKEHUIN
aHKepHBIX YYaCTKOB KOHTAKTHOM CeTH CTaHLMM U TNPUMBIKAKOLMX IeperoHoB. M3onmpyromme
COTIPSDKEHMS] pa3MeLaloTCsl MeXJy BXOJHbIM CUTHAJOM CTaHLUM M TIepBOM  CTPeIKou
TIPUMBIKAIOILeH K JaHHOMY 1yTH. KpaliHIO0 TiepexojHyI0 OMOpY YCTaHaB/IUBAIOT He Oyike 5M OT
BXO/IHOTO CUTHAaJa, B aHKePHbIe OTIOPhI U OTTSKKU Y BXOJHBIX CUTHAJIOB YCTaHABIMBATh He Ovke
25M OT cWrHazia pacCTaHOBKY OIOP CONPSUKEHWM — aHKEepPHBIX YYaCTKOB YBSI3bIBAKOT Pa3/INYHbIMU
MeCTaM{ YCTaHOBKU OIOP B FOPJIOBHHE CTaHLMH.
4.5.8 Pa30uBKa OMop CpejiHel 4acTH CTaHIUU

4.5.90npenenutb criocod mepexoja KOHTAaKTHOM CeTH 4Yepe3 HCKYCCTBEHHOE COOpY’>KeHHe
(merexoZHbIM MOCT, TYTENPOBOZ) W B COOTBETCTBUM C TIPUHATBIM pelleHWeM HaMeTUTb
pacronoXeHue OMoOp Y UCKYCCTBEHHOTO COOPY>KEHUSI U MPOJIETOB [Jisl CPe/iHeli aHKMPOBKY;
4.5.9.1 HameTuTh MecTa yCTaHOBKM y CTAHLIMOHHBIX CTPOEHMM (Tacca)kKupCcKoes[aHue,
rakrays 4 T.z.);
4.5.9.2 Omnpenenutb Croco0 MepeKpbITUs TyTel (KecTKhe W TUOKHWe TIONepeuMHbI) U
HaMeTHUTh PacrioyioXKeHHe OTop Y KpaliHUX MyTel CTaHLIUK U eCJA TPeOyeTCst — B MeX/IYTyThe;
4.5.9.3 HauepTuTh OMOpBI Ha TUIaHe CTAHIUK TPOCTaBUTh rabapUTHI OT OCH KpaWHero
IyTH, PaCCTOSIHME OT OCH NaCCa)KUPCKOT0 3/JaHus.

4.5.10 Pa36uBKa aHKepHBIX yUaCTKOB

4.5.10.1 ITpOeKTUPYIOT M30JIMPYIOL[He COTIPSDKEHHWS B OJHOM KOHLIE CTaHLMU U B
JPyrOM KOHL{e CTaHLIUM;
4.5.10.2 HamMeuaroT aHKepOBOK I10 Ka)KIOMY 3/1eKTpUHUIMpOBaHHOMY MyTU. Ecimu

JJIMHA aHKEepHbIX YYaCTKOB MPEBOCXOJUT MAaKCUMalbHO [OMYCTUMYHO, IIpefyCMaTpUBarOT
COTIPSDKEeHMs], Pa3MeIlaloT UX 10 BO3MOYKHOCTU Ha KPAaHUX MYTSX;

4.5.10.3 [IpoeKTUpYIOT OTAe/ibHbIE aHKepHble Y4YaCTKU Ha Cbhe3lax MeXAy IaBHbIMU
My TSAMU.

IIpumeuanue:

a) Ha MeTa//TMUeCKUX Oropax Z0MyCcKaeTcsi pa3MelaTth He 6osee 2-X aHKEPOBOK;

0) Ha kes1e300eTOHHBIX OTOpPaxX MOXKHO pa3MelaTh aHKePOBKU C KOMITEHCATOPaMH TOJIBKO C OJJHOM
CTOPOHBI OIOPHI;

B) He JIOTyCKaeTCs pa3MellleHre aHKePOBOUHBIX BeTBel HaJ, KPbIlLlaMHy 3/IaHUM.

4.5.11TToacunTaTh AJMHY aHKEPHBIX YUYaCTKOB, TOCTaBUTh UX JJIMHY U HOMED Y Ka)KJJ0l aHKePOBKHU
4.5.12 Pa36uBKa 3Ur3aroB

4.5.12.1 HaMeTUTh 3Wr3arv Ha BO3AYLLIHbIX CTPeJIKax;



4.5.12.2 HameuaroT 3ursard Ha CONPSDKEHUAX B KOHILIe CTaHLUMM, yBfA3aB WX C 3Ur3araMd Ha
BO3/YLLIHBIX CTpe/Kax [JIaBHbIX MyTel;

4.5.12.3 HameyaroT 3Ur3aru o BCel CTaHL1H.

4.5.13 TpaccrpoBKa MUTAIOIMX, OTCACIBAOLIUX U IPYTUX MPOBO/IOB

4.5.13.1[uTarome JMHUKM pa3sMeCTUTb Ha ONOpax KOHTAKTHOM CeTU C I0JIeBOM CTOPOHBI, NPHU
BbICOTe orop 10M MOXXHO MOHTHPOBATh 0Oe3 crieliaabHOro KpoHITeitHa oauH ¢uzep. I1pu BeicoTe
orop 15M (oropel THOKKX TOTepPeYrH) MOKHO pa3MelaTh /iBa MUTarIux ¢ugepa. Ha creryansHo
yCTaHOBJIEHHBIX OTOpax BbICOTOM 15M MOXXHO pa3smeljaTh 4 ¢puzepa ( 1o JBa C KaXK0M CTOPOHBI).
OrtcacsIBarolye JIMHUY pa3MellaloT HiKe MMATAIOLUX;

4.5.13.2 Tlepexozpbl MPOBO/OB MUTAIOIIMX M OTCACHIBAIOLIMX JIMHUM Yepe3 KOHTAaKTHYIO CeTb IyTel
OCYIIIeCTBJISIIOT TIPY TIOMOIIM CITeLa/IbHBIX OT0p, YCTaHAB/IMBaeMbIX MO 00e CTOpPOHBI MyTH. Ha
KaXk/IoM oriope MO)KeT ObITh 3aaHKepoBaHO He Oosiee 2-X JMHUN TIPU YCJIOBUU TIPUMEHEHUs
CrelaIbHbIX KPOHIUTEHHOB.

4.5.14 ObpaboTKa T/1aHa CTaHIUH

4.5.14.1B CcOOTBeTCTBUM C MPUHATOW CXEMOW CEKLJMOHMPOBaHWS KOHTAaKTHOU CeTH Ha CTaHLUH,
OTMEYalT MeCTa YCTAaHOBKM CEKLIMOHHBIX M30JIITOPOB C YyKa3aHuWeM HX TUIOB. CeKIJMOHHBIe
M30/ISITOPBI Pa3MeIaloT y CTPeIOUHBIX MepeBOZI0B MeX/y CTPeIKaMH U Tpe/ielTbHbIM CTOJIOUKOM.
JTO paccTosinie npuHuMaetcs: B ripefenax 10m g0 20M. CeKLIMOHHBbIE M30JATOPbI Y BXOJHBIX U
MaHeBpOBbIX CUTHA/IOB YCTaHAB/IMBAOTCA 38 CBETO(OPOM IO HaNpaB/IeHHUIO JABUKEHHUS.
4.5.14.2HaHecTd CeKLMOHHbIe pa3beJUHUTENM Yy OIOop, Ha KOTOPbIX OHU JIOJ/DKHBI OBbITH
YCTaHOBJ/IEHbI B COOTBETCTBUM CO CXEMOM CEKLJMOHMPOBAHUSI KOHTAKTHOU CeTH;
4.5.14.30603HaunThL MeCTa YCTaHOBKH TTPOJOJIBHBIX, 00XOAHBIX U MOTEPeUHbIX COeJUHUTeNel Ha
CTpe/Kax UCKYCCTBEHHBIX COOPY>KeHUsIX B MeCTaxX TPOTraHUsl IeKTPOBO30B;

4.5.14.40603HavalOT MeCTa yCTaHOBKU POT'OBBIX Pa3psiiHUKOB,;

4.5.14.50K0HUaTeNIHHO TIPOBEPSIOT 0003HayeHWe [IMHBI TIPOJIETOB, TIMKETOB, (DUKCATOPOB,
CpeJHUX aKTepOBOK, rabapyTOB OMOp B HarpaB/ieHWM cueTa KWIOMeTpoB. HaunHaeTcsi cyeT OT
IIepBOM aHKePHOM OMNOphl B OZHOM KOHIIe CTaHLIMK M 3aKaH4YMBaeTCsl Y aHKePHOM OIOpBI B IPYTOM
KOHL|e cTaHMU. Co CTOPOHBI YeTHBIX IyTel HOMepa OMOp YeTHble; C HEYETHOM CTOPOHBI —
HeyeTHBbIe.

4.5.14.6CocrapsisitoT Tabumily ¥ 0003HauaroT TUTIBI OTI0p, (PyHAaMeHTOB, KOHCOJIel, (PUKCaTOPOB.
4.6 CocraBiieHue 1y1laHa KOHTAKTHOM CETH IeperoHa

4.6.1 TloaroroBka mnjaHa meperoHa. B cepejuHe WcTa TPOBOJAAT JIMHUM COOTBETCTBYIOLLME
KosuecTBy myTteit. B macirabe 1:2000 (1mM-2Mm). Hike miaHa meperoHa Ha paccTostHuu 30MM OT
OCH TIYTH HAHOCST CIIPSIM/IEHHBIN T/IaH TleperoHa Ha KOTOPOM YC/JOBHBIMU 0003HaueHUsIMU
YKa3bIBalOT KUJIOMeTpOBble 3HakUIO pasuyC U JIMHY KPUBBIX y4aCTKOB ITyTH, UCKYCCTBEHHbIE
coopy>XeHUsI  (Ke/lle3HOZOPOJKHbIe — Tepee3fibl, MOCTbl, TOHHEe/IW, MyTeNnpoBOAbI, JINHUMU
3/IeKTporiepesiau), HAChIIA C yKa3aHWeM BBLICOTHI M BbIEMKH C yKa3aHHeM TnyOuHbL. Mexay
KWJIOMEeTPOBbIMH JIMCKaMU BePTUKa/IbHBIMM JIMHUSMU HaHOCAT NUKeThl (yepe3 100M), HymMepyeMble
B HaIlpaBJ/IeHUU CYeTa KUJIOMeTPOB;

4.6.2 Bonb Bcero rneperoxa, pasmeliaroT TaO/IuLy;

4.6.3 Pa3zbuBka orop

4.6.3.1 TIpousBOAAT yBSI3KY CTAHLIMOHHBIX Y NIEPErOHHBIX MTyHKTOB I10 OTMETKE OCH U30JIMPYIOLLETr0
COIIPSDKEHHUsI CO CTOPOHBI COIIPSDKEHUS, ONpeJesssioT e€ II0JIOKeHUe I10 ITMKeTaM IleperoHa.
[TepeHOCs1 Ha MUlaH TMeperoHa OCTa/IbHbIE OMOPbI U30/UPYIOLIEr0 COMPSDKEHUs], OTMeUaroT 3Ur3aru
IIPOBO/IOB Ha COIPSDKEHUU;

4.6.3.2 TlpenBapuTe/bHO OMNpEAENSOT OPUEHTHPOBOYHOE PpAaCMoJIOXKeHWe aHKepPHBIX Y4YaCTKOB C
Y4eTOM MaKCUMaJIbHO JOIYCTUMBIX /IJIMH B KPUBBIX Pa3/IM4YHbIX PaJinyCOB;

4.6.3.3TIpoBecTH pa3bMBKY OIOP C AJIMHOM MPOJIETOB COTJIaCHO TIPOM3Be/IeHHBIM pacueTaMm, 1o Bcei
JJIVHe Tleperoxa.

4.6.4Pa301BKa aHKePHBIX yU4aCTKOB U 3Ur3aroB. [Ipon3Bo/sT OKOHUaTe/bHYI0 pa3OMBKY aHKePHBIX
Y4acTKOB, CONPSDKEHUSI TPOEKTUPYIOT 3/71acTUYHBIMM B 3-X IpojeTax. OTMevarOT cpejHue
AaHKVPOBKHM B MPOJIeTaX YMEHbIIIEHHOU [I/TUHBI.



4.6.5BBINOJIHAIOT TPACCUPOBKY MUTAIOLIUX, YCUIUBAIOLIUX U [PYIrUX I[IPOBOJOB, B IlJIaHe
KOHTaKTHOM ceTH 0003Hayal0T MeCTa pacriosioKeHus1 Pa3psiiHUKOB, 3/IeKTPUUECKUX COeJMHUTeIeH,
CEeKL[MOHHBIX pa3beIMHATeNIeN U T.J.

[TonepeuHsle 3/1eKTpUUYECKHe COeLVHUTE/IN YCTaHAB/IMBAIO 3a Ipe/ie/laMyd PeCCOPHBIX CTPYH, HO He
nanee 15M ot oropsl yepe3 200-250M — ec/ii ceyeHHe KOHTAKTHBIX TTPOBOZOB Oomee 50% obiero
ceuenus noaBecku U 150-200M ecsiu Mensbie 50%. [Ipy nepemMeHHOM TOKe yCTaHaB/IMBAKOT 2 Ha
aHKepHBIM yYaCTOK — MeXXJy COIpsDKeHHWeM M Cpe/lHel aHKepPOBKOM C KaXJO0HM  CTOPOHBI.
[Tpor3BOJAT HyMepaL1io OIOop IO XOA4Y KM, C NTepBOM MPOMEeKyTOYHOH OMOpPHI MOC/Ie aHKePHOM €O
CTOPOHBI cTaHLU. CO CTOPOHBI HEUETHOIO ITyTH ITPUCBAaUBaOT HeyeTHbIe HOMepa.



7. Tekymiasi aTTecranMs CTyAeHTOB (KOHTPOJ/IbHBIN OMPOC).

Teky1jast aTTecTalyst 0 MEXAUCIUTUTAHAPHOMY KOMITIEKCY
OOBbeKTaMM OLIEHWBAHUSI BBICTYTIAIOT:
- CTerieHb YCBOEHUsI TeOPETHUECKUX 3HAHW;
- YPOBEHb OBJIa/IeHUsI TIPAKTUUECKUMH YMEHUSIMA M HaBBIKAMU TI0
BCEM BH/]aM y4eOHOI paboThl;
- pe3y/bTaThl CAMOCTOSITIEHOM paboThI.

3ajjaHue /i TeKyljelaTTrecTaluu.
Bomnpockl /ijis1 (KOHTPOJIBLHBIN 0Npoc)
onpockl /1A NpoBepKH ypoBHs o0yueHHocTH «3HATD»

1 CoBpeMeHHble CUCTeMbl KOHTAKTHOM CeTHM WU CmocoObl TOKOCheMa Ha pas3/InyHbIX
BU/IAX 3/IeKTPUYECKOr0 TPaHCIIOpTa.

2. OcHoBHble TpeOOBaHUsl, TpefbsB/isieMble K KOHTAKTHOM CeTW; MeXaHW4ecKast
MIPOYHOCTb, TPOBOAKUMOCTb, U3HOCOYCTONUYHUBOCTb, BETPOYCTONUYNBOCTD, 3/1ACTUYHOCTD.

3. KoHcTpyKuus 1 06/1aCTh TIpUMeHeHHs TIPOCTBIX KOHTAKTHBIX M0/IBECOK.

4. [ln1vHa npoJieToB U [JoNycKaeMble CKOPOCTH JBWKEHUSI 3/IEKTPONOe3/j0B MPHU MPOCThIX
NoJiBeCKax.

5.0CcHOBHBIe reoMeTpUYeCcKre MapameTphl LeMHbIX KOHTAKTHBIX ITO/IBECOK.

6.Knaccudukaius 1erHbIX KOHTAKTHBIX TIOJBECOK M 00/IaCTh TIPUMEHEHHS! Pa3/InUHbIX CHUCTEM
L[eMHbIX M10/IBECOK.

7.KOHCTPYKTHBHOE BBITTO/IHEHHE U PaboTa Mo/TyKOMITeHCUPOBAHHBIX 1I€TTHBIX TO/BECOK.

8. KoHCTpyKTHBHBIE 0COOEHHOCTH LIeTTHbIX KOHTAaKTHBIX TIOBECOK, MpeHa3HaueHHbIX /s
BBICOKOCKODOCTHOTO [IBH)KEHMUSI.
9. KoHcTpykiuH, MaTtepuarsl, (pr3nyeckre U MexaHW4yeCcKre XapaKTepUCTUKU KOHTaKTHBIX

TIPOBO/IOB; TpeOOBaHMs K LIeJIOCTH WX TIOBEPXHOCTH; CIIOCOObI coeiuHeHUs ( CTBIKOBKU )
KOHTaKTHBIX TIPOBOJIOB.

10. KoHCTpyKiMy, MaTepuasbl, GU3NUYECKHe M MeXaHWUYeCKHe XapaKTePUCTHUKU HeCYIUX
TPOCOB, YCH/IMBAIOLUX, TIMTAIOIIUX, OTCACHIBAIOIIMX TIPOBOJIOB, TIPOBOZIOB 3JIEKTPUUECKUX
COoeTUHUTe el W CTPYH; CIIOCOOBI COeAMHEHHS TTPOBOJIOB.

11. IlyTh 3KOHOMMM MeAu IIpU TNPUMEHEHWU Pas3/IMYHbIX MapoK HeCylIUX TPOCOB,
KOHTaKTHbIX, YCU/IMBAIOIUX U NTUTAOLIKX IIPOBO/OB.

12. W3ongaropsl A1 ceTed TIOCTOSIHHOIO M IIepeMEHHOr0 TOKa: 3/IeKTPUYeCKhe |
MeXaHUueCKre XapaKTepPUCTUKHU U30/ISITOPOB, SKCIUTyaTallMOHHbIe TpeOoBaHUS.

13. Pabourie HampspkeHUs] W TepeHanpsyKeHHsl, BO3ZEHCTBYIOIIE Ha HW30/SLHI0; YDPOBEHb
V30JISIL{MM KOHTAaKTHOM CeTH MOCTOSIHHOTO U IepEMEHHOI0 TOKa.

14. [Hetanu Jj1s Hecy1ero Tpoca.

15. CxeMblI OIIOPHBIX Y3/I10B LIeMHbIX 10/BECOK.

16. ON1aCTUUHOCTh KOHTAaKTHOU MOJBECKH.

17. HasHaueHre M yCTpOMCTBO CTPYH W 3/IeKTPDUUECKHUX COEIMHUTeNel, KOHCTPYKLMS
CTPYHOBBIX U COeVHUTE/IbHBIX 3aKUMOB.

18. AHKepHble y4yaCTKM KOHTakTHOM CeTH, MX [OIMyCTHMas [/JMHAa Ha MPSIMBbIX M KPUBBIX

y4JacTKax MyTH NpY MOJYKOMIIEHCUPOBAHHOW M KOMITIEHCUPOBaHHOM nozBecku. CpeJjHss aHKepOBKa
KOHTaKTHOT'O TIPOBO/Ia M HeCYIIlero Tpoca.

19. [Joryckaemoe HaTsKeHUe IMPOBOJ0B KOHTAaKTHOM CceTU. KOHCTPYKLMS KOMITeHCaTOPOB.
20. YCTpOUCTBO KOHTaKTHOM CeTM B MeCcTax COMpsDKeHWs aHKEepHBbIX YYacTKOB
(compspkeHus B IBYX Y Tpex mpoJietax ). HelTpanbHble BCTaBKU.

21. BospayiiHble cTpenikd: TpeGOBaHUSs, YCTPOMCTBO, 00/laCThb TPUMEHEHUs] OTJe/IbHBbIX
TUIIOB;

22. (bMKCHPOBaHHbIE BO3/AYIIHbIE CTPEKH.



23. YCTpPOWCTBO KOHTAaKTHOW TOJBECKHM B HUCKYCCTBEHHBIX COOPY)KEHHUSIX, MUHHMMasbHbIe
pacCTosTHUS OT MPOBO/IOB KOHTAKTHOM CeTH /10 3a3eMJ/IEHHBIX YacTel UCKYCCTBEHHBIX COOPYKEHUU U
M30/TMPOBAHHBIX OTOOMHUKOB.

24. PacueTHble KTMMaTHUeCKre yC/IOBUS; HOpMaTUBHbBIE U pacueTHble Harpy3KU Ha MpoBoOJa
KOHTaKTHOW CeTH; pacueTHbIe Pe)KUMBI.

8. IIpoMexxyTouHas aTTecTanus CTy/eHTOB.

[TpomesxyTouHas aTrecTalldss 10  MEXJUCLMIUVIMHADHOMY Kypcy B  (dopme
I depeHIIMPOBAaHHOIO 3aueTa.

K npome)XyTOUHOM aTTecTalMy JOMyCKarTCs CTY[eHThI, He UMelol1e 3al0/DKeHHOCTH T10
M3yuaeMbIM TeMaM, HUMelolue [Jonyck ydyeOHOW uactu. IIpu siBKe Ha 35K3aMeH CTyZeHTam
HeoOXO0ZMMO UMeTh 3aUeTHYIO KHIDKKY.

[To pe3ynbTataM BcexX BHU/IOB OLIEHOYHOM BEJOMOCTH CTY/EeHTY BBICTaBJISIETCS MTOrOBAast
OTMeTKa M0  MEeX[JUCLUIUIMHAPDHOMY  KYpCy. [Ilkama  OLEHOK: «OTJINYHO»,
«XOPOLLO»,«yZ0BJIETBOPUTEBLHO», «HEY/OBJIETBOPHUTEIBHOY.

CTyJieHTbl, He C/aBllMe 5K3aMeH B YCTaHOBJIEHHOe BpeMs 10 yBa)KUTe/JbHOW IpUYMHE,
MO/ TBEPXK/I€EHHOW JOKYMEHTA/IbHO COOTBETCTBYIOLIMM JJOKYMEHTOM, CAAl0T ero UHAUBUAYaIbHO, B
YCTaHOBJ/IEHHbIE CPOKHU .

3apaHue /1A NPOMEXXYTOUYHOM arTecTanuu (AuddepeHIupoBaHHBIN 3aueT).
Bomnpocsl /1s1 npoBepku ypoBHs 00yueHHOCTH «3HATD»

25. CoBpeMeHHble CHCTEMbl KOHTAaKTHOM CeTH M CHOCOObI TOKOCheMa Ha Pa3IMyHbIX
BHJIax 3JIEKTPUUECKOIr0 TPaHCIIopTa.

26. OcHoBHble TpeOOBaHMsl, TIpeAbsiB/sieMble K KOHTAaKTHOW CeTH; MeXaHWJecKas
MIPOYHOCTb, TIPOBOJMMOCTh, N3HOCOYCTOWUYMBOCTb, BETPOYCTOMUUBOCTD, 3/IACTUUHOCTb.

27. KoHcTpyKuys v 06/1aCTh IPUMeHeHUsI TIPOCTBIX KOHTAKTHBIX MTO/IBECOK.

28. [nvHa 1poJieToB U Ji0NyCKaeMble CKOPOCTH JBWXKEHUs 3/1eKTPOIIOe3/I0B IIPU IIPOCTBIX
No/iBecKax.

29. OcHOBHBIe reoMeTprYeCcKye TlapaMeTpsl LielTHbIX KOHTAKTHBIX 0/JBECOK.

30. Knaccudukanysi LenHBIX KOHTAKTHBIX TIO/IBECOK U 0071acTh TIPUMEHeHUs! Pa3TYHbIX
CUCTEeM LIelHbIX [10/BeCOK.

31 KoHCTpyKTHBHOE BBITIOTHEHME U paboTa MMo/IyKOMITeHCHPOBAHHBIX LIeTTHbIX ITO/[BECOK.
32. KoHCTpyKTHBHBIE 0COOEHHOCTH L|eMHbIX KOHTAKTHBIX T10/IBECOK, MpeiHa3HaUeHHBIX /IJIs
BBICOKOCKOPOCTHOI'O JBUKEHUS.

33. KoHcTpykimm, Matepuansl, pu3nueckre 1 MeXaHUYeCKUe XapaKTePUCTUKU KOHTaKTHBIX

NPOBO/IOB; TpeOOBaHWS K L[€JIOCTH WX T[IOBEPXHOCTH; CMOCOObI coefuHeHUs ( CTBIKOBKH )
KOHTAaKTHBIX [IPOBO/IOB.

34. KoHcTpykuyy, MaTtepuasnel, ¢u3MyecKhe M MexaHWYeCKhe XapaKTepUCTHUKK HeCylLuX
TPOCOB, YCW/IMBAIOLIUX, IUTAIOIIMX, OTCACHIBAIOLIUX IIPOBOZIOB, TMPOBOJOB 3/E€KTPUUYECKUX
CoeJUHUTe el ¥ CTPYH; CIIOCOObI COeMHEHHSI IPOBOIOB.

35. [IyTh >KOHOMMM Meju IIpU TIPUMEHEHUU Pas3/IN4HbIX MapoK HeCylUX TPOCOB,
KOHTAKTHBIX, YCWIABAIOIINX U MMUTAIOLUX ITPOBOJOB.

36. W3ongatopsl A1 ceTeld TIOCTOSTHHOTO M TepEMEHHOr0 TOKa: S/eKTpUUecKhe |
MeXaHWYeCKHe XapaKTepPUCTUKH U30/ISITOPOB, SKCIUTyaTaljMOHHbIe TpeboBaHusl.

37. Pabouune HanpspkeHUsi M TiepeHarpsyKeHusl, BO3ZENCTBYIOIIME Ha W30JISLUI0; YPOBEHb
V30JIIL{MM KOHTAaKTHOM CeTH IMOCTOSIHHOT'O U ITepeMEeHHOr0 TOKa.

38. HeTany Ay1s1 HeCy1Lero Tpoca.

39. CxeMbI OIOPHBIX Y3/10B LIEMHbIX [10BECOK.

40. Dn1aCTUUHOCTh KOHTAaKTHOM MOZIBECKU.

41. HasHaueHre M yCTPOMCTBO CTPYH U 3JIEKTPUUECKHUX COeMHUTeNel, KOHCTPYKLIUS

CTPYHOBBIX M COeIMHUTE/IbHBIX 3a’)KNMOB.
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42. AHKepHble y4yaCTKH KOHTaKTHOW CeTH, UX JOMyCTUMasl JJIMHa Ha MPSMBIX U KPUBBIX
yuacTKax IMyTH TPY TOJYKOMITEHCUPOBAHHOW Y KOMITeHCUPOBaHHOM noiBecku. CpejHsIsi aHKepPOBKa
KOHTaKTHOT'O [IPOBO/Ia M HeCylIlero Tpoca.

43. [oryckaemoe HaTsyKeHUe MMPOBO/OB KOHTAaKTHOW ceTh. KOHCTPYKLMS KOMITEHCATOPOB.
4. YCTpOUCTBO KOHTAaKTHOM CeTM B MeCTax CONpSDKeHHWs aHKepHBIX Y4acTKOB
(conpsbkeHMs B IByX U Tpex IposeTtax ). HelTpanbHble BCTaBKU.

45. Bo3pyuHbie crpenku: TpeOOBaHHWS, YCTPOWCTBO, 00/aCTh TPUMEHEHHSI OTAeTbHBIX
THUIIOB;

46. (UKCUpOBaHHbIEe BO3/YILIHbIE CTPEKH.

47. YCTpPOMCTBO KOHTaKTHOW MOJBECKM B MCKYCCTBEHHBIX COOPY’KEHUSIX, MHUHHMasbHble

pacCTosIHUSA OT MPOBOZOB KOHTAKTHOM CETH [J0 3a3eMJ/IEHHbIX YaCTel NCKYCCTBEHHBIX COOPY>KeHHUH U
W30/TUPOBAHHBIX OTOOMHUKOB.

48. PacueTHble KMMaTHUeCKHe YCI0BUs; HODMAaTHUBHbIE U pacyeTHble HAarpy3KH Ha NpoBO/ja
KOHTaKTHOW CeTH; paCyeTHbIE PeXKUMBI.

Bomnpochsl /151 IpoBepKH YPoBHsA 00yueHHOCTH «Y METDH»
1.  YwucTka, mpoBepKa U Ae(peKTHPOBKa U30/IITOPOB KOHTAaKTHOW CeTH.

2. OripesienieHre HaTsDKeHUW HeCyIlero Tpoca TOTYKOMIIEHCUPOBAHHOW TO/BECKU TIpU
rosiosiefie C BETPOM U MPU MakCHMa/lbHOM BeTpe.
3.  OrpesienieHye CTpes TpoBeca KOHTAaKTHOTO TPOBOJA TMOJyKOMITEHCUPOBAHHOW T0/IBECKU B

TposieTax aHKepHOT o yuyacTKa.
4. Pacuer M3MeHeHUM CTpeJ MpoBeca MPOBOZOB KOMIIEHCUPOBAHHOM LIETTHOW TTO/IBECKHU.

5.  OmnpefjeneHue MakCUMa/IbHBIX [J/IUH MPOJIETOB LIEMTHBIX KOHTAKTHBIX MOABECOK Ha MPAMbBIX U
KPUBBIX yuacCTKax IyTH.

6. YmpasiieHue CeKLMOHHBIMU pa3beJUHUTEIIAMU.

7.  CTbIKOBaHME YUYaCTKOB 3/IeKTPUYECKHUX JKee3HbIX [OpOr, 3JeKTPU(ULIMPOBAHHBIX Ha

TIOCTOSIHHOM U TlepeMeHHOM TOKe. HasHaueHre 1 yCTpPOMCTBO Mepek/royaresiel KOHTaKTHOM CeTH.
8.  PasbuBKa omop u cocTaB/eHre MOHTaXHOTO IJIaHa CTaHL[UH.
9.  Pa3buBKa O1op u CoCTaB/ieHHe MOHTa)KHOTO T/IaHa TIeperoHa.
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	Пользоваться профессиональной документацией на государственном и иностранном языках.
	ПК 2.1
	Читать и составлять электрические схемы электрических подстанций и сетей.
	ПК 2.2
	Выполнять основные виды работ по обслуживанию трансформаторов и преобразователей электрической энергии.
	ПК 2.3
	Выполнять основные виды работ по обслуживанию оборудования распределительных устройств электроустановок, систем релейных защит и автоматизированных систем.
	ПК 2.4
	Выполнять основные виды работ по обслуживанию воздушных и кабельных линий электроснабжения.
	ПК 2.5
	Разрабатывать и оформлять технологическую и отчетную документацию.
	Ветроустойчивость контактной сети
	Взаимодействие контактных подвесок и токоприемников
	Механические расчеты простых и цепных контактных подвесок:
	Тема 1.4 Ветроустойчивость контактной сети:
	Тема 1.7 Поддерживающие устройства контактной сети:
	Тема 2.1 Организация безопасных условий труда при техническом обслуживании и ремонте устройств контактной сети:
	Тема 1.4 Ветроустойчивость контактной сети:
	Тема 1.7 Поддерживающие устройства контактной сети:

	Тема 2.11 Организация безопасных условий труда при техническом обслуживании и ремонте устройств контактной сети:

	Практическое занятие
	Тема: «Сравнительные характеристики различных проводов применяемых на контактной сети»
	Цель занятия: научиться составлять сравнительные характеристики различных проводов применяемых на контактной сети.
	Исходные данные: тип и узел цепной контактной подвески (задают­ся преподавателем согласно табл. 1.1, 1.2).
	Порядок выполнения
	Контрольные вопросы

	Цель занятия: научиться рассчитывать нагрузки, действующие на провода цепной контактной подвески, определять коэффициенты для расчета в различных режимах воздействия нагрузок.
	Краткие теоретические сведения

	Порядок выполнения
	(2.10)
	Порядок выполнения занятия:

	Контрольные вопросы:
	Порядок выполнения занятия:
	Контрольные вопросы:
	Краткие теоретические сведения:
	Порядок выполнения занятия:

	Контрольные вопросы:
	4.2Составление карточки-определителя работ для сетевого графика.


