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ITACITIOPT KOMIUVIEKTA KOHTPOJIBHO - OODEHOYHBIX CPEACTB

1.1.061acTh NIPUMEHEHHSI KOHTPO/IbHO-0LIeHOYHBIX MaTePUAJIOB

PesysnbraTrom ocBoenust aucuuruimHbel «MJIK.02.03 PeneiiHass 3amjura ¥ aBTOMaTH4yecKHe
CHUCTEMBI yTIpaBJIeHHs] YCTPOWCTBaMU 37IeKTPOCHA0KeHs» SIBJISIeTCs] (POPMUPOBaHKe 3HAaHUM, YMeHUH
Y HaBBIKOB, O0IIIEKY/IbTYPHBIX U MPO(eCCHOHATBHBIX KOMITETeHLMH.

@Dopmoii TPOMeXXYTOUHOM aTTecTaljuu sIBJsieTCs — AU depeHLIMPOBaHHbIM 3ayYeT.

Bu/ibl IpoBejeHNs TeKYIL[ero KOHTPOJIS: MMChbMeHHbIH, YCTHBIM, KOMOMHUPOBAHHBIN OMPOC.

1.2. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHUsI YUeOHOH JUCIUTIHHBI.

B pe3sysnbTaTe 0CBOEHHST MEX/JUCLIMTVIMHAPHOTO KOMITIEKCa 00yYaroIIniics JomKeH
yMeTh:
Y1 pa3pabatbIBaTh 3/1IeKTPUUECKHE CXEMbI YCTPOWCTB 3/IEKTPUUECKUX TTO/ICTAHIIUN U CeTel;
Y2 BHOCUTbL U3MeHeHWs B T[PUHLIMITHA/IbHBIE CXeMbl TIpDU 3aMeHe TIPUOOPOB arrapaTypsl
pacripefie/IMTe/IbHbIX YCTPOWCTB;
Y3 obecrieunBaTh BBITIOJIHEHHE PabOT 10 0OC/Iy>KMBaHUIO TpaHC(HOPMAaTOpoOB U TpeobOpa3oBartesieit
3/IEKTPUYECKOU SHEepruy;
Y4 ob6ecrieurBaTh TIpOBeZieHWe paboT 1o 00C/Iy>KUBaHUIO 000pyZOBaHHS pacIipe/ieTUTeTbHBIX
YCTPOMCTB 3/71eKTPOYCTaHOBOK;
Y5 KOHTpPO/MpOBaTh COCTOSIHWE BO3[YILIHBIX M Kabe/lbHBIX JIMHWM, OPraHWU30BbIBaTh M TIPOBOJUTH
paboTBHI 110 UX TEXHUYECKOMY 00CTy>KUBaHUIO;
Y6 vcnonb3oBaTh HOPMAaTUBHYHO TEXHUUECKYHO I0KYMEHTALUI0 U UHCTPYKLUH;
Y7 BLINOMHATH pacyeTbl PabOUMX W aBaPUMHBIX PEXUMOB J[IeHCTBYIOIIMX 3/eKTPOYCTAHOBOK U
BbIOMpaTE 000PY/JOBaHHE;
Y8 ohopmiisiTh 0TUETBI O TIPO/Ie/TAHHOU paboTe;
3HaTh:
31 ycTpoiicTBO 060py/I0BaHMS 3/IEKTPOYCTaHOBOK;
32 ycnoBHbIe Tpaduueckre 0603HauUeHUsT 37IeMEHTOB IeKTPUUECKUX CXeM;
33 JIOTMKY T[IOCTPOEHUS CXeM, THUIIOBble CXEMHble peIlleHUs], TPUHIUTHAIBHBIE  CXEMBI
9KCTUTyaTUPYEeMbIX 3JIeKTPOYCTaHOBOK;
34 BuibI paboT ¥ TEXHOIOTHIO 00C/TY>KUBaHUS TPAHC(HOPMATOPOB U MpeoOpa3oBaTesei;
35 BU/IbI ¥ TEXHOJIOTUU PAbOT 10 006C/TyKUBaHUIO 060pYyI0BaHUSI PACIIpe/e/ITe/IbHBIX YCTPOWCTB,;
36 sKCrUTyaTallMOHHO-TeXHUYeCKHe OCHOBBI JIMHUM 3/IeKTporiepe/iaud, BUJbl U TEXHOJIOTHU paboT 1o
UX 00C/Ty’KHBaHHIO;
37 OCHOBHBIE TIOJIO>KEeHHSI TIPaBUJ1 TEXHUUECKOW SKCILTyaTal[y 3/IeKTPOYCTaHOBOK;
38 BU/IbI TEXHO/IOTUUECKOUW M OTUETHOM JOKYMEHTAL|H, TIOPSI/IOK ee 3ario/THeHHsI.

HMeTh NPAaKTU4YeCKHH OMbIT:

-COCTaBJ/IeHUs] J7IeKTPUYECKUX CXeM YCTPOMCTB 3/IeKTPUUeCKUX MO/ CTaHLIMK U CceTel;

-MO/IepHM3aLIMU CXeM 3/71eKTPUUeCKHUX YCTPOMCTB MO/ CTaHLIUN;

-TeXHUYeCKoro o0c/Ty)KrBaHus TpaHC(OpPMaTOpoB U Iipeobpa3oBaresiell 37IeKTPUUECKON SHEpPruH;
-00cy>kuBaHKsl 000py/[0BaHUS pacIpe/ieNIMTe/IbHbIX YCTPONCTB 3/1eKTPOYCTaHOBOK;

-9KCTUTyaTaly BO3AYILHBIX U KaOe/bHbIX JIMHAHN 37IeKTporiepejauy;

-TIpUMeHeHUs] MHCTPYKLUMH ¥ HOPMaTUBHBIX IpaBW/ IIPU COCTaB/JIe€HUHM OTYETOB U pa3paboTke
TeXHOJIOTUYeCKUX JOKYMEHTOB.



1.3 KomniereHLjuu

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

Bbibupamb cnoco0bl peweHust 3ad0ay npogpeccuoHanbHOU OesimeabHOCMU
npumeHUmMe/IbHO K pa3/Au4YHbIM KOHMeKCcmam.

Ocyujecmenamb  nNOUCK, aHAAU3 U UHMepnpemayui  uH$opmayuu,
Heo0Xxo0umMoli 0/151 8bINO/AHEHUSs1 3a0ay npogheccuoHabHOU desimeAbHOCMU.

Pa6bomamb € Kos/1eKmuee u KomaHoe, 3¢p¢pekmueHo e3aumodelicmeogamb C
Ko0/1/1e2amu, pyKo800CmME0OM, K/1UeHmamu.

Hcnoab3zoeamb  uHpopmayuoHHble mexHo/n02UuU 8  NpogheccuoHabHOU
dessimesibHOCMU.

IToab3zoeambcss npogpeccuoHabHOlU OOKymMeHmMayueli HA 20Cy0apcmeeHHOM U
UHOCMPAHHOM SI3bIKAX.

YQumamb u cocmaesims 3/1eKmpuyeckue Cxembl 3/1eKmpuydecKux noocmaHyuti u
cemelil.

BbinoaHsamb ocHO8Hble 8UObl pabom no o6C/yxHcueaHulw mpaHcgopmamopos u
npeobpazosameieli 3/1eKMpuYecKoll IHepauul.

BbinoaHsamb ocHoeHble @udbl pabom no ob6cayycueaHuio 060pydoeaHus
pacnpedenume/nbHbIX yCMpOUCME 3/1eKmMpOyCMAHOBOK, CUCMeM pe/eliHbIX
3aujum u agmomMamu3upo8aHHbIX CUCITIEM.

Bbinosusamb  0CHOGHble @uobl pabom no 006C/AYHCUBAHUIO 6030YWHbIX U
Kafe/bHbIX AUHUU 3/1eKMPOCHAbMCeHUsI.

Pazpabambigamp  u  ogopmasmb  MeEXHO/A02UYECKYIl0 U  OMuenHyio
0OKyMeHmMayuio.



2.Mojenu KOHTPO/IUPYEeMBbIX KOMIeTeHIUU
Tabnmuna 1 - Moze KOHTPO/IMPYEMbIX KOMITeTEeHITHIA

KowmneTteHiuy, popMrpyembie B Mpoijecce U3ydeHUst
JUCLUIIMHBI

TpeboBanus f1s
OCBOEHUSI TUCLIUTITUHBI

OK 01 . TloHMMaTh CYLIHOCTb W COLIMA/bHYIO
3HAUMMOCTb CBOel Oyayieit mpodeccru, MposBIATh
K Hell yCTOMUMBBINA UHTEpeC.

3HaTh:
31-cnocobs!I pelienus 3aau
npodeCCUOHAILHOM [1esiTe/IbHOCTH;
32-HopMaTHBHOEe  OTpakeHHWe  BbIOOpa
criocoboB  pelieHUst NPogeCCHOHaTbHbBIX
3a/ay;

yMeTb:

¥1 -—otpaxarb B yUYeTHOW IIOJIUTUKHU
NIpeAINIpUSTUS BapUaHThl U CIIoco0bl yueTa
VIMy11[eCTBa (HOBBIX YCTPOWCTB)

OK 02. Opranu30BbIBaTh COOCTBEHHYIO
JlesTeIbHOCTh, BEIOMPATh TUTIOBbIE METOABI
CIIOCOOBI BLIMOTHEHUS MTPOgeCCHOHANIBHBIX 3a7ad,
oLieHUBaTh UX 3((HeKTUBHOCTb U KaueCTBO.

3HATh:
31-uHdbopmaryo, He0OXOAUMYHO IS
BBITIOJTHEHUS MPOQeCCUOHaNbHBIX 3a/1ay;
32-1CTOYHUKH UHPOPMAI[UU He0O0X0AUMOM
IS BBITIOJTHEHUS TIPOdeCCUOHATBHBIX
3a/ay;

yMeTb:
Y1 —TIPaBUJIBHO WHTEePIIPeTUPOBAaTh
WCTOUYHHMKA HWHpopMalyy (HOpPMaTUBHO-
npaBoByl0  6a3y), HeoOXofuMbIe  ZIJist

BBITIO/THEHUA HpO(l)ECCI/IOHaJILHbIX 3aa4d

OK 04. Ocy1jecTB/IATh TOMCK U UCIIO/Ib30BaHUE
WH(OpMaIK, HeooxoauMok a/1s 3hdHeKTHBHOTO
BBITIO/THEHUS TTPodeCcCUOHaMbHbBIX 3a/1ay,
1po¢eCCUOHANBHOTO U TMUHOCTHOTO Pa3BUTHSL.

3HATh:

31-MeTo/1bI KOMaH/AHOW paboThI;

32 — crioco6bl OpraHU3aly KOJIJIEKTHBA;
yMeTb:

Y1 —B3aUMO/1elICTBOBATH C KOJIJIeraMu 1
PYKOBOZICTBOM;

¥Y2-3¢deKTHBHO OpraHU30BbIBaTh paboTy
KOJI/IeKTVBA;




OK 09. OpueHTUPOBATHCS B yCIOBUSIX YaCTOU
CMeHbI TeXHOJIOTHH B TpodheCCHOHATBLHOM
JlesITeJIbHOCTH.

3HATh:

31 - 3/1eKTPOHHO-TIPaBOBbIE CUCTEMBI,
HeoOXoIuMbIe /17151 TPodeCcCUOHATEHOU
JlesITeTbHOCTH;

yMeThb:

Y1 - ucnonb3oBaTh B NpoeCCUOHATBHOM
J1esiTeIbHOCTU 37IeKTPOHHO-TIPABOBbIE
CUCTEMEBI;

OK 10 ITosb30BaThCs rpodeccoHanIbHOM
JOKyMeHTalel Ha roCylapCTBeHHOM U
VHOCTPaHHBIX A3bIKaX.

3HaThb:

31 WHOCTPAHHBIN SI3BIK /1€JI0BOTO OOIIeHMS:
32 npaBu/a BeJleHUs JieJI0BOW NeperucKy,
0COOEHHOCTH CTUJIS U SI3bIKA [|e/I0BbIX
TMCeM.

Ymern:

Y1 ymeTb uhTaTh OPUTHHAILHYIO
JUTEpaTypy 1o n30paHHOM CIeLaabHOCTH;
Y2 npyHuMaTh yyacTve B Hay4YHbIX
KOH(pepeHLMsIX U CeMHHapax, JUCKYCCUSIX U
00CY>KZIeHUSIX BOITPOCOB, CBSI3aHHBIX C
ripodeCcCMOHA/ILHOM JIesiTeTbHOCThIO;

IIK 2.1. YuTaTh U COCTAB/IATh 3JIEKTPUUYECKUEe
CXeMbl 37IeKTPUUeCKUX MOJCTaHI[UN U ceTel.

Ymern:

Y1 - BHOCUTH W3MEeHeHUs B
NIPUHLIMINIAA/IbHBIE CXeMbl IIpU  3aMeHe
nprubOpoB arnraparypbl
pacripefie/iuTe/IbHbIX YCTPOMCTB;

¥Y2 - ucrionb3oBarthb HOPMAaTUBHYHO
TeXHUYECKYHO JJOKyMeHTaL[1I0 U
VHCTPYKLMY;

3HaTb:

31 - ycioBHBIE Tpaduueckre 0003HAUEHHS
3/1eMEHTOB 3/IEKTPUUECKUX CXeM;

32 - BUAbI TEXHOJIOTUUECKOW W OTUeTHOM
JIOKyMeHTaL1H, TIOPSAJIOK ee 3ar0THeHUSI.

HMeTb NPAaKTUYeCKUH OMNbIT:
-TeXHUYeCKOro 00CTy)K1BaHUs
TpaHcopmaTopoB U  rpeobpasoBaTesneit
3JIEKTPUUECKOW SHepruy;

-00CTy)KUBaHUS obopyJoBaHust
pacrpe/ie/IUTebHbIX YCTPOKCTB
3/IeKTPOYCTaHOBOK;

-9KCIUTyaTalliyd BO3AYLIHbIX W Kabe/bHbIX
JIMHUM 371eKTponepesauy;

-[IPUMEHEeHUs] NHCTPYKLMA U HOPMaTUBHbIX
MpaBWI TIpU COCTaBJ€HUM OTUYETOB U
pa3paboTKe TeXHOJOTMUYeCKUX JOKyMEHTOB.




I1K 2.2. BBINOJHATE OCHOBHBIE BHZBI pPabOT 110
00CTy)KMBaHHIO TpaHC(OPMaTOpPOB U
ripeoOpasoBaresiei 371eKTPUUECKON SHEPTHH.

Ymetn:

¥1 - ycrpoiicTBo obopyaoBaHus
5/IEKTPOYCTaHOBOK;

¥2 - obecrieurBaTh BbITIOJIHEHUE PabOT 10
o0CmykKruBaHWIO  TpaHC(GOPMAaTOpPOB U
nipeobpa3oBareseit 3/1eKTPUYECKOr
SHepruy;

Y3 - BoIMONHATL ~ pacyeTbl  pabouux U
aBapUMHBIX  PEXUMOB  [IeHMCTBYIOLIMX

3J1IeKTPOYCTaHOBOK u BbIOMpaTh
00opyloBaHue;

3HaThb:

31 - ocHOBHbIE T10/I0’KeHHUS TpaBUI
TeXHUYeCKOU 3KCIUTyaTaluu
3JIEKTPOYCTaHOBOK;

HMeTh NPaKTHYeCKHH OMNbIT:
-COCTaBJ/IeHUs 3/1IeKTPUUECKUX CcXeM

YCTPOWCTB 3/7€KTPUYEeCKUX TOJCTaHIUN |
ceTel;

-MO/IeDHM3ALIMM  CXeM  3JIeKTPUUeCKHX
YCTPOUCTB MO/ CTaHL1Y;

-TeXHUYeCKOT 0 00C/Ty>KUBaHUS
TpaHcopmaTopoB U mpeoOpa3oBaTeseid
3/IeKTPUUeCKOU SHepTuy;

-00cmy>KuBaHUS obopyioBaHus
pacripe/ie/ITeIbHbIX yCTPOMCTB
3J/IeEKTPOYCTaHOBOK;

-9KCIUTyaTallid BO3JYLIHbIX W KabesbHbIX
JIMHUM 3/1eKTpoIepesjauy;

-[IPUMEHEeHUs] UHCTPYKLMA U HOPMaTUBHbIX
NpaBWI TIpA COCTaB/J€HUM OTYETOB U
pa3paboTKe TeXHOJOTMYeCKUX JJOKyMEHTOB.

ITK 2.3. BBITIOTHATE OCHOBHBIE BUBI Pa0OT 110
00C/Ty>KUBaHHUIO 000PY/I0BaHUST PACIIPe/|eTUTETbHBIX
YCTPOUCTB 3/1eKTPOYCTaHOBOK, CHCTEM peJIelHbIX
3alLWT ¥ aBTOMaTHU3UPOBAHHBIX CUCTEM.

Ymern:

Y1 - ycrpoiicTBO obopy/joBaHust
3JIEKTPOYCTaHOBOK;

Y2 - obecrieunBaTh TIpOBe/IeHHE PAdOT 10
00CTyKUBaHUIO obopymoBaHus
pacIipeie/IUTe/TbHBIX YCTPOKCTB
3JIEKTPOYCTaHOBOK;

Y3 - BumosHATE pacueTbl pabounx u
aBapUHHBIX  PEXKWMOB  JEMCTBYHOIIUX
3JIEKTPOYCTaHOBOK u BbIOMpATh
obopyloBaHue;

3HaTh:

31- OCHOBHble TIOJIOKEHUSI  IIPaBUJ
TeXHUYeCKOU 3KCIUTyaTanuu
3JIEKTPOYCTaHOBOK;

HMeTh NMPAKTUYECKHH OMbIT:
-COCTaBJIeHUS 3/IeKTPUYECKUX cxem

YCTPOUCTB 3/IeKTPUUYECKUX TOACTaHIUN U
ceTell;




-MO/IepDHM3aLlMM  CXeM  3/JIeKTPUYeCKUX
YCTPOUCTB MOACTaHL1Y;

-TeXHUYeCKOro 00CTy)KMBaHUSI
TpaHcopmMaTopoB U  npeobpasoBaTesneit
3JIEKTPUUECKOW SHepruy;

-00CTy)KUBaHUs obopyJoBaHust
pacrpe/ie/IUTebHBIX YCTPOKCTB
3/1eKTPOYCTaHOBOK;

-9KCIUTyaTalliyd BO3AYLIHbIX W Kabe/bHbIX
JIMHUM 3/71eKTporepesjauy;

-[IPUMEeHEeHUs] NHCTPYKLMA U HOPMaTUBHbIX
MpaBWI TIpU COCTaBJ€HUM OTUETOB U
pa3paboTKe TeXHOJOTMYeCKUX JJOKyMEHTOB.

IIK 2.4. BIMOMHATS OCHOBHBIE BH/BI PAOOT 10
06C/Ty>KMBaHUIO BO3/IyLIIHbIX U KabebHbIX JIMHUN
3/1eKTPOCHa0XKeHUsl.

YmeThb:

Y1 - ycTpoiicTBO obopyzoBaHus
3/1eKTPOYCTaHOBOK;

Y2 - KOHTpOIMPOBaTh COCTOsIHHE

BO3AyWIHBIX M  KabelbHBIX  JIMHUMH,
OpraHv30BbIBaTb U MPOBOJAUTHL paboThl MO
VX TEXHIYeCKOMY 00C/Ty>KUBaHHIO;

Y3 - BeINO/HATE  pacyeTbl  pabouux U
aBapUMHBIX  DEXWMOB  JIeUCTBYIOLUX

5JIEKTPOYCTaHOBOK u BbIOMpaTh
obopyoBaHue;

3HaTh:

31 oCHOBHBIE T10JI0KeHUS TIpaBUJjI
TeXHUYeCKOU 3KCITyaTaluu
3JIEKTPOYCTaHOBOK;

HMeTh NPAaKTHYeCKHH OMNbIT:
-COCTaBJ/IeHUs 3/IeKTPUYECKUX CcXeM

YCTPOUCTB 37€KTPUYEeCKUX MO/ CTaHIUNd |
ceTeii;

-MOJIepHM3allMd ~ CXeM  3JIeKTPUYeCKUX
YCTPOUCTB TMOACTaHLUH;

-TeXHUYeCKOro 00C/Ty>KUBaHUS
TpaHcopmaTopoB U mipeoOpa3oBaTeseid
3/IeKTPUUeCKOU SHepTuy;

-00CTy>KUBaHUS obopyioBaHus
pacrpe/ie/IuTebHbIX YCTPOMCTB
3/IEKTPOYCTAaHOBOK;

-3KCIUTyaTalldd BO3AYIIHBIX U KabeabHbBIX
JIMHUM 371eKTpoIepesjauy;

-[IPUMEeHEeHUs] UHCTPYKLIMM U HOPMaTUBHBIX
NpaBWI TpA COCTaB/J€HUM OTYETOB U
pa3paboTKe TeXHOJIOTUYeCKUX JOKYMEHTOB.

IIK 2.5. Pa3pabatbiBaTh 1 0(hOPM/ISTh
TeXHOJIOTUUeCKYI0 U OTUETHYIO JOKYMEeHTALUIO.

Ymern:

¥1 - ucrionp3oBarth HOPMAaTUBHYHO
TeXHUUYECKYHO JIOKYMeHTaL{1I0 U
VHCTPYKLWY;

Y2 - opopmiATb OTUETHI O TIPOZEJIAHHOM




pabore;

¥3 - BHOCUTD W3MEeHeHUs] B
NPUHLWITHA/IBHBIE  CXeMbl TIPH  3aMeHe
nprubOpoB anrapaTypbl
pacripe/ie/IMTeIbHBIX YCTPOICTB;

3HaThb:

31 - ycioBHBIe Tpaduueckre 0003HAUEHHUS
3JIEMEHTOB 3/IEKTPUUECKUX CXEeM;

32 - BUI TEXHOJIOTMUECKOM M OTUYEeTHOM
JIOKYMEeHTAI[[H, TIOPSI/IOK ee 3aTl0/THeHUSI.

HMeTh NNPAaKTHYeCKHH OMNbIT:
-COCTaBJIeHUs 3/IeKTPUYECKUX cxeM
YCTPOWCTB 3/IEKTPUYECKUX TOACTAaHLIUA U
ceTeii;

-MO/IepHM3aLIMM  CXeM  3/IeKTPUYeCKUX
YCTPOUCTB MO CTaHL1N;

-TeXHUYeCKOro 00CTyKBaHUsI
TpaHcopmaTopoB U npeobpasoBaTeseid
3JIEKTPUUECKOW 3HePruy;

-00CTy>KUBaHUS obopyioBaHus
pacrpeie/TuTeIbHbIX YCTPOMCTB
3/IEKTPOYCTAaHOBOK;

-9KCIUTyaTalliyd BO3AYLIHbIX W Kabe/bHbIX
JIMHUM 371eKTporepesjauy;

-[IPUMEHEeHUs] NUHCTPYKLMA U HOPMaTUBHbIX
MpaBWI TIpU COCTaBJ€HUM OTUETOB U
pa3paboTKe TeXHOJOTMYeCKUX JOKyMEHTOB.




2.2 KoHTpOJIb U OIleHKa 0CBOEeHHA YUeOHOH AMCHUIIMHBI/ME)XXJUCLIMITMHAPHOT0 KOMILIEKCa 10 pa3jesiaM (TeMaM)

Tekyinas aTTecTanus
O/IeMeHT yue0HOH AU CIUIUITHHBI/MEeXAUCIUTUTMHAPHOT0 Kypca (Texymuit KOHTPO/Ik yCNIEBAEMOCTH)
HaumMeHoBaHue Pe3yibTaThbl 0CBOEHUA (3HAHMSA,
OLIeHOYHOI'0 CPeACTBa yMeHHs, KOMIIeTeHIMH)
Pa3zpen 11 OcHoOBHBIE IOHATHSA U BU/bI pesiedHbIX 3amuT (P3)
Tema 11.1 Ha3nauenwue, pyHKIMH, TpeOOBaHKs, MpeabsB/sieMble K P3 HC; 31; 32;¥1; I1K2.1; T1IK2.2; T1K1.3;0K1
Tema 11.2 OcHoBHBbIe 371eMeHThI P3 HC; I13; 31; 32;¥1; 11IK2.1; TIK2.2;
I1K2.3;0K1
Tema 11.3 ToxoBbIe 3a1IMThI HC; I13; BCP 310; 36; Y6; Y7;I1K2.2; T1K2.3;
OK2;0K3
Pazpgen 12. PesteiiHasg 3amudTa OTAE/ABHBIX  JIEMEHTOB  CHCTEMbI 34; Y3; ¥7; I1K2.2;0K4;0K5
31eKTPOCHADKeHUsI
Tema 12.1 PeneifHas 3amuTa 3/1eKTPUUYECKHX CeTell U 000py/joBaHusA HC; JI3; T13
Tema 12.2 PacueTt ycTaHOBOK 3a1LiUThI HC; I13 35; 39;¥2; ¥4;11K2.3;0K7
Tema 12.3 MukpomnporeccopHble 3alMThI HC; BCP 33; 37;¥6; Y8;I1K2.5;0K8;0K9
Paszgen 13. IIpoTuBoaBapuiiHas aBTOMaTHKa 38;¥6; ¥8; I1K2.1; IIK2.5;
Tema 13.1 YcTpoiicTBa aBTOMAaTHKH B CHCTeMBbI 3/1IeKTPOCHA0KeHUs HC; I13; JI3; BCP 31; 32;¥1; 11IK2.1; TIK2.2;
I1K1.3;0K1
Pazgen 14. TexHuueckoe  00C/Ty)XHBaHHe  PeJIeHHOM  3aIUTBI |
AaBTOMATHKH
Tema 14.1 HopMmbl npueMocAaTOYHBIX UCITBITAHUA HC; JI3; I13 34; Y3; ¥7; I[1K2.2;0K4;0K5
Tema 14.2 TexHnueckoe 00C/Ty>KMBaHHe aNapaToB yNnpaB/IeHus], HC; I13; BCP 39;11K2.4;0K6
3al[UThl U YCTPOUCTB aBTOMAaTUKH
Paszpen 15. TexHUUYeCcKoe 00C/Ty)KMBaHHe aBTOMAaTU3HPOBAaHHBIX CHCTEM
ynpas/ieHHsl
Tema 15.1 ABTOMaTH3UPOBAHHbIE CUCTEMbI YIIPABJ/IeHUS HC; T13 31; 32;¥1; I1K2.1; T1IK2.2; T1K2.3;0K1
Tema 15.2 OO0cay)KMBaHHe AaBTOMATH3UPOBAHHBIX CHCTEM yIPaB/IeHUsI HC; I13;BCP 38;Y6; ¥8; I1K2.1; IIK2.5;




O/ieMeHT yueOHOH JUCIHUIUTMHBI/MeXJHCIMIUTMHAPHOI0 Kypca

Tekyuiasi aTrecranusi
(TeKyl[uii KOHTPOJIb YCIIeBaeMOCTH)

HanmMenoBanue
OLIeHOYHOI'0 CpeACTBa

Pe3ynbTaThbl 0CBOEHUA (3HAHUS,
yMeHHUs1, KOMIIeTeHI1IH)

HpOME)KyTOqHaH dTTEeCTAlUA IT0 MEKXAUCHUII/IMHAPHOMY KYypCYy

A3

ITpuHsamble cokpawjeHus, 3 — 3auem, /13 — duchpepeHyuposamHbili 3auem, HC — HakonumesnbHasi cucmema oyeHueadusi, 3 — 3k3ameH, P3 — peweHue
3adau, TP — HanucaHue u 3awuma meopueckux pabom(ycmHo uiu ¢ npumeHeHuem uH(opMayuoHHbIX mexHoao2ull) JI3 — umoau 8bINoAHeHUs U
3awjuma aabopamopHbix pabom, I13 — umoau 8bINOAHEHUs U 3awjuma npakmuueckux pabom, I[P — npogepouHast paboma, BCP — @binonHeHue
8HeayOumopHoO camocmosimenbHol pabombl (domawHue pabombl u Opyaue 8udbl pabom unu 3adaHuti), P3 — pewenue 3adau, 3AY — ycmHbie uiu
nucbMmeHHblll 3auem, KITP — 8binoaHeHue U 3aujuma Kypcogozo npoekma. /las pe3ynbmamog 0C80eHuUst yKa3bl8arom moabKo KOObl 3HAHUL, yMeHUll U

KomnemeHyutl




2.3. OueHKa 0CBOeHHUs y4eOHOH JUCIIUII/THHBI
2.3.1. Texymas arrecranus CTy/JeHTOB.
KpuTepun onjeHUBaHNs YCTHOr0 (MHUCbMEHHOI0) OMIPOCa Ha 3aHATHIX

O1eHKa «OT/IMYHO» CTaBUTCS, €C/IU:

- CTyIeHT 0OHApY>KHBaeT yCBOEHHe BCero 00bema MporpaMMHOI0 MaTepyaia;

- BbIJleJ/IsSIeT TJlaBHbIe TOJIOKEeHUs] B U3YYEeHHOM MaTepuasie U He 3aTPy/HsIeTCs TP OTBeTax Ha
BU/IOM3MeHEeHHbIe BOTIPOChHI;

- He /IOy CKaeT OIIMOOK B BOCIIPOM3BEZIEHUH M3yUeHHOT0 MaTepraia.

OuneHKa «XOPOII0» CTAaBUTCS, €C/U:

- CTYJIeHT 3HaeT BeCb U3yUeHHbI MaTepyart;

- oTBeuaeT Oe3 0coObIX 3aTPyJHEHHIA Ha BOTIPOCHI TIPeTio/iaBaTeJis;

- B YCTHBIX OTBeTax He JIOMyCKaeT Cepbe3HbIX OIIMOOK, JIETKO YCTPaHsIeT OT/Ae/IbHbIe HETOUHOCTU
C TIOMOLL[BIO [IOTIOJTHUTE/IbHBIX BOITPOCOB Mperio/iaBaTerisl.

O1eHKa «y/J0B/IETBOPUTE/IbHO» CTaBUTCS, €CJIU:

- CTyZleHT 0OHapY>KHBaeT yCBOeHHe OCHOBHOTO MaTepHaJia, HO UCIBITHIBAET 3aTPYyAHEHUE TIPY ero
CaMOCTOSITE/IbHOM ~ BOCTIDOM3BEZIEHMM W TpeOyeT JIONOJIHUTENbHBIX W YTOUHSIIOIIMX BOMPOCOB
Tipero/iaBare’isi,

- TIpeJrouyuTaeT OTBeuaTb Ha BOMPOCHI, BOCIPOM3BOASILETO XapakKTepa U MCIbIThIBAeT
3aTpy/iHEHe MpY OTBeTax Ha BUOU3MeHeHHbIe BOTPOChHI,

O1ueHKa «Hey/I0B/IeTBOPUTE/IbHO» CTaBUTCS, €C/T

- Y CTyJleHTa UMEIOTCsI OT/ieJTbHBIe TPe/iCTaB/ieHus 00 M3yueHHOM MaTepuarie, HO BCe >ke OoJbIast
YyacTb MaTepuasa He YCBOeHa.

2.3.2 CamocTosnTe/nbHas padora
Kpurtepuu onileHUBaHHsA Ha 3aHATHAX
YCTpOMCTBO M TeXHUUECKOe 00C/Ty>KUBaHe KOHTAaKTHOW CEeTH

OueHKa «OT/IMYHO» CTaBUTCS, €CIU:

- 3a[]aHKe BBITIOTHEHO B TIOJTHOM 00béMe Ha 100%, MaTepHas MoJHOCTBI0 COOTBETCTBYET TEME,
U3/10)KeHre U8TKOe, OTBeThl Ha BOMPOCHI HCYepMbIBaIoLIHe.

OneHKa «XOpOIIO» CTAaBUTCS, €C/U:

- 3aJjaHue BbINOJHEeHO Ha 70%, U3/10)KeHHe HeTOUYHOe, CTYZEHT 3aTpyJHseTcsl Py OTBeTax Ha
BOMPOCHI.

OneHKa «yJ0B/IeTBOPUTE/ILHO» CTaBUTCS, €C/IU:

- 3a/1aHue BbIrtosiHeHO Ha 40-50%, v3iokeHue MaTeprasia BbI3bIBaeT 3aTpyJHeHHe, OTBEThbl Ha
BOIPOCHI 3aTPYJHEHHbIE WK OTCYTCTBYHOT.

OneHKa «HeyJ0B/IeTBOPUTE/ILHO» CTaBUTCS, €C/U

- 3a/laHUe He BBITOJIHEHO B TIOJTHOM 00bEMe.

2.3.3 KypcoBoe nnpoeKTMpoBaHue

Kputepum oneHKH

«3aueT» CTaBUTCS B C/ayyae, eCid BCe TeOpeTHYeCKHe BOMPOChl U TpaKTUUeCKWe 3aJaHus
PacCKpbITHI U pellleHbl TIOMHOCTBIO. [Ipy BBIMOHEHWM TMPAaKTHUeCKOro 3aJjaHusl CTYZeHT 0000mmmn
paHee yCBOEHHble 3HaHWS U CZieslall CBOM BbIBOZBL. K 3ajauaM mpuBefieHbI MOSICHEHUS], TTOCTPOEHbI
rpaduku (rze 3To TpebyeT ycioBue)

«He3auer» cTaBUTCA B TOM C/ayuyae, eCid TeOpeTUUYeCKHe BOIPOCHI He PacKphIThl. 3a/auu
pereHsl Ha 50%.

2.3.4. IIpakTH4YecKHe 3aHATHA

Kputepun onleHUBaHMA:

Kpurtepuu oLleHKH NPaKTHYeCKUX 3aHATHI
«OTJIMYHO» - CTaBUTCH MPU NPaBUIbHOM O(OPMJIEHHH, IPaBU/IbHO, BHIMIOJTHEHHBIX pacueTax,



CBOEBpPEeMEeHHOM c/laue Y 3alllyTe U NIPY NPaBU/IbHBIX OTBeTax MpH 3alljuTe;

«XOPOII0» - CTABUTCS TMPU He3HAUUTE/IbHBIX OTCTYIUIEHUSIX B 0(DOpPM/IeHHH, OJHOU-ABYX
ommbKax B pacyeTax, CBOeBpeMeHHOM cZiaue U 3allUTe;

«y/I0BJIETBOPUTE/IBHO» - CTAaBUTbLCS TPH OLIMOKaX B 0()OPMJIEHHH, B pacueTax u
HecBOeBpPeMeHHOM c/laue, a Tak >ke eC/Iv NpY 3alljdTe CTY/|eHT He OTBeTU/I Ha TP BOIIPOCa;

«HeYy/I0B/IeTBOPHUTE/IbHO»- TIPU HeBBITIOJIHEHUU 3a/JaHUSI.

Kputepuu oneHk# - fugdepeHipoBaHHbIN 3aueT

«OTJIMYHO» - CTaBUTCA MPU MPaBUILHOM OTBETe Ha TPM BOIPOCA M3 Pa3HbIX pa3/iesios;

«XOPOII0» - CTABUTCS MPU NPABU/ILHOM OTBeTe Ha TPY BOIIPOCA, /jBa U3 KOTOPbIX M3 OJHOTrO paszerna;
«y/{0BJIETBOPUTE/IbHO» - CTABUTCS TIPU MPABUJILHOM OTBETe Ha /iBa BOMPOCa;
«Hey/l0B/1eTBOPHUTe/IbHO»- [IPU OTCYTCTBHUY OTBETa Ha BOIPOCHI.

KpuTepun onjeHMBaHMA 3K3aMeHa

«OT/IMYHO» - CTaBUTCS [PU NPaBU/ILHOM OTBeTe Ha TPU BOMNPOCA U3 Pa3HbIX pasziesios;

«XOPOILIO» - CTABUTCS NPY [PaBU/IbBHOM OTBeTe Ha TPU BOIIPOCA, /iBa U3 KOTOPBIX M3 O/IHOTO paszera;
«y/J0B/IETBOPUTE/ILHO» - CTAaBUTCS TP MPaBU/ILHOM OTBeTe Ha /iBa BOTPOCa;
«Hey/l0B/1eTBOPHUTEe/IbHO»- [IPU OTCYTCTBHUY OTBETA Ha BOIPOCHI.

3.KoHTpO/ILHO-0LleHOUHbIe MaTepHaJibl
3.1. Tekyujas arrecTayys CTyAeHTOB.

Tekyljasg arrecTauysi M0 MEXJUCLMIUIMHADHOMY Kypcy «»PeneliHas 3ammra U
aBTOMaTUUeCKHue CHUCTeMbl YTIpaB/IeHUsi 37eKTpOoCcHabkeusi» TMPOBOAUCS B (opMe KOHTPOJIbHBIX
MeponpusThid (yCmHbIl 0Nnpoc, OYeHKa meopueckux pabom 6 eude 00K1ados, pegepamos u
npezeHmayuil Ha4 CeMUHAPCKUX 3aHAMUSX, 3dWjuma npakmuuyeckux pabom u np.), OLIEHHUBaHUe
(aKTHYeCKHX pe3y/bTaToB 00yUYeHus CTYZIeHTOB, OCYIIeCTB/ISIETCS TIPero/jaBaTesneM.

OO6beKTamu OLleHUBaHUS BBICTYTIAIOT:

- yueOHast JUCLMIUIMHA (aKTMBHOCTh HA 3aHSATHSX, CBOEBPEMEHHOCTb
BBIMIOJTHEHUS] Pa3/IMUHBbIX BUJOB 3a/laHUM, MOCelaeMOCTb BCeX BHJOB 3aHATHM [0 aTTeCcTyeMOMn
JVCLIATITHHE);

- CTereHb yCBOEHUsI TEOPeTUUEeCKUX 3HAaHUM;

- YPOBEHb OBJIa/leHus TPAKTUUECKUMHM YMEHHSIMU U HaBblKaMU 110 BCeM
BU/IaM yueOHOM paboThI;

- pe3yJIbTaThl CAMOCTOSTE/ILHOM pabOTHI.

AKTHBHOCTb CTyZieHTa Ha 3aHSTUSIX OLIeHHWBAeTCs Ha OCHOBe BBITIOJTHEHHBIX CTy/eHTOM paboT u
3a/laHUH, TIpe/[lyCMOTPeHHBIX JaHHOM paboyeii MporpaMMoi MeXX/IMCLIMIUIMHAPHOTO Kypca.

3apaHuA AJIA IPOME)XyTOYHOM aTTecTalMy (KOHTPOJIbHBIN 0Npoc).
Pa3pen 11. OcHOBHbIE NOHATUA U BHABI pe/ieMHbIX 3aiuT (P3)
Tema 11.1 Ha3nauenue, pyHKIuH, TpedoBaHusA, mpebaBiaseMsblie K P3
Bonpocs! /11 yCTHBIX ONIPOCOB:
Hasnauenue, ¢pyHKIuM, TpebOBaHMs, Tipe/ibsiBiisieMble K P3.
Tema 11.2
OcHoBHbIe 371eMeHThI P3
Boripocs! /151 yCTHBIX OIIPOCOB:
1.Ha3HaueHre, OCHOBHbIE TUIIbI U IIPUHLUII IeUCTBUS peJle, [IPUMeHsIeMbIX B cxeMax P3.
2. TpaHcopmaropsl TOKa U HanpskeHus B Lensax P3.
3.0nepatvBHbIM TOK B cxemax P3.



Tema 11.3 TokoBbIe 3aIUTHI

Boripocs! /151 yCTHBIX OIIPOCOB:

1.MakcrMasnbHble TOKOBBIe 3alUThl. TOKOBasi OTCeuka.
2. ToKoBbIe 3alUTHI HY/IEBOW 110C/IeZ|0BaTe/TIbHOCTH
3.IuddepeHLianbHble UM IUCTAHLMOHHBIE 3alLAThI

Pa3pen 12. PeneiiHas 3aI0UTa OT/E/IBHBIX 3/IEMEHTOB CHCTeMbI 3/IEKTPOCHA0)KeHHUA
Tema 12.1 Pesteiinas 3a1{yTa 3/1eKTPUUECKUX CeTeil M 000pyi0BaHUS

Bonpoce! g1 yCTHBIX ONIPOCOB:

1.3amuTa KabebHBIX ¥ BO3ZYIIIHbIX JTMHUH.

2.3ammra CUI0BBIX TpaHC(OPMAaTOPOB.

3.3amuTa BbICOKOBOJIbTHBIX MPUCOE/IMHEeHUH pa3/InyYHOro Ha3HaueHMs.

4.3amuyra OT 3aMbIKaHMM Ha 3eMJII0 B CeTSIX C U30/IMPOBaHHON HEUTPAJIbIO.

Tema 12.2 PacyeT yCTaHOBOK 3all{UT
Bonpocs! /11 yCTHBIX ONPOCOB:
1.MeTtozvka pacuéta yCTaBOK 3aluT. Beibop cxembl coefiiHeHNsI TpaHC(HOPMATOPOB TOKa

Tema 12.3 MukponpoieccopHbie 3al{UThl

MukporipolieccopHble 3aiyThl. CTPYKTYpa, IPUHLIUIT JeMCTBUS], OCHOBHbIE (DYHKLIUM.
1.HasHaueHue, BUZIbI ¥ Pa3HOBHHOCTH YCTPOMCTB aBTOMAaTHKH B CCTEMeE 3/IeKTPOCHA0KeHMSI.
2.CucteMbl aBTOMaTHU€eCKOI0 TOBTOPHOTO BK/ItoueHus (AIIB): Ha3HaueHVe, BUBI,
TpeboBanusi K ATIB.

3.Cxema AIIB.

4.HasHaueHue, TpebOBaHUS 1 CXeMa aBTOMaTUUYeCcKOro BBojia pesepsa (ABP).

Pa3pen 13. IlpoTruBoaBapuiiHas aBToMaTHuKa

Tema 13.1 YcTpoiicTBa aBTOMaTHKH B CHCTEMBbI 3/IEKTPOCHA0KeHUs

1.Ha3HaueHue, BU/[bl ¥ Pa3HOBU/JHOCTH YCTPOWCTB aBTOMAaTHUKU B CCTeMe 3/IeKTPOCHa0KeHHUs.
2.CucTeMbl aBTOMAaTHYeCKOT0 MOBTOPHOTO BK/IOueHus (ATIB): Ha3HaueHue, BU/bl, TpeboBaHus K ATIB.
3.Cxema AIIB.

4.HasHaueHue, TpebOBaHUS 1 CXeMa aBTOMaTUUYeCKOro BBojia pesepsa (ABP).

Pazpaen 14. Texauueckoe 00C/1y)KMBaHHe pesIeHHOM 3aITHI U aBTOMATHKH
Tema 14.1 HopMbl IpreMoCAaTOYHBIX HCIBITAHUU

1. TpeGoBaHus K BBINOJHEHHIO pabOT 110 TEXHUYECKOMY 00C/TyKMBAaHHUIO
YCTPOUCTB peslelHOM 3allUThl U aBTOMATUKU. BU/bI U MepUOJUYHOCTE TEXHUYECKOrO
o0cy>xuBaHUs peelHbIX 3amuT. [IpoBepka (HamaKa) IpU HOBOM BK/TFOUEHHH.
Cocras pabot. HanmeHbliiee f0MyCTHMOE COTIPOTHB/IEHNE U30JISL[U arllapaToB
BTOPUUHBIX Liereit U 3/ekTponpoBogku 1o 1000 B. UcnbiTaHe KOHTaKTOPOB U
aBTOMaTUYeCKUX BbIK/IOUaTeIeu.

[TpoBepka cxeM Ha HOpMa/IbHOE (PYHKLIMOHHMPOBaHKe.

2.006cyKuBaHKe LieTield OrepaTHBHOTO TOKa.

3.I1IpodunakTryecKrii KOHTPOJIb YCTPOMCTB PeleiHOM 3aluThl U aBTOMAaTHKH.
4.TTpodunaktryeckoe BoccTaHoBieHue. CoctaB pabot

5.3amno/iHeHHe OTYeTHOM JOKyMeHTal[1u.

Tema 14.2 TexHuueckoe 00C/Ty)KMBaHHE aNapaToB yNpaB/ieHNs, 3al{UThI H YCTPOICTB aBTOMAaTHKH

Pazpgen 15. Texnnueckoe 00C/Ty)KMBaHHe aBTOMAaTH3UPOBAHHBIX CHCTEM yNpaB/IeHUs



Tema 15.1 ABTOMaTU3MpPOBAaHHbIE CHCTEMb] YIIPpAB/ICHUSA

1.ABTOMaTH3a1MsI pabOTHI CUCTEM 3/1EKTPOCHAOKEHMSI.

2.Crioco0bI ympaB/ieHus ¥ Tepejaur MH(OopMaIuu.

3.IIpyHLMIIBI TOCTPOEHUS YCTPOMCTB TeJleMeXaHUKH.

4.Annaparypa aBTOMaTU3MPOBaHHBIX CUCTEM yIIpaB/ieHUs Ha JUCIIeTUePCKUX IyHKTax.
5.Pabora B pexxrMax TeseyrpaB/ieHHs U TeJIeKOHTPOJISL.

6.Amnmnaparypa aBTOMaTU3MPOBAHHBIX CUCTEM yIpaB/ieHUs: Ha KOHTPOIMPYeMbIX ITyHKTax.
7.Pabota B pexxrMax TesleKOHTPOJISL U TeJleyIIpaBIeHHs..

Tema 15.2 O6c/Ty>KMBaHHe aBTOMATH3HPOBAHHBIX CHCTEM YIIPaBJ/IeHHS

1.TpeboBaHus K BLITTOJIHEHHUIO PabOT M0 TEXHUYECKOMY 00C/Ty>KUBAaHHIO arllapaTyphbl
ABTOMATHU3UPOBAaHHBIX CUCTEM YIIPABJIeHUSI.

2.Bu/ibl ¥ IepUOJMYHOCTD TEXHUYECKOTO 00C/Ty)KMBAHUS arnaparyphbl
aBTOMATHU3UPOBAHHBIX CHICTEM YTIPABJIEHHSI.

3.TexHnueckue 0CMOTPbI U OIIPOOOBaHUS.

4.CocraB paboT. 3aroHeHre OTUeTHOU JOKYMeHTal[|H.

5.IIpodunakTrueckuii KOHTPO/Ib anrapaTypbl aBBTOMaTU3UPOBAaHHBIX CUCTEM YIIPaB/IeHMUS.
6.0co0eHHOCTH TeXHUUECKOT0 00CTy>KMBaHHUs MUKPOITPOLIeCCOPHBIX aBTOMaTU3UPOBAaHHBIX
CHUCTEM YTIpaBJIeHHsI.

6. CamocrosTennbHasA paboTa CTYAEHTOB.
Pa3pgen 11. OcHOBHBIE NOHATHUSA U BU/bI Pe/IeMHbIX 3aIUT
Tema 11.3 TokoBbIe 3aIUTHI
1. CocraBjieHre OMIOPHOIO KOHCTIEKTa Ha TeMy «Tpeboeanust K P3 u A corsiacHo ITY3 »
COCTaBJIEHHe OTIOPHOT0 KOHCIIeKTa Ha TeMy «OrnepaTtvBHOe nuTtanue P3 1 A Ha IoACTaHLUSX»
2. CocTaBrieHre OTIOPHOTO KOHCIeKTa Ha TeMy «Kiaccudukaiysi TOKOBBIX 3all{UT».
Pa3fen 12. PeneiiHas 3aljUTa OT/AE/TbHBIX 3/IEMEHTOB CHCTEMbI /IEKTPOCHA0)KEeHUA
Tema 12.3 MukponpoueccopHbie 3alMThI
Pecdepat Ha Temy «Vcrnonb30BaHHEe MUKDPOIIPOL[@CCOPHBIX KOHTPOJI/IEpOB B P3 11 A»
Pa3pgen 13. IIpoTuBoaBapuiiHasA aBTOMaTHKa
Tema 13.1
YcTpoiicTBa aBTOMAaTHKH B CHCTeMbI 3JIEKTPOCHA0)KeHUA
1. Pedepat Ha Temy «[IpumMeHeHHe MUKPOIIPOLIECCOPHBIX KOHTPO/IIEPOB U I[U(MPOBBIX YCTPOUCTB /s
peanu3aliiy pejielHOMN 3all[UThl U aBTOMAaTUK»
Pazpaen 14. Texnuueckoe 00C/Ty)KMBaHHe pPesIeHHOM 3aIMTHI U aBTOMaTHKH
Tema 14.2 TexHuueckoe 00C/jy)XMBaHHe aNMapaToB YyNpaB/ieHHUsA, 3alUTHl U YCTPOMCTB
aBTOMAaTUKH
1.0mopHbIM KOHCTIEKT Ha Temy «[1paBusia ipoBepku cxeMm P3uA Ha HopmasbHOe yHKIIMOHUPOBaHHE»
2.CocTaB/ieHre OTMIOPHOTO KOHCIeKTa Ha TeMy «TpeboBaHus K TIOBepKe KOHTPOJIbHO-U3MEpPUTEeTbHBIX
nipubopoB P3 u A»
Pa3pen 15. TexHnueckoe 00C/Ty)KMBaHHEe aBTOMATH3UPOBAHHBIX CHCTEM YIIPaB/IeHUSA
Tema 15.2
OO0cay)KMBaHHe AaBTOMATH3HPOBAHHBIX CHCTEM yIpPaB/IeHUsI
1. CocraBneHue OIMOPHOTO KOHCMeKTa Ha TeMy «TpeboBaHusi K paboTe armaparypbl
HEProJUCIeTYePCKOro MyHKTa»

7.3a/jaHuA Ha J1a0opaTOpHbIe 3aHATHS
Pa3pen 11. OcHoOBHBbIE NOHATHA U BHABI pe/ieMHbIX 3amuT (P3)
Tema 11.2 OcHoBHBbIe 3/1eMeHThI P3
1. WiccnenoBanue paboThI pesie TOKa
2. ViccnenoBanuie paboThl pesie HAMpsHKeHUsT



3. VccneioBanme paboThl pesie BpeMeH!

Pa3gen 12. PeneiiHas 3aljUTa OT/AE/IbHBIX 3/IEMEHTOB CHCTEMbI /IEKTPOCHA0)KEeHHUA
Tema 12.1 PesreiiHas 3amyTa 3/1eKTPUUECKHUX ceTeil M 000pyA0BaHUSA

1. I3yueHue cxeMbl 3all{MThI TpaHCHoOpMaTopa

2. VI3yueHue cxeMsl 3alUThl IPUCOEIUHEHUS

3. VI3yyeHre NpUHLIMITMAIBHOM CXeMBbI 3alUThI IMHUM OT MeXxXay(a3Hbix K3
Pa3fen 13. IlpoTuBoaBapuiiHasi aBTOMaTHKA

Tema 13.1 YcTpolicTBa aBTOMaTHKHU B CHCTEMBI 3/IEKTPOCHA0KeHUsI

1. ViccnenoBaHue eliCTBYs MaKCUMaabHOW TOKOBOM 3aiuThl (MT3+ATIIB) c npumeHeHreM
MUKPOIPOLIeCCOPHBIX (LJU(POBBIX) YCTPOWCTB.

Pazpaen 14. Texauueckoe 00C/1y)KMBaHHe pesIeHHOH 3aIUTHI U aBTOMATHKH
Tema 14.1 HopMbl IpreMoCAaTOYHBIX HCIBITAHUU

1.ITpoBepka eliCTBYSL MaKCHMa/IbHbIX, MUHUMAaJIbHbBIX W/ He3aBUCUMbIX
paclienuresiel aBTOMaTUUeCKUX BBIK/IHOUaTesnen

2.IIpoBepka pesieliHOM amraparypbl

3.ITpoBepka npaBUIbHOCTH (HYHKLIMOHUPOBAHUS TIOTHOCTBIO COOPaHHBIX

CXeM IIPU pa3/IMUHbIX 3HAYEHUSIX OIlepaTUBHOIO TOKa

4.VIcribiTaHWe KOHTaKTOPOB M aBTOMaTHUeCKUX BBIK/IHOUaTesnen
MHOT'OKPaTHBIMH BK/IFOUEHUSIMU U OTKJ/IFOUEHUSIMU

5.CocTaBrieHre TEXHOJIOTUYECKOU M10C/1ej0BaTe/IbHOCTH TEXHUYECKOTO
00C/Ty>KBaHUSI 3aIlMTHOM amnmaparypbl

8. 3apanusa Ha NpakTHYecKHe 3aHATHA
IIpakTHyeckoe 3aHATHE
Pa3pen 11. OcHoBHbIe NOHATUA U BHABI pe/leMHbIX 3amuT (P3)
Tema 11.2 OcHoBHbIe 3/1eMeHThI P3
Tema: V3yueHne KOHCTPYKLMU U TEXHUUECKUX [JaHHBIX peJie, IpUMeHseMbIX B cxemax P3.
«denb 3aHATHA: HAYUUTHCSI COCTaB/ISITb CPAaBHUTE/IbHbIE XapaKTePUCTHMKU pPa3/MYHbIX TPOBO/IOB
TIpUMEHsIEMbIX Ha KOHTAaKTHOM CETH.
WcxopHble aHHbIe: TUT U y3e/l LIelTHOM KOHTAaKTHOM TMOZABEeCKU (3a[atoTcs MperojiaBaTesieM COTJIaCHO

tabsm. 1.1, 1.2).

THWIbl KOHTAaKTHBIX TTO/BECOK

Tabmuua 1.1

Howmep Hecy1mii Tpoc KoHTakTHBIN 1poBoACHCTeMa TOKa (Tum mogBecKu

BapyvaHTa

bokoBol My Th

— [TBCM-70 M®-85 [TocTosIHHBIN KC 70
[TepemeHHbIM

["1aBHBIV Ny Th

1 M-120 bp®-100 [TocTOSIHHBIN KC 140

2 M-95 M®d-100 To xe 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 [TBCM-95 Hn®-100 [TepeMeHHbIH KC 120

7 M-95 bp®-100 To xe KC 160

8 [IBCM-95 bp®-100 —»- KC 140

9 M-95 M®-100 KC 160




10 [IECM-95 M®-100 —»— KC 140

Tabmma 1

¥Y3e/1 11erTHOM KOHTAaKTHOM TTOABECKU

Howmep Y3e/1 LIenmHOoM KOHTAKTHOM TT0BECKU

BapuaHTa

1 AHKepOBKa KOMIIEHCMPOBAaHHOM 1IelMTHOM KOHTAKTHOM TIO/IBECKM Ha TIeperoHe
(puc. 1.1)

2 AHKepOBKa MOTYKOMITEHCHPOBAHHOM 1[€TTHOM KOHTAKTHOM TI0/[BeCKU Ha OOKOBBIX|
MyTsiX Ha cTaHLuu (puc. 1.2)

3 CpeJHsisi aHKePOBKAa KOMIIEHCHPOBAHHOW IeMMHOM KOHTAKTHON TIOABECKU [Iis
rneperoHa (puc. 1.3)

4 CpefiHsisi aHKepPOBKa TOJYKOMITEHCHPOBAHHOM I[eMHOM KOHTAaKTHOM TI0/[BeCKU
OokoBbIX TyTeli craHuu (puc. 1.1)

5 KperuieHre Hecylllero Tpoca Ha HEU30JMPOBAaHHOW KOHCOMM M Ha »KECTKOU
rnonepeurHe (puc. 1.4, 1.5)

Tabsuia 2

KpaTkue TeopeTuueckue cBefeHUs

[Tpu BBIOOpE OMOPHOTO y3/1a W OIpeJe/ieHnH Crocoba aHKePOBKH TMPOBOZOB LIEIMHOW KOHTAKTHOMN
TIOZIBECKM HeOOXOJMMO YUUTHIBaTh CKOPOCTH JIBYDKEHHS T0€3/0B T10 JaHHOMY y4YacTKy M TO, UTO YeM
BBIIIIE CKOPOCTh [IBW)KEHMsI TI0€3[]0B, TeM OOJIbIlel 37aCTUUHOCTBIO J0/DKHAa 00/1afath IiernHast
KOHTaKTHasi [o/iBecka.

ApMaTypa KOHTAaKTHBIX CeTeli TIpe/iCTaB/sieT COOOM KOMIUIEKC JeTaned, MpeAHa3HaueHHBIX [IJIst
KperieH’si KOHCTPYKLMH, (HMKCAl[iM TIPOBOJIOB M TPOCOB, COOPKM Pas3/MYHBbIX Y3/I0B KOHTaKTHOM
cetr. OHa Jjo/pKHa 06/1afaTh JOCTaTOUHOM MeXaHHMUeCKOW TPOYHOCTBHIO, XOPOLIel CONpsraeMOCThIO,
BBICOKOM HA/Ie’)KHOCTBIO U TaKOM >Xe KOPPO3UMHOM CTOMKOCTBIO, a /ISl CKOPOCTHOIO TOKOCheMa —
ellle ¥ MUHUMa/IbHOW MacCOM.

Bce fleTany KOHTaKTHBIX CeTell MOJKHO pa3/ie/ITh Ha JjBe FPYMIIbl: MeXaHUueCKue U TOKOMPOBOAILLe.
K nepBoii rpyrine OTHOCATCS feTaau, pacCUUTaHHbIe TOJILKO Ha MeXxaHWYeCKue Harpy3Ku: KJIMHOBOW U
LJaHI'OBbIM 3&)KMMBI [|/Is1 HECYILlero Tpoca, Ceijia, KOyl BUJIOUHbIe, YILIKWA pa3pe3Hble U Hepa3pe3Hble
U T.IL

Ko BTOpoOli rpymme — feTand, pacCudTaHHble Ha MexaHWYeCKHe U 3/1eKTpUYecKhe Harpysku:
L[aHTOBble 3a)KUMBbI [IJI1 CTBIKOBaHHMSI HeCyllero Tpoca, OBaJibHble COeJUHUTE/H, CTHIKOBbIEe 3a>KUMbI
[J11 KOHTaKTHOTO TPOBOJA, CTPYHOBbIE, COeIMHUTe/bHbIE U Tepexo/Hble 3aKuMbl. Ilo MaTepuany
V3rOTOBJIEHUS [ieTa/lld apMaTyphbl Je/ATcs Ha UyryHHble (KOBKWMM WM Cepbli UyryH), CTa/bHble, U3
L[BETHBIX METAJJIOB M X CT/IaBOB (Me/ib, OPOH3a, a/IFOMUHUM, aTyHb).

W3pnenus u3 yyryHa UMelOT 3alljUTHOe aHTMKOPPO3UIHOE IMOKPbITUe — ropsiuee OLIMHKOBaHWe, a 13
CTa/u — 3JIeKTPOJIMTUUECKOe OLIMHKOBaHUe C MOC/IeAYIOLIMM XPOMUPOBaHUEM.
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Puc. 1.1. AHKepoBKa KOMIIEHCHDOBAaHHOM LIelMHOW KOHTAKTHOMW TIIOJBeCKH TepeMeHHOro (s) u
MOCTOSTHHOTO (6) TOKa:

1 - OTTSDKKa aHKepHasi; 2- KPOHIITeHH aHKepHbIH; 3, 4,19-Tpoc KoMIleHcaTopa CTa/lbHOM AUMaMeTpoM
11 mm, gmmHoM cootBetcTBeHHO 10,11,13 M; 5 - 6/I0K KommieHcaTopa; 6 - KOPOMBIC/IO; 7 - IIITaHTa
«YIIKO - IBOMHOE YIIKO» AauHoW 150 MM; 8 - mlacTUHa peryaupoBOYHasi; 9 - U30/5TOp C MeCTUKOM;
10 - u3onsTOp € cepbrou; 11 - 371eKTpUYECKUN COeUHUTENb; 12 - KOPOMBIC/IO C ABYMS LUTaHramu; 13,
22 - XOMYT COOTBeTCTBeHHO Ajis 25-30 rpy30B; 14 - orpaHWuMTeNb [/ TUPJISIHJ, TPYy30B OAMHAPHbIN
(ci) u caBoenHslit (6); 15 - rpy3 xkene300eToHHBIN; 16 - TpOC orpaHUUUTeNs TPY30B; 17 - KPOHIUTEHH
OrpaHUuMTeIsl IPy30B; 18 - MOHTa)KHBIe O0TBepCTHst; 20- TaHra «MecTUK-yIKo» AauHor 1000 mm; 21
- KOPOMBICJIO /11 KpeIUIeHWs [BYX KOHTaKTHBIX IPOBOJOB; 23 - wrtaHra Ajas 15 rpysos; 24 -
OrpaHUYMTe/b [JJIsl OJJMHAPHOM TUP/sSHABI Tpy30B; Hy - HOMUHaMbHAs BbICOTA I0/Beca KOHTAKTHOTO
TIPOBO/a HaJ| YPOBHEM T'0JIOBKM pesibca; by - paccTosiHue OT rpy30B [0 3eMIy WK GyHJaMeHTa, M
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Puc. 1.2. AHKepOBKa MMOJlyKOMITEHCMPOBAHHOM LIETTHOM IT0/IBECKU TTePeMeHHOr0 TOKa C ABYXO/I0YHbIM
KOMITEHCATOPOM (@) ¥ MOCTOSIHHOTO TOKA € Tpex010uHbIM KoMrieHcaTopoM (6):

1 - oTTSDKKA aHKepHasi; 2 - KPOHIUTEWH aHKEepPHbIM; 3 - IITaHra «MecTUK - JBOWHOE YIIKO» JJIMHOMN
1000 mm; 4 - M30/1ATOP C MEeCTUKOM; 5 - U30JIATOP C Cepbrou; 6 - TpoC KOMIleHCaTopa CTaJlbHOU
nuameTpoMm 11 mm; 7- 670K KOMIIeHcaTopa; 8- IITaHra «Irec- THK-YIIKo» JauHoi 1000 mM; 9 - mTaHra
Juist Tpy30B; 10 - Tpy3 >kese300eToHHbIH; [1- orpaHUuUUTeNb /11 OIMHAPHOW TWPJISHABI TPY30B; 12 -
TPOC OrpaHUuWTe/IsI TPy30B; 13 - KpOHIITEWH OrpaHUuWTessi TPy30B; 14 - TpoC KomreHcaTopa
cranbHOM auametrpoMm 10 MM, gmrHom 10 M; 15 - XomyT f/1s Tpy30B; 16 - orpaHAuYMTeNb [/1s CABO-
€HHOM TUPJISIH/IbI TPY30B; 77 - KOPOMBICJIO /1J1S1 aHKePOBKH /IBYX IPOBO/OB
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Puc. 1.3. Cpepguss

aHKepoBKa KOMIIEHCMPOBAaHHOW (a-7) YW TOJYKOMIIEHCHDOBAHHOM (€) LeMHbIX KOHTaKTHBIX

TIOJJBECOK; /I OJWHAPHOTO KOHTAaKTHOro mpoBoga (06),

JIBOMHOIO KOHTAaKTHOro Mposoga (Ir);

KpeIuleHWe Hecyllero Tpoca M Tpoca CpefHeill aHKepOBKM Ha WM30JMPOBAHHOW KOHCO/IW (B) U Ha
HEeH30/IMPOBAaHHOU  KOHCO/H (3):
1 - OCHOBHOI HecylMil TpPOC; 2 - TPOC Cpe/iHel aHKepPOBKM KOHTAaKTHOTO MpPOBOAad; 3 - MAOIMOJi-

HUTEJIbHbI TPOC; 4 - KOHTAaKTHBIM MPOBOJ; 5

3KUM COeUHUTE/bHbIN; 6

38KUM CpeJHeu

aHKEepOBKH; 7- KOHCOJ/Ib M30/IMpOBaHHas; 8 - celjio BOWHOe; 9 - 3a)KUM CpeJiHell aHKepPOBKU [iIs
KperuleHusl Ha HecyllleM Tpoce; 10— usosmsTop.

poc

[IpOBOIA

Hecymuii

Konrakriee <5

Puc. 1.4. Kpeniienue Hecymero TpOCa Ha HeN30/IMPOBAaHHOW KOHCOJIN
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Puc. 1.5. KperjieHre HeCyll[ero Tpoca Ha >KeCTKOM TorepeuriHe: a - OO BUJ, C GUKCUPYIOIUM
TpocoM; 6 - C (UKCATOPHOM CTOHKOW; B — Tpe-yrojibHbIA TOABeC co ckobamu: 1 - omopa; 2 -
rioriepeuriHa (puresib); 3 - TPeYroyibHbIN MOZiIBeC; 4- TpoC GUKCUPYIOLIUM; 5- cToMKa huKcaTopHast; 6 -
¢ukcarop; 7- mradra aAuameTpom 12 mm; 8 - ckoba; 9 - cepbra ¢ mectTukom; 10 - 60T KPIOKOBO#
[TopsimoK BBIMIOJTHEHUS

. BbiOpath OmMOpHBIN y3e1 /s 3a[jJaHHOM KOHTAKTHOMW TIOJBECKH W 3apUCOBATh €ro CO BCEMU
reoMeTpUueCKUMHM rapameTpamu [7, c. 80].
. [Togobpath MaTepuan v ceueHue TIPOBO/IOB /ISt IPOCTBIX U PECCOPHBIX CTPYH OMOPHOTO y3/1a.
. BbeiOpath, monb3ysick [6, 9 wmm 12], getanu [Ajs 3aaHHOrO y3/la, HaWMEHOBaHHWe U
XapaKTepHUCTUKHU KOTOPBIX He00X0AUMO 3aHeCTH B TabJ1. 1.3.
. Haiitu fletansb Ajis CTBIKOBaHUSI KOHTAKTHOT'O MIPOBO/IAa M COe/IMHEHUsT HeCYIIero Tpoca, KOTopbie
TaK>Ke 3aHeCTH B Tabs. 1.3.
Tabmma 1.3
eTasIi Ji/1s1 Y3/10B KOHTAKTHOM CeTU
Y3en noasecky,HanmMeHOBaHMe IN° metanu Matepuan getanu [[I[pumeuanune
neTanu Jjist y3ia neTamu

1. Onucars HasHaueHMe M MeCTO yCTAaHOBKM TIPOZO/LHLIX M TONEPeYHbIX 3/eKTPHYeCKHUX
COeIMHUTeJIeN.

2. OnucaTh Ha3sHaueHHe HEeW30MPYIOUIMX COMPSUKEHMH. 3apuCcOBATh CXeMy HeU30/UPYIOLIEro
COTIPSDKEHMSI 1 0003HAUUTh BCE OCHOBHbBIE TaDApUTHI.

3. Odopmuts oTueT. Clie1aTh BBIBOABL.
KoHTponbHBIE BOTIPOCHI
1. Kakue Harpy3ku BOCIIPDUHUMAIOT [leTald KOHTaKTHOU CeTH?
2. Ot yero 3aBUCHUT BBIOOP THITa OTIOPHOTO y371a LIETTHOW KOHTAKTHOM ITOZABECKHU?
3. Kakumu criocobaMyd MOKHO [JOOWUTBCS PaBHOMEPHOW 3/IaCTUYHOCTH  LIeITHOMN
KOHTAKTHOM I10/IBECKU?



4. TloueMy [/ HeCylIMX TPOCOB MOKHO TIPUMEHSITh MaTepuasbl, He o00/ajaromye
BBICOKOM NIPOBO/IMMOCTBIO?
5. CdopmynupyiiTe Ha3HauUeHNe U TUIIbI CPeJHUX aHKEePOBOK.
OT uero 3aBUCHUT CIOCO0O KperieHus Hecyll|ero Tpoca Ha NoA/jep>KrBatollell KOHCTPYKLMU?

IIpakTHyeckoe 3aHATHE
Tema 11.2 OcHoBHBbIe 3j71eMeHTHI P3
Tema: ./3yuyeHure cxeM NMUTAHUS peielHOM 3alJUThl HA ONIePATUBHOM TOKe
Ilesb 3aHATHA: HAYUUTHCS TIPAKTUUECKU BIOUPATH /leTasld /I/1s 3a/laHHOM [IeITHOM KOHTaKTHOM
TIO/IBECKU.

Ncxoanble faHHBIE: TUI LIEMMTHOM KOHTAKTHOM MO/JBECKH, y3esl LIelMHOW KOHTaKTHOW MO/IBeCKU
(3aparoTCs riperofiaBaresieM COrJiacHo Tabi. 2, 3).

Tabnuia 2 Tunbl eMHBIX KOHTAKTHBIX MOABECOK

. KoHTakTHBIN
Howmep BapuaHTa Hecyiui tpoc Cucrema TOKa Twun nogBecku
TIPOBO/,
BboKOBOM Kene3HOJOPOXKHBIN Ty Th
— TIBCM-70 M-85 HocroHHbiit KC 70
riepeMeHHbIH
['1aBHBIM Kele3HOI0POKHBIMN MYTh
1 M-120 bp®-100 [MOCTOSTHHBIN KC-40
2 M-95 M®-100 MMOCTOSTHHBIN KC-160
3 M-95 2M®-100 [MOCTOSIHHBIN KC-120
4 M-120 2M®-100 [MOCTOSIHHBIN KC-140
5 M-120 2M®-100 MMOCTOSIHHBIU KC-160
6 [IBCM-95 Hu®-100 repeMeHHbIN KC-120
7 M-95 bp®-100 repeMeHHbIN KC-160
8 [MTECM-95 bp®-100 repeMeHHbIN KC-140
9 M-95 M®-100 repeMeHHbIN KC-160
10 [TBCM-95 M®-100 riepeMeHHbIN KC-140
Tabmuna 3 Y3es 11erHoM KOHTaKTHOM TTO/IBECKH
Homep Y3eJ1 1]eNTHOM KOHTaKTHOM TI0/IBECKU
BapuaHTa
1 AHKepOBKa KOMIIEHCUPOBaHHOM 1[eMTHOW KOHTAaKTHOM T0/IBeCKU Ha reperoHe (puc. 1).
2 AHKepOBKa TIOJTyKOMITEHCUPOBAHHOM IIeITHOM KOHTAaKTHOW TOABECKM Ha OOKOBBIX
PKeJIe3HOZIOPOYKHBIX MYTSIX Ha »KeJe3HOJOPO’KHOW CTaHIUU (puC. 2).
3 CpeaHsisi aHKepOBKa KOMITEHCHPOBAHHOM LIeMMHOM KOHTAKTHOW TOABECKM [JIsl TleperoHa
(puc. 3)
4 CpefiHsisi aHKePOBKa TOJTyKOMITEHCHPOBAHHOM 1[eMTHOM KOHTAKTHOM TO/IBeCKH OOKOBBIX
>Kesie3HO/JOPOKHBIX MyTel Keyie3HOZA0POKHOU CTaHLuK (puc. 3)
5 KperieHre HecyIero Tpoca Ha HeM30/IMPOBaHHOW KOHCOJIM U Ha »KeCTKOM IMorepeurHe
(puc. 4, 5).

Kparkue TeopeTnuyeckue CBeJeHH:
OneKTpuUecKre COeIMHUTENN CIy)KaT [Jisi obecrieyeHUs] Ha/le)KHOTO KOHTAKTa IPOBOJIOB BO
BCeX C/lyyasix, Korga Tpebyercsi obecreunTh WX MapajisienbHOe COeJUHEHHe WM HerpepbIBHOCTh



CeuyeHUs BJIO/b 37eKTPU(UIIPOBAHHOM JIMHUM, a TaKXKe 11 obecrieueHs IPOTeKaHHUs TOKa M0 BCeM
IIPOBOZIAM.

PasnuuHble 371eKTpUUecKre coeliHeHWs W Lulelidbl, MpefHa3sHauyeHHble [Ji MOAK/IIOUeHUs
CEeKL[MOHHBIX pa3beJMHUTe/el, pa3psiIHMKOB M JPYTUX arrapaTtoB K MPOBOJAM KOHTaKTHOM CeTH,
CTBIKOBbIE 3J/IEKTPHUUECKHE COeAVHHUTeNY pebCOBOM LIeMM BBIMOJHSIOT W3 MeJHBIX THOKHMX He-
130/IMPOBaHHbBIX MHOI'OIIPOBOJIOYHBIX IPOBOZOB Mapku MI'.

[IpoBosa MI' CBMBaKOT WM3 HECKOJIbKMX TIPSiZied, CBUTHIX, B CBOK) Ouepe/b, U3 HECKOIbKHX
TOHKUX MeJHBIX MPOBOJIOK AuamerpoMm 0,52—0,97 mMm. DTum obecrieurBaeTcst Oosiblasi THOKOCTD
npoBozioB MI' 1o cpaBHeHMIO C TpoBoJaMyd Mapku M. OCHOBHblE JaHHbIE MeJHBIX THOKHUX
HEeU30/IMPOBAHHBIX MPOBOZOB MI', IprMeHsieMbIX B KOHTaKTHOM CeTH, TiprBe/ieHbl B Tab1. 2.13 [5].

3BeHbeBbIe CTPYHBI LIEMTHbIX NTOJABECOK U3rOTaBIMBAOT U3 CTasieMeHOW NpoBoyioku BCM1 nnm
BCM2 puamerpom 4 MM. PeccopHble CTpyHBI (TPOCHI) BBINOTHSIOT U3 CTajeMeHOW IPOBOJIOKU
mameTpoM 6 MM. OCHOBHBIE [JaHHBIe OMMeTa/VTMUeCKNX CTajeMe/IHbIX TIPOBOJIOK MPHUBE/eHBI B Ta0JI.
2.14 [5].

ApmaTypa KOHTaKTHBIX CeTell IpefiCTaB/isieT CO00 KOMIUIEKC /leTasieid, mpefHa3HaueHHbIX JJ1s1
KpeIieHUs] KOHCTPYKLMH, (UMKCAl[UM TIPOBOJIOB M TPOCOB, COOPKM pa3/IMUHBIX Y3/I0B KOHTaKTHOM
ceti. Apmarypa [Jo/mKHa 00/1aaTh [OCTaTOYHOW MeXaHHWYeCKOW TIPOYHOCTBIO,  XOpOoLIei
COTPSITaeMOCTBI0, BBICOKOM HaZle’KHOCTBIO M TaKOU ’Ke KOPPO3UHMHOM CTOMKOCTBIO, a ZIJ11 CKODOCTHOTO
TOKOCheMa — elle U MUHMMaIbHOW MaCCOH.

Bce pgeranm KOHTaKTHBIX CeTe MOXXHO pa3/le/IMThb Ha JiBe TPYIIbl: MeXaHUUecKyl |
TOKOIPOBO/SALIYIO.

K niepBoii rpyrmne oTHOCATCS JleTaal, pacCUMTaHHble Ha YUCTO MeXaHu4eckue Harpy3ku. K Hei
OTHOCATCS: KJIMHOBOU 3aXKUM, LJaHTOBBIM 3aKUM [|/Is1 HeCYyI1lero Tpoca, ceJijia, KOyIlIA BUJIOUHbIe, YILIKU
paspesHble U Hepa3pesHble U T.IL.

Ko BTOpOM rpymnme OTHOCATCA [eTalny, pacCUMTaHHble HAa MeXaHWYeCKue U 3JIeKTPUYecKHe
Harpy3kd. K Hell OTHOCATCS: LJaHTOBble CTBIKOBBIE 3aKUMBbl [/l CTHIKOBAaHMWSI HeECYILero Tpoca,
OBa/IbHble COeZMHUTEe/M, CTHIKOBble 3aXKWMBbI [JI1 KOHTAaKTHOTO IIPOBOZIA, CTPYHOBbIE, COe[VHU-
Te/lbHble U IlepexofHble 3akuMbl. [Io MaTepuasy M3rOTOB/IeHUs [eTalu apMaTypbl JedaTcs Ha
YyyTyHHbIe (KOBKHI WX Cepblil UyT'yH), CTa/llbHble, U3 [JBETHBIX METAa/JIOB M UX CI/IaBOB (MeZb, OpOH3a,
aFOMUHUM, J1aTYHBb).

W3nenus w3 yyryHa MMerOT 3alljUTHOe aHTUKOPPO3UMHOE ITOKPBITHE — ropsiuee OLMHKOBaHUe,
a U3 CTa/li — 3JIKTPOJIMTUUECKOe OLIMHKOBaHue C [10C/IeyHOIIUM XPOMUPOBaHHEM.

ITopsiAoK BHINO/THEHUS:
1. BriOpaTh MaTepuas U CeueHHWe TMPOBOZOB [/Isi TIPOCTBIX U PECCOPHBIX CTPYH OTIOPHOTO y37/1a
L[EMTHOM KOHTAKTHOMW TOJBECKH /Il TJIAaBHBIX >Ke/Ie3HOZOPOXKHBIX MyTel >Ke/e3HOJ0POXKHOMN
CTaHI[UU.
BbiOpath fietanu fijis 3a1aHHOTO Y3714, MoJIb3ysch [9] ¥ 3aHeCTH ux B TabJ1. 4.
3. BroiOpatb getanb Ajisi CTHIKOBaHMSI KOHTAKTHOTO TIPOBOJIA M COEAMHEHHs] HECYIero Tpoca u
3aHeCTH UX B Tab. 4.

N

[JeTanu st y3710B KOHTAaKTHOW TMO/IBECKU

¥Y3en nogsecky, feranv| HaumeHoBaHue Ne neTanu no

Marepuan geranu  ([Ipumeuanue
JJIS1 y37a Jletaaun Karasory

4. Ornucath Ha3HaueHWEe W MeCTO YCTAHOBKHM TIPOJIOJIbHBIX U TIOTIEPEUHBIX 3JIeKTPUUECKUX
coeiUHUTE/IeH.

CojepxaHue oTuyera:
1. Omucanue BbiOOpa Marepuana W CeueHWs TIPOBOJOB [jisi TIPOCTBIX W PECCOPHBIX CTPYH
OMOPHOr0 y3/la LIeMHOM KOHTAaKTHOM TOABECKU [Jisi TJIaBHBIX >Ke/e3HOJOPOXKHBIX IyTel



JKee3HO0PO’KHOM CTaHLUH.

OmnucaHue BbIOOpa JieTasield /i 3a[JaHHOTO y3/1a LIeTTHOM KOHTAKTHOM MO/BECKH.

3. OrnwucaHue BbIOOpa AeTanel /i1 CTHIKOBaHUSI KOHTAaKTHOTO MPOBO/IA M COeIUHEHUsT HeCYIIero
Tpoca.

4. @®opMynMpOBKa Ha3HaueHUsl TMPOJOJBHBIX M TOIMEpPeYHbIX 3JIEKTPUUYECKHUX COeJVHUTeern U
MeCTa UX YCTaHOBKH.

5. BbIBOABL

N

KoHTpo/ibHBIe BONIPOCHI:

1. Kakue Harpy3ku BOCIIPUHUMAIOT [leTald KOHTaKTHOW CeTH?

OOBbsicHUTe Ha3HAUeHHe U BUJbI 37IEKTPUYECKHX COeIHUTEeH.

3. Kakumu criocobaMu MOXKHO CJieflaTh 37aCTUUYHOCTb IIeIMTHOM KOHTAKTHOH I10/IBECKU
pPaBHOMEPHOW?

4. TloueMy pJiIsi HeCyIIMX TPOCOB MOYKHO TPUMEHSTh MaTepHuasbl, He 00/afarolie BbICOKOU

NIPOBOJUMOCTBIO?

CdopmynupyiiTe NOHATHUS Ha3HauUeHUS U TUIIOB CPeJHUX aHKEPOBOK.

6. Ot yero 3aBUCHUT CNIOCOO KperyieHus1 HeCyILero Tpoca Ha IMo//iepKUBaroIield KOHCTPYKLUH?

N

o

IIpakTHUyeckoe 3aHATHE
Tema 11.3 TokoBbIe 3aIMThHI
Tema: «3yuyenue cxembl MT3 suHHMN»

Ienb 3aHATHA: HAYUUTHCSI BHIOUPATh (PUKCATOPHI /JIs1 TPOMEKYTOUHBIX, TIepeX0/IHbIX OTop U
OII0p PAaCIIO/IO}KEeHHBIX 10/, MOCTOM.

VcxopHble AaHHBIE: KWCXO/HBbIE [aHHBbIE BLIOMpAOTCA M3 Tabs. 5 COTJIACHO T0JIOXKEHHUIO
(hamuy 06ydaroIIerocs B )KypHarie.

Taburia 5
VicxoaHble faHHbIe
Bapuanrt Penved 1 2 3 4 5 6 7 8 9 10
Kpugas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 ({1500, 1800 800
[nnHa nposneta, M 40 | 50 | 60 70 70 | 35 | 50 | 65 70 60
CKOpoOCTb BeTpa, M/C 22 | 25| 29 32 36 | 22 | 25 | 29| 32 36

Bo3BblIllIeHNe Hapy>KHOTO pe/ibCa HaJl BHYTPEHHKM /1/1s1 BCeX BapMaHTOB NMPUHATH 40 MM

Kpatkue TeopeTuueckre CBe/ieHUs

YcTpoiicTBa, € TOMOLIBI0 KOTOPbIX KOHTAKTHbIE MPOBOJA y/EpP)KUBAOTCSI B TOPU30HTaIbHOM
IUVIOCKOCTH B TpebyeMOM TIO/IOKEHHH OTHOCUTEbHO OCH JKeJe3HO/IOPOXKHOTO TiyTH  (ocH
TOKOTPHEMHUKa), Ha3bIBalOTCS (PUKCATOPAMU.

Ha rnaBHBIX >Ke/e3HOJOPOXKHBIX IIYTSIX I1€PerOHOB M JKeJe3HOJOPOKHBIX CTaHLMA U

MIPUEMOOTIIPABOYHBIX JKeJIe3HOJOPOXKHBIX MyTSX, TJe CKOPOCTb ABWXeHHs IpeBbliaer 50 Km/d,
yCTaHaB/IMBAIOT COY/IeHeHHble (PUKCaTOpbl, COCTOSIIIIME M3 OCHOBHBIX M JIETKMX JIOTNOJHUTE/IBHBIX
CTep>KHel, CBS3aHHbIX HEMOCPeCTBEHHO C KOHTAKTHBIM MIPOBO/IOM.
[TpsiMble (hriKCaTOPbI UCIO/IB3YIOT P MUHYCOBBIX (K OMOpe) 3ur3arax KOHTaKTHOT'O NPOBO/ia WU MPU
TOPU30HTA/IbHOM yCWUJIMM, HallpaB/JIeHHOM OT OMOPHbI B C/lyvyae U3MeHeHMs HarlpaB/ieHUs] KOHTaKTHOTO
npoBo/ia; obpaTHbIe (PUKCATOPbI — TIPH TUIFOCOBBLIX (OT OIOPBI) 3Ur3arax KOHTAaKTHOTO TIPOBO/IA WJIH
TOPU30HTAa/IbHOM YCU/IMU K Orope (Mo ep>KUBaloLeMy yCTPOUCTBY).

I[Tpu 6onbimx ycunusix (6onee 200 H) oT n3mMeHeHUs: HarpaB/ieHUs] KOHTAKTHOTO TIPOBO/IAa Ha
BHeIIIHel CTOPOHe KPHMBOW MOHTUPYIOT rubOKue ¢ukcatopel. B TlpaBuiax yCcTpoOMCTBa M TeXHUUECKOM



JKCIITyaTal[i KOHTaKTHOM ceTu [2] ompezesneHbl YC/IOBUS YCTAaHOBKM THMOKWX (MKCAaTOpOB. ODTH
YC/IOBUSI TIpHBe/IeHbI B Tab1. 6.

B 0603HaueHusx ¢pUKcaTopoB OYKBBI U [U(PHI YKa3bIBAIOT Ha €r0 KOHCTPYKLIMIO, HAalpsDKeHue
B KOHTaKTHOU CeTH, /IJI1 KOTOPOro OH Ipe/iHa3HaueH, U reomeTpuyeckue pasmepsl: @ — ¢ukcatop, I1
— MPsIMOH,

0] — obOpaTHbIii, A — aHKepyeMoii BeTBU, T — Tpoca aHkepyemoii BeTBH, ' — rubkuii, C
— BO3[YIIHBIX CTPENOK, P — poOMOOBHHBIX TO/BECOK, I — W30/IMPOBAHHBIX KOHCOJIeH, Y —
yCuieHHbIH, HUdpa 3 — Ha HanpsbkeHue 3 KB (a1 TMHUN MOCTOSTHHOTO TOKa), 25 — Ha HampsbkeHue
25 kB (g1a n1uHUI nepeMeHHOro ToKa); puMckue Ludps! I, II, III u T.5. — xapakTepu3yoT [IUHY
OCHOBHOTO CTep>XHsI (prKcaropa.

Yc/10BUS yCTaHOBKM T'MOKHUX (PMKCAaTOPOB

P cropoe EKCHI BEAT ol i rop 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 - -

ITpumeuanus. B uyuciuTesne ykasaHbl pafuyCbl [Jid OLHOIO KOHTAaKTHOIO IIPDOBOAA, B
3HaMeHaTese — Jis1 IByX. [Ipouepku 03HavaroT, YTO B ITUX YCIOBHUSX YCTaHOBKA THOKUX (PUKCATOPOB
He /101y CKaeTcs.

JITMHBI OCHOBHBIX CTep)KHeH (DMKCaTOpOB BHIOMPAIOT B 3aBUCMMOCTU OT rabapvTa yCTaHOBKH
OIIOp, HAalpaB/IeHUsl 3Ur3ara KOHTAKTHOIO IIPOBOJA, [J/IMHBI JOIOJIHUTEJBHOIO CTep)KHA. [liMHa
JOTIOJIHUTEe/IbHOT'O CTepyKHA rpuHATa 1200 mm.

dukcatoppl [  M30JMPOBAHHBIX  KOHCOJed OTIMYalTCsd OT  (UKCATOpOB  JJIs
HEeM30/IMPOBAHHBIX KOHCOJIEM TeM, UTO Ha KOHIL|e OCHOBHOTO CTep’KHs, OOpalieHHOM K KOHCOJIH,
BMECTO CTep)KHSl C Hape3KOH /s COeJMHEeHHs C U30/IITOPOM IpPUBAapeHO YLIKO AJI1 COefMHEeHUs C
KOHCOJIBIO.

['abapuT omop U COOpY’KeHUI — 3TO pacCTOsSIHUe OT OCH KpailiHero »kejie3HOZ0PO’KHOTO MyTH
710 BHyTpeHHero Kpas (pyH/laMeHTOB WY ONOp KOHTaKTHOW ceTU. Ha meperoHax U »kee3HO0pOKHbIX
CTaHLIMSX 3TO pacCTOsIHUE JI0/DKHO ObITh He MeHee 3,1 M, a B CHEr03aHOCUMBIX BbleMKax 1 Ha BbIX0Zax
u3 HUX Ha giauHe 100 M He MeHee 5,7 M. Ha KpUBBIX yuyacTKax »Keie3HOZOPOXKHOIO IyTH YKa3aHHbIe
PacCTOsIHUSL YBeTMUYMBAOTCS B COOTBETCTBUU C rabapuUTHBIM YIIMPEHUEM.

OnpefienuTh TabapyT OMOP KOHTAKTHOM CETH CJIe/lyeT, MOJIb3YsCh TabJI. 7.

OmnpejienieHre rabapyUTOB ONOP KOHTAKTHOM CETH

Pacctosinue I

(rabapuT) Ha

Paguyc KpuBoii, M TIPSIMOM

y4JacTKe MyTH,
MM

YBenuueHue paccrosiHud I ripu
M060M BO3BBIILIEHUM HAPY>KHOTO
pesibca (Hapy’kHasi CTOPOHa
KPUBOI), MM

YBenuueHue pacctosinus [ ipu
BO3BbILLIEHUW HAPY>KHOT'O pejibCca
(BHYTpeHHsIsl CTOpOHA KpUBOH),




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

[TopsifoK BBITIO/IHEHUS
1. Omnpepenuts rabapuThl OMOP A/ TIPSMOrO Y4YacTKa KeJIe3HOAOPOKHOTO TMyTH, /ISl OTIOPbI Ha
BHEIIIHEeM ¥ BHyTPeHHeN CTOPOHAaX KpPHUBOM.
2. Tlomobpath THUIIOBBIE (PUKCATOPBI /11 YCTAHOBKY Ha TIPOMEXKYTOUHOM OTOpe KOHTAaKTHOM CeTH
Ha y4yacTKe [lepeMeHHOr0 TOKa:
— Ha I[IPSIMOM Y4acTKe >KeJIe3HOZ0POKHOI' O My TH;
— Ha BHYTPeHHel CTOPOHe KPUBOW;
— Ha BHeIlIHel CTOPOHe KPUBOM.
CumTaTh Ha IPSIMOM YUacCTKe >KeJIe3HOJ0POXKHOI0 IyTH 3Ur3ar K Orope KOHTaKTHOW CeTH.
anHbBIE CBeCTH B Tab/I. 8.
[Togbop TUMOBLIX (DUKCATOPOB [jisi MyHKTOB 2—4 CreAyeT MPOWU3BOJUTH, TOMb3ysch [8, c. 49,
ripuioKeHue 5].
[Togbop TUMOBBIX (HUKCATOPOB

Ne MecTo ycTaHOBKH omiopbl ¥  ['abaput
Twur oropsel

Tun dukcaTopa
/m BETBb I10/IBECKH OTIOpbI

1 ITpomexxyTouHas [Ipamas




BHewHss cTOpoHa KpUBOU

oropa
BHyTpeHHss CTOpOHA
KpUBOU
Ormopa A:
pabouasi BeTBb
[TepexopHas
oropa, AHKepyeMas BeTBb
Heu30/IMpylolLiee
COTpsDKeHHe Onmnopa b:

pabouast BeTBb

AHKepyeMasi BeTBb

Ornopa cpeaHeit

IIpsimast
aHKepOBKU

N

o

[Togobpatk TUTOBBIE (DUKCATOPBI /i YCTAaHOBKU HA TIePEXO/IHBIX OTIOpPaXx HEW30JUPYIOIIero
COTIPsUKEHUsT ydyacTKa KOHTAKTHOM CeTM TiepeMeHHOTO TOKa, Ha TIpsSIMOM  ydacTKe
KeJIe3HO/JOPOKHOTO Ty TH.
[MauHbIe cBecTH B Tabs. 8.
HauepTtuTh cxemy cpeiHeli aHKepOBKM U TOZ0OpaTh (DUKCATOphl /ST OMOPbI Cpe/iHel
aHKepOBKH KOMITEHCUPOBAHHOM KOHTAaKTHOM MO/IBECKU ITepeMeHHOr0 TOKa Ha MPSIMOM yuacTKe
)KeJIe3HO/JOPOKHOTO Ty TH.
MauHbIe cBecTH B Tab. 8.

CogeprkaHue otuera

OmucaHue orpeiesieHUs1 rabapuTOB OTOP AJIsi TPSIMOTO YYacTKa >KeIe3HOI0POXKHOTO TIYTH,
JJIsl OTIOPBI Ha BHEIITHel ¥ BHYTPeHHeM CTOpOHaX KPUBOMA.
Omucanue mozbopa TUIIOBBIX (DUKCATOPOB /JIsi YCTAHOBKM Ha TIPOMEXYTOYHOM oOrope
KOHTaKTHOW CeTH Ha Pa3/IMYHbIX yUaCTKaX MepeMeHHOro TOKa.
Omucanue T1000pa THUIMOBBIX (UKCATOPOB [ijii yCTAHOBKM Ha IE€PEXOJHBIX OMOpax
HEeH30/IMPYIOILero COMpsDKeHUsI ydyacTKa KOHTAaKTHOM CeTH MepeMeHHOro TOKa, Ha MNpSMOM
y4acTKe >Keie3HOJOPO’KHOTO My TH.
CxemMa cpefHeli aHKEpPOBKH M TMoA00p (UKCATOPOB /i OMOpPbI CpeJHEH aHKEePOBKH
KOMIIEHCUPOBAaHHOW KOHTAKTHOM TOABECKH T[epeMeHHOr0 TOKa Ha TIPSIMOM YyuacTKe
JKeJIe3HOJOPOXKHOTO MYTH.
3ariosiHeHHast Tab. 8.

BriBOARI.

KoHTpobHBIE BOTIPOCHI

Kakumu ObIBalOT Mo/jfiep>KrBarolie KOHCTPYKLIMK KOHTAKTHOM CeTh?

HazoBuTe nperMyiiiecTBa M30JIMPOBAHHBIX KOHCOJIeH KOHTAKTHOM CEeTH.

Kakue ¢ukcaropsl cieyeT BEIOMpaTh Ha KPUBBIX yUacTKaxX >KeIe3HOJOPOXKHOTO MyTH MaJlbIX
paZilyCcoB U royemy?

Ha kakyto Harpy3ky paboTaeT [JOTo/HUTe/bHbIN cTepKeHb (hrukcaTopa?

OT yero 3aBUCUT BBIOOD THIA KOHCO/IM U THTIA (UKcaTopa Ji/Isi OTIOPbI KOHTAKTHOMW CeTH?

OT yero 3aBUCHUT BbIOOP THIA TSTHW KOHCOJIU JI/1s1 OTIOPbI KOHTAaKTHOM CeTu?



IIpakTHUyeckoe 3aHATHE

11.3 TokoBbIe 3aIMThI

Tema:.li3yueHue cxemMbl TOKOBOM OTCEUKH JIMHAU C OJHOCTOPOHHUM MMUTaHUEM

Ilesib pabdOTHI: HAYUHUTHCS PACCUUTBLIBATL HArPy3KH, [EMCTBYIOIIME Ha TIPOBO/iA L[€MTHONH KOHTAKTHOMH
T0/IBECKH, OTipe/iesiATh KO3 dHULMeHTbI [Ji pacueTa B pa3/IMUHbIX PeKMMax BO3/1eMCTBHUS Harpy30K.

VcxomHble aHHBIE: B KAUeCTBE UCXOAHBIX JAHHBIX BHIOMPAeTCs:

Tur LerTHOY KOHTAaKTHOM TO/[BECKH TJIABHBIX YKEJIe3HOJOPOKHBIX MyTel Ha >KeIe3HOI0P0>KHOU
CTAHLIUM 110 TabJI. 2;

Turbl BETPOBOTO U TOJI0/IEZIHOTO PAliOHOB COT/IACHO BapHaHTaM yKa3aHbl B Ta01. 9;

HopmatrBHbIe 3HaUeHUS TOMIMHBI CTeHKH r'0J10J1e/la ¥ CKOPOCTH BeTpa B Tabi. 10.

Turnbl BETPOBOI'O M r0JI0JIeJHOTO PaliOHOB

Howmep o . ['ononeHbIn
BeTpoBou paioH .
BapyaHTa paiioH
1 | II
2 II 1
3 111 II
4 v 11
5 \Y II

Tab6ura 10

HopMmaTuBHbIe 3HaueHUs1 TOMILIMHBI CTeHKU ro/10jiefla U CKOPOCTel BeTpa

HopmatuBHas CKOpoCTh BeTpa,
Howmep rononearoro HopmaTrBHas TOJIIMHA CTeHKU I1
WA BETPOBOTO P ! MakcuManbHast P TONIONEAE
o rosnosnezia,by Mm Vr
paiioHOB Vmax

I 5 22 13

II 10 25 14
111 15 29 15
v 20 32 18

A% 25 36 19

Kparkue TeopeTrueckuie CBeJieHHs

JI71sT KOHTAaKTHOM CeTH DeIlarolUMH sIBIISIOTCS Harpy3Ky KIMMaTHUeCcKOro XapakTepa: BeTep,
rosiosie]] ¥ TeMIlepaTypa BO3AyXa, AeWCTBYIOIIMEe B Pa3HbIX COUYETaHWsX. OTH HArpy3Kd HUMeEIOT
C/Iy4aliHbI XapaKTep: MX pacyeTHble 3HAaueHUs 3a KakKoW-TMb0 TIepuof; BpeMeHH MOTYT ObITb
orpefie/ieHbl CTaTUCTUUECKOW 00pabOTKOM JaHHBIX HaO/MOeHWH B pailioHe 371eKTpU(HUIMPOBAHHON
JIHWH.

Harpysku, fAelCTByrOIMe Ha TMPOBOJA KOHTAKTHOW CeTH, [elATCs Ha TIOCTOSIHHbBIE,
KpaTKOBpeMeHHbIe ¥ 0CO0bIe.

K mOCTOSIHHBIM Harpy3Kam OTHOCSITCS: Harpy3Ky OT Beca KOHCTPYKLIMH, Beca IPOBO/IOB, Beca
JlaBJIeHNsI TPYHTOB, TOPHOTO JIaBJIeHVIS.

K KpaTKOBpeMeHHBbIM Harpy3kaM OTHOCSITCS: BETPOBble HAarpy3kW, TOJI0JiefiHble HarpysK,
TeMIlepaTypHble KJIMMaTU4decKhe Bo3jelcTBUsi. K 0COOBIM Harpy3kaM OTHOCSATCS: CeliCMUYecKue M
B3DBIBHOTO BO3ZI€HCTBUST; HArPy3KH, BO3HUKAIOIIME OT TIOBPeXXAeHNUsT KOHCTPYKLIWHN U T.11.

Jnst  yCTaHOB/IEHUS]  pacyeTHbIX  K/IMMaTHYeCKUX  YCJIOBUH  TIO/IB3YIOTCS
palioHUpOBaHUsS TeppUTOpUMH Poccuy, A7 YIPOLIEHHBIX  PacuyeToOB  BapUaHTHI
TIperio/iaBaTesieM.

KapTamu
3a/1ar0TCS



Harpy3ska OT Beca MpOBOJOB $B/SIETCS pPaBHOMEPHO paclipefiesieHHOW BepTUKaIbHOM
Harpy3KoH, KOTOPYIO MOKHO OIpeJle/IUTh, M0JIb3YSICh CTIPABOYHOM JIUTEPAaTypPOH.

PekoMmeHziyeMasi BeJTMUMHA Harpy3KU OT CTPYHOBBIX 3aXUMOB (gc) coctaisieT 0,05 gaH/m npu
OJJHOM KOHTaKTHOM IIPOBO/E.

Harpy3ky OoT coOCTBEHHOTO Beca I[elTHOM KOHTAaKTHOW IMO/IBeCKU (gN) MOXXHO PacCUUTaTh TI0
bopmyne:

9 =Ghr+ Kr+ 9 =(82H M)

r/ie I — YKC/I0 KOHTAaKTHBIX POBO/IOB;

Okr, — Harpy3ka oT cOOCTBEHHOI'0 Beca KOHTAaKTHOTO TIPOBO/IA;

9y7r— Harpy3ka oT cOOCTBEHHOTO Beca Hecylllero Tpoca.

7151 BBITIOJTHEHUsI pacyeTa Harpy3kKu OT COOCTBEHHOrO Beca HeCyIlero Tpoca U COOCTBEHHOTrO
Beca KOHTAaKTHOTO TIPOBOZIa He0OX0AMMO BBIOpATh M3 CIIPAaBOUHOM JIMTEPATYPhI.

Bec koHTakTHOTrO0 poBo/ia ( Yxr) U Bec Hecylilero Tpoca ( 9,7) onpefessieTcs B 3aBUCUMOCTH OT
MapKu TIpOBo/ia 1o tabsurie [7, c. 166, Tabmn. I11].

Haripumep, assa Hecyiero tpoca [IBCM-70: Gyr = 0,586 maH/M; 1 KOHTaKTHOrO IIpOBOJA
M®-85: Gkr= 0,74 paH/m.

[ostonieiHast Harpy3Ka BbI3BIBAETCS T0JI0JIE/IOM, TPE/ICTABJISIONUM COOOM C/I0M TJIOTHOTO JIbZA
CTEKJIOBUJHOTO CTpoeHHs1 C IioTHOCThO 900 kr/m3. [nsg pacueToB TNpPUHKMMAaeM, 4TO TOJIOJe[
BbIMa/laeT LWIMHAPHUYECKOW (OpMbI C PAaBHOMEPHOW TOJIIMHOM CTEeHKU Jb/la, MO0 BO3/AEMCTBUIO
HarpysKa SIBJISIeTCSl BePTUKA/IbHOM.

Ha TonmyHy CTeHKU roJosiefia Ha MPoOBO/iax OKasbiBaeT BMSHUE WaMeTp NpoBoZoB. [TosTomy
TIpU OTpe/ie/IeHHH TOJILIMHBI CTeHKU Tojiojiefila Ha MPoBOJax U TPOcaxX pasHbIX JWaMeTpOB 3a/jaHHYIO
TOJILIMHY CTeHKH rojiosefja YMHOXal0T Ha KO3((HULMeHT K.'.

Ha WHTeHCHBHOCTb TroJi0ofeJHbIX 00pa3oBaHMi Oobllloe BAMSHUE OKa3bIBalOT BBICOTA
pacriosio)keHsi MPOBOJA HaJ TOBEPXHOCTbIO 3eMiU. [losTomMy MpU pacyeTe TOJIIIMHBI CTEHKU
rosojesia Ha MPOBO/Iax, PacIo/IOKeHHbIX Ha HACBIMAX, 3HaUeHHe TOJILMHbI CTEeHKU roJiofefja caefyeT
TaK)ke YMHOXXUTb Ha TOTIPaBOYHbIN KO3 PULIMEHT K.

PacueTHyto rososiejHyt0 Harpy3ky Ha IIPOBO/ia KOHTAKTHOM CeTH CjelyeT YMHOXWTb Ha
K03 dULMeHT Tieperpy3ku «r, YUUTBHIBAIOIIUI M3MeHeHHe ro0J10/ieJHOM Harpy3Ku B 3aBUCHMOCTU OT
penbedHbIX YCI0BUM PacIioioyKeHusl LIeMHOM KOHTAaKTHOW MO/BEeCKH.

KosdduimenTs! neperpysku /1 ipuHUMaroT:

m= 1,25 — [ y4aCTKOB KOHTAKTHOM CeTH, COOpPY’KaeMbIX B MeCTax C SIBHO BbIPaKEHHBIM

YCW/IEHVEeM TOJI0/IefIJHOM Harpy3kKyd (BO3BBIIIEHHOCTM W IlepeBajibl, Pe3KO BbIAE/SAIOIMXCA Haf,
OKpY>Karollled MeCTHOCTbIO, HaBeTPEHHbIe CKJIOHbI BO3BBIIIEHHOCTEM W PEUHBIX [O0JWH, BepIIVHbI
XOJIMOB, HaCBIITK BBICOTOM Oosiee 5 M); TaKuM 00pa3oM, roJIoeHy 0 Harpy3Ky yBeInunBaroT Ha 25 %
10 CPAaBHEHUIO C MPUHSATOW i JAHHOTO PalioHa;

n = 0,75 — [AJId Y4aCTKOB KOHTaKTHOM CEeTH, PaCII0/IOKEHHbIX B KOT/IOBUMHAX, Y3KUX [OJ/IMHAX,

TIPOXO/SAIINX MepUHUaIbHO, B MeCTaX CIUIOLIHOW 3aCTPOMKH, B JIECHBIX MacCCHUBAax, He TMOJJIeXKallux
BBIDYOKe, B BbleMKax IJIyOnHOW Oosiee 6 M, a TakKe NPU HAJMUUM CHETO3AIUTHBIX JIECHBIX I10JI0C
B/IO/Ib JKeJIe3HOW /IOpOTM C BBICOTOM [lepeBbeB WM 3/aHHWH, TpeBbIlLAIOIeld BBICOTY I10/IBECKU
KOHTaKTHOTO TIPOBO/Ia; TAKUM 00pa30M, ro/io/ie/IHyI0 Harpy3Ky yMeHbIIaT Ha 25 %.

BeTpoBbie Harpy3ku Ha MPOBO/IA KOHTAaKTHOM CeTH 3aBUCSAT KakK OT Cpe/iHell CKOPOCTH BeTpa,
TaK M OT XapakTepa IOBePXHOCTH OKPY’Karolllell MeCTHOCTH M BBICOTHI PACTio/IOKeHHUsI TIPOBO/IOB HaJ,
3emsell. B COOTBeTCTBUM CO CTpOUTENbHBIMU HODMaMHU U TpaBuiamMu «Harpys3ku u Bo3zaeHCTBUS.
HopMbl TIpOeKTHpOBaHWS» PACUeTHYIO CKOPOCTb BeTpa [/l 3aJaHHBIX YCIOBHM  (BBICOTBI
pacIioyio’keHusi TIPOBOJIOB HaJ| TIOBEPXHOCTHKO M IIEPOXOBATOCTHA TIOBEPXHOCTH OKpYyKarolei
MECTHOCTH) OIpeJie/iitl0oT YMHOXXeHHMeM HOPMaTUBHOM CKOPOCTM BeTpa Ha KO3(QQUIMEHT K.,
3aBUCSIIMN OT BBICOTBI PACIi0/I0’KeHUsI POBO/IOB Ha/Jl TOBEPXHOCTHIO 3eMJIU U OT ee 111epOXOBATOCTH.

BeTpoBasi Harpy3ka Ha TpOBO/Ia LIeMTHOM KOHTAKTHOW TOJBECKU SIBJISIETCS TOPHU30HTA/IbHOMN
Harpy3KoMu.



W3 pa3HOro coueTaHusi METEOPOJIOTMUECKUX YCJIOBUM, NEUCTBYIOIMX Ha MPOBO/IA KOHTAaKTHOU
CeTH, MO>KHO BbIJJe/IUTh TPY PACUETHBIX pPeXXUMa, IPU KOTOPBIX yCU/IMe (HaTshkKeHue) B HeCylleM Tpoce
MOXKeT OKa3aThbCsl HAMOOJIBIINM, T.e. OMIACHBIM [|/Isl IPOYHOCTH TPOCa:

pPe>XXMM MUHUMAa/bHOM TeMIlepaTypbl — CKaTHe TPoCa;

PE’KUM MaKCHMaJsIbHOTO BeTpa — pacTsyKeHUe TpoCa;

Pe’KuM roJjiojiefja C BeTpOM — PacTsDKeHUe Tpoca.

111 5TUX pacyeTHBIX PEeKUMOB U OIpefiesIstoT HarpysKy, [eMCTBYIOIIMe Ha HeCylui Tpoc. B
pPeXXMe MUHUMAa/IbHOM TeMIlepaTyphbl HECYILUM TPOC UCIIBITHIBAET HArPY3KY TOJIBKO BePTUKA/IbHYO —
OT COOCTBEHHOrO Beca; BeTep W T0JOJie[, OTCYTCTByeT — B PeXHUMe MaKCHMaJbHOTO BeTpa Ha
HeCyLUi TpPOC [elCTBYyeT BepTHKa/bHAasi Harpy3ka OT Beca NPOBOJOB KOHTAKTHOW MOJBECKU M
TOPU30HTa/IbHAsl Harpyska OT /laB/IeHUsl BeTpa Ha HeCyLMM TPOC, TOJI0jiefi OTCYTCTBYyeT. B pexume
rosiosiefila C BETPOM Ha HeCYLIUWA TPOC JeMCTBYIOT BepTHKabHble Harpy3ku OT COOCTBEHHOTO Beca
NIPOBOJIOB KOHTAKTHOM MOJBeCKH, OT Beca rososiefja Ha MPOBOZAX IMOJBECKHM M TOPH30HTa/bHast
Harpyska OT [iaBJeHHsi BeTpa Ha HeCyIUWd TPOC, IMOKPBITHIM TOJI0Ne0OM TNpPU COOTBETCTBYIOLEMN
CKOPOCTH BeTpa.

Paccunrtarh HarpyskH, JeHCTBYIOLMe Ha MPOBO/ia LIe[THOW KOHTAaKTHOMW MO/IBECKY, OMpe/e/uTh
KO3(P(PULIMEeHTHI /1151 pacyeTa B Pa3/IMYHBIX Pe)KMMax BO3/leHCTBHUS Harpy30K MOXKHO 10 TIpHBe/leHHbIM
HIKe hopmyJiam.

Harpy3ky Ha Hecy11ii TpoC OT Beca roJiojiefia MOXXHO OIpeZiesIuTh 110 (hopmyie:

9rH7=n-0,00%7 xb\d'+ b,)

rae /7—ko3¢¢GUIMeHT Teperpy3k, YUWUTBHIBAIOL[UI B/WSHUE BBICOTHI PacCIOI0XKeHHs
TIPOBO/Ia HaJ, 3eMJiell Ha IHTeHCUBHOCTD T0JI0JIeJHBIX 00pa30BaHUiA;
=1 — pJis1 )KeNe3HOJJ0POXKHOM CTaHLMU, Pacro/ioXKeHHOW Ha HyJIeBOM MecCTe.
b,-TOJIIMHA CTEHKU T010/1efia Ha HeCyljeM Tpoce
d-auameTp Hecyliiero Tpoca ( CripaBOYHUK)
PacueTHas ToJIIIMHA KOPKY roJioJiefia:
b, =Kk by, (MM)

rie K— Ko3(h(duLMeHT, yuuTbiBarol[uil BAusHUe guametpa HT Ha TOJIIMHY TO0€IHBIX

o0Opa3oBaHM
[wvameTp npoBsoja , Tpoca, MM 5 10 20 30
[TorrpaBouHbIN KO3hdOUITMEHT 1,1 1 0,9 0,8

Harmpumep, ansi Hecymjero tpoca M-120, auametrpom 14 mw, monpaBouHbiii Ko3ddurmeHT Oyner

paBeH 0,96.
K:— KO3(h(}ULIMeHT, YUUTHIBAIOIIUM BAUSHUE BBICOTHI PACIOIOXKeHUsI KOHTAKTHOTO TPOBOJA Ha

TOJIIIIMHY TOI0/IeIHBIX 00pa30BaHuUM (Ha HACKITTH)
Bbiemka rirybuHoM, M
7 u 6onee- 0,6
5- 0,75
YuyacTu 3anjuilieHHble 1eCoM, 3aHUSIMU , CTAHLIMOHHBIMH TTOCTpoliKamu-0,8
Hynesble MecTa, HaChInu [j0 5 MeTPOB, BbIeMKU- 1
Hacpinu BbICOTOM, M
5-1,1
10-1,3
15-1,35
b,-HOpMaTHBHast TOJIIMHA CTeHKH roJosiesa ( Tab6m.10)
PacyeTHyt0 TO/IIMHY CTEHKHU r0Ji0/iefid C Y4eTOM MONPaBOYHbIX KOI(DPULIMEHTOB [0y CKaeTCst
OKPYTJ/IATH /10 O/vbKakiie 1enoi udpol.
Ha KOHTaKTHBIX MPOBO/IaX PACUETHYIO TOJIIIUHY CTeHKU Tojiosiefla yCTaHaBIUBalOT paBHOW 50
% TOMIIWHBI CTEHKU, TIPUHATOMN [I7Isi TIPOUYMX TTPOBOZIOB KOHTAKTHOMN CeTH, TaK KakK 3/|eCh YUHUTHIBAETCS



yMeHbIIIeHHe T'0J10/1e[000pa30BaHMsl 3a CUeT JBWDKEHUS 3JIeKTPOIIOe3/0B W TJIaBKH ToJiojiesia (eciu
TaKOBasi UMeeTCsl).

Harpy3ky Ha KOHTaKTHBIM [TPOBOJ, OT Beca rososesa MOXXHO pacCUMTaTh 1o popmysie:

b b A+ .
Irwr= n,0,0009—5 (dp+ —5)r/:te Ofp =" —— cpepuuii quametp KII;

2
A n H — 1mmpyHa 1 BbICOTa ceueHusi (COOTBETCTBEHHO) /711 KOHTaKTHOTO MPOBOJia.

OcCHOBHBIE JaHHbIE nposoaoB

lMnowans Bricoxd | 1y Hlumetinan Paspymaie-
acuetnoro | S 1CHMA pHHa | Harpy3ka 6 Las narpys-
Mapka npo- P H, Mmm, 240-107",| 2 ES, | ka npu pac-
ceyeHUsA ceye- OT Beca
BOJAa WM 1/°C H/°C TSOXKEHHH
nposoaa S, HuA A, | npoBoaa
) avameTp 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
IMMBCM-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®-85 85 10,8 11,76 7,6 408 18,78 31,3
M®-100 100 11,8 12,8 8.9 408 22,10 36,26
M®O-100 100 10.5 14,92 8,9 408 22,10 36,26
MdD-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
BpMr®d-120 120 129 13.9 8.9 408 26,6 49,6
Bpd-150 150 145 155 13.4 408 333 59.0
HaOa1®-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
Ha10adO-100 100 10.5 14,92 8.9 408 22,10 37.73
Ha0a®-120 120 129 139 10.7 408 22.10 44.6

Harpy3ky oT Beca Bcex IIPOBOJOB LIe[THOM KOHTAaKTHOM TO/IBECKU, TOKPBITHIX TOJI0/€10M
MO>KHO pacCuMTarh 1o popmye:

9rn=9n* Grurt 9rrmp<n

BeTpoByt0 Harpy3ky Ha HeCylIMi TpPOC TMPU MaKCHUMaJbHOM BeTpe MOYKHO pacCuvTaTh IO
¢dbopmye:

rie Cx = 1,2 — aspojuHaMUyeckuii Ko3(pUIMeHT 1060BOTO COMPOTHB/IEHUSI BeTPY,
OTHEeCEeHHBIN K TUIOILaI CeueHUs POBO/Ia;



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 TIPOBOJJa U TPOCHI AUAMETPOM
bonee/menee 20 MM, a TakKe TMpOBoJa U

TPOCHI, TOKPBITHIE T0JIOJIEIOM

V"™ -HopMaTHBHAsA CKOPOCThL BeTPa IPH rOJI0JIe/ie

Betpogoii paiion Poccuu 1

2

3 4

HopwmatuBHass ckopocTts Betpa | 13

TIPU roJi0Jiefie

14

15 18

19

Ky— k03¢ }uLMeHT BeTPOBOro BO3/eCTBUS B 3aBUCMMOCTHU OT peibedpa MeCTHOCTH



XapakTepucTuKa MeCTHOCTU U
3HayeHue 11epoX0BaTOCTU Zo

3HaueHue Ko3(duLMeHTa K, /i1 pa3IUYHOro NpoQuis yu.

Bbiemka ritybuHOM, M

7 u boJstee

Ho 5

Hynesoe
MeCTO

Hacpimu, scTakazibl, BLICOTOM, M

o 5

Tlo 10

Io 15

OTtkpbITas pOBHas
NIOBEPXHOCTh be3
pacTUTebHOCTH;

IOBEPXHOCTb 03ep, BOJ0eMOB
Y MOpeM , ToiMa KpYTHbIX peK
ZOZO,OS 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
pPaBHUHHAsi  MeCTHOCTb  C
pelKUM JIeCOM BBICOTOM 6-7 M,
cajiamu, napkamu: Z,=0,2m

0,65

0,77

0,94

1,03

1,1

1,15

YuacTky, 3alUllleHHbIe
JIeCO3alUTHbIMA
HaCaXXJeHUsIMH, He
MOJ/TIeXKAl[UMA  BbIpyOKe
CTaHLIUU B npezesnax
CTaHLIMOHHBIX TOCTPOEK
Z():O s 5m

0,43

0,55

0,73

0,85

1,0

1,13

He mopnexaiue BbIpyOKU
T'YCTOM JieC C BbICOTOM e MeHee
10 M ; ropoj CO 3[aHUSIMU
BBICOTOH Oomee 10M; Zo=1,0m

0,27

0,38

0,6

0,78

0,95

1,03

BeTpoByto Harpy3ky Ha KOHTaKTHBI TPOBOJ, B peXHMe MaKCHMa/lbHOTO BeTpa MOKHO
paccuuraTh 1o opmyJie:

PaccunTtaTh BETPOBYIO HAarpy3Ky Ha HECYIIUH TpPOC, TOKPBITHIA TOJIO/IEJOM MOXKHO 10
dbopmyiie:
(A (o+ pr)
Frar=Cx X M,
16 1000
PaccuuTath BETPOBYIO Harpy3Ky Ha KOHTAaKTHBIN IPOBOJI, MOKPBITBIN T'0JI0/IEJOM MOYKHO TIO
dhopmyiie:

&

o (K, <V ><(H+ b)
TRIT==X""1¢6 1000
BepTHKaJ/IbHBIX (Macca TpPOBO/IOB, T0JI0/e/l) U TOPU30HTA/IbHBIX (JaB/eHre BeTpa) Harpy30K BeAyT MO

,JaH/ mPacuer TIpOBOJOB Ha COBMeCTHOe [ieliCTBUe




CyMMapHbIM  (pe3y/bTUPYIOLMM) Harpyskam, OIpefiefsseMblM TeOMeTPUUeCKUM  CJI0KeHUeM
BepPTUKa/IbHBIX U TOPU30HTA/IbHBIX Harpy3o0K.

CyMMapHy10 HarpyskKy Ha HeCyL UM TPOC MPY MakKCHMMaJbHOM BeTpe MOKHO PacCuuTaTh I10
dbopmyie:

Gumax=\ 9h+ PR AaH M

CyMMapHy0 Harpy3Ky Ha HeCyll{i TpOC B peXrMe Tosiosiefia C BeTPOM MOXKHO PacCUUTaTh 110
dbopmye:
T max= GPrr+ ks AEH M
[TopsiOK BBITTOTHEHUS
PaccunraTh Harpy3Ky oT COOCTBEHHOTO Beca IIelTHON KOHTAKTHOM ITO/IBECKH.
Paccunrath HarpysKy Ha HeCyllMi TPOC OT Beca roJoseza.
Paccunrath HarpysKy Ha KOHTaKTHBIM [IPOBOJ, OT Beca rosiosesa.
Paccuntath Harpysky OT Beca BCeX MPOBOJOB L|€MTHOM KOHTAaKTHOW IOJBECKH, MOKPBITHIX
rOJ10/1e/IOM.
Paccunrtath BeTpOBYIO Harpy3Ky Ha HeCyll[Mi TPOC B peXXMMe MaKCHUMaJIbHOT'O BeTpa.
PaccunraTth BeTpOBYIO Harpy3Ky Ha KOHTaKTHBIM [IPOBOJ, B peXKMMe MaKCUMaJ/IbHOT'O BeTpa.
Paccunrtath BeTpOBYIO Harpy3Ky Ha HeCyIlMi TPOC, TOKPBIThINA [0/10J1e[0M.
Paccunrtath BeTpOBYIO Harpy3Ky Ha KOHTaKTHBIM [TPOBOJ, TOKPBITHIA I'0JI0JIe0OM.
Paccunrath cyMMapHy0 Harpy3kKy Ha HeCyLMi TPOC ITPU MaKCUMa/bHOM BeTpe.
10. PaccunrtaTh CyMMapHYO Harpy3Ky Ha HeCyILIMi TPOC B Pe)KUMe roJiosiefia C BeTPOM.

b=

LN

CogeprkaHue otueta

PacueT Harpy3Ku OT COOCTBEHHOI'O Beca L|e[THON KOHTaKTHOM TO/IBECKH.

Pacuer Harpysku Ha HeCyI[MMi TPOC OT Beca roJiosiesia.

Pacuer Harpy3ku Ha KOHTaKTHbIM TIPOBOJ, OT Beca rojioJesa.

Pacuer Harpy3ku OT Beca BCeX IPOBOJOB Le[THOW KOHTAKTHOM IIOJBECKH, IIOKPBITHIX
rOJ10/1e[IOM.

Pacuer BeTpOBOM Harpyskuy Ha HeCyIIUH TPOC B pe)KMMe MaKCUMaJ/IbHOT'O BeTpa.
Pacuer BeTpoBO} Harpy3Ky Ha KOHTaKTHBIM MIPOBOJ, B PE)KMMe MaKCHMMasbHOIO BeTpa.
Pacuer BeTpoBOM Harpy3ku Ha HeCyIIIUH TPOC, ITOKPBITHIM '0JI0JIEZIOM.

Pacuer BeTpoBOM Harpy3Ky Ha KOHTaKTHbIN [IPOBO/], IOKPBITHIM TOI0IE[0M.

Pacuer cymmapHOU Harpy3ku Ha HeCyIL[Ui TPOC [P MaKCUMa/IbHOM BeTpe.

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

bl S

LoN L

BriBogbl.

KoHTponbHbIe BOMIPOCHI
1. Tlosicaute, A 4ero NpoM3BOJAT pacyeT Harpysok, [JeHCTBYHOIIMX Ha MPOBOJA KOHTAaKTHOMU
CeTu.
YKaxure, Kakve ()akTOpbl BAUSIOT HAa U3MeHeHUe ro/10/eJHOW Harpy3KH.
Pacckaxkute, yTO Takoe KO3()(PULIMEHT NIeperpy3KH.
4. TlosicHuTe, moueMy Ha KOHTAaKTHOM IIPOBOJE TOJI0/ie/jHasl Harpy3ka IpYHUMAaeTCs B [jBa pasa
MeHbllle, YeM Ha HeCyll|eM Tpoce.
OOBsICHUTE, OT Yero 3aBHCHT BeJTMYMHA BeTPOBOM Harpy3Ku Ha MPOBOZA KOHTAaKTHOU CeTH.
6. IlosicHuTe, mouemy MpU pacueTe BeTPOBOM HAarpy3Kd Ha KOHTaKTHBIM MPOBOJ /sl pacueTa
IIPUHHUMAOT BBICOTY CeueHUs] KOHTAaKTHOIO IIPOBOJA.

whn

o



Tabauya I16

A3pOIHHAMHYECKHH KOIPPHIUHEHT 1060B0r0 CONPOTHB ICHHs NPoBoia BeTpy C,.

[IpoBona Kospduumnenr C,
OauHouHbIe NpOoBOAA U TPOChl AMaMeTpoM Oonee/meHee 20 MM, a 1112
TaK)Ke MpOBOJA H TPOCHI, MOKPbITbIE IOJI0JIEA0M Y
OaMHOYHbIE KOHTAKTHbIE MPOBOAA U HECYLLIHE TPOCHl KOHTAKTHOH 125
MOABECKH C YYETOM 3aKMMOB U CTPYH ’
OanHOYHbIE OBalbHbIE KOHTAKTHbIE MPOBO1A 1,15

R

OanHOYHbIE KOHTaKTHbIE NMpoBoaa ceyeHueM 150 Mm~ 1,30
JIBO#HbIE KOHTAKTHbIE [1POBOAA MPH PACCTOAHHHU Mex Ay HUMH 40 MM 1.55/1.85
Ha HYJIEBbIX MECTaxX M Hacbinsx 10 /6onee 5 M ’ ’

HpaKTH‘IECKOE 3aHATHEe

Pa3gen 12. PeneiiHas 3aIUTa OT/E/IbHBIX 3/IEMEHTOB CHCTeMbI 3/IEKTPOCHA0)KeHHUA

Tema 12.1 PesteiiHasi 3a11{UTa 3/IeKTPUYECKHX ceTeil U 000py/f0BaHUA
Tema: V3yueHue cxembl 3alLUThI IPUCOCLVUHEHUS.

HEJ'IB paGOTBIZ HayuUuTbCA pPACCUUTBIBATH U BBI6I/IpaTB AJIMHBI TIPOJIETOB HEHHOﬁ KOHTAaKTHOM

TI0/IBECKU.

VicxoaHble faHHBIE: B KaueCTBe MCXOJHBIX JAHHBIX BBIOMPAIOTCS JaHHbIE MPOBOJOB MO Taba. 2 u
Harpysku, paCCUMTaHHbIe B [IPAKTUYECKOM 3aHATUU Ne 4.

VicxoziHbIe faHHBIE CBOAWM B Tab. 11.

. o HatsokeHue

Harpy3ku, geicTByrolMe Ha MPOBO/A LIeMHOU IDOBOIOE

KOHTAKTHOM 1o Becku, naH/m POBOAOE,

naH
Tun
KOHTAKTHOU
MO/IBECKU HeCy11ero Tpoca KonTakT
gkn | Pxn [Pur [Prkn | Prar [gn grin | Svmax | Srmax oro

MpoBO/a

Tun MOoABECKU I10 PEry/IMPOBKE HaTSXKEHHS ITPOBOAOB — IMOJTYKOMITIEHCHUDOBaHHAsA

KOHCTpPYKTHBHasI BbICOTA 11eITHOM KOHTAKTHOM T0/IBECKH TTIePEMeHHOTr0 ToKa, h = 1,8 m

KOHCTpYKTHBHas BbICOTA 1|eITHOM KOHTAKTHOM MO/IBECKH TTOCTOSTHHOTO TOKa, h = 2,2 M

[TepemMeHHBII TOK — KOHCOJIA U30/IMPOBaHHbIE

IToCcTOSIHHBIN TOK — KOHCOJ/I! HEW30/IMPpOBAHHBIE, KOJIMYECTBO U30/IATOPOB B TMPJIAH/IE — 2 IIT.

HaTspkeHre TTPOBOZIOB 11€TTHOM KOHTAKTHOM MOZBECKH C/ie[yeT BbIOpaTh, MOMb3ysCh [7, c. 170, Tabu.

I14].
KpaTKue TeopeTHueckue CBeJeHUsA




HopMaanoe B3&HMO,E[€I>1CTBHE TOKOIIPMEMHHKOB C KOHTAKTHBIMU IOABECKaMM IMIPU BETPE MOXKET OBITH
HapyuieHoO BC/1e4CTBUE 00/IBbIINX TFOPHU30HTAJ/IbHBIX OTK/JIOHEHMI KOHTAaKTHOI'O nmposogad OT OCH
TOKOIIDHMEMHMKA, OJIUTEJbHBIX YCTOI‘/’I‘-H/IBLIX BE€PTHUKA/IbHBIX KoJie0aHui MMpoOBOJOB

LIEMHbIX TIOABECOK B IIPOJIETAX. HpI/I CUJIbBHOM Be€TpE€ MOXET HpOHBOﬁTH O6PBIB Win BCIeaCTBHE

KacaHMs 3a3eMJIeHHbIX KOHCTPYKLMI [1epeKor MPOBOJOB. /
Yrtobbl 00ecreunTb BETPOYCTOMUYMBOCTH KOHTAaKTHOM TOJBECKH, He-  OOXOAMMO  TPaBUJIbHO
BbIOpaTh AMMHBEI TposieToB. OT [/IMHBI MPOJIETOB 3aBUCHT W CTOMMOCTb  COOPY’KEeHUsI U

JKCITyaTal[i KOHTAaKTHOM ceTH. [103TOMy TIpyM TMPOEKTHMPOBAaHWM KOHTAaKTHOM CeTH [JIMHBI ee
NPOJIETOB  YCTAHAB/MBAKOT BCerja I0 BO3MOXXHOCTH OOJIBIIMMH, HO C YY€TOM OrpaHHUYeHUH,
BBI3bIBAEMBIX YCJIOBUSIMU 00ecrieueHust HaJie)KHOH paboThI.

OCHOBHBIMM OTPAaHHUYEHUSIMH SIBJISTFOTCS: /IOMyCTUMOE OTKJ/IOHEHWe KOHTAKTHOTO TPOBOJA OT OCH
TOKOTIDUEMHHWKA B TIpOJieTe TIOf AeWCTBUEM MaKCHUMajbHOTO BeTpa WM BeTpa TpU ToJojiefie Ha
NIPOBO/IAX.

Pacuer AJIMH TIPOJIETOB BBLITIOJIHSIETCS /IS TJIABHBIX M OOKOBBIX >KeJIe3HO/OPOXKHBIX MyTei
KeIe3HOZIOPOKHOW CTaHLIMM U TIeperoHa, /st KOHTaKTHOM TI0/IBECKU, PacIioIo’KeHHOW Ha HACBIH U B
BBbIEMKE, a TaK)XKe /IJIsI TT0/JBECKM Ha KPUBOM YUaCTKe >KeJIe3HO/JOPOXKHOTO Ty TH.

CHauaJsia MpOU3BOAUTCS BEIOOP PaCYeTHOTO peXKUMa.

Jlnist BBIOOpa pacueTHOTO PeXKMMa CPABHUM T'OPU30HTA/IbHbIE BETPOBBIE HArPY3KH B IBYX Pe)KMMax: B
peXxrMe MaKCHMalbHOTO BeTpa M B peXXHMe rosiojiefia C BeTpOM. 3aTeM 10 HauboJibliied Harpyske
BbIOEpEM PaCUeTHBIA PEXUM.

[nist pacueToB BbiOMpaem u3 Tabs. 11 HeoOXoUMBbIe JaHHbBIE.

CpaBHMBaeM BeJIMUMHBI BETPOBBIX HArpy30K Dun M Prkn [J€UCTBYIOUIMX HA LIETIHYK) KOHTAKTHYIO
TMO/IBECKY B pe)KMMe MAaKCHMaJbHOTO BeTpa U B PEKUMe ToJiojiefia C BeTPOM U BbIOMpAaeM pacueTHBIH
PEXXMM TI0 BeJTMUMHE HauOOJIbIIIel HarPy3KU: P, Prim

Ecnu pacyeTHbIM peXUMOM OyJieT peKMM MaKCHUMalbHOTO BEeTpa, 3TO 3HAUUT, UTO HaWOOJIbIIMe
Harpy3Ky KOHTAaKTHasl 110/[BeCKa BOCIIPUHUMAeT UIMEHHO B 3TOM pexxume. Ecii pacueTHbIH
PEXKUM — DEXUM ToJiojieja C BeTPOM, TO M [UIMHY IpoJieTa Mbl OyZieM pacCUMTHIBATh C
y4eTOM Harpy30K, BO3HHUKAIOLMX B PEeKUMe r'oj10iefja C BeTPOM.

OKBUBajleHTHasi Harpyska — 9TO Takas Harpyska, KOTopasl BbI3blBaeT TakKoe xe
TOPU30HTAa/IbHOE OTK/JIOHEHWEe KOHTAaKTHOIO IIPOBOZA, KaK M Harpyskw, BO3HUKaWIe B
KOHTaKTHOM IIPOBOZle OT peakLUM B CTPyHe MpU B3aMMHOM BeTPOBOM OTK/IOHEHUU

KOHTaKTHOTO ITPOBO/Ia U HeCyIIlero Tpoca.
[Hormyctum, 4TO 3Ta HAarpy3ka paBHa HYJIIO, TOTZA TIPOM3BOJUM PacyeT MAaKCHMasabHO [OIyCTUMOMN
JUJTHBI TIpoJieTa 6e3 ydyeTa S5KBUBa/IEHTHOW Harpy3Ku 1o (Gopmyre:

Imax :2\/P£*[bk.aon - yk +\/(bK.60n _.Yk)2 - az M

Kn

['ne K-HaTspkeHMe KOHTaKTHOIrO nposoz, faH;

by son— AOMYCTHMOE TOPU30HTa/IbHOE OTK/IFOUeHWe KOHTAaKTHOTO MPOBOZ,A OT OCU TOKOTIPHEMHUKaA, M;
buson =0,5 M |1, ¢.23];
a — 3ur3ar KOHTaKTHOT' O TIpOBO/a,M [2, C.23J;

Y« — TIporub oOropel TI0J, [AeWCTBHEM BeTpa Ha YPOBHe Tio[Beca KOHTAaKTHOTO TIPOBOJA
|5,c.146]
Pacuet cpesiHeli AJTMHBI CTPYHBI ITPOM3BOAUM M0 (hopMyie:
9 ° L
n max

Scp =h- 0,1151"70; M,

rze h- KOHCTpyKTHBHas BbICOTA LIEMHOM KOHTAKTHOM MO BECKU,M;
T.- HaTsDKeHUWe HeCyIlero Tpoca, COOTBETCTBYIOIHe OeCrpOBECHOMY TIOJIOKEHUIO0 KOHTAKTHOTO
rpoBoja, AaH;
T.=0,8*Tmax —A7151 OMIMETA/UTNUECKIX HECYIIUX TPOCOB;
T.=0,75*Tmax— AJ1s1 MeJHBIX HECYILIUX TPOCOB;
Tmax — MaKCHMaJIbHOE JOIYCTUMOE 3HaUeHUe HaTs)KeHUsl HeCyllero Tpoca U3 UCXOJHbBIX [JaHHbIX.

KOH-



Tereps 10 UMEIOIIMMCSI pacueTaM Mbl CMOKEM PACCUMTATh 3HAUeHHe SKBHUBAJIEHTHOW Harpy3Ku I0
dbopmyie:

8KT | h,xp
Pxn = Pur XK - 2 THT"'YT'YK
P = 10,65, KT AaE,
T+K+———
gKH*lmax

['ne h,- anviHa moBecHOM rUP/STHABI U30J/IATOPOB HECYILero Tpoca, [5, C.146J;
yr- IOMyCTUMBIM MTPOru6 onopsl MoJ, eficTBHeM BeTpa Ha YPOBHe Mo/iBeca Hecylllero Tpoca
|4,c.146
T — HaTsDKeHue HeCylllero Tpoca;
T = THOM — [1/11 KOMIIEHCUPOBaHHBIX L|eMHbIX KOHTAKTHBIX 10/IBECOK
T = Trax — /J19 OJIyKOMIIEHCUPOBAHHBIX LIEMHBIX KOHTAKTHBIX MOJBECOK

[nvHy nojBecHOW rMpJ/IsTHABI MU30/IATOPOB HECYI[ero Tpoca MpUHUMatoT paBHou 0,16 M (J/1MHa cepbru
U ceJjjia) TIPY WU30/IMPOBaHHbIX KOHCOJsX; 0,56 M — Ipy ABYX MOJBECHBIX U30JIITOPax B TMPIISHJE;
0,73 M — npu Tpex; 0,9 M — npu yeTwIpex.

[anee mpousBoJUM pacyeT MaKCHMMa/bHO JOMYyCTHMOW J/IMHBI MpoOJieTa C y4yeTOM 35KBHBAajleHTHOW
Harpysku:

K 2
lmax :i/ + *|:bx.aon - yK +\/(bx.z)on - yk)2 -a ’M’
pKH —pa
ll’nax < lmax
CpaBHI/IBaeM IMOJIyUe€HHbI€ B€/IMYMUHBI [OJIMH IIPOJIETOB MEXAY C060ﬁ, OHM [OOJ/DKHBI OT/IMYUATLCA He
6osee, ueM Ha 5 %.

VToroBble 3HaUeHUs /IJTMH TIPOJIETOB OMPe/Ie/ISIFOTCS COTIacHo [2, c. 26, Tabi. 2.6.2].

TTopsiA0OK BHINO/THEHHUS
1. BbIOpaTh pacueTHBIN PEXXHUM.
2. PaccuuTaTh BeJTMUMHY MAaKCMMasbHO JOMYCTUMOM JJIMHBI TIpoJsieTa 6e3 yueTa SKBUBAJI€HTHON
Harpys3KHu.

3. PaccuuTaTh BeIMUMHY CpeJHeN [/IMHbI CTPYHBI.
4. PaccuvTaTh BeJIMUMHY SKBHBA/IEHTHON Harpy3KHu.
5. Paccumutath BelMUMHY MakCHMMabHO JIOMYCTMMOW JJIMHBI MPOJIeTa C YYeTOM 3KBUBAJE€HTHOU

Harpysku.
6. IIpon3BecTH OKOHUYATEBHBIN BHIOOD AJIMHBI TIPOJIETA 1[EMTHON KOHTAaKTHOMN TMOBECKH.
Copep)xaHue oTueTa
1. Omnumcanue BbIOOpa pacueTHOTO PeXXHUMA.
2. Pacuer BeMUMHBI MaKCUMajabHO [JOMYCTUMOMN JMHBI TiposieTa Ge3 ydeTa 3KBUBaJIeHTHOMN
HarpyskH.

3. Pacuet BelMUMHbI CpeJjHEN [IJTMHBI CTPYHBI.
4. PacueT BeJTMUMHbBI 5)KBUBA/IEHTHOU HArpy3KH.
5. Pacuer BenMuUMHBI MakKCHMajabHO [JOMYCTHMOM [JJWHBI TpOJieTa C Y4eTOM SKBHUBa/IEHTHOU

Harpy3Ku.
6. OKoHUaTe/IbHBIM BEIOOP /IJTUHBI TTPOJIeTa 1[eMTHOM KOHTAaKTHOM TTO/IBECKHU.
7. BbIBOABL.
KoHTpo/ibHBIE BONIPOCHI
1. Kak MOXHO 00eCITeunTh BETPOYCTOHUMBOCTD 1[eITHON KOHTAKTHOM MO/IBECKU?
2. UTo yuuTbhIBaeT SKBUBA/IEHTHAs Harpy3Ka?
3. Uro 03HauaeT pacyeTHbIN PeXXUM MaKCUMa/IbHOTO BeTpa?
4. Tlouemy [/s1 TIOMYKOMITEHCUPOBAHHOM TIOABECKM BBIOMpaeTCs MaKCHUMajbHOe HaTsKeHHe
HeCy11lero Tpoca, a /711 KOMIIeHCUPOBaHHOM — HOMUWHa/IbHOE HaTsKeHUe?



5. Tlouemy BaxkHO ormpaTbcst Ha TpeboBanus ITYTOKC [2] npy okoHUaTenbHOM BbIOOpE JJTHBI
rpoJiera?

ITIpakTHUyeckoe 3aHATHE

Tema 12.1 Pesteiinas 3a1yTa 3/1eKTPUUECKUX CeTeil M 000py/A0BaHUS

Tema:l13yueHre NPUHLMINWAIBHON CXeMbl 3alL{UThl JIMHUU OT MexXay(}a3Hbix K3.

Ilenb 3aHATHA: NPUOOPECTH TpAaKTUYeCKWe HaBbIKA B Jie/leHMM KOHTAKTHOM CeTW Ha OT/e/ibHble
CeKLMM M COCTaBJeHWM CXeMbl NUTaHUA U CEeKLMOHWPOBAHUS JKee3HOJOPOXKHOM CTaHLMU H
TIpUIerarolyX [eperoHoB.

VicxopHble JaHHBIE: CHCTEMY TOKa BbIOpaTh U3 Tabsl. 2, HOMepP CXeMbl 3a/jaeTcsi TpernozaBaresieM [8,
nipuioxenue 1].

KpaTtkue TeopeTnuyeckue CBejeHUsA

Ha snextpudunypoBansbix muHUsAX JIIC nosnydaeTr 3/1€KTPOSHEPTHIO Uepe3 KOHTAaKTHYH0 CeThb
OT TATOBBIX TO/ICTAHLM, PAacTiO/IOKEHHBIX Ha TAKOM PpacCTOSHUM MEeXJy HHUMH, uTOObI ObIIO
obecrieueHo cTabrIbHOe HOMUHAIbHOE HanpspkeHre Ha DI1C u paboTasna 3amiyTa OT TOKOB KOPOTKOTO
3aMbIKaHUSI.

Jl7ist KaXKAOTO yuacTKa 1eKTPUPHULIMPOBAHHOW JIMHUU TIPH ee TIPO- TUPOBaHWU pa3pabaThIBaloT
CXeMy TIMTaHUsI U cekOuoHWpoBaHusi 6K akTHOW cetu. [Ipu pa3paboTke cxeM TMTaHUS U
CeKL[MOHMPOBAHUSI KOHTAaKTHOM CEeTH 3/1eKTPU(ULIMDOBAHHOM JIMHUM WCIOJIb3YIOT TUIIOBbIE
NPUHLIMIIMA/IbHBIE CXeMbl CeKI[MOHMPOBaHMs, pa3pabOTaHHble Ha OCHOBE OMbITa 3KCIUTyaTaL[UuH, C
y4eToM 3aTpaT Ha COOpPY’KeHUe KOHTaKTHOM CeTH.

ITpu cocTaBneHny Cxembl CeKLIMOHUPOBAHUSI KOHTAKTHOW CeTH Ha )KeJIe3HOZ0POKHOW CTaHLUU
YN0 CEKLUH J0/DKHO OBbITh BHIOPDAHO B COOTBETCTBMU C pabOTOM >Kesie3HOJOPOXKHOM CTaHIUM, a
TaK)Ke yCJI0BUSMH obecrieyeHus Ha/IeXKHOCTH PabOThI CeTH U yZ00CTBaMU ee 00C/Ty)KMUBaHHSL.

N3numiHee ApobsieHMe KOHTAKTHOM CETH Ha CEKIMM CHW)KAeT ee HaJleKHOCTh, YC/IOKHSET U
YA0pOXKaeT ee YCTPOUCTBO.

Ha cxeme J0/KHO OBbITH TpefyCMOTPEHO NHUTaHWEe KOHTAaKTHOM CeTH >Kere3HOA0POXKHOU
CTaHL[MM U TMPUJIerarliUX NeperoHoB, MPO/0JbHOe CEeKLIMOHWPOBaHUe (OT[e/leHue KOHTAaKTHON ceTu
)Kee3HOJOPOKHOU CTaHLMM OT KOHTAaKTHOM CeTH IeperoHa) M IorepeyHoe CeKLMOHVMPOBaHUe
(BBIZle/IeHYe TPYIIIbI JKe/Ie3HO0POXKHBIX MyTel B OT/ie/IbHble CEKLUH).

Ha npomexyTOUHBIX >Kele3HOJOPOKHBIX CTaHLMAX MpeAyCMaTpUBalOT CeKLIMOHUPOBaHWe
KOHTaKTHOU CeTH C 00erx CTOPOH JKeJie3HO/I0POKHOM CTaHL|H.

[TpogonbHOE CEKLIMOHUPOBaHWE TMpeflycMaTpuBaeT pasfiejieHue B OT/e/bHble CeKLUU
KOHTAaKTHOM CeTH I1IeperOHOB OT KOHTAaKTHOM CeTH JKeJIe3HOJOPOKHOM CTaHLMM 110 TJIaBHOMY
)Kee3HO0pOKHOMY IyTU. OHO OCYILeCTB/ISIeTCSl TPEXTIPOIETHBIMU U30/MPYIOLMMU CONPSKeHUSIMU
aHKepHBIX y4YaCTKOB Ha IIOCTOSSHHOM TOKe, a Ha IIepeMEeHHOM TOKe — TpPexXIIpPOJIeTHbIMU
V30/TUPYIOIIMMH COTIPSDKEHUSIMM M HeUTparbHbIMU BCTaBKaMU (Ha TOM KOHL[E JKeJIe3HO0POXKHOM
CTaHLIWH, TZie PACIoIOKeHa TAT0oBasi TIO/ICTaHLUs, JO/DKHO OBbITh MPeyCMOTPEHO pasfiesieHre CeKLUH,
MIUTAIOIIUXCS OT Pa3HbIX (pa3 EPEMEeHHOr0 TOKa).

V3ommpyromye ConpsbkeHUs, paszessitole KOHTaKTHYIO CeThb JKele3HOJ0POKHbBIX CTaHLUK U
TIeperoHOB, Z0JDKHBI OBITH Pacrio/ioykKeHbl MKy BXOAHBIMU CBeToopamu WM 3HakoM «I'paHuIia
KeJIe3HO0POKHOU CTaHLMW» U NePBbIMU BXOLHBIMUA CTPEJIOUHBIMU IepeBO/jlaMU JKeJIe3HOJOPOKHOU
CTaHLIMU.

HeliTpasnpHasi BCcTaBKa pacriosiaraeTcsi 3a BXOZHBIM CBeTO(OPOM B CTOPOHY IeperoHa. [avHy
HeWTpa/bHOW BCTAaBKM BBIOMPAIOT C yYeTOM HaXOJSIIUXCS B OOpallleHuM Cepuii 3/1IeKTPOBO30B U
anekrponoe3foslIuTanre Ha NMpPoOJO/IBbHBIE CEKLIMM MOJAETCS 110 He3aBUCUMBIM ITUTA0, IIUM JIMHUSAM
— (ujepaM KOHTaKTHOM CeTH, uepe3 HOPDMaJbHO BKJ/IIOUEH, Hble CEKL[MOHHbIe pa3beJVHUTE/U.
Pa3vegunHuTeNy, ycraHaB/IMBaeMble Ha NMUTAKOIIUX JIMHUAX, HA CXeMe MUTaHUS U CeKLIMOHUPOBAHUS
0003HauaroT OykBOii @ C MPUCBOEHHBIM HOMEPOM (COT/IACHO HOMEpPY CEKLIUH).



W3oupytoliye COTPSDKeHUs] [O/DKHBI ObITh 3allIyHTHPOBAHbI TMPOOJBHBIM CEKIJMOHHBIM
pa3beJUHUTEIEM, KOTODbIM TMpeHa3HaueH /s pe3ePBUPOBAHUSI TTUTAHUSI CMEXHBIX TPO/0JIBHBIX
CeKILIMH 1 /17151 6e30T1aCHOCTH MTPOM3BOACTBA PabOT Ha U30/IUPYIOIIEM COMPSKEHUH.

Bce BblllleHa3BaHHbIE Pa3beAVHUTENIM HMMEIOT MOTOPHBIA TIPUBOJ, M YHPAB/ISIOTCA TI0
TeJIeyIIPaB/IeHHIO.

[l IIyHTUPOBAHWS W30JIMPYIOIIUX COMPSDKEHUH HEHTpa/bHOM BCTAaBKW YCTAHAB/IMBAIOT
CEKLIMOHHbBIE Pa3beJVHUTEM C PYUYHBIM TPUBOJIOM, HOPMAJbHO OTK/IFOUEHHbIE, [/Isi TOrO, UTOOBI
HEBO3MO)XHO OBIJIO MEPEK/IOUUTb TaKHe Pa3beJMHUTE/NN C My/bTa TejeyrpaBieHus] OIMIMO0OYHO WU
13-3a UCKa)KeHUsI KOMaH/Ibl TeJieyTpaB/IeHusl.

Pa3beIUHUTEM W30/IUPYIOIIUX COTIPSDKEHUM  JIO/DKHBI  ObIThb  0003HAau€Hbl  3arjlaBHBIMU
OyKBaMHU pycCKOro asihaBUTa, KOTOPbIe HAHOCAT Ha MPHUBO/IE Pa3beJUHUTEJIS.

[ToriepeuHoe CEKI[MOHUPOBAaHME KOHTAKTHOW CETH MEXIY >KeIe3HOZOPOXXHBIMU MyTIMH
OCYIIIECTB/ISIETCS CEKLIMOHHBIMU U30/IITOPAMH, TIOTIEPEUHBIMH Pa3beInHUTEISMHU.

[lpy T1OMepeyHOM CEKI[MOHHMPOBAaHUM B OT/E/NbHbIE CEKI[UM BBIJE/NSIOTCS KOHTAKTHBIE
TIOZIBECKY TJIABHBIX JKeJIe3HOJOPOXKHbIX IMyTe TMEepPeroHOB U »KeJe3HOAOPOXKHBIX CTAHI[UM [PYr OT
Jpyra; KOHTaKTHbIE TMO/BECKM OOKOBBIX >KE/I€3HOJOPOXKHBIX IMyTel OT TI/IaBHBIX >KeIe3HOA0POXKHBIX
MyTel; KOHTAKTHbIE TIOJBECKM TyTel /s TPOW3BOJACTBA TMOTrPY30UHO-PA3rpy30uHbIX paboT Ha
TOJbE3/IHBIX KEJIe3HOJOPOXKHBIX MyTIX M TYNHKAaX, a TaKXkKe >Kee3HOZOPOXKHBIX IyTed [jist
TIPOU3BO/ICTBA paboT /i OCMOTpa Kpbliille- BOro 000py/I0BaHMUS TIOJIBM)KHOTO COCTaBa; KOHTAKTHbIE
CeTH COPTUPOBOYHBIX TOPOK U JKeJIe3HOJOPOXKHBIX YTl CIeI[MaTbHOr0 Ha3HAUEHMS.

[MuTaHWe Ha TOTMepeuHble CEeKIMK TOJAeTCs OT IVIABHOTO >KeJe3HOAOPOXKHOTO MyTH uepe3
TIOTIepeUHble HOPMa/IbHO BKJ/IFOUEHHBbIE CEKI[MOHHBbIE Pa3beAMHUTEe/NH. Ha CeKIMM KOHTAaKTHOW CeTH,
rJe TPOU3BOJATCS TOrPY30YHO-PA3rpy30uHbie  paboThl, pabOThI 1O OCMOTPY KPBIIIEBOTO
000py/I0BaHUs TIOABM)KHOTO COCTaBa MUTAaHUe T0IaeTCsl Uepe3 Pa3beIMHUTE/M C PYUYHBIM ITPUBOZIOM U
3a3eM/ISIIOIMM ~ HOXKOM. OTO  BBITIOJIHSETCS /i1 TOTO, 4YTOObI cobOsrozamack  ©e30rMacHOCTh
TIPOM3BO/ICTBA PabOT CO CTPO- MOJIbHBIMU KpaHAMU U MOABEMHBIMU MEXaHU3MaMH U TIpY MOJbEMe Ha
BbICOTY. IIpM OTK/IIOUEHMM CEeKIMM OT THUTAHWUS CEKLMOHHBIA pa3beJUHUTE/b OJHOBPEMEHHO
3a3eMJIsIeT ee U, KpOMe TOT0, CO3/IaeT BUJUMBIN pa3pbIB LU /IJIs1 JIUL], TPOM3BO/SAIINX PabOTHI.

CeKI[MOHHbIE W30JIATOPbI M BO3YIIHbIE CTPEJKUA [O/DKHBI WUMETh TPHUCBOEHHBIM HOMeEp,
TIoTiepeuHble pa3beJUHUTENU 0003HauaroTcsa OykBou IT C 3a3emsisonuM HokoM — OykBoi 3. K
Ka)XJ0l M3 yKa3aHHbIX OYKB B C/Tyyae He0OOXOAUMOCTH J00aB/SIIOT IUPPOBOM HH/IEKC, COOTBETCTBYHO-
111K HOMepaM TOZBECOK COeIMHSEMBIX >KeTe3HOI0POXKHBIX IMyTel U HarpaB/IeHUH.

ITpy CEeKIIMOHUPOBAHUM >KeJIaTebHO O00XOJUThCS MUHHUMAJIbHBIM UHC/IOM pa3beJuHUTE IeH,
pacriosiarath MX rpyIiraMu, a He pa3MelraTth Mo BCeH TePPUTOPHH >KeIe3HOA0POXKHOM CTaHIIWH.

YcTaHOBKa /IByX pa3befvHUTesell ¢ 000MX KOHIIOB CEKI[MU He J0MYyCKAeTCs, TTOCKOJIBbKY 3TO
YCJIO)KHSIET OTI€PaTUBHOCTD I€HCTBUM U He obecrieuMBaeT 6e30MacHOCTb.

Ha cxemMax TMUTaHUS M CEKI[AOHUPOBAHWSI KOHTAKTHOW CETH U TIPOJOJbHBIX JIMHUM
3/IEKTPOCHAOXKEHUST [TOJDKHBI OBITh TIOKa3aHbl YC/AOBHBIMU 0003HAUeHWsIMU: KOHTAKTHasi CeTh;
pa3beJUHUTE/IM B HOPMAJIbHOM TI0JIOXKEHWH, W30/IMPYIOIHe COMPSDKEHUsS] aHKEPHBIX yUYaCTKOB, HeH-
TpajbHble BCTaBKHW; CEKIIMOHHbIE W30/TOPbI W BO3[YILIHbIE CTPEJKHM C TPUCBOEHHBIMH WM
0003HaUeHUSAMH W/IM HOMEpaMH; HOMepa IyTel >Ke/Je3HOZOPOXKHBIX CTAHI[UH W TIePEroHOB;
0/Tbe3/IHbIE JKeJIe3HO/IOPO’KHbBIE MyTH TSATOBBIX TO/ICTAHLIWH, TIPUMBIKAIOII[HEe
He3/1eKTPUGMUIIMPOBaHHbIE KeJIe3HOAOPOXKHbIE TYTH; TPaHMI[bl YYacCTKa, TO/JIEXKAIEro 3eKTPO-
CHab>XXeHHIO.

[TpojonbHbIE pa3beAUHUTENH O00eUMX TOpPJAOBHH O00OpPYAYIOT MOTOPHBIMHM TIPUBOZAMH,
yTIPaBJISIEMBIMU T10 Te/IeyTIPaB/IeHHIO.

Ha nuTaroield /JMHUM TOCTOSIHHOTO TOKA HEMOCPEeJCTBEHHO Yy TATOBOM MO/ACTAHIMU
yCTaHaB/IMBAIOT pa3beJUHUTE/Ib C MOTOPHBIM TpuBOZOM. IIpu aymuHe muHuu Gosiee 150 M y mecTa
TI0/ICOeJUHEHUSI TTUTAIOIIeH TMHUM K KOHTAKTHOMW CETH JIOTO/THUTEIbHO MOHTHPYIOT Pa3beJUHUTETh C
MOTOPHBIM TIPUBO/IOM.

[To okoHuUaHWH pa3pabOTKU CXeMbl TMUTAHWsS W CEKLIMOHUPOBAHUS HEOOXOAWMO JaTh ee
orvcaHve. B



CxeMy NUTaHUsI ¥ CEKL[IOHUPOBaHUsI BEIYepUMBAlOT Oe3 Maciiraba.

ITopsioK BBINOTHEHUS

BbINOHUTE NPOZI0/IbHOE CEeKIJMOHMPOBaHKE yuacTKa KOHTAaKTHOW CeTH (Ha cxeMme).
BbInonHuTE NonepeyHoe CeKLMOHMPOBAHKEe yUacTKa KOHTaKTHOM ceTH (Ha cxeMme).
[Topk/MrOUMTE NUTAHKE Ha MPOJOJIbHBIE CEKLIMU (Ha cXeMe).

[ToxMounThE MUTaHWe Ha MorepeyuHble CeKUU (Ha cxeMme).

BbIro/siHUTE OnrcaHue cXeMbl TUTaHUS U CeKLIMOHUPOBAHUSI.

AW

CopepxaHue oTueTra

1. BrinmosiHeHHas1 cxema MATAHUS U CEeKLIMOHKWPOBAHMAI.

2. ,[[aTB OMMMCaHKWE TIOHATUA TIPOAOJIBHOTO CEKIJMOHHUPOBAHHA YyUdCTKd KOHTAaKTHOM ceTH,
YyeM BBITIOJ/IHAETCA.

3. ,[[aTB OIMKMCAdHKE TIOHATHUA T10TIepeYHOIro CEeKLIMOHMPOBAHUSA YUdCTKa KOHTAKTHOM ceTH,
YyeM BBITTIOJ/IHAETCA.

4, ,[[aTB OIMMCaHKe, KdK ITOAK/TH0UdEeTCA MMM TdHKWE Hd ITPOAO0JIbHBIE U TTOTIepeUHbIe CEKLIUU.

KoHTpo/ibHBIE BONIPOCHI
UTo Takoe CeKLIMOHUPOBaHUE KOHTAKTHOM CeTU?
UeM BBINOJHACTCSA MIPOJ0/IbHOE CeKL[MOHUPOBaHUe?
OOBbsiCHUTe Ha3HAUeHWe HeUTpabHOW BCTAaBKH.
UeM BBITNOJHAIOT IOINIepeYHOoe CeKLJMOHMPOBaHue?
[ToueMy mnuWTaHMe Ha KOHTAKTHYIO CE€Tb TYNHMKOB U JKeJe3HOJOPOXHBIX IyTeu,
npe/iHa3HAUEHHBIX JiIsT  TIPOM3BOJCTBA  TOTPY30YHO-PA3rpy304HbIX paboT, Tmojaercsi 4yepes
pasbeVHUTE N C 3a3eMJISIFOLIUMU HOXKaMU?

ITIpakTHUyeckoe 3aHATHE
Tema 12.2 PacueT yCTaHOBOK 3all{UT
Tema: «Pacuet ycraHoBoK MT3 u Tok0oBo#i oTceuku. Beibop cxembl coefuHeHUs1 TPaHCGOPMaATOPOB
TOKA.
Ilesb 3aHATHA: HAYUNTHCS OTIPeZeNITh YCIOBHbIe 0003HaUeHHs TIPUHSTHIE Ha IJIaHaX KOHTAKTHOM
CeTu
VicxopHble JaHHBIE: MCXOHbIE JlaHHbIe BHIOWpPArOTCS M3 Tabs. 12 corsiacHO TMOMOKeHUIo (haMuium
obyuarolrierocst B )XypHajie.

AW

KpaTkue TeopeTnuyeckue cBejeHUsA
HoMmorpaMMbl — 3TO KOMIUIEKC KPHMBBIX, IIOJIyYeHHbIX B pe3yJbTaTe BBIIIOJHEHUS pacyeToB [JIVH
TIPOJIETOB C TIOMOLbI0 KOMIIBIOTEDPHBIX TEXHOJOTMM [0 [JUHamMuuecKod wmetoauke [7, c. 177,
npuiokeHve 12]. OHM TMO3BOJISIIOT ONpeZe/uTh MaKCUMa/lbHO JOMYCTUMYIO [JIMHY IIPOJIETOB /IS
NIO/IBECOK pa3HbIX TUIIOB B peXUMe MaKCHMajJbHOIO BeTpa W B PeXuMe rososeja C BEeTpOM I
NIPSIMBIX U KPUBBIX YYaCTKOB KeIe3HOJO0PO’KHOr0 MyTH. IIpy 5TOM He HY’>KHO BBITIO/IHATH YTOYHEHHBIX
pacueToB, a, 3Has 3aJlaHHBIM THUII IOABECKU W TUIl KOHCOJIeH, C/lefyeT I10/1b30BaThC JaHHBIMU
K/IMMaTUUeCKUX YC/I0BUM Y JAHHBIMU pe/beda MECTHOCTH.
[To HOMOrpammam ornpezieIsitOT JIMHY IIpoOJleTa B PeXMMe MaKCHMajbHOIO BeTpa W roJjojesna C
BeTPOM. JTO CJeJyeT BbITIOJHATb C/IeAYIOLUMM 00pa3oM: MO KPUBBIM JIeBOW TJIOCKOCTH HaxOZST
TOUKY, COOTBETCTBYIOLLYH0 CKOPOCTU BeTpa U TOJILUHE CTeHKU rojosesna. OT 3TOM TOYKU MPOBOAUM
TOPU30HTA/Ib /10 [lepecevyeHtst C KpUBOM, COOTBETCTBYIOIIEN pesbe)y MeCTHOCTH — MPSIMOMY y4acCTKy
IyTU WIA 3aJJaHHOMY 3HauyeHWIO KpuBOM. Ilo mosiyueHHOMy nepece4yeHHIO U OIpefessiioT [JIMHY
TipoJieTa.
Tak omnpefienstOT JJIMHY IIposeTa A1 JBYX PeXUMOB — peXWMa MaKCHMa/JbHOIO BeTpa U pexruMma
rosiosiefjla C BETPOM, CPAaBHUBAIOT MeXy COOOW M OMpee/sitoT pacueTHbIA PeXXUM M0 HauMeHbILeH
Be/IMUMHE [JIMHBI Iposera. MTorosble 3HaueHWs [JJ/IMH IIPOJIETOB He [JOJDKHBI IIPeBbIIATH [JIMHBI
TIPOJIETOB, OTpejie/ieHHbIe B [2, c. 26, Tabn. 2.6.2].
ITIpakTHUyeckoe 3aHATHE
Tema 13.1 YcTpolicTBa aBTOMaTHKHU B CHCTEMBI 3/IEKTPOCHA0KeHUsI



Tema: M3yuenue cxemsl AIIB BJL

Llesb 3aHATHUS: HAYUMTHCS BHIOMPATh (PMKCATOPBI /IS IPOMEXKYTOUHBIX, [€PEeXO/IHBIX OTIop U
OIIOp Cpe/iHel aHKePOBKH.

WcxoaHble JaHHBIE: WCXOAHBbIE JaHHbIE BBIOMpAOTCS W3 Tabm. 5 COIVIaCHO T0JI0XKEHHUIO
(hamuy 06yyaroIIerocs B )KypHarie.

Taburia 5
VicxoaHble faHHbIe
BapuanTt Penved 1 2 3 4 5 6 7 8 9 10
Kpugas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 ({1500, 1800 800
[nnHa nposneta, 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

Bo3BblIllIeHNe Hapy’>KHOTO pe/ibCa HaJl BHYTPEHHMM /1/1s1 BCeX BapMaHTOB NMPUHATH 40 MM

KpaTkue TeopeTnueckre cBefleHUs

YcTpoiicTBa, € TOMOLIBI0 KOTOPBIX KOHTAKTHbIE MPOBOJA y/EepP>KUBAOTCSI B TOPU30HTaIbHOM
TUVIOCKOCTH B TpebyeMOM TIO/IOKEHHH OTHOCUTEbHO OCH  JKeJe3HOIOPOXKHOTO TiyTH  (ocH
TOKOTPHEMHUKa), Ha3bIBalOTCS (PUKCATOPAMU.

Ha ryaBHBIX J>Ke/le3HOJOPOKHBIX IIyTAX IIePerOHOB U JKeIe3HOJOPOXKHBIX CTaHLMM |

IIPUEMOOTIIPABOYHBIX JKeJIe3HOJOPOKHBIX IIyTAX, IZle CKOPOCTb [ABWXKeHUs IpeBbiliaer 50 Kwm/4,
yCTaHaB/IMBAIOT COY/IeHeHHble (DUKCATOpbl, COCTOSIIME M3 OCHOBHBIX M JIETKMX JIOTOJTHUTE/IBHBIX
CTep>KHel, CBA3aHHbIX HEMOCPeCTBEHHO C KOHTAKTHBIM MIPOBO/IOM.
[TpsiMble (hriKCaTOPbI UCTO/IB3YIOT P MUHYCOBBIX (K OTOpe) 3ur3arax KOHTaKTHOT'O NPOBO/ia U/U MPH
TOPU30HTA/IbHOM YCHWJ/IMM, HalpaB/IeHHOM OT OIIOPBI B CJ/lyyae M3MeHeHUsl HallpaB/eHUs] KOHTaKTHOI'O
NpoBO/ia; 0OpaTHbIe (PUKCATOPbI — TIPH TUIFOCOBBIX (OT OTOPBI) 3Ur3araXx KOHTAaKTHOTO TIPOBO/IA WJIH
TOPU30HTAIbHOM YCU/IMU K Orope (To/Jiep>KUBaloLeMy yCTPOUCTBY).

[MTpu 6oneiux ycunusx (6onee 200 H) oT n3MeHeHUs HarpaB/ieHUs] KOHTAKTHOTO TPOBO/IAa Ha
BHeIIIHell CTOPOHe KPUBOW MOHTUPYIOT THOKue ¢ukcaTopbl. B TlpaBuiax ycTpoiicTBa U TeXHUUECKOM
JKCI/TyaTal[i KOHTAaKTHOM ceTu [2] ompesesneHbl YC/IOBUS YCTAaHOBKH THOKWX (DUKCAaTOPOB. ODTH
yCJIOBUSI TIpHBeZieHbI B Tab1. 6.

B 0603HaueHusx ¢prKcaTopoB OYKBBI U [U(PHI YKa3bIBAIOT Ha €r0 KOHCTPYKLIMIO, HAalpsDKeHHe
B KOHTaKTHOU CeTH, /IJis1 KOTOPOro OH Ipe/iHa3HaueH, U reomeTpuyeckue pasmepsl: @ — ¢ukcatop, I1
— MOpPsMOH,

0] — obpatHbIii, A — aHKepyeMoii BeTBU, T — Tpoca aHKepyemoii BeTBH, [' — rubkuii, C
— BO3[YIIHBIX CTPENOK, P — pOMOOBHHBIX TO/BECOK, I — W30/IMPOBAHHBIX KOHCOeH, Y —
yCuleHHbIH, udpa 3 — Ha HanpsbkeHue 3 KB (/7151 TMHUN MOCTOSTHHOTO TOKA), 25 — Ha HampsbKeHue
25 kB (g4 n1uHUI nlepeMeHHOro ToKa); puMckue 1udps! I, II, III u T.n. — xapakTepu3yoT [IUHY
OCHOBHOTO CTep>XHsI (pvKcaTopa.

Yc/10BUS yCTaHOBKHM T'MOKUX (PMKCAaTOPOB

MaxkcrManbHbIN pajuyC KpUBOM, M, IPU KOTOPOM MPOU3BOJUTCS] YCTaHOBKA

PacueTHast CKOpOCTb
riuOKNX PUKCATOPOB, TIPH JJTMHE TIPOJIeTa, M

BeTpa, M/C

40 50 60 70
Ho 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 paZuyCbl [Ji1 OJHOrO KOHTakTHOrO TMPOBOJA, B
3HaMeHarese — /7151 [ByX. [IpouepKy 03HauaroOT, YTO B 3TUX YCIOBUSIX yCTaHOBKA 'MOKUX (PUKCATOPOB
He JI0MyCKaeTcsl.

JITiHBI OCHOBHBIX CTep)KHel (PMKCaTOpOB BHIOMPAIOT B 3aBUCHMOCTH OT rabapurta yCTaHOBKU
OMOp, HamnpaB/eHWsl 3Ur3ara KOHTAKTHOTO TMPOBOJA, [JJ/IMHBI [IOTMOJIHATEIBHOTO CTepxkHs. [livHa
JIOTIO/THUTETLHOTO CTePKHS TpuHATa 1200 mm.

®ukcaTopbl AJi1  U30JMPOBAHHBIX  KOHCOJeM  OT/AMYarTCI OT  (UKCATOpOB  [Jist
HEeM30/IMPOBAHHBIX KOHCOJIeli TeM, UTO Ha KOHIL[e OCHOBHOTO CTep)KHs, oOpalljeHHOM K KOHCOJIH,
BMECTO CTEp)KHSI C Hape3KOM [Ji COeAUHEHUs1 C W30/ITOPOM TPUBApPeHO YIIKO [Ji COeAUHEHUsl C
KOHCO/JIBIO.

["abapuT OMop M COOPY>XeHHH — 3TO PacCTOSIHAE OT OCH KpPaWHEero >Keie3HOZOPOXKHOTO MyTH
[0 BHYTpPeHHero Kpasi (pyHZiaMeHTOB WU/IM ONOp KOHTAaKTHOW ceTH. Ha meperoHax u »kene3Ho[0pPOKHBIX
CTaHI[USX 3TO PAaCCTOSTHHE ZIO/DKHO OBITH He MeHee 3,1 M, a B CHEr03aHOCHMBIX BIEMKAxX U Ha BBIXO/Iax
u3 HuX Ha JauHe 100 M He MeHee 5,7 M. Ha KpHBBIX yuacTKax >Ke/le3HO/I0POXKHOTO MYTH YKa3aHHbIe
PaCCTOSIHUS YBE/TMUMBAIOTCS B COOTBETCTBUH C TabapUTHBIM YIIIUPEHUEM.

Onpezpenutb rabapyT OMOP KOHTAaKTHOM CETH C/ieflyeT, Mo/b3ysch Tabl. 7.

OmnpeienieHre rabapuTOB OMOP KOHTAKTHOM CeTH

Paccrosnue I' YBenuuenue paccrosinus [ npu
YBenuueHue paccrosiuus [' ripu
(rabapur) Ha BO3BbILLIEHUY HApY>KHOT'O pesibca
. M060M BO3BBIIIEHHUM HAPY>KHOTO .
Paguyc kpuBoH, M MpsSIMOM (BHYTpeHHsIsi CTOpPOHa KPUBOM),
penbca (Hapy>kHasi CTOpOHa
yyacTke IyTH, .
KpHBOI), MM
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

[TopsioK BBITIO/IHEHUS
1. Omnpepenuts rabapuThl OMOP AJIs IPSMOr0 Y4acTKa KeJle3HOAOPOKHOTO IMyTH, /ISt OTIOPbI Ha
BHEIIIHEel ¥ BHyTPeHHeN CTOPOHAaX KpPHBOM.
2. Tlomobpath TUIIOBBIE (PUKCATOPBI /711 YCTAHOBKY Ha MIPOMEXKYTOUHOI OTMope KOHTaKTHOMW CeTH
Ha y4yacTKe [lepeMeHHOr0 TOKa:
— Ha [IPSIMOM Y4acTKe >Ke/Ie3HOZ,0POKHOI'O My TH;
— Ha BHYTPeHHeMN CTOPOHe KPUBOW;
— Ha BHeIlIHel CTOPOHe KPUBOM.
CunTaTh Ha IPSAMOM YUacCTKe >KeJIe3HOJ0POXKHOI0 ITyTH 3Ur3ar K Orope KOHTaKTHOW CeTH.
anHbBIe cBeCTH B Tab/I. 8.
[Togbop TUMOBLIX (UKCATOPOB [l MyHKTOB 2—4 CreAyeT TMPOW3BOJUTH, TOB3ysCh [8, c. 49,
TipuioKeHue 5].
[Togbop TUMOBBIX (HUKCATOPOB

Ne MecTo ycTaHOBKU oropbl M|  ['abaput
Turn ornopel y P P Tun ¢ukcaTopa
n/n BeTBb I10/IBECKU OTIOpbI
IIpsamas
1 ITpomexxyTouHasi | BHelHssi CTOpOHA KpUBOM
ornopa
BHyTpeHHsIs1 CTOpOHA
KpUBOU
Ornopa A:
pabouasi BeTBb
[TepexopHas
oriopa, AHKepyeMas BeTBb
2
HensoJiMpylolee
COTIPSKEHHEe Onopa b:
pabouast BeTBb
AHKepyemasi BETBb
Ornopa cpeaHen
3 Pa CpeA [Ipsimas
aHKEepPOBKU

3. Tlomobpatk THTIOBBIE (DUKCATOPBI [Isi YCTAHOBKU HA TIEPEXO/HBIX OTOpPaxX HEW30JUPYIOIIero



COTIPSDKEHUsS] y4yaCcTKa KOHTAKTHOM CeTH T[ePeMEeHHOTO TOKa, Ha TIPSIMOM ydYacTKe
KeIle3HOZI0POYKHOT'0 ITyTH.
[MauHble cBecTH B Tabs. 8.

4. HauepTwTh CXeMy CpefHel aHKepOBKM W TI0A00paTh (MKCaTOpbl [Jisi OTOpbI CpeHeH
AHKePOBKH KOMITEHCHPOBAHHOMN KOHTAaKTHOM TIO/IBECKU TIEPEMEHHOT0 TOKa Ha TPSIMOM yJacTKe
KeJle3HOZI0POYKHOT'0 ITyTH.

[MauHble cBecTH B Tabs. 8.

CogeprkaHue oTueTa

1. Onucanue onpeeneHusi rabapyuTOB OMOP /IS TIPSIMOTO yYacTKa >KeJIe3HOZOPOXKHOTO ITyTH,
JJ1s1 OTIOPBI Ha BHEIIHeH U BHYTPeHHeU CTOPOHAX KPUBOM.

2. Omnucanve moAOOpPa THIOBBIX (DUKCATOPOB /Il YCTAHOBKM Ha TIPOMEXYTOUHOHW Orope
KOHTAaKTHOW CeTH Ha Pa3/IMUHBIX yyaCTKax [epeMeHHOro TOKa.

3. Omnucanve mog00Opa THUIMOBBIX (HUKCATOPOB [/Ii YCTAaHOBKM Ha TIePeXOJHBIX Oropax
HEeU30/IMPYIOLLero COMNpPSDKeHWsl ydacTKa KOHTAaKTHOW CeTH IepeMeHHOIO TOKA4, Ha IPsIMOM
yudacTKe >KeJIe3HOZ,0POXKHOTO MyTH.

4. CxemMa cpegHell aHKepPOBKM U TIOAOOpP (MKCATOPOB [Jisi OMOPHI CpefHel aHKepOBKH
KOMIIEHCUPOBAaHHOW KOHTAKTHOM TIOZIBECKM I[1epEMEHHOr0 TOKa Ha IIPSIMOM YyyacTKe
JKeJ1e3HOOPOKHOIO Iy TH.
3arnonHeHHas Tabi1. 8.

BriBogbI.

KoHTpoJ/ibHBIE BOTIPOCHI

Kakumu ObIBarOT MoAep>KMBaroIye KOHCTPYKLMKA KOHTAaKTHOU CeTH?

HazoBuTe npenmyiiecTBa M30/IMPOBAHHBIX KOHCOJIEH KOHTAKTHOM CETH.

3. Kakue ¢ukcaropsl ciefyeT BbIOMpaTh Ha KPUBBIX yYacTKaxX >Kene3HOJ0POXKHOTO MyTH MasbIX
paZiuyCcoB U royemy?

4. Ha Kakyro Harpy3Kky paboTaeT JOTIOIHUTebHBIN CTep)KeHb uKcaTopa?

OT yero 3aBUCUT BbIOOP THIA KOHCO/M M THIIA (UKCaTOpa /i/Isl OTIOPbl KOHTAaKTHOM CeTu?

6. OT yero 3aBUCHUT BbIOOD THIA TATW KOHCOJIH [IJIsl OTIOPbI KOHTAKTHOM CeTH?

N

o

IIpakTHUyeckoe 3aHATHE
Tema 13.1 YcTpolicTBa aBTOMaTHKH B CHCTEMBI 3/IEKTPOCHA0KeHUsI
Tema: M3yuenue cxembl ABP
Ilenb 3aHATHUA: HAyUNUTHCS PACCUMTHIBATh HArpPy3KH, JAeUCTBYIOLIME Ha IPOBO/IA L{eMTHOW KOHTaKTHOU
TMI0JjBECKH, OMpe/ieIsiTb KO3(Q(ULIMEHTHI //1s1 pacueTa B Pa3/IMUYHbIX peXXKMMax BO3JeMCTBUS Harpy3okK.
VicxopHble aHHbIe: TUI LIEITHOM KOHTAaKTHOW MOJBECKU I/1aBHBIX IyTeld Ha CTAHLMU M0 3aJjaHuI0 K
NpakTHUeckomy 3aHsTrio Ne 1; TUITBI BETPOBOTO M I'0JIONIEHOTO PAaliOHOB COTJIAaCHO BapvaHTaM (Tabir.
2.1); HopMaTUBHBIE 3HAUEHHSI TOJIMHBI CTEHKH T'0JI0/IeZia U CKOPOCTH BeTpa (Tabsm. 2.2).
Tabmua 2.1
Tunsl BETPOBOI'O M r0J10JIeJHOTO PaliOHOB

Howmep BapuaHTa BeTtpoBoii paiioH ['ononeaHbI palioH
1 I II
2 IT I
3 11 II
4 v I1I
5 A% I
Tabnwa 2.2

HOpMaTI/IBHI:Ie 3HAY€HMs TOJIIWHBI CTEHKH I'o/10/1edd U CKOPOCTH BETPa



Howmep rononegsoro  [HopMaTuBHas TO/ILMHA HopmaruBHast CKOpOCTb BETpa, M/c

W/IM BETPOBOTO PaiiOHa |CTEHKH rosonefa, by MM | Makcumanbhast Vi, | ITIpu romonege V.
I 5 22 13
I 10 25 14
111 15 29 15
v 20 32 18
v 25 36 19

KpaTkue TeopeTuueckue cBefjeHUs

[1711 KOHTaKTHOM CeTH pPeLIarolMMU SB/ISKOTCS Harpy3KW KJIMMAaTUUueCKoro xapakrepa: BeTep, rojiojief
Y TemrepaTrypa BO3[yXa, JAelCTBYIOL[Me B pasHbIX COUeTaHUSAX. ODTU HArpy3Ku UMEIOT CIy4YalHbIN
XapakTep: MX pacueTHble 3HAa4YeHUsl 3a KakoW-M0O0 IeproJ; BpeMeHW MOTYT ObITh OIpe/esieHsl
CTaTUCTUUECKOH 00pabOoTKOM JaHHBIX HAaOJTIOIeHUIA B paiioHe 3/1eKTPUPHULIMPOBAHHOMN JIMHUH.
Harpysku, felcTByrOIIMe Ha IPOBO/Ia KOHTAKTHOM CeTH, [e/IATCS Ha TIOCTOSIHHbIe, KPATKOBpEeMeHHbIe
1 ocobble.

K MOCTOSsHHBIM OTHOCSITCSI HArPy3KW: OT Beca KOHCTPYKLMM, IIPOBOZIOB, Beca\ U [laB/ieHUs! TPYHTOB,
TOPHOT'O JJaBJIeHUS.

K KpaTkoBpeMeHHBIM Harpy3kam OTHOCSITCSI BEeTPOBbIe, ['0JI0JIejHble, TeMIlepaTypHble KJIMMaTU4eCcKue
BO3/1eliCTBUSI.

K ocobbIM Harpyskam OTHOCATCS: CeMiCMUuUecKHe, B3PBIBHOTO BO3/€MCTBUs, BO3HHUKAIOIIHE OT
MOBPEeXX,eHNsI KOHCTPYKLIUK U T.II.

[lns yCcTaHOB/IEHUSI pacyeTHBIX K/IMMATHUUeCKUX YCJIOBHUM TOJIB3YIOTCS KapTaMW pavuOHHUPOBAHUS
TeppuTOpuU Poccuy, /17151 yIIpoLLeHHbIX pacyeTOB BapUaHTHI 33/laeT Iperno/aBaTe/ib.

Harpy3ka oT Beca mNpoBOJOB fIB/ISIeTCS PaBHOMEPHO pacrpeie/leHHOM BepTUKAaJbHOM HAarpys3Kow,
KOTOPYIO MOXXHO OTpe/ie/IUTh, MO/Ib3YysICh CIIPaBOYHOM JIUTEPaTypOi.

PekomeHniyemass BeMuMHA Harpy3ku OT CTPYHOBBIX 3aKMMOB coctasisieT 0,05 gaH/m npu ogHOM
KOHTaKTHOM IIPOBO/E.

TCosmonenHass Harpyska BBI3BIBAeTCSl TOJIONEZOM, TPeJCTaB/ISIONMM €000 C/IOM IUIOTHOTO JbJA
CTEK/IOBU/JHOIO CTPOEHHs C IIOTHOCTBI0 900 kr/m>. [l pacyeToB MOXKHO TIPUHSATh, UTO TOJIOJIE]
obpasyeTcs IL[WIMHAPUUECKOW (hOpPMbI C PaBHOMEDHOM TOJIIIMHOW CTEHKH Jib/la, 10 BO3/eMCTBUIO
Harpys3Ka SIBJISIeTCSl BePTUKA/IbHOM.

Ha TonmuuHy cTeHKM rososneza Ha MpoBO/ax OKasblBaeT BAUSHUE JuaMeTp NpoBoAoB. ITostomy as ee
orpe/ieJieHUs] Ha TPOBOJAX W TpOCax pas3HbIX [AWaMeTpOB 3a/laHHYH TOJILIUHY CTeHKW roJiosiefa
YMHOXXar0T Ha KO3 GULIMEHT K .

Ha MHTEeHCMBHOCTB T0JI0/IeJHBIX 00pa30BaHUI OOJbIIIOe B/IMSIHYE OKa3blBaeT BLICOTA PACIIO/IOKEHUSs
TIPOBO/IA HaJ, MOBEPXHOCTHIO 3eMsIu. [103TOMY npy pacyeTe TOJIMHBI CTEHKH I0JI0/iefa Ha NMPOBOJAX,
Pacro/io)KeHHbIX Ha HaChIMSIX, 3HAUEHWe TOJILUHBI CTEHKHU roJiosiefia CjlefyeT TakKe YMHOXWUTb Ha
TIOTIPABOYHBIN KO3 GULIMEHT A;".

PacueTHyt0 rosonefHyr0 HarpysKy Ha TpOBOJla KOHTAaKTHOM CeTHM C/le[yeT YMHOXWUTb Ha
KO3(D(PULIMeHT Teperpy3ku I, YUMTHIBAIOLMI HM3MeHeHHe roJ10/leIHOM Harpy3ku B 3aBUCHMOCTH OT
penbedHbIX YCI0BUM PacIioioyKeHHsl LIeTTHOM KOHTaKTHOW MOZBeCKH.

BeTpoBble Harpysku Ha pOBO/ia KOHTAKTHOU CETU 3aBUCAT KaK OT CpeJjHer CKOPOCTU BeTpa, TaK U OT
XapakTepa MOBEPXHOCTHU OKPY’Karoll[ell MECTHOCTU U BbICOTHI PaCIo/I0’KeHUsl IPOBO/IOB HaZ, 3emiiel. B
COOTBETCTBUM CO CTPOUTe/IbHbIMA HOpMaMu U npaBuiamu CHuIl «Harpysku u Bo3zerictBus. Hopmel
MIPOEKTHPOBaHUS» pacyeTHYI0 CKOPOCTb BeTpa [/ 3aJlaHHbIX YC/JIOBHM (BBICOTHI PacroJIO’KeHUs
IIPOBOZIOB  HAJ, IIOBEPXHOCTBIO U IIEPOXOBATOCTU IIOBEPXHOCTH OKpY’XKAollled MeCTHOCTH)
OTpeiesIsit0T YMHO)KEHHEM BeTMUMHbl HODMAaTHBHOM CKOPOCTH BeTpa Ha KO3((ULIMEHT K ¢ 3aBUCSLLIAN
OT BBICOTBI PACIIO/I0KeHUsI IPOBO/IOB HaJl ITIOBEPXHOCTBIO 3eMJIU U OT ee 11epOX0BaTOCTH.

BeTtpoBas Harpy3ka Ha IIpOBO/ia LIe[THOW KOHTaKTHOU MO/BECKU SIB/ISIETCS FTOPU30HTA/IbHOU Harpy3KOoHu.
[Topsj0K BBITTOTHEHUS

o BbiOpaTh Harpy3ky oT COOCTBEHHOTO Beca HeCyIero Tpoca M KOHTaKTHOTO TMPOBO/Ia.



Bec KOHTakTHOTrO MpPOBOJAa gkn U BeC HeCylllero Tpoca gur OMpeZesseTcsi B 3aBUCUMOCTH OT MapKu
npoBo/a o tabs. 1.5 [11, c. 18], unm Tabn. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].

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

. PaccuuTath Harpy3ky oT COOCTBEHHOT'O Beca LIeTTHON KOHTaKTHOM TIOZIBECKH:

9y =Gum +¥N*(g +9.),0aH / m (2.1)

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

1 — YMCJ/I0 KOHTAKTHBIX TIPOBO/IOB.

o Paccuurtath Harpy3Ky Ha HeCylll[ii TPOC OT Beca roJoseja.

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

rje 1, — KO3(PUIMEeHT reperpy3Ky, YUNThIBAIOIMY BAUSHUE BBICOThI PACIIO/IOXKEHHs TIPOBOZA Ha[l
3eMJ/Iel Ha MTHTeHCUBHOCTD T'OJI0JIeIHbIX 00pa3oBanuii [7, c. 101];

n's = 0,75 — a5 BeIeMKH TIyOUHOM OoJtee 6 M;

" = 1,25 — /119 HaCkINK BLICOTOI OoJjtee 5 M;

n; = 1 — [/7151 CTaHI[1MH, PACIIO/I0’KeHHOW Ha HYJ/IeBOM MecCTe.

B, = k,k,b [MM] - pacueTHas TOJIII[HHA KOPKH rojoesa, (2.3)

rge K — KO3hOULMEHT, YUMTHIBAIOIIUN BJIMSHUE [JUaMeTpa HeCyIero Tpoca Ha TOJIIUHY
rosioyieiHbIX obpa3oBanwmii [7, c. 100];
K" — KO3(D(MUIMEHT, YUUTHIBAIOIIUM B/IMSHUE BBICOTHI PACIIOOXKEHUS KOHTAaKTHOTO MPOBOZA Ha

TOJILLHY T'OJI0/IeIHbIX 00pa3oBaHuii (Ha Hackim) [7, c. 100].

PacueTHyr0 TOJIIMHY CTeHKM rosiosiefja C y4eTOM I10MPaBOYHBIX KO3((ULIMEHTOB [OIyCKaeTCs
OKPYTJ/IATH /10 OvbKakiie 1enoi udpsl.

4.PaccurTaTh Harpy3Ky Ha KOHTaKTHBIM [TIPOBOJ, OT Beca rojoJsesa.

Ha KOHTaKTHBIX MpPOBOZAxX pacyeTHYIO TOMILIMHY CTeHKH rojioefia yCTaHaBAMBalOT paBHOW 50 %
TOJILLMHBI CT@HKH, NIPUHATON /I NIPOYMX NPOBO/OB KOHTAKTHOM CeTH, TaK KakK 37leCb YUUThIBaeTCs
yMeHbIlIeHHe Tojioe- 7000pa30BaHus 3a CUeT [JBWKEHMs 3/IeKTPOIIOe3/J0B U TJIaBKU ToJofesa (eciu
TaKoBasi UMeeTCs).

’p °p
G =, *0,0009* IT*—2(d,, +7), (2.4)
A+H o
Tzpe d, =~ — CPejHHi MaMeTp KOHTAKTHOTO MPOBO/AA.

A v H — mmpuHa ¥ BbICOTa ceueHus: (COOTBETCTBEHHO) /11 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.PaccunTtaTh Harpy3ky OT Beca BCeX KOHTAaKTHBIX MPOBOZOB LIEMHOW KOHTAKTHOM TO/IBECKH,
MOKPBITBIX TOJIOJIE[JOM.

gZKn :gn +gZHm +gexnn (2-5)
6.PaccurTaTh BETPOBYIO Harpy3Ky Ha HECYIL[MI TPOC IIPY MaKCUMaIbHOM BeTpe.
(k,*v_ ) . d
p,, =C, ——m&L_* ,0aH / m
16 1000
(2:6)

rae cx=1,2 — aspoauHamMuyeckuii Ko3dduipieHT 1000BOr0 COMPOTHBIEHUS BETPY, OTHECEHHBIN K
TIolaau ceyeHus mposoga [7, c. 105];

K - K03(p(uIieHT BeTPOBOTO BO3/eMCTBHS B 3aBUCUMOCTH OT pesbeda MecTHOCTH [7, c. 105, Tabs.
19].

7.Paccuntarh BETPOBYIO Harpy3Ky Ha KOHTaKTHBIN IIPOBO/| B pe>KMMe MaKCUMasbHOTO BeTpa.

k, * 2
=cx( 2 V)" H ,0aH / m (2.7)
16 1000
8. Paccunrath BETPOBYIO Harpy3Ky Ha HeCyILIUi TPOC, OKPBIThIM T0/10/1efl0M.
— (kv*ve)Z*(d+2*bP)

=c
Paun = 16 1000

Din

,0aH / m (2.8)




9.PaccuuTaTh BETPOBYIO Harpy3Ky Ha KOHTaKTHbIM TTPOBO/, MOKPITBIM TO0/Ie0M.
_(k*v) (H+D)
Doy =€y *
16 1000
10.PaccunTath CymMMapHY0 Harpy3Ky Ha HeCyluil TpOC MPU MaKCUMa/lbHOM BETpe.
Pacuer mnpoBOZOB Ha COBMECTHOe [eMCTBME BepTHKalbHbIX (Macca IIPOBOJOB, ToOJofef) U
rOpPU30HTABHBIX (ZjaB/ieHue BeTpa) Harpy3o0K BeAyT 0 CyMMapHbIM (pe3y/IbTUPYIOIMM) Harpy3Kam,
orpejesieMbIM reOMeTPUYeCKUM C/I0’KeHHeM BepTUKa/IbHbIX U TOPU30HTa/IbHBIX HAIPY30K.
Quinx =V 9 *+ Pun (2.10)
11.PaccunTath CymMMapHY0 Harpy3Ky Ha HeCylui TPOC B PeXUMe roJioJiefia C BETPOM.
Quax =G * Pium (2.11)
12.0dbopmuts otueT. CzesiaThb BHIBOJBI.
KoHTpo/ibHBIE BOTIPOCHI
1.1/ yero TIPOU3BOASAT pacueT Harpy30K, JeHCTBYIOIMX Ha MPOBO/Ia KOHTAaKTHOMN CeTu?
2.Kakue ¢akTopbl BAUSIOT HA U3MeHeHUe T0J10/1eJHOM Harpy3Ku?
3.Uto Takoe KO3 PUIMeHT neperpy3Ku?
4.IToueMy Ha KOHTakKTHOM IIPOBOJe rO/10/lefjHasl Harpy3ka NPUHUMAeTCs B [jBa pasa MeHbllle, YeM Ha
Hecyl1eM Tpoce?
5.0T yero 3aBUCUT Be/IMUMHA BETPOBOM HAarpy3KH Ha NPOBO/,Aa KOHTaKTHOM CeTH?
6.[ToueMy mipu pacyeTe BeTPOBOW Harpy3kKu Ha KOHTAKTHbBIW MPOBOJ, [/ pacyeTa MPUHUMAKOT BbICOTY
Ce4yeHUs1 KOHTAaKTHOI'O IpoBoa?
IIpakTHUecKoe 3aHATHE
Tema 13.1 YcTpolicTBa aBTOMaTHKHU B CHCTEMBbI 3/IEKTPOCHA0KeHUsI
Tema: I3yueHue cxemsl BykpaTHOro AIIB
Ilenb 3aHATUA: HAYUUTHCSI PACCUUTHIBATH Harpy3KH, [EMCTBYIOL[ME Ha OMOPY KOHTAaKTHOW CeTH,
yCTaHOBJ/IEHHYI0 Ha KDHUBOM YyuacCTKe >KeJIe3HO/IOPO’KHOTO TyTH; BBIOMpATh MO pPacCUUTAHHOMY
M3rubaroIieMy MOMEHTY OTOpPY KOHTaKTHOU CeTH.
HcxopHble faHHBIE: TUM (DUKCATOPOB M KOHCOJIeH BbIOpaTh M3 MpakTHUeCKUX 3aHATHH Ne 3 ¥ Ne 12
COOTBETCTBEHHO; //IMHA TpoJieTa YKa3blBaeTCs IperojiaBaTesieM; BeC KOHCOJieM U (UKCaTOpoB U
rosiosiefia Ha HUX BbIOpaTh U3 Tabs. 21, Harpy3Ku OT Beca MPOBO/IOB KOHTAKTHOU CETU Zn, &, Pxny Pur
Prkn, Prir BBIOMPAIOTCSI M3 MPAKTHUUECKOTO 3aHATHS Ne 4, XapaKTePUCTUKU KIMMATUUYECKUX YCIOBUH
cyieyet BbIOpaTh M3 MPAKTUUECKOTO 3aHATHS Ne 4.

,0aH / m (2.9)

KpaTtkue Teopernyeckue CBeJeHHs
Omnopbl KOHTAaKTHOM CeTH B 3aBUCMMOCTH OT Ha3HaueHUsl ¥ XapaKTepa Harpy3oK, BOCIIPUHUMaeMbIX OT
NIPOBO/IOB KOHTAKTHOM TI0/IBECKH, Da3Je/isiloT Ha IPOMEXYTOUYHble, TepexofiHble, aHKepHble |
¢duKcupyoiye.
[Tpome)xXyTouHBIE OIOpbI BOCIIPUHUMAIOT HAarpy3Kd OT MacChl TPOBO/IOB KOHTAKTHBIX TIOZIBECOK U
JIOTIOJTHUTEIbHBIX Harpy30K Ha HUX (T0J0Je/l, ©13MOPO3b) U TOPHU30HTa/IbHble Harpy3KW OT JaB/IeHUs
BeTpa Ha MpPOBO/A U OT W3MeHeHUsl HarlpaB/IeH!sl POBO/IOB HAa KPUBBIX yUYacTKaX yKee3HOJL0PO)KHOTO
MyTH.
[TepexofHble OMOpHI YCTAHABIMBAIOTCS B MeCTaX YCTPOMCTBA COTPSDKEHMM aHKEPHBIX yuyaCTKOB
KOHTAaKTHBIX TIOZIBECOK U BO3[YILUHBIX CTPEJOK W BOCIPUHUMAIOT HArpy3kH, aHa/JOrHYHbIe
NIPOMEXXYTOUHBIM OTOpaM, HO OT /IByX KOHTAaKTHBIX I10/BeCOK. Ha mepexoziHble OMOpHI Takxke
BO3/IeHCTBYIOT yCUIMS OT M3MEHEeHWs HarpaB/ieHUs TIPOBOJIOB TMPU OTBOJE MX Ha aHKEPOBKY W Ha
CTpPeJIOUHOM KPHBOM.
AHKepHbIe OMOpbl MOTYT BOCIIPUHMMATb TOJBKO HAarpy3KW OT HaTsKeHWs 3aKpervleHHbIX Ha HUX
NIPOBO/IOB W/M, KpPOME TOTO, HECTH TakKue )kKe Harpy3KH, Kak IPOMeKYTOUHble, TepexofHble WM
¢duKCcHupyolLKe ONopkl.

duKcupyrolie OMopbl He HeCyT Harpy3oK OT MacChl TIPOBOZOB M BOCIIPUHHUMAIOT TOJIBKO
rOpU30HTa/IbHbIe Harpy3KW OT M3MeHeHHsl HarpaB/IeHHusl TIPOBOJIOB Ha KPUBBIX yuyacTKaX IyTH, Ha
BO3/YIIHbIX CTPe/Kax, MPY 0TX0/jaX Ha aHKePOBKY U OT JjaB/ieHHsI BeTpa Ha MPOBOJA.



ITo Tumny 3aKkperisieMbIX Ha OMOpPax MO/Jep>KUBAIOLUX YCTPONUCTB KOHTAKTHOM CeTH pa3nyaroT:

® KOHCOJIbHbIE OIOPbI C KpeIleHHWeM Ha KOHCOIM KOHTAaKTHOM MOJBeCKW OJHOrO, [BYX WU
HEeCKOJIbKUX JKeJIe3HOJ0POXKHbIX ITyTel;

® Orophl C >KeCTKOW TOMNepeurHONW WM, KaK WX Ha3bIBalOT, pUre/ibHble WM TOpTajbHble, C
KperleHMeM KOHTAaKTHBIX [10/IBeCOK 3J/IeKTPU(ULMPYeMbIX >Kele3HOJOPOKHBIX IMyTel Ha
JKeCTKOM IonepeyuunHe (purese);

® ornopkl C THOKOM TIOMEPeUMHOM C KperjleHHeM Ha Hell KOHTAKTHBIX TepPeKpPbIBAeMBIX 3TOM
TIOTIePeYMHOM 371eKTPUPULIMPYEMBIX >Ke1e3HOI0PO’KHBIX My Tel.

i TpacCHpOBKM KOHTaKTHOW CeTM Ha OJHOMNYTHBIX W [JBYXMYTHbIX MeTkax (meperoHax)
TIPUMEHSIIOT CTPYHOOETOHHbIE KOHWYeCKHe OTIOphI BEICOTOM 13,6 M U TONMIIMHON cTeHKH OeToHa 60 MM
tumna C Jj1s y4acTKOB nepemMeHHOro toka U CO 11 y4acTKOB IIOCTOSHHOIO TOKa. B mociegHee Bpems
Ha MOCTOSIHHOM U TlepeMeHHOM TOKe BHezpsitoTcs ornopel CC, CCA

CToMKM 3TUX OMNOp TIPeJCTaB/SIOT COOOM T0/ible KOHWYEeCKHe OecCThIKOBble TpPyObI U3
TIpe/IBapUTE/IbHO HAIpPsKEHHOTO ’Keyie300eToOHa C apMUPOBAHWEM BBLICOKOIIPOYHOM TPOBOJIOKOH.
[ToriepeuHoe apMupoBaHUe MPUHATO B BUJe Cvpasu. [/ npejoTBpallieHHs CTATMBaHUS NPO/0JIBHON
apMarypsbl IpY HaBUBKe CIMPaJI M0 JJIMHe CTOeK MpelyCMOTpeHa yCTaHOBKA MOHTa)KHBIX KOJIeLl.

B HwkHelM uacTu Onop mnpeAyCMOTPEHO CMeIllaHHOe apMMpOBaHWe — T.e. C YCTaHOBKOM
JOTIO/THUTEe/IbHBIX CTep)KHel HeHarpsiraeMol apMaTyphbl: Y onop ¢ BeIcoToM cTovku 10,8 M Ha 2 meTpa
OT HM3a OIOpbl, y omnop BblcOTOM 13,6 M — Ha 4 Merpa. CMellaHHOe apMHUpOBaHWe IIOBbBILIAET

TPeLMHOCTOMKOCTb OIOP.

BakHeliieli XapakKTepUCTUKOM OIMOp SIB/ISIETCS UX HeCyIasi CoCOOHOCTh — /IOy CTHUMBIH
usrubaromii MomeHT MO Ha ypoBHe ycyioBHOro obpe3a — YO®, kotopeiii Haxogutcs Ha 500 MM
HIKe ypoBHs TosioBkM penbca (YI'P). Ilo Hecymjeil crmocoOHOCTH TOAOHPAIOT THIBI OMOp [JIst
NIpPUMEHEeHHsI B KOHKPETHBIX YCIOBUSX YCTaHOBKHU.

Beibop omop HauMHaOT, Kak TMpaBWIO, C pacyeTa W TOAOOpa Orop [ KPUBBIX YYacTKOB
KeJie3HO/IOPOXKHOTO TYTH, T.K. 3TU YCJIOBUSI YCTAHOBKH OTIOp SIBJISTFOTCS HauboJiee OTSTOLEHHBIMH,
0Cc00eHHO B KPMBBIX MaJIbIX pa/iuycax.
[lnst pacueTa HEOOXOMMO COCTaBUTh PACUETHYIO CXeMy, IT0Ka3aB Ha Hell BCe CHJIB, 1eMCTBYIOLHe Ha
OII0pY, U IJIeYX STUX CUJI OTHOCUTE/ILHO TOUYKU [epeceueHus ocu oropsl ¢ YO®. PacueT cyMMapHBIX
M3rubaroMX MOMEHTOB B OCHOBAaHMM OIOD OIpPEJEsSIOT [/ TPeX pacCueTHbIX PEeXUMOB I10
HOPMaTMBHBIM Harpy3kam: B peXXMMax roJjiojiefia C BeTPOM, MaKCHMMaJbHOIO BeTpa, MUHUMAa/bHOU
TemriepaTypsbl. ITo HanbosIbIIEMY U3 TTOJTyYeHHBIX MOMEHTOB U BBIOMPAIOT OTIOPY /il YCTaHOBKH.
Tabmura 21
BepTukanbHble Harpy3KHu 0T Beca KOHCO/IM M (pMKcaTopa C y4eToM Beca roJioseja

KOHCOJTU
THII Macca, KT (G’x) Bec rojionesia (G'y)
1 2 3
NTP-11, UTC-11 22 10
nP-11, NUC-11 40 10
HP-1-5, HC-1-5 66 10
HTC-11, HTPU-1 40 20
(buKcaTopbl
@I1-3, PII-25, ®O-3, $dO-25, | 4 — asid ofAHOTO K.I. 6 — it | —
&I, DOH 2-X K.II.

PacueT um3srubaroiiero MOMeHTa, [JeHCTBYIOIEr0 Ha OMOPY KOHTAKTHOW ceTH, OyjeM TpOU3BOJUTH
COIJIaCHO pacyeTHOW cxeme (puc. 6) [/ ONOPbl, YCTaHOB/JIEHHOW B KPUBOM Yy4YacTKe
KeJIe3HOJOPOKHOIO Iy TH.

IIpakTHUyeckoe 3aHATHE
Tema 13.1 YcTpolicTBa aBTOMaTHKHU B CHCTEMBI 3/IEKTPOCHA0KeHUsI
Tema: M3syuenue cxembl AYP.



Ilesb 3aHATHA: UCTIOMb3YS HaTJIsiIHBIE T0COOUS], U3YUMTh KOHCTPYKLIMIO Y TIPUHLIMT [1eCTBUS
VICKPOBBIX ITIPOMEKYTKOB U JUOJHBIX 3a3eM- JINTEesIeN.
VicxoaHble AaHHBIE: BADHMAHT MCXO/HBIX JJaHHbIX 3a/jaeTCsl IIpero/jaBaTesieM.

Tabmumia 21

NoBapuaHTa Tun 3alMTHOTO YCTPOMCTBA

1 VickpoBoii mpoMexyTok Thna UITM

2 VckpoBoy npomexxyTok turna UITB-IHUN
3 Hwvoanbii, 3a3emutesnb 3/11-1

KpaTkue TeopeTnueckue cBeJeHUA

Bce Merannnueckue COOpY>KeHHUSI (MOCTBI, MyTelpPOBOAbI, OIOPHI, Y, T.I.), HA KOTOPBIX KPETSTCS
3/IEMEHTbI KOHTAKTHOW CEeTH, JIeTa/ld KpervleHWss KOHTaKTHOW CeTH Ha >kKee300eTOHHBIX Oropax, Ha
)Kesie300eTOHHBIX Y HeMeTa/UTMYeCKUX MCKYCCTBEHHBIX COOPY>KEeHHSIX, a TakKKe OTAeIbHO CTOsIIye
MeTa/l/TMuecKrie KOHCTPYKLIUU, PACIIONoXKeHHble Ha pacCTOSHUM MeHee 5 M OT uacTell KOHTaKTHOM
CeTH, HaXOASIIUXCS TIOZ, HarpsDKeHHeM, JI0/DKHBI ObITh 3a3eMJ/ieHbl WK 000pyJ0BaHbI yCTPOHCTBAMU
3al[UTHOTO OTK/IFOUEHUs] TIPU TIOTAaZlaHUM Ha COOPY)KeHUs] M KOHCTPYKLIMK BBICOKOTO HampsyKeHUs
(puc. 7).
3a3em/ieHUIO TIOJjie)KaT BCe PACIIO/IOKeHHbIe B 30He BJIMSIHUSI KOHTAaKTHOW CETU TIePeMEeHHOTO TOKa
MeTa/UTnYeCcKrie COOPY’KeHHsI, Ha KOTOPBIX MOTYT BO3HUKHYTh OTlaCHbIe HarpsOKeHMs.
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Puc. 7. 3oHa 3a3eM/ieHHsI Ha TSTOBYIO PebCOBYIO 1ierb (30Ha A), 30Ha He TpeOyrolasi 3a3em/ieHUs
(30Ha b)

3oHa b ]

3a3zeMieHre OTIOp KOHTAaKTHOM CE€TH W HAaXOASIIUXCSl BO/IM3M HATIPSDKEHHSI COOPY KeHUH BBITTOJTHSFOTCS
VWHAVBUYaJIbHBIMU WM TPYIMIOBBIMU  3a3eMJISIFOIIMMUA  TIPOBOAHUKAMH, TIPUCOeAUHEHHBIMH K
TATOBBIM PejibcaM WM CpPeJHUM TOYKaM IYTEBBIX APOCCETb-TPAaHC(HOPMATOPOB CTa/IbHBIM MPYTKOM
JUaMeTpoM He MeHee 12 MM Ha y4acTKaX MOCTOSIHHOTO ToKa U 10 MM — Ha y4acTKaX TepeMeHHOTr0
TOKa.

3aluTHbIEe 3a3eMJIeHHs] OTIOP KOHTAKTHOW CeTH CO3[aroT s Oy>KAArOINX TOKOB Iielb «PeyibC—
oropa—QyHZAMEeHT—3€eMJIs», TIPU- TIPUBOJSIIYI0 K 3/IeKTPUYECKOM KOPPO3WH aHKepHBIX 00JITOB
(yH/IaMEeHTOB U apMaTyphl >Ke/ie300eTOHHBIX orop. [l mpeAoTBpaIlleHust 3TOTO SIBJIeHUS, a TakKe
Iy obecriedeHHs] HOPMAlbHOTO (YHKIIMOHWPOBAHHUSI peIeHBIX 1iereld  aBTOOJOKMPOBKH U
3/IEKTPUUECKON I[[eHTpaIu3al[ii 3a3eM/ieHHe Ha TSTOBYIO DebCOBYIO 1Iellb, BBITIOHSETCS uepe3s
CrieljMaibHbIe 3allUTHBIE YCTPOWCTRA, TIPETSTCTBYIOIIME YTeUKe TOKA C Pe/TbCOB uepe3 KOHCTPYKIIUIO
B 3eMJt0. [IJ1s1 9TOTO Ha Oropax KOHTAKTHOM CeTU yCTaHaB/IMBAIOT UCKPOBBIE TIPOMEXYTKU, AUOJHBIE U
JIMOTHO-MCKPOBbIe 3a3eminTenu [5, c. 321].



[Tepes, ycTaHOBKOM B Liellb 3a3eMJIEHHSI ONOPbI KOHTAaKTHOW CETH HOBbIe HCKDPOBbIE IIPOMEXYTKU
peryJiMpyioT, ObBIlIMe B yroTpeb/ieHMM PeMOHTUPYIOT W peryavpyroT. [ljisi MpoBepKU HCKPOBOTO
NPOMEXYTKa COoOWparoT cxeMy. BpamjaroT pyuky MeraoMmeTrpa M HaOmMOJAIOT 3a CTPesIKOM
BosibTMeTpa. [Ipy MCripaBHOM MCKPOBOM IIPOMEKYTKe CTpesiKa BOJIbTMETPa OTK/IOHUTCS B CTOPOHY
yBeJIMUeHHs HalnpsDKeHust 10 TIpo00si KICKPOBOT0 TIPOMeXXyTKa (0HO /10/pKHO ObITh 0T 800 1o 1200 B).
[IpoBepka MCKpPOBBLIX IPOMEXYTKOB B LIl 3a3eMJIeHHs] BBIIIOJHAETCS BOJBTMETPOM WX [PYTUMU
npubopamu, mpesHa3HaYeHHBIMH [is 3TUX Lesedl. Ecm cTpenka BosbTMeTpa (COOTBETCTBYIOLETO
poja Toka, Ha mkane [0 100 B) oTKnoOHsieTC — MCKPOBOM NPOMEXYTOK MCIpaBeH, ecld HeT —
3aKOpOuYeH (HeuCIpaBeH).
V3mepeHusi ¢ IPOBEPKOM MCIIPaBHOCTH JUOAHBIX 3a3eMJIUTeNIel MPOU3BO/ISATCS B MIPSIMOM U 0OpaTHOM
HaripaBjeHnH MeraomMmeTpoM Ha 500 B B mpsimoMm 1 06paTHOM HaripaBieHUH. [IMO/IHBIN 3a3eM/IUTeNb
WCTIpaBeH, ec/iv NpsSIMoe 3JIeKTPUUecKoe COTIPOTHUBJIEHHE «OIopa—pesbC» paBHO HYJII0, a oOpaTHoe —
paBHoO uiu 6ombiite 100 KOM.
ITopsipoK BBINIO/THEHHUS
1. O3HakOMHUTBCS C KOHCTPYKLIMEH 3a[aHHOrO THUMAa 3allUTHOrO0 YCTPOMCTBA. 3apuUCOBaTh
KOHCTPYKLUIO.

2. JlaTp onvcaHue NpUHLMNA [JeMCTBUS 3alJUTHOTO YCTPOWCTBA.
3. OxapakTepr30BaTh MeCTa YCTaHOBKHU 3alLIUTHOr'O YCTPOMCTBA.
4. TlpoaHanu3upoBaTh GPyHKIIMOHWPOBAHKE 3alJUTHOTO YCTPONCTBA MPH NMP0oO0e M30ISLIKH.
CopepxaHue oTuera
1. KoHCTpyKLus 3aJaHHOTO TUIIA 3allIUTHOIO0 YCTPOMCTBA. PUCYHOK 3allJUTHOrO yCTPOWCTBA.
2. OnucaHve NpUHLMIIA JelCTBUS 3al{UTHOTO yCTPOMUCTBA.
3. XapakTepuCTHKa MeCT YCTaHOBKH 3allJUTHOIO yCTPOWCTBA.
4. Anamm3 paboThI 3aI[UTHOTO YCTPOWCTBA TIPU MPOO0e U30JISIINH.
5. BbIBOABL
KoHTpo/1bHBIE BOIIPOCHI
1. O6mbsicHUTe Ha3HauUeHUe 3a3eMJIeHHsT OTIOpP KOHTAaKTHOM CeTH.
2. HasoBure TuIbl 3a3eM/IeHHI OITOP KOHTAKTHOM CeTH 3allJUTHBIX
YCTPOUCTB.
3. HasoBure TUIBI 3aLUTHBIX YCTPOMCTB.
4. Kak npoBepsrOT UCIIPABHOCTh UCKPOBBIX IIPOMEKYTKOB?
5. Kak npoBepsitoT UCIPaBHOCTb JUOJHOIO 3a3eMJIuTess?
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ITIpakTHUyeckoe 3aHATHE
Pazpaen 14. TexHuueckoe 00C/Ty)KMBaHHE PesIeHHOM 3alUTHI U aBTOMaTHKH
Tema 14.1 Hopmbl nIpreMoC/jaTOUHBIX UCIBITAHUI

Tema: «IIpoBepka paboTel MeXaHUYECKOM YaCTH 3/1eKTPO0OOPYZI0BaHMsI HA COOTBETCTBHE 3aBO/ICKUM
Y1 MOHT@XHbIM MUHCTPYKLIMSIM»

Ieb 3aHATHA: HAYUUTHCA PaCCUMTBIBATL CTpeJibl [IpOBeca HeCylllero Tpoca B peasbHbIX IpoJieTax
aHKepHOI'0 y4yacTKa, HayUMThCsl CTPOUTh MOHTa)KHbIE KPUBBIE CTpeJI IIpoBeca [POBO/IOB.

HcxopHble faHHBIE: JaHHbIE [ PACUeTOB B3ATh U3 NPaKTH4eCKUX 3aHATUN Ne 8 1 Ne 9.

KpaTtkue TeopeTnyeckue CBe/leHUs

MoHTa)XHbIe KpUBble U TabIMI[bl HCIIO/B3YIOTCS B TPOLIECCE MOHTa)ka KOHTAKTHOW TMOJBECKU B
paboTax IO Ppery/jvMpoBKe IPOBOJOB M TpocoB. [lo Hauazma 3TUX paboT MNPHUHUMAIOT BBLICOTY
KOHTaKTHOTO TIPOBOJiA TP ero 0ecripoBeCHOM TOJIOXKeHWH. 3aTeM OTIpeJiesisioT TeMIiepaTypy OKpYy-
JKarolero Bo3zlyXxa M M0 MOHTaKHOI Tabsulle omnpefie/isitOT NIPoOBeC NPOBOJIOB B CepefjHe IPOJIeTa,
Vi3MEHEeHVe BbICOTBI Pacrio/IoKeHMs IPOBO/ia y ONOPbI KOHTAKTHOM CeTH I10 3STUM pa3MepaM U3MEeHSFOT
BbIIlIeHa3BaHHble TapameTphbl IPOBOAOB. B Apyrux Toukax MpO/IeTOB IPOBEC YyCTaHAaB/IUBAIOT Tak,
yroObl 0becreuyrBanoCh TIaBHOE W3MeHeHHe BBICOThI KOHTAKTHOIO TPOBOZA B CpeJHeN uacTu
rpoJsera.

7151 TOCTpOeHUsl MOHTa)KHBIX KPUBBIX, HY)KHO PaCcCUATaTh CTPeJ/Ibl [IpoBeca Hecylero Tpoca. Tak Kak
3TOT pacyeT $BJsIeTCS IPOJO/DKeHUEeM I[pefbIAyIIUX pacyeToB, TO [JJIs1 UX BBIIOJHEHUs HYXXHO
BOCTIO/Ib30BaTbCsl KPUBOM M3MEHEHUs] HaTsDKeHUsT HeCyIlero Tpoca OT TeMIlepaTypbl U3 MpeJblayLero
3aHATHS.

[l pacueTa MOHTa)KHBIX KPHUBBIX HY)KHO 3a/,aTh 3HAU€HUS TeMIIepaTyphl OT tmin JO

tmax IPUMEPHO C OZJMHAKOBBIM MHTEPBAsiOM, 3aTeM, I0JIb3ysICh BbIlLIEHA3BAHHOW KPHBOM, OMpPeJeInThb
COOTBETCTBYIOIIME 3THUM, TemriepatypaM HaTsokeHus (Tx) u 3aHect ux B Tabs1. 18 (mpakt. Ne 11) umnu
ke He0OXO/IIMO T10/Tb30BaThCS IPU pacyeTax.

Crpesibl mpoBeca Harpy>KeHHOTO KOHTaKTHBIM IIPOBOZIOM Hecyulero Tpoca Fyx nisa xaxkzporo us
3a/laHHbIX JIeMCTBUTE/bHBIX MPOJIETOB, BXOJALIUX B aHKEePHbIM YUaCTOK, ONPeJesisiioT 1o (popMyJie:

g, +gy% 0 |*0- 2%eF
F = T, +(gx*l- gy, *e)re
: 8*(T, +K) 2%T,
rje g« — BepTUKa/bHas Harpys3Ka Ha HeCyLIUd TpOC OT Beca BCeX NPOBO/IOB KOHTaKTHOM MOJBECKH,
COOTBeTCTBYIOLLIasl paCueTHBIM yCI10BUAM, gaH/M;
g0 — BepTHUKa/IbHas Harpyska Ha HeCyILl[Mi TPOC OT Beca BCeX IPOBOJIOB KOHTAKTHOM IOJBECKH, IIPU
OecripoBeCHOM T0/I0KeHUHM KOHTAKTHOTO MTPOBO/a, AaH/M;
g1« — Harpyska OT Beca HeCylL[ero Tpoca I1py pacyeTHbIX YC/I0BUsAX, fJaH/M;
Ty — HaTsPKeHue HeCyllero Tpoca, COOTBETCTBYIOLL[ee paCyeTHOM TeMIlepaType;
e — pacCcTosiHUe OT OIOPHI /IO TIepBOii MPOCTOM CTPYHBI, Tab1. 12.

9x =90 =9, 91x =Gnur
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g+ g% |*0- 2}

[HormycTum ,uToO : M= T, ;
8
N :(gx *I - gTX *e)*2
2
Torza (opMyJia CTpe/ibl [IpOBeca HeCylllero Tpoca NpuMeT BUJ,:

P M N
T, +K T,



[Mopcrasnsis 3HaueHus: Tx U3 Tabs. 18 mpor3BoanM pacuetsl. [lolaHHBIM PacueToB CTPOUM

MOHTaKHble KpUBbIe /ISl IBYX 3a/laHHBIX 10JIETOB MeX/ly OII0paMy KOHTAaKTHOW CeTH Ha

MWUIMeTpOoBoM Oymare. Pe3ysbTaTel pacueToB cBoAuM B Tabs. 18 (cM. mpakTryeckoe 3aHsTreNe 11)
ITopsipoK BBINIO/THEHHUS

Ornpezie/uTh CTpesibl IIPOBeca Harpy>KeHHOI'0 HeCyIero Tpoca.

ITocTporTh MOHTa)KHBIE KPUBBIE.

CopepyxaHue oTyera

OmnpegeneHye CTpe/bl IPOBeca HArpy>KeHHOr0 HeCyllero Tpoca.

MoHTa)kHbIe KpUBBIe [J1 [BYX 3a/|JaHHBIX IIPOJIETOB MeXXJy ONIOpaMU KOHTaKTHOM CeTH.

BbiBOjbI.

GThwhe

—

KoHTpo/ibHBIe BOIIPOCHI

Yro Takoe cTpesia mposeca Hecyllero Tpoca?

3. Tlouemy B pe)kxuMe MHUHUMAa/bHON TeMIlepaTypbl MaKCHUMa/lbHOMY HaTSDKEHUIO COOTBETCTBYHOT
MHHHMaJIbHbIe CTpeJibl [IpoBeca?

4. Yto Takoe MOHTa)KHasl TAO/IMIA ¥ MOHTa)KHbIE KPUBBIE?

75151 uero He06XOJUMO CTPOUTH MOHTa)KHbI€ KPUBbIE?

ITIpakTHUyeckoe 3aHATHE

N

o

Tema 14.2 TexaHuueckoe 00C/Ty)KMBaHHE aNlIapaToOB yNPaB/eHNs, 3all{UTHI U YCTPOICTB
aBTOMAaTHKH

Tema: VI3mepeHue CONPOTHB/IEHUS KaTyllIeK TOCTOSHHOMY TOKY.

Ilenb 3aHATHA: HAYUUTHCSI PACCUMTBIBATL CTPeJIbl [IPOBeCa KOHTAKTHOI'O NIPOBO/A B PeaslbHbIX
1IposieTax aHKepPHOT'0 y4acCTKa, HAyYUThCsl CTPOUTh MOHTaKHbIe KPUBBIE CTpPeJI [IpoBeca IMPOBO/OB.
HcxopHble faHHBIE: JaHHbIE [ PaCUeTOB B3Th U3 NPaKTHUeCKUX 3aHATHUM Ne 8 1 Ne 9.

KpaTKue TeopeTnyeckue CBeJeHUA

MoHTa)XHbIe KpHBble U Tab/MI[bl WCIIO/B3YHOTCS B TIPOLIECCE MOHTa)kKa KOHTAKTHOW TMOJBECKU B
paboTax MO pery/JMpoBKe MPOBOZOB U TpocoB. [lo Hayana 3TUX paboOT TNPUHUMAKOT BBICOTY
KOHTAKTHOTO TIpOBOJIa TIpM ero OecrpoBeCHOM TI0JIOKeHUM. 3aTeM OIpejiesisiioT TeMIlepaTypy
OKPY’KaloIIlero Bo3/jyxa M 10 MOHTa)KHO# Tab/Miie ompe/iesisitoT MPOBeC MPOBOZOB, Cepe/ivHe MpOoJIeTa,
V3MeHeHVe BBbICOThl PacIlO/IOKeHHsI NPOBOZA Yy ONOPbl KOHTAaKTHOM CeTM U IO 3THUM pasMepam
V3MEHSIIOT BbIIlIeHa3BaHHble [1a- paMeTpbl NPOBOAOB. B [pyrux TOukax TIpOJIETOB IPOBeC
yCTaHaB/IMBal0 TaK, 4TOObl 00eCreunBasoCh MIaBHOE W3MeHeHHWe BbICOThI KOHTAaKTHOTO TPOBOJA B
CpeJHeu yacCTH MpoJieTa.

[ TOCTpOeHUs] MOHTa)KHBIX KpHMBBIX, HY)XKHO pacCuUTaTh CTpesibl [poBeca HeCyllero Tpoca,
KOHTAKTHOI'O IPOBOJAa U U3MEeHEeHHe BbICOTbI KOHTAaKTHOI'O IPOBOJA Y OMNOpPbl KOHTAKTHOU ceTu. Tak
KaK 3TOT PacyéT sB/SeTCs MPOAO/UKeHUEeM IpeblAyLuX pacyeToB, TO [JI ero BbIIOJIHEHUs HY>KHO
BOCITI0J/1b30BaThCsl MOHT&)KHON KPUBOIM M3MEHEHHsl HaTsPKeHUs] Hecylllero Tpoca OT TeMIiepaTypbl (U3
npakTuueckoro 3aHsatus Ne 10).

[lns pacueTa MOHTa)XHbIX KPUBBIX HY)KHO 3a/aTh 3HAUYeHUsI TeMIepaTypbl OT tmin 4O tmax IIPUMEPHO C
O[JVHAKOBbIM  HHTEpBajOM, 3aTeM, II0/Ib3YysCb  BbIIIEHA3BaHHOW  KPUBOW,  ONpeJe/nThb
COOTBETCTBYIOIIE 3TUM TeMrepatypaMm HaTsokeHus (Tx) u 3aHectu ux B Tabn. 18, umu ke HeobXo-
JIMO T10J1b30BaThCs NIPU pacyeTax.

Pacuer cTpenbl mpoBeca KOHTakKTHOIO IPOBOJA [/ JEeUCTBUTE/BHOIO IIposieTa NPOM3BOAUM IIO

dbopmyie:
f _gO*Q-Ze)z*(TO-TX)M
« 8*T,*(T, +K) 60

OrpefiesTiM TIOCTOSTHHBIA KO3(GULMEHT AJIsi pacyeTa, COOTBETCTBYFOILUI OMpe/ie/IeHHOU JIJTHE
ripoJieta l:

9 (- 20
8*T,



Torja popmyJia CTpesbl IpoBeca KOHTAaKTHOIO TIPOBO/Ia IPUMeT BUJ;

(- L@-1)
T A K)

[ToacraBnsist 3HaueHust Ty 13 Tab/1. 18, MPOU3BOIUM pPaCcUeThl.

[Tpu GecripoBeCHOM TOIO)KEHUH KOHTAKTHOTO MpoBoa fix = 0. Pe3y/bTaThl pacyeToOB CBOJUM B Ta0JI.
18.

CTpouM MOHTaXKHble KpHBbIE: MO TOPU30HTaJbHOW OCHU OTK/a/blBaeM 3HaueHWe TemIepaTypbl B
npe)kHeM MaciuTabe, 10 BepTHKa/JbHOW OCH — padeHHe CTpeJibl TpoBeca KOHTAKTHOTO IMPOBOJA B
Macmrabe: 1 cv = 0,01 M.

PacueT wu3MeHeHUsI BBICOTHI pacCTIONIOXKEeHUSI KOHTAKTHOTO TIPOBOJA B TiposieTe «2e» Oynem
TIPOM3BOAUTH 110 opMmyJie:

_e*(go*l- gHT*e)* 1 1
ex D) T TO s M

X

Ah

Pe3ysibTaThl pacueToB CBOUM B Tabs1. 18.
[To pe3ynbraTaM pacyeToB CTPOMM MOHTa)KHble KPHBbIe, MacIITad BbIOMpaeM TakOW ke, KakK W AJIst
nipe/ibIyilleld KpUBOM.

Tabnwra 18
MoHTa)XHas Tad/ma
t°C T,, naH 1 1,
FX,M FkX,M A hex,M FX,M Fkx,M A hex,M
tmin
o
tmax

ITopsipok BBINIO/THEHUSA
1. OnpenenuTh CTpesibl MPOBeCa KOHTAKTHOTO MPOBO/A B Cpe/lHel 4aCTh
niposieta ly,l,
2.0npefenuTh U3MEHEHHe BhICOThI PacCIioyIOXKeHUs1 KOHTaKTHOTO MPO- B°Jjay OMOPbl KOHTAKTHOU CeTH
B IIpOJIeTe «2e».

CojepxaHue oTyera.
1. Omnmucanue pacyeTa CTpebl IpOBeca KOHTAKTHOIO IIPOBO/iA CpeJiHel YacTy nposieta /i /».
2. OmnucaHve pacueTa W3MEHEHHsI BBICOTHI PacCIIO/IOKeHUsI KOHTAaKTHOI'O IIPOBOJA Y OIIOPBI
KOHTaKTHOW CeTH B TpOJIeTe «2e».
MoHTa)XHble KpUBbIe JJ1s1 IBYX 3a/]JaHHBIX MPOJIETOB MeXKJy ONOpaMu KOHTAaKTHOM CeTH.
4. BrIBOABI.

w

61

KoHTpo/sibHBbIE BONPOCHI
1. Yo Takoe cTpesia MpoBeca HeCyIlero Tpoca, KOHTaKTHOTO MPOBOAA?



Ha Kakylo XapakTepUCTHWKY LielHOM KOHTAKTHOM TIOJBeCKW BUsieT CTpejia TpoBeca
KOHTAKTHOI'O TTPOBOAA?

[ToueMy B pe>xxMe MUHMMaJ/IbHOUW TemriepaTypbl MaKCUMalbHOMY HaTSDKEHHIO COOTBETCTBYIOT
MHHHMaJIbHbIe CTpeJibl MpoBeca?

Yro Takoe MOHTa)KHasi Tab/MIla 1 MOHTa)XKHbIe KDUBbIe?

Iyt uero HeOOXOJUMO CTPOUTH MOHTa)KHBIE KPUBBIE?

62



36

ITpakTHUyeckoe 3aHATHE

Pa3jen 15. TexHuueckoe 00C/1y>KMBaHHe aBTOMaTH3UPOBAHHBIX CHCTeM yNpaB/IeHUsA

Tema 15.1 ABTOMaTU3MpPOBaHHbIE CHCTEMbI YIIPpAB/IeHUSA

Tema: O3HakomsieHHe C 000pyZOBaHHEM >SHEProAKCIeTYepCKOro MyHKTa

Ilesb 3aHATHA: HAYUUTHCA PaCCUMTBIBATL CTpesibl [IpOBeca HeCylllero Tpoca B peasbHbIX IpoJieTax
aHKepHOI'0 y4acTKa, HayUMThCsl CTPOUTh MOHTa)KHbIE KPUBBIE CTpeJI IIpoBeca [POBO/IOB.

HcxopHble faHHBIE: JaHHbIE [ PaCUeTOB B3ATh U3 NPaKTHUeCKUX 3aHATHUN Ne 8 1 Ne 9.

Kpartkue TeopeTnyeckue CBe/jeHUs

MoHTa)XHbIe Kp¥Bble U TabIMI[Bl HCIIO/B3YIOTCS B TPOLIECCE MOHTa)kKa KOHTAKTHOW TMOJBECKU B
paboTax IO pery/JvMpoBKe IPOBOJOB U TpocoB. [lo Hauazma 3TUX paboT MNpPHUHUMAIOT BBLICOTY
KOHTaKTHOTO TIPOBOJA TIPH ero 0ecripoBeCHOM TOJIOXKeHWU. 3aTeM OTIpeJiesisioT TeMIlepaTypy OKpY-
JKarolero Bo3zlyxa M M0 MOHTa)KHOI Tabsulle omnpefie/isitOT NIpoBeC NPOBOJIOB B CepeJjHe IpoJieTa,
Vi3MeHEeHVe BbICOTBI Pacrio/IoyKeHHs IPOBO/ia y ONOPbI KOHTAKTHOM CETH I10 3STUM pa3MepaM U3MeHSHOT
BbIllIeHa3BaHHble TapameTphbl MPOBOZAOB. B Apyrux Toukax MpO/eToB IPOBEC yCTaHaB/IUBAlOT Tak,
yroObl 0becreyrBanoCh TIaBHOE W3MeHeHHe BBICOTHI KOHTAKTHOIO TPOBOZA B CpeJHeN uacTu
rposera.

7151 TOCTpOeHUsl MOHTa)KHBIX KPUBBIX, HY)KHO PaCCUATaTh CTPeJ/ibl [IpoBeca Hecyllero Tpoca. Tak Kak
3TOT pacyeT $BJsIeTCS IPOJO/DKeHUEeM IMpefbIAyIUX pacyeToB, TO JJIs1 UX BBIIIOJHEHUs HYXXHO
BOCTIO/Ib30BaThCsl KPUBOM M3MEHEHHs] HaTsDKeHUsT HeCyllero Tpoca OT TeMIlepaTyphl U3 MpeJblAyLero
3aHATHS.

11 pacueTa MOHTa)KHBIX KPHUBBIX HY)KHO 3a/jaTh 3HAU€HUS TeMIIepaTyphl OT tmin JO

tmax IPUMEPHO C O/IMHAKOBBIM MHTEPBA/IOM, 3aTeM, T0JIb3ysICh BbIlLIEHA3BAHHOW KPHBOM, OMpeJeNnThb
COOTBETCTBYIOIIME 3THUM, Temriepatypam HaTsokeHus (Tx) u 3aHect ux B Tabs1. 18 (mpakt. Ne 11) umn
ke He0OXO0ZIMMO TI0/Tb30BaThCsl MIPU pacyeTax.

Crpesibl mpoBeca Harpy>KeHHOTO KOHTaKTHBIM IIDOBOZIOM Hecyulero Tpoca Fy g kaxkzporo us
3a/lJaHHbIX JIeMCTBUTENbHBIX MPOJIETOB, BXOJAINX B aHKePHbIM YUaCTOK, ONPeJesisioT 1o (opMmyJie:

gx"'go*E *(1'2*6)2 ( )

F = Ty 239, "1 gy Te)e
8*(T, +K) 2%T,

rje g« — BepTUKa/abHas Harpy3ka Ha HeCyllMi TPOC OT Beca BCeX MPOBO/IOB KOHTAaKTHOW IMO/BECKH,
COOTBETCTBYHOLL[asi paCueTHbIM YCJIOBUAM, AaH/m;
g0 — BepTHKaJ/lbHasl Harpys3Ka Ha HeCyIlUi TPOC OT Beca BCeX MPOBO/JOB KOHTAaKTHOW IMOJBECKH, MPU
OecripoBeCHOM I0JI0’KEHUHM KOHTAKTHOTO MPOBO/ia, AaH/m;
g1« — Harpyska OT BeCa HeCyl|ero Tpoca Ipy pacueTHbIX yC/I0BUsX, AaH/M;
Ty — HaTsKeHue HeCyllero Tpoca, COOTBETCTBYIOLL[ee paCyeTHOM TeMIlepaType;
e — pacCTosIHKE OT OTIOPhI [0 TIePBOM TIPOCTOM CTPYHBI, Tabs. 12.

gx :go :gn’ ng :gHT

2 ¢

g+ g% |*0- 2}

[HormycTum ,uTo : M= T, ;
8
N :(gx *I - gTX *e)*2
2
Torzia (hopMyJia CTpe/ibl [IpOBeca HeCylllero Tpoca NpuMeT BUJ:
M N
= +—
“ T +K T,

[Moacrapsisi 3HaueHus Tx U3 Tabs. 18 mpousBogum pacueTsl. [1olaHHBIM pacueToB CTPOUM
MOHTa>KHbIe KDUBBIE /IS IBYX 3a/IaHHBIX ITOJIETOB MEX/y OTIOPaMU KOHTAaKTHOMW CeTH Ha
MWITUMETPOBOM Oymare. Pe3ynbTaThl pacueToB cBoAuM B Tab. 18 (cM. npakTuueckoe 3aHsiTreNe 11)



ITopsaoK BBINO/THEHUSA
OrnpeziesiiTh CTpesIbI IIpOBeca Harpy>KeHHOI'0 HeCy1iero Tpoca.
[TocTporTh MOHTaKHBIE KPUBBIE.
CopepykaHve oTueTa
OrnpezesieHre CTpesibl MPOBeCa HArPY>KeHHOI'0 HeCy1lero Tpoca.
10. MoHTa)kHBIe KpUBBIe [/ JBYX 3a/|JaHHBIX [POJIETOB MeXKJy OMIOpaMH KOHTaKTHOM CeTH.
BbiBOABI.

LoNe

6. KOHTpOJ/IbHBIE BOIPOCHI
7. Yto Takoe cTpesa IpoBeca HecCyllero Tpoca?
8. Tlouemy B pexuMe MHMHMMAa/bHON TeMIlepaTypbl MaKCUMaJTbHOMY HaTSDKEHUIO COOTBETCTBYIOT
MUHUMaJbHbIE CTpesIbl [poBeca?
9. Uro Takoe MOHTa)kHast Tab/Mlla U MOHTa)KHbIe KpHBbIe?
10. [15151 uero HEOOXOAMMO CTPOWUTH MOHTA)KHbIE KDUBbBIE?
IIpakTHUyeckoe 3aHATHE
Tema 15.1 ABTOMaTU3MpPOBAaHHbIe CHCTEMbI YIIpAB/ICHUSA
Tema: O3HaKOM/IeHUe ¢ 060py/j0BaHMEM 3SHEpProfucIeTuepCKoro MyHKTa
Ilenb paborei: O3HaKOMUTLCSI C HODMaMH BpeMeHH Ha MTPOU3BOACTBO PabOT Ha KOHTAKTHOM CeTH.

Hopmbl BpeMeHM ¥ HOpMaTHBbI YMC/IEHHOCTH Ha TeXHUUeCKoe 00C/Ty>KWBaHUe U TeKYyL[1il peMOHT
YCTPOUCTB KOHTAaKTHOM CeTH IOCTOSIHHOTO Y MepeMeHHOr0 TOKa U MYHKTOB TPYMITMPOBKU CTaHLAN
CTBIKOBaHUSl 3JIeKTPU(HMLMPDOBAHHBIX >Ke/le3HbIX JOopor (/asee HOPMBI BpeMEHW W HOPMaTHUBBI
YMCJIEHHOCTH) IIpeJjHa3HauyeHbl /[y OpraHu3alyiy, IUIaHMPOBaHWS W HOPMHPOBaHWA TpyJa
3JIeKTPOMEXaHUKOB U 3/IEKTPOMOHTEPOB KOHTAaKTHOMN CeTH, BHITIOMHSIOL[MX paboThI M0 TeXHUYECKOMY
00C/Ty>KUBaHHMIO M TEKYIIeMy PEMOHTY YCTPOWMCTB KOHTAaKTHOM CeTH B palioHaX KOHTAKTHOW CeTu -
rojpas/ie/ieHusIX AUCTaHLIUM 3/IeKTPOCHA0XKeHusl.

Hopmbl BpemMeHH ¥ HOPMaTHBBI UMC/IEHHOCTH pa3paboTaHbl B cooTBeTCTBUHM C [lonokeHweM o
cucteMe HopMupoBaHus Tpyza B OAO «PXKI», yrBepxaeHHbIM pacriopsbkeHueM OAO «PXKI» ot 3
utonii 2006 1. Ne 1350p. B ocHOBy pa3paboTKM HOPM BpeMeHHM W HOPMaTUBOB UHCJIEHHOCTH
T10JI0KEeHBI:

- Crangapt OAO «PXIO» CTO PXI 1.12.001-2007 «YcTpoiicTBa 3/71eKTpUGHUKALUU U
yseKTpocHabxeHusi. TexHnyeckoe obcnykuBaHue U peMOHT. OOiie TpeOGoOBaHUSI», YTBepPK/IeHHbIN
pacniopspkenueM OAO «P)XK[I» ot 29 gekabpsi 2007 r. Ne 2496p c mocieyroniMH U3MeHEHHSIMUA B
penakiuu pacriopsbkeHuit OAO «PXK[» ot 16 ampensi 2008 1. Ne 806p, ot 31 mekabps 2009 r. Ne
2763p u ot 29 nekabpsi 2010 r. Ne 2761p;

- TexHonornyeckre KapThl Ha pabOTHI M0 COJIEPXKAHHIO U PEMOHTY YCTPOMCTB KOHTaKTHOMW CeTU
3/IeKTPUPULIMPOBAHHBIX JKesie3HbIX gopor. Kuura II. TexHuueckoe oOC/Iy)KMBaHHWe M TeKYILUMA
PEMOHT, yTBep)KJeHHbIe [lerapTaMeHTOM 3/ieKTpUudUKaluKu U 31eKTpocHabkeHust ot 14 nexkabpsi 2009
r. Ne [13-868-115/1-2;

- WHcTpykuusi 1o 6e30macHOCTH /sl 3/IeKTPOMOHTEPOB KOHTAKTHOM CeTH, yTBepXK/eHHast
pacriopsbkenrueM OAO «PXKI» ot 16 gekabpst 2010 T. Ne 104;

- IlpaBuna 6e30MacHOCTH TIPU KCITyaTallu KOHTAKTHOW CEeTH W YCTPOWCTB 371eKTPOCHabKeHuUs
aBTOO/IOKUPOBKH kese3HbIX gopor OAO «PXK/I», yrBepkaeHHble pacriopsokeHrneM OAO «PXKI» ot
16 nexabpst 2010 r. Ne 103;

- TEXHUUECKHNe XapaKTePUCTHUKH UCITBITAaTeIbHBIX U U3MePHUTebHBIX PUO0POB, MPUCIIOCO0/IeHNnH |
VHCTPYMEHTa;

- (hOTOXpOHOMETpPa)KHBIE HAO/TIOEeHUS.

Hopmbl BpeMeHH OTpakalOT 3aTpaThl TpPyAa Ha H3MepuTesnb paboTbl BcCeX HCIOTHUTENeH.
KonmmuecTBeHHBIM COCTaB UCMOJHUTEIEN TIPUHAT B COOTBETCTBUU C AeucTByroluMu B OAO «PXKII»
npaBW/aMd M MHCTPYKLUSIMM, B 3aBUCHMOCTH OT CJIOKHOCTM U 0OBeMa BBITOHsEMBIX paboT.
V3MeHeHVe UMC/IEHHOCTH WCIIOJIHUTE/Ie He MOJKeT CJIY)KUTb OCHOBaHWEM /I U3MeHeHHUs HOPM
BpeMeHH.



HanmeHoBanuss mpodeccuit pabounx ¥ AO/DKHOCTeM NPUHATHI coriacHo O6iepoccuiickomy
Knaccudukaropy npodeccui pabounx, AO/KHOCTeH CayKalmx U TapudHbix paspsigos (OK 016-94,
MockBa, 2005 r.). Paspsgel kBamudukanuu pabouux NpUHATBEL coryiacHo EjpuHOMy TapudHO-
kBa/mM@ukaloHHomy cripaBouHuKy (ETKC Bemyck 56, 1984 r1.) u cOOpHUKY TapudHo-
KBaMM(UKAIMOHHBIX XapaKTePUCTHUK pabouMx, 3aHATHIX Ha ’KeJIe3HOZ0PO)KHOM TpaHcropTe (MockKBa,
[TBII MIIC, 1999 1.).

KBanudukalioHHasi XapaKTepuCTHUKa 3/IeKTpOMeXaHUKa MPUHSTA coryacHo pacropsbkeHrto OAO
«PXO» ot 18 uronss 2006 r. Ne 1505p «O6 yTBepxkjeHUM KBaTU(PUKAIIMOHHBIX XapaKTepUCTUK U
pa3psZioB omJiaThl TpyJa [JO/DKHOCTeH PYKOBOAMTeNed, CreLyaldCTOB U CAy)KaluX OTKPBITOrO
akIuoHepHOro obirectBa «Poccuiickue >kerne3Hble JOPOTHU».

Hopmamu BpeMeHM 1 HOpMAaTHUBaMH UYMC/IEHHOCTH YUTEHBI C/IeAyIOIMe KaTeropuy 3aTpat pabouero
BpeMeHu: onepaTvBHOe Bpems (Tom), MoAroToBuTeNbHO-3aKMOuUMTe/IbHOEe BpeMsi (Tm3), Bpemst Ha
obcy>kuBaHue pabouero mecta (To0), BpeMsi Ha OTABIX U TMUHBIe HafoOHOCTH (TOT).

K omnepatvBHOMY BpeMeHH ToIl OTHOCHTCS BpeMs Ha:

- HeTroCpe/ICTBEHHOEe BBITIONIHEeHWe paboT M0 TeXHUYeCKOMY 00CTY)KMBaHHIO U TEKYILeMY PEMOHTY
YCTPONCTB KOHTAaKTHOU CeTH;

- YCTaHOBKY 3allMTHBIX U MOHT&KHBIX MPUCIIOCOOIeHN;

- TIO/TbeM Ha U30/IMPYIOLIYI0 CheMHYIO BBILIKY, BBIIIKY aBTOMOTPHCHI (/Ipe3UHbI), OTIOpY, JIECTHULLY
Y CITyCK C HUX;

- TilepeMellleHue BBIIIKU B TIpoLiecce paboThl;

- cOOpKY U pa300pPKY UCTIBITATeTbHBIX CXEM;

ITIpakTHUyeckoe 3aHATHE
Tema 15.1 ABTOMaTU3HPOBAHHbIE CUCTEMbI YIIPpaB/IeHUSA
Tema: O3HaKOM/IeHHe C anrnapaTypoil TefleMeXxaHUK/ KOHTPOIMPYeMOro MyHKTa (T10/ICTaHLIMK)
Ilenb 3aHATHA: U3YUUTH CO/lep)KaHe PaboT Mo MPOBepKe COCTOSIHUS, PEry/IMPOBKe U PEMOHTY
CEeKLIMOHHBIX U30JIITOPOB CO CTEK/IOM/IaCTUKOBBIMU WX (ap(OpOBbIMU BCTaBKaMHU.

O6GopyoBaHHe: CEKIIMOHHBIN U30/IATOP WK MaKeT CEeKI[MOHHOTO MU30JISITOpa.

IIpucnoco6/1eHus: 1MHelKa, AepeBsSHHbIN OPYCOK, Ha’KJauHOe TOI0THO.

Kpartkue TeopeTnuecKkue CBeJeHH:

CeKIMOHHbBIe U30/ISITOPbI JO/DKHBI 00eCIeunBaTh Ha/IeXKHYO W30JISI[HIO U TVIaBHBIM ITepexo/ 1o HUM
T0JI030B TOKOTIPMEMHHKA C YCTaHOB/IEHHOW CKOPOCTBIO Ha JJaHHOM yuacTke. VIX IpUMeHsIIOT B
OCHOBHOM Ha CTaHLIUH [I7Is1 TIOTIepeYHOro CeKIIMOHUPOBaHMsI KOHTAaKTHOM CeTH.

TuMn ceKLMOHHOTO U30/IiTOPa BEIOKMPAETCs B 3aBUCUMOCTH OT HOMUHA/TbHOT'O HaIlpsKeHUsT
KOHTAaKTHOM CeTH, KOJINYeCTBa KOHTAaKTHBIX NTPOBO/IOB, yCTAHOBJIEHHON CKOPOCTHU JBU)KEHUS 110€3/10B,
MecTa MPUMEeHEeHUs U CTeTleHU 3arpsis3HeHus1 aTMoc(epbl. KOHCTPYKLMS CEKLIMOHHBIX W30/ TOPOB
npefycMaTpuBaeT 3¢ (deKTUBHOe raiieHue 371eKTpUUeCcKou YTy Ha 1yroracuTebHbIX YCTPOMCTBAaX.

CeKLIMOHHBIE U30/IITOPbl MOHTUPYIOT B TIEPBOM TPETH MPOJieTa Tak, YTOObI HYKHSISI TJIOCKOCTD
CKOJIb)KeHUs1 Haxoaunack Ha 20-30 MM BbIllle COCeHUX TOUEK To/Beca KOHTaKTHOr 0 TipoBoza. Ilepes
MOHTaKOM BCe JleTa/li CeKLIMOHHOI'O U30JIITOpa C/leflyeT TLaTebHO [TPOBEPUTH, a U30JIATOPbI U
CKOJIb3yHBI TITIAT€/TbBHO OUUCTUTD OT JFOOBIX BU/IOB 3arpsi3HEHUs], He JI0TycKas [Jis 9TUX Liefei
npUMeHeHre XUMUUeCKH aKTUBHBIX BeIlleCTB, CIIOCOOHBIX BbI3BATh UX TOBPEXK/eHNEe WK HapyllleHre
AQHTUKOPPO3UMHOTO MOKPBITHUS JeTa/lei.

CeKIIMOHHBIN U30JITOP B I/IaHE CJIeAlyeT pacIioyiarath Tak, YToObI ero Mpo/Io/ibHas OCh COBIIa/Iana C
OCBI0 110J103a TOKONIPUEeMHUKA. MaKCcHManibHOe OTK/IOHEHHE He O/DKHO npeBbimaTh 100 M.



MeTtanmmueckue CKOJIb3YHBI, IYTOOTBOJAINE U AYTOrdCUTE/IbHBIE DOr'a IMPpHU M3HOCE B IIVJIOCKOCTH
CKOJIb)KeHUs bosiee 5 MM MoJJ1IeXKaT 3aMeHe.

ITpoBepKy COCTOSIHUS, Pery/IMpPOBKY ¥ PEMOHT U30/IITOPOB MMPOU3BOAAT 1 pas B rog,.

Pabora Ha C/ MoykeT OBbITh BBITIOZTHEHA CO CHATHEM HaIlpsDKeHHUs U 3a3eMJ/IeHreM KOHTAKTHOW CeTH
W/ 1071, HaTIpsDKEeHHEM.

PaboTa 1o/; Harps>KeHUeM Ha CEKLIMOHHOM U30JIITOPE BBITIOTHAETCS TI0 HapsiZy U TPUKa3y
sHeprojucneryepa. [lepes BoiZjaueit prkasa Ha paboTy SHeproAucIieTuep Ao/rKeH BKIIouuTh (o Y,
TY) ceKUMOHHBIN pa3beIUHUTE/Ib, TIapa/l/ie/IbHbIM 3TOMY CEKL[HOHHOMY H30JIITOPY WM BbIATh
MpUKa3 Ha MepeK/ItoueHre TaKOBOr0 BPYYHYIO.

o Havana paboThl 1oc/Ie NoMyvYeHHs IprKasa Ha CeKLMOHHOM H30JIITOpe YCTaHaB/IMBalOT
LIYHTUPYIOLYIO [TePEMBIUKY.

HQOBEQK& COCTOAHUA U PEMOHT CEKIUMOHHOI'0 U30/IATOPA:

1. ITpoBepuTh COCTOSIHUE KpeIJIeHUs U CTeleHb 3arpsi3HEHHOCTU M30/ISITOPOB B HeCyll|eM Tpoce, a
TaK>Xe COCTOSIHHE HeCyll[ero Tpoca, UCIO0/Ib3ys HABECHYIO JIECTHULLY 3 M.

2. OCMOTpETh ¥ OUMCTUTD U30J/ISITOPHI OT 3arpsi3HEHMS.

3. [IpoBepuTh JMUHBI IYTH YTEUKH TOKA I10 U30/IATOpaM, KOHPUTypalyio JyroracuTe/IbHbIX POTroB,
COCTOSIHHE MeTa/l/TMUeCKUX CKOJIb3YHOB, BEJIMUMHY BO3ZAYIIHBIX 3a30POB, HA/IEKHOCTh KPETUIeHUS
BCeX JleTasei.

4, HPOBepI/ITb COCTOsAHHE 3BEHbEBBIX CTPYH, 3d’)KUMOB, PACIIOPOK, KOPOMBICE/T U HATSXKHBIX MYCl)T,
BA/IMKOB U HITIVIMHTOB.

5. HPOBEPI/ITL COCTOsAHME U MMOCaJIKy CTBIKOBBIX 3d’KUMOB B MeCTaX COe JUHEHWA CHUCc paGO‘-II/IM
KOHTdKTHBIM ITIPOBO/IOM.

6. [IpoBepuTHL MPaBUIBHOCTD MOJI0’KeHUS U peryaupoBku CU (ripoBepsitoT nosioxkeHue CU 1o BbIcOTe,
T0JI0’KeHre TIpoZoabHON ocu CH, nonioxxeHre CH 1o OTHOLLIEHUIO K PACIIONIOKeHHOMY HaJ, HUM
BPE3HOMY M30/ITOPY Ha HecylIlleM Tpoce).

7. IIpoBepUTb NPaBUIBLHOCTD peryupoBky CU (riepemeltiasi BAOIb HEro OPYCOK, KOTOPBIM JO/KeH
TUIaBHO TEePeX0AUTh C OJHOTO CKOJIb3YHa Ha /Ipyroi 6e3 MCKPUB/IEHUS U OTPHIBA).

HOpﬂ}I[OK BbBINO/THEHUA paGOTbI:
1. OnmcaTh Ha3HAUEHUS U TPE6OBaHI/IH, npeabpdaB/iieMble K CEKUIMOHHOMY U30JIATOPY.

2. HapuricoBaTh 3CKHM3 CEKL[HOHHOTO H30JISITOPa, YKa3aB Ha PUCYHKe BCe pa3Mephl, Ha3BaHHbBIE B
ITYTOKC.

3. OnpeienUTh KaTeropuio paboT 110 MpaBUIaM TeXHUKH 0e30T1aCHOCTH, TIepeurC/IUTh
OpraHU3al[UOHHbIE U TEXHUUECKHe MepOTPUSTHS, KBATU(PHUKALMOHHBIE TPYTIIbl PYKOBOAUTES PaboT,
YJIeHOB OpHUTrazibl.

4. BbINO/IHUTE PeBU3UI0 CEKI[MOHHOTO U30JIATOPa, COTJIACHO BBIIEN3/I0KEHHbIM YKa3aHUsIM
(TTpomepka coctostiust 1 peMoHT CU) 1 pyKoBOACTBYsICh [IpaBraMu yCTPOMCTBA U TEXHUUECKOU
9KCIUTyaTallu¥ KOHTaKTHOU ceTu (JI5).

5. CzenaThb BbIBOJ, O COCTOSIHUM U30JIATOPA.

6. Odgopmutb 0TUéT. C/iesiaTh BHIBObI 110 BLITIOJTHEHHOMY 3aHSITHIO.



KoHTpo/1bHBIE BONPOCHI:

1. [ly1s yero nipefjHa3HaU€HbI CEKLIMOHHBIE U30/IATOPBI?

2. B KaKuX MecCTax yCTaHaB/IMBaOT CeKLJMOHHbIe U30/IITOPbI?

3. Kakue yCcTpoiiCcTBa B KOHCTPYKLIMM CEKLIMOHHBIX U30/IITOPOB NpeiHa3HaueHbI [/ ralleHus Jyru?

4. Kakue 0CHOBHBIE MepbI 0€30T11acCHOCTH He0OXOJMIMO BBITTO/IHATD TIPU MTPOM3BO/CTBE paboT Ha
CEeKL[MIOHHOM H30J1iTope?

5. [Touemy HeOOXOJMIMO TIPOBEPSITH MTPABUILHOCTD TIOJIOXKEHUSI U PETyTMPOBKU
CeKLIMOHHOI'0 130/15TOpa’?

6. [ToueMy BO BpeMmsi MPOX0/ia TOKOTPUEMHUKA 0 CEKLIMOHHOMY U30JIITOPY MOXKeT BO3HUKATh
3/IeKTprUYecKas ayra?

Tema 15.1 ABTOMaTU3UPOBAaHHbIE CUCTEMBI YIIPaB/IeHUs
IIpakTHUyeckoe 3aHsATHE
Tema: ITocTpoenue cxembl cOopa U niepeiaur MH(GOPMALMK Ha KOHTPOJIUPYEMOM IyHKTe

Ilesb 3aHATHA: U3YUUTH CO/iep>KaHre PabOoT Mo TIPOBepPKe COCTOSTHUS U Pery/TMPOBKe N30/ IUPYIOIIETo
COTIPSDKEHUs..

OOopyaoBaHMe: MakeT W30/IUPYIOIIEro COTPsKeHUST aHKePHBIX yUaCTKOB W/IM Ha3BaHHBIHN y3e/1 Ha
TMOJIMTOHE KOHTAaKTHOW CeTH.

IIpucnoco6ienus: mHeliKa, HaXKIauHOe TT0JIOTHO, ZiepeBsiHHbIN OpyCoK, Habop raeuHbIX Krouei.
Kparkue TeopeTudeckue cBeieHUs

W3onupytoiiiee cornpsikeHre aHKePHBIX YUaCTKOB CJTYKUT /IJIsl pa3/ie/ieHus MUTaHUs Ha OT/e/IbHbIe
CeKIIMM yuaCTKOB KOHTAaKTHOU ceTU. M3o/mupyroliiee conpsbkeHue A0/DKHO 00ecrieunBaTh MPOI0/IbHOe
B3alMHOe TiepeMellieHre TPOBO/IOB TPU TeMIlepaTyPHbIX U3MeHeHHUsIX, a TaK)Ke TJIaBHbIN Mepexof
110J103a TOKOTIPUEeMHHKA C KOHTAaKTHOTO TPOBO/Ia OJJHOTO aHKePHOT'0 yYacTKa Ha KOHTaKTHBIN MPOBOJ,
JIPYTOTO TI0 YCJIOBUSIM KOHTAKTHOTO Ha)XKaTHsi 6e3 yXy/IIIIeHHsI TOKOChbeMa W CHIDKEHUS
yCTaHOBJIEHHOW CKOPOCTH.

Ha rneperoHax " riyxux MnyTax >Ke/1e3HOAO0POXXKHBIX CTaHL[I/Iﬁ HEOGXOAI/IMO MMPUMEHSATH:

W3onupytoiye conpsbkeHUs1 (BO3AYLLHbIE TPOMEKYTKH) Ha MPSIMbIX M KPUBBIX y4aCTKax MyTH
paaurycoMm 6osee 2000M — TpeXmpoJieTHbIE UM UeThIPeXTIPOJIeTHBIE, Ha KPUBBIX yUaCTKax IMyTH
paguycom 2000mM 1 MeHee U B CTECHEHHBIX MeCTax M0 UX PaClopshKeHUI0 — TPeXTIPOJIeTHhIE.

He fonyckaeTcsi coBMelllaTh Ha U30/IMPYIOIIMX COMPSDKEHUSIX KOMIIEHCHPOBaHHbIe U
TM0JIyKOMIIEHCHPOBaHHBIE MO/BECKH.

Ha usonvpytoiiem cornpsbkeHMH FOPU30HTA/IbHOE PAaCCTOSIHUE MeXy BHYTPEHHHMH PaCCTOSTHUSIMU
pabourxX KOHTAKTHBIX IMPOBO/IOB I0/DKHO ObITb 550MM. EC/H 110 BETPOBBIM OTK/IOHEHUSIM
TIPOBO/IOB Ha /IeMCTBYIOIINX YUaCTKaX TaKOe PaCCTOSTHHE He MOKET OBbITh JOMyIeHO, OHO MOKET
coctaBisaTh 400MM Ha KOHTAaKTHOM CeTH MOCTOSIHHOTO ToKa U 500MM — mmepeMeHHOr0 TOKa.
[JomnycTuMble OTK/IOHEHUS OT YKa3aHHbIX 3HaueHHH +50MM IpyU CKOPOCTHOM JBY>KeHuH 10 160
KM/4 ¥ £40MM Mpy CKOPOCTHOM ZiBv>KeHuH oT 161 — 200km/u. PaccTostHre oT pabouero
KOHTaKTHOTO TIPOBO/ia /10 HH)KHel TTOBEPXHOCTH Bpe3HOro (apopoBOro M3ossTopa MpH JByX
KOHTAaKTHBIX TTPOBOZAX J0O/DKHO COCTaB/AThH 250+ 20MM MpH OHOM KOHTaKTHOM MPOBO/Ie
300+20mMm.



BepTukanpHOe paccTosiHMe OT pabouero KOHTAaKTHOTO TPOBO/IA /10 HYKHEH TTOBEPXHOCTH
I/1a/IKOCTEP>KHEBOT0 TIOJIMMEPHOT0 M30/15ITOpa JOJKHO cocTaB/iATh 300+20MmM, a [0 HKHeH
MOBEPXHOCTH I1aIKOCTEPKHEBOTO U30/IMPYIOLLIEr0 3/IEMEHTa, JOIMYCKAlIero B3auMo/IelCTBHE C
TOKONpUeMHUKOM — 200+20MM.

[Tepexo/ TOKOTIPUEMHMKA C KOHTAKTHOTO TIPOBO/Ia O/THOTO @HKEPHOTO yYacTKa Ha KOHTaKTHBIN
TIPOBO/] IPYTOTr'0 aHKePHOT'0 yuacTKa JI0/KeH pacriofiaratbCsi B cepe/iviHe IMepexo/[HOro TpoJiéTa y
TPEXTIPOJIETHBIX COTIPSDKEHUM Ha fijiiHe 8 — 12M U y ueThIpeXIIpoJIeTHBIX COMPsKeHuH Ha JiyiHe 10
— 15M 1o o6e CTOPOHBI OT Cpe/iHel TepexoIHOM OTOPKI.

(DI/IKCEITOPLI, CTDYHBI U 3JIEKTPUUECKHE COeMHUTE/IN C/IeAYEeT pa3MellldTh TdK, YTOOBI
obecreurBanach N30/IA1UA aHKEPHBIX YUaCTKOB ITPY BO3MOJKHBLIX TeMITI€PaTyPHBIX U3MEHEHUAX.

HopmanbHO pa30MKHYThIe W30/IMPYIOLIHEe COTIPSPKEHUS JO/DKHBI ObITh 000pY/A0BaHbl 3allIUTHHIMHU
YCTPOMCTBAMHU OT TIE€PEKOr0OB MPOBO/IOB 3/IEKTPUUECKOW Ayrou. Ha myTsx ¢ AByXCTOPOHHUM
JIBIDKEHHEM 3all[UTHbIe YCTPONCTBA OT MePeKOroB J0/KHBI ObITh B 000UX HarlpaB/IeHUSIX.

[TepexoziHble ONOpPHI KOHTAKTHOUW CETH, OrpaHUYMBAIOILME U30/IUPYIOLIlee CONpsDKeHHUE, JO/DKHbI
VMeThb OT/IMUUTEe/bHBIN 3HAK — Uuepe/yIolecs: ueTbIpe YepHble U TPU Oesible TOPU30HTa/IbHbIE
nosiockl. [lepBast onopa 1Mo HarnpaB/IeHUIO IBU)KEHUS TI0e3/10B, KpOMe TOro, JI0TIOJIHATETbHO
0003HauaeTcsi BepTUKAIbHOW UePHOM TI0I0COM. 3HAaKK HAaHOCSTCSI HETIOCPeACTBEHHO Ha OTIOPhI MITH
3aKperyieHHble Ha HUX LLWTHI.

[1py moCTOSIHHOM TOKe, KpOMe TOr0, IPUMEeHSIFOTCSI CUTHaJ/IbHbIe CBeTOBbIe yKa3ateinu «OmyCTUTh
TOKOTIPUEMHUK», UMeEIOLI1e CUTHaIbHOe 3HaueHue TIPU MOSIBJIEHWMH Ha HUX MUTaloILel CBeTSIencs
T10JIOCHI.

Hepe,z[ HEfITpa]IbHI:IMI/I BCTAaBKdMH yCTAaHABJ/IMBAIOT MpeAyIripeanuTe/IbHbIe TOCTOAHHbBIE CUTHA/IbHbBIE
3HaKU « OTK/IIOUUTh TOK».

[Tpu BeIMO/THEHUM PAOOTHI HEOOXOAUMO OCMOTPETh U30/TUPYIOIIee COTIPSKEHHUE, TIPOBEPUTH BCe
HOpMHpYeMble pa3Mepbl, IPOBEPUTb COCTOSTHUE MPOBO/IOB U 37IEMEHTOB COTIPSDKEHMUSI.

V3onmpytoliiee conpspkeHNe MpoBepstoT 1pas B rof, obpaiiias BHUMaHMe Ha I/IaBHOCTb Tlepexo/a
TOKOTIPEMHHKA, COOTBETCTBHE TPeOOBAHHUSIM TEXHOIOTUYeCKOW KapThl, UepTekell IPUMeHeHHBIX
KOHCTPYKLIMH.

[TpoBepKy COCTOsIHUSA, PETYIMPOBKY U PEMOHT U30/IUPYIOLLEro COMPSDKeHUs! CielyeT MPOX3BOAUTD
B C/Ie[lyOIIleM TOpsiJiKe:

- IPOBEPUTH 30HY Tepexo/ja TOKOMPUEMHHUKA C OIHOTO aHKEPHOI'0 yyacTKa Ha Jpyrod U MecTa
TIO/IXBaTa TOKOTIPUeMHUKAaMH KOHTAKTHBIX TIPOBO/IOB, MCII0/Ib3Ys iepeBSHHbIN Opycok. [TepBbie
TipYeMHbIe CTPYHBI B 30He TIPOX0/ia 11071038 TOKOMPHeMHUKA JJO/DKHBI ObITh JBOMHBIMU;

- IPOBEPUTL PACITIOJ/IOKEHNE KOHTAKTHBIX ITPOBOZJOB B IVIAHE;

- IPOBEPUTH PaCCTOSIHUE TI0 BEPTHKAIM MEXKIy pabounMy 1 HepabouuMy KOHTaKTHBIMU
nipoBo/iamMu. [1py He06X0JUMOCTH TPOM3BECTH PEryUPOBKY 110 BepPTUKA/IU C TTOMOILBIO CTPYH, a
T10 TOPU30HTA/IM — IIyTeM M3MeHeHHUs M0JI0)KeHHs (prKcaTopa Ha epexo/iHbIX 0Mopax;

- IPOBEPUTH PaCIIo/I0KeHHe HeCyI[UX TPOCOB. B MecTe rnepeceueHyst BeTBeHM OTXO/AIIET0 Ha
aHKepOBKY M paboyero HeCyIUX TPOCOB He TO/DKHO OBbITh KacaHUsl. 3a30p MEXY HUMH JIO/DKEH
OBITL He MeHee 50MM;

- yOeIUThCS UTO MOIoKeHWe (PUKCAaTOPOB, CTPYH U 37IeKTPUUECKHX COeIMHUTe el obecrieunBaeT
W30JISAL[UI0 CMEXKHBIX aHKEPHBIX YUaCTKOB MPH JIFOOBIX BO3MOKHBIX TEMIIEPATYPHBIX U3MEeHEeHUSX;

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



- [IPOBEPUTHL BHENITHUM OCMOTPOM BHUIHUMOCTb X COCTOAAHKME CUTI'HA/IbHBIX CBETOBBIX YKaSaTEJ'IEIjl
«OHYCTI/ITB TOKOIIpDUEMHHK»;

- TIPOBEPUTH TIOIOXKEHHE TPY30B OTHOCUTETHHO 3€MJIM M HETIOIBMXKHOTO G/10Ka KOMITeHCATopa.
[TpoBepuTh paboOTy KOMITEHCATOPA, PUTIOAHUMAS U OTTyCKasi TPY3bl pyKaMu;

- IPOBEPUTh COCTOSIHUE, OTPETYIMPOBAaTh U NMPOM3BECTU PEMOHT MPOBO/IOB U 3/IEMEHTOB
COTPSDKEHMUS;

- IPOBEPUTh MPaBUWIBHOCTb YCTAaHOBKU Ha MepexX0HbIX Or0pax (PUKCaTOPOB OTXOJAIINX Ha
aHKePOBKY BeTBel KOHTaKTHBIX NPOBOZ0OB. PUKCATOPBI JO/IKHBI KPEMUTHCS Ha HEU30/IMPOBaHHBIX
NPSIMBIX KOHCOJISIX WX (PUKCATOPHBIX KPOHILTeHHAX OIOp BbIllle YPOBHS HOMHUHA/IBHOW BBICOTHI
KOHTaKTHOro rnposozia Ha 600+200mMM Ha yuyacTkax IocTosgHHOro Toka 1 700+200mMM Ha yyacTkax
repeMeHHOro Toka. Ha 130/1MpoBaHHBIX KOHCOJISIX YKa3aHHOe pacCTOsiHUe JO/DKHO cocTaBUTh 900
MM;

- IPOBEPUTHL COCTOSTHUE KOPOMBICEJT y aHKePHBIX OITOPU BPe3HBIX U30/IATOPOB Yy IepexXOAHbIX OIIOp
B BeTBSIX TI0/JJBECKH, OTXO/SIIMX Ha aHKepOBKY. PaccTosiHie oT paboueil BeTBM KOHTAaKTHOTO
MPOBO/IA /10 HU3a KOPOMBIC/IA J0/DKHO ObITh He MeHee 300MM. PaboTa Ha Bpe3HBIX U30/ISTOpax
TIPOM3BO/IUTCS TIPU 3aBellleHHOU 1o 00e CTOPOHBI U30/STOpa NepeHOCHOM IIyHTHUPYIOLLeH 1ITaHre,
a Ha HeCyll|eM TpOCe C UCII0/Ib30BaHeM HaBeCHOH JIeCTHHULIBI;

- IPOBEPUTH COCTOSIHUE 1UTeH(OB CeKLIMOHHBIX pa3beUHUTENe U POrOBbIX Pa3psiIHUKOB B
MeCTax MOJK/IHYeHUsT UX K KOHTaKTHOM MO/IBeCKe.

ITopsa0K BBINIO/THEHUS
1. OnucaTh Ha3HaueHue ¥ TpebOBaHMs, Npe/bsiB/IsieMble K M30/IMPYIOIIMM COTPSKEHUSIM.
2. HauepTuTh CxeMy U30/IMPYIOLIEro COTPSDKEeHHs C yKa3aHHeM BCeX pa3MepoB 1 rabapuToB.

3. Ocy11ecTBUTh NMPOBEPKY TEXHUUYECKOT'O COCTOSIHUS Y PeryIMPOBKY HM30/IMPYIOIEro COMpPsIKeHUs
T0 BbILIEU3/I0KEHHON MeTOMKe U PyKOBO/CTBYSICh [IpaBrUIaMu yCTPOICTBA U TEXHUUYECKOU
9KCI/TyaTallu KOHTAaKTHOM CEeTH.

4. Omnrcatb MOPSAAOK BBITIOHEHHS PabOoT I10 TIPOBEPKe 1 PeryTUpOBKe W30/MPYIOIIero
COTIPSDKEHMUS.

CopepxaHue oTuera
1. Onucanve Ha3HaueHWS U TPeOOBaHUM, MIPEIBSB/SEMbIX K U30/TUPYIOIIAM COTIPSDKEHUSIM.
2. CxeMa M30/TMPYHOLLETO COTPSDKEeHHs C YKa3aHHeM BCeX pa3MepoB U rabapuToB.

3. Onucanue nops/iKa NpoBepKU TeEXHUUECKOTO COCTOSIHUS U Pery/IMPOBKH U30JIMPYIOLLET0
COTPSKEHUS T10 BbILLIEU3/I0)KEeHHOW MeTOZIMKe U pPyKOBOZCTBYsICh [IpaBuiaMu yCTpPOICTBa U
TEeXHUYECKOU 3KCITyaTalii KOHTAaKTHOM CEeTH.

4. OrnrcaHye Topsi/iKa BBITIOJTHEHHST Pa0OT 110 TIPOBEPKE U PeTy/TUPOBKe U30/UPYIOIIEero
COTPSKEHUS.

5. BeIBOZBI.
KoHTpo/ibHBIE BOIIPOCHI
1. [lnia yero npejHasHauyeHsbl U I/ie pasMellatoTCa U30/IUPYIOLLe CONpPsDKeHUs?

2. [ToueMy B cepe/iviHe TIePEXO/JHOTO MPOJIETA MPOBO/jA COTIPSITaeMbIX KOHTAaKTHBIX MOJBECOK
JIOJKHBI HAXOJUTBCSI B OAHOW FOPHU30HTAbHOM MJIOCKOCTH?



3. Uro obecrieuriBaeT U30JISILIMIO CEKLIMI KOHTAKTHOM CeTH APYT OT pyra B U30/IMPYIOLLEM
COTPSKeHUU?

4. [ToueMy U30/IMPYIOLLME CONIPSDKEHHNST He UCTIONb3YIOT JI/1s1 U30JIILUU NIPO/IOBbHBIX CeKLIMNA?

5. KakuM [10/DKHO OBbITH TOPH30HTAIBHOE PACCTOSIHHE MEX/y BHYTPEHHUMH PACCTOSTHUSMU
pabourxX KOHTAKTHBIX IMPOBO/IOB Ha M30/IUPYIOIEM COTIPSHKEHUN?

6. Kakue curHanbHble OrpaKeHusl yCTaHaBIUBAIOT Mepe/ U30/IMPYIOLMM CONPSDKEeHUeM MpU
pa3/IMuHbIX POJlaX TOKA?

Tema 15.1 ABTOMaTU3MpPOBAaHHbIE CHCTEMbI YIIPpAB/ICHUSA

IIpakTHUyeckoe 3aHATHE

Tema: VccnenoBanne B3auMo/IeiCTBUS 1IKada yripaB/eHus MMo/CTaHIel 1 pabouero Mecra
3HeprojucrieTyepa Irpu repezaue KoMaHz Tejieyrnpas/eHus

Ilesb 3aHATHA: U3YUUTH COZiep>KaHKe PabOoThI 110 TTPOBEpPKe COCTOSIHUS 1 PeTyJTMPOBKe BO3YIIHOM
CTpeJIKH.

OOopyaoBaHMe: MaKeT BO3/YIITHON CTPEJIKH.
IIpucnoco6/ienus: MMHelKa, OTBEC, IePeBIHHBIN OPYCOK, HaXKZauHOe TTOI0THO.
KpaTKue TeopeTHueckue CBefeHUSs

BosayiiHble cTpenku J0/DKHBI 0becrieurBaTh M/1aBHbIH, 63 yZiapoB U UCKPeHUH, Tiepexo, 1oJio3a
TOKOTIPMEMHUKA C KOHTAKTHBIX MTPOBOZIOB OIHOT'O MYTH (Cbe3/la) Ha KOHTaKTHBIe MPOBO/aA IPyroro,
cB0OO/JHOE B3aUMHOe TepeMellieHre MoBeCcoK, 00pa3yolyX BO3AYIIHYIO CTPeJIKY, U
MHHUMa/bHOe B3aMHOe BepTHKaIbHOe TiepeMelljeHre KOHTaKTHBIX TTPOBO/IOB B 30He M0/XBaTa
T10J1030M TOKOTNPYEMHHKA MTPOBO/ia MPUMBIKAOIIIEero MyTH.

Bosay1iHble cTpenKu Hajli 0ObIKHOBEHHBIMH M MT€PEKPECTHLIMU CTPEIOUYHBIMU TIEPEBOIaMH U Ha[l
TJIyXUMU TlepecevyeHus MU My Tel 0/DKHBI ObITh (PMKCUPOBAaHHBIMU C 00ecrieyeHreM BO3MOXKHOCTH
B3aMMHBIX MPO/IO/IBHBIX NepeMelleHr KOHTaKTHbIX NPOBOZAOB. Ha BTOpOCTeNeHHbIX MyTIX
JIOTTyCKaeTCsl MPUMEeHATh He(MKCHPOBAaHHbIE BO3/YIIHbIE CTPEIKH.

TeKy1Hi peMOHT BO3/IYIIIHOM CTPe/IKH BBIMOJIHSETCSI COTIaCHO TeXHO/ornyeckum Kaptam[10] u
npeJlyCMaTpUBAaeT: NIPOBEPKY Pacro/ioXKeHHsl TOUKH [epeceyeHrsl KOHTaKTHBIX TPOBO/IOB
OTHOCHUTEJIbHO CTPEJIOUHOT0 MepeBo/ia, MPOBEPKY OrpaHUUUTeIbHOM HaK/a/lKU, IPOBEPKY
COCTOSIHUS HECYLL[UX TPOCOB, KOHTaKTHBIX ITPOBO/IOB U (DMKCALMU CTPesIKU, IPOBEPKY CTPYH,
5/IeKTPUYECKUX COeJUHUTE/Ie.

[TpoBepka cOCTOSIHUS U pery/IMpOBKa BO3AYIIHBIX CTPEJIOK Ha IJIaBHBIX MyTSIX CTAHLIUU
MPOM3BOJUTCS 2 pasa B rofl, Ha OCTa/IbHBIX MyTAX — 1 pa3 B ro/j B HUWKelepeurcIeHHOM MopsiKe.

[IpoBepKa NpaBU/ILHOCTU PaCIO/IOKEHHUs] TOUKH MepecevyeHrst KOHTaKTHBIX IPOBO/IOB,
00pasyoIMX BO3AYILIHYIO CTPEJKY, OTHOCUTE/ILHO CTPEJIOYHOr0 TIepeBo/ia IPOH3BOJUTCS OTBECOM,
KOTOPBIN 3aKpeIlIsieTCsl B TOUKe MepeceyeHrs HeCylliMX TPOCOB M OIyCKaeTCsl BEPTUKAJIbHO.
[TepeceueHre KOHTAKTHBIX TIPOBO/[OB, 00Pa3yIOIINX BO3AYILHYIO CTPEIKY Ha 0OBIKHOBEHHOM
CTPeJIOYHOM I1epeBo/ie, JO/PKHO OTCTOSITh OT OCH IIPSIMOTO M OTK/IOHeHHOro IyTy Ha 360-400 MM 1
HaxOJUTHCS B TOM MeCTe, TJie paCCTOSTHUe MeXX/ly BHYTPEHHUMHU IPaHSMU I'OJIOBOK
COeZIMHUTEJIbHBIX PeIbCOB KpeCTOBUHBI cocTasyisieT 730-800 mMM.

N3mepenne no/o>keHUs 30HbI MOAXBATa MOJ030M TOKOTIPHEMHHKA KOHTAaKTHBIX POBO/IOB
MIPUMBIKAIOLL[er0 WU/IU NepeceKaemMoro MyTy Y MOJI0’KeHUs] KOHTAaKTHBIX POBO/JOB BETBe
BO3/IyLIIHOW CTPeJIKY B 30He MO/AXBaTa UX TOKONPUEMHHUKOM 0 BbICOTE OCYLeCTB/ISIeTCS
yCTPOMCTBOM, UMUTHPYIOLLIMM TOKOTIPMEMHHUK. 30Ha MO/iXBaTa Moj030M TOKOIIPHUEMHHKA



KOHTAKTHBIX MPOBOZIOB TIPUMBIKA€MOT0 WJ/TU TIepeceKaeMoro MyTH J0/KHa ObITh pacriosioykeHa Ha
paccrosiuuu 630-1100 MM OT OCH J@HHOTO Iy TH.

B 30He moaxBdTa BeTBel He AOINYCKaeTCd Ha/lnune KaKUX-TH00 3aKMMOB 3a MCK/IIOUeHUEM
3d>KMMOB KpeIljIeHHs1 OFpaHHqI/ITEHbHOﬁ HaK/IaJKH. HpI/I H€06XO,[H/IMOCTI/I BBITIOJ/THAETCHA
PETry/IMPpOBKAa IMPOBOAOB I10 BBICOTE C IMTOMOIIbIO BEPTUKAJIbHBIX CTPYH.

55t obecrieyeHus1 OIHOBPEMEHHOTO T10/I/beMa KOHTAKTHBIX TIPOBO/IOB 000UX MmyTel (che3za) B
MeCTe UX MepeceyeHrs yCTaHaB/IMBaOTCS OrpaHUUNTe IbHbIe HAK/IaIKU Ha K&K/l KOHTaKTHBIN
MpOBO/ I71IaBHOr0 NyTy AanHou 1500 mm asist ctpenok 1/6 u 1/9, 1700 mm — g 1/11 1 2000 mm —
s 1/8 n 1/22 (pviHa orpaHUUMTEIbHOM HaK/IaJKU yKa3aHa MeXX/y BaluKaMH (PUKCUPYIOLX
3aKUMOB).

PaccTrosiHre MeXX/ly OrpaHAUYMTe/TbHOM HaK/IaZIKOW U KOHTAaKTHBIM ITPOBOZIOM, Ha KOTOPOM OHa
yCTaHOBJIEHA, I0JDKHO ObITh 13-15 MMm.

['oytoBKM 60/ITOB (PUKCUPYIOIIMX 38)KKMOB, KPeTSILIX OrPAaHUUMTeTbHYI0 HAaK/IaJKy, 10/DKHBI ObITh
pa3BepHYThI K KOHTAaKTHOMY MPOBOZYY TIPUMBIKaIOLL[ero MyTH (Cbe3za).

[TpoBepsitOT COCTOSIHUE U MPAaBUILHOCTb PACIIOJIOKeHUs] OTPAHUUUTE/TIbHOM HaK/IaZKU U y3/10B ee
KperuieHUst K KOHTaKTHOMY TIPOBO/TY. TIPH HeOOXOAMMOCTH TIPOU3BO/IST PETY/IMPOBKY.

[TpoBepsitoT cocTosiHKe pabourx MOBepXHOCTel KOHTAKTHBIX IPOBO/IOB B 30HE BO3/yLLIHON
crpenku. ObpalrjaoT BHUIMaHe Ha OTCYTCTBHe 10/j00eB TOKOTIPHeMHHKA, MeCTHBIX H3HOCOB,
HarIbIBOB WK noArapoB. [1py Heo6X0AUMOCTH IITU(YIOT MOBEPXHOCTU HaXKJauHOU OyMaroii.
OcMaTpHBaIOT ¥ 3aMEHSTIOT 3a’KUMBbI, UMEOLIHe TPelLHbI, PAKOBUHBI U/TH KOPPO3HI0 OO0JITOB.

[Tpu 0OBIKHOBEHHOM CTPEJIOUHOM TIepeBo/ie 37IeKTPHUUeCKre COeIMHUTETN KOHTAKTHBIX TIO/IBECOK
yCTaHaB/IMBAKOTCS HA PaCCTOSIHAU 2-2,5 M OT TOUKM MepeceueHrs] KOHTAaKTHBIX MPOBO/IOB B
CTOPOHY OCTpSIKa CTPeJI0YHOro TnepeBo/a. [lononHuTenbHbIe 3/1eKTpUUeCcKre CoeIMHUTENN
yCTaHaB/IMBAIOTCSl B CTOPOHY KPECTOBUHBI HAa PACCTOSIHUM 2-2,5 M OT 30HbI 1TO/IXBaTa.

[Tpy nepeKpecTHBIX MepeBOZAX U IVIyXUX NepeceueHusiX MyTel 37eKTpuueckue coeJuHUTeN
KOHTaKTHBIX MOZBECOK pa3MelaloT ¢ 00erx CTOPOH BO3/AYIIHOM CTPeKU Ha pacCTOSTHUU 2-2,5 M
OT 30HBI [10/IXBaTa B CTOPOHY KPeCTOBUHBI.

[TpoBepsitOT MPaBU/IbHOCTb YCTAHOBKU U COCTOSIHUE 3/IEKTPUUECKUX coeuHUTeNel. [TuTaroiiye
3@KUMBI [JOJDKHBI OBITh YKOMIUIEKTOBAHbI KITUHBSIMU U HAJIEXKHO 3aKPETIeHbI HA KOHTAKTHOM
MIpOBOJIE.

Ha paccrosauu 800-1000 MM OT 30HBI MOIXBaTa B CTOPOHY KPECTOBHHBI CTPE/IOUHOIO MepeBo/a
JIOJDKHBI OBITh YCTaHOBJIEHBI JIBOMHBIE BEPTHKA/IbHbIE 3BeHbEBbIE WIN CKOJIB3SIIEe CTPYHBI.

CkoJib3silliie CTPYHBI yCTaHaBIUBAIOTCS MPY MOJTyKOMITIEHCUPOBAaHHOM MO/jBECKe B COOTBETCTBUM C
rpadukom [2].

BMecTO CKOB3AIIMX CTPYH MOT'YT IPUMEHSTHCS] YCTPOKCTBA OZHOBPEMEHHOI'0 MoZbeMa
KOHTaKTHBIX MPOBOZIOB BO3/YILIHOM CTpenku. JlonmyckaeTcs MpUMeHeHHe MepeKpecTHbIX THOKUX
CTPYH M ’KE€CTKUX PacropokK.

[TpoBepsitOT COCTOSTHUE 3BEHbEBBIX U CKOMb3SIIUX CTPYH.
Tak)ke MpoBepPSIOT:

- COCTOSIHME aHTUKOPPO3UOHHOTO MOKPBITHSI CTa/IbHBIX U3/IeTUH U, TIPU HEOOXOIUMOCTH, OKPACHUTh
HX MacC/IsTHOW KPacKo;



- CoeTUHEeHHE COeIMHUTETbHBIMU 3a’)KUMaMH MeX Ty 000U HeCyIUx TPOCOB
MOJTyKOMITEeHCUPOBAHHBIX MOJBECOK Ha/l TOUKOU MepeceueHus KOHTAaKTHBIX TIPOBO/IOB;

- y37b1 (PUKCALMA KOHTAaKTHOTO TPOBO/ia, HAK/IOH U TIPO/0JIbHOE TiepeMelijeHue TOTIOTHUTETLHOTO
CTep>KHs (pUKCaTopa B MeCTe KpeIlJleHHsI er0 K KOHTaKTHOMY TIPOBO/Y, U3MEPSIIOT BbICOTY CeUeHust
KOHTaKTHBIX TIPOBOZIOB Ha BCeH /I/TMHE BO3/YIIIHOMW CTPeKH, 00paTHB BHUMaHHE Ha 30HY TO/XBaTa;

- paccTosiHve OT paboyero KOHTAKTHOTO TIPOBO/IA /0 OCHOBHOTO CTePyKHsI (PMKCATOpa, OHO JOJDKHO
coctasisaTh 350 — 400 mm 151 ripsiMbix ¥ 400 — 500 M f711 06paTHBIX (PUKCAaTOPOB U
(UKCUPYIOLLMX TPOCOB.

C moMolI[pI0 pefiKy ¥ YPOBHSI TPOBEPSIIOT T0JI0’KeHNe KOHTAaKTHBIX MPOBO/IOB B 30HE TIOZXBaTa.
[TpoBepsitOT MTPaBUILHOCTH PETYIMPOBKH U MJIaBHOCTh Mepexo/ia 1oJio3a TOKOTIPUeMHHKA C
KOHTaKTHOTO TIPOBO/Ia OZJHOTO MyTH Ha KOHTaKTHBIN MPOBOJ, APYTOTO MyTH TlepeMelljeHeM PelKu
(bpycka) B TOpPU30HTA/ILHOM TIOJIOXKeHHH ¢ ycuareM He meHee 100 H (10 krc).

ITopsaoK BBINOTHEHUS

1. HauepTuTh cXxeMy pacrioyio>KeHusi TPOBOZIOB Ha BO3ZYIIHOW CTPe/Ke C yKa3aHUeM OCHOBHBIX
peryivMpyeMbIX pa3MepoB.

2. VI3yunTh T€XHOJIOTMUECKYHO0 KapTy U TUIIOBYIO HOPMY BpeMeHH, IPOBEPKU COCTOSIHUS U
pery/MpoBKM BO3/YIIIHOM CTpPeNKH.

2. HpOBepI/ITb COCTOdAHHEe BO3,E[y]_HHOI\/1 CTPEeJIKM Ha MdKeTe, cjieysd peEKOMeHAdlUAM, U3JI0)KEHHBIM
BBIIIIE.

3. I1pu BbITIOJTHEHUM pabOThHI HA MaKeTe KOHTAaKTHOM T0/[BeCKU BBISSBUTh OTK/IOHEHUs OT [1paBus
YCTPOMCTBA U TeXHUYECKOM SKCIITyaTallii KOHTAaKTHOU ceTh. CrieniaTh BBIBOJ, O COCTOSTHUM
BO3/1yLIIHOM CTpesKH.

CopepxaHue oTuera

1. Cxema pacrosio>keHusi IPOBO/IOB Ha BO3ZYIIIHOM CTpesiKe C yKa3aHHeM OCHOBHBIX
peryivMpyeMbIX pa3MepoB.

2. OnmcaHue 1oc/eI0BaTe/TbHOCTH BIMOTHEHUS paboT 10 TMTPOBEPKe COCTOSIHUS U PETY/INPOBKe
BO3/1yIIIHOU CTpeNKHU.

3. OrnrcaHue MPOBEPKU COCTOSIHUS BO3ZYIIHOMN CTPE/IKM Ha MaKeTe U e€ reoMeTpUYeCKUX
TlapamMeTpOB.

4. BbIBO/l O COCTOSIHUM BO3/YIITHOU CTpeNKHU.

5. BeIBOZBI.

KoHTpo/ibHBIE BONIPOCHI

1. CpopmynupyiiTe Ha3HaueHHe BO3/YIITHOW CTPesKH.

2. s yero HeoOXOAMMO KOHTPOJIMPOBATH T10JI0)KEeHHe TIPOBO/IOB Ha BO3/YLIIHOM CTpesiKe?
3. K ueMy Mo>keT MpUBeCTH pa3peryTupoBKa BO3/yLIHOW CTPesIKU?

4. C KaKoU NepruoJUYHOCTBI0 IPOM3BOJAT PEBU3UIO BO3YIIIHOM CTPEJIKU LIeITHOM KOHTaKTHOM
TIOJIBECKU [I/ISl TJIaBHBIX MyTel CTaHLUH, /i1 OOKOBBIX MyTel CTaHL[UU?

5. Kak oripeZie/;IMTb 30HY OJJHOBPEMEHHOI'O ITOAXBaTa IIPOBOJOB Had BO3,ZLy1.HHOﬁ CTPEJ'IKE?



Tema 15.1 ABTOMaTU3HPOBAaHHbIE CUCTEMbI YIIPpaB/IeHUSA

ITpakTHUyeckoe 3aHATHE

Tema: VcciefoBaHue B3auMoZelcTBUs IIKada yrpasieHUs NOACTaHLued K pabouero mecta
SHeprojucrieTyepa rnpu rnpueme TejieCUrHaan3aliu

Ilenb 3aHATHA: U3yUUThb COJiep>KaHue paboT Mo MpoBepKe COCTOSTHUS U Pery/IMpOBKe U30/MPYHOILEro
COTIPSKEHUS.

O0OopyfoBaHMe: MaKeT W30JIMPYIOIIEro COTNpPSKeHUs] aHKePHBIX YUaCTKOB WM Ha3BaHHBIM y3esl Ha
MOJIUTOHE KOHTAaKTHOM CEeTH.

ITpucnoco6/1eHus: MHEIKa, HaKAaqHOe TIOJIOTHO, JIePeBsSHHbIN OpyCOK, HabOp raeyHbIX K/IOUel.
Kpatkue TeopeTHueckue CBe/ieHUA

W3onupytolriee conpsbkeHre aHKePHBIX YUaCTKOB CJIYXKUT JJ1s1 pa3zie/ieHusl TUTaHUs Ha OTJe/IbHbIe
CeKIIMM yUaCTKOB KOHTAaKTHOU ceTH. M30/upyroliiee conpspkeHe A0/DKHO 00ecrieurBaTh
MPOJ0/IbHOE B3aUMHOeE TlepeMellieHHe NTPOBO/O0B MPU TeMITepaTyPHbIX U3MEHEHUSIX, a TaKkKe
TJIaBHBIN TIepexo/] 1o/103a TOKONPYeMHUKA C KOHTAaKTHOT'O TIPOBOZA OJHOTO aHKePHOT'0 yuacTKa Ha
KOHTaKTHBIN TIPOBO/], IPYTOT'0 10 YCIOBUSIM KOHTAaKTHOTO HaXkaTusi 6e3 yXy/illieHnsl TOKOCheMa U
CHVDKEHHsI yCTAaHOB/IEHHON CKOPOCTH.

Ha meperoHax v ryxux MmyTsX >Ke/ie3HOZOPOXXHBIX CTaHL[MM He0OX0AUMO ITPUMEHSITh:

W3onupyromye conpsbkeHus (BO3YyIIHbIE IPOMEKYTKHM) Ha TIPSMbIX U KPUBBIX yuacTKax MyTH
paguycom 6omee 2000M — TpeXTIPOJIETHBIE WK YeTHIPeXIIPOJIeTHhIE, HA KPUBBIX yUaCTKaX MyTH
paguycoM 2000M 1 MeHee U B CTECHEHHbBIX MeCTax I10 UX PacIlopsKeHUI0 — TPeXIIpoJleTHhIe.

He AOITyCKAeTCA COBMEIIATh Ha U30/IMPYIOIHUX COIPSDKEHUAX KOMITEHCUPDOBAHHBIE 1
MOJIYKOMITI€HCHPOBaHHbIE MMOABECKH.

Ha v3osupyroitiem corpsikeHuY TOpyU30HTalbHOe paCCTOsTHUEe MeXKy BHYTPEHHUMU PaCCTOSHUAMU
pabourx KOHTAaKTHBIX MPOBO/IOB AODKHO ObITh 550MM. Ec/i 110 BeTPOBBIM OTKIOHEHHUSIM
TIPOBO/IOB Ha /IeHCTBYIOIIMX YUaCcTKax Takoe PacCTOsIHHEe He MOJKeT ObITh [JOMyIlleHO, OHO MOKeT
coctas/siTb 400MM Ha KOHTAKTHOM CETH ITOCTOSIHHOrO ToKa ¥ 500MM — riepeMeHHOr0 TOKa.
[JomnycTMble OTK/IOHEHUS OT YKa3aHHbIX 3HaueHHH +50MM NpyU CKOPOCTHOM JBM>XKeHUH 0 160
KM/4 11 +40MM NTpY CKOPOCTHOM /IBI>KeHHH OT 161 — 200km/u. PaccTosinue ot pabouero
KOHTAKTHOT'O MPOBO/A /10 HW)KHEH MOBEPXHOCTH Bpe3HOro (appopoBoro U30/sTopa MpH ABYX
KOHTAKTHBIX IIPOBOZAX JOJ/DKHO COCTABJIATH 250+ 20MM Py OJHOM KOHTaKTHOM IIPOBO/ie
300+20mm.

BepTukanpHOe paccTosiHMe OT pabouero KOHTAaKTHOTO MPOBO/IA 10 HYKHEH TTIOBEPXHOCTH
I/1a/IKOCTEP>KHEBOT0 TIOJIMMEPHOT'0 M30/15TOpa JJO/DKHO cocTaB/isATh 300+20MM, a [0 HIDKHeH
MOBEPXHOCTH IJIaZIKOCTEP)KHEBOI'O U30/IMPYIOLLIEro 3/1IeMEHTa, Oy CKAarolllero B3auMoencTBHe C
TOKOMpHUeMHUKOM — 200+20MM.

[Tepexo/ TOKOTIPUEMHMKA C KOHTAKTHOT'O MPOBO/Ia OJHOTO aHKEPHOT'0 Y4YacTKa Ha KOHTaKTHBIN
MIPOBO/], IPYTOr0 aHKepHOI'0 yuacTKa JJ0/DKeH pacriosiaratbCsl B cepe/iviHe Iepexo/jHOro mposiéTta y
TPEXIIPOJIETHBIX COMPSDKEHUM Ha AyiHe 8 — 12M U y UeThIpeXIIpoJIeTHBIX CONPsKeHUH Ha JijiuHe 10
— 15M 110 06e CTOPOHBI OT CpeZiHel MepexofHOM OMOphI.

duKcaTophbl, CTPYHBI U 3/IeKTpUUeCKHe COeMHUTE/HU CJie/lyeT Pa3MellaTh Tak, YTOObI
obecrieurBa/iaCh U30/ISA1IMST aHKEPHBIX YYaCTKOB IPU BO3MOKHBIX TeMIIEPaTyPHbBIX U3MEHEHUSIX.



HopmanbHO pa30MKHYTbIe W30/MPYIOLIYe COTIPSKEeHUS I0JDKHBI ObITh 000PY/I0BaHBI 3aIlMTHBIMU
yCTPOMCTBAMH OT ePEXXOr0B IIPOBO/IOB /1IeKTpUYeCcKol Ayroi. Ha myTsix ¢ JByXCTOPOHHUM
JBIKEHVEeM 3all[UTHbIe YCTPOMCTBA OT MEePeXKOroB JAOJDKHBI ObITh B 000MX HarpaBIeHUsIX.

[TepexozHble OMIOPbI KOHTAKTHOM CETH, OTPAHWYMBAIOLIMEe U30/TUPYIOIIiee COTIPSKeHHe, JO/KHbI
UMEeTb OTJIMUUTE/TbHBIN 3HAK — UepeyIOL[HUeCs YeThIPe UepHbIe U TP OeJible TOPU30HTa/IbHbIE
nosiockl. [lepBasi oriopa 1o HarpaB/IeHUO JBMXKEHUS TI0€3/I0B, KpOMe TOT0, AOTIOJTHUTETbHO
0003HauaeTCsl BePTUKATbHOW UepHOM MO/I0CON. 3HAKHU HAHOCSATCSI HEITOCPE/ICTBEHHO Ha OTIOPbI WJTH
3aKperieHHbIe Ha HUX L[UTHI.

HpI/I MMOCTOAHHOM TOKe, KpOMe TOI'0, IIPUMEHAKOTCA CUTHA/IbHbIE CBETOBLIE YKa3aTe/ I <<OHYCTI/ITB
TOKOIIPpUEMHHK», UMEIOIHe CUT'Ha/IbHOE 3HAYE€HKE TIPU IMOSABJI€HHWKW Ha HUX MI/IFaI-OH_[eﬁ CBETHmEfICH
I10JIOCBI.

[Tepen HeMTpa/IbHBIMU BCTaBKaMH yCTaHAB/IUBAIOT MpeAyNpeauTeIbHbIe IOCTOSTHHbIE CUTHA/TbHBIE
3HaKU «OTKIIOUUTEL TOK».

[1pu BeIMoHEHUU PabOTHI HEOOXOAMMO OCMOTPeTh U30/IMPYIOLLiee COTIPsKeHHe, TIPOBePUTh BCe
HOpMHpPYeMble pa3Mepbl, IPOBEPUTb COCTOSTHUE TIPOBO/IOB U 37IEMEHTOB COTIPSKEHUSI.

V3onupyroliiee comnpsbkeHe TIPOBePsitOT 1pa3 B rof], oOpaiijasi BHUMaHKe Ha TUIaBHOCTh Tlepexo/ia
TOKOTIPUEMHHKA, COOTBETCTBHE TPeOOBAHUAM TEXHOJIOTMUECKON KapThl, YePTeXKel MPUMeHEeHHbBIX
KOHCTPYKLIUMN.

[TpoBepKy COCTOsIHUSA, PETYTMPOBKY U PEMOHT U30/IUPYIOLLero COMPsDKeHUs! Cie/lyeT MPOX3BOIUTD
B C/Ie/IytOIIleM TOpsiJIKe:

- IPOBEPUTH 30HY Tepexo/ja TOKOMPUeMHUKA C OJJHOT0 aHKePHOI'0 yuacTKa Ha JIpyrod U MecTa
T10/IXBaTa TOKONIPUEMHHUKAMH KOHTAaKTHBIX ITPOBO/IOB, UCTIO/B3YsI epeBSHHbBIN Opycok. [TepBbie
TipYeMHbIe CTPYHBI B 30He TIPOX0/Ia 1071038 TOKONPHEMHHUKA JJO/DKHBI ObITh JBOMHBIMU;

- IPOBEPUTH pPACIIO/IOKeHHE KOHTAKTHBIX IMTPOBOJOB B IVIdHE;

- IPOBEPUTH PACCTOSTHUE TI0 BEPTUKAIM MEXy pabourMHu U HepabouMMy KOHTaKTHBIMU
nipoBo/iamMu. [1py He0O6X0[UMOCTH TTPOM3BECTH PETYIMPOBKY 10 BePTUKAJIU C TIOMOIIIBIO CTPYH, a
TI0 FTOPU30HTA/IY — My TeM U3MeHeHUsI TT0/IoXKeHUs (prKcaTopa Ha TiepeXxo/[HbIX OTopax;

- TIPOBEPUTH PaCTIOIOXKeHHe HeCyI[UX TPOCOB. B MecTe repeceueHust BeTBeM OTXO/SIIETr0 Ha
aHKEepOBKY M paboyero HeCyIUX TPOCOB He O/DKHO OBbITh KacaHUsl. 3a30p MEXKY HUMH JIO/DKEH
OBITL He MeHee 50MM;

- ybeauThbcs uTo mosioykeHre (GUKCATOPOB, CTPYH U /IeKTPUUECKUX COeIMHUTe el 0becrieurBaeT
W30JISAI[UI0 CMEXKHBIX aHKEPHBIX YUaCTKOB MPH JIFOOBIX BO3MOKHBIX TEMIIEPATyPHBIX H3MEHEHUSX;

- IPOBEPUTh BHELLTHUM OCMOTPOM COCTOSIHHE OT/IMYUTeTbHOM OKPAaCKU Ha MepexXoJHbIX Oropax;

- IPOBEPUTH BHEIIIHUM OCMOTPOM BHJMMOCTb M COCTOSIHME CUTHA/IbHBIX CBETOBBIX yKa3aresei
«OnyCTUTb TOKOTIPUEMHUK»;

- TIPOBEPUTH T10JI0)KEHHE IPy30B OTHOCHUTE/ILHO 3€MJTH 1 HeMTOJBIKHOTO 6/10Ka KOMITeHCaTopa.
[TpoBepuTh paboTy KOMITeHCATOPa, MPUTIOAHUMAs U OMyCKasi TPY3bl pyKaMu;

- MPOBEPUTh COCTOSIHUE, OTPEry/IMpPOBaTh Y MTPOU3BECTH PEMOHT IMPOBO/OB U 3/IEMEHTOB
COTIPSDKEeHUS;

- IPOBEPUTh MPaBUILHOCTb YCTAHOBKU Ha MEPEeXOHBIX OMopax (PMKCATOPOB OTXOASAIINX Ha
aHKepOBKY BeTBell KOHTaKTHBIX NTPOBO/[0B. PUKCATOPHI JO/DKHBI KPEUTHCSI HA HEM30TMPOBAHHBIX
MPSIMBIX KOHCO/ISX WX (PUKCAaTOPHBIX KPOHILUTEHHAaX OMOP BbIlIe YPOBHS HOMUHA/IbHOU BbICOTHI



KOHTAKTHOr0 nposoia Ha 600+200MM Ha yuyacTkKax nocTossHHOro Toka 1 700+200MM Ha yyacTkax
repeMeHHOro Toka. Ha 130/1MpoBaHHBIX KOHCOJISIX YKa3aHHOe pacCTOssHUe JO/DKHO cocTaBUTh 900
MM;

- IPOBEPUThH COCTOSTHUE KOPOMBICEJ y aHKEPHBIX OIOPU BPE3HBIX U30/IITOPOB y MepexoAHbIX OMop
B BETBSIX TIOJIBECKH, OTXO/ISIIUX HAa aHKEPOBKY. PaccTosiHMe OT paboueil BETBH KOHTAKTHOTO
TIPOBOZIA /10 HK3a KOPOMBIC/IA [IO/DKHO ObITh He MeHee 300MM. PaboTa Ha Bpe3HBIX M30/ITOpPaxX
TIPOU3BO/IUTCSI TIPU 3aBEIIIeHHOU 110 06e CTOPOHBI U30/IITOPa NIePeHOCHO! IIYHTHUPYIOIIIEH IIITaHTe,
a Ha HeCyll|eM TpOCe C MCI0/Ib30BaHeM HaBeCHOM JIeCTHHULbI;

- IPOBEPUTHL COCTOAHKE MHEﬁq)OB CEeKIJMOHHBIX paB”be,E[HHHTeneﬁ M POT'OBBIX Pa3pAJHUKOB B
MeCTaX MOAK/IHYeHHs UX K KOHTAKTHOM rmoagBecke.

ITopsagoK BbINO/IHEHUS
1. Ommmcath Ha3HaueHUWe U TpeOOBaHMS, TIPeIbsB/IsIeEMble K U30TUPYIOIIUM COTIPSDKEHUSIM.
2. HauepTuTh CXeMy W30/IMPYIOIIETO COTPSDKEHHS C YKa3aHHUEM BCEX Pa3MepOB U rabapuTOB.

3. Ocy11ecTBUTH NPOBEPKY TEXHUUECKOTO COCTOSIHUSL U Pery/IMpPOBKY U30/UPYIOLLEro CONpshKeHHUs
T0 BbIIEU3/I0KEHHON MEeTOZMKe U PyKOBOZCTBYSCh [IpaBruiamMu yCTpoOCTBa U TEXHUYECKOU
SKCITyaTaliud KOHTaKTHOW CeTH.

4. Onucath MOPSIOK BBITIOJTHEHHST pabOoT 110 MPOBePKe U PeryTMPOBKe U30IUPYIOLIEro
COMPSKEHUSI.

CopepxaHue oTuera
1. Onucanue Ha3HaueHUs U TpeOOBaHUM, MPebsIB/SIEMbIX K N30/MPYIOLIUM COMPSDKEHUSIM.
2. CxeMma M30/IMPYIOLLIero CONpsUKeHHUsI C yKa3aHHeM BCceX pasMepoB U rabapuToB.

3. OnucaHue Nopsiika MPOBePKH TEXHUUECKOTO COCTOSIHUS U PETryJIMPOBKY U30/IMPYIOLLIEro
COTIPSDKEHUS T10 BBILLIEN3/I0)KeHHOW MeTOjuKe U PyKOBOACTBYSICh [IpaBuiamMu yCTpoicTBa U
TeXHUYEeCKOU 3KCITyaTallii KOHTAKTHOU CeTH.

4. OrnvcaHye Topsi/iKa BBITIOJTHEHHST Pa0OT 110 TIPOBEpKe U PeryTUpOBKe W30/MPYIOIIero
COTIPSDKEHMUS.

5. BeiBoAbI.

KoHTpo/ibHBIE BONPOCHI
1. 17151 yero ripejHa3HauyeHbI U Te pa3MeLLatoTCs U30UPYIOLMe COTIPSHKeHUs ?

2. [Touemy B cepefiviHe TIepPeXOHOTO MPOJIETA MPOBO/A COTPSTraeMbIX KOHTAaKTHBIX MOJBECOK
JO/DKHBI HAXO/IUThCS B O/IHOW TOPU30HTA/IbHOM IJIOCKOCTU?

3. Uto obecrieurBaeT U30JISILIUIO CEKLIMM KOHTAKTHOM CeTH JIPYT OT Jpyra B U30/UPYHOLLeM
COMPSKeHUU?

4. [ToueMy U30/IMPYIOLLME COTIPSDKEHHSI He UCTIONB3YIOT JI/1s1 U30JISILUY TIPOJOIbHBIX CeKLIMA?

5. Kakum [10/KHO OBITH TOPU30HTAIbHOE PAaCCTOSIHAE MeXKy BHYTPEHHUMM PacCTOSTHUSIMU
pabourx KOHTAaKTHBIX MPOBO/IOB Ha M30/TUPYIOIIEM COMPSDKEHUN?

6. Kakue cirHaznbHble Orpak/ieHusl yCTaHaB/IMBAIOT Tiepe]] U30/IMPYIOLLUM COTIPSDKeHWeM TIpU
pas3IMuHBIX pojiax TOKa?



Tema 15.2
OO0C/Ty)KMBaHHE aBTOMAaTH3UPOBAHHBIX CHCTEM yIPaB/IeHUSs
IIpakTHuyeckoe 3aHATHE

Tema:
Ienn:

1.

«[TpoBepka paboThI anmapaTypbl SHEPTrOJUCIIETUEPCKOTO ITyHKTa»
MIPOBEPUTH TEXHUYECKOE COCTOSTHHE U OTPETy/IMPOBATh CEKLIMOHHBIN Pa3beAUHUTE .

OUHCTHUTD U30JIITOPBI Pa3beIMHUTE/ISI K U30JIATOPBI IIJIEH(OB OT 3arpsi3HeHUs] U OCMOTPETh
ux. He nomyckarotcst ckosibl Ha peGpax dapdopa obieii rioragso 6o/iee 3cM?, IPOI0/bLHEBIE
Y pajiiajibHble TPEIMHbI Ha U30/ISIIIMOHHBIX JeTa/IsIX U OKOHIIeBATe/IsX, HapyIleHHe 3a/Ie/TKU B
MecTaX COeJUHEHUH U30/IIIMOHHBIX JieTalel C OKOHLeBaTeasIMU. [1py HaTMUUK U30/ISILIAN
MEXy KOHCTPYKILIMEH pa3beJUHUTE/ISI U OTIOPOU BHEIIIHUM OCMOTPOM IPOBEPUTD €€
coctosiHve. He JomyckaeTcsi MEXaHUUECKOe TMOBPEX/IEHHE WU IIYHTUPOBAHUE W30/ IUPYIOIINX
3/IeMEHTOB.

OCMOTpETh U 3aUMCTUTh KOHTAKTHbBIE IOBEPXHOCTH TIO/IBWKHOTO HOYXKA U HETIO/IBW)KHBIX I'YOOK
Ha)KJJAUHBIM TI0JIOTHOM /10 O/1eCKa, YIa/TUB HaIl/IbIBBI U 3ayCeHIIbl. [[POBEPUTB 11€JI0CTHOCTh
r'MOKMX LIYHTOB M UX KPeIUIEHHe K HOXY U IIuHe. Ha Bce pe3b00BbIe COeJUHEHUS] HAHECTH
CMa3sKy.

IIpu Ha/mMuuy fyroracsiyx poros IPOBEpUTh UX KpelleHue U 0CMOTpeTh. [Ipy oTK/iroueHuu
pa3be/IMHUTeISI He [I0MyCKaeTCsl CLelIeHre poroB. 3aUMCTUTh pora HaXjauHoi Oymaroii 1o
Oecka, y/ianvB HaIUIbIBBI U 3ayCeHLIbl. VI3HOC pOroB He [jo/bKeH rpeBbinath 10%
TI0IIepeYHOr0 CeueHusl.

[TpoBepuTH MJIOTHOCTH KOHTAKTa B MeCTaxX NpUcoeMHeHUs u1el(oB K pa3beuHuTeto. [1pu
MIOJK/TFOUeHUH 11171ei(OB He JOMyCTUTh PacCc/I0eHHs IPOBO/OB U MepeKoC MlallleK 3aKUMOB,

Y6e,E[I/ITbCH B HAJE€>XHOCTH 3aTAKKH 00JITOB.

HpOBepI/ITL CLervieHne TAr C U30/IATOPAMHU U 3aTAXKKY BCEX 00/ITOBBIX COGAHHQHHﬁ.

Pucynok 9.1. Ilono)keHne KOHTaKTHBIX HOXKel pasbesuHuTesns tuna PJIH/I-35/1000

6. [IpoBeputsh npu
BK/TFOUEHHOM
TOJI0XKEHUH
pasbeuHUTe s
TMOJIOXKEHUE OCH
KOHTaKTHBIX HOXKEeM.
s
pas3beuHuTeNnein
turna PJIH/
-35/1000
rOpPU30HTA/IbHBIE
OCH HOXKel JI0/DKHBI
COBMNAZATh C
TOYHOCTBIO 710 1°,
CMellleHre 0CeH,
TIpU 5TOM, He
JIOJKHO TMPEeBbILLIATh
5MM (cM. puc 9.1).
OTKITIOUUTH



pasbeMHATEb U YOeIUThCS, UTO KOHTAKTHBIE HOXKU MOBEPHY/IUChL Ha yron 90— 91°. TIpu OTK/IOHeHHH
OT NIpUBE/IeHHBIX 3HaYeHU NTPOU3BECTU PETyINPOBKY U3MeHEeHWeM JJ/IMHbI BHYTPUIOIFOCHOW TSATH.

1 — 1Ipy BK/IFOUEHHOM pa3beJJUHUTe e
2 — IIpU OTKJIIOUEHHOM pa3be/iJHUTe e

Ins pazseaunuTesnss PKC- 3,3/3000 mpoBepyTh MPaBUILHOCTE MTOJIOXKEHUSI HOXKA B «T'yOKax». [Tepekoc
HOJKa WIX OJIHOCTOPOHHee ero rpuseraHue He JOIyCKaeTCs.

7.IIpoBepUTh KOHTAKTHOE HaTs)KeHHe U OTPery/IMpoBaTh ero u3MeHeH!eM 3aTsDKKU raek Ha IIMHAIbKax
nameneit (PJIH/ -35/1000). IlnoTHOCTB mpuieranus Hoxell B «rybokax» (PKC- 3,3/3000) perympyoT

W3MEeHeHHEeM Ha)KaTHs CTa/IbHOMN MMPpY>XWHbI. KOpp03I/IH MPY>XWHLI HE JOITyCKdeTCH.

8 Hanectu Ha Bce Tpyiuecs yacty pasbeguHuress cmasky HAATUM — 201 umu 2KCTKD — 65, a Ha
KOHTaKTHbIe MMOBEPXHOCTU — cMa3ky LIMATUM — 101.

9. HpOBepI/ITB coeJUHEHHE TATHU C TIPpUBOAOM U C U30JIATOPOM DA3BbEeAVMHUTEIA. He AOIIyCKaeTCd
MeXaHUUeCKOe IMOBPeXaeHre BCTABKU WIK Ha/IMUKE Ha Hel C/1IeJ0B IMMePEKPLITHA.

HOPH,E[OK BBITIO/THEHNSA 3aHATHA.

1. O3HAKOMHUTBLCS C COZiep>KaHreM paboT 110 POBEPKEe COCTOSTHKSI CEKIAOHHOTO Pa3beIUHUTEIS.
Bribpath KaTeropuro pabor.

2. TlepeuncauTh OpraHM3aljIOHHbIE U TEXHIUUECKe MepPONPUSTHS TIPH paboTe B TIOPSIIKe UX
BBITIO/THEHUS.

3. TIpou3sBecty paboTHI IO TIPOBEPKE U PEryIMPOBKe CEKLIMOHHOTO pa3beMHUTEJIS 110
BBILLIEU3/I0)KeHHOW MeTo/ivKe (IIpoBepka COCTOSIHUS, peryJIMpoBKa U PeMOHT pa3beJUHUTeIs )1
PYKOBOZCTBYsICh [IpaBuiaMy yCTpoKCTBa ¥ TEXHUYECKOW 3KCILTyaTaljil KOHTaKTHOM cetH (JI5).
4. Cpenatb BbIBOJ, O COCTOSIHUM CEKLIMOHHOI'O pa3bejJUHUTeIsi COOTBETCTBYIOLLIErO TUIIA.
5.0¢popmuts oTuéT. Cenatb BbIBOABI 110 BBIOJHEHHOMY 3aHATHIO.

KoHTpoJibHBIE BOTIPOCHI:

1. CdopmynupyiiTe Ha3HaUeHUe CEKI[MOHHBIX Pa3beUHUTETeN.
2. Kak npucoeiUHSIOT CeKIIMOHHbIe Pa3beIMHUTEU K POBO/JjaM KOHTaKTHOMN CeTu?

3. C noMoILbI0 KaKOTr0 YCTPOMCTBA BK/IFOUAIOTCS U OTK/IFOUYAROTCS CEeKL[MOHHbIE pa3beUHUTETN?
KakuM 06pa3om MOXKHO MPOM3BO/IUTE YIIpaB/ieHWe STUMHU YCTPOUCTBaMu?

4. B Kakux MeCTax yCTaHaB/IMBalOT CeKLIMOHHbIE pa3beMHUTEIN C 3a3eMJ/IAIOLLMMUA HOXKaMu?
5. Uro HeoOX0AMMO MPOBEPSITH TIPU PEBU3UN CEKLIMOHHOTO U30JIATOpa?

6. Ilouemy Ha pa3beJUHUTESAX MOCTOSTHHOTO TOKA Jyroracsiiye pora J0/DKHbI pacXOJUThCS
TI0C/Ie PaCX0XK/leHUs] KOHTaKTOB?



Tema 15.2

OG6Gcny>xmBaHue aBTOMaTU3UPOBAHHbLIX CUCTEM YyNpaBJZIEHUA
MpakTnyeckoe 3aHATUE

TemMa : TTposepka pabOTHI anmapaTypbl KOHTPOJIUPYEMOTO TIYHKTa B PEXXHUMe TIprieMa KOMaH[bl
yIpaBJIeHUs

Ilesb: mpoBepUTh TeXHUYECKOE COCTOSIHYE U PeryJIMpoBKa OrPaHUUUTe/ IS IlepeHarpsKeHus.

1. [TpoBepuTh 3a3eM/ieHHEe OTOPHI M Pa3psiiHUKA, Ha/IEKHOCTh MTPUCOeIMHEHHS ero K
TSATOBOMY pesibCy WM K CpeJjHel TouKe /ipoccesib-TpaHCc(opMaTopa, X U30JISLUI0 OT OTMOphI

KOHTaKTHOU CeTH.

2. IIpoBepuTh MpaBUIBHOCTb YCTAHOBKH Pa3psiJHUKA Ha OTOpe, OTCYTCTBUE MPOBO/OB, TPOCOB U
JPYTYX KOHCTPYKLMI B 30He pabOThI TPyOUaTOTrO MM POTOBOTO Pa3psiiHUKA.

3. [IpoBepuTh KperjieHUe pa3psiiHUKA Ha KPOHILITeliHe U MeCTa MOJK/IF0UeHUs K HUM 1uielidoB.
[TpoBepuTEL COCTOSTHUE 3/IeKTPOZIOB Pa3psiiHMKA, PYU HeOOXOAMMOCTH 3aUUCTUTh UX HaXK/IaUHbIM
TI0JIOTHOM

4. IIpoBepuTh OpMy Ayroracsiiux pOroB poroBoro paspsiiHMKa, TMHEUKON — BeJIMUMHY UCKPOBBIX
MIPOMEKYTKOB POTOBOT'0 Pa3psiiHAKA WM BHEILIHEro KCKPOBOT'0 MPOMeXXYTKa TpyOUaToro paspsHUKa.

HDI/I HGO6XO,E[I/IMOCTI/I MPOU3BECTHU PETY/TMPOBKY U3MEHEHHUEM AJIMHBI WJIN TTOJIOKEHUA 3JIEKTPO/a.

5. OUKCTUTE U30JIATOPBI OT 3arpsi3HeHUsI U OCMOTPEeThb UX Ha NpeMeT OTCYTCTBHUSI CKOJIOB, TPELUH U
mp.

IMopsi0ok 8bINOMHeHUs 3aHsIMusi:
1. O3HaKOMHUTBCS C CoAepXaHHeM paboT T10 MPOBepKe COCTOSTHUS Pa3psJHUKA.

2. Onwmcartb NPUHIOUIT PabOTHI pa3psiAHUKA COOTBETCTBYIOIIETO TUIIA, MeCTa ero 00si3aTe/IbHOU
YCTaHOBKH.

3. TIpousBecty pabOTHI TIO TIPOBEPKE U PETY/IMPOBKE Pa3psiIHUKA TI0 BBILIEN3/I0KeHHON MeTO/IUKe
(ITpoBepka TeXHMUECKOIO COCTOSIHUS, pETy/IMPOBKA ¥ PEMOHT pa3psiiHUKA) U PYKOBO/CTBYSICh
[TpaBUIaMy yCTPOMCTBA U TeXHUUECKOW SKCITyaTaliuid KOHTaKTHOU ceTH (JI5).
4 . Cpenathb BBIBOJ, O COCTOSIHUM POTOBOIO pa3psi/JHAKAa COOTBETCTBYIOLLIErO THIIA.
5. OdopmuTth 0TuéT. CllenaTh BHIBO/IbI 110 BHIMOTHEHHOMY 3aHSATHIO.
KonmposnbHble onpochi:
1. [ns yero mpeAHa3HaueHbI pa3psAAHUKN U KaKOTO TUIA OHU ObIBAIOT?
2. Uro Takoe orpaHuuMTeNM repeHanpsbkeHui? [ToueMy B moc/eiHee BpeMsi OHU UMEIOT

NIperMyl1lleCTBeHHOe IPUMeHeHUe?

3. U3 kakoro marepuara BbIMO/HSIOT BHYTPEHHIOIO TTIOBEPXHOCTL TPYyOUaTOro pa3psjHUKa?



4. TloueMy B KOHCTPYKLIMM POTOBOI'0O pa3psifiHMKa MPUMEHSIOT /iBa [0C/Ie/l0BaTe/IbHO
Pacro/o)KeHHbIX UCKPOBBIX ITPOMEeXKYTKa?

5. Tlouemy HeoOxoauMO cobMOAATH pPa3Mepbl HCKPOBBIX TPOMEXKYTKOB?

6. C uem CBsi3aHbl OTPAHNYEHUSI B IPUMEHEHNH TPyOUaThIX Pa3psAHUKOB /11 KOHTAKTHOW CeTH?

Tema 15.2 O06c/1y)KUBaHHe aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaB/IeHUs

IIpakTHUyeckoe 3aHATHE

Tema: [IpoBepka paboThI anrapaTypbl KOHTPOJUPYEMOTO IMyHKTA B Pe)KUMe TesleCUrHairu3aLun

Ienp 3aHATHA: pPacCMOTpPeTb Ha IPAKTHKe MeTOAbl W3MepeHHs H3HOCa KOHTAaKTHOIO IIPOBOZA,
HAyUUThCSl aHA/IM3UPOBaTh MPUYMHBI U3HOCA U PaCCUUTHIBATh CPeJHUI U3HOC KOHTAKTHOTO TIPOBO/IA B
aHKEepHOM yuacTKe.

NcxoaHble JaHHBIe: BapUaHT MCXOAHBIX JaHHBIX 3a/laeTCs perojaBaresieM.

Tabsuria 28
HcxoaHble JaHHbIE

Ucxopnubie Ne BapraHTa

JIaHHbIE 1 2 3 4 5

1 3 4 5 6 7

Yucio 13870 14600 15330 16060 16790

TMPOLLIeJIINX

1oe3f0B 3a rof,

NBJ’I

KpartHocTs 1 1,5 1 1,5 1

TACH,a

Yucno 5110 4380 3650 2920 2190

371eKTPOII0e3/10B

3a rofj, Ny

Uucno cekuyid, b | 4 6 8 6 4

N3Hoc 0,15 0,17 0,12 0,16 0,14

KOHTaKTHBIX

TPOBOJIOB ITo

npeblayLLIUM

Vi3MepeHUsIM

(mpeapIAyILAHI

rom)S', Mmm2

Mapka M®85 M®100 M®O 100 M®120 M®150

KOHTaKTHOI'O

1IpoBOJa

° hl 10,72 11,70 10,43 12,82 14,4
o) h2 10,70 11,69 10,40 12,81 14,41
% h3 10,69 11,68 10,44 12,8 14,43
= h4 10,68 11,71 10,43 12,79 14,39
CE § h5 10,69 11,69 10,44 12,77 14,4
© Y h6 10,67 11,71 10,42 12,8 14,42
S h7 10,70 11,72 10,40 12,81 14,41
r.% h8 10,69 11,70 10,47 12,8 14,4

h9 10,71 11,69 10,44 12,79 14,41




| hio 10,68 | 11,70 | 10,43 | 12,81 | 14,42

KpaTKue TeopeTHueckue CBeJeHUA
ITo uCXOHBIM JAHHBIM Ji/Is1 aHKEPHOI'O Y4YacTKa KOHTAaKTHOM II0JjBeCKH MOXKHO OIpe/ie/IuTh 3HaueHre
cpefiHero apupMeTHUYeCcKoro 3HaueHus BbICOTbI KOHTAaKTHOTO 1poBoja he, o dopmyie:

_h +h,+h,+..+h,

n

Ah

cp

,» MM

['me hi-h,- BeICOTa M3MepeHHOT0 CeueHUs], MM, TI0 3a/JaHUI0

N-— KOJIMUeCTBO U3MepPeHHH.

[To cpeaHel BBICOTe CeueHHS KOHTAKTHOrO MPOBoJa he, ¢ momoribio Tabsui [2, mpumoskenue 3]
oripe/iesisieTCsl CpeiHUM U3HOC — CpeiHsIs TIUIOIIAib U3HOILIeHHOUW YacTU ceueHuUs MpoBo/a S,, MM2.
[To gaHHBIM TIOC/EHUX W TpeABbIAYLUX W3MepeHUH ormpefessieTcss CpeJHUNM W3HOC TIPOBOJA B
aHKepHOM yuacTKe 3a [epuo/ u3MepeHus 1o Gopmyiie:

AS, =S,- S, , MM’

u

I o
rae S, MM’- JaHHbIe TIPebIAYIINX U3MepeHHit (110 3a/IaHHI0).
OO6111e€ YKC/I0 IPOXO/I0B 37IEKTPOIIOIBIKHOTO coCTaBa P oripeenisieTcsi popmysioit:

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

I'ne N,,—— umnC/I0 MpolLeIIMX M0e3/10B C 3J1eKTPUUeCKOU TAro (1Mo 3aiaHuio),

a — KPaTHOCTb TATU (UKCIIO 37IEKTPOBO30B B MOe37e);

N,, — 4KC/I0 TpoLLeAIINX 3/IeKTPOrnoe3/oB (110 33/laHuI0);

b — uuco cekuii B 3/1€KTpPOIIoe3/e.

VHTeHCMBHOCTh M3HALIIMBAHUSI KOHTAKTHOTO TIPOBO/Ia B KaXk/IOM aHKePHOM y4aCTKe yCTaHaB/IWBAIOT
TI0 Cpe/IHeEMY Y/ie/IbHOMY M3HOCY KOHTaKTHOTO MPOBo/ia Mo dhopmyiie:

L 2 4
I, _—p*18'4 , vm* /10" IpoX0/10B TOKOTIPUEMHHKA.

YhenbHbIM M3HOC KOHTaKTHOTO TPOBOJA B aHKEPDHOM YyuyacCTKe MCIMO/b3yeTcsl TMpU OMNpejeneHrur
YZAeJbHOr0 U3HOCa KOHTAaKTHOTO TIPOBO/Ia TI0 BCEMY YUaCTKY (TIeperoHy).
[To cpefHelt BbICOTe U CpeJHEMY U3HOCY KOHTAaKTHOT'O MPOBO/A B aHKEPHOM YuyaCTKe MOXXHO CJie/1aTh
BBIBO/], O BO3MOJKHOCTH Jla/IbHEeNIIer SKCITyaTaljii KOHTaKTHOTO TPOBO/a.

ITopsifoK BbINO/THEHH S
Onpegenutsb cpeiHee aprudMeTHUeCcKoe 3HaueHue BbICOThl KOHTAKTHOTO MPOBO/A.
OnpefennTth CpeiHIO0 IJI0L[a/b U3HOLIEHHOM YacTH CeueHus TIPOBOJA.
OmnpezsenuTsb 00IIIee YKC/IO MPOXO/I0B TOKOIIPUEMHHUKOB 3JIEKTPO- MO/IBUKHBIX COCTABOB.
OnpefenuTs yenbHbIA M3HOC KOHTAKTHOTO MPOBO/Ia B aHKEPHOM Y UacTKe.

CopepxaHue oTuera

[TpuBecTu cpesiHee apru(dMeTHUECKOe 3HaUeHNe BbICOThl KOHTAKTHOTO NTPOBOJA.
3HaueHWe CpeJiHeM TUIOLAN U3HOLLIEHHOW YaCTH CeueHUs MPOBO/a.
Yucno ob11ero umcsia mpoxo0B TOKOITPUEMHHUKOB 37IeKTPOIO/IBUKHBIX COCTaBOB.
3HaueHHe yZe/IbHOrO U3HOCA KOHTAKTHOTO TIPOBO/Aa B aHKEPHOM Y YacTKe.
BrIBOARI.

L=

kW



KonTpo/ibHbIE BONIPOCHI
UYTo Takoe U3HOC KOHTAKTHOI'O IIPOBOAA?
Kakue BH/ibI U3HOCA KOHTAKTHOI'O IIPOBO/Ia BaM U3BECTHBI?
[l51s1 yero Heo6X0AUMO OTIpeZie/ISiTh CpeHUM U3HOC NPOBO/A B aHKEPHOM yuacTKe?
B kakowm ciyuae fiesiaeTcst BBIBOZ, O ITOJIHOM 3aMeHe KOHTAaKTHOI'O poBoJa’?
Mo0>KHO /11 BU3ya/IbHO OIpeie/IUTh BO3HUKHOBEeHWe U3HOCa KOHTAaKTHOI'O ITpoBoa’?
Kakumu crioco6amu H3MepsItoT W3HOC KOHTAaKTHOTO TIPOBO/ia?

kW=

Tema 15.2 O06c/1y)KMBaHHe aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaB/IeHUs

ITpakTHUyeckoe 3aHATHE

Tema: VccnenoBaHre paboThl anrapaTypbl KaHalIOB CBSI3U B PEXKHMMe TesleyTpaB/ieHust

Ienb: paccunTaTh CTOUMOCTb COOPY’KEHHSI y4aCTKa KOHTAaKTHOW CeTH TeperoHa.

PaboTbl 110 371eKTpUGUKALIMKA YUaCTKOB >KeJie3HbIX JOPOT BBITIO/IHSIIOTCS TI0 YTBEP K/IeHHON MTPOeKTHO-
CMeTHOU M TeXHUYECKOM JOKyMeHTal[uH. [Ipu cOOpy)KeHWH KOHTAaKTHON CETH BBITIOHsIeMbIe pabOThI
pas3fiesisitioT Ha CTPOUTE/IbHBIE U 3/IEKTPOMOHTAa)KHbIE (MOHTa)KHBIE).

CTyJeHTbI U CTIeIMaIMCThI CPeTHET0 3BeHA JIO/DKHBI 3HATh COCTaB, 00bEM U MOPSJIOK CTPOUTETBHBIX U
MOHTa>KHBIX paboT, UMeTh OPHeHTUPOBOYHOE Tpe/iCTaB/ieHre 0 CTOMMOCTH OCHOBHBIX PaboT U 3aTpar.
OTH 3HaHUS CTYJeHTbl TpPUOOpeTaroT, u3ydyas B COOTBETCTBUM C TIPOTPAMMOM JUCLIATUTAHBI
«KoHTtakTHas ceTb» Temy 15 CoopydceHue KOHmakmHoli cemu.

Haunbosiee ueTKue 3HaHHSI O COCTaBe pabOT M CTOMMOCTH 3aTpaT MPH COOPY>KEHUHM KOHTAKTHOM CETH
Jaer aHanmu3 cmeT. CMeThl COCTaB/SIFOTCS HAa OCHOBAaHMM OOIIMX JAaHHBIX (BeJOMOCTed W
creliUUKalMii) K BBINIOJTHEH HBIM IJlaHAM KOHTAKTHOW CeTU KaXK[Oro TieperoHa M CTaHLUU U
COOpHUKOM /IeMCTBYIOIIMX CMETHBIX 11eH U paclieHOK.

B pmaHHOM Tmi0CcOOMM [laHBI YTpOIjeHHble TabMIbI 1I€H CTPOWTE/NbHBIX W MOHTaXKHBIX paboT,
MaTepuasioB U 000py/0BaHMsI KOHTAKTHOM ceTHM B 0a3WCc HOM YpOBHe IjeH T0 COCTOSHHIO Ha
01.01.2000 r. (cM. mpuno)keHue 32) U TPU Mep COCTaBJIeHUs CMEThI J/Isl YCJIOBUN OOIMX JAHHBIX,
cofiepskaimxcsi ¥ npunokeHnd 31. Tabmuiibl 1leH TIpUIOXKeHHs1 32 OXBaThIBalOT Oosibinyio u:M 11.
MIPUMEHSIEMbIX TUMOB KOHTAKTHBIX IMO/JBECOK IMOCTOSTHHOTO M MePeMEeHHOK TOKa, MapOK MPOBOJOB,
OTIOPHBIX W TIOJ/IeP)KUBAIOIIUX KOHCTPYKLMM, 0OOpyZiOBaHUSI U METOZOB CTPOUTE/IbHBIX U
MOHTa)KHBIX pabor.

BHuMaTenbHbIN aHany3 MpuMepa CMeTbl W Tab/ui] 1ieH TOKa3biBaeM. UM TO, U JIPyroe COCTOUT W3
pa3ziesioB: CTPOUTe/bHBIE PabOThI, pabOTHI, MaTepuanbl U 00OpPYy/OBaHUE, TO3BOJISIET YCTaHOBUTH
COZeP’KUMBIM- Ka)K[OT0 M3 3TUX pasfie/ioB, a TakKXe IOJy4YUTh Mpe/cTaB/ieHrue O CTouM» »e III
TIPOBO/IOB, OTIOPHBIX U TIO/IIEP>KUBAIOIINX KOHCTPYKI[MM 1 000pyAOBaHMA KOHTAKTHOM CETH.

6.MeToanueckue yKa3aHUs A1 BbINIO/JTHEHUsI KyPCOBOI'0 IIPOeKTa

TemaTuka KypCOBOI'O IPOEKTa KoHTakTHas ceTh BHEKTpI/I(bI/IL[I/IPy'EMOFO y4acCTKa.

KypcoBoi1 npoekT Nel: «PacueT Harpy30K Ha MpoBO/ja 3aZlaHHOM LIeMHOM KOHTAKTHOM TO/JBECKU»;
Kypcosoit npoekTt Ne2: «PacueT MakCcMManbHO JOMYCTUMBIX [IJIVH TIPOJIETOBY;

KypcoBoi1 mpoekT Ne3: «CocTaBneHHe CxeMbl NMUTaHUSI M CEKLMOHUPOBAHUSI KOHTAKTHOW CeTH
CTaHLIM»

KypcoBoii npoekt Ne4: «PaccTaHOBKa OMop B FOPJIOBUHE CTaHLIUM»

Kypcosoit npoekt Ne5: «PaccTaHoBKa onop B cepefiiHe CTaHLAK»

KypcoBoi1 npoekT Ne6: «PaccTaHOBKa Orop 1Mo KOHL|aM CTaHLIAK»



Kypcosoi1 npoekTt No7: «TpaccupoBKa KOHTaKTHOW CEeTH Ha CTaHL[AK»

KypcoBoii nmpoekt Ne8: «Pa361BKa aHKepHBIX yUaCTKOB Ha TylaHe KOHTAaKTHOM CeTH reperoHa»
Kypcosoi1 npoekt Ne:9 «PaccTraHoBKa onop Ha mjiaHe KOHTAaKTHOU CeTH IeperoHa»

Kypcosoi1 npoekT Nel0: «TpaccupoBKa KOHTaKTHOUM CEeTH Ha IeperoHe»

Kypcosoti mpoekt Ne:11 «ITombop o60pyzoBaHus Ha TylaHAX KOHTAKTHOW CETH CTAaHI[UM U TIeperoHa
KypcoBoi1 npoekt Nel2: «CocTaBneHve crnelMUKaluii Ha IJaHaX KOHTAaKTHOW CeTH CTaHLMU M
reperoHa.»

KypcoBoii mpoekt Nel3: «Pa3paboTka SKOHOMHUYECKOTo pasziesia»

KypcoBoti mpoekt Nel4: «Pa3paboTka Te€XHO/IOTHUUYECKOTO pasjiesna»

Kypcosoi1 npoekT Nel5: «OdopmieHre KypCcOBOTO POeKTa»

1.PacueTHble pe>XMbI HArpy30K

OCHOBHBIMM paCyeTHBIMM peXUMaMH Harpy3oK JJIst IPOBOZIOB KOHTAKTHOU CeTH SIBJISIFOTCS:

a) Pe>xM MUHMMasIbHOM TeMIlepaTypbl IPY OTCYTCTBUM I'0J10/1871a U BeTpa — BbI3bIBaeT CKaTHe Tpoca.
06) Pexxum HauOonblllel BeTPOBOM Harpy3ku Tmpu Temreparype +5C (WiM TIO /aHHBIM
MeTeopOoJIOTHUeCKUX Hab/Ito/ieHni ) — BbI3bIBaeT PacTsDKeHHe IPOBO/IOB.

B) Pexxuim HanbosibIeii Harpy3Ku OT roJiofeZia Py OiHOBPEMEHHOM BO3ZeHiCTBUM BeTpa Ha MOKPHITHIE
ros0/éI0M TpoBoJa Tipu Temrepartype -5C (WM 10 JaHHBIM METeOpOJIOTHUeCKUX Hab/to/jeHui) —
BBI3bIBAeT PaCTsDKeHHe TIPOBO/IOB.

r) Pexkum HauBbICIIIel TeMIlepaTypbl MPY OTCYTCTBUU JIOTIO/IHUTE/bHBIX Harpy30K.

2. OnpefiesnieHe paCyeTHBIX HAarpy30K Ha MPoBOJA

2.1 BeprukanbHasi Harpy3ka OT COOCTBEHHOr'O Beca OJHOTO MOTOHHOTO MeTpa IPOBO/IOB TOJBECKH,
orpeziesisieTcs 1o Gopmyie:

gen. =g, +n, -(gK + gc) 1)

)
rje Jr, Jx - Harpy3ka oT COOCTBEHHOTO Beca HeCyIero Tpoca ¥ KOHTaKTHOTO TpoBoja, 0aH/m;
dc - Harpy3Ka oT COOCTBEHHOT'O Beca CTPYH U 3a>KUMOB;
[Mpunumaetcst paBHo# 0,1 daH/m - A7isi OAHOTO KOHTAaKTHOTO MPOBO/Ia;
Ny - YUCJI0 KOHTAaKTHBIX TIPOBO/IOB.
BTopocTeneHHbIX MyTeil CTaHLIUU
ger =9r +Jx *9c 2
2.2 [Ina pacueTa AMMH HeOOXOJWUMO OTpe/ie/ITh pacueTHble HAarpy3kKd Ha TIPOBOZIA B PeXXMMe
MakcUMaabHOro BeTpa. OmpejiesisieM BeTPOBble Harpy3Kd Ha KOHTaKTHBIM TPOBOJ, Y HECYIIUW TPOC
XapaKTepHbIX TOUeK MECTHOCTH.
Pacuet BesieM 110 hopmynam:
a) AJis1 Hecyllero Tpoca
16
0) [/11 KOHTAaKTHOTO TIPOBO/IA
K, v, )
16
rje Cy - aspoarHamMuueckuii K03 UIUEHT T0O0BOTO COTIPOTHUBI/IEHUS IPOBO/IA;
Ky - K0o3Q@uiMeHT, yuuTHIBAIOLMN BBICOTY pacCIO/IOKeHHsI TPOBOJOB KOHTAaKTHOM CeTH Haf,
TOBEPXHOCTHIO 3eMJIY;
V,, - HopMaTHBHasi CKOPOCTh BeTpa, M/C;
d - [uameTp NpoBoZia, MM;
H - BbICOTa KOHTaKTHOT'O TIPOBO/Ia,MM.
2.2.1 BropocTeneHHble ITyTH CTaHL[UU

P,

TV max :CX

-d 107 (3)

PKVmax :CX ’ H .10-3’ (4)



Kg nmpunumaem paBHbIM 0.7, TaK KakK KOHTaKTHasi CeTb HAa CTAHLMU 3alllMllleHa MOCTPOMKaMH, UTO
CHWKaeT CKOPOCTb BeTpa.

PTV max =

PKV max =

2.2.2 T'naBHbBIE YT CTAHILIUM U BbIeMKa ITyOUHOM Ooee 6 M.

Kg paBHo 0,7

P —

TV max

PKV max =

2.2.3 TIpsiMoli yuacTOK TeperoHa v KpyBble Pa3/IMUHbIX Pa/IMyCOB Ha OTKPBITOM MECTHOCTH.
Ks paBHoO 1,25

PTV max =

PKV max =

2.2.4 HacslIrb BBICOTOU S5M

Ks paBno 1,35

PTV max =

PKV max =

[1pu nozcueTe ciielyeT yuecTb pa3/Muue B CEUeHUU MPOBO/IOB KOHTAKTHOM CETU IJIaBHBIX Iy Tel.

2.3Pe3ynbTHpYyIOLjasi Harpy3Ka Ha HeCYIMil TPOC B Pe)KMMe MaKCHUMaIbHOTO BeTpa OIpe/iensieTcs 10
dbopmyne:
Irvme =VI" + Py mas ®)
rae g — BepTHKaJIbHasl Harpy3kKa OT Beca BCexX MPOBOJ0B, 0aH/M;
Prvmax — TOPU30HTa/IbHAs Harpy3Ka Ha HeCyILui TpPoC OT BO3/elCTBUs BeTpa, 0aH/Mm.
[ToacueT Harpy3ky HY)KHO BBITIOJIHATB /11 BCEX XapaKTepPHbIX TOYeK MeCTHOCTH. Pe3yrbTupyrolas
Harpy3Ka Ha KOHTAaKTHBIE TTPOBOJA TO/ICUUTHIBATh He TpeOyeTcs, T.K. BeTpoBasi Harpy3kKa B OCHOBHOM
BOCIIPMHUMaeTCsl (pUKCcaTopaMu y OIop.
2.4 PexxuM roJjioniefja ¢ BeTpOM
st onpesienieHyst AJIMH TIPOJIETOB B 3TOM PAacyeTHOM peKUMe, Heo0XOJUMO Ompe/ie/liTh pacyeTHbIe
Harpy3ky Ha MPOBO/A, TIOKPBIThIE T0/10/1el0M [I/IS1 BCeX XapaKTepHbIX TOUeK MECTHOCTH.
[MTopcueT BepTUKaIbHBIX HarPy30K Ha MPOBOJAa OT Beca rosioJiesia BefjeM 1o popMyJiam:
a) 11 HeCy11ero Tpoca
gen =0,8 -0,0009 -7 -B, (d +B,) (6)
0) [/11 KOHTAaKTHOTO TIPOBO/IA
g =0,0009 7 B, d,, +B), )
rie 7w =3,14;
d — nvamMeTp HecCylilero Tpoca, Mu;
dep« — CPeAHMI JaMeTp KOHTAaKTHOTO TPOBO/ia, OTIpe/iesisieTcsi 1o (opmyiie:
H ; A ’ ®)
rge  H — BbIcOTa KOHTAKTHOT'O NPOBOJiA, MM;
A —IlIVpUHa NIPOBOJA, MM.

dep.k. =

B, =B, K, ©)
B, =0,5 B, (10)
rze B; - To/MHA CTeHKU roJio/ie/ia Ha HecyleM Tpoce, MM;
Bk - TO/IMHA CTEHKHU r0J10/1e/la Ha KOHTaKTHOM MPOBOJIE, MM;
K, - K03()dUIMeHT, yUUTHIBAIOIMI BIUSHKIE JUaMeTpa IPOBO/a Ha OT/IOKEHHe roJIoie/a.
2.5 [losHasg BepTHKa/bHas Harpy3ka OoT Beca rosoJsjeza



9r =9 T g '(ng +grc), (11)
rle  Ng_YKUC/I0 TIPOBO/IOB;
grc— paBHOMEpHO pacripe/ie/ieHHasl 110 JijIiHe TIpojieTa BepTHUKabHasi Harpy3Ka OT Beca rosiosesa
Ha CTPyHaX ¥ 3a)KUMax MpPU OHOM KOHTAaKTHOM MpoBoge, 0aH/m.
2.6 T'opr30oHTa/IbHYI0 BETPOBYIO Harpy3Ky MPOBO/ia TIOKPKITHIE T0JI0/IeJOM OTpeieiuM T0 Gopmy.ie:
a) /11 HeCyI1lero Tpoca

(&, v, ¥
16

P, =C, d+2-B,)10° (12)

0) /17151 KOHTAaKTHOTO TIPOBOJIA:

Py =Cy '(K%:F)Z (H+2By) 1073 (13)
rge Vr= (0,5 00 0,6) - Vi (14)
2.6.1 BropocTerieHHbIe MyTU

PTF =

Cx:1,25, KB:0,7

PKI' =

Cx:1,25, KB:0,7O

2.6.2 I'maBHbIe yTH CTAHIUM U BBIEMKU ITyOMHOM Oomee 6 M
PTI' =

Cx=1,25; Kg=0,7

Pxr =

Cx=1,55; Kg=0,7

2.6.3 IlpsMoli yuacTOK IeperoHa v KpYBble pa3/IMYHbIX PaiIlyCOB Ha OTKPLITOM MECTHOCTH
PTI’ =

Cx=1,25; Kg=0,7

PKI' =

Cx:1,55, KB:1,25

2.6.4 HaceIIb BBICOTOU 5M

PTI' =

Cx=1,25; Kg=1,35

Pxr =

Cx=1,85; Kg=1,35

2.7 CymMapHas Harpy3ka

q :\/(g +9A)2 +B5; (15)

2.8 BbIOOp UCXOIHOTO PACUETHOTO PEXKHUMaA
Tabauita 1 — Harpy3ku, JeicTByIOIMe Ha TIPOBO/Ia M TPOCKI KOHTAaKTHOW CETU

Pexxum
Pexxum
rojoJjesa ¢ | BeprukanbHas Harpyska
MaKCHUMa/bHOr'o BeTpa
BETPOM
XapakTepuCTUKU
MeCTHOCTH IIPOBO/IOB rojoJsesa
q
! ! %
g E =
> > ~ ] ~ N4
4 i ~ =
) =" o0 = - oD o0 oD b b oD
BropocrenenHeie
NyTH
I'naBHbIE Iy TH
CTaHLIUA U BBIEMKHU




riybuHoii Gosee 6
M

[Tpsamoi  yuacTok
reperoHa U KpuBble
pasIMUHBIX
pajuycoB Ha
OTKPBITOM
MECTHOCTHU

Hacwis  BRICOTOM
5m

[lnsi pacyeToB AJIMH TIPOJIETOB /000N XapaKTepHOM TOYKM MECTHOCTU HY)KHO TIPUHMMATb TaKOM
peXXuM, TpY KOTOPOM Harpy3kd Ha TpPOBO/ila MaKCHUMasbHbIe, T.e. eC/I Prymix Oosbllie Pxr — pacuer
BeJlyT B Pe)XMMe MaKCHMMa/bHOIO BeTpa.

Eciu okaxetcsi, uto Pxr MeHbI1Ie Prymax, TO pacueT BeyT B peXXUMe roJioJiesia ¢ BerpoM. st ynobcTa
TIpUMeHeHUsI PAaCCUMTAaHHBIX Harpy30K Ha MPOBO/Ia KOHTAKTHOMW CeTH, ZJaHHbIe cBeieM B Tabmiy 1.1.
OpHeHTHPOBOYHO PeXXMM MOXKHO yCTaHOBUTb CPaBHEHHEM BeTPOBBIX Harpy30K Ha IPOBOJia B peXume
BeTpa U rosiojiefia C BETPOM.

Ecnu okaxkeTcsi, uTo o/iHa 13 BeMuMH Oosblite Apyroit Ha 20%, TO orpezeseHue TIPOETOB MOXKHO B
peXxuMe HauboJIbLIIel Harpy3Ky.

Ecmu menbiie 20%, TO pacueT HY)XKHO BeCcTH AJisi 00eMX Harpys3ok, a [jiss TPaCCHUPOBKU TIPUHSTH
HauMeHbILIMe JJIMHBI [TPOJIETOB.

3. Pacyet [yIvH 1IpO/IeTOB Ha NPSIMBIX M KPUBBIX y4acTKax IIyTH

Pacuer givH NposieToB Ha NPSIMBIX yyacTKax MyTH:

K
1) L :2\/ﬁ ' BK./IOH - Yk +\/(BK¢10H - )/K)Z - a’ (16)
K1 3
YIIpOLIaeM:
2) BHP :BK.,HOI'[ - Yk +\/(BK./:(OH - yK)Z - a’ (17)
ripeoOpasyem:

3) (18) rge K -

HOMUHAJIbHOE HaTsDKeHWe KOHTaKTHOTO MpoBoja, daH;
Bk sjon — HanboJIbIIIEE JOMTYCTUMOE TOPU30HTA/IbHOE OTK/IOHEHHe KOHTAKTHBIX TIPOBO/IOB OT OCH
TOKOTIPUEMHUKA B MIPOJIETe;
Bk jon= 0,5 M — Ha NIPSIMBIX y4yacTKax MyTH;
Bk on = 0,45 M — Ha KpUBBIX yyacTKax IyTH;
a — 3Ur3ar KOHTakKTHOr0 poBoza, d = 0,3 — Ha NpsAMBIX yyacTKax, a = 0,4 — Ha KpUBBIX y4yaCTKax;
K; - onipefiesisieTcsi 110 BbIPaXKeHUIO
K1 :K2 +2 7 0 5 (19)
rje 11 ¢ - KO3(PULIMEHT, YUUTHIBAOILIWI My/IbCal[uM BeTpa;
& - KoadbduLeHT TUHAMUYHOCTH.
K, =K, K, ‘K, (20)
Pacyetr MakcMManabHO ZIONyCTUMBIX JJIMH TIPOJieTa OCJIO’KHEH TeM, YTO B (JOPMYJy BXOJAWT BeIUUYMHA
P5 — sKkBUBajieHTHasi Harpy3Ka, paBHOMEPHO pacrpejie/isieTcsl 10 Jj/IMHe MpoJieTa, BbI3bIBaeT TaKoe Ke
TOPU30HTa/IbHOE OTK/IOHEHWe KOHTAaKTHOTO TPOBO/a, KaK M Harpyska OT CTPYH B CpeJHeill 4acTu
TnipoJieTa, orpeziensieM o ¢popmy.ie:



8K T [hy P,

Py T- P, K- g ¥ Yk
P, = Ir , (21)
ks 1065, KT
gx 1*
raoe T- HaTsDKeHne HecyLuero TpOCEl KOHTaKTHOﬁ IIoJiBeCKH B pvaeTHOM pe)KI/IMe, ,an,

P; — BeTpoBast Harpy3Ka Ha HeCylui Tpoc, faH/m;

(m — Pe3y/IbTUPYIOLLAsl Harpy3Ka Ha HeCyluii Tpoc, gaH/m;
[ — nnvHa nposneta, M.

CpezHsig J/IMHA CTPYHBI B Cpe/IHel 4acTy IposieTa, M

—h-o15-9°
Ser L (22)

rze h — KOHCTPYKTUBHas BbICOTa KOHTAaKTHOM TTO/IBECKH, M;

g — Harpyska OT Beca MpOBO/J0OB KOHTaKTHOM nozaBecku,jaH/m;

To— HaTsHKeHWe HeCyIlero Tpoca KOHTaKTHOM IMOABECKH TIpU 6eCTIPOBOIHOM TI0JI0’KEHUH KOHTAKTHBIX
1poBozoB,naH.

gx =g '(gK +gn<) (23)
Iyt omipesiesieHys1 AJIMH MPOJIETOB OyZieM T10/1b30BaThCs METOIOM TI0C/Ie/[OBAaTeIbHbIX TTPUOJIVKEeHUH.
MeTopn COCTOUT B C/ie[lytOLeM:

1.TlpunsiB ~ P5=0, omipefie/isieM lnay;

2. Jlnsi HaliieHHOT O 3HaueHus | HaxoAuM Ps;

3. BHOBb HAXOAUM Ipex C YUETOM P,

OrnipepiesisieM [I/TMHY MPOJIETOB [/1s1 BCEX XapaKTePHBbIX TOUeK MEeCTHOCTH.

3.1 BropocTeneHHsble IyTH CTaHLIUU Lnax=...
3.2 I'/1aBHbIe TIyTU CTaHLIUU lnax=...
3.3 TIpsiMoi1 yyacTOK reperoHa lnax=...
3.4 KpuBas pagnycom R; Inax=...
3.5 KpuBas paguycom R, nax=...
3.6 Haceirb BbICOTOM G0s1ee 5m [nax=...
Tabsmria 2 - JITMHBI TIPOJIETOB
XapakTepHble TOYKHU P,=0 [nvHa nponeTos P, JnuHa mnposera

MeCTHOCTHU ¢ yuetoM Ps JJ1s1 TPACCUPOBKU
BTopocrerneHHsle nyTu
['1aBHBIE TTYTH
IIpsiMbIe yYaCcTKU meperoHa
Kpusas R1
Kpusasi R2
Hachirb BbIcOTOM Oos1ee 5M
4. OCHOBHBI€ T10JIO’KEeHUS 10 COCTABJIEHUIO II/IaHa KOHTAKTHOU CeTH
4.1 T'abapuThl KOHTAKTHOU CETU
HopmanbHyr0 BBICOTY KOHTakTHOTO IPOBOJia Ha IleperoHax HaJ TOJIOBKAMM DPesIbCOB IPUHUMAIOT
paBHOM 6255MM (ecii TyTh y/oOXKeH Ha Iie6eHOUYHOM OCHOBaHMM) U 6600MM Ha CTaHILIUH.
MakcrMasbHasi BbICOTa HaJi F0JIOBKAMU PeJibCOB He 0/DKHA IpeBbliiath 6800MM € yyeToM OTKaTus
IIPOBO/ia TOKOIIPUEMHUKOM.
MwuHMMabHasi BBICOTA TPU IKCIUTyaTallMOHHBIX YCIOBUSIX He J0/DKHA ObITh MeHee 5750MM Ha
reperoHax M 6250MM Ha craHiusx. C paspemenveM MIIC gomyckaeTcsi yMeHblleHHE BbICOTHI [0
5675MM Ha repeMeHHOM TOKe ¥ 5550MM Ha IMOCTOSTHHOM TOKe.




Paccrostare ot dapdopa u301ITOpa CO CTOPOHBI HATIPSDKEHUSI /10 3a3eMJ/IeHHBIX YacTel ZI0/DKHO OBbITh
He MeHee 150MM Ha JIMHUSAX MOCTOSIHHOTO TOKa U 300MM Ha JTMHUSX [IePeMEHHOr0 TOKa.

PaccrosiHrie 0T pabouero KOHTAaKTHOTO TIPOBOZA /10 HIXKHETO (PMKCHPYIOIETO TPOca, (PUKCUPYIOIIei
OTTSDKKU JIPYTOTO MYTH, a TaK >Ke 10 OCHOBHOTO CTepyKHs1 obpaTHOro ¢ukcaropa He MeHee 400MM npu
ckopocTy ABKeHus Ao 120km/u u 500MM 1ipu 60siee BBICOKHX.

PaccTosiHMe OT KOHTaKTHOrO MPOBO/A [0 PACMOI0XKEHHbIX HaJ, HUMU 3a3eMJIEHHBIX YacTell OMOPHBIX
YCTPOWCTB M HCKYCCTBEHHBIX COODPY’KEHUM MPU MOCTOSSHHOM TOKe 500MM, MpU MepeMeHHOM TOKe
650mMM. PaccTosiHMe OT HY)KHeM IpaHM OTCTOWHHMKA [0 KOHTAaKTHOrO MpoBoga npuHuMatoT 100M ripu
[IBOMHOM KOHTakKTHOM IpoOBOJie. PaccTosiHre OT TOKOBeAYILIMX YacTel CeKLMOHHBIX pa3beuHUTenen
J10 3a3eMJIEHHBIX KOHCTPYKI[MH NPUHUMAalOT paBHbIM He MeHee 800MM Ha mocTossHHOM Toke, 1000MM
Ha MepeMeHHOM.

4.2 T'abapuTsl oriop

3TO paccTosiHME OT OCU MYTH 0 BHYTPEHHeW rPaHU OTIOp Ha YPOBHE T'OJIOBKM pefbca. ['abapuT omop
JUIs1 TIPSIMBIX YUaCTKOB IMyTH JJO/DKeH ObITh He MeHee 3100MM, a Ha KPUBBIX yYacTKax MyTH BbIOMparOT
o Tabsutie 52 ctp.297. B 0c000 TPy JHBIX YCIOBUSX pa3pelieH0 YMeHbIIaTh rabaput o 2750mm, a Ha
neperoHax 2450mMM. Ha cTtaHIUsiX KpOMe TJIaBHBIX TyTeHl, rje rabaput orop Jjo/bKeH ObITh He MeHee
3100MM.

Ha Briemkax ripu gyiiHe 100m rabapuT oriop MpUHUMAIOT 0 5700MM.

Omopbl W30/IMPOBAaHHBIX THOKWX TOMEpPeUYrH yCTaHaBIMBAKT ¢ rabaputoM 4100MM Ha TOCTOSIHHOM
TOKe 1 4500MM Ha repeMeHHOM.

4.3HopMBblI pacrioioykKeHusi OTIOp KOHTAaKTHOW CeTH BO/IHM3M UCKYCCTBEHHBIX COOPYKeHUH

[Tpu mmprHe 60KOBOM MaT(opMbl 10 4M OTOphI YCTaHABAMBAIOT 3a TpejesiaMu TuiaTdopmbl. [Ipu
pacrosiokeHUU Orop Ha miaTdhopMe pacCTOsiHWe OT Kpasi MaTGOpMbl [0 BHYTPEHHE I'PaHH OTOpbI
JIOJDKHO OBITH He MeHee 2M, ZIOMTYCTUMO yMeHbIIIeHHe 3TOT0 pacCTOsTHUs, HO He MeHee 3,1M OT ocu
MyTH.

Omnopsbl, THOKKE W >KeCTKUe ToTepeurHbl, MpoeKTUpyeMble BOJ/M3K CBeTO(ODPOB, IMyTerpoBOJOB U
3/laHUAK pacIio/iararT Ha PaCCTOSIHUM SM OT HUX.

Omopsl nepe/; CUTHaZIaMK yCTaHABJ/IMBAIOT C TAKUMU ke rabaputaMu, uToObl He YXY/LLaTh BUAUMOCTh
CUTHAJIOB.

Ornopsl y ’KeJle3HOJLOPOKHBIX Iepee3ZloB YCTaHAB/AMBAIOT Ha PAaCCTOSHUU He MeHee 25M I10 XOAY
noe3za. Ha ogHOMyTHBIX yuacTKax 3TO pacCTOsiHME He MeHee 25M, HO C TJIaBHBIM y/a/lieHHeM OT
niepeeszia. Bo Bcex cyyasix oropbl, aHKepbl ¥ UX OTTSDKKHU JO/DKHBI OBITh PacIiosioykeHbl He MeHee 5M
OT Ipoe3)Kel YacTu nepeesza. PaccTosiHUe OT CUTHAMOB /10 YacTel HaXOAALMXCS M0/| HarpshkeHueM —
2M IpO NOCTOSIHHOM TOKe Y 2,5M — 1Py ITIepeMeHHOM.

Omopbl, yCTaHaBIMBaeMble B/IOJIb TYIMUKOBOTO MYTH [JO/DKHBI UMeTh rabaput He MeHee 4M. OrOpHI,
OTTSDKKM, aHKepa [0JDKHBI yCTaHaB/IMBaThCs 3a YIIOPOM TyNnUKa He MeHee uyeM B 20M. PaccrosiHue oT
TO/I3eMHOM YaCTH OIOpbI [0 WH)XXEHEPHBIX COOPY)XeHUH [MO/DKHBI ObITH He MeHee 1M, a TMpHu
BUOPOIIOTPYKEeHHUsIX — 2M.

4.4 O611ue MoIoKeHUsT

[TnaHbl KOHTAKTHOW CETH COCTABJISIIOT TaK, UT0ObI 0OecrieurBasach HafleXKHOCTh PabOThI KOHTAKTHOM
ceTd, ymoOCTBO MOHTaka UM JKCIUTyaTalldd, MHWHUMAa/bHbIe 3aTpaThl Ha CoopyxeHusi. I[Ipu
TIPOEKTUPOBAHWU /I0JDKHBI OBITH BBITIO/IHEHBI CJle/lytolye TpeboBaHUs:

o HauOorblas JomycKaeMasi /I/TMHA aHKEPHOTO yuyacTKa Ha TPSMOM yuyacTKe TyTH
1600m (B BUge uckmouenus 1800m);

o JJ/IMHY TIpoJieTa B MeCTax CpeJIHUX aHKepOBOK COKpauaroT Ha 10%;

o JJIVHY TIepeX0JHbIX MPO0JIeTOB U30JMPYIOLMX CONPSHKEHUHM COKpAaIllatoT 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 yyacTKax MyTH.

. pa3HMULIA B [I/TMHE IBYX COCEHUX MPOJIETOB He Z0/KHa ObITh 6ostee 25%);



o pacroyio)keHne COMPSDKeHWM Ha KPUBBIX yuacTkax nytd R menemie 1000M u mop
VICKYCCTBeHHbIMU COOPY KEeHUSIMU He [J0ITyCKaeTCsl.
4.5 CocraB/ieHye I/laHa KOHTaKTHOW CeTU CTaHLUU
[TocneoBaTeIbHOCTD BBIMOIHEHYS 171aHA KOHTAKTHOM CeTH CTaHLIUU:

4.5.1 HauepTuTh TOHKUMH JIMHUSMH Ha MIWITMMETPOBOW Oymare myiaH cTaHiuu B MaciuTtabe 1:1000
B COOTBETCTBUHU C 33/laHeM KypCOBOro npoekTa (B 1mm — 1m);

TOHKMMM BepTUKa/JbHBIMU JIMHUSIMU HaHECTHU L|eHTPbI BCeX CTPeJIOUHBIX [1epeBOJIOB U

BXO/IHBIX CUTHAJIOB CTaHLUU;
4.5.2 HaHecTn Ha TJIaH CTaHIUM CTAHL[MOHHBbIE NMUKeTHI uepe3 Kakable 100M mo obe ctoponsl. Och
MacCa>KUPCKOT0 37jaHUs MPUHSTA 3a Hy/1eBOW MTUKeT.

4.5.3 Hanecty Ha IU1aH CTaHL[UM UCKYCCTBEHHBbIE COOPY)KeHUs: MacCakupcKoe 31aHue, IocafouHble
11aT(OpPMBI, MeleX0HbINA MOCT, Ke/Ie3HOL0POXKHbIN 1epee3[;
4.5.4 YKa3arb pasMepbl MeXXAylyTum yepes3 kaxzasle 100m;
4.5.5 HanecTtu MecTa, riie Heo6X0AUMO (UKCaI[isi KOHTAaKTHBIX ITPOBO/IOB:
4.5.5.1 Ha Bcex CTpe/lOYHbIX T[€peBOZiax 3/eKTPUGUIIMPOBAHHBIX MyTeld, HaJ KOTOPbIMU
pacrosararwTcs BO3JYLIHbIe CTPeJKU U MepexX0JHbIX KPUBBIX (Che3jax);
4.5.5.2 Mecra, rze KOHTaKTHble IIpOBOJa M3MEHSIOT CBOe HarpasjieHue. Haunyuiiee Mecto
pacnonokeHusi GUKCHUPYIOLIMX YCTPOKMCTB Ha BO3JYILIHOW CTpeJIKe HaXOJWUTCSl HAa PACCTOSTHUM 1-2M OT
MeCTa IepecevyeHHsi KOHTAaKTHBIX NPOBOJOB B CTOPOHY OCTpsika CTpesiKA. OT LjeHTpa CTPe/IoUuHOro
repeBo/ia MeCTO Hawtyullel pukcaruu 0yjeT UMeThb CelyroIe 3HaueHus:

Tabmuia 3 — pacrosioykeHre GUKCUPYIOIIKUX YCTPOUCTB.

Mapka KpecTtoBuHbl | 1/22 1/18 1/15 1/11 1/9

Haunyuiiee Mecto
YCTaHOBKHU

(bYKCUPYIOIINX
YCTPOWCTB

12,5 10,8 10,5 7,5 6,0

4.5.6 Pa3buBKa 0110p B rOpJIOBUHAX
Haubosnee 1enecoobpa3HbiM BapyaHTOM TIPM Pa3HbIX OIMOpax B TOPJIOBUHAX $IB/SETCS yCTaHOBKA
HeCyIIMX OTOp B HaMeueHHbIX MecTax (pUKcali CTPesIoK.
4.5.7 Pa3buBKa 3a/laud — yBSI3Ka MECT YCTaHOBKHU OITOp /I MOHTa)Ka W30JIMPYIOLIUX COTPSDKeHUH
aHKepHBIX YYaCTKOB KOHTAaKTHOM CeTHM CTaHLMM M IIPUMBIKAIOIIMX IeperoHoB. M3onmpyroiue
COTIPSDKEeHUsI Pa3MelLlaloTCsl MeXX/y BXOJHbIM CUTHA/IOM CTaHLIMK U TIePBOM CTPEJIKOM MPUMbIKAIOIei
K AaHHOMY TyTH. KpaiiHioto repexojHyI0 Oropy yCTaHaB/IMBAIOT He OJiiKe 5M OT BXO/IHOTO CHTHasIa,
B aHKepHbIe OIMOpbl M OTTSDKKM Y BXOJHBIX CHUTHAJOB yCTaHaBIMBAaTh He Omke 25M OT CUrHasIa
pPacCTaHOBKY OMNOpP COMNPSDKEHUM — aHKePHBIX yUaCTKOB YBS3bIBAIOT Pa3/IMYHbIMU MeCTaMH YCTaHOBKHU
OI10p B TOPJIOBUHE CTaHLIUMU.
4.5.8 Pa30uBKa OMop CpejiHel YaCcTH CTaHIUN

4.5.90npenemutb crioco0 rMepexoja KOHTAaKTHOM CeTH 4Yepe3 MCKYCCTBEHHOE COOpY>KeHHe
(memexoZHbIM MOCT, TIYTENIPOBOZA) U B COOTBETCTBUM C TIPUHATHIM peLlIeHWeM HaMeTUTb
pacrosioyKeHue Orop y UCKyCCTBEHHOT'O COOPY KEHUsI U MPOJIETOB [i/Isl CpeiHel aHKUPOBKUY;
4.5.9.1 HamMeTuTb MecTa yCTAaHOBKM Yy CTAHLMOHHBIX CTPOEHUM (MacCaXUpPCKOe3[aHue,
rakrays 4 T.z.);
4.5.9.2 OnpezsemuTb Crocod TIepeKphITUS TyTed (KecTKue W THOKWe TIOMepeurHbl) |
HaMeTHUTh PacrioyioXKeHHe OTop Y KpaliHUX MyTel CTaHLIMK U eC/TA TPeOyeTCst — B MeXIYyThe;
4.5.9.3 HauepTuTh OMoOpbI Ha TIaHe CTAHLMU TIPOCTaBUTh TabapUThl OT OCH KpaliHero myTH,
pacCcTosiHUe OT OCH NAaCCa)XKUPCKOTo 3[,aHUS.

4.5.10 Pa36uBKa aHKepHBIX yUaCTKOB



4.5.10.1 [IpoeKTUPYIOT U30/IMpYIOL1e COMPSIKeHUs B OZHOM KOHILIe CTaHLIMU U B IpyroM
KOHLIe CTaHLH;

4.5.10.2 HameuaroT aHKepOBOK IO Ka)X[JOMy 3J/1eKTpU(UIipoBaHHOMY NyTU. Ecu fnvHa
aHKepHBIX Yy4YaCTKOB IIPeBOCXOJUT MaKCHMaJ/IbHO [JOMYCTUMYHO, IIpefyCMaTpUBalOT CONPSUKeHUs,
pasMellarT UX 10 BOSMOXHOCTH Ha KPaUHUX Iy TSX;

4.5.10.3 [IpoeKTUpPYIOT OTHe/ibHble aHKepHble YYaCTKU Ha Chbe3/axX MeXAy TIJIaBHbIMU
Iy TSMU.

IIpumeuanue:

a) Ha MeTaJ/UTMUeCKHUX OTopax JOMyCKaeTCs pa3Meliats He Oosiee 2-X aHKEPOBOK;

6) Ha >kese300eTOHHBIX OTMOpaX MOYKHO pa3MelllaTh aHKePOBKW C KOMIIEHCAaTOpaMU TOJILKO C OJ[HOU
CTOPOHBI OIOPBI;

B) He [IOMyCKaeTCsl pa3MellleHre aHKePOBOYHBIX BeTBel HaJl KpbIIIaMU 3/JaHUM.

4.5.11I1opcunTaTh AJIMHY aHKepHBIX YYaCTKOB, IIOCTaBUTh UX JIJIMHY U HOMep Y KaK/0M aHKePOBKU
4.5.12 Pa36uBKa 3Ur3aroB

4.5.12.1 HamMeTuTh 3Ur3ary Ha BO3AYyIIHbIX CTPeJIKaX;

4.5.12.2 HameuaroT 3ursaru Ha COIPSDKEHUSIX B KOHLle CTaHLMM, yBs3aB MX C 3UI3aramMu Ha
BO3/YILIHBIX CTpesIKax IJIaBHbIX MyTel;

4.5.12.3 HameuaroT 3Ur3aru 1o Bcel CTaHI[1H.

4.5.13 TpaccupoBKa MUTAIOLMX, OTCACHIBAOLUX U IPYTUX IIPOBOJOB

4.5.13.111uTatomme TMHUM pa3MeCTUTh Ha ONOpax KOHTAKTHOW CeTH C MOJIeBOM CTOPOHBI, ITPH BBICOTE
orop 10M MO’KHO MOHTHpPOBaTh 6e3 crieMasbHOTO KPOoHIITelHa ofuH ¢uzep. [Ipu BbicoTe orop 15m
(omopbl TMOKMX TIOTIEPEYMH) MOXKHO pa3MellaTb /Ba MUTalOmUX ¢ugepa. Ha crenuanbHO
yCTaHOBJ/IEHHBIX OINOpax BbICOTOW 15M MOXXHO pa3mewiath 4 ¢uzepa ( MO [Ba C KaK[OH CTOPOHBI).
OrcacpiBarolljie TMHUU pasMeLlatoT HUKe TTUTaoLKX;

4.5.13.2 Tlepexop!l NIPOBOZIOB MUTAKOIIMX M OTCACBIBAIOIIMX JMHUM 4Yepe3 KOHTAaKTHYIO CeTb IyTeun
OCYLL[ECTBJISIFOT TIPU TOMOIIM CreldabHbIX OT0p, YCTaHaBIMBAaeMbIX MO 00e CTOpPOHBI MyTH. Ha
KXol orope MokeT OBITh 3aaHKepoBaHO He 0osiee 2-X JIMHWN TP YCJIOBUM TIPUMeHEHUs
CreLiaJbHbIX KPOHIITEHOB.

4.5.14 O6paboTKa ny1aHa CTaHIUK

4.5.14.1B COOTBeTCTBUMM C MPUHATOM CXEMOM CeKLJMOHHDOBAHMS KOHTAaKTHOW CETU Ha CTaHLUH,
OTMEYarT MeCTa YCTaHOBKM CEKLJMOHHBIX H30/IATOPOB C yKa3aHWeM HX TUIOB. CeKIMOHHbIe
W30JITOPBI Pa3MelaloT ¥ CTPEJIOUHBIX TIepeBO/JOB MeXK/1y CTpesIKaMu U Mpe/ie/TbHbIM CTOJIOUKOM. JTO
paccTosgHue mnpuHUMaeTcs B npegenax 10m g0 20M. CeKUUOHHBIE U30/ATOPBl Y BXOAHBIX U
MaHEeBPOBBIX CUIHA/IOB YCTaHABIMBAIOTCS 3a CBETO(OPOM IO HallpaBJ/IeHUIO JBU)KEHUS.
4.5.14.2HaHecTy CeKI[IOHHbIe pa3beJUHUTEIHN Y OT0pP, Ha KOTOPBIX OHU [IO/DKHBI OBITh YCTaHOBJIEHBI
B COOTBETCTBUM CO CXEMOM CEKL[MOHMPOBAHUS KOHTaKTHOU CeTH;

4.5.14.30603HaunTh MeCTa yCTAHOBKH IPO/IOJIBHBIX, 00XO/JHBIX M TIOMEpeuHbIX COeJUHUTeNer Ha
CTpeJIKaX MCKYCCTBEHHBIX COOPY)KeHUsIX B MeCTaX TPOraHusl 3/1IeKTPOBO30B;

4.5.14.40603Havar0T MeCTa YCTAHOBKH POTOBBIX Pa3psi[HUKOB,;

4.5.14.50K0HYaTe/IbHO TIPOBEPsIIOT 0003HaUeHHe [JIMHBI TPOJIETOB, NMUKeTOB, (PMKCATOPOB, CPeAHUX
aKTepoBOK, rabapUTOB OMOp B HarpaB/eHWH CYeTa KWIOMeTpoB. HauwHaeTcsi cyeT OT IepBOM
aHKepHOW OrOpbl B OIHOM KOHILle CTaHL[MM M 3aKaHYMBAETCSl Y aHKePHOW OMOpbl B JPYrOM KOHILE
craHivy. Co CTOPOHBI YeTHBIX ITyTel HOMepa OI0p YeTHbIe; C HeUeTHOW CTOPOHBI — HeYeTHBIe.
4.5.14.6Cocrapsisitor Tabuily ¥ 0003HauyarOT TUTIBI OTI0p, (PyHAaMeHTOB, KOHCOJIel, (PUKCaTOPOB.

4.6 CocraBiieHue 1y1aHa KOHTAKTHOM CeTH IeperoHa

4.6.1 IlogroroBka I1aHa IeperoHa. B cepeauHe jMcTa NPOBOZAAT JIMHUKA COOTBeTCTBYHOLLUE
Ko/muecTBy myteii. B macmtabe 1:2000 (1mm-2m). Hioke mlaHa meperoHa Ha pacctositHud 30MM ot
OCH TIyTU HAHOCAT CIPSIMJIEHHBIA TJlaH TieperoHa Ha KOTOPOM YC/IOBHBIMM 0003HaueHUsMU
yKa3blBalOT KWJIOMeTpoBble 3HakMIO paguyC M UIMHY KpPUBBIX YYacTKOB ITyTH, HCKYCCTBEHHbIe
COOpY)XeHUsI  (JKele3HOJOpO)KHble  Tepee3fibl, MOCTbl, TOHHEeNH, I[yTeNpoBOJbI,  JIMHUMU
3/IeKTporiepesiad), HachIM C YKa3aHWeM BBICOTHI M BBIEMKM C yKa3aHHeM TIJyOMHbBL. Mexny



KWJIOMeTPOBbIMU IUCKAMU BePTUKA/JIbHBIMM JIMHUSIMH HaHOCAT NMUKeTh! (yepe3 100m), HyMepyeMble B
HarpaB/IeHUU cyeTa KUJIOMeTpOB;

4.6.2 Baomnb Bcero meperoxa, pa3mernaroT Tab/viy;

4.6.3 Pa3buBka orop

4.6.3.1 TIpon3BOJAT yBA3KY CTaHLIMOHHBIX U INEPErOHHBIX IIyHKTOB 10 OTMETKe OCU U30/IMPYIOLLero
COTIPSKEeHHUsI CO CTOPOHBI CONPSDKeHUs, ONpe/ie/IsitoT eé I0JI0JKeHHe 110 TUKeTaM IeperoHa. [lepeHocs
Ha IUIaH TleperoHa OCTa/ibHble OMOpPbI U30/IMPYIOLIEro CONPSDKeHUs], OTMeYaroT 3Ur3aru NpoBOJOB Ha
COTIPS’KEeHUH;

4.6.3.2 llpenBapUTe/bHO OIpefe/slOT OPUEHTUPOBOYHOE pAacCIIO/IOKeHUe aHKepHBIX YYaCTKOB C
y4eTOM MaKCUMaJIbHO JONYCTUMBIX [IJIMH B KPUBbBIX Pa3/IMUHbIX pajjiyCoB;

4.6.3.3TIpoBecty pa3bUBKy OIOp C AJIMHOM IPOJIETOB COTJIACHO NPOM3BEJeHHBIM pacueTaM, 10 BCeil
JJ/IUHe TieperoHa.

4.6.4Pa30MBKa aHKEPHBIX YUaCTKOB M 3ur3aroB. [Ipou3BOAAT OKOHUATelIbHYI0 Pa30MBKY aHKEpPHBIX
y4aCTKOB, CONPsDKeHUs TTPOeKTUPYIOT 3/1aCTUUHBIMU B 3-X nposieTaXx. OTMeyaroT cpeZjHUe aHKUPOBKU
B IIpOJIeTax YMEeHbIIeHHOM JIJINHBIL.

4.6.5BBINOMHAIOT TPaCCUPOBKY MUTAIOLMX, YCUIUBAIOLIUX U APYTHX NIPOBO/IOB, B IJIaHe KOHTAaKTHOM
ceT 0003HAYAIOT MeCTa PACIOIOKEeHHs Pa3psJHUKOB, 3JIEKTPHUECKUX COeAUHHUTeNeH, CeKLMOHHBIX
pa3beJuHUTe/NeN U T.[.

[Tonepeunsle 3/1eKTpUUECKHE COeVHUTENN yCTaHAB/IMBAIO 3a Ipe/ie/laMd PECCOPHBIX CTPYH, HO He
nanee 15mM ot omopel yepe3 200-250M — eciiu ceueHHe KOHTAKTHBIX MPOBOJOB Oosiee 50% obiijero
ceyeHus nozaseckd u 150-200m ecmu MeHsble 50%. IIpu nepeMeHHOM TOKe yCTaHaB/IWBAKOT 2 Ha
aHKepHbIM y4aCTOK — MeXX/y COMNPsKeHUEeM U CpeiHeld aHKePOBKOM C KaX/Jol CTopoHbl. [Ipon3BogsT
HyMepaLMi OMNop MO X0y KM, C MepBOM IPOMEXYTOUHOM OIMOphI MOC/JAe aHKEePHOW CO CTOPOHBI
ctaHuu. Co CTOPOHBI HEUETHOT'O MYTH IPUCBAUBAIOT HeUeTHble HoMepa.



9. IlpomexxyTouHasi aTTecTalMA CTYAEHTOB (KOHTPO/BHBINA 0MPOC).

TTpome)KyTOUHast aTTeCTaLWs TI0 MEXKAUCLIUTUTHHAPHOMY KypCy
OOBbeKTaMH OLIEHMBAHUS BLICTYTIAIOT:
- CTerieHb YCBOEHUsI TEOPeTHUEeCKUX 3HAHH;
- YPOBEeHb OBJIa/IeHUsI TIPAKTUYECKUMH YMEHUSIMU U HaBbIKAMH 10 BCEM
BUZIaM yueOHOU paboThI;
- pe3y/bTaThl CAMOCTOSITEIbHOM PaboThI.

3ajaHue /1 IPOMEe)XXyTOUHOM aTTeCcTaluu.
Bonpocel (KOHTPOJ/IBHBIN 0IPoC)
A1 NpoBepKH ypoBHsA o0yueHHocTH «3HATDB»

1 CoBpeMeHHble CHCTeMbl KOHTAaKTHOW CeTHM U CIOCOObl TOKOChEMAa Ha Pa3/MUHBIX
BU/IaX 3/1eKTPUYECKOro TPaHCIIOpTa.

2. OcHoBHble  TpeOoBaHWs, TIpeAbsiB/isieMble K  KOHTAaKTHOW CeTH;  MeXaHuueckKas
MIPOYHOCTb, TPOBOAKWMOCTb, U3HOCOYCTONUYHUBOCTb, BETPOYCTONUNBOCTD, 3/IACTUYHOCTD.

3. KoHcTpykuus 1 06/1aCTh IpUMeHeHHs TIPOCTBIX KOHTAKTHBIX M0/IBECOK.

4. [nvHa TposeToB U [JOIyCKaeMble CKOPOCTH JBWKEHMS 371eKTPOIOe3/[0B MPHU IMPOCThIX
NoJjBecKax.

5.0cHOBHBIe reOMeTpUUeCcKHe TlapaMeTphl LIeMHbIX KOHTaKTHBIX M0/|BECOK.

6.Knaccudukariys LierHbIX KOHTaKTHBIX TT0/JBECOK U 00/1aCTh MPUMeHeHHs pa3/IMUHbIX CUCTeM LIeIMHBIX
TIO/JJBECOK.

7.KOHCTPYKTHUBHOE BbINOJ/IHEHHEe U paboTa Mo/lyKOMITeHCHPOBAHHBIX LIeMHbBIX MO/[BECOK.

8. KoHCTpyKTHBHBIE 0COOEHHOCTH IIeMHBIX KOHTAKTHBIX IIO/[BECOK, TpeJHa3HAUEHHBIX IS
BBICOKOCKOPOCTHOTO /IBH)KEHHUSI.

9. KoHcTpyKiuM, MaTepuasnbl, (pu3nueckie M MeXaHUUYeCKHe XapaKTepUCTUKM KOHTaKTHBIX
TIPOBO/IOB; TpeOOBaHUs K 11€JIOCTH UX TIOBEPXHOCTH; CIIOCOObI coeZiiHeHUst ( CTHIKOBKU ) KOHTaKTHBIX
TIPOBO/IOB.

10. KoHcTpykuuyy, Marepuanbl, (u3dyeckMe W MeXaHUUeCKHe XapaKTepPUCTUKU HeCyluX
TPOCOB, YCWIMBAKOLMX, IMTAIOLIUX, OTCACHIBAIOLIMX TPOBOZOB, TPOBOJOB  3JIEKTPUUECKUX
coeIMHUTeNIel U CTPYH; CMIOCO0bI COe/IMHEHHsI TIPOBO/IOB.

11. ITyTi 3KOHOMUU Me/i IpY NIPUMEHeHUHU Pa3/IMYHbIX MapOK HeCyIUX TPOCOB, KOHTAKTHBIX,
YCWINUBAIOLUX U [TUTAIOIIUX ITIPOBO/OB.

12. W3onaropsel [y ceTed TIOCTOSSHHOIO U TIepeMeHHOr0 TOKa: 3JIeKTpUYeCKue |
MeXaHUUeCKre XapaKTepPUCTHUKHU U30/ISITOPOB, SKCIUTyaTalMOHHbIe TpeOoBaHUS.

13. Pabourie HarpsokeHWsT W TIePeHArpsDKeHUsi, BO3JeMCTBYIOLIME Ha W30/ALHI0; YPOBEHb
V30JISIL{MM KOHTAaKTHOM CeTH MOCTOSIHHOTO U TepEMEHHOr0 TOKa.

14. [Hetanu jj1s Hecy1ero Tpoca.

15. CxeMblI OITOPHBIX Y3/10B LIelHbIX [10BeCOK.

16. OIaCTUYHOCTb KOHTAKTHOU MO/IBECKH.

17. HasHaueHre ¥ yCTPOWCTBO CTPYH U 3/€KTPUUECKUX COEIMHUTeNel, KOHCTPYKLUS
CTPYHOBBIX U COeUHUTE/IbHBIX 3aKUMOB.

18. AHKepHble y4yaCTKM KOHTAaKTHOW CeTH, WX JOIMyCTHMasl [i/IMHa Ha MPSMbIX U KPUBBIX

y4acTKax MyTH MpPU MOJYKOMIIEHCUPOBAHHOM M KOMIIEHCHPOBAHHOM MozBecKU. CpesHAsA aHKepOBKa
KOHTAaKTHOI'O IIPOBO/a U HeCyIL[ero Tpoca.

19. [Joryckaemoe HaTsyKeHHe IMPOBO/0B KOHTAaKTHOM CceTH. KOHCTPYKLMS KOMITeHCaTOPOB.

20. YCTpOUCTBO  KOHTakKTHOM CeTM B  MeCTaX CONPSUKEHWs] aHKePHBIX  Y4YacTKOB
(conpsbkeHus B IByX M Tpex IposieTax ). HeliTpanbHble BCTaBKU.

21. BosayiiHble cTpenku: TpeboBaHus, YCTPOMCTBO, 00/1aCTh PUMeHeHUs! OT/AeTbHbIX TUIIOB,;



22. (MKCUpPOBaHHbIe BO3/YIIHbIE CTPEKH.

23. YCTpOMCTBO KOHTaKTHOM MOJBECKA B WCKYCCTBEHHBIX COODY)KEHMSIX, MHHUMa/bHbIE
pPacCTosIHUS OT NPOBOJOB KOHTAKTHOM CETU [0 3a3eMJ/IEHHBIX YacTeld UCKYCCTBEHHBIX COOPY)KeHUH U
M30/TUPOBAHHBIX OTOOMHUKOB.

24. PacueTHble KIMMaTUUeCcKue YC/I0OBUS; HOPMAaTUBHbIE U pacyeTHble Harpy3Ku Ha IPOBOJA
KOHTaKTHOW CeTH; paCyeTHbIE PeXKUMBI.

10. ITpomexxyTouHas aTTecTaljus CTyAeHTOB.

[Ipome)xyTouHasi ~ aTTecTalusi 10 MEXIUCLMIUIMHADHOMY KypCy TPOBOJUTCS B Qopme
I depeHIIMPOBaHHOrO 3ayeTa.

K npoMeXyTOuyHO# aTTecTallud [OIMyCKarOTCs CTYAeHThbl, He HWMelolllye 3a/J0/DKeHHOCTH TI0
M3y4yaeMbIM TeMaM, UMelolI1e AomycK yueOHoi yactu. [Ipu siBKe Ha 3K3aMeH CTy/ileHTaM Heo0X01uMo
VMeTb 3aUeTHYI0 KHUKKY.

[To pe3ynbraTaM BCeX BHOB OIIEHOYHOM BeJOMOCTH CTYJeHTY BBICTABJSIETCSI WTOTOBast
OTMeTKa 1o MEXXIUCLITTMHADHOMY KypCy. [lxana OLIeHOK: «OTJIUUHO»,
«XOPOLIIO»,«y/I0B/IETBOPUTENILHO», «HEY/IOBJIETBOPUTETLHO.

CTyJeHTbl, He CJaBllMe 3K3aMeH B YCTaHOBJeHHOe BpeMs 10 YBakKUTebHOM TpUUMHE,
TIOATBEP)K/I€EHHOM [JOKYMEHTa/lIbHO COOTBETCTBYIOLIMM JIOKyMEHTOM, CAAIOT ero WHAWBHAYaIbHO, B
yCTaHOBJIEHHbIE CPOKH .

3ajaHue /1A NPOMEXYTOUHOH arTecranyu (fuddepeHIUpPOBaHHbIN 3a4eT).
Bomnipocsl /i/isi IpoBepKH YPoBHA 00yueHHOCTH «3HATH»

25. CoBpeMeHHble CHCTeMbl KOHTAaKTHOW CeTHM U CIOCOObl TOKOChEMAa Ha Pa3/MUHBIX
BHJIaX 3JIGKTPUUECKOr0 TPaHCIIOpTa.

26. OcHoBHble  TpeOoOBaHWs, TIpeAbsiBlsieMble K  KOHTAaKTHOW CeTH;  MeXaHuuecKas
NIPOYHOCTb, TIPOBOJUMOCTB, U3HOCOYCTOWYMBOCTb, BETPOYCTOMUUBOCTD, 3/IACTUYHOCTD.

27. KoHcTpykuusi 1 06/1aCTh IpUMeHeHHs IPOCTBIX KOHTAKTHBIX M0/IBECOK.

28. JvHa 1pojieToB U [0NyCKaeMmble CKOPOCTH [ABW)KEHUS 3/IeKTPOIOe3/0B IPU IPOCTBIX
I0/iBeCKax.

29. OcHOBHBIe reoMeTprUYeCcKye rapaMeTpsl LIelHbIX KOHTAKTHBIX 10JBECOK.

30. Knaccudukaiyisi 11eMHBbIX KOHTaKTHBIX T0/IBeCOK W 007acTh TpUMeHeHHsl pa3/InyHbIX
CUCTEM LIeIHbIX [10JBeCOK.

31. KoHCcTpyKTHBHOE BbITo/IHeHWe U paboTa MoyKOMITeHCUPOBAaHHbIX LIEIMHBIX M0/IBECOK.

32. KoHCTpyKTHBHBIE 0COOEHHOCTH LIeMHBIX KOHTAKTHBIX IO/[BECOK, TpeJHa3HAUEHHBIX IS
BBICOKOCKOPOCTHOI'O [JBUKEHUS.

33. KoHcTpyKiuM, MaTepuasnbl, (pu3Nueckue W MeXaHUUYeCKHe XapaKTepUCTUKM KOHTaKTHBIX
TIPOBO/IOB; TpeOOBaHUs K 11€JIOCTH UX TIOBEPXHOCTH; CIIOCOObI coeZiiHeHUst ( CTHIKOBKU ) KOHTaKTHBIX
TIPOBO/IOB.

34. KoHcTpykumy, matepuanbl, (u3Myeckue W MeXaHWYeCKUe XapaKTepHUCTHUKW HeCyLuX

TPOCOB, YCHU/MBAKOIIUX, ITUTAIOIINX, OTCACHIBAIOIIMX TIPOBOZIOB, TIPOBO/IOB  3JIEKTPUUECKUX
CoeIJUHUTe el ¥ CTPYH; CIIOCOOBI COeIMHEHUS TTPOBOJIOB.

35. ITyTi 3KOHOMUU Me/iU IpY TIPUMEHeHUHU Pa3/IMYHbIX MapOK HeCyILUX TPOCOB, KOHTAKTHBIX,
YCWINUBAIOLUX U [TUTAIOIIUX ITIPOBO/OB.

36. W3ongaropsl [y ceTed TIOCTOSISHHOIO Y TIepeMEeHHOr0 TOKa: 3JIeKTpUYeCKue |
MeXaHUueCKre XapaKTepPUCTUKHU U30/ISITOPOB, SKCIUTyaTallMOHHbIe TpeOoBaHUS.

37. Pabourie HarpsokeHWsT W TIePeHArpsDKeHUsi, BO3JeMCTBYIOLIME Ha W30/ALHI0; YPOBEHb
V30JISIL{UM KOHTAaKTHOM CeTH MOCTOSIHHOTO U TepeMEHHOr0 TOKa.

38. [Hetanu Jj1s Hecy1ero Tpoca.

39. CxeMbl OMOPHBIX Y3/10B LIETTHBIX MMOJBECOK.

40. OaCTUYHOCTb KOHTAaKTHOU MO/BECKH.
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41. HasHaueHre ¥ yCTPOWCTBO CTPYH U 3JIEKTPUUECKUX COeIMHUTeNeN, KOHCTPYKLUSA
CTPYHOBBIX U COeVHUTE/IbHbIX 3a)KUMOB.
42. AHKepHble y4yaCTKM KOHTAaKTHOW CeTH, UX [OIyCTHMas [/IMHa Ha TMPSMBIX U KPUBBIX
ydacTKax IMyTH TMPH MOTyKOMIIEHCUPOBAHHOM M KOMIIEHCHMPOBaHHOW To/BecKd. CpeJHssl aHKepOBKa
KOHTaKTHOI'O IIPOBOJA U HeCyl1ero Tpoca.

43. [oryckaemoe HaTsyKeHUe MPOBO/OB KOHTAaKTHOM ceTh. KOHCTPYKLMS KOMITEHCAaTOPOB.

44. YCTPOICTBO  KOHTakKTHOM CeTM B  MeCTaX COMNpPSUKEHWsT aHKepHBIX  Y4aCTKOB
(conpsbkeHUs B IByX U Tpex IposeTtax ). HeliTpanbHble BCTaBKU.

45. Bo3ayuHble cTpesiky: TpebOBaHMs, YCTPOWCTBO, 00/1aCTh IPUMEHeHHs OTZe/bHBIX TUTIOB,;
46. (MKCHPOBaHHbIE BO3/YIIHbIE CTPEKH.

47. YCTPOWCTBO KOHTAKTHOM TM0/IBECKH B MCKYCCTBEHHBIX COODPY)KEHUSIX, MHHHUMasbHbIe

PaccTosiHUSL OT MPOBO/IOB KOHTAKTHOM CETU [I0 3a3eMJ/IEHHBIX YacTel MCKYCCTBEHHBIX COOPY)XeHUW U
M30/TMPOBAHHBIX OTOOMHUKOB.

48. PacueTHble KMMaTHYecKue yC/I0BUSI; HOpMaTUBHbIE M pacueTHble Harpy3Kd Ha IMPOBOJA
KOHTaKTHOW CeTH; pacyeTHbIe Pe)KUMBI.

Bomnipocs! //isi IpoBepKu YpoBHs 00yueHHOCTH «Y METb»
1.  Uwuctka, mpoBepka U JjeeKTUPOBKA U30/IITOPOB KOHTAaKTHOU CETH.

2. OrmpefieneHye HaTSPKEHUM HeCyll[ero Tpoca MOIyKOMIIeHCUPOBAaHHOM MOJBECKU IPU roJioJiefie C
BEeTPOM M MPY MaKCHMaabHOM BeTpe.
3.  Ormpegenenue cTpes MpoBeca KOHTAaKTHOIO IPOBOJ@ TMOIYKOMIIEHCUPOBAaHHOM TI0O/IBECKU B

NpoJieTax aHKepHOro yuyacTKa.
4. Pacuer n3MeHeHUM CTpeJI IpoBeca NPOBOZOB KOMIIEHCUPOBAHHOU LIeITHOW ITO/|BECKH.

5.  OmnpefeneHrve MakCUMaJbHBIX JJIMH TPOJIETOB LIEMMHBIX KOHTAaKTHBIX MOJBECOK Ha MPSMBIX U
KPUBBIX yyaCTKax IyTH.

6.  YmpaBieHue CEeKLJMOHHBIMU pa3beUHUTE/ISIMHU.

7. CTbIKOBaHMe Y4YaCTKOB 3JIEKTPUUECKUX >KeJIe3HbIX [J0POT, 371eKTPU(ULIMPOBaHHBIX Ha TIOCTOSTHHOM
Y lepeMeHHOM ToKe. Ha3HaueHre 1 yCTpOMCTBO NepeK/touaTesieil KOHTAaKTHOU CeTH.

8.  Pa30buBKa omop ¥ cOCTaB/eHHe MOHTXHOTO TJIaHa CTaHL|M.

9.  Pa3buBKa orop u cocTab/ieHHe MOHT)KHOTO I/IaHa TleperoHa.
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