[loKyMeHT noanu1caH NpoCToi 31eKTPOHHON NOANNUCHI0 [Tpunoxenue
WHdopmauws o BnagenbLe: k [I1C3 o crienuanbHOCTH

ONO: Xaramos Pywan Gaputosuy 13.02.07 DnexrpocHabx)eHue (Mo OTPaCIsiM)
HomxHoctb: Iupektop MTXT - dunnana MpuslYIC

[ata nognucanus: 09.09.2026 16:40:46
YHUKanbHbI MPOrpaMMHbIN KIKOY:
69ece84290c49e5186ad52595c914e77484890f7

KOMIIVIEKT KOHTPOJBHO-OHEHOYHbLIX CPEJCTB

M/IK.02.03Peneiinas 3a10MTa 1 ABTOMaTHYeCKHE CHCTEMbI YIIPABJICHUA
YCTPOHCTBAMM 3JIEKTPOCHAOKEHUS

1 CIIEnuaJIbHOCTH

13.02.07 DuexTpocHabd:keHHne (110 OTPACTAM)

(kBaMPUKAIUSI TEXHUK)

roJ Hauaja rmoarotoBku 2023



IHACIIOPT KOMIIVIEKTA KOHTPOJIBHO - OHEHOYHbIX CPEJICTB

1.1.006s1acTh NPUMEHEHNS KOHTPOJIHLHO-0LIeHOYHBIX MATEPHAJIOB

Pesynpratom ocBoenuss aucummiuHbl «MJIK.02.03 PeneiiHas 3ammra ¥ aBTOMAaTUYECKUE
CHCTEMBI yIPaBIECHUS YCTPOHCTBAMU 3JIEKTPOCHAOKEHUA» SIBIIETCS (POPMUPOBAHUE 3HAHUN, YMEHHH
Y HaBBIKOB, OOLIEKYJIBTYPHBIX U MPO(ECCHOHATBHBIX KOMIETECHIIUH.

®dopmoil MpoMeXyTOUHOM aTTecTaluu sABisieTcs — AMdpepeHInpOBaHHbIN 3a4eT.

Bupl mpoBeieHus TEKYIIEro KOHTPOJIS: MUCbMEHHBIN, YCTHBIN, KOMOMHUPOBaHHBIH OMPOC.

1.2. TpeGoBanus K pe3yabTaTaM OCBOCHHMS Y4eOHOMH AMCUUILINHBI.

B pe3ynbraTe 0cBOCHUS MEXIUCIUIUIMHAPHOTO KOMIUIEKCAa 00yJaromuiics JoJKeH
yMeThb:
¥1 pa3zpabarbIBaTh 3JIEKTPUUECKHE CXEMbI YCTPOMCTB ANEKTPUUECKUX MMOACTAHLUN U CETEH;
Y2 BHOCUTH H3MEHEHHMs B TMPUHIMIIMAIBHBIE CXEMbl IPU 3aMeHe MpUOOpOB armapaTypsl
pacIpeaeuTeNbHbIX YCTPOUCTB;
¥3 obecnieunBaTh BBHINOJIHEHHE PabOT MO 0OCITYKMBAaHHIO TpaHC(HOPMATOPOB U IpeobOpasoBarenent
JIEKTPUYECKON YJHEPTUU;
Y4 obecneunBarh MpoBefeHHE pabOT Mo 0OCIyXMBaHUIO O0OpPYIOBaHMS paclpeaeIUTEIbHbBIX
YCTPOWCTB 3JIEKTPOYCTAHOBOK;
Y5 KOHTPOJIMPOBATH COCTOSHHE BO3AYIIHBIX M KaOEJIbHBIX JMHUN, OPraHU30BBIBATH U IMPOBOAUTH
PpabOoTHI [0 UX TEXHUYECKOMY OOCITyKHUBaHHIO;
Y6 1cnonbp30BaTh HOPMATUBHYIO TEXHUUYECKYIO JOKYMEHTALMIO U MHCTPYKIIUY;
Y7 BBHINONHATH pacyeTbl padOYUX U aBAPUIHBIX PEKUMOB JEHCTBYIOIIMX 3JIEKTPOYCTAHOBOK H
BBIOMpATH 000PYIOBAHUE;
V8 obopMiIATh OTUETHI O MPOICIIAaHHON paboTe;
3HATH:
31 ycTpoiicTBO 000pyA0BaHUS AIIEKTPOYCTAHOBOK;
32 ycioBHBIE TpaduuecKkue 0003HAUEHUS JIEMEHTOB IEKTPHUUECKUX CXEM;
33 JOruKy TMOCTPOEHMSI CXEM, THUIIOBbIE CXEMHbIE pEUIeHMs, NPUHLUIUAIbHBIE CXEMBI
IKCILTYyaTUPYEMBIX DJIEKTPOYCTaHOBOK;
34 BuBI pabOT ¥ TEXHOJOTUIO OOCTY>KUBAHUS TPAaHC(HOPMATOPOB U MPeoOpa3oBaTeiei;
35 BuABI U TEXHOJOTHH PabOT MO 0OCITY)KUBAaHUIO 00OPYIOBAaHUS paclpeieIUTENbHbBIX YCTPOICTB;
36 sKcmTyaTallnOHHO-TEXHUYECKUE OCHOBBI JIMHUN JIEKTpoONepeaayun, BUAbI U TEXHOJIOTUH paboT Mo
uX 00CITyKMBaHUIO;
37 OCHOBHBIE TIOJIOKEHUS IPABUII TEXHUYECKON IKCILTyaTalluy 3JIEKTPOYCTaHOBOK;
38 BBl TEXHOIOTMYECKON M OTYETHOM TOKYMEHTALIUH, TIOPSA0K €€ 3all0JIHEHUS.

HMeThb NPAKTUYEeCKUH ONbIT:

-COCTABJICHMSI DJIEKTPUYECKHUX CXEM YCTPOMCTB MIEKTPUUECKUX MOJCTAHIINN U CETEH;

-MOJEPHU3ALNH CXEM DJIEKTPUUECKUX YCTPONCTB MOACTAHIIMM;

-TEXHHYECKOTO OOCTYKMBaHUS TpaHCPOPMATOPOB U MpeodpazoBaTeield IIEKTPUISCKON YHEPTUH;
-00cmyKuBaHUs 000pYIOBaHUS PACIPEIeTUTENbHBIX YCTPOUCTB 3JIEKTPOYCTaHOBOK;

-3KCILTyaTalluy BO3AYIIHBIX U KaOEIbHBIX JUHUN 3JIEKTpOIepeayH;

-IIPUMEHEHUS] WHCTPYKIMH M HOPMATUBHBIX MpaBWJI TNPH COCTABICHUH OTUETOB M pPa3paboOTKe
TE€XHOJIOTMYECKUX JOKYMEHTOB.



1.3 KomnereHuuun

OK 01.

OK 02.

OK 04.

OK 09.

OK 10.

K 2.1
IIK 2.2

K 2.3

K 2.4

IIK 2.5

BeiOupate cnocoObl  pemieHus  3afad  Npo(ecCHOHANBHOM  IesATEIbHOCTH
MIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OcymiecTBIATh TIOUCK, aHAJIN3 M MHTEPIPETANNI0 HHDOpMAIH, HEOOXOIMMOM ISt
BBINOJIHEHUS 33]1a4 PO ECCUOHATIBHOM 1€ TEIbHOCTH.

PabGorath B KOJLIEKTHUBE U KOMaHJE, B(I)(IJCKTI/IBHO B3aUMOICHCTBOBATH C KOJIJIeraMu,
PYKOBOACTBOM, KIIMCHTAMMU.

Hcnonb3oBath  MHPOPMAMOHHBIE  TEXHOJIOTMM B NIpo(eCCHOHATIBLHOU
JEeATEIbHOCTH.

ITonp30BaThCA HpO(beCCHOHaHBHOﬁ Z[OKYMGHTaHHeﬁ Ha TOCYyHAapCTBCHHOM H
HWHOCTpPAaHHOM A3bIKaXx.

UuTaTh ¥ COCTABIATH YJECKTPUUCCKUE CXEMBI JIEKTPUUECKHUX MOJICTAHIINN U CETEH.
BBIIONTHATE OCHOBHBIE BHJBI pa0OT MO OOCITYyXUBaHUIO TpaHcHOpMaTOpoB U
npeoOpaszoBareseil JIeKTPUIECKOil SHEPT UK.

BoinonHATe  OCHOBHBIE BUABI pabOT 1O OOCIyXHBaHHIO OOOpYAOBaHUS
pacrpeieUuTeNbHbIX YCTPOMCTB 3JIEKTPOYCTAHOBOK, CHUCTEM pPEJICHHBIX 3alllUT U
aBTOMATHU3UPOBAHHBIX CHCTEM.

BBImonHsATE OCHOBHBIE BHIBI Pa0OT MO OOCIY>KHBAHUIO BO3IYIIHBIX U KaOEIbHBIX
JUHUAN 3JIEKTPOCHA0KEHUSI.

PazpabaTbiBaTh 1 0OPOPMIISATH TEXHOJIOTUYECKYIO i OTUYETHYIO JTOKYMEHTAIIHIO.



2.Moaeju KOHTPOJHPYeMbIX KOMIIeTeHI U
Tabauuna 1 - Moaeau KOHTPOJIUPYEMbIX KOMIETeHIH I

Komnerennuu, popmupyemMsie B Ipoliecce U3ydeHus
JUCLUILTUHBI

TpeGoBanwus st
OCBOEHUS JUCIIATUINHBI

OK 01 . TloHumare CYLUIHOCTh M COLHUAJIBHYIO
3HaYMMOCTh CBOEH OyayIiel nmpodeccuu, mposBIsSTH
K HEM yCTONYMBBIN UHTEPEC.

3HATh:
31-cnocoObl penieHus 3a1au
npodecCUOHATILHOM 1A TEIbHOCTH;
32-HopMaTUBHOE  OTpa)keHHE  BbIOOpa
Croco0OB  pelieHus: Mpo(hecCHOHATBHBIX
3ajady;

yMeTb:

Y1 -—orpaxaTp B YyYETHOW IOJUTUKH
OpPEANpUATHS BapUaHTbl M CIOCOOBI ydeTa
MMYILECTBA (HOBBIX YCTPOUCTB)

OK 02. Opranu3oBsIBaTh COOCTBEHHYIO
JeSITeIbHOCTD, BEIOMPATH TUIIOBBIE METOBI U
CHOCOOBI BBITIOJIHEHUSI TPO(ECCHOHATBHBIX 337134,
OLIEHUBATH MX (PPEKTUBHOCTD U KAaYECTBO.

3HATh:
31-uHpopMannto, HEOOXOTUMYFO IS
BBITIOJTHEHUSI TPO(ECCHOHATIBHBIX 3a/1a4;
32—-ucrounuky uHGOpMAITUN HEOOXOAUMOI
JUISL BBITIOJTHEHHS IPO(eCCHOHATBHBIX
3aj1a4;

yMeThb:
Y1 —IIPaBUIILHO UHTEPIPETUPOBATH
UCTOYHMKH HWHpOpMaIMu (HOPMATHUBHO-
npaBoByto 0asy), HEOOXOUMBIC IS

BBIINNOJTHCHUA HpO(bCCCI/IOHaJ'IBHBIX 3aJa4

OK 04. OcymecTBISITh OUCK U HCIIOJIB30BAHNE
nHpopManuu, HeodxonumMon s 3¢pHekTuBHOrO
BBITTOJTHEHSI TPO(ECCUOHATBHBIX 33134,
po¢heCCHOHAIBHOTO U IMYHOCTHOTO PA3BUTHS.

3HATh:

31-MeTo1bl KOMaHIHOW PabOTHI;

32 — crtocoObI OpraHu3anuy KOJIJICKTHBA,
yMeTh:

Y1 —B3auMoIeliCTBOBATh C KOJUIEraMH U
PYKOBOJICTBOM;

¥Y2-3¢heKTHBHO OPTaHU30BBIBATH pabOTy
KOJIJIEKTHBA;




OK 09. OpueHTupoBaThcs B YCIOBUAX 4aCTON
CMEHBI TEXHOJIOTHH B TIPO(HEeCCHOHATBHON
NESATEBHOCTH.

3HATh:

31 - 31eKTPOHHO-IIPABOBBIE CHCTEMBI,
HeoOXouMbIe I MpodeccrnoHaIbHOM
NeSITebHOCTH;

yMeThb:

¥1 - ucnonb30BaTh B MpoheCCUOHATHLHOM
JESTEIIbHOCTH 3JIEKTPOHHO-TIPABOBbIE
CUCTEMBI;

OK 10 ITonp3oBaThcs nMpodeccHnoHaATbHON
JIOKyMEHTAIMEN Ha TOCYAapCTBEHHOM U
WHOCTPAHHBIX SI3bIKAX.

3HaTh:

31 mHOCTpaHHBIN SA3BIK AEIOBOrO OOIIEHUS:
32 mnpaBuia BEICHUS JEI0BOM MEPENUCKH,
OCOOCHHOCTH CTHJIS M SI3bIKA JICTIOBBIX
MTUCEM.

Ymersn:

¥Y1 yMeTb UUTaTh OPUTHUHAIBHYIO
JUTEPATypy MO U30paHHOU CHeIUaTbHOCTH;
Y2 npuHMMaTh y4acTHe B HAyUYHBIX
KOH(EPEHIIUSIX U CEeMHHAPaX, TUCKYCCUSIX H
00CyXJIEHUSX BOIIPOCOB, CBSI3aHHBIX C
npodeCCUOHATBHOMN 1eATEIIEHOCTHIO;

IIK 2.1. YuTaTh ¥ COCTABJIATH IIEKTPUICCKUE
CXEMBI JIEKTPUUYECKUX TTOACTAHLIHUMN U CETEN.

Ymern:

¥Y1 - BHOCUTH M3MEHEHUS B
NPUHIUIIHATIBHBIE CXEMbl TIPU  3aMEHe
puOopoB anmaparypbl
pacIpeneIUuTEIbHbIX YCTPONCTB;

¥2 - ucnons3oBaTh HOPMAaTHUBHYIO
TEXHUYECKYIO JIOKYMEHTAIUIO "
UHCTPYKIHUY;

3HaTh:

31 - ycnoBHBIE Tpaduueckne 00O3HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX CXEM;

32 - BUOBI TEXHOJOTMYECKOH M OTYETHOH
JIOKYMEHTAIIMH1, TOPSJIOK €€ 3aIOJTHEHUSI.

HMeTh NPAKTHYEeCKUH ONBIT:
-TEXHUYECKOTO 00CITy>)KUBaHUS
TpaHchopMaTopoB U  mpeoOpa3oBaTeneit
AEKTPUYECKOMN SJHEPIUH;

-00CTyKUBaHUS o0opyToBaHUS
pacIpeneIuTeNIbHbIX YCTPOWCTB
AJIEKTPOYCTAHOBOK;

-3KCIUTyaTallud BO3AYLIHBIX W KaOeIbHBIX
JIMHUM 2JIEKTpONepeIady;

-IIPUMEHEHUS] UHCTPYKIUI U HOPMATUBHBIX
IPaBWJI TIPU COCTaBIEHUM OTYETOB H
pa3paboOTKe TEXHOJIOTMYECKUX IOKYMEHTOB.




MK 2.2. BImogHAThE OCHOBHBIC BUBI PAOOT 110
00CITy’)KUBaHUIO TpaHC(HOPMATOPOB U
npeoOpa3zoBarenel HEKTPUIECKON SHEPTHH.

Ymers:

¥1 - ycrpoiicTBO o0opyaoBaHuUs
JJIEKTPOYCTaHOBOK;

Y2 - obecnieunBaTh BBIIOJIHEHHE pabOT MO
00CIy)KMBaHUIO  TpaHCPOPMATOPOB U
npeoOpa3oBareneit INEKTPUYECKOU
SHEPruy;

Y3 - BRIONHATH  pacyeTbl pabouux U
ABAPUHHBIX PEXKUMOB JEUCTBYIOIINX

AIIEKTPOYCTAHOBOK u BBIOMpATh
000opy10BaHuE;

3HaTh:

31 - ocHOBHBIE IIOJIOKEHUSA IIpaBUII
TEXHUYECKOM JKCIUTyaTaluu
JICKTPOYCTAaHOBOK;

HMeTh MPAKTUYECKUH OMNBIT:
-COCTaBJICHHS MEKTPUICCKUX cXeM

YCTPOUCTB 3JIEKTPUUECKUX MOACTAaHIMH U
ceTel;

-MOJICPHM3ALIMM  CXEM  3JIEKTPHUECKUX
YCTPOWCTB IMOJACTaHIUH;

-TeXHUYECKOTO 00CITy>)KHBaHUS
TpaHc@opMaTopoB M  IpeoOpaszoBareneit
AIIEKTPUYECKON SHEPTUH;

-00CITy )KMBaHUS o0opyi0BaHus
pacpeeIuTeNbHbIX YCTpPOMCTB
AIIEKTPOYCTaHOBOK;

-9KCIUTyaTallud BO3JYIIHBIX M KaOeJIbHBIX
JIMHUH AJIEKTpOIIepeaayy;

-IIPUMEHEHUS UHCTPYKIUI 1 HOPMATUBHBIX
nmpaBujl 1MpHd COCTABJICHHU OTYETOB U
pa3paboTKe TEXHOJIOIMYECKUX JOKYMEHTOB.

IIK 2.3. BbImonHATS OCHOBHBIC BUIBI PaOOT 1O
00CITy>)KHBaHUIO 000PYAOBAHUS PACTIPEIETUTEIIBHBIX
YCTPOMCTB 3JEKTPOYCTAHOBOK, CUCTEM PEIEHHBIX
3aIUT ¥ aBTOMATHU3UPOBAHHBIX CUCTEM.

Ymersn:

¥1 - ycrpoiictBo o0opynoBaHus
AIIEKTPOYCTaHOBOK;

Y2 - obecneunBaTh IpoBeleHHE PadOT MO
00CITy>KHBaHUIO 000pyI0BaHUS
pacIpeIeIuTeIbHbIX YCTPOWCTB
IIEKTPOYCTaHOBOK;

Y3 - BbIIONHATH pacdeThl pabouux W
aBapuiHBIX  PEXUMOB  JIEHCTBYIOIIMX
AIEKTPOYCTaHOBOK u BBIOMPATh
00opytoBaHuE;

3HaTh:

31- OCHOBHBIE  TMOJOKEHHUS  IPABUI
TEXHUYECKON JKCIUTyaTaluu
3JIEKTPOYCTAHOBOK;

HMeTh MPAKTUYeCKHii ONbIT:
-COCTaBJICHUS ANEKTPUUYECKUX cXeM

YCTPOMCTB SJIEKTPUYECKUX TMOJCTAHIIMN U
ceTel;




-MOJCPHU3ALMU  CXEM  JJIEKTPUUYECKUX
YCTPOMCTB MOJCTAHIMN;

-TEXHUYECKOTO 00CITyKUBaHUS
TpaHcopMaTopoB M  mpeoOpazoBareneit
ANEKTPUYECKOMN SHEPIUH;

-00CITy>KUBaHUS o0opyaoBaHus
pacnpeneuTeNbHBIX YCTPOWCTB
3JIEKTPOYCTAHOBOK;

-3KCIUTyaTallud BO3AYLIHBIX W KaOeJbHBIX
JIMHUU DJIEKTpOIIepeauH;

-[IPUMEHEHUS] UHCTPYKIUI U HOPMATHUBHBIX
IIpaBUJ IPU COCTaBIECHUU OTYETOB U
pa3paboTKe TEXHOJIOTUYECKUX IOKYMEHTOB.

IIK 2.4. BBIMOJHATE OCHOBHBIC BUIBI PAOOT 110
00CITyKUBAHUIO BO3AYIIHBIX U KaOEIbHBIX TUHUN
AIEKTPOCHAOKEHHUS.

Ymers:

¥1 - ycrpoiicTBO 000pyI0BaHUS
AIIEKTPOYCTAHOBOK;

Y2 - KOHTPOJIUPOBATH COCTOSIHUE

BO3QYIIHBIX M KaOelbHBIX  JIMHHI,
OpPraHu30BBIBaTh U MPOBOAUTH PabOTHI IO
UX TEXHUYECKOMY 00CITyKHBaHHUIO;

Y3 - BRIONHATH ~ pacyeTbl  pabouux U
ABAPUIHBIX PEXKUMOB JEUCTBYIOIINX

AIIEKTPOYCTaHOBOK u BBIOMpATh
00opy10BaHuE;

3HaTh:

31 ocHOBHBIE MTOJIOKEHHUS MIpaBUII
TEXHUUYECKOHN HKCIUTyaTaIlH
AJIEKTPOYCTaHOBOK;

UMeThb NPAKTUYECKUH ONBIT:
-COCTaBJICHUS AIEKTPUIECKUX CXeM

YCTPOUCTB 3JIEKTPHUUECKUX TMOJCTaHIUH U
ceTel;

-MOJICPHM3ALIMU  CXEM  3JIEKTPHUECKUX
YCTPOWCTB MOJACTaHIUM;

-TeXHUYECKOTO 00CITy>)KUBaHUS
TpaHc@opMaTopoB M  IpeoOpaszoBareneit
AIIEKTPUUYECKON SHEPTUH;

-00CITy>)KUBaHUS o0opyoBaHus
pacpeeIuTENbHBIX YCTpPOMCTB
AIIEKTPOYCTaHOBOK;

-9KCIUTyaTallud BO3JYLIHBIX M KaOeIbHBIX
JIMHUH AJIEKTpOIIepeaayy;

-IIPUMEHEHUS UHCTPYKIUI 1 HOPMATUBHBIX
IPAaBWJI TIPA  COCTaBICHUM OTYETOB H
pa3paboTKe TEXHOJIOTMYECKUX JOKYMEHTOB.

IIK 2.5. Pa3pabatsiBaTh 1 0OpMIISATH
TEXHOJIOTUYECKYIO U OTYETHYIO JOKYMEHTAIHIO.

Ymers:

VY1 - ucnonp3oBath HOPMAaTHUBHYIO
TCXHUUYCCKYIO AOKYMCHTAIUIO )41
MHCTPYKLUY;

Y2 - opopMiISTh OTYETHI O MPOJICIAHHOM




pabore;

Y3 - BHocurs U3MEHEHUS B
MPUHIUIIAATBHBIE CXEMBI TPU  3aMEHE
puoOpoOB armapaTypbl
pacripeeUTeIbHBIX YCTPOHCTB;

3HaTh:

31 - ycioBHbIE Tpaduveckue 0003HAUCHUS
AJIEMEHTOB JIEKTPUYECKHUX CXEM;

32 - BUALI TEXHOJOIMYECKOM U OTYECTHOU
JIOKyMEHTAITUH, TIOPSJIOK €€ 3aIOJTHEHUSI.

HMeTh IPAKTUYECKHI ONBIT:
-COCTaBJICHHS ANEKTPUUECKUX CXeM
YCTPOMCTB 3JEKTPUYECKUX IOACTAHLIUN U
ceTew;

-MOJEPHU3ALUA  CXEM  DJIEKTPUYECKHUX
YCTPOMCTB MOJICTAHIIU;

-TEXHUYECKOI0 00CITy>)KHBaHUS
TpaHcopMaTopoB U  IpeoOpazoBareneit
ANEKTPUYECKON SHEPIUH;

-00CTy)KUBaHUS o0opy10BaHUS
pacIpeneIuTeNIbHbIX YCTPOWCTB
AIIEKTPOYCTAHOBOK;

-9KCIUTyaTallid BO3JAYLIHBIX M KaOEIbHBIX
JIMHUH 3JIEKTpOIIepeaayy;

-[IPUMEHEHUS] UHCTPYKIUI U HOPMAaTUBHBIX
paBUJ TPU COCTAaBJIECHUU OTYETOB U
pa3paboTKe TEXHOJIOTUYECKUX IOKYMEHTOB.




2.2 KoHTpOJ/Ib U OLICHKA OCBOCHHS Y4eOHOM AUCHUIIMHBI/MeAKTUCIUIIIMHAPHOT0 KOMILIEKCA M0 pa3jesaM (TeMam)

DJIeMeHT Y4eOHOi TMCUMILTHHBI/ MEXKINCIUIIIMHAPHOTO0 Kypca

Texkyuias arrecrTauus
(TeKyMii KOHTPOJIb YCIIEBAEMOCTH)

HaumeHnoBanue

OLICHOYHOI0 CpeacTBa

Pe3yabTaThl 0CBOEHUS (3HAHMS,
YMeHHsl, KOMIIETeHIMH)

Paznen 11 OcHOBHbBIE NOHATHS U BUAbI pesieiinbix 3amuT (P3)
Tema 11.1 Ha3znayenue, pyHKUMHU, TPeOOBaHMNSI, IPeIbsiBIsieMble K P3 HC; 31; 32;V1; I1K2.1; [1K2.2; T1K1.3;0K1
Tema 11.2 OcHoBHbBIE 2j1eMeHThI P3 HC; I13; 31;32;V1; 1IK2.1; T1K2.2;
I1K2.3;0K1
Tema 11.3 TokoBBI€ 3aIIUTDI HC; I13; BCP 310; 36; Y6; Y7,11K2.2; I1K2.3;
OK2;0K3
Paznen 12. Peneiinas  3amura  OTAEJbLHBIX  3JI€EMEHTOB  CHCTEMBI 34; V3; V7, 11IK2.2;0K4;0K5
3JIEKTPOCHA0KEeHUsI
Tema 12.1 Pejteiinasi 3auTa 3JIEKTPUYECKHUX ceTeil M 000py10BaHUS HC; JI3; 113
Tema 12.2 Pacyer ycTaHOBOK 3a1MTHI HC; 113 35;39;V2; V4,11K2.3;0K7
Tema 12.3 MuxponpoueccopHblie 3alUThI HC; BCP 33; 37;V6; V8;I1K2.5;0K8;0K9
Pa3znea 13. IIpoTuBoaBapuiinasi aBTOMAaTHKA 38:V6; V8; I1K2.1; [1IK2.5;
Tema 13.1 YcrpoiicTBa aBTOMATHKHU B CHCTEMbI 3JIEKTPOCHAOKEHU S HC,; 113; JI3; BCP 31;32;V1; IIK2.1; I1K2.2;
I1K1.3;0K1
Paznea 14. Texuuueckoe  00CaAy:KHMBaHME  peJIeHHOM  3alUUTHI H
ABTOMATHKH
Tema 14.1 HopMbl npueMocIaTOYHBIX HCTTBITAHUM HC; JI3; 113 34; V3; V7, I1K2.2;0K4;0K5
Tema 14.2 Texnn4yeckoe 00c/1y:>KMBAHHE ANNIAPATOB yIIPABJICHHUS, HC; I13; BCP 39;11K2.4;0K6
3allIUTHI U YCTPOIiCTB ABTOMATHKH
Pazgea 15. TexHuuyeckoe 00CayKMBAHNE ABTOMATU3MPOBAHHBIX CHCTEM
ynpaBJieHUs
Tema 15.1 ABTOMaTH3HPOBAHHbIE CHCTEMbI YIIPABJIEHHUS HC; 113 31;32;V1; IIK2.1; I[1K2.2; [1K2.3;0K1
Tema 15.2 OO6cay:kuBaHne aBTOMATU3UPOBAHHBIX CHCTEM yIIPaBJIeHUS HC; I13;BCP 38;VY6; V8, I1K2.1; [1K2.5;




DJieMeHT Y4eOHOi TMCUMILTHHBI/ MEKINCIUIIIMHAPHOTO Kypca

Texyuias arrectauus
(TeKyluii KOHTPOJIb YCIIEeBAEMOCTH)

HaumeHoBanue
OLIEHOYHOI'0 CPeACTBA

Pe3yabTaThl 0CBOeHUs (3HAHMS,
YMeHHsl, KOMIIeTeHIMH)

HpOMe)KyTO'{Haﬂ aTTeCTAlUA 110 MCKAUCHUIINHAPHOMY KYpPCY

3

Tpunsmole coxpawenus, 3 — 3auem, /{3 — oupgpepenyuposannviti sauem, HC — nakonumenvras cucmema oyenueanus, 3 — skzameH, P3 — pewenue
3a0au, TP — nanucanue u 3awuma meopueckux pabom(yCmHuo uiu ¢ npuMeHeHuem UHGOPpMayuoHHbIX mexroao2ui) JI3 — umoeu evinonneHus u
3awuma rabopamopuwix pabom, 113 — umoeu evinonnenus u 3awuma npakmuyeckux pabom, I[P — nposepounas paboma, BCP — evinonnenue
8HEAyOUMOPHO CaMOCMOAMeNbHOU pabomsl (Oomauinue pabomul u opyeue uovl pabom unu 3a0anuii), P3 — pewenue 3a0au, 344 — ycmuvie unu
nucvmennwlil 3auem, KIIP — gvinonnenue u 3auuma Kypcogo2o npoekma. Jlisi pe3yismamos 0C80eHUs YKA3bl8aom MOIbKO KOObl 3HAHUU, YMeHUll U

KoMnemeHyuil




2.3. OueHka ocBOeHUsI Y4eOHOM IMCHMILINHBI
2.3.1. Texymas aTrecTauus CTyJeHTOB.
Kpurepun oueHuBaHus YCTHOTO (MMCbMEHHOI'0) ONPOCA HA 3aHATHAX

OneHkKa «OTIIMYHO» CTaBUTCSI, €CIIH:

- CTyIeHT OOHAPYKHMBAET yCBOCHUE BCEro 00BEMa MPOrpaMMHOI0 MaTeprala,

- BBIAEJISIET TJIaBHBIE MOJIOKEHHS B M3Y4YEHHOM Marepualie U He 3aTpyAHseTcs MpHU OTBETaxX Ha
BUAOHU3MCHCHHBIC BOIIPOCHI;

- HE JIOMYCKaeT OMIMOOK B BOCIIPOU3BEACHUH N3yUYEHHOTO MaTepraia.

OueHka «XOpPOLIO» CTABUTCS, €CIIH:

- CTY/ICHT 3HAeT BECh U3yUYCHHBIN MaTepual;

- oTBe4aeT 0e3 0COOBIX 3aTPyIHEHUI Ha BOIPOCHI MIPENOIaBaTels;

- B YCTHBIX OTBETaxX HE JIOMYCKaeT CEPbE3HBIX OLIMOOK, JIETKO YCTPaHSIET OTJebHbIE HETOYHOCTU
C IOMOUIBIO OOITOJIHUTCIIBbHBIX BOIIPOCOB IMIPCTIOAaBaTCIIsA.

OneHka «y10BJI€TBOPUTEIBHO» CTaBUTCS, €CITH:

- CTYZICHT OOHApY>KUBAET YCBOCHHE OCHOBHOTO MAaTEPUaJIa, HO UCTIBITHIBACT 3aTPYAHEHHE TIPH €T0
CaMOCTOSITEIbHOM ~ BOCIPOU3BEACHUM M TpeOyeT [IONMOJHUTENFHBIX M YTOYHSIOIIUX BOIPOCOB
IIpernoaBare’s,

- TPEeANOYHTAaeT OTBeYaTb HA BOMPOCHI, BOCIPOM3BOIIETO XapakTepa U HCIBITHIBAET
3aTPyYAHCHUC ITPU OTBETAX Ha BUAON3MCHCHHBIC BOIIPOCHI,

OneHka «Hey0BJIeTBOPUTEIBHO» CTaBUTCS, €CITU

- y CTYICHTa UMEIOTCS OT/IENIbHBIE TPECTABICHUs 00 M3yYeHHOM MaTepualie, HO BCce ke OOobIast
4acTh MaTepHasa He yCBOEHA.

2.3.2 CamocTosiTeibHAsI padoTa
Kpurtepuu oneHnBaHus Ha 3aHATHAX
YCTPOWCTBO U TEXHHUYECKOE 00CITY>)KUBAHHE KOHTAKTHOM CETH

OueHka «OTJIMYHO» CTaBUTCS, €CITH:

- 33/IaHKE BBITIOJIHEHO B TIOJHOM 00b&éMe Ha 100%, MaTepuan MOJHOCTHIO COOTBETCTBYET TEME,
U3JI0KEHHE YETKOE, OTBETHI HA BOIIPOCH! HCUEPITBIBAOIIIHE.

OneHKa «XOPOIII0» CTABHUTCSI, €CIIH:

- 3aJjaHe BBIMOTHEHO Ha 70%, M3J0KEHNEe HETOYHOE, CTYJICHT 3aTPyAHSETCS MpH OTBETaxX Ha
BOIIPOCHI.

OneHka «y10BJ1€TBOPUTEIBLHO» CTAaBHUTCSI, €CIIH:

- 3aanue BoIMoNHEeHO Ha 40-50%, u3nokeHrne MaTepuana BbI3bIBACT 3aTPyJHEHHE, OTBETHI Ha
BOIIPOCHI 3aTPYAHEHHBIE HIIH OTCYTCTBYIOT.

O1neHKa «HEYT0BJIeTBOPHTEIHHO0» CTaBHUTCS, €CITH

- 3aJIJaHHE HE BHITIOJHEHO B MTOJTHOM 00BEME.

2.3.3 KypcoBoe npoeKTupoBaHie

Kpurepun oueHku

«3adeT» CTaBHUTCS B Cllydae, €CIIM BCE TEOPETHUYECKUE BOMPOCHI M TPAKTUYECKHUE 3aaHUS
PACKpBITBI U PELICHBI MOJHOCTHIO. [IpH BBHIMOIHEHUM MPAKTHYECKOTO 3aJaHus CTYACHT 000O0IIMII
paHee YCBOCHHBIC 3HaHUS M CHIelall CBOM BhIBOJBL. K 3ajayam MpHBEICHBI MOSICHEHUS, MOCTPOCHBI
rpadukwu (rae 3To TpedyeT yclIoBue)

«He3ayeT» cTaBHTCS B TOM Ciyd4ae, €CIIM TEOPETHYECKHE BOIPOCHI HE PACKPBITHL 3aJadyu
petiensl Ha 50%.

2.3.4. IlpakTnyeckue 3aHATHS

Kputepun oneHuBanus:

Kpurtepun oneHKH NPAKTHYECKUX 3aHATHI
«OTJIMYHO» - CTaBUTCS MPU MPaBUIBHOM O(QOPMIICHUH, IPABUIIbHO, BBIIOJIHEHHBIX pacyeTax,



CBOEBPEMEHHOM cllaue U 3alUTe U IIPU MPaBUIIbHBIX OTBETAX IPU 3aLIUTE;

«XOpOUIO» - CTABUTCS IPU HE3HAYUTENIbHBIX OTCTYIUICHUAX B 0)OPMIIEHUH, OHON-IBYX
ommOKax B pacyeTax, CBOeBPEMEHHOH c/jaue 1 3aluTe;

«YAOBJIETBOPUTEJIbHO)» - CTABUTHCA MPU OMHUOKaxX B 0pOpMIIEHUH, B pacueTax u
HECBOEBPEMEHHOMU cllaye, a Tak )K€ €CJIM MPH 3aIIUTe CTYIEHT HE OTBETHJI Ha TPU BOIPOCA;

«HeyI0BJeTBOPUTEIbHO»- IPHU HEBBITIOJHEHUH 3a/1aHUS.

Kpurtepun ouenku - nudgepeHuMpoBaHHbIN 3a4eT

«OTJIMIHO» - CTAaBUTCA IIPU IIPABUJIIBHOM OTBETC Ha TPHU BOIIPOCA M3 PAa3HLIX Pa3aciioB,

«Xopoumo» - CTaBUTCH IIPU IMMPABUIIBHOM OTBCTC HAa TPH BOIIPOCA, ABA U3 KOTOPBIX U3 OJHOI'O pa3aciia,
«YAOBJIETBOPUTEJIBbHO» - CTABUTCA IIPH IIPAaBUJIBHOM OTBETE HA ABAa BOIIPOCA,
«HEYAOBJETBOPUTEJIBHO»- IIPHU OTCYTCTBUU OTBCTA HA BOIIPOCHI.

KpnTeplm OICHUBaAHHUA JK3aMeEHa

COTJIMYHO» - CTABUTCA IIPU IIPABUJIIBHOM OTBCTC HA TPHU BOIIPOCA U3 PA3HBIX pa3aCiiOB;

«XOopouIo» - CTaBUTCA ITPpU NPABUIIBHOM OTBETC HAa TPH BOIIPOCA, IBA U3 KOTOPLIX U3 OJHOI'O pa3aciia,
«YAOBJIETBOPUTECJIBbHO» - CTABUTCH IIPU ITPABUJIBHOM OTBETE HA ABa BOIIPOCA;
«HEYAOBJETBOPUTEJIBHO»- IIPHU OTCYTCTBUU OTBCTA HA BOIIPOCHI.

3.KOHTPO/IbHO-01IeHOUHBIE MATEePUAIbI
3.1. Tekymasi aTrecTauusi CTyJ1eHTOB.

Texymass arrecranuss 10 MEXKIUCUMINIMHAPDHOMY Kypcy «»PeneiiHas 3ammura U
aBTOMaTHYECKUE CUCTEMbI YIPABJIECHUS D3JIEKTPOCHAOXKEUs» NpoBOAUCS B (HOpME KOHTPOJIBHBIX
MEpONPUITHI (ycmHbIl Onpoc, OyeHKa meopuecKux pabom 6 eude O00K1a008, peghepamos u
npeseHmayuii. Ha CeMUHAPCKUX 3AHAMUAX, 3aujuma npakmudeckux padoom u np.), OLEHUBaHHE
(akTHUECKUX Pe3yIbTaTOB OOYUEHUS CTYIEHTOB, OCYIIECTBISETCS MPEOIaBaTEeNIeM.

OOBeKTamMM OLIEHUBAHUS BHICTYIAIOT:

- yueOHas JUCIUIUIMHA (aKTUBHOCTh HAa 3aHATHUSAX, CBOEBPEMEHHOCTh BBIIMOJIHEHUS PAa3TUYHBIX
BUJIOB 3a/1aHUH, OCEIIAEMOCTh BCEX BUJIOB 3aHATHM 110 aTTECTyEMOM IUCLUIUIMHE);

- CTEIIEHb YCBOEHUS TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIQJICHUS IPAKTUYECKUMHU YMEHHUSIMUA U HaBbIKAMHM 10 BCEM BHU1aM y4eOHOU paboThI;
- PEe3yJIbTAaThl CAMOCTOATENBHOM PabOoTHI.

AKTUBHOCTh CTYJ€HTa Ha 3aHATUSX OIICHHWBAETCS HAa OCHOBE BBINOJHEHHBIX CTYAEHTOM pPaboT U
3aJlaHul, IPeAyCMOTPEHHBIX TaHHOUM paboyeil mporpaMMoi MEeKIUCIIUINIMHAPHOTO Kypca.

3agaHus 1018 NPOMEKYTOYHOM aTTecTAMH (KOHTPOJIbLHBIH ONPOC).
Pazgea 11. OcHOBHbIE MOHATHS M BU/bI pesieiiHbIX 3a1uT (P3)
Tema 11.1 Hasnauenne, pyHK1I UM, TpeOOBaAHUS, IPeAbsBAseMbIe K P3
Bomnpocsl 111 yCTHBIX OIIPOCOB:
Hasnauenue, pynkuuu, TpedoBanus, npeabspisemsie k P3.
Tema 11.2
OcHoBHbIe 371eMeHTHI P3
Bonipocsl 1J1s1 yCTHBIX ONPOCOB:
1.Ha3HaueHue, OCHOBHbBIC THUIIBI U MPUHITUIT JEUCTBUS peJie, TPUMEHIEMbIX B cxeMax P3.
2.TpanchopmaTopbl TOKa U HampsKeHus B 1ensix P3.
3.0nepaTuBHBIN TOK B cxemax P3.

Tema 11.3 TokoBbI€ 3aIIUTHI
Bonpoce! 1J1s1 YCTHBIX ONPOCOB:



1.MakcuMabHbBIE TOKOBEIE 3aIUTHI. TOKOBAast OTCEYKA.
2. TokoBbI€ 3alIUTHI HYJIEBOU MOCJIEA0BATEILHOCTH
3. IuddepeHnranbHbie U AUCTAHIIMOHHBIE 3AIHTHI

Pazgen 12. Pesieiinast 3ammTa 0T1e/IbHBIX 3JIEMEHTOB CHCTEMbI 3JIeKTPOCHAOKEHU S
Tema 12.1 PesieiiHast 3a1uTa 31eKTPUYECKHX ceTell M 000py10BaHUs

Bonipocsbl /151 yCTHBIX ONPOCOB:

1.3ammTa KaOenbHBIX U BO3IYIIHBIX JIMHUM.

2.3ammTa CUIOBBIX TpaHC(HOPMATOPOB.

3.3amura BEICOKOBOJIBTHBIX TPUCOEAMHEHUN PA3IMYHOTO Ha3HAYCHUSI.

4.3amumra OT 3aMbIKAaHUH Ha 3€MJIIO B CETSX C U30JUPOBAHHON HEUTPAJIBIO.

Tema 12.2 PacueT yCTAHOBOK 3aLIIUT
Bonpochl /151 YCTHBIX ONPOCOB:
1.Metoauka pacyéra yCTaBOK 3alIuT. BeIOOp cxembl coequHeHMs TpaHCHOPMATOPOB TOKA

Tema 12.3 MukponpoueccopHbie 3aUThI

Muxkpomnpoueccopnble 3amuThl. CTpyKTypa, NIPUHIUI TSHCTBUS, OCHOBHBIE (YyHKIIUH.
1.Ha3nauyenue, BUbl ¥ pa3HOBUJHOCTU YCTPOUCTB aBTOMATUKHU B CUCTEME AJIEKTPOCHAOKEHMSL.
2.CucTeMbl aBTOMaTHYECKOTO TTOBTOpHOTO BKiIOUeHUs (AlIB): Ha3HaueHue, BUIHI,
TpeboBanus k AIIB.

3.Cxema AIIB.

4.Ha3naueHue, TpeOOBaHUSA U CXEMa aBTOMAaTHYECKOro BBOJa pe3epsa (ABP).

Pa3nea 13. IIpoTtuBoaBapuiinas aBTOMaTHKA

Tema 13.1 YcTpoiicTBa aBTOMATHKH B CUCTEMBbI 3JIEKTPOCHAOKEHU S

1.Ha3znauenue, Buabl 1 pa3HOBUIAHOCTH YCTPOHCTB aBTOMAaTUKU B CUCTEME IEKTPOCHAOKEHHUS.
2.CucremMbl aBTOMaTHYECKOT0 TOBTOpHOTO BKItoueHus (AlIB): HazHaueHue, Buabl, TpeboBanus k AIIB.
3.Cxema AIIB.

4.Ha3naueHue, TpeOOBaHUSA U CXeMa aBTOMaTUYECKOro BBoja pe3epsa (ABP).

Paznen 14. Texunueckoe 00CayKMBAHUE PeJieiiHONM 3alIIMTHI 1 ABTOMATUKH
Tema 14.1 HopmMbl npueMocIaATOYHBIX HCTIBITAHUT

1. TpeGoBaHMsI K BBIIIOJIHEHUIO PAOOT MO TEXHUYECKOMY OOCITYKHUBaHHIO
YCTPOMCTB PEICHHON 3al[UThl 1 aBTOMATUKH. BUIbI 1 NEPUOAUYHOCTH TEXHUYECKOTO
oOcyuBaHUS peseitHbIX 3amuT. [IpoBepka (Hanaaka) Mpy HOBOM BKJITFOUEHUU.
CocraB pabot. Hanmenbiee 10mycTUMOE COMTPOTUBIICHUE W30JIALIMH alapaToB
BTOPUYHBIX 1enel U eKkTponpoBoku 10 1000 B. McnbiTaHre KOHTaKTOPOB U
ABTOMATUYECKHUX BBIKIIFOUATEIIEH.

[IpoBepka cxem Ha HOpMaIbHOE (HYHKIIMOHUPOBAHHE.

2.00cayKuBaHue LeTel ONepaTUBHOrO TOKA.

3.IIpodunakTruuecKkuit KOHTPOJIb YCTPONCTB PEIICHHON 3aIUTHl 1 aBTOMATHKH.
4.TIpodwmrakrrueckoe BoccranoBieHne. CoctaB padboT

5.3anoyIHeHHE OTYETHOU JOKYMEHTAIUH.

Tema 14.2 Texunueckoe o0c/Iy:KUBaHHE aNINIAPATOB YNPaBJIEHUs, 3A1UThI M YCTPOICTB AaBTOMATHKHU

Paznen 15. Texuuuyeckoe 00c/1y:KMBaHNe ABTOMATH3HPOBAHHBIX CHCTEM YNPaBJIeHHS
Tema 15.1 ABTOMATH3HPOBAHHBIE CUCTEMBI YIIPABJIEHUS



1.ABTOMaTH3ausl pabOTHI CUCTEM IJIEKTPOCHAOKEHUSI.

2.CriocoObl yrpaBiieHUs U Tiepeaayr HHPOPMaIIUH.

3.I1pyuHIMIBI TOCTPOEHUS YCTPONUCTB TEIIEMEXaHUKH.

4.AnmapaTtypa aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS HA NUCIETYEPCKUX ITyHKTaX.
5.PaboTa B pexxumax TeJaeynpaBiIeHUs U TEICKOHTPOJIS.

6.Anmaparypa aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS HA KOHTPOJIUPYEMBIX ITyHKTaX.
7.PaboTa B pesxumax TEJICKOHTPOJIS U TeJIeypaBICHHUS.

Tema 15.2 O6cayxuBaHHe ABTOMATH3MPOBAHHBIX CHCTEM YNPABJIEeHUSI

1.TpebGoBanus K BHITOTHEHHUIO PabOT MO TEXHUYECKOMY OOCITYKUBAHHIO aIMapaTyphl
ABTOMATU3MPOBAHHBIX CHCTEM YIIPaBJICHUSI.

2.Bujibl ¥ MEPUOIMIHOCTH TEXHUIECKOTO 00CITYKUBAHUS allapaTyphl
ABTOMATHU3UPOBAHHBIX CHUCTEM YIIPABIICHUS.

3. TexHuueckre OCMOTPHI U ONTPOOOBAHHUS.

4.CocrtaB paboT. 3armoJHEeHHEe OTYCTHON JOKYMECHTAIIHH.

5. IIpodunakTiaecKuii KOHTPOIb anmapaTypbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABIICHUSI.
6.0Cco0EHHOCTH TEXHUUECKOTO 00CITYKHBAaHHSI MUKPOTIPOIIECCOPHBIX aBTOMAaTH3UPOBAHHBIX
CHUCTEM yIIPABJICHHUS.

6. CamocTosiTeJibHAsi padoTa CTY/JI€HTOB.
Pa3znen 11. OcHOBHbBIE NOHATHS M BUAbI PeJIeHBIX 3a1UT
Tema 11.3 TokoBbIe 321U THI
1. CocraBneHne onopHOTo KoHcnekTa Ha TeMy «TpeboBanust k P3 u A cormacuo [TV »
COCTaBJICHHE OMOPHOTO KOHCIEKTa Ha TeMy «OrnepaTtuBHoe nuTanue P3 1 A Ha MoJACTaHIUIX)
2. CocraBieHre OMOPHOTO KOHCIIEKTa Ha TeMy «Kiaccnuukaius TOKOBBIX 3aLIUT.
Pasnen 12. Pesteiinasi 3a1iuTa OT/AJIbHBIX 3J1€MEHTOB CHCTEMbI 3JIEKTPOCHA0KEHUS
Tema 12.3 MukponpoueccopHbie 3aUTbI
Pedepar nHa Temy «Vcnonb30BaHNE MUKPOTIPOIIECCOPHBIX KOHTPOJLIEPOB B P3 1 A
Pa3znea 13. [lpoTruBoaBapuiinasi aBTOMaTHKA
Tema 13.1
YcrpoiicTBa aBTOMATHKH B CUCTEMbI 3JIEKTPOCHAOKEHU S
1. Pedpepat Ha Temy «lIpuMeHeHnE MUKPOTIPOIIECCOPHBIX KOHTPOIIIIEPOB U IUPPOBBIX YCTPOHUCTB IS
peanu3anuy pereiHON 3aIUThl 1 aBTOMaTUKID)
Pasnen 14. Texunueckoe 00c/1y:KMBaHue peieHHOM 3aIIUTHI M ABTOMAaTHKH
Tema 14.2 Texunuueckoe o00CTy:)KMBAHHE AaNNapaToB YNPaBJeHHs, 3alUTBI W YCTPOMCTB
aBTOMATHUKH
1.0OnopHsIi KOHCTIEKT Ha TeMy «[IpaBuia npoBepku cxem P3uA Ha HOpMaIbHOE (HYHKIMOHUPOBAHHE)
2.CocraBieHre OMOPHOro KOHCHeKTa Ha TeMy «TpeboBaHus K MOBEpKEe KOHTPOIbHO-U3MEPUTENBHBIX
npubopoB P3 u A»
Pasnea 15. Texunueckoe 00c/1y:KMBaHUE ABTOMATH3HPOBAHHBIX CHCTEM YIIPaBJIeHUS
Tema 15.2
OO0cay:xuBaHHEe ABTOMATH3MPOBAHHBIX CHCTEM yIPABJICHHSA
1. CocraBieHue OMNOPHOTO KOHCIEKTa Ha TeMy «TpeboBaHusi K paboTe ammaparypsl
SHEPTrOAUCIIETYEPCKOrO MMYHKTa

7.3ananns Ha 1a0opaTopHble 3aHATHUSA
Pa3znen 11. OcHoBHbBIE NOHATHS M BUABI pesieifHbIX 3ammT (P3)
Tema 11.2 OcHoBHbIE 3j1eMeHTHI P3
1. UccnenoBanue paboOThI pesie ToKa
2. UccnenoBanue paboThl pesnie HalpsKeHHs
3. UccnenoBanue paboThl pesie BpeMEHU
Pa3nes 12. Peneiinasi 3a10MTa O0TAeJbHBIX 3JIEMEHTOB CHCTEMbI JIeKTPOCHAOKEeHH



Tema 12.1 Peseiinasi 3a11MTA 3JIeKTPHYECKHUX ceTeill 1 000py10BaHUSA

1. V3yuyenue cxemsl 3aIUThl TpaHnchopmaropa

2. VI3yueHne cXxeMbl 3alUThl IPHUCOSANHEHHS

3. N3ydeHne NpUHIMIIUATEHON CXEMBI 3aIIUThI JIMHUK OT Mexaydazubix K3
Pasznea 13. IlpoTruBoaBapuiinasi aBTOMaTHKA

Tema 13.1 YcrpoiicTBa aBTOMAaTHKH B CHCTEMbI 3JICKTPOCHAOKeHUSI

1. UccnenoBanue aeicTBUs MakcuManbHOM TokoBoM 3amuTsel (MT3+AIIB) ¢ mpumenenuem
MHKPOIPOIIECCOPHBIX (ITU(POBBIX) YCTPOHCTB.

Pa3znean 14. Texunueckoe 00CayKMBAHUE PeJieiiHONM 3aIIMTHI 1 ABTOMATUKH
Tema 14.1 HopMbl preMocIaTOYHBIX HCTIBITAHUI

1.IIpoBepka aeiCTBUS MaKCUMaJIbHBIX, MUHUMAJIbHBIX WM HE3aBUCUMBIX
pacienureseil aBTOMaTHUYECKUX BhIKJIIOUaTene

2.IIpoBepka peneliHoi annaparypsl

3.IIpoBepka npaBUIBLHOCTH (PYHKIIMOHUPOBAHUS TOJTHOCTHIO COOPAaHHBIX

CXEM IIpH pa3IUYHbIX 3HAUYEHUSAX OIIEPATUBHOIO TOKA

4.VcnbITaHrEe KOHTAaKTOPOB U aBTOMAaTUYECKUX BBIKIIIOYaTENnei
MHOTOKPAaTHBIMH BKJIOYEHUSIMHU U OTKJIFOUEHUSIMU

5.CocraBiieHHe TEXHOJIOTHYECKOH MOCIe10BaTEIbHOCTH TEXHUUECKOTO
00CITy>)KMBaHUS 3aIUTHOH armapaTypsl

8. 3a1aHusi HA MpaKTH4YecKHe 3aHATHSA
IIpakTHYeckoe 3aHATHE
Pazgea 11. OcHOBHbBIE MOHATHS M BU/BI pesieiiHbIX 3a1uT (P3)
Tema 11.2 OcHoBHBIE 3j1eMeHTHI P3
Tema: V3yueHne KOHCTPYKIMHM U TEXHUYECKUX JAaHHBIX pelie, IPUMEHsEeMbIX B cxemax P3.
«Ileab 3aHATHSI: HAYYUTHCS COCTABIIATh CPABHUTEIBHBIC XAPAaKTEPUCTHKH Pa3IMYHBIX IPOBOOB
MPUMEHSEMBIX Ha KOHTAaKTHOM CETH.
HcxonHple MaHHBIS: THIT U y3€JI [EMHOW KOHTAKTHOW MOJBECKH (3a1af0TCs MperogaBaTeIeM COTJIaCHO

tabmn. 1.1, 1.2).

Tunbl KOHTAKTHBIX MTOABECOK

Tabmuma 1.1

Howmep Hecymmii Tpoc KoHTakTHBIN CucreMa Toka Tun noaBecku

BapUaHTa [IPOBOJ

bokoBO ITyTh

— [T6CM-70 M®-85 [TocTosHHBIN KC 70
IlepemeHHBII

['1aBHBIN Ty Th

1 M-120 bp®-100 [TocTosTHHBIH KC 140

2 M-95 M®d-100 To xe KC 160

3 M-95 2M®-100 KC 120

4 M-120 2M®-100 —»— KC 140

5 M-120 2M®-100 —»— KC 160

6 I[MTECM-95 Hn®-100 [TepemeHHBII KC 120

7 M-95 bp®-100 To xe KC 160

8 [MECM-95 bp®-100 —»- KC 140

9 M-95 M®-100 KC 160

10 [TBCM-95 M®-100 —»— KC 140




Tabmuna 1
V3en nenHod KOHTAaKTHOU MOJIBECKU

Howmep 'Y3en HenHo KOHTAaKTHOM MOJIBECKHU

BapUaHTa

1 AHKEpOBKa KOMIICHCUPOBAHHOM LIEMHOM KOHTAaKTHOW TMOJBECKHM HA TIEPETOHE
(puc. 1.1)

2 AHKEpOBKa MMOJTYKOMIIEHCUPOBAHHOM IEMHONW KOHTAKTHOM IMOABECKU Ha OOKOBBIX

MyTsX Ha cTaHiuu (puc. 1.2)

3 Cpenusis aHKEpOBKAa KOMIICHCUPOBAHHOM IIEMHOM KOHTAKTHOW TOABECKH s
neperona (puc. 1.3)

4 CpenHsisi aHKEpOBKa IOJIyKOMIIEHCUPOBAaHHOW LENHOW KOHTAaKTHOM IOABECKHU
OOKOBBIX IyTel cTaHuu (puc. 1.1)

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

Tabnuma 2

KpaTkue TeopeTnyeckue cBeeHUS

[Tpu BBIOOpE OMOPHOIO y37a M OMPEACICHUU CIoco0a aHKEPOBKH MPOBOJOB IIETTHOM KOHTAKTHOU
MOJIBECKH HEOOXOMMO YUUTHIBATH CKOPOCTH JABMKEHHUS MOE3/I0B [0 JAHHOMY Y4acTKy U TO, YTO YeM
BBIIIE CKOPOCTh JBMKEHHUS IO€370B, TE€M OOJbLICH 3JaCTUYHOCTBIO JIOJDKHA 00JanaTh IerHas
KOHTAaKTHas MO/IBECKA.

ApmaTypa KOHTAaKTHBIX CETEH MPEACTaBIseT COOOW KOMIUIEKC JeTayleld, MpeIHa3HAYCHHBIX s
KpeIUICHNUsI KOHCTPYKIUU, (DUKCAIUU TIPOBOJOB M TPOCOB, COOPKH Pa3IMYHBIX y3JIO0B KOHTAKTHOMN
cetu. OHa JOMHKHA 00NaJaTh TOCTATOYHONH MEXaHUYECKOW MPOYHOCTHIO, XOPOIIEH COMPAraeMOCThIO,
BBICOKOM HaJEKHOCTBIO M TAaKOW K€ KOPPO3WWHOM CTOMKOCTBIO, a JUJIi CKOPOCTHOIO TOKOChEMa —
ele 1 MUHMMaJIbHOW MaccCoM.

Bce nerany KOHTaKTHBIX CETE MOYKHO Pa3/IeNINTh Ha JBE TPYNIbI: MEXaHUYECKUE U TOKOTIPOBOISIIIHE.
K nepBoii rpynmne oTHOCATCS A€Tallv, paCCUMTAHHbIE TOJIBKO Ha MEXaHUYECKHE HArpy3KHu: KIMHOBOM U
LIAHT'OBBIM 3a>KMMBI JUIsI HECYLIETO TPOCa, Celyla, KOYIIN BUJIOYHBIE, YIIKU Pa3pe3Hble U HEPA3PE3HBIE
U T.IL

Ko Bropo# rpymnme — peranu, pacCUMTaHHbIE HAa MEXAHWYECKHE W DJIEKTPUYECKHE Harpy3Ku:
LIAHTOBBIE€ 3a)KUMBI JJISI CTBIKOBAHHMSI HECYLIETO TPOCA, OBAJBHBIE COCAUHUTEIHN, CTHIKOBBIE 3a)KUMBbI
JUIS. KOHTAKTHOTO TPOBOJA, CTPYHOBBIE, COCIMHUTENBHBIE M TEepexoaHble 3axuMbl. [lo marepuany
W3TOTOBJICHUS JIETANIM apMaTyphl JIEIATCS HAa YyTyHHbIe (KOBKHI WJIM CEpBIM UyTyH), CTalbHbIE, U3
[BETHBIX METAJUIOB M UX CIUIaBOB (M€, OpOH3a, aTFOMUHUH, JIATyHB).

N3penus 3 4yryHa MMEIOT 3allUTHOE AHTUKOPPO3UMHOE MOKPBITUE — TOpsAYEe OLMHKOBAHHUE, a U3
CTaJIM — BJIEKTPOJIMTHYECKOE OLIMHKOBAHUE C MOCIEAYIOIINM XPOMUPOBAHUEM.



Puc. 1.1. AHKepoBKa KOMIEHCHUPOBAaHHOW IEMHOW KOHTAaKTHOW IIOJIBECKM IEPEMEHHOro (s) H
MOCTOSTHHOTO (6) TOKa:

1 - oTTsKKa aHKepHAas; 2- KPOHIITEWH aHKEpHBI; 3, 4,19-Tpoc KOMIIeHCaTOpa CTAIbHON JUaMETPOM
11 MM, nouHOM cootBeTcTBeHHO 10,11,13 M; 5 - O6;mok kKomIieHcaTtopa; 6 - KOPOMBICIO; 7 - IITaHTa
«YIIKO - JBOMHOE yIIKo» JinuHoM 150 MM; 8 - miacThHa peryaupoBOYHas; 9 - U30JISATOP C MECTUKOM;
10 - m3omsATOp ¢ ceprroii; 11 - aMeKTpUUECKUi COEAMHUTEIND; 12 - KOPOMBICIIO ¢ ABYMS IITaHTamu; 13,
22 - XoMyT cOOTBETCTBEHHO Jutsl 25-30 rpy30B; 14 - orpaHUYUTENs I TUPISHA TPY30B OJMHAPHBIN
(ci) u caBoennslii (6); 15 - rpy3 kene300€TOHHBIN; 16 - TPOC OrpaHHUYHUTENS TPY30B; 17 - KPOHIUTEHH
OTPAaHUYHTENS TPY30B; 18 - MOHTaXHBIE OTBEpCTHS;, 20- MITaHTa «IMeCTUK-ymko» aauHoi 1000 mm; 21
- KOPOMBICIIO [IJII KPEIUICHHWsS JIBYX KOHTAaKTHBIX MPOBOJOB; 23 - mtanra s 15 rpys3os; 24 -
OTPaHUYUTENb JJI OJIMHAPHON THPJSHIL Tpy30B; Ho - HOMUHaANBHAs BBICOTA MOABECAa KOHTAKTHOTO
MIPOBOIa HAJl YPOBHEM T'OJIOBKHU pelibca; by - paccTosiHue OT Ipy30B /10 3eMII WK pyHIaMEHTa, M



Puc. 1.2. AHKepOBKa MOJTYKOMIIEHCUPOBAHHOM IIEITHOM MOJABECKH NIEPEMEHHOTO TOKA C ABYXOJIOUYHBIM
KOMITEHCATOPOM (@) U TOCTOSTHHOTO TOKA C TPEXOI0YHBIM KOMIIeHCATOpOM (0):

1 - oTTshKKa aHKepHas; 2 - KPOHINTEHH aHKEPHBIN; 3 - MITaHTa «IECTUK - JBOHHOE YIIKO» JUTHHOM
1000 MM; 4 - M30JIATOp € MECTHKOM; S - M30JATOP C CEphroif; 6 - Tpoc KOMIIEHCATOpa CTaJIbHOU
nuametpom 11 mMm; 7- 6510k KOMIIeHCaTopa; 8- IMTaHra «Iec- THK-ymKo» umHon 1000 mMm; 9 - mranra
st tpy30B; 10 - rpy3 xene3o0eronnsiit; | | - orpannuuTens 1isi OJUHAPHON TUPISHIBI TPy30B; 12 -
TPOC OTPaHUUYUTENS TPY30B; 13 - KPOHIITEWH OrpaHUUUTENS TPY30B; 14 - TpoC KOMIIEHCATOpa CTATEHON
muamerpom 10 mm, mmmao#t 10 m; 15 - xomyT s rpy3oB; 16 - orpaHuuMTedh AN CABOSHHOM
TUPJISTHABI TPY30B; 77 - KOPOMBICIIO JUIsl aHKEPOBKHU JIBYX IIPOBOJIOB



Puc. 1.3. Cpennsas

aHKEpPOBKa KOMIIEHCUPOBAaHHOM (a-1) M TMOJIYKOMIIEHCUPOBAHHOM (€) UEemHbIX KOHTAKTHBIX
MOJIBECOK; JUIsl OAMHAPHOTO KOHTAaKTHOTO MpoBoaa (0), MABOMHOrO KOHTAKTHOrO IMpoBoaa (T);
KpeIUIEHHe HECYIIero Tpoca W Tpoca CpeaHEel aHKEpOBKH Ha HM30JIMPOBAHHON KOHCOMM (B) W Ha
HEU30JMPOBaHHOW KoHcouH (D):
1 - ocHOBHON Hecyumii Tpoc; 2 - TpPOC CpeaHEll aHKEpOBKM KOHTAaKTHOTO MpOBOJA; 3 - JOMHOJ-
HUTENBHBIN Tpoc; 4 - KOHTAKTHBIA MPOBOI; S5 - 3aKHUM COCIUHUTENBHBIN; 6 - 3a)KUM CpemHei
AHKEPOBKH; 7- KOHCOJIb M30JIMPOBAHHASA, 8 - CENJIO JBOMHOE; 9 - 3aKUM CpeHed aHKEPOBKH IS
KperieHust Ha Hecy1eM Tpoce; 10— u3onsatop.

Puc. 1.4. erHJICHI/IC HECYLICro TpocCa Ha HCI/I3OHI/IpOBaHHOﬁ KOHCOJIN



Puc. 1.5. Kpemienue Hecymiero Tpoca Ha JKECTKOM MOMEpeyrHe: a - o0l BUI ¢ (PUKCHPYIOIINM
TpocoM; 0 - ¢ (UKCATOPHOW CTOMKOW; B — Tpe-YroJIbHBIA MojaBec co ckobamm: 1 - omopa; 2 -
nornepedrHa (purenb); 3 - TPEYroJdbHbIN MoBeC; 4- Tpoc GUKCHPYIOMIHIA; 5- cTolika (hukcaropHas; 6 -
(ukcatop; 7- mranra quameTpoM 12 mMm; 8 - ckoba; 9 - ceprra ¢ mectukom; 10 - GONIT KPOKOBOM
[Topsimox BBIMOTHEHUS

. BriOpaTh omopHBIA y3en AN 3aJaHHOW KOHTAKTHOW TMOJBECKH M 3apHCOBAaTh €r0 CO BCEMH
reoMeTpuYeCKuMH MmapameTrpamu [7, c. 80].

. [Tomo6paTe MaTepuan u ce4eHrne MPOBOIOB IS TPOCTHIX U PECCOPHBIX CTPYH OMOPHOTO y37a.
. BriOpath, monb3ysice [6, 9 wim 12], neranu s 3aaHHOTO Y3J1a, HAUMEHOBAaHUE W
XapaKTePUCTHKU KOTOPBIX HEOOXOIMMO 3aHECTH B Tao0. 1.3.

. Haiitu neranb 1711 CTBIKOBaHUS KOHTAaKTHOI'O IPOBOJIa M COEIMHEHMs] HECYLIEro Tpoca,
KOTOpBIE TaK)Ke 3aHECTH B Ta0m. 1.3.

Tabmuma 1.3

JleTanu 115 y3710B KOHTAaKTHOM CETH

Vi3en noaBecky,[HanMmeHoBaHme IN® meTanu Marepuain neranu [[pumeuanue

NeTanu s y3ia eTanu

1. Ommcars HasHauenme m MecTO YCTAaHOBKHM TMPOAOJBHBIX M TOMEPEUHBIX JJICKTPUUECKUX
COEIMHUTEIIEN.

2. OnucaTh Ha3HAUCHHE HEHM3OIMPYIONMMX CONPSIKCHUH. 3apHCOBATh CXEMY HEH3OIMPYIOLIEro
COTIPSIKEHHSI U 0003HAYUTh BCE OCHOBHBIE Ta0apuUTHI.

3. Odopmurs oruer. Crenath BHIBOIBL
KonTponabHbIE BOIPOCH
1. Kakwue Harpy3ku BOCIIPUHUMAIOT JI€TalIM KOHTAKTHOU ceTu?
2. OT 4ero 3aBUCHUT BBIOOP THUTIA OTIOPHOTO y3J1a MEMTHOM KOHTAKTHOM IO IBECKHU?
3. Kakumu cmocoGamu MOXHO JOOMTBCS pPAaBHOMEPHOM DSJACTUYHOCTH IEMHOM
KOHTAKTHOH ITOABECKH?



4. Tlouemy /yuisi HECYIIMX TPOCOB MOXHO TPUMEHSTH MaTepualbl, HE OO0Jagaronme

BBICOKOI MPOBOJIUMOCTBIO?

5. ChopMmynupyiiTe Ha3HAYESHNUE U TUIIBI CPETHUX AaHKEPOBOK.

OT 4ero 3aBUCHUT CIOCOO KPETUICHHS HECYIIIETO TPOCa Ha MOAICPKUBAIOIICH KOHCTPYKITHH?

IIpakTH4Yeckoe 3aHATHE

Tema 11.2 OcHoBHBIE JieMeHTHI P3
Tema: .M3ydeHue cxeM NUTaHUS PEICHHON 3allIUTHI HA OTIEPATUBHOM TOKE
Lesb 3aHATHA: HAYYUTHCS IPAKTUYECKH BHIOMPATH JETANIN IS 3alaHHON IIETTHOM KOHTAKTHOM

IIOABCCKH.

Hcxoaublie JaHHbIE: TUIT UEMHOW KOHTAKTHOW MOJABECKH, y3€J LIENHOM KOHTAKTHOM MOJABECKHU
(3amaroTcst mpernogaBaTeIeM corjacHo Tadd. 2, 3).

Tabmuia 2 Tunbl HeNHBIX KOHTAKTHBIX OABECOK

N KonTakTHbIi
Howmep BapuanTa Hecymmit Tpoc Cucrema Toka Tun noasecku
IIPOBOJ
BoxoBoli ene3H00pOKHBIN Ty Th
— ITBCM-70 M-85 Hocrosreit KC 70
nepeMEeHHBII
I';1aBHBIN XKEIE3HOAOPOKHBIN ITyTh
1 M-120 bpd-100 [IOCTOSTHHBIN KC-40
2 M-95 M®-100 [MOCTOSIHHBIN KC-160
3 M-95 2M®-100 MOCTOSTHHBIN KC-120
4 M-120 2M®-100 MMOCTOSTHHBIN KC-140
5 M-120 2M®-100 MMOCTOSTHHBIH KC-160
6 [T6CM-95 Hn®-100 MepeMEHHBIH KC-120
7 M-95 bp®-100 MepPEeMEHHBIH KC-160
8 [T6CM-95 bp®-100 repeMEHHBIH KC-140
9 M-95 M®-100 MepeMEHHBIH KC-160
10 [T6CM-95 M®-100 [EpPEMEHHBIN KC-140
Tabauna 3 ¥Y3eJ HenHOH KOHTAKTHOM MOABECKH
Howmep Y3e51 NeNnHON KOHTAaKTHOM MOJIBECKU
BapuaHTa
1 AHKEPOBKa KOMIICHCHPOBAHHOM IIEMTHON KOHTAKTHOM TOJIBECKH Ha Tieperoune (puc. 1).
2 AHKEpOBKa TOJYKOMIICHCHUPOBAHHOM IIEMTHOW KOHTAaKTHOW TOJBECKHM Ha OOKOBBIX
PKEJIC3HOJOPOXKHBIX MYTAX Ha YKEJIE3HOIOPOKHOM CTaHINH (puC. 2).
3 CpenHsigs aHKepOBKAa KOMIIEHCUPOBAaHHOM LIETTHOM KOHTAaKTHOM IOJBECKH JUIsl MTEPErOHa
(puc. 3)
4 Cpennsisi aHKEpOBKa MOJTyKOMIIEHCUPOBAHHOW 1IETTHOM KOHTAKTHOW MOABECKU OOKOBBIX
DPKEJIE3HOAOPOXKHBIX MMyTEH KEeIe3HOAOPOKHON cTaHIuu (puc. 3)
5 Kpemenue Hecylero Tpoca Ha HEM30JIMPOBAHHOW KOHCOJIM U HA JKECTKOW MONEpeYrHe
(puc. 4, 5).

Kpatkue TeopeTnyeckue cBeJeHH:
DJNEeKTPUUECKUE COCNUHUTENH CIyXaT JJs 00eCleveHus] HaJeKHOTO0 KOHTAaKTa MPOBOJIOB BO
BCEX Cllydasx, Korja TpeOyeTcsi o0ecneunTh UX MapajulelibHOe COEAMHEHHE WM HEMpephbIBHOCTH



CCYCHHUS BIOJb JJICKTPUPHUIIMPOBAHHON JIMHUH, & TAKXKE I 00ECTICUCHHS IPOTEKAHUS TOKA TI0 BCEM
MIPOBOJIAM.

Paznuynbple 3MEKTpUYECKHE COCAMHEHUS W NUICH(BI, MpeqHa3HAYCHHBIE IS TMOIKIIOYCHUS
CEKLIMOHHBIX Pa3beIUHUTENECH, pa3psIHUKOB M JAPYIMX anmaparoB K IMPOBOJAaM KOHTAaKTHOW CETH,
CTBIKOBBIE DJIGKTPUYECKUE COCIUHUTENM PEIbCOBOM €M BBHIMOIHIIOT W3 MEIHBIX THOKUX He-
M30JIMPOBAaHHBIX MHOTOITPOBOJIOYHBIX MPOBOAOB Mapku MI'.

[IpoBoga MI' cBUBAaOT M3 HECKOJBKHX MPSICH, CBUTBIX, B CBOK OYEpPEIb, U3 HECKOJIBKUX
TOHKHUX MEIHBIX MpoBOIoK auameTpoM 0,52—0,97 mMm. DtuM obecrieunBaeTcsi OOJbIIas THOKOCTh
npoBogoB MI' mo cpaBHeHWio ¢ mpoBomamMud Mapku M. OCHOBHBIE [aHHBIE MEIHBIX THOKUX
HEU30JMPOBAaHHBIX MPOBOI0B MI', MpUMEHsSIEMbIX B KOHTAKTHOM CE€TH, TpUBEeHBI B Ta0m. 2.13 [5].

3BEHbEBBIC CTPYHBI LIETIHBIX MOJIBECOK M3rOTABIMBAIOT U3 cTalleMeIHOM poBojoku BCM1 win
BCM2 nuamerpom 4 mm. PeccopHble CTpyHBI (TPOCHI) BBITOJHSIOT M3 CTaJEMEIHOW MPOBOJIOKHU
nuameTpoMm 6 MM. OCHOBHBIE JJaHHBIC OMMETAITUYECKUX CTaJIeMEIHbBIX MPOBOJIOK MPUBEICHEI B Ta0M.
2.14 [5].

ApMmaTypa KOHTAKTHBIX CETEH MPEACTaBISAET COOON KOMILIEKC AeTalel, IpeaHa3HaueHHbIX JUIs
KpeIUIeHUsST KOHCTPYKUUN, (UKCAIMU MPOBOJOB U TPOCOB, COOPKU Pa3IUYHBIX Yy3J710B KOHTAKTHOM
cetu. Apmarypa J0DKHa oOJajgaTh JOCTATOYHOM MEXaHMYECKOM MPOYHOCTBIO, XOpOIIeH
CONPSAraeMOCTbIO, BBICOKOW Ha/IEKHOCTBIO M TAaKOM K€ KOPPO3UHMHON CTOMKOCTBIO, & 111 CKOPOCTHOTO
TOKOChEMa — €II€ 1 MUHUMAJIbHOM MacCOM.

Bce neranum KOHTakTHBIX CETE MOXKHO pa3eiluTh Ha JBE TPYNIbl: MEXAHUYECKYH) M
TOKOIPOBO/IAIILYIO.

K nepBoii rpynne oTHOCATCA 1€Tajlu, pACCUUTAHHbIE HA YUCTO MEXaHUUYeCcKue Harpy3ku. K Hei
OTHOCSTCSI: KIIMHOBOM 3a)KUM, [IAHTOBBIN 3aKUM JJII HECYLIIErO TPOCa, Celjia, KOYIU BUJIOYHbIE, YIIIKH
pa3pe3Hble U Hepa3pe3HbIe U T.I1.

Ko BTopo#i rpynme OTHOCSTCS JA€Talld, PacCUMTAHHBIE HA MEXAHWYECKHE U DIJIEKTPUUECKHUE
Harpy3kd. K Hel OTHOCSATCS: LAHIOBBIE CTBIKOBBIE 3a)KUMBbl Ul CTBIKOBAHUS HECYLIEro TpOcCa,
OBaJIbHBIE COEJIMHUTENH, CTHIKOBBIE 3aKUMbBI JIJII KOHTAKTHOTO IMPOBOJA, CTPYHOBBIE, COEIUHU-
TEJIbHbIE M MEpexoJHble 3axuMbl. [[o MaTepuany W3roTOBIICHMS [€Tadu apMarypbl JEISATCS Ha
YyTryHHBIE (KOBKUW UM CEPBINA YyTYH), CTAJIbHBIE, U3 IIBETHBIX METAJNIOB U UX CIUIABOB (Meab, OpoH3a,
ANIOMHUHUM, JaTyHBb).

W3nenus u3 dyryHa UMEIOT 3alIUTHOE aHTUKOPPO3UMHOE MOKPHITHE — Topsiuee OIMHKOBAHUE,
a U3 CTaJu — BJIEKTPOJIUTUYECKOE OLIMHKOBAHUE C TIOCIETYIOIIUM XPOMUPOBAHUEM.

IMopsiaok BHINOJTHEHUSA:
1. BoiOpath MaTepuan U ceYeHUE MPOBOJOB JIJISi MPOCTHIX U PECCOPHBIX CTPYH OMOPHOTO Yy3Jia
LEMTHOW KOHTAKTHOW MOJABECKHU IS TJIaBHBIX KEJIE3HOAOPOXKHBIX MyTeH >KeJIe3HOI0POKHOU
CTaHIIUU.
BriOpath neranu a1 3a4aHHOTO Y3I1a, TTOJIB3YSCh [9] M 3aHecTH ux B TaoOI. 4.
3. BriOpath jgerans IS CTHIKOBAHWS KOHTAKTHOTO IMPOBOJA M COSAMHEHUS HECYIEro Tpoca H
3aHECTHU UX B Ta0I. 4.

N

JleTanu 17151 y3710B KOHTAKTHOM MOJIBECKU

V3en monBecku, getann | HawmmenoBaHue Ne netanu mmo

Marepuan neranmu  ([Ipumeuanue
Ul y371a JeTanu KaTajory

4. OHI/IcaTB HAa3HAYCHUC MU MCECTO yCTaHOBKI/I HpOIIOJIBHBIX 58 Honepequlx BHGKTpI/I‘ICCKI/IX
COCIUHUTENIEH.

Conep:xanue oT4yera:
1. Onucanue BbBIOOpa MaTepuana W CEUEHHs IMPOBOJOB ISl MPOCTBIX M PECCOPHBIX CTPYH
OIOPHOTO y371a IICTTHOW KOHTAKTHOM TOJBECKH ISl TJIABHBIX JKEJIE3HOAOPOXKHBIX IyTel



YKEJIE3HOOPOKHOM CTAHLIMH.

Orncanne BBIOOpA JeTaNeH s 3aIaHHOTO y3J1a IIEMTHON KOHTAKTHOM TOIBECKH.

3. Omnucanue BpIOOpa JeTANCH ISl CTHIKOBAHHSI KOHTAKTHOTO TPOBOJIA U COSIMHEHHS HECYIIEeTo
Tpoca.

4. ®opmylIHpOBKA HAa3HAYEHUS MPOJOJIBHBIX M TOMEPEYHBIX AIEKTPUUYECKUX COCAUHUTENEH U
MECTa UX YCTaHOBKH.

5. BruIBOAEL

N

KoHTpobHBbIE BOIPOCHI:

Kakue Harpy3ku BOCIPUHUMAIOT JI€TaJId KOHTAKTHOU ceTu?

O6’b$ICHI/IT€ Ha3HA4YCHUC U BUIBI SJICKTPUICCKUX COGI[I/IHI/ITGJIGI;'I.

3. Kakummu cmocobamMu MOXKHO cleiaTh 3JaCTHYHOCTh LIEMTHOM KOHTAKTHOM MOJBECKH
paBHOMEPHON?

4. Tlouemy Ayl HECyIIUX TPOCOB MOKHO MPUMEHSTh MaTepuaibl, He 00JIaJalollie BBICOKOM

IIPOBOAUMOCTBIO?

CdhopmynupyiiTe mOHATHS Ha3HAUEHUS U TUIIOB CPETHUX aHKEPOBOK.

6. Ot yero 3aBUCHUT CIIOCOO KPETICHHSI HECYIIIETO TPOCa Ha MOJICPKUBAIOIIEH KOHCTPYKIIUHU?

N

o

IIpakTHyeckoe 3aHATHE
Tema 11.3 TokoBblIe 321U THI
Tema: «3yuenne cxembl MT3 nunHum»

Leapb 3aHATHA: HAYUUTHCA BBIOUPATh (DUKCATOPHI I MPOMEXKYTOUHBIX, IEPEXOIHBIX OMOp U
OTIOp PACTOJIOKEHHBIX O]l MOCTOM.

Hcxonnble AaHHbIE: HMCXOJHBIC IaHHbIE BBIOUPAIOTCS W3 TabJ. 5 COINIACHO MOJIOKEHUIO
(bamuun 00y4Jarouierocs B )KypHaie.

Tabnuma 5
VcxoaHble faHHbIe
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
JlmuHa mponeta, M 40 | 50 | 60 70 70 | 35 | 50 | 65| 70 60
CkopocTh BeTpa, M/C 22 | 25| 29 32 | 36 | 22 | 25 |29 32 36

Bo3BblleHrE HapYKHOTO pesibca HaJl BHYTPEHHUM JUIS BCEX BapUaHTOB NPUHATH 40 MM

KpaTkue TeopeTrueckue cBeeHUS

VYCTpoicTBa, ¢ MOMOILIBI0 KOTOPBIX KOHTAKTHBIE MPOBOJA YICPKUBAIOTCA B FOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM IIOJIOKEHMHM OTHOCHTEJIIBHO OCH  JKEJIE3HOJOPOXKHOro MyTH (ocu
TOKOIIPUEMHHKA), Ha3bIBAIOTCS (PUKCATOPAMHU.

Ha r1yaBHBIX JK€JIE€3HOJOPOXKHBIX IyTSAX IEPErOHOB U KEJIE3HOJAOPOKHBIX CTaHIUH MU

MIPUEMOOTIPABOYHBIX KEJE3HOJOPOXKHBIX MYTAX, IJ€ CKOPOCTh JABMKEHMs mpeBbimaer 50 km/d,
YCTAHABIIMBAIOT COYJICHEHHbIE (PUKCATOPBI, COCTOSAILIUE M3 OCHOBHBIX M JIETKUX JONOJHUTENIbHBIX
CTEPXKHEH, CBSI3aHHBIX HETIOCPEICTBEHHO ¢ KOHTAKTHBIM ITPOBOIOM.
[Ipsimble huKcaToOpbl UCHOIB3YIOT PU MUHYCOBBIX (K OMOpPE) 3Ur3arax KOHTAaKTHOTO NMPOBOJA WK IIPU
TOPU30HTAIILHOM yCHWJINH, HAIIPAaBICHHOM OT OIOPHI B CIy4Yac U3MEHEHHs HAIPABJICHUS KOHTAKTHOIO
IpoBoAa; 00paTHbIe (PUKCATOPBI — IPU IUIFOCOBBIX (OT OMOPHI) 3Ur3arax KOHTAKTHOTO MPOBOJA WU
TOPU30HTAILHOM YCHUJIMHU K OTope (MOepKUBAIOLIEMY YCTPOICTBY).

[Tpu 6onpmux ycunusx (6osnee 200 H) oT u3MeHeHns HanpaBieHUs KOHTAaKTHOTO MPOBOJia Ha
BHEIIHEH CTOPOHE KPUBOM MOHTUPYIOT THOKHe (ukcatopsl. B [IpaBunax ycTpoiicTBa U TeXHUYECKOU



HKCIUTyaTalliil KOHTAaKTHOW ceTH [2] ompeleNeHbl YCIOBHsS YCTaHOBKM THOKMX (pukcaTtopoB. DTh
yCIIOBHS IIPUBEJIEHBI B TA0II. 6.

B o603nauenusx guxcaropoB OyKBbI U HU(PHI YKa3bIBAIOT HA €r0 KOHCTPYKLUIO, HAMIPSDKEHUE
B KOHTaKTHOM CETH, JUIsI KOTOPOTO OH MpeJIHa3HAYECH, U TeoMeTprudeckue pasmepsl: @ — dukcatop, I1
— NPsAMOH,

O — oOpaTHbIif, A — aHKepyeMoii BeTBH, T — Tpoca aHkepyeMoi BeTBH, [ — rudkuii, C
— BO3JYIIHBIX CTPENOK, P — pomMOOBUAHBIX MOABECOK, VI — W30IMpOBaHHBIX KOHCOJIEH, Y —
yCuJIeHHBIN, ndpa 3 — Ha HanpspkeHue 3 kKB (14 TMHUA MOCTOSHHOTO TOKA), 25 — Ha HalpsHKEHUE
25 kB (ans nuHMi nepeMeHHoro toka); pumckue mudpsr I, 1, 1 u T.1. — XapakTepusyroT JUIMHY
OCHOBHOI'O CTEPKHS (pUKcaTopa.

YcnoBus ycTaHOBKH I'MOKHX (DUKCAaTOPOB

MakcuMallbHBII paiyc KPUBOH, M, ITPU KOTOPOM IPOU3BOIUTCS YCTaHOBKA
PacuerHas ckopocThb
rMOKUX (PUKCATOPOB, IPU JJIMHE TIPOJIETA, M
BETpa, M/c
40 50 60 70
Ho 25 900/1150 1000/1150 1100/1250 1150/1350
30 750/850 800/950 850/1050 900/1100
35 600/750 650/800 650/850 -/850
40 500/600 500/650 550/700 -
45 400/500 450/550 -/550 -
50 350/450 350/450 - -

IIpumeuanuss. B uymcinurene ykaszaHbl pagudychl JUIsl OJHOIO KOHTAaKTHOIO IpPOBOJA, B
3HaMeHaresne — Juist 1ByX. [Ipodepku 03Ha4aroT, YTO B ATUX YCIOBUSIX YCTAHOBKA TMOKUX (PUKCATOPOB
HE JIOITy CKaeTCsl.

JUTMHBI OCHOBHBIX CTE€pP)KHEW (PUKCAaTOPOB BHIOMPAIOT B 3aBUCHUMOCTH OT rabapHuTa yCTaHOBKH
OIIOp, HAIpaBJIEHHs 3MUr3ara KOHTAaKTHOIO IPOBOJA, JJIWHBI JOMOJHMUTEIBHOrO cTep)kHA. JlinHa
JOTIOJTHUTENBHOTO CTEPKHA npuHATa 1200 mm.

@dukcaropel Ul  U30JUPOBAHHBIX  KOHCOJEH  OTIMYaloTcs OT  (DUKCATOPOB  JUIA
HEU30JIMPOBAHHBIX KOHCOJIEM TEM, YTO Ha KOHIIE OCHOBHOIO CTEpPKHS, OOpalleHHOM K KOHCOJIH,
BMECTO CTEpKHS C HApEe3KOW Ul COCIMHEHMs C U30JIATOPOM IMPUBAPEHO YIUKO IS COCAUHEHUS C
KOHCOJIBIO.

["aGapuT omop M COOPYXKEHUH — ITO PACCTOSHUE OT OCU KPaHETO KeJIe3HOIOPOKHOTO MyTH
710 BHYTPEHHETO Kpas (pyHIaMEHTOB WJIM ONOp KOHTaKTHOU ceTu. Ha meperonax u »ene3HoJ0pOKHbIX
CTaHLUAX ITO PACCTOSHUE JIOJKHO OBITH HE MeHee 3,1 M, a B CHEr03aHOCHUMBIX BbIEMKaX M Ha BBIXOZax
n3 Hux Ha auHe 100 M He meHee 5,7 M. Ha KpuBBIX ydacTKax Ke€JIe3HOIOPOKHOTO MyTH YKa3aHHbIE
paccTosiHUS YBETUUNBAIOTCS B COOTBETCTBUU C rabapUTHBIM YITUPEHHEM.

Ompenenuth rabapuT ONMop KOHTAKTHOM CETU CIEAYET, MOJIb3YsICh Ta0I. 7.

Omnpenenenue rabapuToOB ONOP KOHTAKTHOW CETH

Paccrosiue I'

(rabapur) Ha

Pannyc xpuBoii, M NPSMOM

y4acTKe MyTH,
MM

VYBennuenue paccrosaaus I npu
7H000M BO3BBIIIEHUU HAPYKHOTO
penbca (HapyKHasi CTOpOHa
KPUBOI1), MM

VYBenuueHnue pacctosuus ' mpu
BO3BBILICHUH Hapy>KHOTO PEJIbca
(BHYTpEHHSIS1 CTOPOHA KPUBOH),




40 |60 80 100

1500 2450 25 110 |160] 215 270
2750-3100 25 80 [120 160 200

1200 2350 30 115 |165 220 275
2750-3100 30 85 [125 165 205

1000 2450 35 120 [175) 225 280
2750-3100 35 90 [130 170 210

800 2450 45 30 [180 235 290
2750-3100 45 100 |140 180 220

600 2450 60 145 195/ 250 305
2750-3100 60 115 |155 195 235

400 2450 90 175 225/ 280 335
2750-3100 90 145 |185] 225 265

[TopsiaoK BBIMOTHEHUS
1. Ompenenuth rabapuThl ONOP JUISA MPSIMOTO YYacTKa KEJIE3HOJOPOKHOTO IyTH, Ui ONOPHI Ha
BHEIIIHEH U BHYTPEHHEH CTOPOHAX KPUBOM.
2. TlogoOpaTh THIIOBBIE (PUKCATOPHI TS YCTAHOBKH HA MPOMEKYTOYHOH OMOpe KOHTAKTHOM CeTh
Ha y4acTKe NEPEMEHHOr0 TOKa:
— Ha [IPSIMOM y4YacCTKe KeJIE3HOJOPOKHOTO Iy TH;
— Ha BHYTPEHHEN CTOPOHE KPUBOW;
— Ha BHEUIHEN CTOPOHE KPUBOM.
Cunrarh Ha MPSMOM YUYaCTKE JKEJIE3HOJOPOKHOTO MYTH 3UT3ar K OIOpPe KOHTAKTHOM CETH.
JlanHbie cBecTH B TabII. 8.
[TonGop THUMOBBIX (PUKCATOPOB ISl MyHKTOB 2—4 cleayeT MPOU3BOAUTH, MONB3ysAch [8, c. 49,
MpUJIOKEeHue S].
[TonGop THMOBBIX (PUKCATOPOB

No Mecto yctaHoBKH oropsl U]  [abaput
Tun onopsl

Tun ¢uxcartopa
n/m BCTBb IIOABCCKHU OIOPLBI

1 [IpomexyTounas [Ipsimas



ornopa
BHemnHss ctopoHa KpuBOou

BuyTpenuss ctopona

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

pabouasi BETBb

AHKepyeMmasi BETBb

Omnopa cpenneit

[Ipsamas
AHKEPOBKHU

N

o o ks

[TomoGpate THUNOBBIE (PUKCATOPHI JUIsI YCTAHOBKHM Ha MEPEXOIHBIX OMOpax HEU30JIHMPYIOLIETO
CONpPSDKCHMsI y4YacTKa KOHTAaKTHOM CETHM IIEPEMEHHOTO TOKa, Ha MpsIMOM YYacTKe
JKEJIE3HOAOPOKHOIO ITyTH.
JlaHHBIC cBeCTH B TaOII. 8.
Haueptuth cxemy cpeaHell aHKEpOBKM M MOA00paTh (HUKCATOPHI JUIA OINOPHI CpeIHEiH
AHKEPOBKU KOMIICHCUPOBAaHHOW KOHTAaKTHOM ITOJBECKU IIEPEMEHHOI0 TOKA HA MPSAMOM Y4YacTKe
JKEJIE3HOAOPOKHOIO ITyTH.
JlaHHBIE cBeCTH B TaOII. 8.

ConepikaHue OTYETa

Onwucanue omnpeseicHuss rabapuToB OMOp JJIS MPSMOTO ydYacTKa JKEJIEe3HOJIO0POKHOTO IMyTH,
JUTSL OTTOPBI HA BHEIITHEH U BHYTPEHHEH CTOPOHAX KPHBOM.

Onucanne mnoa00Opa TUMOBBIX (DUKCATOPOB JUISI YCTAHOBKM HA MPOMEXKYTOYHOHW Omope
KOHTAKTHOM CETH Ha Pa3IMYHBIX y4aCTKaX MEPEMEHHOIO TOKA.

Onucanne moadopa THUMOBBIX (DUKCATOPOB JJIi YCTAaHOBKM Ha TEPEXOTHBIX OMOpax
HEH30JHUPYIOIIEr0 COMPSKEHNUs y4acTKa KOHTAKTHOW CETH IEPEMEHHOr0 TOKa, Ha MPAMOM
YUYaCTKE JKEJIE3HOIOPOKHOTO MYy TH.

CxeMa cpeaHell aHKEPOBKM W TOAOOp (DUKCATOPOB I ONOPHI CPEeIHEH aHKEPOBKH
KOMIICHCHPOBAaHHONH KOHTAKTHOW TOABECKM TEPEMEHHOTO TOKa Ha MPSIMOM Yy4acTKe
JKEIIEC3HOJOPOIKHOTO Ty TH.

3amonHeHHas TaoII. 8.

BrIBOIBI.

KoHTpoiibHBIE BOITPOCHI

Kakumu ObIBatOT MOA€pKUBAIOIINE KOHCTPYKIIMYA KOHTAKTHOW CeTH?

HazoBurte npenmy1iecTsa H30JIMPOBAHHBIX KOHCOJIEH KOHTAKTHOW CETH.

Kakue duxcaTopsl cieayer BEIOMpaTh Ha KPUBBIX yUacTKax >KEIe3HOIOPOKHOTO MYTH MalbIX
paanycoB U rouemMy?

Ha xakyto Harpy3ky paboTaeT AOMOJHUTENbHBIN cTepkeHb pukcaTopa?

OT yero 3aBHCUT BBIOOP THTIA KOHCOJIH U THIIA (PUKCATOPA JJISi ONOPBI KOHTAKTHOU CeTh?

OT 4ero 3aBUCHUT BBIOOD THUIIA TSATU KOHCOJU JJIsl OTIOPBI KOHTAKTHON CeTH?



IIpakTHyeckoe 3aHATHE

11.3 ToxkoBbIe 3aIIUTHI

Tema:.M3ydueHue cxeMbl TOKOBOM OTCEUKHU JTUHUU C OJHOCTOPOHHUM ITUTAHUEM

eab padoThbl: HAYYUTHCA PACCUMUTHIBATH HArPY3KH, NEUCTBYIOIIME HA MPOBOJIa LEMHONM KOHTAKTHOMN
MOJIBECKH, ONPEEISITh KO (DUIIMEHTHI [T pacdeTa B pa3InIHBIX PEKUMaX BO3JCHCTBHS HATPY30K.

HcxonHbie JaHHbBIE: B KAYECTBE UCXOHBIX TaHHBIX BHIOUPACTCS:

Tur nenHoi KOHTaKTHOW MOJIBECKH TIIaBHBIX KEJIE3HOIOPOKHBIX ITyTEeH Ha JKEIe3HOA0POKHOM
CTaHIIMH 110 Ta0I. 2;

Twuribl BETPOBOTO M TOJIOJICAHOTO PAOHOB COTJIACHO BapHaHTaM yKa3aHbI B Ta0II. 9;

HopMaTtuBHBIC 3HaUEHUS TOJIIMHBI CTEHKH T'OJIONIe/Ia U CKOPOCTH BeTpa B Tabm. 10.

Tunsl BeTPOBOro M roJioJieIHOr0 paiiOHOB

Howmep . . [NononenubIit
Betposoii paiioH .

BapUaHTa paiioH

1 | I

2 I 1

3 Il I

4 v Il

3) V I

Ta6muma 10

HopMaTHBHBIE 3HAYEHHS TOJIIMHBI CTEHKH I'0J10J1e/1a M CKOPOCTeil BeTpa

HopmarusHas ckopocTs BeTpa,
Howmep rononeanoro
HopMmartuBHas TOJMHA CTEHKH [Tpu romonene
WJIA BETPOBOTO FOOEN2.DH MM MaxkcumanbHas v
paiioHOB ’ Vmax :

I 5 22 13

I 10 25 14

11 15 29 15
v 20 32 18

\Y 25 36 19

Kpatkue TeopeTnueckue cBeeHUS

JUIs KOHTAKTHOHN CETH pEeLIaroIlIMMHU SIBJISIFOTCSI HArpy3KU KJIMMAaTHYECKOIO XapakTepa: BETEp,
roJoJiel W TeMIeparypa BO3AyXa, JCUCTBYIOIIME B Pa3HBIX COYETAHUAX. OTH HArpy3KM HMEIOT
CllydyallHBI XapakTep: UX pacueTHbIe 3HAYEHHUS 3a KaKOH-IIMOO MepuoJl BPEMEHH MOTYT OBITh
orpesiesieHbl CTaTUCTHYECKONH 00pabOTKOI JaHHBIX HaONIOJEHUN B palioHE 3JIEKTPUPHUIMPOBAHHOU
JMHUH.

Harpy3ku, npeicTByromme Ha TMpPOBOJAa KOHTAKTHOM CETH, JENATCS Ha MOCTOSHHBIE,
KpaTKOBPEMEHHBIE U 0COOBIE.

K nocTossHHBIM Harpy3kaMm OTHOCSITCS: HATPY3KH OT Beca KOHCTPYKIIUI, Beca MPOBOJIOB, Beca U
JTaBJIEHUs TPYHTOB, TOPHOT'O JaBJICHHUS.

K KpaTkoBpeMEHHBIM Harpy3kaMm OTHOCATCS: BETPOBBIE HAarpy3KH, TOJIOJIEIHBIE HArpy3KH,
TEeMIIepaTypHble KIMMaTHyeckue Bo3nedcTBui. K ocoObIM Harpys3kam OTHOCATCS: CeiCMHUYEeCKHe U
B3PBIBHOT'O BO3CHCTBUS; HATPY3KH, BOSHUKAIOIINE OT NOBPEKICHNS KOHCTPYKIMM U T.II.

JUis  yCTaHOBJEHMSI  pAacUYETHbIX  KIMMATUYECKMX  YCJIOBUM  TOJB3YIOTCS  KapTaMH
palioHUpOBaHUs Tepputopur Poccum, a8 yOpOILIEHHBIX pacyeToB  BapUaHThl  3aJarOTCS
IIPENOJaBaTENIEM.



Harpy3ka oT Beca NpOBOJOB SBISETCS pPABHOMEPHO paCHpPEEICEHHON BEPTHUKAIBHOU
Harpy3Koi, KOTOPYIO MOXHO OMPEAEIIUTh, MOJIb3YSCh CIPABOYHOM JIMTEPATYPOH.

PexomeHnayemasi BelM4YMHA HArPy3KH OT CTPYHOBBIX 3akUMOB (gc) cocranister 0,05 naH/m npu
OJTHOM KOHTAaKTHOM IIPOBOJIE.

Harpy3ky oT coOCTBEHHOTr0 Beca LIEMHONW KOHTAKTHOM MOABECKH (gn) MOXKHO PacCcyUTaTh IO
dhopmye:

9n =941 + n(gl{ﬂ +gc): (daH /M)

IJI€ I — YHCJIO0 KOHTaKTHBIX POBOJIOB;

gy — Harpyska oT COOCTBEHHOIO BeCa KOHTaKTHOIO ITPOBOJIA;

g,;m — Harpyska oT COOCTBEHHOTO Beca HECYIIEro Tpoca.

Jliisl BBIIIOJIHEHUS pacdeTa Harpy3ku OT COOCTBEHHOI'O Beca HECYILIEro Tpoca U COOCTBEHHOIO
Beca KOHTaKTHOTO MPOBOJa HE0OXO0AUMO BBIOpATh U3 CIIPABOYHON JIUTEPATYPHI.

Bec xoHTaKTHOrO 1poBoJa (g, ) ¥ BEC HECYIIEro Tpoca (g, ) ONpeAeaseTcs B 3aBUCHMOCTH

OT MapKu npoBoja no taduuue [7, c. 166, tadmn. I11].
Hampumep, s vecymero tpoca IIBCM-70: g,,,, = 0,586 naH/m; nng xoHTakTHOrO NMpOBOAA

M®-85: g,,= 0,74 naH/m.

['ononennas Harpy3ka BBI3bIBACTCS TOJIOJEIOM, IPEACTABISIONIUM COOON €O MIIOTHOTO JibAa
CTCKJIOBHJTHOTO CTPOCHHS C TUIOTHOCTBIO 900 kr/m3. Jlis pacyeToB NPUHUMAEM, YTO TOJIONE]
BBIMA/IaeT LWJIMHAPUYECKOH (OPMBI C PaBHOMEPHOW TOJIIMHONW CTEHKH JIbJa, MO BO3JEHCTBHUIO
Harpyska siBJIIETCS] BEPTHUKAJIbHOM.

Ha TonmuHy cTeHkH rooiieqa Ha MPoBOJaxX OKa3bIBAeT BIMSHHUE JUaMeTp mpoBoAoB. [loatomy
MIPU OTNPEEICHUH TOJIIMHBI CTEHKH ToJIoJea Ha MPOBOAAX U TPOCAX Pa3HBIX AUAMETPOB 3aJaHHYIO
TOJIIIMHY CTEHKH T0JIOJIe/Ia YMHOXKAIOT Ha KO (UIIUEHT K.'.

Ha WHTEHCHMBHOCTH TOJIOJNICAHBIX OOpa30BaHMil OOJBIIOE BIHMSHUE OKAa3bIBAIOT BBICOTA
pacmojioKeHusl MPOBOJa HaJl TOBEPXHOCThIO 3emiH. [losToMy mpu pacyeTe TONIIMHBI CTEHKH
rojiojieia Ha IPOBO/IAX, PACIIONOKEHHBIX Ha HACBIIIAX, 3HAUEHUE TOJIIUHBI CTEHKHU roJIojiea CIeIyeT
TaK)kK€ YMHOXHUTh Ha MOMPABOYHBIA KO3 PHUIIHEHT K".

PacuetHyio rosnoneHyr0 Harpy3ky Ha MpOBOJIa KOHTAKTHOM CETH CJeAyeT YMHOXHUTh Ha
KO3 (ULIMEHT MEeperpy3Ku «T, YYUTHIBAIOLIUI W3MEHEHHUE TOJIOJIETHOW HAarpy3Kd B 3aBHUCHUMOCTH OT
penbeHBIX YCIOBUN PACIIONIOKECHHS [IEITHOW KOHTAKTHOM ITOABECKH.

KosddummenTsl neperpysku N, NpuHAMAIOT:

n;, = 1,25 — 114 y4acTKOB KOHTaKTHOM CETH, COOPY’KAEMBIX B MECTAaX C SBHO BBIPA)KECHHBIM

YCUIIGHUEM TOJIOJEAHON Harpy3kud (BO3BBIIIEHHOCTH U TIEPEBANbl, PE3KO BBIICIAIOMUXCSI HaJ
OKpYKaIoIell MECTHOCTbIO, HABETPEHHBIE CKJIOHBI BO3BBIIMIEHHOCTEW W PEYHBIX JOJIUH, BEPIIMHBI
XOJIMOB, HACHIMH BBICOTOU OoJiee 5 M); TakKuM 00pa3oM, TOIOJIEIHYIO HATPY3Ky YBEIUYUBAIOT Ha 25 %
110 CPABHEHUIO C MPUHATOM VISl JAHHOTO paiioHa;

n; = 0,75 — s y4acTKOB KOHTaKTHOW CETH, PACIONIOKEHHBIX B KOTJIOBHHAX, Y3KUX

JOJIMHAX, MPOXOJANIMX MEpPHUAMAIbHO, B MECTax CIUIOIIHOM 3acTpOMKM, B JIECHBIX MacCUBaX, He
MOAJNIEKAIUX BBIPYOKe, B BbIeMKax TyOuWHOU Oosiee 6 M, a TakKe MPU HAIMYUU CHETO3AIUTHBIX
JIECHBIX TIOJIOC BJOJb JKEJIE3HOW JOPOTH C BBICOTOM JI€PEBBEB WIIM 3JaHUM, NMPEBBIIIAIONIEH BBICOTY
MOJIBECKM KOHTAKTHOT'O IIPOBOJIAa; TAKUM 00pa30oM, roJI0JIeIHYI0 Harpy3Ky yMeHbIIaoT Ha 25 %.
BeTrpoBbie Harpy3ku Ha MpoBOJa KOHTAKTHOM CETH 3aBHUCST KaK OT CPEIHEH CKOPOCTH BETpA,
TaK U OT XapaKTepa IOBEPXHOCTH OKPY’KAIOLIEN MECTHOCTH U BBICOTHI PACIOJIOKEHNUS IIPOBOAOB Haj
3eMyield. B COOTBETCTBUM CO CTPOMTEIbHBIMM HOpPMaMHu M mpaBwiamu «Harpy3ku U BO3AEHCTBHS.
HopMbl mnpoekTHpoBaHUSA» pacyeTHYI0 CKOPOCTb BETpa MJIs 3aJaHHBIX YCJIOBHH (BBICOTHI
pacIioIoKEeHUsT TMPOBOAOB HaJ TOBEPXHOCTBIO M IIEPOXOBATOCTU IMOBEPXHOCTH OKpYXKarOIIEH
MECTHOCTH) OIPENENAIOT YMHOKEHHEM HOPMAaTUBHOW CKOPOCTH BeTpa Ha KOd()(UIHUEHT K.,
3aBUCAIIUN OT BBICOTHI PACIIOJIOKEHUS ITPOBOJIOB HAJl TOBEPXHOCTHIO 3€MJIM U OT €€ IIEPOXOBATOCTH.



BerpoBas Harpy3ka Ha NpoBOJA LEMHOW KOHTAKTHOM MOJBECKH SIBISAECTCS TOPU3OHTAIBHOMN
Harpy3Komu.

N3 pa3HOro coueraHuss METEOPOJIOTHYECKUX YCIOBHM, ACMCTBYIOUX HA MPOBOAA KOHTAKTHOU
CETH, MOXKHO BBIJICIUTH TPH PACUETHBIX PEKUMA, MPU KOTOPBIX YCUIKE (HATsDKEHHE) B HECYIIIEM TpoOce
MOJKET 0Ka3aThCsl HAMOOJIBIINM, T.€. OMACHBIM JUISl IPOYHOCTH TPOCa:

pPEXUM MUHAMAIIBHOM TEMIIEpaTypbl — CHKaTHE TPOCa;

PEXKUM MAaKCUMaJIBHOT'O BETPA — PACTKEHUE TPOCA;

PEXKUM TOJI0JIe]a C BETPOM — PACTSKEHUE TPOCaA.

JU1st 5TUX pacyeTHBIX PEKUMOB U ONPEIEIAI0T HArpy3KH, NEUCTBYIOIIME HAa HECyIuii Tpoc. B
pexuMe MUHUMAJIBHON TEMIIEPaTypbl HECYILIUIA TPOC UCIIBITHIBAET HATPY3KY TOJIBKO BEPTUKAIBHYIO —
OT COOCTBEHHOI'O BEca; BETEpP U TIOJOJEA OTCYyTCTBYEeT — B PEXKHMME MaKCUMaJIbHOI'O BETpa Ha
HECYUIMIl TpOC JEWCTBYET BEPTUKAJIbHAS HArpy3ka OT Beca MPOBOJOB KOHTAKTHOM IHOJBECKH M
TOPU30HTAIbHAs HArpy3ka OT JaBJICHMs BETpa Ha HECYLIUH TPOC, IOJIOJIE]l OTCYTCTBYeT. B pexume
rojiojieia ¢ BETPOM Ha HECYUIMH TPOC ACWCTBYIOT BEPTUKAJIbHbIE HArPy3KH OT COOCTBEHHOI'O Beca
IIPOBOJIOB KOHTAaKTHOM IIOJBECKH, OT Beca IOJIOJIEa Ha IIPOBOJAX IIOABECKM U TOPU3OHTAJIbHAS
Harpy3ka OT JaBJICHHMsI BE€Tpa HAa HECYIIMH TPOC, MOKPBITHIA TOJOJEAOM IIPU COOTBETCTBYIOLIEH
CKOPOCTH BETPA.

Paccunrare Harpy3ku, AeMCTBYIOLIME HA MPOBOAA LEMHON KOHTAKTHOM MOJBECKH, ONPEACIIUTD
KOA(QPHUIMEHTHI AJIs pacyeTa B Pa3InYHbIX PEKUMAaX BO3ACUCTBUS HATPY30K MOYKHO IO NMPHBEICHHBIM
HIKEe hopmyJiam.

Harpy3ky Ha Hecymuii Tpoc OT Beca TroJiojieZia MOKHO OTIPENIeIUTh 0 popmyIie:

dryr =N,0,009x wxb,(d+b,)

rae N, —ko3GOHUIUEHT INEPErpy3Kd, YYWTHIBAIOIIMM BIMAHUE BBICOTHI PACIOJIOKECHUS
MIPOBOJA HaJl 3eMJIei Ha MHTEHCUBHOCTH TOJIOJIETHBIX 00pa30BaHMIA;
n,=1— 114 kene3Ho10pOKHON CTaHIMH, PACIIOIO0KEHHOW Ha HYJIEBOM MECTE.

bp-TOJIIMHA CTEHKH rOJIoJie/Ia Ha HECYIIEM TPOCe
d-nuametp Hecymiero Tpoca ( CIpaBOYHUK)
PacueTHast TonmHa KOpKU rojoseaa:

bp =K,KZ b, ,(Mm)

rae K, — kodpduiuent, yuuteiBaromuil pausaue auamerpa HT Ha TommmHy romosemHsix
o0pazoBaHmit
JmameTtp npoBoja , Tpoca, MM 5 10 20 30
[TonpaBo4HbI KO GUIHEHT 1,1 1 0,9 0,8

Hanpuwmep, mis Hecymero tpoca M-120, amamerpom 14 MM, mompaBO4HBINH KOd(QQHUIHMEHT Oyaer
paseHn 0,96.

KZ— x03()(ULIUEHT, yYWTHIBAIOIMMI BIMSHHAE BBICOTHI PACHOJIOKEHHS KOHTAKTHOTO NPOBOJA Ha

TOJILIIMHY TOJI0JeIHbIX 00pa30BaHuil (Ha HACHIIIN)
Brlemka riryOouHoit, M
7 u 6onee- 0,6
5-0,75
VY4acTy 3aluieHHble JIECOM, 3AaHUsAMH , CTAHIIMOHHBIMU NocTpoiikamu-0,8
HyneBble MecTa, HachIu 10 5 METPOB, BEIEMKH-1
Hacwimu BEICOTOM, M
o-1,1
10-1,3
15-1,35
bu-HOpMaTHUBHAS TONMIIMHA CTeHKH Tostoiena ( Tadm.10)



PacyeTHyI0 TOJNIUHY CTEHKH TOJIOJIE]a C YUETOM IOMPABOYHBIX KOA(PPHUITUESHTOB IOy CKACTCS
OKPYTJIATH J0 ONFKalIIel neaou mudpol.

Ha KOHTaKTHBIX IPOBO/IaX PacUETHYIO TOJIUHY CTEHKH roJIojie[ia yCTaHaBIMBAaKOT paBHOM 50
% TONIIUHBI CTEHKH, PUHATON JIJIS1 IPOYMX MPOBOJOB KOHTAKTHOM CETH, TaK KaK 37€Ch YUUTHIBAETCS
YMCHBIICHUC FOJIOJIGIIOO6paSOBaHI/ISI 3a CUCT ABWIKCHUS JJICKTPOMOC3AO0B W IUVIABKU TOJIOJICHA (CCJII/I
TaKoBasi UMEETCH).

Harpy3ky Ha KOHTaKTHBII POBOJ] OT Beca TOJI0JIeIa MOKHO PACCUUTATh MO (hopMyIie:

b b A+H
9rkn =N. 0,000Qﬂ?p(dcp + ?p) roe dcp = T_ cpennuid quametp KII;

AuH— IHUprUHA U BEICOTAa CEYCHUA (COOTBCTCTBGHHO) JUIA KOHTAKTHOI'O IIpoBOAA.

OCHOBHBbIE 1aHHbIe nposoaoB

[Mnowaae Bricora LIn- |JIuHedHan Paspywaio-
acuetnoro | €€ 1€HMA pUHa | Harpy3ka 6 Luas narpys-
Mapka npo- p H, MM, 240-107",| o ES, | xa npu pac-
ceyeHus ceue- OT Beca
BOdA UIH 1/°C H/°C TAXEHHHU
nposoaa S, Husa A, | npoBoaa
2 auaMeTp npoBonosB R,
MM MM g, H/m
d, MM kH
1 2 3 4 5 6 7 8
INBCA-50/70 117 14.0 - 6.8 330 24,13 48,0
INTBCM-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 22,10 429
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
Ha0aP-120 120 129 139 10.7 408 22.10 44.6

Harpy3ky oT Beca Bcex MPOBOJOB IIETTHONM KOHTAKTHOW MOJBECKH, MOKPBHITHIX TOJIOJIEIOM
MO>KHO PacCYHTaTh 1Mo popmyie:

9rn =9n T 9rHT T 9rkn XN
BerpoByto Harpy3ky Ha HeCylnuid TpPOC HpPH MAKCMMaJbHOM BETPE MOXKHO pPACCUUTATh IO
bopmye:
2
K, xV d
=CX( v>Vinax) x =,0aH/m,
16 1000

rne Cy = 12 — aspopuHamuyeckuil K03(QQGHUIMEHT JI000BOrO CONIPOTHBICHUS BETPY,

Pt

OTHECEHHBIN K miaom@aan CCUCHUsA NpoBOaAa,



Tab.auya I76

A3pOIHHAMHYECKHH KOIPPHUHEHT 1060B0Or0 CONPOTHBIICHHS NPoBoi1a BeTpy C,.

[IpoBona Ko3pduumnenr C,
OauHoYHbIe MPOBOAA U TPOChl AMaMeTpom Oonee/meHee 20 MM, a 1112
TaK)Ke MPOBOJA W TPOChI, MOKPLITbIE r0JI0JIEAOM Y
OaMHOYHbIE KOHTAKTHbIE MPOBOAA U HECYLHE TPOCHl KOHTAKTHOM 125
MOABECKH C Y4E€TOM 32KMMOB U CTPYH ’
OavHOYHbIE OBalbHbIE KOHTAKTHbIE MPOBOA 1,15

R

OnuvHOYHbIE KOHTAKTHbIE MpoBoaa ceveHrem 150 mm~ 1,30
JIBOiiHblE KOHTAKTHbIE POBOJA MPH PACCTOAHHUU Mex Ay HUMH 40 MM 1.55/1.85
Ha HYJIEBbIX MECTAX M HachINsix Ao /6onee 5 M ’ ’

[TpoBoga Koaddunment Cx

OnvHOYHBIE TNPOBOAA M TPOCH JHAMETPOM
Oonee/menee 20 MM, a Takke NpPOBOJA H
TPOCHI, IOKPBITHIE FOJIOJIEIOM

Vmax'HOpMaTI/IBHaH CKOPOCTBb BETpPaA IMPH I'0JIOJICAC

Bertposoii paiion Poccun 1 2 3 4 5

HopmaruBHast ckopocth Berpa | 13 14 15 18 19
IIPU TOJI0JIE/E

K\, — xo3¢duieHT BeTpoBOTO BO3AEHCTBUS B 3aBUCHMOCTH OT penbeda MECTHOCTH



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

XapaKTePHCTHKA MECTHOCTH H Brlemka riryouHoi, M Haceinn, scTakasl, BBICOTOM, M
3HaYEHHUE MIEPOXOBATOCTH Zo Hynesoe
7Ju6onee | Jo5 MeeTo Jo 5 Jlo 10 Jlo 15

OTtkpbiTas posnas | 0,98 1,1 1,26 1,35 1,43 1,3
HOBEPXHOCTh 6e3
PaCTUTEILHOCTH;

MOBEPXHOCTh 03€p, BOJIOEMOB

Y MOpEW , oiIMa KPYIHBIX PEK

Z0=0,05 m

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

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

Otkpeitass  xonmwucras win | 0,65 0,77 0,94 1,03 11 1,15
paBHMHHAasT  MECTHOCTb  C
PEIKUM JIECOM BBICOTOU 6-7 M,
cagamu, napkamu: Zo=0,2m

Vyacrku, sammienssie | 0,43 0,55 0,73 0,85 1,0 1,13
JIECO3aIUTHBIMHU

HACAXICHUAMH, HE

MOJIUICKAIIUMH ~ BBIPYOKE

CTaHIIAN B npeenax

CTaHITHOHHBIX MOCTPOCK

Zo=0,5m

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

TYCTOM JIEC C BBICOTOM € MEHee
10 M ; ropox co 3maHUAMHU
BBICOTOH Ooniee 10M; Zo=1,0M

BerpoByto Harpy3ky Ha KOHTAKTHBIM TPOBOJI B PEKHMME MAaKCHMAlbHOTO BETpPa MOXKHO
paccuuTaTh 1o popmyiie:

(KV vaax)z x H
16 1000

Paccunrate BeTpOBYXO Harpy3ky Ha HECYIIMHA TpPOC, IMOKPBITBIA TOJIOJIEIOM MOXHO IO
bopmye:

,0aH/m,

Pxn =Cx

(Ky xV ) y (d+2bp)M
16 1000

Paccunrars BETpOBYIO0 Harpy3Ky Ha KOHTAKTHBIM IIPOBOJ, IOKPBITBIA TI'OJIOJIEIOM MOKHO IIO
dhopmyie:

Prr =Cx

7



(Ky x V) y (H+bp)
16 1000

BEPTHUKAJIBHBIX (Macca MPOBOOB, TOJIONE) U TOPU3OHTAIBHBIX (JaBICHHUE BETpa) HArPy30K BEAYT IO
CYMMAapHbIM  (pe3yJbTHPYIOIIMM) Harpy3kaMm, OIpPEIEISIEMbIM TE€OMETPUYECKUM  CIIOKEHUEM
BEPTUKAIBHBIX U TOPU3OHTAIBHBIX HATPY30K.

CyMmMmapHy10 Harpy3ky Ha HECYLIMH TpOC IPHU MaKCHMajlbHOM BETPE MOKHO pacCUMTaTh IO

dhopmyue:

2 2
Ay max =\ 97 +PiT ,00H/ M

CyMMapHyI0 Harpy3Ky Ha HECYIIHid TPOC B PEKHME TOJIOJe/Ia C BETPOM MOKHO PACCUUTATH 110
bopmye:

2 2
A>max =N9m T Paum ,0aH/m

ITops 0K BBINOIHEHUS

Paccuurtarh Harpy3ky oT COOCTBEHHOI'O Beca LIEMHOW KOHTAKTHOM IOJABECKHU.

Paccunrars Harpy3ky Ha HECYIIMH TPOC OT Beca rOJIONEa.

Paccunrate Harpy3Ky Ha KOHTaKTHBIM IIPOBOJ OT BECA IOJIOJNENAA.

Paccunrare Harpy3Ky OT Beca BCEX INPOBOJOB LIEMHOM KOHTAKTHOW IIOABECKH, IOKPBITHIX
TOJIOJIEAOM.

Paccuurars BETpOBYIO HAarpy3Ky Ha HECYILHH TPOC B PEKUME MAKCUMAJIBHOTO BETPA.
Paccunrars BETpOBYIO Harpy3Ky Ha KOHTAKTHBIM IPOBOJ B PEKUME MAKCUMAJILHOTO BETpa.
Paccuntars BEeTpOBYIO HAarpy3Ky Ha HECYILHH TPOC, TIOKPBITHIM F'OJIOJIEIOM.

Paccunrarh BETpOBYIO Harpy3Ky Ha KOHTAKTHBIN IPOBOJ, IIOKPBITBIA FOJIOJIEIOM.
Paccuurars cymMMapHy0 Harpy3Ky Ha HECYIIUHI TPOC IIPU MaKCUMaJIbHOM BETpE.

0. PaccunTaTh CyMMapHy0 Harpy3Ky Ha HECYIIHH TPOC B PEXKHUME IOJI0JIEAa C BETPOM.

Pk =Cx ,00H / M,Pacuer npoBOoJIOB HA COBMECTHOE JEHCTBHE

el AN

©ooNo O

[EEN

Coneprxanue oTyera

Pacuer Harpy3ku oT COOCTBEHHOIO Beca LIETHONW KOHTAaKTHON MOJBECKH.

Pacyer Harpy3ku Ha HECYIIUH TPOC OT BECA IOJIOJIEAA.

Pacyer Harpy3ku Ha KOHTaKTHBIN IIPOBOJ OT BECa IOJIOJIEA.

Pacuer Harpy3ku OT Beca BCEX IPOBOJOB IEITHOM KOHTAKTHOM ITOABECKH, IOKPBITHIX
TOJIOJIEAOM.

Pacuer BeTpoBOI Harpy3kH Ha HECYLIUHN TPOC B PEKUME MAaKCUMAJIBHOIO BETPA.
Pacyet BeTpoBOIi Harpy3Ky Ha KOHTAKTHBIN MPOBOJI B PEKUME MaKCUMaJIbHOIO BETPA.
Pacuer BeTpoBOI HArpy3KH Ha HECYLIUHN TPOC, IIOKPBITHII IOJIOIEAOM.

Pacyet BeTpoBOIl Harpy3Ky Ha KOHTAKTHBIN MPOBO/I, IIOKPBITHII TOJIOJIEOM.

Pacuer cymmapHON Harpy3Ky Ha HECYIIMM TPOC P MaKCUMaJIbHOM BETPE.

10. Pacyer cymMMapHO# Harpy3Kd Ha HECYIIUI TPOC B PEXKUME TOJIONIEa C BETPOM.

PobhdRE

©oo~No O

BriBonl.

KoHTpoiibHBIE BOITPOCHI
1. TlosicHuTe, ISl Yero MPOU3BOISAT pacdyeT HArpy30K, NEHCTBYIOIIMX HA MPOBOJA KOHTAKTHOMN
CETH.
Ykaxute, kKakue (aKTOphI BIUAIOT Ha U3MEHEHHUE TOJIOJICTHON HATPy3KH.
Pacckaxute, uTo Takoe K03 OUIIMEHT Meperpy3Ku.
4. Tlosicuute, mouyeMy Ha KOHTAaKTHOM MPOBOJIE T'OJIOJIE/IHAs HArpy3ka NMpUHUMAETCA B JIBa pas3a
MEHbIIIe, YeM Ha HECYIlleM TPOce.
OOBsicHUTE, OT YEeT0 3aBUCUT BEJIMYMHA BETPOBON HATrpy3KU Ha MPOBOJIa KOHTAKTHOW CETH.
6. IloscHuTe, MOUEeMy MpH pacyeTe BETPOBOM HArpy3KW Ha KOHTAaKTHBIM TPOBOJ IS pacdeTa
MIPUHUMAIOT BBICOTY CEUEHMSI KOHTAKTHOTO MTPOBO/IA.

wmn

o



Tab.auya I76

A3pOIHHAMHYECKHH KOIPPHUHEHT ;1060B0r0 CONPOTHBIICHHS NPoBoa BeTpy C,.

[IpoBona Kospduunent C,
OauHoYHbIe NPOBOAA U TPOCHI AMaMeTpoM Oosiee/meHee 20 MM, a 1112
TaK)Ke MPOBOJA M TPOCHI, MOKPbLITbIE IO10NEA0M B
OaunHOYHbIE KOHTAKTHbIE MPOBOAA M HECYLLUHE TPOCHl KOHTAKTHOM 125
MOABECKH C YYETOM 32KMMOB H CTPYH ’
OanHOYHbIE OBAaIbHbIE KOHTAKTHbIE MPOBOA 1,15

i

OanHoYHble KOHTaKTHbIE NMpoBoaa ceyeHnem 150 mm~ 1,30
JlBoiiHble KOHTAKTHbIE MPOBO/A MPH PACCTOHUH MexAY HUMH 40 MM 1.55/1.85
Ha HYyJIeBbIX MECTaX M HachInsx 10 /6onee 5 M ’ ’

IIpakTHyeckoe 3aHATHE

Pasnen 12. Pesieiinas 3amuTa oT1eJIbHbBIX 3JIEMEHTOB CHCTEMbI 3JIEKTPOCHAOKEHU S

Tema 12.1 PesteiiHasi 321U TA JIEKTPUYECKUX ceTell 1 000py10BaHUS

Tema: M3yueHue cxembl 3alIUTHI IPUCOETUHEHUSI.

Leab padoThl: HAayuYUTHCS PACCUMTHIBATD M BBIOMPATh JUIMHBI TPOJIETOB LIEMHOW KOHTaKTHOMN
MIOJIBECKH.

HcxonHble JaHHbIE: B KQ4eCTBE UCXOJHBIX JAaHHBIX BBHIOMPAIOTCS JaHHBIE MPOBOJOB MO Tabn. 2 u
Harpy3KH, paCCUUTaHHbIE B MPAKTUYECKOM 3aHATHH Ne 4.

Wcxonusie mangbie cBoauM B Tadi. 11.

. o Harsoxenn
Harpy3sku, neiicTByroiue Ha TpoBo/ia IEMHOM aTAKCHNC
. MPOBOJIOB,
KOHTAKTHOM MojBeckH, naH/m
Tum naH
KOHTaKTHOM
D omecin HECYIIIETO Tpoca Komraxrs
IMOJIBECKH
a gkr | Pxo |Put  [Prxo | Prat |On grr | Qvmax | Qrmax Y P oro
poBOJa

Tum nogBecku mo PEryJIMPOBKE HATAKCHUSA ITPOBOJOB — MHNOJYKOMIICHCUPOBAHHAA

KoHCTpyKTHBHAs BBICOTA IIEMHON KOHTAKTHOW MOJIBECKH MepeMeHHOro Toka, h = 1,8 m
KoHcTpyKTHBHAS BBICOTA IIEMMHON KOHTAKTHOW MOJABECKH IMOCTOSHHOTO ToKa, h=22 M
[TepemMeHHBIN TOK — KOHCOJIU U30JIMPOBAHHBIE

ITocTOSIHHBIN TOK — KOHCOJIH HCHU30JIMPOBAHHBIC, KOJIUYCCTBO U30JIATOPOB B TUPIAHAC — 2 mT.

Harskenrne nmpoBOJOB LIETTHON KOHTAKTHOW MOJBECKH CIEAyeT BBIOpaTh, MoNb3ysch [7, c. 170, Tadm.
I14].

Kpatkue TeopeTudeckne cBeieHust

HopmanbHoe B3anMoeiicTBUE TOKOIIPUEMHUKOB C KOHTAKTHBIMHU TTOJIBECKAMU TIPU BETPE MOXKET OBITh
HapyUICHO BCJEICTBUE OONBIINX TOPU3OHTAIBHBIX OTKIOHEHHH KOHTAaKTHOTO MPOBOJA OT OCHU
TOKONPUEMHUKA, JJIUTEIBHBIX YCTOWYUBBIX BEPTUKAIBHBIX KOJIEOAHWH  MPOBOJIOB

KOH-



LEMHBIX TMOJBECOK B mposerax. [lpu CHIBHOM BeTpe MOXET MPOU30MTH OOpPBIB WM BCIEACTBUE
KacaHMs 3a3€MJICHHBIX KOHCTPYKLIUI MEPEKOT IPOBOJIOB.

YroObl 0OecreynTh BETPOYCTOMYMBOCTh KOHTAKTHOM MOABECKH, HEOOXOAMMO MPaBUIBHO BHIOPAThH
JUIMHBL TIposieToB. OT JAJIMHBI NPOJETOB 3aBHUCUT M CTOUMOCTh COOPYXEHHMS M OSKCIUTyaTalluu
KOHTAaKTHOW ceTh. IlodToMy I©IpM NPOEKTHPOBAHUM KOHTAKTHOM CETH [UIMHBI €€ IIPOJIETOB
YCTaHaBJIMBAIOT BCErZa MO0 BO3MOYKHOCTH OONBIIMMM, HO C YYE€TOM OIPaHHYEHHH, BBI3BIBAEMBIX
YCIOBUAMHU OOECTI€YeHUS Ha/IeKHON paboTHI.

OCHOBHBIMU OTPaHUYEHUSMU SBISIOTCS: JOIMYCTUMOE OTKJIOHEHHWE KOHTAKTHOIO MPOBOAA OT OCH
TOKONIPUEMHHUKA B TPOJIETE MOJ JACUCTBHEM MAaKCHMAJIBHOTO BETpa WJIM BETpa HpPU TOJIOJIEAE Ha
IIPOBOJIAX.

Pacuer 1yMH TPOJIETOB BBIMOJHIETCA JUIS TJIABHBIX M OOKOBBIX JKEJIE3HOJOPOXKHBIX IyTeH
KEJIe3HOJOPOKHON CTAHLIMU U NIeperoHa, Uil KOHTAaKTHOM IOJBECKH, PACIOI0KEHHOW Ha HACBIU U B
BBIEMKE, a TaK)Ke JUUIsI TOJIBECKU Ha KPUBOM yUYaCTKe KeJIe3HOIOPOKHOTO My TH.

CHauaza mpou3BOAUTCS BEIOOP PACUETHOTO PEKUMA.

Jiist BEIOOpa pacueTHOTO PeXUMa CpaBHUM T'OPU30HTAIbHbBIE BETPOBBIC HATPY3KH B JBYX PEKUMAX: B
pEeXHUME MaKCHMAJIbHOTO BETpa M B PEKUME rojojiefa ¢ BETpOM. 3aTeM I10 HauOoJibLIed Harpyske
BbIOEPEM PACUETHBINA PEKHUM.

Jlns pacueToB BbiOMpaeM u3 Tab. 11 HeoOXoauMble TaHHBIE.

CpaBHHMBaeM BEIMYMHBI BETPOBBIX HArpy30K Pxn M Prki JEHCTBYIOIMIMX HA LENHYI0 KOHTAKTHYIO
IIOJIBECKY B PEXHMME MAKCHUMAaJIbHOIO BETPA M B PEXKHMME roJiojie/la C BEeTPOM U BHIOMpaeM pacdyeTHbIN
PEKUM 110 BEJIMYMHE HAUOOJBILEH HATPY3KHU: Pxn, PIKII

Ecnu pacueTHbIM pexxuMOM OyAeT PeKUM MaKCUMaJbHOI'O BETPA, 3TO 3HAYUT, YTO HAMOOINbIIME
Harpy3Kd KOHTaKTHAs MOJIBECKa BOCIPMHUMAET UMEHHO B 3TOM pexume. Eciu pacueTHsIi pexum —
peXUM rojojela ¢ BETPOM, TO U JUIMHY HpojieTa Mbl OyJeM pacCUMThIBaTh C yY€TOM Harpys3ok,
BO3HMKAIOIIUX B PEXKHUME I0JI0JIEAa C BETPOM.

OKBMBAJICHTHAsl Harpy3ka — 3TO Takas Harpys3ka, KOTOpas BbI3bIBAET TAKOE K€ TOPU30OHTAIBHOE
OTKJIOHEHHE KOHTAaKTHOTO TPOBOJA, KaK M HArpy3KH, BO3HUKAIOUIME B KOHTAKTHOM IIPOBOZE OT
peaxIy B CTpyHE IPU B3aUMHOM BETPOBOM OTKJIOHEHMH KOHTAKTHOTO IIPOBOJIA M HECYLIETO TpOca.
Jomyctum, 4TO 9Ta Harpys3ka paBHa HYJIO, TOTJa MPOU3BOJUM pPacuyeT MaKCHMAJBHO JOIyCTUMOMN
JUIMHBI TIpoJieTa 0e3 y4yeTa S5KBUBAJIEHTHON Harpy3Kku o ¢popmye:

K 2 2
Imax = 2 * bK.()(m - yk + \/(bk.don _yk) —a M
PIG’I
I'ne K-HatskeHHMe KOHTAKTHOTO TTPoBOJ, naH;
Dx.son — JIOMYyCTUMOE TOPU30HTAILHOE OTKIIFOYCHHE KOHTAKTHOTO MPOBOJAA OT OCH TOKOTPUEMHHKA,
M;

bK.aon :0,5 M [1, C23],
a — 3Ur3ar KOHTaKTHOTO TIPOBOIA,M [2, c.23];

Yx — IPOTHO OIOPHI MTOJ1 ISHCTBHEM BETPA Ha YPOBHE MOJIBECa KOHTAKTHOTO MTPOBO/IA [5, c.146]
Pacuer cpenneil IIMHBI CTPYHBI IPOU3BOIUM 110 opMyIIe:

gy *ln
S, =h-0,11530
T

o

rie h- KOHCTPYKTHBHAS BBICOTA IIEMTHON KOHTAKTHOM TOABECKH,M;
T, - HaATSDKEHHE HECYIEro Tpoca, COOTBETCTBYIOIIME OECIpPOBECHOMY MOJOXKEHHIO KOHTAKTHOIO
nposoja, naH;
T, =0,8*Tmax —171s1 OUMETANINYECKUX HECYIIUX TPOCOB;
T.=0,75*Tmax — i1 MEHBIX HECYIIHX TPOCOB;
Tmax — MaKCUMaJIbHOE IOy CTUMOE 3HaUEHUE HATSHKEHUS! HECYIIETO TPOCa U3 UCXOTHBIX TaHHBIX.
Teneps MO UMEIOIMIKUMCS pacyeTaM Mbl CMOKEM PACCUUTATh 3HAYEHUE SKBUBAJICHTHOW HArpy3Ku MO
dhopmyie:



_8KT(h,*p,

pKH_pHT*K |2 +Yr = Y&
p — mex qurax )IaH/M
’ 10,6s_KT ’ ’
T+K+—"5—
Ot * |

I'me hu- ayTMHA MOIBECHOW THPJISH/IBI H30JISITOPOB HECYIIETO TPOCa, [5, c.146];

YT - JOMYCTUMBIN TTPOTUO OMOPHI MO IEHCTBUEM BETPA HA YPOBHE MOJIBECA HECYIIIETO TPOCa
[4,c.146]

T — HaTsHKEHUE HECYLICTO TPOCa,
T =TaOoM — AJI1 KOMIICHCUPOBAHHBIX HCITHBIX KOHTAKTHBIX ITOJABCCOK
T=Trax — AJI ITOJTYKOMIICHCUPOBAHHBIX HEIIHBIX KOHTAKTHBIX ITOABECOK

JInuHY MOBECHOM THPJISHIBI H30JIATOPOB HECYIIIETO Tpoca MpuHUMaroT paBHou 0,16 M (1ymmHA cepbru
U celjia) IpHU U30JIMPOBAHHBIX KOHCONSIX; 0,56 M — mpu JIBYX MOABECHBIX M30JIATOpaxX B THUPJISHIE;
0,73 M — npu Tpex; 0,9 M — npu yeThIpeX.

Janee mpou3BOAMM pacyeT MaKCUMaJIbHO JOIMYCTUMOM JUTMHBI MPOJIETa C y4YE€TOM SKBHUBAJICHTHOM
Harpy3KH:

Imax =2 ﬁ * |:bK.()0n - yK + \/(bk.()on - yk )2 - a2 :| ,Ma
KII — Mo

L < liax
CpaBHHMBaeM IOJYYCHHbBIC BEIMYHMHBI UTMH IPOJIETOB MEKAY COOOM, OHHM IOJKHBI OTIMYAThCS HE
6oiee, ueM Ha 5 %.

HtoroBreie 3HaUYCHUSI ITTUH TIPOJIETOB OMPECISIFOTCS COTJIacHO [2, . 26, Tabm. 2.6.2].

IopsaoK BHINIOJTHEHHUS
1. BriOpaTb pacueTHBIN pEXUM.
2. PaccunTtarh BEJIMYMHY MAaKCHMAJbHO JIOIyCTHUMOM JUIMHBI IpoJsieTa 0e3 yyeTa SKBUBAJEHTHOU
HarpyskH.
3. Paccumrtars BEeNMYHMHY CpEHEH JUTMHBI CTPYHBI.
4. PaccuuTaTh BEeIMYMHY 3KBHBAJIECHTHOMN HAarpy3Ku.
5. Paccunrtarh BeNMYMHY MaKCHUMAaJIbHO JAOIMYCTUMOM JUIMHBI IPOJIETa C YYETOM SKBUBAJIEHTHOM
HarpysKH.
6. ITlpom3BecTH OKOHYATEIBHBINA BEIOOP JUTHHBI ITPOJIETA IETTHOW KOHTAKTHOM MOJIBECKH.
Conep:xanue oTyera
1. Omnucanue BpIOOpA PaCYETHOTO PEKUMA.
2. Pacuer BeNIMYMHBI MAaKCHMaJbHO JOIMYCTUMOHM JIMHBI IposieTa 0e3 y4yeTa SKBHBAJEHTHOU
HarpyskH.
3. Pacuer BenMuuHBI CpeHEH IIMHBI CTPYHBI.
4. PacdyeT BeJIMUMHBI DKBUBAJICHTHOW HArPY3KHU.
5. Pacuer BeMMYMHBI MaKCUMaJIbHO JOMYCTUMOHM [UIMHBI TPOJiETa C yYETOM SKBHBAJICHTHOM

Harpy3KH.
6. OkoHYaTenbHBIN BEIOOP JUTMHBI MPOJIeTa IIEMHONH KOHTAKTHON MOIBECKH.
7. BBIBOIEL.

KoHTposbHbIE BOPOCHI
1. Kak M0XHO 00€CTieuuTh BETPOYCTOMYUBOCTD IIEMTHON KOHTAKTHOM TOJIBECKU?
2. UYro y4HTHIBAaET SKBUBAJICHTHAS HArpy3ka?
3. Uto 03HauaeT pacUyeTHHIN PEKUM MaKCHUMAJILHOTO BeTpa’?
4. Tlouemy [UIsI TIONyKOMIICHCHPOBAHHOW IOJABECKHA BBIOMPAETCS MAaKCUMATbHOE HATSIKEHUE
HECYIIEro Tpoca, a i1 KOMIEHCUPOBAaHHOW — HOMHHAJILHOE HATSKEHHE?
5. IMlouemy BaxkHO ommpathcs Ha TpeboBanus [ITYTOKC [2] npu okoHYaTETHHOM BHIOOPE JJTUHBI



npojuera?

IIpakTHYeckoe 3aHATHE

Tema 12.1 PesteiiHasi 32101 Ta JIeKTPUYECKHUX ceTell 1 000py10BaHUS

Tema:l3ydeHne npUHIUIHAIBHON CXEMBI 3aIITUTHI TUHUU OT MEX Ty ha3Hbix K3.

Heab 3aHATHS: TpUOOPECTH MPAKTHYECKHE HABBIKM B JCJIEHUM KOHTAKTHOM CETH Ha OT/IENbHBbIC
CEeKLMU U COCTABJIICHUU CXEMbl IUTAHUS U CEKIHOHUPOBAHUS KEJIE3HOJOPOKHOM CTaHLUU U
MIPWIETaloIINUX EPErOHOB.

Hcxonnble 1aHHbIE: CUCTEMY TOKa BHIOpATh U3 TabJl. 2, HOMEp CXEMBI 3ajJ]aeTcsl IpenoaaBaresnem |8,
npuioxenue 1].

KpaTkue TeopeTniyeckue cBeeHHs

Ha snexrpuduuupoBanusix muHusx D1IC noaydaer 3J1eKTPOIHEPTHIO Yepe3 KOHTAKTHYIO CETh
OT TSATOBBIX IMOJCTAHIUM, PACIOJIOKEHHBIX HAa TAaKOM PACCTOSIHUM MEXIy HHUMH, 4YTOOBI OBLIO
obecrieyeHo cTabmiIbHOEe HOMUHANIBHOE HanpspkeHue Ha DIIC u paboTana 3amuTa OT TOKOB KOPOTKOTO
3aMbIKaHUA.

JUist KaXKI0TO y4acTKa AJIeKTpU(pUIMPOBAHHOM JIMHUH TIPH €€ MPO- THPOBAHUH pa3padaThHIBAIOT
cxeMy mnHUTaHuad U cekuuonupoBaHus OK aktHoit ceru. Ilpu paspaboTke cxeM NUTaHUS U
CEKIIHOHUPOBAHMUSA KOHTAKTHOW CETH OJJIEKTPU(DUIMPOBAHHONH JIMHUM HCHOJB3YIOT THUIIOBBIE
MPUHLMIIHATIBHBIE CXeMbl CEKIIMOHHPOBAHUS, pa3pa0OTaHHBIE HAa OCHOBE OINbITA AIKCIUTyaTalllH, C
y4€TOM 3aTpaT Ha COOPY>KEHUE KOHTAKTHON CETH.

[Ipu cocTaBiaeHHH CXEMBbl CEKIIMOHUPOBAHUS KOHTAKTHOMN CETH Ha JKEJIe3HOI0POKHON CTaHIINH
YHCIIO CEKUUI TOJKHO OBITh BHIOPAHO B COOTBETCTBUHU C pabOTON IKEIE3HOJOPOKHON CTAHIUH, a
TaK)Ke YCJIOBHUSIMH 0OecTieueHus HaJIeXKHOCTU pabOThI CETU U y100CTBaMU €€ 00CITy )KMBaHHUS.

WznumHee apoOiieHne KOHTAKTHOM CETH Ha CEKUUH CHIKAeT €€ HaJeKHOCTb, YCIOXKHSICT U
yAOPOXKAeT ee yCTPOUCTBO.

Ha cxeme nOmMKHO OBITh TPETYCMOTPEHO NHTAHHE KOHTAKTHOW CETH IKEIIE3HOIOPOKHOM
CTaHIIMM U TMPUJIETAIONUX MEPErOHOB, MPOJ0JIbHOE CEKIIMOHUPOBaHUE (OTAeNIeHne KOHTAKTHOM ceTu
KEJIE3HOJOPOKHOM CTaHIMM OT KOHTAKTHOM CETH IEpEeroHa) M IONEPEYHOE CEKIMOHWPOBAHME
(BBIIEIIEHHE TPYHIIBI )KETIE3HOTOPOKHBIX MMyTEH B OTACIBHBIE CEKIIUN).

Ha npomexyTOUHBIX JKEIE3HOJOPOKHBIX CTAaHIUAX IPEelyCMaTpUBAIOT CEKIMOHHPOBAHUE
KOHTaKTHOM CeTH C 00erX CTOPOH KEJIe3HOAOPOKHOM CTAHITHH.

IIpoonpHOE CEKIIMOHMPOBAHUE MpEAyCMaTpUBaeT pas3felieHue B OTICJIbHBIE CEKIHUU
KOHTaKTHOM CeTH TMEepPeroHOB OT KOHTAKTHOW CETH >KEJIe3HOJOPOKHOM CTAaHIIMKM MO TJIABHOMY
KEJIE3HOJOPO)KHOMY ITyTH. OHO OCYLIECTBIIAETCS TPEXIPOJIETHBIMU M30JUPYIOLIUMHI CONPSKEHUSIMHU
aHKEpPHBIX yYaCTKOB Ha I[IOCTOSHHOM TOKE, a Ha TMEPEeMEHHOM TOKE — TPEXIPOJIETHBIMU
M30JIMPYIOIMIMMH CONPSKEHUSIMU U HEUTpaJbHBIMU BCTaBKaMM (Ha TOM KOHIIE JKEJIE3HOAOPOKHOU
CTaHIIMHU, TJE PACIOJIOKEeHA TATOBAs MOJICTAHIIMS, JOJDKHO OBITh MPEyCMOTPEHO pa3/ielieHne CEeKIIHiA,
MUTAIOIINXCS OT Pa3HbIX (a3 MePEeMEHHOTO TOKA).

W3onupyromiye conpspkeHus, pa3eioiie KOHTAKTHYIO CETh JKeJIe3HOI0POKHBIX CTAaHIIUN U
MIEPErOHOB, JOJDKHBI OBITH PACIIONIOKEHBI MEXIy BXOAHBIMU cBeToopamu wim 3HakoM «I paHuima
KEJIE3HOJOPOKHOM CTAaHIIUU» U MEPBBIMU BXOJHBIMU CTPEIOUHBIMH MEPEBOIAMU KEJIE3HOIOPOKHOM
CTaHIIMH.

HefiTpanpHas BcTaBka pacmojiaraercs 3a BXOAHBIM CBETOQOPOM B CTOPOHY meperoHa. J{muHy
HEHTpaIbHOW BCTaBKM BBIOMPAIOT C YYETOM HAXOMALIMXCS B OOpaIleHUH CEpHid DIIEKTPOBO30B U
anekTponoe3noBllutanre Ha MPOJONBHBIE CEKIIMU MOJAETCS MO HE3aBUCUMBIM MUTAI0, IIUM JIMHUSM
— (QugepaM KOHTaKTHOW ceTH, 4yepe3 HOPMaJbHO BKJIIOYEH, HbI€ CEKLIUOHHBIE Pa3bEIUHUTEIH.
Pa3benuuuTenu, ycTaHaBlIMBaeMble Ha MUTAIOUIUX JIMHUAX, HA CXEME MUTAHUS U CEKIIMOHUPOBAHUSA
o0o3HavaroT OykBoi @ ¢ MPHCBOEHHBIM HOMEPOM (COTJIACHO HOMEPY CEKIIUH).

W3onupyromue COnpsoKEeHUS JODKHBI ObITh  3allyHTHPOBAHBI MPOJOJIBHBIM CEKIIMOHHBIM
pa3zbeAMHUTENIEM, KOTOPBIA MpEeAHa3HAueH JUIsl PE3epBUPOBAHUS MUTAHUS CMEXHBIX HPOAOIBHBIX
CeKUUH U Ji71s1 6€30MaCHOCTH MTPOU3BOJICTBA padOT Ha U3OJIUPYIOLIEM COMPSHKEHUU.



Bce BbllleHa3BaHHBIE pa3bEAMHUTENM MMEIOT MOTOPHBIM MPHUBOJX W YNPABISIOTCA IO
TEJIEYNPABIICHHUIO.

JUis IIyHTUpPOBAHUS HW30JUPYIOIIMX CONPSDKCHUM HEUTPAIbHOM BCTABKU yCTaHABIMBAIOT
CEKLMOHHBIE PA3bEIUHUTENN C PYYHBIM MPHUBOJIOM, HOPMAJbHO OTKJIIOYEHHBIE, JUJISI TOTO, YTOOBI
HEBO3MOXHO OBIJIO MEPEKIIOYUTHh TaKUE PA3bEeIUHUTENN C IMyJIbTa TEJCYIPAaBICHHUS OUIMOOYHO WU
W3-32 UCKAKEHUSI KOMaH/Ibl TEJIECYTIPABICHUS.

PasbenquHUTEM M3ONUPYIOMIUX COMPSDKEHUN TOIDKHBI OBITh O0O3HAYEHBI 3arjaBHBIMU
OykBamu pycckoro ajdaBuTa, KOTOpbIE HAHOCST Ha MIPUBOJIC Pa3bEeIUHUTEIIS.

IlonepeyHoe CEKLMOHUPOBAHUE KOHTAKTHOM CETU MEXIY IKEJIE3HOJOPOKHBIMU IyTSIMU
OCYILECTBIISICTCA CEKLIMOHHBIMH U30JIATOPAMU, ONIEPEYHBIMH Pa3beIUHUTEISMH.

IIpy nomnepeyHOM CEKLIMOHUPOBAHUU B OTIENIbHBIE CEKLIHMHU BBIACISIIOTCS KOHTAKTHBIE
MOABECKH TIJIABHBIX JKEJIE3HOJOPOMKHBIX IMYTEH MEPErOHOB M KEIE3HOAOPOXKHBIX CTAHLMKU JAPYr OT
JpyTa; KOHTAaKTHBIE MOJBECKH OOKOBBIX KEJIE3HOIOPOXKHBIX MyTEH OT TIIIABHBIX JKEIE3HOAOPOKHBIX
MyTei; KOHTAaKTHbIE IOJABECKM IMyTeH il MPOU3BOACTBA IOrPYy30UHO-PA3TPY30UHBIX pabOT Ha
MOJBE3IHBIX JKEIE3HOJOPOXKHBIX MYTAX M TYINHUKaX, a TaKKe >KEJIE3HOMOPOXKHBIX IIyTeW s
MIPOM3BOJICTBA PabOT [Isi OCMOTpPA KpBIIe- BOrO 00OPYI0BaHMS MOJBHXKHOTO COCTaBa; KOHTaKTHBIC
CETH COPTUPOBOYHBIX FTOPOK U JKEIE3HOIOPOKHBIX ITyTEH CIIEUAIbHOIO HA3HAYECHMS.

[Iuranue Ha monepeyHble CEKUUU IMOAAETCS OT IVIABHOIO >KEJIE3HOJOPOKHOIO IyTH 4Yepe3
MONEpEeYHbIE HOPMAJIBHO BKJIIOYEHHBIE CEKLMOHHBIE pazbeAuHUTENU. Ha cexkunyu KOHTaKkTHOW ceTH,
r7Ie  TMPOU3BOJATCS MOTPY30YHO-Pa3rpy30uHble paboThl, pabOTBl MO OCMOTPY  KPBIIIEBOIO
000py10BaHUS TIOJBMKHOTO COCTAaBA TUTAHUE TTOAACTCS Yepe3 pa3beIUHUTEIHN C PYYHBIM IIPHUBOJIOM U
3a3€MIISIIOIIMM ~ HOXKOM. OTO  BBINOJIHSAETCS Ui TOro, uToObl coOionanach 0e30MacHOCTh
IIPOU3BOJICTBA PabOT CO CTPO- MOJIBHBIMU KpaHaMH U MOABbEMHBIMU MEXaHU3MaMH U IIPU MIOJAbEME HA
BbICOTY. lIpM OTKIIOUEHHMHM CEKIMM OT MHUTaHUS CEKUMOHHBIM pa3beIUHUTENb OJIHOBPEMEHHO
3a3eMJISIeT €€ M, KpOME TOT0, CO3/1aeT BUIMMBIN pa3pbiB LEMH IS JIUL, TPOU3BOASIINX PAOOTHI.

CeKUMOHHBIE H30JATOPbl M BO3AYLIHBIE CTPEJKU JOKHBI MMETh IPHUCBOEHHBIM HOMED,
MOTIepeYHbIE pa3beUHUTENN O00O03HauatoTcs OykBou Il ¢ 3azemusromuM HOkOoM — OykBoit 3. K
Ka)KJI0M U3 YKa3aHHBIX OYKB B Cllydae HEOOXOIUMOCTH J00aBISIOT IU(POBON HHAECKC, COOTBETCTBYIO-
WA HOMEPAM MOJABECOK COECIMHSAEMBIX KEIE3HOIOPOKHBIX ITyTEH U HANPABJICHUM.

[Ipn ceKIMOHUPOBAHUU >KENATENbHO OOXOAUTHCS MUHUMAIIBHBIM YHUCJIOM pa3beIuHHUTENEH,
pacnojarath uX rpynnamu, a He pa3MelaTh 0 BCeH TEPPUTOPUHU KEJIE3HOJOPOKHON CTaHIIUH.

YcTaHOBKa IBYX pazbeIUHHUTENEH ¢ 000MX KOHIIOB CEKIIMU HE JOIMYCKaeTCs, MOCKOIBKY 3TO
YCJIOXKHSIET OTIEPATUBHOCTD JIEUCTBHI U HE 0OecTieurBaeT 6€30MacHOCTb.

Ha cxemax mnuTaHMs W CEKIMOHUPOBAaHUS KOHTAKTHOW CETH M MPOAOJBHBIX JIMHUHI
AJIEKTPOCHAOXKEHUsI JOJDKHBI OBITh TIOKAa3aHbl YCIOBHBIMH 0003HAaUYEHUSIMH: KOHTAKTHAasl CETbh;
Pa3bEIMHUTENN B HOPMAJIbHOM IOJIOKEHUHU, U30JIMPYIOIIUE CONPSKEHUS aHKEPHBIX YYaCTKOB, HEM-
TpaJIbHbl€ BCTaBKH; CEKIMOHHBIE H30JIATOPbl W BO3JYIIHbIE CTPEIKU C TPUCBOCHHBIMH UM
0003HAUCHUSIMH WJIK HOMEpaMH; HOMepa NyTel >KeJIe3HOJOPOKHBIX CTAHIIMA U TIEPEroHOB;
MIO/IbE3/IHBIE KEJIE3HOJOPOKHBIE Iy TH TATOBBIX MO/ICTAHIIHM, MIPUMBIKAIOIIIHE
HEeAJIeKTPU(UIIMPOBAHHBIE KEIE3HOAOPOXKHBIE MYTH; TPAHMIIBI yYacTKa, MOJUICkKAIIETO 3IIEKTPO-
CHA0KEHHUIO.

[IpononeHble pa3beAUHUTENH OOEUX TOPJIOBUH OOOPYIyIOT MOTOPHBIMH MPHUBOJAMH,
yIPaBIsi€eMbIMHU 110 TEJIEYIIPABICHHUIO.

Ha nwraromeld JMHUM TMOCTOSHHOTO TOKa HEMOCPEACTBEHHO Y TATOBOM IMOACTAHIIMU
YCTaHABIIMBAIOT Pa3beIUHUTENb ¢ MOTOPHBIM npuBoaoM. [Ipu nnuHe nuHum Gosee 150 M y mecta
MOACOEIMHEHUS TUTAIOLIEH JTUHUU K KOHTAKTHOW CETH JIOMOJIHUTENIbHO MOHTUPYIOT Pa3beaUHUTEND C
MOTOPHBIM IIPUBOJIOM.

[To oxkoHyaHWM pa3paOOTKU CXEMbl MHUTAHUS W CEKIIMOHUPOBAHUSA HEOOXOAMMO IaTh €€
ONHCaHue. W

Cxemy MUTaHUS U CEKIIMOHUPOBAHUS BEIUEPUMBAIOT 0€3 MacIiTada.

HOpH}]OK BbIINOJTHCHHUA



BrImoaHuTE pO10JIbHOE CEKIIMOHUPOBAHUE yUYacTKa KOHTAKTHOM CETH (Ha cxeme).
BrImoHUTE NOTIepeyHOe CEKIIMOHUPOBAHNE YUACTKa KOHTAKTHOM ceTH (Ha cxeme).
[ToakmounTh NUTAHKUE HA MPOJIOJIBHBIE CEKIIUU (Ha CXEME).

[ToaxmrounTh MUTAHKE HA TTOTIEPEYHBIE CEKIIUU (HA CXEME).

BrinonHuTh onrcanre cxeMbl MTUTAaHUSL U CEKIIMOHUPOBAHUS.

SAEIE S

Conep:xkanue oTyera

1. BeinosnHenHas cxeMa NUTaHUS U CEKLIMOHUPOBAHUS.

2. JlaTp onucaHue MOHATUSA IPOJOJIBHOIO CEKIIMOHMPOBAHUS y4acTKa KOHTAKTHOHM CETH,
YEeM BBIIIOJIHACTCS.

3. JlaTp onMcaHue NMOHATHA IONEPEYHOIO CEKIIMOHMPOBAHUS y4acTKa KOHTAKTHOM CETH,
YEeM BBIIIOJIHACTCS.

4. JlaTp onvcanue, Kak IOJKIIOYAETCs IMTAaHUE HA IIPOIOJIbHBIC U ITONIEPEYHBIE CEKIIUH.

KouTpoJibHbIE BOpOCHI
Uro Takoe CeKIIMOHUPOBAHUE KOHTAKTHOM CeTH?
YeMm BBINOJIHAETCSA MPOI0IBHOE CEKIMOHUPOBAHUE?
OOmbscHUTE Ha3HAUCHUE HEHTPAIIbHOM BCTaBKHU.
YeM BBINOIHSAOT MONEPEYHOE CEKITMOHUPOBAaHUE?
[loueMy mnuTaHME HAa KOHTAKTHYIO CETh TYIIMKOB M JKEJIE3HOJOPOKHBIX IIyTeH,
MpelHa3HAYEHHBIX JUISI TMPOM3BOJACTBA IOTPY304YHO-PA3TPY30YHBIX padoT, TMojaercs dYepes
Pa3bEeIMHUTENN C 3a3eMIISIIOLIMMU HOKaMu?

IIpakTHYeckoe 3aHATHE
Tema 12.2 PacueT yCTAHOBOK 3aLIIUT
Tema: «Pacuer yctanoBok MT3 u TokoBO# oTceukn. BeiOop cxembl coequHenus TpaHchopMaTopoB
TOKa.
Heab 3aHATHSA: HAYYUTHCS ONPENEIATh YCIOBHbIE 0003HAYEHUS MPUHSATHIC HA IMJIaHAX KOHTAKTHOM
CEeTH
Hcxonnble 1aHHbIC: UCXOAHBIE AaHHBIE BBIOMpPAIOTCS M3 Taba. 12 coriacHO MOJOKEHUIO (aMUIUU
oOyyaromerocs B xypHaie.

s E

Kpartkue Teoperuueckue cBeieHust

HoMorpaMmbl — 3TO KOMIUIEKC KPHBBIX, MOJYYEHHBIX B PE3yJbTaTe BBHIMOJHEHUSI PAcueTOB JJIUH
MPOJIETOB C TOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTUM MO JIUHaAMU4Yeckoil wmeromuke [7, c. 177,
npuwioxkenue 12]. OHM MO3BOJSIOT OMPEAEIUTh MAKCUMAJIbHO JOMYCTUMYIO UIMHY MPOJIETOB IS
MMOJABECOK PAa3HBIX THUIIOB B PEXUME MAKCHMAaJIBHOTO BETpa M B PEXUME TOJoJeda ¢ BETPOM s
MPSIMBIX M KPUBBIX YYACTKOB KEJIE3HOAOPOXKHOTO My TH. [Ipu 3TOM HE HY>KHO BBITIOJHATh YTOYHEHHBIX
pacyeToB, a, 3HAas 3aJaHHBIA THUI TOJABECKM W THI KOHCOJCH, CJIeAyeT TOJb30BaThCsl JTaHHBIMU
KIIMMATUYECKUX YCIIOBUI U TaHHBIMU pelibe()a MECTHOCTH.
[To HOMOTpaMMaM OMpeACNSIIOT JUIMHY MpoJieTa B PEKHME MaKCHMaJIbHOTO BeTpa W ToJojiefa ¢
BETPOM. DTO CIIEIYeT BBIMOJHATH CIACAYIOIMIMM O0pa3oM: MO KPUBBIM JIEBOM IUIOCKOCTH HAXOMST
TOYKY, COOTBETCTBYIOIIYIO CKOPOCTH BETPa M TOJIIIMHE CTEHKH Tojojieqa. OT 3TOH TOYKH MPOBOIUM
TOPU3O0HTAIIb JI0 MEPECEUEHUs C KPUBOU, COOTBETCTBYIOIIEH pesibey MECTHOCTH — MPSIMOMY YUYaCTKY
MyTH WIK 3aJaHHOMY 3HA4YCHHIO KpUBOHW. [lo MOIydyeHHOMY MEPECeUeHUI0 M OMNPEACNSIOT JIUHY
rpoJieTa.
Tak ompenensioT JIMHY MpoJIeTa I ABYX PEKUMOB — PEKHMa MaKCUMAaJIbHOTO BETpa M PEXHMa
roJiojie/ia C BETPOM, CPaBHUBAIOT MEXKIYy COOOW M OMPEAEISIOT PAaCUETHBIA PEXUM MO HauMEHbIIEH
BEJIMUMHE JJIUHBI TposeTa. MToroBble 3HAUCHHs UIMH TMPOJETOB HE JOJDKHBI MPEBBIATH ATUHBI
MIPOJIETOB, OTIPENIeNICHHBIE B [2, ¢. 26, Tabm. 2.6.2].
IIpakTHYeckoe 3aHATHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKH B CHCTEMBbI 2JICKTPOCHA0KeHUS
Tema: N3yuenne cxemsl AIIB BJI.

[lenb 3aHATHSA: HAYYUTHCS BBIOMPATH (DUKCATOPHI IS MPOMEKYTOUHBIX, TICPEXOTHBIX OIOpP H
OTIOp CpPEeHEN aHKEPOBKHU.



Hcxonnple naHHBIE: HMCXOAHBIC NaHHBIE BBIOMpAIOTCA M3 TalOJd. 5 COTJIACHO TOJIOKEHUIO
(hamuiiu 00yUaromerocs B JKypHaie.

Tabnuma 5
Wcxonupie naHHbIE
Bapuanr Penbed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 1500y 1800 800
JnuHa mposera, 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

Bo3zBbinieHue Hapy’KHOI'0 peiibCa HaA BHYTPCHHUM JJISI BCCX BAPUAHTOB IIPUHATH 40 MM

KpaTkune TeopeTrueckue cBeIeHUS

YerpoiicTBa, ¢ MOMOLIBIO KOTOPBIX KOHTAKTHBIE IIPOBOJA YIAEPKUBAIOTCA B TOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM IOJIO)KEHHMM OTHOCHUTEJIIBHO OCH  KEJIE3HOJOPOXKHOro MmyTH (ocu
TOKOTIPUEMHUKA), Ha3bIBAIOTCS (PUKCATOPAMH.

Ha r1yaBHBIX JK€JIE€3HONOPOXKHBIX IIyTSAX IEPErOHOB U HKEJIE3HOAOPOKHBIX CTaHIMU MU

MIPUEMOOTIIPABOYHBIX IKEJIE3HOJOPOKHBIX IMYTAX, I/I€ CKOPOCTh JIBWXKEHHUS mpeBbimaer 50 km/d,
yCTaHaBJIMBAIOT COWJIEHEHHbIE (DUKCATOPBI, COCTOSIIME M3 OCHOBHBIX M JIETKUX JOMNOJHHUTENbHBIX
CTEpXKHEH, CBSI3aHHBIX HETIOCPEICTBEHHO C KOHTAKTHBIM ITPOBOIOM.
[Ipsimble puKcaTOpbl UCIONB3YIOT IPU MUHYCOBBIX (K OIOPE) 3Ur3arax KOHTAKTHOTO MPOBOJA WK IIPU
TOPU30HTAJILHOM yCHWJIMH, HAIIPaBICHHOM OT OIOPHI B CiIy4yae WU3MEHEHUs HAIpaBJICHUS KOHTAKTHOIO
IpOBOJIa; 0OpaTHBIE (PUKCATOPHI — MPHU IUIOCOBBIX (OT OMOPHI) 3UT3arax KOHTAKTHOTO MPOBOJA WU
TOPU30HTAIIEHOM YCHIIMU K OTIOpe (MO ICPKUBAIOIIEMY YCTPOUCTBY ).

[Tpu Gonpmmx ycwmmsx (6oxee 200 H) or m3MeHeHUsT HanpaBJICHUs] KOHTAKTHOTO MPOBOJa HA
BHEIIIHEH CTOPOHE KPUBOW MOHTHPYIOT THOKHe ¢ukcaTopsl. B IIpaBunax ycTpoiicTBa U TEXHUYECKOM
JKCIUTyaTallud KOHTAKTHOW ceTu [2] ompesenieHbl YCIOBHSI YCTAaHOBKM THOKHX (DUKCAaTOpoB. OTH
yCIIOBHS MIPUBEJICHBI B TA0II. 6.

B o603Hauenusx ¢pukcatopoB OYKBBI U IUQPPHI YKA3BIBAIOT HA €0 KOHCTPYKIIMIO, HAMPSKEHHE
B KOHTAKTHOM CETH, JUII KOTOPOTO OH INpeIHa3HauYeH, U reoMeTpuieckue pasmepsl: @ — ¢uxcarop, I1
— TPSIMOH,

O — o0paTHbIi, A — aHKepyeMoil BeTBH, T — Tpoca ankepyemoii BeTBH, I — rudkuii, C
— BO3JYIIHBIX CTpPENOK, P — pomMOOBUIHBIX MoABeCOK, VI — HM30IUpPOBaHHBIX KOHCOJIEH, Y —
yCUIICHHBIH, M(ppa 3 — Ha HanpshkeHue 3 KB (s TUHHIA TOCTOSTHHOTO TOKA), 25 — Ha HANPSIKCHHE
25 xB (mst muaMit mepeMenHoro Toka); pumckue nudpsr I, I, III u 1.1, — xapakTepusyoT IIUHY
OCHOBHOTO CTEpKHsI (prKcaTopa.

Y ciioBHs yCTaHOBKH THOKHX (PHKCATOPOB

MaxkcuManbHBIN paJnyc KPUBO, M, TPU KOTOPOM MPOU3BOAUTCS YCTAaHOBKA

PacuerHas ckopocTh
rHOKKX (pUKCaTOpPOB, PH JITUHE MPOJIETa, M

BeTpa, M/c
40 50 60 70
Jlo 25 900/1150 1000/1150 1100/1250 1150/1350
30 750/850 800/950 850/1050 900/1100
35 600/750 650/800 650/850 -/850
40 500/600 500/650 550/700 -




45 400/500 450/550 -/550 -

50 350/450 350/450 - -

[Ipumeuanusi. B uucnurene yka3zaHbl paguychl JJisi OAHOTO KOHTAKTHOTO MPOBOAA, B
3HaMeHaresne — Juist 1ByX. [Ipodepku 03Ha4aroT, YTO B ATUX YCIOBUSIX YCTAaHOBKA TMOKUX (PUKCATOPOB
HE JIOMYCKaeTCsl.

JUIMHBI OCHOBHBIX CTE€p)KHEW (PUKCATOPOB BHIOMPAIOT B 3aBUCHUMOCTH OT rabapHuTa yCTaHOBKH
OMOp, HaIMpaBJCHUS 3UI3ara KOHTAaKTHOT'O MPOBOJAA, JUHBI JIOMOJHHUTEIBHOrO CTepxKHsA. [[nuHa
JIOTIOJTHUTEIBLHOTO CTepkHs npuHaATa 1200 mm.

@ukcaTopsl AN M30JUPOBAHHBIX  KOHCOJEH  OTIMYAIOTCS OT  (PUKCATOPOB  JUIA
HEU30JIMPOBAHHBIX KOHCOJIEM TEM, YTO Ha KOHIIE OCHOBHOIO CTEpPKHS, OOpalleHHOM K KOHCOJIH,
BMECTO CTEpKHSI C HApe3KOW JJIsi COCIMHEHMS C M30JISITOPOM MPUBAPEHO YIIKO JJIsi COSAMHEHUS C
KOHCOJIBIO.

["aGaput omop U COOPYKEHHUI — ITO PACCTOSTHUE OT OCH KPaWHEro KeJIe3HOAOPOKHOTO My TH
JI0 BHYTPEHHET0 Kpas (pyHIaMEHTOB WM ONOp KOHTAKTHOU ceTu. Ha meperonax u »ene3HoJOpOKHbIX
CTAHIIMSIX 3TO PACCTOSTHUE TOJKHO OBITH HE MeHee 3,1 M, a B CHET03aHOCHMBIX BBIEMKAX M Ha BBIXOAAX
u3 Hux Ha anuHe 100 m He meHee 5,7 M. Ha KpuBBIX ydacTKax *e€JIe3HOIOPOKHOTO MyTH YKa3aHHbIE
pacCTOsTHUSL YBETUYUBAIOTCS B COOTBETCTBUH C Ta0apUTHBIM YIIIUPEHUEM.

Onpenenutb rabapuT ONOp KOHTAKTHON CETH CIEAYET, MOJIb3ysAch Tao. 7.

Omnpenenenue rabapuTOB ONOP KOHTAKTHOW CETH

Paccrosinue I' VYBenuuenue paccrosuus I' npu
VYBenuuenue paccrosaaus [ npu
(rabapur) Ha BO3BBIIICHUH HAPY >KHOTO pejibca
. T000M BO3BBIIIICHHH HAPYKHOTO .
Panuyc kpuBoii, M pPsIMOM (BHYTpEHHSISI CTOPOHA KPUBOIA),
penbca (Hapy>XKHast CTOpOHA
y4acTKe MyTH, .
KpHUBOI1), MM
MM

40 |60 80 100

1500 2450 25 110 {160 215 270
2750-3100 25 80 120 160 200

1200 2350 30 115 |165 220 275
2750-3100 30 85 (125 165 205

1000 2450 35 120 (175 225 280
2750-3100 35 90 (130 170 210

800 2450 45 30 180 235 290
2750-3100 45 100 (140 180 220

600 2450 60 145 1195 250 305
2750-3100 60 115 |155 195 235




400 2450 90 175 225 280 335

2750-3100 90 145 185 225 265

[Topsimok BeIMOJIHEHUS

Onpenenutb rabaputThl OMOP Ui OPSIMOr0 Y4acTKa >KEIe3HOAOPOKHOTO MyTH, AJIS ONOPhI Ha
BHEIIIHEW U BHYTPEHHEN CTOPOHAX KPUBOM.

[TonoGpatk TUMOBBIE (PUKCATOPHI AJIs1 YCTAHOBKH Ha MPOMEXYTOUYHON OMOpPEe KOHTAKTHON CeTH
Ha y4acTKe IIEPEMEHHOI0 TOKa:

— Ha NPAMOM Y4acCTKe KEJIE3HOLOPOKHOIO Iy TH;

— Ha BHYTPEHHEW CTOPOHE KPHUBOW;

— Ha BHEUIHEH CTOPOHE KPUBOM.

CunTaTh Ha IPSIMOM YYaCTKE JKEJIE3HOA0POKHOTO ITyTH 3UT3ar K OIOpe KOHTAKTHOM CETH.

JlaHHBIC cBeCTH B TaOII. 8.

[TonGop THUMOBBIX (UKCATOPOB Ui MyHKTOB 2—4 cieqyeT MpOW3BOAWUTH, NOJB3ysich [8, c. 49,
npujioxeHue S].

[Tox6op TUMOBBIX (PUKCATOPOB

No Mecto yctaHOBKH oropsl U]  ["abaput
Tun onopsl Tun ¢ukcartopa
n/m BETBb I10JIBECKU OIOpBI
[Ipamas
1 IIpomexxyTounas | BHemHss CTOpOHa KPUBOU
oropa
BuyTpeHHss cTropoHa
KpUBOU
Ormopa A:
pabouasi BETBb
IlepexonHas
oropa, AHKepyemasi BETBb
2
HEN30JIMpYylolee
CONPSIKEHUE Ormopa b:
paboyJasi BETBb
AHKepyemasi BETBb
Ormopa cpenHen
3 pa ¢p [Tpsimast
AHKEPOBKHU
3. TlogoOpaTh TUMOBBIE (PUKCATOPHI Ul YCTAaHOBKM HAa MEPEXOAHBIX OMOpaX HEU30JIMPYIOIIETO
CONPSDKEHMS] y4YacTKa KOHTAaKTHOM CETHM IIEPEMEHHOI0 TOKa, Ha NPSIMOM  y4acTKe
KEJIE3HOJOPOKHOTO Iy TH.
JlaHHBIC cBeCTH B Ta0II. 8.
4. HauepTuTh cXeMy CpeAHEH AaHKEpOBKHM M MOA00paTh (HUKCATOPHI Ui OINOPbI CpeaHEei

AQHKEPOBKU KOMIIEHCUPOBAaHHON KOHTAaKTHOM MOJABECKU EPEMEHHOT0 TOKA Ha MPSIMOM Y4YacTKe



N

o oA

KEJIE3HOJJOPOIKHOTO Iy TH.
JlaHHBIC cBeCTH B Ta0II. 8.

Conepxanue oTuera

Omnwucanue onpezeneHuss rabapuToB ONOp UL MPSIMOTO y4yacTKa JKEJIE3HOIOPOKHOTO MYTH,
JUUIS OTIOPBI Ha BHEITHEW U BHYTPEHHEW CTOPOHAX KPUBOM.

Onucanune mnoadopa TUMOBBIX (DUKCATOPOB JUIsI YCTAHOBKM Ha IMPOMEXYTOUYHOH orope
KOHTaKTHOM CeTH Ha pa3IMYHbIX yUyacTKax MepEeMEHHOr0 TOKa.

Onucanue moadopa TUMOBBIX (DUKCATOPOB JJISi YCTAHOBKM Ha MEPEXOJHBIX OMOpax
HEU30JIMPYIOIIETO COMPSIKEHUS] y4acTKa KOHTAaKTHOM CETH MEePEMEHHOro TOKa, Ha MPSIMOM
Y4aCTKe KEJIE3HOIOPOKHOTO My TH.

Cxema cpenaHeil aHKEpOBKM M MOA00p (UKCATOPOB JJIsi OMNOPBl CpPEeJHEW aHKEpOBKHU
KOMIICHCUPOBAHHOM KOHTAaKTHOM TIOJIBECKM TIEPEMEHHOTO TOKA Ha NPSIMOM yYacTKe
KEJIE3HOJOPOKHOTO Iy TH.

3anonHeHHas Taou. 8.

BrIBOIBI.

KoHTpoibHBIE BOIIPOCHI

Kakumu ObIBatOT NoAepKUBAIOIINE KOHCTPYKIIMA KOHTAKTHOU ceTu?

HazoBure npenmyiiecTsa n30JIMPOBAHHBIX KOHCOJIEH KOHTAKTHOW CETH.

Kakue ¢uxcaTopsl cienyer BbIOMpaTh Ha KPUBBIX yUacCTKax >KEI€3HOJOPOKHOTO MYTH MallbIX
paauycoB U Movyemy?

Ha kakyto Harpy3ky paboTaer JOMOJHUTENbHBIN cTepKeHb pukcaTopa?

OT yero 3aBHCUT BBIOOP THIIA KOHCOJIH U THIA (PUKCATOPA AJISi ONOPBI KOHTAKTHOW ceTh?

OT 4yero 3aBUCHUT BBIOOD THUIIA TSATU KOHCOJIU JIJIsl OTIOPBI KOHTAKTHOM ceTh?

HpaRaneCKoe 3aHATHE

Tema 13.1 YcTpoiicTBa aBTOMATHKH B CUCTEMbI 3JIEKTPOCHAOKEHUS
Tema: N3yuenne cxempr ABP

esab 3aHATUSA: HAYUYUTHCS PACCUUTHIBATH HATPY3KH, ICHCTBYIOIIME HA TPOBOA LIEMTHOM KOHTAaKTHOU
TTOABECKH, ONPEAEIIATh KOI(PPHUIIMEHTHI i1 pacdeTa B pa3IMYHBIX PEKHUMaX BO3JICHCTBHUS HATPY30K.
Hcxoanble AaHHBIC: TUI IIEMHOM KOHTAKTHOM MOJABECKM IJIaBHBIX IMyTEeH HA CTAHIIMU 10 33JIaHUI0 K
MPaKTHYECKOMY 3aHATHIO Ne 1; THUITBI BETPOBOTO M TOJIOJICAHOTO PAHOHOB COTJIACHO BapuaHTaM (TalJl.

2.1); HOpMaTHBHbBIC 3HAYCHHSI TOJIIUHBI CTEHKHU TOJI0JIE/Ia U CKOPOCTH BeTpa (Taodu. 2.2).

Taobmua 2.1

Tunel BETPOBOIO U I'OJI0JIEAHOTO PAOHOB

Homep BapuanTa

BeTpoBoii paiton

[Nononenueril paiton

1 I I
2 I1 |
3 I I
4 v Il
5 \ I

Tabnuua 2.2

HOpMaTI/IBHBIC SHAYCHUS TOJIIMHUHBI CTCHKH I'0JI0JIEAA U CKOPOCTHU BETPaA

Howmep rononennoro
WM BETPOBOIO palioHa

HopMaTvBHas TOIIIUHA
CTEHKH rosoiena, by Mmm

HopmaruBHast ckopocTh BeTpa, M/c

MakcuManbHasg Vimx

[Tpu rononene Vr

5

22

13

10

25

14




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

KpaTkue TeopeTnyeckue cBeeHUS

JI1s1 KOHTAaKTHOW CETH PEIIAIOIIUMH SBIISIOTCS HArpy3KU KIMMATHYECKOTO XapakTepa: BETep, IoJIo0Je]
U TeMmIeparypa BO3[yXa, NEUCTBYIOIIME B Pa3HbIX COUYETAHMIX. DTH HArpy3KH UMEIOT CIy4dalHbIN
XapakTep: UX pacyeTHbIE 3HAYEHUS 3a KaKoW-1MOO Nepuoa BPEMEHM MOTYT OBbITh OIpeaeseHBI
CTaTUCTHUYECKOW 00pabOTKOM JaHHBIX HAOIIOAEHUH B pailoHe MeKTPUPUIUPOBAHHON JINHUH.
Harpy3sku, neiicTByromnye Ha IpoBOJa KOHTAKTHOM CETH, IEATCA Ha ITOCTOSIHHBIE, KPATKOBPEMEHHBIE
1 ocoObIe.

K nocTossHHBIM OTHOCATCS HArpy3KH: OT Beca KOHCTPYKIIMM, IPOBOAOB, Beca™ U JABJICHUS IPYHTOB,
TOPHOTI'O JaBJICHUS.

K xpaTkoBpeMeHHBIM HArpy3kam OTHOCATCS BETPOBBIE, FOJIOJIEIHBIE, TEMIIEPATyPHBIE KIMMaTHYECKUE
BO3JICHCTBUS.

K ocoObiM Harpy3kam OTHOCSTCS: CeMCMHMYECKHEe, B3pPBIBHOIO BO3JECHCTBUS, BO3HUKAIOIIUE OT
MOBPEXKACHNS KOHCTPYKLIUM U T.II.

JInsi yCTaHOBIIEHMSI PAcCUETHBIX KIMMATHYECKUX YCIOBUM IIOJNB3YIOTCS KapTaMH pPallOHUPOBAHUS
TeppuTOopuu Poccuu, s ypoLeHHBIX PACU€TOB BAPUAHTHI 331a€T IIPEIOJaBaTElb.

Harpys3ka oTr Beca NpoOBONOB SBIIAETCS PAaBHOMEPHO pPaCHpPENEICHHONM BEPTHKAJIBbHOM HArpy3KOH,
KOTOPYIO MOKHO OIIPEJENINTb, I0JIb3YsACh CIIPABOYHOM JINTEPATYPOH.

Pexomenayemasi BenmuumMHa Harpy3kd OT CTPYHOBBIX 3akuMmoB cocTaBisier 0,05 maH/m mpu omHom
KOHTAaKTHOM IIPOBOJE.

l'ononennas Harpy3ka BbI3BIBA€TCSl TOJIOJEAOM, MPEACTABISAIOUIMM CO0O0Ml CJIOM IJIOTHOTO JbJa
CTEKJIOBUIHOTO CTPOEHMsS ¢ MIOTHOCTHIO 900 kr/m>. [l pacdyeToB MOXKHO MPMHSATH, YTO TOJONE]
oOpasyercs HMIMHIPUYECKON (OPMBI C PAaBHOMEPHOW TONIIMHOW CTEHKH JIbJia, MO BO3JEHCTBHIO
Harpyska sIBJII€TCs] BEPTUKAJIbHOM.

Ha tonmuHy cTeHKH ronosnena Ha IpOBOJAX OKa3bIBAa€T BIMSHHUE THAMETP NMpoBoaoB. [losTomy s ee
ONpEIEICHUsT Ha MPOBOJAX M TPOCAX pa3HbIX JUAMETPOB 3aJaHHYIO TOJIIMHY CTEHKH TOJIOJIEAA
YMHOXAIOT Ha KOA)PHUITUEHT K .

Ha MHTEHCHBHOCTH ToJIONIEAHBIX 00pa30BaHUI OOJbIIOE BIMSHUE OKa3bIBAET BHICOTA PACIOIOKECHUS
MIPOBOJIa HaJl MOBEPXHOCTHIO 3eMJn. [IoaTOMyY ITpH pacueTe TOMIIMHBI CTEHKH TOJ0JIe[a Ha MPOBOAAX,
PacIOJIOKEHHBIX Ha HACBINAX, 3HAYEHHUE TOJILMHBI CTEHKU TOJIOJIE[a CIEIYyEeT TAKXKE YMHOXUTH Ha
MOMPaBOYHBIN K0P PUIMEHT A;".

PacueTHyro rosoneaHyr0 Harpy3Ky Ha IIPOBOJA KOHTAKTHOM CETH CJIEAyeT YMHOXHUTb Ha
KO3 (ULKEHT Meperpy3Ku Mr, YUYUTHIBAIOMINUNA U3MEHEHUE TOJIOJIEAHON HAarpy3KH B 3aBHCHUMOCTH OT
penbedHBIX YCIOBUNA PACIIONOKEHHS EMHON KOHTAKTHOM MOABECKH.

BeTpoBble Harpy3ku Ha IpOBOJia KOHTAKTHOM CETH 3aBUCAT KaK OT CPEIHENH CKOPOCTH BETPA, TaK U OT
XapakTepa MOBEPXHOCTH OKPYXKAIOLIEH MECTHOCTH U BBICOTHI PACIIOJIOKEHMS IIPOBOJOB HaJ 3eMiecil. B
COOTBETCTBUM CO CTpOUTENbHBIMA HOpMaMmu U npaBwiiamu CHull «Harpysku u Bo3aeiictBusi. HopMmbl
IIPOEKTUPOBAHMSD PACUETHYIO CKOPOCTb BETpa JUIsl 3aJaHHBIX YCJIOBHH (BBICOTBI PACIOJIOKEHUS
MPOBOJIOB HAJl MOBEPXHOCTHIO M IIEPOXOBATOCTH MOBEPXHOCTU OKPYXKAIOUIEH MECTHOCTH)
OTIPENIeNIAI0T YMHO)KEHUEM BEJIMYMHBI HOPMAaTHUBHON CKOPOCTH BeTpa Ha KOA(PGHHUIMEHT K 9 3aBUCSIIUIN
OT BBICOTBI PACITOJIOKEHUS ITPOBOJIOB HAJl TOBEPXHOCTHIO 3€MJIM M OT €€ IIEPOXOBATOCTH.

BerpoBas Harpy3ka Ha IpOBOJA LEITHONM KOHTAKTHOW ITOABECKHU SBIISICTCS TOPU30HTAIbHON HATPY3KOM.
[Topsimox BeIMOTHEHUS

. Bri6pate Harpy3ku ot cOOCTBEHHOTO Beca HECYIIEro TPOca M KOHTAKTHOTO IIPOBO/IA.

Bec KOHTakTHOro mpoBoJa gkn M BEC HECYLIETO TPOCAa JHT OIPENEISAETCS B 3aBUCHUMOCTH OT MapKu
npoBoAa no tadxa. 1.5 [11, c. 18], unu tabn. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].

Hampumep, ans vecymero tpoca [IBCM-70: gur= 0,586 maH/m; mnst konTakTHOTO mpoBojga Md-85:
gkn= 0,74 maH/m.

. Paccuutath Harpy3ky oT cOOCTBEHHOTO Beca LEMHOW KOHTAKTHOM MOABECKU:




g,=9,,+n*(9,, +9.),0aH | m (2.1)

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

1 — YHUCJIO KOHTAKTHBIX TTPOBOJIOB.

. PaccuuTath Harpy3ky Ha HECYLIUIA TPOC OT BEcCa roJiojea.

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

rae fr — Kod(h(UIMEHT neperpy3KH, YIUTHIBAIONIUI BIMSHHE BBICOTHI PACIIONIOKECHHSI MPOBOJIA HAJI
3eMJIe Ha MHTEHCHUBHOCTH TOJIOJIEAHBIX oOpa3zoBanwmii [7, c. 101];

n', =0,75 — nna BeleMKH IiyOuHOM Goee 6 M;

n," = 1,25 — s HackIM BICOTOMH Ooee 5 M;

mr = 1 — JuIs CTaHIMK, PACcTIONOKEHHON Ha HYJIEBOM MECTE.
Bp =K Kk b[mM] - pacueTHas TonmmHa KOpKH ronoiena, (2.3)

rae k' — KO3 UIMEHT, YYUTHIBAIOMIMKA BIUSHUE IUaMETpa HECYIIero Tpoca Ha TONIIUHY
roJIOJIEIHBIX 00pa3oBanuii [7, c. 100];
K" — KO3(pPUIMEHT, YYUTHIBAIOMINUN BIUSHUE BBICOTHI PACIOJIOKEHUS KOHTAaKTHOTO IMPOBOJA HA

TOJIIIMHY TOJOJEAHBIX 00pa3oBanuii (Ha HackImn) [7, c. 100].

PacueTHyl0 TONIIMHY CTEHKHM TrojojieJa C Y4YeTOM IIONPaBOYHBIX KOA(PQPHUIMEHTOB [OIyCKaeTCs
OKpYIJIATH A0 Onmxkaiiieit 1enoit uudpsl.

4.PaccunTtaTh Harpy3Ky Ha KOHTaKTHBIH IPOBOJI OT Beca rojojesna.

Ha xOHTaKTHBIX IPOBOAAX PAcCUYETHYIO TOJIIMHY CTEHKHU ToJjiojiefla yCTaHaBJIMBaOT paBHOU 50 %
TOJIIMHBI CTEHKHU, IPUHATON Ui MPOYMX MPOBOJOB KOHTAKTHOM CETH, TaK KaK 3[€Ch YUUTHIBACTCS
YMEHbILIEHUE T0JI0JIe- J0OOpa30BaHus 3a CUET JBUKEHUS DJIEKTPOIIOE3/I0B U IJIaBKU rojojieaa (eciu
TaKoBas UMEETCH).

b b
g, =n *o,ooog*n*f(dw + ?p), (2.4)
A+H .
F,Z[C de = T — CpCAHNU NUaMCTP KOHTAKTHOI'O IIpOBOJA.

A u H — mupunHa u BbIcOTa ceueHus (COOTBETCTBEHHO) ISl KOHTaKTHOTO mpoBoAa [11, Tabn. 1.5, c.
18, mnm 12, Tabm. 6.1.1, 6.2.1, 6.2.7, c. 163, 166, 168].

5.Paccuntath Harpy3ky OT Beca BCEX KOHTAaKTHBIX MPOBOJOB I[EMHOW KOHTAKTHOW ITOJBECKH,
MOKPBITHIX TOJIONIEIOM.

gzxn = gn + gZHm + gZKI’ln (2'5)
6.Paccuntarh BeTpOBYIO Harpy3Ky Ha HECYIIHMH TPOC MPU MAaKCUMaJIbHOM BETpeE.

* 2
o =C. (I Vo )" ,0aH | m
16 1000
(2.6)

rae cx=1,2 — a’ponuHamMuyeckuii k03(pPuineHT 1060BOr0 COMPOTUBIEHHS BETPY, OTHECEHHBIH K
TJI0MAM cedeHus mposoja [7, c. 105];
K - K03(puLmeHT BETpOBOTrO BO3IEHCTBHS B 3aBUCUMOCTH OT penbeda mectHocTH [7, c. 105, Tadm.
19].
7.PaccunTath BETPOBYIO HAarpy3Ky Ha KOHTaKTHBII MPOBOJI B PEKUME MAaKCUMAIILHOTO BETpa.

* 2
P =C. (V)" e _H ,0aH | m (2.7)

16 1000
8. Paccuutath BeTpOBYIO Harpy3Ky Ha HECYIIHI TPOC, TOKPBITHIH TOJIOIEIOM.
(k,*v.)?> , (d+2*b,)

16 1000

9.Paccunrtath BETpOBYIO HArpy3Ky Ha KOHTAKTHBIM MPOBO/I, TOKPBITHIN TOJIOIEAOM.

P =C (kv *VZ)Z*(H +bp)
ot 16 1000

Prm = € oar I (2.8)

,o0aH [ m (2.9)




10.Paccunrtarh cymMMapHy10 Harpy3Ky Ha HECYIIHI TPOC IPU MAKCUMAaJILHOM BETpE.

Pacuer mnpoBOJOB Ha COBMECTHOE [EWCTBHME BEPTUKAJIBHBIX (Macca TMPOBOJOB, TOJOJEN) H
TOPU3OHTANBHBIX (JaBJICHUE BETpa) HArpy30K BEAYT MO CYMMapHBIM (PE3yIbTUPYIOIIMM) HArpy3KaM,
oTpeseieMbIM T€OMETPUUECKUM CII0KEHHUEM BEPTUKAIBHBIX U TOPU30HTAIBHBIX HAIPY30K.

Qumax =+ gﬁ + pfm (2.10)

11.Paccunrars CyMMapHYI0 Harpy3Ky Ha HECYLIHI TPOC B PEKHUME T'OJI0JIENA C BETPOM.

Quax = ggzn + pim (2.11)
12.0dopmuts otuer. CrenaTh BEIBOJBI.
KonTpoabHbIE BOIPOCHI
1./l yero npou3BOJAT pacueT HArpy3o0K, JACHCTBYIONIMX HA IPOBOIAa KOHTAKTHOM ceTn?
2.Kakue ¢hakTopbl BIUSIOT HA U3MEHEHHUE TOJI0JICIHON Harpy3Ku?
3.Uto Takoe kod(pPUIMEHT eperpy3Ku?
4.IloueMy Ha KOHTAaKTHOM IIPOBOJI€ T'OJIOJIE/IHAS HArpy3Ka MPUHUMAETCS B JIBa pa3a MEHbBIIE, YeM Ha
HecyleM Tpoce?
5.0T 4ero 3aBUCHUT BEJIMYHHA BETPOBOM HArPYy3KU HA ITPOBOJIa KOHTAKTHOU ceTu?
6.IloueMy mpu pacuere BETPOBOW Harpy3KH Ha KOHTAKTHBIM POBOJ ISl pacueTa NPUHUMAIOT BBICOTY
CEYEHUSI KOHTAKTHOTO MpoBoAa?
IIpakTHYeckoe 3aHATHE
Tema 13.1 YceTpoiicTBa aBTOMATHKH B CHCTEMBbI 3JIEKTPOCHAOKEHUS
Tema: N3ydenue cxemol ABykpatHoro AIIB
Leab 3aHATHA: HAYYUTHCS PACCUUTHIBATh HArpy3KH, IEHWCTBYIOIIME HAa ONOPY KOHTAKTHOM CETH,
YCTAaHOBJICHHYI0 Ha KPHUBOM YYacTKE >EJIE3HOAOPOKHOTO IyTH; BBIOMpATh MO PACCUUTAHHOMY
M3rudaroIeMy MOMEHTY OMOPY KOHTAKTHOM CETH.
Hcxonnble naHHble: TUI (PUKCATOPOB U KOHCOJEH BbIOpaTh U3 MpakTuyeckux 3aHsaTuil Ne 3 u Ne 12
COOTBETCTBEHHO; JUJIMHA MpOJIeTa YyKa3bIBaeTCsl MperojaBareieM; Bec KOHCONeH U (UKCATOpOB U
roJjioyie/ia Ha HUX BbIOpaTh U3 Tabi. 21, Harpy3Ku OT Beca MPOBOJOB KOHTAKTHOM CETH gn, Jr, Pxn, Par,
Prxn, Prar BBIOMPAIOTCS U3 MPAKTHUECKOTro 3aHATHs No 4, XapaKTepUCTUKH KIMMATUYECKUX YCIIOBHMA
cJeIyeT BIOpATh U3 MPAKTHIECKOTO 3aHATHs No 4.

Kparkue TeopeTnyeckue cBeeHHA
Onopel KOHTAaKTHOHM CETH B 3aBUCUMOCTH OT Ha3HAUYEHUS M XapaKTepa HAarpy30K, BOCIIPUHUMAEMBIX OT
MIPOBOJIOB KOHTAKTHON ITOABECKH, pa3ACiAI0T Ha IPOMEXYTOYHBIC, I€PEXOJHbIE, AHKEPHBIE U
¢bukcupyromue.
[IpomexxyTouHBIE OMOPHI BOCIPUHUMAIOT HArpy3Kd OT MacChl ITPOBOJOB KOHTAKTHBIX IOJABECOK M
JIOTIOJTHUTEBHBIX HAarpy30K Ha HHUX (TOJIOJNIE/, U3MOPO3b) U TOPU3OHTAIBHBIE HArpy3KH OT JIaBJICHUS
BETpa HA IPOBOJA U OT U3MEHEHNs HAIPABJICHMS ITPOBOJIOB HA KPUBBIX y4acTKaX >KEJIE3HOJOPOKHOTO
My TH.
[IepexonHble ONMOPBHI yCTAaHABIMBAKOTCS B MECTAax YCTPOMCTBA CONPSDKEHUM AHKEPHBIX YYAaCTKOB
KOHTaKTHBIX IIOJIBECOK M BO3AYIIHBIX CTPEJOK M BOCIPUHUMAIOT HAarpy3KH, aHaJIOTM4YHBIE
MIPOMEXKYTOUYHBIM OIIOPAM, HO OT JBYX KOHTaKTHBIX NOJBECOK. Ha mepexoaHbie OMOpsl Takxke
BO3JIECUCTBYIOT YCWIHS OT U3MEHEHUS HAIIpaBIEHUs IPOBOJOB IIPU OTBOAEC MX HAa aHKEPOBKY M Ha
CTPEJIOYHOU KPUBOM.
AHKepHBIE OMOPBHI MOT'YT BOCIPUHUMATh TOJIBKO HArpy3kM OT HATSDKEHMsI 3aKpEIUIEHHBIX HAa HUX
IIPOBOJIOB WJIM, KPOME TOTO, HECTH TaKWE€ K€ HArpy3KH, KaK IPOMEKYTOYHBIC, IEPEXOJHBIC WIH
(uKCUpYIOIIKE OMOPHI.
QuKCUpPYIONIME OIOPBI HE HECYT HArpy30K OT MacChbl IIPOBOAOB U BOCHPHUHHMMAIOT TOJBKO
TOPU30HTAJIbHBIE HArPY3KHM OT M3MEHEHUS HAIPaBJICHUs NPOBOJOB HA KPUBBIX ydacTKax IyTH, Ha
BO3IYIIHBIX CTPEJIKaX, IPU OTXOAAX HAa AHKEPOBKY U OT JABJICHUS BETPa Ha IPOBOJA.
ITo Tumy 3akperuisieMbIX Ha ONOpax MOJAEPKUBAIOIIUX YCTPOUCTB KOHTAKTHOM CETH PA3IMYAIOT:

® KOHCOJIBHBIE OIIOPBI C KPEIUICHMEM Ha KOHCOJM KOHTAaKTHOW ITOJABECKH OJHOTrO, IBYX HWIIU

HECKOJIBKUX KEJIE3HOJOPOKHBIX IIyTEH;



® OIOpBl C JKECTKOM IMOINEPEUYNHOM WM, KaK MX Ha3blBalOT, PUTEIbHBIE WIM IMOPTaJbHbBIE, C
KpPEIUICHHEM KOHTAaKTHBIX IOJBECOK AJIEKTPUDUINPYEMBIX JKEJIE3HONOPOXKHBIX IyTEeH Ha
JKECTKOU momnepeynHe (purene);

e Omnopsl ¢ rMOKOIl MONEpPEeYMHON € KPEIUICHHEM Ha HeH KOHTAKTHBIX MEpPEKPhIBAEMBIX 3TOM
TIOTIEPEYMHOH IEKTPUPHUIIHPYEMBIX JKEIE3HOTOPOKHBIX ITyTEH.

Jlis  TpacCHUpOBKM KOHTAKTHOM CETH Ha OJHOINYTHBIX M JABYXIYTHBIX MeTkax (HeperoHax)
MIPUMEHSIIOT CTPYHOOETOHHBIE KOHUYECKHUE OOPbI BBICOTON 13,6 M 1 TONIIMHON CTEHKH O0eToHa 60 MM
tuna C U1 yuacTKoB nepeMeHHoro Toka 1 CO 1 y4acTKOB IIOCTOSIHHOTO TOKa. B mocienHee Bpems
Ha MOCTOSTHHOM M IepeMeHHOM Toke BHenpsitotcst onopsl CC, CCA

CrolikM 3THX ONOp NPEJCTABIAIOT COOOH TONble KOHWYECKHE OECCTBIKOBBIE TPYObl U3

MPEABAPUTEIIPHO HANPSHKEHHOTO J>KEJIe300€TOHa € apMHPOBAHHUEM BBICOKOIPOYHON IMPOBOJIOKOH.
[lonepeynoe apMupoBaHUE NPUHATO B BUAE CIMpaiu. /st mpenoTBpalieHns CTAruBaHus IpoJOIbHON
apMaTypbl IpY HAaBUBKE CIIUPAJIU 1O JUIMHE CTOEK MPEIyCMOTPEHa YCTAaHOBKA MOHTa)KHBIX KOJIEIl.
B HuwxHeld dacTu oOnop NpPEeNyCMOTPEHO CMEUIAaHHOE apMUPOBaHME — T.€. C YCTaHOBKOM
JIOTIOJTHUTENBHBIX CTEPKHEN HEHAIIPAraeMOUW apMarTypsl: y onop ¢ BelcoToil cToviku 10,8 M Ha 2 mMeTpa
OT HHU3a OIOpbI, y omnop BelcoTol 13,6 M — Ha 4 merpa. CMenlaHHOE apMUPOBAHUE IIOBBIIIAET
TPEIMHOCTOMKOCTD OIIOP.

Baxueiimeil XapakTepUCTUKON OMNOp SBISETCd MX HeCyllas CIIOCOOHOCTb — JIOIyCTHMBIH
m3rudarommii MomeHT MO Ha ypoBHEe ycnoBHOTO o0pe3a — YO®D, kotopsiii Haxonutes Ha S00 MM
HIKe ypoBHS rojoBku penbca (YI'P). Ilo Hecymieil cnmocoOHOCTM NOAOMPAIOT THIBI OMOp JAJsS
MIPUMEHEHHS B KOHKPETHBIX YCIOBHSIX YCTaHOBKHU.

Beibop omop HauMHAIOT, Kak NpaBWIO, C pacyeTa U NoadOpa Omop [uis KPUBBIX YYacTKOB
KEJIE3HOJOPOKHOTO MyTH, T.K. 3T YCJOBHSI YCTAHOBKH OIOP SIBJISIOTCSI HauOoJjee OTATOILICHHBIMHU,
0COOEHHO B KPUBBIX MJIbIX pajHycax.
Jliig pacyeta HEOOXOAMMO COCTaBUTh PACUETHYIO CXEMY, ITOKa3aB Ha HEH BCe CUJIbI, EHCTBYIOIINE Ha
OIIOpY, U IJIEYN ITUX CHJI OTHOCUTENIBHO TOUKH NepecedeHus ocu onopsl ¢ YO®D. Pacuer cymmapHbIX
M3rubaromMuX MOMEHTOB B OCHOBAaHUHU OIOpP OMNPENENSIOT JUIsl TPeX pacyeTHhIX pPEXKUMOB IO
HOPMAaTUBHBIM Harpy3kaM: B peXuMax roJiojiefa ¢ BETPOM, MAaKCHUMaJIbHOIO BETPa, MUHHUMAaJIbHOU
temnepatypsbl. [Io HanOobIIEMyY U3 TOJIyYEHHBIX MOMEHTOB U BBIOMPAIOT ONOPY ISl YCTAHOBKH.
Ta6muma 21
BeprukajgbHble HArpy3KHu 0T Beca KOHCOJIH M (PHKCAaTOpa ¢ y4eTOM Beca roJsoJiena

KOHCOJIH
THII macca, KT (G xu) Bec rososeaa (G'w)
1 2 3
NTP-11, UTC-11 22 10
NP-11, NC-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 — nnst ogHOTO K.II. 6 — ISt | —
®IIN, ®OH 2-X K.II.

Pacuer m3rubaromiero MomeHTa, JEHCTBYIOIIETO Ha OMOPY KOHTAaKTHOM ceTH, OyaeM NpOU3BOAUTH
COIJIACHO pacueTHOil cxeme (puc. 6) JUIsI ONOpBI, YCTAHOBJIEHHOM B KPHUBOM Yy4YacTKe
KEJIE3HOJOPOKHOTO Iy TH.

IIpakTnyeckoe 3aHsTHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKH B CHCTEMBbI 2JICKTPOCHA0KeHUSI
Tema: M3yuenue cxembr AYP.
Henpb 3aHaTHA: UCIIONB3YSI HAIVIAIHBIE TOCOOMS, U3YUUTh KOHCTPYKIIMIO U IPUHIUI IEHCTBUS
HCKPOBBIX IPOMEKYTKOB M TUOIHBIX 3a3€M- JIUTEIEH.
Hcxonnble naHHbIe: BApUAHT UCXOAHBIX JAHHBIX 33Ja€TCA MIPENOaBaTeNIeM.
Tabmuma 21



Nepapuanra Tun 3aIKUTHOrO yCTPONCTBA

1 Hckposoit mpomexyTok tuna MIIM

2 Hckposoii mpomexyTtok tuna UIIB-ITHUN
3 Jlnonueli, 3a3emumrens 3/1-1

KpaTtkue TeopeTnyeckue cBegeHUs

Bce Meramnuueckue coopykKeHUs (MOCTBI, IyTEHNpPOBOABI, ONOpPHI, y, T.I.), HA KOTOPBIX KpPEIsTCA
AJIEMEHTHI KOHTAKTHOM CETH, ETajd KPEIUICHUS KOHTAKTHOM CeTH Ha JKelIe300C€TOHHBIX OMOopax, Ha
)KCJIC306€TOHHBIX U HCMCTAJUIMYCCKUX HMCKYCCTBCHHBIX COOPYKCHHUAX, a4 TAKKC OTACIBbHO CTOAIIUC
METaTHYECKHe KOHCTPYKIIMHU, PACIIOI0KEHHBIC HA PACCTOSHUM MEHEE 5 M OT YacTedl KOHTAKTHOMN
CCTHU, HAXOAAIMUXCA ITOA HAIPAKCHUECM, JOJIKHBI 6BITB 3a3€MJICHbI UJIU 060py,[[0BaHBI YCTPOﬁCTBaMH
3aIIUTHOTO OTKJIFOYCHHUS TIPU TONAJaHUU Ha COOPYKEHHS W KOHCTPYKIIMH BBICOKOTO HAIPSDKCHUS
(puc. 7).

3a3eMJICHHIO TIO/JIEkKAT BCE PACIIOIOKEHHBIC B 30HE BIIMSHHS KOHTAKTHOW CETH MEPEMEHHOTO TOKa

METAIJIMYCCKUE COOPYIKCHHUS, HA KOTOPBIX MOT'YT BO3HUKHYTh ONIACHBIC HAIPSIXKCHUS.
2400

”

3oHa b : 3oua b

-

| 5000

Puc. 7. 30Ha 3a3emiieHHs Ha TATOBYIO PEIbCOBYIO IeNb (30Ha A), 30Ha HE TpeOyromas 3a3eMICHHS
(3ona b)

3a3emileHre OTIOp KOHTAKTHOW CETH M HAXOMAAIIUXCS BOTU3U HAMPSKEHUS COOPY>KEHUN BBITIOTHSIIOTCS
WHIWBHUIYATbHBIMH WJIA TPYIMIOBBIMUA 3a3€MJISIOIIMMH  TPOBOJHUKAMH, TPUCOSANHEHHBIMH K
TATOBBIM PenbcaM WM CpeHMM TOYKaM MYTEBBIX IPOCCETb-TPaHCHOPMATOPOB CTATBHBIM MPYTKOM
JIMaMETPOM He MeHee 12 MM Ha ydacTkaxX MOCTOSHHOro Toka U 10 MM — Ha ydacTkax NepeMEHHOro
TOKaA.

3amuTHBIE 3a3€MJICHUS OMOP KOHTAKTHOW CETH CO3/AI0T YISl OJIYKIAOIIUX TOKOB IEMb «PETbC—
ornopa—aQyHIaMEeHT—3eMJIs», MPHU- MPUBOASAIIYI0 K JJIEKTPHUECKONH KOPpPO3WU aHKEPHBIX OONTOB
(byHIAMEHTOB M apMaTyphl JKeJIe300€TOHHBIX omop. s mpenoTBpaIeHus: 3TOro SBICHUS, a TaKKe
Uit obecriedeHrs HOPMAanbHOTO (YHKIMOHHPOBAHHUS PpEIEHHBIX IeNeil aBTOOIIOKUPOBKU H
AJIEKTPUYECKON IIEHTpATM3AIMN 3a3€MJICHHE Ha TATOBYIO PEIbCOBYIO II€Th, BBITIOIHIETCS dYepe3
CrielMaJIbHbIE 3alIUTHBIE YCTPONCTBA, MPEMATCTBYIOUIUE YTEUKE TOKA C PEIbCOB Yepe3 KOHCTPYKIIHIO
B 3eMuTt0. JIJ1s1 9TOTO Ha OMOpax KOHTAKTHOM CETH YCTaHABIMBAIOT NCKPOBBIE TPOMEKYTKH, THOTHBIC U
JIMO/THO-UCKPOBBIE 3a3emuntenu [5, ¢. 321].

[Tepen ycTraHOBKOW B IIENb 3a3e€MJICHUS OMOPHI KOHTAKTHOW CETH HOBBIE HMCKPOBBIE MPOMEKYTKH
PETYIHPYIOT, OBIBIIME B YHNOTPEOICHUH PEMOHTHUPYIOT U PEryaupyioT. [[isi mpoBepkH HCKPOBOTO
MPOMEXYTKa COOMparoT cxeMy. BpamarT pydky MeraomMmeTrpa W HaOMIOMAIOT 3a CTPEIKOM
BoJbTMETpa. [IpyU MCIIpaBHOM HMCKPOBOM MPOMEKYTKE CTPEIKa BOJIBTMETPA OTKIOHUTCS B CTOPOHY
YBEITUYCHUS HAIIPSDKSHUS 10 TTPO00sT HCKPOBOTO ITPOMEKyTKa (0HO 1oJKHO ObITH 0T 800 10 1200 B).
[IpoBepka HCKPOBBIX MPOMEKYTKOB B II€MHU 3a3€MJICHUS BBIMIOJIHSIETCS BOJIBTMETPOM WU JPYTUMU
npubopaMu, MperHa3HauYeHHBIMU Uil 3TUX 1ened. Eciu crpenka BoiapTMETpa (COOTBETCTBYIOIIETO
pona Toka, Ha mkaie 10 100 B) oTkioHsAETCS — HCKpOBOW NPOMEKYTOK HCIIPaBEH, €CIU HET —
3aKOpOYEH (HEUCTIIPABEH ).

N3mepenus ¢ mpoBepKoOi MCIIPABHOCTHU JUOJHBIX 3a36MIIUTENCH MPOU3BOAATCS B IPSIMOM U OOpaTHOM
HarnpasjieHun MeraoMMmeTrpoM Ha 500 B B mpsimom u oOpatHOM HampaBieHUH. JIMOIHBIN 3a3eMITUTETh



WCTIPaBEH, €CJIN MPSIMOE HIEKTPHUECKOE COMPOTUBIIEHUE «OITOpa—PEIbCc» PaBHO HYJIIIO, a 00paTHOEe —
paBHo win 6onbire 100 kOwm.

1.

o

=

ok w

agrwnPE

IMopsinok BbINOJTHEHUS
O3HaKOMUTBCS C KOHCTPYKIMEW 3alaHHOrO THIA 3allUTHOTO YCTPOMCTBA. 3apuUcOBaTh
KOHCTPYKIIHIO.
Jath onrcanue NpuHIMNA AEHCTBUS 3allIMTHOTO YCTPOMCTBA.
OxapakTepu30BaTh MECTAa YCTAHOBKH 3aIllIUTHOTO YCTPOMCTBA.
[TpoananusupoBaTh GyHKIIMOHUPOBAHKE 3AIIUTHOTO YCTPOICTBA NP MPOOOE U3OISAILUH.
Conep:kaHue oTyera
KoHcTpykuus 3a1aHHOTO THIIA 3aIIMTHOTO YCTPOWCTBAa. PUCYHOK 3alIIMTHOrO YCTpOICTBA.
Ornucanue NpUHIHKIA JEHCTBUS 3alIUTHOTO YCTPOMCTBA.
XapaKTepucTUKa MECT YCTAHOBKH 3alIUTHOTO YCTPOMCTBA.
AHanu3 paboThI 3aIIUTHOTO YCTPOUCTBA TIPU MTPOOOE U3OJISIIHH.
BriBoanl.
KonTposbHbIE BONPOCHI
OO0bsicHUTE HA3HAYCHHE 3a3€MJICHHS ONIOP KOHTAKTHOW CETH.
HazoBure Tunbl 3a3eMiIEHUI ONOP KOHTAKTHOW CETH 3aIUTHBIX
YCTPOMCTB.
Ha3oBuTe THUIIBI 3aIIUTHBIX YCTPOUCTB.
Kaxk mpoBepstoT uCipaBHOCTh UCKPOBBIX ITPOMEXKYTKOB?
Kax mpoBepsitoT uCipaBHOCTh AUOJHOTO 3a3€MIUTEIS?



IIpakTHyeckoe 3aHATHE
Pa3nes 14. Texaudeckoe 00cay;KMBaHue peJIeHHON 3alIUTHI M ABTOMaTHKH
Tema 14.1 Hopmbl npreMOCIaTOYHBIX UCTIBITAHU A

Tema: «IIpoBepka pabOThI MEXaHHUECKOH YaCTH DJIEKTPOOOOPYIOBAHHS HA COOTBETCTBUE 3aBOJICKUM
Y MOHTQKHBIM MHCTPYKIIHSIM)»

Heab 3aHATHA: HAYYUTHCS PACCUUTHIBATH CTPEIbI MPOBECA HECYLIErO TPOCa B pealbHBIX MPOJIeTax
AQHKEPHOTO y4yacTKa, HAyUYUThCSI CTPOUTh MOHTAXKHBIE KPUBBIE CTPEJT ITPOBECA MPOBOJIOB.

Hcxonnble JaHHBIE: TaHHbBIC JJI PACYETOB B3ATh U3 MPAKTUUYECKUX 3aHATHI No 8 u Ne 9.

Kpatkue TeopeTtudeckue cBeieHUsI

MoHnTaxHble KpUBbIE M TaOJHUIBI MCIOJIB3YIOTCS B MPOLIECCE MOHTakKa KOHTAKTHOW TOJIBECKH B
paboTax IO PEryJHpOBKE NPOBOJOB W TpocoB. Jlo Hadama 3TUX pabOT NPUHUMAIOT BBICOTY
KOHTaKTHOTO TIPOBOJIA TPU €ro OECIPOBECHOM IOJIOKECHHUU. 3aTeM OIPEACISIOT TeMIIepaTypy OKpy-
JKAIOIIIETO BO3/lyXa W MO MOHTQKHOW TaOJHUIIEe ONPEACIISIIOT MPOBEC MPOBOJIOB B CEPEAUHE IMPOJIETA,
M3MEHEHUE BBICOTHI PACIIOJIOKEHUS ITPOBOJIA Y OMOPHI KOHTAKTHOM CETH MO 3TUM pa3MepaM U3MEHSIOT
BBIIIICHA3BAHHBIE MapaMeTphl MPOBOJOB. B Apyrux Toukax MpPOJIETOB MPOBEC YCTAaHABIMUBAIOT TaK,
9TO0BI 00ECIEUMBAIOCh IUIABHOC W3MEHEHHE BBICOTHI KOHTAKTHOTO TPOBOJA B CpEIHEH dYacTh
npoJieTa.

JI71st mOCTpOeHUsI MOHTAKHBIX KPUBBIX, HY>KHO PacCUMTATh CTPEJIbI ITpoBeca HeCcyliero Tpoca. Tak kak
ATOT pacyeT SBIACTCS NPOJOKEHUEM MPEAbIAYyIIUX pPacueToB, TO ISl MX BBIMNOJHEHUS HYXHO
BOCIIOJIH30BaThCSI KPUBOW M3MEHEHHMSI HATSKEHUSI HECYILETO TPOCca OT TeMIIePaTypbl U3 MPEIbIIyIIETO
3aHATHA.

JI1st pacueTa MOHTaXKHBIX KPUBBIX HYKHO 33JaTh 3HAYEHUSI TEMIIEPATYPhI OT tmin 10

tmax MPUMEPHO C OAMHAKOBBIM MHTEPBAJIOM, 3aTE€M, MOJIb3YSACh BBIIICHA3BAaHHON KPUBOM, ONPEAEIUTD
COOTBETCTBYIOIINE ITUM, TeMiiepaTypaM HaTsbkeHus (Tx) u 3anectu ux B Tadn. 18 (mpakt. Ne 11) umu
K€ He0OXO0IMMO TOJIH30BaThCS MPU PacyeTax.

Crpensl mpoBeca Harpy»eHHOTO KOHTAKTHBIM MPOBOJAOM Hecymiero Tpoca Fx ana kaxmoro wu3
3/TaHHBIX JICUCTBUTEIIBHBIX TIPOJIETOB, BXOAIINX B AHKEPHBIA yYaCTOK, OMPEACIISIOT 10 hopmyiie:

gx+go*:_< “(i-2vey (g, *I *e)*
Fx — 8*(1? + gx ng € e,]l/l,

+K) 2*T,
I7ie gx — BepTHKaJIbHAs Harpy3ka Ha HECYIIUIl TPOC OT Beca BCEX MPOBOJIOB KOHTAKTHON MOJBECKH,
COOTBETCTBYIOIASI PACUETHBIM yCIIOBUAM, NaH/M;
Jo — BepTUKaJIbHAsl Harpys3ka Ha HeCyIIUH TPOC OT Beca BCEX MPOBOJIOB KOHTAKTHOM MOJBECKHU, MPHU
OecIpOBECHOM TIOJIOKEHUU KOHTAKTHOTO TTpoBoja, 1aH/m;
grx — Harpyska OT Beca HeCyIIero Tpoca Mpy pacyeTHBIX YCIOBUAX, naH/M;
Tx — HaTsHKEHUE HECYILIETO TPOCa, COOTBETCTBYIOIIEE PACUETHON TeMIepaType;
€ — PaCCTOSIHHE OT OTOPHI JI0 MIEPBOW MPOCTON CTPYHBI, Tab. 12.

9, =90 =90 O =0

g, +90 % [*(1-2%ef

Jomyctum ,4To : M = 08 ;
(gx *1 - Oy *e)
36 N = > L *2
Toraa gopmyJia CTpebl IpoBeca HECYIIETo TPoca IPUMET BU:
M N

F=e—
T +K T,



[Moncrasnss 3Hauenust Tx u3 Tadin. 18 mpousBoaum pacuetsl. [loaHHBIM pacueToB CTPOUM

MOHTAaKHbI€ KPUBBIE JIJIS IBYX 33JaHHBIX MOJIETOB MEXKIY OMIOpaMH KOHTAKTHOM CETH Ha

MUJITUMETPOBOM Oymare. Pe3ynbpTaTsl pacueToB cBoAuM B Tabi. 18 (cM. mpakTuueckoe 3anatueNe 11)
IHopsinok BHINOJIHEHUSA

Onpenenuts CTpeiibl IPOBECA HAIPY>KEHHOT'0 HECYIIETO TPOca.

[TocTpouTh MOHTa)KHBIE KPUBBIE.

Coneprxanue oTdyera

OmnpeneneHue CTpesbl MPOBeca HArpy>KEeHHOTO HECYIIETo Tpoca.

MoHTa)KHbI€ KpUBBIE JUISl IBYX 3a/laHHBIX IIPOJIETOB MEX]Ty OIOPAMU KOHTAKTHON CETH.

BoiBoabl.

IS

=

KoHTpoiibHBIE BOIIPOCHI

Yro Takoe cTpelia mpoBeca HeCyIero Tpoca?

3. Tloyemy B pexruMe MUHUMAJIBHON TEMIEpaTypbl MAaKCUMAIbHOMY HATSKEHHIO COOTBETCTBYIOT
MHUHHMMaJIbHBIE CTPEIIbI IpoBeca?

Yro Takoe MOHTaKHasl TaOJIMIIa 1 MOHTAXHBIE KPUBbIE?

Jn1st yero HEOOXOAUMO CTPOUTH MOHTAKHbBIE KpUBBIE?

IIpakTHyeckoe 3aHATHE

N

ok~

Tema 14.2 Texun4yeckoe 00cay:KUBAHUE ANNAPATOB YIIPAaBJIEHUS, 3alIIUTHI U YCTPOIiCTB
aBTOMATHUKU

Tema: l3mepeHue COPOTUBIICHMS KaTYyIIEK IOCTOSHHOMY TOKY.

Lesb 3aHATHSA: HAYYUTHCS PACCUUTHIBATH CTPEJIBI IPOBECA KOHTAKTHOTO ITPOBOJIA B PEAIbHBIX
MpoJieTax aHKEPHOTO y4acTKa, HAYYUThCSI CTPOUTh MOHTAXKHbIE KPUBBIE CTPEJ IIPOBECA MPOBOIOB.
Hcxoanblie qaHHbIE: TAHHBIC U1 pPACUETOB B3SITh U3 MpakTHUYeCKUX 3aHsATU Ne 8 u No 9.

KpaTkue TeopeTnyeckue cBeleHUs

MoHTaXHbple KpHBBIE U TaOJHIIBI KCIOJIB3YIOTCA B IPOLIECCE MOHTa)kKa KOHTAaKTHOM MOJIBECKH B
paboTax IO peryaupoBKEe IPOBOJOB H TpocoB. Jlo Hadama 3TUX pabOT TPUHUMAIOT BBICOTY
KOHTaKTHOTO TPOBOJIa MPH €ro OeCIpPOBECHOM TMOJOKEHUU. 3aTeM OMNPEIENsIOT TeMIepaTypy
OKPY’KaIOIIETO BO3/[yXa M MO MOHTAXKHOW TaOJIMIIE ONIPEACIIAIOT IPOBEC MPOBOAOB, CEPEUHE MPOJIETa,
W3MEHEHUE BBICOTHI PACIOJIOKEHHSI MPOBOAA Yy ONOPbl KOHTAKTHOW CETM M MO 3TUM pazMepam
W3MEHSIOT BBIIICHA3BAaHHBIE TMa- paMeTphl MPOBOAOB. B Jpyrux Toukax TMpOJIETOB MPOBEC
yCTaHABIIMBAlO0 TaK, YTOObI OOECNeUnBajIoOCh IMJIaBHOE M3MEHEHHE BBICOTHI KOHTAKTHOTO MPOBOJA B
CpEeIHEN YacTH MPOoJIeTa.

JIns MOCTpOEHMsSI MOHTAXKHBIX KpHUBBIX, HYXHO paccUuTaThb CTpEbl IIpOBEca HECYIIEro Tpoca,
KOHTAaKTHOTO MPOBOJIa M M3MEHEHHUE BHICOTHI KOHTAKTHOTO MPOBOJIA y OMOPHI KOHTAKTHOM ceTH. Tak
KakK 3TOT pacy€T SBISAETCA MPOJOJDKEHUEM MPEIbIAYLIIUX PACUETOB, TO JUIsl €r0 BBINOJHEHUS HYXHO
BOCIIOJIB30BAaThCS. MOHTQKHON KPUBOW M3MEHEHMsI HATSKEHUsI HECYIIEro Tpoca OT TeMIeparypsl (U3
npaktryeckoro 3ausatus Ne 10).

Jlnst pacueTa MOHTaXKHBIX KPUBBIX HY>KHO 337aTh 3HAUEHUS] TEMIEPATYPHI OT tmin 10 tmax TPUMEPHO C
O/IMHAKOBBIM  WHTEPBAJOM,  3aTEM, IMOJIb3YSCh  BBINICHA3BAaHHOM  KPUBOHM,  ONPEIEIUTh
COOTBETCTBYIOIIME ATUM TeMmIiiepaTypam HaTsokeHust (Tx) U 3aHecTH ux B TaOu. 18, umu e HeoOXo-
JIUMO TIOJIb30BaThCs IIPH pacyeTax.

Pacuer cTpenbl mpoBeca KOHTAaKTHOTO MPOBOJA ISl JEUCTBUTENHLHOIO MpOJieTa MPOU3BOJUM 10

dhopmyie:

2
g (-2 *(1,-T)
o 8*T,*(T, +K) 60
Onpenenum MoCTOSTHHBIN KO:)(b(bHL{I/IeHT JUISL pacyeTa, COOTBETCTBYIOLIMN OIPEAEICHHON JJIMHE
npouieta |:

Jo *(I - 26)2
8*T,



Toraa GgopmyJsia CTpesbl IpoBeca KOHTAKTHOTO IPOBO/IA MIPUMET BU/I:

ka — Z*E¥O _Tx)

. +K)
[oncrasnss 3nauenus Tx u3 Tadin. 18, mpoU3BOIUM pacueThl.
[Tpu GecripoBeCHOM IMOJIOKEHUU KOHTAKTHOro mpoBoja fix = 0. Pe3ysbraTel pacyeToB CBOAUM B TaOI.
18.
CTpouM MOHTa)XHbI€ KpHUBBIE: 110 T'OPU30HTAJIBHOM OCH OTKJIAJbIBa€M 3HAUYEHUE TEMIIEpaTypbl B
npexHeM Maciutade, 0 BEPTUKAIBHON OCH — paueHHe CTpeibl MpoBeca KOHTAKTHOTO MPOBOJA B
macmrade: 1 cm = 0,01 m.
Pacuer wu3MeHEHHMsS BBICOTHI PACIHOJOXKEHHUS KOHTAKTHOIO MpOBOJAa B TMpojere «2e» Oyaem
IIPOU3BOJIUTH 110 (popmyiie:

e*(go*l_gHT *e) 1 1
M= T )
X 0
PesynbTathl pacyeToB cBoAMM B TaOu. 18.
[To pe3ynpraTaM pacueToB CTPOMM MOHTA)KHBIE KPHBBIC, MACIITA0 BHIOMpAEM TaKOW ke, KaK W s

HpeAbILYIIEeH KPUBOM.

Tabmmma 18
MouTakHas Tadauna
tx°c Tx, maH I1 I2
FX,M Fkx,M A hex,M Fx,M Fkx,M A hex,M
tmin
to
tmax

IopsiIoK BHINOJIHEHUS
1. OnpenenuThb CTpebl IPOBECA KOHTAKTHOTO MPOBOJA B CPEAHEH YacTu
npouera 11,12
2.0mnpenennuTh U3MEHEHHE BLICOTHI PACIIONIOKEHHS KOHTAKTHOIO MPO- B°ay OMOPHI KOHTAKTHOM CETH
B IIPOJIETE «2€X.

Conep:kaHue oT4yeTa.
1. Omucanue pacdera CTPeIIbl MPOBEca KOHTAKTHOTO MPOBOJIA CPEAHEH YacTH mposiera /1 /2.
2. OmucanWe pacyeTa W3MEHEHHUS BBICOTHI PACIIONIONKCHHS KOHTAKTHOTO TIPOBOJA Y OIOPHI
KOHTaKTHOM CETH B TPOJIETE «2e».
MoOHTaXHBIC KPUBBIE JUTSI IBYX 3a/IaHHBIX MTPOJIETOB MEX/Ty ONIOPaMH KOHTAKTHOM CETH.
4. BpIBOIBI.

w

61

KoHnTpoJbHbIe Bonpochl
1. Yo Takoe cTpena mpoBeca HECYLIETO TPOCA, KOHTAKTHOTO ITpoBoOJa?



Ha xkakyro XapakTepuCTHKy UEMHOW KOHTAKTHOM TIOJBECKH BIMSET CTpejla MpoBeca
KOHTaKTHOTO ITpoBoza’?

[ToueMy B pexxume MUHUMAIbHON TEMIIEPaTypbl MAKCUMAJIbHOMY HATSDKEHUIO COOTBETCTBYIOT
MUHUMAaJbHbBIE CTPEIbI poBeca?

Yro Takoe MOHTa)kHasi TabJIUIa 1 MOHTaKHbIE KpUBbIE?

Jlnst aero He0OXO0IMMO CTPOUTh MOHTAXHBIC KPUBBIC?
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IIpakTHyeckoe 3aHATHE

Pa3nea 15. Texaudeckoe 00cay;KMBaHNe AaBTOMATH3HPOBAHHBIX CHCTEM YIIPaBJICHUS

Tema 15.1 ABTOMAaTH3HPOBAHHBbIE CHCTEMBbI YIIPABJIEHHS

Tema: OznakomieHHE ¢ 000pYAOBAHUEM JHEPrOAUCIETYEPCKOrO MyHKTA

Heab 3aHATHA: HAYYUTHCS PACCUUTHIBATH CTPEIbI MPOBECA HECYLIErO TPOCa B pealbHBIX MpOJIeTax
AHKEPHOI'0 y4acTKa, HAYYUThCA CTPOUTh MOHTAKHBIE KPUBBIE CTPEJI ITPOBECA MPOBOOB.

HcxonHble JaHHBIE: TaHHbBIC JIS PACYETOB B3ATh U3 MPAKTUYECKUX 3aHATHI No 8 u Ne 9.

KparTkue Teoperndyeckue cBegeHHs

MoHTa)kHbple KpHBBIE U TAaOJMIBI KCIOJIB3YIOTCS B IIPOLIECCE MOHTAa)Ka KOHTAKTHOM IOJIBECKH B
paboTax MO peryjaupoBKEe MPOBOJOB M TpocoB. Jlo Hauana 3TuX pabOT NPUHHUMAIOT BBICOTY
KOHTAKTHOTO TPOBOJIA TPU €ro OECIPOBECHOM IOJIOKEHHUH. 3aTeM ONPEACISIOT TeMIIEpaTypy OKpYy-
JKAIOIIer0 BO3[yXa U MO MOHTa)XHON TaOJIMIle OMpEeNeNsioT MPOBeC MPOBOJOB B CEpelrHE MpoJieTa,
H3MEHEHNE BbICOTHI PACIIOI0KEHUS IPOBO/A Y ONOPHI KOHTAKTHON CETH 110 3TUM pa3MepaM U3MEHSIOT
BBIIICHA3BAHHBIE IIAPAMETPHI MPOBOAOB. B Apyrux Toukax HpOJETOB MPOBEC YCTAHABIMBAIOT Tak,
9TOOBI O00ECIEeYNBAIOCh IIJIABHOE HW3MEHEHHE BBICOTHI KOHTAKTHOTO MPOBOJA B CpPEOHEW YacTu
poJieTa.

JU1 IOCTpOEHUSI MOHTAKHBIX KPUBBIX, HY>)KHO PacCUMTaTh CTPEbI [IPOBECA HECYIEro Tpoca. Tak Kak
3TOT pacyeT SABISIETCS MNPOJOJDKEHUEM NPEAbIAYIINX pacyeToB, TO JJs WX BBIIOJIHEHUS HYKHO
BOCIIOJIb30BaThCSl KPUBOM M3MEHEHUS HATSKEHUS HECYILEro TPOCca OT TEMIIEpaTypbl U3 IPEIblTyIIEro
3aHATUSL.

JI1st pacueTa MOHTaXKHBIX KPUBBIX HYKHO 33JaTh 3HAYEHUSI TEMIIEPATYPhI OT tmin 10

tmax IPUMEPHO C OJMHAKOBBIM MHTEPBAJIOM, 3aTE€M, I0JIb3YSCh BBIIICHA3BAHHON KPUBOM, OIIPENEINUTD
COOTBETCTBYIOIINE ITUM, TeMiiepaTypaM HaTsbkeHus (Tx) u 3anectu ux B Tabn. 18 (mpakt. Ne 11) umu
e HE0OXOAUMO MOJIb30BaThCS MPU pacyeTax.

Crpenbl mpoBeca HarpyEHHOTO KOHTAKTHBIM IPOBOJAOM Hecymlero Ttpoca Fx mna kaxmoro u3
3aJlaHHBIX JICUCTBUTENIBHBIX MPOJIETOB, BXOISAUINX B aHKEPHBIN YUaCTOK, ONPEIEIISIOT 10 hopMyIie:

0, + 85 %5 |*(1-2%ef
_ TO (gx*l_ng*e)*e
“ T 8*(T, +K) T A
X X
I7ie gx — BEpTHKaJIbHAs Harpy3ka Ha HECYIUH TPOC OT Beca BCEX MPOBOJOB KOHTAKTHOW MOJIBECKH,
COOTBETCTBYIOIIAsI PACUETHBIM yCIIOBUSM, naH/M;
Jo — BepTUKaJIbHAsl Harpys3ka Ha HeCyIIUH TPOC OT Beca BCeX MPOBOJIOB KOHTAKTHOM MOJBECKHU, MPHU
OecIpOBECHOM TOJIOKEHUU KOHTAKTHOTO TTpoBoja, 1aH/wm;
grx — HarpysKka OT Beca HeCyIlIero Tpoca Mpy pacueTHBIX YCIOBUAX, NaH/M;
Tx — HaTsHKEHUE HECYILIETO TPOCa, COOTBETCTBYIOIIEE PACUETHON TeMIepaType;
€ — PaCCTOSIHHE OT OTOPHI JI0 MIEPBOU MPOCTON CTPYHBI, Tab. 12.
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Jomyctum ,4To : M = 08 ;
N = (gx *I - O *e)*z
2
Toraa Q)og%zlyna CTpEJIbI IPOBECA HECYIIETO TPOCa MIPUMET BU/I;
M N
X = 1, +—
T,+K T,

Ioncrasnss 3nauenus Tx u3 tabia. 18 npousBoaum pacuetsl. [lonaHHBIM pacyeToB CTPOUM
MOHTAaKHbIE KPUBBIE JIJIS1 IBYX 33JaHHBIX [TOJIETOB MEXKy OIIOpaMH KOHTAaKTHOM CETH Ha
MUJIITUMETPOBOM OyMmare. Pe3ynbTaTsl pacueToB cBoguM B Tabi. 18 (cM. mpakTuueckoe 3anaTueNe 11)



IHopsiaok BHINOJIHEHUS
Ornpenenutsb cTpeisl MPOBEca HArPY>KEHHOTO HECYILEr0 TPOCa.
[TocTpouTh MOHTAXKHBIE KPUBBIE.
Copneprxanue oTuera
Ornpezenenre cTpesbl MPoBeca HArpy KEHHOTO HECYIIIETO TPoca.
10. MoHTa)XHbIE KpUBBIE AJIS ABYX 3aJaHHBIX MIPOJIETOB MEXIY OMOPAMU KOHTAKTHOM CETH.
BoiBOaBI.

©ooNo®

6. KoHTposbHBIE BOMPOCHI
7. Yto Takoe cTpena rpoBeca HeCyIero Tpoca?
8. IloueMy B pexxumMe MUHUMAIbHON TEMIIEPaTypbl MAKCUMAIBHOMY HATSHKEHUIO COOTBETCTBYIOT
MHUHHMAaJIbHBIC CTPEIIBI TIpoBeca?
9. Yro Takoe MOHTa)kHas TaOJIMIIA U MOHTAXKHBIE KPUBBIE?
10. JInst gero HeoOX0IMMO CTPOUTH MOHTaXHBIE KPUBBIC?
I[IpakTnyeckoe 3ansTHE
Tema 15.1 ABTOMATH3UPOBAHHBIE CHCTEMbI YIIPABJIEHUS
Tema: O3HakoMIIeHHE C 000PYI0BAaHUEM 3HEProJUCIETYEPCKOTO MyHKTA
Hean padorbi: O3HAKOMHUTHCSI C HOPMAaMH BPEMEHH Ha MMPOU3BOJICTBO padOT HA KOHTAKTHOM CETH.

HopMbl BpeMeHU 1 HOpMaTHBBI YHCIEHHOCTH Ha TEXHUYECKOE 0OCIYKMBAHHUE U TEKYIIUI PEMOHT
YCTPOMCTB KOHTAaKTHOM CETH IMOCTOSHHOTO U IEPEMEHHOTO TOKA M IIyHKTOB I'PYNIMPOBKU CTaHLIMN
CTBIKOBAHHUS JJIEKTPUDUIIMPOBAHHBIX JKEJIE3HBIX JOpOr (Jajiee HOPMBI BPEMEHH M HOPMATHUBBI
YHUCJIEHHOCTH) NpEJHAa3HAaYeHbl Ul OpraHu3allid, IUIAHUPOBAaHMST M HOPMHMPOBAHUS TpyAa
ANEKTPOMEXAHUKOB U 3JIEKTPOMOHTEPOB KOHTAKTHOM CETH, BBIMOIHAIOMIUX PAOOTHI 10 TEXHUYECKOMY
OOCITY)KUBAaHUIO M TEKYIIEMY PEMOHTY YCTPOWCTB KOHTAKTHOW CETH B pailoHAX KOHTAKTHOW CETH -
MO/IPa3/ICICHUSAX TUCTAHIUH 3JIEKTPOCHAOKEHUSI.

Hopwmbl BpeMeHH M HOpPMATHBBI YHCICHHOCTH pa3paboTaHbl B COOTBeTCTBUMHU c [loyokeHueMm o
cucteme HopmupoBanus Tpyaa B OAO «PXK]», yrBepxaenubiM pacriopsikennemM OAO «PX» ot 3
utong 2006 r. Ne 1350p. B ocHOBy pa3paboOTK HOpPM BPEMEHH U HOPMATHUBOB UUCIEHHOCTH
MIOJIOXKEHBI:

- Cramgaptr OAO «PXI» CTO PXI 1.12.001-2007 «YcrtpoiicTBa »>neKTpuUKanmuu u
anekTpocHaOxeHus. TexHuueckoe oOciykuBaHue W peMoHT. OO0mue TpeOOoBaHU, YTBEPKICHHBIH
pacnopsikerreM OAO «PXKI» ot 29 gexabpst 2007 r. Ne 2496p ¢ mocieayrmuMd U3MEHEHUSIMA B
penakuuu pacnopspbkennii OAO «PXI» ot 16 anpens 2008 r. Ne 806p, ot 31 aexabps 2009 r. Ne
2763p u ot 29 nexabps 2010 r. Ne 2761p;

- TexHnonornyeckue kapThl Ha pabOTHI MO COACPKAHUIO U PEMOHTY YCTPONCTB KOHTAaKTHOM CeTH
NEeKTpU(PUIMPOBAHHBIX jkele3HbIX gopor. Kumra II. Texnudeckoe oOCITyXKMBaHWE W TEKyIIUH
PEMOHT, YTBepKIeHHbIe JlemapTaMeHTOM dJeKTpudUKaIuU 1 dIeKTpocHaO)eHus ot 14 nexadbps 2009
r. Ne I[13-868-115/1-2,;

- HWuctpykuusa mno 6€30MacHOCTH Ui JJIEKTPOMOHTEPOB KOHTAKTHOM CETH, YTBEp)KIEHHAs
pacnopstkerrem OAO «PXJI» ot 16 nexadpst 2010 r. Ne 104;

- [IpaBuna 0e30MacHOCTH MPU IKCIUTyaTallMd KOHTAKTHOW CETH M YCTPOMCTB AJIEKTPOCHAOKEHHS
aBTOOIOKUPOBKHU *kene3Hbix popor OAO «PXK]Iy, yrBepxkaennsie pacnopskenueM OAO «PXK/» ot
16 nexabps 2010 . Ne 103;

- TEXHUYECKHE XapaKTEPUCTUKU UCIIBITATEIbHBIX U U3MEPUTEIbHBIX IPUOOPOB, MPUCTIOCOOJIEHUH U
WHCTPYMEHTA;

- (hOTOXPOHOMETPAKHBIC HAOIIOICHHS.

HopMbl BpemMeHHM oOTpakaloT 3aTpaTbl TpyJa Ha HU3MEpPUTENb pabOThl BCEX HCIIOTHUTENCH.
KonnuecTBeHHBINM cOCTaB MCIOIHUTENEH MPUHAT B COOTBETCTBUU C eicTBytommMu B OAO «PXK]I»
MpaBWIaMd W WHCTPYKLUUSMH, B 3aBUCUMOCTH OT CIOXHOCTHM M OObeMa BBIMOIHSEMBIX pPaboT.
W3MeHeHne YHMCIIEHHOCTH HCIIOJIHUTENEW HE MOXKET CIY)KUTh OCHOBAaHUEM JJIi HW3MEHEHHUS HOPM
BPEMEHU.



HaumenoBanust mnpodeccuit pabounmx M IODKHOCTEH TPHUHATHL corjacHo OOmepoccuiickomy
kiaccudukaropy npodeccuit padbounx, JOKHOCTEH cimykamux U TapugHbix paspsanoB (OK 016-94,
Mocksa, 2005 1.). Paspsapl kBamudukamuu padOYMX MPHHATH coryiacHo EnwHOoMy TapugHO-
kBamuukanonHomy crpaBoyHuky (ETKC Beimyck 56, 1984 r1.) u cOopHuky TapudHO-
KBaJTM(UKAIIMOHHBIX XapaKTEPUCTUK pab0vMX, 3aHATHIX HA JKEIE3HOAOPOKHOM TpaHcrnopte (Mockaa,
[IBL MIIC, 1999 r.).

KBanmndukannonnas xapakTepUCTHKA JIEKTPOMEXaHHWKA MPHUHSATA COrIacHO pacropstkernto OAO
«PXI» ot 18 urons 2006 r. Ne 1505p «OO0 yTBepkaeHUM KBATU(PHUKAIIMOHHBIX XapaKTEPUCTHK U
paspsoB OIUIATHI TPyAa MOJDKHOCTEH PYKOBOIUTENEH, CIEIMATUCTOB M CIIy)KAlIUX OTKPBITOTO
aKIMoHepHoro oduiectBa «Poccuiickue jxene3Hble JOPOr».

Hopmamu BpeMeHr 1 HOpMaTHBaMH YHCICHHOCTH YUTEHBI CIIEIYIOIINE KaTErOpUU 3aTpaT pabovero
BpeMeHu: omnepatuBHoe Bpems (Tor), moaroroButenpHO-3akimounTenbHoe Bpems (Tm3), Bpems Ha
obcmyxuBanue pabodero mecta (To0), Bpemst Ha OTABIX U JmuHbIe HagoOHOCTH (TOTN).

K oneparuBHomy BpemeHu Tom OTHOCUTCS BpeMs Ha:

- HETIOCPEACTBEHHOE BHITIOJTHEHHE PadOT MO TEXHUYECKOMY OOCITY’)KHBAaHUIO U TEKYIIEMY PEMOHTY
YCTPOMCTB KOHTAKTHOU CETH;

- YCT@HOBKY 3allIUTHBIX 1 MOHTQ)XHBIX TIPUCTIOCOOJICHUIA;

- IOIbEM Ha M30JIMPYIOLIYI0 ChEMHYIO BBIIIKY, BBIIIKY aBTOMOTPUCH! (APE3UHBI), ONOPY, JECTHUILY
U CITyCK C HUX;

- IEpEMEILIEHHUE BBIILIKU B IIpoliecce padboThl;

- cOOpKy M pa300pKy UCTIBITATEIILHBIX CXEM;

IIpakTH4yeckoe 3ansiTHe
Tema 15.1 ABTOMAaTH3HPOBAaHHbIE CHCTEMbI YIIPaBJICHUS
Tema: O3HakOMJIEHHE € anapaTypoil TeIeMEXaHUKH KOHTPOJIMPYEMOTO ITyHKTA (TTOACTAHIIMN)
Iesab 3aHATHA: U3YyUUTH COZIEpKaHUE PA0OT IO MPOBEPKE COCTOSIHUS, PETYJINPOBKE U PEMOHTY
CEKI[MOHHBIX U30JIATOPOB CO CTEKIOIUIACTUKOBBIMH WIH (hapPOpOBBIMU BCTABKAMH.

OﬁopyImBaHne: CEKIIMOHHBIN H30JIATOP WU MAKET CEKIITMOHHOT'O U30JIATOpPA.

IIpucnoco6JeHus: TuHENKa, TEPEBIHHBINA OPYCOK, HAXKTAYHOE TIOJIOTHO.

Kparkue TeopeTnyeckue cBeIeHHS:

CCKI_II/IOHHBIG H30JIATOPBI JOJIPKHBI obecnieynuBaTh HAaACKHYTO U30JISIOHUI0 U IIaBHBIN nepexoa nmo HuM
I1OJIO30B TOKOIIPUEMHHKA C YCTaHOBHeHHOﬁ CKOPOCTBIO HA TAHHOM Y4YacCTKeE. Hx MMPUMCHAIOT B
OCHOBHOM Ha CTAaHIWU IJIF MMONCPEYHOI0 CCKIIMOHUPOBAHUA KOHTAKTHOM CETH.

Tun ceKMOHHOrO U30JIATOPa BEIONPAETCS B 3aBUCUMOCTH OT HOMHUHAJIBHOT'O HANpPSHKEHUS
KOHTAaKTHOM CETH, KOJIMYECTBA KOHTAKTHBIX IIPOBOOB, YCTAHOBICHHOW CKOPOCTH JBUKECHUS I10E3/10B,
MecTa IPUMEHEHHUS U CTENIeHU 3arpsi3HeHus atMocdepsl. KOHCTPYKIHs CEeKLIMOHHBIX M30JISTOPOB
npeaycMaTpuBaeT 3 (GEeKTHBHOE TalIeHUe SJIEKTPUIECKOM TyTH Ha TyTOTacUTEIbHBIX yCTPOHCTBAX.

CeKIMOHHBIEC U30JSITOPHl MOHTUPYIOT B MIEPBOM TPETH MPOJIETA TaK, YTOOBI HIXKHSISI IIIOCKOCTh
CKOJIbKeHUs Haxoauiaach Ha 20-30 MM BBIIIE COCEHUX TOYEK MOJBECAa KOHTAKTHOTO MpoBoja. [lepen
MOHTAXOM BCE€ I€TaJIu CCKIIMOHHOI'O I/ISOJISITOpa cnenyeT THIATCIIBHO HpOBepI/ITB, a I/I?)OJI}ITOpr 148
CKOJIb3YHBI TIATEILHO OYHUCTUTH OT JIFOOBIX BUIOB 3arps3HEHUs, HE JOIyCKas I OTUX IeJIeh
HpI/IMeHeHI/IG XUMHNYCCKH aKTUBHBIX BCIIICCTB, CHOCO6HBIX BbI3BATh UX HOBpe)KI[CHI/Ie NI HapYIJ_IGHI/IC
AHTUKOPPO3UHNHOTO MOKPBITHS ACTaCH.

CeKLUMOHHBIN U30JIATOP B IIAHE CIEAYET paclolarath TaK, YTOOBI €ro MPOI0JIbHAS OCh COBIAAANa €
OCBIO I10J103a TOKOIIPUEMHUKA. MaKkcuMallbHOE OTKJIOHEHHE He T0JKHO npeBbimath 100 mm.



Merannnyeckue CKOJIB3YHbI, AYTOOTBOAAIIUC U JYT'OraCUTCIIBHBIC pora Npu U3HOCE B IJIOCKOCTH
CKOIBKEeHUd 0ojiee 5 MM IIoJJICKaT 3aMCHC.

[IpoBepKy COCTOSIHMSI, PETYJIUPOBKY U PEMOHT M30JIATOPOB MPOU3BOAAT 1 pa3 B roa.

Pa6ora Ha CU MokeT ObITh BBIIIOJHEHA CO CHATUEM HAINPSIKEHUS U 3a3€MJIICHUEM KOHTaKTHOW CEeTH
VI TI0J1 HAIIPSIKECHUEM.

Pabota non HanpsKeHUEM Ha CEKIIMOHHOM H30JISITOPE BBIMIOJIHSAETCS 0 HAPSILy U IPUKaA3y
sHeproaucnetuepa. [lepen Bemaueii mpukasa Ha paboTy PHEproguceTyep T0JDKeH BKIIOYHTH (TIo 1Y,
TV) cekunoHHBIN pa3beIUHUTEINb, TAPAJUIETbHBIA ’TOMY CEKIIHOHHOMY U30JISITOPY WM BBIIATH
IIPUKa3 Ha MEPEKII0YEHNE TAKOBOTO BPYUHYIO.

Jlo Hauana pabGoThl MOCIE MOMYUYSHHS IPUKA3a HAa CEKIIMOHHOM M30JIITOPE YCTaHABIUBAIOT
LIYHTHPYIOLIYI0 IEPEMBIUKY.

IIpoBepKa COCTOSIHMSI 1 PEMOHT CEKLIMOHHOI0 H30JI1TOpPA:

1. HpOBCpI/ITL COCTOSAAHUC KPCIUICHHUA U CTCIICHD 3arpsA3HCHHOCTH U30JIITOPOB B HCCYILIEM TPOCE, a
TAK¥XE COCTOAHHUE HECYIICTO TPOCa, NCII0JIb3Yd HABCCHYIO JICCTHUIY 3 M.

2. OcMOTpETh U OUUCTUTD U30JIATOPHI OT 3arpsA3HEHMSL.

3. [IpoBepuTh IUIHHBI MYTH YTEYKU TOKA MO HU30JIATOpaM, KOHPUTYPALIUIO TyTrOTacCUTEIbHBIX POTOB,
COCTOSIHME€ METAUTMYECKUX CKOJIb3YHOB, BEJTMYMHY BO3IYIIHBIX 3a30POB, HAJAC)KHOCTh KPETUICHUS
BCEX JETaJIEN.

4. IIpoBepuTh COCTOSTHUE 3BEHBEBBIX CTPYH, 3a)KUMOB, PaCIIOPOK, KOPOMBICET U HATSKHBIX My(T,
BAJIMKOB U IIIIJIMHTOB.

5. HpOBepI/ITB COCTOAHHUC U MOCAAKY CTBIKOBBIX 3A)KHUMOB B MCCTaX COCAUHCHUA CUc pa60‘II/IM
KOHTAKTHBIM ITPOBOAOM.

6. IIpoBepuTh NpaBUIBHOCTH NOJI0KEHUS U perynupoBku CH (nposepstot nonoxenue CHU no BeicoTe,
nosioxkenue npoaosnbHor ocu CHU, monoxenne CH no 0THOIIEHHUIO K PACTION0KEHHOMY HaJl HUM
BPE3HOMY U30JIATOPY Ha HECYILEM TPOCE).

7. IlpoBepuTth npaBuiIbHOCTH perynupoBku CU (mepemeriiast BIOIb HETO OPYCOK, KOTOPBIH JT0KEH
MJIaBHO MEPEXOJAUTH C OJHOTO CKOJIb3yHA Ha APYTroi 0€3 UCKPUBIICHUS U OTPHIBA).

HOpﬂ}IOK BbIINOJTHCHHUSA paﬁoTbl:
1. OnncaTth Ha3HAYCHUS U Tpe60BaHI/Iﬂ, MNPEABABIACMBIC K CCKIIMOHHOMY U30JIATOPY.

2. HapucoBatb 3CKU3 CEKIIMOHHOTO U30JISITOPA, YKa3aB Ha PUCYHKE BCE Pa3Mepbl, Ha3BaHHbBIE B
ITYTOKC.

3. Onpenenuth KaTeropuio padoT Mo MpaBUIaM TEXHUKH 0€30TaCHOCTH, TEPEYUCIIUTD
OpTraHU3aI[MOHHBIE U TEXHUYECKUE MEPONPUITHS, KBATU(UKAIIMOHHBIC TPyl PYKOBOAUTENS padoT,
4YJICHOB OpHUTaIbI.

4. BBITOJIHUTE PEBU3UIO CEKIIMOHHOTO U30JISITOPA, COTIIACHO BBIMICHU3IIOKEHHBIM YKa3aHHUSIM
(ITposepka coctosaus u pemoHT CH) u pykoBoacTBysch [IpaBuinaMu ycTpoiicTBa U TEXHUYECKOM
JKCIUTyaTaluu KoHTakTHou cetu (JI5).

5. Cnenatp BBIBOJ O COCTOSIHUU U30JIATOPA.

6. Opopmuts oTuér. Cenarh BHIBOABI 110 BHIIOJTHEHHOMY 3aHSTHIO.



KoHnTpo/ibHBIE BOPOCHI:

1. i 9ero npeaHa3HauY€Hbl CEKLIMOHHBIE N30JISITOPBI?

2. B xakux MecTax yCTaHABIMBAIOT CEKIIMOHHBIEC U30JISITOPHI?

3. Kakue ycTpoicTBa B KOHCTPYKIIMU CEKIIMOHHBIX U30JIATOPOB MPEAHA3ZHAYEHBI JJIsI TAIICHUS JyTH?

4. Kakue 0OCHOBHBIE MePhI 0€30MTaCHOCTH HEOOXOIUMO BHITIOJIHATH MPU MTPOU3BOACTBE PabOT Ha
CEKIIMOHHOM H30J5TOpe?

5. Ilouemy HEOOXOAMMO MPOBEPSTH MPABUIBLHOCTH MOJIOKEHHSI U PETYITHPOBKH
CEKIIMOHHOTO U30J1ATOpa?

6. [Touemy BO BpeMst MPOX0/1a TOKOMPUEMHHKA IO CEKIIMOHHOMY HU30JITOPY MOKET BO3HUKATh
ANeKTpUYecKas ayra?

Tema 15.1 ABTOMaTH3MpPOBAaHHbIE CHCTEMbI YIIPABJIEHHUS
IIpakTH4Yeckoe 3aHATHE
Tema: [ToctpoeHue cxembl cOopa U neperayu HHPOPMALUU HA KOHTPOJIUPYEMOM ITyHKTE

Leab 3aHATHA: U3YUYUTH COZiepKaHUe PabOT MO MPOBEPKE COCTOSIHUS U PETYIUPOBKE U30JIUPYIOIIETO
CONPSIKEHHUS.

O0opynoBaHmne: MaKeT U30JUPYIOIIETO CONPSKEHUS aHKEPHBIX YYaCTKOB MJIM HAa3BaHHBIH y3€Il Ha
HOJIMTOHE KOHTAKTHOM CETH.

IIpucnocodienns: uHelKa, HAXK/IaYHOE MTOJIOTHO, AEPEBSHHBIN OpyCOK, HA0Op TraeyHbIX KIIOUeH.
Kparkue Teopernueckue cBeeHHs

H?’OJ'II/IPYI-OHIee COIIPAKEHUEC aHKCPHBIX YHACTKOB CIIYXXUT IJId Pa3ACICHUA MMUTAaHUA Ha OTACIIBHBIC
CCKI U YYAaCTKOB KOHTAKTHOM CETH. I/Isoﬂnpyromee COIIPAKCHUC TOJIKHO obecneynuBaTh MpOAOJIBHOC
B3aMMHOC IEPEMEIICHHUE ITPOBOJOB IMTPU TEMIICPATYPHBIX U3MCHCHHAX, a4 TAKKEC IUTABHBIN nepexon
I10JI03a TOKOIIPUECMHHUKA C KOHTAKTHOTO IIPOBOJIa OAHOI'O dHKCPHOT'O YUAaCTKa Ha KOHTAKTHBIM IpoBOa
APYyroro 1mo yCJIoOBUAM KOHTAKTHOI'O HAXXaTUA oe3 YXyAIICHUA TOKOChEMA U CHUKCHU A
yCTaHOBHCHHOﬁ CKOpPOCTH.

Ha MNEPEroHax U I'yxux IMmyTAaX KEJIC3HOAOPOKHBIX CTaHL[I/Iﬁ HCO6XOI[I/IMO IMPUMCHATD:

N3onupyromue conpskeHus (BO3IyIIHbIE TPOMEXKYTKH) Ha IPSIMBIX U KPUBBIX yUacTKax IyTH
panuycom 6osee 2000M — TpeXIpoIeTHBIE WM YETHIPEXIPOJICTHBIE, HAa KPUBBIX YUaCTKaX IyTH
paguycoM 2000M 1 MEHEE U B CTECHEHHBIX MECTaX MO UX PACTIOPSKEHUIO — TPEXIIPOJIETHHIE.

He JA0IMYyCKACTCsA COBMCIIAThL HA U30JIUPYIOIIHUX COMPAKCHUAX KOMIICHCUPOBAHHBIC U
IMMOJIYKOMIICHCUPOBAHHBIC ITOABCCKU.

Ha uzonupyromeM conpsieHHH TOpU30HTAIBHOE PACCTOSHUE MKy BHYTPEHHUMH PACCTOSHUSMU
paboyuX KOHTAKTHBIX MPOBOAOB J0JKHO ObITH S50MM. Eciit 1o BETpOBBIM OTKIIOHEHUSIM
IPOBOJIOB Ha JIEHCTBYIOUIMX YYaCTKaX TAKOE PACCTOSIHUE HE MOKET OBITh IOMYIIEHO, OHO MOXKET
coctaBiATh 400MM Ha KOHTaKTHOW CETH MOCTOSHHOTO ToKa U S00MM — NIEpEMEHHOT0 TOKA.
JlonmycTrMbIe OTKJIOHEHUS OT YKa3aHHbBIX 3HAU€HUH £50MM MpU CKOPOCTHOM JABMKEHHH 10 160
KM/4 1 £40MM 1IpH CKOPOCTHOM JBMXEeHUH OT 161 — 200km/u. PaccTosinue ot pabouero
KOHTaKTHOTO IIPOBOJIA 10 HUKHEN IIOBEPXHOCTHU Bpe3HOro (happopoBOro n3oyaTopa npu IByX
KOHTAaKTHBIX MPOBOJIAX JOJKHO cOCTaBIATh 250+ 20MM npu 0THOM KOHTaKTHOM IPOBOJIE
300+20mm.



BeprukansHoe paccTosiHUE OT paboyero KOHTAKTHOI'O IIPOBO/AA 1O HUXKHEHN MOBEPXHOCTH
IIAJAKOCTEPAKHEBOT'0 MOJIMMEPHOTO U30JIATOpa T0JIKHO cocTaBiATh 300+20MM, a 10 HUKHEN
MIOBEPXHOCTH IJ1aJKOCTEPKHEBOTO N30JIMPYIOIIErO 3JIEMEHTA, JIOIYCKAIOIIEro B3auMOAEHCTBHE C
TOKONPUEMHUKOM — 200+20MMm.

[Tepexon TOKONIPUEMHHIKA C KOHTAKTHOTO MPOBO/Ia OJTHOTO AHKEPHOTO YYacTKa Ha KOHTAKTHBIH
IIPOBOJ IPYrOro aHKEPHOT'O y4acTKa JOJDKEH paclojaraTtbCsi B CEpEeIUHE MEPEXOJHOr0 MPoiETa y
TPEXIPOJIETHBIX CONPSHKEHUI Ha JUTMHE 8 — 12M U y YeTBhIPEXIIPOJIETHBIX CONPsKeHUH Ha jutuHe 10
— 15M o 06e CTOPOHBI OT CPeHEH MEePEXOHOM OIOPHI.

CDI/IKCEITOpLI, CTPYHBI U 3JICKTPUICCKUEC COCIUHUTCIIN CICAYCT pa3MCIIATh TaK, YTOOBI
o0OecneynBanach H30JIAUA aHKCPHBIX YYaCTKOB IIPHW BO3MOKHBIX TCMIICPATYPHBIX U3MCHCHHAX.

HopmanbHO pa3oMKHYTHIE H30JIUPYIOLIUE COMPSKEHUS JODKHBI OBITh 000PYI0BaHBI 3alITUTHBIMHU
YCTPOKCTBAMHU OT MEPEKOTOB IPOBOJOB JIEKTpUUECKOU 1yroi. Ha myTsax ¢ AByXCTOPOHHUM
JIBUKCHHUEM 3aIlUTHBIC YCTPOMCTBA OT MEPEKOTOB JOJKHBI OBITH B 000MX HAMPABICHUSIX.

[lepexonHble ONOpPbI KOHTAKTHOM CETH, OTPAHUYUBAIOLIUE U30JUPYIOLIEE CONPSKEHUE, TOJIKHBI
AMETH OTIIMYNTEIILHBIN 3HAK — JepeaAyromurecda 4€ThIpC YCPHLIC U TPU OeJble TOPHU30HTAJIBHBIC
noJiocsl. [lepBas onopa 1o HanpaBIEHUIO ABHKEHUS II0€310B, KPOME TOT0, JOTIOJIHUTEIBHO
0003HaYaeTcs BEPTUKAIbHON YEPHOU MOJIOCON. 3HAKH HaHOCSTCSI HEITOCPECTBEHHO Ha OMOPbI MU
3aKpEIJICHHbIE HA HUX LIUTHI.

[Tpu OCTOSIHHOM TOKE, KPOME TOT0, IPUMEHSIFOTCS] CUTHAJIbHBIE CBETOBbIE YKa3aTeau « OMmyCTUTh
TOKOIIPUEMHUK)», UMEIOIIME CUTHATIbHOE 3HAYCHUE TIPU NOSBJICHUH Ha HUX MUTAKOLIEH CBETALLEHCS
IIOJIOCHI.

Hepez[ HeﬁTpaHbeIMH BCTaBKaMM YCTAHABJIMBAIOT MPCAYIIPCAUTCIBHBIC TIOCTOAHHBIC CUTHAJIBHBIC
3HakH « OTKIIOYUTH TOK.

[Ipu BeIMOTHEHNH PAaOOTHI HEOOXOIMMO OCMOTPETH U30JIUPYIOIIEe CONMPSHKEHHE, POBEPUTH BCE
HOPMHPYEMBIE pa3MepPbl, IPOBEPUTH COCTOSTHUE TIPOBOJOB U JIEMEHTOB CONPSIKEHHUS.

H3onupyroiiee conpshkeHHe MPoBepsoT 1pa3 B rojl, oOpaiias BHUMaHUE Ha IIaBHOCTh NEpexo/ia
TOKOIIPUEMHHUKA, COOTBETCTBUE TPEOOBAHUSIM TEXHOJIOTUYECKON KApPThI, YUePTEKEH MPUMEHEHHBIX
KOHCTPYKIIUH.

[IpoBepKy COCTOSIHUS, PETYJIUPOBKY U PEMOHT U30JUPYIOLIETO COMPSHKEHUS CIIETYET MTPOU3BOAUTH
B CIEAYIOLIEM MOPSAIKE:

- IPOBEPUTH 30HY IIEPEX0Ja TOKOIIPUCMHHKA C OJHOI'O aHKCPHOI'O Y4aCTKa Ha z[pyroﬁ n MECTa
nmoaxsaTa TOKOIIPUCMHHUKAMN KOHTAKTHBIX ITPOBOJOB, UCITIOJIb3YyA IIGpGBHHHI:IfI 6pyCOK. HepBHe
IMPUEMHBIC CTPYHBI B 30HC IPOXO0Ja I10JI03a TOKOIIPUEMHHKA TOJIZKHbBI OBITh HBOﬁHBIMH;

- IPOBEPUTH PACIIOJIOKECHNUE KOHTAKTHBIX ITPOBOJOB B IIJIAHE,

- IPOBEPUTH PACCTOSTHHE N0 BEPTUKAIHN MEXKy pab0ounMH U HepabOUNMHU KOHTAaKTHBIMHU
npoBoaaMu. [Ipu HEOOXOIMMOCTH MPOU3BECTH PETYIUPOBKY MO BEPTUKAIHU C IIOMOIIBIO CTPYH, a
10 TOPU30HTAIIN — ITyTEM U3MEHEHHUS MOJIOKEHUS (PUKCcaTOpa Ha EPEXOIHBIX OMOpax;

- IPOBEPUTH PACIIONIOKEHNE HECYIITUX TPOCOB. B MecTe mepeceyeHus BETBEH OTXOMSIIEro Ha
AHKEPOBKY M pabodero HECYIMUX TPOCOB HE TOJIKHO OBITh KacaHUs. 3a30p MEKIY HUMH JIOJDKEH
ObITh HE MeHee S0MM;

- Y6C,Z[I/ITBC$I YTO ITIOJOXKCHUC CI)I/IKCH.TOpOB, CTPYH H DJICKTPUYICCKUX COG,Z[I/IHI/ITGJIGI\/'I o0ecreynuBaeT
N30JIAIUI0 CMCKHBIX aHKCPHBIX YHAaCTKOB ITPU JIFOOBIX BO3MOIKHBIX TEMIICPATYPHBIX H3MCHCHUAX

- IPOBEPUTH BHELIHUM OCMOTPOM COCTOSIHUE OTJIMYUTEIILHON OKPACKU HA IIEPEXOJHBIX OIOpax;



- IPOBCPUTH BHCIIHUM OCMOTPOM BUANMOCTDb U COCTOAHUEC CUTHAJIBHBIX CBETOBBIX yKasaTeneﬁ
((OHyCTI/ITB TOKOIIPUEMHHK,

- IPOBEPUTH MOJIOKEHUE IPYy30B OTHOCUTEIBHO 3€MJIM M HEMIOJBIXKHOT'O 0JIOKA KOMIIEHCATOpaA.
[IpoBeputh paboTy KOMIIEHCATOPA, IPUIIOJHUMAS U OIyCKasi TPY3bl pyKamH;

- IPOBEPUTH COCTOSTHUE, OTPETYJIMPOBATH U IPOU3BECTU PEMOHT IPOBOJOB U 3JIEMEHTOB
COIPSIKEHHUS;

- IPOBEPUTH MPABUILHOCTh YCTAHOBKU Ha MEPEXOIHBIX OMOpax (pUKcaToOpoB OTXOAIMINX HA
AHKEPOBKY BETBEH KOHTAKTHBIX MPOBOI0B. DUKCATOPHI JOKHBI KPETIUTHCS HA HEM30JIUPOBAHHBIX
IPSMBIX KOHCOJISIX WM (PUKCATOPHBIX KPOHIITEHHAX OIMOP BBIIIEC YPOBHS HOMHUHAIBHOM BBICOTHI
KOHTaKTHOTro mpoBoja Ha 600+200MM Ha yyacTkax nocTosiHHOro Toka u 700+200MM Ha ydacTkax
NEPEMEHHOT0 TOKa. Ha M301MpOBaHHBIX KOHCOJISAX YKa3aHHOE PacCTOSIHUE JOJDKHO cocTaBUTh 900
MM;

- IPOBEPUTH COCTOSIHUE KOPOMBICET Y aHKEPHBIX OIIOPU BPE3HBIX U30JISITOPOB Y IIEPEXOAHBIX OIIOP
B BETBSIX IOJIBECKH, OTXOAIINX HAa aHKEPOBKY. PaccTosiHue oT paboyeil BETBU KOHTAKTHOT'O
IIPOBO/IA IO HU3a KOPOMBICIIA JOHKHO ObITh HE MeHee 300mMM. PaboTa Ha Bpe3HbIX U30J5TOpaxX
HPOM3BOJIUTCS MIPU 3aBELICHHOM 110 00€ CTOPOHBI U30JIATOPA NEPEHOCHON HIYHTUPYIOLIEH HITaHTe,
a Ha HECYIIIEM TPOCE C MCII0JIb30BaHUEM HABECHOM JIECTHULIB;

- IPOBCPUTH COCTOAHUC IHJICIZ(I)OB CCKIIMOHHBIX pa3Le,Z[I/IHPITeJIeI‘;I " POroBbIX Pa3psIHUKOB B
MECTax IMOAKIOYCHHUA UX K KOHTAKTHOM IIOABECKCE.

IHopsinok BHINOJHEHUS
1. Onucath Ha3HaUEHUE U TPEOOBAHUS, TIPEIBSIBISIEMbIE K U30JIUPYIOIIUM COTIPSIKCHHSIM.
2. HauepTuTh cXemMy H30JUPYIOIIETO CONMPSHKEHUS ¢ YKa3aHUEM BCEX Pa3MepoB U TabapuTOB.

3. OcyniecTBUTh MPOBEPKY TEXHUYECKOTO COCTOSIHUS U PETYJIUPOBKY H30JUPYIOIIETO CONPSKEHNS
I10 BBILIECU3JI0KEHHOM METOIUKE U PYKOBOACTBYICH IIpaBunamu ycTpoiicTBa U TEXHUYECKOU
JKCIUTyaTallul KOHTAaKTHOW CETH.

4. Onucatp NOPSAAOK BBIIIOJHEHUS padOT MO MPOBEPKE U PETYINPOBKE U30JIUPYIOLIETO
COIIPSIKEHMSL.

Conep:xaHue oT4yeTa
1. Onucanue Ha3HAYEHUS U TPEOOBAHUH, IPEIBSIBIIEMBIX K H30JIHPYIONIIM COTPSHKEHUSM.
2. CxeMa M30JIMPYIOIIEro COMPSHKEHHSI ¢ YKa3aHWEM BCEX pa3MepoB U rabapHToB.

3. Onucanue nopsiaKa MpoBEPKU TEXHUUECKOTO COCTOSIHUSA U PETYIUPOBKU U30IUPYIOIIETO
CONPSIKEHHMS IO BBILIEU3JIOKEHHON METOUKE U PYKOBOJACTBYSCH [IpaBunaMu ycTpoicTBa u
TEXHUYECKOM SKCILUTyaTalli KOHTAaKTHOM CETH.

4. OnucaHue NopsaKa BRIOJHEHUs padoT M0 MPOBEPKE U PETYIUPOBKE U30JIUPYIOIIETO
COMPSIKEHUS.

5. BBIBOZIBI.
KonTposabHbIe BONPOCHI
1. {151 uero nmpeaHa3HAuYCHbI U TI€ Pa3MEIIaloTCsl H30JIUPYIONTUE COTPSIKEHUS?

2. Ilouemy B cepeilMHE MEPEXOTHOTO MPOJIETA IPOBOJIA COMPATAEMBIX KOHTAKTHBIX MOABECOK
JIOJKHBI HAXOJIUTHCSI B OJJHON TOPU30HTAIBLHOM TIJIOCKOCTH?



3. Yto obecrieunBaeT U30JSALUIO CEKIUN KOHTAKTHOW CETH JIPYT OT Apyra B U30JIUPYIOLIEM
CONPSHKEHUH?

4. IToueMy U30JIMPYIOIINE CONMPSHKEHUS HE HCTIOJIB3YIOT JJI U30JISIAN MPOJOJIbHBIX CEKIIH?

5. Kakum 1071KHO OBITH TOPU30HTAIBHOE PACCTOSTHUE MEKY BHYTPEHHUMU PAaCCTOSIHUSIMU
pabouyuX KOHTAKTHBIX MPOBOAOB Ha N30JIUPYIOLIEM CONPSKEHUH?

6. Kakue curnanbHble OrpaskAeHUs yCTaHABIMBAIOT IEPE]] H30JIUPYIONMM CONPSHKEHUEM IIPH
pa3IUYHbIX POJaX TOKa?

Tema 15.1 ABTOMAaTH3HPOBAHHBIC CHCTEMbI YIIPaBJICHUS

I[IpakTnyeckoe 3ansTHE

Tema: VMccnenoBanue B3auMoIeHCTBUS 1IKada yIpaBieHUs MoACTaHIMeN u pabouero Mecra
SHEProJucIeTIEpa py Mepeaadye KoMaH/ TeleypaBlIeHUs

Henapb 3aHATHA: U3YUUTH COiEpKaHUE PaOOTHI IO MPOBEPKE COCTOSHUS U PETYIUPOBKE BO3TYIIHOM
CTPEJIKH.

Oo0OopynoBaHue: MaKET BO3IYIIHON CTPEIKH.
IIpucnoco6JieHus: TuHEelKa, OTBEC, JEPEBSHHBIN OPYCOK, HAKIAYHOE MOJIOTHO.
KpaTkue TeopeTuyeckue cBegeHHs

Bozayuineie cTpenku JoKHBI 00eceunBaTh IIaBHbIN, 0€3 yAapoB U UCKPEHUH, epexo/] Mo103a
TOKOIIPUEMHHUKA C KOHTAKTHBIX ITPOBOJIOB OJIHOTO MYTH (Che3/a) Ha KOHTAKTHBIE ITPOBOJIA IPYTOTO,
cBOOOZHOE B3aUMHOE MEepEMEIICHHE MTOJIBECOK, 00Pa3yIOIINX BO3AYIIHYIO CTPEIKY, U
MUHHUMAJIbHOE B3aMMHOE BEPTHKAIBHOE MEPEMEIIEHNE KOHTAKTHBIX ITPOBO/IOB B 30HE MOAXBAaTa
MOJI030M TOKOMPHUEMHHUKA MTPOBOJIa MPUMBIKAIOIIETO My TH.

BOS}IYIHHBIC CTPCJIKA HaJ OOBIKHOBEHHEIMH U NEPEKPECTHBIMU CTPCIOYHBIMHA NEPEBOJAMU U HAJT
TIIYXUMH IEPECCCUCHUAMU HYTCﬁ JOJIXKHBI OBITh (I)I/IKCI/IpOBaHHLIMI/I ¢ o0ecrieueHHEM BO3MOXKHOCTH
B3aMMHBIX IMTPOAOJIBbHBIX HepeMemeHHﬁ KOHTAKTHBIX IIPOBOJOB. Ha BTOPOCTCIICHHBIX ITYTAX
AO0ITYCKACTCA MPUMCHATH HC(pI/IKCI/IPOBaHHLIe BO3YIIHLIC CTPCIIKH.

Tekymuii peMOHT BO3YIITHON CTPEIKH BBIMOJHIETCA COTJIaCHO TeXHOIornyeckuM kapram[10] u
MPEeyCMaTPUBAET: MPOBEPKY PACTIOTIOKEHUS TOUKU MEePECeYEHUs] KOHTAKTHBIX MPOBOJIOB
OTHOCHUTEIILHO CTPEJIOYHOTO TIepeBOa, MPOBEPKY OrPaHUIUTENHHOM HAKIAIKH, IPOBEPKY
COCTOSTHUS HECYIIIMX TPOCOB, KOHTAKTHBIX TIPOBOJIOB U (PUKCAIIUU CTPENIKH, IPOBEPKY CTPYH,
ANEKTPUYECKUX COEAMHUTENCH.

HpOBepKa COCTOSAHUA U PETYJIMPOBKA BO3AYUIHBIX CTPEJIOK HA ITTABHBIX ITYTAX CTAaHIUN
MMPOU3BOAUTCA 2 pas3a B 1oJl, Ha OCTAJIbHBIX MMy TAX — 1 pa3 B roJl B HUKCIICPCUNUCIICHHOM TTIOPAIKE.

[TpoBepka MpaBUILHOCTH PACIIOIOKEHHUS TOYKH TIEPECEUCHHUS] KOHTAKTHBIX MTPOBOJIOB,
00pa3yommxX BO3IYIIHYIO CTPEIKY, OTHOCUTEIHHO CTPEIOYHOTO NIEPEBO/Ia MPOU3BOIUTCS OTBECOM,
KOTOPBIN 3aKPETUIIeTCS B TOUKE IMepeceueHUs HECYIMX TPOCOB U OMYCKAETCsI BEPTUKAIIBHO.
[Tepeceuenne KOHTAKTHBIX MTPOBOIOB, 00PA3YIONIMX BO3AYIIHYIO CTPEIIKY Ha OOBIKHOBEHHOM
CTPEJIOYHOM IEPEBOJE, TOHKHO OTCTOATh OT OCH MPSAMOI0 U OTKIIOHEHHOro myTH Ha 360-400 MM u
HAXOJIUTHCSI B TOM MECTE, T/I€ PACCTOSTHUE MEXIY BHYTPEHHUMU I'PAHSIMU TOJIOBOK
COEIMHUTEIIbHBIX PEIbCOB KpeCcTOBUHBI cocTaBiigeT 730-800 mm.

HSMepeHI/Ie IMOJIOKCHHA 30HEI ITOAXBATa IOJ030M TOKOIIPUECMHHUKA KOHTAKTHBIX ITPOBOJI0B
IMPUMBIKAOIICTO UJIU IIEPECCKACMOI'0 IMMYyTHU U IMMOJIOKCHUS KOHTAKTHBIX ITPOBOIOB BETBEH
BO3,Hy1HHOI>'I CTPCJIKH B 30HC MMOAXBAaTa UX TOKOIIPUEMHUKOM I10 BBICOTE OCYIICCTBIIACTCS
yCTpOfICTBOM, HMUTHUPYIOIIHUM TOKOIIPUCMHUK. 30Ha nmoaxBara Mmoj030M TOKOIIPUCMHHKA



KOHTAaKTHBIX MPOBOJIOB IMPHUMbIKAEMOT'0 UJIU MIEPECEKaeMOro My TH J0JKHA ObITh PacIoIO’KEeHa Ha
pacctostHuu 630-1100 MM OT OCH JaHHOTO MYTH.

B 30He noaxBaTa BeTBeH HE AOMYCKAeTCsl HATMUKME KaKUX-TH00 32)KMMOB 33 UCKIIOUEHUEM
32KMMOB KPETUICHUS] OTPAHUYUTENIbHON HakIaaku. [Ipu HeoOX0IMMOCTH BBITIOTHSIIETCS
peryiaupoBKa IPOBOIOB IO BBICOTE C TIOMOIIIBIO BEPTUKAIBHBIX CTPYH.

Jlis obecrieyeHust OJHOBPEMEHHOTO [TOIbeMa KOHTAKTHBIX IPOBOJIOB 000UX IMyTel (che3aa) B
MECTE UX IIEPECEUCHUs] YCTAHABIINBAIOTCS OTPAaHUYUTEIbHBIC HAKJIAIKU HAa KayKIbli KOHTAKTHBIN
poBoJI TJIaBHOTO My TH JuytHOU 1500 MM miis ctpenok 1/6 u 1/9, 1700 mm — murst 1/11 u 2000 mm —
s 1/8 u 1/22 (anuHa orpaHUYUTENbHOM HAKIIAIKU yKa3aHa MEX/ly BaJMKaMH (PUKCUPYIOIIUX
3aKMMOB).

Paccrosinne mexay orpaHUYMTEIbHOW HAKIAAKOW U KOHTAKTHBIM IIPOBOJOM, HA KOTOPOM OHA
YCTaHOBJICHA, IOJDKHO OBITH 13-15 MMm.

["010BKM 00JITOB (PUKCUPYIOLIUX 3aKUMOB, KPETISIIIUX OrPAaHUYUTEIbHYIO HaKJIaJKy, TOJIKHBI OBITh
pa3BEPHYTHI K KOHTAKTHOMY IIPOBOJY IPUMBIKAIOIET0 MyTH (Che3/1a).

ITpoBepsAIOT COCTOSTHUE U MTPABUIIBHOCTD PACIIOJIOKEHUS OTPAHUYUTENIBHON HAKIIAIKU U Y3JI0B €€
KpEIUIEHNS K KOHTaKTHOMY IIPOBOY. P HEOOXOJUMOCTH IPOU3BOJAT PErYIUPOBKY.

[IpoBepstoT cocTosiHUE pabOUYMX MOBEPXHOCTEH KOHTAKTHBIX MPOBOIOB B 30HE BO31yIIHON
ctpenku. OOpamaoT BHUMaHUE Ha OTCYTCTBHE 110JI00EB TOKOIPUEMHHKA, MECTHBIX H3HOCOB,
HAIUTBIBOB WK noArapoB. [Ipu He00X0AMMOCTH HNUTHU(YIOT MTOBEPXHOCTU HAXKAAYHOU OyMarou.
OcMaTpHBarOT U 3aMEHSIOT 32)KUMBI, UIMEIOIINE TPEIIUHBI, PAKOBUHBI HJIK KOPPO3UIO OOJITOB.

[Ipu 0OBIKHOBEHHOM CTPEIOYHOM TEPEBOE INEKTPUUECKUE COSTUHUTENN KOHTAKTHBIX MOJABECOK
YCTaHABJIMBAIOTCA HA PACCTOSIHUU 2-2,5 M OT TOYKH MEPECEUEHU KOHTAKTHBIX MPOBOJIOB B
CTOPOHY OCTpsIKa CTPEIOYHOIrO NEPEBOAA. JlOMOIHUTENBHBIE JIIEKTPUUECKUE COEUHNUTEIIN
YCTaHABJIUBAKOTCS B CTOPOHY KPECTOBHUHBI HAa PACCTOSAHUU 2-2,5 M OT 30HbI TOAXBATA.

[Ipu nepekpecTHBIX NEPEBOAAX U TIIYXHUX MEPECCYCHUAX Iy TN AIEKTPUIECKUE COCTUHUTEIIN
KOHTaKTHBIX IO/IBECOK Pa3MEIIAI0T C 00EUX CTOPOH BO3AYIIHOM CTPENIKH HA pacCTOSHUM 2-2,5 M
OT 30HBI ITOIXBATA B CTOPOHY KPECTOBUHBI.

[TpoBepsrOT NPaBUIBLHOCTh YCTAHOBKH M COCTOSIHUE YJICKTPUUCCKUX coeuHUTENeH. [TuTatomiue
3aKUMBbI TOJIKHBI OBITH YKOMILICKTOBAHbI KIIMHBAMHU U HAACKHO 3aKPCIIJICHBI HA KOHTAKTHOM
IPOBO/IE.

Ha paccrossaum 800-1000 MM OT 30HBI MOJIXBaTa B CTOPOHY KPECTOBUHBI CTPEIIOYHOTO TIEPEBO/IA
JIOJKHBI OBITh YCTAHOBJICHBI JIBOMHBIC BEPTUKAIbHBIEC 3BEHBEBBIC WIIH CKOJIB3SIIUE CTPYHBI.

Ckomnp3d1ue CTpyHbl YCTaHABIMBAKOTCS IIPU MOJyKOMIIEHCUPOBAHHOM IIOJIBECKE B COOTBETCTBUU C
rpaduxom [2].

BmecTo ckoyb3s1MX CTPYH MOTYT IIPUMEHSTBCS YCTPONCTBA OJJHOBPEMEHHOIO NTObeMa
KOHTaKTHBIX MPOBOIOB BO3/AYIIHON cTpenkH. JlomyckaeTcsi IpUMEHEHUE NePEKPECTHBIX THOKUX
CTPYH U KECTKHUX PACIOPOK.

[IpoBepsitOT COCTOSHUE 3BEHBEBBIX NN CKOJB3SIIUX CTPYH.
Taxoke npoBepsIoT:

- COCTOSIHUE aHTUKOPPO3HMOHHOTO MOKPBITUS CTAIBHBIX U3JIEIHUHA U, TPU HEOOXOJUMOCTH, OKPACUTh
MX MacCIIIHOM KPacKo;



- COEIMHEHUE COEMHUTEIbHBIMU 3a)KUMaMU MEX]Ty COOON HECYLINX TPOCOB
IIOJIyKOMIICHCUPOBAHHBIX II0JBECOK HaJl TOUKOU IEPECEYCHUS KOHTAKTHBIX IIPOBOIOB;

- y371bl (PUKCALMK KOHTAaKTHOTO MPOBO/IA, HAKJIOH U MPOJOJILHOE MEepEMEILEHUE TOMOTHUTEIILHOTO
CTEep>KHA (PUKCATOPa B MECTE KPEIJICHUS €ro K KOHTAaKTHOMY MTPOBOJLY, U3MEPSIOT BBICOTY CEUCHHS
KOHTAKTHBIX MPOBOJIOB Ha BCEH UIMHE BO3AYIIHOM CTpeNKH, 0OpaTHUB BHUMaHKHE Ha 30HY MO/IXBATa;

- paccTosiHUE OT pabo4ero KOHTAaKTHOTO IIPOBOJIA 10 OCHOBHOIO CTEPKHA (PUKCATOPA, OHO TOJKHO
coctaByATh 350 — 400 MM ams npsambix 1 400 — 500 MM 17151 06paTHBIX (PUKCATOPOB U
(GUKCHPYIOIIUX TPOCOB.

C mOMOIIBI0 PEHKHU B YPOBHS MPOBEPSIOT MOJOKEHNE KOHTAKTHBIX MPOBOJIOB B 30HE MOIXBATA.
[TpoBepsitoT MPaBUIIBHOCTD PETYJIMPOBKH U TUIABHOCTH TIEPEX0/1a 101032 TOKOPUEMHHKA C
KOHTAKTHOTO IPOBOIa OJTHOTO ITyTH HA KOHTAKTHBIA MIPOBOJI IPYTOr0 MyTH MEPEMEIICHUEM PEeHKH
(Obpycka) B TOpU30HTAIBLHOM TOJIOKeHHH ¢ yeruiaueM He meHee 100 H (10 krc).

HOpﬂ)IOK BbIINOJTHCHUA

1. HauepTuth cxemy pacnoioKeHHUs! IPOBOIOB Ha BO3YIIHON CTPEJIKE C YKa3aHUEM OCHOBHBIX
PEryJupyeMbIX pa3MepPOB.

2. I3y4nTh TEXHOJIIOTMYECKYIO KAPTY U THUIIOBYIO HOPMY BPEMEHH, IPOBEPKU COCTOSIHUSA U
PEryJIUPOBKU BO3YIIIHON CTPEJIKU.

2. ITpoBepUTh COCTOSIHUE BO3TYITHOM CTPEJIKHA HA MAKETeE, CIeAYys pEKOMEHIAlNAM, U3JI0KEHHBIM
BBILLE.

3. Ilpu BeImOSMTHEHUH pabOTHI HA MaKeTe KOHTAKTHOW MOJIBECKH BBISIBUTH OTKJIOHEHUS OT [IpaBuin
YCTPOWCTBA U TEXHUYECKOM IKCILTyaTallii KOHTAaKTHOM ceTu. Caenarh BBIBOJI O COCTOSTHUU
BO3JIyIITHOM CTPENKHU.

Conep:xaHue oT4yeTa

1. Cxema pacrosioskeHus IPOBOJOB HA BO3AYILIHON CTPEJIKE C YKa3aHUEM OCHOBHBIX
pEryJIupyeMbIX pa3MepoB.

2. Onucanue 1nocie10BaTeIbHOCTH BBITIOJHEHHS paOboT MO MPOBEPKE COCTOSTHUS M PETYIHPOBKE
BO3YILIHOW CTPEJIKH.

3. Onucanue MpOBEPKU COCTOSIHUS BO3AYIIHON CTPEJIKH HA MaKeTe M €€ reOMEeTPHYECKUX
IIapaMeTPOB.

4. BeIBOZ O COCTOSIHMM BO3IyIIHOM CTPEJIKH.

5. BeIBOIEIL.

KonTpoabHbie BOIPochI

1. ChopmynupyiiTe Ha3HaAUCHUE BO3AYIITHON CTPEIKH.

2. 1514 9yero He0OXOAUMO KOHTPOJIMPOBATH MOJI0KEHNE TPOBOIOB HA BO3AYIIHON CTpeiKe?
3. K yeMy MOXET MPUBECTH pa3peryIMpoOBKa BO3YIIHON CTPEIKN?

4. C xakoil nepuoIMIHOCTHIO IPOU3BOJIAT PEBU3HUIO BO3AYLIHON CTPEIKU LIEMHONW KOHTaKTHOU
HOJBECKH JUISI [VIABHBIX MyTeW CTAHLUU, 111 OOKOBBIX ITyTeH CTaHIUK?

5. Kak onpenenuts 30Hy OJTHOBPEMEHHOIO MOIXBaTa MPOBOJAOB HA BO3AYIIHOW CTPETKE?



Tema 15.1 ABTOMaTH3HPOBAHHBbIE CHCTEMbI YIIPABJIEHUS

IIpakTuyeckoe 3aHATHE

Tema: HccnenoBanue B3auMMOAEHCTBHs IIKada ympaBieHUs MOJACTaHLMEH U paboyero mecra
SHEproaucrncTdcpa npu NpueMe TCJIICCUrHaJIn3alnun

Lesb 3aHATUSA: U3YUUTH COAEPIKaHUE PAOOT MO MPOBEPKE COCTOSHUS U PETYIUPOBKE U3OIUPYIOIIETO
COIIPSDKEHUS.

O0opynoBanmne: MaKeT U30JIUPYIOLIETO CONPSKEHNS AaHKEPHBIX YYaCTKOB MJIM Ha3BAaHHBIN y3€i Ha
IIOJIMTOHE KOHTAKTHOM CETH.

IIpucnoco6JieHus: TuHelKa, HAKIAYHOE MMOJIOTHO, ICPEBSIHHBIN OPYCOK, HA0Op Ta€YHBIX KITFOUCH.
Kpartkue TeopeTtuueckne cBeieHus

N3onupyroniee conpsyKeHNE aHKEPHBIX YYAaCTKOB CIIY KUT Ul pa3fesIeHUs] TUTaHUs Ha OTJEIIbHbIE
CEKLIMU YYacCTKOB KOHTAKTHOM ceTH. M3omupytoliee conpskeHue 10JKHO 00ecrieunBaTh
IIPOJOJIBHOE B3aMMHOE IIEPEMELIEHHE ITPOBOJOB IIPH TEMIIEPATYPHBIX U3MEHEHMSIX, a TAKIKE
IUTABHBIN TIEPEXO0/] 101032 TOKOIPUEMHHUKA ¢ KOHTAKTHOI'O ITPOBOJA OAHOI0 aHKEPHOI'O y4acTKa Ha
KOHTaKTHBINA POBO/ IPYTrOro 10 YCIOBUSAM KOHTAKTHOI'O Ha)kaThs 06e3 yXyALIeHUsS TOKOCheMa U
CHWDKEHUS yCTAaHOBJIIEHHOW CKOPOCTH.

Ha NEPCroHax " IrIyxXux myTax KCJIC3HOJOPOKHBIX CTaHIUMN HCO6XOI[I/IMO IIPUMCHATH!:

N3onupyromue conpsykeHus (BO3AYIIHBIC IPOMEKYTKH ) Ha MPSIMBIX U KPUBBIX YYacTKaxX ITyTH
paaunycom 6onee 2000M — TpeXMpoJIETHBIE WM YETHIPEXIIPOJIETHBIE, HA KPUBBIX yYacTKaxX Iy TH
pagycom 2000M 1 MEeHee U B CTECHEHHBIX MECTaX I10 UX PACTIOPSIKEHUIO — TPEXIIPOJIETHBIE.

He nomyckaercst coBMemaTe Ha U30IMPYIOIINUX CONPSKEHUSIX KOMIIEHCUPOBAHHBIE U
IIOJIyKOMIICHCUPOBAHHBIE TI0JIBECKHU.

Ha u3onupytoiieM conpsikeHMH TOPU30HTAIBHOE PACCTOSHUE MEXTy BHYTPEHHUMHU PACCTOSTHUSIMU
pabo4YMX KOHTAKTHBIX MPOBOJIOB JOJKHO OBITH 550MM. Eciu 1o BETpOBBIM OTKIOHEHUSM
MIPOBOJIOB HA JICUCTBYIOUINX yUaCTKaX TAKOE PACCTOSHUE HE MOXKET OBITh JAOMYIIEHO, OHO MOKET
coctaBiATh 400MM Ha KOHTaKTHOW CETH MOCTOSIHHOTO ToKa U S00MM — NEpEMEHHOT0 TOKA.
JlonmycTrMbI€ OTKJIOHEHHS OT YKa3aHHbBIX 3HaU€HUH £50MM MpU CKOPOCTHOM JABMKEHHUH 10 160
KM/4 1 £40MM 1IpH CKOPOCTHOM JIBMKEeHUH OT 161 — 200km/4. PaccTosinue ot pabouero
KOHTAKTHOTO MPOBOJIA /10 HIKHEH MOBEPXHOCTH Bpe3HOTo (hapdopoBOro U30ISATOPA MPHU ABYX
KOHTaKTHBIX TIPOBOJIAX JIOJDKHO COCTABISATH 250+ 20MM Mpu 0THOM KOHTAKTHOM MPOBOJIE
300+20mm.

BeprukansHoe paccTosiHuE OT paboyero KOHTaKTHOTO MTPOBOA 10 HUKHEH MOBEPXHOCTH
[JIaJKOCTEPKHEBOTO IMOJIMMEPHOTO U30JATOPa TOJKHO cocTaBiATh 300+20MM, a 10 HUKHEN
MOBEPXHOCTH IJ1aIKOCTEPKHEBOTO N30JIMPYIOIIEr0 3JIEMEHTA, JIOIYCKAIOIIEro B3auMoIeHCTBHE C
TOKONpUEMHUKOM — 200+20MM.

[Tepexon TOKONIPUEMHHIKA C KOHTAKTHOTO MPOBO/Ia OJTHOTO AHKEPHOTO YYacTKa Ha KOHTAKTHBIH
IIPOBOJ IPYroro aHKEPHOTO y4acTKa JOJKEH pacrojaraTtbCsi B CEpeIuHE MEPEX0qHOr0 Mpoiera y
TPEXIPOJIETHBIX COMPSIKEHUN Ha JUTHE 8 — 12M U y YeThIPEXMPOIETHBIX CONpsbKeHni Ha e 10
— 15M o 00e CTOPOHBI OT CPEIHEH MEPEXOTHOM OTIOPHI.

@uKCcaTOPhl, CTPYHBI U JEKTPUUECKUE COSAMHUTEINN CIEAYeT pa3MeliaTh TakK, YTOObI
obecrnieunBaslach U30JISIIHS AHKEPHBIX Y4aCTKOB IPU BO3MOXKHBIX TEMIIEPATYPHBIX H3MEHEHUSX.



HopmainibHO pa3oMKHYTBIE H30JIUPYIOLINE COTPSKEHUS TOJKHBI OBITH 000PYI0BaHBI 3aIIATHBIMU
YCTPOMCTBaMM OT IEPEKOr0B ITPOBOJOB AIEKTPUUECKOM Tyroil. Ha myTsx ¢ I1ByXCTOPOHHUM
JIBUKEHHEM 3alllUTHBIE YCTPOMCTBA OT MEPEKOrOB JOJKHBI OBITH B 000UX HANPABICHUSIX.

[lepexonHble ONOPHI KOHTAKTHOM CETH, OTPAHUYUBAIOLIUE U30JUPYIOLIEE CONPSKEHUE, TOJKHBI
UMETh OTJIIMYUTENbHBIN 3HAK — YepeIyIoIIHecs YeTbIpe YEPHbIE U TPU Oeble TOPU30HTATbHbBIE
noJiocsl. [lepBas onopa 1o HanpaBIEHUIO ABHKEHUS [I0E€310B, KPOME TOT'0, JOTIOJIHUTEIBHO
0003HaYaeTcs BEPTUKAIbHON YePHO MOJIOCON. 3HAKU HAaHOCSTCS HEITOCPEICTBEHHO Ha OMOPHI MU
3aKpEIJICHHbIE HA HUX ILUTHI.

HpI/I MMOCTOAHHOM TOKE, KpOMC TOI'O, IPUMCHAKOTCA CUTHAJIbHBIC CBECTOBBIC YKa3aTCIIN ((OHYCTI/ITL
TOKOIIPUEMHHK», HMCIOIINUEC CUTHAJIBbHOC 3HAUYCHHUEC ITPU IMOABJIICHHU HA HUX MI/IFaIOHICI\/II CBGTﬂHlGﬁCH
ITIOJIOCHI.

[Tepen HEWTpaTbHBIMU BCTAaBKaMHU yCTaHABIMBAIOT MPEAYTNPEIUTEIbHBIC IIOCTOSHHBIC CUTHAILHBIE
3HaKN «OTKIIFOYATH TOK.

[Ipu BBIMONIHEHUU PaOOTHI HEOOXOAUMO OCMOTPETH U30JIUPYIOIIEe CONPSKEHHUE, TPOBEPUTH BCE
HOPMHUPYEMBIE Pa3MeEPbI, IPOBEPUTH COCTOSIHUE MTPOBOJOB U 3JIEMEHTOB COMPSIKEHUS.

W3onupyroiiee conpspkeHHe IPoBepstoT 1pa3 B roj, oOpalias BHUMaHUE Ha IUIABHOCTb MEpexo/ia
TOKOIIPUEMHHKA, COOTBETCTBHE TPEOOBAHUSIM TEXHOJOTMUECKON KapThl, YEPTEKEH PUMEHEHHBIX
KOHCTPYKLHUH.

[TpoBepKy COCTOSIHMSI, PETYJIUPOBKY U PEMOHT H30JIMPYIOLIErO COMPSIKEHUsI CIIeAyeT MPOU3BOAUTH
B CJIEIYIOIIEM ITOPSAJIKE:

- IPOBCPUTH 30HY NEpCXoaa TOKOIIPUECMHHKA C OJHOT'O aHKCPHOT'O Y4aCTKa Ha I[pyl“OfI n MECTa
nmoaxsaTa TOKOIIPUEMHHUKAMH KOHTAKTHBIX ITPOBOJOB, HUCITIOJIb3YyS JlepeBSIHHI)II\/II 6pyCOK. HepBHe
IMPUCMHBIC CTPYHBI B 30HC MTPOXO/Ja IM0JI03a TOKOIIPUCMHHUKA JOJI?KHBL OBITh ,E[BOI>'IHLIMI/I;

- IPOBEPUTH PACITIOJIOKCHUC KOHTAKTHBIX ITPOBOJIOB B IJIAHC,

- IPOBEPUTH PAaCCTOAHHUE 11O BEPTHUKAIN MEKIAY pa60‘—II/IMI/I u Hepa60qI/IMI/I KOHTAaKTHBIMH
IMpoBOAaMH. HpI/I HCO6XOI[I/IMOCTI/I MMPOU3BCCTU PCTYJIMPOBKY IO BEPTUKAJIN C MOMOIIBIO CTPYH, a
110 TOPU3OHTAIHN — ITYTEM U3MCHCHUA ITOJIOKCHUA q)HKcaTopa Ha NCPEXOJHBIX OIMOpax;

- POBEPUTH PACIIONIOKEHNE HECYIITUX TPOCOB. B MecTe mepeceueHus BETBEH OTXOSIIEro Ha
AHKEPOBKY M paboyero HECYNMUX TPOCOB HE JTOJIKHO OBITh KacaHUs. 3a30p MEXKIY HUMH JIOJDKEH
OBITH HE MeHee S0MM;

- Y6CJII/ITBC$I YTO ITOJIOKCHUC (I)I/IKCQ.TOPOB, CTPYH U DJICKTPUICCKUX COCHHHHTGHCﬁ oOecrieunuBaeT
N30JIAIUI0 CMEKHBIX aHKCPHBIX YHAaCTKOB ITPU JTIFOOBIX BO3MOIKHBIX TEMIICPATYPHBIX H3MCHCHUAX

- IPOBEPUTH BHEITHUM OCMOTPOM COCTOSIHHE OTJIMYUTEIILHON OKPACKU HA NIEPEXOJHBIX OIOpax;

- IPOBEPUTH BHELIHUM OCMOTPOM BUIUMOCTD U COCTOSIHUE CUTHAJIBHBIX CBETOBBIX yKa3aTelei
«OnyCcTUTh TOKOIIPUEMHHUKY;

- IPOBEPUTH MOJIOKEHUE IPY30B OTHOCUTEIBHO 3€MIIM M HEMOJBU>KHOT'O 0JIOKA KOMIIEHCATOpA.
[TpoBepuTh paboTy KOMIIEHCATOPA, IPUIIOAHUMAS U OIyCKasi TPy3bl pyKaMu;

- IPOBEPUTH COCTOSIHUE, OTPETYIUPOBATH U MIPOU3BECTH PEMOHT IIPOBOIOB U 3JIEMEHTOB
CONPSHKECHMUS;

- IPOBCPUTH MPABUIIBHOCTE YCTAHOBKH Ha IMIEPEXOJHBIX OIMOpax q)HKcaTOpOB OTXOAAIIMX Ha
AHKCPOBKY BETBEHM KOHTAKTHBIX IMpOBOOOB. q)I/IKcaTopI)I AOJDKHBI KPECIIUTHCA Ha HCU3O0JIMPOBAHHBIX
MMPAMBIX KOHCOJIAX WU q)HKCaTOpHHX KpOHI.HTCIZH&X OITOP BBILIC YPOBHHA HOMMHAJIbHOM BBICOTHI



KOHTaKTHOTO rpoBoja Ha 600+200mMM Ha ydacTkax noctostHHOro Toka u 700+200MMm Ha ydacTkax
NepeMEeHHOro Toka. Ha M30JI1MpoBaHHBIX KOHCOJISAX YKa3aHHOE PAacCTOsTHUE JOKHO cocTaBUTh 900
MM;

- IIPOBEPUTH COCTOSTHUE KOPOMBICEN Y aHKEPHBIX OIIOPHU BPE3HBIX U30/IATOPOB Y MEPEXOAHBIX OIIOP
B BETBSAX MOJJBECKH, OTXO/SIINX HAa aHKEPOBKY. PaccTosHue ot paboueil BeTBM KOHTAaKTHOTO
IPOBOJIA 10 HU3a KOPOMBICIA TOJKHO ObITh He MeHee 300MM. PaboTa Ha Bpe3HBIX H30IATOPAx
IPOU3BONTCS NPH 3aBEUICHHOH 110 00€ CTOPOHBI H30JIATOPa NEPEHOCHOM IIyHTUPYIOLIEH IITaHTe,
a Ha HeCYIIEM TPOCE C HCIIOIb30BAaHUEM HABECHOM JIECTHUIIBL;

- IPOBCPUTH COCTOAHUC IHJICIZ(I)OB CCKIIMOHHBIX pa3Le,Z[I/IHPITeJIeI‘;I 1 POTroBbIX Pa3psIHUKOB B
MECTax IMOAKIOYCHHUA UX K KOHTAKTHOM IIOABECKCE.

IHopsinok BHINOJHEHUS
1. Onucath Ha3HaUEHUE U TPEOOBAHUS, PEIBSIBISIEMbIE K U30JIUPYIOIIUM COMPSKCHHSIM.
2. HauepTuth cXemy H30JUPYIOIIETO COMPSHKEHUS ¢ YKa3aHUEM BCEX Pa3MepoB U TabapuTOB.

3. Ocy1ecTBUTh MPOBEPKY TEXHUYECKOTO COCTOSIHUS U PETYJIMPOBKY U30JIUPYIOLIET0 CONPSKEHUS
I10 BBILIECU3JIOKEHHOM METOIUKE U PYKOBOACTBYCH lIpaBunamu ycTpoiicTBa U TEXHUUECKOU
JKCIUTyaTallul KOHTAaKTHOW CETH.

4. Onmcatph NOPSIIOK BBIIIOIHEHUSI Pa0OT MO MPOBEPKE U PETYIUPOBKE U3OIUPYIOIIETO
COTIPSIKEHUSI.

Conep:xxanue oTyera
1. Onucanue Ha3HauUCHUS U TPEOOBAHUMN, TIPEIBSIBISIEMBIX K H30JUPYIOLIUM COMPSKSHUSIM.
2. Cxema M30JIMPYIOMIETo CONMPSDKEHUS C YKa3aHUEM BCEX pa3MEpOB U rabapuTOB.

3. Onucanue nopsiika MPOBEPKU TEXHUYECKOTO COCTOSTHUS M PETYJIUPOBKH U30IUPYIOLIETO
COIIPSKEHMS IO BBILIEU3JIOKEHHON METOIUKE U PyKOBOJACTBYSCH [IpaBunamu ycTpoicTsa u
TEXHUYECKOHN HKCIUTyaTallui KOHTAKTHOW CETH.

4. OnucaHue Mops/IKa BEITOJHEHHUS padoT MO MPOBEPKE U PETyIUPOBKE N30JIMPYIOIIETO
COIPSIKEHMSL.

5. BeIBOZIBIL.

KoHnTposibHBIE BOIPOCHI
1. I 9ero npeaHa3sHavY€Hbl U II€ Pa3MEIIAOTCS U30IUPYIOLINE CONPKEHUs?

2. [loueMy B cepealiHE MEPEXOAHOTO MPOJIETA TPOBO/IA COMPATAEMBIX KOHTAKTHBIX MTOJIBECOK
JIOJKHBI HAXOAUTHCA B OJTHOM TOPU30HTAIBHOM TNIOCKOCTH?

3. Uto obecrieurBaeT U3OJALMIO CEKLIUH KOHTAKTHOM CETH IPYT OT ApyTa B U30JIMPYIOIIEM
COTPSIKEHUU?

4. IloueMy M30JIMPYIOLIUE CONPSHKEHNUS HE UCTIOIB3YIOT ISl M30JIALUN IPOAOIbHBIX CEKIU?

5. KakuM 10JKHO OBITh TOPU30HTAIBHOE PACCTOSTHUE MEXK/ly BHYTPEHHUMH PAaCCTOSHUSIMU
pabouynX KOHTaKTHBIX MPOBOJIOB Ha U30JUPYIOLIEM CONPSKEHUN?

6. Kakue curHajibHble OrpaXk/IeHUs1 yCTaHABIMBAIOT NIEPE]] N30JIUPYIOIINM CONPSIKEHUEM ITPU
pa3IMYHBIX poaax Toka?



Tema 15.2
O0cay:kuBaHHE ABTOMATH3HPOBAHHBIX CHCTEM YNPaBJIeHHUsI
IMpakTnyeckoe 3aHsiTHE

Tema:
Heas:

1.

«IIpoBepka paboTHI anmaparypbl SHEPTOAUCIIETIEPCKOTO ITYHKTa
IIPOBEPUTH TEXHUYECKOE COCTOSHUE U OTPETYIUPOBATH CEKLIUOHHBIN Pa3bEAUHUTED.

O4HUCTUTD U30JIATOPBI PA3bEAMHUTENS U U30JIATOPHI HUIEH(OB OT 3arps3HEHUS U OCMOTPETh
ux. He nomyckarorcs ckonsl Ha pedpax dapdopa obmeit miomaasio 6omnee 3cM?, IPOAOIBLHEIE
U paJyaabHble TPELIMHBI Ha U30JALHUOHHBIX JETAISX U OKOHIIEBATEIISAX, HApYIIEHUE 3a/ICJIKU B
MECTax COeIMHEHHI N30JIIIUOHHBIX JIETallei ¢ OKoHIeBaTe s IMH. [Ipy HaMTMYnMy 30N
MEX]ly KOHCTPYKLHEH pa3beIMHUTENS U ONIOPOI BHELIIHUM OCMOTPOM IIPOBEPUTH €€
cocrosiHue. He momyckaeTcst MeXaHH4eCKOe MOBPEXKACHUE WM UTYHTHPOBAHUE H30JIHPYIOIIUX
3JIEMEHTOB.

OcCMOTpeTh M 3a4MCTUTh KOHTAKTHBIE TOBEPXHOCTH MOIBMKHOTO HOXKA M HEMOIBM)KHBIX TyOOK
Ha)XJJa4HbIM IIOJIOTHOM /10 OJIecKa, yJaJIB HAaIUIbIBBI U 3ayCeHIbl. [IpoBepUTH LI€IOCTHOCTD
rHOKMX IIYHTOB U MX KPEIUICHHE K HOXKY U muHe. Ha Bce pe3b0oBbIe cOeTMHEHNSI HAHECTH
CMa3sKy.

[Ipu HaM4MK Ayroracsmux poroB MPOBEPUTH X KPEIUIEHUE U OCMOTPETh. [Ipu oTKItoueHnn
pa3beIMHUTENS HE I0IyCKAeTC sl CLEIIEHHE POroB. 3aUUCTUTh POra HakJauHo Oymaroi 1o
Onecka, y/1anyB HAIUIBIBBI M 3ayceHIbl. Fi3HOC poroB He JobkeH npeBbimath 10%
MOTIEPEYHOT0 CEUEHHUS.

[IpoBepUTh MIOTHOCTH KOHTAKTA B MECTaX MPUCOEAMHEHUS NUIeH(OB K pazbenuHuTemio. [Ipu
MOJKIFOUYEHUH UIeH(OB HE TOMYCTUTh PACCIOCHUS IPOBOJOB U MEPEKOC IUIALIEK 3aKUMOB,
yOeIUThCS B HAJIEKHOCTH 3aTSAAKKU OOJITOB.

[IpoBepuTh CLIETUIEHUE TAT C U30JIATOPAMH U 3aTSDKKY BCeX OOJITOBBIX COETUHEHUH.

Pucynok 9.1.
Ilonoxenue
KOHTaKTHBIX HOXKEH
pa3bEaAUHUATEIS
tina PJIH/I-
35/1000

6. [IpoBeputh npu
BKJIIOUCHHOM
MOJIOKEHU U
pa3beIMHUTENS
MOJIOKEHUE OCH
KOHTaKTHBIX HOXEH.
2 Jost
pa3beIUHUATENEH
tina PJIH/] -
35/1000
TOPU30HTAIIbHBIE
OCH HOKEH JTOJKHBI
COBIIA/IaTh C
ToyHOCTHIO 110 1°,

|

|
s L

|

I

CMeIlEHHE OCeH, MPH 3TOM, HE JOJKHO IpeBbIaTh SMM (cM. puc 9.1). OTKIIOYUTH Pa3beUHUTENb U
yOeIuThCS, 9YTO KOHTAKTHBIE HOXKH MOBEpHYTUCH Ha yron 90— 91°. [Tpu oTKIOHEHHH OT IIPHBEIEHHBIX
3HAYEHUH MPOU3BECTH PErYJIUPOBKY U3MEHEHUEM JITMHBI BHYTPUIIOIIOCHOM TATH.



1 — mpu BKJIIOYEHHOM pazbeIUHUTETIE
2 — IpU OTKITIOYEHHOM Pa3beIMHUTEIC

s pazeeaunutens PKC- 3,3/3000 npoBepuTh NpaBHIILHOCTH MOJIOKEHUS HOXKA B «TyOKax». [lepekoc
HO’Ka WJIM OJIHOCTOPOHHEE €ro MpUJIEraHue He IOy CKaeTCs.

7.I1poBepuTh KOHTAKTHOE HATSHKCHUE U OTPETYJIMPOBATH €r0 M3MEHEHUEM 3aTS KU T'aeK Ha MIMIIbKaX
nameneit (PJIH/ -35/1000). [TnotHOCTH Mpuiieranust Hoxeil B «ryokax» (PKC- 3,3/3000) perynupyiot

H3MEHEHHEM Ha)KaTHs CTaJIbHOM IPY>XHUHBI. KOppO3I/I${ IIPY>XHWUHBI HE JOITYCKaCTCA.

8 Hanectu Ha Bce Tpymuecs yactu pazbeaunutens cMasky HMATUM — 201 win XKCTKD — 65, a Ha
KOHTaKTHbIE oBepxHocTH — cMa3Ky [ITUATHUM — 101.

9. IIpoBepuTh COEAMHEHUE TATH C IPUBOJOM U C U30JIATOPOM pazbeaunurens. He nomyckaercs
MEXaHUUYECKOE MOBPEXKICHNE BCTABKU WIIM HAJIMUUE HA HEW CIIEI0B MEPEKPBITHUS.

ITopsimOK BBIIOJIHEHUS 3aHATHA:
1. O3HaKOMHUTKCH C COJEpkKAHUEM PAOOT 110 MPOBEPKE COCTOSHUS CEKLIMOHHOTO Pa3beIUHUTEIS.
BriOpats kaTeropuro pador.
2. IlepeuncnuTb OpraHU3alMOHHBIE U TEXHUYECKHE MEPOIPUATHS IIpU padoTe B MOPSIKE UX
BBIITOJIHCHMUSL.
3. IlpousBecTu pabOTHI O MPOBEPKE U PErYIUPOBKE CEKIIUOHHOTO PA3bEIUHUTEINS MO
BbIIIEN3JI0keHHON MeToznke (IIpoBepka cocTOsHUSA, PETYINPOBKAa U PEMOHT Pa3beIMHUTEINS )1
PYKOBOACTBYsICh [IpaBuiaamMu yCTpoiCTBa U TEXHUUECKOM 3KCIUTyaTallud KOHTaKTHOU cetu (JIS).
4. Cnenatb BBIBOJ O COCTOSIHUM CEKIIMOHHOTO Pa3beAMHUTENSI COOTBETCTBYIOLIETO THIIA.

S.O(bOpMI/ITB OTUET. C,Z[CJ'IaTB BBIBOJIBI ITO BBIITOJIHCHHOMY 3aHATHIO.

KoHTposibHBIE BOITPOCHL:

=

ChopmynupyiiTe Ha3HAUCHUE CEKITMOHHBIX Pa3beAMHUTEICH.

Kaxk nmpucoe1nHs0T CEeKIIMOHHBIE Pa3bEAMHUTENN K IPOBOJAaM KOHTAKTHOM ceTu?

3. C mOMOIIBIO KaKOTO YCTPOKCTBA BKITFOUAIOTCS M OTKITIOYAIOTCS] CEKIIMOHHBIE PA3heMHUTEITN?
Kaxum 06pa3oM MOKHO MPOU3BOAUTD yIPaBICHHE STUMHU YCTPOHCTBAMU?

N

4. B Kakux MecTaX yCTaHABIUBAIOT CEKIIMOHHBIC PA3beTUHUTEIN C 3a3EMJISIOITIMI HOXKAMH?
5. YUto HE0OXOIUMO MTPOBEPSATH MPU PEBU3UU CEKIIMOHHOTO M30JIATOpa?
6. HOquy Ha pa3’I)€I[I/IHI/ITCJI$IX IIOCTOAHHOTI'O TOKa ﬂyroracsmme pora JOJI’)KHBI paCXOI[I/ITBCH
MOCIIe PACXOKIACHHSI KOHTAKTOB?
Tema 15.2

OGCJ'IY)KVIBaHVIe aBTOMaTU3NpPOBaHHbLIX CUCTEM YrpaBlieHus

I'IpalcrvlquKoe 3aHATHne



Tema : TIpoBepka paboThI anmaparypbl KOHTPOJIUPYEMOTO MyHKTA B PEIKHME ITPUEMa KOMAaH IbI

yIpaBJICHUS
Ileb: IPOBEPUTH TEXHUYECKOE COCTOSHHUE U PETYIUPOBKA OTPAHUYUTEINS [IEPEHAIIPSIKEHUS.

1. [TpoBepuTh 3a3eMJICHHE OMIOPBI U Pa3pATHUKA, HAAEKHOCTD MIPUCOSAUHEHUS €T0 K TATOBOMY
penbCy WK K CpeliHel TOUKe Apoccelb-TpanchopMaTopa, UX U30JISIIHIO OT OMOPHI KOHTAKTHON CETH.

2. I[IpoBepuTh NpaBUIBLHOCTh YCTAHOBKU pa3psiIHMKA Ha ONIOPE, OTCYTCTBUE MPOBOJIOB, TPOCOB U
JPYTUX KOHCTPYKLHUI B 30HE paObOThl TPyOUaTOro UM poroBOro paspsIHHKa.

3. [IpoBepuTh KperuieHUE pa3psIHAKA HA KPOHIITEHHE U MECTa MOAKIIOUEHUS K HUM e (OB.
[IpoBepuTh COCTOSIHHE INEKTPOAOB PA3PSAHUKA, TPU HEOOXOTUMOCTH 3aYUCTUTh UX HAKIAYHBIM
MOJIOTHOM

4. IIpoBepuTh GOpMy IyTrOTACAIIUX POTOB POTOBOTO Pa3psAHHUKA, TUHEHKON — BETMUNHY UCKPOBBIX
MIPOMEXYTKOB POTOBOI0 Pa3psiIHUKA UM BHEIIHET0 HCKPOBOIO MIPOMEXKYTKA TPyOUaTOro pa3psIHUKa.

[Ipu HEOO6XOAUMOCTH IPOU3BECTH PETYIUPOBKY U3MEHEHUEM JITMHBI WK MOJIOKEHUS IIEKTPO/Ia.

5. O4ucTUTH H30JIATOPEIL OT 3arpsA3HCHUA U OCMOTPETh UX HAa NPCAMET OTCYTCTBUA CKOJIOB, TPCIIUH U
p.

Ilopsook evinonneHus 3aHamus:
1. O3HaKOMHTHCS C CoZIep)KaHNEM padOT MO MPOBEPKE COCTOSHUS Pa3psITHHUKA.
2. Omnwmcatp npUHIUI PabOTHI pa3psIHUKA COOTBETCTBYIOIIETO TUIIA, MECTA €r0 00s3aTeIbHON
YCTaHOBKH.

3. IlpousBecTr pabOTHI IO MIPOBEPKE U PErYIMPOBKE Pa3psTHHUKA 1O BBHIIIEU3TIOKEHHON METOTUKE
(ITpoBepka TEXHUYECKOTO COCTOSIHUS, PETYIUPOBKA U PEMOHT pa3psAHUKA) U PYKOBOACTBYSChH
[IpaBunaMu ycTpoiicTBa U TEXHUYECKOM KCIITyaTalluu KOHTaKTHOHU ceTH (JI5).
4 . Cnenatb BBIBOJI O COCTOSIHUM POTOBOI'0O pa3psIHUKA COOTBETCTBYIOIIETO TUIIA.

5. O(l)OpMI/ITL OTUET. CI(CH&TB BBIBOJBI 11O BBITTIOJTHCHHOMY 3aHATHIO.

KOHmpOJleble eonpocsl.

=

Jlyig yero npegHa3zHA4YEHbI pa3psAIHUKY U KAKOTO TUIIa OHU OBIBAtOT?

2. Yro Takoe orpaHU4MTENN NepeHanpspkenuit? [louemy B mocienHee BpeMst OHU UMEIOT
MIPEUMYIIIECTBEHHOE IPUMEHEHHE?

W3 kakoro marepuaia BHINOJHSAIOT BHYTPEHHIOIO TOBEPXHOCTh TPyOUaTOro paspsaHuKa?

4. Tlouemy B KOHCTPYKIIMH POTOBOIO pa3psiIHUKA IPUMEHSIOT /IBa MOCJIEJOBATEIBHO
PacIOJI0KEHHBIX UCKPOBBIX IPOMEKYTKA?

ITouemy HE0O6X0IMMO COOIIOATH pa3Mephbl HCKPOBBIX IPOMEKYTKOB?

6. C yeMm CBs3aHBI OTPAHUYCHHUS B IPUMEHEHUH TPYOUATHIX Pa3psiIHUKOB IS KOHTAKTHOM ceTH?

w

o

Tema 15.2 O6cay:knBaHNe ABTOMATH3MPOBAHHBIX CHCTEM YIIPABJIEHHUS
IIpakTnyeckoe 3aHsTHE
Tema: [IpoBepka paboTHI ammapaTypsl KOHTPOJIHPYEMOTO ITYHKTA B PEXKUME TEJICCUTHATA3AIHH



He.]'ll) 3aHATUA: PACCMOTPCTH Ha MNPAKTHKE MCETOJAbI M3MCPCHUA HM3HOCA KOHTAKTHOT'O IIPOBOJA,
HAaYUYUTBCA AaHAJIU3UPOBATH IMPUYIUHBI U3HOCA U PACCUHUTHIBATD Cpe,I[HI/Iﬁ HU3HOC KOHTAKTHOI'O IIpOBOJAa B
AHKCPHOM Y4YacCTKE.

Hcxoanble TaHHDbIE: BAPHUAHT UCXOAHLBIX TAHHBIX 3a4aCTCA MMPCIIOAaBaATCIICM.

Tabmura 28
Hcxoannie JaHHbIE

Hcxonnbie Ne Bapuanra

JIaHHbIE 1 2 3 4 5

1 3 4 5 6 7

Yucio 13870 14600 15330 16060 16790

MPOLIEAIITUX

[0€3/710B 3a TOJ,

N>y

Kpartnocts 1 1,5 1 1,5 1

TSTH,a

Yucno 5110 4380 3650 2920 2190

3JIEKTPOIIOE3/I0B

3a rof, Non

Yucmo cexuuii, b | 4 6 8 6 4

H3noc 0,15 0,17 0,12 0,16 0,14

KOHTAKTHBIX

IIPOBOJIOB ITo

HpeI[I)II[}IIHI/IM

U3MEPEHUSIM

(mpenpi oyt

ron)S'n MM2

Mapka M®85 M®100 M®O 100 M®120 M®150

KOHTaKTHOTO

IPOBOJIA

hl 10,72 11,70 10,43 12,82 14,4
e h2 10,70 11,69 10,40 12,81 14,41
g h3 10,69 11,68 10,44 12,8 14,43
é B h4 10,68 11,71 10,43 12,79 14,39
2= h5 ]10,69 11,69 10,44 12,77 14,4
2z h6 10,67 11,71 10,42 12,8 14,42
g ° h7 10,70 11,72 10,40 12,81 14,41
2 h8 10,69 11,70 10,47 12,8 14,4
M h9 10,71 11,69 10,44 12,79 14,41
h10 10,68 11,70 10,43 12,81 14,42

Kparkue TeopeTuueckue cBe1eHHUs
[To ucXoaHBIM TAaHHBIM JJIS AHKEPHOTO y9acTKa KOHTAKTHON MOABECKHA MOXHO OIMPENEIUTh 3HAYCHHE
cpenHero apu(pMeTHyecKoro 3Ha4eHUs BHICOTHI KOHTAKTHOTO MpoBoa hep o gpopmyie:

h,+h,+h,+...+h
Ahq): 1 2 n3

, MM

I'me hi-hn- BeICOTA H3MEPEHHOTO CEUCHHSI, MM, IO 33 JaHHIO



N-— KOJMYECTBO U3MEPEHHUI.

[To cpenneil BricOTE ceueHHUS KOHTAKTHOTO MpoBoJa hep ¢ momomibio Tabmuil [2, mpuiioxenue 3]
OTIpEIETISETCS CPEAHUIN U3HOC — CPEIHSS TUIONIAIb U3HOIIEHHON YacTH CEUeHMsI MpoBoAa Su, MM2.
[lo pgaHHBIM MOCHEOHUX M MPEIbIAYLIMX H3MEPEHUN ONpeNeNnsieTcs CpPeJHUN H3HOC MPOBOAA B
aHKEPHOM y4acTKe 3a epHo U3MepeHus 1o popmyse:

[ .
rae S, MM%- IaHHBIE TIPEBITYIIUX U3MEPEHHUI (10 3aaHUIO).
O611iee 4ncI0 MPOXOI0B IEKTPOIIOABIKHOTO cocTaBa P onpenensiercs: popmynoi:

P=% (N, *a)+} (N, *b)*10°

I'ne Nap-— 4ucino npomeammx noe3a0B ¢ IEKTPUUECKOH TAroil (1o 3a1aHHUI0),

a — KPaTHOCTb TSATHU (YUCIIO FIEKTPOBO30B B MOE3/1E);

Ny — YHCIIO MPOLIEANINX 3JIEKTPONOE3A0B (TI0 33aJJaHUIO);

b — 4mco cexuyii B 31eKTpoOnoe3e.

HMHTeHCMBHOCTD M3HAIIMBAHUS KOHTAKTHOTO MPOBOJIA B KAKIOM aHKEPHOM YYacTKE yCTaHABIHMBAIOT
10 CpeHEMY YACTbHOMY N3HOCY KOHTAaKTHOT'O IIPOBOJA 10 (hopmyiie:

) AS
i, = pT(u)“‘ , mm? 110 IPOX0JI0B TOKOIPHEMHHKA.

VYenpHblid U3HOC KOHTAKTHOTO MPOBOJIA B AHKEPHOM YYACTKE HCIOJB3YETCS MPU ONpeAcTICHUU
yAETBHOTO U3HOCA KOHTAKTHOTO MPOBO/IA MO BCEMY yUaCTKY (IIEPETOHY).
ITo cpeanelt BbICOTE U CPEHEMY U3HOCY KOHTAKTHOIO MPOBOJA B AHKEPHOM yYacCTKE MOYKHO CHENaTh
BBIBOJ] O BO3MOKHOCTH JaJIbHEHIIEN SKCIUTyaTallii KOHTAKTHOTO MPOBO/A.

IHopsiaok BHINOJIHEHUS
Onpenenuts cpenHee apupMeTnyecKoe 3HaUeHNE BHICOTHI KOHTAKTHOTO MPOBOIA.
Onpenenuts CPeIHIOK0 TUIOIIAIb U3HOMIEHHOW YaCTH CEYEHUs MPOBO/IA.
Onpenenuts 0011Iee YUCIO TPOXOJ0B TOKOIMPHUEMHHUKOB AJIEKTPO- MOABIKHBIX COCTABOB.
OnpenenuTts yIeIbHbIA H3HOC KOHTAKTHOTO MIPOBO/IA B AaHKEPHOM Y YacTKe.

Conep:xkanue oTyera

[IpuBectu cpeanee apudmeTndeckoe 3Ha4E€HNE BEICOTHI KOHTAKTHOTO MPOBO/IA.
3HaueHue cpeaHel IO U3HOMIEHHOW YaCcTH CEYeHHs IPOBO/IA.
UYwucio ob1rero yucia mpoxo 0B TOKOIPUEMHHUKOB AJICKTPOITOABUKHBIX COCTABOB.
3HavyeHHe yJeIbHOTr0 M3HOCA KOHTAKTHOTO MPOBO/IA B AHKEPHOM Y UacCTKe.
BuiBoibL.

el A

agrownE

KoHTpoJibHBIE BONIPOCHI
UYro Takoe M3HOC KOHTAKTHOTO IpoBojaa’?
Kakue Buibl ©3HOCA KOHTAKTHOTO ITPOBOJAa BaM U3BECTHBI?
Jlnst 9ero He0OXO0IMMO OTIPEIEIATh CPEIHUM U3HOC MPOBOIA B AHKEPHOM y4JacTKe?
B kakoMm ciyuae nenaeTcs BBIBOJ O IMOJTHOM 3aMEHE KOHTAKTHOI'O IpoBoAa?
MO3KHO 111 BU3yaJIbHO ONIPENEIUTh BOSHUKHOBEHHE N3HOCA KOHTAKTHOIO IPOBOAA?
Kakumu cioco6amu U3MepsIOT H3HOC KOHTAKTHOTO MPOBOIa?

ok wdE



Tema 15.2 O6cay:knBaHNe ABTOMATH3MPOBAHHBIX CHCTEM YIIPABJIEHUS

IIpakTHyeckoe 3ansTHE

Tema: MccrnenoBanue paboThl annapaTypbl KaHAJIOB CBS3H B PEXKUME TEJIECYIPABICHUS

Heab: paccunTaTh CTOUMOCTH COOPYIKEHUS Y4aCTKa KOHTAKTHON CETH MeperoHa.

PaboTh! 10 3NeKTpruUKAINHI YIaCTKOB KEJIE3HBIX JTOPOT BHITOIHAIOTCS M0 YTBEPKACHHOW MPOEKTHO-
CMETHOM M TeXHWYEeCKOH TokyMeHTauuu. [Ipu coopykeHUH KOHTAKTHOM CETH BBINOJIHSAEMBbIE pabOThHI
pa3JeIsIoT Ha CTPOUTEINIbHBIE U AIEKTPOMOHTaXHbIE (MOHTAXKHbIE).

CTyIeHThI U CIIeIUATUCThI CPETHETr0 3BE€HA JI0JDKHBI 3HATh COCTaB, 00BEM U MOPSAO0K CTPOUTEIbHBIX U
MOHTaKHBIX PabOT, UMETh OPUEHTHUPOBOYHOE MPECTABIEHUE O CTOUMOCTH OCHOBHBIX paboOT U 3aTpar.
OTH 3HaHUS CTYJIEHTHl MPHOOpETaloT, H3y4yass B COOTBETCTBHUM C IPOrpPaMMON JTUCIMILIMHBI
«KontakTtHas cetb» TeMy 15 Coopyorcenue konmaxmmot cemu.

Haubosnee yetkue 3HaHMUA O cocTaBe pabOT M CTOMMOCTH 3aTpar MpPU COOPYKEHUU KOHTAKTHOW CeTH
naer aHanu3 cMeT. CMeThl COCTaBIIAIOTCST HAa OCHOBaHMM OOHIMX JaHHBIX (BeIOMOCTEH H
cneur(puKanuil) K BBIIOJHEH HBIM IJJAHAM KOHTAKTHOM CETH KaXJOro IEperoHa U CTaHIUH U
COOPHHUKOM JIEHCTBYIOIIUX CMETHBIX LIEH U PACLEHOK.

B nanHOoM mnocoOuM AaHbl YHPOIIEHHbIE TaOJNUIBl II€H CTPOMTEIbHBIX M MOHTAXKHBIX padoT,
MaTepuajoB M OOOpYyIOBaHUS KOHTAaKTHOM ceTh B 0a3uc HOM YpOBHE IIEH IO COCTOSHHUIO Ha
01.01.2000 r. (cM. mpuiokeHue 32) U MpU MEP COCTABICHHUS CMETHI JUIsl YCIOBHM OOIIMX JTaHHBIX,
conepxammxcss u npuiaoxenun 31. TaGmuuel neH npuinoxenus 32 0XBaThIBalOT Oonblryro 4w:Mm 11.
MPUMEHSIEMbIX THUIIOB KOHTAKTHBIX MOJBECOK MOCTOSIHHOTO U TMEPEMEHHOI0 TOKa, MapoOK IMPOBOJIOB,
OMOPHBIX M TOJACPKUBAIOUINX KOHCTPYKIUI, 00OpyIOBaHHMS ¥ METOJOB CTPOUTEIBHBIX U
MOHTaKHBIX Pa0oT.

BHuMmaTenpHBIN aHANM3 MpUMepa CMETHl M TaOJHIl LEH MOKa3blBa€M. UM TO, M JPYroe COCTOUT M3
pa3leNoB: CTPOUTENbHBIE paboThl, pabOThl, MaTepuanbl U O0OpPYyJAOBaHUE, MO3BOJIIET YCTAHOBHUTD
COJIEPKUMBIM- KaXKJOTO W3 3THX pa3/ieNioB, a TaKKe IMOJYyYUThb MpeJCcTaBlieHne o crtoum» »e |l
MIPOBOIOB, OTIOPHBIX U MOJAEP>KUBAIOIINX KOHCTPYKIIUA U 000PYyA0BAHMS KOHTAKTHON CETH.

6.MeT0unqec1me YKa3aHuA AJIS1 BBIIMOJTHEHUS KYPCOBOI'0 ITPOCKTA

Temaruka KypcoBoro npoekra KoHTakTHas CeTh IIEKTPUPHUIIHPYEMOTO yIaCTKA.

Kypcosoii npoekt Nel: «PacueT Harpy3ok Ha mpoBo/ia 3aJaHHOW LIETHOW KOHTaKTHOW ITO/IBECKNY;
KypcoBoii mpoekT Ne2: «Pacuetr MakcUManbHO JAOMYCTUMBIX JITTUH MPOJIETOBY;

KypcoBoii mpoekt Ne3: «CocraBieHue cXeMbl NMUTAHUS U CEKIMOHUPOBAHUS KOHTAaKTHOM ceTu
CTaHLUU»

KypcoBoii npoekT Ne4: «PaccraHoBKa onop B FOpPJIOBUHE CTAHIIMK»

KypcoBoit mpoekT Ne5: «PaccTaHoBKka onop B CepeIMHE CTAHITUW»

KypcoBoii npoekT Ne6: «PacctaHoBKa O1Op MO KOHLIAM CTaHIIMK»

KypcoBoit mpoekT Ne7: «TpaccupoBka KOHTAKTHOM CETU HA CTaAHIIUM)

KypcoBoii mpoext Ne8: «Pa30nBka aHKEPHBIX YYaCTKOB Ha TUIaHE KOHTAKTHOM CETH IEPETOHA
KypcoBoii mpoekT Ne:9 «PaccraHoBka onop Ha IjlaHe KOHTAKTHOM CETH MeperoHa»

Kypcogoii npoekT Nel0: «TpaccupoBka KOHTaKTHOM CETH Ha MEPErOHEN

Kypcosoii mpoext Ne:11 «ITogbop o60pyoBaHus Ha IIaHAX KOHTAKTHOW CETH CTaHLIMU U NIEperoHa
KypcoBoii npoekt Nel2: «CoctaBneHue cnenupukanudii Ha IUIaHAX KOHTAKTHOM CETH CTaHIUH U
NeperoHa.»

Kypcosoii npoekT Nel3: «Pa3paboTka 3KOHOMUYECKOTO pa3aena»

Kypcosoii npoext Nel4: «Pa3paboTka TEXHOJIOTHYECKOIO pas3zeiay

Kypcosoii npoekt Nel5: «OdopmieHre KypcoBOro npoeKkTa



1.PacueTHbIe peKUMBI HATPY30K

OCHOBHBIMU PAaCUETHBIMU PEXUMAMH HATPY30K Ul IPOBOJIOB KOHTAKTHOM CETU SBISIOTCS:

a) Pexxum MuHMMaIbHON TeMnepaTypbl IPU OTCYTCTBHHU TOJIONIENA U BETPa — BBI3BIBACT CXKATHE TPOCA.
06) Pexum HauOonblieli BeTpoBOM Harpy3ku npu Ttemreparype +5C (Mam 1O JaHHBIM
METEOPOIOTHYECKUX HAOIIOICHUI) — BBI3BIBACT PACTSKEHHUE IPOBOJIOB.

B) Pexxum Hanbospliei Harpy3Ku OT roJiosiefia Ipy 0JJHOBPEMEHHOM BO3/I€MCTBUU BETPa Ha MOKPHIThIE
rojionéaoM npoBoja mnpu Temmneparype -5C (MM M0 JaHHBIM METEOPOJIOTHYECKUX HAOJIOJCHUN) —
BBI3bIBACT PACTSKEHHE ITPOBOIOB.

r) PexxuM HauBbICIIEH TeMnepaTypsl IPU OTCYTCTBUU JONOIHUTENbHBIX HATPY30K.

2. OmnpenieneHre pacueTHBIX HArpy30K Ha IIPOBOAA

2.1 BeprukanpHasi Harpy3ka oT cOOCTBEHHOI'O Beca OJHOTO IMOTOHHOI'O METPa MPOBOAOB IOJBECKH,
ompenenseTcs mo Gopmye:

gen.=g; +ny (gK +gc)’ (1)
rae 0;, Oy - Harpyska oT cOOCTBEHHOI'O BeCa HECYILEro Tpoca U KOHTAKTHOTO NIPOBOJA, 0al/m;
g, - Harpy3ka oT COOCTBEHHOI'O Beca CTPYH U 3aKHMOB;
[Mpunumaercs pasHoii 0,1 0aH/m - 17151 OAHOTO KOHTAaKTHOTO MPOBOJIA;
N, - YUCIO KOHTAKTHBIX TPOBOJIOB.
BTopocteneHnHbIx myTei CTaHIIMU
Osr =097y 0k T 0c (2)
2.2 Jlns pacyera JUIMH HEOOXOJUMO OMNpPENEIUTh pacueTHble HArpy3kd Ha IPOBOJA B PEKUME
MaKCUMaJbHOTO BeTpa. OrpezesieM BETPOBbIE Harpy3kKd Ha KOHTAaKTHBIA MPOBOJ M HECYLIUN TPOC
XapaKTEepPHBIX TOYEK MECTHOCTH.
Pacuet Benem o hopmymnam:
a) JUIsl HECYIIero Tpoca

(Ks vy )
P —c..Be Vi) 4.102 3
T ©
0) /Ui KOHTAaKTHOTO MPOBOJIA
(Kg Vi )*

P =C, - ~—2 "7 .H.10°, 4

KV max X 16 ( )
rae C, - aspoamHamudeckuii KO3 PUIHNEHT T0O0BOTO CONPOTUBIICHHS TPOBOJIA;

K, - xo3bduIHeHT, y4YUTHIBAIOUIMN BBICOTY PACHOIOKCHUS INPOBOJOB KOHTAKTHOM CETH Haf
MOBEPXHOCTHIO 3EMJIH;

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

d - nmameTp mpoBoaa, MM;

H - BpICOTa KOHTAKTHOT'O TIPOBOJIA,MM.

2.2.1 BropocTerneHHble MyTH CTaHIIUU

KB mpuanMaem paBHbIM (.7, Tak Kak KOHTaKTHas CETh HA CTAHIIMW 3allIMIICHA MOCTPOHKAMH, YTO

CHIXKAET CKOPOCTh BETPA.
P

TV max

P

KV mex —

2.2.2 I'maBHbIE MyTH CTAaHILIMU U BbIEMKa ITyOHMHON Oosee 6 M.
Kz paBno 0,7
P -

TV max

P

KV max

2.2.3 IlpsimMoii ydacTOK IEpEroHa U KpUBBIE PA3IUYHBIX PaJUyCOB Ha OTKPBITOIl MECTHOCTH.



Ks paBno 1,25
P =

TV max

P

KV mex —

2.2.4 HacwIllb BBICOTOH SM
Ks paBno 1,35

P =

TV max

I:)KV max
HpI/I noacCUCTE CICAYCT YUCCTDh pa3iniuec B CCUCHUHU ITPOBOJOB KOHTAKTHOM CETH I'JIaBHBIX HyTefI.
2.3PCSYJIBTI/IpyIOH_[a}I Harpys3ka Ha HCCYH_[I/Iﬁ TPOC B PCKUME MAKCUMAJIBHOI'O BETpA OIPCACIACTCA I10

bopmye:

Orv mex :\/92+PT€/mix J ®)

rIe g — BepTUKaJIbHAs Harpy3Ka OT Beca BCEX IPOBOJOB, OaH/m,

PTvmax — TOpH30HTaIbHAS Harpy3Ka Ha HECYIIMI TPOC OT BO3JICUCTBUS BeTpa, OaH/m.
[Tomcuer Harpy3ku HY’KHO BBITIOJIHATBH JUISI BCEX XapaKTEPHBIX TOYEK MECTHOCTH. PesynbTupytromas
Harpy3ka Ha KOHTAKTHBIC ITPOBOJIA TIOJICYUTHIBATh HE TPeOyeTCs, T.K. BETpOBasi Harpy3ka B OCHOBHOM
BOCIIPUHUMAETCS (PUKCATOPAMU Y OTIOP.
2.4 PexxuM roJiosiesia ¢ BETpOM
Jlnst onpejiesnieHusi JJIMH MPOJIETOB B 3TOM PACUETHOM PEXHUME, HEOOXOIMMO ONPEEINTh PaCueTHbIE
Harpy3Kd Ha IIPOBO/Ia, TOKPBITHIE TOJIOJEAOM VIS BCEX XapaKTEPHBIX TOYCK MECTHOCTH.
[TomcueT BepTUKATBHBIX HATPY30K HA IPOBOJIA OT Beca rojiojieia BeieM 1o (hopMyiam:
a) IJIs HeCyIIero Tpoca

gen=0,8-0,0009 7B, -(d +B; ) (6)
0) JI71s1 KOHTAKTHOT'O MTPOBOIA
9, =0,0009-7-B, -(d,,, +B,), (7

TIe r=314;
d — muameTp HecyIero Tpoca, Mm;
dep.x — CpeTHUI qHaMeTp KOHTAKTHOTO MPOBOJIA, ONpeAeseTcs mo hopMmyJie:
H+A
dep.x. = — (8)

rae  H — BbIcOTa KOHTAaKTHOTO MTPOBOA, MM;
A —1mpuHa npoBoja, MM.

B, =B, K 9)
B, =05-B,, (10)
rAe  Br- TonmMHA CTEHKH TOJI0Nela Ha HECYIEM TpOce, MM,

Bk - TonuHa CTEHKH rojiojiefia Ha KOHTAaKTHOM IIPOBOJIE, MM;

K. - k03 dHIHeHT, yYuTHIBAOIIHMI BIUSHAC AHAMETPa MPOBO/IA Ha OTIOKECHHE TONOJIea.
2.5 [lonnas BepTUKaIbHAs Harpy3Ka OT Beca rojojieaa
9r =g[T+n1<'(gn<+grc)1 (11)
TA€  NK-YHCIIO MPOBOOB;

grc — paBHOMEPHO paclpeesieHHas 10 AJMHE NIPoJieTa BEpTUKaIbHas Harpy3ka OT Beca rojojeaa

Ha CTpyHax M 3a)KUMax IpU OJHOM KOHTaKTHOM MpoOBoOJE, 0ald/m.

2.6 T'opH30HTAJIbHYIO BETPOBYIO Harpy3Ky MPOBO/Ia OKPBITHIE TOJIONIEAOM OMPEIETIUM 10 popmyIie:
a) IJIs1 HEeCyIIero Tpoca

(KB Vi )2

P =C,- (d+2-8,)107 (12)



0) JIJ1s1 KOHTAKTHOT'O MTPOBOJIA:

P =Cy -

(KB 'Vr )2
6

rae Vr= (0,5 0o 0,6) Vu
2.6.1 BropocreneHHble IyTH

Prr=

Cx=1,25; Kg=0,7

Pxr =

Cx=1,25; Kg=0,70
2.6.2 'maBHbIe MyTH CTAaHLUMU U BBIEMKH [NIyOHHOM Oosiee 6 M

Prr =

Cx=1,25; Ks=0,7

Pkr =

Cx=1,55; Ks=0,7
2.6.3 IIpsmoii ydacTOK IEperoHa U KpUBbIE PA3JIMYHBIX PAJUYyCOB Ha OTKPBITOM MECTHOCTH

Prr =

Cx=1,25; Kg=0,7

Pxr =

Cx=1,55; KB=1,25
2.6.4 HacwImb BEICOTOH SM

Prr =

Cx=1,25; Kg=1,35

Pkr =

Cx=1,85; Kg=1,35
2.7 CymmapHas Harpy3ka

q:\/(g‘*‘gxx)z + 535

2.8 BBIOOp MCXOHOTO PAacUYeTHOTO PEXKUMA

Tabmuna 1 — Harpy3ku, IeiCTBYIOIIME HAa MPOBOJIA M TPOCHI KOHTAKTHOW CETH

(H+2-B,)-10°

(13)
(14)

Pexum
Pexum
royioaeaa ¢ | BeprukanpHas Harpyska
MaKCUMaJIbHOTO BETpa
BETPOM
XapaKkTepucTUKu
MecTHOCTH MIPOBOJIOB roJioyuena
% 3 x
= ~ o
— X [ = 4 —~ 4
o a > a| A ) > > > S
Bropocrenennsie
Iy TH
['maBHBIE IIyTH

CTaHLUU U BBIEMKH
riyouHo Gosee 6
M

[IpssMoli  ydacTok
MEpEeroHa u KpuBbIE
pa3IUYHBIX
paguycoB Ha
OTKPBITOM
MECTHOCTH




Haceime  BeIcOTOU

Sm

Jlig pacueToB IJMH MPOJIETOB JIIOOOW XapaKTepHOW TOYKM MECTHOCTHU HY)KHO NPUHUMATh TaKoOU
PEeXUM, NIPH KOTOPOM Harpy3KH Ha MPOBOJAA MaKCUMallbHbIE, T.€. €clii Prvmax Gonblie Pkr — pacyer

BCAYT B pCKUME MAKCUMAJILHOI'O BETpaA.

Ecnu OKaXXECTCiA, 4YTO Pkr MeHbIle PTVmax, TO PacdcT BCAYT B PCIKHUMC Trojiojicaa C BCTPOM. I[J'I}I
YI[O6CTB3 IMPUMCHCHUA PACCUUTAHHBIX HAIpPy30K Ha IIPOBOJA KOHTAKTHOM CE€TH, JaHHBIC CBCICM B

tabnuiy 1.1.

OpHEHTHPOBOYHO PEXXKUM MOXKHO YCTAaHOBUTH CPAaBHEHHEM BETPOBBIX HArpy30K Ha MPOBOJA B PEKUME

BCTpa U rojgojicaa ¢ BETpOM.

Ecmu okaxercs, 9ro oxHa n3 BenuuuH Oonbnie apyroi Ha 20%, TO OmpeneneHue npoIeToB MOXKHO B

peKUME HauOOJIBIIICH HArPy3KH.

Ecnu menbmie 20%, To pacuer Hy»X HO BECTH Uis 00O€uX HArpys3ok, a JJsi TPACCUPOBKU IPUHATH

HaVMEHBIINE JJIMHBI IIPOJIETOB.
3. Pacuer 1uiMH NpOJIETOB HA MPSAMBIX M KPUBBIX y4acTKax ITyTH
Pacuer juiMH NIpOJIETOB Ha MIPSAMBIX Y4aCTKaX IyTH:

K
1) | =2 —.|:BK.ﬂ017_7/K+\/(BK.ﬂ0H_7/K)Z_a2i| (16)
PKl - P3
YIIpOIIaeM:
2 2
2) By = BK.gon Vit \/(Bk.gon —JVk ) —da (17)
npeodpaszyem:
3) (18) rme

HOMHMHAJIbHOE HATSHKEHHUE KOHTAKTHOTO TIPOBoIa, 0aH,

BK.,ZZOH — HamOoJbIIee AOIMYCTHUMOC TOPHU30OHTAJIbHOC OTKIIOHCHHEC KOHTAKTHBLIX ITPOBOJOB OT

OCH TOKOTIPUEMHHKA B TIPOJIETE;
Br o= 0,5 M — Ha IpAMBIX y4acTKax MyTH;
Bk on = 0,45 M — Ha KpUBBIX y4acTKax MyTH;

@ — 3Ur3ar KOHTaKTHOTo 1poBoja, a = 0,3 — Ha mpsAMBIX y4acTkax, a = 0,4 — Ha KPUBBIX yUacTKax;

K1 - onpenensieTcs Mo BIPaXKEHUIO

K =K,+2:n-5-&, (19)

rre 1 ¥ O - KOOQPUIMEHT, YIUTHIBAIOIINH MyJIbCAIIUN BETPA;
& - K093 HUIMEHT AMHAMUYHOCTH.

K,=K; K, K, (20)

Pacuyer MakcUManpHO JOMYCTHUMBIX JIUTMH MPOJIETa OCJIO0KHEH TeM, YTO B (hOPMYITy BXOIUT BETUUYHMHA
P> — >kBUBaNieHTHAas Harpy3Ka, paBHOMEPHO pacIpeeliseTcs Mo JJIUHE MPOJieTa, BHI3BIBAET TAKOE JKE
TOPU30HTANILHOE OTKJIOHEHHE KOHTAaKTHOTO MPOBOJA, KaK W HAarpy3ka OT CTPYH B CpeAHEW dacTu

IpoJieTa, onpeesseM mno Gopmyoie:
8-K-T (hy, P,

Py -T-P.-K- |2 q +Vr Yk
P3: L L] (21)
T+K+10’6.S!CP -ZK-T
gK'I

rae T — HaTsHKEeHHE HECYIIErO TPOCa KOHTAKTHOM MOJIBECKH B paCUeTHOM pexxkume, n1aH;



Pr— BerpoBas Harpy3ka Ha Hecymuid Tpoc, naH/m;

Qm — pe3yAbTUPYIOIIasi Harpy3Ka Ha Hecymui Tpoc, naH/m;
| — nuHa mposeTa, M.
CpenHsisi ITMHA CTPYHBI B CPeIHEN 4acTH IPOJieTa, M

g-I’
Sc,=h—-0115- T (22)

rjae h — KOHCTPYKTHBHAs BHICOTA KOHTAKTHOM TIOABECKH, M;

g — Harpy3Ka OT Beca IPOBOJIOB KOHTAKTHOM moBecku,1aH/m;

To— HaTSHKEHHUE HECYIIETO TPOCa KOHTAKTHOM MOJIBECKH MTPH OECIIPOBOIHOM MOJIO0KEHHH KOHTAKTHBIX
npoBoJoB,naH.

Ok =N (9 +91x) (23)

Jlst onpenienieHust JTMH TIPOJIETOB OyIeM MOJIb30BaThCsl METOJAOM MOCEA0BATEIIBHBIX TPUOIKEHUH.
MeTo/; COCTOUT B CIEIYIOIIEM:

1. [Tpunss P>=0, onpenensieM Imax;

2. Jlns HaiinerHoro 3uadeHus | mvaxomum Ps;

3. BHOBb HaxoauM Imax ¢ yaeTom P5.

Onpenensem JIMHY MPOJIETOB JJIS BCEX XapaKTEPHBIX TOYEK MECTHOCTH.

3.1 BropocTeneHHble MyTH CTAHIIMKU Imax=...

3.2 'maBHBIC MTyTH CTAHIIUU Imax=...

3.3 IIpsimoii ydyacTok neperona Imax=...

3.4 KpuBas paguycom R1 Imax=...

3.5 KpuBas paguycom R2 Imax=...

3.6 Hacwins BeICOTO# O0sice SM Imax=...

Tabmuna 2 - JImuHbl MposieToB
XapaktepHble TOYKH Po=0 Jnuna nponeToB Ps JnuHa mponera
MECTHOCTHU c yuetoM P> JUIsL TPACCUPOBKHU

Bropocrenennsie myTu
I';1aBHBIE Ty TH
[IpsiMble y4acTKM IeperoHa
Kpusas R1
Kpuas R2
Haceimbs BeicOTOM O0JIee Sm
4. OCHOBHBIE MOJOKEHHUS 110 COCTABJICHUIO JIaHA KOHTAaKTHOM CETH
4.1 'abapuThl KOHTAKTHOM ceTn
HopmanbHyto BBICOTY KOHTaKTHOTO MPOBOJIa Ha NEPEroHax HaJl TOJOBKAMH PEIbCOB NMPUHUMAIOT
paBHOM 6255MM (eciu MyTh YJIOXKEH Ha MIEOCHOYHOM OCHOBaHMK) U 6600MM Ha CTaHIWH.
MakcumanbHasi BBICOTA HaJl TOJOBKAMH PEIbCOB HE JIOJKHA npeBblmaTh 6800MM ¢ y4eToM OTKaTHs
MIPOBOJIa TOKOMTPUEMHHUKOM.
MunumanbHass BbICOTA MPHU OSKCIUTyaTallMOHHBIX YCIOBUSAX HE JOJDKHA ObITh MeHee 5750MMm Ha
neperonax u 6250mm Ha cranuumsax. C paspemenuem MIIC nomyckaercst yMEHbBIIEHHE BBICOTHI /10
5675MM Ha epeMeHHOM TOKe U 5550MM Ha MOCTOSIHHOM TOKE.
Paccrostaue ot dapdopa uzonsaropa co CTOPOHBI HAMPSHKEHUS IO 3a36MIICHHBIX YacTeH JOKHO OBITh
He MeHee 150MM Ha TUHUSX MOCTOSHHOTO Toka U 300MM Ha JIMHUSAX IEPEMEHHOTO TOKA.
Paccrostarie oT pabo4yero KOHTaKTHOTO MPOBOJA JI0 HIDKHETO (DHKCHPYIOMIETo Tpoca, (PUKCHPYOIICH
OTTSDKKU JPYTOro MyTH, a TaK K€ J0 OCHOBHOTO CTepKHsS oOpaTHOro (ukcaropa ne menee 400mMm npu
ckopoctH aBrKeHHs 10 120xkM/4 u S00MM 1ipu 00j1ee BBICOKHX.
PaccTosiHre OT KOHTaKTHOTO MPOBOJIA 10 PACHOJIOKEHHBIX HAJl HUMH 3a3€MJICHHBIX YacTEH OMOPHBIX
YCTPOWCTB M HCKYCCTBEHHBIX COOPYXKEHUU MPU MOCTOSHHOM Toke S00MM, mpu MEPEeMEHHOM TOKE




650mM. PaccrosiHre OT HUYKHEH rpaHM OTCTOMHHMKA J0 KOHTAKTHOIO IMpoBojaa mpuHuMaroT 100M npu
JBOMHOM KOHTaKTHOM IpoBoj€. PaccTossHMEe OT TOKOBEOYIIMX YacTel CEKUMOHHBIX pa3beIuHUTEICH
JI0 3a3€MJICHHBIX KOHCTPYKIIMH MPUHUMAIOT paBHBIM He MeHee 800MM Ha moctosiHHOM Toke, 1000MMm
Ha [EPEMEHHOM.

4.2 T'abapuTsl o1op

DTO paccTOsSHUE OT OCH IYTH JI0 BHYTPEHHEH I'paHu ONOp Ha YPOBHE IOJIOBKH peibca. ['abaput onop
JUISL IPSIMBIX YYaCTKOB ITyTH J0JKEH ObITh HEe MeHee 3100MM, a Ha KPUBBIX y4acTKax IMyTH BHIOMPAIOT
o tabnuiie 52 c¢tp.297. B 0c000 TPyAHBIX YCIOBUSAX pa3pelieH0 YMEHbIIaTh rabaput a0 2750MmM, a Ha
neperorax 2450mm. Ha cTanumsix KpoMe IJIaBHBIX MyTeH, rae radaput onop J0JKEeH ObITh HE MEHee
3100mm.

Ha Beiemkax nipu jyiae 100M rabaput onop npuHUMaroT 10 5700mm.

Onopbl M30IMPOBAHHBIX TMOKUX MOMEPEYMH yCTaHABIMBAIOT ¢ rabapurom 4100MM Ha MOCTOSTHHOM
Toke 1 4500MM HA IEPEMEHHOM.

4.3HopMbI pacrosioKeHus! ONOp KOHTAKTHOM CeTH BOJIM3U UCKYCCTBEHHBIX COOPYKEHUN

[Ipn mupune GoxoBol miaTdopMbl 10 4M ONOPHI YCTAHABIMBAIOT 3a mpezaenamu miaatgopmsel. lpu
PACIIONIOKEHUH OIOp Ha IIATPOpPME PAacCTOSHUE OT Kpas IIIATGOPMBbI 1O BHYTPEHHE I'PAHU OMOPHI
JOJKHO OBITh HE MEHee 2M, JIOIyCTUMO YMEHBLICHHE 3TOT0 PAacCTOSHUS, HO He MeHee 3,1M oT ocu
Iy TH.

Omnopsl, THOKHE M YKECTKUE IOMEPEUNHBI, MPOEKTUPYyEeMble BOIM3H CBETO(OPOB, MyTEHPOBOIOB U
3/IaHHMM pACIIOIArar0T Ha PACCTOSTHUU SM OT HUX.

Omnopsl epes; CUrHaJaMH YCTaHABIMBAIOT C TAKUMHU K€ radapuTamu, 4TOObI HE YXyAIATh BUIUMOCTh
CUTHAJIOB.

Onopsel y KeNe3HOAOPOXKHBIX IEPEE3A0B YCTAaHABIMBAIOT HAa PACCTOSIHUM HE MeHee 25M 10 Xoay
noe3na. Ha ofHONMYTHBIX ydacTKax 3TO pacCTOSIHUE HE MeHee 25M, HO C TJIaBHBIM YJAJI€HUEM OT
nepees3na. Bo Bcex ciayuasx onopsbl, aHKEPhI U UX OTTSKKU JOJKHBI OBITh PACIOJIOKEHBI HE MEHEE SM
OT MpOoE3)Ker YacTu nepeesna. PaccrosiHue 0T CUTHAJIOB 10 YacTe HAXOASAIIMXCA MOJ] HAITPSIKEHUEM —
2M TIpO TTOCTOSTHHOM TOKE M 2,5M — TIpH TIEpEMEHHOM.

Onopsl, ycTaHaBIMBAaEMbIE BJOJb TYMHUKOBOTO MyTH JOJIKHBI UMETh radaput He MeHee 4m. Omopsl,
OTTSKKH, aHKEpa JOJDKHBI YCTaHABIIMBATHCA 32 YIIOPOM TylHMKa He MeHee yeM B 20M. PaccrosiHue ot
MO/I36MHOM YacTH OIOPbI J0 HHXEHEPHBIX COOPYKEHUH IOJKHBI OBITh He MeHee 1M, a mpu
BUOPOTIOTPYKEHUAX — 2M.

4.4 OO0mue MmoaoXKeHus

[11aHbl KOHTAKTHOM CETH COCTABIISAIOT TaK, YTOOBI 0OeCTieunBaIach HAJC)KHOCTh PAOOTHI KOHTAKTHOM
CeTH, yI0oOCTBO MOHTaXa U OKCIUTyaTallid, MHHHUMAaJbHbIE 3aTpaThl Ha coopyxeHus. llpu
MIPOEKTUPOBAHUHM JJOJIKHBI OBITH BBITTOJIHEHBI CIEAYIONINE TPEOOBAHNUS:

. HauOoJIbIIas JOMycKaeMas JJIMHA aHKEPHOTO yJacTKa Ha npsMoM yuacTke mytu 1600M (B Buze
uckimrodeHus 1800m);

o JUIMHY TIPOJIETa B MECTAX CPEJHUX aHKEPOBOK coKpaiaroT Ha 10%;

. JUIMHY IIEPEXOIHBIX ITPOJIETOB U30IUPYIOIIHUX CONPS)KEHUN COKPAIAOT Ha:

10% - B kpuBbIX R menbme 500Mm;
15% - R ot 500 mo 1000mMm;
20% - R ot 1000 no 1500m;
25% - R 6onbuie 1500M 1 Ha IPSMBIX y4acTKax MyTH.
) pa3HHIIA B JIMHE JBYX COCEIHUX MPOJIETOB HE JOJDKHA OBITH Ooiiee 25%:;
. paCIOJIOKEHUE COMPSDKEHWA Ha KpUBBIX ydacTkax mytd R wMenpme 1000M u moxg
HCKYCCTBEHHBIMU COOPYKEHHUSIMH HE JIOMYCKAETCsl.
4.5 CocraBiieHre TUIaHa KOHTAKTHOW CETU CTaHLIUU
[TocnenoBaTenbHOCTD BHITIOTHEHHUS MJIaHA KOHTAKTHON CETH CTaHIUH:
4.5.1 HadepTuTh TOHKHMH JIMHUSMU Ha MHJUTIMETPOBOM Oymare riad ctanmuu B Macirade 1:1000
B COOTBETCTBUH C 3aJlaHUEM KypCOBOTO MpoekTa (B Imm — 1m);



TOHKMMHU BepTUKAJIBHBIMH JIMHUSMH HAHECTH IIGHTPHI BCEX CTPEJIOYHBIX IIEPEBOJOB H

BXOJHBIX CUTHAJIOB CTAHIIUH;
4.5.2 HanecTu Ha mjaH CTaHIMM CTaHIMOHHBbIE MHUKETHI yepe3 Kaxzasle 100M mo obe croponsl. Och
MACCAKUPCKOTO 3/1aHUS MPUHATA 32 HYJIEBOM MHKET.

4.5.3 HanecTu Ha mJIaH CTaHLIUU MCKYCCTBEHHBIE COOPYKEHUS: ACCAKUPCKOE 3/1aHUE, 110CA0YHbIE
1aT($OPMBI, MELIEXOHBIA MOCT, KeJIEC3HOJOPOKHBIH Mepee3;
4.5.4 Yka3atb pazMepbl MeXIynyTui uepe3 kaxasie 100m;
4.5.5 Hanectu MecTa, r7ie HeOOXOAMMO (UKCalKsi KOHTAaKTHBIX POBOJIOB!
4.5.5.1 Ha Bcex CTpelOYHBIX MEpPEBOAAX AJIEKTPU(UIMPOBAHHBIX IyTeH, HaJ KOTOPBIMU
pacIoyaratoTcsi BO3IyIIHbIE CTPENIKU U MEPEXOTHBIX KPUBBIX (ChE3/1aX);
4.5.5.2 Mecra, rIe KOHTaKTHbIE IIPOBOJa H3MEHSIIOT CBOE€ HampaBieHue. Hawumyuinee wmecTo
pacroiokeHust PUKCUPYIOIUX YCTPOUCTB HAa BO3AYIIHON CTPEJIKE HAXOAUTCS HA PACCTOSHUM 1-2M OT
MecTa NepeceyeHHs] KOHTAKTHBIX IPOBOJIOB B CTOPOHY OCTpsika cTpesku. OT LIEHTpa CTPEIOYHOIO
NepeBo/ia MECTO HamIydllel pukcanuu OyJ1eT UMETh CIEIYIOLIe 3HAYSHHUS:

Tabnuna 3 — pacnonoxeHne GUKCUPYIONINX YCTPOUCTB.

Mapka kpectoBunbl | 1/22 1/18 1/15 1/11 1/9

Haunyumee wmecto
YCTaHOBKHU
(buKcHpYOMHX
YCTPOMCTB

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

4.5.6 Pa30OuBka omop B ropJIOBUHAX
Haubonee nenecooOpa3HbIM BapHaHTOM IPH Pa3HBIX OMOpax B TOPJIOBHMHAX SBISETCS YCTaHOBKA
HECYIIUX ONOp B HAMEUEHHBIX MeCTaxX (PUKCALUU CTPEJIOK.
4.5.7 Pa3buBka 3amaun — yBsI3Ka MECT YCTaHOBKU OIOp JJIsI MOHTa)Xa W30JIMPYIOIIUX COMPSIKEHUMN
AQHKEPHBIX YYaCTKOB KOHTAaKTHOM CeTH CTaHIMM W TPUMBIKAIONUX MeperoHos. M3ommpyromue
COIPSDKEHUS Pa3MEIaloTCs MEXKAY BXOJHBIM CUTHAJIOM CTAHIMU M TIEPBOM CTPENIKON MpUMBIKArOIIeiH
K JaHHOMY nyTH. KpaifHI010 epexo/IHyI0 ONopy yCTaHaBIMBAIOT HEe OJMKe SM OT BXOJHOTO CUTHAJA,
B aHKEpHBIE ONOPHI U OTTSKKM y BXOJHBIX CHUTHAJIOB YCTaHaBIMBAaTh He Omke 25M OT curHaia
PacCTaHOBKY OIOP COMNPSDKEHUH — aHKEPHBIX YYacTKOB YBSI3bIBAIOT Pa3IMYHBIMU MECTaMHU yCTaHOBKH
OIIOpP B FOPJIOBUHE CTaHIIUH.
4.5.8 Paz0OuBKa omop cpeaHel YacTH CTaHIMH

4.5.90npenenuts crnocod mepexoaa KOHTAaKTHOM CETH uepe3 HCKYCCTBEHHOE COOpY>KEHHUE
(emexoHBIE  MOCT, TYTENpPOBOJA) M B COOTBETCTBHH C TIPUHSATHIM pPEUNICHHEM HAMETHUTh
PacroJ0KEHUE ONOP Y UCKYCCTBEHHOTO COOPYIKEHUS U MPOJIETOB JIUIsl CPEAHEN aHKMPOBKU;
4591 Hametrntp mMecTa yCTaHOBKM Yy CTAHIIMOHHBIX CTPOSHHU (IMacCa)KUPCKOE3TaHHE,
nakrays  T.1.);
4.5.9.2 OnpenenuTh CIOCO0 TMEPEeKpPHITHST TMyTel (KecTKHe W THOKHE IOTIepeUrnHbl) W HAMETHTh
pacroyio’keHue ONop y KpalHUX IMyTel CTaHIIMU U €CIIU TPeOyeTCsl — B MEXTYIyThe;
4593 HaveptuTh omnopbl Ha mjaHe CTaHIMM MPOCTABUTh rabapUThl OT OCH KpailHero
IIyTH, PACCTOSTHUE OT OCU NACCA)KUPCKOTO 3AAHMSL.

4.5.10 Pa3z0uBKa aHKEpHBIX YYaCTKOB

45.10.1 IIpoeKTUPYIOT U30IMPYIOIIUE CONPSKEHNS B OJHOM KOHLIE CTAaHLIUU U B JPYTOM
KOHIIE CTaHLIUY;
45.10.2 HamegaroT aHKepOBOK MO KaXI0My 3JeKTpuuImpoBanHoMy myTu. Ecnu anvuHa

AQHKEPHBIX YYaCTKOB MPEBOCXOJUT MAaKCHUMAaJbHO JOMYCTUMYIO, MpPeIlyCMaTpUBAIOT COMPSKEHUS,
pPa3MEeIIAoT UX 110 BO3MOXXHOCTH HAa KPAMHUX My TSX;



45.10.3 [IpoekTUpYIOT OTHENbHBIE AHKEPHBIC YYAaCTKH Ha CbhE3aX MEXKIY TJIABHBIMHU
My TSIMH.

[Tpumeuanue:

a) Ha METAJTMYECKHX OMOpax JA0MycKaeTcs pa3MellaTh He 0ojee 2-X aHKEPOBOK;

0) Ha ’Kene300€TOHHBIX OMOPAaX MOXKHO pa3MellaTh aHKEPOBKH C KOMIIEHCATOpaMH TOJBKO C OJHOMU
CTOPOHBI OIOPBIL;

B) HE JIOITyCKaeTCs pa3MelIeHNEe aHKEPOBOYHBIX BETBEU HaJl KPBIIIAMH 31aHHUH.

4.5.111loacunTaTh AJIMHY aHKEPHBIX YYaCTKOB, HIOCTABUTh UX JUIMHY U HOMEP Y KaXKJI0M aHKEPOBKU
4.5.12 Pa36uBka 3ur3aroB

4.5.12.1 HaMeTuTh 3Ur3aru Ha BO3AyLIHBIX CTpEJIKax;

4.5.12.2 HameuaroT 3ur3ard Ha COIpPSDKEHHUAX B KOHIIE CTaHIMM, YBS3aB WX C 3UI3araMd Ha
BO3JYUIHBIX CTPEJIKaxX IJIaBHBIX MyTeH;

4.5.12.3 HameuaroT 3ur3arv o Bcei CTaHIIUH.

4.5.13 TpaccupoBKa MUTAOIINUX, OTCACHIBAIOIINX U APYTUX IPOBOJIOB

4.5.13.111uraromye JMHUU Pa3MECTUTDh HA ONOPaX KOHTAKTHOM CETU € MOJIEBOM CTOPOHBI, IPU BHICOTE
ormop 10M MOXHO MOHTHUPOBAaThH 0€3 CHeNHaNbHOr0 KpoHITeitHa onun ¢uuep. [lpu BeicoTe omop 15Mm
(omopel THOKMX TMOINEpPEYMH) MOXHO pa3Memarh aBa nurtarmux ¢uaepa. Ha crenmansHo
YCTaHOBJICHHBIX OMOpPax BBICOTOM 15M MoOkHO pa3memiath 4 ¢uuaepa ( 1Mo ABa ¢ KaXI0il CTOPOHBI).
OtcachIBaroiye JUHUU Pa3MeIaloT HUKE MUTAIOIINX;

4.5.13.2 Tlepexoapl MpOBOJIOB MUTAIOIIMX M OTCACHIBAIOIIUX JIMHUN Yepe3 KOHTAKTHYIO CETh MyTei
OCYIICCTBIISIOT TP TMOMOIIX CHEIHAIBLHBIX OMOpP, YCTaHABIMBAEMBIX IO 00€¢ CTOpOHBI myTH. Ha
KOKJOW omope MOXKeT ObITh 3aaHKepOBaHO He Oosiee 2-X JUHUN NpU YCIOBUM NPUMEHEHUS
CHelUaTbHBIX KPOHIITEITHOB.

4.5.14 O6paboTKa TUIaHa CTaHIIUH

4.5.14.1B COOTBETCTBHMHU C TPHUHIATON CXEMOH CEKIIMOHUPOBAHMUS KOHTAKTHOW CETH Ha CTaHIUH,
OTMEYAIOT MeECTa YCTAHOBKM CEKIMOHHBIX H30JATOPOB C YyKazaHueM uX TuroB. CeKIHOoHHBIE
M30JIATOPBI Pa3MEIAIOT Y CTPEIOYHBIX MEPEBOIOB MEKIY CTPEIKAMH U MPEIeIbHBIM CTOJIONKOM. DTO
paccTosiHue mnpuHHMaercs B mpenenax 10m mo 20M. CEKIMOHHBIE H3OJSATOPBI Yy BXOIHBIX H
MaHEBPOBBIX CUTHAJIOB YCTaHABIMBAIOTCS 32 CBETO(POPOM IO HAMIPABJICHUIO JIBHKEHUSI.
4.5.14.2HaHecTr CEKIIMOHHBIE Pa3beIMHUTEIN Y OTIOP, HA KOTOPBIX OHU JIOJDKHBI OBITH YCTaHOBIICHBI
B COOTBETCTBUH CO CXEMOW CEKIIMOHUPOBAHUS KOHTAKTHOM CETH;

4.5.14.300603Ha4uTh MECTa YCTAaHOBKH TMPOJOJBHBIX, OOXOIHBIX W TIONEPEYHBIX COCAMHHUTENICH Ha
CTpeJIKaX UCKYCCTBEHHBIX COOPYKEHHSIX B MECTaX TPOTAHUS JIEKTPOBO30B;

4.5.14.400603Ha4al0T MeCTa yCTAaHOBKH POTOBBIX Pa3psTHUKOB;

4.5.14.50K0HYATENHFHO MTPOBEPSIOT 0003HAYCHUE JIJTMHBI TIPOJIETOB, MUKETOB, (PHKCATOPOB, CPETHUX
aKTEepPOBOK, rabapuUTOB OMOp B HAIpaBICHUM cyYeTa KWIOMETpoB. Haumnaercs cyer OT mnepBoi
AQHKEpHOM OMOphI B OJIHOM KOHIIE CTAHIIMM M 3aKaHYMBAETCS Yy AHKEPHON OMOpHI B APYroM KOHIIE
ctaniuu. Co CTOPOHBI YETHBIX ITyTE HOMEpPA OMOP YETHBIE; C HEUETHOW CTOPOHBI — HEYETHBIE.
4.5.14.6CocraBnsarot Tabauiy 1 0003HaYaIOT TUIIBI ONIOP, PYHAAMEHTOB, KOHCOJIEH, (PUKCaTOPOB.

4.6 CocraBiieHHE IIJTaHa KOHTAaKTHOW CETH MEepPEroHa

4.6.1 TlogroroBka mjaHa mneperoHa. B cepeaune nucTta TPOBOJSAT JIMHUM COOTBETCTBYIOIIUE
KonmdecTBy myTeil. B macmrabe 1:2000 (1mm-2Mm). Hwke nmimana meperona Ha pacctosHud 30MM OT
OCH IYTH HAHOCSAT CHPSMJICHHBIM IIJIJaH TIEPeroHa Ha KOTOPOM YCIOBHBIMH 0003HAYECHUSIMH
yKa3bIBalOT KHUJIOMETpOBble 3HAakul) pamuyc W AMUHY KPUBBIX YYacTKOB IyTH, WCKYCCTBEHHBIC
COOpY)KEHHsSI  (KEJIE3HOJOPOKHBIE  Tepee3/ibl, MOCTBhI, TOHHENHW, IyTENpPOBOJbI,  JHUHUHU
JNEeKTponepeaad), HACBIIM C YyKa3aHWEM BBICOTHI M BBIEMKH C YyKa3aHHEM TIIyOMHBL. Mexay
KHJIOMETPOBBIMU JAMCKaMH BEPTUKAJIbHBIMU JIMHUSAMU HaHOCAT NUKETHI (uepe3 100M), Hymepyembie B
HaIpaBJICHUHU cUeTa KUJIOMETPOB;

4.6.2 Boonb Bcero nmeperoHa, pa3MeniaroT TaoJuiLy;

4.6.3 Pa3zbuBka ormop



4.6.3.1 TlpousBoasT yBSI3KY CTAaHIIMOHHBIX U MEPETOHHBIX IMYHKTOB MO OTMETKE OCH HU30JUPYIOIIETO
COTIPSIKEHHSI CO CTOPOHBI COTPSDKEHUS, OTMPEAEINAIOT €€ MOM0KEeHUE 1Mo NMuKeTaM mneperona. [lepeHocs
Ha IJIaH TIEPErOHa OCTAJIbHBIE OTIOPHI U30JIMPYIOMIETO COMPSKEHUS, OTMEUAIOT 3UTr3ard IMPOBOJIOB Ha
COTIPSIKCHHH,

4.6.3.2 IlpenBapuTenbHO OIPEACISIOT OPUEHTUPOBOYHOE PACIOJIOKEHUE AHKEPHBIX YYaCTKOB C
Y4€TOM MAaKCUMAaJIbHO JIOIYCTUMBIX JJIMH B KPUBBIX Pa3IUYHBIX PAIUYCOB;

4.6.3.3[IpoBectr pa3OUBKY OMOp C IJIUHOM MPOJETOB COTIACHO MPOU3BEIECHHBIM pacdeTram, Mo BCei
JUTMHE TMeperoHa.

4.6.4Pa30uBKa aHKEPHBIX YYacTKOB W 3Ur3aroB. [IpoM3BOAST OKOHYATEIbHYIO Pa30MBKY aHKEPHBIX
YYaCTKOB, CONPSKEHUS MPOEKTUPYIOT 3JACTUYHBIMU B 3-X mposietax. OTMEUaoT CpeaHUEe aHKUPOBKHU
B MMPOJIETaX YMEHBIIICHHOM JIJTUHBI.

4.6.5BBINOJIHAIOT TPACCUPOBKY MUTAOIINX, YCWINBAIOIIMX U JIPYTUX MPOBOJIOB, B IUIAHE KOHTAKTHOM
ceTu 0003HAYAIOT MECTa PACIIOJIOKEHUS Pa3PSATHUKOB, IEKTPUUECCKUX COCAMHHUTENCH, CEKIIMOHHBIX
pa3beIMHUTENEH U T.]I.

[Tonepednpie ANMEKTPUUECKUE COCAMHHUTENN yCTAaHABIMBAKO 3a MpeleliaMyd PECCOPHBIX CTPYH, HO HE
nanee 15m ot omopsl yepe3 200-250M — ecnu ceyeHUE KOHTAKTHBIX MPoBOJOB Oonee 50% obmiero
ceyenust noasecku u 150-200m ecnu menbine 50%. Ilpu mepeMEeHHOM TOKE yCTaHABIMBAIOT 2 Ha
AHKEPHBIN Y4aCTOK — MEXAY CONPSDKEHUEM U CPEHEN aHKEpOBKOM ¢ Kax10il cToponsl. [IpousBoast
HYMEpALMIO ONOP MO XOAYy KM, C IMEPBOM NPOMEKYTOYHOM ONOPBI IOCIE AHKEPHOU CO CTOPOHBI
ctaniuu. Co CTOPOHBI HEYETHOTO MTyTH MIPUCBAUBAIOT HEUETHBIE HOMEpA.



9. IlpomexyToyHasi aTTeCTALMA CTYIEHTOB (KOHTPOJIBHBII 0Npoc).

IIpomexxyTouHas aTTecTanys M0 MEKAUCHUIIIIMHAPHOMY KypCy
OOBeKTamMM OLICHUBAHUS BHICTYIAIOT:
- CTEIIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;
- YPOBEHb OBJIQJICHUS IPAKTUYECKUMHU YMEHHUSIMUA U HaBBIKAMH 10 BCEM BHUJIaM Y4eOHOU pabOThI;
- pe3yIbTaThl CAMOCTOATENBHOM PabOoTHI.

3ananue 1J1s1 TPOMEKYTOYHOM aTTeCTALMM.
Bonpocbl (KOHTPOJIBHBIN 0IIPOC)
JJIS1 IpoBepKHU YpoBHs o0yueHHocT «3HATDb»

1CoBpeMeHHBIE CHUCTEMbl KOHTAKTHOM CETH U CIOCOOBI TOKOChEMAa Ha PA3IMYHBIX BHJAX
AIEKTPUIECKOTO TPAHCTIOPTA.

2. OcHOBHBIC TpeOOBaHMS, MPEIBIBIIEMbIE K KOHTAKTHOW CETH; MEXaHHYECKas MPOYHOCTH,
MIPOBOUMOCTb, H3HOCOYCTOHYMBOCTH, BETPOYCTOMUYHNBOCTD, AIACTHIHOCTD.

3. KoHcTpykiius 1 00J1acTh IPUMEHEHHS IIPOCTHIX KOHTAKTHBIX T10JIBECOK.

4, JlnMHA TIpOJIETOB M JIOMyCKaeMble CKOPOCTH JBMIKEHHUS DSJIEKTPOIOE3J0B IPH IMPOCTHIX
IIOJIBECKAaX.

5.OCHOBHBIE T€OMETPHUUECKHE IMapaMeTPhI IIEMHBIX KOHTAKTHBIX MTOJABECOK.

6.Knaccudukanus 1emHbIX KOHTAKTHBIX MMOABECOK U 007aCTh MPUMEHEHUS PA3IMYHBIX CUCTEM LIETTHBIX
IIOJIBECOK.

7.KOHCTpYKTHUBHOE BBIITOJTHEHHE U pPabOTa MOJTYyKOMIICHCUPOBAHHBIX LIEITHBIX MTOJIBECOK.

8. KoHcTpyKkTHBHBIE OCOOCHHOCTH IIEMTHBIX KOHTAKTHBIX IIOJBECOK, MPEAHA3HAYEHHBIX IS
BBICOKOCKOPOCTHOTO JIBHYKEHHUS.

9. KoncTpykiuu, matepuainbl, GU3NUECKHUE W MEXAHHMYECKHE XapaKTEPUCTHUKUA KOHTAKTHBIX
MIPOBOJIOB; TPEOOBAHUS K IEIOCTH UX MOBEPXHOCTH; CIIOCOOBI COEMHEHNUS ( CTHIKOBKHM ) KOHTAKTHBIX
MIPOBOJIOB.

10. KoHcTpykiimm, Matepuaiabl, (U3HUYECKHE W MEXaHWYCCKHE XapaKTePUCTUKH HECYIIHX
TPOCOB, YCWJIMBAIONINX, MHUTAIONINX, OTCACHIBAIONIMX MPOBOJOB, TIPOBOJOB  AJIEKTPUUECKHUX
COCJIMHUTEJICH M CTPYH; CIIOCOOBI COSTUHEHUS TIPOBOJIOB.

11. [Iytn sKOHOMUM MeaHW MpU NPUMEHEHUH PA3IMYHBIX MApOK HECYIIHUX TPOCOB, KOHTAKTHBIX,
YCUJIMBAIOIINX U MUTAOLIUX ITPOBOJOB.

12. N3onsTopbl 1isi ceTel MOCTOSSHHOTO M MEPEMEHHOr0 TOKA: AJEKTPUUYECKUE U MEXAHUYECKHUE
XapaKTePUCTHKHU H30JIATOPOB, IKCILTyaTallHOHHBIE TPEOOBAHMUS.

13. Paboune HanpsokeHHs U IepeHANPSOKEHNS, BO3ICUCTBYIONTNE HA H30JISIIUIO; YPOBEHB U30JISIIUN
KOHTaKTHOM CETH MOCTOSTHHOTO U MIEPEMEHHOIO TOKA.

14. Jeranu st HECy1Iero Tpoca.

15. CxeMbl OITOPHBIX Y3JI0B IIEMHBIX MMOJIBECOK.

16. IITaCTHYHOCTHh KOHTAKTHOM MMOABECKH.

17. Hasnauenue u yCTpOKWCTBO CTPYH U 3JIEKTPUUYECKUX COCAUHUTENEN, KOHCTPYKIUSA CTPYHOBBIX U
COCITMHHUTEIBHBIX 32KIMOB.

18. AHKepHbIC YYaCTKU KOHTAKTHOW CETH, UX JIONMYyCTUMas JJIMHA Ha MPSIMBIX U KPUBBIX YUacTKax

MyTH TpU TOJTYKOMICHCHUPOBAHHOM U KOMIIEHCHpPOBaHHOM monBecku. CpenHssi aHKEpOBKa
KOHTaKTHOT'O ITPOBOJIa M HECYIIETO Tpoca.

19. Jlonmyckaemoe HaTshHKeHUE MTPOBOIOB KOHTAKTHOU ceTh. KOHCTpyKIMs KOMIIEHCATOPOB.

20. YCTpOWCTBO  KOHTAKTHOM  CE€TH B MECTax  CONPSDKEHUS  AHKEPHBIX  YYacCTKOB
(compsbkeHus B IByX U Tpex mposerax ). HeltpanbHble BCTaBKU.

21. Bo3zayminsle ctpenku: TpeOoBaHUs, YCTPOMCTBO, 001aCTh MPUMEHEHHUS OTACIBHBIX THIIOB;

22. (UKCUPOBAHHBIC BO3AYITHBIC CTPEIKH.



23. YCTpOMCTBO KOHTAaKTHOM IIOABECKM B HCKYCCTBEHHBIX COOPYXXEHUSAX, MHUHHUMAIIbHBIE
paccTosiHUA OT MPOBOJOB KOHTAKTHOW CETHU 0 3a3€MJICHHBIX 4AaCTEH MCKYCCTBEHHBIX COOPYKEHUU U
M30JIMPOBAHHBIX OTOOWHUKOB.

24. PacueTHble KIMMAaTUYECKHE YCIOBHS; HOPMATHBHBIE M paCyYETHbIE HATrPy3KUM Ha IMPOBOAA
KOHTAaKTHOM CETH; paCYETHBIC PEKUMBI.

10. IIpomMeskyTOUHASI aTTECTALUS CTYAEHTOB.

[IpomexxyTouHasi — arTecTanus MO MEXIUCHHUIUIMHAPDHOMY Kypcy TpOBOAHMTCS B (opme
Qg QepeHIIMPOBAHHOTO 3a4eTa.

K mpomexyToyHOH aTTecTaliu JOIMYCKAIOTCS CTYICHTHI, HE MMEIOIINE 3a/I0JDKCHHOCTH 10
U3y4aeMbIM TeMaM, UMEIOIME J0MyCcK yueOHoill yactu. [Ipu siBke Ha sK3aMeH CTyAeHTaM HeOOXOIUMO
UMETh 3aYETHYIO KHIKKY.

[To pe3ynbrataM Bcex BHMJOB OLICHOYHOW BEIOMOCTH CTYIEHTY BBICTAaBIISETCSI UTOTOBAs
OTMETKa o MEXTUCIIUTUTHHAPHOMY KypCy. [Ixana OLICHOK: «OTIHYIHOY,
«XOPOLIO»,«YJOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHOY.

CTyneHTbl, HE CHABIIME HDK3aMEH B YCTAHOBJICHHOE BpEMsl IO YBAKUTEIHHOW TNPHUYMHE,
TOJTBEPKACHHON JTOKYMEHTAIFHO COOTBETCTBYIOIIMM JOKYMEHTOM, CHAIOT €ro MHIMBHIYaJIbHO, B
YCTaHOBJICHHBIE CPOKH .

3ajganue 119 NPpOMeKYyTOUHO# aTTecTauuu (MuddepeHINPOBAHHBII 3a4eT).
Bonpoce! 1151 npoBepku ypoBHsi 00yyeHHocTH « 3 HATb»

25. CoBpeMEHHBIE CHUCTEMBbl KOHTAKTHOM CETH U CIOCOOBI TOKOChEMa Ha Pa3IUYHBIX BHUAAX
AJIEKTPUIECKOTO TPAHCTIOPTA.

26. OcHOBHBIC TpeOOBaHMS, MPEIBIBIIEMbIE K KOHTAKTHOW CETH; MEXaHHYECKas MPOYHOCTH,
MIPOBOUMOCTb, H3HOCOYCTOHYMBOCTH, BETPOYCTOMUYNBOCTD, ATACTHIHOCTb.

21. KoHcTpykiiys 1 00J1acTh IPUMEHEHHS IIPOCTHIX KOHTAKTHBIX T10JIBECOK.

28. JlnmHA TIPOJIETOB M JIOMyCKaeMble CKOPOCTH JBMIKEHHUS DJICKTPOIOE3I0B TMPH IMPOCTHIX
IMOJIBECKAX.

29. OCHOBHBIC T€OMETPUUYECKUEC TTAPAMETPHI IIETTHBIX KOHTAKTHBIX TIOJIBECOK.

30. Knaccudukarusi emMHBIX KOHTAKTHBIX MOJABECOK M OOJIACTh NMPUMEHEHUS PA3IUYHBIX CUCTEM
LIEMHBIX TTOABECOK.

31. KoHCTpYKTHBHOE BBIITOJIHEHHE U PabO0Ta IMOJTYKOMIICHCHPOBAHHBIX IICITHBIX ITOJIBECOK.

32. KoHCTpyKTHBHBIE OCOOCHHOCTH IIEMTHBIX KOHTAKTHBIX IIOJBECOK, MpEeAHA3HAYEHHBIX IS
BBICOKOCKOPOCTHOT'O JIBHIKCHHS.

33. KoHcTpykiuu, matepuaibl, GU3MYECKHE W MEXAaHHMYECKHE XapaKTePUCTHUKHA KOHTAKTHBIX
MIPOBOJIOB; TPEOOBAHMS K LIEIOCTH UX MOBEPXHOCTH; CIIOCOOBI COeTMHEHUSI ( CTHIKOBKH ) KOHTAKTHBIX
MIPOBOJIOB.

34. KoHcTpykinmM, Matepuaiabl, (U3HUYESCKHE W MEXaHHYCCKHE XapaKTePUCTUKH HECYIIHUX

TPOCOB, YCHJIMBAIOIIUX, MHUTAIONINX, OTCACHIBAIONIMX IPOBOJOB, TIPOBOJOB  AJIEKTPUUECKHUX
COEJIMHUTENIEH U CTPYH; CIIOCOOBI COSTUHEHUS TTPOBOJIOB.

35. [Tyt 5KOHOMHH MEIW MPH MPUMEHEHHH PA3JIMYHBIX MAapOK HECYIIMX TPOCOB, KOHTAKTHBIX,
YCUIIMBAIOIINX U MTUTAIOIINX TIPOBOJIOB.

36. W3omaTopsl ISl CeTel TOCTOSHHOTO M MEPEMEHHOTO TOKA: AJICKTPHUUECKUE U MEXaHHUYCCKHUEC
XapaKTePUCTHKHU H30JIATOPOB, IKCILTyaTAlIHOHHBIC TPSOOBAHMS.

37. PaGoune HanpspKeHUS U TIEpEHANPSDKEHHSI, BO3ICHCTBYIOIINE HA M30JIAIIUIO; YPOBEHb U30JISIIIUU
KOHTAKTHOM CETH IMOCTOSTHHOTO M IIEPEMEHHOT0 TOKa.

38. JeTanu muist HECyIIero Tpoca.

30. CxeMbI ONOPHBIX Y3JI0B IEHBIX MTOBECOK.

40. DIaCcTUYHOCTh KOHTAKTHOM MOJIBECKH.

41. Ha3naueHne u ycTpOMCTBO CTPYH M AIEKTPUUYECKUX COCAVHUTENIECH, KOHCTPYKIUS CTPYHOBBIX U
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COEAMHUTEIBHBIX 32KUMOB.

42. AHKEpHBIE yYaCTKH KOHTAKTHOM CETH, UX JAOMYCTUMAas JJIMHA HA NPAMBIX U KPUBBIX yUaCTKaX
MyTH TpUA TOJyKOMICHCUPOBAHHOW M KOMIIGHCHpPOBaHHOW TonBecku. CpenHsis aHKEpPOBKa
KOHTAaKTHOTI'O IPOBOJA U HECYILIETO TPOCa.

43. Jlonmyckaemoe HaTsHKEHUE MTPOBOIOB KOHTAKTHOU ceTH. KOHCTpyKIMs KOMIIEHCATOPOB.

44, YCTpOHCTBO ~ KOHTAaKTHOM  CETM B MeCTaX  CONPSDKCHUS ~ AHKEPHBIX  y4aCTKOB
(compspkeHus B IByX U Tpex mposerax ). HelitpanbHble BCTaBKU.

45, Bo3zayminsle ctpenku: TpeOboBaHUs, YCTPOMCTBO, 001aCTh IPUMEHEHUS OTACIbHBIX THUIIOB;

46. (uKCHpPOBaHHbBIE BO3AYLIHbIE CTPEIIKH.

47. YCTpOUCTBO KOHTAKTHOM IIOABECKM B HCKYCCTBEHHBIX COOPYKCHHUAX, MHUHUMAaJbHBIC

paccTosiHUs OT MPOBOJOB KOHTAKTHOM CETH JI0 3a3€MJICHHBIX 4ACTEH MCKYCCTBEHHBIX COOPYKECHUU H
W30JIUPOBAHHBIX OTOOMHUKOB.

48. PacueTHple KIMMaTHYECKHE YCJIOBHS; HOPMATHBHBIE M pACUYETHBIE HArpPy3KH Ha IPOBOJAA
KOHTAaKTHOU CETH; paCYCTHBIC PEKUMBI.

Bomnpocs! 1iis npoBepku ypoBHsi o0yuyeHHocTH «Y METb»
1.  Ywucrtka, mpoBepka u 1e(EeKTUPOBKA U30JIATOPOB KOHTAKTHON CETH.

2. Onpez[eneHHe HATSOKCHUH HECYHICT0 TpoCa HOHYKOMHCHCHPOBaHHOﬁ IMOABECKHU IIPH I'OJOJIEAC C
BCTPOM U IIPU MAKCUMAJIbHOM BCTPC.
3. Onpez[eneHHe CTpECJI IIPOBECAa KOHTAKTHOI'O IIpOBOAA HOHYKOMHCHCHPOBaHHOﬁ IIOJJBECKH B

IpOoJICTaX aHKECPHOI'O y4acCTKa.
4, Pacuet n3smenenuii CTpPEII IIpOBECa IMTPOBOJOB KOMHGHCHpOBaHHOﬁ HGHHOﬁ IIOABCCKH.

5. OmnpeneneHue MakCUMAaJIbHBIX JUIMH MPOJIETOB IIEMHBIX KOHTAKTHBIX MOJIBECOK HAa MPSMBIX U
KPUBBIX Y4acCTKax ITyTH.

6.  YmpaBiieHUE CEKIIMOHHBIMU Pa3beIUHUTEIISIMHU.

7.  CThIKOBaHHE YYAaCTKOB JIEKTPUUECKUX JKEIE3HBIX JOPOT, MEKTPUPUIIMPOBAHHBIX HA TOCTOSHHOM
U TIepeEMEHHOM Toke. HazHaueHue u yCTpoiCTBO NEPEKII0YaTENEH KOHTAKTHOM CETH.

8.  Pa30uBka omop u cocTaBIeHHE MOHTAXHOTO TUIaHA CTAHIIUU.

9.  Pa30mBKa oIop M cOCTaBJIEHHE MOHTAXXHOT'O IIaHA IIEPETOHA.



