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1.1.06s1acTh NPUMeEHEHHS] KOHTPOJILHO-0LEHOYHBIX MaTePHAJIOB

Pesynbrarom  ocBoenusi aucuumumasl  «MJK.02.01  VYerpoiicTBO M TeXHUYECKOE
oOCITy>)KUBaHUE DJIEKTPUYECKUX IMOJACTAHIMUN» SBIAETCS (OPMHPOBAHME 3HAHWN, YMEHHMHA U
HAaBBIKOB, OOIEKYIbTYPHBIX M MPO(ECCHOHAITBHBIX KOMITETCHIINH.

DopMOli TPOMEKYTOUYHOM aTTECTAlMU SBIISETCA — DK3aMEH.

Buel npoBeieHns TEKYIEro KOHTPOJIS: MMCbMEHHBIN, YCTHBIM, KOMOMHUPOBAaHHBIN OIPOC.

1.2. TpeGoBanus K pe3yJbTaTaM 0CBOCHHA YUeOHOM JMCIHUIIMHBI.

TpeOGoBanus Kk pe3yJbTaraM 0CBOCHHUS] Y4eOHOMH AU CHUIINHBI.

B pe3ynbpraTe 0cBOEHUS MEXIUCIUIUIMHAPHOIO KOMILIEKCa O0yJaromuics 10KeH

yMeThb:

¥1 pa3pabarbIBaTh 3IEKTPUUECKUE CXEMbI YCTPONUCTB AIEKTPUUECKUX MOACTAHIIUN U CETEH;

Y2 BHOCUTP HU3MEHEHHUS B MPUHIUIHUAIBHBIE CXEMbl IpPU 3aMeHe NpUOOpOB ammapaTypbl
pacIpenenuTeNbHbIX YCTPONCTB;

¥3 obecnieunBath BBINOJIHEHNE padOT MO OOCIYy)KMBaHUIO TpaHCHOPMATOPOB U Mpeodpa3zoBaTesent
ANEKTPUYECKOMN JHEPTUU;

Y4 obecnieunBaTh NpoBeACHHE PabOT MO OOCITYKMBAHHUIO OOOPYAOBAHUS pACIpPENETUTETbHBIX
YCTPOICTB 3JIEKTPOYCTAaHOBOK;

Y5 KOHTPOJIMPOBAaTh COCTOSIHME BO3JYLIHBIX U KaOENIbHbIX JUHUMN, OPraHu30BbIBaTh U MPOBOIUTH
paboTHI MO0 UX TEXHUYECKOMY 0OCITY’KUBaHHIO;

Y6 ucnonp30BaTh HOPMATUBHYIO TEXHUYECKYIO TIOKYMEHTALIUIO U UHCTPYKIUU;

Y7 BBINOJNHATH pacyeTbl paboyMX M aBapUMHBIX PEKUMOB JEHCTBYIOIIMX 3JEKTPOYCTAHOBOK U
BBIOMpATh 00OPYIOBAHUE;

Y8 obopmIIATh OTYETHI O TIPOJICIIAHHON paboTe;

3HATh:

31 ycTpoicTBO 000pyAOBaHUS AIIEKTPOYCTAHOBOK;

32 ycnoBHble rpadudeckne 0003HAYEHUS JIEMEHTOB IEKTPUUYECKUX CXEM;

33 JOrMKy TOCTPOEHUS CXEM, THUIOBBIE CXEMHbIE PpEIICHUs, NPUHLUIUAIBHBIE CXEMBbI
9KCIUTyaTUPYEMBIX JIEKTPOYCTaHOBOK;

34 BuBl pabOT U TEXHOJOTHIO 00CIY)KMBAaHUS TPaHC(HOPMATOPOB U IpeoOpazoBaTeeii;

35 BuIBI ¥ TEXHOJIOTUH pabOT MO 0OCITYKHBaHUIO 000PYAOBaHUS PACIPEAEIUTEIbHBIX YCTPOICTB;
36 SKkcIuTyaTallMOHHO-TEXHUYECKUE OCHOBBI JIMHUI 3JIEKTpONepeiaur, BUAbl U TEXHOJIOTUU PaboT
10 UX 0OCITY’KUBaHUIO;

37 OCHOBHBIE MOJIOKEHUS MPABUII TEXHUYECKON IKCILTyaTalluU 3JIEKTPOYCTaHOBOK;

38 BU/bI TEXHOIOTMYECKON U OTUETHOM JIOKyMEHTALIUH, TOPSAJIOK €€ 3al0IHECHUS.

HMeThb NPAKTHYECKUH ONBIT:

-COCTaBJICHHSI SJICKTPUUYECKUX CXEM YCTPOUCTB AIIEKTPUUECKUX MMOJCTAHIIUN U CETEl;
-MOJICPHU3AINH CXEM SJIEKTPUYECKUX YCTPOICTB MOCTAHIINNI;

-TEXHUYECKOro 00CTyKUBaHUs TpaHCHOpPMATOPOB U Ipeodpa3zoBaTesiel AJIEKTPUIECKOIN SHEPTUH;
-00CIy>)KUBaHUsI 000PYIOBAHUSI PACIIPEICIUTEIBHBIX YCTPOICTB IIEKTPOYCTAHOBOK;
-3KCIUTyaTalluy BO3IYITHBIX U KaOeIbHBIX TMHUHN AIIEKTPOIepeaadn;

-MIPUMEHEHUS] WHCTPYKIUH W HOPMATHUBHBIX TMpaBWJI TPU COCTABICHHWU OTYETOB U pa3paboTke
TEXHOJIOTUYECKUX TOKYMEHTOB.



1.3 Komnerenuuu

OK 01.

OK 02.

OK 04.

OK 09.

OK 10.

IK 2.1
[IK 2.2

[IK 2.3

IIK 2.4

IIK 2.5

BeiOupare  cmocoObl  pemieHust  3agad  NPO(ECCHOHAIBHOM  JeSITEIbHOCTH
MPUMEHUTEIBHO K PA3TMUYHBIM KOHTEKCTaM.

OcCy1mecTBIATh MOUCK, aHAIN3 M MHTEPIPETALnio HHYOpMAIK, HEOOXOIUMON [yIs
BBINIOJIHEHUS 3a71a4 IPO(ECCUOHATBHON JAESITEIbHOCTH.

PaGortarh B KOJUIeKTHBE U KOMaH/Ie, 3(H(HEKTUBHO B3aMMOICHCTBOBATh C KOJUICTAMH,
PYKOBOJICTBOM, KIIMEHTAMH.

Hcnone3oBats MHQOPMALMOHHBIE  TEXHOJIOTUH B npodeccuoHaTbHON
NEATENBHOCTH.

[Tomp30BaTbess MpodecCHOHATBHONW JTOKYMEHTAllMe Ha TOCYAapCTBEHHOM H
HWHOCTPAHHOM A3bIKaXx.

YUurtath U COCTaBIATH JIEKTPUUECKUE CXEMbI JIEKTPUUYECKUX MOJICTAHIIMN U CETEH.
BrimonHsATe OCHOBHBIE BUIBI PabOT TO OOCTYXHWBAaHHIO TpaHCHOPMATOPOB U
npeoOpaszoBaTeniel IEKTPUIECKON SHEPTUH.

BbinmoyHATE  OCHOBHBIE BHUIBI pabOT 1O  OOCIyXKHBaHHMIO OOOpYyIOBaHUS
pacnpeenuTeNbHbIX YCTPONUCTB AJIEKTPOYCTAHOBOK, CHCTEM pENeHHBIX 3aIlUT U
aBTOMAaTU3UPOBAHHBIX CHCTEM.

BBIMONHATE OCHOBHBIC BHIBI pabOT 1O OOCITY)KMBaHUIO BO3IYIIHBIX W KaOEIbHBIX
JIUHUAM SIEKTPOCHAOKECHHUSL.

Pa3pabatbiBaTh 1 0POPMIIATH TEXHOJIOTUYECKYIO U OTUETHYIO TOKYMEHTALIHIO.

2.Mojeid KOHTPOJIMPYeMbIX KOMIIeTeHIIH i

Tab6auna 1 - Moaeau KOHTPOJIUPYEMbIX KOMIETEHIH

Komnerenmuu, popmupyeMblie B poliecce U3ydeHus TpeGoBanus ams
JUCLIUIUTAHBI OCBOCHUS JUCIMILTIHBI
OK [loHuMaTe CyIIHOCTP U COLMAJIBHYIO | 3HATH:

3HAYUMOCTb CBOEH Oyayiiel npodeccuu, mposBisaTh | 31-crnocoObl pemeHus 3aaau
K Hell yCTOMYMBBINA UHTEpEC. npodeccnoHanbHOM e TENbHOCTH;

32-HopMaTUBHOE  OTpakeHue  BblOOpa
CIoco0OB  pemieHus: MpoQecCuoHANbHBIX
3a/ay;

yMeTh:

Y1 -—oTpaxaTh B YYETHOM TOJIUTHKH
OpPENpUATHS BapUaHThl U CHOCOOBI yuyeTa
UMYIIECTBa (HOBBIX YCTPOMCTB)




OK 02. Opranu3oBbIBaTh COOCTBEHHYIO
JEATeIbHOCTh, BEIOUPATh TUIIOBBIE METOIBI U
CT0cOOBI BBITIOIHEHUS PO (EeCCHOHANBHBIX 33/1a4,
OLIEHUBATh MX 3(P(HEKTUBHOCTH U KaYE€CTBO.

3HATh:
31-unpopmanuo, HeOOXOUMYIO s
BBITIOJIHEHHS TPO(EeCCHOHANIBHBIX 3a/1a4;
32-ucrounuky HHPOPMALIUK HEOOXO0AUMOM
JUISL BBITIOJTHEHUS! TTPO(HECCHOHAIBHBIX
3aj1a4;

yMeTh:
Y1 —IIpPaBUJILHO UHTEPIPETUPOBATH
UCTOYHUKA WH(pOpMaImu (HOPMaTHUBHO-
npaBoBylO  0azy), HEOOXOUMBIC  JUISI

BBITIOJTHEHHSI TPO(HECCHOHAIBHBIX 3a/1a4

OK 04. Ocy1iecTBIATh MOUCK U UCTIOIB30BAHHE
uHpopMmaluu, HeooxoauMoit st 3hhekTuBHOTO
BBITIOJTHEHUS TPO(PECCHOHATIBHBIX 33/1a4,
po(eCcCUOHANBHOIO U INYHOCTHOTO Pa3BUTHSI.

3HATh:
31-meTo1bl KOMaHHON padoOThI;

32 — criocoObl OpraHu3aliy KOJIJIEKTHBA;
yMeTb:

Y1 —B3auMoaeCcTBOBATh C KOJUIETaMHU U
PYKOBOJICTBOM;

Y25} dexTrBHO OpraHu30BLIBaTH pabOTy
KOJUJIEKTHBA,

OK 09. OpueHTHpOBaTLCS B YCIOBHIX YaCTOM
CMEHBI TEXHOJIOTHI B TTPO(eCcCHOHaTbHON
NEeSITeNIbHOCTH.

3HATh:
31 - 27eKTPOHHO-TIPABOBBIE CUCTEMBI,
HeoOX0ouMBbIe Ui MpodeccroHaNbHON
JeSITeNIbHOCTH;

yMeTh:

VY1 - ucnosip3oBaTh B mpoPeccHoHATBHON
JEeSITeIbHOCTH 3JIEKTPOHHO-TIPAaBOBBIE
CUCTEMBI;

OK 10 ITonp3oBaThcs nmpodeccuoHaIbHON
JOKYMEHTAIMel Ha rOCy1lapCTBEHHOM U
WHOCTPAHHBIX SI3bIKaX.

3HaTh:

31 WHOCTpPaAHHBIN SA3BIK JEIOBOTO OOIICHHUS:
32 npaBuia BeACHUS JCI0BOM MEPENUCKH,
0COOEHHOCTH CTHJIA U SI3BbIKA IEJIOBBIX
IIHCEM.

YMmeTh:

Y1 yMeTh UMTaTh OPUTMHAIBHYIO
JIUTEepaTypy 1o U30paHHOU CIEUATbHOCTH;
Y2 npuHuMaTth yyacTue B HAyYHbIX
KOH(EpeHIHIX U CEeMHHAapaXx, JUCKYCCUSX U
00CYXXJIEHUSIX BOIIPOCOB, CBSI3AHHBIX C
npodeccnoHaNbHOM e TENbHOCTHIO;

IIK 2.1. YurtaTs ¥ COCTaBIATH dJICKTPUUECKUE
CXEMBbI JEKTPUUECKUX MOJICTAHIIUN U CEeTEeH.

YMmeTh:

Y1 - BHOCUTH W3MEHEHMS B
NPUHIUIIMATIBHBIE CXEMbl MpPU  3aMEHE
npubopoB anmnapaTypsl

pacnpenenuTeNbHbIX YCTPOICTB;
Y2 - ucriosnp3oBaTh HOPMAaTHBHYIO




TEXHUYECKYIO JOKYMEHTALUIO u
WHCTPYKLUU;

3HaTh:

31 - ycnoBHBIE Tpaduveckne 0003HAUCHUS
AIIEMEHTOB JIEKTPHUECKUX CXEM;

32 - BUJLI TEXHOJOTMYCCKOM M OTYCTHOMU
JOKYMEHTAIUH, TIOPSIIOK €€ 3ar0JTHESHUS.

HMeTh MPAKTUYECKHIi ONBIT:
-TEXHUYECKOI0 00CIyKUBaHUS
TpaHcopMaTOpoB U  IpeoOpazoBarenet
AIEKTPUYECKOUN SHEPIUU;

-00CIy’>KMBaHUs 000pyn0BaHUs
pacupenenuTeNbHbIX YCTPOMCTB
JIIEKTPOYCTAHOBOK;

-OKCITyaTallu BO3AYHIHBIX H KaOeJIbHBIX
JIMHUH JJIEKTPOIIepeayH;

-[IPUMEHEHUS] UHCTPYKIIMM M HOPMAaTHUBHBIX
npaBujl 1MNpu COCTABJICHHUHU OTUYCTOB U
pa3paboTKe TEXHOJIOTMUYECKHX TOKYyMEHTOB.

MK 2.2. BeITOHITH OCHOBHBIC BUJIBI pa0OT 10
o0CITy’)KUBaHUIO TpaHC(HOPMATOPOB U
peoOpa3oBaTescii 3ICKTPUISCKON SHEPTUH.

Ymers:

¥1 - ycrpoiictBo 000pynOBaHUS
3JIEKTPOYCTAaHOBOK;

VY2 - obecrieunBaTh BBINIOJIHEHHE PabOT Mo
00CIy)KMBaHHUIO  TpaHC(HOPMATOPOB  H
npeobOpazoBarenei AJIEKTPUYECKON
SHEpruuy;

V3 - BRINOJMHATh ~ pacueThl  paboumx u
aBapUIHBIX PEKUMOB JEUCTBYIOIIUX

AJIEKTPOYCTAaHOBOK n BBIOMPATH
000pyI0BaHNUE;

3HaTh:

31 - ocHOBHEBIE TOJIOKCHMS MpaBuI
TEXHHUYECKOM IKCIUTyaTauu
AJICKTPOYCTAHOBOK;

HMeTh NMPAKTHYECKUI ONbIT:
-COCTaBJICHUS ANEKTPUIECKUX CXeM

YCTPOMCTB 3JEKTPUUYECKUX MOACTAHIUN U
CeTeH;

-MOJICPHU3AIMK  CXEM  JJICKTPUYCCKUX
YCTPOMCTB MOJCTAHIINA;

-TCXHUYCCKOTO o0cIyKUBaHUS
TpaHcopMaTopoB U  MpeoOpazoBareneit
ANEKTPUYECKOUN SHEpruu;

-00CIy)KMBaHUs o0opynoBaHUs
pacrpeaenuTeNTbHbIX YCTPOMCTB
3IIEKTPOYCTaHOBOK;

-9KCIUTyaTallud BO3JYIIHBIX M KaOeIbHbBIX
JIMHUH 2JIEKTpOIIepe1auH;

-IIPUMEHEHUS] UHCTPYKIUHA U HOPMATUBHBIX
IpaBW TPU COCTaBICHUM OTYETOB H
pa3paboTKe TEXHOJIOTMUYECKHX IOKYMEHTOB.




MK 2.3. BoINOTHATE OCHOBHBIE BHJIBI Pa0OT 1O
00CITYy>)KMBAaHUIO 00OPYIOBAHUS PACTIPEICTUTEIbHBIX
YCTPOUCTB DIEKTPOYCTAHOBOK, CHCTEM PEJICHHBIX
3alIUT U aBTOMATU3UPOBAHHBIX CUCTEM.

YMmerh:

¥1 - ycrpoiictBo 000py0BaHUS
3JIEKTPOYCTAaHOBOK;

Y2 - obecrieunBath NpoBeJeHUE paboT MO
00CITy>)KUBaHUIO o0opynoBaHus
pacIpenenuTeIbHbIX YCTPOMCTB
3JIEKTPOYCTaHOBOK;

Y3 - BbIIONHATH pacyeThl pabouux W
ABAPUMHBIX  PEKHUMOB JNENCTBYIOIINX
ANEKTPOYCTAHOBOK u BBIOMPATH
000py1I0BaHNUE;

3HaTh:

31 - OCHOBHBIE TMOJOXEHHS  IpaBUII
TEXHUYECKON JKCIUTyaTaluu
AJIEKTPOYCTAaHOBOK;

UMeThb NPAKTUYEeCKUH ONBIT:
-COCTABJICHHUSI NEKTPUUYECKUX CXeM

YCTPOMCTB 3JNEKTPUUYECKUX MOJCTAHIUI U
CeTeH;

-MOJIEpHU3AIMM  CXE€M  DJIEKTPHUUYECKUX
YCTPOMCTB MOJACTaHIIUN;

-TEXHUYECKOI0 00cIyKUBaHUS
TpaHcopMaToOpoB U  IpeoOpazoBareneit
3IEKTPUYECKOMN SJHEPIUH;

-00CTyKUBaHHS 000pyI0oBaHUS
pacIpeneTuTeTbHBIX YCTPOMCTB
AJIEKTPOYCTAaHOBOK;

-3KCIUTyaTallid BO3IYIIHBIX U KaOeIbHBIX
JIMHUH JIEKTpOoNIepeaayH;

-IIPUMEHEHUS] UHCTPYKIIMA U HOPMAaTUBHBIX
OpaBWJI TPU COCTaBIECHUU OTYETOB H
pa3paboTKe TEXHOJIOTUYECKUX JOKYMEHTOB.

MK 2.4. BpITIOTHITH OCHOBHBIC BUJIBI pa0OT 10
00CTY)KMBAHUIO BO3YIITHBIX M KaOCTbHBIX JTUHUH
JIIEKTPOCHAOKCHHUSI.

Ymers:

VY1 - ycTpoiicTBO 000pyI0BaHUS
3JIEKTPOYCTAaHOBOK;

Y2 - KOHTPOJIUPOBATh COCTOSIHHE

BO3JYUIHBIX U  KaOeNbHBIX  JIMHUH,
OpraHu30BBIBaTh U IPOBOJUTH PabOTHI IO
UX TEXHUYECKOMY 00CTyKUBAHUIO;

VY3 - BBINOJMHATh ~ pacyeThl  pabouMx W
aBapUHHBIX PEKUMOB NEUCTBYIOIINX

AIIEKTPOYCTAaHOBOK u BBIOMPATH
000py/I0BaHuUE;

3HaTh:

31 ocHOBHEBIE TOJIOKEHUS MpaBUIl
TEXHUYECKOM JKCIUTyaTalluu
AIIEKTPOYCTAHOBOK;

HMeTh MPAKTHYECKUI ONBIT:
-COCTaBJICHHS ANEKTPUIECKUX CXEM

YCTPOMCTB DJIEKTPUYECKUX NOACTAHLMN U
ceTeit;
-MOJCPHU3AIMU  CXEM  JJIEKTPUYECKHUX




YCTPOMCTB MOJACTaHIUN;
-TEXHUYECKOIO o0cCITy>)KuBaHUS
TpanchopmMaTopoB U mpeoOpazoBaTeneit
AIEKTPUYECKOU SHEPIUU;

-00CIIy’)KUBaHUS o0opynoBaHus
pacIpenenuTeIbHbIX YCTPOMCTB
IIEKTPOYCTaHOBOK;

-OKCITyaTallkui BO3AYHIHBIX H KaOeJIbHBIX
JIMHUH JIEKTPOIIepeayH;

-[IPUMEHEHUS UHCTPYKLIIMM M HOPMATHUBHBIX
npaBujl 1MOpu COCTABJICHHUHU OTUYCTOB H
pa3paboTKe TEXHOJOTHYECKUX JOKYMEHTOB.

IIK 2.5. Pa3pabateiBath 1 0(OPMIISATH
TEXHOJIOTUYECKYIO H OTUYETHYIO TOKYMEHTAIIHIO.

Ymers:

Y1 - ucnosp3oBath HOPMAaTHBHYIO
TEXHUYECKYIO JOKYMEHTAITUIO "
WHCTPYKITUY;

Y2 - opopMisITH OTUETBI O TPOJICIIAHHON
pabore;

Y3 - BHOCUTH U3MEHEHUS B
NPUHIUNAAIBHBIE CXEMBl TPH  3aMeHe
npuOopoB anmnapaTtypbl
pacupeeauTeNbHbIX YCTPOMCTB;

3HaTh:

31 - ycnoBHBIE Tpadudeckue 0003HAYCHUS
AJIEMEHTOB AJICKTPUUECKHUX CXEM;

32 - BUOBI TEXHOJOTMYECKOH M OTYETHOH
JOKYMEHTAIUH, TIOPSIOK €€ 3aIOJTHEHUSI.

HMeTh MPAKTHYECKHUI ONBIT:
-COCTaBIICHHS ANEKTPUIECCKUX CXeM
YCTPOWCTB 3JEKTPUUYCCKUX TOJCTAHIIUNA U
CeTeH;

-IIPUMEHEHUS UHCTPYKIIMH ¥ HOPMAaTUBHBIX
MpaBUJl TPH  COCTaBJIEHWU OTYETOB U
pa3pabOTKe TEXHOJOTUYECKUX JOKYMEHTOB.




2.2 KOHTPOJIb U OlleHKA 0CBOEHHS YU4eOHOi M CIUIIHHBI/MEKIMCIUIIMHAPHOr0 KOMILTIEKca Mo pa3aeiam (TeMam)

DJIeMeHT Y4eOHO M CUUILUTHHBI/MEKIUCHUILIMHAPHOTO Kypca

Tekyuiasi aTrecTanus
(TekymMii KOHTPOJIb YCII€BA€MOCTH)

HaumenoBanue
OLICHOYHOI'0 CpeCTBa

Pe3yabTaThl 0OcBOEHUs (3HAHMS,
YMeHHs1, KOMIIeTeHINH)

Pazjen 1. | DuekTpuyeckue cxeMbl YJIEKTPUYECKHX MOACTAHIMI.

Tema 1.1 | Ob6opynoBanue 3JIeKTPHYECKUX TpaHncGopMaTOPHBIX HC; 113 31;32;V1,; 1IK2.1; [1K2.2; TIK1.3;
noACTAHIMH OK1

Tema 1.2 | Ob6opynoBaHue pacnpeae/JuTeJbHbIX NOACTAHIUNH M YCTPOICTB HC 31;32;V1,; 11K2.1; I1K2.2,

I1K2.3;0K1
Tema 1.3 | DiiekTpUYecKHe cXeMbl MOACTAHIMI HC 310; 36; V6; V7:.I11K2.2; I1K2.3;
OK2;0K3

Tema 1.4 | DuexkTpuvecKkue NoACTAHUUMA HC; I13; BCP 34;V3; V7; 11K2.2;0K4;0K5

Paznen 2 | Tsarosnle noacTaHIuN

Tema 2.1. | O0mme cBeJIeHUS 0 TATOBBIX NMOACTAHIIMAX HC 35;39;V2; V411K 2.3;0K7

Tema 2.2. | Taropbie NOACTAHIMH MOCTOSTHHOI0 TOKA HC; 113 33;37;V6; V&;IIK 2.5;0K8;0K9

Tema 2.3. | TsaroBble NOACTAHIIUYU NEPEMEHHOT0 TOKA HC;I13; BCP 38;V6; V8, IIK2.1; IIK 2.5;

Tema 2.4. | Tsarosble moacCTaAaHIMUA MeTPONoJuTeHOB. IlepeaBu:KHbIE TATOBBIE HC; BCP 31;32;V1; 1IK 2.1; IIK 2.2; TIK
NOACTAHIIMH 2.3;0K1

Pasznen 3. | O0cay:xuBanue  TpaHchopMaropoB M npeoOpa3oBaresiei
JIEKTPUYECKOI JHEPTUH

Tema 3.1 | Opranusanus TEXHHYECKOI 0 00CTy:KUBAHUS HC 34; ¥3; V7; 1IK2.2;0K4;0K5
3JIEKTPOOOOPY10BAHMS MOACTAHIUI

Tema 3.2 | Texuuueckoe 00cay:KuBaHNEe 000PY/10BAHUS HC 39;I1K1.4;0K6
TPpaHCHOPMATOPHBIX NMOACTAHIMA

Pasznen 4. | O0ciry:;kuBaHue 000py10BaHUSA paclpele/JuTelbHbIX YCTPOHCTB
3JIEKTPOYCTAHOBOK

Tema 4.1. | Texunueckoe o0cTy’KHBaHUE pacnpeleTHTEIbHbBIX OACTAHIUH HC 33; 37;¥6; V§;I1K2.5;0K8;0K9
U YCTPOWCTB

Pazgea S. | Texnosmornyeckast ¥ OT4eTHas JOKYMEHTALMSA HA MOACTAHLUAX 38;V6; V8; I1K2.1; I[1K2.5;




DJIeMeHT y4eOHOM AU CUMIIIMHbI/MEeKINCIMILINHAPHOIO0 Kypca

Tekymas arrecranus
(Tekyumii KOHTPOJIb YCIIEBAEMOCTH)

HaumenoBanue Pe3yabTarsl 0cBOCHUS (3HAHMS,
OI[€HOYHOT 0 CPeCcTBa YMEHHsI, KOMIETEeHI[HH)
Tema 5.1. | HopmaTuBHasi, TeXHMYECKasi JOKYMEHTALMS U HHCTPYKIUH HC 310; 36; V6; YV7:.I1K2.2; I1K2.3;

OK2;0K3

IIpomexyTounas arrecTanus no yueOHom
AUCHUILINHE/MeKIMCIUIVIMHAPHOMY KYpCY

9
KIIP

Ipunsamole coxpawenus, 3 — 3auem, /{3 — ougpgepenyuposannwiti sauem, HC — nakonumenvnas cucmema oyenusanus, 3 — skzameH, P3 — pewenue
3adau, TP — nanucaHnue u 3auuma meopieckux pabom(yCmHo uiu ¢ npumeHeHuem UHGOpMayuoHHbIx mexronoeuil) JI3 — umoau 6vinonHeHus u
3awuma aabopamopruix pabom, 113 — umoau evinonnenus u sauwuma npaxmudeckux pavom, I1P — nposepounas paboma, BCP — ¢vinonnenue
8HEAYOUMOPHO CAMOCMOSAMENbHOU pabomsl (DomauiHue pabomsl u opyeue uovl pabom uau 3adanuil), P3 — pewenue 3aday, 344 — ycmuule unu
nucvmennwvlil 3auem, KITP — evinonnenue u 3auuma Kypcogozo npoekma. s pe3yibmamoe 0C80eHUs YKA3bl8aom moabKo KOObl 3HAHULL, YMEHU U
KOMNnemeHyutl




2.3. Onenka ocBoeHuUs1 Y4eOHOM JUCIUIITTHHBI
2.3.1. Tekywiasi aTTecTalus CTY/I€HTOB.
Kpurtepuu oneHuBaHus yCTHOro (IHCbMEHHOI0) ONPOCA HA YPOKaxX

OueHka «OTJIMYHO» CTaBUTCS, ECIIH:

- CTyZIeHT OOHapyXHBaeT YCBOCHUE BCEro 00beMa IIPOrpaMMHOI0 MaTepHana;

- BBIJICIISIET TJIaBHBIC TIOJIOKEHUSI B M3YUYCHHOM Marepuaie W He 3aTpyJHsETCS IPH OTBETax Ha
BUJIOM3MEHEHHBIE BOMPOCHI;

- HE JIOMYCKaeT OIMIMOOK B BOCIIPON3BEICHUN N3yYEHHOTO MaTepraa.

OneHka «XOpOII0)» CTABUTCS, €CITH:

- CTYJICHT 3HA€T BECh U3y4YCHHBI MaTepHalr;

- oTBe4aeT 6e3 0coOBIX 3aTPyIHEHUI Ha BOIIPOCHI MIPENOIaBaATENs;

- B YCTHBIX OTBETaX He JIOMYCKAeT CePhEe3HBIX OIIMOOK, JIETKO YCTPAHSET OT/IeIbHBIE HETOYHOCTH
C TIOMOIIIBIO JIOTIOTHUTEIbHBIX BOIIPOCOB ITPETO/1aBaTElIs.

OneHka «y10BJIeTBOPUTEIbHO» CTaBHUTCS, €CITH:

- CTYZICHT OOHapYy)KMBAa€T YCBOCHHE OCHOBHOTO MaTepHuaja, HO HCTIBITHIBACT 3aTPYIHEHHE TIPH €0
CaMOCTOSITEIFHOM ~ BOCIPOM3BEICHUH M TpeOyeT MJOTONHHUTENBHBIX ¥ YTOUHSIONIMX BOIPOCOB
Hperio/aBaTess,

- TPEIIOYWTaeT OTBEYaTh Ha BOMPOCHI, BOCIPOHM3BOJISINETO XapaKTepa M HCIBITHIBACT
3aTpy/AHEHUE MIPU OTBETAaX Ha BUIOM3MEHEHHBIE BOTIPOCHI,

OneHka «Hey/I0BJIeTBOPUTETbHO» CTaBUTCS, €CITH

- y CTY/IeHTa NIMEIOTCS OT/IEbHBIE TPEJICTaBICHNS 00 N3y4eHHOM MaTepHaile, HO Bee Jke OoIrbast
9acTh MaTepraga He yCBOEHa.

2.3.2 CamocrosiTeibHasi padoTa
Kpurepun oueHuBaHus
YCTpoUCTBO M TEXHUYECKOE 00CTYKUBAHHE KOHTAKTHOM CETH

OueHka «OTJIMYHO» CTaBUTCSI, €CIIHU:

- 33/1aHK€ BBITNIOJHEHO B NOJHOM 00bEMe Ha 100%, MaTepua MoJHOCTHIO COOTBETCTBYET TEME,
U3JI0’KEeHHE YETKOE, OTBETHI HAa BOMPOCHI MCUEPIIBIBAIOIIHE.

OuneHkKa «XOpOILI0» CTABUTCS, €CIIH:

- 3a/1aHKe BbINOJIHEHO Ha 70%, U3/10’)KeHHe HETOYHOE, CTYICHT 3aTpyAHsAETCsl IPU OTBETaxX Ha
BOIIPOCHI.

OueHka «y10BJIe€TBOPUTEIBHO» CTaBUTCS, €CIIH:

- 3a/1anue BbINoIHEHO Ha 40-50%, u310XkeHUEe MaTepualla BhI3bIBACT 3aTPyAHEHUE, OTBETHI HA
BOIPOCHI 3aTPYTHEHHBIE UM OTCYTCTBYIOT.

OneHka «Hey/10BJIeTBOPUTEIbHO» CTaBUTCS, CIIH

- 33/IaHH€ HE BBINIOJIHEHO B MOJHOM O00BEME.

2.3.3 KypcoBoe npoeKTHpOBaHHe

Kputepun oueHku

«3aueT» CTAaBUTCS B Cllydae, €ClIM BCE TEOPETHUECKUE BOTIPOCHI U MPAKTUYECKUE 3aaHUS
PaCKpPBITHI U PELICHBI MOJHOCTHIO. [Ipy BRIMOTHEHNN MTPAKTUYECKOTO 3aJJaHHsI CTYAEHT 000011
paHee YCBOCHHBIE 3HAHUS U clieiall CBoM BbIBOABI. K 3a1auam npuBeIeHbI MOSICHEHHSI, TOCTPOESHBI
rpaduku (rae 3To TpedyeT ycioBue)

«He3a4er» cTaBUTCS B TOM CJIy4ae, €CIIM TEOPETUIECKHUE BOIIPOCHI HE PACKPHITHI. 3a1aun

pemiensl Ha 50%.
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2.3.4. llpakTH4yecKue 3aHATHA
Kpurtepuu oneHuBaHusI IPAKTHYECKUX 3aHATHIA

Kpurtepuu ouenkn

«OTJHUYHOY» - CTaBUTCS IPU MPABWIEHOM O()OPMIICHUH, TPABUIIBHO, BHIIIOJIHEHHBIX pacyeTax,
CBOEBPEMEHHOM caue U 3alllUTe U MPU MPABWIBHBIX OTBETAX MPH 3aIIUTE;

«XOPOIIO» - CTABUTCS NIPHU HE3HAYUTEIIBHBIX OTCTYIICHUSIX B 0(DOPMIICHUH, OJHON-ABYX
omuOKax B pacueTax, CBOCBPEMECHHOH C/lade U 3aIUTe;

«yIOBJIETBOPUTEJIbHO)» - CTABUTHCSI TP OMIMOKAxX B 0POPMIICHUH, B pacueTax u
HECBOEBPEMEHHOM c/1aue, a TaK K€ €CJIM MPHU 3allUTe CTYACHT HE OTBETUJI HA TPU BOIIPOCA;

«HEeY/10BJIETBOPHUTEIbHO»- TIPY HEBBITIOJTHCHUH 3aaHHUS.

2.3.5. [Ipome:kyTouHasi aTTecTanusi — B popMe IK3aMeHA
Kpurtepuu onieHuBaHusi 3K3aMeHa
Kpurtepuu onenku:

«OTJIMYHO» - CTABUTCS MPH MPABUIILHOM OTBETE HA TPY BOIIPOCA U3 PA3HBIX Pa3/eiioB;

«XOPOLIO» - CTABUTCS NPY IPABUIIBHOM OTBETE Ha TPH BOIIPOCA, JIBA U3 KOTOPBIX U3 OJHOTO pas3zeia;
«Y/A0BJIETBOPHUTEJIBLHO» - CTABUTCS ITPH IIPABUIBHOM OTBETE HA JIBA BOIPOCA;
«HEY/I0BJIETBOPHTEIbHO»- IIPH OTCYTCTBUH OTBETA HA BOIIPOCHI.

3.KOHTPOJIbHO-0LICHOYHbIE MAaTEPHAJIbI
3.1. Texkymas arrecTauust CTyJA€HTOB.

TGKYHIaSI arreécrauvsa Mo MCEKIAUCHUINIMHAPHOMY KOMIUICKCY <(YCTp0ﬁCTBO N TEXHHUYECCKOC
00CITy’)KUBaHNE KOHTAaKTHOM CETU» MPOBOAUTCS B (POpME KOHTPOJIBHBIX MEPOIPUATHH (ycmHublii onpoc,
OYeHKa MmeopuecKux pabom 6 guoe 00K1a008, pehepamos u npezenmayuii Ha CEMUHAPCKUX 3AHAMUSX,
3awuma npakmuyeckux pabom u np.), olicHUBaHUE (HaKTHUECKUX PE3yJIbTATOB OOYYCHUS CTYICHTOB,
OCYIIECTBIISETCA MIPENOAaBaTENEM.

OOBeKTaMH OLIEHUBAHUS BBICTYNAIOT:

- yueOHasi TUCLUIUIMHA (AKTUBHOCTh HA 3aHATHUSAX, CBOEBPEMEHHOCTH BBINOJHEHUS Pa3IMUHbIX
BUJIOB 33JJaHUH, TOCELIaeMOCTh BCEX BUJIOB 3aHATHH 110 aTTECTYeMOM TUCLMILINHE);

- CTEINEHb YCBOEHUS TEOPETUUECKUX 3HAHUIL;

- YPOBEHb OBJIQJICHUS IPAKTUYECKUMHU YMEHUSMHU M HaBbIKaMM 10 BCEM BHJIaM Y4eOHOMH paboThl;
- pe3ybTaThl CAMOCTOSITENBHOM PabOTHI.

AKTHBHOCTh CTY/AEHTa Ha 3aHATUAX OLICHMBAETCS HAa OCHOBE BBIINOJHEHHBIX CTYAEHTOM paldoT M
3aJJaHUi, IPEeAYCMOTPEHHBIX JaHHOH pabouell mporpaMMoil MEKAUCLHUIIMHAPHOTO Kypca.

3aganus 119 TeKylIed aTTeCTAlMU.

Paszjnen 1.DnekTpuyeckue cxeMbl YJIEKTPUYECKHX MOACTAHIIHIA.

Tema 1.1 OGopynoBaHue 3JIeKTPHYECKUX TPAHC(POPMATOPHBIX MOACTAHIUI

Bonpocs! U151 yCTHBIX ONPOCOB:

1. O6mue cBeneHust 06 060PyIOBaHUU HIEKTPUUECKUX MTOACTAHIIUHA.

2.CucrteMbl TOKa 1 HOMUHAJIbHBIE ITaPaMEeTPhl AEKTPOYCTAaHOBOK.

3.IIpou3BOACTBO  MEKTPUUECKOM  SHEPrMM  HA  DJIEKTPOCTAHIMAX,  JHEPreTHMYeckhue U
3JIEKTPOIHEPTeTUUECKUE CUCTEMBI, TPaHC(POPMATOPHBIE MOACTAHIINU U X K@fcn@nxaunﬂ.
Tema 1.2 O0opynoBanune pacnpeneJMTeJbHbIX MOACTAHIMN U YCTPOHCTB

Bonpocs! 111 yCTHBIX OIPOCOB ©

1.PacnipenenutenbHble ycTpoiicTBa HanpsbkeHueMm Boiie 1000 B

2.PacnpenenutenbHble ycTpoiicTBa Hanpsbkenruem 1o 1000 B.



Tema 1.3 DiekTpuUecKkne cxeMbl MOACTAHUMIA

Bonpocs! 111 YCTHBIX ONPOCOB:

1.Ycnoable rpadudeckne 0003HAUCHUS JIEMEHTOB AIEKTPUICCKIX CXEM
2. Jloruka moCTPOCHHUS CXEM, TUTIOBBIE CXEMHBIC PEIICHUS

3.I'1aBHBIE CXEMBI TOICTAHIINI

4. TIpuHIMIHAIBHBIE CXEMbI IKCIUTYaTHPYEMBIX JIEKTPOYCTAHOBOK

Tema 1.4 DiekTpuUecKre MOACTAHIMHU

Bomnpocs! 111 yCTHBIX OIPOCOB :

1. Cxembl U KOHCTPYKIMH 3IEKTPUUECKUX MOJCTAHLIUH.

2. 'paduku Harpy30K AIEKTPOYCTAHOBOK

3. OmnpeneneHre MOIITHOCTH PAaHOHHBIX IOTPEOUTEICH

4. OnpeneneHue MOJHON MOIIIHOCTH TOICTAHIINH.

5.Pacuetsl pabounx TOKOB B pacnpeaenuTeabHbIX yeTpoicTBax 10 1000 B

6.PacueTsl pabounx TOKOB B paclpeieanTeNbHbIX yeTpoiicTBax Boie 1000B

7. 3azeMJISIOIIME YCTPOMCTBA ANEKTPUUYECKUX MOICTAaHIMH, 3aIlIUTHBIE U paboune 3a3eMIIeHus,
KOHCTPYKIUS, pacyeT 3a3eMJISIOIINX YCTPONUCTB

8. KoHcTpyKImsi, mapaMeTpbl akKyMyIsSTOPOB, TIPOILIECCH, TPOUCXOASAIINE B HUX TIPH 3apsiJIKe U pa3psake
9.Co06cTBEHHBIE HYX/IBI DJIEKTPOYCTAaHOBOK.

10.CucremMbl UTaHUS COOCTBEHHBIX HYX/I.

11. BriOop ycTaHOBOK COOCTBEHHBIX HYXKI

Pasznen 2 TaroBbie mojacTaHIuA

Tema 2.1. O01mme cBeleHUs 0 TATOBBLIX MOJACTAHIIHAX

Bomnpocs! 111 yCTHBIX OIPOCOB :

1.Haznauenwue, knaccudukamms, CXeMbl TATAHUS TATOBBIX MOACTAHITUH.

2.HopMbI prCOETMHEHNS TATOBBIX MOJACTAHIINI K TUTAIOIICH CETH.

Tema 2.2. TaAroBbie NOACTAHINHN NNOCTOSTHHOI'O0 TOKA

Bonpocsl 11l YCTHBIX OIPOCOB :

1.00mume cBeAeHHS O TATOBBIX MMOJACTAHIIMAX ITOCTOSHHOTO TOKA.

2.CxeMa MUTaHUS TATH M HETATOBBIX MMOTPEOUTENEH OT TATOBOM MOJICTAHIIUU MTOCTOSIHHOTO TOKA.
OpnonmHetHas cXxemMa TATOBOM MOJCTaHIIUH ITOCTOSIHHOTO TOKA.

3.CujioBBI€ MOTYIIPOBOHUKOBBIC MPUOOPHI. TeXHUYECKHE XapaKTEPUCTHKH, TTapaMETPhl U
KOHCTPYKITUS MPE0Opa30BaTEIIbHBIX arperaToB, CXEMbI BBITIPSIMIICHHUS.

4.CrnaxwuBaroniue ycrpoiicta. Cxema PY-3,3 kB.

5.BBICTPOACHCTBYIONINE BBIKIIOYATEIH MOCTOSTHHOTO ToKa. CXeMbl yIIpaBiIeHUS
OBICTPOACHCTBYIOIIHNX BBIKITIOUATEIICH.

6.KoHCTpyKIIKS TATOBBIX MMOACTAHLIUN MOCTOSSHHOTO TOKA, pacyeT MOIIIHOCTH.
7.YCTpOKCTBA 3alIUTHI OT MePEHANPSHKECHUI

Tema 2.3. TsAropble NOACTAHIIUM EPEMEHHOI0 TOKA

Bomnpocs! 11 yCTHBIX OIPOCOB ©

OO1u1re cBeeHUs O TATOBBIX MOJCTAHLUAX IEPEMEHHOro Toka. Cxema NUTaHus TATU U

HETSTOBBIX TOTPEOUTENEH OT TATOBOH MOACTAaHIIMY IIEPEMEHHOTO TOKa. TAroBble TpaHC(POPMATOPHI,
YCIOBHS UX MapaiesbHOM paboTel. KOHCTpYKIUS TATOBBIX MOJACTAHIUI TEPEMEHHOT0 TOKA.
Cxema PVY-27,5 kB. Pacuer MoImHoCTH U BBIOOP 000py10BaHUS

OO11re cBeIeHUs O TATOBBIX MOJICTAHLIUAX IEPEMEHHOr0 ToKa Ajsl cucteMbl 2x25 kB, PY-2x25 kB.
OOmu1re cBeieHNs O KOMIIEHCUPYIOUX ycTpoiicTBax. [IpononbHas u nonepegélaﬂ

KOMIIEHCAIUS] PEaKTUBHON MOIIHOCTH.

Tema 2.4. TsiroBble moACTAaHIMU MeTPONOJAUTEeHOB. [lepenBuKHbBIC TATOBBIE MOACTAHIUH
Bomnpocs! 111 YCTHBIX ONPOCOB:

1.0co6eHHOCTH TATOBBIX MOJICTAHLIUN METPONIOJIMTEHOB, OCHOBHOE 000PYI0OBaHHE, CXEMBI
pacnpeennuTeNbHbIX YCTPOICTB.



2.Haznauenue, 000pyJ0BaHuE MEPEIBUKHBIX TATOBBIX MOJICTAHLUHN IOCTOSSHHOTO U [IEPEMEHHOTO
TOKA.

Pa3nea 3. O0cay:xxuBanue TpancopMaTopoB U npeodpa3zoBaresieil 3JIeKTPHYeCKO IHePIUH
Tema 3.1

Opranu3zanusi TeXHH4eCKOro 00c/1yKNBaHUS 3JIEKTPOOOOPYA0BAHMS MOACTAHIMI

1. Opranuzanusi TEXHUYECKOT0 00CITyKUBaHHsI 000PyI0BaHUS MOJICTAHLIUI

2.OCHOBHBI€ T0JIOKEHUSI ITPaBUJI TEXHUYECKOH 3KCILTyaTalluy 3JIEKTPOYCTAHOBOK

Tema 3.2

TexHuyeckoe 00c/Iy;kUBaHNEe 000PYAOBAHNS TPAHC(POPMATOPHBIX MOACTAHIUH
1. Buzbl paboT ¥ TEXHOJIOTHS OOCITY)KHBaHHS TPAHCHOPMATOPOB

2. Buzpl paboT U TeXHOJIOTHS 0OCTY’)KHBaHUs peoOpa3oBaTeieit

3.Bunpl paboT U TEXHOJIOTUS OOCITYKUBaHMSI 3aIIUTHO-KOMMYTAI[MOHHBIX alllIapaToB
HanpspkeHueM Beime 1000 B.

4.Bunel paboT ¥ TEXHOJIOTHS OOCTYKUBAHUS 3alIUTHO-KOMMYTAIIHOHHBIX alnapaToB
HanpsbkenueM 10 1000 B.

Pazgen 4. O0cayxnBanne 000py10BaHUS paclpeleTuTebHBIX YCTPOICTB 2JIEKTPOYCTAHOBOK
Tema 4.1.

TexHuyeckoe 00c/Iy;KUBaHME paclpeaeuTelbHbIX NOJACTAHUMI H YCTPOHCTB

1.Buzpl ¥ TEXHOJIOTHH paboOT MO 00CTYKUBAaHUIO 000PYA0BAHUS pacpeeTuTENbHbBIX

YCTPOMCTB ¥ U3MEPUTENBHBIX TPAaHCPOPMATOPOB

2. Buzpl v TeXHOJOTUH paboT MO 00CITYKMBaHUIO 000PYI0OBAaHUS KOMIIEKTHBIX
pacnpenenuTenbHbIX YCTPONCTB

Paspnen 5. TexHonnoruyeckass U 0TYETHAs JOKYMEHTALMSA HA MOACTAHIMAX

Tema 5.1.

HopMaTuBHasi, TeXHUYecKasi JOKYMEHTAIUSI 1 HHCTPYKIMHU

1. Buapl TEXHOJIOTUYECKOW U OTUETHON JOKYMEHTAIIUH, TTOPSAO0K €€ 3aI0JTHCHUS

2. CocTaB TEXHUYECKON M UCTIOJTHUTEILHON JOKYMEHTAIIMU Ha MOJICTAHIIUH.
[IpoekTHO-TEXHUYECKAs] TOKYMEHTAIIHS.

3. OneparuBHas gokyMeHTanus. JKypHasibl U OJIaHKH.

O0beM U Ha3HAYEHHUE OTACIBHBIX KypHaIOB U (hopm. Cpoku mepecMoTpa JOKYMEHTAIUH

4.Criucku paOOTHUKOB, HHCTPYKITMH 10 3KCIUTyaTallud 000PYIOBAHMS M IOJDKHOCTHBIC MHCTPYKITHH.

4. CamocrosiTeJibHasi padoTa CTYIeHTOB.
3ajaHus JJ151 CAaMOCTOATEILHOM padoThI
Paznen 1.JnekTpudecKkue cxeMbl 3JIEKTPUYECKUX MOACTAHIUIA.
Tema 1.4 DiekTpuYecKue NOACTAHIUMN
IMoaroroBka 10KJIA0B U MPe3eHTANMI HA TeMbI:
1. Cxembl U KOHCTPYKIIMH 3IEKTPUUYECKUX MOCTAHIIUN.
2. I'pacduku Harpy30K 2JMEKTPOYCTAHOBOK
3. OnpeneneHue MOIIHOCTH PAOHHBIX MMOTpeOUTENeH
4. OnpeneneHue MOJTHON MOITHOCTHU TOJICTAHIIHH.

Pasznen 2 Taroprle moacTaHIuu

Tema 2.4. Tsaarosbie noacTaHIMM MeTponoInTeHOB. IlepeaBuiKkHbIE TATOB6IC MOACTAHINH
IMoaroroBka A0KJIA0B U Mpe3eHTALMNA HA TeMbI:

1.0co6eHHOCTH TATOBBIX MOACTAHIIUN METPOTIOIUTEHOB, OCHOBHOE 000PYIOBAaHUE, CXEMBI
pacIpenenuTeNbHbIX YCTPOUCTB.

2.Ha3znauenue, 000pyA0BaHHE MTEPEIBUKHBIX TSATOBBIX MOJCTAHIIMMA MOCTOSHHOTO U MTEPEMEHHOTO
TOKa.



5.33}13HI/IH Ha NPAKTHYECCKUEC 3AaHATUSA

Pa3nea 1. DuekTpryeckne cxemMbl 3J1eKTPHYECKUX MOACTAHIUM.

Tema 1.1 O0opyaoBanue 3J1eKTpHYECKUX TPaHCGOPMATOPHBIX NOJACTAHIMI
1.«Pacuet TokoB K3 B anexkrpoycranoBkax HanpskeHueM Boie 1000 B ais
OHOpHOﬁ IIOACTaHIIN» (B MaKCMaJIbHOM U MUHUMaJIbHOM pC)KI/IMC)

2.«Pacuet TokoB K3 B anekrpoycranoBkax HanpsbkeHueM Boiiie 1000 B

JUISl TPAH3UTHOM MOJCTAHLIMKY (B MAKCUMAJIbHOM U MUHUMAIBHOM PEKUME)
3.«Pacuet TokoB K3 B anekrpoycranoBkax HanpsbkeHueM Boie 1000 B as
OTIIA€YHOM MOJCTAHIIMW (B MAKCUMAJIbHOM U MUHHMAJIbHOM PEKUME)
4.«IIpoBepKa TOKOBEIYIIUX YaCTEH HA AIEKTPOANHAMHUYECKYIO CTOUKOCTh»

5.«/3yueHre KOHCTPYKIIMH BbICOKOBOJIbTHBIX BBIKJIFOUATEIIEH»

6.«Bb100p BHICOKOBOJIBTHBIX BBIKITIOYATEICH U pa3beTMHUTEIICH»

7.«/3yueHne KOHCTPYKIMU PYOUIIbHUKOB, IEPEKIIIoYaTeNel, MaKeTHBIX BBIKJIIOUATEIeH»
8.«3y4yeHne KOHCTPYKIIMH MarHUTHOTO MyCKaTelNsI U KOHTAKTOpa»

9.«M3y4eHne KOHCTPYKIMH MTPEIOXPaHUTENCH U MX BBIOOP»

10.«M3y4uenue KOHCTPYKIMU CUIIOBBIX TPAaHC(POPMATOPOB»

11.«M3yueHne KOHCTPYKIMK aBTOTPAaHC(HOPMATOPOB»

12.«V3mepurenbHbie TpaHCHOPMATOPHI HATIPSKEHUSI»

13.«M3meputenbHbIie TpaHCHOPMATOPHI TOKA»

14.«Bp100p TpaHchopMaTOpOB HAPSHKEHUS PACIIPEIETUTEIbHBIX YCTPONUCTBY

15.«Bp100p TpaHchopmMaTopoB TOKa»

16.«M307TOPBI pacipeeInTeNbHBIX YCTPOCTB. Ha3HaueHne, THITBI, TapaMeTphl, KOHCTPYKITUS»
17.«[llunbl ¥ TPOBOJA pacHpeaeIUTENbHBIX YCTPOHCTB. HazHaueHue, TUIIbI, TapaMeTphl, KO HCTPYKIIHSI»

18.«Kabenu. Haznauenwue, TUIIBI, TapaMeTPhl, YCTPOMCTBO, YCIOBHBIE 0003HAYCHUS»
19.«Bw160p TOKOBEAYIMX YACTEH pacIPEICTUTEIBHBIX YCTPONCTB U UX MPOBEPKA
Ha 3JICKTPOIMHAMHUYECKYIO CTOHKOCTBY.

Tema 1.4 DnekTpudecKkue NOACTAHIUMN

1.«MccnenoBanue cxeMbl OTIOPHOM TOJICTAHITAM
2.«MccnenoBanre cXeMbl TPAH3UTHOM TOICTAHIIHI
3.«ccenoBaHne cXeMbl OTIIACYHOM MOICTAHLIUI

4. «HccnenoBaHue CXeMbl TYTUKOBOM MOCTAHITUN
5.«MccnenoBanne cxembl AnekTpuaeckor noacrannuu 10/0,4 kB

Pa3pen 2 Tarosnle noacTaHuu
Tema 2.2. TAroBbIe NOACTAHINYN NOCTOSTHHOIO TOKA
1.«/3yueHne KOHCTPYKIMH ObICTPOICHCTBYIONIETO BBIKIIFOUATENIS MOCTOSHHOTO TOKa

2.« HUccnenoBanue cxeMbl yIpaBiieHUs ObICTPOICHCTBYIONIUM BBIKITIOYATEIEM MOCTOSTHHOTO TOKA
3.«HcciaenoBanue cxeMmsl PY 3,3 kB TAroBo# noAacTaHIIMK OCTOSIHHOI'O TOKa»

Tema 2.3. TsiroBbie NOACTAHIMYA EPEMEHHOI0 TOKA
«M3yuenne koHcTpykuuu PY-27,5 kB»
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IIpakTnyeckue 3aHATHSA

Pa3nes 1. DuekTpruyeckne cxeMbl 3J1eKTPUYECKUX MOACTAHIUH.

Tema 1.1 O0opyaoBanne 2JIeKTPHYECKUX TPAaHCPOPMATOPHBIX NOACTAHIMI
Tema: «Pacuer TokoB K3 B anexTpoycraHoBkax HanpskeHueM Boinie 1000 B s
OHOpHOﬁ OACTaHIIU» (B MaKCHMaJIbHOM U MUHUMAaJIbHOM pexche)



Ieab 3aHATHA: HAYYUTHCA COCTABIIATH CPABHUTEIBHBIC XAPAKTEPUCTUKHU DPA3IUYHBIX IIPOBOJOB
HpI/IMeHSIeMbIX Ha KOHTaKTHOﬁ CCTHU.
Wcxonuble TaHHbBIC: TUM U Y3€J LIETHOM KOHTAKTHOM MOJBECKH (3a4at0TCs MPENOIaBaTesIeM COrIacHO

taom. 1.1, 1.2).

TUIBI KOHTAKTHBIX TTOJBECOK

Tabmuna 1.1

Howmep Hecymuii Tpoc KoHnTakTHBI Cucrema Toka Tun noxBecku

BapuaHTa MPOBOJT

boxoBOM MyTh

— IIBCM-70 M®-85 [TocTositHHBII KC 70

IlepemeHHbII

['J1aBHBIN TyTh

1 M-120 bp®-100 [TocTostHHBII 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

9) M-120 2M®-100 > KC 160

6 I[MBCM-95 Hn®-100 [lepemeHHBIH KC 120

7 M-95 bpd-100 To xe KC 160

8 I[MBCM-95 bpd-100 —»- KC 140

0 M-95 M®-100 KC 160

10 [IBCM-95 M®-100 > KC 140

Tao0mmia 1

V3en nenHod KOHTaKTHOU ITOJBECKH

Howmep 'V3en enHOM KOHTaKTHOM ITOJBECKH

BapuaHTa

1 AHKEpPOBKa KOMIIEHCUPOBAHHOM IIEMTHOM KOHTAKTHOM MOJBECKU Ha IEPEeroHe
(puc. 1.1)

2 AHKEpOBKa MOJYKOMIIEHCUPOBAHHOM LEMHONW KOHTAKTHOW MOJIBECKH Ha OOKOBBIX|
MyTsAX Ha cTaHuu (puc. 1.2)

3 CpenHsss aHKepOBKa KOMIICHCHUPOBAHHOM IIEMHON KOHTAKTHOW MMOJBECKH st
reperona (puc. 1.3)

4 CpenHss aHKEpOBKa IOJYKOMIICHCHPOBAHHOW LIEMHOW KOHTAaKTHOM IOJBECKHU
OOKOBBIX IyTel cTaHuu (puc. 1.1)

9) KperuieHne Hecyiero Ttpoca Ha HEHU30JMPOBAHHOM KOHCOJNIM U Ha KECTKOM
nonepeunHe (puc. 1.4, 1.5)

Tabauna 2

KpaTKI/Ie TCOPETUUYCCKUEC CBCACHUA

HpI/I BH60pe OIMIOPpHOI'0 y3Jjia U ONPCACICHUU crocoba AHKCPOBKH IIPOBOIOB LIENTHON KOHTAKTHOM
IIOABCCKHU HCO6XOI[I/IMO YUUTBIBATh CKOPOCTH ABMKCHHA IMOC3A0B 110 JaHHOMY YYAaCTKY H TO, YTO 4YEM
BbIII€ CKOPOCTH IABWKCHUSA II0C300B, TCM OOJIbIIIEH 3JIACTUYHOCTHIO J0JDKHa 06J'Ia,[[aT]':> OCIrHas
KOHTAaKTHasd I1oaBCCKa.

ApMaTypa KOHTaKTHBIX ceTel MMpEaACTABJIACT co00M KOMILICKC Z[CTaHCﬁ, NpeaAHa3HAYCHHBIX JJIA
KpCILJICHUSA KOHCTpYKHHﬁ, (I)I/IKcaI_II/II/I IIpoOBOAOB U TPOCOB, C60pKI/I Pa3JIMYHBIX Y3JIOB KOHTAKTHOM
ceru. OnHa J0JDKHa 06.]'[8.)13.TL JIOCTaTOYHOM MEXaHHYECKOM MMPOYHOCTHIO, xopomeﬁ CONpATracMOCThbIO,



BBICOKOM HAJCKHOCTBIO M TAKOW K€ KOPPO3UMHOU CTOMKOCTBIO, @ JUIi CKOPOCTHOI'O TOKOCheMa —
elle ¥ MUHUMaJIbHOW MAaCCOU.

Bce neranu KOHTaKTHBIX CETEH MOKHO PAa3[C/IUTh HA JIBE IPYIIIbI: MEXaHUYECKUE U TOKOIIPOBOIAIIHE.
K niepBoii rpynmne OTHOCATCS IeTalli, paCCUUTAHHBIE TOJIBKO HA MEXaHUYECKHUE HArPY3KU: KIIMHOBOU U
LIAHT'OBBIM 3aKMMBI JUIsI HECYILETO TPOCa, Cella, KOYIIM BUJIOYHBIC, YIIKU Pa3pe3HbIe U HEPA3PE3HbIC
U T.IL.

Ko Bropoil rpymme — peranu, pacCUMTaHHbIE HAa MEXAaHUYECKHE M DJJIEKTPUYECKHUE HArpy3Ku:
LIAHT'OBBIE 3aKMMBI JUIsI CTBIKOBAHMS HECYILETO TPOCA, OBAJIbHBIE COCAMHUTENIH, CTBIKOBBIE 3aKMMBbI
JUIsL KOHTAaKTHOTO IIPOBOJA, CTPYHOBBIE, COCIMHHUTEIBHBIE U IEpEeXOaHble 3axkumbl. [0 Marepuany
W3rOTOBJICHUS JIeTaJld apMaTyphl JEJATCS HAa YyTyHHblEe (KOBKUM WM CEPbI UyryH), CTaJlbHbIE, U3
[BETHBIX METAJUIOB M UX CIUIaBOB (M€, OpOH3a, AIIOMUHUH, JTAaTYHB).

N3penusa u3 4yryHa MMEOT 3allUTHOE aHTUKOPPO3HMHOE MOKPBITUE — ropsdee OLMHKOBAaHUE, a W3
CTaJIM — DJIEKTPOJIUTUYECKOE OLIMHKOBAHUE C MOCIEAYIOIINM XPOMUPOBAHUEM.
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Puc. 1.1. AHKepoBKa KOMIICHCHPOBAHHOW IICITHOH KOHTAKTHOW IOJABECKH IIEPEMEHHOTO (s1) |
IMOCTOSTHHOTO (6) TOKa:

1 - oTTsKKA aHKEpHas; 2- KPOHIITEHH aHKepHBIN; 3, 4,19-Tpoc KOMIIEHCaTOpa CTAIBHOW JTHaMETPOM
11 mm, mouHoii cootrBerctBeHHO 10,11,13 M; 5 - 010k KommeHcaTtopa; 6 - KOPOMBIC/IO; 7 - IITaHra
«YIIKO - IBOMHOE yIIKO» AnuHoM 150 MM; 8 - muiacTuHa peryaupoBoYHasi; 9 - U30JATOP € MECTHKOM;
10 - usomnsTOp C cepbroif; 11 - anexTpuueckuit coeAMHUTEND; 12 - KOPOMBICIIO ¢ ABYMS IITaHramu; 13,
22 - XOMyT COOTBETCTBEHHO Ui 25-30 rpy30B; 14 - orpaHUMuYUTENb A TUPISH TPY30B OJIUHAPHBIN
(ci) u cnBoennsbiit (0); 15 - Tpy3 xkene300eTOHHBIN; 16 - TPOC OrpaHUYUTENS TPY30B; 17 - KPOHIITEHH
OTPaHMUUTEINS IPy30B; 18 - MOHTa)kHbIE OTBEPCTHSL; 20- IITAHTa «IECTUK-YIIKO» nHOM 1000 MMm; 21
- KOpPOMBICIIO Ul KpEIJIEHUs JBYX KOHTAKTHBIX MPOBOAOB; 23 - mTaHra ana 15 rpysos; 24 -
OTPaHUYUTENb ISl OJIMHAPHON THPISHBI Tpy30B; Ho - HOMUHaMbHAsE BBICOTA MOJBECA KOHTAKTHOTO
MIPOBOJIa HAJl YPOBHEM TOJIOBKH Pelbca; by - paccTosHUE OT TPY30B JI0 3eMIIK WK (pyHIaMeHTa, M
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Puc. 1.2. AHKepoBKa MOJTYKOMIICHCUPOBAHHOW IIEMTHOM MOJABECKU MIEPEMEHHOTO TOKa C ABYXOJIOYHBIM
KOMIIEHCATOPOM (@) ¥ ITOCTOSIHHOI'O TOKA C TPEXOJIOYHBIM KOMIIEHCATOPOM (0):

1 - oTTAKKa aHKEpHas;, 2 - KPOHIITCHH aHKEPHBIM; 3 - IITaHTa «IECTUK - ABOMHOE YIIKO» JUTMHOM
1000 MM; 4 - H30JATOP C MECTUKOM; 5 - H30IATOp C cephroif; 6 - Tpoc KOMIIEHCATOpa CTaJbHOM
muamerpom 11 mMMm; 7- 6I10K KOMIIEHCATOpa; 8- IMITaHTra «Iec- THK-ymKo» AmuHou 1000 mm; 9 - mrradra
s Tpy30B; 10 - rpy3 kene300eToHHbIN; | | - orpaHMYUTENL IS OQUHAPHON TUPISHILI Tpy30B; 12 -
TPOC OTpaHUYUTENS TPY30B; 13 - KPOHIITEHH OrpaHUYUTEeNs TPy30B; 14 - TpoC KOMIIEeHcaTopa CTAIbHOM
muamerpom 10 mwm, mmuuoit 10 m; 15 - xomyT st rpy3oB; 16 - orpaHuyurtens A CABOCHHOM
TUPISHIBI TPY30B; 77 - KOPOMBICIIO JUIsl aHKEPOBKHU JIBYX MPOBOJIOB
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aHKEpPOBKa KOMIIEHCUPOBAaHHOM (a-7) M TOJYKOMIIEHCUPOBAHHON (€) MLENHbIX KOHTaKTHBIX
MOJIBECOK; JUIsl OJMHAPHOTO KOHTAaKTHOTO mpoBoja (0), JIBOWHOTO KOHTAKTHOTO TpoBoja (T);
KpEIUIEHHE HEeCYIIero Tpoca M Tpoca CpelHEel aHKEpOBKM Ha W30JMPOBAaHHONW KOHCOJHM (B) M Ha
HEH30JIMPOBAHHON KOHCOIH (D):

1 - ocHOBHOW HeCymHMil TpocC; 2 - TPOC CpeAHEW AaHKEPOBKM KOHTAKTHOTO TPOBOAA; 3 - JIOTOJN-
HUTEIBHBIA TpoC; 4 - KOHTAaKTHBIA MPOBOI; S5 - 3@KHM COCOUHUTEIbHBIN, 6 - 3aKUM CpeaHen
AHKEPOBKH; 7- KOHCOJb M30JIMPOBAHHAS, 8 - CEIJI0 JBOWHOE; 9 - 3aKUM CpelHeld aHKepOBKH JUIs
KperuieHust Ha HecymieM Tpoce; 10— u3onsrop.
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Puc. 1.4. Kpemnienue Hecyniero Tpoca Ha HEU30JIMPOBAaHHON KOHCOJIH
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Puc. 1.5. Kperuienne Hecymiero Tpoca Ha KECTKOH IMOIepedrHe: a - oO0muil BUa ¢ (GUKCUPYIOIIUM
TpocoM; 6 - ¢ (DUKCATOPHON CTOWKOHM; B — TpPe-YroJbHBIM MOABEC cO cKoOamu: 1 - omopa; 2 -
noriepeunHa (purens); 3 - TPEYroJIbHBINA NOBEC; 4- TPOC PUKCHPYIONIHIA; S5- cTOWKa (hukcaTopHas; 6 -
(ukcarop; 7- mranra guameTpom 12 Mm; 8 - cko0Oa; 9 - ceprra ¢ mectukom; 10 - GOJIT KPIOKOBOI
[Topsimok BEIMOJTHEHUSA

° BriOpath omopHBIA y3en A 3alaHHOW KOHTAKTHOM TOJBECKH M 3apHCOBAaTh €T0 CO BCEMH
reoMeTpuYecCKuMHU napamerpamu [7, c. 80].

° [Tomo6paTe MaTepuan u ceuyeHrue MPOBOJIOB IS MPOCTHIX M PECCOPHBIX CTPYH OTIOPHOTO y3I1a.
° BriOpatps, momp3ysace [6, 9 wm 12], nmeramm uisi 3alaHHOTO Y3J7la, HAaMMEHOBAaHUE H
XapaKTEPUCTHKH KOTOPBIX HEOOX0IMMO 3aHecTH B Tabm. 1.3.

° Haittu nerans juisi CTHIKOBaHMSI KOHTAaKTHOTO MPOBOJIa U COCIMHEHHUSI HECYILEro Tpoca,
KOTOpBIE TaK)Ke 3aHECTH B Ta0OI. 1.3.

Ta0mma 1.3

Jeranu y1st y3710B KOHTAaKTHOM CETH

V3en nojBecku,[HanmMeHoBaHue IN°® meTainu Marepuan neranu [[[pumeyanne

NeTau JUIs y3ia eTann

1. Onucars nasnauenwe M MecTo YCTAHOBKM IIPOJOJIBHBIX W IIONEPEYHBIX JJIEKTPUUYECKUX
COEIMHUTEIIEN.

2. Onmcarh Ha3HAUCHWE HEH3OJMPYIONINX CONPSUKEHHH. 3apHcOBAaTh CXEMy HEH3OIMPYONIEro
COTIPSDKEHHS 1 0003HAYUTH BCE OCHOBHBIE Ta0apUTHI.

3. O¢opmurs otuer. Cenarh BEIBOJIBL.
KoHTposibHBIE BOTPOCHI
1. Kakwue Harpy3ku BOCIIPHHUMAIOT JIETalld KOHTAKTHOU ceTH?
2. Ort 4ero 3aBUCHUT BBIOOP THIA OMOPHOTO Y374 IIEMHONH KOHTAKTHON MO IBeCKU?
3. Kakumu cnoco6amMu MOXHO JOOUTHCS pPABHOMEPHOW AIACTUYHOCTH  IEMHOU
KOHTAKTHOM MOJIBECKHU?



4. Tlouemy pansi HECYHMIMX TPOCOB MOXKHO TPUMEHSTh MaTepHalbl, HE 00Jamaroniue

BBICOKOM MTPOBOJIMMOCTBIO?

5. ChopmynupyiiTe Ha3HAYCHHUE U TUIIBI CPSTHUX AHKEPOBOK.

OT yero 3aBHCHUT CIIOCOO KPETUICHHUS HECYIIETO TPOca Ha MOAICPKUBAIOIICH KOHCTPYKIIUH?

Pa3nes 1. DuekTprueckne cxeMbl 3J1eKTPUYECKUX MOACTAHIUM.

Tema 1.1 O0opyaoBanue 3J1eKTpHYeCKUX TPaHCGOPMATOPHBIX NOACTAHIMI
l'[paRaneCRoe 3aHATHE
Tema:«Pacuer TokoB K3 B anexrpoycranoBkax HamnpsbkeHueM Bbiie 1000 B mist Tpan3uTHOM

MMOACTAHILIMM>» (B MAKCHMaJIbHOM ¥ MUHUMAJIBHOM PEKUME)

Ta6n1/1ua 2 Tunbl HENMHBbIX KOHTAKTHBIX ITOABECOK

. KoHnTtakTHbIH
Howmep Bapuanta Hecymwuii Tpoc Cucrema TOKa Tun nonBecku
MIPOBO/JI
BOKOBOM %€1E€3HOJOPOKHBIN ITyTh
— TIBCM-70 M-85 Hoctosmriit KC 70
MepeMEHHBII
['1aBHBIIM KENE3HOJOPOKHBIN ITyTh
1 M-120 bp®-100 MOCTOSIHHBIN KC-40
2 M-95 M®-100 MOCTOSTHHBIN KC-160
3 M-95 2M®-100 MTOCTOSTHHBIH KC-120
4 M-120 2M®-100 MTOCTOSTHHBIN KC-140
5 M-120 2M®-100 MTOCTOSTHHBIN KC-160
6 [MI6CM-95 Hn®-100 TIepeMEHHBIT KC-120
7 M-95 bp®-100 MepeMEHHBII KC-160
8 [TBCM-95 bp®-100 MepeMEHHBII KC-140
9 M-95 M®-100 MepeMEHHBII KC-160
10 [TBCM-95 M®-100 MepeMEHHBII KC-140
Taomuia 3 Y3ea uenHoil KOHTAKTHOH MOABECKH
Howmep 'V3en enHOM KOHTaKTHOM IOJBECKU
BapuaHTa
1 AHKEpOBKa KOMIICHCUPOBAHHOM IIEMTHOM KOHTAKTHOM MOJIBECKH Ha meperoHe (puc. 1).
2 AHKEpPOBKa TOJYKOMIIEHCUPOBAHHOM 1LIEMHOM KOHTAaKTHOM TMOJBECKHM Ha OOKOBBIX
PKEJIE3HOJOPOKHBIX MYTSAX HA KEJIE3HOJOPOKHOM cTaHIIUU (puc. 2).
3 CpenHss aHKEpPOBKa KOMIIEHCUPOBAHHOW IETTHON KOHTAKTHOM MOJBECKH Ui MEepPEroHa
(puc. 3)
4 CpenHss aHKEpPOBKa MOJYKOMIICHCUPOBAHHOMW LIEMTHOM KOHTAKTHOW MOJBECKH OOKOBBIX
HKEJIE3HOJOPOKHBIX MyTEH JKeNe3HOA0POKHON cTaHIHH (puc. 3)
9) Kpernnenue Hecyiiero Tpoca Ha HEM30JIMPOBAHHON KOHCOJIM M Ha JKECTKOW MONEpeunHe
(puc. 4, 5).

KpaTtkne Teopernyeckne cBeeHH:

DNEeKTpUYeCKUe COCIMHUTEIH CIY)XaT JUid oOecrieueHHs HaJle)KHOTO KOHTAKTa IPOBOJOB BO
BCEX CiydasxX, Korja TpeOyercs 00ecneuuTh WX MapajuleIbHOE COCTMHEHHE WM HENpPEPhIBHOCTD
CEYCHUS BJIOJb DIEKTPUPHIMPOBAHHON JIMHUM, a TAKXKe s 00ecTieueH s MPOTEKaHHsl TOKa 10 BCEM
POBOAM.

Pa3nuyHbIe DNEKTpHYECKHE COCTMHEHUS W HuUIe(bl, MperTHa3sHaYCHHBIC IS TOKITIOYCHHS
CEKLIMOHHBIX Pa3beIUHUTENCH, Pa3psAHUKOB M IPYrHX amlllapaToB K MPOBOAAaM KOHTAaKTHOH CETH,




CTBIKOBBIE JJIEKTPUUYECKHE COCAMHUTENH PEIbCOBOM IIEMM BBIMOJHSAIOT W3 MEIHBIX TMOKUX He-
M30JIMPOBAaHHBIX MHOTOIIPOBOJIOYHBIX TPOBOIOB Mapku MI'.

IIpoBoga MI' cBHBAaIOT M3 HECKOJIBKUX IpAJEH, CBUTBIX, B CBOIO O4Y€pelb, U3 HECKOJBKUX
TOHKHX MEIHBIX MpoBOJIOK auamerpoMm 0,52—0,97 mm. Otum obecnieunBaercs OoJbInasi THOKOCTD
npoBojoB MI' mo cpaBHeHHIO ¢ mpoBojgamMu Mapku M. OCHOBHBIE [aHHBIE MEIHBIX THOKHX
HEM30JUPOBAHHBIX MPOBOJIOB MI', IpUMEHAEMBIX B KOHTAKTHOM CETH, IPUBEACHHI B Ta0. 2.13 [5].

3BEHBEBBIE CTPYHBI LIETHBIX [10ABECOK U3rOTABIMBAIOT U3 CTajleMeAHOM poBosioku BCM1 nm
BCM2 nmuamerpoM 4 mm. PeccopHble cTpyHBI (TpPOCHI) BBINOJIHAIOT M3 CTaJEMEAHOW IPOBOJIOKU
mraMeTpoM 6 MM. OCHOBHBIE JaHHBIE OMMETAUTMYECKUX CTAJIEMEIHBIX MPOBOJIOK MPUBEICHBI B Ta0II.
2.14 [5].

Apmatrypa KOHTaKTHBIX CETEH MpeICTaBIseT COOON KOMILIEKC AeTajel, npeJHa3HaueHHbIX IS
KpeIuieHUsI KOHCTPYKUUH, (PUKCAaluu MPOBOJOB M TPOCOB, COOPKH PA3MUYHBIX Y3JIOB KOHTAaKTHOMH
cetu. ApmaTypa JOJDKHAa 007aAaTh  JIOCTAaTOYHOM MEXaHMYECKOHW IPOYHOCTBIO, XOpoIlel
COIPATAEMOCTHIO, BBICOKOM HAJIE)KHOCTBIO M TAKOW K€ KOPPO3UMHOW CTOMKOCTBIO, & 11 CKOPOCTHOTO
TOKOCBEMA — €I1I€ U MUHUMAJILHOM MaccCoil.

Bce pneranu KOHTAKTHBIX CETEH MOXHO pa3feluTh Ha [JBE TPYIIb: MEXaHUYECKYI0 U
TOKOIIPOBOIAIIYIO.

K nepBoii rpyme oTHOCATCS AeTaau, pACCUATAHHBIEC HA YMCTO MEXaHWYECKHe Harpysku. K Hei
OTHOCSITCS: KIMHOBOM 32)KUM, IIAHTOBBIN 32)KUM JIJISl HECYIIETO TPOCa, Ceila, KOYIN BUJIOYHBIE, YIIKU
pa3pe3Hble U Hepa3pe3HbIe U T.1II.

Ko BTOpOi#i rpymnme OTHOCSTCS IeTaiu, pacCuMTaHHblE Ha MEXaHWYECKHUE M DJIEKTPUYECKHE
Harpy3ku. K Hell OTHOCSATCS: LAHTOBbIE CTHIKOBBIE 3a)KUMBl Ui CTBIKOBAHHS HECYIIETO Tpoca,
OBAJIbHBIE COEJUHHUTENH, CTBIKOBBIE 3aXXUMbl ISl KOHTAKTHOTO IPOBOJA, CTPYHOBBIE, COEIMHHU-
TeJIbHBbIE M TepexoAHble 3axuMbl. [lo MaTepuany H3rOTOBIIEHUS JAETalM apMarTypbl JEIsITCs Ha
YyryHHbI€ (KOBKHI1 HJIM CEpPBIi UyryH), CTaJIbHbIE, U3 IIBETHBIX METAJJIOB M UX CIUIaBOB (Me/b, OpOH3a,
QTIOMUHUM, JTATYHB ).

W3nenust n3 4yryHa MMEIOT 3alIUTHOE aHTUKOPPO3UNHOE MOKPBITHE — ropsAdYee OLIMHKOBAHHUE,
a U3 CTaJIM — DJIEKTPOJUTHYECKOE OLIMHKOBAHUE C MTOCIEIYIOINUM XPOMUPOBAHUEM.

IMopsiioK BBIMOJTHEHMSI:

1. BriOpath MaTepuana U CEUYEHHE MPOBOJOB JJISl MPOCTHIX M PECCOPHBIX CTPYH OMOPHOTO Yy3ia
LEMHOM KOHTAKTHOW IMOABECKU ISl TJIaBHBIX KENE3HOJOPOXKHBIX MyTEH KEeIe3HOIOPOKHOM
CTaHIIUH.

2. BwiOpath aeranu juist 3aJaHHOTO Y3714, TOJB3YsICh [9] 1 3aHecTH UX B Ta0II. 4.

3. BrbiOpaTh nmeranb JUisi CTBIKOBAHUSI KOHTAaKTHOTO MPOBOJAA U COEIMHEHHUS HECYIIEro Tpoca U
3aHECTHU uX B Tao. 4.

Jletanu ass y3510B KOHTAKTHOM MOJIBECKH

V3en nmoasecky, neranu| HaumeHnoBanue Ne geramnu no

Marepuan neranu  ([Ipumedanue
JUISL y3J1a JeTaIn KaTaJory

4. OnucaTh Ha3HaUY€HHWE M MECTO YCTAHOBKHM MPOJOJBHBIX M TMOMEPEYHBIX HIEKTPHUUYECKUX
COEIMHUTEIIEN.

Conepxanue oTuera:

1. Ommcanue BbIOOpa MaTepHalla W CEUYEHUS MPOBOJOB ISl TPOCTBIX M PECCOPHBIX CTPYH
OIOPHOTO y3/1a IIENHOM KOHTAKTHOM NOJBECKM s TJIABHBIX 1€3HONOPOKHBIX MyTeil
KEJIe3HOJOPOKHOM CTaHIUH.

2. Omnwucanue BpIOOpA JIeTaNIel A 3aJaHHOTO y3J1a [[EMTHON KOHTaKTHOM TOIBECKH.

3. Omnwucanue BpIOOpa JeTaNCH U CTHIKOBAHMSI KOHTAKTHOTO MPOBOJIA M COSAMHEHUS HECYIIETro
Tpoca.

4. ®opMynupoBKa Ha3HAYEHHUs MPOJOJIBHBIX M TMOMEPEYHBIX DIEKTPUUYECKHX COCAWHUTENCH U



MECTa UX YCTaHOBKH.
5. BniBojpbl

KOHTpOJILHbIe BOIIPOCHI:

1. Kaxkue Harpy3ku BOCIPHUHUMAIOT JAETaIl KOHTAKTHOM CETH?

2. OObsICHUTE Ha3HAYCHHUE U BUJIBI HIICKTPUUECKUX COCAMHUTEIICH.

3. Kakumm crmocob6amMu MOXKHO CleNaTh 3JaCTUYHOCTh IIETIHOM KOHTAaKTHOW TIOJBECKH
paBHOMEPHOI1?

4. Tlouemy s HECylIMX TPOCOB MOKHO NPUMEHATh MaTepuajbl, HE 00JIajjarolliie BBICOKOM
IIPOBOJUMOCTBIO?

5. CdopmynupyiiTe MOHATHS Ha3HAYEHUS ¥ TUTIOB CPEAHUX aHKEPOBOK.
6. Ot gero 3aBUCHUT cIOCOO KPETJICHUS HECYILIEr0 TPOCca Ha MOIICPKUBAIONICH KOHCTPYKIIUH?

Paznesn 1. DuexkTprueckne cxeMbl 3J1eKTPUYECKUX MOACTAHIHUM.
Tema 1.1 OGopynoBanue 3j1eKTpHUYECKUX TPaHCHOPMATOPHBIX NOACTAHIMI

HpaKTI/I‘lCCKOC 3aHATHE

Tema:«Pacuer ToxkoB K3 B anekTpoycranoBkax HampspbkeHueM Bbime 1000 B mist ornaednoi
MOJICTAHIMU» (B MAKCUMAJIbHOM H MHHUMAIbHOM PEXHUME)

enb 3aHATHA: HAy4YUThCS BBIOMpATh (PUKCATOPHI I MPOMEKYTOUHBIX, MEPEXOIHBIX ONOP U
OTIOP PACHOJIOKEHHBIX M0 MOCTOM.

HcxonHple naHHBIE: HMCXOJHBIC JaHHBIC BBIOMPAIOTCS W3 TabJa. 5 COTJIACHO TOJIOKEHHUIO
(dbamuinu obyuarolerocs B xypHale.

Tabmuia 5
Ucxoaursie manabIe
Bapuant Penbed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 [ 1100| 500 | 900 (1500, 1800 800
JnuHa nponera, M 40 | 50 60 70 70 | 35 | 50 | 65 70 60
CkopocTts BeTpa, M/c 22 | 25 29 32 36 | 22 | 25 | 29 32 36

Bo3BblleHre Hapy»KHOTO pesibca Hajl BHYTPEHHUM I BCEX BapUaHTOB NMPUHATH 40 MM

KpaTkue TeopeTnueckne cBeICHUS

YCTpoiCTBa, ¢ MOMOILIBIO KOTOPBIX KOHTaKTHBIE NMPOBOJA YACPKUBAKOTCS B FOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM IIOJIO)KEHHMM OTHOCHUTEJIIBHO OCH  JKEJIe3HOJIOPOXKHOro MyTH (OCH
TOKOTIPUEMHUKA), HAa3bIBAIOTCS (PUKCATOPAMHU.

Ha riaBHBIX JKEIE3HONOPOXKHBIX IIYTSIX IIEPETOHOB U IKEJIE3HOJOPOKHBIX CTAHLIMH H

IIPUEMOOTIPABOYHBIX HKEJIE3HOJOPOKHBIX MHYTSAX, TJE€ CKOPOCTh JABMXKEHMs mpeBbimaer 50 km/d,
YCTaHaBJIMBAIOT COWIEHEHHbIE (PUKCATOPBI, COCTOSIIME M3 OCHOBHBIX M JIETKMX JOTOJHUTENIbHBIX
CTEpPXKHEH, CBSI3aHHBIX HENIOCPEACTBEHHO ¢ KOHTAKTHBIM IIPOBOJOM.
IIpsiMble puKcaTOPBl UCHOIB3YIOT IPU MUHYCOBBIX (K OTIOpE) 3Ur3arax KOHTAKTHOTO MPOBOIA WM TPU
TOPU30HTAJIBHOM YCUJIUU, HAIIPABJICHHOM OT OIIOpPHI B CIy4ac U3MEHEHMS HAIPABIICHUS KOHTAKTHOIO
MIPOBOJIa; OOpaTHBIE (PUKCATOPHI — MPHU IUTIOCOBBIX (OT OMOPHI) 3Ur3arax KOHTAKTHOTO MPOBOJA WU
TOPU30HTAIILHOM YCHJIMU K OTIope (MOIIep>KUBAIOIIEMY YCTPOHUCTBY).

ITpu G6onpmmx ycunusx (6onee 200 H) ot n3MeHeHus: HampaBieHUsl KOHTAKTHOTO MPOBOJa Ha
BHEIIHEH CTOpOHE KpUBOM MOHTHpYIOT rudkue ¢pukcatopsl. B IlpaBuiax ycTpoiicTBa U TEXHUYECKOH
SKCIUTyaTalli KOHTAaKTHOW ceTH [2] ompelesieHbl YCIOBHMS YCTAaHOBKM THOKHX (DPUKCATOPOB. DTH
YCJIOBHS MIPUBEJICHBI B TA0II. 6.



B o603HaueHusx GpukcatopoB OYKBBI M HU(PHI YKa3bIBAIOT HA €r0 KOHCTPYKIIUIO, HANPSHKEHUE
B KOHTaKTHOM CeTH, JJIs1 KOTOPOTO OH MpeAHa3HAuYeH, U reoMeTpudeckue pasmepsl: @ — ¢pukcatop, I1
— NPSAMOM,

O — oOpartHbIif, A — aHKepyemoii BeTBH, T — Tpoca aHkepyemoii BeTBH, I — rudkuii, C
— BO3AYLIHBIX CTpPENOK, P — pomMOOBUAHBIX MOABECOK, VI — H30JMPOBAaHHBIX KOHCOJIEH, Y —
ycuneHHbIN, nudpa 3 — Ha HanpsbkeHue 3 kKB (A1 THHMIA MOCTOSTHHOTO TOKA), 25 — Ha HaNpsHKEHHE
25 kB (mans nuHMl nepeMeHHOro toka); pumckue mudpst I, 11, 11l u 1.0, — XapakTepu3yroT AIHHY
OCHOBHOTO CTEepKHA (pukcaTopa.

YcoBus yCTaHOBKH THOKMX (PHKCATOPOB

PacueTHas CKOPOCTh MakcuManbHbI paguyc KpUBOU, M, IIPU KOTOPOM IPOU3BOJUTCS YCTAHOBKA
BeTpa, M/c rHOKKX (PUKCATOPOB, IPHU JJTMHE MPOJIETA, M
40 50 60 70
Ho 25 900/1150 1000/1150 1100/1250 1150/1350
30 750/850 800/950 850/1050 90071100
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 ykasaHbl paauychl A OJHOTO KOHTAKTHOTO IPOBOJA, B
3HaMeHarese — JUIs AByX. [Ipouepku 03Ha4yaroT, 4TO B 3TUX YCIOBHUSIX YCTAHOBKA TMOKUX (PUKCATOPOB
HE JI0IMYyCKaeTcs.

JUTMHBI OCHOBHBIX CTE€pP)KHEW (PUKCATOPOB BBHIOMPAIOT B 3aBUCHUMOCTH OT rabapuTa yCTaHOBKH
OTIOp, HAIpaBJICHUs 3Ur3ara KOHTAaKTHOTO TMPOBOJA, AJUHBI JOMOJHUTEIBHOTO cTepkHA. [lnnHa
JIOTIOJTHUTEIILHOTO CTEPKHs npuHATa 1200 mm.

@ukcaTopsl Ui  M30JHUPOBAHHBIX  KOHCOJEH  OTIMYAIOTCS OT  (PUKCATOpPOB  JUId
HEU30JIMPOBAHHBIX KOHCOJIEH TEM, YTO Ha KOHIIE OCHOBHOTO CTEpXHS, OOpalleHHOM K KOHCOJIH,
BMECTO CTEp)KHsSI C Hape3KOH MJIsl COeOUHEHMs C U30JISITOPOM IPUBAPEHO YILIKO JAJS COCOUHEHHS C
KOHCOJIBIO.

["aGaput onop u COOpPYKEHHI — 3TO PacCTOSHUE OT OCU KpailHEero »eJe3HOJOPOKHOTO ITyTH
JI0 BHYTPEHHEro Kpas (yHJIaMeHTOB WJIM ONOp KOHTAKTHOU ceTu. Ha meperonax u >keine3HoI0pOKHBIX
CTaHIIMSIX 3TO PACCTOSTHUE OJDKHO OBITH HE MeHee 3,1 M, a B CHEro3aHOCHUMBIX BhIEMKaX M Ha BBIXOJaX
u3 Hux Ha anuHe 100 M He menee 5,7 M. Ha KpHBBIX ydacTKax >KeJIE3HOJAOPOKHOTO MyTH yKa3zaHHBIC
PacCTOSIHUS YBETMYUBAIOTCS B COOTBETCTBUU C FraOapUTHBIM YITUPEHUEM.

Onpenenuth rabapuT OMop KOHTAKTHOW CETH CIEAYET, MOIb3ysACh Tabm. 7.

Omnpenenenre rabapuToB ONOP KOHTAKTHOM CEeTH

Paccrosuue I' v r YBenuyenue paccrosguus I mpu
BeJIMYEHHE paccTosHus I npu
(rabapur) Ha CIMHCHIC paccTo PH g 53BpTe Iy HapyKHOTO penbca

. J1000M BO3BBIIIICHHH HAPYKHOTO N
Pamnyc kpusoii, M IPSMOM Pyx (BHYTPEHHSISI CTOPOHA KPHUBOIA),
penbca (Hapy)KHasi CTOpOHA
y4acTKe MyTH, .
MM KpHUBOI1), 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

[Topsinok BBIOJTHEHUS
1. Omnpenenuth rabapuThl OMOP YIS MPSMOTO Y4acTKa KEJIE3HOJOPOKHOTO MYyTH, AJS OMOpPHI Ha
BHEIIHEW U BHYTPEHHEN CTOPOHAX KPUBOMU.
2. Ilono6paThk TUNIOBBIE (PUKCATOPHI AJIS YCTAHOBKH Ha MPOMEKYTOUHOM OMOpe KOHTAKTHOW CEeTH
Ha y4acTKe MepeMEeHHOro TOKa:
— Ha MPsIMOM y4acTKe JKeJIe3HOAOPOKHOIO MyTH;
— Ha BHYTPEHHEUW CTOPOHE KPUBOW;
— Ha BHEIIHEH CTOPOHE KPUBOM.
CunTarh Ha MPAMOM yUYaCTKE >KE€JIE3HOJOPOKHOTO MYTH 3UT3ar K Olope KOHTAKTHOM CeTH.
JlanHbIe cBecTH B TaOII. 8.
[TogOop THUMOBBIX (PUKCATOPOB isi MYyHKTOB 2—4 cleayeT MPOU3BOAUTH, MONB3YACH [8, c. 49,
MpuJIoxKeHue 5.
[TonGop THIOBBIX (hUKCATOPOB

Ne MecTto yctaHoBkU oniopel u|  ["abaput
Tun onopsl Tun pukcaTopa
n/m BETBb I10JIBECKU OIIOPBI
[Ipsimas

[Tpomexxyrounas |BHemHss cTopoHa KpUBOM
ornopa

BnyrpenHssa cropoHa
KpUBOU




Ormopa A:
paboyasi BETBb

[Tepexonnas
omopa, AHKepyeMasi BETBb
HEHU30JIUPYIOLIee
COIIPSKECHUE Omnopa b:

pabouas BETBb

AHkKepyeMasi BETBb

Omnopa cpenuei

[Ipssmas
AHKEPOBKH

.

o

[TonoGpate TUMOBBIE (PUKCATOPHI A1 YCTAHOBKM Ha MEPEXOJHBIX OMOPax HEU30JIMPYIOLIEro
CONPSDKEHMSI ydacTKa KOHTAaKTHOM CETH IIEPEMEHHOIO0 TOKa, Ha IPSIMOM  y4acTKe
KEJIE3HOJOPOKHOTO ITYTH.
Jlanubie cBecTu B TaOII. 8.
Haveptuth cxemMy cpeaHeil aHKEpOBKM U 10J00paTh (UKCATOpPHI JJs OMOPbHI CpeaHel
AHKEPOBKU KOMITIEHCHPOBAaHHON KOHTAaKTHOM MOJABECKU IIEPEMEHHOIO TOKA HAa IPSIMOM y4acTKe
YKEJE3HOJOPOKHOTO ITYTH.
Jlanubie cBecTH B TaOI. 8.

Conepxanue oTdyera

Onucanue ompeaesieHuss TabapuTOB OTOP YIS MPSIMOTO y4YacTKa >KEJE3HOIOPOKHOTO MYTH,
JUISl OTIOPBI HA BHEITHEW U BHYTPEHHEN CTOPOHAX KPUBOIA.

Onucanne noadopa THUINOBBIX (DUKCATOPOB JUIS YCTAHOBKM Ha TMPOMEXKYTOUHOU oOIope
KOHTaKTHO CeTH Ha pa3IUYHbIX y4acTKax MepeMEeHHOro TOKa.

Onucanne mnoadopa TUMOBBIX (PUKCATOPOB Ui YCTAaHOBKM Ha IEPEXOAHBIX OHopax
HEU30JIMPYIOLIEro COMPSIKEHUS] Yy4acTKa KOHTAaKTHOM CETH MEepEeMEHHOro TOKa, Ha MPSIMOM
y4acTKe KeJIE3HOJOPOKHOTO ITYTH.

Cxema cpenHeil aHKEpOBKM M TOJI00p (UKCATOPOB MJIsi ONOPBl CpPEAHEW aHKEpOBKHU
KOMIIGHCUPOBAHHON KOHTAKTHOM TOJBECKM TIEPEMEHHOT0 TOKa Ha TMPSMOM Yy4acTKe
KEJIE3HOJJOPOKHOTO ITYTH.

3anosiHeHHas Ta0. 8.

BriBoagl.

KoHTposibHBIE BOITPOCHI

KakuMu ObIBatOT NoAAepKUBAIOIIUE KOHCTPYKIIMYA KOHTAaKTHOM ceTu?

Ha3zoBute npenmyiecTBa U30JMPOBAHHBIX KOHCOJIEH KOHTAKTHOM ceTH.

Kakue ¢uxcaropsl cienyer BbIOMpaTh Ha KPUBBIX Y4acTKaX JKEIE€3HOIOPOKHOTO IYyTH MaJIbIX
panuycoB u rnouemy?

Ha xaxyro Harpy3ky paboTaeT JOTOJHUTEIbHbIN cTepXkeHb (prukcaTopa?

OT yero 3aBHCUT BBIOOD TUIIA KOHCOJIM U THUIA (PUKCATOPA /sl ONOPbI KOHTAaKTHOU ceTn?

OT yero 3aBHCHUT BBIOODP TUIA TATH KOHCOJIHM Ul ONOPBI KOHTAKTHOM ceTn?
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Pa3nes 1. DuekTpruyeckne cxeMbl 3J1eKTPUYECKUX MOACTAHIUH.
Tema 1.1 O0opyaoBanue 3J1eKTpHYeCKUX TPaHCGOPMATOPHBIX NOACTAHIMI

IIpakTHYecKkoe 3aHATHE
Tema: «IIpoBepka TOKOBEAYIIUX YaCTEN HA NIEKTPOANHAMUYECKYIO CTOUKOCTb»
Hcxonnpie qaHHbIe: B KAY€CTBE MCXOHBIX JAHHBIX BHIOMPACTCS:
Tun HenHoM KOHTAKTHOW MOJABECKH TJIABHBIX JKEJIE3HOIOPOKHBIX ITYTEN HA KEIE3HOI0POKHOMN
CTaHIMM 110 TabI. 2;
Tunsl BETpOBOTO U roJI0JIEJHOIO PaliOHOB COTJIACHO BapuaHTaM yKaszaHbl B Ta0. 9;
HopmaTtuBHbIe 3HaU€HUSI TONIIUHBI CTEHKH TOJIOJIENIa U CKOPOCTH BeTpa B Tadu. 10.

Tunbl BEeTPOBOI0 M roJ10JIeAHOr0 paiioHOB

Howmep . . I'omonenuoii
BerpoBsoii paiioH N
BapuaHTa paiion
1 | |
2 | 1
3 i |
4 AV 1
5 Vv |

Taomma 10

HopmaTuBHbIE 3HAYeHHSI TOJIIHHBI CTEHKH I0J10J1eJ1a U CKOPOCTeil BeTpa

HopmaTtuBHas ckopocTs BeTpa,
Howmep rononennoro
HopmaTtuBHast TONIMHA CTEHKU [Ipu rononene
WA BETPOBOTO MakcuMalibHas
. roJiosiena,by MM Vr
paiioHOB Vmax

I 5) 22 13

I 10 25 14
Il 15 29 15
v 20 32 18
\Y 25 36 19

KpaTkue TeopeTnueckue cBeeHUs

JIJi1 KOHTAaKTHOM CETH PELIAIONIMMHU SIBJISIFOTCS HArpy3KH KJIMMaTHYECKOTrO XapakTepa: BeTep,
roJiojie/i U TemIepaTypa BO3JyXa, NCHCTBYIOIIME B Pa3HBIX COUETAHUSAX. ODTH HArpy3Kd HUMEIOT
CIIydallHBIM XapakTep: WX pacyeTHbIe 3HAYEHUS 3a KakKoW-1ub0 Mepuoj, BPEMEHH MOTYT ObITh
OTIpeJieNieHbl CTAaTUCTHYECKOW 00pabOTKON TaHHBIX HAONIOJEHUN B pailoHE SIEKTPUPHUIIMPOBAHHON
JTUHUM.

Harpysku, neiicTByomue Ha TMpoBOJa KOHTAaKTHOM CeTH, [eNATCSd Ha TOCTOSIHHBIE,
KpaTKOBPEMEHHBIE U 0COOBIE.

K nocrossHHBIM Harpy3kam OTHOCSTCS: Harpy3KH OT Beca KOHCTPYKIIMH, Beca POBOJIOB, BECA U
JABJICHUS TPYHTOB, TOPHOTO JABJICHUS.

K KpaTKOBpEMEHHBIM Harpy3kaM OTHOCSTCSI: BETPOBBIE HArpy3KH, TOJIOJEAHBIE Harpys3Ku,
TeMIepaTypHble KIMMaTHueckue Bo3aeHcTBHs. K 0coObIM Harpy3kam OTHOCATCS: CelicMUYecKue U
B3PBIBHOTO BO3/IEHCTBUS; HATPY3KH, BOSHUKAIONIHNE OT MOBPEXKIEHH KOHCTPYKIIuit 1 T.11.

JUis  YCTaHOBJIEHHS ~ pPAacUeTHBIX  KIMMAaTUYECKUX  YCIOBMM  MOJB3YIOTCS  KapTamH
pailonupoBaHust Tepputopuu Poccum, a8 yOpoOUIEHHBIX  pacyeToB  BapHaHThl  3a/ar0TCs
IIPETIOIaBATENEM.

Harpyska or Beca mpOBOJOB SBJIETCS PAaBHOMEPHO pacHpelesIEHHON BEPTUKAIBHOU
Harpy3Koi, KOTOPYIO0 MOKHO OIPENEINTb, MI0JIb3YSCh CIIPABOYHON JIUTEPATYPOH.



Pexomentyemas BeIMUMHA HATPY3KH OT CTPYHOBBIX 3aKUMOB (gc) coctanister 0,05 naH/m mpu
OJIHOM KOHTAKTHOM IIPOBO/IE.

Harpy3ky oT coOCTBEHHOTO Beca IEMHON KOHTAKTHOW IMOJBECKH (gn) MOKHO PAacCYMTATh IO
dbopmyre:

Gn =9ur +ngkn +9c)=(0aH / m)

/1€ I — YHUCII0 KOHTAKTHBIX IPOBOJIOB;

gy — Harpys3ka oT cCOOCTBEHHOIO BECa KOHTAKTHOI'O IIPOBOJIA;

g,ym— Harpyska OT COOCTBEHHOI'O BECa HECYIIETO TPOCa.

Jlisl BBINIOJIHEHMSI pacyeTa Harpy3ku oT COOCTBEHHOIO Beca HECYILIETo Tpoca M COOCTBEHHOTO
BECa KOHTAaKTHOTO ITPOBOJIa HEOOXOAMMO BBIOPATH U3 CIIPABOYHON JIUTEPATYPBHI.

Bec konTakTHOrO npoBoja (g, ) ¥ BEC HECYWEro Tpoca (g, ) ONPENensieTcs B 3aBUCUMOCTH
OT MapKu IpoBoJa 1o tabnuue [7, c. 166, Tadn. I11].
Hanpumep, mns necymero tpoca IIBCM-70: g,,,, = 0,586 naH/m; n1d KOHTaKTHOTO NMPOBOJIA

M®-85: g,,= 0,74 naH/m.

lNononennas Harpy3ka BbI3bIBA€TCSI TOJI0JIEI0M, PEACTABISAIONIUM COOON CIOW MJIOTHOTO JIbJIA
CTEKJIOBUJITHOTO CTpOeHHsS ¢ IIOTHOCThIO 900 kr/m3. [lnsi pacdyeToB TpHHUMAEM, YTO TOJIOJEN
BBINAJAET IMJIMHIPUYECKON (QOpPMBI C pPAaBHOMEPHOM TOJIIMHON CTEHKH JibJa, MO BO3JEHCTBUIO
HarpysKa sBJII€TCSI BEPTHUKAIbHOM.

Ha Tonmuny cTeHku rososena Ha MpoBoJIaX OKa3bIBAET BIUSHUE AUAMETp MpoBo1oB. [loaToMy
IIPU ONpPEJIEICHUH TOJIIIMHBI CTEHKH roJIoJie[la Ha MPOBOAAX U TPOCax pa3HbIX AUAMETPOB 33JaHHYIO
TOJIIUHY CTEHKH T0JI0JIe/1a YMHOXKAIOT Ha KOAPGUITUEHT K.'.

Ha wuHTeHCHMBHOCTH TroJIOJIEAHBIX OOpa3oBaHMil OoONbIIOE BIMSHUE OKa3bIBAlOT BBICOTA
pacroJio’)KeHUsi MpPOBOJA HaJl MOBEPXHOCThIO 3emud. [losTomMy mnpu pacdere TOJIIMHBI CTEHKU
rojiojieia Ha MPOBOIAX, PACIOIOKEHHBIX Ha HACBHIISAX, 3HAYCHHUE TOJIIHUHBI CTEHKHU TOJIoJie/ia cleayeT
TaKKe YMHOXHUTH Ha TOMPABOYHBIA KOYPPHUIIMeHT K"

PacyetHyto rosonenHyio Harpy3ky Ha MpOBOJIla KOHTAaKTHOM CeTH cleAyeT yYMHOXHUTh Ha
KO3(h(UIMEHT Meperpy3ku «r, YUUTHIBAIOUIUN W3MEHEHHE TOJIOJIETHON HArpy3Kd B 3aBHCHUMOCTH OT
penbedHBIX YCIOBUH PACIIOIOKEHUS [IETTHOW KOHTAKTHOU MTOABECKH.

KosdduuuenTsl neperpysku N, NpUHAMAIOT:

né = 1,25 — IJI1 Y4aCTKOB KOHTAKTHOM CCTHU, COOPYKAEMEBIX B MECTaX C ABHO BBIPA)KCHHBIM

YCUJIGHUEM TOJIOJNIEAHOW Harpy3kd (BO3BBIIICHHOCTH U IIEPEBalibl, PE3KO BBIACISAIONIUXCA HaJl
OKpY’Kalolleif MeCTHOCTbIO, HAaBETPEHHBIE CKJIOHBI BO3BBIIICHHOCTEH M PEYHBIX JOJUH, BEPIIMHBI
XOJIMOB, HACBHIIIK BBICOTOU OoJiee 5 M); TaKUM 00pa3oM, TOJI0JIEIHYIO HATPY3Ky yBEeIUUUBarOT Ha 25 %
10 CPAaBHEHUIO C IPUHATON JUIsl TAaHHOTO paiioHa;

né' - 0,75 — AJId Yy4aCTKOB KOHTaKTHOU CCTH, PACIIOJIOKCHHBIX B KOTJIOBHHAX, Y3KHUX

JOJMHAX, MPOXOSIINX MEPUIMAIbHO, B MecTaxX CIUIOIIHOM 3aCTpOMKH, B JICCHBIX MacCHUBax, He
[OJUIeKAIIMX BbIpyOKe, B BbIEMKax IIyOMHOH Ooisiee 6 M, a Takke NpU HAJIUYUU CHETO3ALIUTHBIX
JIECHBIX I10JIOC BJOJb JKEJIE3HOW JOPOr'M C BBICOTOW JIEPEBbEB WJIM 3/IaHUM, NMPEBBIIIAIOLIEH BHICOTY
[10/IBECKU KOHTAKTHOI'O IIPOBOJIAa; TAKUM 00pa3oM, TOJIOJIEHYI0 HAarpy3Ky yMeHbIlIaroT Ha 25 %.

BerpoBrle Harpy3ku Ha IIpPOBOJA KOHTAKTHOM CETH 3aBUCAT KaK OT CPEJHEW CKOpPOCTU BETpa,
TaK M OT XapaKTepa NOBEPXHOCTU OKPYKAIOLIEN MECTHOCTH M BBICOTHI PACIOJIOKEHUS IIPOBOIOB HAJl
3emiieli. B COOTBETCTBUM €O CTPOUTENIBHBIMM HOpMaMu M mpaBuiaamu «Harpy3ku u BO3IEHCTBUS.
HopMmbl 1poeKTHpOBaHUS» pPAacUYETHYIO CKOPOCTb BeTpa /s 3aJaHHbIX YCJIOBHUH (BBICOTHI
PacroyioKeHUs. MPOBOJOB HaJ TIOBEPXHOCTHIO M miepoxoBatocTd mnoB&$knocTn okxpyskaromeit
MECTHOCTH) OIPENeNIAIOT YMHOXKEHHEM HOPMAaTHUBHOW CKOpOCTM BeTpa Ha KO3((UIHMEHT K.,
3aBUCSIIHN OT BBICOTHI PACIIOJIOKEHUS IIPOBOJIOB HAJl IOBEPXHOCTBIO 36MJIM U OT €€ LIEPOXOBATOCTH.

BerpoBas Harpy3ka Ha NpoBOJa LENHOM KOHTaKTHOW IOJBECKU SIBISETCS TOPHU30HTAIBHOU
Harpyskoi.



N3 pa3HOro coueraHuss METEOPOJIOTUYECKUX YCIOBUM, JEHCTBYIOIIMX Ha IPOBOJA KOHTAKTHON
CETH, MO’KHO BBIJIEIMTH TPU PACUETHBIX PEXKUMA, IIPU KOTOPHIX YCUIINE (HATSIKEHUE) B HECYLLIEM TPOCE
MO>KET 0Ka3aTbCsl HAauOOJIbILINM, T.€. ONIACHBIM JUI IPOYHOCTHU TpOCa:

PEeXUM MUHMMAJIBHOW TEMIIEpaTypbl — CKaTHE TPOCa;

PEXKUM MAaKCUMAaJIbHOTO BETPa — PACTSKEHHUE TPOCaA;

PEXKHMM rOJI0JIENA C BETPOM — PACTSHKEHUE TPOCA.

JI1st 3TUX pacyeTHBIX PEKMMOB U OIPEIEISAIOT HAarpy3KH, NEUCTBYIOIME HA Hecylui Tpoc. B
peXuMe MUHUMAJIBHOM TEMIIEPATYphl HECYIIIMMI TPOC UCIIBITBIBAET HArPY3KY TOJBKO BEPTUKAIBHYIO —
OT COOCTBEHHOTO Beca; BETE€pP M TOJIOJE] OTCYICTBYeT — B PEXHMME MAaKCHMAaJIbHOTO BETpa Ha
HECYIIMM TpOC JAEUCTBYET BEPTHKAJIbHAs Harpy3ska OT Beca MPOBOJOB KOHTAaKTHOM IOJBECKH M
TOPU30HTAJIBHAs Harpy3ka OT JaBJICHHsI BETpa Ha HECYIIMM TPOC, TOJI0JIE] OTCYTCTBYeT. B pexnme
rojoyiena ¢ BETPOM Ha HECYHIMH TPOC JCHCTBYIOT BEPTHUKAJIbHBIE HArpy3KH OT COOCTBEHHOTO Beca
IIPOBOJIOB KOHTAaKTHOW IIOJIBECKH, OT Beca IOJI0JIela Ha IIPOBOJAX ITOABECKM W TOPHU30HTAJIBHAA
Harpy3ka OT JaBJICHMS BE€Tpa Ha HECYIIUH TPOC, IMOKPBITBIA TOJOJEAOM IPU COOTBETCTBYIOIIEH
CKOPOCTH BETpa.

Paccunrare Harpysku, AeMCTBYIOIIME HA IPOBOJIA LIETHOW KOHTAKTHOM IOJBECKH, ONPEIECINTh
KO3 (UIIMEHTHI JUIsl pacyeTa B Pa3IMYHBIX peXUMaX BO3/IEHCTBUS Harpy30K MOKHO IO MPUBEICHHBIM
HIKe popmymam.

Harpy3ky Ha Hecymuii TpoC OT Beca roJioJieia MOXKHO OIIPENENIUTh 10 GopMyie:

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

rae  N,—xod>QpQUIUEHT IEPerpy3KH, YYMTBHIBAIOIIUM BIHMSAHME BBICOTBI PACIOJIOKCHHS

MPOBOJIa HAJl 3eMJIe Ha MHTEHCUBHOCTH I'0JIOJIETHBIX 00pa30BaHuUI;
n,=1— 114 ’ene3HoN0pOKHON CTAHIMH, PACIIOJI0KEHHON HA HYJIEBOM MECTE.
bp-TOMIIMHA CTEHKH roJI0JIeia Ha HECYIIIEM TPOCce

d-auameTp Hecymero Tpoca ( CrpaBOYHUK)
PacderHast ToIMHA KOPKH TOJIONIEAA:

b, =K,kzb,, ,(Mm)

p

rae K, — kod(pduuuentT, yuuteiBaromuil BausHue auamerpa HT ma TonmuHy romonennsix

00pazoBaHMiA
JlnameTp npoBoja , Tpoca, MM 5 10 20 30
[TorrpaBouHbIN KOADPUITHEHT 1,1 1 0,9 0,8

Hampumep, nns Hecymero tpoca M-120, muamerpom 14 mMm, mompaBOYHBIN KOA(PHHUIIUEHT OyneT
paseHn 0,96.

Ké’— KOS(I)(l)I/II_[I/IeHT, y‘II/ITBIBaIOH_II/Iﬁ BJIMSHHUC BBICOTBI PACIIOJIOXKCHHA KOHTAKTHOI'O IIPOBOJId Ha

TOJIIUHY TOJIOJEAHBIX 00pa30BaHui (Ha HACHIIIN)
Briemka riryOuHo#, M
7 u 6oxee- 0,6
5-0,75
VY4acTu 3aluIIeHHbIE IECOM, 3JaHUSIMU , CTAHITMOHHBIMH MOCcTpoiikamu-0,8
HyneBbie mecta, HachIu A0 5 METPOB, BEIEMKHU-1
Haceinu BeICOTOM, M
5-1,1
10-1,3 101
15-1,35
bu-HOpMaTHBHAsI TOMIIMHA CTEHKH rososeaa ( Tadi.10)
PacyeTHyI0 TONIIMHY CTEHKH TOJIONEA C YYETOM MOMPABOYHBIX KOADDUIIUEHTOB TOMYCKACTCS
OKpYIJIATH A0 OmpKaiiieit neiaoi nudpsl.
Ha KOHTaKkTHBIX TIPOBO/IaX PAcUETHYIO TOJIIMHY CTEHKH ToJiojie[la YCTaHABIUBAIOT paBHOU 50
% TONIIUHBI CTEHKH, MPUHSATON ISl TPOYMX MPOBOJIOB KOHTAKTHOM CETH, TaK KaK 3/IECh YUUTHIBACTCS



YMCHBIICHUC ronone,u006pa30}3aHH51 3a CUCT ABWIKCHHUA JJICKTPOMOC3A0B W IIJIABKU TOJIOJICOA (GCJ'II/I
TaKoBasi UMEETCH).

Harpy3ky Ha KOHTaKTHBII ITPOBOJI OT Beca rojIojiea MOKHO pacCYUTATh 1Mo GpopmyIe:

b b A+H
9rkn =N 0,00097T?p(dcp + 7p) raedy, = — cpenuuii quametp KIT;

A u H — mupuna u BeicoTa ceueHus (COOTBETCTBEHHO) JIsI KOHTAKTHOTO MPOBO/IA.

OCHOBHbI€ AaHHbIE NPOBO10B

[Mnowaae Bricora In- |JIuHedHan Paspywaio-
acuetnoro | €€ 1€HMA pHHa | Harpy3ka 6 Las narpys-
Mapka npo- p H, Mmm, 240-107",| o ES, | xa npu pac-
ceyeHus ceude- OT Beca
BOdA UIH 1/°C H/°C TAXEHHUHU
nposoaa S, HusA A, | npoBoaa
2 auaMeTp npoBonos R,
MM MM g, H/m
d, Mmm kH
1 2 3 4 5 6 7 8
INBCA-50/70 117 14.0 - 6,8 330 24,13 48,0
INBCM-70 69,9 11,0 - 6,1 319 13.82 48,7
IMBCM-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®DO-100 100 10.5 14,92 8.9 408 22,10 36,26
Md-120 120 12,9 13,9 10,7 408 22,10 42,9
M®-150 150 14.5 15,5 13.4 408 33,15 53,0
BpMrd-85 85 10,8 11.76 7.6 408 18,78 35.8
BpMrd-100 100 11.8 12.8 8,9 408 22,10 41,16
bpMrd-120 120 129 13.9 8.9 408 26,6 49.6
Bp®-150 150 14.5 155 13.4 408 33.3 59.0
HaOa1d-85 85 10.8 11.76 7.6 408 18.78 32,1
HaOa1d-100 100 11.8 12.8 8.9 408 22,10 37.73
Ha10a1dPdO-100 100 10.5 1492 8.9 408 22.10 37.73
Ha0a1dD-120 120 129 139 10.7 408 22.10 44.6

Harpy31<y OT B€Ca BCEX IIPOBOIOB HeHHOﬁ KOHTaKTHOM IMOABECKH, MOKPBITEIX T'OJIOJICAOM
MOXHO paccyuTaTh 1o Gopmyie:

9rn =9n +9rHT t9rkn XN

BeTpOBYIO Harpys3Ky Ha HCCYH_[Hﬁ TPOC IIpU MAKCHUMAJIbHOM BCTPEC MOXXHO pPaACCUUTATH IIO
bopmyre:

K, xV, d
( %4 max)z > =,daH/M,
16 1000
rnie Cy = 12 — aspoauHamMuueckuil KO3Q(GHIMEHT T000BOTO CONPOTUBICHUS BETPY,
OTHECEHHBIN K MJIONIad CEYCHUS MPOBOJIA;

Pt =Cx
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Tabauya I16

A3pPOIHHAMHYECKHH KO3DPHUHEHT ;1060BOr0 CONPOTHB/IEHHA npoBoaa BeTpy C,.

[TpoBoaa Kosdpduumnent C,
OauHouHbIE NpOBOAA U TPOCHl AMaMeTpoM Oonee/meHee 20 MM, a 1112
TaK)Xe NPOBOJA U TPOChI, MOKPbIThIE FO0JIEAOM Y
OavHOYHbIE KOHTAKTHbIE MPOBOAA U HECYLIHE TPOChl KOHTAKTHOH 125
MOJBECKH C Y4ETOM 32)XMMOB U CTPYH ’
OanHoOYHbIE OBAIbHbIE KOHTAKTHbIE MPOBOAA 1,15

2

OanHoOYHbIE KOHTAKTHbIE NMpoBoaa ceveHrem 150 mm~ 1,30
JIBOiiHblE KOHTAKTHbIE MPOBO/A MPH PACCTOAHUU Mex Ay HUMH 40 MM 1.55/1.85
Ha HYJIEBbIX MECTAX W HachINsax Ao /6onee 5 M ’ ’

ITIpoBoma Koaddunument Cx

OpuHOYHBIE MPOBOAA M TPOCHl JAUAMETPOM
oomee/mMmenee 20 MM, a Takke MPOBOJA H
TPOCHI, MOKPBITHIE TOJIOJICIIOM

Vmax-HOpMaTHBHAs! CKOPOCTh BETpa MPH ToJI0JIE]Ie

Betposoii paiton Poccun 1 2 3 4 5

HopmaTtuBhas ckopocth Betpa | 13 14 15 18 19
TIPH TOJIOJICTIC

K\ — xo>ddurment BeTpoBoro Bo3AeHCTBUS B 3aBUCUMOCTH OT penbeha MECTHOCTH
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3Havenune ko3 uIMenTa Ky Ui pa3TiuaHoro Mpopuiis yd.

XapaKTePHCTHKA MECTHOCTH I Brlemka riryOuHoi, M Haceinn, sctakaael, BBICOTON, M
3HAYEHHE IEPOXOBATOCTU Zo Hynegoe
Jubomee | Jo5 MecTo Ilo 5 Ilo 10 To 15

OTkpbiTas posHas | 0,98 1,1 1,26 1,35 1,43 1,3
MOBEPXHOCTh oe3
pPacTUTENLHOCTH;

MOBEPXHOCTH 03€p, BOJIOEMOB

1 MOpEH , MOMMa KPYIHBIX PEK

Z0=0,05 m

Crensb, paBauHa, Jyr Zo=0,1m | 0,8 0,93 1,1 1,18 1,21 1,3
OTtkpbITas paBuuHHas | 0,7 0,83 1,0 1,09 1,16 1,22

MECTHOCTb C HEBBICOKUM ( JI0
4-5 M) pemkum JecoMm
KycrapHukoM: Zo=0,15m

OtkpeiTass  xonmwuctas win | 0,65 0,77 0,94 1,03 1,1 1,15
paBHMHHAs  MECTHOCTh  C
PEIKUM JIECOM BBICOTOU 6-7 M,
cagamu, napkamu: Zo=0,2m

VYuyacTku, samumenssie | 0,43 0,55 0,73 0,85 1,0 1,13
JIECO3AIIUTHBIMHU

HaCaXICHHUSIMH, HE

MOJJISKAIMUMHU ~ BBIpYOKE

CTaHIIUH B npeenax

CTAHITMOHHBIX MOCTPOCK

Z0=0,5m

He momnexammue Boeipyoku | 0,27 0,38 0,6 0,78 0,95 1,03

T'YCTOM JIEC C BBICOTOM € MEHEe
10 M ; ropox co 3HaHUAMH
BBICOTOM O00see 10M; Zo=1,0M

BerpoByto Harpy3Ky Ha KOHTAKTHBIM NpPOBOJ B PEKHUME MAKCHMalbHOTO BETpa MOKHO
paccuuTaTh o hopmyre:

(KV XVmax)z « H
16 1000’

PaccuntaTh BETPOBYIO Harpy3Ky Ha HECYIIHH TpPOC, TOKPBHITBIA TOJOJEAOM MOXHO IO
bopmyne:

0aH/ m,

Pxn =Cx

(Ky <V, ) g (d+2bp)M
16 1000 104

Paccuntarth BeTpOBYIO HArpy3Ky Ha KOHTAKTHBIM MPOBOJ, MOKPBHITHIA TOJOJEAOM MOXHO TO
bopmyne:

Prir =Cx



(Ky <V )? y (H+bp)
16 1000

BEPTUKAIBHBIX (Macca MPOBOJIOB, TOJIOJIE) U TOPU3OHTAIBHBIX (JIaBJICHUE BETPA) HArpy30K BEAYT IO
CyMMapHbIM  (pE3yJbTUPYIOUIMM) Harpy3kaM, OIpEAeNsieMbIM T'€OMETPUUYECKUM  CI0XEHUEM
BEPTUKAIBHBIX U TOPU3OHTAIBHBIX HATPY30K.

CymMMapHy10 Harpy3kKy Ha HECYIIMH TpOC MpH MaKCUMaJIbHOM BETPE MOXKHO PacCUUTATh MO

bopmyie:

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

CyMMapHyIO Harpy3ky Ha HECYIIHUH TPOC B PeKHMME rojiojie/ia ¢ BETPOM MOYKHO PacCUUTATh IO
dbopmyie:

2 2
A2max =N9m T Paum ,0aH/m

[Topsinok BBIIOJTHEHUS

Paccunrtarh Harpy3ky oT COOCTBEHHOTO Beca LIEMHON KOHTAKTHOM MOABECKH.

Paccunrate Harpy3ky Ha HECYIIMH TPOC OT BEcCa TOJI0JIe/a.

Paccunrare Harpy3ky Ha KOHTaKTHBIN IIPOBOJ OT BECa roJIoNIea.

Paccunrarte Harpy3ky OT Beca BCEX NPOBOJOB LENHOM KOHTAKTHOW IOJBECKH, MOKPBITBIX
TOJIOJIEZIOM.

Paccunrate BeTpOoBYIO Harpy3Ky Ha HECYIIMHI TPOC B pEKUME MAaKCUMAJIBHOTO BETPA.
Paccunrtate BETpOBYIO Harpy3Ky Ha KOHTAKTHBIN MPOBOJ] B PEKNME MAaKCUMAJIbHOTO BETPA.
PaccunTate BETpOoBYIO Harpy3Ky Ha HECYIIUHI TPOC, MOKPBITHIN TOJOJIEIOM.

Paccunrate BeTpoBYIO Harpy3Ky Ha KOHTAKTHBIN POBOJ, MOKPBITHINA I'OJIOJIEIOM.
Paccunrare cymmapHyro Harpy3ky Ha HECYIIHM TPOC IIPU MAKCUMAJIBHOM BETpE.

10. PaccuuTarh cyMMapHyIO Harpy3Ky Ha HECYLIHH TPOC B peXXHUME roJiojie[ja ¢ BETPOM.

,0aH / M, Pacuer MIPOBOJIOB Ha COBMECTHOE JICHCTBUE

Pren =Cx

o

©ooN O,

Conepxanue oTuyera

Pacuer Harpy3ku oT COOCTBEHHOTO Beca IEMTHOW KOHTAKTHOM ITOIBECKH.

Pacdet Harpy3ku Ha HECYILIMI TPOC OT Beca roJIojea.

Pacuet Harpy3ku Ha KOHTAKTHBIN MTPOBOJ OT BECa rOJI0JIeIA.

Pacyer Harpy3ku OT Beca BCEX IPOBOJOB IIEMMHONW KOHTAKTHOM IOJBECKH, MOKPBITHIX
TOJIOJICZOM.

Pacuer BeTpoBOii HArpy3Ku Ha HECYILIUNA TPOC B PEKUME MAKCUMAIILHOTO BETpA.
Pacuer BeTpoBOii Harpy3Ku Ha KOHTAKTHBIN MPOBOJI B PEKUME MAaKCUMAJIBHOTO BETpA.
Pacuet BeTpoBOIi Harpy3Kku Ha HECYIIUNA TPOC, TOKPBITHIN TOJIOJIEAOM.

Pacuer BeTpoBOif Harpy3Ku Ha KOHTAKTHBIN MPOBO/I, HOKPBITHIN TOJIOJIEIOM.

Pacuer cymmapHO#t Harpy3ku Ha HECYLIUI TPOC MPU MAaKCUMAIBHOM BETpE.

10. PacueT cymmapHOU Harpy3Ku Ha HECYILIUN TPOC B PEKUME I0JI0JIEa C BETPOM.

el N =

©CoNo O

BriBo B

KoHTponbsHbIe BOIPOCH
1. TlosicHuTe, ISl Yero MPOU3BOJIAT pacdeT Harpys3okK, JEHCTBYIOIIMX Ha MPOBOJA KOHTAKTHOMN
CETH.
VYxkaxute, kakue (HakTOphI BIUAIOT Ha U3MEHEHHUE TOJI0JICTHOM HArPy3KH.
PacckaxuTte, uTo Takoe K0d(PPHUIHEHT EPETPy3KHU.
4. TlosicHuTe, MOYeMy Ha KOHTAKTHOM IPOBOJIE TOJIOJe[Has Harpy3kalffpiHumMaercs B JBa pasa
MEHbIIIE, YEM Ha HECYIIEM TPOCE.
OOBbscHUTE, OT Yero 3aBUCHUT BETMYMHA BETPOBOM HArpy3KH HA MPOBOJIa KOHTAKTHOMN CETH.
6. IlosicHute, mouyemy HpH pacdeTe BETPOBOM HArpy3Kd Ha KOHTAKTHBIA MPOBOJ JIs pacyera
MIPUHUMAIOT BBICOTY CEYEHHUsI KOHTAKTHOTO MTPOBOJA.

wmn
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Tabauya I16

A3pPOIHHAMHYECKHH KO3DPHUHEHT ;1060BOr0 CONPOTHB/IEHHs NpoBoaa BeTpy C,.

[TpoBoaa Kosdpdnumnenr C,

OauHouHbIE NPOBOAA U TPOCHl AMaMeTpoM Oonee/meHee 20 MM, a 1112

TaK)Xe NPOBOJA U TPOChI, MOKPbITbIE F0O0JIEAOM Y

OanHOYHbIE KOHTAKTHbIE MPOBO/a U HECYLUHE TPOCHI KOHTAKTHOM 125

MOJABECKH C YY4ETOM 3aKMMOB U CTPYH ’

OanHOYHbIE OBaIbHbIE KOHTAKTHbIE MPOBO1A 1,15

92

OnvHOYHblE KOHTAKTHblE MpoBoaa ceveHrem 150 mm~ 1,30

JIBOiiHblE KOHTAKTHbIE MPOBOJAA MPH PACCTOAHHUU Mex Ay HUMH 40 MM 1.55/1.85

Ha HYJIEBbIX MECTAX U HachInsax Ao /oonee 5 M ’ ’
Pazgen 1. DiekTpuueckue cXeMbl YJIeKTPHYECKUX MOACTAHIMUA.
Tema 1.1 O0opynoBaHue 3JIEKTPHYECKUX TPAHCHPOPMATOPHBIX MOACTAHIMI
IIpakTHyeckoe 3ansiTHE
Tema: «M3yueHne KOHCTPYKIIMU BBICOKOBOJIBTHBIX BBIKIIFOYATEIEC»
Hcxomusle nagable CBOOUM B TaOIl.

N . Hatsoxenu
Harpy3skwu, neiicTByromie Ha IpoBO/Ia IETHON ATAKCHAC
KOHTaKTHOM nmoasecku, naH/m HPOBO}II[OB’
Tun 1d
KOHTAKTHOM KOHTAKTH
MOJIBECKU HECYILIEro Tpoca
a Oxn | Pxrn [Put |Prin | Prar (On gro | Qvmax | Ormax YHero 1p oro
IpoBOJia

Ty IMMOABECKH IO PETYIMPOBKE HATSAXKCHUSA IIPOBOAOB — IMOJIYKOMIICHCUPOBAHHAsA

KoHcTpyKkTHBHASI BBICOTA [IETTHON KOHTAKTHOW IMOJBECKU IMEPEMEHHOTO Toka, h = 1,8 M

KoHcTpyKkTHBHAS BBICOTA IEMHONW KOHTAKTHOW MOJIBECKH MOCTOSIHHOTO TOKa, h =22 M

HepeMeHHHﬁ TOK — KOHCOJIM U30JIMPOBAHHBIC

ITocTOSIHHBIN TOK — KOHCOJIU HCU30JUPOBAHHBIC, KOJIUYCCTBO U30JIATOPOB B I'UPJIAHAC — 2 mT.

Hatsxenne mpoBOOB 1IETTHON KOHTAKTHOW TOJBECKU CIeIyeT BhIOparh, monb3ysck [7, c¢. 170, Tabm.
I14].
Kpartkue Teoperudeckne cBeieHUs
HopmansHoe B3auMo1elicTBHE TOKOIIPHEMHHUKOB C KOHTAKTHBIMH TI0JIBECKaMA@IPU BETPE MOXKET OBITh
HapyIIEHO BCJEACTBUE OONBIINX TOPU3OHTATBHBIX OTKIOHEHUH KOHTAKTHOTO TpPOBOJA OT OCHU
TOKOTIPUEMHUKA, JUTUTENBHBIX YCTOWYHMBBIX BEPTHKAIBHBIX KOJEOAHUH  MPOBOJOB
LEMHBIX MOJBECOK B Mpojerax. [Ipu CUIBHOM BETpe MOXKET MPOU30UTH  OOpBIB WM BCIEICTBUE
KacaHMs 3a3€MJICHHBIX KOHCTPYKIIMI NIEPEKOT TPOBOIOB. /

UTo0bl 00ecreuuTh BETPOYCTOMYUBOCTH KOHTAKTHOW TOJBECKH, He-  OOXOOMMO  MPaBHIBHO
BBIOpaTh JIUHBI TIP0ieTOB. OT UIMHBI MPOJIETOB 3aBUCUT U CTOUMOCTH  COOPYKCHHS u

KOH-



JKCIUTyaTallud KOHTAaKTHOM cerd. llooToMy mpu NpPOEKTUPOBAHMU KOHTAKTHOM CETU IJIMHBI €€
MPOJIETOB YCTAHABJIMBAIOT BCETJa IO BO3MOXKHOCTH OOJIBIIMMH, HO C YYE€TOM OTrpaHHYEHHH,
BBI3bIBAEMBIX YCIOBHIMH 00€CTICUeHHsI HAIeKHON pabOTHI.

OCHOBHBIMH OTPAaHMYEHHUSAMHU SIBIISIOTCS: JOIYCTUMOE OTKJIOHEHHE KOHTAKTHOIO IPOBOJA OT OCHU
TOKOIIPUEMHHUKA B IpOJIETE IOJ JCUCTBHEM MAKCHUMAJIbHOIO BETpa WIM BETpa IIpU TOJIOJIENE Ha
IIPOBOJIAX.

Pacuer 1yuH TPOJIETOB BBINOJHSECTCA JUIA TJIABHBIX M OOKOBBIX IKEJIE3HOJOPOXKHBIX IyTeHl
JKEJIE3HOJOPOKHON CTAHIIMM U IIEPErOHa, JUIsl KOHTAKTHOM IOJABECKH, PACIIONIOKEHHON HA HACHIIIN U B
BBIEMKE, a TAKXKE JJIS IIOIBECKU HAa KPUBOM YYACTKE KEJIE3HOJOPOKHOIO ITyTH.

CHavana Ipou3BOAUTCS BHIOOP paCUETHOTO pexuMa.

Jlnist BBIOOpA pacyeTHOTO PEeXMMa CPAaBHUM TOPU30HTAIBHBIC BETPOBBIC HATPY3KH B JBYX PEKHMAaX: B
peXHME MaKCHUMAaJIbHOTO BETpa M B PEXKHMME IOJIOJIeAa ¢ BETPOM. 3aTeM 0 HauOoJIbLIEH Harpyske
BBIOEPEM PACUETHBIN PEKUM.

Jlnst pacueToB BeIOMpaeM u3 Tabi. 11 HeoOXoauMbIe JaHHBIE.

CpaBHUBaeM BEJIUYMHBI BETPOBBIX HArpy30K Pxn M Prkn JACHCTBYIOIIMX Ha IEMHYI0 KOHTaKTHYIO
MOJIBECKY B PEKMME MAKCHUMAaJIbHOTO BETpPa U B PEXKHUME roJioJie[la ¢ BETPOM U BbIOMpAaeM pacueTHBIN
PEXUM IO BEJIMYMHE HAUOOJIbIIEH HATPY3KU: Pin, PIKII

Ecnu pacueTrHbIM pexxuMoM OyJeT peKMM MaKCHUMallbHOTO BETpa, 3TO 3HAUUT, YTO HaWOOJIbIINE
Harpy3Ku KOHTAKTHasl [0/IBECKa BOCIIPUHUMAET UMEHHO B 3TOM pexume. Eciu pacueTHblld pexum —
PEXHUM ToJojea C BETPOM, TO M JUIMHY HIpoJieTa Mbl OyJeM pacCUUTHIBATh C YYETOM Harpysox,
BO3HHUKAKOIINX B PEKUME TOJI0JIEA C BETPOM.

OKBHBAJICHTHAsT HAarpy3ka — 93TO Takas Harpy3ka, KOTOpas BbI3BIBAET TAaKOE€ K€ TOPU30OHTAIBHOE
OTKJIOHEHHE KOHTAKTHOTO NpPOBOJA, KaK M Harpy3kd, BO3HUKAIOIIME B KOHTAaKTHOM IIPOBOJIE OT
peakuyu B CTpyHE IIPU B3aMMHOM BETPOBOM OTKJIOHEHHMHM KOHTaKTHOTO IIPOBOJIA M HECYIIETO TPOCa.
JlomycTuM, 4TO 3Ta HArpyska paBHa HYIIO, TOTJa IMPOU3BOAMM pacyeT MAKCHMAJIBHO JOIMYCTUMOM
JUIMHBI IIpoJieTa Oe3 yueTa SKBUBAJICHTHOM Harpy3ku 1o gopmyie:

Imax = 2 P£ * [bk.()()l’l - yk + \/(bk.()(m _yk )2 - a2 :|M

Kn

I'ne K-HaTsxeHHe KOHTAKTHOTO MpoBo, AaH;
Digon — OTMYCTHMOE TOPH30HTAIBHOE OTKIFOUCHHE KOHTAKTHOTO MPOBOJA OT OCH TOKONPHEMHHKA,
M;
beson =0,5 M [1,¢.23];
a — 3Ur3ar KOHTaKTHOTO MPOBOJAa,M [2, c.23];
Y« — IpOTru0 OMOPHI MO IEHCTBUEM BETpa Ha YPOBHE I0/IBECA KOHTAKTHOTO MPOBOJIa [5, c.146]
Pacder cpenHeit UTMHBI CTPYHBI IPOU3BOMM 10 (hopMyIIe:

olﬁax

s, =h-011530 2 me . yy
T

o

rie h- KOHCTPYKTHUBHASI BBICOTA IIEMTHON KOHTAKTHOM ITOIBECKH,M;
T, - HaTSHKEHHE HECYIIero Tpoca, COOTBETCTBYIOIIHME OECIPOBECHOMY MOJIOKEHHIO KOHTAKTHOTO
nposoja, naH;
T,=0,8*Tmax —amsi OMMETaJUIMYECKUX HECYILIUX TPOCOB;
T.=0,75*Tmax— 711 MEIHBIX HECYIIIUX TPOCOB;
Tmax — MAKCUMaJIbHOE JOMYCTUMOE 3HAYEHUE HATSHKEHUS! HECYLIEro TPOCca U3 UCXOIHBIX JaHHBIX.
Teneps Mo UMEOIIKUMCS pacdeTaM Mbl CMOKEM PAaCCUMTATh 3HAYEHUE SKBUBAJICHTHOM HArpy3Kd IO

dbopmyre: 107
8KT(h,*p
p[{n_pHT*K_ 2 HT+yT_y1<
? 10,6s KT ’ ’
T+K+— " —

2
Oin * e



I'ne hy- aymuHa 0IBECHOM TUPJISH/IBI U30JIATOPOB HECYIIETO TPOCa, [5, c.146];
YT - IOIIYCTUMBIH ITPOrud onopsl Mo AEUCTBUEM BETPa Ha YPOBHE MOJBECA HECYILETO TPOCa
[4,c.146]
T — HaTsHKEeHHE HECYLIErO TPOCa;
T = THOM — [UI1 KOMIICHCUPOBAHHBIX LIEITHBIX KOHTAKTHBIX I10/IBECOK
T = TTax — 1715 N0JIyKOMIIEHCUPOBAHHBIX LIETTHBIX KOHTAKTHBIX IT0JBECOK

JUIMHY OJIBECHOW TUPJISHBI H30JIITOPOB HECYLIErO Tpoca NpUHUMatoT paBHol 0,16 M (n1nuHa cepbru
U cejyia) IpHU U30JUPOBAaHHBIX KOHCOJSIX; 0,56 M — mpu BYX MOJBECHBIX M30JIATOPaX B THPISHIE;
0,73 M — npu Tpex; 0,9 M — npu yeThIpex.

Jlanee mpou3BOAMM pacdyeT MAaKCUMAJIbHO JOMYCTHMMOM JUIMHBI IPOJIETa C Y4ETOM SKBUBAJIECHTHOM
Harpy3Ku:

Irmx =2 ﬁ * l:bk.()on - yK + \/(bK.()(m - yk )2 - a2 :| ,M,
Kl — Mo

L <o
CpaBHI/IBaeM HOJ'Iy‘IeHHI)IG BCIIMYUHBI OJIWUH HpOJ'ICTOB MG)KI[y CO6OI>1, OHU OOJDKHBI OTJIMYATBCA HE
ooiiee, yeM Ha 5 %.

HrtoroBsie 3HaUYCHHSI ITTUH TIPOJIETOB ONPEACIISIOTCS COTaacHo [2, ¢. 26, Tadm. 2.6.2].

IMopsiiok BBINOJIHEHU S
1. BrIOpath pacueTHBIN PEXUM.
2. PaccunrtaTh BENIWYMHY MaKCUMAJIBHO JIOTTYCTUMOW JUTMHBI TIpoJieTa 0e3 ydeTa SKBUBAJICHTHOU
Harpys3KH.
3. Paccuurarh BenmMuuHYy CpeaHEN JUTMHBI CTPYHBI.
4. PaccuuTarh BEIMYMHY YKBUBAJICHTHOU HArPY3KH.
5. PaccuurtaTh BeMMYMHY MaKCHMaJIbHO JOMYCTUMOM JJIUHBI MPOJIETA C YYETOM SKBHUBAJICHTHON
Harpys3KH.
6. IIpomsBecTH OKOHYATEIHHBIN BHIOOD IITMHBI MTPOJIETA IIEMTHON KOHTAKTHOM MOBECKH.
Conep:xanue oTyera
1. Omnucanue BbIOOpa pacue€THOTO pekKHUMA.
2. Pacuer BenMYMHBI MAaKCHUMAaJIbHO JIOMYCTUMOMW JUIMHBI Ipojera 0e3 ydeTa 3KBHUBAJICHTHOU
Harpys3KH.
3. Pacuer BenmuuMHBI CpeHEN IMHBI CTPYHBI.
4. Pacyer BenMMYHHBI KBUBAJICHTHON HArpy3KH.
5. Pacuer BenMUMHBI MaKCHUMAaJbHO AOMYCTUMOM [UIMHBI TpOJIETa C YYETOM SKBHUBAJICHTHOM
Harpys3KH.
6. OxoHYaTenbHBINA BHIOOP UIMHBI MPOJIETA LIETTHON KOHTAKTHOM MOIBECKU.
7. BBIBOIEBL
KoHTpoJibHBbIE BOPOCHI
1. Kak M0HO 00ecreunTh BETPOYCTOMUYNBOCTH IIETHON KOHTAKTHOM MOJBECKU?
2. Yto yuuTHIBaCT SKBUBAJICHTHAs Harpy3Ka?
3. Uro o3HayaeT pacueTHBIN PEKUM MAaKCUMAaJIbLHOTO BeTpa?
4. Tlouemy i1 TOJYKOMIICHCUPOBAaHHOW TOJBECKH BBIOMPAETCS MaKCHMalbHOE HATSHKEHUE
HECYILIETO TPOca, a JAJi1 KOMIIEHCUPOBAHHONM — HOMUHAJILHOE HaTsKEHUE?
5. Tlowemy BaxHo onupathest Ha TpeboBanus [TYTOKC [2] mpu okoHYaTeIbHOM BBIOOpE JUTMHBI
nposiera’? 108



Pa3nea 1. DuexkTpuyeckne cxeMbl 3J1eKTPUYECKUX MOACTAHIHUM.
Tema 1.1 O0opyaoBanue 3J1eKTpHYeCKUX TPaHCGOPMATOPHBIX NOACTAHIMI

IIpakTnyeckoe 3ansTHE

Tema:«Bp160p BEICOKOBOJIBTHBIX BBIKJIIOYATEICH U pa3beIMHUTEIICH»

Heas 3ansiTus: TpUOOpPECTH TNPAKTUYECKWE HABBIKM B JEJICHHUM KOHTAaKTHOW CETH Ha
OTJIEJIbHBIE CEKLIUU U COCTaBJIEHUM CXEMbl IIUTAHUS U CEKLIIMOHUPOBAHUS JKEJIE3HOAOPOKHON CTaHIUU
U IPUJIETAIOLIUX [1€PETOHOB.

Hcxoanble JaHHbIE: CHCTEMYy TOKa BBIOpaTh W3 TalN. 2, HOMEp CXEMBI 3aJaeTCs
npenogaBaTenem [8, mpuioxkenue 1].

KpaTkue Teopernueckue cBegeHUs

Ha snexrpuduunpoBanusix muHusx IIIC momydaer 3JeKTpOIHEPTHIO Yepe3 KOHTAKTHYIO CETh
OT TSTOBBIX IMOJCTAHIUMH, pPACIOJIO)KEHHBIX HAa TAaKOM pACCTOSIHUUM MEXIY HUMH, 4YTOOBI OBLIO
obecrieyeHo cTabmiIbHOEe HOMUHANIBHOE Hanpspkerne Ha DIIC u paboTana 3amuTa OT TOKOB KOPOTKOTO
3aMBbIKAHHUS.

JUig KaXxJ10T0 ydacTKa 3JeKTPU(PHUIIMPOBAHHON JIMHUU MIPU €€ MPOo- THPOBAHUU pa3padaThIBaOT
CXeMy IMuTaHus U cekuuoHupoBaHus OK aktHoil ceru. Ilpu paspaboTke cxem NHUTaHUS U
CEeKIMOHUPOBAHUS KOHTAKTHON CETU D3JEKTPU(PUIMPOBAHHOM JIMHUM HCIOJIb3YIOT THIIOBBIE
MPUHIUINAIBHBIE CXEMbl CEKIIMOHUPOBAHUS, Pa3padOTaHHbIE HAa OCHOBE ONBITA HIKCIUTyaTallUM, C
Y4€TOM 3aTpaT Ha COOPYKEHUE KOHTAKTHOU CETH.

[Ipu coctaBneHNM cXeMbl CEKIIMOHUPOBAHNUS KOHTAKTHOM CETH Ha JKEJI€3HOI0POKHOM CTaHIMU
YHUCIIO CEKUUH JOJDKHO OBITh BHIOPAHO B COOTBETCTBUHU C PAaOOTOM KEeNe3HOJOPOXKHOW CTaHLUH, a
TaK)Ke yCJIOBUSAMH OOecreueHus: HaJIeXKHOCTU pabOThI CETH U y00CTBaMU €€ 00CITyKUBaHHUSL.

W3nuiHee npobieHre KOHTAKTHOM CETH Ha CEKLUU CHIDKAeT €€ HaJeKHOCTh, YCIOXKHSAET U
YIAOPOKAET €€ YCTPOUCTBO.

Ha cxeme nmomkHO OBITH MPETyCMOTPEHO NUTAHHE KOHTAKTHOM CETH JKEJIe3HOIOPOKHOM
CTaHLMHU U MPUIETAIOIUX MEPErOHOB, NMPOJOIbHOE CEKIIMOHUPOBAHUE (OTAEIEHUE KOHTAKTHOW CeTH
KEJIE3HOJIOPOKHON CTaHIMU OT KOHTAKTHOW CeTH IeperoHa) M MOMNEpPEeYyHOE CEKIMOHMPOBAHHE
(BBIIETICHUE TPYIIIBI JKEJIE3HOIOPOKHBIX ITyTeH B OTJCIBHBIC CEKIINH).

Ha npomeXyTOUYHBIX JKEIE3HONOPOXKHBIX CTaHIUAX IPENLyCMaTpUBAIOT CEKIUOHUPOBAHHE
KOHTAaKTHOM CETH ¢ 00€MX CTOPOH >KEJIC3HOIOPOIKHOM CTAHITHH.

IIpotosIbHOE  CEKLIMOHMPOBAaHUE IIPELYyCMaTpUBAcT pa3[CliCHUE B OTHENbHBIE CEKIUU
KOHTAaKTHOM CETH IIEPErOHOB OT KOHTAKTHOW CETH JKEJIE3HOJOPOXKHOW CTaHLIMM IO IJIABHOMY
KEJIE3HOJOPOKHOMY IIyTH. OHO OCYILECTBISAETCS TPEXIPOIETHBIMU M30JUPYIOIIMMH CONPSKEHUAMU
AHKEPHBIX YYaCTKOB Ha IIOCTOSHHOM TOKE, a Ha IEPEMEHHOM TOKE -— TPEXIIPOJIETHbIMU
U30JIUPYIOIIMMHU CONPSDKEHUSMU M HEHTpaJibHbIMU BCTaBKaMM (Ha TOM KOHILIE JKEJIE3HOJ0POKHOM
CTaHLUY, TJI€ PACIOJI0KEHA TATOBask NOJACTAHIM, TOJDKHO ObITh MPEAYCMOTPEHO pa3zeieHne CeKLuii,
MUTAIOLIUXCS OT Pa3HBIX (a3 MePEeMEHHOTIO TOKA).

W3onupyromue conpshkeHus, pa3aesiomne KOHTAKTHYIO CETh JKEIE3HOJOPOKHBIX CTAHUIUN U
[IEPEroHOB, JIOJDKHBI OBITh PacIOJIOKEHbl MEXIy BXOJHBIMU cBeTodopamu wiu 3HakoM «['paHuna
KEJIE3HOJOPOKHOM CTaHLMWY) U NEPBBIMU BXOJIHBIMH CTPEJIOYHBIMU NEPEBOIAMU JKEIIE3HO JOPOKHON
CTaHLIUH.

HeiitpanbHas BcTaBka pacrojaraercs 3a BXOJHBIM CBETO(OpPOM B CTOPOHY neperoHa. JlyuHy
HeHTpaJbHOW BCTaBKU BBIOMPAIOT C YY4ETOM HaXOJAIIMXCS B OOpallleHuM CEepUil 3JIEKTPOBO30B U
anekTponioe3ioBl IuTanne Ha MPOIONBHBIE CEKIUHU MOJAETCS MO HE3aBUCUMBIM IHTAI0, UMM JINHUAM
— (¢unepaM KOHTAKTHOM CE€TH, 4Yepe3 HOPMAIbHO BKJIIOYEH, Hbl€ CEKIMOHHBIE Ppa3beIAUHUTEIH.
Pa3benunuTenu, ycraHaBIMBAaeMble Ha MUTAKOLUX JIMHUAX, HA CXEME IMUTAHMS U CEKLIMOHUPOBAHUS
00o3HauatoT OykBoil @ ¢ MPUCBOEHHBIM HOMEPOM (COTJIACHO HOMEPY CEKLIUH).

W3onupytomue CoOnpspkeHUsl JOJDKHBI OBITh  3alllyHTHPOBAHbI nﬂ@ﬂoanHM CEKLINOHHBIM
pa3beAMHUTENIEM, KOTOPBIM INpEAHA3HAYEH JUIsl PE3EpBUPOBAHMUS INHUTAHUS CMEXHBIX IPOJOJBHBIX
CeKIMi 1 17151 0€301aCHOCTH MPOU3BO/ICTBA PAOOT HA U30JIMPYIOIEM COMPSKEHHH.

Bce BbllIeHa3BaHHBIE pa3beAMHUTENM HMMEIOT MOTOPHBIM IPUBOJ U  YIPABISAIOTCS IO
TEJEYNPAaBIEHUIO.



JUisi 1IyHTUPOBAHUS H30JUPYIOLIUX CONIPSDKCHUM HEUTPAIBHOM BCTAaBKM yCTAHABIIUBAIOT
CEKIIMOHHBIC PA3BCIAUHUTENM C PYYHBIM IMPHUBOJOM, HOPMAIBHO OTKIIOYEHHBIC, JJISI TOTO, YTOOBI
HEBO3MOXXHO OBLIO MEPEKITIOYUTh TaKWe Pa3heIUHHUTEIN C MYJIbTa TEJICYNPABICHUS OMITUOOYHO WIIH
13-32 UCKKEHUS KOMaH/IbI TeJICYIPABICHUS.

PazbemuHuTEeIN U30JMPYIONUX COMPSDKEHUH TOJDKHBI  OBITH  0003HAYCHBI  3arilaBHBIMU
OykBaM# pyccKoro andaBuTa, KOTOPHIE HAHOCAT Ha MIPUBOJIC PA3bEIUHUTEIIS.

[TonepeyHoe CEKIMOHUPOBAHWE KOHTAKTHOW CETU MEXKIY IKEIIE3HOJIOPOKHBIMU IYTSIMH
OCYILECTBIISETCS CEKIITMOHHBIMU H30JIATOPAMHU, MOTIEPEUYHBIMH PA3bEAUHUTEISIMHU.

[Ipn momepeYHOM CEKIIMOHUPOBAHWU B OTHEIbHBIC CEKIIMH BBIICISAIOTCS KOHTAKTHBIC
MOJIBECKU TJIABHBIX JKEJIC3HOJAOPOKHBIX MyTEH TEPErOHOB M JKEIE3HOJOPOKHBIX CTaHIMA IPYr OT
Jpyra; KOHTAKTHBIC MOJBECKH OOKOBBIX JKEIIE3HOJOPOKHBIX IyTeH OT TJIaBHBIX JKEJIE3HOIOPOIKHBIX
MyTel; KOHTAKTHBIC IMOJABECKH IIYyTEH I TPOM3BOJCTBA IOTPY30YHO-PA3TPY30UHBIX pabOT Ha
MOABE3IHBIX JKEJIC3HOJMOPOKHBIX MYTAX W TYNUKaX, a TaKkKe >KEIC3HOJOPOKHBIX IyTeH s
MIPOM3BOJICTBA PabOT JJII OCMOTpa KPBIIIe- BOTO 00OPYJIOBAHUS IOJBIKHOTO COCTaBa; KOHTAKTHBIC
CETH COPTHPOBOYHBIX TOPOK U JKEIE3HOAOPOKHBIX ITyTeH CIEIUATBHOTO Ha3HAYCHHMSI.

[utanue Ha MOMEpEeYHBIC CEKIUU TOJACTCS OT TJABHOTO >KEJIC3HOJOPOKHOTO ITyTH Yepes
MOTIEpEeYHbIE HOPMAJIBHO BKJIIOYCHHBIC CEKI[MOHHBIC pa3beIUHHUTENH. Ha CeKIMM KOHTAaKTHOW CETH,
rJic  TPOM3BOJATCS IMOTPY30YHO-PA3rpy30YHbIe paboOThl, pabOTBI IO OCMOTPY KPBIIICBOTO
000pYyIOBaHUS MOJIBIDKHOTO COCTaBa MUTAHHUE MOJAACTCS Yepe3 pa3beAMHUTENN C PYYHBIM TIPUBOJIOM U
3a3eMJISIIOIAM ~ HOKOM. OJTO  BBIMIOJHSETCA JUIsl TOTO, dYTOOBI coOmrojmanach 0O€30MacHOCTh
MIPOU3BOJICTBA PAOOT CO CTPO- MOJBHBIMU KpaHAMH M TI0JbeMHBIMH MEXaHU3MaMH W TIPU TObeMe Ha
BbICOTY. [IpM OTKIIOYEHWH CEKIMM OT TUTAaHHWS CEKIMOHHBIA pPa3beIUHUTEIb OJHOBPEMEHHO
3a3eMIISIET €€ U, KpOME TOTO, CO3/IaeT BUIUMBIN pa3pbIB ETH JUTS JIUII, TPOU3BOIAIINX PaOOTHI.

CeKIMOHHBIC HW30JISITOPBl W BO3AYIIHBIE CTPEJIKH JOJDKHBI HMMETh TPHUCBOCHHBINM HOMeED,
MOTIEPEYHbIE Pa3beAUHUTEIN 0003HavaroTcss OykBoi Il ¢ 3azemusrommM HOXOM — OykBoit 3. K
KaXJIOM U3 yKa3aHHBIX OYKB B cllydae HEOOXOIUMOCTH J0OaBIISIOT ITU(POBOI MHACKC, COOTBETCTBYIO-
U HOMEpaM MOABECOK COCIMHSIEMBIX JKEIE3HOIOPOKHBIX MyTeH U HaIIpaBJICHUIA.

[Ipy CceKMOHMPOBAHUHU >KENATENIbHO OOXOIUTHCS MUHHMAIBHBIM YHCIOM pazbeIUHHUTENCH,
pacrojiarath UX rpymnrnamu, a He pa3MenaTh 1o BCeil TEpPUTOPUH KEJIE3HOAOPOKHOM CTAaHIUH.

VYcTaHoBKa IBYX pazbeAUHHUTENCH ¢ 000MX KOHIIOB CEKLUHU HE JOIMYCKAETCs, MOCKOJIBKY 3TO
YCIIOKHSIET ONIEPAaTUBHOCTH JIEHCTBUH U He oOecreunBaeT 0€30MacHOCTb.

Ha cxemax mnuTaHusT W CEKIHMOHUPOBAaHWSA KOHTAKTHOM CETH M MPOJOJIbHBIX JIMHUMN
ANIEKTPOCHAOKEHHUS JIOJDKHBI OBITH TMOKAa3aHbl YCIOBHBIMU OOO3HAUEHHUSMHU: KOHTAKTHas CETb;
pa3beAMHUTEIN B HOPMAJIbHOM IMOJIOKEHUH, U30JUPYIOUIUE COMPSHKEHHS] aHKEPHBIX YYacCTKOB, HEM-
TpaJIbHbIE BCTaBKH; CEKIMOHHBIC H30JISITOPHl W BO3AYIIHBIE CTPEIKH C TPUCBOCHHBIMU UM
0003HAaYEHUSIMU WJIM HOMEpPaMH; HOMepa myTed >KEJNe3HOJOPOXKHBIX CTAHIMA M MEPEroHOB;
MOABE3/THBIC KEJIE3HOJOPOKHbBIE nyTH TATOBBIX MOJICTAaHIUH, MPUMBIKAIOLI1E
HEeRNIEKTPU(DUIIUPOBAHHBIE KEJIE3HOJOPOXKHBIE IYTH; TPAHUIIBI YYacTKa, IMOJUIEKAIIETO AJIEKTPO-
CHAOXKCHMIO.

[IpononbHble pa3beAUHUTENH OOEUX TOPJIOBUH OOOPYAYIOT MOTOPHBIMH IPHUBOJAMH,
yIPaBISEMBIMHU T10 TEJICYIPABICHUIO.

Ha nwuraromeil IMHUM TOCTOSHHOTO TOKa HEMOCPEACTBEHHO Y TATOBOM MOJACTAaHIIUU
yCTaHABIUBAIOT Pa3beIUHUTENb C MOTOPHBIM MpuBoaoM. [Ipu anune nunum OGonee 150 M y mecrta
MOJICOEIMHEHUS MUTAIOIIEH JTMHUN K KOHTAKTHON CETH JOTMOJHUTEIHEHO MOHTUPYIOT Pa3beTUHUTEND C
MOTOPHBIM MTPUBOJIOM.

[Io oxoHuaHWHM pPa3paOOTKH CXEMbl MHUTAHUA M CEKIIMOHUPOBAHUA HEOOXOAMMO [aTh ee
OTIHICaHUE. W

Cxemy MUTaHUS ¥ CEKIIMOHUPOBAHMUS BEIUEPUUBAIOT O€3 MacIiTada. 110

IopsinoK BHINOJHEHHS

1. BbInoaHUTE TPOI0JIBHOE CEKIIMOHUPOBAHUE yHAaCTKa KOHTAKTHOM CeTH (Ha cxeme).
2. BrInoTHUTE MOTIepeuHOe CEeKIIMOHUPOBAHNE YIacTKa KOHTAKTHON CeTH (Ha CXEMe).
3. [ToaxOUNTE TUTAaHKUE HA TIPOJOJIbHBIE CEKITNH (HA CXEME).



4, [ToakmrounTh MUTAHKUE HA IOTIEPEUHbIE CEKIIUU (Ha CXeMe).
5. BrinonHuTh onrcanue cXeMbl MUTAaHUS U CEKLIMOHUPOBAHUSI.

ConepxaHue oT4yera

1. BeInonHenHas cxema MUTaHus U CEKLIMOHUPOBAHUS.

2. JlaTp onucaHue NMOHATUSA IIPOJOJIBHOIO CEKIIMOHMPOBAHMS y4acTKa KOHTAaKTHOM CETH,
YEM BBIIIOJIHACTCS.

3. JlaTp onucaHue MOHATHSA MONEPEYHOI0 CEKIIMOHMPOBAHUS YYaCTKa KOHTAKTHOM CETH,
YEM BBIIIOJIHSETCS.

4. JlaTh onMcaHue, Kak IOJKII0YAeTCs IMTaHUE Ha IIPOJIOJIBHBIE U NIOIEPEYHBbIE CEKIIUH.

KoHnTposabHbIe Bonpockl
UYTto Takoe CEeKIIMOHUPOBAHNE KOHTAKTHON CETH?
UeM BBINOJIHAETCS IPOA0IbHOE CEKLINOHUPOBAHKE?
OO0bscHUTE HA3HAYEHHE HEUTPAJIbHOM BCTABKHU.
UeM BBIMOJIHSAIOT MOTIEPEYHOE CEKIIMOHUPOBAHKE?
o. [louemy mnuTaHME HAa KOHTAKTHYIO CE€Th TYIUKOB M IKEJIE3HOJOPOXKHBIX IIyTeH,
MpeHAa3HAYeHHBIX Ul [POU3BOJCTBA IOTPY304YHO-PA3TPY304YHBIX paboOT, Mojaercs depes
Pa3bEeIMHUTENH C 3a3EMIISIONUMU HOKaMH ?

o

Paspnen 1. DuiekTpu4eckne cxeMbl JJIEKTPHYECKUX MOACTAHIMIA.
Tema 1.1 O0opynoBaHue 3IEKTPHYECKUX TPAHCHPOPMATOPHBIX MOACTAHIMI
IIpakTnyeckoe 3aHsATHE
Tema: «/3ydyeHne KOHCTPYKIIMH PYOMIHBHUKOB, TIEPEKITIOUATENCH, TAKETHBIX BBIKIIFOUATEIICH»
Tema: «3yueHne KOHCTPYKIIUM MarHUTHOTO ITyCKaTeJs U KOHTaKTopa»
Tema: «l3yueHne KOHCTPYKIIMN NPEJOXPaHUTENECH U UX BHIOOD»
Ilesab 3aHATHSA: HAYYUTHCS ONpPENENATh YCIOBHbIE 0003HAUEHUsl MPUHATHIC HA MJIAHAX KOHTAKTHOM
ceTu
Hcxonnble JaHHBIC: UCXOJHBIE JJaHHBIC BHIOMpPAIOTCA U3 Taln. 12 corylacHO MOJIOKEHHIO (haMIIINU
o0ydJarorierocs B JXypHale.
Kpatkue Teoperuueckue cBeleHHs

HomorpamMmbl — 3TO KOMIUIEKC KPHBBIX, HOJYYEHHBIX B PE3YJIbTaTe BBIIOJHEHHUS PacueToOB JUIMH
MPOJIETOB € IOMOIIbID KOMIIBIOTEPHBIX TEXHOJOTHM MO JUHaAMU4YecKod wmeroauke [7, c. 177,
npunoxenue 12]. OHM NMO3BOJSAIOT ONPEAEIUTh MAaKCUMAJIBHO JONYCTUMYIO [UIMHY MPOJIETOB AJIS
IIOJIBECOK DPA3HBIX TUIIOB B PEXKHMME MaKCUMAJIBHOTO BETpa U B PEXKUME T0JIOJIEAa C BETPOM AJIs
IPSIMBIX U KPUBBIX YYACTKOB K€JIE3HOIOPOKHOTO MyTH. IIpu 3TOM HE HY)KHO BBINOJIHATh YTOUHEHHBIX
pacueToB, a, 3Has 3aJaHHBIA TUN IOJBECKHM U THI KOHCOJIEH, CleAyeT IO0JIb30BaThCs JAHHBIMU
KJIMMaTUYEeCKUX YCIIOBUI U JaHHBIMHU peibeda MECTHOCTH.
Ilo HOMOrpamMmamM oONpeAeNsIoT [UIMHY HpoJieTa B peXMME MaKCHMajJbHOTO BETpa U ToJojiefa ¢
BETPOM. DTO cjelyeT BBIIOJHATH CIEIYIOUIMM 00pa3oM: MO KPUBBIM JIEBOH IMJIOCKOCTH HaXOIAT
TOYKY, COOTBETCTBYIOIIIYIO CKOPOCTH BETpa U TOJIIUHE CTEHKH rojojena. OT 3T0i TOUKU HPOBOJIUM
TOPU30HTAJIb /10 IEPECEUCHUs C KPUBOI, COOTBETCTBYIOLIEH penbedy MECTHOCTH — MPSIMOMY Y4acTKy
IyTH WU 3aJlaHHOMY 3HaueHUto KpuBoH. [lo mosiydeHHOMY NEpecedeHUI0 U ONPENENSIOT JUIMHY
npoJiera.
Tak onpenensroT IMHY NpoJeTa A IBYX PEXHUMOB — PEKMMa MAKCUMAJIBHOIO BETpa M pEXHMa
rojosiena ¢ BETPOM, CPAaBHUBAIOT MEXAY COOOM M ONMpeNensioT pacyeTHbIM peXHUM M0 HauMEHbLIeH
BEJIMYMHE UIMHBI IpojeTa. VTorosele 3Ha4YeHHs [UIMH IPOJIETOB HE JOJDKHBI NPEBBIIATH JUTMHBI
MIPOJIETOB, ONpe/ieNieHHbIe B [2, ¢. 26, Tabmn. 2.6.2].
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Pa3nes 1. DuekTpryeckne cxemMbl 3J1eKTPHYECKUX MOACTAHIUH.
Tema 1.1 O0opyaoBaHne 2JIeKTPHYECKUX TPAHC(POPMATOPHBIX NOACTAHIM I
IIpakTHYecKoe 3aHATHE:
Tema: «3ydeHne KOHCTPYKLMU CUIIOBBIX TPaHC(HOPMATOPOB»
Tema: «3yueHne KOHCTPYKIMK ABTOTPaHC(HOPMATOPOB»



[To6op THNOBBIX (PUKCATOPOB ISl 3aJlaHHON CXEMBI PACIIOJI0KEHHUS OTIOP

Lenp 3aHATHSA: HAYYUTHCS BBIOMpPATh (HPUKCATOPHI VI MPOMEKYTOUYHBIX, IEPEXOJHBIX ONOp U
OIIOP CPEJIHEN aHKEPOBKH.

WcxonHble MaHHBIC: WCXOIHBIC JaHHBIC BBIOMPAIOTCS W3 TalOl. 5 COIMIACHO IOJIOKCHUIO
(bamuun 00yJaromerocs B KypHale.

Tabmuna 5
Wcxonnsie nanurie
Bapuant Penbed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 1500/ 1800 800
JnuHa rponera, M 40 | 50 | 60 70 70 | 35 | 50 | 65| 70 60
CkopocTb BeTpa, M/c 22 | 25 29 32 36 | 22| 25 |29 32 36

Bo3BblleHre HapyKHOTO pesibca Hajl BHYTPEHHUM JJIs BCEX BapUaHTOB NMPUHATH 40 MM

KpaTkue TeopeTnueckue cBeeHUs

VYerpoiicTBa, ¢ TOMOIIBIO KOTOPBIX KOHTAKTHBIE ITPOBOJIA YAEPKUBAIOTCA B TOPU30HTAIBHOM
IUIOCKOCTH B TpeOyeMOM TIOJIO)KEHUH OTHOCHTEIBHO OCH JKEJIE3HOJOPOKHOro myTtu (ocu
TOKOIIPUEMHUKA), Ha3bIBAIOTCS (PUKCATOPAMH.

Ha rmaBHBIX JKEIE3HOMOPOXKHBIX MYTSIX TIEPErOHOB U KEJE3HOJOPOXKHBIX CTAHLIMH H

MIPUEMOOTIIPABOYHBIX KEIC3HOJAOPOKHBIX IYTSAX, TJ€ CKOPOCTh IBIDKCHUS TMpeBbimaer 50 km/4,
YCTaHABJIMBAIOT COWJIECHEHHBbIE (DPUKCATOPBHI, COCTOSIIUME M3 OCHOBHBIX U JIETKUX JOMOJHUTEIbHBIX
CTEP’KHEU, CBSI3aHHBIX HEMOCPEACTBEHHO C KOHTAKTHBIM IPOBOJIOM.
[Ipsimbie puKcaToOpbl UCHOIB3YIOT P MUHYCOBBIX (K OTOpPE) 3Ur3arax KOHTAaKTHOTO MPOBOJA WU TIPU
TOPU30HTAIBHOM YCUJIMH, HAIIPABJIECHHOM OT OIOPHI B CIy4ae U3MEHEHUS HAIPABICHUS KOHTAKTHOTO
MPOBOJIa; 0OpaTHBIE (PUKCATOPHI — MPHU TUTFOCOBBIX (OT OMOPHI) 3Ur3arax KOHTAKTHOTO MPOBOJIA WU
TOPU30HTAIILHOM YCHIIMU K OTIOpe (TIOIeP’KUBAOIIEMY YCTPOICTBY).

[Tpu Gonpmmx ycumusx (6onee 200 H) ot u3meHneHus: HanmpaBiIeHUsT KOHTAKTHOTO TIPOBOJIA HA
BHEIIIHEW CTOPOHE KPUBOW MOHTHUPYIOT ruOkue ¢ukcaTopbl. B IIpaBmiax ycTpoicTBa M TEXHUYECKOM
AKCIUTyaTallMM KOHTAKTHOW ceTu [2] ompeieneHbl YCIOBHUS YCTAaHOBKHM TMOKHX (pUKcatopoB. OTH
yCIIOBUS MPUBEACHBI B Ta0M. 6.

B o6o03HaueHusax ¢pukcatopoB OYKBBI U (Pl YKa3bIBAIOT HA €0 KOHCTPYKIIUIO, HAMPSKEHHE
B KOHTAKTHOM CETH, JUIsl KOTOPOTrO OH MpeJHa3HaueH, U reoMeTpuueckue pazmepbl: @ — duxcarop, 1
— IPSIMOH,

O — o0OpaTHbIif, A — aHKepyeMoil BeTBH, T — Tpoca ankepyemoii BeTBu, I — rubkuii, C
— BOB3JYLIHBIX CTpENOK, P — pomMOOBUIHBIX MoABECOK, VI — HM30IMPOBAHHBIX KOHCOJNEH, Y —
ycuneHHbIN, nudpa 3 — Ha HanpsbxeHue 3 kB (A1 TMHUIM TOCTOSHHOTO TOKA), 25 — Ha HanpsHKEHHe
25 kB (mns auHMil nepeMenHoro toka); pumckue mudpst I, 11, Il u 1.1, — XapakTepusyoTr AIUHY
OCHOBHOTO CTEp:KHS UKcaTopa.

YcnoBus ycTaHOBKU THOKMX (PUKCATOPOB

MaxkcuMasabHbIN pagnyc KpUBOH, M, TPU KOTOPOM ITPOU3BOAUTCS] YCTAHOBKA

Pacuetnas ckopocThb
rUOKUX (PUKCATOPOB, P JIMHE MPOJIETa, 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 uucnurene yka3zaHbl paadychl A OJHOIO KOHTAKTHOIO IpPOBOJA, B
3HaMeHarese — JUisi AByX. [Ipouepku 03HAYaIOT, YTO B 3TUX YCIOBUSAX YCTAHOBKA TMOKHX (PHKCATOPOB
HE JI0IyCKaeTcs.

JUIMHBI OCHOBHBIX CTE€pP)KHEW (PUKCATOPOB BHIOMPAIOT B 3aBUCUMOCTH OT rabapuTa yCTaHOBKH
ONOp, HaIpaBJICHUs 3Ur3ara KOHTAaKTHOTO IpPOBOJA, JJIMHBI JOMOJHUTEIBHOIO cTepkHA. JlinHa
JIOTIOJTHUTENBHOTO cTepKHA npuHaTa 1200 mm.

@ukcaToppl Ui M30JIMPOBAHHBIX  KOHCOJEH  OTIMYAIOTCS OT  (PUKCATOpPOB  JUId
HEU30JIMPOBAaHHBIX KOHCOJIEH TeM, YTO Ha KOHIIE OCHOBHOTO CTEpXHS, OOpalleHHOM K KOHCOJH,
BMECTO CTEp)KHSI C Hape3KOH MJIsl COEIUHEHMsI C U30JISITOPOM IPHUBAPEHO YIIKO JUIsl COEAMHEHUS C
KOHCOJIBIO.

lMabaput omop U COOpYKEHUN — ITO PACCTOSTHUE OT OCU KPaWHEro *KeJIe3HOJOPOKHOTO MYTH
710 BHYTPEHHEr0 Kpas (yH/JIaMEeHTOB WJIM ONIOpP KOHTaKTHOW ceTu. Ha nmeperonax u >keine3HoA0pOKHBIX
CTaHIIMSIX 3TO PACCTOSTHUE OJDKHO OBITH HE MeHee 3,1 M, a B CHEr03aHOCHMBIX BHIEMKAX U Ha BbIXO/1aX
n3 Hux Ha gmHe 100 M He meHee 5,7 M. Ha KpuBBIX ydacTkax KE€JI€3HOJ0POKHOTO MyTH YKa3aHHBIE
PaCCTOSTHUS YBEJIMUMUBAIOTCS B COOTBETCTBHH C TAOAPUTHBIM YITUPEHUEM .

OnpenenuTh radapuT OMop KOHTAKTHOM CETH CIEAYET, MOJIb3YsCh Tadm. 7.

Onpenenenre rabapuToB ONOP KOHTAKTHOM CETH

Paccrosinue I' YBenuuenue paccrosaus [ mpu

(rabaput) Ha VYBenuuenue paccrosaus [ nmpu
PaIIve KDHBOLL. M 0 :MOM J1000M BO3BBIIIIEHUH HAPYKHOTO BOSBLIICHITH HAPYHHOTO pemjca
JUYC Kp , ac};Ke " peftbca (HapyKHas CTOpOHa (BHYTpEHHSISI CTOpOHA KPUBOH),

Y4 " Y, KPHBOIi), 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

[Topsinok BBIIOJTHEHUS
1. Omnpenenutb radapuThl ONOP U MPSIMOTO YYacTKa >KEJIE3HOJOPOKHOTO ITYTH, JJISl OMOPHI HA
BHEIIIHEW U BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlonoOpaTh THIOBBIE (PUKCATOPHI ISl YCTAHOBKH Ha MPOMEKYTOYHOM OMOpe KOHTAKTHOM CeTH
Ha y4JacTKe MepeMEeHHOro TOKa:
— Ha [PsIMOM y4acTKe JKeJIe3HO0POKHOIO MyTH;
— Ha BHYTPEHHEN CTOPOHE KPUBOW;
— Ha BHEIIHEH CTOPOHE KPUBOA.
CunTarh Ha MPSIMOM yYacTKE JKEJI€3HOAOPOKHOIO MYTH 3Ur3ar K orope KOHTAaKTHOM ceTH.
JlanHbIe cBecTH B TaOI. 8.
[TogOop THUMOBBIX (PUKCATOPOB ISl MYHKTOB 2—4 cleayeT MpOM3BOAUTH, MOJB3YACH [8, c. 49,
npuiioxeHue S].
[ToxOop THHOBBIX (pUKCATOPOB

No Mecto yctaHoBKH omnopsl 1|  ['abaput
Tum onopsr Y P P Tun puxcatopa
n/m BETBb I10/IBECKI OTIOPBI
[Ipamas
1 IIpomexyrouHnas | BHenrHss cTopoHa KPHBOM
oropa
Buytpennss cropona
KpUBOH
Onopa A:
pabouast BETBb
Ilepexonnas
omopa, AHKepyeMasi BETBb
2
HEU30JIMPYIOIIee
COTPSIKEHUE Ormopa b:
pabouasi BETBb
AHKepyeMasi BETBb
Omnopa cpenneit

3 pa ep [Ipsmas

AHKEPOBKHU

3. TlonoOpaTh TUMOBBIE (PUKCATOPHI Ul YCTAHOBKM Ha MEPEXOJHBIX ONOpax HEU30JUPYIOLIETro
CONpSDKEHMS] y4yacTKa KOHTAaKTHOM CETH IEPEMEHHOI0 TOKa, Ha TMPSMOM Yy4acTKe
KEJIE3HOJOPOKHOTO ITYTH.

JlaHHbIE cBeCTH B TalII. 8.
4. HauepTuTb cXeMy cCpelHEell aHKEepOBKM M NOJA00paTh (UKCATOpPBI Ui OINOPBl CpeaHen



AHKEPOBKU KOMIICHCUPOBAHHOM KOHTAKTHOM MOJBECKU NMEPEMEHHOIO TOKA Ha MPSIMOM Yy4acTKe
KEJIC3HOI0OPOIKHOTO IyTH.
JlanHble cBECTH B Ta0II. 8.

Conepsxanue otyera

1. Omnucanue omnpexneneHuss rabapuToOB ONOP IS NPSAMOIO y4acTKa JKEJIE3HOJOPOKHOIO IyTH,
JUIsl OTIOPBI HAa BHEIIHEW U BHYTPEHHEW CTOPOHAX KPUBOM.

2. Ommcanne mnoadopa THIOBBIX (UKCATOPOB [UII YCTAaHOBKM Ha TPOMEXKYTOYHOH OTOpe
KOHTAKTHOH CETH Ha pa3JIU4HbIX y4acTKax MepEeMEHHOro TOKa.

3. Ommcanme mnomO0Opa THUMOBBIX (HUKCATOPOB JUIS YCTAaHOBKM Ha TMEPEXOJHBIX OMOpax
HEU30JIMPYIOLIEro COMPSIKEHUS] Yy4acTKa KOHTAKTHOM CETH MEpEMEHHOr0 TOKa, Ha MPSIMOM
Y4YacCTKe KeJIE3HOJOPOKHOTO IIYTH.

4. Cxema cpenHed aHKEpOBKM W TOMO0p (UKCATOPOB Ui OIMOPHI CpPEeNHEH aHKEPOBKH
KOMIIEHCUPOBAHHOM KOHTAaKTHOW TIOJBECKM TEPEMEHHOTO TOKa Ha TMpPSMOM Yy4YacTKe
KEJIE3HOJJOPOKHOTO ITYTH.
3anosiHeHHas Tao. 8.

BrIBOIbIL.

KonTponsHBIE BOITPOCHI

Kaknmu ObIBatOT MOACPKUBAIOIINE KOHCTPYKIIMH KOHTAKTHOM CeTH?

HazoBute npeumyiiiecTBa H30JIMPOBAHHBIX KOHCOJIEH KOHTAKTHOW CETH.

3. Kakme ¢ukcaTopsl ciieayeT BRIOMpATh Ha KPUBBIX YYacTKaX JKEJIE3HOJIOPOIKHOTO MYTH MabIX
paguycoB U noyemy?

Ha xakyto Harpysky paboTaeTr AOMOJHUTENbHBIN cTepKeHb (pukcaropa?

5. Ot 4dero 3aBUCHUT BBIOOD TUIIA KOHCOJIM U TUIA GUKCATOPA JAJISl OTIOPbI KOHTAKTHOM ceTu?

6. Ot yero 3aBUCHUT BBIOOP THIA TSITH KOHCOJIH JJIsI OTIOPHI KOHTAKTHOM CeTH?

N

&

Pasznen 1. DiiekTpuyeckne cxeMbl 3JIEKTPHYECKHUX MOJACTAHIMM.

Tema 1.1 O6opynoBaHue 3JIeKTPHYECKUX TPAHCHOPMATOPHBIX MOJACTAHIMI

IIpakTHYeckoe 3aHATHE:

Tema: «M3mepurenbHbie TpaHCHOPMATOPHI HAMTPSKEHUS»

«3mepuTenbHble TpaHCHOPMATOPHI TOKA»

«Bp160p TpanchopMaTOpOB HANPSHKEHUSI pacpeeTUTENbHBIX YCTPOMCTB»

«Bp100p TpaHC(HOPMATOPOB TOKA»

Leapb 3aHATHSA: HAYYUTHCSA PACCUUTHIBATH HATPY3KHU, JEHCTBYIOLIUE HA MMPOBO/JIA IIEMTHONH KOHTAKTHON
MIOJABECKH, ONIPENENATh KOA((MOULIUEHTHI Il pacueTa B Pa3IMYHbIX PEKUMAaX BO3ACUCTBUS HATPY30K.
Hcxonnple naHHBIC: THUIN IIEMHON KOHTAKTHOM MOJBECKU TJABHBIX MyTEeH HA CTAHIMH MO 33JaHUI0 K
MIPAKTUYECKOMY 3aHATHIO No 1; THIIBI BETPOBOTO U TOJIOJIETHOTO palOHOB COTJIACHO BapuaHTaM (Tabi.
2.1); HOpMaTHBHBIE 3HAYECHH TOJIIMHBI CTEHKH TOJI0JIeNIa M CKOPOCTH BeTpa (Tadm. 2.2).

Tabmuma 2.1

Tumnsl BETPOBOTO U T0JIOJIETHOTO PailoHOB

Howmep Bapuanta Betpogoii paiion ["ononenueiit paiton
1 I I
2 I1 I
3 Il I
4 v Il
5 \Y I
Tabnuma 2.2

HOpMaTI/IBHLIC SHAYCHUS TOJIIIMHBI CTCHKU I'0JIOJICAd U CKOPOCTH BECTPa

HOMep T'OJIOJICAHOT'O HOpMaTI/IBHaH TOJIIMHA HOpMaTI/IBHaSI CKOpPOCTbH BETpA, Mm/c




HIIH BETPOBOT'O PAiOHa |CTEHKHU TO0NENa, B\MM | Mawenmannmas Vimx | Tpu rononesne V;
I ) 22 13
I 10 25 14
Il 15 29 15
v 20 32 18
V 25 36 19

Kpatkue TeopeTudyeckue cBeeHUS

JIJ1s1 KOHTAKTHOM CETH PEIIAIOIINMHU SIBJIIOTCS HArpy3KH KIMMATHYECKOTO XapaKTepa: BETep, roJioye
U TeMmreparypa BO3[yXa, IEUCTBYIOIIME B Pa3HBIX COUYETAHMSIX. DTH HArpy3KH HUMEIOT CIy4YailHbII
XapakTep: UX pacueTHbIC 3HAYCHUS 32 KaKOW-TMOO MEpHOJ BPEMEHH MOTYT OBITh OIpEACNICHBI
CTaTUCTHUYECKOW 00pabOTKOM TaHHBIX HAOMIOICHHI B pallOHE AIIEKTPU(DUITUPOBAHHON JTMHHY.
Harpy3ku, pelicTByromue Ha MpoBOJa KOHTAKTHOM CETH, JEJISATCS Ha MOCTOSHHbBIE, KPATKOBPEMEHHbBIE
1 ocoObIe.

K mocTosiHHBIM OTHOCSATCS HArpy3Kd: OT Beca KOHCTPYKIIMH, MPOBOJOB, Beca™ M JABJICHHS TPYHTOB,
TOPHOTO JaBJICHUSI.

K kpaTkoBpeMeHHBIM Harpy3kaM OTHOCSTCSI BETPOBBIE, TOJIOJIEIHBIE, TEMIIEPATYPHbBIE KIMMATHIECKUE
BO3JCHUCTBUS.

K ocoOpiM Harpy3skam OTHOCSTCS: CEHCMHUYECKHE, B3PBHIBHOTO BO3JCHCTBHUSA, BO3HUKAIOIIHE OT
MTOBPEXKACHHS KOHCTPYKIIUHA H T.II.

JIst yCTaHOBJIGHHsI PACUYETHBIX KIMMATHUUECKHX YCJIOBUH TMOJB3YIOTCSA KapTaMHU DPAOHUPOBAHUS
TeppuTopuu Poccuu, i ympoIeHHbIX pacueTOB BapHAHTHI 33/1a€T MPENO/1aBaTellb.

Harpy3ka oT Beca NpoOBOJOB SBJISETCS PAaBHOMEPHO pACIPENECICHHON BEPTUKAIBHOW HArpy3KOM,
KOTOPYIO MOKHO OTIPEJIEIINTh, MMOJB3YSICh CIIPAaBOYHOM JINTEPATypOH.

Pexomenayemas BeaudrHaA Harpy3kKd OT CTPYHOBBIX 3akHMOB coctaBisier 0,05 maH/m mpu omHOoM
KOHTAKTHOM MPOBOJE.

lononennas Harpys3ka BBI3BIBAETCS TOJIOJIEIOM, MPEACTABISAIONUM COOOM CJIOW IJIOTHOTO Jibja
CTEKJIOBHJIHOTO CTPOEHHs ¢ MIOoTHOCTHI0O 900 Kkr/m3. JInsi pacdeToB MOXHO NPHHATB, YTO TOJONE
o0OpasyeTrcss MWIMHIPUYIECKON (OpMBI ¢ PaBHOMEPHOM TOJIIMHOW CTEHKH JIbJa, MO BO3JIEHCTBHIO
Harpy3sKa sIBJISIETCSI BEPTUKAJIbHOM.

Ha ronmuHy cTeHkH rosnosena Ha IpoBOJax OKa3bIBaeT BIUSHUE AuamMeTp npoBoAoB. [loatomy s ee
ONpeleNIeHUsT Ha NPOBOJAX M TPOCAX Pa3HbIX AUAMETPOB 3a/laHHYIO TOJIIUMHY CTEHKH TOJIOJeNa
YMHOJKAIOT Ha KOO(P(OHUITUEHT K .

Ha mHTeHCHMBHOCTD roJiojieJHBIX 00pa3oBaHMi OOJBIIOE BIUSHUE OKa3bIBAET BHICOTA PACIIOIOKECHUS
IIPOBOJIa HaJl NOBEPXHOCTHIO 3emin. [lo3ToMy npu pacuere TOMIMHBI CTEHKU FOJIOJIEAA Ha MPOBOJAAX,
PACIIOJIOKEHHBIX HA HACBINAX, 3HAYEHHE TOJIIMHBI CTEHKH TOJIOJIe/la CIEAYEeT TakKe YMHOXKWUTh Ha
ITONPABOYHBIA KO GUIIUCHT A;".

PacueTHytro rosoneaHyr0 Harpy3ky Ha I1pPOBOJa KOHTAKTHOM CETHM CJEAyeT YMHOXHUTb Ha
KO3 GUIIMEHT Meperpy3ku Iy, YYUTHIBAIOIINNA U3MEHEHHE TOJIOJIEAHON HAarpy3Kd B 3aBHCHUMOCTH OT
penbeHBIX YCIOBUN PACIIONIOKEHHS LIETTHOW KOHTAKTHOM MOABECKH.

BerpoBble Harpy3ku Ha MpOBOJia KOHTAKTHOM CETH 3aBUCST KAK OT CPEJHEN CKOPOCTU BETPa, TaK U OT
XapakTepa MOBEPXHOCTH OKPYKAIOIIEH MECTHOCTH U BBICOTHI PACIIOJIOXKEHHUS IPOBOIOB HAJl 3emiieid. B
COOTBETCTBUU CO CTpOUTENbHBIMU HOpMamu U npaBuinamu CHull «Harpysku u Bo3geiictBus. Hopmbl
MPOEKTUPOBAHUS» PACUCTHYIO CKOPOCTh BETpa JUIsl 3alaHHBIX YCIOBHUH (BBICOTBHI PACIHOJIOKEHUS
MPOBOJIOB HAJl TMOBEPXHOCTHIO M IIEPOXOBATOCTH TOBEPXHOCTH OKPYKAIOIIEH MECTHOCTH)
OTIPEICIISAIOT YMHOKEHHUEM BEJIHMUMHBI HOPMATUBHON CKOPOCTH BeTpa Ha KOAPDUIIUEHT K 9 3aBUCIINUN
OT BBICOTHI PaCIOJIOKEHHUS TPOBOJIOB HAJl IOBEPXHOCTHIO 3€MJIM U OT €€ IIEPOXOBATOCTH.

BerpoBas Harpy3ka Ha mpoBO/ia EMHOM KOHTAKTHON MOJABECKHU SABJISAETCS TOPU30HTAIBHON HArPY3KOM.
[Topsaaok BBIMOTHEHUS

. Br10paTh Harpy3ku ot coOOCTBEHHOTO Beca HECYIIEro TpOoca U KOHTAKTHOTO MIPOBO/IA.

Bec kKOHTakTHOrO MpoBOJAa Qkn M BEC HECYIIETO TpOca gHT ONpPEAENsieTCs B 3aBUCHUMOCTU OT MapKH
mpoBofa mo Tabmn. 1.5 [11, ¢. 18], wimm tabn. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].



Hanpuwmep, ans necymero tpoca IIBCM-70: gur= 0,586 naH/m; mis koHTakTHOTO mpoBoga Md-85:
gkn= 0,74 naH/m.

. PaccuuTarh Harpy3Ky OT COOCTBEHHOTO Beca IIEITHOW KOHTAKTHOM MOBECKH:

9, =9, +N*(9,, +9.). 0at [ m (2.1)

rae gc = 0,05 naH/m - Harpy3ka oT cOOCTBEHHOTO Beca CTPYH U 32)KHMOB;

1 — YHUCJIO KOHTAKTHBIX IPOBO/IOB.

J PaccuuTarh Harpy3Kky Ha HECYIIUN TPOC OT Beca TOJIOJIEHAA.

O =N, *0,0009*11*b *(d+b,) (2.2)

re Iy — KOA(pOUIMEHT Teperpy3ku, YUUTHIBAIOUINNA BIUSHUE BBHICOTHI PACIIOJIOKEHHS MMPOBOIA Hall
3eMJIel Ha MHTEHCUBHOCTH TOJIOJIEAHBIX 0Opa3zoBanwii [7, c. 101];

n', = 0,75 — s BeIeMKH IITyOHHO# Oostee 6 M;

n," = 1,25 — s Hacku BRICOTOH Ooee 5 M;

Iy = 1 — 18 cTaHIuy, pacloJIOKEHHOW Ha HYJIEBOM MECTE.
Bp =K K b [mMm] - pacuerHas Tomunza kopku rononena, (2.3)

rae k' — KO3(h(OULIMEHT, YJYUTHIBAIOIIMKA BIMSHHE JUaMeTpa HECYLIEro Tpoca Ha TOJIUHY
roJIOJIeIHBIX 0Opa3oBanuii [7, ¢. 100];
K" — KOd(DPUIIMEHT, YYUTHIBAIOMIUNA BJIMSHUE BBICOTHI PACIOJIOXKEHUS KOHTAKTHOTO MPOBOJA Ha

TOJIIIMHY TOJIOJIETHBIX 00pa3oBaHuii (Ha Hackimu) [7, ¢. 100].

PacyeTHylo TONIIMHY CTEHKH TOJOJ€la C YYETOM IOMPAaBOYHBIX KOAP(UIHMEHTOB AOMyCKaeTcs
OKPYTJIATH A0 Onvkaiiiien nenoit uudpel.

4 PaccuntaTh HArpy3Ky Ha KOHTAKTHBIM ITPOBO/JI OT BEca rojIoJie/a.

Ha xOHTaKkTHBIX MpPOBOJAX PacUETHYIO TOJIIMHY CTEHKH ToJioJiefla yCTaHaBIMBaOT paBHOU 50 %
TOJIIUHBI CTEHKH, IPUHATON Ui MPOYMX MPOBOJAOB KOHTAKTHOW CETH, TaK KakK 3/IeCh YYUTHIBAeTCA
YMEHBIIIEHHE ToJIoJie- 1000pa30BaHUs 3a CUET ABMXKEHUS AJIEKTPOINOE3/I0B U IJIABKU rojiojiefa (eciu
TaKoBasi UMEETCH).

b b
9. =n, *o,ooog*n*f(dcp + 71’), (2.4)
A+H .
T'ne dcp = T — CpEHUU IHaMETP KOHTAKTHOTO MPOBOJA.

A n H — mupuHa u BeIcOTa ceueHus (COOTBETCTBEHHO) Ui KOHTAKTHOTO mpoBoja [11, Ttabu. 1.5, c.
18, i 12, Tabn. 6.1.1, 6.2.1, 6.2.7, c. 163, 166, 168].

5.Paccuntath Harpy3ky OT Beca BCEX KOHTAaKTHBIX IIPOBOJIOB IIEMTHOM KOHTAaKTHOM IIOJBECKH,
MOKPBITHIX TOJI0JIEI0M.

9w =G0+ Qm + 0.7 (2.5)
6.PaccunTarh BETpOBYIO HArpy3Ky Ha HECYIIUN TPOC IPU MAaKCUMAaJIbHOM BETpE.

* 2
:cx(k" Vime )" 5 _d ,0aH | m
16 1000

Kn

(2.6)

rae ¢x=1,2 — asponuHamMuueckuii KOAPPHUIUEHT JO000BOTO COMPOTUBICHUSI BETPY, OTHECEHHBINH K
TJIOIIAaM ceyeHus mposoja [7, c. 105];
K - K03((}UIIHEHT BETPOBOTO BO3JEHCTBUS B 3aBUCUMOCTH OT pefbeda mectHocTH [7, c. 105, Tabdm.
19].
7.PaccunTarh BETPOBYIO Harpy3Ky Ha KOHTaKTHBIM IPOBO/JI B PEXKUME MaKCUMAJILHOTO BETpA.

* 2
P =C. (K, Vi )" _H ,oaH [ m (2.7)

16 1000
8. Paccunrtarh BEeTpOBYIO HArpy3Ky Ha HECYIIHI TPOC, MOKPHITHIN T0OJI0IEAOM.
. (k,*v.)? ,_(d+2*Db)

* 16 1000

9.PaccunTtarh BETPOBYIO Harpy3Ky Ha KOHTAKTHBINA MPOBO/I, HOKPBITHII TOJI0JIEAOM.

,oaH [ v (28)

pSHI?I =



I (A RN GELY
) 16 1000

10.PaccuntaTs CyMMapHyl0 Harpy3Ky Ha HECYLLIUN TPOC IPU MaKCUMAJILHOM BETPE.

Pacuer mnpoBONOB Ha COBMECTHOE [EHCTBHE BEPTHKAIBHBIX (Macca IIPOBOJIOB, TOJIOJIEA) U

TOPU30HTAJIBHBIX (JIaBJICHUE BETpPA) HArpy30K BEAYT 110 CYMMapHBIM (PE3yJIbTUPYIOLIMM) Harpyskawm,

ONPEENAEMbIM N'€OMETPUUYECKUM CIIOKEHUEM BEPTUKAIBHBIX U TOPU30HTAIbHBIX HAIPY30K.

Qumax = gr? + pfm (2-10)

11.Paccuntarh cymMmMapHyr0 Harpy3Ky Ha HECYIIUMA TPOC B PEKHUME roJI0Jie/la C BETPOM.

Qumax = gzzn + pZZHm (2.11)

12.0¢opmuts otuer. Caenath BHIBOIBI.

KoHTposbHBIE BOIPOCHI

1.J11s1 9ero MPOM3BOIAT pacueT HArpy3oK, JCHCTBYIOMMUX Ha TIPOBOAA KOHTAKTHOMU CETH?

2.Kakue ¢akTopbl BIUSIOT Ha U3MEHEHUE T0JI0JIETHOM Harpy3Ku?

3.Urto Takoe K03 PUIMeHT neperpy3ku?

4.TTouemMy Ha KOHTAKTHOM IIPOBO/JIEC TOJIOJIETHASI HArpy3Ka MPUHUMAETCS B JBa pa3a MEHBIIE, YeM Ha
HecyieM Tpoce?

5.0T 4dero 3aBUCUT BETMYMHA BETPOBOM HArpy3KH Ha MPOBOJIa KOHTAKTHOM ceTh?

6.IToueMy mpu pacuere BETPOBOW HArpy3KHM Ha KOHTAKTHBIM IIPOBOJ JUIS pacdyeTa MPUHUMAIOT BBICOTY
CEYEHHUsI KOHTAKTHOTO MpoBojia?

,o0aH | m (2.9)

Paspen 1. DuiekTpu4eckne cxeMbl JJIEKTPHYECKUX MOACTAHIMIA.

Tema 1.1 O0opynoBaHue 3IEKTPHYECKUX TPAHCPOPMATOPHBIX MOACTAHIMI

IIpakTnyeckoe 3ansTHE

Tema: «M30a4TOPHI pacnpenenuTebHbIX YCTpocTB. HazHaueHue, TUIIbI, mapaMeTphl, KOHCTPYKLIHS»

«I1IuHbI ¥ TpOBOJIA pacIpeieIUTENbHBIX YCTpOcTB. HazHaueHue, TUIIBI, TapaMeTphl, KO HCTPYKIIHUS»
Leap 3aHATHS: HAYYUTHCS PACCUUTHIBATH HATPY3KH, ACHCTBYIOIINE HA OMOPY KOHTAKTHOM CETH,
YCTaHOBJICHHYI0O Ha KpPUBOM YyYacTKe >KEJIE3HOJOPOXKHOTO IyTH; BBIOMPATH IO PACCUUTAHHOMY
n3rubaroieMy MOMEHTY ONIOpY KOHTaKTHOM ceTu.

Hcxoanble 1aHHbIe: TUT (PUKCATOPOB M KOHCOJICH BHIOpATh M3 MpakTHuuecKux 3aHsaTui Ne 3 u Ne 12

COOTBETCTBEHHO; JUIMHA IpOJIeTa yKa3bIBae€TCA IpErojaBareieM; BeCc KOHCoJeH U (UKCaTOpOB U

rojiojieia Ha HUX BbIOpaTh U3 Tab. 21, HArpy3ku OT Beca MPOBOJIOB KOHTAKTHOM CETH gn, Ur, Pu, Par,

Priu, Prur BBIOMPAIOTCA U3 MpaKTHYeCKOro 3aHATuss No 4, XxapaKTepUCTUKH KIMMaTHYECKHX YCIOBUMN

clieyeT BbIOpaTh U3 MPAKTHUUECKOTo 3aHATUs No 4.

Kparkue Teoperuyeckue cBeieHUs

Onopbl KOHTAKTHOM CETH B 3aBUCUMOCTHU OT Ha3HAUEHMsI M XapaKTepa Harpy30K, BOCIPUHUMAEMBIX OT
IIPOBOJIOB KOHTAaKTHOM TIOJBECKH, Ppa3AEsAl0T Ha IPOMEKYTOUHBbIE, IEpEXO/Hble, AHKEpHbIE W
¢bukcupymomue.

IIpomexxyTouHble OMOPBI BOCHPUHUMAIOT HArpy3KM OT MAacChl IPOBOJOB KOHTAKTHBIX IOJIBECOK
JIOTIOJTHUTENBHBIX HAarpy30K Ha HHUX (T0JIOJEN, U3MOPO3b) U TOPU30HTAJIBHBIEC HATPY3KU OT JIaBJICHUS
BETpa Ha MIPOBOJIA U OT U3MEHEHHsI HAIIPaBJICHUS POBOJOB HAa KPUBBIX y4aCTKaX KeJI€3HOIOPOKHOIO
yTH.

IlepexonHble OMOpBHI YCTaHABIMBAIOTCA B MECTaxX YCTPOMCTBA CONPSHDKEHMM AHKEPHBIX YYaCTKOB
KOHTaKTHBIX IIOJABECOK M BO3AYIIHBIX CTPEJIOK M BOCIPUHUMAKOT Harpy3kd, aHaJOTMYHbIE
IIPOMEXYTOUYHBIM OIIOpPaM, HO OT JBYX KOHTAaKTHBIX NoJABEcOK. Ha nepexoaHeple OMOpHI Takxke
BO3JICMCTBYIOT YCWJIMSA OT M3MEHEHHUs HalpaBleHHs MPOBOJOB IPU OTBOJE|§X HA AHKEPOBKY U Ha
CTPEJIOYHOU KPHUBOM.

AHKepHBIE ONOPBI MOT'YT BOCIPHUHMUMATh TOJIBKO HArpy3Kd OT HaTSKEHHUsS 3aKPEIUICHHBIX HAa HUX
IIPOBOJIOB WJIM, KPOME TOTO, HECTU TaKUE€ K€ HArpy3Kd, Kak IPOMEXKYTOUYHBIE, NEPEXOJHBIE WIH
(buKCUpyIOIIHe OMOPHI.



@uKcupyromMe ONOphl HE HECYT HAarpy30K OT MacChl IPOBOJOB M BOCIHPHUHHMMAIOT TOJIBKO
TOPU30HTAJIbHBIE HArPY3KM OT M3MEHEHMs HalpaBJI€HUS IIPOBOJOB HAa KPHUBBIX ydyacTKax IYTH, Ha
BO3JIyLIHBIX CTpENKaX, IPU OTXOJAaX Ha aHKEPOBKY U OT JaBJIEHUS BETPa Ha IPOBOJA.
ITo Tuny 3akpemseMbIX Ha ONOpax MOJIEPKUBAIOIINX YCTPOUCTB KOHTAKTHOM CETU Pa3JIMYaloT:
® KOHCOJIbHBIE OIOPHI C KPEIUICHHEM Ha KOHCOJM KOHTAKTHOM IMOJBECKM OJHOTO, IBYX WJIU
HECKOJIbKUX YKEJIE3HOJOPOKHBIX IyTeH;
® OIOpbl C JKECTKOM MONEPEeYMHOM WM, KaK MX Ha3blBalOT, PUTEJbHbIE WIM NOPTalbHbIE, C
KpPEIUICHUEM KOHTAKTHBIX IIOJIBECOK 3JIEKTPUPUIMPYEMBIX >KEIE3HOAOPOKHBIX IIyTed Ha
KECTKOM rnonepeynHe (purene);
® Omopsl ¢ THMOKOHM TOMEPEeYNHON C KpeIuleHWeM Ha Hell KOHTAKTHBIX IEPEKPBIBAEMBIX 3TOU
MOTIEPEUNHOM IEKTPUPUIIHPYEMBIX JKEIE3HOIOPOKHBIX YTEH.

JUis TpacCUpOBKM KOHTAKTHOM CETH Ha OJHOINYTHBIX M JABYXIYTHBIX MeTkax (meperoHax)
MIPUMEHSIOT CTPYHOOETOHHBIE KOHUYECKHE OMOPBI BbICOTON 13,6 M 1 TONMIIMHOM cTeHKH OeToHa 60 MM
tuna C ans yyacTKkoB nepemeHHoro Toka u CO 11 yyacTKOB IOCTOSIHHOTO ToKa. B mocnennee Bpems
Ha MOCTOSTHHOM M IepeMeHHOM Toke BHenpsitores onopbl CC, CCA

Croiiku 3THX ONOp NPEICTABISIIOT CcOO0OM TMOJble KOHMYECKHE OECCTBIKOBBIE TPYOBl U3

MPEABAPUTEIIBHO HAMPSHKEHHOTO JKEJIe300€TOHa C apMHUpPOBAaHHUEM BBICOKOTIPOYHOW MPOBOJIOKOMH.
[TonepeuHoe apmMupoBaHue NPUHATO B BUJE cUpaiu. [ mpeaoTBpalieHys CTAruBaHus poJoabHON
apMaTyphbl pU HaBUBKE CIIMPAJIU 1O JUIMHE CTOEK MPEeTyCMOTPEHAa YCTAHOBKA MOHTa)KHBIX KOJIEIl.
B HuwxHell wactu omop NpeaIycMOTPEHO CMENIaHHOE€ apMUpPOBaHHE — T.€. C YCTAaHOBKOM
JOTIOJTHUTENBHBIX CTEPKHEN HEHAIIPATaeMOW apMarypsl: y onop ¢ BeicoToi cToiiku 10,8 M Ha 2 MeTpa
OT HM3a OMNOpbI, y omnop BbicoTOM 13,6 M — Ha 4 merpa. CMemIaHHOE apMUPOBAHHUE IOBBINIAECT
TPEUIMHOCTOUKOCTH OIOP.

Baxneiime xapakTEpUCTHKOW OMOp SBISETCS WX HECYIas CIIOCOOHOCTh — JOMYCTHUMBINA
n3rubaromuii MoMeHT MO Ha ypoBHe ycinoBHOro odpesa — YO®, xoTopsiii Haxoautcss Ha 500 MM
HIWKe ypoBHsA royioBKH penbca (YI'P). Tlo Hecymeir cmocoOHOCTH MOAOMPAIOT THITBI OTOP TS
IIPUMEHEHHS] B KOHKPETHBIX YCIOBHSAX YCTaHOBKH.

BeiOop omop HayMHAIOT, Kak MNpaBWIO, C pacueTa M Mojadopa OHOp JUlsl KPUBBIX YYaCTKOB
KEJIE3HOJIOPOKHOIO MyTH, T.K. 3TU YCIOBHUS YCTAaHOBKHU ONOP SBJISIIOTCA HauboJiee OTATOLIECHHBIMHU,
0COOEHHO B KPHMBBIX MaJIbIX PaHyCaX.
Jlst pacdeTa HEOOXOIUMO COCTABUTh PACUETHYIO CXEMY, ITOKa3aB Ha HEH BCE CHJIBI, IEHCTBYIONIHE HA
OTIOPY, U IIEYH 3TUX CHJI OTHOCHUTEIBHO TOYKH IepecedeHus ocu onopel ¢ YO®D. Pacuer cyMMapHbIX
M3ru0aroNIMX MOMEHTOB B OCHOBAaHUHM OIOP ONPEAEISIIOT Ul TPeX pPACUETHBIX PEXHUMOB I10
HOPMAaTUBHBIM Harpys3kaM: B PEXHMax roJiojiefla ¢ BETPOM, MAKCHMMAaJIBHOIO BETPAa, MUHUMAJIBHOU
temnepaTypsl. [1o HanGonbLIEMY U3 TOJIyYEHHBIX MOMEHTOB U BBIOMPAIOT ONOPY Ul YCTAaHOBKHU.
Tabnuna 21
BepTukanbHble HAIPY3KH OT Beca KOHCOJH M UKCAaTOpa ¢ y4eTOM Beca roJioJiea

KOHCOJIN
TUT macca, KT (G’ ) Bec rosioneaa (G'w)
1 2 3
NTP-11, UTC-11 22 10
nP-11, UC-11 40 10
HP-1-5, HC-1-5 66 10
HTC-11, HTPU-1 40 20
(buKcaTopbl
@I1-3, ®II-25, ®O-3, $O-25, | 4 — ans oxHOro K.0I. 6 — ANIs | — 119
®IIN, ®OH 2-X K.II.

Pacuer m3rmbaroriero MoMeHTa, AEHCTBYIOIIETO HAa OMOPY KOHTAKTHOM ceTu, OyaeM HpOU3BOAUTH
COrJacCHO pacyeTHOM cxemMe (puc. 6) nnId ONOpbl, YCTAaHOBJIEHHOW B KPHUBOM y4yacTKe
’KEJIE3HOJOPOKHOTO IIYTH.



Pa3nes 1. DuekTpruyeckne cxeMbl 3J1eKTPUYECKUX MOACTAHIUH.

Tema 1.1 O0opyaoBanue 3J1eKTpHYeCKUX TPaHCGOPMATOPHBIX NOACTAHIMI

IIpakTnueckas 3ansitue

Tema: «KaGenu. Ha3znauenue, TuIibl, mapamMmeTpsl, yCTPOMCTBO, YCIOBHBIE 0003HAUCHHS»
«BpIOOp TOKOBEOYMIMX dYacTell paclpeleNuTeNbHbIX YCTPOMCTB M HMX MpoOBEpKa Ha
JNEKTPOJAUHAMUYECKYIO CTOMKOCTB»
Henp 3aHATHA: KUCIIONIB3YS HAIUIAIHBIE MOCOOWS, M3YUUTh KOHCTPYKLMIO W NPUHIUI ACHCTBUSA
HCKPOBBIX IPOMEKYTKOB U TMOJIHBIX 3a3€M- JIUTEJEH.

Hcxoanble faHHbIE: BAPDUAHT UCXOAHBIX JAHHBIX 33a€TCS IIPETIOIaBATEIIEM.

Tabmuma 21

Nepapuanra TuII 32U THOTO yCTPOMCTBA

1 Hckposoii npomexyrok truna UIIM

2 Wckposoit npomexyrok tuna UIIB-1THUN
3 Jwonasnid, 3a3emuntens 3/1-1

KpaTkue Teopernueckue cBeeHHs

Bce merannmuueckue coopyxeHHs (MOCTBI, MYTEIPOBOJAbBI, OMOPHI, y, T.N.), HA KOTOPBIX KpEmaTcs
AJIEMEHTHl KOHTaKTHOM CETH, JIeTalld KPEIJIeHUS KOHTAKTHOM CeTH Ha »Kelle300€TOHHBIX Oropax, Ha
XKeJIe300€TOHHBIX U HEMETAIIIMYECKUX HCKYCCTBEHHBIX COOPYKEHHUSX, a TAaKXK€ OTHEIbHO CTOSIIUE
METaJNINYeCKHe KOHCTPYKIIMH, PACIOJIOXKEHHbIE HAa PACCTOSIHUM MEHEe 5 M OT YacTell KOHTAKTHOU
CEeTH, HaXOJSIIUXCS MO HANPSKEHUEM, JOJDKHBI OBbITh 3a3€MIIEHBI UM 000PYAOBAHBI YCTPOHCTBAMHU
3alIUTHOTO OTKJIFOUEHUS IMPHU MOMAJaHUM Ha COOPYKEHHS M KOHCTPYKLUHH BBICOKOTO HaIPSDKEHUS
(puc. 7).

3a3eMJICHHIO TOJJIEKAT BCE PACIOJIOKEHHbIE B 30HE BIUSHHUS KOHTAKTHON CETH NMEPEMEHHOT0 TOKa
METaJNTNYECKHE COOPYKEHUS, H&2 4I§)(())TOpI)IX MOTYT BO3HUKHYTh OTIACHbIE HATIPSHKEHMUSL.
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Puc. 7. 3oHa 3a3eMiIcHHS Ha TATOBYIO PEIbCOBYIO IIeTb (30Ha A), 30Ha He TpeOyromas 3a3eMIICHUS

(30Ha b)

3azemiieHHEe OTIOP KOHTAKTHOW CETH M HaXOAAIIUXCS BOMU3U HAMPSIKEHUS COOPY>KEHUHN BBITIOTHSAIOTCS
WHUBHUIYAIbHBIMH WA TPYIIOBBIMH 33a3¢MJISIONMMH  [IPOBOJHUKAMH, TPUCOCIMHEHHBIMU K
TATOBBIM PeiibcaM WiIM CPeHUM TOYKaM ITyTEBBIX JIPOCCENh-TPaHCPOPMATOPOB CTAIBHBIM MPYTKOM
JIMaMETPOM He MEHee 12 MM Ha y4acTKax MOCTOSHHOTO Toka U 10 MM — Ha y4acTKax MepeMEeHHOTO
TOKA.

3aluTHBIE 3a3€MJICHHUSI OMOpP KOHTAKTHOM CETH CO3JAl0T Ui ONYKIAIOIIUX TOKOB ILIETb «PEIbC—
onopa—QyHIaMEeHT—3eMJIs», MPHU- MPUBOMISIIYI0 K 3JEKTPUUECKON KOPpPO3WU aHKEPHBIX OOJITOB
(GyHIaMEHTOB U apMaTyphl Kele300eTOHHBIX omop. s mpenoTBpalieHus 3TOTO SIBJICHHS, a TaKke
uis  obOecreyeHHusT HOPMATbHOTO (DYHKIIMOHHPOBAHHUS pENEWHBIX IeMel aBTOONOKUPOBKH U
AJIEKTPUYECKON IEHTpalu3alul 3a3eMJICHHE Ha TATOBYIO DPEIbCOBYIO 1I¢DH, BBINOJHIETCS 4Yepes3
CHelHallbHbIE 3allUTHBIE YCTPONUCTBA, MPENSATCTBYIONIUE YTEUKE TOKA C PEIbCOB Yepe3 KOHCTPYKIIHIO
B 3eMutt0. [l 3TOro Ha omopax KOHTAaKTHOM CETH YCTaHABIMBAIOT UCKPOBBIE MPOMEKYTKH, TUOIHBIE U
JTMOTHO-UCKPOBBIE 3a3emuurtenu |35, c. 321].

[lepen ycraHOBKOW B IieMb 3a3eMJICHHS OIMOPHI KOHTAKTHON CETH HOBBIE HCKPOBBIE MPOMEXKYTKH
PETYIUPYIOT, OBIBIIME B YMOTPEOICHHUH PEMOHTUPYIOT U PErYIHPYIOT. [I7s MpOBEpKU HCKPOBOTO
MPOMEXYTKa coOUparoT cxeMy. BpamaroT pydky MeraoMMmerpa W HaONIOJAIOT 3a CTPENKOU



BoJbTMETpa. [Ipy McpaBHOM HMCKpPOBOM INPOMEXYTKE CTpENKa BOJIBTMETPA OTKJIOHUTCS B CTOPOHY
YBEITMUEHUS HAMIPSDKEHUS 10 TPOo0O0sT HCKPOBOTO MPOMEXYTKa (0HO 10JKHO ObITh 0T 800 1o 1200 B).
IIpoBepka HCKpPOBBIX IPOMEXKYTKOB B LIENU 3a3€MJICHUS BBINOJIHIETCS BOJIBTMETPOM WM APYrUMU
npubopamu, MpeaHasHAuYCHHBIMH JUIS 3TUX Ienedl. Eciau crpenka BoJIbTMETpa (COOTBETCTBYIOLIETO
pona Toka, Ha wmkane a0 100 B) oTkiIoHseTCs — HMCKPOBOM NMPOMEXKYTOK HCIIPABEH, €CIU HET —
3aKOpOYEH (HEUCIIPaBEH).

W3mepenus ¢ mpoBepKOH UCTIPAaBHOCTH JMOIHBIX 3a3€MIIUTENICH IPOU3BOIATCS B IPSIMOM M 0OpaTHOM
HanpasjieHuu Meraommerpom Ha 500 B B mpsiMoM 1 oOpaTHOM HampaBieHuU. J(MOHBIN 3a3eMIINTENh
UCIIPABEH, €CIIH IPSIMOE IEKTPHUUECKOE CONPOTUBIIEHUE «OMOPa—pPEIbC» PABHO HYIIO, a 00paTHOE —
paBHO 1 Oosbiie 100 kKOMm.
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IMopsinok BbINOJIHEHUS
O3HaKOMUTBCS C KOHCTPYKIMEW 3aJaHHOTO THIA 3alUTHOTO YCTPOWCTBA. 3apHCcOBaTh
KOHCTPYKLUIO.
JlaTh onvcanue NpUHIMNA JEHCTBUS 3aIlIMTHOTO YCTPOMCTBA.
OxapakTepu30BaTh MECTAa YCTAHOBKHU 3allIUTHOIO YCTPOMCTBA.
[Ipoananu3upoBaTh GYHKIIMOHUPOBAHUE 3AITUTHOTO YCTPOMCTBA MIPH MPOOOE U3OJISAIIUH.
Conepxxanue oTyera
KoHceTpykius 3ajaHHOTO THIIA 3aIIUTHOTO YCTPONCTBA. PUCYHOK 3aIIMTHOTO yCTpOCTBa.
Ornrcanue NMPUHIKIIA JEHCTBUS 3aIllIUTHOTO YCTPONCTBA.
XapakTeprucTHKa MECT YCTAHOBKH 3allUTHOTO YCTPOMCTBA.
AnHanu3 paboTHI 3aIIUTHOTO YCTPONCTBA MIPH MPOOOE U3OJISAIIHH.
BriBogbI.
KoHnTpoJibHbIE BOIPOCHI
OO0bsicHUTE HA3HAYCHHE 3a3€MJICHUS OTIOP KOHTAKTHOU CETH.
HazoBute Tums! 3a3eMiieHni OTIOp KOHTAKTHOW CETH 3aIUTHBIX
YCTPOMCTB.
HazoBuTe TUIIBI 3aIIUTHBIX YCTPOUCTB.
Kak npoBepsitoT HICIpaBHOCTh UCKPOBBIX TPOMEKYTKOB?
Kak npoBepsitoT HCpaBHOCTh TUOTHOTO 3a3EMIIUTENS?

121



Pazjen 1. DiiekTpuyeckne cxeMbl JJIEKTPHYECKUX MOACTAHIHIA.

Tema 1.4 DekTpuYecKne NOACTAHIMHU

IIpakTHYeckasi 3aHsATHE

T e M a: «MccnenqoBanue cXeMbl OTIOPHOM MOICTAHITHID)

Lean 3aHATHS: HAYYUTHCS PACCUUTHIBATH CTPEBI IMTPOBECA HECYIIETO TPOCA B PEAIbHBIX MPOJIETaX
AQHKEPHOTO y4acTKa, HAYYUThCSl CTPOUTH MOHTA)KHBIE KPUBBIE CTPEJ IIPOBECA MMPOBOIOB.

Hcxoanblie JaHHbIE: TAHHBIE JJI1 PACYETOB B3SITh U3 MIPaKTUUECKUX 3aHATHI Ne 8 u Ne 9,

Kpartkue TeopeTrudeckne cBeieHUs

MoHTaXHbI€ KPUBBIE M TAOJMIIBI HCIIOJB3YIOTCS B MPOLIECCE MOHTa)XXa KOHTAKTHOMW MOJIBECKU B
paboTax 1O pPEryJupoBKE MPOBOJOB M TpocoB. [lo Hawama 3TUX pabOT MPUHUMAIOT BBICOTY
KOHTAKTHOTO TIPOBO/IA IIPHU €r0 OECIIPOBECHOM IOJIOKEHUHU. 3aTEM OIPEICIISIIOT TEMIIEPATypy OKpY-
YKAIOIIIETO BO3/IyXa M M0 MOHTXXHOU TabIuUIle ONIPENEIOT IIPOBEC MTPOBOIOB B CEPEAMHE MPOJIETa,
W3MEHEHHE BBICOTHI PACIOJIOKEHHUS MPOBOJIA y OTMOPHI KOHTAKTHOW CETH IO 3TUM pa3Mepam
W3MEHSIOT BBINICHA3BAaHHBIE TMapaMeTpbl TPOBOJIOB. B 1Ipyrux ToYKax TMPOJETOB TIPOBEC
YCTaHABIUBAIOT TaK, YTOOBI 00ECTICUNBAIOCH IJIABHOE U3MEHEHHE BHICOTHI KOHTAKTHOTO TIPOBO/IA B
CpeHEN YacTH MpOoJIeTa.

JIy1st MOCTpOEHUST MOHTAXKHBIX KPUBBIX, HY?)KHO PacCuMTaTh CTPENbl IIPOBECca HEeCylero Tpoca. Tak
KaK 3TOT pacyeT SIBJBIETCS MPOAODKECHUEM MPEBIIYIIUX PACUETOB, TO JUIS WX BBIMOJTHEHUS HYKHO
BOCIIOJIH30BAaThCSI KPUBOW WM3MEHEHMsI HATSHKEHHUs HECYIIero Tpoca OT TeMIlepaTyphl U3
MIPEABITYIIETO 3aHATHSA.

JI1st pacueTa MOHTa)KHBIX KPUBBIX HY)KHO 33/1aTh 3HAUCHHS TEMIIEPATYPHI OT tmin 10

tmax TPUMEpPHO C OJWHAKOBBIM HMHTEPBAJIOM, 3aT€M, IIOJIb3YACh BBIIIEHA3BaHHOW KPHUBOM,
OTIPENICTTUTh COOTBETCTBYIOIINE ITHM, Temreparypam HatsokeHus (Tx) u 3aHectu ux B Tabm. 18
(mpakT. Ne 11) umu ke He0OX0AMMO TTOJTH30BATHCS MPH pacueTax.

Crpensl mpoBeca HarpyK€HHOIO0 KOHTAaKTHBIM IPOBOJOM HeECylIero Tpoca Fx i Kaxaoro us
3aJJaHHBIX JIEHCTBUTENBHBIX MIPOJIETOB, BXOISAIINX B aHKEPHBIN Y4aCTOK, OIIPEIEIIAIOT 10 PopMyIie:

gx+go*-|r< *(l—Z*E)Z ( *| * )*

Fx — 8*(1? T g, -0y "€)7€
+K) 2%T,

rac gx — BEPTHUKAJIbHAA HArpy3ka Ha HCCYH_[I/Iﬁ TPpOC OT BECa BCEX IIPOBOJIOB KOHTaKTHOM IIOABCCKH,
COOTBCTCTBYIOIIAA PACUCTHBIM YCJIIOBHM, ,[[aH/M,
gO — BCPTHKAJIbHasgd Harpy3kKa Ha HCCYH_[I/Iﬁ TpOC OT BE€Ca BCCX IIPOBOJOB KOHTaKTHOH IIOABCCKH,
Ipu 6CCHp0BeCHOM IMOJIOKCHHUHU KOHTAKTHOT'O ITPOBOAA, ,Z[aH/M,
ng — Harpys3ka OT B€Ca HECYIICTO TpOocCa IIPpHU PACYCTHBIX YCIIOBHUIX, L[aH/M,
Tx — HaATAKCHHUEC HECYHICTO TPpOCa, COOTBCTCTBYIOLIICC pvaeTHOﬁ TEMIICPATYPE;

€ — pacCTOsIHME OT OMOPHI JI0 MEPBOU MPOCTOM CTPYHBI, TabI. 12.

0x =9 =00 O =0ur

1 i)

K 2
*_ *|_2*
gx+go -I- ( e)

0

JlomycTuM ,4To : M = 5 ;
*| — *
36 N — (gx ng e) * 2
2
Toraa opmyna cTpessl IpoBeca HECYILEro Tpoca MPUMET BU/T:
(oM N
T.+K T,

[Moncrasinss 3nauenus Tx u3 tabmn. 18 mpousBoaum pacuetsl. [lojaHHBIM pacuyeToB CTPOUM
MOHTaKHbI€ KpPUBBIE IS IBYX 33JaHHBIX I1OJIETOB MEX/Iy OTIOPAaMU KOHTAaKTHON CETH Ha



MUJTUMETPOBO# Oymare. Pe3ynbraTsl pacdeToB cBOAMM B Ta0I. 18 (cM. mpakTrueckoe 3aHsaTHeNe
11)
IHopsinok BbINOJTHEHUS
Onpenenutsb CTpesbl IPOBECA HAIPYKEHHOTO HECYILETO TPOca.
[TocTpouTh MOHTAKHBIE KPUBBIE.
Conepsxanue otyeTa
Omnpenenenne CTpesbl IPOBECca HArPYKEHHOTO HECYIIETO Tpoca.
MoHTa)KHbI€ KpUBBIE /7151 IBYX 3a/JaHHBIX MPOJIETOB MEX/ly OIOPAMU KOHTAKTHON CETH.
BriBoabl.
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KonTtponsHbIE BOIIPOCHI

Uro Takoe cTpeiia mpoBeca HeCcyIero Tpoca?

3. Tlouemy B peXuMe MHHHMAJIBHOW TEeMIEpaTypbl MaKCHMAJIbHOMY  HATSDKEHHUIO
COOTBETCTBYIOT MUHUMAaJIbHBIE CTPEJIbI ITpoBeca’?

Urto Takoe MOHTa)kHas TabJIUIA 1 MOHTaKHbIE KpUBbIE?

Jly1st uero HEOOXOIMMO CTPOUTH MOHTAXKHBIE KpUBBIE?

N

ok

Paspen 1. DuiekTpu4eckne cxeMbl JJIEKTPHYECKUX MOACTAHIMIA.

Tema 1.4 DnexkTpudecKkue NOACTAHUUMN

IIpakTHYeckoe 3aHATHE

Tema: «lccienoBanne cxeMbl TPAH3UTHOMW MOJCTAHIIN

«MccnemoBanne CXeMbl OTITACYHOM TOICTAHIIAN

«MccnemoBanne cXeMbl TYMTUKOBOM MOCTAHITUNY

Henap 3aHATHS: HAYUUTHCS PACCUUTHIBATH CTPENIBI MPOBECA KOHTAKTHOTO IMPOBOJA B pEalbHbIX
MpoJieTax aHKEPHOTO y4acTKa, HAYYUThCS CTPOUTh MOHTAXHbIE KPUBbIE CTPEI IIpOBEca MPOBOJIOB.
Hcxonnble JaHHbIE: TAHHBIC JIJ1 PACYETOB B3STh U3 MpakTUUYeCKUX 3aHATHA No 8 u Ne 9.

KpaTkue Teopernuyeckne cBeeHHs

MoHTa)kHble KpUBbIE M TaOIUIBI WCHOJB3YIOTCS B IMPOLIECCE MOHTa)Ka KOHTAKTHOW MOJABECKU B
paboTax Mo peryaupoBKe MHpoBOIOB M TpocoB. [lo Hayama 3TUX pabOT NPUHUMAIOT BBICOTY
KOHTaKTHOTO MpPOBOJa MPHU €ro OECHpOBECHOM IOJIOKEHUHU. 3aTeM OIPeNeisioT TeMIepaTypy
OKPY)KAIOILIEr0 BO3[yXa U MO MOHTaXHOW TabIuIEe OMpeAeNsioT MPOBEC IPOBOJAOB, CEpeluHE
MpoJieTa, WU3MEHEHHE BBICOTHI PACMOJIOKEHHS MPOBOJA Y ONOpPbl KOHTAKTHOM CETH U IO 3TUM
pa3MepaM U3MEHSIOT BhIIICHAa3BaHHbBIE [1a- PAMETPBI MPOBOJIOB. B Apyrux Toukax mpoJjieToB MPOBEC
YCTaHaBIIMBAIO TaK, YTOObI 00ECIIEUNBAIOCh TUIABHOE U3MEHEHHE BBICOTHI KOHTAKTHOTO MPOBOJA B
CpeIHel yacTH mpoJieTa.

JlJis MOCTpOEHUS MOHTaXXHBIX KPHUBBIX, HY)KHO paccuMTaTh CTpPENbl MPOBECa HECYILEro Tpoca,
KOHTaKTHOTO MPOBOJAa M MU3MEHEHHE BBICOTHI KOHTAaKTHOTO MPOBOJIA Y OMOPHI KOHTAKTHOW CETH.
Tak kak 3TOT pacy€r SABJISAETCS MPOAOJDKEHUEM MPEIBIIYIIUX PACYETOB, TO JUISl €r0 BHINOJHEHUS
HY)KHO BOCIIOJIb30BATbCS MOHT@)XHOW KPUBOM W3MEHEHHUS HATSHKEHHUS HECYIIero Tpoca OT
TeMIleparypsl (U3 mpakTuyeckoro 3aHsaTus Ne 10).

Jlyig pacyeTa MOHTAXHBIX KPUBBIX HYXKHO 33J1aTh 3HAYEHHUS TEMIEPATYPHI OT tmin 10 tmax MIPUMEPHO
C OIMHAKOBBIM HWHTEPBAJIOM, 3aT€M, IOJB3YSACh BBHIIICHA3BAaHHOW KPHUBOM, OMIPEICIUTh
COOTBETCTBYIOIIIME ITUM TemmepaTypam HaTsbkeHus (Tx) u 3aHecTd ux B Ta0n. 18, uMu xe HeoO0Xo-
JUMO TI0JIb30BaThCS IIPU pacyeTax.

Pacuer ctpensl nmpoBeca KOHTAaKTHOTO MPOBOAA ISl JEHCTBUTEIBHOIO MPOJIETa MPOU3BOJAUM IO

bopmye:

2
_ 9o *(1-2e)"*(T, -T,)
“ 8*T, *(T, + K)
OmnpenenuM MOCTOSTHHBIN KOA(PPHUIIMEHT TS pacyeTa, COOTBETCTBYIOIIHMI OTIPEICIICHHON UTHHE
npouieta |:




_ go*(l _29)2
C o 8*T,

Toraa (opMyIa CTpeibl IpoBeca KOHTAKTHOTO MPOBOJIA TPUMET BU:

ka — Z*(TO _Tx)

(T, +K)

[ToacraBnsis 3HaueHus Tx u3 Tadma. 18, mponu3BoIUM pacyeTsl.

[Tpu GecrpoBECHOM IOJIOKEHUU KOHTAaKTHOTO TpoBoja fkx = 0. PesynbraThl pacyeToB CBOJMM B
Tabsn. 18.

CtpouM MOHTa)XHbI€ KpUBbBIE: MO0 TOPU3OHTAIBLHOM OCH OTKJIA/JbIBa€M 3HAYEHHE TEMIIEPATYpHl B
MIpeKHEM MacIlTade, 10 BEpTUKAJIbHOM OCH — padyeHue CTpesbl IPoBeca KOHTAKTHOTO MPOBOJA B
macmrade: 1 cm = 0,01 m.

Pacuer u3MeHEHHMS BBICOTBHI pPACMOJIOKEHHS KOHTAKTHOTO IIPOBOJA B TMpoJieTe «2e» Oyaem
MIPOU3BOIUTH TI0 OopMyIIE:

e*(go*l_gHT *e) 1 1
S Y
X 0
Pesynbratel pacueToB cBoauM B Tabm. 18.
[To pe3ynbTaTam pacyeToB CTPOMM MOHTa)KHbIE€ KPUBbIE, MaclITad BbIOMpPAEM TaKOH ke, KaKk U JUIs

NpeabIAYIEd KPUBOM.

Tabmuma 18
MoHTakHas TabJaHIAa
tx°c Tx, Z[aH |1 |2
FX,M FkX,M A hex,M Fx,M FkX,M A hex,M
tmin
to
tmax

ITops0K BBINOJITHEHUSI
1 . Onpenenuts CTpebl MPOBECa KOHTAKTHOTO MPOBOJIA B CPEIHEN YacTH
mposera Iy, I
2.0npenenuTh W3MEHEHUE BBICOTHI PACIOJIOKEHUS] KOHTAKTHOIO MPO- B°Aay ONOpPbl KOHTAaKTHOM
CETH B IIPOJIETE «2€».

Conepxxanue oTyera.
1. Omnucanue pacyera CTpesbl MPOBECa KOHTAKTHOTO MPOBO/IA CPeIHEH YacTh mpoJieta /1 /2.
2. OmnucaHue pacueTa M3MEHEHHS BBICOTHI PACIOJIOKEHHS KOHTAKTHOTO IMPOBOJA Y OIMOPHI
KOHTaKTHOM CEeTH B MIPOJIETE «2e».
MoHTaKHBIE KpUBBIE 715 IBYX 3aJJaHHBIX MPOJIETOB MEXKY OTIOPAaMU KOHTAKTHOU CETH.
4. BpIBOIBL

w

KonTposabHbIe BONPoChI
1. Yro Takoe cTpeia mpoBeca HECYILEro Tpoca, KOHTAKTHOTO MpoBoaa?




2. Ha Kkakyl XapakTepUCTHKY IIETHOM KOHTAKTHOM IIOJIBECKM BIMSET CTpeia MpoBeca
KOHTAKTHOTO TIpoBoja?

3. Tlouemy B peXuMe MHHAMAQJIBHOM TeMIepaTypbl MaKCHUMalbHOMY  HATSIKCHHUIO
COOTBETCTBYIOT MMHUMAaJIbHBIE CTPEJIbI ITpoBeca’?

4. Yrto Takoe MOHTa)KHAs TaOIHIIA U MOHTAXXHBIC KPUBBIC?

5. Jlns 9ero HEOOXOAUMO CTPOUTh MOHTAXKHBIC KPUBBIC?

Pazjen 1. DiiekTpuyeckne cxeMbl JJIEKTPHYECKUX MOACTAHIIMIA.

Tema 1.4 DekTpuYecKHe MOACTAHIMHU

IIpakTH4eckoe 3aHATHE

Tema: «VccnenoBanue cxeMbl nekTpuueckoit noacranuu 10/0,4 kB

esab 3aHATHSA: HAYYUTHCS PACCUUTHIBATH CTPEIBI MTPOBECA HECYILIETO TPOCA B PEATTBHBIX MPOJIETAX
AHKEPHOTO Y4aCTKa, HAYYUThCS] CTPOUTHh MOHTAKHBIE KPUBBIE CTPEN MTPOBECA MPOBOIOB.

Hcxoanble faHHbIe: TaHHBIE JJI PACUETOB B3SITh M3 MPaKTUUECKUX 3aHATHI Ne 8 u Ne 9,

Kparkue Teopernyeckune cBeleHUs

MoHTaxXHbI€ KPUBBIE M TAOJMUIIBI HCIIOJB3YIOTCS B MPOIIECCE MOHTa)XXa KOHTAKTHOW TOJIBECKU B
paboTax TO peryjaupoBKE MPOBOJOB W TpocoB. Jlo Hayasa 3TUX palOT MPUHUMAIOT BBICOTY
KOHTAKTHOTO TIPOBO/IA TIPH €TO OECTIPOBECHOM IOJIOKEHUHU. 3aT€M OTPEICIISIOT TEMIIEpaTypy OKpy-
YKAIOIIIETO BO3/IyXa M M0 MOHTXKHOU TabIHUIle ONIPENeIOT TIPOBEC MTPOBOIOB B CEPEAMHE MPOJIETa,
W3MEHEHHE BBICOTHI PACIOJIOKEHUS IPOBOJIA y OTMOPHI KOHTAKTHOW CETH IO 3TUM pa3Mepam
W3MEHSIOT BBINICHA3BAaHHBIE TAapaMeTpbl TMPOBOJOB. B Jpyrux ToYKax TMPOJETOB TIPOBEC
YCTaHABIWBAIOT TaK, YTOOBI 00ECTICUMBAIOCH MJIABHOE N3MEHEHHE BHICOTHI KOHTAKTHOTO TIPOBOJIA B
CpeHEN YacTH MpoJIeTa.

JI1st mOCTpOEHUST MOHTAKHBIX KPUBBIX, HY’)KHO PacCUMTaTh CTPENbI IPOBECa Hecylero tpoca. Tak
KaK 3TOT pacyeT SIBJISIETCS MPOJOHKEHUEM MPEABIAYIINX PacyeTOB, TO JUISl UX BBITOJIHEHUS HYKHO
BOCIIOJIB30BATBCSI KPUBOW M3MEHEHHMsI HATSOHKEHUs HECYIIEro Tpoca OT TeMIepaTypbl U3
MPEABIAYIIErO 3aHATHUSA.

Jlnst pacueTa MOHTaXKHBIX KPUBBIX HY)KHO 33JaTh 3HAUEHHS TEMIIEPATYPHI OT tmin 10

tmax TPUMEPHO C OJMHAKOBBIM HMHTEPBAJIOM, 3aT€M, IIOJIb3YACh BBIIIEHA3BAaHHOW KpHUBOH,
OTIPEIeNIUTh COOTBETCTBYIOLIME ATUM, TeMiieparypaM HatrskeHHs (Tx) u 3aHectw ux B Tadm. 18
(mpakt. Ne 11) umu >xe HE0OXOMMO MOJIB30BATHCS MPU pacyeTax.

Crpensl poBeca HarpyK€HHOIO0 KOHTAaKTHBIM IPOBOJOM HeCywmiero Tpoca Fx i Kaxaoro us
3aJJaHHBIX IEHCTBUTENbHBIX MIPOJIECTOB, BXOISIINX B aHKEPHBIN Y4aCTOK, OIPEEIIAIOT 10 popMyIie:

gx+go*-|r< *(l—Z*E)Z ( *| * )*

Fx — 8*(1? + g, -0y "€)7€
+K) 2*%T,

TAC gx — BCPTHUKAJIIbHAA HAI'PY3Ka HA HCCYH_[I/Iﬁ TPOC OT B€Ca BCCX IIPOBOJIOB KOHTaKTHOH IIOABCCKH,
COOTBCTCTBYIOIAsl paCUCTHBIM YCIIOBUSM, I[aH/M,
gO — BCPTHKAJIbHAA HArpy3ka Ha HCCYH_[I/Iﬁ TPOC OT BE€Ca BCEX IIPOBOJOB KOHTaKTHOH IIOABCCKHU,
IIpu 6CCHpOBeCHOM IMOJIOKCHHNH KOHTAKTHOI'O IIPOBO/JIA, ,Z[aH/M,
grx — Harpyska OT Beca HECYIIIETro TPOca MPH PacueTHBIX YCIOBUsX, naH/M;
Tx — HATAKCHHUEC HECYHICTO TPOCa, COOTBCTCTBYROIIICC pvaCTHOP’I TEMIICPATYPE,
€ — PAacCTOsIHUE OT OTOPBI JI0 TIEPBO# POCTOM CTPYHBI, Tab. 12.

Oy =90 =90 91x =97

’M’

K 2
* 2 x(| 2%
gx+go T ( e)

Jomyctum ,4To : M = 08 :

N = (gx * — Oy *e)*z
2




Torna opmyiia CTpesbl MPOBeca HECYLIETo TPOCa MPUMET BUJL:

M N
T KT,
X X
[MoxacraBnsis 3HaueHus Tx u3 Tabn. 18 mpousBoaum pacuersl. [logaHHBIM pacyeToOB CTPOUM
MOHTAaKHbIE KPUBbIE JJIS IBYX 3a/IaHHBIX II0JIETOB MEXIY OIIOpaMH KOHTAaKTHOM ceTH Ha
MUJUTUIMETPOBOH Oymare. Pe3ynbraTsl pacdeToB cBOAMM B Ta0I. 18 (cM. mpakTrueckoe 3aHsaTHeNe
11)
IHopsinok BbINOJTHEHUS
Onpenenutsb CTpesbl MPOBECA HAIPYKEHHOT0 HECYILETO Tpoca.
[TocTpouTh MOHTa)KHBIE KPUBBIE.
Conepsxanue oTyeTa
Onpenenenre CTpesbl IPOBEca HArPYKEHHOTO HECYIIETO TpOca.
10. MoHTaXHBIE KPUBBIE JIJIS IBYX 3a/IaHHBIX MTPOJIETOB MEXKTY OTIOPAMH KOHTAKTHOW CETH.
BoiBoabl.

©ooN>

6. KoHTposbHBIE BOTIPOCH

7. UYto Takoe cTpeina poBeca HeCyIero Tpoca?

8. Tlouemy B peXuMe MHHAMAQIBHON TEeMIEepaTypbl MaKCHMAJIbHOMY  HATSKEHHIO
COOTBETCTBYIOT MUHUMAJIbHBIE CTPEJIbI ITpoBeca’?

9. UYrto Takoe MOHTa)KHAs TaOJIUIA U MOHTaKHBIE KPUBEIE?

10. 5t gero HEOOXOIMMO CTPOUTH MOHTa)KHBIE KPHUBEIE?

Pa3znen 2 Tsarosbie noacTaHumn

Tema 2.2. TsAropblie NOACTAHIUN MOCTOSAHHOT0 TOKA

IIpakTHYeckoe 3aHATHE

T e M a: «M3ydyeHne KOHCTPYKIIMU OBICTPOICHCTBYIONIETO BBIKIIIOUYATES IIOCTOSTHHOTO TOKa
ean padorbl: O3HAKOMHUTHCS C HOPMaMU BPEMEHHU Ha MTPOU3BOJCTBO padOT HA KOHTAKTHOM CETH.

Hopmbl BpemMeHM M HOPMATHBBI YHCIEHHOCTH Ha TEXHHYECKOE OOCITY)KMBAHHWE M TEKYIIHM
PEMOHT YCTPOMCTB KOHTAKTHOW CETH MOCTOSIHHOI'O M NEPEMEHHOI0 TOKAa W IYHKTOB I'PYHNIIUPOBKH
CTaHIIMM CTHIKOBAHUS JJIEKTPUPHUIIMPOBAHHBIX >KENE3HbIX JOpor (Jajgee HOPMBI BpEMEHU U
HOPMAaTUBBI YHUCIIEHHOCTH) IpEJHa3HAuYeHbl IJI1 OpraHu3alliy, MJIAHUPOBAHHUS W HOPMHPOBAHUS
TpyJda SJEKTPOMEXaHUKOB M 3JIEKTPOMOHTEPOB KOHTAKTHOW CETH, BBIMOJHSAIOMIUX paboOThl IO
TEXHUYECKOMY OOCITYKUBAaHUIO U TEKYIIEMY PEMOHTY YCTPOWCTB KOHTAKTHOW CETH B paiioHaX
KOHTAKTHOM CeTH - MOJpa3/IeIeHUSIX AUCTAHIIUHU IEKTPOCHAOKEHUS.

Hopwmbl BpemMeHH 1 HOpMaTHBBI YHCICHHOCTH pa3paboTaHbl B cooTBeTcTBUU ¢ [lonoxkeHuem o
cucreme HopMmupoBaHus Tpyaa B OAO «PX», yrBepxkaennsiM pacniopsikenrnem OAO «PXKI» ot
3 urona 2006 . Ne 1350p. B ocHOBY pa3paGoTku HOPM BpPEMEHH M HOPMATHBOB UYHCICHHOCTH
MIOJIOYKEHBI:

- Cranmaptr OAO «PXI» CTO PXJ 1.12.001-2007 «YctpoiicTBa 3neKkTpuduKanuu u
anekrpocHaOxeHus. Texuuueckoe oOciykuBanue U peMoHT. OO1ue TpeboBaHus», YTBEPKACHHBII
pacnopsixeHrnem OAO «PXI» ot 29 nexabps 2007 r. Ne 2496p ¢ nocneAyomuMi U3MEHEHUSIMU B
penakuuu pacnopspkeruit OAO «PX» ot 16 anpens 2008 r. Ne 806p, ot 31 nexadps 2009 r. Ne
2763p u ot 29 nexabps 2010 r. Ne 2761p;

- TexHonornueckue KapThl Ha pabOTHI IO COJAEPKAHHUIO U PEMOHTY YCTPOWCTB KOHTAKTHOU CETH
ANEeKTPUGUIIMPOBAHHBIX Kene3HbIx aopor. Kuura II. Texnuueckoe oOcmyXuUBaHUE U TEKYIIUIl
PEMOHT, YTBEpKJeHHbIE JlemapTaMeHTOM 3JeKTpuUKaIMN U dIEeKTpocHaOKeHus ot 14 nexadps
2009 r. Ne 113-868-115/1-2;

- MHcrpykums mo 0Oe30mMacHOCTH JUIsl 3JEKTPOMOHTEPOB KOHTAKTHOM CeTH, YTBEpXKAEHHas
pacniopsoxkeHneM OAO «PXKI» ot 16 nexadps 2010 r. Ne 104;

- [IpaBuna 6e30MacHOCTH MPH IKCIUTyaTallud KOHTAKTHOW CETH U YCTPOUCTB JEKTPOCHAOKEHUS
aBTOOJIOKUPOBKH kene3HbIX opor OAO «PX]», yreepxknenusie pacnopstkenueM OAO «PXK/»
ot 16 nexabps 2010 r. Ne 103;



- TEXHUYECKHE  XApAaKTePUCTHUKU  HCIBITATEIBHBIX W U3MEPUTENBHBIX  MPUOOPOB,
MIPUCTIOCOOTICHUI U HHCTPYMEHTA;

- GOTOXPOHOMETPAXKHBIC HAOTIOICHHUS.

HopMmbl BpeMeHH OTpakaloT 3aTpaThl Tpyda Ha H3MEPUTENb PabOThl BCEX MCIIOJIHUTEICH.
KonnuecTBeHHBIM COCTaB MCIOJHUTENEW HPHUHIT B COOTBETCTBUM C JeicTByromuMu B OAO
«PXX/]» mpaBuiiaMu U MHCTPYKUUSIMHU, B 3aBUCUMOCTU OT CJIO)KHOCTH M OOBbEMa BBINOIHIEMbIX
pabot. V3MeHeHne YHCICHHOCTH UCTIOHUTENCH He MOXKET CIY)KHTh OCHOBAaHHEM JUIsi U3MEHEHHUS
HOPM BpPEMEHH.

HanmenoBanust npodeccuii paboynx W JOIDKHOCTEHW HPUHATHI coriacHO OO0IepoccHiickoMy
KiaccupukaTopy npodeccuii pabounx, TOIDKHOCTEH ciyxamux u tapudueix paspsgos (OK 016-
94, Mockaa, 2005 r.). Pa3psapl kBamudukanuu pabouux MPUHATH coriacHo EnmHOMy TapudHO-
kBasnukanronHomy cnpaBoyHuky (ETKC Bemyck 56, 1984 r.) u cOopHuky TapudHo-
KBJIM(UKAIIMOHHBIX XapaKTEpPUCTUK pabouMX, 3aHATBIX Ha JKEJIE3HOJOPOKHOM TpPaHCHOpTE
(Mockaa, I1BI] MIIC, 1999 r.).

KBanudukanronHas xapakTepuCTHKa 3JIEKTPOMEXaHMKAa MPHUHITA COIJIACHO PACIOPSKEHUIO
OAO «PX» or 18 wurons 2006 r. Ne 1505p «OO6 yrBepkIeHUH KBaTU()UKAIIMOHHBIX
XapaKTepUCTUK M Pa3psioB OIUIAThl TPyAa MAODKHOCTEM pPYKOBOAMTENEH, CHEHHaTUCTOB U
CIY’KallluX OTKPBITOTO aKIMOHEPHOro ob1ecTBa «Poccuiickue xene3Hbie JOPoru.

Hopmamu BpemMeHM M HOpMaTMBaMU YHMCIEHHOCTH YYTEHBI CIIEAYIOIIUME KaTeropHH 3aTpar
paboyero BpemeHu: orneparuBHoe Bpems (Torm), moaroToBUTENnpHO-3aKII0UUTENRHOE BpeMs (Tm3),
BpeMs Ha oOciykuBanue padoudero mecta (To0), BpeMst Ha OT/IbIX U IWYHbIEe HaoOHOCTH (TOoTM).

K oneparnBHOMy Bpemenu Ton 0THOCUTCS BpeMs Ha:

- HENOCPEJCTBEHHOE BBHINOJHEHHE pPabdOT MO TEXHUYECKOMY OOCHYKMBAHHUIO M TEKYLIEMY
PEMOHTY YCTPOMCTB KOHTAKTHOM CETH;

- YCTQHOBKY 3aIlIUTHBIX 1 MOHTAXHBIX IPUCTIOCOOIEHHI;

- MOJABEM Ha H30JHUPYIOLIYI0 CHEMHYIO BBIIIKY, BBIIIKY aBTOMOTPHUCHI (IPE3UHBI), OHOPY,
JIECTHHILY U CITYCK C HHX;

- IepeMEIIEHUE BBILIKH B ITpOLecce PabOThI;

- cOOpKy M pa300PKy HCTIBITATEILHBIX CXEM;

Pa3nen 2 Tarosnle moacTaHuK

Tema 2.2. TAroBbie NOACTAHINHN NNOCTOSTHHOI'O TOKA

IIpakTHYeckoe 3aHATHE

T e M a: « UccinenoBanue cXeMbl yIIpaBiieHHs ObICTPOICHCTBYIOIIKUM BBIKITIOYATEIIEM
IMOCTOSIHHOTO TOKa»

Heﬂb SaHATHSA: U3YUINUTH COACPIKAHUC pa6OT IO IPOBEPKE COCTOAHUSA, PCTYIIMPOBKEC U PEMOHTY
CCKIMOHHBIX U30JIATOPOB CO CTCKIIOINNIACTUKOBBIMU HJIN (bap(bOpOBbIMI/I BCTaBKaMH.

Oﬁopynona}me: CEKIIMOHHBIN HU30JATOP UIIM MAKCT CCKIUMOHHOI'O U30JIATOpA.

IIpucnocod.ienusi: TMHENKa, TEPEBSHHBIN OPYCOK, HAKIAUYHOE MOJIOTHO.

KpaTtkue Teopernyeckne cBegeHH:

CeKI_[I/IOHHHe H30JIATOPBI JOJIKHBL obecreunBaTh HaACKHYIO U30JIALUI0 U IJTaBHBIN nepexoa 1mo
HHUM I10JIO30B TOKOIIPUCMHHKA C YCTaHOBHCHHOﬁ CKOPOCThIO HA JAHHOM Y4YaCTKE. Hx MMPUMCHSIOT B
OCHOBHOM Ha CTAHIHHU I TOIIEPEYHOT'O CCKIIMOHUPOBAHUA KOHTAaKTHOM CETH.

Tun ceKIMOHHOTO U30JIATOPa BEIOMPAETCS B 3aBUCUMOCTH OT HOMHUHAJIBHOTO HAIIPSKEHUS
KOHTAKTHOM CETH, KOJIMYECTBA KOHTAKTHBIX IIPOBOJOB, YCTAHOBJIEHHON CKOPOCTHU JABUKEHUS
M0€3/10B, MECTa MPUMEHEHMS U CTETIEHH 3arps3HeHust atMocdepbl. KOHCTPYKIMS CeKIIMOHHBIX
U30JIATOPOB MpeycMaTpuBaeT 3pGeKTUBHOE TallIeHUe JIEKTPUUECKOM Tyr'u Ha TyroracuTeIbHbIX
YCTPOMCTBAX.



CeKIMOHHBIEC U30JISTOPHl MOHTUPYIOT B IMIEPBOI TPETH MPOJIETA TAK, YTOOBI HUXKHSISI INIOCKOCTh
CKOJIbXEHUs Haxoauachk Ha 20-30 MM BbIIIE COCETHUX TOUEK MOJIBECa KOHTAKTHOTO IIPOBO/IA.
[lepen MOHTa)KOM BC€ JIETAIM CEKIIMOHHOTO M30JISITOPA CIIEAYET TIATEIbHO MPOBEPUTH, a
M30JIATOPHI U CKOJIB3YHBI TIATEIBHO OYUCTUTH OT JIOOBIX BUJIOB 3arpsi3HEHUS, HE IOMyCKas IS
STHUX LIeJIeH TPUMEHEHUE XUMUYECKH aKTUBHBIX BEIIECTB, CIIOCOOHBIX BBI3BATH UX MOBPEK/ICHUE
WJIY HapyLICHUE aHTUKOPPO3UIHOIO IMOKPBITUS ACTAIICH.

CeKIMOHHBIN H30JTOP B IUIAHE CIEAYET pacroiaraTb Tak, YT00bI €ro MpoI0JIbHAs OCh COBIIagala
C OCBIO 110J1032 TOKOTIPUEMHHUKA. MaKcUMallbHOE OTKJIIOHEHUE HE TOJDKHO IpeBblmarh 100 M.

MeTammmyeckue CKOJIB3YHBI, AYTOOTBOAAIIMEC U JyTIOraCUTCIIbHBIC pora INpru U3HOCE B IJIOCKOCTHU
CKOJIbXKEHHS Oojiee 5 MM noAJIC)KaT 3aMCHCE.

[IpoBepKy cOCTOSIHUS, PETYIMPOBKY U PEMOHT HU30JITOPOB NMPOU3BOIAT 1 pa3 B roa.

Pa6ora Ha CU Mo3keT ObITh BBIIIOJIHEHA CO CHATHEM HAINPSHKEHUSI U 3a3€MJIEHUEM KOHTAKTHON CeTH
WJIY TIOJT HAIIPSIKEHUEM.

Pabota nox HanpspKeHHEM Ha CEKIIMOHHOM M30JISITOPE BBIMIOJIHAETCS TI0 HapsIy U IPUKa3y
sHeproaucnetrdepa. [lepen Bbaaueil nprkasa Ha pabOTy SHEPrOJUCETYEP JOJIKEH BKIOUYUTH (IO
AV, TY) cekuMoHHBINH pa3beInHUTENb, TapaUIEIbHBIA ’TOMY CEKIIMOHHOMY M30JIATOPY WU
BBIJIATh ITPHKA3 HA ITEPEKIIFOYEHNE TAKOBOTO BPYUYHYIO.

Jlo Hauasia paboThl NOCJIE MOJMY4YEHUS IPUKa3a HA CEKLIMOHHOM M30JITOPE YCTaHABIMBAIOT
LIYHTHPYIOUIYIO IEPEMBIUKY.

IIpoBepKa COCTOSIHHS M PEMOHT CEKIIMOHHOI0 HM30.JIITOpA:

1. [IpoBepuTh COCTOSIHUE KPEIUICHUS U CTETNeHb 3arpsi3HEHHOCTH U30JIATOPOB B HECYIIEM TPOCE, a
TaK)XKe COCTOSIHUE HECYILEr0 TPOCa, UCIOIb3ys HABECHYIO JIECTHUILY 3 M.

2. OcMOTpETh U OYUCTUTH U30JIATOPHI OT 3arpsI3HEHMUSI.

3. [IpoBepuTh MIMHBI TyTH YTEUKH TOKA MO U30JIATOPaM, KOH(PUTYpAIUIO TyrOTaCUTEIbHBIX POTOB,
COCTOSIHME METATHYECKUX CKOJIb3YHOB, BEJIMUUHY BO3YIITHBIX 3a30POB, HAJICKHOCTh KPETUICHHS
BCEX JCTaJIEN.

4. TIpoBepUTh COCTOSTHHE 3BEHBEBBIX CTPYH, 3KUMOB, PACIIOPOK, KOPOMBICEN U HATSKHBIX MY(]T,
BAJIMKOB U IITUIMHTOB.

5. HpOBepI/ITI) COCTOSAHHME U MOCAAKY CTBIKOBBIX 3a)KMMOB B M€CTaX COCIUHCHUA CHUc pa60LII/IM
KOHTAaKTHBIM IIPOBOJIOM.

6. [IpoBepuTh NMpaBUIBLHOCTH NOJIOKEHUS U perynupoBku CU (mpoBepsitoT nonoxenne CU mo
BBICOTE, MOJIOXKEHHE MpoaosibHOM ocu CU, nonoxkenne CH 1o OTHOIIEHUIO K PACHOIOKEHHOMY
HaJ HUM BPE3HOMY H30JISITOPY Ha HECYILEM TPOCe).

7. IIpoBepuTh npaBUiIbHOCTH peryanpoBku CU (mepemerias BI0JIb HEr0 OPYCOK, KOTOPBIN JOKEH
TJTABHO MEPEXOJIUTh C OJJHOTO CKOJIb3yHa Ha APYroil 0e3 UCKPUBIEHHS U OTPHIBA).

Ilopsinok BbINOJTHEHHS PadOTHI:
1. Onucare Ha3HaUCHMSI U TPpeOOBaHUS, IPEABABISEMbIE K CEKLIMUOHHOMY HU30JIATODY.

2. HapI/ICOBaTB 9CKHN3 CCKIUOHHOI'O U30JIATOPA, YKa3aB Ha PUCYHKE BCC pa3MCpPbI, HA3BAHHLIC B
ITYTOKC.

3. OnpenenuTs KaTeropuio paboT Mo MpaBUIIaM TEXHUKH O€301aCHOCTH, IEPEUUCITUTD
OpraHu3alMOHHbIE U TEXHUYECKUE MEPOTIPUATHUS, KBATU(UKAIIMOHHBIE TPYIIIIBI PYKOBOIUTEIS
paboT, 4sIeHOB OpHUrajbl.



4. BBINOJHUTB PEBU3UIO CEKLIMOHHOIO U30JIATOPA, COIVIACHO BBILIEU3I0KEHHBIM YKa3aHUSIM
(ITpoBepka cocrostaust u pemoHT CH) u pykoBoacTBysch [IpaBuinamu ycTpoiicTBa U TEXHUYECKOU
9KCIUTyaTallMy KOHTakTHOM ceTH (JI5).

5. Caenatb BBIBOJ O COCTOSIHUM U30JIATOPA.

6. Odopmuts oTuét. CAenarb BEIBOBI IO BHIIIOJHEHHOMY 3aHSTHIO.
KoHnTpoJsbHbIe BONpPOCHI:

1. [{nst yero npegHa3HaYEHbI CEKIIMOHHBIE U30JISTOPbI?

2. B xakux MecTax yCTaHaBJIMBAIOT CEKIIMOHHBIE U30JISTOPHI?

3. Kakue yctpoiicTBa B KOHCTPYKIIMH CEKITMOHHBIX H30JISTOPOB MPEHA3HAYCHBI JIs TallICHUS
ayru?

4. Kakrie OCHOBHBIE MEPBI 0€30MTaCHOCTH HEOOXOIMMO BBITIOJIHATH MPU IPOU3BOACTBE pabOT HA
CEKIIMOHHOM H30JIsITOpe?

5. [loueMy HE0O6X0IMMO MPOBEPSTH MPABUIBHOCTD MOJIOKEHHUS U PETYINPOBKU
CEKI[MOHHOT0 H30JsTopa?

6. [Touemy BO BpeMsl MpOX0/1a TOKOMPUEMHHKA 110 CEKIIMOHHOMY H30JIATOPY MOKET BOSHUKATh
ANeKTpuYecKas ayra?

Pa3gen 2 Tsarosnle noacTaHIMKU
Tema 2.2. TaAroBbie NOACTAHINN NNOCTOSTHHOI'O TOKA
IIpakTyeckoe 3aHATHE
Tema: «HMccienoBanne cxeMsl PV 3,3 kB TsaroBo# 1TOACTaHIINHN TOCTOSTHHOTO TOKa»
Heanb 3aHATHS: U3YYHTH COJEpKaHUE pabOT MO TPOBEPKE COCTOSIHHS M PETYIHPOBKE
M30JIUPYIOIIETO COTPSDKECHUS.

OO0opynoBaHme: MakeT U30JUPYIOIIETO COMPSLKEHUSI aHKEPHBIX YUaCTKOB WJIM Ha3BaHHBIN y3ell Ha
MOJINTOHE KOHTaKTHOM CeTH.

IIpucnocobenus: TMHEHKA, HAKIAYHOE TIOJIOTHO, JCPEBSHHBIN OpYCOK, HA0OP raeYHBIX KITFOUEH.
KpaTkue TeopeTuyeckue cBeieHuUs1

I/ISOJ'II/IPYIOH_ICC COIIPSKECHUC AHKCPHBIX YUACTKOB CIIYKUT JIA PA3CJIICHUS IIUTAHUA HA OTACIIBHBIC
CCKIIMH Yy4YaCTKOB KOHTAaKTHOM CETH. H30J’II/IPYIOH_IGG COIIPsKCHUEC JOJDKHO obecreynBaTh
MMpOAOJIbHOC B3aUMHOC IIEPEMCIICHUC ITPOBOAOB IIPHU TEMIICPATYPHBIX U3MCHCHUAX, a4 TAKKC
MJIaBHBIN epexoJ 1mojo3a TOKOIIPUEMHHUKA C KOHTAKTHOT'O IMTPOBOJa OJJHOT'O aHKEPHOI'O y4aCTKa Ha
KOHTaKTHBIN MpoBOA APYTOro IO YCJIOBUAM KOHTAKTHOI'O HaKaTUs 0e3 YXyALCHUA TOKOChEMA U
CHMKCHUA YCTaHOBHeHHOﬁ CKOPOCTH.

Ha NEPEroHax " IriyxXux IMyTdX KEJIC3HOJOPOKHBIX CTaHILIUIH HCO6XOI[I/IMO IMPUMCHSATD:

W3onupytomue conpspkeHust (BO3AYIIHbIE TPOMEKYTKH) Ha MPSAMBIX M KPUBBIX y4acTKaxX MyTH
panuycom 6osee 2000M — TpeXIpOJIeTHBIE WK YETHIPEXIPOJIETHBIE, HA KPUBBIX Y4aCTKaxX MyTH
pagrycom 2000M 1 MEHEe U B CTECHEHHBIX MECTaX I10 UX PACIIOPSKEHUIO — TPEXIPOJIETHBIE.

He AOITYCKACTCA COBMCIIATH HA U30JMPYIOHIUX COIPSKCHUAX KOMIICHCUPOBAHHBIC U
TMOJIYKOMIICHCUPOBAHHBIC TTOABCCKU.

Ha u3onupyromiem conps>KeHnr TOpU30HTAIBHOE PACCTOSIHUE MEK/Ty BHYTPEHHUMU
paccTossHUSAMU PaboYUX KOHTAKTHBIX MTPOBOJIOB JIOKHO OBITH S50MM. Eciu o BeTpoBbIM
OTKJIOHEHUSIM MPOBOJIOB HA JEHCTBYIONINX YUACTKAaX TAKOE PACCTOSIHUE HE MOXKET OBITh
JOMYIIEHO, OHO MOKET coCTaBsATh 400MM Ha KOHTAKTHOM CETU MOCTOSIHHOTO ToKa ¥ 500MM —



IIEPEMEHHOT0 TOKa. JlomycTHMbIE OTKIIOHEHHS OT yKa3aHHbIX 3HaueHU £50MM Npu CKOPOCTHOM
nerkeHnd 10 160 kM/4 1t 240MM 1ipu CKOpOCTHOM JiBrKeHUH OT 161 — 200xm/4. PaccTostHue oT
pabouero KOHTAaKTHOTO MIPOBOJIA IO HIKHEH MOBEPXHOCTH Bpe3HOTO (hap(HopoBOro U30JsTOpa
IIPU JIBYX KOHTaKTHBIX IIPOBO/IAX JOJIKHO cOCTaBIIATh 250+ 20MM 1pu 0JTHOM KOHTAaKTHOM
nposoje 300+20mm.

BeprukanbHoe paccTosiHue OT paboyero KOHTAaKTHOTO MPOBOJIA 10 HMYKHEH MOBEPXHOCTH
[JIaIKOCTEPKHEBOTO MTOJIMMEPHOTO U30JIATOPA TODKHO cocTaBisaTh 300+20MMm, a 10 HIKHEH
MTOBEPXHOCTH TJIAJIKOCTEPKHEBOI'O N30JIMPYIOLIEr0 AIEMEHTA, JI0IYCKAIOLIEro B3auMOICICTBHIE
¢ TokonmpueMHUKOM — 200+20MM.

Hepexoz[ TOKOHpI/IéMHI/IKa C KOHTAKTHOI'O IpoBOJa OAHOI'0 aHKCPHOI'O y4aCTKa Ha KOHTAKTHBIN
MIPOBO/JT APYrOr0 aHKEPHOTO yJacTKa JOJDKEH PaclojaraTbCs B CEpenHE TIEPEXOTHOTO MPOIETa
y TPEXIIPOJIETHBIX CONPSKEHUN Ha JAuHE 8 — 12M U y 4eThIpeXIPOJIETHBIX CONPSKEHUN Ha
mmHe 10 — 15M o 06e CTOpPOHBI OT CpeAHEH EPEX0THON OTIOPHI.

q)I/IKcaTOpI)I, CTPYHBI U SJICKTPUYICCKUC COCAMHUTEIIN CIICAYCT pa3MCIIaTh Tak, 9TOOBI
o0OecreynBaiach H30JAIUA aHKCPHBIX YHACTKOB ITPHU BO3MOKHBIX TEMIICPATYPHBIX H3MCHCHUAX.

HopmanbeHO pa3oMKHYTbIE U30JUPYIOIINE CONPSKEHUS JOKHBI ObITh 000PYA0BAHbI
3aIUTHBIMH YCTPOMCTBAMM OT IIEPEXKOTOB MPOBOJOB IEKTpuyecKo ayroil. Ha myTsax ¢
JBYXCTOPOHHHUM JIBUKEHHEM 3alllUTHBIE YCTPOUCTBA OT MEPEKOTOB JOJHKHBI OBITh B 000MX
HaIlpaBJICHUSAX.

HepexonHHe OITIOPBI KOHTAaKTHOH CCTHU, OT'PAHUYHUBAIOIIUE U30JIMPYIOIICE COMPSXKECHUEC, TOJIKHBI
HMETh OTJIMYUTEIILHEIN 3HAK — YCpeaAYyrOmUECa YEThIPEC YEPHBIC U TPHU Oeible TOPHU30HTAJIBHBIC
nosiockl. [lepBast onopa no HampaBiIEeHUIO ABMXKEHUS MOE30B, KPOME TOTO, JOTIOJIHUTEIHHO
0003HaYaeTCs BEPTUKATHHOM YEPHOM MOJI0CON. 3HAKM HAHOCSTCS HEMOCPEICTBEHHO Ha OTIOPHI
WJIM 3aKpeTIeHHbIE HA HUX IIUTHI.

[Ipu mOCTOSTHHOM TOKE, KpOME TOTO, IIPUMEHSIFOTCSI CUTHAJIBHBIC CBETOBBIC YKa3aTeIu
«OmyCcTUTh TOKOTIPUEMHHUKY, UMEIOIINE CUTHAILHOE 3HAYCHUE TIPH MOSBICHUH HAa HUX
MUTAIONIEN CBETSIIIEICS TOJIOCHI.

Hepez[ HeﬁTpaJ'[BHBIMH BCTaBKaMHM YCTaHABJIMBAIOT NPEAYIIPEAUTECIBHBIC IIOCTOAHHBIC
CHTHaJIbHBIE 3HAKH «OTKIIOYUTH TOKY.

[Ipu BeIMOIIHEHUU PabOTH HEOOXOIUMO OCMOTPETh U30JUPYIOLIEE CONPSKEHUE, TPOBEPUTH BCE
HOPMHUpPYEMBIE pa3Mephbl, IPOBEPUTH COCTOSIHUE MPOBOIOB U 3JIEMEHTOB COTPSKEHHUSL.

I/ISOJ'II/IPYIOH_ICC COIIPSAXKCHHUEC IIPOBEPAIOT 1pa3 B 104, 06pama;1 BHHMMAHHUC HaA IINIaBHOCTH
nepexoaa TOKOIIPUEMHHUKA, COOTBECTCTBHUEC Tpe6OBaHI/I$IM TEXHOJIOTUUECKOU KapThbI, qepTexceﬁ
IIPUMCHCHHBIX KOHCTPYKHHﬁ.

HpOBepKy COCTOSHUA, PECTYIIMPOBKY U PEMOHT HU30JUPYIOICTO COIPSLKECHUS CICAYCT
MMPOU3BOAUTE B CJICAYIOIICM ITOPAIAKE:

- HPOBEPUTH 30HY NIEPCXO0Ja TOKOMMPUCMHUKA C OJHOI'O aHKECPHOT'O YJaCTKa Ha I[perﬁ n MECTa
noaxBaTa TOKOIMMPUEMHUKAMU KOHTAKTHBIX IIPOBOAOB, UCIIOJIbB3YA ,Z[eperIHHbIﬁ 6pyc0K. HepBHe
MPUEMHBIC CTPYHBI B 30HC TPOXO/Ja ITOJI03a TOKOIIPUEMHHUKA JOJI?KHBI OBITh ,Z[BOI>'IHBIMI/I;

- IPOBEPUTH PACIIOJIOKCHUEC KOHTAKTHBIX ITPOBOJAOB B IIJIAHE;

- HPOBEPUTH PACCTOSAHHUC 110 BEPTUKATIU MCIKIAY pa60‘II/IMI/I n Hepa60LII/IMI/I KOHTAaKTHbBIMH
IIpOBOAAMHU. HpI/I HCOGXOI[I/IMOCTI/I MMPOU3BECTU PCTYJIIMPOBKY IO BEPTUKAJIN C IIOMOIIIBIO CTPYH,
a IO TOPU30HTAIN — IMMYTEM U3MCHCHUA MMOJIOKCHUA (I)I/IKcaTOpa Ha IEPCXOAHLBIX OIIOpax;



- IIPOBEPUTH PACIIONIOKECHHIE HECYIITUX TPOCOB. B MecTe mepecedeHus BETBEH OTXOISIIETO Ha
AHKEPOBKY U pabOyYero HeCyIux TPOCOB HE JIOJDKHO OBITh KacaHUs. 3a30p MEKIY HUMH JIOJDKEH
ObITh HE MeHee SOMM;

- yOeaUTBCS UTO MOJIOKEHHE (PUKCATOPOB, CTPYH M ANEKTPHUECKUX COCTUHUTENEH
o0ecrieynBaeT U30JISIUI0 CMEKHBIX aHKEPHBIX YYACTKOB IPH JFOOBIX BO3MOXKHBIX
TEMIIEPATYPHBIX U3MEHECHHUSIX;

- IIPOBEPUTH BHEIIHUM OCMOTPOM COCTOSIHUE OTIIMYUTEILHOM OKPACKU Ha NIEPEXOJHBIX ONOpax;

- IPOBCPUTH BHCITHUM OCMOTPOM BUANMOCTDb U COCTOSAHUC CUTHAJIBHBIX CBETOBBIX yKa3aTeneﬁ
«OHYCTI/ITI) TOKOIIPUCMHUK,

- IPOBEPUTH MOJIOKEHNE TPY30B OTHOCUTEIBHO 3€MJIM U HEMOIBUKHOTO OJI0Ka KOMIIEHCATOpa.
[IpoBeputh paboTy KOMIIEHCATOPA, IPUIIOAHUMAS U OITyCKasi Tpy3bl PyKaMu;

- IIPOBEPUTH COCTOSIHUE, OTPETYINPOBATH U ITPOU3BECTH PEMOHT IIPOBOJIOB U AJIEMEHTOB
CONIPSIKEHUS,;

- IPOBEPUTH IPABUIIBHOCTh YCTAHOBKH HA MEPEXOHBIX ONMOPaX PUKCATOPOB OTXOISAIINX HA
aHKEPOBKY BETBEW KOHTAKTHBIX MPOBOA0B. DUKCATOPHI AOTKHBI KPETIUTHCS Ha
HEU30JIMPOBAHHBIX MPSAMBIX KOHCOJISAX WIH (PUKCATOPHBIX KPOHIITEHHAX OMOP BBILLE YPOBHS
HOMHUHAJIBHOM BBICOTBI KOHTAaKTHOTO ITpoBoJia Ha 600+200MM Ha ydacTKax IMOCTOSSHHOTO TOKAa U
700+200MM Ha y4acTKax EPEMEHHOro Toka. Ha M301MpoBaHHBIX KOHCOJISAX YKa3aHHOE
paccTosiHue TOJHKHO cocTaBUTh 900 Mm;

- IIPOBEPUTH COCTOSHUE KOPOMBICEN Y aHKEPHBIX OIIOPH BPE3HBIX U30JIATOPOB Y MEPEXOTHBIX
OTIOp B BETBSX IMOJIBECKH, OTXOIAIINX HAa aHKEPOBKY. PaccTostHue ot paboueii BeTBH
KOHTAKTHOTO TIPOBOJIA JI0 HH3a KOPOMBICHA TOJDKHO ObITh HEe MeHee 300mM. PaGoTa Ha Bpe3HBIX
M30JIATOPaX MPOU3BOIUTCS TIPH 3aBEHICHHON 110 00€ CTOPOHBI U30JISITOPA IEPEHOCHOM
ITYHTUPYIOIIEH IITAaHTEe, a Ha HECYIIEM TPOCE C UCIIOJIb30BAHNEM HABECHOM JICCTHUIIBI;

- MPOBEPUTH COCTOSTHUE HUIECH(POB CEKIIMOHHBIX pa3beIUHUTENEH U POTOBBIX Pa3psIHUKOB B
MecTax MOJAKIIFOYEHHUS X K KOHTAKTHOM MOJBECKE.

Iopsinok BBINOJIHEHUSI
1. OnucaTh Ha3HAYEHWE U TPEOOBAHUS, IPEABSIBIACMBIC K U30JTUPYIOIIUM COTPSDKCHUSM.
2. HauepTuTh cXeMy H30JIUPYIOIIETO COMPSIKEHUSI ¢ YKa3aHHUEM BCEX pa3MepoB U rabapuTOB.

3. OCYH_ICCTBI/ITB MMPOBEPKY TCXHUYICCKOT'O COCTOSHUA U PETYIIMPOBKY U30JIMPYIOLICTO
COIIPSOKCHUA 110 BBINICH3JIOKECHHO I MCTOIUKE U PYKOBOACTBYACH HpaBI/IJ'IaMI/I YCTpOﬁCTBa n
TEXHUUYECKOU SKCIUTyaTallun KOHTAKTHOM CETH.

4. Onucath NOPSAA0K BBITIOIHEHHS padoT MO MPOBEPKE U PETYITHPOBKE U30JIUPYIOLIETO
COTIPSIKEHHUSI.

Conepxanue oT4yera
1. Onucanue Ha3HAUYCHUS U TPEOOBAHUMN, IPEIBIBISIEMBIX K H30JIUPYIOIINM COMPSKEHUSM.
2. CxeMa U30JIUPYIOIETO COMPSHKEHHS C YKa3aHUEM BCEX pa3MepoB U rabapuToB.

3. Onucandue NnopsaaKa NpoOBCPKU TEXHUYCCKOTO COCTOAHUA U PETYIIUPOBKU U30JIMPYIOLICTO
COIIPsKEHUS 110 BBIIIEU3IIOKEHHON METOIMKE U PYKOBOJACTBYSICH HpaBI/IJ'IaMI/I YCTpOﬁCTBa u
TEXHUYECKOM SKCIUTyaTallu KOHTaKTHOH CETH.

4. OnucaHue Mops/IKa BRIIOJHEHUS PadOT MO MPOBEPKE U PETYIUPOBKE H30IUPYIOLIETO
COTIPSDKEHMUS.

5. BLIBOAEL



KoHTpoJ/ibHbIE BONIPOCHI
1. [Inst yero npegHa3HAUYEHbI U I1€ Pa3MELIAI0TCS 30IUPYIOIIHNE CONPSKEHUs?

2. Ilouemy B cepeaiMHE MIEPEXOIHOTO IIPOJIETA IPOBOIA CONPATaeMbIX KOHTAKTHBIX II0JIBECOK
JIOJIKHBI HAXOAUTHCS B OJTHOM FOPU30HTAJIBHOM IIIOCKOCTH ?

3. Uro obecrieunBaeT N30JSAIMIO CEKINI KOHTAKTHON CETH JIPYT OT APYyra B U30JIUPYIOIIEM
CONPSHKEHUU?

4. TloueMmy U30JIMPYIOLINE CONPSDKEHUS HE UCTIOIB3YIOT JUISl U30JIALMU IPOAOIbHBIX CEKIIMM?

5. Kakum 10115kHO OBITH TOPU30HTAIIBHOE PACCTOSHUE MEKy BHYTPEHHUMU PAaCCTOSIHUSIMU
pabounX KOHTAKTHBIX MPOBOJIOB Ha U30JUPYIOIIEM CONPSIKEHUN ?

6. Kakue curHampHbIC OTpakICHHs yCTAaHABITUBAIOT TIEPET N30JMPYIOIIUM CONPSHKEHUEM TIPU
Pa3IMYHbIX POJiax ToKa?

Pasnen 2 Tarosble noacTaHIUU

Tema 2.3. TsiroBble NOACTAHIMYN MEPEMEHHOI0 TOKA

IIpakTHYeckoe 3aHATHE

T e M a: «M3ydyenne koHCTpyKIMU PY-27,5 kB»

b 3aHATHSI: U3YYIUTH COJIep)KaHue PAOOTHI IO TIPOBEPKE COCTOSHUS U PETYIIMPOBKE BO3TYITHON
CTPEJIKH.

Oo0opynoBaHue: MakeT BO3AYIIHOM CTPEIKH.
IIpucnoco6eHus: TMHEHKA, OTBEC, IEPEBSIHHBINA OPYCOK, HAKIaYHOE TIOJIOTHO.

Kparkue TeopeTnueckne cBeieHUs

Bo3znyiinele cTpenku 10KHBI 00ecrieunBaTh MJIaBHBIN, 0€3 yaapoB U UCKPEHUI, TIepexo/]
110J1032 TOKOIIPUEMHHKA C KOHTAKTHBIX IIPOBOIOB OJIHOTO MYTH (Che3/1a) Ha KOHTAKTHBIE
MPOBOJIa IPYroro, CB0OOOHOE B3aMHOE IEepeMeIleHUE TI0IBECOK, 00pa3yIOINX BO3IYITHYIO
CTpEJKY, U MUHUMAJIbHOE B3aMHOE BEpTUKAIbHOE IIepeMeIeHIe KOHTAKTHBIX ITPOBOJIOB B 30HE
MOIXBaTa MOJ030M TOKOIIPUEMHHKA MPOBOJIAa TPUMBIKAIOIIETO ITyTH.

Bo3znyiinele cTpenku HaJl OOBIKHOBEHHBIMH U MEPEKPECTHBIMH CTPEJIOYHBIMH IIEPEBOIAMU U
HaJ| TIyXUMH [IepeceyeHUsIMU MyTeil T0JKHBI ObITh (PUKCUPOBAHHBIMU C O0ecTIeUeHUEM
BO3MOYHOCTH B3aUMHBIX IPOJOIBHBIX MEpEMEIICHU KOHTAaKTHBIX MPoBOo10B. Ha
BTOPOCTENEHHBIX MYTAX JOMYCKAeTCA MPUMEHATh HE(PUKCHUPOBAHHBIE BO3IYLIHBIE CTPEIKH.

Texyiuit peMOHT BO3AYLIHOM CTPEIKHU BBIIOJHSAETCS COTIACHO TeXHoJIorndeckuM kapram[10] u
MpelycCMaTpUBaET: IPOBEPKY PACIIOIOKEHUS TOUKU NIEPEeCeUCHHs] KOHTAKTHBIX ITPOBOIOB
OTHOCHUTEIILHO CTPEJIOYHOTO MEePEeBOIa, TPOBEPKY OrPaHUUUTEIHLHON HAKIIAAKH, TPOBEPKY
COCTOSIHUS HECYILIUX TPOCOB, KOHTAKTHBIX MPOBOJIOB U (PUKCAIIMH CTPEJIKH, IPOBEPKY CTPYH,
AIEKTPUYECKUX COCTUHUTEICH.

[IpoBepka coCTOSIHUSA U PEryIUPOBKA BO3IYIITHBIX CTPEIOK HA TJIABHBIX MyTAX CTAHIIUU
MIPOU3BOIUTCS 2 pasa B roJi, Ha OCTAIbHBIX MYTAX — | pa3 B roJi B HIKETEPEUUCICHHOM
MOPSIKE.

[IpoBepka npaBUIBLHOCTH PACIIONOKEHUS TOUKU NEPECEUEHUsI KOHTAKTHBIX TPOBOJIOB,
00pa3yIuX BO3AYIIHYIO CTPEIKY, OTHOCUTEIHHO CTPEJIOYHOTO MEePEBOAa MIPOU3BOIUTCS
OTBECOM, KOTOPBIH 3aKPEIUISETCS B TOUKE NIEPECEUEHUs HECYIIMX TPOCOB M OITyCKAETCs
BEepTUKAIBHO. [lepecedyeHrne KOHTaKTHBIX MPOBOJIOB, 00OPA3YIOIINX BO3IYIITHYIO CTPENKY Ha
OOBIKHOBEHHOM CTPEJIOYHOM TMEPEBO/IE, TOJKHO OTCTOSATH OT OCH MPSMOTO U OTKIOHEHHOTO
nyty Ha 360-400 MM ¥ HaXOUTHCS B TOM MECTE, I'7I€ PACCTOSTHUE MEKYy BHYTPEHHUMH
TPaHsIMU TOJIOBOK COEIMHUTENbHBIX PEIbCOB KPeCTOBUHBI cocTaBisieT 730-800 mm.



V3mepeHne nonoskeHus 30HbI [0IXBaTa M0JI030M TOKOTIPHEMHUKA KOHTAKTHBIX ITPOBOJIOB
IMPUMBIKAOIICTO WJIN MEPCCCKACMOI'0 MMYyTU U ITOJIOKCHHA KOHTAKTHBIX ITPOBOAOB BETBEH
BO3Z[yH.IHOfI CTPCJIKH B 30HC MMOAXBATA UX TOKOIIPUCMHHUKOM I10 BEICOTC OCYIICCTBJIACTCA
YCTPOMUCTBOM, UMUTHUPYIOIIUM TOKOTIPUEMHHK. 30HA MOIXBATa MOJI030M TOKOIIPUEMHUKA
KOHTAKTHBIX IIPOBOJIOB MIPUMBIKAEMOTO MJIH MIEPECEKAEMOTO ITyTH A0JKHA OBITh PacoioskeHa
Ha paccrossHuM 630-1100 MM OT OcH JaHHOTO MYTH.

B 30He nonxBata BeTBel HE JOITyCKaeTCs HaIMuKue KaKUX-1100 3aKUMOB 3a HUCKIIIOUEHHEM
32)KUMOB KPETJICHHUS OTPAHUIMTEIbHOM HaKma k. [Ipr Heo0X0AMMOCTH BBITIOTHACTCS
peryaupoBKa IPOBOJIOB IO BBICOTE C IIOMOILIBIO BEPTUKAIBHBIX CTPYH.

Jnst oGecriedeHnst 0THOBPEMEHHOTO M0IheMa KOHTAKTHBIX IMPOBOJOB 000UX IyTeH (Che3na) B
MECTE MX NEePEeCeYeHNs] YCTAHABINBAIOTCS OIPaHUUYNUTEIbHbIE HAKIAIKU Ha KaXKIbl KOHTAKTHBIN
MPOBOJI I1aBHOTO MyTH JuyHOU 1500 MM mist ctpenok 1/6 u 1/9, 1700 mm — mst 1/11 1 2000 Mmm
—nns 1/8 u 1/22 (anuHa orpaHUYUTENIFHON HAKIIAAKM YKa3aHa MEXAY BalUKaMu (GUKCUPYIOIINX
3aKMMOB).

Paccrosnne MCKIY OFpaHI/ILII/ITeJ'II)HOI\/'I HaKHaI[KOﬁ 1 KOHTAaKTHBIM ITPOBOJIOM, HAa KOTOPOM OHa
YCTaHOBJIEHA, JIOJDKHO OBITH 13-15 mm.

I'onoBkHM 60J1TOB GUKCHUPYIOIINX 3aKUMOB, KPETSIIUX OIPaHUYUTEIbHYIO HAKIIAJKY, JOJIKHBI
OBITh Pa3BEPHYTHl K KOHTAKTHOMY MPOBOAY MPUMBIKAIOIIETO MYyTH (ChE3/a).

[IpoBepsOT COCTOSIHUE U MPABWIBHOCTD PACTIOJIOKEHHS OTPAHUYHUTEIIBHON HAKIIAJAKU U y3JI0B €€
KpEIUIEHHS K KOHTAaKTHOMY ITPOBOTY. MPU HEOOXOAMMOCTH MPOU3BOAT PETYIUPOBKY.

[TpoBepsitoT cocTosTHUE pabOYNX TOBEPXHOCTEH KOHTAKTHBIX MPOBOJIOB B 30HE BO3TYITHON
ctpenku. OOpalaoT BHUMaHUE Ha OTCYTCTBUE MTOJI00EB TOKOTIPUEMHUKA, MECTHBIX H3HOCOB,
HAIUTBIBOB WK noArapoB. [Ipu HeoOXoquMOoCTH NG YIOT MTOBEPXHOCTH HAXAaYHOU Oymaroii.
OcMaTpuBaIOT U 3aMEHSIOT 3aKUMbI, UMEIOLITUE TPEIIMHbI, PAKOBUHBI UM KOPPO3UIO OOJITOB.

HpI/I OOBIKHOBEHHOM CTPCIIOYHOM IIEPEBOAC DJICKTPHICCKUEC COCAMHUTEIIN KOHTAKTHBIX
IMOABCCOK YCTAaHABJIMBAIKOTCA HA PACCTOSAHUUA 2'2,5 M OT TOYKH IICPECCUCHUA KOHTAKTHBIX
IIpOBOAOB B CTOPOHY OCTpPAKa CTPCIIOYHOI'O IICPEBOIA. I[OHOJ'IHI/ITeJ'IBHLIe OJICKTPHUYECKHUC
COCIMHUTEIIN YCTAaHABJIUBAKOTCSA B CTOPOHY KPECTOBUHEBI HA PACCTOSTHHUN 2'2,5 M OT 30HBI
moaxBsarta.

[Ipu nmepekpecTHBIX MEPEeBOIaX U TIIyXUX MIEPECEUCHUSX MMyTeH ANEKTPUUECKUE COCTUHUTENN
KOHTaKTHBIX MOJIBECOK Pa3MeEIaloT ¢ 00euX CTOPOH BO3AYIIHOMN CTPEIKU Ha PacCTOSIHUU 2-2,5
M OT 30HBI IOAXBAaTa B CTOPOHY KPECTOBUHBI.

HpOBepHIOT MMPpaBHJIIBHOCTB YCTAHOBKH U COCTOAHUC JJICKTPHUICCKUX coeauuutene. [Turaromue
3aKUMBI JOJI?KHBI OBITE YKOMIUJICKTOBAHBI KIIMHbAMUA U HAJIC’KHO 3aKPCIJICHBI HA KOHTAKTHOM
IIpoOBOAC.

Ha paccrostnun 800-1000 MM OT 30HBI IOJXBAaTa B CTOPOHY KPECTOBUHBI CTPEJIOYHOTO ITEPEBOAA
JIOJI’KHBI OBITh YCTAHOBIIEHBI IBOIHBIE BEPTUKAIIbHBIE 3BEHBEBBIC UM CKOJB3SIINE CTPYHBI.

CKomp3s1ue CTpyHbl YCTaHABJIMBAIOTCS IIPU NOJYKOMIIEHCUPOBAHHOM MOJIBECKE B
COOTBETCTBUH € TpadukoM [2].

BMmecTo CKOJIB3SIINX CTPYH MOTYT IPUMEHSATHCS YCTPONCTBA OJHOBPEMEHHOTO NTOABEMA
KOHTAKTHBIX IIPOBOJIOB BO3AYIIHOM cTpenkH. JlomyckaeTcst IpUMEHEHUE NMEePEKPECTHBIX THOKUX
CTPYH U KECTKUX PaclopoK.

HpOBepHIOT COCTOSIHUEC 3BCHLCBBIX WJIN CKOJIB3AUX CTPYH.

Taxske MpoBEPSIOT:



- COCTOSIHME aHTUKOPPO3UOHHOTO MOKPBITHS CTAIIBHBIX U3JIENUN U, IPU HEOOXOJUMOCTH,
OKpacuThb UX MACIITHON KPaCKOW;

- COCTMHEHNE COCAMHUTEIILHBIMU 3KUMaMH MEXy COOOH HECYIIUX TPOCOB
IIOJIYKOMIICHCUPOBAHHBIX I10JIBECOK HAJl TOUKOM IepECEYCHMsI KOHTAKTHBIX IIPOBOJIOB;

- y3I1bI (PUKCAIMU KOHTAKTHOTO TPOBO/IA, HAKJIOH U TIPOJIOJIHOE TIEpEMEIeHHE
JOTIOJTHUTEIBHOTO CTEPKHS (PUKCATOpa B MECTE KPEIUIEHUS €0 K KOHTAKTHOMY IIPOBOJY,
U3MEPSIOT BBICOTY C€YEHUs KOHTAKTHBIX ITPOBOJIOB Ha BCEHl IJIMHE BO3/IYLIHOMN CTPEIIKH,
o0paTuB BHIMAaHHUE HA 30HY ITOXBATa;

- paccTosiHHE OT paboUyero KOHTAKTHOTO MPOBO/IA IO OCHOBHOTO CTEPKH (PUKCAaTOopa, OHO
TOIKHO cocTaBisATh 350 — 400 mm st mpsimbix 1 400 — 500 MM 7151 0OpaTHBIX (PUKCATOPOB U

(UKCHPYIOIINUX TPOCOB.

C moMo1IbI0 peiKH U YPOBHS MPOBEPSIIOT MOJIOKEHHE KOHTAKTHBIX ITPOBOJIOB B 30HE ITOIXBATA.
[TpoBepsFOT MPaBUIBLHOCTH PETYIMPOBKH M TUIABHOCTH NIEPEX0/1a 010332 TOKOMPUEMHHKA C
KOHTAKTHOTO MPOBO/Ia OJTHOTO ITYTH HAa KOHTAKTHBIN MPOBOJI IPYrOTo MyTH TepeMENIeHHEM
peiiku (Opycka) B TOpU30HTAILHOM Mos1okeHuH ¢ ycunueM He MeHee 100 H (10 kre).

IMopsiiok BBITOJIHEHUS

1. HauepTuTh cxeMy pacnoyioKeHus MPOBOJOB Ha BO3AYIIHOM CTPEJIKE C YKa3aHUEM OCHOBHBIX
pPETYJIMPYEMBIX Pa3MEPOB.

2. I3yunTh TEXHOJOTUYECKYIO KapTy U TUIIOBYIO HOPMY BPEMEHH, POBEPKU COCTOSTHUS 1
PETYJIMPOBKH BO3IYIIHOW CTPEIIKH.

2. [IpoBepuUTh COCTOSIHUE BO3AYIITHOM CTPEIKHA HA MAKETE, CIEAYsl PEKOMEHIALIHM,
M3JI0’KEHHBIM BBIIIIE.

3. Ilpu BBITIOJIHEHUH pa0OTHl HA MAKET€ KOHTAKTHOM MOIBECKH BBISIBUTH OTKJIOHEHUS OT [IpaBmi
YCTPOMCTBA U TEXHUYECKOM SKCILTyaTalldd KOHTAKTHOM ceTu. Cenarh BbIBOJ O COCTOSIHUU
BO3/YIIHOM CTPEJIKH.

Conep:xanue oTyera

1. Cxema pacroioskeHust MPOBOJIOB Ha BO3YIIHON CTPEIKE C YKa3aHHEM OCHOBHBIX
PEryIHUpPYEeMbIX Pa3MEpOB.

2. Onucanue OoCJICa0BAaTCIBbHOCTHU BBITIOJIHEHU A pa60T I10 IIPOBEPKE COCTOAHUSA U PETYIINPOBKE
BOSHYHIHOﬁ CTPCIIKH.

3. Onucanue MpoBEPKH COCTOSIHUS BO3AYUTHOM CTPENKHU Ha MaKeTe U €€ reOMETPUUECKUX
apameTpoB.

4. BIBOJ O COCTOSTHUM BO3JIYITHOM CTPEJIKH.

5. BeIBOAEL.

KoHTposbHbIE BONIPOCHI

1. CopmynupyiiTe Ha3HAUCHHE BO3IYIIHOM CTPENIKH.

2. 151 yero He0OXOJMMO KOHTPOJIMPOBATH MOJIOKEHHE ITPOBOJIOB HA BO3AYLIHON cTpenke?
3. K yeMy MO’KeT MpUBECTU pa3peryIupoBKa BO3AYIIHON CTPENKu?

4. C kakou NEpUOANIHOCTBIO ITPOU3BO AT PECBU3HIO BO3,Z[y1.HHOﬁ CTPCIIKN LIEITIHOM KOHTAaKTHOM
IOABCCKHU OJIA T'JIaBHBIX HYTCﬁ CTaHIIMH, OJIA OOKOBBIX nyTe171 CTaHI_II/II/I?



5. Kak onpenenuts 30Hy OJHOBPEMEHHOTO [101XBaTa MPOBOJIOB HA BO3AYIIHOMN CTpEKe?

6.MeT0zmqec1me YKazaHusd 1Jisl BBIIMMOJTHEHUS KYPCOBOI'O IIPOCKTA

Temaruka KypcoBoro npoekra KoHTakTHas ceTh 3JIeKTPUUIIPYEMOTO YIacTKa.

Kypcosoit mpoekt Nel: «Pacuer Harpy30k Ha mpoBoa 3aJaHHOM 1IEMTHOW KOHTAKTHOM MOBECKI;
KypcoBoii npoekT Ne2: «Pacuer MakCUMalIbHO IOMYCTUMBIX JUIHH IIPOJIETOBY;

Kypcosoit mpoekt No3: «CocTaBieHre CXeMbl TUTAaHUSI U CEKIIMOHUPOBAHUS KOHTAKTHOM CeTH
CTaHLIUM»

KypcoBoii mpoekT Ne4: «PacctaHOBKa OTOp B TOPJIOBUHE CTAHILIUN

Kypcosoit mpoekt Ne5: «PaccraHoBKka onop B CEpeIMHE CTAHLIMMN

KypcoBoii mpoekT Ne6: «PacctaHOBKa OMOp MO KOHIIAM CTaHIIMM»

Kypcosoit mpoekt Ne7: «TpaccupoBKa KOHTAaKTHOM CETH Ha CTAaHLUN

Kypcogoii mpoekT Ne8: «Pa30nBka aHKEpHBIX y4aCTKOB Ha IJIJaHE KOHTAKTHOM CETH NEPErOHa»
Kypcosoit mpoekt Ne:9 «PaccTranoBka onop Ha IUIaHE KOHTAKTHOM CETH IEPETOHA»

Kypcosoit mpoekt Nel0: «TpaccupoBka KOHTaKTHOM CETH Ha IIEPETOHE

Kypcosoit mpoekt No:11 «ITogbop o6opynoBanus Ha TUTaHAX KOHTAKTHOW CETH CTAHIIUU U
neperoHa

Kypcosoit mpoekt Nel12: «CocraBnenue crienu@uKkannii Ha miaHaXx KOHTAaKTHOM CETH CTAaHIIMU U
IIEpEeroHa.»

Kypcosoit mpoekt Nel3: «Pa3paboTka SKOHOMHUYECKOTO pa3ieiiay

Kypcosoit mpoekt Nel4: «Pa3paboTka TEXHOJOTHYECKOTO pasjiernay

Kypcosoit mpoekt Nel5: «OdopmieHne KypcoBOro MpoeKTay

1.PacueTHbIe peKUMBI HATPY30K

OCHOBHBIMHU PacUYeTHBIMU PEKHMaMHU HArPy30K JUIsi IPOBOJIOB KOHTAKTHOM CETH SIBIISIOTCS:

a) PexxuM MUHHMMaJbHOM TeMIepaTypbl MPH OTCYTCTBUH TOJIOJENA M BETPa — BBI3BIBACT CIKATHE
Tpoca.

0) Pexum nHambombIIe BeTpoBOW Harpy3kum npu Temmeparype +5C (Miad 1O JTaHHBIM
METEOPOJIOTUICCKUX HAOIIOICHNI ) — BBI3BIBAET PACTSKCHHE TIPOBOJIOB.

B) Pexxum HamOoupleli Harpy3ku OT ToJioJie[a NPH OJHOBPEMEHHOM BO3ICHCTBHHM BETpa Ha
MOKPBITBIE TOJIONENOM mMpoBojaa mpu Temmepatype -5C (WM MO JaHHBIM METEOPOJIOTUYECKUX
HaOJIIO/ICHUIT) — BBI3BIBACT PACTSHKCHUE POBOJIOB.

r) PexxuM HauBbICIIEH TeMIIEpaTypbl IIPU OTCYTCTBUH JOTIOJHUTEIBHBIX HATPY30K.

2. OmnpezneneHue pacueTHBIX HArPy30K Ha MPOBOJA

2.1 BeptukanbHast Harpy3ka oT COOCTBEHHOTO BECa OJHOTO TIOTOHHOTO METpa MPOBOJIOB MOJABECKH,
ornpenensercs mo Gopmyie:

gen.=g, +n (g, +9.) (1)
rae gT’ gK - Harpy3Ka oT CO6CTBCHHOFO BECa HCCYH_ICFO Tpoca U KOHTAKTHOTIO HpOBOI[a,
oaH/m;

J. - Harpy3Ka OT COOCTBEHHOTO Beca CTPYH U 3aKUMOB;
[Mpunumaercs pasHoii 0,1 daH/m - 17 0OTHOTO KOHTAaKTHOTO MPOBO/IA;
Ny - YMCIIO KOHTAKTHBIX IIPOBOJOB.
BropocTenenHsIx nyTei cTaHIu

Ogr =01 0k t0c (2)



2.2 Jlna pacyera JJIMH HEOOXOAMMO OIIPENEIUTh pacueTHble HArpy3kd Ha MpPOBOJA B PEXHUME
MakcUMasibHOTO BeTpa. OmpesernseM BeTpOBbIe Harpy3KH Ha KOHTAKTHBINA MPOBOJ U HECYIIUN TPOC
XapaKTepHBIX TOUEK MECTHOCTH.

Pacuer Benem no opmymnam:

a) JIsl HECYILIEero Tpoca

(Kg Vi)'
P =C,.~B "HJ 4.10°° 3
TV max X 16 ( )
0) JUIT KOHTAKTHOTO MPOBOJIA
2
Pey o :CX-(KB]:—VH)'H'].OS, (4)
rie C, - adspoauHamMudecknit K03 GUINEHT T000BOTO COMPOTUBIICHHS TIPOBOJIA;

K, - xo>(duIMEHT, yYNTHIBAIOIIUI BBICOTY PACHOJIOKEHUS IPOBOJOB KOHTAaKTHOH CETH HaJ
MMOBEPXHOCTHIO 3EMJIU;

V,, - HopMaTHBHAas CKOPOCTb BETPa, M/C;

d - nmameTp mpoBoga, MM;

H - BbICOTa KOHTAKTHOT'O IPOBOJIa,MM.

2.2.1 BropocTteneHHbIe TyTH CTaHIIMU

Kg mpuanmaeM paBHbIM 0.7, Tak KaKk KOHTAKTHAsl CETh HA CTAHLMM 3aIlUIIEHA TOCTPOMKAMH, YTO
CHUIKAET CKOPOCTh BETpA.

P =

TV max

P

KV mex —

2.2.2 I'nmaBHBIE IyTH CTAHIIUM U BBIEMKa TITyOWHOMN OoJiee 6 M.
Kgpasno 0,7

P, =

TV max

Pevmx =

2.2.3 [Ipsimoil y4acTOK EeperoHa U KpyUBbI€ Pa3IMYHbIX PAANYCOB HA OTKPBITON MECTHOCTH.
Kg paBno 1,25

P, =

TV max

PKV mx

2.2.4 HachIb BEICOTOH SM
Kg paBno 1,35

P

TV max

Pavmx =

[Ipu moacuete crneAyeT y4ecTb pa3indre B CEYeHUU MTPOBOJOB KOHTAKTHOM CETH IJIaBHBIX IMYyTEH.
2.3Pe3ynbTUpyromias Harpy3ka Ha HECyLIUH TpOC B PEeKMME MaKCUMAaJIbHOTO BETpa OMpPEIEIsIeTCs
o gopmye:

gTVmax:\/gz’FPT%/max’ (5)

rne g — BepTHUKaJbHAs Harpy3ka oT Beca BCeX NMPOBOAOB, 0aH/m;

PTvmax — TOpHu30HTaIbHAs Harpy3ka Ha HECYIIMIA TPOC OT BO3JeHcTBUS BeTpa, oald/m.
[ToacueT Harpy3Ku HYXHO BBIIIOJIHATH JUISl BCEX XapaKTEPHBIX TOYEK MECTHOCTHU. Pe3ynpTupyromas
Harpy3ka Ha KOHTAKTHbIE IPOBOJA MOJCUUTHIBATH HE TpeOyeTcs, T.K. BETpoBas Harpyska B
OCHOBHOM BOCITPUHUMAETCs (PUKCATOPaMU Y OIOP.
2.4 PexuM roJiojiesia ¢ BETpOM
Jlns ompesaeneHus JUIMH TIPOJETOB B 3TOM DPACUETHOM peXHME, HEOOXOIUMO ONpEeAeTIHTh
pacueTHble Harpy3Ky Ha IPOBOJA, OKPBITHIE TOJIOJIEIOM JIJIsl BCEX XapaKTEPHBIX TOYEK MECTHOCTH.
[ToscueTr BepTUKANBHBIX HarPy30K Ha MPOBOJa OT Beca rojiojiesia BeieM 1o GpopMmyiam:
a) JUTsl HECYILIErO Tpoca

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



0) /U KOHTAKTHOTO MPOBOJIA
9« =0,0009-7-B, -(d,, . +By), (7)
TIe T =314
d — nuameTp HecylIero Tpoca, M,

dep.c — cpemHuit qraMeTp KOHTAKTHOTO MPOBOJIA, OTpeaessieTcs o hopmyiie:

H+A
: (8)
2

rae  H — BbICOTa KOHTAKTHOTO MTPOBOJAA, MM;

A —1mMpuHa NpoBOJa, MM.

dep.x. =

B, =B, K. (9)
B, =05-B,, (10)
riue Br - TonmyHa CTEHKH roJiojie/ia Ha HeCyIleM TPOCe, MM,
B[( - TOJIIIWHA CTCHKHU I'0JIOJIC/Ia HA KOHTAKTHOM IIPOBOJE, MM,

K. - xoadduiieHT, yauThIBAIONIMI BIUSHAE AUAMETPa MPOBO/IA Ha OTIIOKEHHE IOJI0JIEaA.
2.5 llonHas BepTUKaIbHAs Harpy3ka OT Beca roJjiosiena

9r :gn"'nx'(gm"'grc)v (11)
A€ Mg - YWCIO IPOBOJOB;

0Jrc — PaBHOMEPHO paclpelesieHHas MO JJMHE IMpoJieTa BEpPTUKaJIbHAsg Harpy3ka OT Beca
roJioJie/ia Ha CTPYHAX M 3aKHUMax MpPHU OJHOM KOHTaKTHOM TpOBOJE, daH/m.
2.6 TOpU3OHTAIBHYIO BETPOBYIO HArpy3Ky IMpPOBOJA TMOKPBITBIE TOJIOJEAOM OIPEICTUM IO
dhopmyme:
a) JJIsL HeCYILIEeTo Tpoca

(KB -V )2

P, =C, - (d+2-B,)-107° (12)

0) 11 KOHTAKTHOTO MPOBOJIA:

2
PKr:cx-%-(H +2.B,)-10° (13)

rae Vr= (0,5 0o 0,6) Vy (14)
2.6.1 BropocreneHHble myTu

Prr=

Cx=1,25; Kg=0,7

Pxr =

CX=1,25; Kg=0,70

2.6.2 'maBHbIE MyTH CTAHIIUU U BBIEMKH ITyOUHO 60see 6 M
P =

CX=1,25; Kg=0,7

Prr =

CX=1,55; Kg=0,7

2.6.3 [IpsiMoii y4acTOK IEPEroHa U KPUBBIE PA3INYHBIX PAJUYCOB Ha OTKPBITOW MECTHO CTH
Prr =

CX=1,25; Kg=0,7

Prr =

CX=1,55; Kg=1,25

2.6.4 Haceinb BBICOTOM SM

Prr =

Cx=1,25; Kg=1,35

Pxr =

Cx=1,85; Kg=1,35

2.7 CymmapHas Harpyska



q=\/(9+9A)Z+D§A

2.8 BbI00P HCXOTHOTO PACUETHOTO PEXKIMA

Tabnuma 1 — Harpy3ku, qeiicTBYOIIKME HA MPOBOJIA U TPOCHl KOHTAKTHOM CETH

(15)

Pexum
Pexum
roJiosnena ¢ | BeprukanbHas Harpy3ka
MaKCHMaJIbHOTO BETpa
BETPOM
XapaKTEepUCTUKHU
MeCTHOCTH IIPOBOJIOB roJioyiesia
y q
— = 4
— X = =
o o o | o | & > ) ) ) =
Bropocrenennnie
MyTH
I'maBHBIE IIyTH

CTaHIIMMW N BBICMKU
riyouHoi Oonee 6
M

[Ipsmoit  yyacTok
MepEeroHa U KpUBbHIC
Pa3TMIHBIX
paanycoB Ha
OTKPBITOH
MECTHOCTH
Haceimp  BeICOTOM
SMm

Jlns pacdeToB UIMH MPOJICTOB JIIO0OON XapaKTEPHOW TOYKH MECTHOCTH HYXKHO IPHHHUMATh TaKOU

peXUM, TTPH KOTOPOM HArpy3KH Ha IIPOBOJIa MAaKCUMAaJIbHBIE, T.€. €CIH Prvmax Oobiie Pkr — pacuer

BEIyT B PKUME MAaKCUMAaJIbHOTO BETpa.
Ecnu oxaxercs, uto Pkr mMenblie Ptvmax, TO pacuer BeAyT B pekuMme rososiena ¢ Berpom. [lms
yn0o0CTBa MPUMEHEHUS! PaCCYMTAHHBIX HAarpy30K Ha MPOBOJA KOHTAKTHOM CETH, JaHHBIC CBEJIEM B

Tabmuiy 1.1.

O]Z)I/IGHTI/IDOBO‘IHO PEXHUM MOXHO YCTAaHOBHUTH CpaBHCHHEM BCETPOBBIX HArpy3oOK Ha IIpoBOJAa B

PEXHUME BETPA U I'0JI0JI€Aa C BETPOM.

Ecnu okaxkercs, 4To oAHa U3 BeIUM4UH Oosblie Apyroit Ha 20%, To onpeaeneHue MPoOIeTOB MOKHO
B peXHMMe HauOOoJIbIlIeH HArPY3KH.

Ecnn mMenble 20%, TO PaCUYCT HYKHO BECTHU IUIA o0enx Harpy3okK, a Ajid TpaCCUPOBKHU NPUHATH

HaUMCHBIINC AJIUHBI ITPOJICTOB.
3. Pacuer JJIMH IIPOJICTOB HA MIPAMBIX U KPUBBIX YHACTKAX IIYTHU

Pacuer gnun IMMPOJICTOB HA NPSAMBIX YHaCTKaXx IMYTH:

K 2
1) | =2 —'[BK.JOU_VK+\/(BK.g0H_7K) _az}
PKl - Pa
YIIPOILAEM:
2) Bpp = By qon =V +\/(Bx.aon _71()2 -a?

npeoOpaszyem:

(16)



3) |l = : (18) rme K-

HOMHMHAJIbHOE HATSKE€HUE KOHTAKTHOI'O NpoBOJa, Oald;
Br jon — HanbobIIee JOMYCTUMOE TOPU30HTAIBHOE OTKIIOHEHHE KOHTAKTHBIX IPOBOJIOB OT
OCH TOKOIIPUEMHUKA B IIPOJIETE;
Bk jon= 0,5 M — Ha IpAMBIX y4acTKax MyTH;
Bk jomr = 0,45 M — Ha KpUBBIX y4acTKax MyTH;
a — 3Wr3ar KOHTakTHoro mpoBojga, a = 0,3 — Ha npsameix ydactkax, a = 0,4 — Ha KpUBBIX
y4acTKax;
K1 - onpenensiercs 1o BEIPaKEHUIO
K, =K,+2-17-8-&, (19)
rae nu O - K03 PUIMEHT, yIUTHIBAIOIIUHN MYJIbCALIUU BETPA;
& - K03 (HULUEHT TMHAMUYHOCTH.
K, =K; K, K (20)
Pacyer makcuMmanbHO JOMYCTUMBIX JJUH IPOJETa OCJIOXHEH TeM, 4To B (opMmyly BXOIUT
BEIMYMHA P — DKBUBAJIEHTHAs Harpy3ka, paBHOMEPHO pacHpelessercs MO JJIUHE MpoJjeTa,
BBI3BIBAET TAKOE€ )K€ FOPU30HTAILHOE OTKJIOHEHHE KOHTAKTHOTO MPOBOJA, KaK U Harpy3Ka OT CTpYH
B Cpe/IHEel YacTu MpoJieTa, orpeaenseM no GopMmyie:

8-K-T (h,-P,

Py -T-P,-K- |2 q +Vr Yk
P9 - ! ’ (21)
106-S., - K T
T+K+ -
gy -
rae T — HaTsHKEHHE HECYILETO TPOoCca KOHTAKTHOM MOJBECKH B pACUETHOM pexkume, gaH;

Pr— BeTpoBas Harpy3ka Ha Hecynui Tpoc, 1aH/m;

gm — pE3yJIBbTHPYIOIIAsl Harpy3Ka Ha Hecymuit Tpoc, naH/m;
| — nmuHa mposera, M.

CpenHsisi JyiiHA CTPYHBI B CPEHEN YaCTH MPOJIETa, M

g-l°
Scp=h—0,115- | (22)

rIe h — KOHCTPYKTHBHAs BHICOTA KOHTAKTHOM IIOIBECKH, M;

g — Harpy3ka oT Beca IPOBOJIOB KOHTAKTHOM moiBecku,1aH/m;

To — HaTSDKCHHE HECYIIEro Tpoca KOHTAKTHOW TIIOJBECKHM MPH OCCIPOBOIHOM TIOJIOKCHUH
KOHTaKTHBIX MPOBOJI0B,1aH.

g’K :nK'(gK"'gn() (23)

Hns  omnpeneneHus JUIMH TIPOJICTOB OyAe€M TMOJb30BaThCs METOJOM IOCJIECIOBATEIbHBIX
npuOIKeHnH. MeTo COCTOUT B CIIEAYIOIIEM:

1. Ilpunss P>=0, onpenensem Imax;

2. JIns HaiineHHoro 3Hadenus | naxomaum Po;

3. BHOBB Hax0UM Imax ¢ yaeToMm P».

OmnpenensieM IIMHY MPOJIETOB JIJIS BCEX XapaKTEPHBIX TOYEK MECTHOCTH.

3.1 BropocTeneHHble MyTH CTaHIIMKU Imax=...
3.2 'maBHbBIE IyTH CTAHLIUU Imax=...
3.3 [IpsiMoi1 yyacTOK neperoHa Imax=...
3.4 KpuBas pagumycom Ry Imax=...
3.5 Kpusas paguycom R Imax=...
3.6 Hachinb BeICOTOM OoJiee SM Imax=...

Tabnuma 2 - JmuHbI IpoJIeTOB
‘ XapakrepHble TOYKH ‘ P>=0 | JnvHa mponeTos ‘ Py ‘ Jnuna nposera ‘




MECTHOCTH ¢ yuerom Py JUTSL TPACCUPOBKU
BropocrenenHsle mytu
I'aBHBIC TyTH
IIpsiMble yyacTKH neperoHa
Kpusas R1
Kpusas R2
Haceimb BeicoTOM O0Jiee Sm
4. OCHOBHBIE IMOJIOKEHHUS 10 COCTABJICHHIO TIJIaHA KOHTAKTHOM CETH
4.1 I'aGapuThl KOHTAKTHOM CETH
HopmanbHyto BBICOTY KOHTaKTHOTO MPOBOJA HAa MEPEeroHax HaJl TOJOBKAMH PEIbCOB MPUHUMAIOT
paBHON 6255MM (ecau IMyTh YJI0KEH Ha IeOCHOYHOM oOcHOBaHMH) W 6600MM Ha CTaHIIHM.
MakcumanbHasi BBICOTa HaJl TOJOBKAMH PENbCOB HE JOHKHA MpeBbimaTh 6800MM Cc ydeTom
OTXKATHSI POBOJA TOKOIIPUEMHHUKOM.
MuHumanbHasi BbICOTa MPH IKCIUTYaTallUOHHBIX YCJIOBHUSIX HE JOJDKHA ObITh MeHee 5750MM Ha
neperonax u 6250mm Ha crannuax. C paspemennem MIIC nomyckaercs yMeHbIIEHHE BBICOTHI 10
5675MM Ha IEpeMEHHOM TOKe U 5550MM Ha TOCTOSIHHOM TOKE.
Paccrosnane ot dapdopa m3oIATOpa CO CTOPOHBI HANMPSHKEHUS 10 3a3€MJICHHBIX YacTel JOJDKHO
ObITh HE MeHee 150MM Ha TUHUAX OCTOSTHHOTO ToKa U 300MM Ha JTMHUSX MIEPEMEHHOTO TOKA.
Paccrosane oT pabouero KOHTAaKTHOTO TIPOBOJIA JIO HIDKHETO (PUKCHPYIOIIETO Tpoca,
(bUKCUpYIOMIEeH OTTSHKKH APYroro MyTH, a TaK K€ 10 OCHOBHOTO CTEPKHSI 00OpaTHOTO (prkcaTopa HE
Menee 400mm npu ckopocTr aBrkeHus 10 120xkm/4 u S00MM mipu 6071€€ BBICOKHX.
PaccrossHre OT KOHTaKTHOTO TPOBOJA IO PACHOJIOKEHHBIX HaJ HUMH 3a3€MJICHHBIX YacTeu
OTIOPHBIX YCTPOWCTB W HCKYCCTBEHHBIX COOPYXEHHH NpPU TOCTOSHHOM TOKe S00MM, mpum
nepeMeHHOM Toke 650MM. PacctossHME OT HMKHEW IpaHd OTCTOMHHUKA 0 KOHTAKTHOTO MPOBOJIA
npuHuMarT 100M mpu JBOMHOM KOHTAaKTHOM IIpoBojie. PaccTosiHre OT TOKOBEAYIIMX 4YacTei
CEeKLIMOHHBIX Pa3bEIUHUTENECH O 3a3€MJICHHBIX KOHCTPYKLIMI NPUHHMAIOT PAaBHBIM HE MEHEE
800MM Ha mocTosTHHOM TOoKe, 1000MM Ha MEPEMEHHOM.
4.2 T'abapuThbl o1I0p
DTO pacCTOSHHE OT OCH ITYyTH J0 BHYTPEHHEH IpaHH OIIOP HAa ypOBHE TOJOBKH peibca. ['abGaput
OTIOp JUIS MPAMBIX YY4aCTKOB IMYTH JOJKEH ObITh He MeHee 3100MM, a Ha KPUBBIX y4acTKaxX MyTH
BBIOHMPAFOT 110 Tabmuie 52 cTp.297. B 0c000 TPYAHBIX YCIOBUSX Pa3pelIeHO YMEHbBIIATh rabapuT 10
2750mM, a Ha meperonax 2450mM. Ha craHnusx KpoMe riiaBHBIX MyTeH, re rabapuT onop TO0DKEH
ObITh HE MeHee 3100MM.
Ha Briemkax npu jymae 100M radaput onop npuHUMaroT 10 5700MM.
Onops! U30JIMPOBAHHBIX THOKHUX MOTIEPEYHH yCTaHaBIUBalOT ¢ rabaputoM 4100MM Ha OCTOSTHHOM
Toke 1 4500MM Ha IEPEMEHHOM.
4.3HopMbI pactioNio>KeHUs OTIOP KOHTAKTHOM ceTH BOMU3U MCKYCCTBEHHBIX COOPYKEHUN
[Tpu mupune 60k0BOH MIaTGOPMBI 10 4M OMOPHI YCTAHABIUBAIOT 3a mpeaenamu miaatdopmsl. [Ipu
PacMoJIOKEHUHU OTIOp Ha maTdopMe pacCTOSIHUE OT Kpas IIaT(opMbl 10 BHYTPEHHE T'PaHU OMOPBI
JOJIKHO OBITH HE MEHEE 2M, JOMYCTUMO YMEHBIIIEHUE ITOT0 PACCTOSHUA, HO HE MeHee 3,1M oT ocu
MyTH.
Onopsl, THOKUE U KECTKUE MOTEPEUHHBI, TPOEKTUPYEMble BOMU3U CBETO(OPOB, MyTEPOBOJOB U
3JaHUM pacroyaraloT Ha pacCTOSTHUU SM OT HUX.
Onopel mepes CUTHaTaMH YCTAHABIMBAIOT C TAaKUMHU K€ TrabapuTaMu, 4TOOBI HE YXYIIIATh
BUIUMOCTb CUTHAJIOB.
Onopsl y *eJI€3HOJOPOKHBIX MEPEe3/I0B YCTAaHABIMBAIOT HA PACCTOSIHUM HE MEHee 25M 1o XOay
noe3na. Ha oTHONMYTHBIX y4yacTKaxX 3TO PacCTOSIHUE HE MEHee 25M, HO C TJIABHBIM YJAJIEHHEM OT
nepees3a. Bo Bcex ciiyuasx omopsel, aHKEPhl U UX OTTSHKKH JOJDKHBI OBITH PACIIONIOKEHBI HE MEHEe
SM OT mpoe3kell yacTu mnepeesna. PaccTosiHMe OT CUTHAJIOB /0 YacTed HAXOASIIMXCA TMOJ
HaIpsHKEHUEM — 2M PO MOCTOSIHHOM TOKE U 2,5M — MpU MEPEMEHHOM.
Omnopsl, ycTaHaBIMBaeMbIe BIOJIb TYITHKOBOTO MyTH JOJLKHBI UMETh Tabaput He MeHee 4Mm. Omopsl,
OTTSDKKH, aHKepa JO0JKHBI YCTaHABIIMBATHCS 3a YIOPOM TyNUKa He MeHee ueM B 20M. Paccrosinue




OT MOJ3EMHON YaCcTH OMOPHI JO WHKECHEPHBIX COOPYKEHUH JOJKHBI ObITh HEe MeHee 1M, a mpu
BHOPOTIOTPYKEHUSIX — 2M.

4.4 O0mue NoJ0KeHUs

[InaHpl KOHTAaKTHOM CETH COCTaBISIOT Tak, YTOOBI oOecrnedYMBaliach HAJIEKHOCTh pPabOTHI
KOHTaKTHOM CEeTH, yI0OCTBO MOHTaXa M IKCIUTyaTallMd, MUHUMAJIbHBIC 3aTPaThl HA COOPYKEHHUS.
[Tpyu mpoeKTUPOBAHUH JIOJDKHBI OBITH BHITIOJHECHBI CIICAYIONIHE TPSOOBAHMS:

. HanOOJIbIIas JOIycKaeMas JUIMHA aHKEPHOTO yJacTKa Ha mpsMoM ydactke myta 1600m (B
Bujie uckimouenus 1800m);

. JUTMHY TIPOJIETa B MECTAX CPEIHUX aHKEPOBOK cokpaiiaroT Ha 10%;

J JUIMHY TIEPEX0IHBIX IIPOJIETOB U30JUPYIOIIMX CONPSKEHUM COKpAIatoT Ha:

10% - B kpuBbIX R Menbme 500M;
15% - R ot 500 10 1000mMm;
20% - R ot 1000 g0 1500Mm;
25% - R 6onpme 1500M 1 Ha IPSAMBIX ydacTKax MyTH.
J pa3HuLa B AJIMHE JIBYX COCEJIHUX MPOJIETOB HE AOJDKHA OBITH Oosiee 25%;
. PacroJIO’)KEHUE COMpsHKEHUM Ha KpUBBIX ydyacTkax nytd R menpme 1000 u mon
HCKYCCTBEHHBIMH COOPYKCHHUSIMU HE JIOTTYCKAETCS.
4.5 CocraBieHne I1aHa KOHTAKTHOM CETH CTaHITNH
[TocnenoBaTenbHOCTH BHITIOJIHEHHS TJIaHA KOHTAKTHOM CETH CTAHIIUH:

4.5.1 HauepTuTh TOHKMMHU JMHUSMH Ha MIJUTUMETPOBOM OyMmare IMiaH CTaHIIMW B MaciiTade
1:1000 B COOTBETCTBHUHM € 3aJJaHUEM KypCOBOTO MpoekTa (B IMM — 1Mm);

TOHKMMU BEPTUKAIBHBIMUA JIMHUSMHA HAHECTH IEHTPBI BCEX CTPEIOYHBIX TEPEBOJIOB U

BXOJHBIX CUTHAJIOB CTaHIINH,
4.5.2 Hanectr Ha IJIaH CTaHIIMMA CTAHITMOHHBIC MUKETHI Yepe3 Kaxapie 100M mo o6e croponsl. Och
MacCaKUPCKOTO 3aHUS IPUHSTA 32 HYJIEBOMU MTUKET.

4.5.3 Hasnectn Ha TJIaH CTAHIIMKM MCKYCCTBEHHBIE COOPYXKEHHS: MACCAKUPCKOE 3IaHue,
MOCaI0YHbIE MIATPOPMBI, MEMIEXOIHBII MOCT, KEJIe3HOJOPOKHBIN MEepee3;
4.5.4 YkazaTpe pazMepbl MeXIynyTui dyepe3 Kaxasie 100m;
4.5.5 Hanectu mecrta, T11e¢ HE0OX0AMMO (PUKCAIs KOHTAKTHBIX MTPOBO/IOB:
4.5.5.1 Ha Bcex CTpelOYHBIX TNEPEBOAAX OSICKTPUDHUIIMPOBAHHBIX TYyTEH, HaJA KOTOPHIMH
pacrojiararoTcsi BO31yIIHbIE CTPEJIKH U MEPEXOIHBIX KPUBBIX (ChE3ax);
4.5.5.2 Mecra, rae KOHTakTHbIE NPOBOJA HM3MEHSAIOT CBOE HampapieHue. Hawmmydmee mecto
pacnofio’keHust GUKCUPYIOIIUX YCTPOUCTB HA BO3AYIIHOM CTPEIKe HAXOAUTCS HAa PACCTOSIHUM 1-2M
OT MeECTa IIepeceyeHus] KOHTAKTHBIX IIPOBOJOB B CTOPOHY OCTpsika crpenku. OT neHTpa
CTPEJIOYHOTO MEePEeBOia MECTO HAWIyUlIed Gukcauu OyIeT UMETh CIIEAYIOUINE 3HAUCHUS:

Tabnuia 3 — pacnonoxeHue GUKCHUPYIOMUX YCTPOUCTB.

Mapxka kpectoBuHbl | 1/22 1/18 1/15 1/11 1/9

Haunyumee wecto
YCTaHOBKH
buKcHpyromux
YCTPOMCTB

12,5 10,8 10,5 7,5 6,0

4.5.6 Pa3buBKka omop B TOpPJIIOBUHAX

Haubonee nenecooOpa3HbM BapHaHTOM IPHU Pa3HBIX OMOpax B FOPJIOBUHAX SIBISETCS YCTaHOBKA
HECYIIUX OTIOp B HAMEUEHHBIX MECTaxX (PUKCAIIUU CTPENIOK.

4.5.7 Pa30OuBKa 3a/1auul — yBsI3Ka MECT YCTAHOBKHU OTOP JII MOHTa)Xa M30JUPYIOMIUX COMPSIKEHUN
AQHKEPHBIX YYaCTKOB KOHTAaKTHOW CETU CTaHIMU W TMPUMBIKAIOMIMX MeperoHoB. M3onupyroniue
CONPSDKEHMS] Pa3MEIIAlOTCsl MEXAY BXOJHBIM CUTHAJIOM CTAHIMM M TEPBOM  CTPENIKOM
MIPUMBIKAIOIIEH K TaHHOMY MyTH. KpailHIoI0 mepexoHyo Olopy YCTaHABIMBAIOT HE OJMKe SM OT
BXOJIHOTO CUTHAJa, B aHKEPHBIE OMOPHI U OTTSKKHU Y BXOJHBIX CUTHAJIOB YCTaHABIIMBATH HE ONMKE




25M OT CHTHaa PacCTAaHOBKY OIOP COMPSDKEHHHM — AHKEPHBIX YYAaCTKOB YBS3BIBAIOT PA3TUYHBIMU
MECTaMHU YCTAaHOBKHU OTIOP B TOPJIOBUHE CTAHIIMU.
4.5.8 Pa3buBKka omop cpeaHei 4acTh CTaHIIuU

4.5.90npenenuth crnoco0 mnepexoja KOHTAKTHOM CETH uepe3 HCKYCCTBEHHOE COOPYKEHHE
(memexoqHbIE MOCT, IYyTENpPOBOJA) W B COOTBETCTBHM C MPHUHATHIM PEHICHHEM HaMETHTb
pacIoyiokeHUe OTIOP Y UCKYCCTBEHHOTO COOPYKEHHSI U TIPOJICTOB ISl CPEIHEH aHKUPOBKH;
4591 Hametuts MecTa yCcTaHOBKHM Yy CTAaHITMOHHBIX CTPOEHUH (ITaCCaXUPCKOE3IaHUE,
Makrays u T.1.);
4.5.9.2 Onpenenuth crocoO MepeKphIThs MmyTell (KeCTKHe W THOKUE TMOMEpPEYHHbl) U HAMETHTh
PacToJIOKEHUE OTIOp y KpaHHUX MyTeW CTAHITMH U €CJIH TPEOYeTCs — B MEXKAYITYThE;
4593 HavepTuTh onopsl Ha mjaHe CTaHIUM [IPOCTABUTh Ta0APUTHI OT OCHU KPAalHEro
MTyTH, PACCTOSTHUE OT OCH TTACCAXKUPCKOTO 3/IaHHSL.

4.5.10 Pa30uBKa aHKEPHBIX Y4aCTKOB

45.10.1 [IpoeKTUPYIOT H30JIUPYIONIUE CONPSHKEHUS B OJHOM KOHIIE CTaHUMH M B
JPYTOM KOHIIE CTaHIUH;
4.5.10.2 Hamewaror aHKEpOBOK 1O KaXXJIO0My SJIEeKTpH(GHUIIUPOBaHHOMY TyTH. Ecim

JUIMHA AHKEPHBIX YYaCTKOB TIPEBOCXOAWT MAKCHUMAJIbHO JOMYCTUMYIO, TMPEIyCMaTPUBAIOT
COTIPSDKEHMSI, Pa3MEIIAl0T MX MO0 BO3MOKHOCTH Ha KpaHUX MYTSX;

4.5.10.3 [IpoexTupyroT OTHENBHBIE AHKEPHBIE YYACTKM Ha ChE3JaX MEKIYy IJIaBHBIMHU
MyTSIMHU.

[Ipumeuanne:

a) Ha METATHYECKUX OMOpax JOIMYyCKaeTCs pa3MeniaTh He 0oJiee 2-X aHKepOBOK;

0) Ha Xey1e300€TOHHBIX OMOPaxX MOXKHO pa3MelaTh aHKEPOBKU ¢ KOMIIEHCATOPAaMHU TOJIBKO C OJHOU
CTOPOHBI OIOPBI;

B) HE JIOMYCKAeTCs pa3MellleHne aHKEPOBOYHBIX BETBEH HaJ| KPHIIIAMHU 3/1aHUH.

4.5.111ToacunTarh AJIMHY aHKEPHBIX YYaCTKOB, IOCTABUTh UX JJTMHY U HOMEP Y KaXJ0W aHKEPOBKHU
4.5.12 Pa30uBKa 3Ur3aros

4.5.12.1 HameTuTh 3uUr3ard Ha BO3AYIIHBIX CTPEIKaX;

4.5.12.2 HamewaroT 3ur3ard Ha COINPSOKEHUAX B KOHIE CTaHIMM, YBA3aB WX C 3UIr3araMM Ha
BO3JYIIHBIX CTPEJIKaX IVIABHBIX ITyTEH;

4.5.12.3 HameuaroT 3ur3ary o Bcey CTaHIIUMU.

4.5.13 TpaccupoBKa MUTAIOMIMNX, OTCACHIBAIOIINX U IPYTHX MPOBOJIOB

4.5.13.11Tutaroniue JUHUM Pa3MECTUTh HA OMOpaX KOHTAKTHOM CETU C TOJIEBOM CTOPOHBI, MpPHU
BbIcOTE onop 10M MOKHO MOHTHpPOBaTh 0€3 CrenuaibHOTr0 KpoHIuTeiiHa oauH dunep. [Ipu BeicoTe
onop 15M (onmopsl rTHOKKMX MOTIEPEUYHH) MOKHO pa3MellaTh ABa NUTammux ¢uaepa. Ha cnenuansno
YCTaHOBJICHHBIX OTIOpax BbICOTON 15M MokHO pa3memiath 4 guaepa ( Mo Ba ¢ KaxJA0H CTOPOHBI).
OTcacpIBaroIIMe JUHUU Pa3MEIIAI0T HUKE MUTAIOLIUX;

4.5.13.2 Tlepexo/ibl IPOBOIOB MUTAKOLIUX M OTCACHIBAIOLIMX JIMHUN Yepe3 KOHTAKTHYIO CETh MyTel
OCYILIECTBISIOT MPU MOMOIIM CHEIHAIBHBIX ONOp, YCTaHABIMBAEMbIX MO 00e cTopoHbl myTu. Ha
KKJOM OmMope MOKET ObITh 3aaHKEpOBaHO HEe OoJiee 2-X JHMHHA TPH YCIOBHUH MPHUMEHEHHS
CHeUUaIbHbIX KPOHIITEIHOB.

4.5.14 O6paboTKa IIaHa CTaHLIUH

4.5.14.1B cOOTBETCTBUM C NMPUHATON CXEMOM CEKIMOHHMPOBAHUS KOHTAKTHOM CETH Ha CTAHIINH,
OTMEYAIOT MECTa YCTAHOBKHM CEKIIMOHHBIX M30JIATOPOB C YKa3aHUEM UX THUIOB. CEKIMOHHbBIE
M30JISTOPBI Pa3MEIIaoT Y CTPEIOYHBIX MEPEBOJIOB MEXKIY CTPEIKAMHU U MPEeTbHBIM CTOJIOUKOM.
DT0 paccrosHMe npuHUMaercs B npenenax 10m go 20M. CEKIMOHHBIE M30JIATOPBI Y BXOJIHBIX U
MaHEBPOBBIX CUT'HAJIOB YCTaHABJIMBAIOTCS 3a CBETO(OPOM MO HAMPABICHUIO JBIKEHUS.
4.5.14.2Hanecti CeKUMOHHBbIE pa3bEAMHUTEIM Yy OMNOp, HAa KOTOPBIX OHH JOJDKHBI OBITh
YCTAHOBJIEHBI B COOTBETCTBUU CO CXEMOM CEKIIMOHUPOBAHUS KOHTAaKTHOM CETH;
4.5.14.30003Ha4nTh MeCTa YCTAHOBKU MPOJIOJBLHBIX, OOXOJHBIX M TOMEPEYHBIX COSINHUTENCH Ha
CTpeJIKaX UCKYCCTBEHHBIX COOPYKEHUSIX B MECTAX TPOTAHUS 3JIEKTPOBO30B;

4.5.14.40003Ha4aloT MeCTa YCTAaHOBKH POTOBBIX PA3PsIHUKOB;



4.5.14.50K0HYATENBHO MPOBEPAIOT OO0O3HAYECHHE JJIMHBI IPOJIETOB, MHKETOB, (PUKCATOPOB,
CPEeIHUX aKTepOBOK, TabapuUTOB OIMOpP B HANpABICHUU cueTa KWIOMETpoB. HauumnHaercs cuer ot
IIEpBOM aHKEPHOM ONOPHI B OJHOM KOHIIE CTAaHLMU M 3aKAaHYMBACTCS Y aHKEPHOU OIIOPBI B JPYTOM
KoHIle cTaHiMUu. CO CTOPOHBI YETHBIX IMyTeH HOMEpa OIMOp YETHbIEC; C HEYETHOM CTOPOHBI —
HEYETHBIE.

4.5.14.6CocraBusror Tabauiry 1 0003HAYAIOT THUIBI OTIOP, PYHIAMEHTOB, KOHCOJIEH, (pUKCaTOPOB.
4.6 CocrapiieHHE IJTaHA KOHTAKTHOM CETH MeperoHa

4.6.1 IloaroToBka maHa mneperoHa. B cepeaune nmcra MpoOBOAST JIMHUM COOTBETCTBYIOIIWE
koJmuecTBy nyred. B macmrade 1:2000 (1mm-2m). Hike tutana neperona Ha pacctossauu 30MM OT
OCH TIyTHU HAHOCAT CHOPAMJICHHBIM IUIaH IEperoHa Ha KOTOPOM YCJIOBHBIMU O0O0O03HAYCHUSIMU
YKa3bIBalOT KUJIOMETpOBbIe 3HAKMIO paauyc U UIMHY KPUBBIX YYaCTKOB ITYTH, UCKYCCTBEHHBIC
COOpY)KEHHUsSI  (OKEJIe3HOJIOPOXKHBIE  TIepee3bl, MOCThI, TOHHEIHW, MyTEeNPOBOIbI, JUHUU
AJIEKTpOTIepeiad), HACHIIIM C yKa3aHUEM BBICOTHI W BBIEMKH C YKa3aHHUEM TJIyOMHBL. Mexay
KUJIOMETPOBBIMU TUCKaMU BEPTUKAIbHBIMU JTUHUSIMH HAHOCAT MUKETHI (uepe3 100m), Hymepyemble
B HANPAaBJICHUU CUETA KUJIOMETPOB;

4.6.2 BnoJib Bcero meperoHa, pa3MeniarT TabuIy;

4.6.3 Pa3buBka omnop

4.6.3.1 [Ipou3BOAAT yBSA3KY CTAHIIMOHHBIX U MIEPETOHHBIX MYHKTOB 10 OTMETKE OCH U30JIMPYIOLIETO
COTNIPSDKEHHSI CO CTOPOHBI COTPSDKEHHS, ONMPENesioT e€ TMOJOKEHHE IO MHKETaM IeperoHa.
[Tepenocst Ha MIaH TEpEroHa OCTAIBHBIC OMOPHI U30JIUPYIOMIETO COMPSIKEHUS, OTMEYAIOT 3Ur3aru
MIPOBOJIOB HA COMPSIKCHUH;

4.6.3.2 IlpenBapuTenbHO OMPENCISAIOT OPUEHTHUPOBOYHOE PACHOJIOKEHUE AHKEPHBIX Y4YacTKOB C
Y4€TOM MaKCUMAaJIbHO JOMYCTUMBIX UTMH B KPUBBIX PA3TUYHBIX PAINYCOB;

4.6.3.31IpoBectr pa3OMBKY OTOP C JUTMHOM MPOJIETOB COTIIACHO MPOU3BEICHHBIM pacdyeTam, 1Mo BCel
JUIMHE TIeperoHa.

4.6.4PazOnBKa aHKEPHBIX Y9aCTKOB M 3Ur3aroB. [Ipou3BOASIT OKOHYATEIBHYIO Pa30MBKY aHKEPHBIX
YYaCTKOB, COMNPSDKEHHUS TMPOCKTUPYIOT 3MACTUYHBIMM B 3-X mposerax. OTMmedaloT cpefHue
AHKUPOBKU B MPOJIETaX YMEHBIIEHHOMN JTHHBI.

4.6.5BBINONHAIOT TPacCUPOBKY MHUTAIOMINX, YCWIMBAIOIIMX W JPYrMX MOPOBOAOB, B ILJIaHE
KOHTaKTHOU ceTH 0003Haual0T MeCTa PACIONI0KEHUS Pa3psIHUKOB, JIEKTPUUECKUX COCTMHUTENCH,
CEKIIMOHHBIX pa3beAUHUTENCH U T.JI.

[TonepeuHsbie 37IEKTPUYECKUE COSAUHUTEIN YCTAaHABIMBAIO 32 MIPe/ielaMi PECCOPHBIX CTPYH, HO HE
nainee 15m ot omopsl yepe3 200-250M — ecniu ceyeHHe KOHTAKTHBIX MPOBOJOB Oosiee 50% obmiero
ceuenus noasecku u 150-200m ecnu menwine 50%. [Ipu mepeMeHHOM TOKE yCTaHABIMBAIOT 2 Ha
AQHKEpHBI YYacTOK — MEXKJY COMNPSIKEHUEM U CpeAHEd aHKEPOBKOM C KaXIOM  CTOPOHBI.
[Tpou3BOIAT HyMEpaIUIO OIOP MO X0y KM, C MEPBOM MPOMEKYTOUHOM OMOPHI MOCIIE AaHKEPHOI CO
CTOpOoHbI cTaHlMU. CO CTOPOHBI HEYETHOTO IMYTH MPUCBAUBAIOT HEYETHBIE HOMEPA.



7. Texymas aTrecTanusi CTy/IeHTOB (KOHTPOJIbHBIN 0IPOC).

Tekymast aTTecTanus 1Mo MEXAUCIHUIUIMHAPHOMY KypCy MPOBOJHUTCS B (OpME KOHTPOJIBHOTO
ompoca.
OObeKkTaMK OIICHUBAHUS BBICTYIIAIOT:
- CTEINCHb YCBOCHHSI TEOPETHUCCKUX 3HAHHIA;
- YPOBEHb OBJIAJICHHS TPAKTHYCCKUMHU YMEHHMSMH M HaBBIKAMU 110 BCEM BHaM Y4eOHOM
paboThI;
- Pe3yIabTaThl CAMOCTOSATEIBHON PaOOTHI.

3ananue 1A TeKyleHd aTrecTanuu.
Bonpocsl pis1 nposepku ypoBHs 00yueHHOcTH «3HATDH»
(KOHTPOJILHBIH 0NPOC)

1CoBpeMeHHBIE CHUCTEMBl KOHTAaKTHOW CETH U CIOCOOBI TOKOChEMa Ha pa3IMYHBIX BHJIAX
ANIEKTPUYECKOTO TPAHCIIOPTA.

2. OcHoBHBIE  TpeOOBaHMs, TPEIBSABISIEMbIE K  KOHTAKTHOM CETH;  MEXaHHWYecKas
MIPOYHOCTh, TPOBOJUMOCTb, H3HOCOYCTOWYMBOCTH, BETPOYCTOMUYUBOCTD, SJTACTHIHOCTb.

3. Konctpykius u 001acTh MpUMEHEHHS TIPOCTHIX KOHTAKTHBIX TIO/IBECOK.

4. JlnuHA TPOJIETOB W JIOMyCKaeMbI€ CKOPOCTH JIBMDKCHHS SJIEKTPOMOE3J0B IMPHU MPOCTHIX
MOJIBECKaX.

5.OCHOBHBIE TEOMETPHUIECKUE TTApAMETPHI IIEMHBIX KOHTAKTHBIX MTOABECOK.

6.Kitaccugukanust 1emHBIX KOHTAKTHBIX TOJBECOK W 00J1acTh NMPUMEHEHHUS Pa3JIMIHBIX CHCTEM
LIETTHBIX MTOJBECOK.

7. KOHCTpYKTHBHOE BBITIOJHEHUE M padOTa MOJYKOMIIEHCUPOBAHHBIX IIETTHBIX ITOIBECOK.

8. KoHcTpyKTHBHBIE OCOOCHHOCTH IIEMHBIX KOHTAKTHBIX IMOABECOK, MPEIHAa3HAYEHHBIX IS
BBICOKOCKOPOCTHOTO JIBHYKEHUSI.
9. Konctpykium, marepuansl, GU3NYECKHEe U MEXaHUYECKHE XapaKTEPUCTUKH KOHTAKTHBIX

MPOBOJIOB; TPEOOBAHMS K IIEJIOCTH HX IOBEPXHOCTH; CHOCOOBI COENUHEHHS ( CTBIKOBKH )
KOHTAKTHBIX ITPOBOJIOB.

10. Konctpykiuu, Marepuaibl, (U3NYECKHE U MEXAaHHYECKHUE XapaKTEPUCTHKU HECYIIHX
TPOCOB, YCHJIMBAIOIIMX, IHTAIONIMX, OTCACHIBAIONIUX IPOBOJIOB, IPOBOJIOB 3JIEKTPHUCCKUX
COCIMHHTENICH B CTPYH; CITOCOOBI COETUHEHHS IIPOBOIOB.

11. [TyTn SKOHOMUM MEIU MPH MPUMEHEHUH PA3JIUYHBIX MAPOK HECYIIUX TPOCOB, KOHTAKTHBIX,
YCUJIMBAIOIIUX U TTUTAIOIINX IIPOBOJIOB.

12. W3onsiTopsl U1 ceTeil OCTOSIHHOTO U MEPEMEHHOT0 TOKA: 3JICKTPUYECKUE U MEXaHHUECKUE
XapaKTePUCTUKH U30JIATOPOB, IKCILTyaTallHOHHBIC TPCOOBAHHUSI.

13. PaGoune HampsokeHUST W TIEPCHANPSDKCHUSI, BO3ICHCTBYIOIIME HA W3OJSIMIO, YPOBEHBb
W30JISIIIMM KOHTAKTHOW CETH IMOCTOSTHHOTO M NIEPEMEHHOTO TOKA.

14. JleTanu Ju1s HECYIIIETO Tpoca.

15. CXeMbI OTIOPHBIX Y3JIOB IICTTHBIX MOIBECOK.

16. DNIacTUYHOCTh KOHTAKTHOM MOJABECKH.

17. Haznauenne © yCTpONCTBO CTPYH U DJIEKTPUYECKHX COCIUHHUTENEH, KOHCTPYKIIUS
CTPYHOBBIX U COSMHUTENBHBIX 38KUMOB.

18.  AHKepHBIE y4YaCTKM KOHTAKTHOM CETH, WX JOMyCTHMas UIMHA Ha TPSMBIX U KpPUBBIX

y4qacCTKax IIyTu 1npu HOHYI(OMHGHCHpOBaHHOﬁ u KOMHCHCHpOBaHHOﬁ IMOJBCCKHU. CpeI[HSISI AHKCpPOBKa
KOHTAKTHOI'O IIpOBOAA U HECYIICI'O TpOCa.

19. JlonyckaeMoe HaTsyKEHUE NTPOBOJIOB KOHTAKTHOM ceTu. KOHCTpyKIMs KOMIIEHCATOPOB.

20. YCTpOoICTBO  KOHTAaKTHOM CETH B MeECTaX CONpPSDKEHUS  aHKEPHBIX  y4acTKOB
(compskeHus B IByX M Tpex Iposerax ). HeiitpanbHble BCTaBKU.

21. Bozayminele crpenku: TpeOoBaHUsA, YCTPOMCTBO, 001aCTh MPUMEHEHUS OTAEIbHBIX THIIOB;

22. (UKCHUpPOBAHHbIE BO3/YIIHbBIE CTPEIKH.



23. YCTpOUCTBO KOHTAKTHOM IIOJBECKM B HCKYCCTBEHHBIX COOPYKEHHSIX, MHUHHMAJIbHbIC
pacCTosIHUA OT IIPOBOJOB KOHTAKTHOM CETH JI0 3a3€MJICHHBIX 4aCTEH UCKYCCTBEHHBIX COOPYXEHUN U
M30JIMPOBAHHBIX OTOOMHUKOB.

24.  PacueTHble KIMMAaTHYECKUE YCJIOBHS;, HOPMATHBHbBIC M pacueTHbIE HArpy3Kd Ha MpPOBOJA
KOHTAKTHOM CETH; paCYECTHBIC PEKUMBI.

8. HpOMe)RyTO'lHaﬂ aTrecTranus CTYJACHTOB.

[IpomexyTouHas aTTecTalys [0 MEKIUCUUILIMHAPHOMY Kypcy B (hopMe 3K3aMeHa.

K nmpomMexyroyHo# aTTecTanuu JOIyCKArOTCs CTYJIEHThI, HE UMEIOLIME 3aJ0JDKEHHOCTH 10
U3y4aeMbIM TEMaM, HMEIOUIUe JOomycK ydeOHoW uactu. Ilpu siBke Ha 5K3aMeH CTyAEHTaM
HE0OX0IMMO UMETh 3aYETHYIO KHUXKKY.

Ilo pe3ynpraTam BCeX BHUIOB OLIEHOYHOM BEJIOMOCTH CTYACHTY BBICTABIISIETCS MTOrOBas
OTMETKA 1o MEXKIUCHUINIMHAPDHOMY  KYpCYy. [Mkaa OLICHOK: «OTJIIMYHO,
«XOPOLIOY»,«YAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

CryneHTsl, HE CHIaBIIME SK3aMEH B YCTAHOBJIEHHOE BpeMs IO YBAKUTEIbHOM MPHUYMHE,
ITOATBEPKICHHON TOKYMEHTAJIbHO COOTBETCTBYIOLIUM JIOKYMEHTOM, CIAIOT €r0 MHAUBUIYAIbHO, B
YCTaHOBJIEHHBIE CPOKH .

3anaHue 1J1s MIPOMEKYTOUHOI aTTecTanuu (IK3aMeH).
Bonpocs! aj1s1 npoBepku ypoBHsi 00yueHHocTH «3HATD)

25. COBpeMeHHBIe CUCTEMBI KOHTAKTHOU CETU U CHOCO6BI TOKOCbEMA Ha Ppa3jINMYHBbIX BHUAaX
IEKTPUICCKOTO TPAHCTIOPTA.

26. OcHOBHBIC  TpeOOBaHMS, TPEObABIIEMbIE K  KOHTAKTHOM CETH;  MEXaHHWYeCKas
MPOYHOCTh, IPOBOJUMOCTH, H3HOCOYCTOMUHUBOCTH, BETPOYCTOMYMBOCTD, DIACTUYHOCTD.

21. KoncTpykius u 0011acTh NpUMEHEHHS ITPOCTHIX KOHTAKTHBIX ITOIBECOK.

28. JIIMHa TIPOJIETOB M JIONYCKAaeMbIE CKOPOCTH JIBHIKEHHUS 3JICKTPOIOE3JI0B TPU TMPOCTHIX
MOJIBECKaX.

29. OCHOBHBIE T€OMETPHUYECKUE TTApaMETPhI IIEITHBIX KOHTAKTHBIX ITOIBECOK.

30. Krnaccudukarus 1enHbpIX KOHTAaKTHBIX TOJIBECOK M 00JIaCTh MPUMEHCHHS Pa3IMUHbIX CUCTEM
IIEMHBIX MTOBECOK.

31 KOHCTpYKTHBHOE BBIIMOJHEHHE M pad0Ta MOJTYKOMITIEHCUPOBAHHBIX IIEMTHBIX ITOBECOK.

32.  KOHCTpYKTHBHBIE OCOOCHHOCTH IEHMHBIX KOHTAKTHBIX IOJIBECOK, NPEIHA3HAYCHHBIX IS
BBICOKOCKOPOCTHOTO JIBHYKCHHUSI.

33 KoncTpykiuu, Marepuaibl, GU3NIECKHE U MEXaHUYCCKHE XapaKTePUCTUKH KOHTAKTHBIX

MIPOBOJIOB; TPEOOBAHHMS K IIEJIOCTH HX IOBEPXHOCTH; CHOCOOBI COCIUHEHHS ( CTBIKOBKH )
KOHTAKTHBIX ITPOBO/IOB.

34. Konctpykiuu, Marepuaibl, (pU3NYECKHEe U MEXaHWYECKHUE XapaKTEPUCTHKUA HECYIIHX
TPOCOB, YCHJIMBAIOIIMX, IHUTAIOIIMX, OTCACHIBAIOIIMX IPOBOJIOB, IIPOBOJOB JIICKTPUUYECKUX
COCIMHHTEJICH B CTPYH; CITOCOOBI COSTUHEHHS TIPOBOJIOB.

35. [TyTr SKOHOMUM MEIU NP MPUMEHEHUH PA3IUYHBIX MAPOK HECYIIUX TPOCOB, KOHTAKTHBIX,
YCUJIMBAIOIIUX U MUTAIONIUX IPOBOJIOB.

36. N3onsTopsl 1 ceTeil MOCTOSIHHOTO U MEPEMEHHOT0 TOKa: SJIEKTPUUYECKUE U MEXaHUUECKUe
XapaKTEePUCTUKHU H30JIATOPOB, IKCILTyaTallHOHHBIE TPEOOBAHMUS.

37. PaGoune HampspkeHUs W TIEpeHANpsDKeHUs, BO3ACHUCTBYIONIME HAa H3OJSIMIO; YPOBEHb
M30JIALIMU KOHTAKTHON CETH TIOCTOSIHHOTO U TIEPEMEHHOT0 TOKA.

38. JleTanu y1st HECYIIEro Tpoca.

39. CxeMbl OMOPHBIX y3JIOB IETHBIX TOBECOK.

40. DNacTUYHOCTh KOHTAKTHOM MOJABECKH.

41. HaznaueHnne © YCTpONCTBO CTPYH U DJIEKTPUYECKHX COCIUHUTENEH, KOHCTPYKIUS

CTPYHOBBIX U COCAUHHUTCIIBHBIX 3aKUMOB.
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42.  AHKepHBIE y4YacTKM KOHTAKTHOH CETH, MX JOMyCTHUMas JUIMHA HAa TPSAMBIX U KPUBBIX
y4acTKax IIyTH IIPU HOJYKOMIIEHCUPOBAaHHON M KOMIIEHCUPOBAHHOW nojaBecku. CpeqHsis aHKEpOBKa
KOHTaKTHOI'O IIPOBOJIa ¥ HECYLIETO TpOCa.

43. JonyckaeMoe HaTsKEHUE TPOBOJAOB KOHTAKTHOW ceTr. KOHCTpyKIMS KOMIIEHCATOPOB.

44, YCTpOMCTBO ~ KOHTAKTHOM CETM B MECTaX  CONPSDKEHHS  AHKEPHBIX  Y4acTKOB
(compspkeHus B IByX U Tpex Iposerax ). HeiitpanbHble BCTaBKU.

45, Bo3znyinble ctpenku: TpeOoBaHus, YCTPOHCTBO, 0071aCTh IPUMEHEHHS OTAEIbHBIX TUIIOB;
46. (uKCcHpOBaHHBIC BO3AYIIIHBIE CTPEIKH.

47. YCTpOHCTBO KOHTAaKTHOM TMOJABECKM B MCKYCCTBEHHBIX COOPYKEHHUSAX, MHUHHUMAJIbHbIE

pacCTOsIHUA OT IIPOBOJOB KOHTAKTHOM CETH JI0 3a3€MJICHHBIX 4aCTEH NCKYCCTBEHHBIX COOPYXEHUN U
M30JIMPOBAHHBIX OTOOMHUKOB.

48. PacuerHble KIMMaTHYECKHE YCIIOBMS; HOPMATHBHBIE M pAacyETHbIE HArpy3ku Ha NpoBOJa
KOHTAKTHOM CETH; paCYETHBIEC PEKUMBL.

Bomnpocs! 1i1st npoBepku ypoBHst o0ydenHocT «Y METb»
1.  Yucrka, npoBepka u AeEKTUPOBKA U30JISITOPOB KOHTAKTHON CETH.

2. Ormpenenenue HATHKEHUH HECYIIETO TPOcCa TOJTYKOMIICHCUPOBAHHOW TIOABECKH IIPH
rojiojieie ¢ BETPOM U MPU MAaKCUMaJIbHOM BETpeE.
3. Ompenenenue cTpen mpoBeca KOHTAKTHOTO IMPOBOJA MOJYKOMIICHCHPOBAHHON TOJBECKH B

MpoJieTaX aHKEPHOT'O y4acTKa.
4. Pacuer u3MeHeHHU# CTpel mpoBeca MPOBOJOB KOMIEHCUPOBAHHOM LIETTHOM MOIBECKU.

5. OmnpeneneHne MaKCUMAJIBHBIX JJTHH MPOJIETOB IIEMHBIX KOHTAKTHBIX MOJBECOK HA MPSMBIX U
KPUBBIX y4acTKaX MyTH.

6.  YmopaiieHue CeKIMOHHBIMU Pa3beIUHUTEISIMU.

7.  CTbIKOBaHHME YYacCTKOB DJEKTPUYECKHX IKEJIE3HBIX JOpOr, O3JIeKTPU(HUIMPOBAHHBIX Ha
IMOCTOSTHHOM U TTIepeMeHHOM Toke. HazHadueHne u yCTpoHCTBO IepeKItovaTeed KOHTAaKTHON CEeTH.

8.  PasOuBKa ommop M COCTaBJICHHE MOHTAKHOTO TIJIaHa CTAHIIHU.

9.  PasOuBKa Ommop M COCTaBJICHHE MOHTKHOTO TJIaHa IeperoHa.
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