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MHACIIOPT KOMIIVIEKTA KOHTPOJIBHO - OHEHOYHBIX CPEJICTB

1.1.061acTh NPpUMeHEHNs] KOHTPOJIbLHO-0LIEHOYHBIX MAaTePHAJIOB
Pesynbratom  ocBoenust  guctuiuimasl  «MJK.02.02  YcTpoiicTBO U TEXHUYECKOE
o0CITy>)KMUBaHUE DJIEKTPUUYECKUX TOACTAHIMI» sBiIgeTcs (OPMHUPOBAHME 3HAHWM, yMEHUN W
HaBBIKOB, OOILIEKYIbTYPHBIX U IPO(HECCHOHATBHBIX KOMIETEHIIUH.
dopmoii MpoMeKyTOUHOH aTTecTalu sBisercs — AuddepeHnpoBaHHbIN 3aueT
Bunbl npoBeieHnst TEKyIIEro KOHTPOJIS: MUCbMEHHBIH, YCTHBIN, KOMOMHUPOBAaHHBIN OIpOC.

1.2. TpeGoBaHus K pe3ybTaTaM OCBOEHHMS Y4eOHOH AMCUUILINHBI.

TpeboBanus K pe3yJbTATAM OCBOEHHUS Y4eOHOM AUCHMIIUHBI.

B pe3ynbraTe 0CBOGHUS MEKAUCHUIUIMHAPHOTO KOMILIEKCA 00y4atoLuiics JOIKeH

yMeThb:

Y1 pa3pabaTbIBaTh JIEKTPUUECKUE CXEMbI YCTPOUCTB 3JIEKTPUYECKHUX MOACTAHIIMN U ceTell;

Y2 BHOCHTHP HM3MEHEHHUS B NPUHIUNHMAIBHBIE CXEMbl IpPU 3aMEHE NPUOOPOB armapaTypsl
pacIpeeNUTeNIbHbIX YCTPOUCTB;

Y3 obecrnieunBaTh BBINOJIHEHHE PA0OT MO 00CITYKMBAaHUIO TpaHCPOPMATOPOB U MpeodpazoBarenent
JIEKTPUUYECKON IHEPTUH;

Y4 oOecrneunBaTh NpOBENEHHE PA0OT MO OOCITYKMBAaHUIO OOOPYIOBAHUS PACTIPEACTUTEIBHBIX
YCTPONCTB 3JIEKTPOYCTAHOBOK;

Y5 KOHTPOJIMPOBATH COCTOSHUE BO3IYIIHBIX U KaOENBHBIX JIMHUM, OPraHU30BBIBATH M MPOBOAMUTH
paboThI 110 UX TEXHUYECKOMY 00CITy>KHBaHUIO;

Y6 ucnonab30BaTh HOPMATUBHYIO TEXHUYECKYIO JOKYMEHTAIMIO U HHCTPYKIIUH;

Y7 BBINOJNHATH pacyeTbl pabouUX M aBapUIHBIX PEXKHMMOB JEHCTBYIOIIUX 3JIEKTPOYCTAaHOBOK MU
BBIOMPATH 000pPYAOBAHUE;

V8 obopMIIATh OTYETHI O MPOCIIAHHON padoTe;

3HaTh:

31 ycTpoiicTBO 000pYyAOBaHHMS DJIEKTPOYCTAHOBOK;

32 ycioBHbIE Tpaduueckrne 0003HAYCHUS HIIEMEHTOB YJIEKTPHUECKUX CXEM;

33 J1OrMKy TOCTpOEHHUS CXEeM, THUIOBblE CXEMHBbIE peIIeHUs, NPUHLUUIHAIBHBIE CXEMbl
AKCIUTYaTUPYEMBIX 3JIEKTPOYCTAHOBOK;

34 BuzbI paboT U TEXHOJIOTHIO 00CTYKHBAaHUS TPaHC(HOPMATOPOB U IpeoOpa3oBaTesie;

35 BuABI ¥ TEXHOIOTHH PabOT MO 0OCITY)KUBaHUIO 00OPYIOBAaHUS PACTIPEICIUTENBHBIX YCTPOICTB;
36 sKcmTyaTalliOHHO-TEXHUYECKUE OCHOBBI JIMHUHM AJIEKTpONepeaadr, BUIAbl U TEXHOJIOTHUH padoT
10 UX 00CITy>KHBaHUIO;

37 OCHOBHBIE TIOJIOKEHUS TIPABUII TEXHUYECKOM IKCILTYaTallMH 3JIEKTPOYCTAHOBOK;

38 BubI TEXHOJIOTUYECKON M OTYETHOM TOKYMEHTALIUH, TOPSAA0K €€ 3ar0IHEHHS.

UMeThb NPAKTUYEeCKUH ONbIT:

-COCTAaBJICHHUS dJIEKTPUYECKHUX CXEM YCTPOMCTB SIIEKTPUUECKHUX MOACTAHIUN U CETEM;
-MOJEPHU3ALIUN CXEM IIEKTPUUYECKUX YCTPOICTB MOACTAHLINI;

-TEXHUYECKOT0 00CITyKUBaHUsI TpaHC(HOpMaTOpOB 1 ITpeoOpazoBaTesiel AIEKTPUIECKON SHEPTHH;
-00CTyHBaHUsI 000PYIOBAHUS PACIPEACTUTEIbHBIX YCTPOHCTB AIEKTPOYCTaHOBOK;
-9KCIUTyaTalluy BO3YIIHBIX U KaOEIbHBIX JIUHUHN JIEKTPONEpelauH;

-IPUMEHEHUs] MHCTPYKUUH M HOPMAaTHBHBIX IPaBHJ MPU COCTABICHUU OTYETOB U pa3paboTke
TE€XHOJIOTMYECKUX JOKYMEHTOB.



1.3 Komnerenuuu

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

BriOupars  crmocoObl  pemieHHs  3amad  NMpodeCCHOHANBHOM  JIESITEIIBHOCTH
MPUMCHUTCIILHO K pa3JIMYHbIM KOHTCKCTAM.

OcymiecTBIATh MOUCK, aHAJIU3 M UHTEPIPETALNI0 HH)OpMAIK, HEOOXOIUMOM st
BBINOJIHEHMSI 33]1a4 IPOPECCUOHATIBHOMN 1EATEIbHOCTH.

PaGoTath B KOJIJIEKTHBE U KOMaH/E, 3pHEKTUBHO B3aUMOJCHCTBOBATh C KOJIETaMH,
PYKOBOJACTBOM, KJINEHTAMH.

Hcnonb3oBaTh  MHPOPMALMOHHBIE  TEXHOJOTMM B MpO(ecCHOHATBLHOU
JEATEIbHOCTH.

[Tonb30BaTbcs MpOQecCHOHANbHON JTOKyMEHTallMed Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

UuTaTh ¥ COCTABIIATH SJEKTPUUECKUE CXEMBI JIEKTPUUYECKHUX MOJACTAHLINMI U CETEH.
BbInonHATE OCHOBHBIE BHABI Pa0bOT MO OOCIYyXHBaHUI TpaHCcHOpPMATOPOB U
npeoOpa3oBareneil SeKTPUIECKON SHEPTHH.

BbIMONHATE  OCHOBHBIE BHJABI  pabOT MO  OOCHYKHUBaHHIO  0OOpPYHIOBAHHUS
pacrpeeNUTeNbHbIX YCTPOMCTB JIEKTPOYCTAHOBOK, CHCTEM peJEeHHBIX 3alluT U
aBTOMATHU3UPOBAHHBIX CUCTEM.

BEIMONMHATE OCHOBHBIE BHBI pabOT MO OOCTYXHBAHUIO BO3IYIIHBIX M KaOEIbHBIX
JIUHUH 3JIEKTPOCHAOKEHUS.

Pa3pabatbiBaTh 1 0QOPMIIATH TEXHOJIOTUYECKYIO M OTYETHYIO JOKYMEHTAIIHIO.



2.2 KOHTpOJb U OlleHKA 0CBOEHHS Y4eOHO# M CUMNINMHBI/MEeKTUCIUILINHAPHOT0 KOMILIeKca 10 pa3aeiaM (TeMaMm)

DJIeMeHT Y4eOHOi TMCUMILTHHBI/ MEXKINCIUIIIMHAPHOTO0 Kypca

Texkyuias arrecrTauus
(Tekymmii KOHTPOJIb YCIIeBA€MOCTH)

HaumeHnoBanue
OLIEHOYHOI'0 CPeACTBA

Pe3yabTaThl 0CBOEHUS (3HAHMS,
YMeHHsl, KOMIIETeHIMH)

Pa3znen 6 YcTpoiicTBO M TEXHHYECKOE 00CTy;KMBaHNEe KOHTAKTHOM ceTH
Tema 6.1 KoHTaKTHBIE NOJBECKH HC; 113 31; 32;V1; 11IK2.1; [1K2.2,;
I1K2.3;0K1
Tema 6.2 OcHOBHBIE MaTepHAJIbl KOHTAKTHOM CeTH. HC; 113 310; 36; V6; VT7:I1K2.2; I1K2.3;
OK2;0K3
Tema 6.3 ApmaTypa M y3/1bl KOHTAKTHOH CeTH HC; 113 34; ¥3; V7, 11K2.2;0K4;0K5
Tema 6.4 BeTpoycTOiYNBOCTL KOHTAKTHOM CETH HC; 113 39;11K2.4;0K6
Tema 6.5 IIuTaHue U CEKIMOHMPOBAHUE KOHTAKTHOM CEeTH HC; 113 35;39;¥2; V4,11K2.3;0K7
Tema 6.6 YcTpoiicTBa KOHTAKTHOM CeTH HC; 113 33; 37;V6; V8;I1K2.5;0K8;0K9
Tema 6.7 Onopbl KOHTAKTHOM CeTH M 3aKpeIJieHHe UX B TPYHTe HC; 113 38;Y6; V8, IIK2.1; I1K2.5;
Tema 6.8 PenbcoBble 1enu, 3a3eMJleHHs, 3alUTHbIE YCTPOWCTBA M HC; I13 31; 32;V1; I1K2.1; [1K2.2; TIK
OrpakKIeHust 2.3;:0K1
Tema 6.9 B3aumoneiicTBie KOHTAKTHBIX NMOJABECOK U TOKONPUEMHHKOB HC 310; 36; Y6, YV7,1IK 2.2; I1IK 2.3;
OK2;0K3
Tema 6.10 | MexaHu4ecKHe pacyeTbl MPOCTHIX M IHEMHBIX KOHTAKTHBIX HC; 113 34; V3; V7, IIK2.2;0K4;0K5
MO/IBECOK:
Tema 6.11 | CocTaBjieHHe MOHTAKHBIX IJIAHOB KOHTAKTHOI CeTH HC; I13; BCP 39;I1K2.4;0K6
Paznea /. TexHuyeckoe 00C/Iy>KHBAHHE KOHTAKTHON CeTH
Tema 7.1 Opranuzanus TPy/Jaa NpH TEXHUYECKOM 00CTyKUBAHUH HC; 113 33; 37;¥6; YV§;IIK 2.5;0K8;0K9
KOHTAKTHOM CeTH
Tema 7.2 Texnnueckoe 00CJTyKMBAHHE YCTPOICTB KOHTAKTHOM ceTH HC; I13; BCP 38;V6; V8; IIK 2.1; [1K2.5;
Paszpnea 3. JIeKTPUYECKHE CXEMbI JJICKTPUYECKHX ceTel
Tema 8.1 YCTpoCTBO U KOHCTPYKTHBHOE HCIIOJTHEHHE DIEKTPHYECKUX HC; I13 310; 36; V6; V7,I1K1.2; TIK1.3;
cereii OK2;0K3
Tema 8.2 DJleKTPpUYECKHUEe CXeMbl YJIEKTPUYECKHUX ceTei HC; II3;BCP 34; V3; V7, IIK2.2;0K4;0K5




Texkyuias arrectauus
. (Tekymmii KOHTPOJIb YCIIeBA€MOCTH)
DJieMeHT Y4eOHOi TMCUMILTHHBI/ MEKINCIUIIIMHAPHOTO Kypca
HaumeHoBaHue Pe3ynbTaThl 0CBOCHUS (3HAHUS,
OIIEHOYHOI'0 CPeICTBA YMEHHUs, KOMIIETEHIIMH)
Paznen 9. O0cayxuBaHHe BO3AYIIHBIX U Ka0eIbHBIX JIUHUI
3JIEKTPOCHAOKEHUS
Tema 9.1 Texnnueckoe 00cayKMBAHUE BO31YIIHbIX JUHUI HC 310; 36; V6; Y7;,11K2.2; I1K2.3;
3JIEKTPOCHAGKEH U OK2;0K3
Tema 9.2 Texnunuyeckoe 00cyKMBaHUE Ka0eJbHbIX JIUHUI HC,; I13; BCP 34; V3; V7, 11IK2.2;0K4;0K5
3JIEKTPOCHAOKEH U
Pa3znen 10 | Pa3zpaGoTka u opopMiIeHHE TEXHOJOTHIECKON M OTYETHOIM
AOKYMEHTAIIUM 3JIEeKTPUUYECKHUX ceTeil
Tema 10.1 | HopmaTuBHasi, TeXHHYeCKAsI JOKYMEHTAIUSI H HHCTPYKIUH HC; I13; BCP; KIIP 35;39;V¥2; V4,11K2.3;0K7
IIpomeskyTOoUHAs aTTecTAIIMSA 110 Y4eOHOM A3
AMCHMILINHE/MEKINCUUIIHHAPHOMY KYpPCY

Ipunsameie cokpawenus, 3 — zauem, /13 — ougepenyuposannviii 3auem, HC — nakonumenvrnas cucmema oyenusanus, 3 — sxzamen, P3 — pewenue
3a0au, TP — nanucanue u 3auwuma meopueckux pabom(yCmHo uiu ¢ npuMeHeHuem UHGOPMayuoHHbIX mexroso2uu) JI3 — umoeu avinonneHus u
3awuma nabopamopmuvix pabom, 113 — umoeu evinonrnenus u sauuma npaxmuyeckux pabom, I1P — nposepounas paboma, BCP — evinonnenue
6HeayOUMOPHO CAMOCMOAMENbHOU pabomul (domawitue pabomul u Opyeue udsi pabom unu 3aoanutt), P3 — pewenue 3aoau, 349 — ycmuule unu
nucvmennwlil 3auem, KIIP — gvinonnenue u 3auuma Kypcogo2o npoekma. Jlisi pe3yismamos 0C80eHUs YKA3bl8aom MOIbKO KOObl 3HAHUU, YMeHUll U
KoMnemeHyui




2.3. OneHka ocBoeHHsi Y4eOHOM TUCUUNIMHBI
2.3.1. Tekymasi aTTecTanus CTyAeHTOB.
Kpurepun oueHuBaHusl YCTHOTO (IMCbMEHHOI0) ONPOCA HA YPOKAaX
YCTpoiCTBO M TEXHUYECKOE 00CTy)KMBaHUE KOHTAKTHOW CETH

OueHka «OTJIMYHO» CTaBUTCS, €CIIH:

- CTyIEHT OOHapYKMBaeT yCBOCHUE BCEr0 00beMa IPOrpaMMHOI0 MaTepuara;

- BBIACIACT TJIABHBIC ITOJIOKCHHSA B M3YUYCHHOM MATCPUAJIC U HC 3aTPYAHACTCA IMPU OTBECTAX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI;

- HE JIOITyCKaeT OMMOOK B BOCIIPOM3BEICHUN U3yUYSHHOTO MaTepuara.

OneHka «XOpOILL0» CTABUTCS, €CIIH:

- CTYJICHT 3HACT BECh U3YYCHHBIN MaTepUall;

- oTBeuaeT 6e3 0coObIX 3aTPyTHEHUI Ha BOMPOCHI IPENoiaBaTers;

- B YCTHBIX OTBCTAaX HC OOITYCKACT CCPHbE3HBIX OH_II/I60K, JICTKO YCTPaHACT OTACIbHBIC HCTOYHOCTU
C MOMOIIIBIO JIOTIOJIHUTENIBHBIX BOIPOCOB MPENOaBaTelIsl.

OuneHka «y10BJIeTBOPUTEIBbHO» CTaBUTCS, ECIIH:

- CTyIeHT 0OHapy>KMBAeT YCBOGHHE OCHOBHOIO MaTepualia, HO UCIIBITHIBAET 3aTPyAHEHHE TIPU €T0
CaMOCTOSATCIIBHOM  BOCHPOU3BCACHUN U TpeGyeT JAOIMOJIHUTCIIBHBIX W YTOUHAIOIIHUX  BOIIPOCOB
npenojaBaTess,

- [OpeAno4YuTacT OTBCYATb Ha BOIIPOCHI, BOCHPOM3BOIAIICTO XapaKTEPa U HCIbITHIBACT
3aTpyTHEHUE MPU OTBETAaX Ha BUIAOM3MEHEHHbIE BOTIPOCHI,

OneHka «Hey10BJIeTBOPUTEIBbHO» CTaBUTCS, ECIIU

- Y CTy/IEeHTa UMEIOTCS OT/ICJIbHBIE MPECTaBICHUs 00 U3YYEeHHOM MaTepualie, HO Bce e OoJIbIast
4yacTh MaTepHajia HE yCBOCHA.

2.3.2 CamocTosiTesibHasi padoTa
KpuTtepuu oneHnBaHus 10KJIa/1a HA YPOKaX
VY CTpoNCTBO U TEXHUYECKOE 00CTY)KUBaHNE KOHTAKTHON CETH

OneHka «OTIIMYHO» CTaBUTCS, €CITH:

- 3aJI1aHKE BBITIOJHEHO B MOJHOM 00b&Me Ha 100%, MaTepuai moJHOCTBI0 COOTBETCTBYET TEME,
U3J10KEeHNE YETKOE, OTBETHl Ha BOIPOCHI HCUEPIIBIBAIOLIHE.

OuneHka «XOpOLIO» CTABUTCSI, €CIIH:

- 3aJlaHKe BBINOJIHEHO Ha 70%, U310KEHNEe HETOYHOE, CTYJEHT 3aTpyAHsAETCs IPU OTBETaxX Ha
BOTIPOCHI.

OueHka «y10BJ1€TBOPUTEIBHO» CTAaBUTCS, €CIIU:

- 3ajjaHue BbINoJMHEHO Ha 40-50%, n3nokeHue marepuaia BbI3bIBAECT 3aTPYJHEHHE, OTBETHI Ha
BOIPOCHI 3aTPYAHEHHBIE WIIK OTCYTCTBYIOT.

OneHka «Hey10BJIeTBOPUTEIHLHO» CTaBHUTCS, €CITU

- 3aJJaHHE HE BBIMOJIHEHO B IIOJHOM 00BbEME.

2.3.3 KypcoBoe npoekTupoBaHue

Kpurtepuu ouenku

«3ayeT» CTaBUTCSA B CiIydae, €CIIM BCE TEOPETHUYECKHE BOMPOCHI M IMPAKTHYECKHE 3aTaHUS
PACKpBITBI U peIIeHbl MOJHOCTHIO. [IpH BBINMONHEHUMH MPAKTUYECKOrO 3aJaHUs CTYAEHT 0000LuI
paHee YCBOCHHBIC 3HAHUS M CJejall CBOM BBIBOABL. K 3amauam NpuBEIEHBI MOSICHEHUS, TTOCTPOCHBI
rpaduxu (rae 3To TpedyeT ycioBue)

«He3aueT» cTaBUTCS B TOM Cly4ae, €CIM TCOPETHYECKHE BONPOCH HE PACKPHITHL. 3amgadu
pewensl Ha 50%.



2.3.4 TllpakTHYecKHe 3aHATHUS
KpuTtepun oneHnBaHus NPaKTHYECKUX 3aHATHIA

Kpurepun ouenku

«OTJIMYHO» - CTaBUTCS MPU NPaBUILHOM 0(OPMIICHUH, TPABUIILHO, BHITOJHEHHBIX pacyeTax,
CBOeBpeMeHHOI\/'I Caa4ec U 3alIMTC U IMPU MPABUIIBHBIX OTBCTAX IIPU 3alUTC;

«XOPOLIO» - CTABUTCS MPU HE3HAYUTEIBHBIX OTCTYIUICHUSX B 0(OPMIICHUH, OJTHOM-IIBYX
omMOKax B pacueTax, CBOeBPEMEHHOH c/jaue 1 3aluTe;

«Y/10BJIETBOPHUTEJIbHO» - CTABUTHCS MIPU OMIHUOKaxX B 0pOpMIICHUH, B pacueTax U
HECBOEBPEMEHHOM CJ1aue, a TaK K€ €CJIU MPHU 3alIUTe CTYJACHT He OTBETUJI HA TPU BOIPOCaA;

«HeyI0BJIeTBOPUTEIbHO»- IIPU HEBHITIOJHEHUH 3a/1aHUS.

2.3.5. IIpomeskyTouHasi aTTecTanus — AnpdepeHIHMPOBAHHBII 3a4eT
Kpurepun ouenku
«OTJIMYHO» - CTaBUTCS IPU IPABWIBHOM OTBETE HA TPH BOIIPOCA U3 PA3HBIX Pa3JENIOB;
«XOPOLIO» - CTABUTCS IPH NIPABUIILHOM OTBETE HAa TPU BOIIPOCA, 1BA U3 KOTOPBIX U3 OJHOIO pa3zieia;
«YAOBJICTBOPHTEJIBHO» - CTABUTCS IIPH IIPABWJIBHOM OTBETE Ha J[Ba BOIIPOCaA;
«HEY0BJIETBOPHUTEJIBbHO»- IIPU OTCYTCTBUM OTBETA HA BOIIPOCHI.

3.KOHTPOIbHO-01leHOYHbIe MATEPHAJIbI
3.1. Texkymasi arrectauusi CTyIeHTOB.

Texymast aTrectanusi M0 MEXIUCHMIIMHAPHOMY KOMIUIEKCY «YCTPOMCTBO M TEXHHUYECKOE
00CITy’)KUBaHUE KOHTAaKTHON CETH» MPOBOAUTCS B OpPME KOHTPOIBHBIX MEPONPUSTHI (ycmHbill onpoc,
oyeHKa meopueckux pabom 6 guoe 00K1A008, pechepamos u npe3eHmayuil Ha CEMUHAPCKUX 3AHAMUSAX,
3auuma npakmuyeckux pabom u np.), oueHNBaHUEe (PaKTUIECKUX PE3yIbTaTOB OOYUYECHHUS CTYICHTOB,
OCYILECTBIISICTCS MTPETOIaBaTeNIeM.

OObeKkTaMM OLICHUBAHUS BBICTYNAIOT:

- y4eOHas MUCIUIUIMHA (aKTUBHOCTh HA 3aHSTHSAX, CBOCBPEMEHHOCTH BBHITIOJIHEHUS PA3TUIHBIX
BUJIOB 33/1aHUH, TOCELAeMOCTh BCEX BUIOB 3aHATHH MO aTTECTyEeMOM JTUCLUIUINHE);

- CTEIEHb YCBOCHUS TEOPETHUECKUX 3HAHU;

- YPOBEHb OBJIAZICHUS IPAKTUIECKUMHU YMEHHUSIMHA U HaBBIKAMH 10 BCEM BHUIaM y4eOHOU paboThI;
- Pe3yIbTaThl CAMOCTOATEIBHOM PabOTHI.

AKTUBHOCTh CTYZCHTa Ha 3aHATUSAX OIICHWBAETCS Ha OCHOBE BBIMOJHEHHBIX CTYIACHTOM palboT u
3aJjaHuii, TPeyCMOTPEHHBIX JaHHOH paboueil mporpaMMoi MEKIUCIUIUIMHAPHOTO Kypca.

3ananus 1J19 TeKyleil arrectaunu (KOHTPOJIbHBIN ONPOC)

Pa3nes 1: YerpoiicTBO U TexHHMYecKoe 00C/Ty:KMBaHUE KOHTAKTHOM ceTH
Tema 1.1. KoHTaKTHBIE MOABECKH:
Bonpocsl 1J11 yCTHBIX OIIPOCOB :
1.ITpocThie KOHTAKTHBIE MOJIBECKH.
2.Ctpenbl mpoBeca KOHTAKTHBIX TPOBOJOB M HUX BIMSHHE Ha Ka4eCcTBO TOKOocheMa. 3.J[muHBI
MIPOJIETOB, IOIyCKAaeMbIe CKOPOCTH JIBHYKEHUS SJIEKTPOIIOABI)KHOTO COCTaBA.
4.0061acTh MPUMEHEHUS MMPOCTHIX KOHTAKTHBIX TIOJIBECOK.
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Tema 1.2 OcHOBHBbIE MaTepHaJibl KOHTAKTHOM CeTH.
Bonpocekl 1J151 yCTHBIX OMIPOCOB :

1. KoHTakTHBIE TPOBO/IA.

2.Hecymue TpocChl.

3.YcunuBaroine, NuTamnme, 0TCachlBAOIINE TPOBOIA.



4.ITpoBo/ia BO3AYIIHBIX JIMHUM, SJIEKTPUUECKUX COCIUHUTENICH U CTPYH. 5.DJNEKTPONPOBOIHOCTD,
M3HOCOCTOMKOCTh, TEPMOCTOMKOCTh U KOPPO3MOHHAS YCTOMYUBOCTH TPOBOOB.

6.CtangapThl, COPTAMEHTHI U TEXHUYECKHUE YCIOBUS HA MPOBOJA.

7. TunoBble cOYETaHUS MPOBOJIOB U SKBUBAJICHTHOE C€YEHUE KOHTAKTHBIX MOIBECOK.
8.HomuHanbHBIE TOKH.

Tema 1.3 ApMaTypa M y3Jibl KOHTAKTHOI ceTH:

Bomnpocs! 1J1s1 yCTHBIX OIIPOCOB:
1.Jletanu 1u1st HOJIBECKH HECYLIErO TPOCa, MUTAKOLIUX, YCUIMBAOIIUX U IPYTUX ITPOBOJIOB.
2.0xoHIIeBaHUE U aHKEPOBKA MTPOBOJIOB KOHTAKTHOM CETH.
3.CTpIKOBaHHE TMPOBOJAOB KOHTAKTHOW CE€TH C TIOMOIIBIK 3aKMMOB, CBAapKd XOJOJHOW,
TEPMUTHOM, B3PbIBOM U APTOHHOM.
4.CTpyHBI U CTPYHOBBIE 325KHUMBI.
5.®uKkcaTopbl KOHTAaKTHOM ceTH, TpeOOBaHHMS K HUM: KiacCcU(UKAIMs, YCTPOWCTBO, 00JacTh
MIPUMEHEHHUS PA3JIUYHBIX TUIIOB.
6.PaboTa cxxaThIX U pacTAHYTHIX (PUKCATOPOB.

Tema 1.4 BeTpoycTOiYHBOCTD KOHTAKTHOM CeTH:

Bomnpoce! 1J151 YCTHBIX OIIPOCOB :

l.PacueTHple KIIMMAaTHYECKHE YCIIOBUS: palilOHMpOBaHUE Teppuropuu Poccum mo temmeparype,
roJIOJIEy U CKOPOCTHOMY HAIOpy BETpa.

2.PacueTHbIE pEKUMBI.

3.Harpy3ku, neiicTByrolre Ha MpoBOia KOHTAKTHOU CETH.

Tema 1.5 [IluTaHue U CeKIMOHUPOBAHUE KOHTAKTHOM CETH:
Bonpocsbl 1151 YCTHBIX ONPOCOB :

1.YcnoBHble 0003HaAUEHUS, TPUHATHIE HA CXeMaX MUTAHUS U CEKIITMOHUPOBAHMUSL.

2.CriocoObl MUTaHKUSI KOHTAKTHOM CETH.

3.CeKIIMOHNPOBaHNE KOHTAKTHOM CeTH (MPOAO0JIBbHOE U MONIEPEUHOE), TPEOOBAHUS U CXEMBI.
4.CxeMbl TUTaHUS KOHTAKTHOW CETH NMEPEMEHHOTO M MIOCTOSTHHOT'O TOKA OT TATOBBIX IMTOJCTAHIIUMN.
5.Mecta Tokopasjaena, IPUIMHBI MIEPEKOTra KOHTAKTHBIX MPOBOJIOB U 3aIlIUTA OT HUX.
6.ConpskeHUs] aHKEPHBIX YU4aCTKOB, HEU30JIUPYIONTUE U U30JUPYIOIIHE.

7.HelTpalibHbIE BCTaBKU.

8.CeKIIMOHHBIE Pa3beIMHUTEIN: Ha3HAYCHNE, KOHCTPYKIIHSI, IIPUBO/IBI.

Tema 1.6 CocTaBiieHHe MOHTAKHBIX IJIAHOB KOHTAKTHOM CETH:

Bonpockl 1J151 YCTHBIX OMIPOCOB :

1.001111€e OJIOKEHHUS IT0 COCTABJIEHUIO IINIAHOB KOHTAKTHOM CETH.

2.YcioBHBIE 0003HAYEHUS, NMPUHATHIC HA IJIAHAX, OCHOBHBIC rabapuUThl M HOPMBI PaCIOJIOKEHUS
POBOJIOB W OMOp, pa3OWBKa OMOpP M TPACCHPOBKA IPOBOJOB KOHTAKTHOW CETH CTAHIMHA U
MIEPETOHOB.

3.Pa3nuuus B npuHIMIAX TPACCUPOBKU KOMIIEHCUPOBAHHON U HOHyKOMneHgléIpOBaHHoﬁ IIOJIBECOK.

Tema 1.7 Ilonaep:xuBaroniue ycTpoicTBa KOHTAKTHOM CeTH:

Bonpocsl 1J1st YCTHBIX ONIPOCOB :

1.Buabl noanepKuBarmInX YCTPOUCTB.

2.Tunbl, KOHCTPYKLUH, 00JIACTh IPUMEHEHUS! KOHCOJICH, )KECTKUX U THOKUX MOTIEPEUrH.



Tema 1.8 Onopbl KOHTAKTHOI ceTH M 3aKpenJieHHe X B TPYHTe:

Bonpocsl /151 YCTHBIX ONIPOCOB :

1. Knaccudukanus u 06acTh MPUMEHEHNS PA3IMIHBIX TUIIOB OTIOP.

2.Kene300€TOHHBIE OMOPBI: THIIBI, CIOCOOBI M3rOTOBJICHUS, HOPMATHUBHBIC H3THOAIONINE MOMEHTHI,
MapKUpPOBKa.

3.MeTtannmyeckue Onophl: TUITBL, KOHCTPYKIMH, MAPKHPOBKA.

4.Pacuet 1 mon6op orop KoHTakTHOM ceTH. OOIIMe CBeACHUS O TPYHTE.

5.Cr1oco0pl 3aKpeTIeHHs ONIOp B IPYHTE.

6.Turel hyHIaAMEHTOB, OTTSDKEK.

7.21meKTpoKOppOo3Us apMaTypbl PyHIAMEHTOB U ()YHIaMEHTHOM YacTH OIIOP.

8.Mepbl GOpBOBI C AEKTPOKOPPO3UEH.

9.3akpeIIcHUE OIop B 0COOBIX YCIIOBHUSX.

10.KoHcTpyKiumst onop U UX 3aKpeIvieHWe B TPYHTE€ HA Y4acTKE KOHTAKTHOM CeTH MOCTOSIHHOTO TOKa
mann «MockBa — CaHkt-IlerepOypr».

Tema 1.9 PesnbcoBble menu, 3a3eMJIeHNs, 3aAII[UTHbIE YCTPOICTBA M OTPAaXKIEHUSI
Bonpocsl 1Jis1 YCTHBIX ONPOCOB :

1.PenbcoBast nienb Kak 0OpaTHBINA MPOBOJI TATOBOM CETH, €€ ycTporcTBa. 2.0 JHOHUTOYHBIC U
JIBYXHUTOUYHBIE PEJIHCOBBIC LICTIH.

3.Hpe,[[OTBpaH_[eHI/I€ CTEKAHUS TATOBBIX TOKOB C PCIIbCOB.

Tema 1.10 B3aumoaeiicTBHe KOHTAKTHBIX MOJBECOK U TOKONMPUEMHHKOB:
BonpocsI 1J1st YCTHBIX ONIPOCOB :
1.0061ue NOHATHSL O KOHCTPYKIHUAX U pab0Te TOKOITPUEMHHUKOB.
2.HaxxaTe TOKONPHEMHUKOB HA KOHTAKTHBIM IIPOBOJ M €ro COCTaBJstomue. 3.XapaKTepUCTUKU
TOKOIIPUEMHHUKOB.
4.Tunbl TOKOChEMHBIX IJIACTUH U BCTaBOK.
5.2MaCcTUYHOCTb KOHTAKTHBIX MTOJIBECOK.
6.Kectkue To4ku.
7.TpeboBaHus K KOHTAaKTHBIM MOJBECKaM U TOKOIPUEMHHUKAM JJIs TIOBBIILIEHHBIX CKOPOCTEH JIBIKEHUS U
IIPOITYCKA TSKEIIOBECHBIX ITOE3/10B.
8.0c00eHHOCTH B3aUMOJICUCTBHSI KOHTAKTHBIX MOABECOK M TOKOPUEMHHUKOB B 3UMHUX YCIIOBHSIX.

Tema 1.11 Mexanuveckue pacueTbl MPOCTHIX U HENMHbIX KOHTAKTHBIX MOJABECOK:
. 1.Ilenn MexaHMUECKOTO pacyeTa MoABECOK.

2.YpaBHEeHHE MPOBUCAHUS CBOOOTHO MOABEIIEHHOTO MPOBO/IA.

3.HaTskeHne 1 cTpensl IpoBeca PH Pa3HbIX aTMOC(HEPHBIX YCIOBHUSX.
4.YpaBHEHHUE COCTOSIHUS TPOBOJIA.

5. DKBUBAJICHTHBIN MPOJIET.

6.Bb160p ncxoIHOTO pexkuMa JIJIsl pacdyeTa mpoBoaa (KPUTHUECKUN MPOJIET).
7.110ps 0K MEXaHUYECKOTO pacyeTa IIPOBOIOB.

8.MoHTaxHbIE TaOTUIIBI U KPUBBIE.

9.MexaHnuecKre pacyeThl KOHTAKTHBIX MOJABECOK.

Paznen 2. Texuuueckoe 00C1y:KUBAHNE KOHTAKTHOM CeTH

Tema 2.1 Opranuszanusi 0e30macHbIX YCJAOBHH Tpyda NPH TeXHUYECKOM OOCTY:KUBAHUM U
PeMOHTE YCTPOMCTB KOHTAKTHOM CeTH:

Bonpochbl 1Jis1 YCTHBIX ONPOCOB :

1.Opranuzanust TEXHHUECKOTO OOCTYKUBAaHUS M PEMOHTA KOHTAaKTHOU CETH.
2.PaiioHbl KOHTAaKTHOM CETH.

3.3aaun TEXHUYECKOT0 00CTYKUBAHUSI.



4. MOHTaXHO-BOCCTAaHOBUTEJIHHBIC CPEACTBA PATOHOB KOHTAKTHOM CETH U 00ECTICYCHHUE HX
TOTOBHOCTH K MPOBEJICHUIO aBApUIHO-BOCCTAHOBUTEIBHBIX paboT. 5.OpraHuzanus aBapuitHO-
BOCCTAHOBUTEIJIBHBIX paboT, paboT MO YCTpaHEHHIO HApYIIEHUI HOpMaIbHOU paboThl yCTPOUCTB
KOHTaKTHOU CETH.

Tema 2.2.9kcniryatanusi, TeXHH4ecKoe 00CIy;KMBaHNE H PEMOHT YCTPOHCTB KOHTAKTHOM CeTH
Bonpocsl 1Jis1 yCTHBIX ONIPOCOB ©

1. TexHoOrus KaMTAIBHOTO U TEKYIIETO PEMOHTOB, POBEPKA TEXHUYECKOTO COCTOSIHUS H
peryJiupoBKa y3J0B KOHTAKTHOM CETH.

2. W3HOC KOHTAaKTHBIX IIPpOBOOOB. Mepbl 10 CHNKCHHIO M3HOCA.

3. Bausuwue rososiesa Ha COCTOSTHIE KOHTAKTHOM CETH U BO3IYIIHBIX JIUHHA, MEPBI IO
YCTPaHEHUIO U NPEIYNPEXIECHUIO TOI0JIeAa.

4. Buusaue I'PO30BLIX SIBJICHUH U BETpa. Mepbl 10 CHNKCHHIO UX BOSHCﬁCTBHH Ha KOHTAKTHYIO
CCTh.

5. Buapl NOBpeXICHNH YCTPONCTB KOHTAKTHOW CETH W BO3IYIIHBIX JTMHUN

Tema 2.3 CoopykeHHe KOHTAKTHOH CeTH:

Bonpocsl 1Jis1 YCTHBIX ONIPOCOB :

1.Kakue pabGoThl IO COOPYKEHUIO KOHTAKTHOM CETH OTHOCATCS K CTPOUTEIbHBIM paboTaM, a Kakue K
MOHTAXKHBIM?

2.Kakue malnHbl UCIIOJIB3YIOT IIPH COOPY>KEHUN KOHTAKTHOW CETH?

3.Kakumu ciocobamu pou3BOASIT MOHTaX ITPOBOJIOB IIEMTHON KOHTAKTHOM MOJIBECKU?

4.Kax BbIOHMpaIOT ciocod Mpou3BOACTBA padOT MO COOPYKEHUIO KOHTAKTHOM ceTu?

5.Kak npou3BoAsIT NpOBEPKY U MPUEMKY yUacTKa B 3KCIUTyaTalUio?

3.2 CamocTosiTeJbHasi padoTa CTyAEHTOB.

Pa3nes 1: YerpoiicTBO 1 TexHMYecKoe 00C/Ty;KMBAHUE KOHTAKTHOM CeTH
Tema 1.1. KoHTAKTHBIE TOABECKH.

Tembl 1OK/I210B ¥ Npe3eHTALNIA:

BI/IIIBI KOHTAKTHBIX ITOABECOK

Tema 1.2 OcHOBHBIE MaTepHaJIbl KOHTAKTHOM CeTH.

TeMbl JOKJIAA0B U NPe3eHTALUIL:

KoHnTakTHBIE TPOBOJA.

Hecymue tpocsl.

[TpoBOoaa BO3AYLIHBIX JINHUM, JIEKTPUYECKUX COEAMHUTENEH U CTPYH

Tema 1.3 ApmaTtypa u y3.JIbl KOHTAKTHOI ceTH:

TeMbl 10K/I210B U Mpe3eHTAIUIi:

CTeIKOBaHUE IIpOBOAOB KOHTAKTHOM CETH C IIOMOIIBIO 3a)KUMOB. 87
AHKEpOBKa IMPOBOJIOB KOHTAKTHOW CETH.

Tema 1.4 BeTpoycTOiYHBOCTh KOHTAKTHOM CeTH:
Tembl 1OK/I210B U Npe3eHTALNIA:
Harpy3ku, nelicTByromue Ha IpoBOia KOHTAaKTHOM CETH



Tema 1.5 IlnTanue n ceKUNOHUPOBAHME KOHTAKTHOM CeTH:
TeMbl JOKJIAA0B M NIPe3eHTAIUIA:
Cnioco0bl MUTaHUSI KOHTAKTHOM CETH.
CxeMBbI MUTAaHUSI KOHTaKTHOM CETU NEPEMCHHOI'0O U MMOCTOAHHOI'O TOKA.
HeiiTpanbHbie BCTaBKHU.
CCKI_[I/IOHHI:IG Pa3bCAUHUTCIIN.

Tema 1.6 CocTaBjieHHe MOHTAKHBIX IIJIAHOB KOHTAKTHOM CeTH:
TeMbl JOKJIAA0B U Npe3eHTALUIL:
CocraBieHHUE IJ1aHOB KOHTAKTHOH CETH.

Tema 1.7 Iloaaep:xxuBaroniye yCTPOHCTBA KOHTAKTHOM CeTH:
TeMbl JOKJIA0B M MIPEe3eHTALUIA:
[TonnepxxuBaronue ycTpoimcraa

Tema 1.8 Onopsl KOHTAKTHOM CeTH U 3aKpeNJieHHe UX B TPYHTe:
TeMbl T0KJIA10B U NPe3eHTAIHIL:

Tumnsl omop.

Tunb! GyHIAMEHTOB, OTTSDKEK.

Tema 1.9 PeabcoBble 1enu, 3a3eMJIeHUs, 3alIIUTHbIE YCTPOCTBA M OIPaKIEHUS .
Tembl 10K/I2/10B U NIPe3eHTALMIA:

PenncoBas nere.

OOHOHUTOYHBIE U ABYXHUTOYHBIE PETHCOBBIEC IETTH

Tema 1.10 B3aumoneiicTBue KOHTAKTHBIX NMOJABECOK U TOKONPHEMHHUKOB:

TeMbl JOKJIAA0B U NPe3eHTAIUIA:

TpeboBaHUsT K KOHTAKTHBIM IOJIBECKaM W TOKOIIPHEMHHKaM JUIS MTOBBIICHHBIX CKOPOCTEH JTBMKCHUS U
MIPOITyCKa TSHKEJIOBECHBIX ITOE3/I0B.

KoHCTpyKIHs TOKOIPUEMHHUKOB.

Tema 1.11 Mexanuyeckue pacyeTbl NPOCTHIX U HEMHBIX KOHTAKTHBIX MOJABECOK:
TeMbl JOKJIAA0B U NPe3eHTALUIL:
HatspkeHue u cTpelbl poBeca MpU pa3HbIX aTMOC(HEPHBIX YCIOBHSIX.

Paznen 2. Texunueckoe 006Cc/1y:KUBaAaHNE KOHTAKTHOM CeTH
Tema 2.11 Opranuzanusi 0e30MaCHBIX YCJIOBHI Tpyaa NPH TEXHUYECKOM OOCTYKUBAHUM H

PEeMOHTE YCTPOICTB KOHTAKTHOM CeTH:

Tembl 1OK/I210B ¥ Npe3eHTALIA:
3a1a4 TEXHUUECKOTr0 00CITy KUBaHUS

Tema2.2.9kcmuryaTanus, TeXHHYECKOe 00C/Ty’)KHBAHUE H PEMOHT YCTPOMCTB KOHTAKTHOM CeTH
Tembl 1OK/I210B ¥ Npe3eHTALIA:
[Iepexoru npoBOAOB U MEPHI 110 X IIPETOTBPAILECHHUIO

Tema 2.3 Coopy:KeHHsI KOHTAKTHOI CETH:

TeMbl T0KJIA0B U NIPe3eHTAIHIL:



MariuHsbl, HCTIOIB3YEMBIE IIPU COOPYKEHUN KOHTAKTHOW CETH.
Bunbr paboT 1o coopyXeHHIO K/C.

3.3 3anaHus HA NPAKTHYeCKHUe 3aHATHUS
Pa3zgen 6. YcTpoiicTBO KOHTAKTHOM CeTH

Tema 6.1. KoHTAKTHBIE IOABECKH
IIpakTH4yeckoe 3ansiTHE
Tema:CpaBHeHHE U aHAIHM3 TTAPAMETPOB PA3IMYHBIX KOHTAKTHBIX TTOJIBECOK

I/I3yqu1/Ie KOHCTPYKIHUH HCKOMIICHCUPOBAHHBIX,IIOJTYKOMIICHCUPOBAHHBIX 1 KOMIICHCUPOBAHHBIX
KOHTAKTHBIX ITIOJBCCOK

Nzyuenue KoHCTpYKIMK KOHTaKTHOM noaBecku KC-200
Pa3jen 6. YcTpoicTBO KOHTAKTHOM CeTH

Tema 6.2. OCHOBHBbIe MATEPHAJIBI KOHTAKTHOM CeTH
IIpakTH4eckoe 3aHsATHE

Tema: «CpaBHUTEIbHBIE XapAKTEPUCTUKU PA3JIMUYHbBIX IPOBOJOB IPUMEHIEMBIX HA KOHTAKTHOM cETH»

I_Ie.]'[b 3aAaHATHUA: Hay‘{I/ITBCSI COCTaBJIATH CpaBHI/ITeHLHBIe XapaKTepI/ICTI/IKI/I pa3HI/I‘IHHX HpOBOI[OB
MIPUMEHSIEMbIX Ha KOHTAaKTHOU CETH.
Hcxonnble nanHble: TUM U y3€Jl [IEMHOM KOHTAKTHOW MOJIBECKH (3a4a0TCS MPENOoJaBaTeIeM COIIACHO

tabn. 1.1, 1.2).

Tunbl KOHTAKTHBIX MTOABECOK

Taomuma 1.1

Howmep Hecywmmii Tpoc KoHnTakTHBII Cucrema Toka Tun noxBecku

BapUaHTa MPOBO/JI

boxoBoO# IyTh

— IMBCM-70 M®-85 [TocTossHHBIHM KC 70

[lepemeHHbIN

['maBHBIN ITyTh

1 M-120 bp®-100 [TocTosHHBIH KC 140

2 M-95 M®-100 To xe KC 160

3 M-95 2M®-100 KC 120

4 M-120 2M®-100 —»— KC 140

3) M-120 2M®-100 —»— KC 160

6 I[MECM-95 Hn®-100 [TepeMeHHBIH KC 120

7 M-95 bp®-100 To xe KC 160

8 I[TECM-95 bp®-100 —»- KC 140

0 M-95 M®-100 KC 160

10 I[TBCM-95 M®-100 —»— KC 140

Taonuma 1

Y3e1 nenHord KOHTaKTHOM MOJIBECKU

Homep 'Y3en nenHOM KOHTaKTHOM IOJABECKH

BapHUaHTa

1 IAHKEpOBKAa KOMIIEHCUPOBAHHOW LIEMHOW KOHTAKTHOM MOABECKH Ha MEPETOHE]
(puc. 1.1)




2 IAHKEpOBKa TTOJIyKOMIIEHCUPOBAHHOM IIEMHOW KOHTAKTHOW TMOJIBECKH Ha OOKOBBIX|
MyTsIX Ha cTaHuuu (puc. 1.2)

3 Cpenusis aHKEpOBKAa KOMIICHCUPOBAHHOM IIEMHOM KOHTAKTHOW TMOABECKH ISt
neperona (puc. 1.3)

4 CpenHssi aHKEpOBKa IOJIyKOMIIEHCUPOBAaHHOW LEMHOM KOHTAaKTHOM IOABECKU
OOKOBBIX IyTel cranimu (puc. 1.1)

5) Kperienne Hecyniero Tpoca Ha HEU30JUPOBAHHOM KOHCOJIM W Ha KECTKOM
nonepeunte (puc. 1.4, 1.5)

Tab6muna 2

Kpatkue TeopeTnueckue CBEJCHUS

[Ipu BBIOOpE OMOPHOIrO y37a M ONPEAEICHUU CIoco0a aHKEPOBKH MPOBOJOB IIETHOM KOHTAKTHOW
MOJIBECKH HEOOXOJMMO YUUTHIBATH CKOPOCTH JBIKEHUS MOE3/I0B 110 JAHHOMY Y4acTKy M TO, YTO YeM
BBILIIE CKOPOCTh JABMJKEHHs IOE3710B, TeM OOJIbLIeH 31aCTUYHOCTBIO JOJDKHA 00JanaTh IerHas
KOHTAaKTHasl 110JIBECKA.

Apmarypa KOHTaKTHBIX ceTell mpeacTaBiseT coOOl KOMIUIEKC JeTaiel, NpeJHa3HAaYeHHbIX s
KpEIUIEHNUs KOHCTPYKUUHM, (pUKcAlMK MPOBOJOB U TPOCOB, COOPKH Pa3IMYHBIX Y3JI0B KOHTAKTHOU
ceru. OHa JoDKHA 00JIafiaTh JOCTATOYHOM MEXaHWYECKOH MPOYHOCTHIO, XOPOLIEH CONMpsATraeMoCThIO,
BBICOKOM HAJIE)KHOCTBIO M TAaKOW K€ KOPPO3UWHOM CTOMKOCTBIO, a JUJII CKOPOCTHOI'O TOKOChEMA —
ele ¥ MUHUMaJIbHOU MAacCOM.

Bce netanu KOHTaKTHBIX ceTel MOKHO pa3JeUTh Ha JIBE IPYIIIbl: MEXaHUUYECKHUE U TOKOIIPOBOISIINE.
K nepBoii rpynmne oTHOCATCS J€TalI, PACCUUTAHHbBIE TOJBKO HA MEXAHUUYECKNE HArPy3KU: KIMHOBON U
LAHTOBBIA 3aKMMBI JJI1 HECYLIETO TPOCa, Celyla, KOy BUJIOYHBIE, YIIKU Pa3pe3Hble U HEPA3PE3HbIE
U T.IL

Ko BTopo#l rpymme — peranu, pacCUMTaHHbIE HAa MEXAHWYECKHE M JJIEKTPUYECKHE Harpy3Ku:
LIAHTOBBIE 3a’KUMBI Ul CTBIKOBAHHS HECYILIETO TPOCA, OBAJIBHBIE COECIUHUTENN, CTHIKOBBIE 3a)KUMBI
JUIsl KOHTaKTHOTO MPOBOJIA, CTPYHOBBIE, COEIMHUTENbHBIE U TepexojaHble 3axkuMmbl. [lo marepuamy
M3TOTOBJIEHUS JETAIM apMaTypbl JEJATCS HA YyTyHHbIE (KOBKMH WJIM CEpBII UyTyH), CTaJbHBIE, U3
I[BETHBIX METAJUIOB U UX CIUIaBOB (Me/b, OpOH3a, aIFOMUHMMN, JTaTyHb).

W3nenus m3 dyyryHa MMEIOT 3allMTHOE AaHTUKOPPO3UHHOE MOKPBITHE — ropsiuee OLMHKOBAaHUE, a U3
CTaJIM — BJIEKTPOJIUTUYECKOE OLIMHKOBAHUE C MOCIEAYIOIIUM XPOMUPOBAHUEM.
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Puc. 1.1. AHKepoBKa KOMIEHCHUPOBAaHHOW IEMHOW KOHTAaKTHOM IIOJBECKM IMEPEMEHHOro (s) H
MOCTOSTHHOTO (6) TOKa:

1 - oTTsbKKa aHKepHas; 2- KPOHIITEHH aHKepHBIN; 3, 4,19-Tpoc KOMIIEHCATOpa CTaJbHON JHaMETPOM
11 MM, nouHOM cootBeTcTBeHHO 10,11,13 M; 5 - Oiok kKoMmrieHcartopa; 6 - KOPOMBICIO; 7 - IITaHTa
«YIIKO - IBOMHOE yIIKO» JIUHON 150 MM; 8 - miiacTuHa peryiaupoBoYHas; 9 - U30JATOP C MECTHUKOM;
10 - m3omATOp € cepbroi; 11 - aMeKTpUUECKUI COSAMHUTEND; 12 - KOPOMBICIIO ¢ ABYMS ITaHTamu; 13,
22 - XOMYT COOTBETCTBEHHO It 25-30 rpy30B; 14 - OrpaHUYUTENb IS TUPISHI TPY30B OJAHMHAPHBIN
(ci) u caBoennslit (0); 15 - Tpy3 Keae300€TOHHBIN; 16 - TpOC orpaHHYHUTENS TPY30B; 17 - KPOHIITEHH
OTPAaHUYHTENS TPY30B; 18 - MOHTaXXHBIE OTBEpCTHS; 20- MITaHTa «IMeCTUK-ymKo» aauHoi 1000 mm; 21
- KOPOMBICTIO JUJISl KPEIJICHHUS] JIBYX KOHTAaKTHBIX MPOBOAOB; 23 - mTaHra mais 15 rpysos; 24 -
OTPAaHUYUTENb JJI OJIMHAPHON THPISHILI Tpy30B; Ho - HOMUHANBHAS BBICOTA MOJABECA KOHTAKTHOTO
MIPOBO/Ia HAJl YPOBHEM T'OJIOBKH pejibca; by - paccTosiHue OT rpy30B 10 3eMIU WK (PyHAaMeHTa, M
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Puc. 1.2. AHKepOBKa MOTYKOMIIEHCUPOBAHHOM IIEMTHOM MOABECKH NIEPEMEHHOTO TOKA C ABYXOJOUYHBIM
KOMIIEHCATOPOM (@) U TOCTOSIHHOT'O TOKa € TPEXOJIOUYHBIM KOMIIEHCATOPOM (0):

1 - oTTsKKa aHKepHas; 2 - KPOHIITEHH aHKEPHBIN; 3 - MITaHTa «IECTUK - JBOHHOE YIIKO» JUTHHOM
1000 mm; 4 - M307IATOpP € MECTHKOM; S - M30JATOP C CEpbroif; 6 - Tpoc KOMIIEHCATOpa CTaJbHOU
nuametrpom 11 mMMm; 7- 6J10K KOMTIEHCATOpa; 8- MTaHTa «Iec- TUK-yImKo» JutrHou 1000 mM; 9 - mTanra
st tpy30B; 10 - rpy3 xene3o0eronnsiit; | | - orpanuuuTens 1isi OAMHAPHOW TUPISHIBI TPy30B; 12 -
TPOC OTpaHUUYUTENS TPY30B; 13 - KPOHINTEHH OTPaHUIUTEINS TPY30B; 14 - TpoC KOMIIEHCaTOpa CTATBHOM
muamerpoM 10 MM, mmuoit 10 Mm; 15 - xomyT ans rpy3oB; 16 - orpaHHMuYUTENnds IS CABOCHHOU
TUPJSHABI TPY30B; 77 - KOPOMBICIIO JIsl aHKEPOBKU JIBYX ITPOBOJIOB
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Puc. 1.3. Cpennss
AHKEPOBKa KOMIIEHCUPOBAHHOM (a-7) M TOJYKOMIIEHCUPOBAHHON (€) LEeMHbIX KOHTaKTHBIX
MOJIBECOK; JUISI OJAMHAPHOTO KOHTAaKTHOTO mpoBoaa (0), ABOWHOTO KOHTAKTHOTO MpoBoaa (T);
KpeIJIeHHe HEeCYyIIero Tpoca W Tpoca CpeJaHell aHKEPOBKM HAa M30JUPOBAHHOM KOHCoIU (B) W Ha
HEW30JUPOBaHHOW KoHcoH (D):
1 - ocHoBHOH Hecymwmil Tpoc; 2 - TpOC CpeaHEell aHKEpOBKM KOHTAaKTHOTO MpoBoja; 3 - JOMNOJI-
HUTENbHBIN TpoC; 4 - KOHTAaKTHBIA MPOBOI; S5 - 3aKHUM COCIUHUTENBHBIN, 6 - 3a)KUM CpeaHei
AHKEPOBKH; 7- KOHCOJIb M30JIMPOBAHHASA, 8 - CENJIO IBOWHOE; 9 - 3aKMM CpeaHed aHKePOBKH IS
KpeIieHus Ha HecyeM Tpoce; 10— u3onsaTop.

Puc. 1.4. erHJIeHI/IC HECYULICT'0 TpOCa Ha HeI/I3OHI/Ip0BaHHOI>'I KOHCOJIHN
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Puc. 1.5. Kpemienue Hecymiero Tpoca Ha jKECTKOW MOIEpeurHe: a - oOuuil BUI ¢ (DUKCHPYIOIINM
TpocoM; © - ¢ (UKCATOPHOW CTOMKOW; B — Tpe-YroJIbHBIA MOJBeCc co ckobamm: 1 - omopa; 2 -
noriepevrHa (purenb); 3 - TPEyroiabHBIN To/BeC; 4- Tpoc (GUKCHPYIONIHIA; 5- cToika ¢ukcaTopHas; 6 -
¢dukcatop; 7- mranra quametpom 12 mMm; 8 - ckoba; 9 - ceprra ¢ nmectukom; 10 - GONIT KPIOKOBOI
[Topsimok BBIMOTHEHUS

. BriOpaths omopHBINA y3en A 3alaHHOW KOHTAaKTHOW TMOJBECKH U 3apHCOBATh €T0 CO BCEMH
reoMeTpUYeCKUMHU napameTpamu [7, c. 80].

. [TomoOpate MaTepuan u ce4eHrne MPOBOAOB LIS IPOCTHIX U PECCOPHBIX CTPYH OMOPHOTO y37a.
. Bribpats, monb3ysice [6, 9 wunm 12], nmeranm uisi 3aJaHHOTO y3Jla, HAaUMEHOBaHUE U
XapaKTePUCTHKU KOTOPBIX HEOOXOIMMO 3aHECTH B TaOi. 1.3.

. Haiitn petanb 1y1s1 CTBIKOBaHMS KOHTAaKTHOIO NPOBOJA M COEOUHEHHs HECYIIEro Tpoca,
KOTOpBIE TaKXKe 3aHECTH B Tadu. 1.3.

Tab6mma 1.3

JleTanu juis y3710B KOHTAKTHOW CETH

Vi3en noasecku,[HanMmeHoBaHMe IN° netanu Marepuain neranu [[[pumeuanue

meTanu s y3na meTanu

1. Onwmcars HasHaueHume u MecTo YCTAHOBKH IIPOJOJIBHBIX M IIONEPEUYHBIX JJIEKTPUUYECKUX
COEIUHUTEIIEN.

2. OnucaTh Ha3HAYCHHE HEH3OIMPYIONIMX CONPSDKCHMH. 3apHcoBaTh CXEMY HEH3OJMPYIOIIEro
COTIPSIKEHHS] 1 0003HAYUTH BCE OCHOBHBIE Ta0apUTHI.

3. Odopmurs oruer. Caenarh BEIBOJEL.
KoHTpoabHBIE BOIPOCHI
1. Kakwue Harpy3ku BOCIIpUHUMAIOT JI€TAJIM KOHTAKTHOU ceTu?
2. Ot 4ero 3aBUCHUT BBIOOP THIIA OTIOPHOTO y3Jj1a IEMTHOM KOHTAKTHOM MOJIBECKHU?
3. Kakumu cnocoGamMu MOXKHO JOOUTHbCS PABHOMEPHOW DIACTUYHOCTH  LEMHOMN
KOHTAKTHOH moaBecku?



4. Tlouemy misi HECYIIMX TPOCOB MOXKHO MPHUMCHITh MaTEpHalbl, HE O0OJaJarolime

BBICOKOW MPOBOJIUMOCTBIO?

5. ChopmynupyiiTe Ha3HAYCHUE U TUIIBI CPEIHUX aHKEPOBOK.

OT 4ero 3aBUCHUT CIOCOO KPETUICHHS HECYIIIET0 TPOCca Ha MOICPIKUBAIOIICH KOHCTPYKIIHH?

Pa3nes 6: YcrpoiicTBO M TeXHHMYeCKOe 00CTy;KMBAHNE KOHTAKTHOM CeTH

Tema 6.3. Apmatypa u y3Jibl KOHTAKTHOM CeTH
IIpakTH4yeckoe 3aHsATHE

Tema: «IToabop meraneii ¥ MaTEPUAIIOB IS Y3JI0B KOHTAKTHOM CETH

Lean 3aHATHS: HAYYUTHCS TPAKTUYECKH BBIOUPATH ACTAIIN JUIS 3aJaHHOM IIEMTHOM KOHTaKTHOM

INOJABCCKH.

Hcxoanbie JaHHbIE: TUIT UEMHOW KOHTAKTHOW MOABECKH, y3€J LIEMHONM KOHTAKTHOM MOJABECKHU
(3aaroTCs mpemnojaBaTesieM coriacHo Tadi. 2, 3).

Tabmuna 2 Tunel HENHBIX KOHTAKTHLIX MOABECOK

. KoHTakTHbIN
Howmep BapuanTa Hecymmii Tpoc Cuctema ToKa Tun noasecku
IIPOBOJ
BoxoBoli kene3HOA0POKHBIN My Th
— [ECM-70 M-85 Hocroreit KC 70
MepEMEHHBIHN
['1aBHBIN KEIE3HONOPOKHBIN ITyTh
1 M-120 bp®-100 [TOCTOSIHHBIN KC-40
2 M-95 Md-100 [TOCTOSTHHBIN KC-160
3 M-95 2M®-100 [TOCTOSTHHBIH KC-120
4 M-120 2M®-100 [TOCTOSTHHBIN KC-140
5 M-120 2M®-100 [TOCTOSTHHBIN KC-160
6 [T6CM-95 Hn®-100 repeMeHHBII KC-120
7 M-95 bp®-100 [epEeMEHHBII KC-160
8 [T6CM-95 bp®-100 MepeMeHHBII KC-140
9 M-95 M®-100 MepeMeHHBII KC-160
10 [T6CM-95 M®-100 [epEeMEHHBII KC-140
Tabnuia 3 Y3eJ1 nenHoi KOHTAKTHOM MOABECKH
Howmep Y3e71 HenHON KOHTAaKTHOM MOJIBECKU
BapHaHTa
1 AHKEPOBKa KOMIICHCHPOBAHHOM IIEMTHON KOHTAKTHOM MOJIBECKH Ha mieperone (puc. 1).
2 AHKEpOBKa TOJyKOMIICHCUPOBAHHOM IEMTHOM KOHTAKTHOW TIOJBECKHM Ha OOKOBBIX
PKEJIE3HOJJOPOKHBIX MYTAX HA KEJIE3HOJOPOKHOM cTaHIUu (puc. 2).
3 CpenHsisi aHKEpOBKa KOMIIEHCUPOBAHHOM LIEMHOW KOHTAKTHOM IMOJBECKH ISl MEPEroHa
(puc. 3)
4 CpenHsisi aHKEpOBKa IMOJyKOMIIEHCUPOBAHHOW LEMHONH KOHTAKTHOM MOABECKH OOKOBBIX
PKEJIC3HOAOPOXKHBIX MMyTEH XKEIE3HOAOPOKHON cTaHIuu (puc. 3)
5 Kpenenue Hecylero Tpoca Ha HEM30JIMPOBAHHOW KOHCOJIM M HA JKECTKOW TMOIMEpPEUNHE
(puc. 4, 5).

Kp ATKHE TCOPETUYECCKHUE CBCACHUS:




DNEKTPUUYECKUE COCTUHUTEIHN CIIyKaT JJIsi 00€CTIeUeHUs] HAJIEKHOTO KOHTAKTa MPOBOJOB BO
BCEX cllyyasix, Korja TpeOyeTcs oOecrneuuTh MX MapajuleIbHOE COEAMHEHHE WM HEMpPephIBHOCTH
CEYCHHUS BIOJb NCKTPUPHUIIMPOBAHHON JIMHUM, a TaKXKe sl 00ecredeHus MPOTEKaHUs TOKa M0 BCeM
IIPOBOJIAM.

PaznuyHple 27EKTpUYECKHE COSAMHEHUS U IUICH(BI, NMpeqHa3HAYCHHBIC IS TOJKITIOYCHHS
CEKIIMOHHBIX Pa3bEIWHUTENECH, Pa3psAIHUKOB U APYIMX anmnapaToB K MPOBOJAM KOHTAKTHOM CETH,
CTBIKOBBIE DJICKTPUYECKUE COCIUHUTENIM PEIbCOBOM IIEMHM BBIMONHSIIOT W3 MEIHBIX THOKUX He-
M30JIMPOBAHHBIX MHOTOITPOBOJIOYHBIX MPOBOAOB Mapku MI'.

IIpoBoga MI' cBUMBarOT M3 HECKOJBKUX IMPAJIEH, CBUTBHIX, B CBOIO OYEPEIb, M3 HECKOJBKUX
TOHKHX MEJHBIX MpoBOJoK guamerpom 0,52—0,97 mMm. DTtum obecrneunBaeTcss OoJiblias rMOKOCTh
npoBosioB MI' mo cpaBHeHMIO C mpoBojamMu Mapku M. OCHOBHBIE JaHHBICE MEIHBIX THOKHX
HEW30JUPOBAHHBIX TPOBOIOB MI', MpUMEHsAEeMBbIX B KOHTAKTHOW CETH, IpUBEACHBI B Ta0d. 2.13 [5].

3BEHbEBBIC CTPYHBI LEMHBIX MMOJBECOK U3TOTABIMBAIOT U3 cTajieMeIHOM npoBoioku bCM1 uinu
BCM2 numamerpom 4 mm. PeccopHble cTpyHBI (TPOCHI) BBITIOJHSIOT W3 CTaJEeMEAHOW MPOBOJIOKH
quamMeTpoM 6 MM. OCHOBHBIC JaHHBIC OMMETAIUTUYECKUX CTAJIEMEIHBIX MPOBOJIOK MPUBEACHBI B Ta0I.
2.14 [5].

Apmarypa KOHTaKTHBIX CETell mpeacTaBisgeT cOO0H KOMIUIEKC AeTalei, MpeHa3HAYeHHBIX JIJIs
KpEIUICHUs KOHCTPYKUUH, (PUKCAIlMM MPOBOJOB U TPOCOB, COOPKH PA3IUYHBIX Y3JI0B KOHTAKTHOU
ceTh. Apmarypa JODKHA 00NamaTh JOCTAaTOYHOM MEXaHWYECKOW MPOYHOCTHIO, XOpOIIei
CONPSIraeéMOCTBIO, BBICOKOM HaJEKHOCTBIO U TAKOW K€ KOPPO3UMHON CTOMKOCTBIO, a U1 CKOPOCTHOTO
TOKOChEMa — €I 1 MUHUMAJIbHON MacCOM.

Bce peramm KOHTakTHBIX CETEH MOXHO pa3leiauTh Ha JBE TPYNIbl: MEXaHUYECKYH0 M
TOKOIPOBO/IAILYIO.

K nepBoii rpynne oTHOCATCA €Talu, PACCUUTAHHBIE HA YUCTO MEXaHUYeCcKue Harpy3ku. K Heil
OTHOCSTCSI: KIIMHOBOM 32)KUM, [ITAHTOBBIN 3aKUM JJISI HECYIIIETO TPOCa, CeJjia, KOYIIM BUJIOYHBIC, YIIIKU
pa3pe3Hble U HEpa3pe3HbIE U T.11.

Ko BTOpo#i rpymnme OTHOCSATCS AETalld, PACCUUTAHHBIE HA MEXAaHWYECKHE U DIICKTPUUECKHUE
Harpy3ku. K Hell OTHOCSATCS: IAHTOBBIE CTBIKOBBIE 3a)KUMBbI ISl CTBIKOBAaHUS HECYIIEro TpoOca,
OBaJIbHBIE COEJIMHUTEINH, CTHIKOBBIE 3aKUMBI JIJII KOHTAKTHOTO IPOBOJA, CTPYHOBBIC, COEIUHU-
TEJIbHbIE M TEpexXOoJHble 3axuMbl. [[0 Marepuany HW3rOTOBIEHMS [AETalW apMaTypbl JEIsATCA Ha
YyTyHHBIE (KOBKUW U CEPBIA YyTYH), CTAJIbHBIE, U3 IIBETHBIX METAJUIOB U UX CIUIABOB (Meab, OpoH3a,
ATFOMUHHM, JTATYHBb ).

W3penust u3 4yryHa uMeEIoT 3alUTHOE aHTUKOPPO3UITHOE TOKPBITHE — ropsvYee OLMHKOBAHUE,
a U3 CTaJy — JIEKTPOJIUTUYECKOE OLIMHKOBAHUE C TTOCIIETYIOIUM XPOMUPOBAHUEM.

[Mopsiaok BbINOJIHEHUS:
1. BoiOparh MaTepuan ¥ ceu€HHE MPOBOJOB JJIsi MPOCTHIX U PECCOPHBIX CTPYH OMOPHOTO Y3ia
[ENMHOW KOHTAaKTHOM MOJBECKH MJIs TJIaBHBIX JKENE3HOAOPOKHBIX MyTeH >KeIe3HOIOPOKHOMN
CTaHIIUU.
BriOpaTh peranu 11t 3aaHHOTO Y3I1a, TTONIB3YsCh [9] 1 3aHecTH uX B TaOI. 4.
3. BriOpath geranb aisi CTHIKOBaHWS KOHTAaKTHOTO MPOBOJA M COSAMHEHHS HECYIEro Tpoca |
3aHECTH X B Tab. 4.

N

Jletanu st y3710B KOHTAKTHOM MOJIBECKH

V3en moaBeckw, gerany| HawmmMeHoBaHue Ne neranu o

Marepuan neranu  [Ipumeuanune
IJId y3Jia ACTalln KaTaJiory

4. OHI/ICEITI: HA3HAYCHUC U MCCTO yCTaHOBKI/I HpO,Z[OJIBHBIX nu HOHGpG‘IHLIX BHGKTpI/I‘-IeCKI/IX
COCIUHUTEIICH.

Conep:xaHue oTyera:
1. Omnucanue BbIOOpa MaTepuana M CEUEHHUS MPOBOAOB IS TPOCTHIX M PECCOPHBIX CTPYH



OINOPHOTO Yy3JIa LENHOM KOHTAKTHOW IOJBECKH I TJIABHBIX JKEJIE3HOIOPOKHBIX ITyTEH

KEJIE3HOIOPOKHOM CTaHIIUH.

Omnwucanue BbIOOpA AeTaneit A7 3alaHHOTO Y3J1a IeMHOW KOHTAKTHOM MOJIBECKH.

3. Omnucanue BbIOOpa AeTasiell A7 CTBIKOBAHUSI KOHTAKTHOI'O MPOBOJA U COEAMHEHUS] HECYLIETo
Tpoca.

4. ®opMynHpOBKAa Ha3HAYEHUs NMPOJOJIbHBIX U IOMEPEUHBIX 3JIEKTPUYECKUX COEIUHHUTENEH U
MeCTa UX YCTaHOBKH.

5. BrIBOgEL

N

KOHTpOJ’[bHLIe BOIIPOCHI:

1. Kakwue Harpy3ku BOCIPUHHUMAIOT J€TAIM KOHTAKTHON CETH?

2. OObsICHUTE Ha3HAYEHUE M BUJIbI DJICKTPUUECKUX COCAUHUTENCH.

3. Kakumu crnocobamMu MOXHO CHelaTh DJAaCTUYHOCTh LEMHONW KOHTAaKTHOW IOJBECKH
PaBHOMEPHOI?

4. Tloyemy ansi HECyIIMX TPOCOB MOXKHO MPUMEHSATh MaTEpUalbl, HE O0JIAAIONIUe BBICOKOM
IPOBOIUMOCTBIO?

5. ChopmynupyiiTe MOHATHS HA3HAYCHUS U THIIOB CPETHUX AaHKEPOBOK.
6. Ot yero 3aBUCUT CIIOCOO KPEIJICHHsI HECYIIEro TPOca Ha MOAJIePKUBAIOIIEeH KOHCTPYKIUU?

Pazgen 6: YerpoiicTBO 1 TeXHHYecKoe 00CTy:KMBAHHE KOHTAKTHOM ceTH
Tema6.3. ApmaTtypa u y3Jibl KOHTAKTHOM ceTH
IIpakTH4eckoe 3aHsATHE

Tema: «Bp16op croco0a mpoxoaa KOHTAKTHOM IMOABECKHU IO MOCTOMY

Ienp 3aHATHA: HAYYUTHCSA BBIOMPATh (PUKCATOPBI AJIS MPOMEKYTOUHBIX, MIEPEXOJIHBIX OIOp U
OIIOpP PACIOJIO0KEHHBIX 0] MOCTOM.

HcxonHble naHHbIE: HMCXOJHBIC JaHHbIE BBIOMpPAIOTCS M3 Tabj. 5 COMIACHO IOJIOKEHHIO
damumun obydaronierocs B )KypHaie.

Tabmuua 5
VcxonHble TaHHbBIC
Bapuant Pensed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 (1500[ 1800 800
JmuHa mponera, M 40 | 50 | 60 70 70 | 35 | 50 [65| 70 60
CKopocTh BeTpa, M/C 22 | 25 | 29 32 | 36 | 22 | 25 | 29| 32 36

Bo3BbileHre HapyKHOTO penbca Hajl BHYTPEHHUM JUIsSl BCEX BApUAHTOB NMPUHATH 40 MM

Kpartkue Teopernyeckue cBeneHUs

YcTpoicTBa, ¢ MOMOIIBI0 KOTOPBIX KOHTAKTHBIE NMPOBOJA YACPKUBAIOTCSA B TOPU3OHTAIBHOU
IUIOCKOCTH B TpeOyeMOM TIOJIOKEHHH OTHOCHUTEIIFHO OCH JKEJIEe3HOAOPOKHOTO IyTH (OCH
TOKOIIPUEMHHKA), Ha3bIBAIOTCS (PUKCATOPAMHU.

Ha rnaBHBIX KEJIE3HONOPOKHBIX IYTSIX IEPErOHOB M JKEJIE3HOAOPOKHBIX CTAaHIUA U

IPUEMOOTIIPABOYHBIX JKEJIE3HOJOPOXKHBIX MYTAX, TJ€ CKOPOCTb MABMKEHHs mpeBbimaer 50 km/d,
YCTaHABIIMBAIOT COWICHEHHBIC (PUKCATOPBI, COCTOSIINE M3 OCHOBHBIX W gFPrKHMX JIOTOIHHTEIBHBIX
CTEpPKHEH, CBSI3aHHBIX HETMIOCPEICTBEHHO ¢ KOHTAKTHBIM IIPOBOOM.
[Ipsimble ukcaTopbl UCHOIB3YIOT IPYU MUHYCOBBIX (K OMOpPE) 3Ur3arax KOHTAaKTHOTO MPOBOJIA WK IIPU
TOPU30HTAJILHOM YCWJIMHU, HAIIPABJICHHOM OT OIOPHI B CIy4Yac M3MEHEHMs HAIPABIICHUS KOHTAKTHOIO
poBoJa; 0OpaTHBIE (PUKCATOPBI — TIPH TUTIOCOBBIX (OT OMOPHI) 3UT3araXx KOHTAKTHOTO MPOBOJIA HITH
TOPU30HTAILHOM YCHJIMHU K OTIope (MOAJepKUBAIOIIEMY YCTPOICTBY).




[pu Gompmmx ycumusix (6onee 200 H) ot m3mMeHeHus1 HanipaBlIeHUsT KOHTAKTHOTO TIPOBOJIA HA
BHEIITHEW CTOPOHE KPUBOM MOHTHUPYIOT ruOkue (uxcatopbl. B [IpaBuiax ycTpoiicTBa M TEXHUYECKOM
OKCIUTyaTallil KOHTAKTHOM ceTd [2] ompeneseHbl yCIOBHS YCTaHOBKM THOKMX (hukcaTopoB. DTH
yCIIOBUS IPUBENICHBI B Ta0II. 6.

B o603Hauenusx GpukcaropoB OyKBbI U HU(PHI YKA3bIBAIOT HA €r0 KOHCTPYKLUIO, HAMPSHKEHUE
B KOHTAKTHOM CETH, JJII KOTOPOTO OH MpeIHa3HAYCH, U TeoMeTpudeckue pasmepbl: @ — dukcarop, 11
— NPSAMOH,

0] — oOpaTHbIif, A — aHKepyemoii BeTBH, T — Tpoca aHkepyeMmoi BeTBH, I — rudkuii, C
— BO3JAYIIHBIX CTPENOK, P — pomMOOBUAHBIX 1MOABECOK, VI — W30JMPOBAaHHBIX KOHCOJIEH, Y —
yCUJICHHBIN, udpa 3 — Ha HanpspkeHue 3 kKB (1)1 JIMHMIA TOCTOSTHHOTO TOKA), 25 — Ha HalpshDKEHUE
25 kB (nns nunuit nepemenHoro toka); pumckue mudpst I, 11, I u 1.1, — XapakTepusyoT ATUHY
OCHOBHOTO CTEp:KHsI (pUKcaTOpa.

YcioBus ycTaHOBKU T'MOKHUX (DUKCATOPOB

MakcuMallbHBIH paaiyc KPUBOH, M, IIPU KOTOPOM IPOU3BOIUTCS YCTaHOBKA
PacuerHas ckopocTh
rMOKUX (PUKCATOPOB, IPU JJIMHE TIPOJIETA, M
BETpa, M/c
40 50 60 70
Jo 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 - -

[Ipumeuanus. B uucnurene ykaszaHbl paanychl s OAHOIO KOHTAKTHOIO IIPOBOJA, B
3HaMeHarese — JuIst 1ByX. [Ipouepku 03Ha4yaroT, YTO B 3TUX YCIOBUSX YCTaHOBKA TMOKUX (PUKCATOPOB
HE JI0IyCKaeTcs.

JUIMHBI OCHOBHBIX CTE€p)KHEW (PUKCAaTOpOB BHIOMPAIOT B 3aBUCHUMOCTH OT rabapHuTa yCTaHOBKH
OIIOp, HAIpaBJICHHUs 3MUI3ara KOHTAaKTHOIO IPOBOJA, AJWHBI JOMOJIHMUTEIBHOTO CTepkHs. [lnnHa
JIOTIOJTHUTEIBHOTO CTEPKHA NpuHATa 1200 MMm.

@dukcaropel IS U30JUPOBAHHBIX  KOHCOJEH  OTIHMYaloTcs OT  (UKCATOPOB  JUIA
HEU30JINPOBAHHBIX KOHCOJIEW TEM, YTO HAa KOHIIE OCHOBHOT'O CTEpXHS, OOpalleHHOM K KOHCOJIH,
BMECTO CTEP)KHS C HApe3KOM I COEOUHEHMsI C M30JISITOPOM IPHUBAPEHO YLIKO JUISl COEAUHEHHS C
KOHCOJIBIO.

I"aGapuT onop U COOpPYKEHUH — ITO PACCTOSHUE OT OCHU KPAWHETO KEJIE3HOIOPOKHOTO MyTH
710 BHYTPEHHETO Kpas (pyHIaMEHTOB WM ONOp KOHTaKTHOU ceTu. Ha meperonax u >kene3Ho1I0p0oKHbBIX
CTaHLUAX ITO PACCTOSHUE JJOJDKHO OBITh He MeHee 3,1 M, a B CHEr03aHOCUMBIX BBIEMKaX M Ha BBIXOax
3 HUX Ha niauHe 100 M He meHee 5,7 M. Ha KpuBBIX ydacTKax >K€JI€3HOJIOPOKHOTO MYTH YKa3aHHBIE
paccTosIHUA YBETUYMBAIOTCS B COOTBETCTBUHU C TabapUTHBIM YITUPEHHEM.

Onpenenutb rabapuT ONMop KOHTAKTHOM CETH CIEAYET, MOJIb3YsCh Ta0I. 7.

Omnpenenenue rabapuToB ONOP KOHTAKTHOM CETH

Paccrosiaue I'

(rabGapur) Ha

Paanyc xpuBoii, M MPSMOM

y4acTKe MyTH,
MM

YBennuenue paccrosaaus I npu
1H000M BO3BBIIIEHUU HAPYKHOTO
penbca (HapyKHasi CTOpoHa
KpHUBOil), MM

YBenuuenue paccrosuus [ npu
BO3BBILIEHUN HAPY’KHOTO peibca
(BHYTpEHHSS1 CTOPOHA KPUBOK),




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

[TopsA oK BEINONTHEHUS
1. Ompenenuth radapuThl ONOP JUIS MPSIMOTO YYacTKa HKEJIe3HOJOPOKHOTO ITyTH, Ui OMOPHI HA
BHEIIHEH U BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlomoOpath THIIOBBIE (DUKCATOPHI I YCTAHOBKU HAa MPOMEXKYTOYHOM OMOpe KOHTAKTHOM CeTH
Ha Y4YacTKE MIEPEMEHHOT0 TOKa!
— Ha IPSIMOM YUacTKe JKeJIe3HOJOPOKHOTO My TH;
— Ha BHYTPEHHEN CTOPOHE KPUBOW;
— Ha BHEIIHEN CTOPOHE KPUBOM.
CunTaTh Ha IPSIMOM y4YacTKE XKEJIE3HOJOPOKHOTO Iy TH 3UT3ar K OIIOPE KOHTAKTHOM CETH.
JlanHble cBecTH B TaOII. 8.
[ToxOop THUMOBBIX (PUKCATOPOB JUIsI MYHKTOB 2—4 cleAyeT MNPOU3BOAUTH, MONB3Ysch [8, c. 49,
npuiiokeHue S].
[ToxOop THIOBBIX (PUKCATOPOB

No Mecto yctaHoBkH oropsl 1|  [abaput
Tun onopsl

Tun ¢uxcatopa
/1 BETBb IIOABCCKHU OIOPLBI

1 [IpomexyTounas [Ipssmas



ornopa
BHemHss ctopoHa KpuBOu

BuyTpenuss cropoHa

KpUBOU
Omnopa A:
pabouasi BETBb
[Tepexonnas
omopa, AHKepyemasi BETBb
HEU30JIMpYIoILee
COIIPSKEHHE Onmnopa b:

pabouasi BETBb

AHKepyeMmasi BETBb

Ornopa cpeaneit

[Ipsamas
AHKEPOBKHU

no

o o ks

[TomoOpate THUIOBBIE (DUKCATOPHI JIJISI YCTAHOBKH Ha TEPEXOTHBIX OMOpPaxX HEU3OIHPYIOIIETO
CONPSDKEHHMS] Y4YacTKa KOHTAaKTHOM CETH TMEPEeMEHHOr0 TOKa, Ha MpPsIMOM y4acTKe
JKEIIE3HOAOPOKHOTO Iy TH.
JlaHHBIC cBeCTH B TaOII. 8.
Haueptute cxemy cpemaHeld aHKEpOBKM M 1M0H00paTh (UKCATOPBI UISL OMOPHI CpenHei
AHKEPOBKH KOMIIEHCUPOBAHHOW KOHTAKTHOM MOJIBECKH IEPEMEHHOT0 TOKA Ha MPSAMOM y4acTKe
JKEIIE3HOAOPOKHOTO Iy TH.
JlaHHBIC cBeCTH B TaOII. 8.

CopepxaHue oT4eTa

Ornucanue omnpeneicHusi radapuToOB OMOP JUISI MPSMOTO Y4YacTKa KeJIE3HOJAOPOKHOTO IYTH,
JUTSL OTIOPBI HA BHEIIHEH W BHYTPEHHEH CTOpOHAX KPUBOM.

Onucanue moadopa THUMOBBIX (UKCATOPOB [UIS YCTAaHOBKM HA MPOMEKYTOYHOW OIOpe
KOHTAKTHOM CETH Ha Pa3IMYHbIX yJaCTKaX MEPEMEHHOIO TOKa.

Onucanue mnombopa TUNOBBIX (UKCATOPOB IS YCTAHOBKM Ha TEPEXOJHBIX OMOpax
HEU30JIUPYIOIIETO COMPSKCHHMSI y4acTKa KOHTAKTHOM CETH IMEePEMEHHOI0 TOKa, Ha MPSIMOM
YYaCTKE KEJIC3HOJOPOIKHOTO Iy TH.

Cxema cpeaHell aHKEpPOBKM M TOA00p (UKCATOPOB IS ONOPBI CPEAHEH aHKEPOBKH
KOMHGHCHpOBaHHOﬁ KOHTaKTHOﬁ ITIOABCCKHU HepeMeHHOI‘O TOKA Ha HpSIMOM y‘-IaCTKe
JKEJIC3HOJOPOIKHOTO Iy TH.

3arojgHeHHas Tad. 8.

BrIBOIEI.

KoHTposbHBIE BOITPOCHI

Kakumu ObIBaloT moaAepKUBAIOIINE KOHCTPYKIIMM KOHTAKTHOM ceTn?

HazoBure npenmyniecTsa H301MPOBAHHBIX KOHCOJIEH KOHTAKTHOM CETH.

Kakue dukcaropsl cienyer BIOMpaTh Ha KPUBBIX YYaCTKAX JKENC3HP@HPPOKHOIO MyTH MANbIX
paauycoB u novyemy?

Ha kakyto Harpy3ky paboTaeTr AOMOJHUTENbHBIN CTepKeHb PukcaTopa?

OT 4ero 3aBHCUT BBIOOD TUIA KOHCOJIH U THIA (PUKCATOPA ISl ONOPHI KOHTAaKTHOU ceTn?

OT uero 3aBHCUT BBIOOp TUTIA TSTH KOHCOJH JIJISl ONIOPHI KOHTAKTHOM ceTu?



Pa3nes 6: YcTpoiicTBO M TeXHHMYeCKOe 00C/Ty;KMBAHNE KOHTAKTHOM CeTH
Tema 6.4.BeTpoycToiiuMBOCTHL KOHTAKTHOM CeTH
IIpakTH4yeckoe 3aHsiTHE

Tema: «Pacuer HOpMaTHBHBIX HATPY30K M BBIOOP PACUETHOTO PEKMMA JIISI OTIPEICIICHHBIX YCIOBUH 1
THUIIA [TOABECKW»

Ieap padoThI: HAYYUTHCS PACCUNUTBHIBATH HAIPY3KH, AEUCTBYIOUIME HA IPOBOJA LIEMHON KOHTAKTHON
MOJIBECKH, ONPEAEIATh KOA(h(ULIUEHTHI 1JI pacueTa B pa3InyHbIX PeKUMaxX BO3ACHCTBUS Harpy30K.

I/ICXOI[HI)IG JAaHHBIC: B KAYCCTBC UCXOAHBIX JAaHHBIX BI)I6I/Ipa€TC$[I

Tun uenHoi KOHTaKTHOW MOJBECKH TJIABHBIX KEJIE3HOJAOPOKHBIX MyTEH HA JKEJIE3HOJOPOKHOM
CTaHIMM 110 Ta0JI. 2;

Tunsl BETPOBOTO U TOJIOJIETHOTO PAiOHOB COTJIACHO BapuaHTaM yKa3aHbl B Ta0I. 9;

HopmaTuBHbIE 3HaU€HUS TONIIUHBI CTEHKH T'OJIOJIEIa U CKOPOCTH BeTpa B Tad:. 10.

Tunbl BeTPOBOIO M roJ10J1¢IHOr0 paiioHOB

Howmep . . T"ononenuprit
Betpogsoii paiion .
BapuaHTa paiion
1 I I
2 1 1
3 i I
4 v Il
) V I
Taobmuma 10
HopMaTuBHbIe 3Ha4YeHHMS TOJIIMHBI CTEHKH r0J10J1e/1a H CKOPOCTeH BeTpa
HopmaTtuBHas ckopocTh BeTpa,
Howmep rononennoro
HopmaTtuBHas TommuHa CTEHKH ITpu romnonene
WJIA BETPOBOI'O MakcumanbHas
N roJIoaena,bH Mm Vr
paiioHOB Vmax
I 5 22 13
I 10 25 14
11 15 29 15
v 20 32 18
\Y 25 36 19

Kpartkue Teoperndyeckue cBeneHUs

JI1s1 KOHTAaKTHOW CETH PEIAIOIIUMHU SIBIISIOTCS HArPy3KU KIMMAaTHUYECKOTO XapakTepa: BETep,
roJIoJiel W TeMIeparypa BO31yXa, JCUCTBYIOIIME B Pa3HBIX COUYETAHUAX. OTH HATPy3KH HMEIOT
CIlydyallHBI XapakTep: HX pacueTHbIE 3HAYEHHUS 3a KaKOH-IMOO MepuoJl BPEMEHH MOTYT OBITh
OTIpeIeTICHBl CTATUCTHYECKOW OOpabOTKOW MaHHBIX HAONIOJACHHWN B paloHE AIEKTPUPHUITMPOBAHHOMN
JUHUU.

Harpy3ku, paeicTByrone Ha TMpoBOJIa KOHTAKTHOM CETHU, JACJATCA Ha TOCTOSIHHBIE,
KPaTKOBPEMEHHBIE U OCOOBIC. 101

K nmocTosiHHBIM Harpy3kaM OTHOCSITCS: HAarpy3KU OT Beca KOHCTPYKIIUii, Beca MPOBOJIOB, Beca U
JIABJICHUS TPYHTOB, TOPHOTO JIABJICHHUSL.

K kpaTkoBpeMEHHBIM Harpy3kam OTHOCSITCSI: BETPOBBIE HArpy3Kd, TOJIOJIEAHBIE HArpy3KH,
TEMIIEpPAaTypHbIE KIUMaTHUeCKue Bo3aercTBUsA. K 0cOOBIM Harpy3kam OTHOCSTCS: CEHCMHYECKHE W
B3pPBIBHOTO BO3JICHCTBUS; HATPY3KH, BO3HUKAIOLIUE OT MOBPEXKACHUS KOHCTPYKLIUN U T.I1.



JUia  yCTaHOBIEHMSI  pAacUYETHbIX  KIMMATHYECKMX  YCIOBUH  MOJB3YIOTCS  KapTamu
palioHupoBaHus TeppuTtopur Poccum, A yOPOILIEHHBIX pacyeTOB  BapUaHThl  3aJar0TCs
IIpenoaaBaTeeM.

Harpy3ka ot Beca mpOBOJOB SIBISAETCS PABHOMEPHO pPACHpPEICICHHOW BEpPTUKAIBLHOU
Harpy3Ko#, KOTOPYI0 MOKHO OIPEIEIUTh, MOJb3YsACh CIIPABOYHOM JINTEPATYPOX.

Pexomenayemast BenmuurHa Harpy3Ku OT CTPYHOBBIX 3aUMOB (gc) coctasiset 0,05 naH/m ipu
OJIHOM KOHTAaKTHOM IIPOBO/IE.

Harpy3ky oT coOcTBeHHOro Beca LIETHON KOHTAaKTHOW MOJBECKU (gn) MOKHO pPaccuuTaTh IO
bopmye:

97 =9HT +n(gK/7 +gc): (OGH /M)

/i€ 11 — YKCII0 KOHTAKTHBIX ITPOBOJIOB;

gypn — Harpyska oT COOCTBEHHOI'O Beca KOHTAKTHOI'O IIPOBOJIA;

g,;m — Harpyska oT CoOOCTBEHHOT'O BeCa HECYILIETO TPOca.

Jliisl BBIIIOJTHEHUS pacyeTa Harpy3ku OT COOCTBEHHOI'O Beca HECYILEro Tpoca U COOCTBEHHOTO
BeCa KOHTAKTHOIO ITPOBOJa HEOOXO0IMMO BBIOPAThH U3 CIIPAaBOYHOM JIUTEPATYPHI.

Bec xoHTakTHOTO IpOBOAa (g ) U BEC HECYIIEro Tpoca (g, ) ONpeleseTcs B 3aBUCHMOCTH

0T MapKu npoBoja no tadnune [7, c. 166, tabdxn. IT1].
Hampumep, mis vecymero tpoca [IBCM-70: g,,,, = 0,586 naH/m; n1d KOHTaKTHOrO NpoBOAA

M®-85: g,,,= 0,74 naH/m.

['ononenHas Harpyska BbI3BIBAETCS TOJI0JIEI0M, IPEACTABISIFOIIMM COOON CIIOM IIOTHOIO JIbJa
CTEKJIOBUJIHOTO CTpoeHHsI ¢ TIUIOTHOCThI0 900 kr/m3. Jlns pacyeToB NpUHUMAEM, 4YTO TOJONEN]
BBINAJACT MUIMHIPUYECKOW (OPMBI ¢ PAaBHOMEPHOM TOJIMHOM CTEHKH JbJa, MO BO3ACHUCTBUIO
Harpy3Ka sIBIISI€TCS] BEPTUKAJIBHOM.

Ha TonmuHy cTeHKH rosonesia Ha MPOBOJAaX OKa3bIBAET BIMSHUE IUaMeTp 1poBooB. [loaTomy
IIPU ONPEJEJICHNN TOJIIHMHBI CTEHKH rOJI0JIe[ia Ha IPOBOAAX M TPOCAX Pa3HbIX JUAMETPOB 3aJaHHYIO
TOJIIIMHY CTEHKH roJI0Je/la YMHOXKAIOT Ha KO((HUITMEHT K.

Ha WHTEHCHMBHOCTH TOJIONEAHBIX OOpa30BaHUM OOJbIIOE BIMSHUE OKAa3bIBAIOT BBICOTA
pacHoJIo)KEHUsl MPOBOJA HaJ IOBEPXHOCThIO 3eMiH. IloaTomMy mnpu pacueTe TOJLIMHBI CTEHKH
roJI0JIEAa Ha IIPOBOJAX, PACIIONOKECHHBIX Ha HACBIIIAX, 3HAYEHUE TOJIIMHBI CTEHKHU IOJIONIea CIELyeT
TaK)Xe YMHOXUTh Ha TIOTIPABOYHBIN KOA(PPHUITHEHT K.

PacueTHyro rosonenHyr Harpy3ky Ha INpPOBOJA KOHTaKTHOM CETH CIIELYyeT YMHOXKHTb Ha
KOd(pPHUIIMEHT Teperpy3KH «T, YYUTHIBAIOIINN W3MEHEHHE TOJIOJIeHOW HAarpy3Kd B 3aBUCHMOCTH OT
penbeHBIX YCIOBUHA PACIIONOKEHHS IETHONH KOHTAKTHOM MOABECKH.

KoadduienTs! neperpysku N, IpUHUMAIOT:

n; = 1,25 — 114 y4acTKOB KOHTAKTHOH CETH, COOPYKAEMBIX B MECTaX C SBHO BBIPAYKEHHBIM

YCHJICHHEM TOJIOJICTHONH Harpy3Kd (BO3BBIICHHOCTH W TEPEBAbI, PE3KO BBIICISIONINXCS Hal
OKpY’Kalolle MECTHOCTbIO, HABETPEHHbIE CKJIOHBI BO3BBIIICHHOCTEH M PEUHBIX JIOJUH, BEPIIUHBI
XOJIMOB, HACBINH BBICOTON GoJiee 5 M); TakUM 00pa3oM, TOJ0JIeIHYI0 Harpy3Ky yBeIWYUBaloT Ha 25 %
[0 CPaBHEHUIO C MIPUHATON JJISl TAHHOTO paiioHa;

ny = 0,75 — g y4acTKOB KOHTaKTHOW CETH, PACIOJOXKEHHBIX B KOTJIOBHHAX, Y3KUX

JIOJIMHAX, MPOXOIAIIMX MEPUAMAIbHO, B MECTaxX CIUIOIIHOM 3aCTPOMKH, B JIECHBIX MacCHBaX, He
MOJIJIeKalIMX BBIPYOKe, B BbIeMKax TiIyOuHON Ooyiee 6 M, a Takke MPH HAJIWYUHM CHETO3AIIUTHBIX
JIECHBIX MOJIOC BIIOJb KEJIIE3HOW JOPOTM C BBICOTOW JEPEBBEB WJIM 3[IaHHM, MPEBBIIIAIOIIECH BBICOTY
M0/IBECKU KOHTAKTHOTO HPOBOJIA; TAKHUM 00pa3oM, Tononennyo Harpys3ky yM&&maror na 25 %.
BeTrpoBble Harpy3ku Ha MpoOBOJAa KOHTAKTHOM CETH 3aBUCAT KaK OT CPEIHEN CKOPOCTH BETPA,
TaK U OT XapaKTepa MOBEPXHOCTH OKPY KarOLIEd MECTHOCTH U BBICOTHI PACIIOIOKEHHUS TPOBOJIOB HAJ
3emsieil. B COOTBETCTBUM CO CTPOUTENBHBIMM HOpMamu M IpaBuinamu «Harpysku u BO3meucCTBUSL.
HopMbl mpoekTHpoBaHUS» pacueTHYI0 CKOPOCTb BeTpa s 3aJaHHbIX YCJIOBUN (BBICOTHI
pacmoJIOKEHUsT TPOBOAOB HAJ IOBEPXHOCTBIO M IIEPOXOBATOCTH ITOBEPXHOCTU OKPYIKAOLIEH



MECTHOCTH) OIpPEIENAIOT YMHOXKEHHEM HOPMAaTHBHOM CKOpPOCTH BeTpa Ha KOd((UIMEHT K.,
3aBHUCSILIUN OT BBICOTHI PACIIOIOKEHUS IIPOBOIOB Hall MOBEPXHOCTBHIO 36MJIA U OT €€ IEPOXOBATOCTH.

BerpoBas Harpy3ka Ha NIpOBOAA LIENHOM KOHTAaKTHOM IIOJBECKU SIBISETCS I'OPU30HTAIBHOMU
Harpy3Koi.

N3 pazHOro coueranuss METEOPOJIOTNYECKUX YCIOBUH, JEHCTBYIOIMUX HA IIPOBOJA KOHTAKTHON
CETH, MOXHO BBIJIEIIUTh TPU PACUETHBIX PEXKUMA, IPH KOTOPBIX YCUIINE (HATSXKEHHE) B HECYILIEM TPOCE
MOYKET OKa3aThCsl HAUOOJIBIINM, T.€. OMACHBIM I IPOYHOCTHU TpOCa:

pEeXMM MUHHUMAJIbHON TEMIIEPATypPhbl — CXKATHE TPOCA;

PEXUM MaKCUMAaJIbHOT'O BETPA — PACTKEHUE TPOCA,

PEXHUM roJIoJIefa ¢ BETPOM — PACTSHKEHHUE TPOCa.

JI1st 5TUX pacyeTHBIX PEKMMOB U ONPEIEIAIOT HArpy3KH, ICUCTBYIOIIME HA HeCyluid Tpoc. B
PEKMME MUHUMAJIBHOM TEMIIEpATypbl HECYILIUI TPOC UCIIBITHIBAET HATPY3KY TOJIBKO BEPTHUKAIBHYIO —
0T COOCTBEHHOTO Beca; BETEp U TOJOJell OTCYyTCTBYeT — B PEKUME MaKCHMaJIbHOTO BETpa Ha
HECYIIMH TpOC ACUCTBYET BEPTUKAJIbHAs HArpy3ka OT Beca IPOBOJOB KOHTAKTHOW ITOJBECKH U
TOPU30HTANIbHAsA HArpy3ka OT JABJICHMs BETpa Ha HECYLIUH TPOC, IOJIOJIE]l OTCYTCTBYET. B pexume
rojosiesa ¢ BETPOM Ha HECYIIMH TPOC JEHCTBYIOT BEPTHKAJIbHbIE Harpy3ku OT COOCTBEHHOIO Beca
IIPOBOJIOB KOHTAaKTHOM IIOJBECKH, OT Beca TIOJI0JIeJa HAa IIPOBOJAX IOABECKM W TOPU3OHTAJIbHAS
Harpyska OT JaBJICHHMsS BETpa HAa HECYLIMM TPOC, MOKPBITHI TOJOJENAOM IPU COOTBETCTBYIOIIEH
CKOpOCTH BETPA.

Paccuurars Harpy3ku, AEMCTBYIOIME HA IIPOBOAA LIEMTHONM KOHTAKTHOM IOJBECKH, OIIPEIEIUTh
K02(pPHULIMEHTHI 7S pacyeTa B Pa3IMUHbIX PEKUMAX BO3ACHCTBHS HATPYy30K MOXHO MO MPHUBEICHHBIM
HIKE hopMyJiaM.

Harpy3ky Ha Hecymuii Tpoc OT Beca roJiojieia MOYKHO OIPENENIUTh 0 GopMyIie:

9ryr =n,0,009x wxb,(d+b, )

rae N, —KodQQUIMEHT IEperpy3kd, YYMTHIBAIOIIUM BIMAHUE BBICOTHI PACIOJIOKECHUS
MPOBO/IA HAJl 3eMJIeH HA HHTEHCUBHOCTH TOJIOJIETHBIX 00pa30BaHUML;
n,=1— 114 kene3Ho0pOKHON CTAHIMHU, PACIIOIO0KEHHON Ha HYJIEBOM MECTE.

bp-ToJIIMHA CTEHKH roIoJie/ia Ha HeCYIIeM Tpoce
d-nuamerp HecyIero Tpoca ( CIpaBOYHHUK)
PacueTHast TonmHa KOPKU rojojena:

bp =KyKZb, ,(Mm)

rae K, — KkodpuIMeHT, yunTeiBalomuii BausHue auamerpa HT Ha TomumHy rononemHeix
00paszoBaHMit
[unameTtp nposona , Tpoca, MM 5 10 20 30
[TorrpaBoYHBI KOXPPHUIHEHT 1,1 1 0,9 0,8

Hanpumep, mns Hecymero tpoca M-120, amamerpom 14 MM, mompaBOYHBIH KOd(QQHUIHMEHT Oyner
paseH 0,96.

K7 — x03()(ULUEHT, yYWTHIBAIOIIMI BIMSHHE BBICOTHI PACHOJIOKEHHS KOHTAKTHOIO IPOBOJA Ha

TOJIIIIMHY TOJOJEIHBIX 00pa30BaHMi (Ha HACHITIN)
Briemka riryounoii, m
7 u 6oxee- 0,6
5-0,75
Y4acTy 3alUIIECHHBIC JIECOM, 3[aHUAMH , CTAHIMOHHBIME NocTpoiikamu-0,8103
Hynesble mecTa, Hacknu A0 5 METPOB, BEIEMKU-1
Hacpimu BeicOTOM, M
5-1,1
10-1,3
15-1,35
bs-HOpMaTHBHAS TOMIIMHA CTeHKH rosonena ( Tadma.10)



PacueTHyr0 TONMIMHY CTEHKH TOJI0JIea C YIETOM ITONPaBOYHBIX K03 (PUIIMEeHTOB HOmycKaeTcs
OKPYTJISITh 70 ONFDKaMIIel nemoi mudpol.

Ha KOHTaKkTHBIX MPOBOAAX PACUETHYIO TOJIIMHY CTEHKH TOJIONIE/Ia YCTAaHABIMBAIOT paBHOM 50
% TONIIUHBI CTEHKH, MPUHATON NIl MPOYMX MPOBOJOB KOHTAKTHOW CETH, TaK KaK 3/1€Ch YUUTHIBACTCS
YMCHBIICHUC I‘OJIOJIC,Z[OO6p330BaHI/I$I 3a CUCT ABWIKCHHUSA JJICKTPOMOC3AOB W IIJIABKU T'OJIOJICHA (GCJ'II/I
TaKoBasi UMEETCH).

Harpy3ky Ha KOHTaKTHBII MPOBOJT OT Beca TOJI0JeIa MOKHO PACCUUTATh IO (hopMyIie:

b b A+H
9rkn =N. 0100097[7p(dcp + 7’0) roe dcp = T_ cpennuii tuametp KII;

AuH— IIpHHAa U BBICOTA CCUCHUA (COOTBCTCTBGHHO) UL KOHTAKTHOI'O IIpoBOJAA.

OCHOBHbIE J1aHHBbIe nposoaos

[Mnowaab Bricora In- |JIuHetiHan Paspywaio-
acuetnoro | €€ €HMA pHHa | Harpy3ka 6 tas narpys-
Mapka npo- P H, Mmm, 240-107",| o ES, | xa npu pac-
ceyeHus ceude- OT Beca
BOJa U 1/°C H/°C TAXEHHUHU
nposoaa S, HuA A, | npoBoaa
5 avamMeTp npoBonos R,
MM MM g, H/m
d, MM kH
1 2 3 4 5 6 7 8
INBCA-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
INBCM-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
M®D-120 120 12,9 13,9 10,7 408 22,10 429
M®-150 150 14.5 15,5 13.4 408 33,15 53,0
BpMr®d-85 85 10.8 11,76 7,6 408 18,78 35.8
BpMrd-100 100 11.8 12.8 8.9 408 22,10 41,16
bpMrd-120 120 129 13.9 8.9 408 26,6 49.6
Bp®-150 150 14.5 155 13.4 408 33.3 59.0
HaOa1dP-85 85 10.8 11.76 7.6 408 18.78 32,1
HaOa1P-100 100 11.8 12.8 8.9 408 22,10 37.73
Ha0a1DdO-100 100 10.5 14,92 8.9 408 22.10 37.73
Ha0ad-120 120 129 13.9 10.7 408 22.10 44.6

HarpySKy OT BC€Ca BCCX IIPOBOIOB HGHHOﬁ KOHTAKTHOM IMOABECKHU, IMOKPBITHIX TOJOJICAOM
MOJKHO pacC4mTath 1o popmyre:

9rn =90 *9ruT T 9K XN

BetpoByto Harpy3ky Ha HECYIIMH TpOC NPH MAaKCHMaJbHOM BETpPE MOXKHO pPacCUMTaTh IO
bopmye:

(KVmeax)z>< d =,0aH/m
16 1000 ’ ’

rne Cy = 1,2 — asponuHamuyeckuil KodDPUIMCHT n06030réoéonp0THBneHHﬁ BETpY,

Pt =Cx

OTHECEHHBIN K IJIOMIAJN CEYEHUS MMPOBO/IA;



Tab.auya I76

A3pOIHHAMHYECKHH KOIPPHUHEHT 1060B0r0 CONPOTHBIIEHHS NPoBoa BeTpy C,.

[IpoBona Kospduunent C,
OauHouHbIE NPOBOAA U TPOCHI AMaMeTpoM Oosiee/meHee 20 MM, a 1112
TaKXe MPOBOJA U TPOChl, MOKPbITbIE FOJI0JIEA0OM B
OauMHOYHbIE KOHTAKTHbIE IPOBOAA M HECYLLHE TPOCHl KOHTAKTHOM |25
MOABECKH C YYETOM 3aKMMOB H CTPYH ’
OanHOoYHbIE OBaIbHbIE KOHTAKTHbIE MPOBOA 1,15

i

OanHoYyHble KOHTaKTHbIE nMpoBoaa ceyeHrem 150 mm~ 1,30
JIBOiiHbIE KOHTAKTHbIE [IPOBO/IA MPH PACCTOSIHUU MEXAY HUMH 40 MM 1.55/1.85
Ha HYJIeBbIX MECTaX M HachInsx 10 /6onee 5 M ’ ’

ITpoBoa Koaddunment Cx

OnuHOYHBIE TPOBOJA M TPOCHI HAMETPOM
Oonee/mMenee 20 MM, a Takke NpPOBOJA H
TPOCHI, TOKPBITHIE TOJIOJIEIOM

Vmax'HOpMaTI/IBHaH CKOPOCTB BETpPaA IPH I'OJIOJICAC

Betposoii paiion Poccun 1 2 3 4 S
HopmaruBHast ckopocth Berpa | 13 14 15 18 19
IPH TOJIONENE

K\, — ko3¢ durmenT BeTpoBoro BO3AHCTBUS B 3aBUCUMOCTH OT pelibe(ha MECTHOCTH

105



3HaueHHe K03((ULMEHTa Ky AJIS pa3In4HOro Npoduiis yd.

XapaKTePHCTHKA MECTHOCTH H Brlemka riryounoi, M Hacpiny, 3ctakazsl, BEICOTOW, M
3HaYEHHUE MIEPOXOBATOCTH Z0o Hynesoe
7uGonee | Jo5 MeeTo Jlo5 Jlo 10 Jlo 15

OTtkpsiTas posnas | 0,98 1,1 1,26 1,35 1,43 1,3
HOBEPXHOCTh oe3
PaCTUTEIILHOCTH;

MOBEPXHOCTh 03€p, BOJIOEMOB

Y MOpEW , oiIMa KPYIHBIX PEK

Z0=0,05 m

Crenb, paBauHa, ayr Zo=0,1m | 0,8 0,93 1,1 1,18 1,21 1,3
OTtkpbITas paBuunHas | 0,7 0,83 1,0 1,09 1,16 1,22

MECTHOCTh C HEBBICOKHM ( 10
4-5 M) pemkum JiecoMm
KycrapHukoM: Zo=0,15m

Otkpeitass  xonmucras win | 0,65 0,77 0,94 1,03 1,1 1,15
paBHMHHAasT  MECTHOCTb  C
PEIKUM JIECOM BBICOTOU 6-7 M,
cagamu, napkamu: Zo=0,2m

Vyacrku, sammienssie | 0,43 0,55 0,73 0,85 1,0 1,13
JIECO3aIIUTHBIMHU

HACAXICHUAMH, HE

MOJIUICKAIIUMH ~ BBIPYOKE

CTaHIIAN B npeenax

CTaHITHOHHBIX MOCTPOCK

Zo=0,5m

He mnomnexammue BeipyOku | 0,27 0,38 0,6 0,78 0,95 1,03

TYCTOM JIEC C BBICOTOM € MEHee
10 M ; ropoxn co 3maHUAMU
BBICOTOH Ooniee 10Mm; Zo=1,0M

BerpoByto Harpy3ky Ha KOHTaKTHBIM TPOBOJ B PEKHME MAaKCHMAlLHOTO BETpa MOKHO
paccuuTaTh 110 popmyiie:

(KV vaax)z x H
16 1000’

PaccuutaTte BeTpOByI0 Harpy3Ky Ha HECYIIUM TpOC, MOKPBITBIA TOJIOJEIOM MOYXHO IO
dbopmye:

0aH /m,

Pxn =Cx

(Ky <V, ) y (d+2bp)M
16 1000 106

Paccunrars BETpOBYIO Harpy3Ky Ha KOHTAKTHBIM IPOBOJ, IOKPBITBIA I'OJIOJIEIOM MOKHO IIO
dbopmyre:

Prir =Cx



(Ky x V- )? 9 (H+bp)
16 1000

BEPTHUKAJIBHBIX (Macca MPOBOOB, TOJIONE) U TOPU3OHTAIBHBIX (JaBlIEHHE BETpa) Harpy30K BEAYT IO
CyMMapHbIM  (pe3yJbTHPYIOIIMM) Harpys3kaM, OIpEIeIsIEMbIM T'€OMETPUYECKUM  CII0KEHUEM
BEPTUKAJIBHBIX U TOPU3OHTAIIBHBIX HATPY30K.

CyMMapHyI0 Harpys3ky Ha HECYLIU TPOC IPU MaKCHMajJbHOM BETPE MO>KHO pacCUMTaTh IO

dbopmyie:

2 2
Qvmax =N9n1 T PHT ,0aH/ m

CyMMapHyI0 Harpy3Ky Ha HECYIIHi TPOC B PEKUME rOJI0JIe/ia C BETPOM MOXKHO PACCUUTATH 110
dbopmye:

2 2
A2max =N 9m T Paum ,0aH/m

[TopsAIOK BBINOIHEHUS

PaccuuTath Harpy3Ky oT COOCTBEHHOTO Beca LIEITHOW KOHTAKTHOM MOIBECKH.

Paccunrars Harpy3ky Ha HECyIIMI TPOC OT Beca TOJIONEa.

Paccunrars Harpy3Ky Ha KOHTaKTHBIM IIPOBOJ OT Beca rOJIOJIEAA.

Paccunrars Harpy3Ky OT Beca BCEX IPOBOJOB LIENHOM KOHTAKTHOW ITOJBECKH, MOKPBITHIX
TOJIOJIEZIOM.

Paccunrars BEeTpOBYIO Harpy3Ky Ha HECYIIMH TPOC B PEKUME MAKCUMAJIBHOTO BETPA.
Paccunrarh BeTpOBYIO Harpy3Ky Ha KOHTAKTHBIM IPOBOJ B PEKUME MAKCUMAJIIBHOTO BETpA.
Paccunrars BEeTpOBYIO Harpy3Ky Ha HECYIIIMH TPOC, IIOKPBITHII FOJIOJIEIOM.

Paccunrarh BETpOBYIO Harpy3Ky Ha KOHTAKTHBIN IPOBOJ, IIOKPHITBIA I'OJIOJIEIO0M.
Paccunrars cymMmmapHy0 Harpy3Ky Ha HECYIIUH TPOC IIPU MAKCUMAJIBHOM BETPE.

0. PaccuuraTh CyMMapHYI0 Harpy3Ky Ha HECYIIHI TPOC B PEXKHUME IOJI0NEa C BETPOM.

Pk =Cx ,00H / M,PacueT npoBosOB HAa COBMECTHOE JEHCTBUE

el AN

©oNo O
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Conepskanue oTyeTa

Pacuer Harpy3ku oT COOCTBEHHOTO Beca LIEMTHOW KOHTAKTHOW MOJIBECKHU.

Pacyer Harpy3ku Ha HECYIIUHI TPOC OT BECa IOJI0JIEAA.

PacyeT Harpy3ku Ha KOHTaKTHBIN IIPOBOJ OT BECa IOJIOJIEA.

Pacuer Harpy3ku OT Beca BCeX MPOBOJOB LENHOM KOHTAKTHOM IIOJBECKH, ITOKPBITBIX
TOJIOJIEZIOM.

Pacuer BeTpoBOI Harpy3ku Ha HECYLIUH TPOC B PEKUME MAKCUMAJIBHOIO BETpa.
PacueT BeTpoBOIi Harpy3KH Ha KOHTAKTHBIN IIPOBOJI B PEKUME MaKCUMAJIBHOIO BETPA.
Pacuer BeTpoBOI Harpy3ku Ha HECYILUH TPOC, IOKPBITHIN T'OJI0IEIOM.

Pacuet BeTpoBOIi Harpy3Ky Ha KOHTAKTHBIN MPOBOJI, TIOKPBITHIN T'OJIOJIEIOM.

Pacuer cymmapHO# Harpy3Kky Ha HECYIIMI TPOC IPU MaKCUMaJIbHOM BETPE.

0. Pacyer cymMMapHO# Harpy3Ku Ha HECYIIHUN TPOC B PEXKHMME TOJIONIEa C BETPOM.

N S

B oo ~No O

BriBoanl.

KonTposnbHabie BOIpOoCh!
1. IloscHute, N 4ero MpoM3BOJAT pacdeT Harpy3okK, ACHCTBYIOIIMX Ha MPOBOJA KOHTAKTHOMN
CeTH.
VYkaxure, kKakue (akTopbl BIUSIOT HA ©3MEHEHHUE TOJI0JIeTHON HArpy3KH.
PacckaxuTte, 4To Takoe KO3 OUIMESHT Meperpy3Ku.
4. TloscHute, moYeMy Ha KOHTAaKTHOM IIPOBOJE TOjI0jeaHas Harpy3kal@FuHumaercs B ABa pasa
MEHBIIIE, YEM Ha HECYLIEM TPOCE.
OOBsicHHTE, OT YEro 3aBUCHUT BEJIMYMHA BETPOBOM HArpy3KU Ha MPOBO/Ia KOHTAKTHOU CETH.
[TosicauTe, moueMy Ipu pacueTe BETPOBOWM HArpy3Ku Ha KOHTAKTHBIM MPOBOJ ISl pacyeTa
IIPUHUMAIOT BBICOTY CEUEHUSI KOHTAKTHOTO ITPOBOJA.

wn

oo



Tab6auya IT6

A3pOIHHAMHYECKHH KOIPPHUHEHT 1060B0r0 CONPOTHBIEHHA NPoBoaa BeTpy C,.

[IpoBona Koadduunent C,
OauHoYHbIE NPOBOAA U TPOCHI AMaMeTpoM Oosiee/mMeHee 20 MM, a 1112
TaKXe MPOBOJA M TPOChl, MOKPbITbIE FOJI0JIEA0OM B
OanHOYHbIE KOHTAKTHbIE MPOBOAA M HECYLLIME TPOCHl KOHTAKTHOM 125
MOABECKH C YYETOM 3aKMMOB H CTPYH ’
OanHoYHbIE OBaIbHbIE KOHTAKTHbIE MPOBO1A 1,15

i

OanHoYyHble KOHTaKTHbIE nNpoBoaa ceyeHrem 150 mm~ 1,30
JIBOiiHblE KOHTAKTHbIE [IPOBO/IA MPH PACCTOSIHUU MEXAY HUMH 40 MM 1.55/1.85
Ha HYyJIeBbIX MECTaX M Hachlnsx 10 /6onee 5 M ’ ’

Pa3jen 6: YcTpoiicTBO U TeXHHYeCKOe 00CTy;KHBaHNE KOHTAKTHOM ceTH
Tema 6.5.IIlnTanue U CEKIMOHNPOBaAHNE KOHTAKTHOM ceTH

IIpakTHyeckoe 3aHsiTHE

Heap 3aHATHA: NPUOOPECTH MPAKTUYECKHE HABBIKM B JICJIGHUHM KOHTAaKTHOM ceTH Ha
OT/IENIbHBIE CEKI[UU U COCTABJICHUM CXEMbI MMUTAHUS U CEKIIMOHUPOBAHUS JKEJIE3HOAOPOKHOU CTAHITUU
Y IPWIETAOLINX [IEPETOHOB.

Hcxoanble aaHHBIE: CHCTEMY TOKa BBIOpaTh W3 TaOl. 2, HOMEpP CXEMBI 3aJaeTcs
npernojaBarenem [8, npunoxenue 1].

KpaTkue TeopeTrnyeckue cBeleHUs

Ha snextpudunmpoanusix auausx I1IC moigyyaeT 35eKTpOoIHEPTUIo 4epe3 KOHTAKTHYIO CEeTh
OT TSTOBBIX TMOJCTAHIIMN, PACMOJIOKEHHBIX Ha TaKOM PACCTOSHUM MEXAY HUMH, 4YTOOBI OBLIO
obecrnieyeHo cTabuiabHOEe HOMHHANBbHOE HanpsikeHne Ha DIIC u paboTtana 3ammra OT TOKOB KOPOTKOTO
3aMBIKAHUA.

JIig kaXk10ro yyacTka 3JIeKTpUuUIIMPOBAHHOMN JIMHUU TIPU €€ MPO- TUPOBAHUHU pa3padaThIBalOT
CXeMy THUTaHUS H ceKinuoHupoBaHus 6K aktnHoil cetn. Ilpum pa3paboTke cXeM MNHUTaHHS U
CEeKIIMOHUPOBAHUS KOHTAKTHOM CE€TH OJICKTPUPUIIUPOBAHHON JIMHUM HCIIONB3YIOT THIIOBBIE
MPUHIIUIIAATBHBIE CXEMbl CEKIIMOHHPOBAHUS, pa3paOOTaHHBIE HA OCHOBE ONBITA DKCIUTyaTalllH, C
Y4eTOM 3aTpaT Ha COOpPY>KEHHE KOHTAKTHON CEeTH.

[Ipu cocTaBneHnU cXeMbl CEKIIMOHUPOBAHUSI KOHTAKTHOM CETH Ha KEJIE3HOJOPOKHOU CTAHIIUHU
YHUCJIO CEKUUH JOHKHO OBITh BHIOPAHO B COOTBETCTBHHM C PabOTOM KENE3HOAOPOXKHOW CTAaHIUH, a
Tak)Ke YCIOBHIMH 00eCTIeueHUs] HaIKHOCTH PabOTHI CETH U y100CTBaMU €€ 00CITy KHUBAHHSI.

Wznumnee apobieHue KOHTAKTHOM CEeTH Ha CEKLMU CHIKAET €€ HAJEKHOCTb, YCIOXKHSET U
YAOPOXKAET €€ yCTPOUCTBO.

Ha cxeme nODKHO OBITH MPETyCMOTPEHO NHUTAHWE KOHTAKTHOW CETH JKEJIe3HOJIOPOKHOM
CTaHIMU U TPUJIETAIOLIUX NEPErOHOB, MPOJI0JIBHOE CEKIMOHUPOBaHUE (OTIEJICHUE KOHTAKTHOM CETH
JKEJIE3HOJOPOKHOM CTaHIIMM OT KOHTAKTHOW CETH TMEeperoHa) M IONEPEeYyHOE CEKIMOHUPOBAHHE
(BBIIETIEHUE TPYIIIBI KEJIE3HOJOPOKHBIX MyTEH B OTJEIbHBIE CEKIUN).

Ha mnpomexyTO4HBIX JKEJIEe3HOJOPOXKHBIX CTAaHLUUAX MPELyCMaTPUBAIOT CEKLIMOHUPOBAHHUE
KOHTAKTHOW CETH ¢ 00EUX CTOPOH KEIE3HOAOPOKHON CTAHIIHH. 108

[IponoapHOE CEKIMOHUPOBAHUE NPELYCMAaTPUBAET pa3[ei€HUE B OTACIBHBIE CEKIUHU
KOHTAaKTHOW CETU IIEPErOHOB OT KOHTAKTHOW CETH IKEJIE3HOJOPOKHOM CTaHLMHU 110 TJIABHOMY
JKEJIE3HOAOPO)KHOMY ITyTH. OHO OCYIIECTBIIAECTCS TPEXIPOJIETHBIMU H30JIMPYIOIUMU CONPSHKECHUAMU
AHKEPHBIX YYacCTKOB Ha TIOCTOSSHHOM TOKE, a Ha I[EPEMEHHOM TOKE — TPEXIPOJETHBIMU
U30JIUPYIOIIMMHU COTIPSKEHUSIMH U HEUTpalibHBIMU BCTaBKaMU (Ha TOM KOHILE >KEJIE3HOJO0POKHOU



CTaHIIMH, TJ€ PACIIOJIOKEHA TAroBas MOJACTAHIM, JOJKHO OBITh MIPETyCMOTPEHO Pa3JeIeHUE CEKIIHM,
MUTAIOIINUXCS OT Pa3HbIX (a3 MEPEMEHHOTO TOKa).

M3onupyroniye conpspkeHus, pa3aessiionue KOHTAaKTHYI0 CETh JKEJI€3HOJOPOKHBIX CTAaHIUN U
MIEPETOHOB, JOJKHBI OBITH PACHOJIOKEHBl MEXKIY BXOIHBIMU CBEeTOGOpaMu WM 3HAKOM «l'paHHIa
JKEJIE3HOJJOPOKHOM CTAaHIIMK» U MEPBBIMUA BXOJIHBIMH CTPEIIOYHBIMH MEPEBOIAMHU KEJIC3HOJOPOKHOM
CTaHIIUH.

HeiiTpanbhas BCTaBKa pacmosaraercs 3a BXOJHBIM CBETO(OpPOM B CTOPOHY meperona. JlmuHy
HEUTpaIbHOW BCTAaBKM BBIOMPAIOT C Y4ETOM HAXOMASIIUXCS B OOpALIEHUH CEpUil 3JIEKTPOBO30B U
anekTponoe3oBlluTanre Ha MpPoOOJIbHBIE CEKIUHU MOJAETCS MO0 HE3aBUCUMBIM IUTAIO0, UM JIMHUAM
— (unepam KOHTaKTHOH ceTH, yepe3 HOPMAJIbHO BKJIIOYEH, HbI€ CEKLIHMOHHBIE pPa3beIUHUTEIH.
PazbeaunuTenn, ycraHaBiMBaeMble Ha MUTAIOLIUX JIMHUSAX, HA CXEME MUTAHMUS U CEKIIMOHWPOBAHUS
0003Ha4ar0T OykBOi ® ¢ MPUCBOEHHBIM HOMEPOM (COTIIACHO HOMEPY CEKITUH ).

M3onupyromnye conpsokeHUst JOKHBL OBITh  3alTYHTHUPOBAHBI MPOJIOJBHBIM CEKIIMOHHBIM
pa3beMHUTEEM, KOTOPBIN MpelHa3HaueH Ui Pe3epBUPOBAHMSI NMUTAHMUSI CMEXKHBIX MPOJIOJIBbHBIX
CEeKI 1 /17151 0€30IaCHOCTH MPOU3BO/ICTBA PA0OT Ha U30JIUPYIOLIEM COTIPSKEHUH.

Bce BbllleHa3BaHHBIE pa3beAMHUTEIN HMMEIOT MOTOPHBIM TNPUBOA U YHPABISIOTCA 10
TEJIEyIIPABIICHUIO.

JUis UIyHTUPOBaHUS HW3OJMPYIOMIUX COMPSDKEHUNW HEUTpaibHOW BCTaBKM YCTaHABIMBAIOT
CEKIIMOHHBIC PA3bEAUHUTENN C PYYHBIM NPUBOJOM, HOPMAJIBHO OTKIIOYEHHBIC, JJSI TOTO, YTOOBI
HEBO3MOKHO OBLIO MEPEKIIOUUTh TaKUE Pa3beAMHUTENIHN C MyJbTa TEJCYIpPaBJICHUS OLUIMOOYHO WU
U3-32 UCKAKEHUSI KOMaH bl TEJICYTIPaBICHHUS.

PazbenuuuTenn M30JIMPYIOMIMX CONPSKEHUN JIOJDKHBI  OBITh  0003HAYEHBI 3arjiaBHBIMU
OyKBaMHU pyccKoro anpaBuTa, KOTOpbIE HAHOCAT HA MIPUBOJIC PA3bEIMHUTEIIS.

[TonepeyHoe CEKIMOHUPOBAHME KOHTAKTHOW CETH MEXKIY JKEIE3HOJOPOKHBIMHU ITyTSIMHU
OCYUIECTBIISICTCS CEKLIMOHHBIMU M30JIITOPAMU, MIONIEPEUHBIMH Pa3bEeAUHUTEISIMHU.

[Ipn momepeyHOM CEKIIMOHUPOBAHWU B OTIENbHBIE CEKIIMH BBIIEISIOTCS KOHTAKTHBIE
MOJIBECKH TJIABHBIX JKEJIE3HOJOPOXKHBIX IMyTEH MEPEroHOB M KEJIE3HOAOPOXKHBIX CTAaHIMM Apyr OT
Jpyra; KOHTAaKTHbIE MOJABECKH OOKOBBIX >KENE3HOJOPOXKHBIX MYTEH OT TJIaBHBIX JKEJIE3HOJIOPOKHBIX
nmyTeil; KOHTAaKTHBIE ITOJBECKHM IyTeH Ui MPOM3BOJACTBA MOTPY30YHO-PA3TPY30UHBIX paboT Ha
MOIBE3THBIX JKEIE3HOJOPOKHBIX MYyTAX U TYNUKaX, a TaKkkKe >KEJIE3HOJOPOXKHBIX MyTel s
IPOM3BOJICTBA PAa0OT UIE OCMOTpa KpbIlIe- BOTO 000pyIOBaHHUS TOABHIKHOTO COCTAaBa; KOHTAKTHBIE
CETH COPTUPOBOYHBIX TOPOK U JKEJIE3HOIOPOKHBIX IMyTeH CreuanbHOr0 Ha3HAYCHHUS.

[Iutanne Ha momepeyHble CEKLUU MOJAETCS OT TJIABHOTO JKEJIE3HOJIOPOXKHOIO IyTH Yepes3
MOTIEPEYHbIE HOPMAJIbHO BKJIIOYEHHBIE CEKIIMOHHBIE pazbeAMHHUTENH. Ha CeKlnu KOHTaKTHOW CeTH,
I7Ie  TPOM3BOIATCS IOTPY30YHO-PA3TPy304HbIE pPabOThI, pPadOTBI MO OCMOTPY KPBIIIEBOTO
000pyI0BaHNUs MOABIKHOTO COCTaBa MUTAHKE MOAAETCA Yepe3 pa3beUHUTENN C PYYHBIM IPUBOJOM U
3a3€MJSIIOIIMM ~ HOKOM. OTO  BBINIOJIHAETCS JUIs  TOTO, YTOOBI coOmroganach 0e€30MacHOCTb
MIPOU3BOJICTBA PabOT CO CTPO- MOJBLHBIMHM KpaHaMH U MOABEMHBIMH MEXaHU3MaMH U MPH MOoJbEME Ha
BbicOTYy. [Ipy OTKIIOUEHHMH CEKIMH OT MHTAHUS CEKUMOHHBIM pa3beIUHUTENh OJIHOBPEMEHHO
3a3eMIISIET €€ M, KpOME TOT'0, CO3/1aeT BUAUMBIN pa3phIB LETH IS JHII, TPOU3BOIAIINX PAOOTHI.

CeKIMOHHBIE H30JSATOPHl M BO3AYILIHBIE CTPEJIKU JODKHBI MMETh NPUCBOCHHBIM HOMED,
MOTIEPEYHbIE pa3beMHUTENN 0003HadaroTcs OykBoul II ¢ 3azemmstomum HOkoMm — OykBoi 3. K
K10 U3 YKa3aHHBIX OyKB B CIIy4ae HEOOXO0IUMOCTH T00aBISAIOT H(POBOI HHIEKC, COOTBETCTBYIO-
M HOMEpaM MOJIBECOK COCTUHSIEMBIX JKETIE3HOIOPOKHBIX IMyTeH U HANIPaBICHUH.

[Ipn ceKuMOHMPOBAHUU JKENATENIbHO OOXOAUTHCS MUHUMAIBHBIM UYHCIOM pa3beIuHUTENEH,
pacrosaraTe UX rpynnamu, a He pa3MelaTh Mo BCei TEPPUTOPUHU KEJIE3HOJOPOKHOM CTaHIUH.

VYcTaHOBKa JBYX pa3beIUHHUTENCH ¢ 00OMX KOHIOB CEKLIMU HE JOIYCKAeTCs, OCKOJBKY 3TO
YCIIOXKHSIET OTIEPAaTUBHOCTD JCHCTBUI U HE o0ecreunBaeT 0€30MacHOCTb.

Ha cxemax muTaHWsT W CEKIMOHUPOBAHUS KOHTAKTHOW CETH W TPOJOJBHBIX JIUHUI
ANEKTPOCHAOKEHUSI JOJDKHBI OBITH TOKA3aHbl YCJIOBHBIMH OOO3HAUEHHUSMHU: KOHTAKTHAsl CETbh;
Pa3beAMHUTENN B HOPMAJIbHOM IOJOXKEHUH, U30JIUPYIOIINE CONPSDKEHNS aHKEPHBIX YYacTKOB, HEM-
TpallbHbIE€ BCTaBKM; CEKIMOHHBIE H3OJSATOPHl W BO3AYIIHBIE CTPENKU C TPUCBOCHHBIMU WM
0003HAYCHUSIMH WJIM HOMEpaMH, HOMEpa IyTel JKENE3HOJOPOXKHBIX CTAaHIM U MEpPErOHOB;



IIOABEC3IHBIC )KGJ'IGSHOI[OPO)KHBIG myTHn TATOBBIX HOI[CTE[HIII/IfI, HpI/IMI)IKaIOHII/IC
HEANEKTPUPUIIUPOBAHHBIC JKEJIE3HOAOPOXKHBIC IyTH; TPAHHUIBl yYacTKa, IOJUICKAIIETO AIEKTPO-
CHA0XKEHHUIO.

[IpononpHbIE pazbenUHUTENH OOEUX TOPJIOBHH OOOpPYAYIOT MOTOPHBIMH TPUBOAMH,
YIIPABIAEMBIMH 110 TEIEYIIPABICHUIO.

Ha nwraromeil JIMHMM TOCTOSSHHOTO TOKAa HEMOCPEACTBEHHO Y TATOBOW MOJCTAHIIMU
YCTaHABJIMBAIOT PAa3bEAUHUTENb C MOTOPHBIM NpuBOJoM. [Ipu mnuue nunum Gomnee 150 M y mecra
MOJICOSTMHEHHUS TTUTAIOIEH JTUHUU K KOHTAKTHOW CETH JIOTIOJIHUTEIIbHO MOHTUPYIOT Pa3beUHUTEND C
MOTOPHBIM IIPUBOJOM.

[To oxoHyaHuW pa3pabOTKH CXEMbl IMUTAHUSA M CEKIIMOHMPOBAHUS HEOOXOJAMMO JaTh €€
OIMCcaHueE. W

CxeMy nUTaHUs U CEKIIMOHUPOBAHUS BBIYEPUMBAIOT O€3 MaciiTaba.

Iops0K BHINOJTHEHUS

BrITIOTHUTE TIPOIOTBHOE CEKITMOHUPOBAHKE YIaCTKa KOHTAKTHOM CETH (Ha CXeMe).
BBINOTHUTE MONIEPEYHOE CEKIIMOHUPOBAHUE YYacTKa KOHTAKTHOM CeTH (Ha cxeme).
[Toaxr0YnTh MUTAHUE HA TTPOJIOJIbHBIEC CEKIUU (Ha CXeMe).

[ToaKITIOYNTH MUTAHKUE Ha MONEPEYHBIC CEKIIUU (Ha CXEMeE).

BrITIOTHUTE ONKMCaHUe CXEMBI MUTAHUS U CEKIIMOHUPOBAHHUS.

agkrownE

Conep:xanue oTyera

1. BrinonHeHHast cxema MUTaHUS U CEKLIMOHUPOBAHUS.

2. JlaTp onucaHue MOHATHSA IIPOJOJIBHOIO CEKIIMOHMPOBAHUS y4acTKa KOHTAKTHOM CETH,
YeM BBIIIOJIHACTCS.

3. JlaTp onMcaHue MOHATHSA MONEPEYHOIO CEKIIMOHUPOBAHUS ydacTKa KOHTAKTHOM CETH,
YeM BBITIOJIHACTCS.

4. JlaTe onucaHue, Kak IMOAKIIIOYACTCs MUTAHUE HA MTPOIOJIBHBIE U ITONIEPEYHBIE CEKIIUH.

KoHnTpoJibHbIE BONpOCHI

Uro Takoe CeKIIMOHUPOBAHNE KOHTAKTHOM CETH?

YeM BBINOIHAETCS MPOJOJIBHOE CEKIIUOHUPOBAHUE?

OO0ObsicHUTE Ha3HAYEHHE HEUTPAJIbHOW BCTABKH.

YeM BBINOIHSAIOT NONEPEYHOE CEKIIMOHUPOBAHUE?

[louemy mnuTaHMEe Ha KOHTAaKTHYK CETh TYNHKOB M JKEJIE3HOJOPOXKHBIX MYyTEH,
NpeJHAa3HAYEHHbIX JUISI POM3BOJCTBA MOIPY30YHO-PAa3rpy30uHBIX paloT, TMojaeTcss 4depes
Pa3bEeIUHUTENH C 3a3eMIISTIOIIMMU HOKaMuU?

ko

Pa3jnen 6: YcTpoiicTBO U TeXHHYECKOe 00CTy;KHBaHNE KOHTAKTHOM ceTH
Tema 6.6.CocTaB/ieHHe MOHTAKHBIX MJIAHOB KOHTAKTHOMH CeTH
IIpakTH4yeckoe 3ansiTHE
Tema: «YcnoBHble 0003HaYEHUST TPUHATHIC HA IJIAHAX KOHTAKTHOM CETH.
Henb 3aHATHS: HAyYUTHCA ONPEIEISITh YCIOBHbIE 0O003HAUEHUS TPUHATHIE HA IUIaHAX KOHTaKTHOM
ceTH
Hcxonnble naHHbIC: UCXOHBIE JJaHHBIE BbIOMparOTCs K3 Taba. 12 coracHO MOJIOKEHUIO (haMUIHU
o0yJaroIerocs B xypHae.

KpaTtkue TeopeTnueckue cBegeHHs
HomorpamMmbl — 3T0 KOMIJIEKC KPUBBIX, MOJTYYEHHBIX B PE3yJIbTAaTE BBIMOIHEHHUS PACUYETOB JJIHH
IPOJIETOB C IOMOIIBI0O KOMIIBIOTEPHBIX TEXHOJOTHMH MO JAuHamMudecko wmeromuke [7, c. 177,
npuwioxenue 12]. OHM MO3BOJSAIOT ONPENETUTh MaKCUMaJIbHO ,[[OHyCTI/IMgfi(Q JUIMHY TIPOJIETOB st
MOJIBECOK PAa3HbIX TUIIOB B PEXKUME MAKCUMaJIbHOTO BETpa U B PEXHMME TOJ0jela C BETPOM s
IPSIMBIX M KPUBBIX YYaCTKOB JKEIE€3HOIOPOKHOTO MyTH. [Ipy 5TOM HEe HyKHO BBITOJIHATH YTOUHEHHBIX
pacdeToB, a, 3Has 3aJaHHBIM THUI TOJBECKM U THUIl KOHCOJIEH, CIEAyeT I0JIb30BAaThCsS JAAHHBIMU
KIUMaTHYECKHUX YCIOBHM U JaHHBIMU peibea MECTHOCTH.



[lo HOMOrpammam omnpeaenstoT JUIMHY IpoJieTa B peXMME MAaKCUMaJbHOTO BETpa M Tojiojiefia C
BETPOM. DTO cCJEeAyeT BBINOJHATH CIEAYIONIMM OO0pa3oM: MO KPUBBIM JIEBOM IUIOCKOCTH HAaXOJIAT
TOYKY, COOTBETCTBYIOIYIO CKOPOCTH BETpa M TOJIIIMHE CTEHKHU rojoiiefa. OT 3TOW TOYKU MPOBOJIUM
TOPU30HTAJIb J0 NEPECeYeHHs C KPUBOM, COOTBETCTBYIOLIEH peibedy MECTHOCTH — MPSIMOMY YYacTKy
NyTH WIA 33JJaHHOMY 3HAau€HUI0 KpuBOH. [lo monmyuyeHHOMY MepeceyeHuI0 U ONPeAesioT IJTUHY
nposera.

Tak ompenensioT AIMHY MPOoJieTa g ABYX PEKUMOB — PEKMMa MAaKCUMaJIbHOTO BETpa M pexUMa
rojiojiefia C BETPOM, CPaBHUBAIOT MEXKAY COOOW UM ONpEeAeNsioT paCUeTHBI PEeXKUM 10 HaWMEHBIIeH
BEJIMYMHE JUIMHBI TpojeTa. MToroBple 3HAUCHHS JJIMH IPOJIETOB HE JOJKHBI MPEBBINIATH JJTUHBI
MIPOJIETOB, ONpEJeIeHHBIC B [2, ¢. 26, Ta0. 2.6.2].

Pazgen 6: YerpoiicTBO 1 TeXHHYecKoe 00C/Ty:KMBAHHE KOHTAKTHOM ceTH
Tema 6.7. Ilognep:xuBaomme yCTPOCTBA KOHTAKTHOM CeTH

IIpakTnyeckoe 3ansiTHE

Tema: «[lon6op THNIOBBIX KOHCOJIEH U (PUKCATOPOBY»

[Ton6op TUIOBBIX (PUKCATOPOB 71 3alaHHON CXEMBbI PACHIOJIOKEHUS OTIOP

Lenpb 3aHATHS: HAYYUTHCS BBIOMPATh (PUKCATOPHI AJISI IPOMEKYTOUHBIX, TIEPEXOIHBIX OIOp U
OIIOp CpeHEN aHKEPOBKHU.

HcxonHple naHHBIE: HCXOJHBIC JaHHBIE BBIOMpPAIOTCS W3 TabJ. 5 COMIACHO MOJIOKEHHIO
dbamMuiiy 00yJaromerocs B xXypHaie.

Tabmuma 5
HcxonHble JaHHbIe
Bapuant Pensed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 (1500; 1800 800
JnuHa mponera, M 40 | 50 | 60 70 70 | 35 | 50 [65| 70 60
CKOpOCTh BETpa, M/C 22 | 25 | 29 32 36 | 22 | 25 |29 | 32 36

Bo3zpeimienue HApyKHOTI'0 peiibCa HAA BHYTPCHHUM JJIS1 BCCX BAPUAHTOB IIPUHATH 40 MM

Kpatkne TeopeTnueckue cBeIeHUS

VYerpoiicTBa, ¢ IOMOIIBIO KOTOPBIX KOHTAKTHBIE ITPOBOJIA YIEPKUBAIOTCS B TOPU30HTAIBHOMU
IUIOCKOCTH B TpeOyeMOM IIOJIOKEHMH OTHOCUTENIBHO OCH JKEJIEe3HOAOPOXKHOTO MyTH (ocu
TOKOIIPUEMHHKA), HAa3bIBAIOTCS (PUKCATOPAMHU.

Ha ryaBHBIX JKEJIE3HONOPOXKHBIX IIYTSAX IEPErOHOB M JKEIE3HOAOPOKHBIX CTaHIMU M

PUEMOOTIIPABOYHBIX KEJIE3HOJOPOKHBIX MYTAX, TJ€ CKOPOCTh MABIDKEHHs mpeBbimaer 50 km/d,
YCTaHABJIMBAIOT COWIEHEHHbIE (DPUKCATOpBI, COCTOAIIME M3 OCHOBHBIX U JIETKUX JONOJHHUTEIbHBIX
CTEP’KHEM, CBA3aHHBIX HEMIOCPEICTBEHHO C KOHTAKTHBIM ITPOBOJIOM.
[TpsmMble pukcaTOpbl UCTIONB3YIOT PU MUHYCOBBIX (K OMOpPE) 3Ur3arax KOHTaKTHOT'O ITPOBOJA MIIU TIPU
TOPU30HTAIILHOM YCWJIMH, HAIIPABJICHHOM OT OIIOPHI B CIIy4ae M3MEHEHMs HANPABICHHUS KOHTAKTHOTO
npoBoJa; oOpaTHbIe (PUKCATOPhl — MPH IUTIOCOBBIX (OT OMOpPHI) 3Ur3araXx KOHTAKTHOTO MPOBOJA MU
TOPU3OHTAIIEHOM YCHIIMU K OTOpe (MOACPKUBAIOIIEMY YCTPOUCTBY).

ITpu Gonpmnx ycunusx (6onee 200 H) or u3smMeHeHus: HanpaBieHUss KOHTAaKTHOTO POBOJA Ha
BHELIHEH CTOPOHE KPUMBOH MOHTHPYIOT THOKHE (ukcaTopsl. B IpaBunax yqHpolcTBa M TEXHHYECKOM
9KCIUTyaTallud KOHTAaKTHOW ceTH [2] ompeneneHbl YCIOBUS YCTAaHOBKHM TI'MOKHX (PHKCATOpOB. OTH
yCIJIOBUSI IPUBENIEHBI B Ta0II. 6.

B 0603HaueHusx GpukcatopoB OyKBbI U HU(PHI YKa3bIBAIOT HA €r0 KOHCTPYKLUIO, HANpPSHKEHUE
B KOHTaKTHOM CeTH, /U1 KOTOPOTo OH MpeAHAa3HAuYEH, U reoMeTpuueckue pasmepsl: @ — duxcarop, I1
— IPSAMOH,



O — o0paTHbIii, A — aHKepyeMoil BeTBH, T — Tpoca aHkepyemoil BetsH, I — rubkuii, C
— BO3YIIHBIX CTpeNoK, P — pomMOOBMAHBIX MOIBECOK, VI — HM30JIMpPOBAaHHBIX KOHCONEH, Y —
yCHUJICHHBIH, udpa 3 — Ha HanpspkeHue 3 KB (a7 TuHU MOCTOSHHOTO TOKA), 25 — Ha HaNpsHKEHHE
25 xB (st nuaM mepeMenHoro Toka); pumckue mudpsr 1, 11, III u 1.1, — xapakrepusyroT AIUHY
OCHOBHOT'O CTEPKHS (pUKCATOpA.

Ycl10BHSI yCTaHOBKH THOKHX (PHKCATOPOB

MakcuManbHbIi paguyc KpUBOM, M, IIPU KOTOPOM IIPOU3BOJMUTCS YCTaHOBKA
PacuerHas ckopocTh
ruOKKX (pUKCaTOpPOB, IPHU JAITUHE MIPOJIETa, 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 - -

[Ipumeuanus. B uyucnurene ykazaHbl paadychl s OAHOIO KOHTAKTHOI'O IIPOBOJA, B
3HaMeHarese — A AByX. [Ipouepku 03HaualoT, YTO B 3TUX YCIOBUAX YCTAaHOBKA THOKUX (PUKCATOPOB
HE JIOIyCKaeTcs.

JUTMHBI OCHOBHBIX CTEp)KHEH (PUKCATOPOB BHIOMPAIOT B 3aBUCHUMOCTH OT rabapuTa yCTaHOBKU
OIOp, HAIpaBJICHHUs 3HUr3ara KOHTAaKTHOTO MPOBOJA, JJIUHBI JOMOJIHUTEIBHOTO cTepkHs. [lnnHa
JOTIOJIHUTENBHOTO cTEPKHA npuHATa 1200 MM.

O®ukcaToppl AJI1  W30JMPOBAHHBIX  KOHCOJEH  OTJIIMYAIOTCS OT  (PUKCATOPOB  JUId
HEH30JMPOBAHHBIX KOHCOJIEH TeM, YTO Ha KOHIIE OCHOBHOTO CTEp)KHS, OOpaIleHHOM K KOHCOJIH,
BMECTO CTEP)KHS C HApe3KOM ISl COEIMHEHMSI C M30JISTOPOM MPHUBAPEHO YIIKO JUISl COEAUHEHUS C
KOHCOJIBIO.

["abaput omop m COOpyKEHUN — ITO PACCTOSTHUE OT OCH KPAHHETO KEJIE3HOTOPOKHOTO MyTH
JI0 BHYTPEHHET0 Kpast pyHAaMEHTOB WJIM ONOp KOHTAKTHOH ceTu. Ha meperonax u »keae3HoJOPOKHBIX
CTaHIMSIX ATO PACCTOSTHUE TOJKHO OBITH HE MeHee 3,1 M, a B CHEr03aHOCHMBIX BBIEMKAX M Ha BBIXOAaX
n3 HuX Ha JuimHe 100 M He meHee 5,7 M. Ha KpuBBIX ydacTKax >KE€JI€3HOJO0POKHOIO IyTH YKa3aHHbIE
PAcCTOSIHUS YBEJIMYUBAIOTCS B COOTBETCTBUU C Ta0APUTHBIM YIIMPEHUEM.

Omnpenenuth rabapuT ONOp KOHTAKTHOM CETH CIIeIyeT, MOoib3ysAch Tall. 7.

Onpenenenue rabapuToB ONOP KOHTAKTHOM CETH

Paccrosiaue I' YBenuuenue paccrosuus [ npu
YBennuenue paccrosuus ' npu
(rabapur) Ha

Pannyc xpuson, m MPSIMOM

BO3BBILICHUN HAPY>KHOTO peibca
I000M BO3BBILIEHUH HAPYKHOTO

pestbca (HapysKHas CTopoHa (BHYTpEHHSISI CTOPOHA KPUBOM),

yYacTKe Iy TH, .
KpUBOH), 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

[TopsaoK BEINOJIHEHUS
1. Ompenenuth radapuThl ONOP JUIS MPSIMOTO YYacTKa JKEJIe3HOJOPOKHOTO ITyTH, Ui OMOPHI HA
BHEIIHEH U BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlomoOpath THIIOBBIE (PUKCATOPHI I YCTAHOBKU Ha MPOMEXYTOYHOM OMOpe KOHTAKTHOM CeTH
Ha y4acTKe NePEMEHHOr0 TOKa:
— Ha IPSIMOM YUacTKe JKEJIE3HOJOPOKHOTO My TH;
— Ha BHYTPEHHEH CTOPOHE KPUBOW;
— Ha BHEIIHEW CTOPOHE KPUBOM.
Cuurarh Ha IPSAMOM YUYaCTKE JKEJIE€3HOJOPOKHOTO My TH 3Ur3ar K OIope KOHTAKTHOM CETH.
JlanHbie cBecTH B TabII. 8.
[TonGop THUIOBBIX (DUKCATOPOB I MyHKTOB 2—4 cieayeT NPOU3BOAMTH, MONB3YysICh [8, c. 49,
npuiiokeHue S].
[Tox6op THNOBBIX (UKCATOPOB

No MecTo yCTaHOBKH OIOpLI | ['abapur
Tun onopel Y P P Tun ¢pukcatopal
/1 BETBb [IOJBECKHU OTIOPBI
[Ipssmas

ITpomexxyTounass | BHemHss CTOpOHA KPUBOU

1
oropa
BuyTpenuss ctopona
KpUBOH
5 IlepexonHas Omnopa A:

oropa, pa0ouasi BETBb



HEU30JUPYIOIIee

AHKepyeMmasi BETBb
COIIPSIKEHUE

Omnopa b:
pabodJasi BETBb

AHKepyeMasi BETBb

Omnopa cpennei

[Ipamas
AHKEPOBKHU

N

4,
5.
6

[Tomo6pate THUNOBBIE (DUKCATOPHI ISl YCTAHOBKH Ha MEPEXOTHBIX OMOpax HEU3OIHPYIOIIETO
COMPSDKCHMSI ydYacTKa KOHTAKTHOH CETH TIEPEeMEHHOTO TOKa, Ha MPSAMOM  YYacTKe
KEJEe3HOIOPOIKHOTO My TH.
JlanHbIe cBeCTH B TaOII. 8.
Hadeptuth cxeMy cpeaHeil aHKEpOBKM W TOH00paTh (UKCATOPHI ISl OMOPHI CpPEeAHEH
AHKEPOBKH KOMIICHCHPOBAaHHOW KOHTAaKTHOW IMOJABECKU MIEPEMEHHOTO TOKA HA MPSMOM YJacTKe
KEJe3HOIOPOIKHOTO My TH.
JlanHbie cBeCTH B TaOI. 8.

Coneprxanne oT4eTa

Onwucanue ompeseneHuss rabapuToB OMOp AJS MPSAMOrO yYacTKa JKEJIE3HOJO0POXKHOTO IyTH,
JUIS1 OTIOPBI HAa BHEIIHEW ¥ BHYTPEHHEN CTOPOHAX KPUBOM.

Onucanue noadopa THUMOBBIX (DUKCATOPOB Ui YCTAHOBKM Ha IPOMEXYTOUYHOW oOmope
KOHTaKTHOM CETH Ha Pa3jIMYHbIX y4acTKax MepeMEHHOI0 TOKa.

Onucanue moadopa TUNOBBIX (PUKCATOPOB JJIS YCTAHOBKM Ha MEPEXOJHBIX OMOpax
HEU3O0JIUPYIOIIEr0 COMPSKEHHs] y4acTKa KOHTAaKTHOM CETH MEePEeMEHHOIo TOKa, Ha MPSMOM
Y4aCTKE KEJIE€3HOJOPOKHOTO Iy TH.

Cxema cpenHeil aHKEpOBKM M TOA00p (UKCATOPOB MJi OHNOpPHl CpeAHEeH aHKEpOBKH
KOMIIEHCUPOBAaHHOW KOHTAKTHOM TIIOABECKM IIEPEMEHHOIO TOKA Ha MPSIMOM YYacTKe
YKEJIE3HOJOPOKHOTO Iy TH.

3anonHeHHas Tal. 8.

BrIBOIEbI.

KoHTponbHbIE BOIPOCH!

Kakumu ObIBatOT MOICPIKUBAIOIINE KOHCTPYKITMH KOHTAKTHON CETH?

Hazosute npenmyIiecTsa U30JUpOBAHHBIX KOHCOJIEW KOHTAKTHOM CETH.

Kaxue ¢ukcaTopsl cienyer BbIOMpaTh Ha KPUBBIX yYacTKax >KEJI€3HOIOPOKHOTO MYTH MalbIX
paanycoB U nouemy?

Ha kakyto Harpy3ky paboTaer AOMOJHUTENbHBIN CTepKeHb (pukcaTopa?

OT 4ero 3aBUCUT BBIOOD TUIA KOHCOJIM U THIA (PUKCATOPA ISl ONOPBI KOHTAaKTHOU ceTn?

OT 4ero 3aBUCHUT BBIOOP THIIA TATH KOHCOJIH JIJIS1 OTIOPBI KOHTAKTHOM CeTH?

Pazgen 6: YerpoiicTBO 1 TeXHHYecKoe 00CTy:KMBAHHE KOHTAKTHOM ceTH
Tema 6.7. Ilognep:xuBaomme yCTpOCTBA KOHTAKTHOM CeTH

IIpakTH4yeckoe 3aHATHE

Tema:«ITog00p THITOBBIX JKECTKUX ITOIICPSUHH
Iesb 3aHATHA: HAYUYUTHCS PACCUUTHIBATH HATPY3KH, JACHCTBYIONIME HA MTPOBOAA LIEMTHON KOHTAKTHOM
MOJIBECKH, OMPEENATh KO (UIIMEHTHI AT pacueTa B pa3TUYHBIX PEKUMAaX BO3JACHCTBUS HATPY30K.
Hcxonuple aHHBIC: TUN LEMHOW KOHTAKTHOW MOJABECKHU TJIABHBIX MyTEH HA CTAHIMHU MO 3aJaHUI0 K
MPAKTHYECKOMY 3aHATHIO No 1; TUIIBI BETPOBOTO U TOJIOJIEAHOTO PailOHOB COTJIACHO BapuaHTaMm (Tadm.
2.1); HopMaTUBHBIEC 3HAYCHUS TOJIIIMHBI CTEHKH TOJI0JIe[Ia M CKOPOCTH BeTpa (Tadi. 2.2).
Ta6mnuma 2.1



Tunel BETPOBOIO U I'OJIOJIETHOTO PAOHOB

Howmep BapuanTa Berposoit paiton [Nononenueiin paiton
1 I I
2 II |
3 Il I
4 v Il
5 \ I
Tabnuna 2.2
HopMaTuBHbIEC 3Ha4€HUS TOIILMHBI CTEHKH I'0JI0JIE€AA U CKOPOCTH BETpa
Howmep rononegnoro [HopmarusHas TosuHa HopwmatnsHas ckopocTh BeTpa, M/c
WM BETPOBOT'O palioHa |CTEHKH rojosena, ByMM | Makcumanpaas Vimx Ipu rononene Vr
I 5 22 13
I 10 25 14
Il 15 29 15
v 20 32 18
\Y 25 36 19

Kpatkue TeopeTnueckue cBeJeHUS

JI7s KOHTaKTHOM CETH PEIIAOIUMU ABJISIOTCS HArPy3KH KJIMMATHYECKOTO XapakTepa: BETEp, roJa0JIe]
U TeMIlepaTypa BO31yXa, JEHCTBYIOIIME B Pa3HbIX COUYETAHUSIX. DTH HArpy3KH HMEIOT CIy4dalHbIN
XapakTep: WX pacyeTHhIE 3HAUCHUS 32 KaKOW-THOO TEpPHOJ BPEMEHH MOTYT OBITh OMpEIC/ICHBI
CTaTHUCTUYECKOM 00pabOTKOM JaHHBIX HAOIOIEHUH B palloHe IeKTPUPUIIMPOBAHHON JTMHUU.
Harpy3ku, aeiicTByronme Ha nmpoBoJia KOHTAKTHOM CETH, JEIISITCS Ha MOCTOSIHHBIE, KPATKOBPEMEHHbIE
1 0COOBIE.

K nmocTossHHBIM OTHOCSITCS HArpy3ku: OT Beca KOHCTPYKIIHMM, MPOBOJOB, Beca™ U JaBJICHUS TPYHTOB,
TOPHOTO JaBJICHUS.

K kpaTkoBpeMEHHBIM Harpy3KaMm OTHOCSITCSI BETPOBBIC, F'OJIOJICIHbIE, TEMIIEPATYPHBIE KIMMAaTUYECKUE
BO3JIENCTBHSI.

K o0co0GpiM Harpys3kaM OTHOCSTCS: CEHCMHMUYECKHE, B3PHIBHOTO BO3JCUCTBUS, BO3HHUKAIOIIUE OT
MOBPEXICHHS] KOHCTPYKIIHMHI U T.II.

Jns ycTaHOBIEHUS pPACUYETHBIX KIMMATUYECKUX YCIOBUWM TOJIB3YIOTCS KapTamMu pallOHHUPOBAHUS
Tepputopuu Poccuu, s ynponIeHHbBIX PaCU€TOB BAPUAHTHI 33J1a€T IPENOIaBATENb.

Harpy3ka oT Beca NpoBOJOB SBIISIETCS PABHOMEPHO pPACIPEICICHHOW BEPTUKAIBHON HArpy3Kou,
KOTOPYIO MOYKHO OIPEIENINTb, MOIb3YSACh CIIPABOYHOU JIUTEPATYPOil.

PexoMeHnnyemass BelWyMHA HArpy3kd OT CTPYHOBBIX 3axuMoB coctamisier 0,05 maH/M mpu omHOM
KOHTaKTHOM IIPOBOJIE.

lNomonennass Harpy3ka BBI3BIBAETCS TOJIOJEAOM, MPEICTABIAIONIMM COOOWM CJIOW TUIOTHOTO JibJa
CTEKIIOBUJIHOTO CTPOEHHUs ¢ MIOoTHOCTHI0 900 kr/m3. Jlns pacyeToB MOXKHO IIPHHATH, YTO TOJOJIEN
oOpa3yercss NUIMHAPUIECKONW (HOPMBI C PAaBHOMEPHOU TONIIWHOW CTEHKH JIbJa, TIO BO3JIEHCTBHUIO
Harpy3kKa sIBJII€TCS BEPTUKAIbHOM.

Ha TonmuHy cTeHkH rojosena Ha MpoOBOAAX OKa3bIBAET BIMSHUE IUAMETP MPoBOAOB. [losTomy s ee
ONpeNeNeHUsT Ha NPOBOJAX M TPOCaX pa3HbIX IUAMETPOB 3aJaHHYIO TOJIIMHY CTEHKH TOJIoJie[a
YMHOXAIOT Ha KO3 PUIHEHT K .

Ha uHTEeHCHMBHOCTH roNoNeAHBIX 00pa30BaHMil OONBIIOE BIUSHUE OKA3bIBAET BHICOTA PACIIONIOKCHHUS
MPOBOJA HAJl TOBEPXHOCTHIO 3eMin. [103TOMY ITpu pacuere TONIMHBI CTEHKHU IOJ0JIela HAa MPOBOIAX,
pPacIoJIOKEHHBIX Ha HACBIMAX, 3HAUEHHUE TOJILIMHBI CTEHKU TOJI0JIe[la CIEeIyeT TaKXKe YMHOXKUTh Ha
MOTIPaBOYHEIHN Kod(dummeHt A;".

PacuetHyro rononeaHyro Harpy3Ky Ha @POBOJA KOHTAKTHOM CETH CleayeT YMHOXHUTh Ha
KOA(P(DUITUEHT TIEPETPY3KH IIr, YIUTHIBAIOIIUN H3MEHEHHE TOJOJICIHON HArpy3KH B 3aBUCHMOCTH OT
penbedHBIX YCIOBUHN PACIIOIO0KESHHSI IIETTHOM KOHTAKTHOM MOIBECKH.



BeTrpoBbie Harpy3ku Ha MPOBOJA KOHTAKTHOM CETH 3aBUCSAT KaK OT CPEAHEN CKOPOCTH BETPA, TAK U OT
XapakTepa MOBEPXHOCTH OKPYKAIOIIEH MECTHOCTH U BBICOTHI PACIOJIOKEHHUS IPOBOJOB Haj 3eMieil. B
COOTBETCTBUU CO CTpouTenbHbIMU HOpMamu U npaBuwiamu CHull «Harpy3ku u Bo3aeiictBusi. Hopmbl
MPOEKTUPOBAHUS» PACUETHYIO CKOPOCTh BeTpa Ui 3aJaHHBIX YCJIOBUN (BBICOTHI PACHOJIOKEHUS
MPOBOJIOB HAJ TOBEPXHOCTHIO M HIEPOXOBATOCTH TOBEPXHOCTH OKpYKAlOUIEH MECTHOCTH)
OTIpEeeIAI0T YMHOKEHHUEM BEJIMYUHBI HOPMAaTUBHON CKOPOCTH BeTpa Ha KOA(D(PUIIMEHT K 9 3aBUCSIIHIMA
OT BBICOTBI PaCIOJIOKEHHUS IPOBOIOB HAJl MOBEPXHOCTHIO 3EMJIM U OT €€ IEPOXOBATOCTH.

BerpoBas Harpy3ka Ha IpoBO/ia LEMHON KOHTAKTHOW MTOJABECKHU SIBIISIETCS TOPU30HTAIbHOM HATPY3KOU.
[Topsimok BBIMOJTHEHHUS

. BriOpaTh Harpy3ku oT COOCTBEHHOTO Beca HECYIIETO TPOCa M KOHTAKTHOTO MPOBO/IA.

Bec xoHTakTHOrO IMpoBOAA JKn M BEC HECYLIErO TPOCA JHT ONPENEAeTCS B 3aBUCUMOCTH OT MApKHU
mpoBoja o tabmn. 1.5 [11, c. 18], wmm tadxn. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].

Hampumep, ans vecymiero tpoca IIBCM-70: gur= 0,586 naH/m; ans konTaktHOro mpoBojga MdD-85:
gkn= 0,74 naH/m.

. Paccunrarh Harpy3ky oT COOCTBEHHOT'O Beca LIEMTHOW KOHTAKTHOM MOJABECKU:

9,=0,, +N*(0,, +0,).0aH | x (2.)

rae gec = 0,05 maH/m - Harpy3ka oT cOOCTBEHHOTO Beca CTPYH U 3a)KHMOB;

I — YKCJIO KOHTAKTHBIX MPOBOJIOB.

o Paccuurars Harpy3ky Ha HECYIIHA TPOC OT Beca rojoJiea.

Jpe =N, *0,0009*I1*b, *(d+b,) (2.2)

rae fr — Kod()(PHUIMEHT meperpy3Ku, YIYUTHIBAIOIIUN BIMSHUE BBICOTHI PACTIONOXKEHHS MPOBOAA HAT
3eMJIe Ha MHTEHCUBHOCTH TOJIOJIEAHBIX oOpa3zoBanwmii [7, c. 101];

n', = 0,75 — nnsa BeieMKy I1yOuHOM Ooinee 6 M;

n," = 1,25 — n14 HackIy BEICOTOM Goitee 5 M;

nr = 1 — JUIs CTaHIIMH, PACIIONIOKEHHON Ha HYJICBOM MECTE.
Bp =K K b [mMM] - pacuerHas TonmmHa KOpKH royojiena, (2.3)

rie k' — Kod(p(HIMEHT, YYHUTHIBAIONIMA BIUSHUE TUAMETpa HECYIIEro Tpoca Ha TONIIUHY
roJofieAHBIX 0OpaszoBanuii [7, c. 100];
K" — K03()(UIHMEHT, YYNUTHIBAIOMINN BIIMSHHE BBICOTHI PACIOJOKEHHUS KOHTAKTHOTO IPOBOJA Ha

TOJIIIMHY TOJ0JeIHbIX 00pa3oBaHuii (Ha Hackmu) [7, ¢. 100].

PacueTHyt0 TONIIMHY CTEHKH TOJOJE€Aa C YYETOM IOMPABOYHBIX KOA(P(UIHMEHTOB AOIMYCKAETCs
OKPYTJIATH A0 Onuxkaiiiei nemnoit mudpsl.

4.PaccunTaTh Harpy3Ky Ha KOHTAKTHBIM IPOBOJ OT Beca roJI0JIea.

Ha kOoHTakTHBIX MpOBOAAX PacUETHYIO TOJIIMHY CTEHKH Trojiojiefia ycTaHaBiuBaroT paBHou 50 %
TOJIIIMHBI CTEHKH, NMPUHSATON JJIsl MPOYHMX TMPOBOJOB KOHTAKTHOM CETH, TaK KaK 3/1eCh YUHUTHIBAETCS
YMEHBIICHHE TOJI0NIe- 1000pa30BaHUs 3a CUET JIBUKEHHUS HJIEKTPONOE3I0B U IUIaBKM rojosiena (eciu
TaKoBasi UMEETCH).

b b
9. =n *0,0009*17*71’ d,, + 71’), (2.4)
A+H .
I'ne dcp = T — CpeIHUN TuaMeTp KOHTAKTHOTO MPOBO/IA.

A n H — mupuna u BeIcOTa ce4eHHs (COOTBETCTBEHHO) JUIsi KOHTAKTHOTO mposoja [11, tabm. 1.5, c.

18, unm 12, Tabun. 6.1.1, 6.2.1, 6.2.7, c. 163, 166, 168].

5.Paccuntath Harpy3ky OT Beca BCEX KOHTAaKTHBIX IPOBOJAOB IIEMMHOM KOHTAKTHON TMOJBECKH,

MOKPBITHIX TOJIOJIEIOM.

gZKTI = gn + gzum + gZKﬂn (2'5)

6.Paccunrtarh BETpOBYIO Harpy3Ky Ha HECYIIUN TPOC MPU MAKCUMAIHLHOM BETpE.

p =c (kV *VI'TBX )2 * d
A 16 1000

,0aH [ m
(2.6)



rae cx=1,2 — a’ponuHaMHUYECKUI KOd(PPHUIUEHT JTOOOBOTO COMPOTHBIICHUS BETPY, OTHECEHHBIN K
IJIOIIaAN cedeHusd nposoja [7, c. 105];
K - K03((UIIMEHT BETPOBOro BO3JACHCTBUS B 3aBHCUMOCTH OT penbeda mectHocTH [7, c. 105, Tabdmn.
19].
7.PaccunTarh BETPOBYIO Harpy3Ky Ha KOHTaKTHBIN IIPOBOJ B PEKMME MAaKCUMAJIBHOIO BETPA.

* 2

kM), H

P =€,

16 1000

8. PaccunTaTh BETPOBYIO Harpy3Ky Ha HECYLIUI TPOC, HOKPHITHIN TOJI0IEI0M.

B CRA NCES S T

9.PaccunTarh BETpOBYIO Harpy3Ky Ha KOHTAKTHBIN IIPOBOJ, IOKPBITHIN TOJIOIEIOM.

(k,*v.)*  (H+D,)
16 1000

10.PaccunTars CymMMapHy0 Harpy3Ky Ha HECYIIHMI TPOC IPU MAKCUMAaJIbHOM BETpE.

Pacyer mnpoBOIOB Ha COBMECTHOE JIeHiCTBME BEpPTHKAJIBHBIX (Macca IPOBOJIOB, TOJIONIEA) H

TOPU30HTAJIBHBIX (J1aBJIEHUE BETpAa) Harpy30K BEAYT MO CyMMAapHbIM (Pe3yJIbTUPYIOLIUM) HAarpy3Kam,

OIpEACIAEMBIM T€OMETPUUECKUM CIIOKEHUEM BEPTUKAJIBHBIX U TOPU30HTAIbHBIX HAIPy30K.

Qumax = gr? + pfm (2-10)

11.PaccunraTs CyMMapHy!0 Harpy3Ky Ha HECYIIMI TPOC B PEKUME T0JI0JI€/1a C BETPOM.

Quax = gzzn + pzznm (2.11)

12.0dopmuts otuer. CrenaTh BHIBOIBI.

KonTpoabHbie BOIPOCHI

1.J1514 yero mpou3BOJAT pacueT HArpy30K, ICUCTBYIOMIMX HA MPOBOJIa KOHTAKTHOM ceTu?

2.Kakue ¢pakTophl BIUSIOT HA U3MEHEHUE TOJIOJICTHOW HATPy3Ku?

3.Urto Takoe koapuIueHT neperpy3ku?

4.IloueMy Ha KOHTAaKTHOM IPOBOJI€ T'OJIOJIEIHASI HArpy3Ka MPUHUMAETCS B JIBa pa3a MEHBIIE, YeM Ha
HecyleM Tpoce?

5.0T 4yero 3aBUCHUT BEJIUYMHA BETPOBOW HArPy3KU Ha MTPOBOJIa KOHTAKTHOU ceTu?

6.IToueMy mpu pacyere BETPOBOM HArpy3KH Ha KOHTAKTHBIM MPOBOJ JUIsl pacyeTa MPUHUMAIOT BBICOTY
CEYEHUSI KOHTAKTHOTO MPOBOAa?

,O0aH [ m (2.7)

Poym =

Pow =C, ,0aH | m (2.9)

Pa3jnen 6: YcTpoiicTBO M TeXHHYeCKOe 00CTy;KHBAaHNE KOHTAKTHOM ceTH

Tema 6.7. Onopbl KOHTAKTHOM CeTH U 3aKpeIlIeHHe UX B TPYHTe

IIpakTH4yeckoe 3ansiTHE

Tema: «Pacuer wusrubaromero MOMEHTa JEHCTBYIOIIETO Ha OHOpPY M MOoAOOp THUIIOBOM

MIPOMEKYTOUHOU OMOPHI»
Henp 3aHATHA. Hay4UTHCA PACCUMTBHIBATH HArpy3KH, JCHCTBYIOLIUE HA ONOPY KOHTAKTHOM CETH,
YCTAaHOBJICHHYIO Ha KpPHUBOM YYacTKE J>KEJIE€3HOJOPOKHOTO IIyTH; BBIOMpPATh MO pPacCYUTAHHOMY
M3ru0arIIeMy MOMEHTY ONIOPY KOHTaKTHOM CeTH.
Hcxoanble fanHble: TUI (PUKCATOPOB U KOHCOJEH BBIOpaTh U3 MpakTHYecKuX 3aHATHi Ne 3 u Ne 12
COOTBETCTBEHHO; JJIMHA MpOJeTa yKa3blBaeTCsl MpenojaBaTeieM; Bec KOHcoleld U (UKCATOpPOB U
rojiojie/ia Ha HUX BBIOpaTh U3 Ta0i. 21, HArpy3Ku OT Beca MPOBOAOB KOHTAKTHOU CETH gn, Jr, Pxn, Par,
Prxn, Prar BBIOMPAIOTCS U3 MPAKTUYECKOTO 3aHATUS No 4, XapaKTEepUCTHKH KIMMAaTUYECKHX YCIOBHM
CJIeZyeT BHIOpATh U3 MPAKTUYECKOTo 3aHATHS Ne 4.

Kparkue Teopernueckne cBeeHUst 117

Onopbl KOHTAKTHOM CETH B 3aBUCHMOCTH OT Ha3HAUYEHMSI M XapaKTepa Harpy30K, BOCIPUHUMAEMBIX OT
IIPOBOJIOB KOHTAKTHOM IIOJABECKH, pa3ACIAIOT Ha IPOMEKYTOYHBIC, IEPEXOJHBIC, AHKEPHBIE U
buKcupyromue.

[IpomexyTo4HBIE ONOPBHI BOCHPUHUMAIOT HArpy3Kd OT MacChl IPOBOJOB KOHTAaKTHBIX IIOJBECOK U
JOTIOTHUTEIBHBIX HArpy30K Ha HHUX (TOJIONEN, U3MOPO3b) U TOPU3OHTAILHBIE HAarpy3KH OT JaBJICHUS



BETpa Ha MPOBOJA U OT U3MEHEHUS HAIPABJICHHS ITPOBOJIOB HA KPUBBIX yYaCTKaX ’KEJIE3HOJOPOKHOTO
IyTH.

[lepexonHble ONOpPBHI YCTaHABIMBAIOTCS B MECTaX YCTPOMCTBA COINpPSDKEHHWH AHKEPHBIX YYacTKOB
KOHTAKTHBIX IIOJBECOK M BO3AYIIHBIX CTPEJIOK M BOCHPUHMMAIOT HArpy3Kd, aHAJIOTHYHBIC
IIPOMEXYTOUHBIM OIIOpaM, HO OT JABYX KOHTAaKTHBIX NoJBecOK. Ha mnepexoaHbple OmoOpsl Takke
BO3JCHCTBYIOT yCHWJIMA OT M3MEHCHMs HANpPaBJICHMs NPOBOJOB IPU OTBOJAEC MX HA aHKEPOBKY M Ha
CTPEJIOYHOU KPUBOM.

AHKEpHBIE ONOPBI MOTYT BOCIPHHUMATh TOJIBKO HArpy3kd OT HATSOKCHMs 3aKPEIUICHHBIX HAa HUX
IIPOBOJIOB WJIM, KPOME TOIO, HECTU TAaKHE K€ HArpy3KH, KaK IIPOMEKYTOUYHBIE, IEPEXOJHbIC WU
(UKCHpYOIUE OIOPBI.

Qukcupyromue OIopel HE HECYT Harpy30K OT MAacChl INPOBOJAOB M BOCIPUHUMAIOT TOJIBKO
TOPU30HTAJIBHBIE HATPY3KM OT M3MEHEHUS HAIPABJICHUS IPOBOJOB HAa KPUBBIX y4acTKax ITyTH, HA
BO3JyLIHBIX CTPEJIKaX, IIPY OTXO/1aX HAa aHKEPOBKY U OT JIaBJICHUs BETPA HA IIPOBOJA.

o Tumy 3akperuIseMbIX Ha ONOpax MOAAEPKUBAOIIMX YCTPOUCTB KOHTAKTHOM CETH Pa3IndaroT:

® KOHCOJIbHBIE OINOPHI C KPEIUIEHMEM Ha KOHCOJIIM KOHTAKTHOW IIOJIBECKM OJHOIO, JIByX WM
HECKOJIBKUX JKEJIE3HOJOPOKHBIX IyTEH;

® ONOpPBI C JKECTKOM IONEPEYMHOW WM, KaK HMX HA3bIBAIOT, PUTEIbHBIC WIH INOPTAJIbHBIE, C
KpEIJICHUEM KOHTAKTHBIX I10JIBECOK AIIEKTPUPULIUPYEMBIX >KEIE3HOJOPOXKHBIX MNyTeH Ha
KECTKOM IonepedynHe (puresne);

e OIOpbl C I'MOKOM HONEpPEeYMHON ¢ KpEeIUIEHHEM Ha Hel KOHTAKTHBIX MEpPEeKPhIBAEMbIX 3TOM
MOTIEPEYNHOM JEKTPUPULIPYEMBIX JKEIE3HOAOPOKHBIX ITyTEH.

Jlis TpaccUpOBKM KOHTAKTHOM CETH Ha OJHONMYTHBIX M JBYXIYTHBIX MeTkax (meperoHax)
IPUMEHSIOT CTPYHOOETOHHbIE KOHUYECKHE OMOphI BEICOTON 13,6 M M TomuHON cTeHKH 6eToHa 60 MM
tuna C 15 yyacTkoB nepeMeHHoro toka u CO 11715 yuacTKOB ITOCTOSIHHOTO TOKa. B mocnennee Bpems
Ha NIOCTOSIHHOM U IepeMeHHOM Toke BHeapstorcs onopsl CC, CCA

Croiiku »3THUX OHop MpPEICTaBISAIOT co00il ToJble KOHHWYECKHE OECCTHIKOBBIE TPYOBl U3

NpeBapUTENFHO HAIPSDKEHHOTO JKelle300€TOHA € apMHPOBAHHUEM BBICOKOIPOYHON IPOBOJIOKOM.
[TonepeuHoe apMupoBaHUE MPUHATO B BUJIE civpainu. g npeIoTBpalleHHs CTATMBAHUS POAOIBHON
apMaTypbl IpU HaBUBKE CIIUPAJIU IO JUIMHE CTOEK MIPEAYCMOTPEHA YCTAHOBKA MOHTa)KHBIX KOJIEII.
B HwxkHeW wyacTM ONOp MNPESyCMOTPEHO CMEIIAHHOE AapMHUPOBAHME — T.€. C YCTAHOBKOWU
JIOTIOJTHUTENBHBIX CTEPKHEW HEHAIIPATaeMOM apMaTyphl: y onop ¢ BeicoTod croiiku 10,8 M Ha 2 meTpa
OT HH3a OMNOpBL, y onop BbicoTOM 13,6 M — Ha 4 merpa. CMemIaHHOE apMUPOBAHUE MOBBIIAET
TPEILMHOCTONKOCTD OIIOP.

Baxxneiimeir xapakTepUCTUKONW OMOp SBIAETCS HMX HECYIIasl CIIOCOOHOCTh — JIOMYCTHUMBIN
m3rubatomuii MomeHT MO Ha ypoBHe yciaoBHOro obpeza — YOO, koropslii Haxoautes Ha 500 Mm
HIke ypoBHS rosioBku penbca (YI'P). Ilo Hecymedt crmocoGHOCTH MOAOMPAIOT THIBI OMOp JJIs
IIPUMEHEHNS B KOHKPETHBIX YCIOBHAX YCTaHOBKHU.

Boibop omop HaumHaOT, Kak MpaBUIO, C pacuera W Mojadopa oOmop s KPUBBIX Y4YacCTKOB
KEJe3HOJIOPOKHOTO MyTH, T.K. 3TU YCJIOBHUS YCTAaHOBKHM OIOp SIBISAIOTCS HauOoJsiee OTSTOLICHHBIMH,
0COOEHHO B KPUBBIX MaJIbIX pajinycax.
Jnist pacueTa HEOOXOMMO COCTAaBUTh PACUETHYIO CXeMy, IIOKa3aB Ha Hel Bce CUJIbI, ACHCTBYIONINE HA
OMOpYy, U IJIEYM ITUX CHJI OTHOCUTEIBHO TOUKH IepecedeHust ocu onopbl ¢ YO®D. PacyeT cymmapHBbIX
U3rH0alOMMX MOMEHTOB B OCHOBAaHHHM ONOpP ONPEACISIOT U TPeX pPAaCUETHBIX PEXHMOB IO
HOPMAaTUBHBIM HArpy3kaM: B peXuMax rojiojiefja ¢ BETPOM, MAaKCHMAJIBHOIO BETPa, MHUHHUMAaJIbHOU
temneparypsl. [To HanbonpIeMy U3 MOJTy4YeHHBIX MOMEHTOB U BBIOMPAIOT ONOPY JAJISl YCTAHOBKHU.
Tabmuma 21
BeprukaJjibHbIe HATPY3KH OT Beca KOHCOIU U pUKcaTopa ¢ yHeTgy Beca rosoesa

KOHCOJIN
THII macca, KT (G k) Bec ronosena (G'u)
1 2 3
NTP-11, UTC-11 22 10
npP-11, UC-11 40 10




HP-1-5, HC-1-5 66 10
HTC-11, HTPU-1 40 20
(bukcaTopsl
@I1-3, ®II-25, ®O-3, $pO-25, | 4 — nnst ogHOTO K.II. 6 — NI7IsT | —
®IIN, ®OH 2-X K.II.

Pacuer marmbarormero MomeHTa, JACHCTBYIONIETO HAa OMOPY KOHTAKTHOH ceTH, OyJeM INPOW3BOAWUTH
COIVIACHO pacueTHOM cxeme (puc. 6) sl OINOphl, YCTAHOBJICHHOH B KPUBOM Yy4YacTKe
KEJIE3HOJOPOKHOIO ITyTH.

Pazgen 6: YerpoiicTBoO 1 TeXHHYeCKOe 00CTy:KMBAHHE KOHTAKTHOM ceTH
Tema 6.8. PesibcoBble Henu, 3a3eMJIeHUs, 3alIIUTHBIC YCTPOCTBA U OIPasKACHUSA
IIpakTH4yeckoe 3aHsATHE
Tema: «ComnocraBieHue crnoco0OB 3a3eMJICHUsT KOHCTPYKLUU KOHTAKTHOW CETH MOCTOSHHOTO U
IIEPEMEHHOTO TOKa»
Leab 3aHATHSI: WUCHOJNB3Ysl HArJSAHBIE MOCOOMS, M3YyYUTh KOHCTPYKLHMIO M HPUHIUN JCHCTBUS
HCKPOBBIX IIPOMEXKYTKOB U THOJHBIX 3a3€MIIUTEIICH.
Hcxonnbie naHHbIC: BADUAHT UCXOAHBIX JAHHBIX 334a€TCA MIPENOJaBaTEIIEM.

Tabmuna 21

Nepapuanra Tun 3amuTHOrO YCTpOHCTBA

1 Hckposoii mpomexyTok tuna MM

2 Hckposoii mpomexyTok tuna UIIB-ITHUHN
3 Juonusrii, 3a3emiunrens 3/0-1

KpaTkue TeopeTrnyeckue cBeleHUs

Bce merannmueckue coopyeHUs (MOCTBI, IMyTEHpPOBOJABI, OMOPHI, Y, T.N.), HA KOTOPBIX KpEIATcs
DJIEMEHTHI KOHTAKTHOW CETH, JETAIM KPEIJICHUs] KOHTAKTHOW CETH Ha KeJIe300€TOHHBIX OMopax, Ha
KEJIEe300€TOHHBIX U HEMETANIMYECKUX HCKYCCTBEHHBIX COOPYKEHHSX, & TaKK€ OTAEIBHO CTOSIIHE
METAUTNYECKUE KOHCTPYKLHH, PACTIOJIOKEHHBIE HAa PACCTOSSHUM MEHEE 5 M OT 4acTed KOHTAKTHOU
CETH, HAXOJSAIIUXCS TOJ] HAMPSHKEHUEM, JOJKHBI ObITh 3a3€MJICHBI UM 000PYI0BaHbl YCTPOUCTBAMU
3alIUTHOIO OTKJIFOUEHUS NPHU MOIMAJAHUU HA COOPYKEHUS UM KOHCTPYKIMH BBICOKOTO HAIPSKEHUS
(puc. 7).

3a3eMJICHUIO TIO/JIEKAT BCE PACIIOJIOKEHHBIE B 30HE BIIMSIHUS KOHTAKTHOW CETH MEPEMEHHOI0 TOKa
MeTanan§:4%I{§He COOpY>KEHHS, Ha2 ;B%Topblx MOTYT BO3HUKHYTh OIACHBIE HAIIPSKEHUSI.

»

%%B’ 3oHa b

-

I 5000

Puc. 7. 3oHa 3a3emiieHHs Ha TATOBYIO PENBCOBYIO IETb (30HA A), 30HA HE TpeOyromIas 3a3eMIICHUs
(3oHa b)

3a3eMJIeHHE ONOpP KOHTAKTHOM CETH M HaXOIAIIMXCs BOIM3H HAIIPSKEHUS] COOPYKEHUN BBIOJIHSAIOTCS
VHIMBUAYaTbHBIMH WM TPYHIOBBIME 3a3eMIAIONUMH  TpoBoguukaMiilOmpucoemuennsiu
TATOBBIM PenbcaMm WM CpelHUM TOYKaM ITyTEBBIX IPOCCEIb-TPaHC(HOPMATOPOB CTAIBHBIM HMPYTKOM
IUaMETPOM He MeHee 12 MM Ha ydacTKaX IOCTOSSHHOro Toka U 10 MM — Ha ydacTKax NEpEeMEHHOTr0
TOKa.

3amMTHBIC 3a3eMJICHHSI ONOP KOHTAaKTHOW CETH CO3AAl0T Ui ONy)KJTAIOIIUX TOKOB IIETb «PEbC—
onopa—QyHIaMEHT—3eMIIs», NPU- MPHUBOJAILYI0 K IEKTPUUYECKOW KOPPO3MM aHKEPHBIX OOJITOB



(GyHIaMEHTOB U apMaTyphl KeJe300eTOHHBIX omop. JlJis mpenoTBpalleHust ITOro SBJICHUS, a TaKkKe
uist  obecriedeHHs] HOPMaJbHOrO (YHKIMOHUPOBAHUS peEJeHHBIX Lened aBTOOJOKUPOBKU H
IIEKTPUYECKON LEHTPAIU3aluU 3a3€MJICHUE Ha TATOBYIO PEJIbCOBYIO II€Ib, BBIIOJHAETCS 4Yepes
CIIEMAJIbHBIE 3alIUTHBIE YCTPONCTBA, NPEMATCTBYIOIINE YTEUKE TOKA C PEIbCOB Yepe3 KOHCTPYKIIMIO
B 3eMJI10. J[J151 3TOrO Ha OIopax KOHTAaKTHOM CETH yCTaHABJIMBAIOT UCKPOBBIE IPOMEXKYTKH, TUOIHBIE U
JIMOTHO-UCKPOBBIE 3a3emuutenu [5, c. 321].
Ilepen ycTaHOBKOM B LENb 3a3€MJICHUS OIOPHI KOHTAaKTHOW CETU HOBBIE HCKPOBBIE IPOMEXYTKHU
pPEeryiupyroT, ObIBIINE B yHNOTPEOJECHHUH PEMOHTUPYIOT U peryiaupyroT. s mpoBepkH HCKPOBOIO
NPOMEXYTKa COOMpaloT cxemy. BpamaoT pydky MeraoMMeTpa H HAOMIOAAIOT 3a CTPENIKOH
BosibTMETpA. [IpyM MCIIpaBHOM MCKPOBOM NPOMEKYTKE CTPEJIKA BOJIBTMETPA OTKIOHUTCS B CTOPOHY
YBEJIMYEHUS HAMIPSDKEHUS 10 TPOO0si HCKPOBOT'O MPOMEXKYTKa (0HO AOKHO ObITH 0T 800 1o 1200 B).
[IpoBepka MCKpPOBBIX MPOMEXKYTKOB B LIENH 3a3€MJICHHS BBIIOJHAETCS BOJBTMETPOM WM APYTMMH
npubopaMu, NpeAHa3HAYCHHBIMH Ui STHX Lenedl. Eciam crpenka BombTMETpa (COOTBETCTBYIOIIETO
pona Toka, Ha mkaie 10 100 B) OTKIOHSETCS — HMCKPOBOM MPOMEXYTOK HCIPABEH, €CIM HET —
3aKOpOoYEH (HEUCIPaBeH).
W3mepenus ¢ mpoBepKoil HCIIPABHOCTH AUOAHBIX 3a3eMIIUTENICH MPOU3BOJISATCS B MPSIMOM U 00paTHOM
HanpasjieHuu MeraoMMerpoM Ha 500 B B ipsiMmoM 1 oOpaTHOM HampaBiieHUHU. [IMOIHBIN 3a3€MIIUTEND
UCIPABEH, ECIIU MPSIMOE ANEKTPUUECKOE COMPOTUBIICHUE «OMOPa—pPENbC» PaBHO HYJIIIO, @ 00paTHOE —
paBHO unu Oonbuie 100 kOMm.
Ilopsinok BbINOJHEHHUS

1. O3HakoMuUTbCA C KOHCTPYKLMEW 3aJaHHOTO THMA 3al[UTHOTO YCTPOMCTBA. 3apuUCOBATH
KOHCTPYKIHIO.
JlaTp onucanue npuHOMNA AEHCTBUS 3alIMTHOTO YCTPOMCTBA.
OxapakTepu30BaTh MECTa yCTAHOBKHU 3aILIUTHOIO YCTPOKCTBA.
[Tpoananu3upoBaTh (yHKIIMOHUPOBAHKE 3AIMUTHOTO YCTPOICTBA IPH TPOO0E U3OIISAIIUH.

Conep:xanue oT4yeTa

KoHcTpyKuus 3aJaHHOTO TUIIA 3alIUTHOTO YCTPOMCTBA. PUCYHOK 3alIIUTHOIO YCTPOMCTBA.
OnrcaHue NpuHUKIA JEHCTBUS 3alIMTHOTO YCTPOMCTBA.
XapakTeprucTUKa MECT YCTAaHOBKH 3alIUTHOIO YCTPOWCTBA.
AHanu3 paboThl 3aIUTHOTO YCTPOHCTBA MPU IPOOOE UOIIALINH.
BriBogbl.

Hown

s R

KoHnTpoJibHbIE BONpoCHI
OOBsicHUTE Ha3HAYCHHE 3a3€MJICHHS OTIOp KOHTAKTHOW CETH.
2. Ha3oBuTe TUIBI 323€MJIEHUH ONOP KOHTAKTHOM CETH 3aIlUTHBIX
YCTPOMCTB.
Ha3zoBuTe THUIIBI 3aIIUTHBIX YCTPOHCTB.
Kak npoBepstoT ucripaBHOCTh HCKPOBBIX POMEKYTKOB?
Kak nmpoBepstoT HCIIpaBHOCTh IUOJIHOTO 3a3€MIIUTENS?

=

gk w

120



Pazgen 6: YcrpoiicTBO 1 TeXHHYecKoe 00CTy:KMBAHHE KOHTAKTHOM ceTH

Tema 6.10. Mexann4yeckune pacdeTbl NPOCTHIX U EMHBIX KOHTAKTHBIX MOIBECOK

IIpakTH4yeckoe 3aHsATHE

Ieap 3aHATHS: HAYUUTHCS PACCUMTBIBATH CTPENBI NPOBECA HECYLIETO TPOCA B PEAJBHBIX MpOJIETaX
AQHKEPHOI'0 y4acTKa, HAYYNUThCS CTPOUTh MOHTAKHBIE KPUBBIE CTPEII ITPOBECA IIPOBOJIOB.

Hcxonnble naHHbIE: TaHHBIE JUIS pACUETOB B3SITh U3 IPAKTUYECKUX 3aHITHH

KpaTkne TeopeTnyeckue cBegeHHs

MoHTa)XHbI€ KpUBbIE M TaOJIMIBI HCHOJB3YIOTCA B TIPOLIECCE MOHTa)Ka KOHTAKTHOM TOIBECKH B
paboTax MO peryjiupoBKe MPOBOAOB U TpocoB. [lo Hayama 3TUX pabOT NPUHUMAIOT BBICOTY
KOHTAaKTHOTO TPOBOJA MPHU €ro OECIIPOBECHOM MOJOXKEHHU. 3aT€M ONPEACISIOT TEMIIEPATypy OKpY-
JKAIOIIEro BO3[yXa U MO MOHTa)XHOHM TaOJiMIe ONMpENeNsiioT MPOBEC MPOBOJOB B CEpellMHE IMPOJIETa,
M3MEHEHHUE BBICOTHI PACIOIO0XKEHHS IPOBO/IAa y ONOPHl KOHTAKTHOM CETH 110 3TUM pa3MepaM U3MEHSIOT
BBIIICHA3BAHHBIE IIapaMeTpbl MPOBOAOB. B Apyrux Toukax HpoOJETOB MPOBEC YCTAHABIMBAKOT Tak,
YTOOBI O00ECIEeYNBAIOCH IJIABHOE W3MEHEHHE BBICOTHI KOHTAKTHOTO MPOBOJA B CpEOHEH YacTH
poJieTa.

Jl1 mOCTpOEHUsT MOHTAKHBIX KPUBBIX, HY>KHO PacCUMTaTh CTPEJbl IPOBECA HECYIEro Tpoca. Tak Kak
3TOT pacyeT SBISIETCS MNPOAOJDKEHHUEM MPEAbIAYIIUX pacyeToB, TO JJII UX BBINOJHEHUS HYXHO
BOCIIOJIb30BaThCSl KPUBOM M3MEHEHHUS HATSKEHUS HECYILEro TPOCca OT TEMIIEpaTypbl U3 IPEIblIyIIEro
3aHATUSL.

Jli1g pacuera MOHTaXHBIX KPUBBIX HYKHO 33JaTh 3HAUEHUS TEMIEPATYPBI OT tmin O

tmax IPUMEPHO C OJMHAKOBBIM MHTEPBAJIOM, 3aT€M, IOJIb3YSICh BBIIIEHA3BAHHON KPUBOM, ONIPENEIUTh
COOTBETCTBYIOIIUE ATUM, TeMiiepaTypam HaTskeHus (Tx) u 3anect ux B Tadn. 18 (mpakt. Ne 11) umu
e HE0OXOAMMO MOJIb30BaThCS MPU pacyeTax.

Crpenbl mpoBeca HAarpyK€HHOIO KOHTAaKTHBIM IIPOBOJOM Hecymiero Tpoca Fx mns kaxmaoro us
3a/laHHBIX JIEUCTBUTEIBHBIX MPOJIETOB, BXOIAUINX B aHKEPHBIN yUaCTOK, ONPEEISIIOT 10 hopMyIie:

gx+g°*1l'< “(i-2vey (g, *I *g)*

Fx — 8*(1? + gx ng € e,]l/l,
+K) 2*T,

I/le gx — BEpTHKaIbHAsl Harpy3ka Ha HECYIIUH TPOC OT Beca BCEX MPOBOJOB KOHTAKTHOW MOJBECKH,
COOTBETCTBYIOIIAS PACUETHBIM yCIIOBUAM, naH/M;
Jo — BepTUKaJIbHAs Harpys3ka Ha HECYIIHH TPOC OT Beca BCEX MPOBOJIOB KOHTAKTHOM MOJBECKHU, MPHU
OecIpOBECHOM TOJIOKEHUH KOHTAKTHOTO TTpoBoAa, naH/m;
grx — Harpyska OT Beca HEeCYyIIero Tpoca Py pacueTHBIX YCIOBUAX, naH/M;
Tx — HaTsHKEHUE HECYIIETO TPOCa, COOTBETCTBYIOIIEE PACUETHON TeMIepaType;
€ — PaCCTOSIHHE OT OTIOPHI JI0 TIEPBOM MPOCTOM CTPYHBI, TabI. 12.

9, =90 =090 9 =0ur

g+ 00 % [<(1-2%ef

JlomycTiMm ,4ToO : M = 08 ;
N = (gx *1- O *e)*z
2
Torga dbopmyJa cTpesbl MpoBeca HECYIIEro TPoca MPUMET BHUI:
M N
X — = 1, +—
T, +K T,

[ToncraBmss 3nauenus Tx u3 Tadin. 18 mpousBoanm pacuetsl. [lonaHHBIM pacueToB CTPOUM

MOHTAXXHBIC KpI/IBI)IG I IBYX 3aJaHHBIX ITOJICTOB MG)K[[y OHOpaMI/I KOHT aKTHOfI CCTU Ha

MUJUTUMETPOBOI Oymare. Pe3ynbraTel pacueToB cBoguM B Ta0id. 18 (cm. mpaktuueckoe 3ansatueNe 11)
IMopsiioK BHINOJTHEHUS



OrnpenenuTsb CTpebl MMpoBeca HArpy>KeHHOTO HECYIIET0 TPOca.

[TocTponTh MOHTaXXHBIE KPUBBIE.

Coneprxanue oTyera

OnpeneneHue CTpebl MPOBECA HATPYKEHHOTO HECYIIETO TPOCa.

MoHnTakHbI€ KpUBBIE JJIs IBYX 3a/IaHHBIX MPOJIETOB MEK/Y OIOPaMU KOHTAKTHOM CETH.
BriBOaBI.

agrwNE

=

KoHTponbHbIE BOIPOCH!

Yro Takoe cTpeia mpoBeca Hecylero Tpoca?

3. Tloyemy B pexkuMe MUHUMAJIBLHOW TeMIEpaTypbl MAKCUMAIBHOMY HATSDKEHHIO COOTBETCTBYIOT
MUHHMMAaJIbHbIE CTPEJIbI IIpoBeca?

Yro Takoe MOHTaXHas TaOJIMIIa U MOHTAXXHBIE KPUBbIE?

Jl1s 4ero HeoOX0JMMO CTPOUTh MOHTAKHBIE KPUBbIE?

no

ok~

Pazgen 1: YceTpoiicTBO M TeXHUYECKOE 00CTY:KUBAHUE KOHTAKTHOM CeTH
Tema 1.11.Mexanuveckne pacueTbl NIPOCTHIX U HENMHbIX KOHTAKTHBIX MOJABECOK
IIpakTH4yeckoe 3aHsiTHE

Tema: «Pacuer cTpen npoBeca Hecyero Tpoca 1 KOHTaKTHOTo mpoBojaa. CocTaBieHue rpapuxa

CTpEJ IPOBECA»
Hesap 3aHATHS: HAYYUTHCA PACCUUTHIBATH CTPEJIbl MPOBECA KOHTAKTHOTO MPOBOAA B PEAJIbHBIX
[IPOJIETaX AHKEPHOI'0 YYaCTKa, HAYYUThCS CTPOUTH MOHTAXHBIE KPUBBIE CTPEII IIPOBECA IIPOBOJIOB.
Hcxoanble qaHHbIE: TaHHBIC ISl PACYETOB B3STh M3 MPaKTUYECKUX 3aHATHI No 8 1 Ne 9,

Kparkue Teopernueckue cBeeHUst

MoHTaxXHbBIE KpPUBBIE M TAOJMIBI HMCIOJB3YIOTCS B TPOILIECCE MOHTaXa KOHTAKTHOW TIOJIBECKH B
paboTax 1O pEryJHpOBKE TPOBOJAOB M TpocoB. Jlo Hadama A3TUX pabOT NPUHUMAIOT BBICOTY
KOHTAaKTHOTO TPOBOJIAa TPH €ro OeCIpPOBECHOM TIOJOKEHUHU. 3aTeM OMPECNIIOT TEeMIepaTypy
OKPY’KAOIIET0 BO3yXa U 10 MOHTXKHOW TaOJIHIIE ONPEACIISIIOT IIPOBEC MPOBOOB, CEpeaINHE MPOJIETa,
M3MEHEHHUE BBICOTHI PACMOJIOKEHUS TPOBOJA Y ONOPbl KOHTAKTHOW CETH M MO 3THM pa3Mepam
WM3MEHSIIOT BBIIICHa3BaHHbIC I1a- paMEeTphl MNPOBOJAOB. B Jpyrux Toykax MPOJIETOB TMPOBEC
YCTaHABIIMBAI0 TaK, 4TOOBI OOECIEUMBANIOCH IUIABHOE M3MEHEHHE BBICOTHI KOHTAKTHOTO TPOBOJIA B
CpeJIHEeN YacTH MpoJieTa.

Jns moCTpoeHUsT MOHTAXKHBIX KpPHUBBIX, HYXKHO PAacCUMTaTh CTPEIbl MNPOBECA HECYLIEro Tpoca,
KOHTaKTHOTO MPOBOJA U MU3MEHEHHUE BBICOTHI KOHTAKTHOT'O MPOBOJA y OMOPbI KOHTAKTHOM ceTu. Tak
KaK 3TOT PAacy€T ABJISAETCS MPOJOJKEHUEM MPEIBIAYIINX PACUETOB, TO JUIS €r0 BBIIOJIHEHUS HYXKHO
BOCITOJIP30BaThCS MOHTKHON KPMBOW M3MEHEHHMsI HATSHKEHHUS HECYIIEro Tpoca OT TeMIepaTypsl (U3
npakTuueckoro 3anatus Ne 10).

JInst pacyeTa MOHTa)XKHBIX KPUBBIX HY>KHO 33J]aTh 3HAYEHHUS TeMIEpaTypbl OT tmin 10 tmax IPUMEPHO C
OJMHAKOBBIM  HMHTEPBAJOM,  3aTE€M,  MOJIb3YACh  BBIIICHA3BAaHHOM  KPUBOW,  OMNPEACIIHTH
COOTBETCTBYIOIIIME ATUM TeMIiepaTypam HaTshkeHUs (Tx) ¥ 3aHecTH X B TaOu. 18, umMu ke HeoOXo-
JIMMO TI0JIb30BaThCS MPH pacyeTax.

PacueTr cTpenbl mpoBeca KOHTAaKTHOTO MPOBOAA MJiA JEUCTBUTEIBHOIO MpPOJIeTa MPOU3BOAUM IO

bopmye:

2

g M0-2eP (1, -T)
8*T,*(T, +K)
Ornpenenum MmoCcTOSHHBIN KOA(PGUIIMEHT 71 pacueTa, COOTBETCTBY IO or%)diz[eneHHOﬁ IUIAHE
npouieta |:

Jo *(I - 28)2
8*T,

Toraa ¢popmyia CTpesbl IPoBeca KOHTAKTHOTO MPOBOJIA IPUMET BUIL:



[Moxcrapnsist 3HaueHus Tx u3 Tabmn. 18, mpou3BoaIUM pacyeTsl.

I[pu GecripoBECHOM MOJIOKEHHH KOHTAKTHOTO TpoBoja fux = 0. Pe3ynbTarsl pacyeToB cBOAMM B TaOJI.
18.

CTpouM MOHTaXHbIE KpPUBBIC: MO TOPU3OHTAJIBHOW OCH OTKJIAQJbIBA€M 3HAUYEHUE TEMIEpaTyphl B
NpeKHEM MaciiTtade, Mo BEPTHKAIBHON OCH — padeHue CTpesbl MPOoBeca KOHTAKTHOTO MPOBOJA B
macmrade: 1 cm= 0,01 m.

Pacuer wu3MeHEHHs BBICOTHI pPACIOJNIOKEHUS KOHTAKTHOTO TMPOBOJA B Tposiere «2e» Oyaem
MIPOU3BOJUTH 110 popMyJie:

e*(go*l_gHT *e) 1 1
Ak = 2 A
X 0
PesynbraTsl pacueToB cBoMM B Tabu. 18.
[To pe3ynpTaTam pacyeToOB CTPOMM MOHTAXHBIE KPHUBBIE, maciutad BI)I6I/IpaeM TaKOH ’Ke, KaK W I

IIpEeAbIAYIIEH KPUBOM.

Tabmuma 18
MoHnTakHag TadJauna
tx°c Tx, maH I1 I2
FX,M Fkx,M A hex,M FX,M FkX,M A hex,M
tmin
to
tmax

IopsI0K BHINOJIHEHHUS
1 . OnpeienuTh CTPEITBl MPOBECAa KOHTAKTHOTO TPOBOJIA B CPEIAHEN YacTh
nposerta lu,l2
2.0npenennTh H3MEHEHHE BBICOTHI PACIIONOKEHUS. KOHTAKTHOTO MPO- B°/1ay OMOPbI KOHTAKTHOW CETH
B IIpOJIETE «2€».

Coaep:xaHue oT4eTa.
1. Omucanue pacdera CTpPEIbl MPOBEca KOHTAKTHOTO MPOBO/IA CPEAHEH YacTH mposera /1 /2.
2. Omnucanuwe pacyeTa M3MEHEHHUS BBICOTHI PACIOJIOKCHHS KOHTAKTHOTO TIPOBOJIA Y OIOPBI
KOHTaKTHOM CETH B TIPOJIETE «2e.
3. MoHTa)KHBIC KPHUBBIC TS JABYX 3aIaHHBIX MTPOJIETOB MEXK]Ty OMIOPAMU KOHTAKTHOW CETH.
4. BpIBOIBI.

KonTpoJbHbIE BONpOCHI 61
1. Yo Takoe cTpena mpoBeca HECYIIETO TPOCa, KOHTAKTHOTO MPoBoJa?
2. Ha xakylo XapakTEepHCTHKy IEIMHON KOHTAKTHOM TIOJBECKM BIMSET CTpeia TpoBeca
KOHTaKTHOT'O MpoBoaa?
3. Tloyemy B pexkxuMe MUHUMAIBFHOW TEMIEpaTypbl MAKCUMAIIBHOMY HATSDKEHHIO COOTBETCTBYIOT
MUHHUMAJIbHBIE CTPEJIbI poBeca?



4. Yro Takoe MOHTa)KHasl TA0JIMIIA © MOHTA)KHbBIC KpUBBIE?
5. Jlns yero HE0OXO0IUMO CTPOUTH MOHTAXKHBIC KPUBBIC?

62



Pazgen 6: YerpolicTBO M TeXHHYecKoe 00CTy’>KMBAHHE KOHTAKTHOM ceTH

Tema 6.11.MexaHu4yeckHe pacyeThbl NPOCTHIX U HENMHBIX KOHTAKTHBIX MOJBECOK
IIpakTn4yeckoe 3aHsaATHE

Tema: « CocraBnenue rpapuka cTpes npoBeca

Ilenpb 3aHATHSA: HAYYNUTHCS PACCUUTBIBATH CTPEJIBI IIPOBECA HECYILETO TPOCA B PEANIBHBIX MTPOJIETaX
AQHKEPHOI'0 y4aCTKa, HAYYNUThCS CTPOUTh MOHTAKHBIE KPUBBIE CTPEII ITPOBECA IIPOBOJIOB.

Hcxonnbie naHHbIC: JaHHBIE JUUIS PACYETOB B3SITh U3 MpakTUYeCKUX 3aHATHH Ne 8 u Ne 9.

KpaTkne Teopernyeckue cBeeHHA

MoHTaXHble KpUBBIE U TaOIHIBl UCHOJB3YIOTCA B IMPOIECCE MOHTaXa KOHTAKTHOM IOJBECKU B
paboTax IO peryJMpoBKE MPOBOJOB M TpocoB. [lo Hawama 3TUX pabOT NPUHUMAIOT BBICOTY
KOHTaKTHOTO ITPOBOJIA IIPU €ro 6ECpOBECHOM IOJIOKEHUU. 3aTeM ONPEAEIAI0T TeMIepaTypy OKpy-
JKAIOLIEro BO3/yXa U [0 MOHTa)XXHOW TabJIMLEe ONPEEIISIIOT IPOBEC IIPOBOJIOB B CEPEIMHE MPOJIETa,
U3MECHEHUE BBICOTHI PACIIOJIOKEHUS IIPOBOJA Yy ONOPHI KOHTAKTHOM CETH IO 3TUM pa3MepaMm
WU3MEHSIOT BBIIIECHA3BAaHHBIE MapaMeTpbl NPOBOJOB. B  Ipyrux TOYKax IIPOJIETOB IIPOBEC
yCTaHaBJIMBAIOT TaK, YTOOBI 00ECIEeUNBAIOCH IJIABHOE U3MEHEHHE BBICOTHI KOHTAKTHOTO ITPOBOJIA B
CpeIHEN YacTH MpOoJIeTa.

Jl1 OCTpOEHMsI MOHTAKHBIX KPUBBIX, HY’KHO PacCuMTaTh CTPEJIbI IPOBECA HECYILEro Tpoca. Tak
KAK 3TOT pacyeT SIBJIAECTCS MPOJOJKEHUEM MPEABIYIINX PacyeTOB, TO ULl UX BBIITOJIHEHUS HYXKHO
BOCIIOJI30BaTbCAd KPUBOM HM3MEHEHHUs HATSHKEHUSA HECYILIEro Tpoca OT TeMIepaTyphl U3
IIPEABIAYILETO 3aHATHSA.

Jlig pacuera MOHTaXHBIX KPUBBIX HYKHO 3aJaTh 3HAUE€HUs TEMIIEPATYPBI OT tmin 1O

tmax NPUMEPHO C OJUHAKOBBIM MHTEPBAJIOM, 3aTE€M, IOJb3YsCh BBIIICHA3BAHHOW KPHUBOM,
OTIpPeNIeIUTh COOTBETCTBYIOLIME 3TUM, Temreparypam HarskeHus (Tx) u 3aHectd ux B Tabm. 18
(mpakt. Ne 11) umu ke HE0OXOAMMO IOJIB30BATHCS IPU pacyeTax.

Crpeinbl npoBeca Harpy>K€HHOTO KOHTAKTHBIM IIPOBOJOM HeECyLIEro Tpoca Fx g Kaxaoro us
3a/laHHBIX JEWCTBUTEIBHBIX MPOJIETOB, BXOIAUINX B aHKEPHBIN YUaCTOK, OIPEEIISIIOT 10 popMyIie:

T 0

F - o (9, %1 -gy, *e)*e
+K) 2*T,

IZIe gx — BEPTHKAJIbHAs Harpy3Ka Ha HECYIIUHI TPOC OT BECA BCEX MPOBOJOB KOHTAKTHON IOJIBECKH,
COOTBETCTBYIOIIAS paCUETHBIM YCIOBUAM, TaH/M;
Jo — BEepTHKaJbHAas Harpy3ka Ha HECYIIHA TPOC OT BECa BCEX IPOBOJIOB KOHTAKTHOM ITOJBECKH,
npu 6eCIIPOBECHOM I0JIOKEHUH KOHTAKTHOTO MpoBoAa, naH/m;
grx — Harpyska oT Beca HECYIEro Tpoca IpH pacueTHbIX yCIoBUsAX, 1aH/M;
Tx — HaTsHKEHHME HECYILEro TPOca, COOTBETCTBYIOIIEE PACUETHOM TEMIIEPATYPE;
€ — pacCTOSIHUE OT OMOPHI 0 NEPBON MPOCTON CTPYHBIL, TabI. 12.

Ox =90 =090 9 = Our

’M’

K
0,0, K |- 2vef

Honmyctum ,4To : M = 08 ;
36 N — (g X ng ) * 2
2
Toraa ¢popMmyJiia CTpesbl IPOoBeca HECYIIEro Tpoca IPUMET BUJL:
M N
P — +—
T,+K T,

[Moncranss 3Hauenust Tx u3 Tadiu. 18 mpousBoauM pacueTtsl. [lolaHHBIM pacdyeToB CTPOUM
MOHTaKHbIE KPUBBIE JUIS JBYX 3aIaHHBIX ITOJIETOB MEK/ly ONIOPAMU KOHTAKTHOW CETH Ha



MWLIAMETPOBOI Oymare. Pe3yibprarsl pacyeToB cBoauM B Ta0. 18 (cM. mpakTHyeckoe 3aHATHEN?
11)
IHopsiaok BHINOJHEHUS

6. OmnpenenuTts CTpENbI MPOBECA HATPYKEHHOTO HECYIIIETO TPoca.

7. TlocTpouUTbh MOHTaXXHBIE KPHUBBIE.

8. Copepxanue oTueTa

9. OnmnpeneneHue CTPEIbI TPOBECa HArPYKEHHOTO HECYIIIETO TPoca.

10. MoHTaXHbBIE KPUBBIC AJIS ABYX 33JaHHBIX MPOJIETOB MEKAY OMOPAaMH KOHTAKTHOM CETH.
BbiBOaBI.

6. KoHTpoJsibHBIE BOIIPOCHI

7. UYro Takoe cTpelia mpoBeca HeCyIero Tpoca?

8. IloueMy B peXuMe MHMHUMAQJIBHOW TeMIEpaTypbl MaKCUMaJIbHOMY  HATSXKEHMIO
COOTBETCTBYIOT MUHHUMAaJIbHbIE CTPEJIbI TpoBeca’?

9. UYro Takoe MOHTa)KHas TAaOJIUIA U MOHTaKHbIE KPUBBIE?

10. /111 9ero HEOOXOIMMO CTPOUTH MOHTaKHBIC KPUBBHIE?

Pa3nes 7: Texunueckoe o0c/1y:KUBaHHe KOHTAKTHOM ceTH
Tema 7.1. OpraHusauma TpyAa NpU TEXHUYECKOM 06CNYKMBAHUM KOHTAKTHOM ceTu
MpaKTuyeckoe 3aHATHE
Tema: OdopmiieHre MPUKA30B U YBEAOMIICHUH B ONIEPAaTHBHOM >KypHaJie
OdopmileHne HeuCpaBHOCTEN B KHUT'€ OCMOTPOB U HEMCIIPABHOCTEN
Odopmitenne 3anuceil B KHUT€ METAIUTMYECKUX M KeJIe300€TOHHBIX OIOP
CocraBieHue B€IOMOCTH y4eTa BBIIIOJHEHHBIX paboT
Cocrasnenue rpaduka mIiaHOBO-IPEAYIPEAUTENbHBIX padboT
CocraBieHne akTa 0 MOBPEKIECHUHM KOHTAKTHOM ceTn

Lesas padoTbi: O3HAKOMUTHCSI ¢ HOPMAMHU BPEMEHH Ha MPOU3BOJICTBO paObOT Ha KOHTAKTHOM CETH.

HopMmbl BpemMeHM U HOPMAaTUBBI YHCIEHHOCTH HAa TEXHUYECKOE OOCIIy)XKMBaHHE M TEKyIIUN
PEMOHT YCTPOWCTB KOHTAaKTHOW CETH IOCTOSHHOTO M NEPEMEHHOIO TOKA U IYHKTOB I'PYyNIHPOBKU
CTaHIMM CTHIKOBAHUS JJIEKTPUPUIMPOBAHHBIX KEJIE3HBIX JIOpOr (Jjajiee HOPMbI BPEMEHU U
HOPMATHBbI YMCJICHHOCTH) NpEIHA3HAYEeHbI Ui OpraHu3alld, IUIAHUPOBAHHS U HOPMHPOBAHHUS
TpyJa dJEKTPOMEXaHUKOB U 3JIEKTPOMOHTEPOB KOHTAKTHOM CETH, BBIMOJHSAIOMUX paboThl IO
TEXHUYECKOMY OOCIY>KUBaHHIO M TEKyIEMY PEMOHTY YCTPOHCTB KOHTAKTHOW CeTH B paiioHax
KOHTAKTHOM CETH - MO/IPa3/IeJICHUSX TUCTAaHIUH 3JIEKTPOCHAOKEHNUS.

Hopmbl BpeMeHH M HOPMATHBBI YHCIEHHOCTH pa3paboTaHbl B COOTBETCTBHM ¢ [loyoskeHueM o
cucrteMe HopmupoBanus Tpyaa B OAO «PXK/I», yreepxkaeHHbM pacniopsbkerrnem OAO «PXI» or
3 utons 2006 r. Ne 1350p. B ocHOBy pa3paOOoTKM HOpM BpPEMEHHM M HOPMATHUBOB UYHCIEHHOCTH
MOJIO’KEHBI:

- Cragmapr OAO «PXI» CTO PXI 1.12.001-2007 «YctpoiicTBa 3JeKTpUPHUKALMH U
anekTpocHabxeHus. TexHuueckoe oOcay)uBaHue 1 peMoHT. O01Iue TpeGoBaHUsD), YTBEP K IEHHBIH
pacniopstxerneM OAO «PX» ot 29 nexabps 2007 r. Ne 2496p ¢ nocneayoMMyI H3MEHEHUSIMH B
penakuuu pacniopsokeHnii OAO «PXKJI» ot 16 anpens 2008 r. Ne 806p, ot 31 gexabpst 2009 1. Ne
2763p u ot 29 nexabps 2010 . Ne 2761p;

- Texnonornyeckue KapTbl Ha PabOTHI 110 COJAEPKAHUIO U PEMOHTY YCTPONUCTB KOHTAKTHOW CETH
aNeKTpU(UIMpOBaHHBIX Kene3Hblx Jopor. Kuura II. Texnumueckoe oOcayXHBaHME U TEKYIIUH
PEMOHT, YTBEp)KICHHbIE JlenapTaMeHTOM 3JIeKTpU(UKALUU U 3JIeKTpocHaOkeHus: oT 14 nexalps
2009 r. Ne 112-868-115/1-2;

- WHcTpykims 1o 0e30macHOCTH Ul JIEKTPOMOHTEPOB KOHTAaKTHOW CETH, YTBEPXKAECHHas
pacniopsxerrneM OAO «PXK/I» ot 16 nexabps 2010 r. Ne 104;

- [IpaBuna 6€30macHOCTH MPH IKCIUTyaTallM KOHTAKTHON CETH U YCTPOMCTB JICKTPOCHAOKEHUS
aBTOOJIOKUPOBKY kene3HbIx gopor OAO «PXKI», yreepxkaennsie pacnopsikenneM OAO «PXKI»
ot 16 nexabpst 2010 1. Ne 103;



- TEXHUYECKHE  XapaKTEPUCTHKU  HCHBITATENIbHBIX W U3MEPHUTENbHBIX  IpHUOOpOB,
npUcnocoOIeHn U HHCTPYMEHTA;

- (hoTOXpOHOMETpaKHBIC HAOIIOICHHUS.

Hopwmbl BpeMeHM oOTpakaloT 3aTpaThl TpyJa Ha H3MEpUTENb pabOThl BCEX MCIIOJHHUTEIEH.
KonuyecTBeHHBIN COCTaB HMCHOJHUTENIEH TPHUHAT B COOTBETCTBUHU C aAeucTByrommumu B OAO
«PXXl» mpaBunaMM M MHCTPYKLMSIMHU, B 3aBHCUMOCTH OT CJIOKHOCTH U 00BEMa BBIIOIHIEMBIX
pabot. M3MeHeHue 4nucIeHHOCTH UCHOJIHUTENEH HE MOXKET CIY>KUTh OCHOBAaHUEM JJil U3MEHEHHUS
HOpPM BPEMEHH.

HaumenoBanust npodeccuil pabounx MU JOHKHOCTEH MpUHATHL coryacHo OOuiepoccuiickomy
Kiaccupukaropy npogeccuil pabouux, JOKHOCTEH ciykamux 1 Tapudueix paspsgoB (OK 016-
94, Mockaa, 2005 r.). Pa3psinpl kBanupukanuu padoyux MpUHATHL corjacHo EnuHomy TapudHo-
kBanudukannonHomy crnpaBouHuky (ETKC Bemyck 56, 1984 r.) u cOopHuky TapudHo-
KBaJIM(UKAIIMOHHBIX XapaKTEPUCTUK pabOYMX, 3aHATHIX HAa JKEJIE3HOJOPONKHOM TpPAHCIOPTE
(Mocksaa, I1BII MIIC, 1999 r.).

KBanuukanronHas xapakTepuUCTHKa 3JIEKTPOMEXaHUKA IPHUHATA COIVIACHO PACIOPSKEHUIO
OAO «PX» ot 18 wmroms 2006 1. Ne 1505p «OO yTBepkIAeHHU KBaIU(PUKALMOHHBIX
XapaKTepUCTUK M PAa3psIOB OIUIATHI TpyJa JOJDKHOCTEH pYKOBOAUTENEH, CIELUATUCTOB H
CIJIy>KalllMX OTKPBITOIrO aKIMOHepHOro ol1ecTBa «Poccuiickue xeie3Hble JOpOruy.

HopmamMu BpemMeHM M HOpMaTMBAaMU YMCIECHHOCTH YYTEHBI CIIEIYIOIIME KAaTErOpUM 3aTpar
pabouero BpemeHu: onepatuBHoe Bpems (Torm), moaroroButenbpHo-3aKmounTeIpH0e Bpems (Tns),
BpeMs Ha obciyxuBanue padodero mecta (Tob), Bpems Ha oTAbIX U nuHbIe HanoOoHocTH (ToTm).

K oneparuBHoMy BpemeHH ToIl OTHOCUTCS BpeMsl Ha:

- HEIMOCPE/ICTBEHHOE BBINOJHEHHE pabOT MO TEXHHUYECKOMY OOCIY)KHBAaHUIO U TEKyLIEMY
PEMOHTY YCTPOMCTB KOHTAKTHOM CETH;

- YCTaHOBKY 3allIUTHBIX 1 MOHTAXXHBIX IPUCTIOCOOICHNUH;

- MOJBbEM Ha M30JMPYIOLIYI0 CHEMHYIO BBIIIKY, BBIIIKY aBTOMOTPHCHI (IpPE3MHBI), OMOPY,
JIECTHHUILY U CITyCK C HUX;

- IEpEMEIIIEHHUE BBIIIKH B IIpoIiecce paboThl;

- cOOpKyY ¥ pa300PKy UCIIBITATEIBLHBIX CXEM;

Pa3znen 7: TexHuueckoe 00Cay’)KUBaAaHHE KOHTAKTHOM CeTH
Tema 7.2. Texunueckoe 00c/1y:KMBaHHE YCTPOICTB KOHTAKTHOI ceTH
IIpakTH4yeckoe 3ansiTHe

]_le.]'lb 3aHATHUA: U3YUYUTH COACPIKAHUC pa60T IO IPOBCPKE COCTOAHUA, PCTYJIMPOBKE U PEMOHTY
CCKOMOHHBIX U30JIATOPOB CO CTCKIIOIIJIACTUKOBBIMU HUJIN (bap(i)OpOBI)IMI/I BCTaBKaMH.

OGopy/oBaHHe: CEKIIMOHHBII N30JSTOP MM MAaKET CEKIMOHHOTO U30JISITOpa.

IIpucnocodenns: TMHEHKa, 1ePEBIHHBINA OPYCOK, HAX/IaYHOE MOJIOTHO.

KpaTtkue TeopeTrnyeckue cBeIeHH:

CGKHI/IOHHBIG H30JIATOPBI JOJIKHBI o0ecreynBaTh HAaACKHYIO U30JISIOUI0 U TUIaBHBIN nepexon mo
HUM I10JI030B TOKOIIPUEMHHKA C YCTaHOBHCHHOﬁ CKOPOCTBIO HA JAHHOM Y4YaCTKCE. Hx MPUMCHSAIOT B
OCHOBHOM Ha CTaHIHHU JIA HNOIICPCHYHOI0 CEKIIMOHHUPOBAHUA KOHTAKTHOM CETH.

Tun CCKIOUOHHOT'O U30JIATOPa BI:IGI/IpaeTCH B 3aBUCHUMOCTHU OT HOMHUHAJIbHOT'O HAITPAKCHHU A
KOHTaKTHOM CETH, KOJIMYECTBA KOHTAKTHBIX IIPOBOJIOB, YCTAaHOBJICHHON CKOPOCTH ABUKCHHUS
M0€3/10B, MECTa MPUMEHEHUS U CTEIICHH 3arps3HeHust arTMoc(epbl. KOHCTPYKITUS CEeKIIMOHHBIX
U30JIATOPOB IIpeaycMaTpuBaeT 3((HEeKTUBHOE TallIEHNE JIEKTPUIECKOHN TyTH Ha AyroracuTeNbHbIX
YCTpPOUCTBAX.



CekMOHHBIEC U30JIATOPHI MOHTHPYIOT B IEPBOI TPETH MPOJIETA TaK, YTOOBI HIDKHSS TIOCKOCTD
CKOJIbJKeHUS Haxoauaack Ha 20-30 MM BbIIIE COCEJHUX TOUYEK MTO/IBECA KOHTAKTHOT'O MPOBOJIA.
Ilepen MOHTaXOM BCE JETAIN CEKLIMOHHOTO U30JIATOPA CIENYET TIIATEIbHO IPOBEPUTH, A
M30JIATOPBI ¥ CKOJIb3YHBI TIIATEIIBHO OUYUCTUTH OT JIFOOBIX BHJIOB 3arpsi3HEHHUs, HE JOMycKas 1Jis
ATHUX LeJIed MPUMEHEHNE XMMUYECKH aKTUBHBIX BELIECTB, CIIOCOOHBIX BBI3BATh UX MOBPEXKICHUE
WIM HapyLIEHUE aHTUKOPPO3UNHOTO IMOKPBITUS AETAEH.

CeKLMOHHBIN U30JIATOP B IJIAHE CIIEAYeT pacloiarath Tak, YTOObI €ro MPOA0JIbHAS OCh COBIIaaja
C OCBIO 110J1032 TOKOIIPUEMHHKA. MaKcUMallbHOE OTKIOHEHUE HE JOJKHO npeBbimarh 100 mm.

Meraninyueckue CKOJIB3YHBI, AYT'OOTBOAALIUC U JYT'OraCUTCIILHBIC pOra Ipu U3HOCE B IIJIOCKOCTH
CKOJIbKEHHSA 0ojiee 5 MM noJJieKart 3aMCHC.

IIpoBepKy COCTOSIHMSI, PETYJIMPOBKY U PEMOHT M30JIATOPOB IPOU3BOAAT 1 pa3 B rox.

Pa6ora Ha CH MoOeT OBITh BBIIOJHEHA CO CHATHEM HAaIIPsKCHUA U 3a3EMJICHUEM KOHTAKTHOM CeTH
HJIN 1104 HAIIPSAKCHHUEM.

PaboTa mox HanpsKeHUEM Ha CEKIIMOHHOM H30JISTOPE BBIMOJIHACTCS [0 HAPSLY U IPUKA3y
sHeproaucneryepa. [lepen Belgauelt npukasa Ha paboTy dHEprogucneTdyep J0HKEeH BKIFOUUTS (110
JAY, TY) cekuMoHHbIN pa3beINHUTEIND, TAPAJUIEIbHBIA I TOMY CEKIIUOHHOMY H30JISITOPY WIH
BBIIATh IIPUKA3 Ha MEPEKIIOYEHUE TAKOBOTO BPYUHYIO.

Jlo Havana paboThI 1OCIIE MOJIy4YEHUs [IPUKa3a HA CEKIMOHHOM U30JIATOPE YCTaHABIUBAIOT
UIYHTUPYIOLLYIO IE€PEMBIUKY.

IIpoBepKa COCTOSTHUS M PEMOHT CEKIIMOHHOT0 H30J1ITOPA:

1. IIpoBepuTh COCTOSIHME KPETIICHUSI U CTETIEHb 3arPSA3HEHHOCTH U30JISITOPOB B HECYIIIEM TPOCE, a
TaK)Ke COCTOSTHHE HECYIIEro TPOCa, UCIONIb3YsI HABECHYIO JIECTHUILY 3 M.

2. OCcMOTpETh ¥ OUYHUCTUTDH U30JIATOPHI OT 3arPA3HEHUS.

3. IIpoBepuTh IMHBI IIyTH YTEUKU TOKA 110 U30JIATOpaM, KOHPUTYPALIHUIO TyTOracUTENbHBIX POTOB,
COCTOSIHHE METATHICCKUX CKOJIb3YHOB, BEJIMUUHY BO3IYIIHBIX 3a30POB, HAIC)KHOCTh KPETIJICHUS
BCEX JeTalICH.

4, HpOBCpI/ITB COCTOSAAHUC 3BCHBCBLIX CTPYH, 3A’KUMOB, PACTIOPOK, KOPOMBICCJI U HATAKHBIX MY(I)T,
BaJIMKOB U IIIIJIMHTOB.

5. IIpoBepuTh COCTOSIHUE U TIOCAKY CTBIKOBBIX 3aKMMOB B MecTax coeaunenuss CU ¢ pabounm
KOHTaKTHBIM ITPOBOJIOM.

6. [IpoBepuTh NMpaBUIBLHOCTH MOJOKEHUS U peryiaupoBku CU (mposepstot nonoxenue CH no
BBICOTE, NMOJI0XKEHUE Mpo1osibHOM ocu CH, nonoxxenne CH 1o OTHOLIEHHIO K PacIiOI0KEHHOMY
Ha/l HUM BPE3HOMY M30JITOPY Ha HECYILEM TPOCE).

7. [IpoBepuTth npaBmwIbHOCTH peryiaupoBku CHU (mepemerniast B10Jib HETO OPYCOK, KOTOPHIH JT0JKEH
TJTaBHO MEPEXOJIUTh C OJHOTO CKOJIb3yHAa Ha APYToil 0€3 UCKPUBJICHUS U OTPHIBA).

IHopsinok BbINOIHEHUs PA0OThI:
1. Onucate Ha3HaYCHUS U TPeOOBaHUS, TIPEABSABISEMbIC K CEKLIMOHHOMY H30JISTOPY.

2. HapI/ICOBaTB 9CKHU3 CCKIIMOHHOT'O U30JIsITOPA, YKA3aB Ha PUCYHKE BCC Pa3MEpPbl, HA3BAHHLIC B
ITYTOKC.

3. OnpenenuTh KaTEropuio padboT MO MpaBUJIaM TEXHUKH 0€30MaCHOCTH, EPEUHCIUTD
OpraHM3aIMOHHbBIE U TEXHUYECKUE MEPOITPUATHSI, KBUTN(HUKAINOHHBIC TPYTIITHI PyKOBOIUTEIS
paboTt, 4seHOB OpHUraabl.



4. BBITIOTHUTE PEBU3UIO CEKIIMOHHOTO U30JIATOPA, COTJIACHO BBIIMIEU3IOKEHHBIM YKA3aHUSIM
(ITposepka coctostaus u pemoHT CH) u pykoBoacTBysich [IpaBuinamu ycTpoiicTBa U TEXHUYECKOM
JKCIUTyaTaluu KoHTakTHOU cetu (JIS).

5. Cnenatb BBIBOJ O COCTOSIHUU M30JISITOPA.

6. Opopmuts oTu€r. Cenars BIBOBI 10 BHIIOJTHEHHOMY 3aHATHIO.
KoHnTpoJibHBIE BONIPOCHI:

1. lng yero npeaHa3HAuY€HbI CEKIIMOHHBIE U30JISTOPHI?

2. B xakux MecTax yCTaHaBJIMBAIOT CEKIIMOHHBIE U30JISTOPBI?

3. Kakue ycTpoiicTBa B KOHCTPYKIMH CEKLIIMOHHBIX M30JISITOPOB MPEIHA3HAUYEHBI JUIs TallleHUs
ayTu?

4. Kakue oCHOBHBIE MEPHI 0€30MaCHOCTA HEOOXOJMMO BBITIONHSATH MPU POU3BOACTBE pabOT HA
CEKLIMOHHOM u30sTope?

5. [oueMy HEOOXOAUMO MPOBEPSTH MPABUIBHOCTH MOJOXKEHUS U PETYIUPOBKU
CEKIIMOHHOTO U30JsTOpa’?

6. [Touemy BO Bpems MpOX0/a TOKOMPUEMHUKA MO0 CEKIIMOHHOMY H30JIATOPY MOXET BOSHHKATh
AJIEKTpUIecKas ayra?

Pazgen 7: Texunueckoe 00Cay;KUBAaHUE KOHTAKTHOM ceTH
Tema 7.2. Texunuyeckoe 00c/1y:KMBaHHE YCTPOICTB KOHTAKTHOI ceTH
IIpakTHyeckoe 3ansTHE

Heapb 3aHaTHA: U3YYUTH COiepKaHKe PabOT MO MPOBEPKE COCTOSIHUS U PETYIUPOBKE
M30JIMPYIOIIETO COMPSKEHUSI.

OﬁOpyIlOBaHI/Ie: MAakKeT U30JIMPYIOLICTO COMPAKCHUA aHKCPHBIX YYAaCTKOB UJIN Ha3BaHHBIN y3€JI Ha
IIOJIMTOHE KOHTAKTHOM CETH.

IIpucnoco6ienus: nuHelKa, HAKIAYHOE TOJIOTHO, JIEPEBSIHHBIN OpYCOK, HA0Op ra€YHBIX KITIOUYEH.
KpaTtkue TeopeTnyeckue cBeleHUs

N3onupyroliee CONMpspkeHNE aHKEPHBIX YYACTKOB CITYKUT JUIs pa3/ieeHNsl MUTaHUsS Ha OT/eNIbHbIe
CEKIIMH yJaCTKOB KOHTAKTHOU ceTH. M3omupyroliee conpsokeHne JODKHO 00eCTIeYMBaTh
MIPO/IOJIBHOE B3aMMHOE NEpeMEIleHUE TPOBOIOB NP TeMIEPaTyPHBIX U3MEHEHHUSX, A TAKKE
IUTaBHBIN NIEPEXO/] 1101032 TOKOIPUEMHUKA ¢ KOHTAKTHOTO ITPOBOJIA OJJHOIO0 aHKEPHOTO y4acTKa Ha
KOHTAKTHBIA IPOBO/JI IPYTOr'o MO YCIOBUSAM KOHTAKTHOTO Ha)KaTHs 0e3 yXyALEeHUs] TOKOCheMa U
CHUKEHUS YCTAaHOBJICHHON CKOPOCTH.

Ha MNEPCroHax M I'TyXUX IMYTAX KCIC3HOJOPOKHBIX CTaHILIUIH H606XOJII/IMO MMPUMCHSTB:

N3onupyrommue conpsykeHus (BO3AYIIHBIE IIPOMEKYTKN) Ha MPSIMBIX M KPUBBIX YYaCTKax IMyTH
paauycom 6osee 2000M — TpeXIIPOIETHBIE UM YETHIPEXIPOJIETHBIE, HA KPUBBIX yYacTKaxX MyTH
pamuycom 2000M 1 MEHEe U B CTECHEHHBIX MECTaX I10 UX PACTIOPSIKEHUIO — TPEXTIPOJIETHBIE.

He nonyckaetcst coBMenath Ha U30JIUPYIOIIUX CONPSKEHUAX KOMIIEHCUPOBAHHBIE U
MOJIyKOMIIEHCUPOBAHHbBIE MTOABECKH.

Ha u3onupytomieM conpsizkeHUH TOPU30HTAIEHOE PACCTOSIHUE MEXTy BHYTPEHHUMU
paccTOSTHUSAMU PabOYNX KOHTAKTHBIX MTPOBOOB JOJIKHO OBITh S50MM. Ecii 1o BeTpoBBIM
OTKJIOHEHUSIM TMPOBOJIOB Ha JIEHCTBYIOIIUX YYaCTKaX TAKOE PACCTOSHHUE HE MOXKET OBbITh
JIOTTYIIIEHO, OHO MOKET cocTaBisATh 400MM Ha KOHTAKTHOM CETU MOCTOSIHHOTO ToKa B S00MM —
MEPEMEHHOTO TOKa. JoMyCTUMbIE OTKJIOHEHHUS OT YKa3aHHBIX 3HaUeHUHN £50MM Mpu CKOPOCTHOM



nerkeHud 10 160 kM/49 1t 240MM pu CKOpOCTHOM JBroKeHUH OT 161 — 200km/4. PaccTostare oT
pabodero KOHTAKTHOTO MPOBOJIA A0 HIDKHEW MOBEPXHOCTH Bpe3Horo (aphopoBoro uzomstopa
IIPU JBYX KOHTaKTHBIX MPOBOJAX JIOJKHO cOCTaBIATh 250+ 20MM npy 0JTHOM KOHTAaKTHOM
nposojie 300+20mm.

BeprukanbHoe paccTosiHie OT paboyero KOHTAaKTHOT'O MTPOBOJAA IO HUXKHEH MOBEPXHOCTH
[JIaJIKOCTEPKHEBOTO MOJIMMEPHOTO U30JISTOPA JOJKHO cocTaBiATh 300+20MM, a 10 HUKHEH
MOBEPXHOCTH TTIAAKOCTEPKHEBOT'O U30JIMPYIOIIETO AIEMEHTA, JI0IYCKAIOIIero B3auMOICHCTBUE
¢ TokonpueMHUKOM — 200+20MmM.

[Tepexon TOKOIPUEMHHIKA C KOHTAKTHOTO TIPOBOJIa OJTHOTO AaHKEPHOTO YYacTKa Ha KOHTAKTHBIH
MIPOBO/T IPYTOr0 aHKEPHOT'O yYacTKa JOJDKEH paclioaraTbCsi B CEpeInHe MePEeX0THOTO IPoETa
y TPEXMPOJIETHBIX COMPSDKEHUN Ha ANUHE 8 — 12M U 'y YeTBIPEXIPOJIETHBIX CONPSKEHUN Ha
nuHe 10 — 15M o 06e CTOpOHBI OT CpeHEl EPEXOAHONU OTIOPHI.

@duKcaTopbl, CTPYHBI U SJCKTPUUECKUE COSAMHUTEIHN CIIEAYeT pa3MelaTh Tak, 4TOObI
o0ecrieuynBalIach U30JISIMS AHKEPHBIX YYaCTKOB IIPH BO3MOXKHBIX TEMIIEPATYPHBIX U3MEHEHUSIX.

HopMmainbHO pa3oMKHYTbIE U30JIUPYIOLINE CONPSIKEHUS JOKHBI ObITh 000pY10BaHbI
3aIIUTHBIMU YCTPOMCTBAMMU OT IIEPEKOrOB IIPOBOIOB JIEKTpUYECKON nyroil. Ha myTsax ¢
JIByXCTOPOHHHUM JIBUKEHUEM 3aIUTHBIE YCTPOICTBA OT MEPEKOrOB JOJIKHBI OBITH B 000X
HaIlpaBJICHUAX.

Hepexoz[m,le OITIOPEI KOHTAKTHOM CCTHU, OrpaHUYIUBAIOIIHNE U30JIUPYIOIICC CONPSAKCHUC, TOJIZKHBL
HMETh OTJIMYUTEIbHBIN 3HAK — qcpeaAyromuecda 4€TbIpC YCPHBIC U TPU Ocble TFOpHU30HTAJILHbBIC
IIOJIOCHI. HepBaﬂ Oo11opa 110 HalpaBJICHUIO ABMIXXCHUS ITOC3/10B, KPOME TOT'O, JOIMOJTHUTCIIBHO
0003HauaeTcs BCpTHKaHBHOﬁ LICpHOI\/'I IIOJIOCOH. 3HAKH HAHOCATCS HCIMOCPCACTBCHHO HAa OIIOPhbI
HJIN 3aKPCTVICHHBIC HA HUX IIWUTHI.

HpI/I IIOCTOSIHHOM TOK€, KpOMe TOrOo, HpI/IMeHSIIOTCSI CHUT'HAJIBHBIC CBCTOBLIC YKa3aTCJH/I
«OnyCcTUTh TOKONPUEMHHKY, UMEIOIINE CUTHAJILHOE 3HAUYCHHE TTPH TIOSIBJICHUN Ha HUX
MUTAIONIEN CBETAIIENCS TTOJIOCHI.

Hepen HeﬁTpaﬂbHHMH BCTaBKaMU YCTaHABJIMBAKOT NPCAYIIPCAUTCIBHBIC IIOCTOAHHBIC
CUTHAJIbHBIE 3HAKH «OTKIIOUYHUTE TOKY.

[Tpu BBITIOTHEHUH Pa0OTHI HEOOXOIUMO OCMOTPETH H3OJIUPYIOIIEE COMPSIKEHUE, TIPOBEPUTD BCE
HOPMHUpPYEMBbIE pa3Mephbl, IPOBEPUTH COCTOSIHUE TPOBOIOB U SJIEMEHTOB COMPSIKEHUSI.

Nzonupyroriee conpsikeHue IPOBEPSIOT 1pa3 B roja, oOpaias BHUMaHUE Ha TIABHOCTH
nepexo/ia TOKOMPUEMHHKA, COOTBETCTBHE TPEOOBAHUSAM TEXHOJIOTUYECKOM KapThI, YEPTEKEH
IIPUMEHEHHBIX KOHCTPYKIIMM.

ITpoBepKy COCTOSIHMSI, PETYIMPOBKY U PEMOHT MU30JIUPYIOIIErO CONPSIKEHUSI CIEAYyET
HPOU3BOJIUTH B CIEIYIOLIEM MOPSIKE:

- IPOBEPUTH 30HY MEPEX0/1a TOKOMPUEMHHKA C OJJHOI0 aHKEPHOI'O yyacTKa Ha IpYyroi U MecTa
MOJXBaTa TOKONPUEMHUKAMU KOHTAKTHBIX IIPOBOJIOB, HUCIIONB3Ysl IepeBAHHBIN Opycok. [lepBbie
MIPUEMHBIE CTPYHBI B 30HE MTPOX0/1a 071032 TOKOIMPHUEMHHUKA TOJIKHBI OBITH IBOWHBIMH;

- IPOBCPUTH PACIIOJIOKCHNEC KOHTAKTHBIX ITPOBOAOB B IIJIAHE;

- IPOBEPUTH PACCTOSHHE MO BEPTUKAIM MEXTy pab0ounMH U HepaOOUMMU KOHTAaKTHBIMHU
npoBojamu. [Ipn HE06X0IMMOCTH IPOU3BECTH PETYINPOBKY 110 BEPTHUKAIN C TOMOIIBIO CTPYH,
a 10 TOPU30HTANIN — ITyTEM U3MEHEHUS MOJIOKEHUS (PUKcaTopa Ha MEPEXOIHBIX OMopax;

- IPOBEPUTH PACIOI0KEHUE HECYIIUX TPOCOB. B MecTe nepecedueHuns BeTBe OTXOAIIEro Ha
aHKEPOBKY M pab0Yero HECYIIUX TPOCOB HE JIOJKHO OBITH KacaHHs. 3a30p MEXy HUMH JIOJKECH
ObITb HEe MeHee S0MM;



- yOeaHuThCS 9TO MOJIOKEHHE (PUKCATOPOB, CTPYH M AIEKTPHUUECKUX COCTUHHUTEICH
o0ecrieuynBaeT U30JISALUI0 CMEXKHBIX AHKEPHBIX YYaCTKOB MPH JIFOOBIX BO3MOKHBIX
TEMIIEPaTyPHBIX U3MECHECHHUSIX;

- IPOBEPUTH BHELIHUM OCMOTPOM COCTOSIHUE OTJIIMYUTEIILHON OKPACKU Ha NIEPEXOJHBIX OIOpax;

- IPOBCPUTH BHCITHUM OCMOTPOM BUAUMOCTL U COCTOAHUC CUTHAJIBHBIX CBETOBBIX yKasaTeneﬁ
«OHYCTI/ITB TOKOIIPUECMHHK),

- IPOBEPUTH TOJIOKEHUE TPY30B OTHOCUTEIIHHO 3€MJIH U HETIOJIBMKHOTO 0JIOKAa KOMIIEHCATOPA.
[TpoBepuTh paboTy KOMIIEHCATOpA, IPUIIOIHUMAS U OITyCKasi TPYy3bl PyKaMH;

- IPOBEPUTH COCTOSHHUE, OTPETYIMPOBATH U IPOU3BECTH PEMOHT IIPOBOJIOB U 3JIEMEHTOB
COIPSKCHMUS,

- IPOBEPUTH MPABUILHOCTh YCTAHOBKH Ha MEPEXOJIHBIX ONMOpax (PUKCATOPOB OTXOAIINX Ha
aHKEPOBKY BETBEW KOHTaKTHBIX MPOBO0B. DUKCATOPHI JOIKHBI KPENIUTHCS HA
HEU30JIMPOBAHHBIX MPSAMBIX KOHCOISIX WIH (PUKCATOPHBIX KPOHIITEHHAX OMOP BBIILLIE YPOBHS
HOMMHAJIBHOM BBICOTHI KOHTAKTHOT'O IIpoBoja Ha 600+200MM Ha yyacTKax MOCTOSSHHOTO TOKA U
700+200MM Ha yyacTKax nepeMeHHOro Toka. Ha n301upoBaHHBIX KOHCOJIAX YKa3aHHOE
paccTosiHue A0KHO cocTaBUTh 900 MM;

- IPOBEPUTH COCTOSIHHE KOPOMBICEJ Y aHKEPHBIX OIIOPU BPE3HBIX U30JIATOPOB y NEPEXOAHBIX
OTIOp B BETBSIX MOJBECKH, OTXOAIINX HA aHKEPOBKY. PaccTrosiHne ot pabodeii BEeTBU
KOHTaKTHOTO ITPOBOJIA /10 HU3a KOPOMBICIIA JOJIKHO ObITh HEe MeHee 300MM. Pabora Ha Bpe3HbIX
U30JIITOpaxX MPOU3BOAUTCS IIPH 3aBELIEHHOM 110 00€ CTOPOHBI U30JIATOPA HEPECHOCHOM
LIYHTUPYIOLIEH IITaHTe, @ HA HECYILEM TPOCE C UCIIO0JIb30BAHNEM HABECHOU JICCTHHIIBI;

- IPOBEPUTH COCTOSIHHUE NUIEH (OB CEKIIMOHHBIX Pa3beAMHUTENICH U POTOBBIX Pa3psSAHUKOB B
MeCTax MOAKIIOYEHHS UX K KOHTAaKTHOM IIOJIBECKE.

IHopsaok BeINOTHEHUS
1. OnucaTth Ha3HauY€HUE U TPEOOBAHUS, IPEIBIBISIEMbIE K U30JIUPYIOIINUM COTIPSKEHUSIM.
2. HauepTuTh cXeMy M30JUPYIOLIETO CONPSHKEHUS C YKa3aHUEM BCEX Pa3MEPOB U rabapUTOB.

3. OcyuiecTBUTh MPOBEPKY TEXHUYECKOTO COCTOSIHUS U PETYJIUPOBKY M30JIUPYIOIIETO
CONPSIKEHUS IO BBIIIEU3JIOKEHHON METOANKE U PyKOBOJACTBYSCH [IpaBunaMu ycTpoicTBa U
TEXHUYECKOM IKCIUTYaTalui KOHTAKTHOW CETH.

4. Onucaths NOPSAAO0K BBHIITOIHEHUS paboT MO MPOBEPKE U PETYIUPOBKE HIOIUPYIOLIETO
CONPSIKECHHUS.

Conep:kanue oryera
1. Onucanme Ha3HauEHUS U TPEOOBAHUMN, PEIBSIBISIEMbIX K H30JUPYIOUIIM COMPSIKEHUSM.
2. CxeMa M30JIMPYIOILEro COMPSKEHHsI ¢ yKa3aHHEM BCeX pa3MepoB U rabapHUTOB.

3. Onucanue mopsiaKa MPOBEPKU TEXHUUYECKOTO COCTOSIHUS U PETYIUPOBKU U30JIUPYIOIIETO
CONPSHKEHMS IO BBILIEU3IIOKEHHOM METOIMKE U PYKOBOACTBYsICh I IpaBunamu ycrpoiicTBa u
TEXHUYECKOM IKCIUTYaTal[ii KOHTAaKTHOW CETH.

4. OnucaHue Mops/IKa BEIMOJHEHHUS padoT MO MPOBEPKE U PEryJIUPOBKE N30JIMPYIOIIETO
COTIPSIKEHMSL.

5. BeiBOABI.
KoHnTpoJibHbIE BONIPOCHI

1. I[JIH 4ero nNpeaHa3HavuCHbl U A€ pa3MCIIatOTCA U30JIMPYIOIINC COHpH)KeHI/IH?



2. [loueMy B cepeiiHE MEPEXOAHOTO MPOJIETA IPOBO/IA CONPATaEMbIX KOHTAKTHBIX MOJIBECOK
JIOJDKHBI HAXO/IUTHCS B OTHOM TOPU30HTAILHON TIIOCKOCTH?

3. Yro obecrieunBaeT U3OJIAIMIO CEKIIMA KOHTAKTHOM CETH IPYT OT APYyTa B U30JUPYIOIIEM
COTPSKEHUU?

4, Hoquy HU30JIMPYHOIIUEC CONPSKCHUA HEC UCIIOJIB3YIOT IS U30JIAIUU ITIPOJOJIBHBIX CCKI_[I/II\/'I?

5. KakuM 10J1KHO OBITh TOPU30HTAIBHOE PACCTOSTHUE MEXK/ly BHYTPEHHUMH PAaCCTOSHUSIMU
pabounX KOHTAKTHBIX MPOBOAOB Ha U30JIUPYIOLIEM COTPSKEHUH?

6. Kakue curnanbHble OrpakJIeHHs yCTaHABIMBAIOT Iepe/l U30JIUPYIOIIUM CONPSDKEHUEM IIPU
pa3IMYHbIX poJax Toka?

Pa3nes 7: Texunueckoe o0c/1y:KUBaHHEe KOHTAKTHOM ceTH
Tema 7.2. Texunuyeckoe 00CTy:KUBAHHE YCTPOMCTB KOHTAKTHOI CeTH
IIpakTH4eckoe 3aHsATHE

Heapb 3aHATHA: U3YUUTH COiepKaHUE PabOTHI IO IPOBEPKE COCTOSHUS U PErYIUPOBKE
BO3YILLIHOM CTPEJIKH.

OobopynoBanue: MakeT BO3yIITHON CTPEJIKHU.
IIpucnoco6JieHus: TuHElKa, OTBEC, JEPEBIHHBIN OPYCOK, HAK/IaYHOE TMOJIOTHO.
Kpartkue TeopeTudeckue cBeieHUs

Boznymineie cTpenku JOKHBI 00ecieunBaTh IIaBHbIN, 0€3 yAapoB U UCKPEHUH, epexo]
110JI03a TOKOIIPUEMHHUKA C KOHTAKTHBIX MPOBOJIOB OJHOTO MyTH (Che3/1a) Ha KOHTAKTHBIE
MPOBOJA IPYroro, CBOOOAHOE B3aUMHOE MEepEMEIeHNE TT0IBECOK, 00pa3yOIIUX BO3IYIIHYIO
CTPEJIKY, U MUHUMAJIbHOE B3aUMHOE BEPTUKAIBHOE MEPEMEIICHNE KOHTAKTHBIX MTPOBOJIOB B 30HE
MOJIXBaTa MOJI030M TOKOIIPHUEMHHKA MPOBO/Ia MPUMBIKAIOIIEr0 MyTH.

BOS}IYH_IHI)IG CTPCJIKH HAJl OOBIKHOBEHHEIMU 1 NEPEKPECTHBIMU CTPCIOYHBIMU MEPEBOJAMUA U
Haa TITYXHUMU IIEPECCCUCHUAMU HYTCﬁ JOJIXKHBI OBITH (I)I/IKCI/IpOBaHHBIMI/I ¢ obecnieueHUEM
BO3MOXHOCTH B3aMMHBIX IIPOJOJIBHBIX HepeMeHIeHI/Iﬁ KOHTAKTHBIX IIPOBOJOB. Ha
BTOPOCTCTICHHBIX ITYTAX AOIYCKACTCA MPUMCHATH HC(bI/IKCI/IpOBaHHBIe BO3YIIHLIC CTPCJIKH.

Texymuii peMOHT BO3AYIIHON CTPEJIKH BBITOJIHAETCS COTJIAaCHO TEXHOJIornyeckuM kaptam[10] u
MPEeAyCMaTPUBACT: MMPOBEPKY PACTIONIOKEHUS TOUKU MEPECeUEHUsI KOHTAKTHBIX TIPOBOJIOB
OTHOCHUTEIILHO CTPEJIOYHOTO NIEPEBOa, MPOBEPKY OrPAHUYUTENHHON HAKIAIKHU, IPOBEPKY
COCTOSIHUSI HECYIIIUX TPOCOB, KOHTAKTHBIX MPOBOJOB U (PUKCALIMM CTPEJIKH, IPOBEPKY CTPYH,
AIIEKTPUYECKUX COETUHUTENEH.

[IpoBepka cOCTOSHUS U pEryIMpOBKa BO3AYIIHBIX CTPEIOK Ha TJIABHBIX MYTAX CTAHIIUU
IIPOU3BOJUTCS 2 pa3a B rojl, Ha OCTAIBHBIX MY TsIX — | pa3 B roJl B HUKENIEPEUNCIEHHOM
MOpSIKE.

ITpoBepka mpaBUIIBHOCTH PACIOIOKEHUS TOUKU NIEPECEUEHHSI KOHTAKTHBIX ITPOBOIOB,
00pa3yIoLINX BO3IYIIHYIO CTPEIKY, OTHOCUTEIBHO CTPEIIOYHOr0 MEPEBO/Ia IPOU3BOIUTCS
OTBECOM, KOTOPBIN 3aKpPEIUISIETCS B TOUKE NEPECEUEHUST HECYLIUX TPOCOB U OIyCKaeTcs
BepTUKaJIbHO. [IepecedeHne KOHTaKTHBIX TPOBOIOB, 00pa3yOIUX BO3AYIIHYIO CTPEIKY Ha
OOBIKHOBEHHOM CTPEJIOYHOM IE€PEBOJIE, TOJKHO OTCTOSATH OT OCH MPSIMOTO U OTKJIOHEHHOTO
nyTd Ha 360-400 MM 1 HaXOIUTHCSI B TOM MECTE, I/I€ PACCTOSTHUE MEXAY BHYTPEHHUMU
IpaHsMU TOJIOBOK COEIMHUTENIBHBIX PEIbCOB KpecTOBUHBI cocTasiigeT 730-800 mm.

I/I3MepeHHe IMMOJIOKCHH A 30HBI TOAXBATA IMOJI0O30M TOKOIIPUCMHHUKA KOHTAKTHBIX IMIPOBOAOB
IMPUMBIKAIOIICTO UJIU IIEPECEKACMOr0 IIyTHU U IMOJIOKCHUA KOHTAKTHBIX ITPOBOJOB BETBC
BO3I[y1.HHOI71 CTPCJIKU B 30HC IMOAXBAaTa UX TOKOMMPUCMHUKOM I10 BBICOTC OCYIICCTBIIACTCA



YCTPOUCTBOM, UMUTHUPYIOITUM TOKOTIPUEMHHUK. 30HA MOAXBaTa MOJI030M TOKOTIPUEMHHKA
KOHTaKTHBIX IPOBOJIOB IPUMBIKAEMOT'O WJIM TIEPECEKAeMOT0 My TH JOJDKHA OBITh PacIIOIOKEeHa
Ha paccrostaud 630-1100 MM OT ocH TaHHOTO Y TH.

B 30He monxBarta BEeTBEH HE JIOMYCKAEeTCs HATMYKE KaKUX-THOO0 32KUMOB 32 UCKIIFOUCHUEM
32)KMMOB KPEIJIEHUs1 OTPaHUYNTENIbHON Haknagku. [Ipy HeoOX0AUMOCTH BBIMOJIHAETCS
pEryJMpoBKa IIPOBOJIOB 110 BBICOTE C IIOMOIIBIO BEPTUKAIBHBIX CTPYH.

Jliist oGecrieyeHrs: OTHOBPEMEHHOTO M0IbeMa KOHTAKTHBIX MPOBOJOB 000UX MyTel (che3za) B
MECTE UX NepecedeH sl yCTaHABINBAIOTCSI OrPAaHUYUTEIbHbIE HAKJIaAK1 Ha KaXKbl KOHTaKTHBIN
IpPOBOJ II1aBHOTO MMy TH JutuHON 1500 MM anst ctpenok 1/6 u 1/9, 1700 mm — qis 1/11 u 2000 Mmm
—nns 1/8 u 1/22 (anuHa orpaHUYUTENbHOM HAKJIAJKU yKa3aHa MEX]ly BaIMKaMU (DUKCUPYIOIINX
3aKUMOB).

PaccrosiHre Mex 1y OrpaHUYUTENbHOM HAaKJIaJKOM U KOHTAKTHBIM IIPOBOJIOM, HA KOTOPOM OHA
YCTaHOBJIEHA, IOJKHO OBITH 13-15 Mm.

["os10BKM 60JITOB (PUKCHUPYIOLIMX 32KUMOB, KPETISIIIUX OTPaHUUNUTENIbHYO HAKIIAIKY, TOJDKHBI
OBbITh pa3BEPHYTHl K KOHTAKTHOMY IIPOBO/Y IPUMBIKAIOILIETO MyTH (Che3na).

[IpoBepsitoT COCTOSIHKUE U MPABWIIBHOCTH PACTIONOKEHUS OTPAaHUYUTEIIbHON HAKIIAJKKU U Y3JIOB €€
KpEIUICHUS K KOHTAKTHOMY IIPOBOAY. MPU HEOOXOJMMOCTH POU3BOIST PETYIHUPOBKY.

[TpoBepsitoT cocTosiHNE paboUrX MOBEPXHOCTEH KOHTAKTHBIX MIPOBOJIOB B 30HE BO3yITHON
ctpenku. OOpalarT BHUIMaHUE Ha OTCYTCTBHUE 110100€B TOKOIPUEMHHKA, MECTHBIX H3HOCOB,
HAIUTBIBOB MK moArapoB. [Ipu Heo6xoauMocTu MM (YIOT MOBEPXHOCTH HAXKIAYHON OyMaroii.
OcMaTpHBaroOT U 3aMEHSIIOT 3a)KUMbI, UIMEIOLIHME TPEIIMHBI, PAKOBUHBI MJIK KOPPO3UIO OOJITOB.

[Tpu OOBIKHOBEHHOM CTPEIOYHOM MEPEBO/IE MIEKTPHUESCKUE COCTMHUTENN KOHTAKTHBIX
MO/IBECOK YCTAHABIMBAIOTCS HA PACCTOSHUU 2-2,5 M OT TOUKHU NEPECEUCHUS] KOHTAKTHBIX
MIPOBOJIOB B CTOPOHY OCTPsIKA CTPEJIOYHOTO TepeBoaa. J[onmomHUTEIbHBIE TIEKTPUIECKHE
COEIMHUTEININ YCTAaHABIMBAIOTCS B CTOPOHY KPECTOBUHBI HA PACCTOSIHUU 2-2,5 M OT 30HBI
Mo/ IXBata.

IIpu nepexpecTHBIX NEPEBOAAX U TIIYXHUX MIEPECCUCHUX ITyTEH MIEKTPUUECKUE COCTUHUTEIN
KOHTaKTHBIX IOABECOK Pa3MEIIAl0T ¢ 00EUX CTOPOH BO3AYIIHON CTPENIKH Ha PacCTOSHUM 2-2,5
M OT 30HBI ITOJXBATa B CTOPOHY KPECTOBUHBI.

[TpoBepstOT NPaBUIIBHOCTD YCTAHOBKH U COCTOSIHUE JICKTPUUECKUX coeuHuTeNne. [Iuraromime
3aKUMbI JOJI?)KHBI OBITH YKOMIUICKTOBAHBI KIIMHBAMU U HAACKHO 3aKPCIIVICHBI HA KOHTAKTHOM
pOBOJIE.

Ha paccrostnuu 800-1000 MM OT 30HBI HO/IXBaTa B CTOPOHY KPECTOBUHBI CTPEIIOYHOTO TIEPEBO/Ia
JIOJKHBI OBITh YCTAHOBJICHBI JBOMHBIE BEPTUKAIbHBIC 3BEHBEBBIC UIIH CKOJIB3SINE CTPYHBI.

CKonp34111e CTPYHbI YCTaHABIMBAOTCS MPU MOJYKOMIIEHCHPOBAHHOM MOJBECKE B
COOTBETCTBUU C rpaduxom [2].

BmecTo CKONB3sMX CTPYH MOTYT IPUMEHATHCS YCTPOMCTBA OJTHOBPEMEHHOTO ITOAbEMA
KOHTaKTHBIX MPOBOJOB BO3/AYIIHOM cTpenkH. JlomyckaeTcsi IpUMEHEHUE NePEKPECTHBIX THOKUX
CTPYH U KECTKHUX PACIIOPOK.

ITpoBepsIOT COCTOSTHUE 3BEHBEBBIX WM CKOJIB3SALIUX CTPYH.
Taxoke IpoBepsIoT:

- COCTOSIHME aHTUKOPPO3HMOHHOT'O MOKPBITHSI CTAIBHBIX U3/EIUN U, IPU HEOOXOAUMOCTH,
OKpacCUThb UX MACIITHOU KPaCKOW;



- COCAMHCHUC COCANHUTCIIbHBIMU 3a)KUMaMU MCKIY coboit HECYIUX TPOCOB
MOJIYKOMIICHCUPOBAHHBIX ITOJABCCOK HA TOYKOM MNEPpECCUCHUA KOHTAKTHBIX IIPOBOJOB;

- Y3761 (PUKCALIMK KOHTaKTHOTO MPOBOJIA, HAKIIOH U MPOJOJILHOE MepeMellieHne
JIOTIOTHUTEIILHOTO CTEPKHS (PUKCATOpa B MECTE KPETIJICHHS €T0 K KOHTAKTHOMY MPOBOJTY,
U3MEPSIOT BBICOTY CEYEHHsI KOHTAKTHBIX ITPOBOJOB HA BCEH JJIMHE BO3AYIIHON CTPEIKH,
0o0paTuB BHUMaHUE HA 30HY MOXBaTa;

- paccTosiHUE OT pabovero KOHTAaKTHOTO MPOBO/IA 10 OCHOBHOI'O CTEPXKHS (PUKCATOPA, OHO
J0JKHO cocTaBiATh 350 — 400 mm asst npsimbix 1 400 — 500 MM 11t 0OpaTHBIX (PUKCATOPOB U
(UKCUPYIOIUX TPOCOB.

C moMoIIbI0 peHKH U YPOBHS IPOBEPSIIOT MOJIOKEHHE KOHTAKTHBIX ITPOBOJIOB B 30HE MOIXBATA.
[TpoBeps0T MPaBUIIBHOCTD PETYIMPOBKH U TUIABHOCTH NIEPEX0/1a 0032 TOKOMPUEMHHKA C
KOHTaKTHOT'O MIPOBO/A OJJHOTO ITyTH HA KOHTAKTHBIN MPOBOJ IPYTOro MyTH NepeMelieHueM
peiiku (Opycka) B TOpU30HTAIBHOM M0JI0KeHNH ¢ ycuueM He meHee 100 H (10 kre).

IMopsiioK BHINOJHEHHUS

1. HagepTuTh cX€My pacnojOKEeHUs IPOBOJIOB Ha BO3AYLIHOM CTPEJIKE C YKa3aHHMEM OCHOBHBIX
peryJmupyeMbIX pa3mMepoB.

2. 3y4nTh TEXHOJIOTUYECKYIO KapTy U TUIIOBYIO HOPMY BPEMEHHU, IPOBEPKU COCTOSIHUS U
PETyJIMPOBKU BO3AYLIHON CTPEIIKH.

2. HpOBCpI/ITL COCTOSAHHC BO3ZLYIJ_IHOI71 CTPCJIKHM Ha MAKCTEC, CIICAYd PCKOMCHAAIIUAM,
N3JI0OKCHHBIM BBIIIC.

3. HpI/I BBIIIOJTHECHUHN pa60TH Ha MakeTe KOHTAaKTHOM IIOABCCKU BBIABUTH OTKJIOHCHUA OT HpaBI/IJI
YCTPOMCTBA U TEXHUYECKOH IKCIUTyaTallud KOHTAKTHOU ceTu. CaenaTh BBIBOJ O COCTOSTHUU
BO3JIyLLIHOM CTPEJNIKHU.

Conep:kanue oryera

1. Cxema pacroioskeHus MPOBOJOB HA BO3AYIIHOW CTPEJIKE C YKa3aHUEM OCHOBHBIX
peryJmpyeMbIX pa3mMepoB.

2. Onucanue 1nociea0BaTeIbHOCTH BBITIOJIHEHUS pabOT 10 MPOBEPKE COCTOSHUS U PETYIHUPOBKE
BO3JIyIITHOU CTPENIKHU.

3. Onucanue MpOBEPKHU COCTOSTHUS BO3IYIITHOM CTPEJIKM HA MAKETe U €€ TeOMETPUUECKHUX
apaMeTpoB.

4. BbIBOJI O COCTOSTHUM BO3JTyIITHON CTPEIKH.

5. BBEIBOJIBI.

KonTpoJbHbie Bonpockl

1. ChopmynupyiiTe Ha3HAYCHHUE BO3AYIITHON CTPEITKH.

2. 1514 yero HeOOXOAMMO KOHTPOJIMPOBATH MOJIOKEHHUE TPOBOIOB HA BO3AYLIHON CTpeKe?
3. K yeMmy MOK€T IpUBECTH pa3peryJInpoBKa BO3AYILIHON CTPEIKU?

4. C Kako¥ NepruoANYHOCTBIO MPOU3BOAT PEBU3UIO BO3TYIIHON CTPENIKU LEMHOM KOHTaKTHOM
MOJIBECKH ISl TJIaBHBIX IyTEH CTaHLIMU, 17151 OOKOBBIX IyTE€W CTaHIIMU?

5. Kak onpenenuts 30Hy OAHOBPEMEHHOIO MTO/IXBaTa MPOBOJIOB Ha BO31YIIHOMN CTpesKe?



Pa3nea 8. DiiekTpH4ecKue cxemMbl JIEKTPHYCCKHUX ceTel
Tema 8.1.
YCeTpoiicTBO 1 KOHCTPYKTHBHOE HCIIOJTHEHHE JICKTPHYECKHUX ceTel

IIpakTnyeckoe 3aHsATHE
Tema: «IIpoBepka TEXHUYECKOIO COCTOSIHUSA U PETYIMPOBKA KOMIICHCUPYIOILIETO YCTPOUCTBA.

Leab 3aHATHA: U3YUUTH COIepKaHKUE PabOT 1O MPOBEPKE COCTOSIHUSI U PETYIUPOBKE
M30JIMPYIOIIETO COMPSYKEHUS.

Oﬁopy/:mBaHne: MAaKeT U30JIMPYIOLICTO COMPAKCHHUA aHKCPHBIX YUaCTKOB UJIN Ha3BaHHBIN y3¢Ci
Ha IIOJINTOHE KOHTAKTHOM CETH.

IIpucnocodenns: mMHeiKa, HAXKIAYHOE MTOJIOTHO, AEPEBIHHBIN OpyCcOK, HA0Op TraeyHbIX
KIIIOYEH.

Kp ATKHE TCOPETUYECCKHUE CBCACHUA

N3onupyroriee conpsyKEHNE aHKEPHBIX YYAaCTKOB CIIY>KUT JJIs Pa3AeieHUs] IUTaHUs Ha
OTJIE/IbHBIE CEKLIMU YYaCTKOB KOHTAKTHOH ceTu. M3onmpyromee conpsikeHue JOIKHO
o0ecrieynBaTh MPOAOIBHOE B3aUMHOE NIEpEMEIIEHIE TPOBOJIOB MPH TEMIEpaTyPHbIX
WU3MEHEHUSX, a TAKXKE IUIABHBIM I1epEX0 110J103a TOKOIIPUEMHHUKA C KOHTAaKTHOTI'O IIPOBOJA
OJIHOTO AaHKEPHOI'0 YYacTKa Ha KOHTAKTHBIN MPOBOJ APYTOT0 MO YCIOBUAM KOHTAKTHOIO
Ha)kaTus 0e3 yXyAleHUs] TOKOChEMAa U CHU)KEHUS YCTAHOBJICHHON CKOPOCTH.

Ha NEPETroHax M IIyXuX IMYyTAX KCIC3HOAOPOIKHBIX CTaHI_[I/IfI H€O6XOI[I/IMO IMPUMCHSATB:

W3onupytomuye conpsbkeHust (BO3AyIIHbIE TPOMEXKYTKH) Ha IPSAMBIX M KPUBBIX Y4acTKax MyTH
paaunycom 6osee 2000M — TpeXIIPOIETHBIE MU YETHIPEXNPOJIETHBIE, HA KPUBBIX ydacTKaxX MyTH
paanycom 2000M 1 MEHEE U B CTECHEHHBIX MECTAaX 10 UX PACTIOPSKEHUIO — TPEXIIPOJIETHBIE.

He JOITyCKACTCA COBMCIIATh HAa U30JIMPYIOIIHNX COIPAKCHUAX KOMIICHCUPOBAHHLIC U
MOJIYKOMIICHCUPOBAHHBIC ITOABCCKU.

Ha n3onupyroiem conpsiKeHUN TOpU30HTaIbHOE PACCTOSHUE MEK Yy BHYTPEHHUMHU
paccTOsSHUAMU pabOUNX KOHTAKTHBIX TPOBOAOB JOJKHO ObITh S50MM. Eciii mo BeTpoBbIM
OTKJIOHEHUSIM NPOBOJIOB HA JEMCTBYIOIIUX yUaCTKaX TaKOe PACCTOSHUE HE MOXKET ObITh
JIOITyIIEHO, OHO MOKET cOCTaBIATh 400MM Ha KOHTAKTHOM CETH MOCTOSTHHOTO TokKa U S00MM —
NIEPEMEHHOT0 TOKA. J[0IyCTUMBIE OTKJIOHEHHUS OT yKa3aHHbIX 3HaueHu £50MM Ipu CKOPOCTHOM
nBrxeHuH 10 160 kM/4 1 +40MM 1pu CKOpOCTHOM JiBHKeHUH oT 161 — 200km/4. PaccTosiHue oT
pabouero KOHTAKTHOTO MPOBOJA JI0 HIKHEH MOBEPXHOCTH BPE3HOT0O (GaphopoBOro HU30JATOpa
MPY JBYX KOHTAKTHBIX MIPOBOAAX JTOJHKHO COCTAaBIATh 250+ 20MM Mpy OJHOM KOHTAKTHOM
nposoze 300+20Mm.

BeprukanbHoe paccTosiHEE OT paboyero KOHTAaKTHOTO MTPOBOA IO HUKHEH MOBEPXHOCTH
[JIaJIKOCTEPKHEBOTO MTOJIMMEPHOTO U30JISITOPa JOJKHO cocTaBiATh 300+20MM, a 10 HUKHEN
MOBEPXHOCTH TTIAJKOCTEPKHEBOTO U30JIMPYIOIIETO AIEMEHTA, IOy CKAIOIIEero B3auMOIeHCTBIE
¢ TokonpueMHUKOM — 200+20MM.

[lepexon TokonmpUEMHUKA ¢ KOHTAKTHOT'O MPOBO/IA OJHOTO AHKEPHOTO YYAaCTKA Ha KOHTAKTHBIM
MIPOBOJ IPYTOro aHKEPHOTO y4acTKa JOJKEH PacrojaraTthCs B CEpeIuHe MePeXoqHOro mpoiéra
y TPEXIPOJIETHBIX CONPSLKEHUN Ha AIUHE 8 — 12M U 'y YETBIPEXIIPOJIETHBIX CONPSKEHUN Ha
nuHe 10 — 15M o 06e CTOpPOHBI OT CpeHEl IEPEXOAHONU OMOPHI.

@uKcaTopsbl, CTPYHBI U 3JEKTPUUECKUE COETUHUTENHN CIIEIyeT pa3MellaTh Tak, YTOObI
o0ecrnieuynBaslach U30JSLMS AHKEPHBIX YYaCTKOB MPU BO3MOXKHBIX TEMIIEPATYPHBIX U3MEHEHHSIX.

HopmanbHO pa3oMKHYTbIE H30JIMPYIOIIME COMPSKEHUS JOJDKHBI OBITH 000PYA0BaHbI
3aIIUTHBIMU YCTPOMCTBAMHU OT IIEPEKOrOB IIPOBOOB JIEKTpUYECKON qyroil. Ha myTsax ¢



JIByXCTOPOHHHUM JIBUKECHHEM 3aIUTHBIE YCTPOICTBA OT MEPEKOrOB JOJIKHBI OBITH B 000MX
HaIlpaBJICHUSAX.

[TepexoaHble OMOPHI KOHTAKTHOM CETH, OTPAaHUYMBAIOIINE U30IMPYIOLIEE CONPSHKEHUE, TOIKHBI
UMETb OTIMYUTENbHBIN 3HAK — YepeIyIOIIUECs YEThIPE YepPHbIE U TP Oesble TOPU30HTAIbHBIC
nosocel. [lepBas onopa 1o HanpaBICHUIO JBM)KEHUS M0E€30B, KPOME TOr0, JOIOIHUTEIBHO
0003HayaeTcs BEPTUKAIBHOM YEpHOM MOJI0COH. 3HAKH HAHOCITCSA HEMOCPEICTBEHHO Ha OMOPHI
WIN 3aKpEIJICHHbIE HA HUX LUTHI.

HpI/I IIOCTOSTHHOM TOK€, KpOMe TOro, HpI/IMCHﬂIOTCSI CUT'HAJIBHBIC CBCTOBLBIC YKaSaTeJ'H/I
«OnyCcTUTh TOKONIPUEMHHUKY, UMEIOIINE CUTHAJIbHOE 3HAYEHUE MTPU MOSIBICHUU Ha HUX
MUTAONIEN CBETIILENCS TTOJIOCHI.

Hepen HCfITpEUIbHBIMPI BCTaBKaMU YCTaHABJIMBAIOT NPCAYIIPCAUTCIBHBIC ITIOCTOAHHBIC
CUTHAJIbHBIE 3HAKH «OTKIFOYHUTH TOKY.

[Ipu BeIMOMTHEHUH PAOOTHI HEOOXOIMMO OCMOTPETH U30JIUPYIOIIEE CONMPSHKEHHUE, IPOBEPUTH BCE
HOPMHPYEMBIE pa3MepPhbl, IPOBEPUTH COCTOSTHUE ITPOBOJIOB U JIEMEHTOB COMPSIKEHUSI.

W3onupyroriee conpshkeHUe MPoBepsoT 1pa3 B ron, odpaiias BHUMaHUE HA IJIaBHOCTh
nepexo/a TOKONPUEMHHKA, COOTBETCTBUE TPEOOBAHUAM TEXHOJIOTHUECKON KapThl, YepTeIKEH
MIPUMEHEHHBIX KOHCTPYKIHUH.

ITpoBepKy COCTOSIHMSI, PETYJIMPOBKY U PEMOHT M30JIMPYIOLIErO CONPSKEHUS CIEAYET
IPOU3BOJIUTH B CIEIYIOLIEM MOPSIKE:

- IPOBEPUTH 30HY MEPEX0/1a TOKOIIPUEMHHUKA C OAHOTO AHKEPHOI'0 Y4acTKa Ha IPyroil U MecTa
MOJXBaTa TOKONPUEMHUKAMU KOHTAKTHBIX IPOBOJIOB, HUCIIONB3YsI IEpeBAHHBIN Opycok. [lepBbie
IIPUEMHBIE CTPYHBI B 30HE MTPOX0/1a 01032 TOKOMPHUEMHHUKA JTOJIKHBI OBITH IBOWHBIMH;

- IPOBEPUTH PACIIOJIOKCHNEC KOHTAKTHBIX ITPOBOAOB B IIJIAHE;

- IPOBEPUTH PACCTOSHHE MO BEPTUKAIN MEX Ty pab0ounMH U HepaOOUMMU KOHTAaKTHBIMHU
npoBoaaMHu. [Ipr HE0OXOIMMOCTH MPOU3ZBECTH PETYIMPOBKY 110 BEPTUKAIIU C IIOMOILBIO CTPYH,
a 10 TOPU3OHTANIM — ITyTEM U3MEHEHUS MOJIOKEHUS (PUKcaTopa Ha MEPEXOIHBIX OMopax;

- MPOBEPUTH PACTIONOKEHHE HECYIITUX TPOCOB. B MecTe nepecedeHus BETBEH OTXOAIIETO Ha
AHKEPOBKY U pab0Yero HeCyIux TPOCOB HE JOJIKHO ObITh KacaHus. 3a30p MEXIy HUMU JOJIKEH
OBITE HE MeHee S0MM;

- yOEIUTHCS UTO MOJIOKEHHE (PUKCATOPOB, CTPYH U JEKTPUUECKUX COCTUHUTENEH
o0ecrieynBaeT U30JISALUI0 CMEXKHBIX aHKEPHBIX YYaCTKOB MPH JIFOOBIX BO3MOKHBIX
TEMIIEPAaTyPHBIX U3MEHEHHUSIX;

- IPOBEPUTH BHEITHUM OCMOTPOM COCTOSIHHE OTJIIMYUTEIILHON OKPACKU Ha NIEPEXOIHBIX ONOpax;

- IPOBEPUTH BHELIHUM OCMOTPOM BUJIUMOCTB U COCTOSIHUE CUTHAJIbHBIX CBETOBBIX yKa3aTesei
«OMyCTUTh TOKOIIPUEMHUK;

- IPOBEPUTH MOJIOKEHUE IPY30B OTHOCUTEIIBHO 3€MJIM U HEMIOJBUKHOTO OJIOKa KOMIIEHCATOpa.
[TpoBepuTh paboTy KOMIIEHCATOPA, IPUIOAHUMAS U OIyCKasi TPy3bl pyKaMu;

- IPOBEPUTH COCTOSIHUE, OTPETrYJIUPOBATh U MMPOU3BECTH PEMOHT MTPOBOJOB U JIIEMEHTOB
CONPSIKEHMUS;

- IPOBEPUTH MPABIWIBHOCTh YCTAHOBKU Ha MEPEXOJHBIX OMOPax (PUKCATOPOB OTXOIAIINX HA
aHKEPOBKY BETBEW KOHTAKTHBIX MPOBOIOB. DUKCATOPHI TOKHBI KPEMTUTHCS Ha
HEU30JMPOBAHHBIX MPSAMBIX KOHCOJISX WM (PUKCATOPHBIX KPOHILUTEHHAX OMOP BhIIIE YPOBHS
HOMMHAJILHOM BBICOTHI KOHTAKTHOTO IIpoBoja Ha 600+200MM Ha yyacTKax MOCTOSHHOTO TOKA U



700+200MM Ha yyacTKax nepeMeHHoro Toka. Ha n3011poBaHHBIX KOHCOMISIX YKa3aHHOE
paccTosiHue A0KHO cocTaBUTh 900 MM;

- MPOBEPUTH COCTOSIHHE KOPOMBICEII Y aHKEPHBIX OTIOPH BPE3HBIX HU30JISITOPOB Y MEPEXOTHBIX
OTIOp B BETBSIX MOJBECKH, OTXOAIINX HA aHKEpOBKY. PaccrosiHne ot pabodyeii BeTBU
KOHTaKTHOTO MPOBOJA /10 HU3a KOPOMBICIIA JOJKHO ObITh He MeHee 300MM. PaGoTa Ha Bpe3HBIX
M30JISITOPaxX MPOU3BOAUTCS MPH 3aBEIICHHOHN 110 00€ CTOPOHBI H30JISTOPa TIEPEHOCHON
IIYHTHPYIOLIEH IITaHTe, a Ha HECYIIIEM TPOCE C UCIIOIb30BAHHEM HABECHOM JICCTHHUIIBI;

- IPOBEPUTH COCTOSIHUE HUIEH (OB CEKLIMOHHBIX Pa3beAMHUTENIECH U POrOBBIX Pa3psAHUKOB B
MeCTax MOAKJIIOYEHHS UX K KOHTAKTHOM IIOJIBECKE.

ITopsinok BHINOJIHEHHUS
1. OnucaTth Ha3HaUYEHUE U TPEOOBAHUS, IPEABIBISIEMbIE K U30JIUPYIOIIUM COTPSKEHHSIM.
2. HauepTuTh cX€My M30JUPYIOLIETO CONPSDKEHUS C YKa3aHUEM BCEX Pa3MEPOB U rabapUTOB.

3. Ocy1ecTBUTh MPOBEPKY TEXHUUECKOTO COCTOSIHUS U PETYJIMPOBKY U30IMPYIOLIETO
CONPSKEHMS 110 BBIIIEU3IIOKEHHOW METOUKE U PYKOBOJACTBYsACH [IpaBuiamu ycrpoiicTBa u
TEXHUYECKOM IKCILIYaTalluM KOHTAKTHOM CETH.

4. Onucath NOPSAAO0K BBIIIOJIHEHUS paboOT IO MPOBEPKE U PETYIUPOBKE HIOIUPYIOLIETO
CONPSIKCHHUS.

Conep:xaHnue oT4yeTa
1. Onucanue Ha3HauEHUS U TPEOOBAHUMN, IPEABSIBISIEMbIX K U30JUPYIOLUIUM CONPSKEHUSM.
2. Cxema U30JIMPYIOIIETo COMPSHKEHUS C YKa3aHUEM BCEX pa3MEpPOB U rabapuToB.

3. Onucanue nopsiaka MPoOBEPKU TEXHUUECKOTO COCTOSIHUS U PETYIUPOBKU U30JIUPYIOIIETO
CONPSIKEHUS IO BBIIEU3JIOKEHHON METOANKE U PYKOBOJACTBYSCH [IpaBunaMu yctpoicTBa 1
TEXHUYECKOM IKCIUTyaTalii KOHTAKTHOW CETH.

4. Onucanue NopsAKa BRIMOJIHEHUS paboT MO MPOBEPKE U PETYIUPOBKE U30JIUPYIOIIETO
CONPSIKECHHUS.

5. BBIBOJIBL.

KonTpoJbHbIe BOPOCHI
1. I yero npeaHa3HAuYEHbI U I7I€ Pa3MEIIA0TCs U30IUPYIOLINE CONPSKEHUs?

2. Ilouemy B cepelMHE NMEPEXOTHOTO MPOJIETA TPOBOJIA COMPATAEMBIX KOHTAKTHBIX MOABECOK
JIOJ>KHBI HAXOJIUTHCS B OJJHOM TOPU30HTAIBLHOM TIIOCKOCTH?

3. Uro obecrieunBaeT U30JIAIMIO CEKIIMM KOHTAKTHOM CETH IPYT OT JIPYyTa B U30JUPYIOIIEM
COMNPSKEHUU?

4. IToueMy U30JUPYIOIINE COMPSHKEHUS HE UCTIONIBb3YIOT JI U30JISIIUNA MPOJOJIBHBIX CEKIIH?

5. Kakum 1071%HO OBITh TOPU3OHTAIBHOE PACCTOSIHUE MEKYy BHYTPEHHUMHU PACCTOSTHUSIMU
pabounX KOHTAKTHBIX MPOBOAOB Ha U30JIUPYIOLIEM CONPSKEHUM?

6. Kakue curnanbHble OrpakJIeHHs yCTaHaBIMBAIOT MEPel U30JUPYIOIIUM CONPSKEHUEM IIPU
pa3IMYHBIX pojax Toka?



Pa3nes 8. DiiekTpH4ecKue cxemMbl JIEKTPHYECCKHX ceTel

Tema 8.1.

YeTpoiicTBO 1 KOHCTPYKTHBHOE HCIIOJTHEHHE JICKTPHYECKHUX ceTel

IIpakTH4eckoe 3aHsATHE

IIe.m): MMPOBECPHUTH TCXHUYCCKOC COCTOSHNEC U OTPETYJIMPOBATH CCKHI/IOHHBIﬁ Pa3bCAUHUTCIIb.

1.

O4HCTUTD U30JIATOPHI PA3bEAMHUTEIS U H30JSTOPHI TUICH(POB OT 3arpsS3HEHUSI 1 OCMOTPETh
ux. He nomyckaroTcst ckossl Ha pedpax dapdopa obmieii mioniaasio 6omnee 3em?,
NPOJIOJIBHBIC U PaIAIbHBIC TPEIIMHBI HA H30JSIIMOHHBIX ACTAISIX U OKOHLIEBATEIAX,
HapyIleHHe 3aJIeJIKU B MECTaX COCJUHEHUHN M30JSILIMOHHBIX JAeTalell C OKOHLIEBATEIIMU.
IIpu HaNMM4YKUK U30JALUUA MEKy KOHCTPYKIUEN pa3beIMHUTEI U OIIOPOM BHELIHUM
OCMOTPOM IIPOBEPUTH €€ cocTosiHue. He nomyckaeTcs MexaHn4ecKoe MOBPEeXKICHUE WIH
HIYHTUPOBAHUE U30JIUPYIOLINX JIEMEHTOB.

OcMOTpeTh ¥ 3aYMCTUTh KOHTAKTHBIE IOBEPXHOCTH MOJIBUKHOIO HOXKA U HEIOJIBUIKHBIX
ry0OK Ha)KJTauHBIM MTOJIOTHOM J0 OJiecKa, y/1aliB HAIUIBIBBI U 3ayCeHIbl. [IpoBepuTh
LIEJIOCTHOCTh THOKUX IIYHTOB M UX KpEeIUIEHUE K HOXKY U muHe. Ha Bce pe3pOoBbIe
COCIMHEHUS] HAHECTH CMa3Ky.

[Tpu Hamuuuu Kyroracsiux poroB NPOBEPUTh UX KpeIuIeHUe U ocMOTpeTh. [pu
OTKJTIOYEHUH PAa3bEAUHUTENS HE JOMYCKAETCS CLEIUIEHUE pOroB. 3a4iCTUTh pora
Ha)KJJauHOW Oymaroi o 6Jecka, y1ainuB HaIuIbIBbl U 3ayceHlibl. FI3HOC pOroB He JOKEH
npesbimiath 10% nonepeyHoro ceyeHusl.

[TpoBepuTh MIOTHOCTh KOHTAKTa B MECTaX MPUCOEAMHEHUS UIEH(OB K pa3beIUHUTEINIO.
[Tpu noaxroueHNH NUIei(OB HE TOMYCTUTH PACCIOCHHUS IIPOBOOB U MEPEKOC TUIAIIEK
32KMMOB, YOEIUTbCS B HA/IEKHOCTH 3aTSKKH OOJITOB.

[TpoBepuTH CLIETUIEHHUE TAT C U3OJATOPAMH U 3aTSDKKY BCEX OOJITOBBIX COSAMHEHUIA.

Pucynok 9.1.
[Tonoxxenue
KOHTaKTHBIX
HOXEU
pa3beIMHUTENS
tuna PJIH/I-
35/1000

6. [TpoBeputh
npu
BKJIFOUEHHOM
MOJIOKEHUN
pa3zbeAMHUTENS
2 MIOJIOKEHUE OCH
KOHTAKTHBIX
Hoxel. s
pa3zbeAMHUTENEH

|
|
| ! turna PJIH/] -
Ly |—| - 35/1000
|
|

TOPHU30HTAJIbHbBIE
OCH HOXeN

JOJDKHBI COBIAATh ¢ TOYHOCTHIO 70 1°, cMerenwe oceit, MIPU 3TOM, HE JOJKHO MPEBBIIATE SMM
(cMm. puc 9.1). OTKIIOYUTH pa3beIUHUTENb U YOSAUTHCS, YTO KOHTAKTHBIE HOXKHU MOBEPHYIUCH HA
yroa 90— 919, [Ipu OTKIIOHEHUU OT MPUBEICHHBIX 3HAUEHUI MTPOU3BECTH PETYIHUPOBKY U3MEHEHHEM
JUTMHBI BHY TPUIIOJIIOCHOM TATH.

1- IIpU BKIIFOUYCHHOM pa3bCAUHUTEIIC



2 — MIpU OTKJIIOYEHHOM Pa3beINHUTENE

s pazpeaunutens PKC- 3,3/3000 npoBepHuTh MPaBHIBHOCTH ITOJIOKEHUS HOXKA B «TyOKax).
[Tepexoc HOa MM OJHOCTOPOHHEE €ro MPUJIETAaHNE HE JIOMyCKaeTCH.

7.I1poBepuTh KOHTAKTHOE HATSHKCHUE M OTPETYJIMPOBATh €r0 M3MEHEHHEM 3aTsDKKU TaeK Ha
mnuibkax ameneit (PJIH/L -35/1000). [InoTHOCTS npuiieranus Hoxel B «ryokax» (PKC-
3,3/3000) perynupyroT U3MEHEHHEM Ha)XxaTHsl CTaIbHOU NPy KUHbI. KOppo3us npyKuHbI HE
JIOIy CKaeTCsl.

8 Hanectu Ha Bce Tpymuecs yactu pazbeaunutens cMasky HUATHUM — 201 wim XKCTKD - 65, a
Ha KOHTaKTHBIC TOBEepXHOCTH — cMa3ky [IMATHUM — 101.

9. IIpoBepuTh COEAMHEHNE TATH C IPUBOJOM U C U30JIATOPOM pazbeaunurens. He nomyckaercs
MEXaHUYECKOE TIOBPEKICHNUE BCTABKU UJIU HAJIMYME HA HEU CIIEI0B IIEPEKPBITHSL.

[TopsaoK BEINOJIHEHNS 3aHATHUA
1. O3snakoMuTbCH € cOJiepKaHUuEM padOT MO MPOBEPKE COCTOSHUS CEKLIMOHHOTO
pasbeauHuTeNs. BeIOpaTh KaTeropuio padorT.
2. TlepeuyncnuTh OpraHU3alMOHHBIC M TEXHUYCCKHE MEPOTIPUATHS TP PadOTE B MOPSIKE MX
BBIIIOJIHCHHSL.
3. IlpousBectu pabOThI IO IPOBEPKE U PErYJINPOBKE CEKIIMOHHOIO Pa3beAMHUTENS IO
BBIILIEN3I0’KEHHOM MeToauke (IIpoBepka cocTOsIHUSA, PEryJIUPOBKA U PEMOHT pa3beIUHUTENS )1
pyKoBOACTBYsCh [IpaBuiamMu ycTpoiicTBa 1 TEXHUYECKOM dKCILTyaTalluu KOHTaKTHOU ceTH (JI5).
4. Cnenath BBIBOJ O COCTOSIHMM CEKIIMOHHOTO Pa3beAMHUTENS] COOTBETCTBYIOLIETO THIIA.

5.0¢opmutp oT4€T. Cenath BHIBOBI 110 BHITIOJTHEHHOMY 3aHATHIO.

KoHTposibHBIE BOIIPOCHI:

=

ChopmynupyiiTe Ha3HAUCHUE CEKITMOHHBIX Pa3beIUHUTEICH.

Kak npucoenHA0T CEKIIMOHHBIE pa3beIMHUTENN K IPOBOAAM KOHTAKTHOM CETH?

3. C moMOIIbI0 KaKOT0 YCTPOICTBA BKIIOYAIOTCS M OTKJIIOYAIOTCS CEKLIMOHHBIE
pazbeaunutenu? Kakum o6pazoM MOXKHO MPOU3BOAUTH YIIPAaBIEHUE 3TUMHU yCTPOUCTBaMU?
B kakux MecTax yCTaHaBJIMBAIOT CEKLIMOHHBIE Pa3bEANHUTENHN € 3236 MIIIOIMMU HOXKaMu?
Yrto HEe0OX0AMMO POBEPSITH MPU PEBU3HH CEKIIMOHHOTO U30JsITOpa?

6. Ilouemy Ha pa3zbeIUHHUTENSIX MOCTOSHHOIO TOKA AYTOracsIife pora J0JKHBI PaCXOAUTHCS
MIOCJIE PACXOXKIEHUSI KOHTAKTOB?

no

oA~

Tema 8.2.
DJIEKTPHYECKHE CXEeMbI JJIeKTPHYECKHX ceTel
IIpakTH4eckoe 3aHsATHE

IIe.m,: IMPOBEPUTH TCXHUYCCKOC COCTOAHUC U PCTYJIMPOBKA OTPAHUYHUTECIIA [ICPCHAIIPSKCHU.
1. HpOBepI/ITB 343CMJICHHUC OIIOPLI U pa3psiAHUKA, HaJIEKHOCTD MPUCOCAUHCHUS €TO K TATOBOMY

PeNIbCy WM K CPEHEN TOUKE JIpoccenb-TpaHchopMaTopa, UX U30JSIHUI0 OT ONOPHI KOHTAaKTHOU
CETH.



2. IIpoBepuTh NpaBUIBLHOCTh YCTAHOBKU Pa3psIHUKA HA ONIOPE, OTCYTCTBHE MPOBOJOB, TPOCOB U
JPYTUX KOHCTPYKIMK B 30HE paOOThI TPyOUaTOro UM POrOBOTO pa3psIHHUKA.

3. [IpoBepuTh KperuieHHe pa3psAHUKA Ha KPOHIITCHHE U MECTa MOAKIIOUEHUS K HUM IIIeH(OB.
HpOBepI/ITB COCTOSAHUC 3JICKTPOAOB pa3psHUKA, IPU HCOGXOI[I/IMOCTI/I 3a4YUCTUTH UX HaAXKJAYHBIM
MOJIOTHOM

4. IIpoBeputh (hopMy Iyroracsiiux poroB poroBOTo pa3psaAHUKa, TUHEHKON — BEJIMUUHY UCKPOBBIX
MIPOMEKYTKOB POTOBOTO Pa3psIHUKA UM BHEIIHEr0 UCKPOBOT'O MPOMEKYTKA TPyOUaTOro
paspsannauka. [Ipu He0OXOTUMOCTH MPOU3BECTH PETYIUPOBKY U3MEHEHUEM JJIMHBI WIIH TTOJIO0KEHUS
IEKTPOJIA.

5. O4YUCTUTH U30JATOPHI OT 3arpsA3HEHUS U OCMOTPETH UX HA MPEAMET OTCYTCTBUSI CKOJIOB, TPEILIUH
U TIp.

Ilopsook evinonnenus 3aHAMusL:
1. O3HaKOMHTBCS C CONEPKAHUEM PAaOOT IO MPOBEPKE COCTOSHUS pa3psIHUKA.
2. Onmcarh NPUHIMI PAOOTHI Pa3psTHAKA COOTBETCTBYIOMIECTO THITA, MECTA €T0 00sS3aTEIIbHON
YCTaHOBKH.
3. IlpousBectu pabOTHI IO IPOBEPKE U PETYINPOBKE PA3PSAAHUKA MO BHIIIECU3I0KEHHOW METOAMKE
(ITpoBepka TEXHMYECKOIO COCTOSIHUS, PETYJIMPOBKA U PEMOHT pa3psAHUKA) U PYKOBOJCTBYSCh
[IpaBunamu ycTpoiCTBa U TEXHUUECKOM IKCIUTyaTallui KOHTakTHOH cetH (JI5).
4 . Cnenatb BBIBOJI O COCTOSIHUM POIOBOTO Pa3psIHUKA COOTBETCTBYIOIIETO TUIIA.
5. Opopmuts otuér. Crenats BbIBOABI 110 BHIIOJTHEHHOMY 3aHSTHIO.
KoumponvHwvie 6onpocbwi:
1. Jlns gero mpenHa3HAYEHBI PA3PSAIHUKH U KAKOTO THUIA OHH OBIBAIOT?

2. Uro Takoe orpaHuuMTENM nepeHanpsbkeHuit? [louemy B mocneanee BpeMsi OHU UMEIOT
[IPEUMYIIECTBEHHOE IPUMEHEHHUE?

3. U3 kakoro MaTepuasia BEIIOJHSIIOT BHYTPSHHIOI IOBEPXHOCTh TPyOYaTOro pa3psgHuKa?

4. TloyeMy B KOHCTPYKIIMH POTOBOTO pa3psIHUKA IPUMEHSIOT JIBa MOCIE0BATEIBHO
PACIIOJIOKEHHBIX UCKPOBBIX MTPOMEXKYTKA?

5. Tlouemy HEOOXOIUMO COOMIOIATH Pa3MepPhbl HCKPOBBIX IPOMEKYTKOB?

6. C yem cBs3aHBI OTPAHUYCHHUS B MPUMEHEHHH TPYyOUaThIX Pa3psTHUKOB JIJIT KOHTAKTHOM
cetu?

Tema 8.2.

DJIeKTPUYECKHE CXEMbI JIEKTPUYECKHUX ceTei

IIpakTH4yeckoe 3aHsATHE

Ilenb 3aHATHSI: pacCCMOTPETh HA NMPAKTHUKE METOJbl M3MEPEHHUS M3HOCA KOHTAaKTHOIO IPOBOAA,
HAay4YUThCSl AHAJIU3UPOBATh INPHUUYMHBI HM3HOCA M PACCUUTHIBATH CPEIHUN H3HOC KOHTAaKTHOTO
IIPOBO/IA B @aHKEPHOM YYaCTKE.

Hcxoanblie JaHHBIE: BADUAHT UCXOHBIX JAHHBIX 331a€TCS MPENOJaBaTEIEM.



Tabnuna McxoaHple JaHHbBIE

Hcxonubie Ne BapuanTa

JaHHBIE 1 2 3 4 5

1 3 4 5 6 7

Yucio 13870 14600 15330 16060 16790

MTPOIIIEITNX

IIOE3J0B 3a TOJ,

Nox

Kpatnocts 1 1,5 1 15 1

TATH,A

Yucio 5110 4380 3650 2920 2190

ANEKTPOTOE3/10B

3a roj, Non

Yucio cexuuii, b | 4 6 8 6 4

N3noc 0,15 0,17 0,12 0,16 0,14

KOHTaKTHBIX

IIPOBOJIOB ITo

MPEIbIIY M

HU3MEPEHUSIM

(mpe by vz

ron)S'y Mmm2

Mapka M®85 M®100 M®O 100 M®120 M®150

KOHTaKTHOT'O

pOBOJIA

hl 10,72 11,70 10,43 12,82 14,4
° h2 10,70 11,69 10,40 12,81 14,41
g h3 10,69 11,68 10,44 12,8 14,43
5 « ha [10,68 11,71 10,43 12,79 14,39
S % h5 10,69 11,69 10,44 12,77 14,4
25 h6 10,67 11,71 10,42 12,8 14,42
g ° h7 10,70 11,72 10,40 12,81 14,41
s h8 10,69 11,70 10,47 12,8 14,4
aa) h9 10,71 11,69 10,44 12,79 14,41
h10 10,68 11,70 10,43 12,81 14,42

KpaTkue TeopeTnueckue cBeleHUs
[Io WCXOMHBIM JaHHBIM JJIS AHKEPHOTO ydYacTKa KOHTAaKTHOW ITOJBECKH MOYKHO OIPEICIIUTh
3HaUEHUE CPeIHEr0 apu(hMETHIECKOTO 3HAUEHUS BBICOTHI KOHTAKTHOTO MpoBoja hep o hopmye:

h,+h,+h,+...+h,
cp: n !

Ah

I'me h1i-hn- BEICOTA HU3MCPCHHOI'O0 CCYCHUSA, MM, I10 3aJaHUTIO

N-— KOJINYECTBO U3MEPEHU.

ITo cpenHelt BRICOTE CeUCHHsI KOHTAKTHOTO MPOBOJA hep € MOMOIIBIO TaOmuIl [2, npuiioxkeHue 3]
OIpEAEIIAETCS CPEAHUN U3HOC — CPEHSAA IUIOLIAlb U3HOIIEHHON YaCcTH CEUEHUs IpoBoAa Su, MM2.
[Io maHHBIM IOCNIEIHHUX W NPEABIAYLIMX HW3MEPEHHMM ONpPENENsAeTCs CPEAHUM HM3HOC IPOBOAA B
AHKEPHOM y4YacTKe 3a NepHo/ U3MEPEHus Mo Gpopmyie:

AS, =S, -S,', MM’




[ .
rje S, MM?- IaHHBIE TIPEBLLYIIUX U3MEPEHHH (1O 3a1aHHIO).
O011ee yrcIo MPOXOI0B IEKTPOIIOABHKHOTO cocTaBa P onpenensercs popmynoii:

P=>(N,, *a)+> (N,, *b)*10°

I'ne Nogx-—— 4ducno npoumeamux noe3a0B ¢ IAEKTPUIECKON TsAroi (1o 3a1aHuio),

a — KPAaTHOCTH TATH (YUCIIO0 JIEKTPOBO30B B MOE3/IE);

N>y — YKCII0 MPOMIEAIINX IIEKTPONOE310B (110 3a1aHUIO);

b — 4ucno cexkuuii B 31€KTpOIIOE3IE.

aTeHcuBHOCTE U3HaAIIUBaHUA KOHTAKTHOI'O mpoBoJa B KaXXa10M AHKCPHOM Y4acCTKE
YCTaHABJIMBAIOT 1O CPEAHEMY YACIBPHOMY U3HOCY KOHTAKTHOT'O MPOBOJIA 11O hopMyJIe:

AS

i, =——2— uwu’/10* IpoXoa0B TOKONPHEMHHUKA.

*op*10*

VenapHblii U3HOC KOHTAKTHOTO IMPOBOJIAa B AHKEPHOM YYacTKE MCHOJB3YETCS IpPHU ONpeaeTIeHUN
YACJIBHOTO U3HOCA KOHTAKTHOTO MTPOBO/IA IO BCEMY YUYACTKY (TIEPETOHY).
[lo cpenneil BbICOTE M CpelHEMY H3HOCY KOHTAaKTHOI'O IPOBOJA B AHKEPHOM YYACTKE MOKHO
caecjJaThb BBIBOJ O BOBMOXHOCTHU I[aJ'II)HCI\/’IIHGI\/'I BKCHHyaTaHI/II/I KOHTAKTHOI'O HpOBOI[a.

Iopsaok BHINOJTHEHUSA
Ompenenutsb cpegHee apuPpmMeTHIeCKOe 3HaUYE€HNE BEICOTH KOHTAKTHOTO IMPOBO/IA.
Ornpenenuts CpeaHIO MIONIAalb U3HOIIEHHONW YaCTH CEYEHHsI IPOBOA.
Ornpenenutpb 0011Iee YHUCIIO0 MPOXOA0B TOKOIPUEMHHUKOB JIEKTPO- TIOJIBFIKHBIX COCTABOB.
Ornpenenutsb yAenbHbIA U3HOC KOHTAKTHOTO MPOBOJA B aHKEPHOM Y YacTKe.

Conep:xxanue oT4yeTa

[TpuBecTu cpennee apudMeTHUECKOE 3HAUCHHUE BHICOTHI KOHTAKTHOTO MPOBO/IA.
3HayeHHEe CPEeIHEH TUIOIIA I U3HOIIEHHOW YaCTH CEYEHUS MMPOBO/IA.
Yucno ob1iero yrcia mpoxoa0B TOKOIPUEMHUKOB 3JIEKTPOIIOIBIKHBIX COCTABOB.
3HavYeHNE yeIbHOTO N3HOCAa KOHTAKTHOTO IMPOBO/IA B aHKEPHOM YUYacTKe.
BriBogsl.

AN

agbrwbnE

KoHnTpoJsbHBIE BOPOCHI
UT0 Takoe U3HOC KOHTAKTHOTO pOBOJA?
Kaxkwue Buib1 M13HOCA KOHTAKTHOTO MPOBO/IA BaM U3BECTHBI?
J171s 4ero HeoOXOAUMO OTIPEIETSATh CPEAHHI U3HOC TIPOBO/Ia B aHKEPHOM ydacTke?
B xakom ciydae nenaercst BBIBOJ O TTOJIHOM 3aMEHE KOHTAKTHOIO MPoBOjia?
Mo03KHO 7T BU3YalIbHO OINPEJEIUTh BO3HUKHOBEHUE U3HOCA KOHTAKTHOT'O MPOBOAA?
Kakumu criocobamu u3MepsitoT W3HOC KOHTAKTHOTO TTPoBoia?

ook owdE

Pa3nes 9. O6caykuBaHue BO3IYIIHBIX U Ka0eJbHbIX JHHUI dJIeKTpocHA0:keHus1 Tema 2.3.
Tema 9.2

Texnuveckoe 00cay;kMBaHNe Ka0eJbHBIX THHUH 3JIEKTPOCHAOKeHUSs

IIpakTn4yeckoe 3ansiTue Ne

Ilesb: paccunTaTh CTOUMOCTh COOPYKEHHS yUacTKa KOHTAKTHOM CETH MeperoHa.

PaboTh! 110 3neKTpU(UKALNY YHACTKOB JKEJIE3HBIX JOPOT BBIMOJIHSAIOTCS 110 YTBEPKACHHON
MPOEKTHO-CMETHON M TEXHUYECKOUN JOKyMEHTaluu. [Ipu coopyKEeHNM KOHTAaKTHON CETH
BBITIOJIHSIEMbBIE PAOOTHI Pa3eIAIOT Ha CTPOUTEIBHBIC U JIEKTPOMOHTaKHBIE (MOHTAKHBIE).
CryzieHThl U CeNMaINCThl CPEJHETO 3BEHA JOJKHBI 3HATh COCTaB, 00bEM M MOPAI0K
CTPOUTCIIBHBIX 1 MOHTAKHBIX pa60T, HUMCTb OPUCHTUPOBOYHOC IMPCACTABICHUC O CTOUMOCTHU



OCHOBHBIX pa0OT U 3aTpaT. DTU 3HAHUS CTYJEHThl IPUOOPETAIOT, U3y4yasi B COOTBETCTBHUHU C
nporpaMMoil tucuuiuinebl «KonTtakTHas cetb» Temy 15 Coopyorcenue konmakmmot cemu.
Hauboiee ueTkue 3HaHUS 0 cocTaBe pabOT U CTOMMOCTH 3aTpaT MPU COOPY>KEHHH KOHTAKTHOM CETH
naet aHanu3 cMeT. CMeThl COCTaBIISIOTCS HA OCHOBAaHUM OOIIMX JaHHBIX (BeAOMOCTEH U
cnenu(UKanuii) K BBITIOJIHEH HBIM IJJaHAM KOHTAKTHOW CETH KaXKI0TO IEePETOHa M CTAaHIINH U
COOPHUKOM JICHCTBYIOIINX CMETHBIX LIEH U PACLCHOK.

B nanHOM 1ocoGuu 1aHbl yIpOIIEHHbIE Ta0IHIIBI [IEH CTPOUTENBHBIX U MOHTaXKHBIX padoT,
MaTepHajoB U 000OPYJOBaHUS KOHTAKTHON CeTH B 0a31C HOM YPOBHE IIEH IO COCTOSIHUIO Ha
01.01.2000 r. (cm. mpustoskeHue 32) v MpU MEP COCTABIICHUSI CMETHI JUIsl YCIIOBUI OOITUX JTAHHBIX,
coaepxamuxcs 1 npuioxxeHuu 3 1. Tabmauubl 1eH npuioxkeHus 32 0XBaThIBarOT OoublIyro 4:M 11.
MPUMEHSEMbIX TUIIOB KOHTAKTHBIX [TO/IBECOK ITOCTOSIHHOTO U IIEPEMEHHOIO TOKa, MAPOK MPOBOJIOB,
OTIOPHBIX U MOJAECP>KUBAIOLINX KOHCTPYKIHUI, 000pYy/T0OBaHUS U METOJIOB CTPOUTEIbHBIX U
MOHTaXHBIX palOT.

BHuMmaTenpHbIN aHaIM3 IpUMepa CMEThl M TaOJUI] LIeH MTOKa3bIBaeM. UM TO, U IPYTO€ COCTOUT U3
pa3JeNioB: CTPOUTENIbHBIE pabOThl, pabOThI, MaTepHalibl U 000PYJOBAHUE, TIO3BOJISIET YCTAHOBUTD
COJICPKHUMBIM- KaX/I0T0 U3 ITHX Pa3/IeNIOB, a TAKXKE MOIYUYUTh MpeAcTaBIeHue 0 ctoum» »e |11
IPOBOJIOB, OTIOPHBIX U MOJJIEPKUBAIOLIUX KOHCTPYKLIUN U 000pPYA0BAHHUS KOHTAKTHO CETH.
Pa3nes 9. O6caykuBanue BO3IYIIHBIX U Ka0eJbHbIX JHHUI dJIeKTpocHA0:keHus: Tema 2.3.
Tema 9.2

Texnuveckoe 00cay;kMBaHue Ka0eJbHbIX THHUH 3JIEKTPOCHAOKEHUSs

IIpakTH4yeckoe 3aHsiTHE

Ilesib: HAYYUTHCS COCTABIIATH MEPeUEHb HEOOXOAMMBIX MAaTEPHAJIOB U YCTPOMCTB JJIsi aHKEPHOTO
y4acTKa IeperoHa.

Hcxonnble naHHbIe: aHKEPHBIN y4acTOK Ha MeperoHe (MOHTaXXHbIH IJIaH MeperoHa u3 KypcoBOoro
IIPOEKTA).

Kpamkue meopemu4ecKkue ceeoenus:

Jlnst coopy KeHns KOHTAKTHOM CETH BaXKHO 3HaTh CTOUMOCTbh JAHHOTO IPOEKTa, KOTOPYIO
HEBO3MOKHO MPOU3BECTU 0€3 COCTABJIEHUS IPOEKTHO-CMETHOM ToKyMeHTaunu. OCHOBOM /7151
MIPOBEICHUS TAKUX PACUETOB SBIISETCA B MIEPBYIO OYEPEIb KOJIMYECTBO MAaTEPUAIIOB U
KOHCTPYKIIUH, 6€3 KOTOPHIX COOPYKEHNE KOHTAKTHOM CETHU OKa3bIBAETCsl HEBO3MOXKHBIM. [1o
COCTaBJIEHHOMY NEPEYHIO BBIIIEHA3BAHHOTO 000PYI0BAHUS M MATEPHAIIOB TOTOTaBIMBAIOT HX
3arac Ha JIMHEHHBIX KOMIUIEKTOBOYHBIX 0a3ax U mpopabckux nyHKTax. Takoi nepeueHp
COCTaBJIAIOT, PyKOBOJCTBYSICh CIIEIIM(PUKALUAMU K MOHTaKHBIM IJIAHAM CTaHIIUN U IEPETOHOB.

B npaktuyeckoM 3aHITHM MTpeAIaraeTcsi COCTaBUTh NepedeHb HEOOXOIUMbIX MaTEPHUAJIOB,
HOJIEPKUBAIOLIUX U (PUKCUPYIOIIUX YCTPONCTB AJIs1 KOHTAKTHOW CETH, COOPYKaeMOM Ha IIEPETOHE.

J1s 5T0r0 He00X0AMMO BOCIOIB30BATHCS MOHTAKHBIM IJIAHOM IEPEroHa, KOHKPETHO €ro
crienuQuKanuei, 3aoJIHUTh MpeylaraeMylo Ta0IuIly ¢ y4ETOM MapKy TOro 000py10BaHus,
KOTOPOE YKa3aHO B COOTBETCTBYIOIMX TaOIMIIaX MOHTAXXHOTO IJIaHa.

HOp}ZOOK 6blNOJIHEHUA 3AHAMUA.

1. Jlate omucaHue Ha3HAYCHHS CPETHEH aHKEPOBKHU ICTTHBIX KOHTAKTHBIX ITOJIBECOK.

2. Tlonp3ysich KypCOBBIM MPOEKTOM (MOHTQKHBIM ILIAHOM IMEPETOHA), TIOJICYUTATh
HE00X0IMMOE KOJIMYECTBO MAaTEPHUAIIOB M YCTPONCTB IS KOHTAKTHOM CETH MeperoHa
BiiesoM. OO1Me TaHHbIe K AHKEPHOMY y9aCTKy KOHTAaKTHOW CETH MeperoHa CBECTH B
Ta0MITYy- crienruUKaINIO JIEMEHTOB, 000PYI0BaHHUS, MaTEPUAIIOB, MOICPIKUBAFOIINX
yCTpoiicTB, Tabm.15.1.



3. CnenaTb BBIBOBI 11O paboTeE.

Tabmuua 15.1. Cnenudukaiys 371eMeHTOB, 000pY0BaHUS, MATEPUAIIOB MOAICPKUBAIOIINX
YCTPOMCTB.

HawnmenoBanue Koanuectso, mr./ Macca, T.
JUIMHA, M.

Onopsr:

CC 136,6 — |

CC 136,6 - Il

CC 136,6 — Il

Amnxkep TA-4

Orrsixka A-2

[TuTa omopnas OI1-2

Kommnext 3aKJIaJHbIX JeTajaei (08(0)0)

Hecymuii Tpoc (Tumn)

KoHTakTHBIN TpOBO (THII)

IIpoBox cpenneii ankeposku [IBCM-70

N3omnsitopsl koHCOMBHBIE KCD-100-25/0,95; KCD-
70-25/0,95

[TpoBopa:

bBCM -4

BCM -6

Koncomnu:

WTP- 11 (HTP- 1)

UTC- II (HTC- 1)

WP- II (HP- | -5)
HC- 11 (HC- 1 -5)
DuUKCaTOPHI:
OI1, OIIN

DO, ©OU

DA, PAU




KoHTposibHBIE BOIIPOCHL:

1.Kakue paboThl IO COOPYKEHUIO KOHTAKTHOM CETH OTHOCSITCS K CTPOUTENIBHBIM paboTaM, a Kakue
K MOHTaXXHBIM?

2. Kakue MaluHbl KCHOJIB3YIOT MPHU COOPYKEHUU KOHTAKTHOM ceTu?

3. Kakumu crmiocob6amu mpou3BOIAT MOHTAX MPOBOJIOB IIEMTHOM KOHTAKTHOM MOIBECKHU?
4. Kak BpIOMparoT crioco0 mMpou3BOCTBA PAOOT MO COOPYKEHUIO KOHTAKTHOUN CETH?

5. Kak mpou3BoAsT NpoBepKy U MPUEMKY ydacTKa B IKCILTyaTaluio?

Paznen 10. PazpaboTka u opopmiieHre TEXHOJOTHYECKOH U OTYETHOM TOKYMEHTAUMHU
JJICKTPUYECKHUX ceTell
Tema 10.1HopmaTuBHAsI, TEXHHYECKAs JOKYMEHTAUMSA U MHCTPYKIUH

IIpakTH4yeckoe 3aeHsATHE
Heuasn: [Topsnok neiicTBUI TPU HEUCIIPABHOCTU KOHTAKTHOW CETH WJIM MOBPEXKIACHUN
TOKOIIPUEMHHUKOB.

1. MamuHuCT noe3/a, OCTAHOBUBLIETOCS Ha MEPETrOHE M3-3a MOBPEXKIEHUSI KOHTAKTHOM CETH MU
JIPYTUX YCTPOUCTB AJIEKTPOCHAOKEHMS, 00sI3aH:

e HEMEJJICHHO COOOIIUTH IO PATUOCBI3U 00 OCTAHOBKE MOE3/1a MOPSIKOM, YCTAHOBICHHBIM
. 1.3. gHacTosmero Permamenra;

e B cIyuasx OOHApYy>KEHUs MOBPEKIACHHS TOKOTIPUEMHHUKOB, KpbillieBoro ooopyaoanus I1C
N KOHTaKTHOﬁ ceTn HpI/IMeHI/ITI) 3KCTp€HHO€ TOpMO}KeHI/Ie nu O}IHOBpeMeHHO, HEC
JI0’KMIasiCh OCTAHOBKH MO€3/a, PUHATHh MEPhI K OMYyCKaHUIO TOKOIIPUEMHUKOB HA
3JIEKTPOTIOIBI’KHOM COCTaBE;

e  €CJIM KOHTAKTHBIN MPOBOJ HAXOAUTCS Ha KPBIIIE MOJABUKHOTO COCTaBa, MOCIE OCTAaHOBKHU
Moe3/1a MPUHATH BO3MOXKHBIE MEPhI K UCKITFOUCHHIO TIOTIaTaHMS JIFO/ICH B OMMACHYIO 30H, a
MIPH CJIEIOBAHUHU C MACCAKUPCKUM TOE3/I0M MpeAyNpPEeANTh HauallbHUKA TI0€3/a O 3arpere
BBIXO/Ia TTACCAXXUPOB M3 BarOHOB.

3anpen1aeTc;1 INOAHUMATHCA U BBITIOJIHATH Kakue-1modo pa6OTI>I Ha KPbIIIC IOKOMOTHBA 10 CHATHUA
HaITPAKCHUA U 3a3CMIJICHU A KOHTaKTHOH ceTH HpI/I6BIBH_II/IMI/I pa6OTHI/IKaMI/I o4,

2. Ilociie ocTaHOBKH Io€34a JOKOMOTHUBHAasA 6p1/1ra1[a o0s13aHa:

e otkmounTh Ha DIIC cunoBbie U BCIOMOraTeabHbIE [IENH, KOHTAKTOPhI OTOIJIEHUS! BATOHOB
NaCCa’KUPCKOT0 MOE3/1a, OITyCTUTh TOKOIIPUEMHUKHY;

e TPOM3BECTH OCMOTP JIOKOMOTHBA (0€3 MOobeMa Ha KPBILLY), KOHTAKTHON CETH U COCTaBa
10€3/13;

e 10 paguocBs3u Be3BatTh JICII Ommkaitment cranmuu wim JJHL 1 1om0oxuth 0 Xapakrepe
HEHCIPaBHOCTH KOHTAKTHOM ceTH min DI1C (0OpbIB cTpyHBI, PUKCATOpa KOHTAKTHOU CETH,
HEepexKor WK 0OPbIB KOHTAKTHOI'O IIPOBOJIA, N3JI0M TOKOIPUEMHHMKA, 3aBBIIICHHbIHN 3Ur3ar
KOHTaKTHOTO MTPOBO/Ia, HAKIIOH WJIM TaJICHHE OMOPbl KOHTAKTHOM CETH U HaJIM4yKe rabapura
10 COCEAHEMY ITyTH), C YKa3aHUEM BO3MOKHOM MPUUUHBI IOBPEKACHUS;

e  €CJIM OCMOTPOM YCTaHOBJICHO, YTO JIBUKEHHUE MOXKET OBITh BO30OHOBIIECHO, MPOJODKUTH
newxkenue, coodnms JICIT (JIHL]) o nmpuHATBIX Mepax;



e IIpU MOBPEXJEHUAX KOHTAKTHOH ceTH, no3Bossitoux asmxeHue J11C ¢ omymeHHpIMH
tokonpueMHukamu coodmuts JACIT (AHL) kunomerp, mukeT 1 HOMepa Orop Havana u
KOHIIA ITOBPEXKICHHOI'O0 Y4aCTKa KOHTAaKTHOU CETH;

e  €CJIM IO YCJOBUAM MPO(UIIS HEBO3ZMOKHO MIPOCIIEA0BATh MECTO MOBPEXKICHHUSI KOHTAKTHOM
CETH C OITYLIEHHBIMU TOKONPUEMHHMKAMH WJIU KOT'1a MTOBPEXKAEHHBIE KOHCTPYKIUH BBIXOIAT
3a rabapuT MOABMYKHOI'O COCTaBa, MPOM3BECTH OCTAHOBKY I10€3/1a, COOOLIUTH MO
paauocssasu JCII (AHLL) ctanimii, orpaHUYMBAIOIIKX IEPErOH, U MAITUHUCTAM BCJIE]
UIYIIUX TOE310B, O IPUYUHE OCTAHOBKH, IPOU3BECTH 3aKPEIJICHUE TIOABUKHOIO COCTaBa,
COIVIACHO YCTaHOBJIEHHBIX HOPM U HaOpaTh BO3/yX B IJIaBHbIE U 3allaCHbIE PE3EpBYyaphl.

® [pU NOBPEXKACHUAX KOHTAKTHOU CETH, TOKOIIPUEMHUKOB, KPBILLIEBOTO
AIIEKTPOOOOPYIOBAHUS, PU KOTOPHIX IBIKeHUE DI1C HEBO3MOXKHO, PU OTCYTCTBHH
rabapuTa BEpXHEro CTPOCHHUS MyTH WK rabaputa MoABMKHOIO COCTaBa, HEMEIJICHHO
BBI3BaTh pA0OTHUKOB KOHTAKTHOM CETH.

3. PaOOTHUKH JUCTAHLIMU IEKTPOCHAOKEHUSI IPUCTYIIAIOT K BOCCTAHOBUTEIbHBIM paboTaM Ha
KOHTAaKTHOM CETH, TOJIBKO IOCJIE MOJYUYEHHs OT SHEProAucIeTyepa puKasa Ha IPOU3BOICTBO
pabor.

Oueproaucnerdep yepes ACII (JJHL]) yBemomiiseT MalIMHUCTA O CHATHHU HAMPSKCHHUS B
KOHTAaKTHOW CETH Ha MECTE NMOBPEXKICHHUS.

4. PaOOTHUKY AUCTAHIINM JIEKTPOCHAOXKEHUS 10ITycKatoTcst Ha Kpsiiry DI1C Tonapko mocie
3a3eMJICHUS] KOHTAKTHOW CETH MEPEHOCHBIMU 3a3eMJISIOLIUMU IITAaHTAMU U TPEIbSIBICHUS
MaIIMHHACTY YIOCTOBEPEHHUSI YCTAHOBICHHOTO 00pa3ia. [Ipu 3ToM mepBhIM Ha KPHIITY ITOABHKHOTO
cocTaBa MmoJHUMAaroTCs paboTHUKU Y.

5. I[ToBpexieHHBIC TOKOITPUEMHUKH JIOJDKHBI OBITh BBEICHBI B TA0APUT MTOJABUKHOTO COCTaBa
HAJICKHO YBS3aHBI pAOOTHUKAMHU TUCTAHIIMH AJIEKTPOCHAOKEHUS ¥ TOKOMOTUBHOM Opuranoi. [Ipu
9TOM HEUCIPABHBIN TOKOMPHUEMHHUK JIOJHKEH OBITh OTKJIFOYEH OT CHIIOBOM IIETIH BHICOKOBOJILTHBIM
pa3beIMHUTENEM. 32 KQ4eCTBO YBSI3KU TOKOIIPUEMHHUKOB M COCTOSIHHUE KPBILIEBOTO 000Dy I0BaHUS
OIIC oTBeyaeT MaNTUHUCT.

ITo oxoHUaHUHN OCMOTpa U YBA3KH TOKOIIPUEMHHUKOB MAIIMHUCT JOJIKCH IMOJTYYHUTH YBCAOMIICHUC
oT pa6OTHI/IKOB JUCTaHIINH 3J'I€KTpOCHa6)KCHI/ISI 0 IOJA4YC HAITPAKCHUA.

HpI/I OKCINTyaTallu JIOKOMOTHBOB ITIOCTOSAHHOI'O TOKA I10 YCJIOBUAM XapPaKTCPHUCTHKH
TOKOINIPUECMHHUKOB IO MAKCHUMAJIbHOMY 3HAYCHUIO TOKA, 3aIlMPCIIaCTCs OTIIPABIIATHCA MIPU
HCHUCIIPABHOCTH ABYX U Ooiee TOKOIIPUECMHHKOB.

6. JlJokomoTuBHas Opuraga U pabOTHUKU KOHTAKTHOM CETH MPOBOMASAT pacciieJOBaHUE MPUUNH
MOBPEXJCHHS, B TyHKTE CMEHBI IOKOMOTHBHBIX OpUTaJ] UM CMEHBI JIOKOMOTHBA ¢ 0OhopMIIeHHE
akrta (punoxenue ).

Paznen 10. PazpaboTka u opopmiieHre TEXHOJOTHYECKON U OTYETHOM TOKYMEHTAMHU
JJIEKTPUYECKHX ceTel

Tema 10.1HopMaTHBHAasl, TeXHUYECKasi JOKYMEHTALUA U HHCTPYKIIUH
IIpakTHyeckoe 3aHsATHE

Heas: odpopmieHue Hapsiia-10IMycKa Npu paboTax Ha KOHTAKTHOW CETH.

Hcxoanbie 1aHHbIE (321aK0TCH NPeENogaBaTesiem):
1. 3apmanwue Ha comepkanue padotsl (Tabm. 31).



2. Cxema MHUTaHUS U CEKIIMOHUPOBAHMS yUACTKa KOHTAKTHOMN CETH 3a/1a€TCs MIPETI0IaBaTeIeM.
3. 3agaHue Ha MecTO pabOThI M XapaKTEepUCTHKA ydacTKa (Tabm. 32).
Coaep:xanue padoThI

Taomuua 31
Ne BapuanTa Coneprxanue paboThI

1 MoHTa)X BCTaBKM B KOHTaKTHBIH [TPOBOJ] CO CHSITHEM HAIPSHKEHMUSI

2 MoHTaX BCTaBKH B HECYIIHMN TPOC CO CHATUEM HAINPSKEHUS

3 IIpoBepka COCTOSIHMS M PEryJupOBKa BO3AYLIHOW CTPEIKH IOJ
HalpsLKEHUEM

4 IIpoBepka COCTOSHHUS M PEMOHT TPEXIPOJETHOIO H30JIUPYIOLIETO
CONPSIKEHMSI 110 HAIIPSHKEHUEM

5 IIpoBepka COCTOSHHS M PEMOHT MajorabapuTHOrO  CEKLMOHHOTO
M30JISITOpA MO HANIPSHKEHUEM

MecTto paGoThl U XapaKTePUCTHKA y4aCTKa

Ne  [[ToBpexxneHHOE Mecro Xapakre |HomuHanbHOE
n/n (O60opyaoBaHMe MOBPEXKIACHH| PHUCTHKA |[HAMIPSIKEHHE
by ydacTka [K.c., KB

1 |KoHTaKTHBINA OPOBOJ |IEPETOH 2-nyTHBIH (3,3

2 |Hecymwmii Tpoc [eperox 1-nytueiit (3,3

3 |BozmymiHas cTpenka  pK.-J. 1-nytaeii 25,5

4  M3onupyroriee K. 1. 2-myTHBIA 25,5

5  |CeKIIMOHHBII K.~ 1. 2-myTHBIN 25,5
M30JIATOD CTaHIIUS

Kparkue TeopeTnueckne cBeIeHHS

PaboTh! Ha KOHTAKTHOM CETH MPOU3BOAATCS UCXOIS M3 HAJMUUS rpaduka IaHoBoO-
HpeaynpeuTeabHbIX Pa0OT M JOKHBI ObITH 0(OpMIIEHBI 3asBKOH 10 Gopme [4, mpuitokeHue 2].
3asBKy Ha MPOM3BOJICTBO paboOT MepeaeT OTBETCTBEHHOE JIMII0, UMEIoIee V IpyTIly, B OpPraHbl
OIIEPATUBHO-AMCIIETYEPCKOTO YIIPABICHHS HaKaHYHE INIAHUPYEMOTO JIHsI TPOU3BOICTBA paboT.
OTBeTCTBEHHOE JIUIIO B 3a5BKE YKa3bIBALT:
1. TInanupyemyro AaTy U HAUMEHOBAaHUE YCTPOWCTBA 3IEKTPOCHAOKEHUS, I'1ie OyayT
MIPOU3BOUTHCS paOOTHI.
2. TlopsaxoBblil HOMep Hapsiia-A0IMyCKa Ha IPOU3BOACTBO PadOT U MPOJODKUTEIBHOCTD PadoT.
3. KommuectBo uieHOB Opurapl, yCcIoBUs, KATETOPHIO B OTHOIIEHUH Mep 0€30MacHOCTH U
TOYHOE MECTO NPOU3BOCTBA PadOT.
4. Ecmu s obecnieueHns 0€30MacHBIX YCIOBUH Tpyia TpeOyeTcs BBITIOTHUTH KaKnue-JIH00
NEPEKIIIOYEHNS, TO B 3aIBKE YKa3bIBACTCsl, KAKUE NMEPEKIIIOUEHNS HEOOX0IUMO BBITOJIHUTD.
5. Mg obecnieueHus: 6€30MacHBIX YCIOBUN TPY/la YKa3bIBAIOTCS MEPHI, IPEAOTBPAIIAIOIINE
Hae3J1 MOJIBUKHOTO COCTaBa Ha MECTO MpoM3BoJIcTBa PaboT (3anpernienue nim
MPEIyTPEKACHNE Ha ABIKEHHIE TTOE3I0B).
6. VYka3bIBaloTCsl OTBETCTBEHHBIC JIMIIA EPEAAIONIEr0 U MPUHUMAIOILETO 3asBKY,
COTJIACOBBIBAIOT TOYHYIO JIaTy M BpeMs Mepeauu 3asiBKH, €€ TIOPSIKOBBI HOMED.
JlucrieTuepckuii HEHTp, MPUHSABIIHM 3aBKY OT OTBETCTBEHHBIX JIULI:
1. PaccmarpuBaer 3asBKy.
2. CoriacoBbIBaeT 3asBKy C OpraHaMH ONEpaTHUBHO-AMcHeTYepckoro “llpaBieHus cMeKHBIX
CITY>K0 ¥ TUPEKITHH.
3. BroiOupaer Hambojee panroHalbHOE BpeMs (IO COTVIACOBAHUIO C TpapUKOM IBUKCHUS
MOE3/I0B).



4. PaccCMOTpPEHHYIO M COTJIACOBAHHYIO 3asBKY TOJAeT B OpPraH ONEpaTHBHO-AHMCIETYEPCKOTO
YOpaBIEHUS BBIIIECTOAIIETO YPOBHSI.
5. CooOmaer OTBETCTBEHHOMY JIMILY, MOJAaBIIEMY 3asBKYy, O JaT€ U BPEMEHM IPOU3BOJICTBA
pabor.
Ha ocHOBaHWYU pacCMOTPEHHOMU 3asiBKH PYKOBOJMUTEIEM Pa0OT WIIM APYTUM OTBETCTBEHHBIM JIUI[OM
BBIMKICHIBACTCS HAPAI-I0MYCK HA IPOU3BOJICTBO PadoOT.
PaboTb1, BBITIOJHAEMBIC CO CHSITHEM HAIPSDKCHUS, TI0]T HAPSHKEHUEM B MECTAaX CEKITMOHUPOBAHHUS
WJIM HAa KOHTAKTHOW CETH B UCKYCCTBEHHBIX COOPYKEHHSIX, IPOU3BOASITCS TOJIBKO MO MPUKA3Y
sHeproaucrieTyepa. [Ipukas Ha MPOU3BOACTBO PpabOT BBIIACTCS SHEPTOAMCIIETIEPOM TIOCIIE TOTO,
KaK pyKOBOJUTENb paboT coo0IIaeT eMy 0 TOM, 4TO paboyee MECTO MOATOTOBICHO U BHITIOTHEHbI
BCE€ HEOOXOMMBIE [T OE30MTaCHOTO MPOU3BO/ICTBA PA0OT TEXHUUECKUE MEPOTIPUSATHSI.
[Ipuka3 ¢ Ha3BaHHBIM MOPSIIKOBBIM HOMEPOM BBIIA€TCS OTBETCTBEHHOMY JTUIY — PYKOBOAHUTEIIO
pabor.
B nmpukase yka3piBaroTcs:
1. Bpewms, 0 KOTOPOTO MOTYT TPOU3BOAMTHCS Pa0OTHI Ha COOTBETCTBYIOIIMX YCTPOMCTBAX
AIIEKTPOCHAOKECHHS.
2. Kareropwust paboT U TOYHOE MECTO TPOU3BOJICTBA PAOOT.
3. Kakue nepexirouenus 1151 6€301acHOro MPou3BOACTBA pabOT U B KAKOM MecTe He0OX0IuMO
BBITIOJTHUTb.
4. Kakum oOpa3zoMm Oymer obecriednBaThcss 0€30MacHOCTD JIBHKCHHSI TIO€37]0B — YTO BBIIACTCS
JIOKOMOTHBHBIM OpHTaaM — 3afpelieHne Win MpeIynpexacHue.
TouHoe MecTO yCTaHOBKH 3a3€MJICHHIA, IITYHTOB.
Kak orpaxnaerca mecto padorT.
Tounas nata 1 @O nuia, TPUHUMAIOIIETO TTPUKA3.
[locne moOBTOpeHUS TpUKa3a pPYKOBOAHWTEIEM padOT, JHUIO, BBAAIONIEE IPHKA3
(9HeproaucrieTyep) YTBEPKIaeT MPaBUIBLHOCTh MPHUHITHS MPHUKa3a ¢ yKa3aHHUEM TOYHOTO
BpPEMCHH.
[To oxoH4aHuU PabOTHI, MMOCIE BHIBO/IA OpUTA/bI M CHATHS BPEMEHHBIX 3a3€MJICHUN U
IIYHTUPYIONIUX MEPEMBIYCK, PyKOBOUTENb PabOT MepeaaeT YHeProJucieTdepy yBeaoMiIeHue 00
OKOHYAHUU pabOThl U BOZMOKHOCTH MPOIMYCKa IEKTPONOE3/10B.
YBegomiieHue nepeaaeTcs B CIEAYIONIEM MOPSIIKe:
1. Jlumy, BelAaBIIEMY MPUKa3 HA IPOU3BOJICTBO PAOOT — PHEPTrOAUCIIETUEDY .
2. Or nmuia — pyKoBOIUTENS padoT.
3. VYka3piBaercs, uTOo paboTa Ha YCTPOHCTBAX AJIGKTPOCHAOKEHHS IO TMPHUKazy C
COOTBETCTBYIOIIIUM HOMEPOM OKOHYEHA.
HasbiBaeTrcst TouHOE Bpemsi OKOHYaHHsI padoT.
5. VYBenomieHue mepenaercs TOJIBKO TMOCJE MOJHOTO OKOHYaHUs pa- goT — oOs3arenbHa
dpaza: «Jltoau BeIBeICHBI, 3a3eMIICHUS (WU IIYHTHI) CHSITBIY.
6. Jlamee yka3pIBalOTCS: JIMIO, TNepeAaloliee YBEAOMIIEHHE;, JUIO, NPUHHMAIOIIEe
yBeZOMJICHHE; TOUHBIE J1aTa, BpeMsi U HOMEp YBEIOMIICHUSI.
IHopsinok BBINOJTHEHUS
1. CornacHoO UCXOAHBIM JAHHBIM U B COOTBETCTBUHU CO CXEMOW MUTAHMS U CEKIIMOHUPOBAHUS
OTIpeNIeNINTh, KaKhe MEePEKITI0YCHUsI U Mephl, 00ecreunBaroe 6e30MacHOCTh MPOU3BOICTBA
paboT, HeOOXOIUMO BBITIOJIHUTS.
2. 3anoyHATH OJIAHK 3asBKH Ha TIPOU3BOACTBO PabOT COTIIACHO 33aJJaHUI0 M COOTBETCTBYIOIICH
CXeMe MUTaHUS U CEeKIIMOHUPOBAHUSI.
3. 3amonHWUTH OJIAHK MPUKa3a Ha MIPOU3BOJICTBO PAbOT COTJIACHO 3a/IaHUI0 U COOTBETCTBYIOIIEH
CXeMe MUTaHUS U CEeKIIMOHUPOBAHUSI.
4. 3anonHUTH OJNIaHK yBEJOMJIEHUS 00 OKOHYaHUU PabOTHI.
Conep:xaHue oTyeTa
1. VYkazaHue nepekitoueHuil U Mep, 00ecreynBaOINX O€30MaCHOCTb IPOU3BOICTBA PAOOT.
2. 3amoiHeHHas 3asgBKa Ha MPOU3BOJICTBO padOT COTIIACHO 33JaHUIO U COOTBETCTBYIOIICH
CXEMe€ MMUTAHUS ¥ CCKIIMOHUPOBAHUSI.
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3. 3amoJHEeHHBIH MPUKa3 Ha TPOU3BOJCTBO padOT COTIACHO 3aIJaHUIO U COOTBETCTBYIOIICH
CXEMe€ MUTaHUs U CEKIIMOHUPOBAHUS.

3anoiaHeHHbIN OJaHK YBEIOMIIEHH 00 OKOHUYAHUU pabOTHI.

BrIBOIBIL

o &

KonTpoJibHbIE BOPOCHI
UYro yka3bIBaeTCs B 3asIBKE Ha IPOU3BOJICTBO pabOT?
B cooTBeTcTBHM ¢ YeM BBHITUCHIBACTCS HAPSA-IOMYCK HA TPOU3BOACTBO PaboT?
KTo BbI1aeT npuka3 Ha MpoOU3BOACTBO paboOT?
Uro yka3pIBaeTcs B IPUKa3e Ha IPOU3BOACTBO paboT?
Kak nepenaercst yBegomiaeHne 00 OKOHYaHUU paboT?
Korna cnenyer nepenaBats yBenomieHue?

ook wdE

Odgpopmnenue pabom Ha KOHMAKMHOU cemu NO PACHOPSIHCEHUIO»

O3HakoMuTCs ¢ Tadmument 1
[Ipu paboTax co CHATHEM HAINPSKEHUS U 3a3€MJICHUEM, a TaK)Ke BOJIM3M YacTeH, HAXOISIIUXCS IO

HaIPSHKCHUEM, 3anpenieHo:
paboTaTh B COTHYTOM IIOJIOKEHUH, €CIIU PACCTOSIHHE OT pa0OTAOIIErO MPH €ro BBIIPSAMICHHH JI0
OITACHBIX SJICMEHTOB OKaKEeTCs MCHEE 0,8 M;

paboTaTh MPU HAJUYUM OMACHBIX JJIEMEHTOB C JBYX CTOPOH Ha PACCTOSIHUM MeHee 2 M OT
paboTaroiero;

paboTatb HaJ OIIaCHBIMU 3JIeMEHTaMH, HE UMEIOLUMU OTpaKJICHU;
BBITIONHATH PAabOTBl Ha paccTosHUU Ommke 20 M OT MecTa CEeKIIMOHUPOBaHUsS (CEKIIMOHHBIC
U30JISITOPBI, HM30JUPYIOUIME CONPSHKEHUS M T. I.) M HUICH(OB CEKIMOHHBIX pPa3beIUHUTENEH,
KOTOPBIMH OCYIIECTBIISIFOTCS OTKJIFOUCHHUST KOHTAKTHOW CETH TPU TIOJATOTOBKE MecTa pPaboTHI.
VYkazanHoe paccTosiHue OTCUUTHIBAETCS 1o ocH nyTH;
MOJIb30BAaThCA METAINTMYECKUMH JIECTHUIIAMH, KPOME CIEHHAJIbHBIX, KOHCTPYKIHS KOTOPBIX
UCKJIIOYaeT BO3MOKHOCTh MX MaJCHUs Ha IPOBO/IA, OCTABILIUECS O] HAPSKECHUEM.

No HaumenoBanue pabot MuHUMaTbHBINA I'pynna no TexHuke
n/_n cocTaB Opurampl, 0€e301acHOCTH
qen
1 OO6X0/bI C OCMOTPOM KOHTaKTHOH CeTH, 1 v
BJI u cBsizanHOrO € HEtO 000PyAOBaHNUS,
BOJIHOBOJIOB U JIPYTUX JIUHUHA
2 O0x0/1 ¢ 0CMOTPOM BIIEKTPOTITOBON 1 IV npu yuactuu
PENBCOBOM LIETIH MIPEACTABUTENS
JUCTAHIMK My TH WU
CUTHAJIM3ALUY U CBSI3U
3 O0Be311bI ¢ OCMOTPOM KOHTAKTHOU CETH, 1 v
BJI u cBsizaHHOTO C HEKO 000pyI0BaHUS,
BOJIHOBOJIOB M JIPYTHX JIMHHIA
4 OcmoTtp 1 3amep rabapura onop 1 IV npu yyactun

MpeaACTaBUTCIIA



JUCTAaHLUU ITyTHU

5) OcMoTp nepexo 0B JTUHUI IV npu yuactuu
AIIEKTpOTepeaun Yepe3 KOHTAKTHYIO CETh MPEICTaBUTEINS
OpraHu3aiui,
oOcyuBatoiei
epexo.
6 OcMmoTp 000pyTOBaHUS ITYHKTOB v
TPyIIHPOBKU
7 [TpoBepka paboThl KOMIIEHCHUPYFOIITNX I u Il
YCTPOMCTB KOHTAKTHOM MOABECKHU
8 PeMoHT Hag3eMHO# YacTH PyHIaMEHTOB IVvull
KOHTaKTHOM CEeTH
9 BoccranoBneHre 3HaKOB BBICOKOTO Ivull
HANPSDKEHUS,, HOMEPHBIX U OTIIMYUTENHHOM
OKpPacKH1
10 | IIpoBepka COCTOSIHHS H U3MEpPEHUE IVulll
M30JISILUU B OTTSKKAX OMOP KOHTAKTHOM
CETH, U3MEPEHHUE COIIPOTUBIIEHUS OIIOP
11 | HM3mepeHue cTeneHn arpeCCUBHOCTU IVulll
rpyHTa
12 | BHyTpeHHHII OCMOTp WU MPOBEPKA IVulll
paboThI TPUBOJIOB CEKITMOHHBIX
pa3zbeAMHUTENIEH ¢ UCIIBITAHUEM H30JIALIUN
AJIEKTPOJIBUraTesel MPUBOJIOB
13 | IIpoBepka cOCTOSIHHS U PEMOHT IVulll
HaJ3eMHOM (BepXHell) 4acTH Orop
KOHTaKTHOU ceTu u BJI
14 | IlpoBepka ¥ pEMOHT UHAMBUAYAIbHBIX U IV u Il B MmecTax
IPYNIOBBIX 3a3€MJICHUN OMOP U MTyHKTOB HaJIuBa
IPYNIHPOBKHU, & TAK)KE UCKYCCTBEHHBIX He(TENPOIYKTOB C
COOPYKEHHUH U JPYTUX METAJUTMYECKUX y4acTUeM
KOHCTPYKIIUH, HA KOTOPBIX CMOHTHPOBaHA npencrasutens [1C
KOHTakTHas cetb u BJI
15 | IIpoBepka u 3aMeHa JeQEKTHBIX UCKPOBBIX IVull

MIPOMEXKYTKOB, TUOJHBIX U THPUCTOPHBIX
3a3eMIINTeIeH




17 | TlpoBepka COCTOSIHUSI U PEMOHT 2 Vulll
MOJI3€MHOM YaCTH JKeJIe300€TOHHBIX OTOp,
(YHIAMEHTOB U @aHKEPOB C BEIOOPOYHOM
OTKOIIKOH Ha riyouny He Oonee 0,5 m

18 | OcmoTp 3arpaguTeNbHbIX IIUTOB 1 v
(BEpTHKAIBHBIX)

19 | 3amep 3ur3aroB ¥ BHICOTHI KOHTAKTHOTO 2 IVulll
nposoja ot YI'P nsmepurensHbM
mpudopom

[Tpu opranu3zanuy IaHUPOBAHUS U TIOCTPOCHUS IT'PapUKOB IPUMEHSIOT CETEBOE KaJeHJapHOE
IUIAHUPOBAHMUE.

CereBoe TIIaHUPOBAHKE M YIPABJICHUE BKIIOYAIOT B €051 3 OCHOBHBIE CTa/INU:

1.Pa3pabaTsiBaeTcsi ceTeBoi rpadukK, KOTOPBIM OTpa)kaeT BECh KOMILJIEKC padOoT, UX B3aUMOCBSI3b B
OIpEIEIEHHON TEXHOJIOIMUECKOM I0CIE10BAaTENIBHOCTH, KOTOPYIO IPEACTOUT BBIOIHUTD IS
JocTXkeHMs | nocraBneHHoON Leny;

2. OCYH_IGCTBJ'IHGTCH OonTHUMH3al g CCTEBOTO I‘pa(bI/IKa, T.C. BLI60p IMOJIYYCHHOI'O BaApHUaHTa,

3. OnepaTUBHOE yNPABJICHHE U KOHTPOJIb 32 XOJ0OM BBITOTHEHUS paboT. [lopsamok mocTpoeHus
CETeBOro rpaduka:

e  COCTaBIISIETCS TIEpeUEHb padoT;

e  COCTaBIJISIETCS TIEPEUEHBb COOBITHIA;

e OIpenersieTcsl paloOHAIBHAS TEXHOJIOTHYECKAasl TOCIIEI0BATEILHOCTh U B3aUMOCBSI3b
pabor;

e ompenersieTcs IOTPeOHOCTh B MATEPUAITLHBIX U TPYIOBBIX pecypcax Mo Kaxaoi padore;

e  YCTaHABJIMBAETCS MPOJOKUTEILHOCT padoT.

4.2Cocmasnenue kapmouku-onpeoeaumesi pabom 0Jis cemesoco epauxa.

CocraBieHue KapTOYKH-OIIPCACTIUTCIIA pa60T SABJIACTCA ICPBBIM 3TAIIOM CETCBOI'O IJIAHUPOBAHMUA.
KapTO‘IKa'OHpe)IeJ'II/ITCJ'H) COCTaBJIACTCA MO CICAYIOIINM JaHHBIM:

HOpMaM TPOIODKATEITFHOCTH MOHTaXa W CPOKAM OKOHYAHUs padoT;

MPOEKTY MPOU3BOICTBA ANEKTPOMOHTAKHBIX PAOOT M TEXHOJIOTUUYECKUX KapT;
JIEUCTBYIOIIUM KapTaM M paclieHKaM Ha 3JIEKTPOMOHTaXKHbIE PabOTHI;

JAHHBIM O MPOIOJKUTEILHOCTH BHITIOTHEHHS OTACIBHBIX BUIOB paOOT HA OCHOBAHUU
MIPAKTUYECKOT0 OIIBITA.

OTnen raBHOTO PHEPTETHKA pabOTaeT B TECHOM B3aUMOJICHCTBHHU C OTIEIAMHU:

e KallMTAJIBbHOI'O CTPOUTCIILCTBA,
e TJIaBHOT'O MCXaHHKa,



e OTACJIOM MApPKCTHHTA,
e JIJIAHOBO-3KOHOMHNYCCKHM.

6.MeToauyeckue yKazaHus JJsl BbINOJIHEHHs] KyPCOBOI0 MPOEKTA
Temaruka KypcoBoro npoekra KoHTakTHas ceTh 3J1eKTPUPHUIIMPYEMOTO yIacTKa.

Kypcosoii npoekt Nel: «Pacuer Harpy30k Ha IpoBo/ia 3aJaHHOW LIENTHOW KOHTAaKTHOM ITOJIBECKNY;
Kypcosoii mpoekt Ne2: «Pacuer MakCUManbHO IOy CTUMBIX JJIMH ITPOJIETOBY;

Kypcosoii npoekt Ne3: «CocraBieHre cXeMbl NTUTaHWsI U CEKLIMOHUPOBAHUS KOHTAKTHON CETH
CTaHLIMMN»

Kypcosoii npoekt Ne4: «PaccraHoBKa onop B FOpJIOBUHE CTaHLIMHU»

Kypcosoii mpoekt Ne5: «PaccTtanoBKa onop B CEpeIMHE CTaHLIAW»

Kypcosoii npoekT Ne6: «PaccraHoBKa oop 1o KOHLIAM CTaHLIMM»

Kypcosoii npoekt Ne7: « TpaccupoBKa KOHTAKTHOW CETH HA CTAaHLIUN»

Kypcooii npoext Ne8: «Pa30uBka aHKEpHBIX Y4aCTKOB Ha IJIaHE KOHTAKTHON CETU IepEroHa»
KypcoBoii mpoexT Ne:9 «PacctaHoBKa O1op Ha MJjlaHE KOHTAKTHOM CETH MEPErOHay

Kypcosoii npoekt Nel0: «TpaccupoBka KOHTaKTHOM CETH Ha TIEPETOHEN

KypcoBoii nmpoext Ne:11 «Ilogbop o6opyioBaHus Ha MIaHaX KOHTAKTHOW CETH CTaHLUU U
IIEpEroHa

KypcoBoii npoext Nel2: «Cocrapienue cienn@ukaniil Ha miaHax KOHTAKTHOM CETH CTaHIUU U
IIEPETOHA.»

KypcoBoii mpoext Nel3: «Pa3paboTka 3KOHOMUYECKOIO pa3zesiay

KypcoBoii mpoekt Nel4: «Pa3paboTka TEXHOIOTHYECKOTO pas3zerna

Kypcogoit mpoekt Nel5: «OdopmieHne KkypcoBOro mpoeKTa

1.PacueTHble pexKUMBI Harpy30K

OCHOBHBIMH PACUCTHBIMHU PEIKUMAMH HArpy30K JJIA IIPOBOAOB KOHTAaKTHOM CETH SIBIISTIOTCS:

a) PexxuM MUHUManbHON TeMOepaTyphl MPU OTCYTCTBUM TOJIONENA U BETPAa — BBI3BIBAET CHKATHE
Tpoca.

0) Pexum HauOonpineil BeTpoBOM Harpy3ku mpu temmeparype +5C (WM 1O JaHHBIM
METEOPOJIOTUYECKUX HAOIIO/IEHUH ) — BBI3BIBAET PACTSXKEHUE MPOBOJIOB.

B) Pexxum HamOounbiedt Harpy3ku OT TojOJela THpU OJHOBPEMEHHOM BO3JEHCTBHH BeTpa Ha
MOKPBITHIE TOJIONEAOM MpoBoja mpu Temmeparype -5C (MU MO JaHHBIM METEOPOJOTHYECKHUX
HaOII0/IEHU ) — BBI3BIBAET PACTSHKEHUE TIPOBOJIOB.

r) Pexxum HauBbIcHIel TeMIiepaTypbl IPU OTCYTCTBUU JIONOTHUTENbHBIX HAIPy30K.

2. OnpeneneHue pacueTHbIX Harpy30K Ha MpoBOJa

2.1 BeptukanpHas Harpy3ka oT COOCTBEHHOTO Beca OJTHOTO TIOTOHHOTO METpa IMPOBOIOB MOABECKH,
orpenensiercs no popmyie:

gaﬂ':gT—}_nK'(gK—}_gC)’ (1)
e O;, Qx - Harpyska oT COOCTBEHHOTO Beca HECYIIEro TPOCa M KOHTAKTHOTO MPOBOJIA,
oaH/m,

J. - Harpyska oT cCOOCTBEHHOI'O Beca CTPYH U 3aKHMOB;
[Mpurnumaercs paBuoii 0,1 0oaH/m - 1715t OTHOTO KOHTAKTHOTO MPOBOJIA;
Ng - YACJIO KOHTAKTHBIX IIPOBOJIOB.
BropocreneHHbIX myTei CTaHIMU

Ogr =01 t 0k +0¢ (2)



2.2 Jlns pacuera AJIMH HEOOXOIMMO ONPENECNIUTh PACUETHBIE HATPY3KHM Ha IPOBOJAA B pPEKUME

MaKCUMaJIbHOTrO BeTpa. OmpesernsieM BeTpOBble HAarpy3KH Ha KOHTAKTHBIN MPOBOJ U HECYLIHH TPOC

XapaKTePHBIX TOUYEK MECTHOCTH.

Pacuer BeneM no dopmynam:

a) Il HeCYyIIero Tpoca

P (KB 'VH )2
16

W = Cx - -d-107° (©)

0) 111 KOHTAKTHOT'O ITPOBOJIA

(KB 'VH )2 -3
PKVnaxzcx'T'H'lo ' 4)
rae Cx - aYPOAMHAMHYECKUN KOAIPPUITUEHT T0O0BOTO CONPOTUBIICHUS ITPOBO/IA;

K, - x03hGHUIUEHT, Yy4YUTHIBAIOIIUI BBICOTY PACHONIOKEHUS IPOBOJOB KOHTAKTHOM CETH HaJ
[IOBEPXHOCTBIO 3EMJIU;

V,, - HopMaTHBHAas CKOPOCTh BETpa, M/C;

d - qMameTp mpoBoja, MM;

H - BbICOTa KOHTAKTHOI'O IIPOBO/IA,MM.

2.2.1 BropocreneHHble MyTH CTaHIIMU

Ks nmpunumaem paBubiM (.7, Tak Kak KOHTaKTHAas CETh HA CTAHIIMM 3alUIICHA MOCTPONKAMH, YTO
CHUXAET CKOPOCTh BETpA.

P =

TV max

Pevmex =

2.2.2 'maBHBIE ITyTH CTAaHIUU U BbIEMKa [NIyOHHOM Oosiee 6 M.
Ks paBho 0,7

P =

TV max

P

KV mex —

2.2.3 [IpsAMoii ydyacTOK EpEroHa U KpUBbIE Pa3IMYHBIX PAJUYCOB Ha OTKPHITOH MECTHOCTH.
Ks paBho 1,25

P, =

TV max

P

KV mx —

2.2.4 HacpIles BEICOTOH SM
KB paBHno 1,35

P

TV max

P

KV max —

[Ipu moxcuere cienyer y4ecTh pa3jinune B CEYEHUN IPOBOJOB KOHTAKTHOW CETH TJIABHBIX ITYTEM.
2.3Pe3ynpTHpyrolnias Harpy3ka Ha HECYILIHU TPOC B PEKHUME MAKCUMAJIbHOI'O BETpa OMPEAEISeTCS
no popmyre:

gTVnax:ng_'_PTs/nax’ (5)

rie g — BepTUKallbHAsl HAarpy3Ka OT Beca BCeX MPOBOJOB, daH/m;

PTvmax — rOpU30HTallbHAs HArpy3Ka Ha HECYLIUI TPOC OT BO3JIEHCTBUS BeTpa, 0aH/m.
[Toxcuer Harpy3Ky HYKHO BBIIIOJHATH ISl BCEX XAPAKTEPHBIX TOUEK MECTHOCTH. Pe3ynbpTupyromas
Harpy3ka Ha KOHTAaKTHbIE IMPOBOJA MOJCYUTHIBATH HE Tpelyercs, T.K. BETpoBas Harpyska B
OCHOBHOM BOCIIPHHUMAETCS (pUKCATOpaMu y OIIop.
2.4 PexxuM roJiojiesia ¢ BETpoM
Jis ompeneneHUs JUIMH TPOJIETOB B OTOM PACUYETHOM pEXKUME, HEOOXOIMMO OIpPENeiIUTh
pacyeTHbIe Harpy3KH Ha POBO/A, MOKPHITHIE TOJI0JIEI0M JIJIsl BCEX XapaKTePHBIX TOUEK MECTHOCTH.
[ToxcueT BepTUKATBHBIX HATPY30K HA IPOBO/A OT Beca rojiojieaa BeeM 1o opMynam:
a) Il HeCyIIero Tpoca

gen=0,8-0,0009-7- B, - (d + B, ) (6)



0) [I71s1 KOHTAKTHOTO MPOBOIA
9, =0,0009-7- B, -(d,, . +By), ()
rIe =314
d — nuameTp HecyIero Tpoca, Mam;
dep.x — CpeHUIA AUAMETP KOHTAKTHOTO MTPOBO/IA, ONPEACIIeTCs Mo hopMyJie:
H+A
, 8
; ®)

rae  H — BbIcOTa KOHTaKTHOT'O IIPOBOJA, MM;
A —1mmpuHa IPoBOA, MM.

dep.x. =

B, =B, K. (9)
B,.=05-B,, (10)
rae Br - TonmuHa CTEHKH roJiosena Ha HeCyleM Tpoce, MM,

Bk - TonmuHa CTEHKH rojiojiefia Ha KOHTaKTHOM IIPOBOJIE, MM;

K. - ko3 dunueHT, yuuThIBAOIINI BIMSHAE AUAMETPa MIPOBO/IA Ha OTIOKCHHE TOIOJIea.
2.5 TlosHas BepTUKaIbHAs HArpy3Ka OT Beca rojoJiena
gr:ng"'nK'(gn("'grc)’ (11)
II€  KNK-4YHCIIO MPOBOJIOB;

Jrc — paBHOMEPHO pacIpeleieHHas 110 JJIMHE IpoJieTa BEpPTHKalbHAs Harpyska oOT Beca

rojiojieia Ha CTpyHax U 3aKUMax IIPpU OJIHOM KOHTaKTHOM IpoBoje, oalH/m.
2.6 T'opu30oHTANBHYIO BETPOBYIO HAarpy3Ky IIpOBOAAa IIOKpPBITBIE TOJIOJIEJOM OIPEAEIUM 110
dbopmyire:
a) JIs HECyIIero Tpoca

(KB Vi )2

P,=C, - (d+2-B,)-107° (12)

0) JIJIs1 KOHTAKTHOTO MPOBOJIA:
(KB Vi )2 -3

PKr:Cx'T'(H+2'BR)'1O (13)

rae Vr= (0,5 0o 0,6)Vu (14)

2.6.1 BropocreneHHble myTH

Prr=

Cx=1,25; Kg=0,7

Prr =

Cx=1,25; Ks=0,70

2.6.2 'maBHBIE ITyTH CTAaHLIMU U BBIEMKH [NIyOMHOM Oosee 6 M

Prr =

Cx=1,25; Kg=0,7

Prr =

Cx=1,55; Ks=0,7

2.6.3 [IpsAMoii ydyacTOK MEpEroHa M KpUBbIEC PA3IMYHBIX PAJUyCOB Ha OTKPHITOH MECTHOCTH

Prr =

Cx=1,25; Kg=0,7

Prr =

Cx=1,55; KB=1,25

2.6.4 HacpIrb BBICOTOM SM

Prr =

Cx=1,25; Kg=1,35

Prr =

Cx=1,85; Kg=1,35

2.7 CymmapHas Harpyska



2 2
q:\/(9+9A) +B5z (15)
2.8 BbIOOp MCXOMHOTO PACUETHOTO PEKUMA
Tabnuua 1 — Harpy3sku, 1eHCTBYIOIINE HA MPOBOJIA U TPOCHI KOHTAKTHOW CETH

Pexum
Pexnm
roJioyiesa ¢ | BeprukanbsHas Harpyska
MaKCHMaJIbHOTO BETpa
BETPOM
XapaKkTepucTUKu
MecTHOCTH IIPOBOJIOB roJioyiesia
x = q
x
sl £ € §
= = <
[ N4 = S 4 =
o o > | a| & ) & ) S S >
Bropocrenennsie
Iy TH
['maBHBIE IIyTH

CTaHLUU U BBIEMKHU
riyouHon Oosee 6
M

[Ipsamoit  ydactok
NeperoHa U KpuBbIe
pa3IMYHBIX
pasnycoB Ha
OTKPBITOM
MECTHOCTH

Haceimp  BweICcOTOM
Sm

Jlis pacueToB AJIMH MPOJIETOB JHOOOW XapaKTEPHON TOYKM MECTHOCTH HYXXKHO MPUHHUMAThH TaKOU
PEeXHM, ITPH KOTOPOM Harpy3Kd Ha IIPOBOJIa MaKCHMAJIbHBIC, T.€. eCTM PTvmax Ooibie Pxkr — pacuet
BEIYT B PEKUME MaKCUMaIbHOTO BETPA.

Ecimu okaxercs, uto Pkr meHsbine Prvmax, TO pacder BeayT B peXuMe royiojeaa ¢ BeTpom. s
ya00CTBa MPUMEHEHHsI PACCUMTAHHBIX HArpy30K Ha MPOBOJAA KOHTAKTHOM CETH, TaHHBIE CBEJIEM B
Tabmuy 1.1.

OpHEHTUPOBOYHO PEKHUM MOXXHO yCTaHOBUTH CPaBHEHHEM BETPOBBIX HArPy30K Ha IMPOBOJA B
pPEeXUME BETpa U TOJIONIEAA C BETPOM.

Ecnu okaxkeTcs, 4To oJiHa U3 BeNHUUH Oombiie apyroi Ha 20%, To onpeneneHUe IpoIeTOB MOKHO
B PeKMME HauOOJIbIIEH HArpy3KH.

Ecnu mensbmie 20%, TO pacueT HY)XHO BECTH JJIsi O0EUX HArpy3oK, a JUIsl TPACCUPOBKHU MPUHSTH
HAaUMEHBIIIHAE JJTUHBI TPOJICTOB.

3. Pacder /uIMH IPOJIETOB HA MPSMBIX U KPUBBIX Y4acTKaX MyTH

PacueT mivH MPOJIETOB HA MPSIMBIX YYaCTKAX MyTH:

K
1) lex =2 —'|:BK.HOH_7/I<+\/(BK.,ZZOH_7I()2_a2j| (16)
PKl - P3
YIpOIIaeM:
2 2
2) Bpp = By qon =V +\/(BK.,ZZOH _71<) —a (17)

npeoOpazyem:




3) | = , (18) rme K-

HOMHWHAIIFHOE HATSHKEHHE KOHTAKTHOTO MPOBOJA, OaH;
Bk jorr — HanbosblIee J0MyCTUMOE TOPU30HTAIbHOE OTKIIOHEHNE KOHTAKTHBIX MPOBOJIOB OT
OCH TOKOTIPUEMHHKA B MTPOJIETE;
Brjon= 0,5 M — Ha IpAMBIX Y4acTKax MyTH;
Br orr = 0,45 M — Ha KpUBBIX y4acTKax IyTH;
@ — 3WUr3ar KOHTakTHoOro mposoja, a = 0,3 — Ha npsMbIX yuyactkax, a = 0,4 — Ha KpUBBIX
y4acTKax;
K1 - onpeznensieTcs no BEIPaXKEHUIO
K, =K,+2:17-5-&, (19)
riae 17 ¥ O - KO3POUIIMEHT, YUUTHIBAIOIINN Ty IbCAIlUU BETPa;
& - k03 pULMEeHT AMHAMUYHOCTH.
K, =K; K, K (20)
Pacuer MakcMManbHO JONYCTUMBIX JUIMH IIpOJIETa OCJIOXHEH TeM, 4YTO B (OpMysly BXOAUT
BeIMYMHA P> — SKBHBAJCHTHAs HArpys3ka, PaBHOMEPHO paclpeneisercs Mo JIUHE NpoJieTa,
BBI3BIBAET TAKOE K€ TOPU3OHTAIBHOE OTKIOHEHHE KOHTAKTHOIO MPOBOJA, KAK M Harpy3ka OT CTPyH
B CpeAHEH YacTH MpoJieTa, onpeaesseM mo Gopmyie:

8-K-T (h,-P,

P -T-P,-K- |2 q +Vr Yk
P3 = z El (21)
106-S,., - K-T
T+K+ <
Oy -
9IS T — HaTsKEHHE HECYIIETO TpOoca KOHTAKTHOM MOJABECKH B pAaCUETHOM pexkume, gaH;

Pr— BeTtpoBas Harpy3ka Ha Hecymui Tpoc, naH/m;

Qm — pe3yIABTUPYIOIIAs HArpy3Ka Ha HEeCymui Tpoc, naH/m;
| — nuHa nposera, M.
Cpenusis 1MHa CTPYHBI B Cpe/IHEN 4acTH MpojeTa, M

Ser=h—0115- gT" | (22)

rIe h — KOHCTPYKTHBHAS BRICOTa KOHTAKTHOM ITOJBECKH, M;

g — Harpy3Ka oT Beca IMPOBOJIOB KOHTAKTHOM moiBecku,1aH/M;

To — HATSHKEHHE HECYIEro TPOoca KOHTAKTHOW IIOJABECKH TIPpH OECIpPOBOJHOM TIOJOKEHUU
KOHTaKTHBIX TTPOBO10B,AaH.

g:< :nK'(gK+gm) (23)
Jns  ompeneneHus JUIMH TIPOJICTOB OyJeM TIOJb30BaThbCs METOJOM ITOCJIEIOBATEIbHBIX
NpUOIKEHNH. MEeTO/I COCTOUT B CJICTYIONIEM:

1. llpunsie ~ P>=0, onpenensieM Imax;

2. s naiinennoro sHadenus | Haxoqum Po;

3. BHOBB HaxoauM Imax ¢ yueTom Ps.

OrnpenernseM IJIUHY MPOJIETOB VIS BCEX XapaKTEPHBIX TOYEK MECTHOCTH.

3.1 BropocTerneHHbie TyTH CTaHIIUH Imax=...
3.2 'maBHBIC TyTH CTAHITUU Imax=...
3.3 IIpsiMOii y4acTOK Ieperoxa Imax=...
3.4 KpuBas paguycom R1 Imax=...
3.5 Kpusas paguycom R2 Imax=...
3.6 Hacwinb BeICOTO# O0J1€€e SM Imax=...

Tabnuna 2 - JInuHBI IPOJIETOB
| XapaxTepHbie Toukn | Po=0 | inuna nporneros | Po | lnuua  mporera |




MECTHOCTHU ¢ yuerom P» JUIS. TPACCUPOBKHU
Bropocrenennsie myTu
I'naBHbIE TyTH

[IpsiMble y4acTKU IeperoHa
Kpusas R1

Kpusast R2

Hacsinb BbicOTOI Ooiee Sm
4. OcHOBHBIE ITOJIOKEHHUS [0 COCTABJICHHUIO IJJaHa KOHTAKTHOM ceTn

4.1 I'aGapuThl KOHTAKTHOH ceTH

HopmanbHyto BBICOTY KOHTAaKTHOIO IPOBOJA HA MEPErOHax HaJ T'OJIOBKAMH PEJIbCOB NPUHHUMAIOT
paBHOU 6255MM (eciaM MyTh YJOXXKEH Ha IIeO0EHOYHOM oOcHoBaHMHM) W 6600MM Ha CTaHIIHMH.
MakcumanbHasi BBICOTa HaJ TOJOBKAMH PEIbCOB HE JOKHA TpeBbimaTh 6800MM C ydeTom
OTKaTHs MPOBOJIa TOKOITPUEMHHUKOM.

MuHnumanbHas BbICOTa IPU SKCIUTyaTallUOHHBIX YCJIOBHUSIX HE JODKHAa ObITh MeHee 5750MM Ha
neperoHax u 6250mMmM Ha cranuusax. C paspemenueM MIIC nomyckaercs yMEHbIIEHUE BBICOTHI 10
5675MM Ha epeMEeHHOM TOKe U 5550MM Ha TOCTOSTHHOM TOKE.

Paccrosinne ot ¢dapdopa u30a9TOpPa CO CTOPOHBI HANPSDKEHUS 10 3a3€MJICHHBIX YacTel JOJKHO
ObITH HE MeHee 150MM Ha TUHUAX TOCTOSHHOTO ToKa U 300MM Ha TUHUAX IEPEMEHHOTO TOKA.
Pacctosnne oT paboyero KOHTaKTHOIO MPOBOJA JO HIDKHEro (UKCUPYIOIIEro Tpoca,
bukcupymolei OTTSXKKU JIPYroro ImyTH, a TaK K€ 0 OCHOBHOI'O CTEP>KHS 00paTHOro (pukcaTopa He
menee 400mMM mipu ckopoctu ABkeHus 10 120xm/4 u 500MM nipu 6oJee BBICOKHUX.

PaccrostHue OT KOHTaKTHOTO MpPOBOAA A0 pPAaCHOJOKEHHBIX HaJ HUMH 3a3€MJICHHBIX 4YacTel
OIOPHBIX YCTPOMCTB M MCKYCCTBEHHBIX COOpPY)KEHHUU IpU MOCTOAHHOM Toke S500MM, npu
nepeMeHHoM Toke 650MM. PaccrosiHue oT HMXKHEHW I'paHu OTCTOWHHKA 0 KOHTAKTHOI'O MPOBOJIA
npuHuMaoT 100M nmpu ABOWHOM KOHTakTHOM MpoBOJEe. PaccTosHME OT TOKOBEIyIIHMX 4YacTel
CEKLIMOHHBIX PAa3bEIUHUTENICH 10 3a3€MJICHHBIX KOHCTPYKIMH NPUHUMAIOT PAaBHbIM HE MeHee
800MM Ha noctostHHOM Toke, 1000MM Ha epeMeHHOM.

4.2 T'abaputsl onop

OTO paccTOsHUE OT OCH IYTH J0 BHYTPEHHEW IrpaHd ONOp Ha YpOBHE TOJIOBKH peibca. ['abaput
OTIOp ISl PAMBIX YYaCTKOB IMyTH OJKEH ObITh He MeHee 3100MM, a Ha KPUBBIX ydacTKax IyTH
BbIOMpatoT o Tabnuie 52 crp.297. B 0c000 TPYJHBIX YCIOBHUAX pa3pelieHO YMEHbIATh rabapuT 70
2750mm, a Ha meperoHax 2450mmM. Ha cTaHIusax KpoMe riaBHBIX MyTeH, re rabapuT Onop J0KEeH
ObITh He MeHee 3100MM.

Ha Beiemkax mpu pmuae 100Mm raGaput onop npuHUMaroT 10 5700MmMm.

Onopbl U30JUPOBAHHBIX TMOKHUX MONEPEUYNH yCTaHABIMBAIOT ¢ TabaputoM 4100MM Ha MOCTOSHHOM
Toke ¥ 4500MM Ha MEPEMEHHOM.

4.3HopMbI pacroyioKeHus! ONop KOHTAKTHON CeTH BOJIM3U MCKYCCTBEHHBIX COOPYKEHUN

[Tpu mmpuHe 60K0BOI TIaTGOPMBI 10 4M OMOPHI YCTaHABIMBAIOT 3a MpezenaMu miaatgopmsl. [Ipu
PAacIIoNIOKEHUH OTOp Ha IUIaT(hopMe pacCTOSHUE OT Kpas MIaTGOpMbI 1O BHYTPEHHE TPaHU OMOPHI
JIOJKHO OBITH HE MEHEe 2M, JOIyCTUMO YMEHBIIIEHHUE 3TOTO PAacCTOSIHUS, HO HE MeHee 3,1M oT ocu
My TH.

Onopel, THOKKE U KECTKUE MONEPEUHHbI, TPOEKTUPYEMbIe BOJIM3H CBETO(OPOB, MyTENPOBOJIOB U
3/1aHUH pacroyiaraloT Ha pacCTOSHUU SM OT HHUX.

Onopel mepes; CUTHajlaMH YCTaHABIMBAIOT C TaKMMHU e TadapuTaMy, 4YTOOBl HE YXyAIIATh
BUJUMOCTb CUTHAJIOB.

Onopsl y KeIe3HOJOPOKHBIX MEPEE3/I0B YCTAHABINBAKOT HA PACCTOSHUM HE MEHee 25M Mo Xoxay
noes3na. Ha ogHOMYTHBIX y4acTKaxX 3TO pacCTOSIHME HE MEHee 25M, HO C IVIABHBIM yJAJ€HUEM OT
nepeesna. Bo Bcex ciydasx omopsl, aHKEpbl U UX OTTSKKH JOJKHBI OBITh PACIOIOKEHBI HE MEHee
5M OT mpoe3ked vacTH mepee3fa. PaccTosHME OT CUTHAJIOB /0 4YacTed HaXONALIUXCA IOJ
HanpsHKEeHUEM — 2M TIPO MOCTOSIHHOM TOKE U 2,5M — IIPU IEPEMEHHOM.

Omnopsl, ycTaHaBIMBaeMbI€ BJIOJIb TYITMKOBOTO MyTH JOJDKHBI UMETh rabaput He MeHee 4M. Onopsl,
OTTSDKKH, aHKEepa JOJDKHBI YCTaHABIMBAThCS 32 YIOPOM TyNHKa He MeHee yeM B 20M. Paccrosinue




OT MOJ3EMHON YacTH OMOPHI JO WHKCHEPHBIX COOPYKECHUH JOJDKHBI ObITh HE MeHee 1M, a mpu
BUOPOIOTPYKCHHIX — 2M.

4.4 O61He MoJIOKEHUS

[T1aHbl KOHTAKTHOM CETH COCTaBISIOT Tak, YTOObI oOecrmevMBalach HAJICKHOCTh PaOOTHI
KOHTAKTHOW CETH, yJ00CTBO MOHTaka M KCIUTyaTallMd, MHHUMAJIbHBIC 3aTPaThl HA COOPYKCHUS.
[Ipu mpoeKTUPOBAHUU TOJDKHBI OBITH BHITIOJIHEHBI CIICAYIOIINE TPEOOBAHMS:

. HanOoJbIIas JoIlycKaeMasl JJIMHA aHKEPHOTO y4yacTKa Ha MpsMOM ydacTke myTd 1600M (B
BuJie uckioueHus 1800m);

o JUIMHY IIpOJIeTa B MECTaxX CPEJHUX aHKEPOBOK coKpaiatoT Ha 10%;

o JUINHY NEPEeXOAHBIX IPOJIETOB U30JUPYIOIINX CONPSHKEHUH COKPALAOT Ha!

10% - B kpuBbIX R Menbiie 500M;
15% - R o1 500 mo 1000mMm;
20% - R ot 1000 mo 1500m;
25% - R Gousbire 1500M 1 Ha MIPSIMBIX yYacTKax My TH.
o pasHUIla B AJTUHE IBYX COCEIHUX MPOJIETOB HE JOJHKHA OBITH Oosee 25%;
. pacroNOKEHUE COMPSDHKEHUM Ha KPUBBIX ydacTkax myTd R menbme 1000M u mopg
HCKYCCTBEHHBIMH COOPYKEHUSIMU HE JIOITYCKAETCSl.
4.5 CocrapiieHUE IIJIJaHa KOHTAaKTHOM CETH CTAHIIMHU
[TocnenoBaTenbHOCTD BHITIOJIHEHHUS TJIAHA KOHTAKTHOM CETH CTAHIINU:

4.5.1 HauepTuTh TOHKMMH JUHUSMH Ha MIJUIMMETPOBOW Oymare IUlaH CTaHIMU B MaciiTade
1:1000 B COOTBETCTBUU C 3aJIaHUEM KYypPCOBOTO MpoekTa (B 1MM — 1m);

TOHKMMH BEpTUKAJIbHBIMU JIMHUSAMHM HAHECTH LIEHTPbl BCEX CTPEJIOYHBIX MEPEBOIOB U

BXOJIHBIX CUTHAJIOB CTaHIUU;
4.5.2 Hanectu Ha 1J1aH CTaHIIMM CTAaHITMOHHBIC MUKETHI Yepe3 Kaxapie 100M o ode croponsl. Och
MACCaXXUPCKOTO 3/1aHUSI IPUHATA 32 HYJIEBOW MTUKET.

4.5.3 HanectTu Ha mJjaH CTaHIMM HWCKYCCTBEHHBIE COOPYKEHHS: MACCAXUPCKOE 3/IaHue,
M0CAIOYHBIC IIATGOPMBI, TIEIIEXOIHBI MOCT, KEJIE3HOAOPOKHBIN MTEpPee3I,
4.5.4 YkazaTb pa3zMepbl MEXIymyTHi uepe3 kaxbie 100m;
4.5.5 Hanectu mecra, T/71e¢ He0OX0AMMO (hUKCaIHsl KOHTAKTHBIX TPOBOJIOB:
4.5.5.1 Ha Bcex CTpeJoyYHBIX TMEpPeBOAAX AIICKTPU(PHUIIMPOBAHHBIX TMyTEH, HAJ KOTOPBIMH
pacroJiararoTcsi BO3AYIIHbIE CTPEIKU U MEPEXOTHBIX KPUBBIX (Che3aax);
4.5.5.2 Mecra, rie KOHTakTHbIE€ MPOBOJA H3MEHSIIOT CBOE HampaBieHue. Haumydmiee mecTo
pacrnoiokeHus: PUKCUPYIONINX YCTPOMCTB HA BO3AYILIHOM CTPEJIKE HAXOUTCS Ha pacCTOSHUU 1-2m
OT MecTa TMepeceueHUs] KOHTAaKTHBIX MPOBOJOB B CTOpPOHY oOCTpsika cTpeikud. OT 1eHTpa
CTPETIOYHOTO MEePEeBO/Ia MECTO HAMTYUIIeH UKcaruu OyaeT UMETh CIIEAYIONINEe 3HAUCHHUS

Tabnuna 3 — pacnonoxeHne GUKCUPYIONTNX YCTPOMCTB.

Mapka kpecroBunsl | 1/22 1/18 1/15 1/11 1/9

Haunyumee wmecto
YCTaHOBKH
(UKCUPYIOMIUX
YCTPOMCTB

12,5 10,8 10,5 7,5 6,0

4.5.6 Pa3buBka omop B TOpPJIOBUHAX

Haubonee nenecooOpa3HbM BapHaHTOM IPH Pa3HBIX OMOpax B TOPJOBHHAX SIBISIETCS YCTaHOBKA
HECYIIIUX ONOP B HAMEUEHHBIX MeCTaX (PUKCALUU CTPEIIOK.

4.5.7 Pa3z0uBKa 3a7a4¥ — yBsi3Ka MECT YCTAHOBKH OTIOP JIJII MOHTa)ka M30JIUPYIONTUX COTPSKCHUIN
AQHKEPHBIX YYaCTKOB KOHTAaKTHOW CETH CTaHUMU U MPUMBIKAIOUIUX NeperoHoB. M3omupyromiue
CONPSDKEHMST Pa3MELIAIOTCST  MEXAY BXOJHBIM CUTHQJIOM CTAaHIMM M IEPBOM  CTPEJIKOMN
MPUMBIKAOIIEH K JaHHOMY IyTH. KpailHIoI0 mepeXxoHy0 Ommopy YCTaHABIMBAIOT HE ONFKe SM OT
BXOJITHOTO CUTHaja, B @aHKEPHBIE OMOPbI U OTTSXKKHU Y BXOAHBIX CUTHAJIOB YCTaHABIMBATh HE OJnKe



25M OT curHajia pacCTaHOBKY OIOpP COINPSDKEHUHM — aHKEPHBIX YYACTKOB YBSI3bIBAIOT PA3JIMYHBIMU
MECTaMH YCTaHOBKHU OIOP B TOPJIOBUHE CTAHIIMH.
4.5.8 Paz0OuBKa orop cpeaHel 4acTy CTaHITUH

4.5.90npenenutbh crnoco0 mepexoja KOHTAKTHOM CEeTH uepe3 HCKYCCTBEHHOE COOpPY)KEHHUE
(memexoaHbIi MOCT, MYTENPOBOJ) U B COOTBETCTBUM C NPUHATHIM PpELUICHHMEM HaMETUTh
PacrojI0KEHUE ONOP Y UCKYCCTBEHHOT'O COOPYIKEHUS U MPOJIETOB [l CPEAHEN aHKUPOBKU;
4591 Hametnth MecTa yCTaHOBKHM y CTAaHIIMOHHBIX CTPOCHUM (ITaCCaKUPCKOE3IaHNE,
nakrays " T.J.);
4.5.9.2 OnpenienuTh €croco0 TEpPeKphITHA MyTel (KECTKHE M THOKWE IOTEepPEYnHBI) U HAMETHTh
pAacIIoIo’KEHHE ONOp y KpallHUX IyTel CTAaHLUMU U €ClIU TPpeOyeTcs — B MEXIYIyThe;
4593 HaveptuTh onops! Ha mjaaHe CTAHIMH [IPOCTAaBUTH rabapuThl OT OCU KpailHero
IIyTH, PACCTOSIHUE OT OCU MACCAKUPCKOTO 3/1aHUS.

4.5.10 Pa30uBKa aHKEPHBIX YUaCTKOB

45.10.1 [IpoeKTUpYIOT M30JUPYIOLIUE CONPSDKEHUS B OJHOM KOHIIE CTAaHUUU WU B
JPyTOM KOHIIE CTaHIINH;
45.10.2 HameuaroT aHKepOBOK MO KaXIOMY OJJIEKTpU(UIIMPOBaHHOMY myTu. Ecmm

JUTMHA AHKEPHBIX YYacCTKOB TIPEBOCXOAWT MAaKCUMAaJIbHO JOMYCTUMYIO, MPEIyCMaTpPUBAIOT
COTPSIKEHHUSI, pa3MEIal0T UX M0 BO3MOXKHOCTH Ha KpaHHUX MyTSIX;

4.5.10.3 IIpoeKTUPYIOT OTIENbHBIE AHKEPHBIC YYACTKM Ha ChE3aX MEKIy TJIaBHBIMU
My TSIMH.

[Ipumeuanue:

a) Ha METAJUTMYECKHX OMOpax J0MyCcKaeTcsl pa3MeliaTh He 0ojiee 2-X aHKEPOBOK;

0) Ha ’KeJIe300€TOHHBIX OMOPaxX MOYKHO pa3MellaTh aHKEPOBKH ¢ KOMIIEHCATOPaMH TOJIBKO C OJTHOM
CTOPOHBI OIOPHI;

B) HE JIOMyCKAeTCs pa3MeIIeHNe aHKEPOBOUHBIX BETBEH HaJ KPBIIIAMU 3/1aHH.

4.5.1111oacunTath IJIMHY aHKEPHBIX YYAaCTKOB, TOCTABUTh UX JJIMHY U HOMEP Y KaXKJI0W aHKEPOBKHU
4.5.12 Pa36uBka 3ur3aron

4.5.12.1 HaMeTuTh 3Ur3aru Ha BO3AYIIHBIX CTPEJIKAX;

4.5.12.2 HameuaroT 3ur3ard Ha CONPSDKEHUSAX B KOHLE CTaHIMH, YBS3aB MX C 3UI3araMud Ha
BO3/IYIIIHBIX CTPEIKaX INIaBHBIX MTyTeH;

4.5.12.3 HameuaroT 3ur3arv o BCei CTaHIIUH.

4.5.13 TpaccupoBKa MUTAIOIIUX, OTCACKIBAIONINX U IPYTHUX MPOBOJIOB

4.5.13.1Iluraromue JUHUA PA3MECTUTh HA OMOpaX KOHTAKTHOM CETH C TMOJIEBOM CTOPOHBI, MpHU
BbIcoTe ornop 10M MOXKHO MOHTHPOBATh 0€3 CHEIHalIbHOTO KpoHITeitHa oquH ¢unep. [Ipu BeicoTe
ornop 15M (omopbl THOKHKX MOIEPEYHH) MOKHO pa3MelaTh ABa MuTammux ¢uaepa. Ha cnenuaibHo
YCTaHOBJIEHHBIX OTOpaXx BBICOTOH 15M MOkHO pa3merniath 4 ¢uaepa ( 10 ABa ¢ KaKI0W CTOPOHBI).
OtcachIBaromye JUHUU Pa3MeIaloT HIKE MUTAIONINX;

4.5.13.2 Ilepexoapl MPOBOJAOB MUTAIOIIMX M OTCACHIBAIOIINUX JIMHUHN Yepe3 KOHTAKTHYIO CETh MyTeu
OCYIIECTBIISIOT TIPU TIOMOIIM CHEIHAIBHBIX OMOp, YCTaHABIMBAEMBIX 1O 00€ CTOpPOHHI myTH. Ha
KaKIOW OIMope MOXKeT OBITh 3aaHKepOBaHO He OoJjiee 2-X JMHUN MPU YCIOBHUM TPUMEHEHUS
CIeLHATbHBIX KPOHIITEHHOB.

4.5.14 O6paboTKa TUTaHa CTaHIIHH

4.5.14.1B COOTBETCTBUHU C NPHUHATOW CXEMOUH CEKIIMOHUPOBAHHUS KOHTAKTHOW CETH Ha CTaHIIUH,
OTMEUAIOT MECTa YCTAHOBKM CEKI[MOHHBIX H30JIATOPOB C yKa3aHWeM HX THMOB. CeKIHOHHbBIE
U30JIITOPHI PA3MENIAIOT y CTPEIIOYHBIX MEPEBOJOB MEXIY CTPEIKAMH U MPEACITBHBIM CTOJIOHKOM.
D10 paccTosiHHE TpuHHUMaeTcs B mpegenax 10m mo 20M. CEKIIMOHHBIE M30JSATOPHI Y BXOAHBIX U
MaHEBPOBBIX CUTHAJIOB YCTAHABJIMBAIOTCS 32 CBETO()OPOM 10 HAIIPABIICHUIO JBUKCHHS.
4.5.14.2Hanectu CEKUHMOHHBIE pPa3bEAMHUTEIN Yy OINOpP, HAa KOTOPBIX OHU JOJKHBI OBITH
YCTaHOBJICHBI B COOTBETCTBUU CO CXEMOW CEKITMOHUPOBAHUS KOHTAKTHOM CETH;
4.5.14.30003Ha4nUTh MeCTa YCTAHOBKU MPOJOJBHBIX, OOXOJHBIX M TMOMEPEUHbIX COeIUHUTENEH Ha
CTpeJIKaX UCKYCCTBEHHBIX COOPYKEHHUSIX B MECTaX TPOTAHUS SJIEKTPOBO30B;

4.5.14.40003HaualoT MecTa yCTAaHOBKH POTOBBIX Pa3PsIHUKOB;



4.5.14.50K0HYaTENBHO MPOBEPSAIOT O0O3HAUYEHHWE JJIUHBI ITPOJIETOB, IHKETOB, (PHUKCATOPOB,
CpPEeIHUX aKTEPOBOK, rabapUTOB OMOp B HAMpaBICHHH cueTa KHiIoMeTpoB. HauwmHaercs cyer or
NepBOM aHKEPHON ONOPBI B OJJHOM KOHIIE CTAHIMHM W 3aKaHYMBAECTCSl y aHKEPHOU OIOpPHI B JPYyroM
KoHIle cTaHIu. CO CTOPOHBI YETHBIX IMyTell HOMEpa OMOp YETHhIE; C HEYETHOW CTOPOHBI —
HEYETHBIE.

4.5.14.6CocraBnsoT Tabauiy 1 0003HaYaIOT TUIIBI ONIOP, PYHAAMEHTOB, KOHCOJIEH, (pUKCaTOpOB.
4.6 CocraBiieHre TUIaHa KOHTaKTHOW CETH MeperoHa

4.6.1 IlogrotoBka miaHa neperoHa. B cepenMHe nKMCTa NPOBOJAT JIMHUM COOTBETCTBYIOIIHE
konuuecTBy myTteil. B macmrade 1:2000 (1mm-2m). Huke ninana neperona Ha pacctossHud 30MM ot
OCH IYTH HAHOCAT CHPSAMIICHHBIH IUIaH MEPEeroHa Ha KOTOPOM YCJIOBHBIMH OOO3HAYCHHSIMHU
YKa3bIBalOT KUWJIOMETpOBble 3HAakulO paauyc M AJUHY KPHUBBIX YYaCTKOB IYTH, UCKYCCTBEHHbBIE
COOpY)XEHHUSI  (KEJIe3HOJOPOXKHBIC  IEepee3/bl, MOCTbl, TOHHEIM, IyTENpPOBOAbI, JHHUU
JJIeKTpoNepeay), HACBIIM C yKa3aHWEM BBICOTHI M BBIEMKH C YKa3aHMEM IIIyOMHBI. Mexay
KUJIOMETPOBBIMU JUCKAaMU BEPTUKAJIbHBIMU JIMHUAMM HAHOCAT NUKeTHl (uepe3 100M), Hymepyemble
B HaIPaBJIEHUU CUETa KUIOMETPOB;

4.6.2 Bonb Bcero neperona, pa3MenialT Taduiy;

4.6.3 Paz0OuBka omnop

4.6.3.1 IIpon3BoAsT yBA3KY CTAHLIMOHHBIX U MIEPETOHHBIX ITYHKTOB MO OTMETKE OCHU U30JIHPYIOIIETO
COIPSIKEHUSI CO CTOPOHBI COIPSDKEHMSI, ONPENEIAIOT €€ IOJO0XKEHHE IO MHUKETaM IEpEeroHa.
[lepeHocst Ha MIIaH MEPETrOHA OCTAJIbHBIE OMOPHI U30JUPYIOLIETO COMPSIKEHUSI, OTMEUAIOT 3Ur3aru
IIPOBOJIOB HA COIPSIKEHUH;

4.6.3.2 IlpeaBapuTenbHO OMpPENEISIOT OPUEHTUPOBOYHOE PACIIONIOKEHHUE AHKEPHBIX YYacTKOB C
Y4€TOM MAKCUMAaJIbHO IOy CTUMBIX JJIMH B KPUBBIX Pa3JIMYHbIX PaJLyCOB;

4.6.3.31IpoBectu pa3OMBKY OIOP C JUTMHOM MPOJIETOB COTJIACHO MPOU3BEACHHBIM pacueTaM, 1o BCei
JUIMHE TIEPETOHA.

4.6.4Pa30uBKa aHKEPHBIX YYaCTKOB U 3Ur3aroB. [Ipon3BoAsT OKOHYATENbHYIO pa30MBKY aHKEPHBIX
Y4aCTKOB, CONPSDKEHUS TPOEKTUPYIOT 3JacTUYHBIMH B 3-X mposietax. OTMeuaroT cpeaHue
AQHKHUPOBKH B MPOJIETaX YMEHBIICHHOM JITHHBI.

4.6.5BBINONHAIOT TPacCCUPOBKY NUTAIOIIMX, YCHUIMBAIOUIMX W JAPYTUX IPOBOJOB, B IUIAHE
KOHTAKTHOM ceTh 0003HAYaI0T MECTa PACIIONIOKEHHS Pa3psTHUKOB, YIEKTPHUECKUX COCTUHUTENEH,
CEKLIMOHHBIX pa3beANHUTENEH U T.J.

[ToniepeuHblie INEKTPUUYECKUE COSTUHUTENN YCTAaHABIMBAIO 32 MIPEIelaMi PECCOPHBIX CTPYH, HO HE
nanee 15m ot omopsl yepe3 200-250M — eciu ceueHHe KOHTAaKTHBIX MPOBOAOB Ooiiee 50% obiero
ceyenus noasecku U 150-200m ecnu menbmie 50%. [Ipu nepeMeHHOM TOKE yCTaHaBIMBAKOT 2 HA
AQHKEPHBI YYaCTOK — MEXAY CONPSIKEHHEM U CPEAHEH AHKEPOBKOW € KaXJAOW  CTOPOHBI.
[Tpou3BOaAT HyMepaIUIO OMOp MO X0y KM, C MEPBOM MPOMEKYTOYHON OMOPHI OCIE aHKEPHOU CO
CTOpOHBI cTaHIMU. CO CTOPOHBI HEYETHOTO Iy TH IPUCBAUBAIOT HEYETHBIE HOMEPA.



7. Texymasi aTrecTanms CTyJ1eHTOB (KOHTPOJIbHBIN 0MPOC).

Texymias aTrecTanus Mo MEXIUCIUITTHHAPHOMY KOMILIEKCY
OObexTaMM OLICHUBAHUS BBICTYIIAIOT:
- CTETEeHb YCBOCHUS TEOPETUUECKUX 3HAHUM,
- YPOBEHb OBIQJICHUSI NMPAKTHUYECKUMH YMEHHUSMH M HABBIKAMHU IO BCEM BHJaM Yy4eOHOM
paboTsl;
- pEe3yJIbTaThl CAMOCTOSTEIbHON pabOTEHI.

3aganue 101 TeKyleaTrecTanuu.
Bonpocs! 1151 (KOHTPOJIBHBIN 0NPOC)
ONpPOCHI VI NPpoBepKkH YPoBHA o0yyeHHocTH «3HATD»

1CoBpemMeHHbIE CHUCTEMBI KOHTAaKTHOM CETH M CIIOCOOBI TOKOChEMa Ha pa3IUYHBIX BHJAX
IEKTPUYECKOT0 TPAHCIIOPTA.

2. OcHoBHblE  TpeOOBaHMsA, IMpENbSABIAEMble K  KOHTAaKTHOW CETH;  MEXaHWYecKas
IIPOYHOCTh, IIPOBOAMMOCTD, U3HOCOYCTONYMBOCTD, BETPOYCTOWYUBOCTD, JJIACTUYHOCTD.

3. KoHcTpykuus u 061acTh IPUMEHEHHS IPOCTHIX KOHTAKTHBIX MOBECOK.

4. JlniHa MpOJIETOB M JIOIIyCKaeMbIE CKOPOCTH JBMJKEHMs 3JIEKTPOIOE3J0B IIPU IPOCTBIX
[IO/IBECKAX.

5.0OCHOBHBIE T€OMETPUUECKUE NTaPAMETPBI LIETTHBIX KOHTAKTHBIX I10/IBECOK.

6.Kimaccudukanms NEnmHBIX KOHTAKTHBIX ITOJBECOK M 00JacTh TMPUMEHEHHs Pa3IMYHBIX CHCTEM
LIEITHBIX IIOJIBECOK.

7. KOHCTpyKTHBHOE BBINOJIHEHUE U pabOTa MOJTyKOMIIEHCUPOBAHHBIX LIETTHBIX MOBECOK.

8. KOHCprKTI/IBHBIC 0COOEHHOCTHU HOCIMHBIX KOHTAKTHBIX TOABCCOK, MPCAHA3HAYCHHBIX JIA
BBICOKOCKOPOCTHOI'O JIBUKCHHUA.
9. KOHCTp}/'KLII/II/I, MaTepuallbl, (I)I/I3I/I‘-ICCI(I/IG N MCXAaHUYCCKHC XAPAKTCPUCTUKHN KOHTAKTHBIX

IPOBOJIOB; TpeOOBaHMSA K IIEJIOCTH HMX IOBEPXHOCTH; CIOCOOBI COEAMHEHHS ( CTHIKOBKU )
KOHTAaKTHBIX IIPOBOJIOB.

10. Konctpykuuu, marepuanbl, pu3snueckre U MEXaHHYECKHE XapaKTePUCTUKH HECYIIHX
TPOCOB, YCWIMBANOIIMX, NUTAIOIINX, OTCACHIBAIOIIMX IIPOBOJIOB, IPOBOJOB DJIEKTPUYECKUX
COEAMHUTENEN U CTPYH; CIIOCOOBI COEAMHEHHSI IPOBO/IOB.

11. [Tyt 5KxOHOMUM M€IU ITPU NIPUMEHEHUHN Pa3IMYHbIX MAPOK HECYIIHUX TPOCOB, KOHTAKTHBIX,
YCHJIMBAIOIIUX U MUTAIOLINX TPOBO/IOB.

12. N3019TOpBI U151 CETEW MOCTOSIHHOTO U IEPEMEHHOIO TOKA: AIEKTPUUECKUE U MEXAHUYECKHE
XapaKTePUCTUKHU U30JIATOPOB, KCILTyaTallUOHHbIE TPEOOBaHMUSL.

13. PaGoune HampspKeHUS W TEpEHANpPsDKEHHs, BO3/ACHCTBYIOIIME Ha W3OJAIMIO; YPOBEHb
U30JISIIUN KOHTAaKTHOM CETH MOCTOSHHOTO U MEPEMEHHOI0 TOKa.

14. JleTanu aJ1s HECYIETo Tpoca.

15. CXeMbl OITOPHBIX Y3JI0B LEMHBIX MOBECOK.

16. DacTUYHOCTh KOHTAKTHOM MOJIBECKH.

17. Ha3naueHne u yCTpOMCTBO CTPYH M DJIEKTPUYECKHX COCAUHUTENICH, KOHCTPYKIUS
CTPYHOBBIX U CO€IMHUTENBHBIX 3aKUMOB.

18.  AHKepHBIE YyYacTKH KOHTaKTHOM CETH, MX JAOMYyCTHMas AJMHA Ha HPSAMBIX M KPHBBIX

y4acTKax MyTH MpU MOTYKOMIIEHCUPOBAHHON U KOMIIEHCUPOBaHHOU moaBecku. Cpe/iHss aHKEPOBKa
KOHTaKTHOT'O ITPOBOJIAa U HECYLIETO TpOCa.

19. Jlommyckaemoe HaTsKeHUE MPOBOIOB KOHTAKTHOM ceTH. KOHCTpyKIusi KOMIIEHCATOPOB.

20. YCTpONCTBO  KOHTAaKTHOM CE€TM B MeECTaX  CONpPSDKEHUST  aHKEPHBIX  YYacTKOB
(compshKeHMs B IBYX U TpeX mposieTax ). HelTpalbHbIe BCTaBKH.

21. Bozaymiasie crpenku: TpeboBaHus, YCTPONCTBO, 00JIaCTh MPUMEHEHHS OTJIEIBHBIX THUIIOB;
22. (UKCUPOBAHHBIE BO3AYIIIHBIE CTPEIIKH.

23. YCTpOHCTBO KOHTaKTHOM IMMOJBECKM B MCKYCCTBEHHBIX COOPYXEHHSIX, MHUHHMAaJbHbIC



paccTOSsIHUA OT MPOBOAOB KOHTAKTHOM CETH A0 3a3€MJICHHBIX YaCTEH MCKYCCTBEHHBIX COOPYKEHHUIN U
U30JINPOBAHHBIX OTOOWHUKOB.

24. PacdeTHble KIMMaTHYECKHE YCIIOBHS; HOPMATUBHBIE M PACUETHBIC HArpy3KH Ha MpOBOJA
KOHTAKTHOW CETH; PACUETHBIE PEKUMBI.

8. HpOMe)KyTO‘lHaH arTTecTanusa CTYJICHTOB.

IIpomexyTouHast aTTecTallvsg IO  MEXIUCHMIUIMHApHOMY Kypcy B Qopme
G depeHIIMPOBAHHOTIO 3a4eTa.

K npomMexyTo4HOH aTTecTaluy J0IyCKarTCs CTyACHTHI, HE UMEIOLINE 3a10JKEHHOCTHU 10
HN3y4ac€MbIM TCEMaM, HUMCIOIIHUEC OOITyCK y‘~IC6HOI\/’I qacTH. HpI/I ABKC Ha OJK3aMCH CTyACHTaM
HE00XO0JIMMO UMETh 3aYETHYIO KHUXKKY.

Ilo pe3ysibTaTaM BCEX BHUIOB 0H€H0‘~IHOI71 BECAOMOCTH CTYACHTY BBICTABJIACTCS HTOIrOBas
OTMETKa [0  MEXIUCUUIUIMHAPDHOMY  KypCy. [lIkama  OLIEHOK: «OTJIIMYHOY,
«XOPOILIO»,«yIOBIETBOPUTEIHHOY», «HEYIOBIETBOPUTEIHHOY.

CryneHThl, HE CIaBIIME DK3aMEH B YCTAHOBJIEHHOE BpPEMS II0 YBAKUTEIBHOM IPUYMHE,
HOI[TBGp)K}IeHHOI\/'I JOKYMCHTAJIbHO COOTBETCTBYIOIIUM JOKYMCHTOM, CAAIOT €ro MHAWBHUIYaJIbHO, B
YCTaHOBJICHHbIE CPOKH .

3agaHue 1019 NPOMEKYTOYHOM aTrTecTanuu (Mg depeHIHMPOBAHHBII 3a4eT).
Bonpocsl aist npoBepku ypoBHs1 00ydeHHOCTH « S HATDb»

25. CoBpeMeHHbIE CHCTEMbl KOHTAKTHOM CETH U CIOCOObI TOKOChEMa Ha PAa3IMYHBIX BUAAX
IEKTPUYECKOT0 TPAHCIIOPTA.

26. OcHoBHBIE ~ TpeOOBaHMSA, TMpPEIbsIBIAEMble K  KOHTAKTHOM CeTH;  MeXaHH4YecKas
IIPOYHOCTh, IPOBOAMMOCTB, U3HOCOYCTONYMBOCTh, BETPOYCTOWYUBOCTD, JJIACTUYHOCTD.

217. KoncTpykiuus u 001acTh MPUMEHEHUS MTPOCTHIX KOHTAKTHBIX MOABECOK.

28. JInMHa MpOJIETOB M JIOIyCKAaeMbIE CKOPOCTH JIBWKEHMs 3JIEKTPONOE3JI0B IIPU IPOCTHIX
MO/IBECKAX.

29. OCHOBHBIE T€OMETPUYECKUE NTapaMETPhl HEMHBIX KOHTAKTHBIX ITOABECOK.

30. Knaccuduxarys 1enHbIX KOHTAKTHBIX TOJBECOK M 00JIACTh MPUMEHEHHSI PA3IHUHBIX CUCTEM
LIEITHBIX ITOJIBECOK.

31 KoHncTpyKkTHBHOE BBINONIHEHUE U pab0Ta MOTyKOMIIEHCHPOBAHHBIX 1IETTHBIX TOJIBECOK.

32. KoHCTpyKTHBHBIE OCOOEHHOCTH ILIETHBIX KOHTAaKTHBIX IIOJABECOK, NPEAHA3HAUYEHHBIX IS
BBICOKOCKOPOCTHOI'O IBUKEHHS.

33. KoncTpykuun, Mmarepuansl, GU3NYECKE U MEXAaHUUYECKUE XapPAKTEPUCTUKN KOHTAKTHBIX

ITPOBOJIOB; TpC6OBaHI/IH K IHICJIOCTH HUX TIIOBCPXHOCTHU, CIIOCOOBI COCIMHCHUA ( CTBIKOBKH )
KOHTAKTHBIX IIPOBOAOB.

34. KOHCTPYKI_II/II/I, MaTCpHaJbl, (1)I/IBI/I‘ICCKI/IC U MCXAaHHUYCCKUC XAPAKTCPHUCTHKH HCCYIIUX
TPOCOB, YCHUJIMBAIOIIHX, MNHUTAOMIKUX, OTCACBIBAIOIIUX IMPOBOJOB, IIPOBOJOB JJCKTPHUICCKUX
COGHHHHTeHCﬁ " CTPYH; CIIOCOOBI COCIUHCHUA IIPOBOOOB.

35. [TyTn sxOHOMUU MeAM TIPU MPUMEHEHUH PA3THUYHBIX MAPOK HECYIIUX TPOCOB, KOHTAKTHBIX,
YCHUJIMBAIOIINX U TTUTAONTUX POBOIOB.

36. N3omnsaropsl 17151 ceTel MOCTOSTHHOTO U MIEPEMEHHOT0 TOKA: JIEKTPUUYECKUE U MEXaHUYECKUE
XapaKTePUCTUKHU H30JIATOPOB, IKCILTyaTallMOHHBIE TPEOOBAHMS.

37. Paboure HampspkeHHST W TICPEHANPSIKCHUS, BO3JCHCTBYIOIIME HA W3OJIIUIO; YPOBCHb
U30JISIIUN KOHTAKTHOM CEeTH MOCTOSIHHOTO M MEPEMEHHOT0 TOKa.

38. JleTanum 11 HECyIIero Tpoca.

39. CXeMBbI OTTOPHBIX Y3JIOB ICTTHBIX MOIBECOK.

40. OHacTHYHOCTL KOHTAKTHON MOJABECKH.

4], HaznaueHnne u yCTpONCTBO CTPYyH U DJJIEKTPUYECKHX COENUWHUTENEH, KOHCTPYKIIHS

CTPYHOBBIX U COCAUMHHUTCIIBHBIX 3a)KNMOB.
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42.  AHKepHbIE yYaCTKH KOHTAKTHOH CETH, WX JOIyCTHMas JUIMHA Ha TPSMBIX WU KPUBBIX
y4acTKax IMyTH MIPU NOJYKOMIIEHCUPOBAaHHON ¥ KOMIIEHCHUPOBAaHHOM noaBecku. CpeqHss aHKEpOBKa
KOHTAKTHOT'O IIPOBOJIA ¥ HECYILETO TPOCA.

43. Jlommyckaemoe HaTsKEHUE TPOBOAOB KOHTAKTHOM ceTu. KOHCTpyKIMs KOMIIEHCAaTOPOB.

44 YCTpOHCTBO ~ KOHTAaKTHOM CE€TM B MECTax  CONPSDKEHUS  aHKEPHBIX  YYacTKOB
(compspkeHMs B ABYX U Tpex nposerax ). HeilirpanbHblie BCTaBKH.

45, Boznyminele ctpenku: TpeOoBaHus, yCTPOHCTBO, 00J1aCTh MPUMEHEHUS OTAENIbHBIX THIIOB;
46. (bUKCUPOBAHHBIE BO3AYIIIHBIE CTPEIIKH.

47.  VYCTpOHCTBO KOHTaKTHOM IIOJBECKM B MCKYCCTBEHHBIX COOPYXEHHSIX, MHUHHMAaJIbHbIE

pPacCTOsIHUSA OT IIPOBOJOB KOHTAKTHOM CETH 10 3a3¢MJICHHBIX YaCTEH UCKYCCTBEHHBIX COOPYKEHUN U
U30JINPOBAHHBIX OTOOMHUKOB.

48. PacueTHble KIIMMAaTU4YECKHE YCIIOBHs, HOPMATHBHBIE M PACUYETHBIC HAIPY3KH Ha IIPOBOJA
KOHTAaKTHOW CETH; pACYETHBIEC PEKUMBI.

Bonpocsl 11 npoBepku ypoBHs 00y4eHHOCTH «Y METbH»
1.  Ywuctka, mpoBepka u qeheKTUPOBKA U30JIATOPOB KOHTAKTHOM CETH.

2. OmpeneneHue HATSKEHUW HECYIIETO Tpoca IMOJTYKOMIICHCUPOBAHHOW TIOJIBECKH TIPH
roJIoJIeIe C BETPOM U MPU MAaKCUMaJIbHOM BETPE.
3. OmnpenenieHue CTpea MpoBeca KOHTAKTHOTO MPOBOJIA MOTYKOMIIEHCUPOBAHHOW MOJIBECKU B

IIPOJIETaX AHKEPHOI'0 YYacTKa.

4. Pacuer nsmeHnenuii cTpest mpoBeca IMpoBOJAOB KOMIIEHCHPOBAHHOM LIEMTHOM MOJIBECKH.

5. OnpenenieHrne MaKCUMaJIbHBIX JJIMH MIPOJIETOB LENMHBIX KOHTAKTHBIX MOJBECOK HA MPSMBIX U
KPHBBIX YYacTKax MyTH.

6.  VYmopasieHue CeKIIMOHHBIMU Pa3beIUHUTEIISIMU.

7. CThIKOBaHUE YYaCTKOB JJEKTPUYECKUX IKEJEC3HBIX JIOPOT, JJIEKTPU(PHUIMPOBAHHBIX HA
MIOCTOSTHHOM U NIEPEMEHHOM TOKe. HazHaueHue u ycTpoiCTBO NepeKiIoyaTesied KOHTAKTHOM CEeTH.

8.  Pa30uBKa omop ¥ cocTaBIieHHE MOHTaKHOTO TJIaHA CTAHIUH.

9.  Pa30uBka omop 1 cOCTaBJI€HHE MOHTAKHOTO TJIaHA MEPEeroHa.



