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Conepxanue
IMacnopT
Cucrema KOHTPOJIS M OLIEHKU OCBOCHHS ITPOrpaMMBbI PO(HECCHOHAIBHOTO MOTYJIS
Pe3ynbrarhl 0OCBOCHHS MOIYJIS, MOAJIEKAIIUE TIPOBEPKE
JunakTrHaecKkue eMHUIIBI «KMMETh MPAKTUUECKUHN OIBITY, KYMETh» U «3HAThH)
OueHka 0CBOEHMSI MeKIUCUUIIIMHAPHOTO (bIX) Kypca(oB)
DOpMBI U METOJIBI OTICHUBAHHS
[lepeuens 3aanuii 1151 OLIEHKU OCBOEHUS IPO(GECCHOHATBHBIX MOTYJIei
ITepeuens 3ananuii 1uist onenku ocsoenuss MJIK.00.00 Ha3Banue
3ananus A1 TEKYIEro KOHTPOJIS
3apanus ans npomexxyrounoi arrectanuu MJIK.00.00 Ha3sanue
3amTa KypcoBOro npoekra (padboTsi)
Brimonaenue kypcooro npoekra o [IM.00 Hazpanue npemycMoTpeHo yueOHbIM
iaHoM U paboueit mporpammoii mo MZIK.00.00.Ha3Banue.
Kputepuu onenku
TpeGoBanwmsl K CTPYKTYpe U 0OPMIICHHIO TIPOCKTA (PabOTHI)
Ouenka no y4eOHo# U (M/1M) MPOU3BOJACTBEHHON NPaKTHKe
DOpMBI U METOJIBI OIICHUBAHHUS
Buast paboT mpakTUKU ¥ TPOBEPSIEMBIE PE3YIIBTATHI O0yUEHHSI 1O
npodeccuoHaTbHOMY MOJTYIIIO
VY4eOHast mpaKTHKa
[TpousBoacTBEHHAS MPAKTUKA
@dopma OTYETHBIX TOKYMEHTOB IO IPAKTUKE
KoHTpPOJILHO-01IeHOYHbIE MATEePHAJIBI JIA IK3aMeHa (KBAJTH(PUKAIMOHHOIO)
KOMILJIEKCHOT' O
[Tactiopt
3aaHue 15 9K3aMEHYIOIIETo
[Taket sx3ameHaTopa
KommuiekcHble moka3atenu cOpMUPOBAHHOCTH KOMITETEHIIUI
OueHo4yHasi BeAOMOCTH 10 NMPOo¢ecCHOHATBHOMY MOY.JTI0



1. MacnopT
Pesynbrarom ocBoenus npodeccrnonambraoro moaysst I1IM.03 Texaudeckoe 0OCTyKUBaHUE U PEMOHT
YCTPOMCTB pesieiiHON 3aIluThl 1 aBTOMATHKH SIBISIETCS TOTOBHOCTH OOYYarOIIErocst K BBIMOJIHEHUIO BHUIA
npodeccuorabHON AestenbHocTH 13.02.07 DnekrpocHabKeHHE.
@®opMoii  MTOrOoBOM arrecTauMd 1O NPOPECCHOHATHLHOMY MOIYJIO  SIBISETCA  IK3aMeH
(kBasmmpukanuoHHbIii). MiTorom sk3amena (KBaau(UKaIMOHHOTO) SBIISICTCA OJTHO3HAYHOE pelieHue: «Buo
npogheccuoHanbHoll 0esimeabHOCmU 0C80ery WU « Buo npogheccuonanbHoll 0esamenbHOCIU He 0C80EH.

1.1. CucteMa KOHTPOJIA M OLIEHKH OCBOEHHSI NPOTrpaMMbl PO ecCHOHAILHOT0 MOAYJIS

1.1.1 IIpodeccuonanpubiit momynb IIM.03 TexHuueckoe 0OCIyXKMBaHHE W PEMOHT YCTPOMCTB
peneiHoM 3aUThl U AaBTOMAaTUKH COCTOUT U3 CIEAYIOINX OCHOBHBIX 3JIEMEHTOB OI[CHUBAHUS:
Tabauma 1 — DieMeHThI OLEHUBAHUSA

DJieMeHTbI MOJYJIsl, .
b ®opMbI POMEKYTOUHOIH aTTeCTALNHU
npogeccuoHAIbHbII MO1YJ/Ib

MJIK.03.01 Peneiinas 3ammra 1 aBTOMaTUYECKUE llpyeue ¢hopmul konmpons — 5 cemecmp
CHCTEMBI YIPABJICHUS yCTPOHCTBAMH Jlugpepernyuposannviii 3auem — 6 cemecmp
AJIEKTPOCHAOKEHUS
VYI1.03.01 Yuebnas npakTuka Jughghepenyuposannviii 3auem — 5 cemecmp
[1I1.03.01 ITpou3BoacTBeHHAs MTPaKTUKA (TI0 Huppepenyuposannwiii 3auem — 6 cemecmp
POMUITIO CIICTIHATEHOCTH )
KBanmudukanuoHHbIif 5K3aMeH 6 cemecmp

1.2. Pe3yabTaThbl 0CBOEHHUS] MOAY.If, NMO/JIexKaIINe IPOBEpPKe

1.2.1 Tlo uroraMm wW3y4eHHs] MOJIYJs TOJIJICKAT IMPOBEPKE — YpPOBEHb M KAYECTBO OCBOCHHS
npoecCHOHANBHBIX U OOIIMX KOMIIETEHI[UH, MPAKTUYECKOTO OMbITa, YMEHUM U 3HAHWHA B COOTBETCTBUHU C
TpeOOBaHUSIMU denepalbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTEIHLHOTO CTaHJapTa  CpPEIHEro
npodecCuoHaIbHOTO 00pa3oBaHus 1o cneruanbHocT 13.02.07 DnekrpocHabXKeHHE.

Tabmuia 2 — O6mue u mpodecCHoHaTbHBIE KOMITETEHIIUH

Kon HaumenoBanue pe3ysbTaTta 00y4eHHus

OK.01 Bri0upats criocoOsl pereHus 3a1a4 npoQecCHOHABHOM e TeIbHOCTH TPUMEHUTEIBHO K Pa3InIHbIM
KOHTEKCTaM

OK.02 Hcnonb30BaTh COBpEeMEHHBIE CPEACTBA IOMCKA, aHATIM3a U MHTEpIIPEeTaluyd HHQOpMALUU 1
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl BEITIOJIHEHHS 33124 TPO(ECCHOHAIBHOM AeSTeIbHOCTH

OK.04 D¢ dexTUBHO B3aMMOEHCTBOBATH M padOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK.05 OcCymiecTBIATh YCTHYIO U TUCbMEHHYI0 KOMMYHHUKAIUIO Ha FOCYIapCTBEHHOM s13blke Poccuiickoi
®denepanyy ¢ y4€TOM OCOOEHHOCTEH COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK.09 [Tomb30BaThCs podeccnoHaTbHON JOKYMEHTANMeN Ha TOCYTAPCTBEHHOM U MHOCTPAaHHOM SI3BIKaX

T1K.3.1 O opMIATh TEXHUYECKYIO JOKYMEHTAIHIO 110 00CITY>KUBAHUIO 1 PEMOHTY YCTPOUCTB peJIeiHOM
3aLIUTHl M aBTOMAaTHKH

11K.3.2 BrImonHATE OCHOBHBIE BH/IBI PabOT MO 00CTYKUBAHUIO 000PYIOBAHHS CUCTEM PENICHHON 3aIHT U
aBTOMAaTUKHU

B pesynapTate ocBoeHHS MporpaMMbl TpO(ECCHOHATBLHOTO MOIYIS peanu3yercs MporpaMmma
BOCITUTaHMUsI, HalpaBJieHHas Ha (pOpMUPOBaHUE CIEIYIONTUX JIMYHOCTHBIX pe3ybTaTtoB (JIP):



Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHust

JIP 20 [ToHnmaromMii ¥ BBIpAXKarOIIMI B MPAKTUYECKON JEATEIIbHOCTH IIOHMMAHUE EHHOCTH KU3HU,
3I0pPOBBSl M 0€30MACHOCTH, 3HAYCHUE JIMYHBIX YCHUJIMH B COXPAHCHUH M YKPEIUICHUU CBOETO
3710pOBbS Y 3I0POBbSI IPYTUX JIFOAEH.

JIP 21 Cobumoarouii mpaBuiIa JTUYHON W OOIIECTBEHHOW 0OE30MMacCHOCTH, B TOM YHCIie 6€30MacHOTro
MOBEJICHUSI B MHPOPMAITMOHHOM CcpeJie.

JIP 28 YyacTByromuii B CONUAIbHO 3HAYMMOUN TPYIOBOM U TPO(HECCHOHATLHOM ASSITETLHOCTH PA3HOTO
BUJIa B CEMbE, 00pa30BaTEIILHON OpraHu3aluy, Ha 6a3ax MPON3BOACTBEHHON MPAKTUKH, B CBOCH
MECTHOCTH.

JIP 30 [|[lonumaroumii crnemuduky mnpodecCHOHATBHO-TPYIOBOKH JEATENbHOCTH, PETYIMPOBAHUS

TPYJIOBBIX OTHOIIECHUH, TOTOBBIN YUUTHCS U TPYJAUTHCS B COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM
MUpe Ha 0J1aro rocyaapcTBa u o0mecTna.

JIP 32 O6namaromuii copMUPOBAHHBIMHU TPEJCTABICHUSAMH O 3HAYCHUU M ILIEHHOCTH BbIOpaHHOMU
npodeccuu, MpOSBISIONNN yBakeHHE K CBOeH mpodeccuu UM CBOeMY NpoQecCHOHATBHOMY
COO0O0ILIECTBY, OIJICPKUBAIOIIUI TO3UTUBHBII 00pa3 v MpecTUkK cBoel nmpodeccuu B 00IIECTBE.

JIP 40 YMermuii BBIOUpaTh CIOCOObI pelieHus 3a1a4 Tpo(ecCHOHATLHON ACATEIBHOCTH ITPUME-

HUTCJIBHO K PA3JIMYHBIM KOHTCKCTAaM.




1.3. lnpakTuyecKue eIMHULbI «KMMETh MPAKTHYECKHUI ONBITY», KYMeThb» H «3HAThH)

B pesynbrare ocBoeHuss mnporpammbl npodeccuonanbHoro monyins I[IM.03 Texnuueckoe
00CITy’)KMBaHUE U PEMOHT YCTPOUCTB PEJICHHOMN 3aIUTHI 1 aBTOMATUKH O0YyYaIONMIUKACS TOHKEH OCBOUTH
CIIEYIOIINE AUIAKTUUECKUE €ANHULIBI.

Tabmuua 4. Ilepeuens nupakrnyeckux enxuuun B MJIK u ¢dopm 1 METOI0B KOHTPOJISI M OLIEHKU

Koanl

HaumenoBanue

IToxa3zaTen oneHKH
pe3yJabTara

@®opMbI U METOAbI
KOHTPOJISA M OLIeHKH

Nmetn

NMPAKTHYECKHUI ONBIT:

I10 1.

IToaroToBku HEOOXOIUMOM
JOKYMEHTAIIMH IS BBITIOJIHEHUS paboT
0 TEXHUYECKOMY OOCITY>KUBaHUIO U
peMoHTy ycTpoiicTB P3A;

10 2.

PeBusunm nedextoB ob6opymoBaHus,
CMOHTHPOBAaHHOTO Ha ITAHENSIX 3aIHUT
CpEIHEN CI0KHOCTH;

10 3.

BrImonHeHus CII0KHBIX ClIeCapHbIX
paboT 1pu peMOHTE
ANEKTPOOOOPYIOBAHNS;

10 4.

H3roroBiieHusi 1 HAHECEHUE Ha
ycTpoiictBa P3A u onepaTuBHBIC
3JIeMEHTHI (KITIOYH, HAKITAIKH )
HAJMKUCEH, YKa3bIBAIOLIUX UX
Ha3HA4YCHUE, B COOTBETCTBHUH C
JUCIETYEPCKUMHU HAMMEHOBAHUSIMU;

I10 5.

IIpoBepku 3a1aHHBIX YCTABOK 3aIIUAT
CpeHel CI0KHOCTH TIO PYKOBOJACTBOM
paboTHHKa 00Jiee BBICOKOM
KBaTM(DMKALINH;

I10 6.

[TpoBepku U peryIupoBaHue TIpH
HEO0O0XOIMMOCTH MEXaHUYECKUX
XapaKTEePUCTUK YCTPOUCTB (JIFO(TOB,
3a30pOB, ITPOBAJIOB, PACTBOPOB,
MporuOoB) B 1a00PATOPUH O
PYKOBOJCTBOM paboTHHUKaA OoJjee
BBICOKOI KBAJIN(HKALIIH;

o 7.

PaGoThI 110 TEXHUYECKOMY
00CITy’)KUBaHHIO 3allIUT CPEeTHEH
CIIO)KHOCTH, YCTPaHEHHE MEXaHUUECKUX
1e(EKTOB INMEKTPHICCKHX CXEM,;

10 8.

Pazbopku, cOOpKH, TEXHUIECKOTO
00CITy’)KUBaHUSI M yCTpaHEHUs 1e(EeKTOB
000pyI0BaHHs, CMOHTHPOBAaHHOT'O Ha
MaHeJsIX 3aIUT CPEAHEH CIO0KHOCTH;

o 9

PemonTa U TEXHUYECKOTO
00CITy>KMBaHHUS KOMIUICKTHBIX
HCIBITATENIbHBIX YCTPOUCTB AJIs
TIPOBEPKH 3aITUT CPEIHEHN CII0KHOCTH,
YCTPOMCTB 3JIEKTPOMATHUTHOUN U
ANIEKTPOMEXaHUYECKOM OJIOKHPOBKH;

o
10

YacTUyHOTrO peMOHTa yCTPOHCTB
CJIOXKHBIX PEJICHHBIX 3aIUT;

[lpoBenenne  cOopku U
pazbopku AICKTPUIECKIX

yacTtel ycTpoicTB P3A;

CocraBieHue 9KCKHU30B,

CXEM, ‘lepTe)Keﬁ CJIOKHBIX

JIeTaleit;

IIpoBenenue HUCIIBITAaHUN
M30JSIUUU LENeld BTOPUYHOU

KOMMYTalluu

IIpoBenenne  BHYTpPEHHETO

ocMOTpa u MIPOBEPKHU
MEXaHMYECKON YacTH 3alluT

JIEKTPUYECKUX CETEH;

Brinonnenue MPOBEPKHU

3aJaHHbIX YCTAaBOK 3allUT

CpeIHEN CI0KHOCTY;

TectupoBaHue, yCTHBIN
OTIPOC; SKCIIEPTHOE
HAOIIOJICHUE U
OIICHUBAHUE BBITOJIHEHUS
MPAKTHYECKUX H
1abopaTOpPHBIX PaboT;
pedepar; sKkcnepTHOES
HaOJIIOJICHUE U OIICHKA
TP BBITOJTHEHUH padoT
1o y4yeOHOU U
MPOU3BOICTBEHHOU
MIPAKTHKE;
KBaTM(hMKATIMOHHBII
9K3aMECH

YMmerh:




V1. HACTPauBaTh DJIEKTPOMEXaHUYECKUE PerynupoBanue u mnpoBepka | TecTupoBaHUE, YCTHBIN
ycrpotictBa P3A; MEXaHUYECKUX OIIpOC; SKCIICPTHOC
V2. HPOBEPATH pabOTOCIIOCOGHOCTh XapaKTEPUCTHK  YCTPOMCTB Ha0JTIO/IeHUE 1
N i OIICHUBAHUE BBIITOJIHEHUS
MHKPOIJICKTPOHHBIX YCTPOUCTB P3A; P3A;
3 = _ MPAKTHYECKUX U
. aboTaTh C U3MEPHUTEITHHON H )
p ‘P ' Mposeferme  pabor 10 1a60PaTOPHBIX PAGOT;
HCIBITATCIIbHOU allllapaTypou, pe(bepa’[‘; 3KCHEPTHOE
TEXHIYECKOMY
V4. paboTath CO clleCapHbIM U MOHTEPCKUM HaOII0/IeHNE U OIIeHKa
HHCTPYMEHTAaMU; 06CHy>KHBaHHIO IIPU BBIITIOJTHCHUHN pa6OT
KOMIUIEKTHBIX B
V5. pa3enbIBaTh, CPALIUBATh, U30JIMPOBAThH . 1o y4eOHoH 1 .
N WCIIBITATENbHBIX  YCTPOWCTB MIPOM3BOACTBEHHOM
Y TasITh MPOBO/IA yCTporcTB P3A ]
ANEKTPUICCKUX CETCH; A NpoBepiH satt UpaieTILiee;
P ‘ cpennei CIIOHOCTH, KBATH(DUKALIOHHBIH
V6. CHUMATD MTOKa3aHUS U CTPOUTH . 9K3aMCH
YCTpOWCTB
BEKTOPHBIE TUATPaMMBI B IIETISAX TOKA U .
AIEKTPOMAarHUTHOM u
HaIPsHKEHUS; .
AMEKTPOMEXaHNIECKOI
V7. pabotath B OpHrae;
OJIOKHPOBKH
V8. TIPOM3BOANTH PA0OTHI C COOJTIOICHIEM
TpeOOBaHUI 0E30MaCHOCTH;
vo. MPOBOJIUTH PEBU3HIO 1e(EKTOB
00opyoBaHsI, CMOHTHPOBAHHOTO Ha
MaHEeJNAX 3alIUT CPEeIHEN CI0KHOCTH;
V10. | npoBOIUTH COOPKY UCHBITATENBHBIX
CXeM IS IPOBEPKH, HANATKHU 3aIIHUT
CPEHEN CII0KHOCTH U YCTPOMCTB
ABTOMATHKH, N3MEPUTENBHBIX
TpaHcOpMaTOPOB, MPUBOIOB
BBICOKOBOJIBTHBIX BBIKITIOUATEIICH U
WCIBITaHUS U30JISLMH LEeTIed BTOPHUYHOMN
KOMMYTAallWY;
V11. | pa3bupars u cOOHpATh MEXaHUYCCKHE U
JJIEKTPUYECKHE 9acTH yCTpoicTB P3A
3HaTh:
31. o01Irie CBeJIeHHs 0 MaTepHaniax, TectupoBaHue, yCTHBIN
[IPUMEHSEMBIX [P PEMOHTE YCTPOHUCTB OIIPOC; SKCIIEPTHOE
P3A: HaOJI0IeHUE U
b
OIICHUBaHUE BBIITOIHEHUS
32. o01me cBeneHns 00 UCTOYHUKAX U 1
MPAKTUYECKUX U
CXeMax IMUTaHHUs ONEPATUBHOTO TOKa, AGOPATOPHBIX PAGOT;
MIPUMEHSEMBIX Ha 00BEKTax pedepar; sKcrepTHOE
AIEKTPOIHEPT € TUKH; HaOIIO/IeHUE U OIIEHKA
33. MOPSIJIOK BBITIOJIHEHUSI paboT 110 TpY BBIIOJIHCHHH PaboT
TEXHMYECKOMY 00CITy)KUBAHUIO U 1o y4ebHo#H u 5
N MTPOU3BOCTBEHHOM
PEMOHTY 3aIllUT CPEeIHEN CIIOKHOCTH; p a
5 MPaKTHKE;
34. IpaBUIa TEXHUYECKOIO OOCITY)KUBAHUSA KBaJIN()MKAIITMOHHBII
ycTpoiicTB P3A; SK3aMEH
35. MpaBujia TEXHUUECKOHN IKCILTyaTaluu
SIEKTPUYECKUX CTAaHLUUU U ceTei
poccuiickoit penepanyy B 00J1acTH
ycrporictB P3A;
36. cBeieHus 00 ycrpoiicTBax P3A,




IIPUMCHACMBIX Ha 00BEKTax

SIIEKTPOSHEPTETHKH;

37. TEXHHYECKUE XapaKTEPUCTUKH
obcy)xuBaemMoro obopymoBanus P3A;

38. TpeOOBaHMS K YCTPOICTBaM CETEBOU
ABTOMATHKH, UX Ha3HAUYCHHE;

39. TpeGOBaHUSA K TOUHOCTH
TpaHCc(OpMaTOPOB TOKA,;

310. YCIOBHUS CECKTUBHOCTH JICHCTBUS

3aIIUTHBIX YCTPONCTB AIEKTPUUECKON
CeTH.




2. OneHKa 0CBOCHUA MEKIUCHHUIUVIMHAPHOIO Kypca

2.1. ®opMbI M MeTObI OLIEHUBAHHUS
[Ipenmerom onenku ocBoeHuss MJIK sSBIs0TCS yMEHUS U 3HAHUS.

KOHTpOJIB " OLCHKA 3TUX JUIAAKTHYCCKUX CAWHHUI OCYHICCTBIIAKOTCA C UCIIOJIB30BAHUCM CIICAYIOIINUX

(I)OpM U MCTOAOB: TECTUPOBAHHC, yCTHI)II‘/'I OIIpOC; IKCICPTHOC Ha6J'IIOI[eHI/Ie N OLCHHMBAHUC BBIIIOJHCHHUA

MIPaKTUYIECKUX U JIA0OPAaTOPHBIX PaboT; pedepat; dSKCIepTHOE HAOIIOACHHUE U OIICHKA IIPH BHITIOTHEHUH PadoT 110
y4eOHOW U MPOU3BOICTBCHHOMN MPAKTUKE; KBATU(PUKAITHUOHHBINA YK3aMEH.

Vkazviearomes ghopmul oyenku 0ist npo8edeHUst MeKyuje2o KOHMPOJs, NPOMENCYMOUHOU ammecmayuu
no MJIK (eciu ona npedycmompena).

2.2. llepeyeHsb 3a1aHuii 1JIs51 OLIEHKH OCBOEHH MPO(ecCHOHATBHBIX MOy aei

IHepeuenb npakTuyeckux 3ansaTuii mo M1K.03.01 Peseiinas 3ammTa 1 aBTOMAaTHYECKHE CHCTEMbI
yIpaBJjieHUs YCTPOMCTBAMM IJIEKTPOCHAOKEeH U

Pa3znea/Tema | Tema Koua-Bo PesyibTaThl 0CBOCHUA
MK NMPAKTHYECKOro/JIad0paTOPHOro | 4acoB
3aHATHSA
Paszgen 1. OcHOBHbBIE OHATHUSA W BUABI peJieliHbIX 3amuT (P3)
Tema 1.2 [IpakTuueckoe 3anstue 1 2 OK 01; OK 02; OK 04; OK 05;
OcHOBHbBIE «3yueHne KOHCTPYKLIMHU U OK 07; OK 09; TIK 3.1; IIK 3.2;
3JIEMEHTHI TEXHUYECKUX JAHHBIX PeJie, JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
P3 IIpUMEHsAEMbIX B cxemax P3» JIP 40
[IpakTuueckoe 3ansTue 2 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboTHI perie OK 07; OK 09; TIK 3.1; TIK 3.2;
TOKa» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
[IpakTuueckoe 3anstue 3 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboThI pere OK 07; OK 09; TIK 3.1; TIK 3.2;
HaIPSKEHUSD) JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
[IpakTuueckoe 3anstue 4 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboTHI pese OK 07; OK 09; TIK 3.1; TIK 3.2;
BpEMEHN JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
IIpakTueckoe 3aHaTue 5 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboThb OK 07; OK 09; IIK 3.1; IIK 3.2;
IIPOMEXKYTOUYHOTO U JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
YKa3aTEeJIbHOI'O PEIIey JIP 40
[IpakTuueckoe 3ansaTue 6 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboTHI perie OK 07; OK 09; IIK 3.1; IIK 3.2;
MOIITHOCTH JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
IIpakTueckoe 3austue 7 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboThI OK 07; OK 09; IIK 3.1; TIK 3.2;
MHKPOIIPOLIECCOPHOTO JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
YCTPOMCTBA 3aIHUTHI» JIP 40
Tema 1.3 [Ipaktuueckoe 3ausitue § «Pacuer 4 OK 01; OK 02; OK 04; OK 05;
TokoBble MT3 u TO JIMHUU OK 07; OK 09; TIK 3.1; TIK 3.2;
3aIIUThI ANEKTPOIIEpEIaum» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,

JIP 40




[Ipaktuueckoe 3anstue 9 «Pacuer 4 OK 01; OK 02; OK 04; OK 05;

MT3 u TO cuioBoro OK 07; OK 09; IIK 3.1; TIK 3.2;

TpaHnchopmaTopa» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40

JlaGopaTopHoe 3aHATHE 1 2 OK 01; OK 02; OK 04; OK 05;

«O3HaKOMIIEHHE C YCTPOMCTBOM OK 07; OK 09; IIK 3.1; IIK 3.2;

PETOM-21» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40

JlaGopaTopHoe 3aHsTHE 2 4 OK 01; OK 02; OK 04; OK 05;

«Mopaenuposanune MT3 OK 07; OK 09; IIK 3.1; IIK 3.2;

BJIEKTPUYECKOMN LIETH C TTOMOIIIBIO JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,

aBTOMATHYSCKOr'0 BHIKITIOUATEIIAY JIP 40

JlaGopaTopHoe 3ansTHE 3 2 OK 01; OK 02; OK 04; OK 05;

«MoaenupoBaHre MTHOBEHHOU
TOKOBOW OTCEUKH JIMHUU
JIIEKTpONEpenas»

OK 07; OK 09; IIK 3.1; IIK 3.2;
JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40

Pasznea 2. [IporuBoaBapuiinas apromatuka CI9C

«O3HaKOMIICHHE C armapaTypoit
TEJIEMEXaHUKHA KOHTPOJIUPYEMOTO
MYHKTA (OJICTAHINM)»

Tema 2.1 JlaGopaTtopHoe 3anstue 4 2 OK 01; OK 02; OK 04; OK 05;
YerpoiicTBa | «ABTOMAaTHYECKOE BKIKOUYEHUE OK 07; OK 09; IIK 3.1; IIK 3.2;
ABTOMATHKH | PE3EPBHOIO MUTAHUS HATPY3KH JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
B COC JIP 40
Jlabopatopnoe 3anstue 5 «AllB 2 OK 01; OK 02; OK 04; OK 05;
JINHUY DJIEKTPOIIepeaadn» OK 07; OK 09; TIK 3.1; TIK 3.2;
JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
JlaGopaTtopHoe 3ansTue 6 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBaHue cXeMbl U OK 07; OK 09; TIK 3.1; TIK 3.2;
3JICMCHTOB aBTOMATHUKH JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
TpaHchopmaTopa JIP 40
JlaGopaTtopHoe 3anstue 7 2 OK 01; OK 02; OK 04; OK 05;
«O3HaKOMIICHHUE C OK 07; OK 09; TIK 3.1; TIK 3.2;
00opyI0BaHEM JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
HSHEProAMCIETYEPCKOTO MYHKTAa JIP 40
JlaboparopHoe 3aHsiTHE § 2 OK 01; OK 02; OK 04; OK 05;

OK 07; OK 09; IIK 3.1; IIK 3.2;
JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40

Kpurtepnu onieHKH NpaKTHYeCKUX 3aHATHH

«OTJIMIHO» - CTAaBUTCA IIPU IMPABUIBHOM Oq)OpMJ'IeHI/II/I, IMMPAaBUJIbHO, BBITIOJIHCHHBIX PACUCTax,
CBOGBpCMCHHOﬁ Ca4e U 3alIUTC U IPpU HNPaBUJIbHBIX OTBETAX IPU 3aINUTE;
«Xopomo» - CTaBUTCA IPHU HE3HAYUTCIBHBLIX OTCTYIIJIICHUAX B Oq)OpMJ'IeHI/II/I, O)IHOﬁ-I[Byx

OIIMOKAaX B pacyeTax, CBOGBpCMeHHOﬁ caadyc v 3alIUTEC;
«YAOBJIETBOPUTECJIIBHO» -

CTaBUThCS TNpU oOmMOKax B oQOopMIIeHUH,

B pacyerax H

HGCBOGBpeMeHHOﬁ Cc1a4ve, a TaK KC CCJIM IIPH 3allIUTC CTYACHT HE OTBETHUJI HA TPU BOIIPOCA;
«HEYTOBJECTBOPUTEJIBHO»- ITPHU HCBBINTOJIHCHWUH 3aaHUs.



OcHOBHbBIE NOHATHUS U BUABI pejieiiHbIX 3amuT (P3)
Tema 11.2 OcHoBHBIE 351eMeHTHI P3
1. UccnenoBanue paboThI pesie ToKa
2. UccnenoBanue paboThI pesie HampsHKSHHS
3. UccnenoBanue paboOThI pejie BpEMEHU
Pa3znea 12. Pesieiinasi 3ammTa oT1eIbHBIX 3JIEMEHTOB CHCTEMbI 3JIEKTPOCHAOKEHHU ST
Tema 12.1 PesieiiHast 3amuTa 3J1eKTPUYECKUX ceTell M 000py10BaHUs
1. VI3yuenue cxeMsbl 3allUThI TpaHchopmaTopa
2. 3y4yeHue cxembl 3aIUThl IPUCOEIUHEHUS
3. 3yuenne npuHIUIIHATIBLHON CXEMBI 3allIUThI JIMHUK OT Mexayda3sHeix K3
Pa3nea 13. IlpoTruBoaBapuiinas aBTOMaTHKA
Tema 13.1 YcrTpoiicTBa aBTOMATHKHM B CHCTEMBI 3JIEKTPOCHAOKEHH I
1. UccnenoBanue neicTBUS MakcuMalbHOM TOKOBOM 3amuTel (MT3+AIIB) ¢ npumenennem
MHUKPOIPOIIECCOPHBIX (IU(POBBIX) YCTPOUCTB.
Pa3nen 14. Texuudeckoe 00cay;KMBaHNe PeIeHOM 3a1IUTHI M ABTOMATHKH
Tema 14.1 HopmMbl npreMOCAaTOYHBIX HCTILITAHUMI
1.IIpoBepka neicTBUS MaKCUMAaJIbHBIX, MUHUMAJIbHBIX WM HE3aBUCUMBIX
pacienureseil aBTOMaTHUYeCKUX BBIKJIIOUaTeIe
2.IIpoBepka peneitHoi anmapaTypbl
3.IIpoBepka mpaBMILHOCTH (PYHKIIMOHUPOBAHUS TTOTHOCTHIO COOPAHHBIX
CXEM IPH Pa3IMYHbIX 3HAYCHUSIX ONEPATUBHOTO TOKA
4.VcnibITaHre KOHTAKTOPOB M aBTOMATHYECKHUX BBIKITIOYATENICH
MHOTOKPAaTHBIMHU BKJIFOUEHHUSIMU U OTKJIIOYCHUSIMU
5.CocraBieHHe TeXHOJIOTHYEeCKON TOCIeI0BaTEIbHOCTH TEXHUYECKOTO
00ciyKMBaHUS 3aIIUTHOM anmnapaTypbl

8. 3a1aHus HA NpaKTHYeCKHE 3aHATUSA

IIpakTH4yeckoe 3aHsATHE
Pa3nen 11. OcHoBHbBIE NOHATHUS M BUABI pesieiiHbIX 3amuT (P3)

Tema 11.2 OcHoBHbIe 3j1eMeHTHI P3

Tema: l3ydeHne KOHCTPYKIIUU ¥ TEXHUYECKHUX JaHHBIX pelie, MPUMEHSIEMBIX B cxeMax P3.
«esb 3aHATHSA: HAYYUTHCS COCTABISTh CPABHUTENIbHBIE XAPAKTEPUCTUKH PA3JIUYHBIX MPOBOIOB
MPUMEHSEMBIX Ha KOHTAKTHOW CETH.
Hcxoanble TaHHBIC: THUIT U y3€ll IIEMMHON KOHTAaKTHOW MOJBECKH (33/1at0TCsl MpernoaBaTesieM COTrJIacHo

tabn. 1.1, 1.2).

THUIBI KOHTAKTHBIX MOJBECOK

Tabmuna 1.1

Howmep Hecymuit Tpoc KoHnTakTHBIM TpoBoA/CHCTEMA TOKA Tun nonsecku

BApUAHTA

bokOBOM ITyTh

— I[TECM-70 M®D-85 [TocTostHHBIM KC 70
[lepemeHHBIN

['1aBHBINA TyTh

1 M-120 bp®-100 [TocTostHHBIM KC 140

2 M-95 Md-100 To xe KC 160

3 M-95 2M®-100 KC 120

4 M-120 2M®-100 —»— KC 140

S) M-120 2M®-100 —»— KC 160

6 [MECM-95 Hnd-100 [TepemeHHBII KC 120




7 M-95 bp®-100 To xe KC 160
I[MBCM-95 bp®-100 —»- KC 140

¢ M-95 M®-100 KC 160

10 I[MBCM-95 M®-100 —»— KC 140

Tabauma 1

Y3en nenHori KOHTaKTHOM MOJIBECKU

Homep 'V3eJ1 IEMHOM KOHTAaKTHOM MOJIBECKHU

BapUaHTa

1 IAHKEpOBKA KOMIIEHCUPOBAaHHOW LIETHOW KOHTAKTHOW ITOJIBECKU Ha IIEpEroHe (puc.
1.1)

2 IAHKEpOBKA MOJIYKOMIIEHCUPOBAHHOM 1IEMMHONW KOHTAKTHOM MOJIBECKH Ha OOKOBBIX
MyTsSX Ha cTaHmuu (puc. 1.2)

3 Cpenusisi aHKEpOBKAa KOMIICHCUPOBAHHOM IIEMHOW KOHTAKTHOW MOABECKH JJisi
neperona (puc. 1.3)

4 CpenHsisi aHKEpOBKA IMOJYKOMIICHCUPOBAHHOM IIEMHOM KOHTAKTHOM IOJIBECKU
0OKOBBIX IyTel ctaHmu (puc. 1.1)

9) Kpemienue Hecyllero Tpoca Ha HEW30JMPOBAHHOM KOHCOJIM M HA KECTKOMU
nonepeunne (puc. 1.4, 1.5)

Tabnuna 2

KpaTtkune teopeTndyeckue cBeJeHUSA

ITpu BBIOOpE OHOPHOIO y371a M OINpPENeIeHUH Croco0a aHKEPOBKU IMPOBOJOB LIEMHOW KOHTAaKTHOM
[I0JIBECKH HEOOXOJMMO YUUTBIBATH CKOPOCTHU JIBHIKEHUS MOE3/10B [0 JAaHHOMY YYacTKy U TO, YTO YeM
BBIIIIE CKOPOCTh JABMKEHHS IOE€3710B, TeM OOJIbIIEH 31aCTUYHOCTBIO JOJDKHA OO0NajgaTh LenHas
KOHTAaKTHas I10JIBECKA.

Apmarypa KOHTaKTHBIX ceTeil mpejacTaBiseT coOOW KOMIUIEKC JeTajel, HpeJHa3HauyeHHbIX I
KpeTUIeHUsI KOHCTPYKIMH, (PUKCalu MPOBOIOB M TPOCOB, COOPKH Pa3IMYHBIX Y3JI0B KOHTAKTHON CETH.
Ona pomkHa o00JaaTh JOCTATOYHOW MEXAaHMUYECKOW HPOYHOCTBIO, XOPOILUEH COMpAraeMocCThIO,
BBICOKOM HAJIE)KHOCTBIO U TAKOW K€ KOPPO3UMHON CTOMKOCTBIO, a JJIs1 CKOPOCTHOTO TOKOChEMAa — €LIE
Y MUHHUMAJIBHON Maccoi.

Bce nerany KOHTaKTHBIX CETEM MOYKHO Pa3ACiIATh HA JIBE IPYIIIbI: MEXaHUYECKHUE U TOKOIIPOBOIAIIME.
K nepBoii rpyImme oTHOCATCS A€Taa, PACCUATAHHBIE TOJIBKO HA MEXaHUYECKHE HArPY3KU: KIIMHOBOU U
LIAaHT'OBBIN 3aKUMBI JIJIS1 HECYILErO TPOCA, CEUIa, KOYIIN BUJIOYHBIE, YIIKHA pa3pe3HbIe U HEpa3pe3HbIE U
T.IL

Ko BTOpO# rpynne — nerany, pacCYUTaHHbIE HA MEXAHUYECKUE U DJIEKTPUYECKHAE HAIPY3KU: [JaHTOBbBIE
3aKUMBl JUIS CTBIKOBAHHMS HECYILIEr0 TPOCa, OBAIBHBIE COCIMHUTENIH, CTBIKOBBIE 3a)KUMBbI IS
KOHTAaKTHOTO IIPOBOJA, CTPYHOBBIE, COCIMHHUTEIBHBIE W IIepexojHble 3axuMbl. llo martepuamy
U3TOTOBIICHUS JETalIM apMaTypbl JIEJIATCS Ha YyTyHHblE (KOBKHM WM Cepblif 4yryH), cTalbHbIE, U3
IIBETHBIX METAJJIOB U MX CILJIaBOB (Meb, OpOH3a, ATFOMUHUM, JTATYHB ).

W3nenus U3 4yryHa MMEIOT 3alIUTHOEC aHTUKOPPO3UMHOE MOKPBITHE — ropsdyee OLMHKOBAHUE, a U3
CTaJIM — DJIEKTPOIUTUYECKOE OLIMHKOBAHUE C MOCIEAYIOIINM XPOMUPOBAHUEM.
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Puc. 1.1. AHKepoBKa KOMIEHCHUPOBAaHHOW LE€MHOW KOHTAKTHOW IOJBECKM IEPEMEHHOrO (s) U
MOCTOSTHHOTO (6) TOKa:

1 - oTTsKKA aHKEpHAas; 2- KPOHIITEWH aHKepHBIH; 3, 4,19-Tpoc komneHcaTopa cTanbHOM quamerpom 11
MM, JUIMHOU cooTBeTcTBeHHO 10,11,13 M; 5 - 6110k KOMITEHCaTOpa; 6 - KOPOMBICIIO; 7 - IITaHTa «YIIKO -
JIBOMHOE ymIko» anuHou 150 mwm; 8 - macTuHa peryaupoBouHas; 9 - uzonsTop ¢ mectukom; 10 -
H30JIATOP C cepbroi; 11 - ameKkTpuyecKkuii CoeTMHUTEINb; 12 - KOPOMBICIIO ¢ IBYMs InTaHramu, 13, 22 -
XOMYT COOTBETCTBEHHO Jiist 25-30 rpy30B; 14 - orpaHUUYUTENb Ui THPJISH IPY30B OJMHAPHBIH (CI) 1
caBoeHHbIN (0); 15 - rpy3 >kene300eToHHBIN; 16 - Tpoc orpaHHuUUTENs TPy30B; 17 - KPOHIITEHH
OTPaHUYHUTENS TPY30B; 18 - MOHTaXHBIE OTBepCTHS; 20- MITaHTa «eCTUK-YIKO» uymHOU 1000 Mm; 21
- KOPOMBICJIO JJI KPEIUIeHUS JIBYX KOHTaKTHBIX MHpPOBOAOB; 23 - mTaHra anga 15 rpysos; 24 -
OTPAaHUYHUTENb JJII OJIMHAPHON THPISHILI Tpy30B; Ho - HOMUHaANIBHAS BBICOTA MOABECA KOHTAKTHOTO
MIPOBO/IAa HaJl YPOBHEM TOJIOBKH pefibca; by - paccTosiHUE OT Tpy30B 70 3eMIu WK (pyH/IaMeHTa, M
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Puc. 1.2. AHKepoBKa MOITYKOMIEHCUPOBAHHOM IIETTHOM MOJABECKH MEPEMEHHOTO TOKA C JIBYXOJIOYHBIM
KOMIIEHCATOPOM () U TIOCTOSIHHOTO TOKA C TPEXOJIOYHBIM KOMIIEHCATOPOM (0):

1 - oTTsKKA aHKEepHast; 2 - KPOHIITEHH aHKEepHBIiA; 3 - IITaHTra «IIECTHK - IBOITHOE yiIko» JuuHoi 1000
MM; 4 - U30JITOP € TIECTUKOM; 5 - H30JISTOP € CEPhIoii; 6 - TPOC KOMIIEHCATOPA CTATBHOM quameTpom 11
MM; 7- OJIOK KOMITeHCaTOpa; 8- MITaHra «Iec- TUK-yIIko» ;uHoi 1000 mm; 9 - mtanra nms rpy3os; 10
- rpy3 xene300eToHHbIN; | | - orpaHudnTeNb IS OAMHAPHON TUPISTHIBI TPY30B; 12 - Tpoc orpanmuuTess
rpy30B; 13 - KpOHIITEHH OorpaHU4HUTENS TPY30B; 14 - Tpoc KOMIIEHcaTopa CTaIbHOM AuameTrpoM 10 M,
mmHon 10 Mm; 15 - xomyT anst rpy30B; 16 - orpaHMYMTENH U CIBOCHHOW THPIISIHIBI TPY30B; 77 -
KOPOMBICJIO JIJIsl aHKEPOBKH JIBYX IIPOBOJOB

N 300
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JUIS OJMHAPHOTO0 KOHTaKTHOro mpoBojma (0),

KoHcouH (D):

1 - ocHOBHOM HeCcyIUi TPOC; 2 - TPOC CPeAHEH aHKEPOBKH KOHTAKTHOTO MPOBO/IA; 3 - TOMOJTHUTEIIHHBIN
TPOC; 4 - KOHTAKTHBIN MPOBOJT; 5 - 32)KUM COCTMHHUTEIIbHBIN; 6 - 32)KUM CpeTHEH aHKEPOBKH; 7- KOHCOJIb
M30JIUPOBaHHAs; 8 - CE/III0 ABOMHOE; 9 - 3aKUM CpeIHEH aHKEPOBKH IJIs1 KPETUICHHS Ha HECYIIIEM TPOCE;

10— uzomnsTop.
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Puc. 1.4. Kpennenue Hecyiiero Tpoca Ha HEM30JIMPOBAHHON KOHCOJIH

1.3. Cpennsis
AHKEPOBKA KOMITEHCUPOBAHHOM (a-1) 1 MOJTyKOMIICHCUPOBAHHOM ( € ) IEIHBIX KOHTAKTHBIX MOJIBECOK;
JIBOMHOTO KOHTaKTHOIO IpoBoja (T); KpeIuieHue
HECYIIEro Tpoca U Tpoca CpeHEN aHKEPOBKU Ha M30JIMPOBAHHON KOHCOJIM (B) U HA HEU30JIMPOBAHHON



Puc. 1.5. KpemieHue Hecyliero Tpoca Ha JKECTKOM ITOIEPEUMHE: a - OOIIM BHJ C (PUKCHPYIOIIUM
TpocoM; 0 - C (PUKCATOPHOM CTOMKOM; B — TPE-YTrOJIbHBIN MOABEC CO ckoOaMu: 1 - oropa; 2 - monepeyrnHa
(purens); 3 - TpeyronbHbBIN oaBeC; 4- Tpoc GuKCUpyroMii; 5- cToiika GukcaTopHas; 6 - pukcarop; 7-

i 5. S ———
R 7

mTaHra quamerpom 12 mm; 8 - ckoba; 9 - cepbra ¢ mectukom; 10 - 60T KPrOKOBOM
[Topsimox BeIMOTHEHUS

BBI6paTB OHOpHHfI y3Ca OJid SaZ[aHHOﬁ KOHTaKTHOM IIOJABCCKHM M 3apuCOBATb €0 CO BCEMU

reoMeTpUYeCKUMHU MapameTrpamu [7, c. 80].

[TomoOpate MaTepuan u ceueHue MPOBOIOB JUISI TPOCTHIX U PECCOPHBIX CTPYH OTIOPHOTO Y3JIa.
BeiOpats, mome3ysace [6, 9 wim 12], meranu nans 3aJaHHOTO y3J1a, HAUMEHOBAHHE H

XapaKTEePUCTUKU KOTOPBIX HEOOXOAMMO 3aHECTH B Tabm. 1.3.

Haittu neranb miid CTHIKOBaHHMSI KOHTAKTHOTO MTPOBOAA U COEIMHEHUS HECYILIETO TPOCa, KOTOPhIE

TaK>ke 3aHecT B Ta0m. 1.3.

TaOma 1.3

Jletanu [u1st y3710B KOHTaKTHOM CETH

Y3en noasecku,[HauMeHoBaHue N° neramu ~ [Marepuan neranu [[I[pumeuyanue

NeTan I y3J1a eTanu

1. Onucate Ha3HAYEHHE M MECTO YCTAaHOBKM IPOJOJBHBIX U IONEPEYHBIX DSJIEKTPUUECKUX
COCTUHUTEIIEH.

2. Onucate Ha3HAaYCHHE HEU3OJUPYIOLIUX CONPSDKEHHUH. 3apUCOBaThb CXEMY HEM3OJUPYIOLIETO
COIPsDKEHUS] U 0003HAYUTH BCE OCHOBHBIE ra0apUTHI.

3. Odopmuts otueT. CrenaTb BHIBOADIL.

KoHTposbHBIE BOTPOCHI

1. Kaxue Harpy3ku BOCIIPUHUMAIOT JI€TaJId KOHTAaKTHOW CETH?

2. Ot 4dero 3aBHCUT BbIOOD TUIIA OTIOPHOTO y3JIa [IEMHON KOHTAaKTHOW MOJIBECKH?

3. Kakumu crnoco6amMu MOXHO JTOOMTBHCS PAaBHOMEPHOW 3JAaCTUYHOCTH IETTHOM KOHTAKTHOM

MMOJABECKHU?




4. [ToueMy mIsi HECYIIMX TPOCOB MOXKHO MPHUMEHSITh MaTepHalibl, HE 00IaJaI0ONINe BBHICOKOM
MPOBOJUMOCTHIO?

S. CdopmynupyiiTe Ha3HAUYCHUE U TUITBI CPETHUX AaHKEPOBOK.

OT 4ero 3aBUCHUT CIOCOO KPETUICHHS HECYIIIEr0 TPOCca Ha MOICPKUBAIOIIEH KOHCTPYKITUU?

IIpakTn4yeckoe 3ansiTue
Tema 11.2 OcHoBHBIE 3J1eMeHTHI P3
Tema: .M3ydeHue cxeM MUTaHUS PEICHHOMN 3allIUThI HA OTIEPATUBHOM TOKE
Heab 3aHATHSA: HAYYUTHCS IPAKTUYECKU BHIOUPATH JI€TANTH JJI 3aJaHHOM LIEMTHONW KOHTAKTHOU
MTOJBECKHU.
Hcxoanblie JaHHbIE: TUIT UEMHOW KOHTAKTHOW MOABECKH, Y3€J LIEMHOM KOHTAKTHOW MOABECKHU
(3amaroTcs mpenoaaBaTeNieM COrIacHO Taou. 2, 3).

Tabmauia 2 Tunel HeNHBIX KOHTAKTHBIX MOIBECOK

KonTakTHEIN
MPOBOJI

Howmep BapuanTa Hecymmii Tpoc Cucrema Toka Tun noxBecku

BoxoBo# xene3H010POKHBIN MYTh

- [ECM-70 M-85 Hocrosit KC 70
NepEeMEHHBII
I';1aBHBIN KENE3HOAOPOKHBIN IIyTh
1 M-120 bp®-100 [OCTOSTHHBIN KC-40
2 M-95 M®-100 MOCTOSTHHBIN KC-160
3 M-95 2M®-100 MOCTOSTHHBIN KC-120
4 M-120 2M®-100 MOCTOSTHHBIN KC-140
5 M-120 2M®-100 MOCTOSIHHBIN KC-160
6 [T6CM-95 Hn®-100 TIepEMEHHBIH KC-120
7 M-95 bp®-100 [epEeMEHHBII KC-160
8 [T6CM-95 bp®-100 TIepEMEHHBIH KC-140
9 M-95 M®-100 TIepEMEHHBIH KC-160
10 [T6CM-95 M®-100 [epPEMEHHBIH KC-140
Tabnuna 3 ¥Y3es HenHOH KOHTAKTHOH MOABECKH
Howmep Y3em1 HenHON KOHTaKTHOW IMOJIBECKHU
BapHaHTa
1 AHKEPOBKa KOMIIEHCUPOBAHHOM IIEMTHON KOHTAKTHOM MOJBECKU Ha meperone (puc. 1).
2 AHKEpOBKa IOJTYKOMIEHCUPOBAaHHOW IIEMHONM KOHTAaKTHOM IOJBECKM Ha OOKOBBIX
HKEJIE3HOJOPOXKHBIX MYTAX HA JKENEe3HOJOPOKHOM cTaHluu (puc. 2).
3 CpenHsis aHKepOBKAa KOMIIEHCUPOBAHHOM II€MHOM KOHTAaKTHOW IMOJBECKHU JUIsl IEPErOHA
(puc. 3)
4 CpenHsisi aHKEpOBKa MOTYKOMIIEHCUPOBAHHOM 1IETTHON KOHTAKTHOW IMOJBECKH OOKOBBIX
KEJIE3HOJOPOKHBIX MMyTEH KEJIE3HOAOPOKHOM cTaHIuu (puc. 3)
5) Kpermienne Hecymero Tpoca Ha HEM30JIMPOBAHHONW KOHCOJIM M HA YKECTKOW TMOMepeunHe
(puc. 4, 5).

Kparkne Teopernyeckue cBeaeHH:
DIIeKTPHYECKUE COCTUHUTENN CIIyXKaT JUIsi 0OeCIeueHns] Ha/Ie)KHOTO KOHTAKTa MPOBOJIOB BO
BCEX CIydasx, Korja TpeOyercs o0ecHeudTh UX MapalielbHOE COCIMHEHHE WM HETPEepPBIBHOCTD



CEYCHUS BIOJb NCKTPUPHUIMPOBAHHON JIMHUM, a TaKXKe Ui 00ecrieueHnus MPOTEKaHUs TOKa MO BCeM
IIPOBOJIAM.

PaznuyHble 3MEeKTpUYECKHE COCNMHEHUS W NUICH(BI, MpeqHa3HAYCHHBIC AJS TOIKIIOYCHHS
CEKIIMOHHBIX Pa3bEIMHUTENEH, pa3psIHUKOB M JPYTHX anmaparoB K IMPOBOJAM KOHTAaKTHOW CETH,
CTBIKOBBIE DJICKTPUYCCKUE COCIUHUTENIM PEIbCOBOM 1€MW BBHIMOJIHSIIOT W3 MEIHBIX THOKHUX He-
M30JMPOBAHHBIX MHOTOITPOBOJIOYHBIX POBOJOB Mapku MI'.

[IpoBoga MI' cBHUBaIOT U3 HECKOJIBKHUX IPSJIEH, CBUTBIX, B CBOKO OUYEPE/Ib, U3 HECKOJIBKUX TOHKUX
MEIHBIX MPOBOJIOK nuamerpoMm 0,52—0,97 mm. DTuM obecnieurBaeTcsi 0OJIbIas THOKOCTh MTPOBOJIOB
MI no cpaBHeHHIO ¢ TipoBoAaMu Mapku M. OCHOBHBIC JaHHBIC MEIHBIX THOKMX HEU30JMPOBAHHBIX
poBo1oB MI', mpuMeHsieMbIX B KOHTaKTHOM CETH, TpUBEAeHBI B Ta0m. 2.13 [5].

3BEHbEBBIEC CTPYHBI LIETTHBIX MOJIBECOK U3rOTABIMBAIOT U3 CTalleMeIHOM poBojokn BCM1 win
BCM2 numametrpom 4 mMm. PeccopHble CTpyHBI (TPOCHI) BBITIOJHSIOT M3 CTAJIEMEIHOW MPOBOJIOKH
muameTpoM 6 MM. OCHOBHBIC JJaHHBIC OMMETATUYECKUX CTAJIeMEIHBIX MPOBOJIOK MPUBEACHBI B Ta0l.
2.14 [5].

Apmarypa KOHTaKTHBIX CETEH IIPEJICTaBIsIET COOON KOMILIEKC AeTalell, IpeAHa3HaueHHbIX JUIs
KpEIUICeHUS KOHCTPYKIUH, PUKCAIIUU IPOBOIOB U TPOCOB, COOPKH PA3TMUHBIX y3JI0B KOHTAKTHOW CETH.
Apmarypa JoJDKHA 001aIaTh JOCTATOYHOW MEXaHMYECKOH MPOYHOCTHIO, XOPOIIEH COMPSIraeMoCThIO,
BBICOKOM HA/IE)KHOCTBIO U TAKOU K€ KOPPO3UMHON CTOMKOCTBIO, a 111 CKOPOCTHOI'O TOKOChEMa — €LIE
Y MUHUMaJIbHON MacCoi.

Bce neranum KOHTaKTHBIX CETEH MOXHO pa3felUTh HAa JIBE T[PYIIbl: MEXaHUYECKYID U
TOKOITPOBOISAIILYIO.

K nepBoii rpymnme OTHOCATCA J1€Tall, paCCUMTAHHbIE HA YUCTO MEXaHUUYecKue Harpys3ku. K Hei
OTHOCSITCSI: KIIMHOBOM 32)KUM, IITAHTOBBIM 3aKUM JJII HECYIIIETO TPOCa, Celia, KOYIITU BUJIOYHbIE, YIIKU
pa3pe3Hble U HEpa3pe3HbIE U T.I1.

Ko BTOpo#i Tpymme OTHOCSTCS JAETald, PacCYMTAHHBIE HAa MEXAHUYECKHE U JIIEKTPUUECKHUE
Harpy3ku. K Hell OTHOCATCS: LIAHTOBBIE CTBHIKOBBIE 3aXKMMbl JUIsl CTBIKOBaHUS HECYILEro Tpoca,
OBAJIbHBIE COSAMHUTENH, CTHIKOBBIE 32KUMBI /111 KOHTAKTHOTO TIPOBOJIA, CTPYHOBBIE, COCTMHUTEIIbHBIC
U TepexoJHble 3aKuMbl. [0 mMaTepually M3roTOBJIEHMS AETAIM apMaTypbl JENSATCS Ha YYTYHHBIE
(KOBKHMH UM CEPBIN YyT'yH), CTABHBIC, U3 IIBETHBIX METAJIJIOB ¥ UX CIUIABOB (Me/h, OpOH3a, aTIOMUHUH,
JaTyHb).

N3penus u3 dyryna uMeroT 3alIMTHOE aHTUKOPPO3UITHOE TIOKPBITHE — ropsyee OIMHKOBAHUE,
a U3 CTajJy — JIEKTPOJUTUUECKOE OLIMHKOBAHUE C MOCIEAYIOIINM XPOMUPOBAHUEM.

ITopsiioK BHINOJIHEHHS:
1. BwiOpaTh MaTepuall U CEUYEHHE MPOBOJIOB JJIA MPOCTHIX U PECCOPHBIX CTPYH OIMOPHOTO Y3Jia
LETHOW KOHTAaKTHOW ITOABECKHU IS TJIABHBIX JKEJIE3HOAOPOKHBIX IYTEH KEJIE3HOIOPOKHOU
CTaAHIUHU.
Br16paTh neranu [uist 3a1aHHOTO Y3714, MONb3YsICh [9] U 3aHecTH ux B Tabm. 4.
3. BriOparp neranb UIs CTHIKOBaHHMS KOHTAKTHOTO IMPOBOJA M COCJMHEHHUS HECYIIETO Tpoca U
3aHECTH UX B Ta0II. 4.

no

JleTanu 1y1st y3J10B KOHTAKTHOM TOJIBECKHU

V3enm nonBecku, getann| HamMeHoBanme Ne meramu o

Marepuan neranu  [Ipumeuanue
JUTS y3J1a JeTaJIN KaTaJiory

4. OHI/IC&TB HA3HAYCHHUEC U MECTO yCTaHOBKI/I HpOJIOJ'H)HI)IX nu nonepequx BJ'IGKTpI/ILIeCKI/IX
COEIMHUTEIIEN.

Conep:xanue oT4era:
1. Onwucanue BpIOOpa MaTepHalia M CEYCHUS MPOBOJIOB JIJIS IPOCTHIX U PECCOPHBIX CTPYH OMTOPHOTO
y371a [EMHOM  KOHTAaKTHOM TMOABECKHM JUISI  TJIABHBIX  JKEJIE3HOJOPOKHBIX  MyTei



JKEJIE3HOAOPOKHOU CTAHLIUH.

Ornucanne BBIOOpA JeTaNeH s 3aIaHHOTO y3J1a [IEMHON KOHTAaKTHOM TO/IBECKH.

3. Ommcanue BbIOOpA JeTaneil JJisi CTHIKOBAHUS KOHTAKTHOTO MPOBOJA U COCTUHEHUS HECYIIETO
Tpoca.

4. ®opMyaupOBKa HA3HAUEHUS MPOAOJBHBIX M TMOMEPEUYHBIX BJICKTPUUYECKUX COCAUHHUTENICH U
MecTa UX YCTaHOBKH.

5. BrIBOABIL

N

KoHnTposabHbIe BONpPoCHI:

1. Kakwue Harpy3Ku BOCIPHUHUMAIOT JI€TaIH KOHTAKTHOW ceTh?

OO0BsACHUTE HA3HAYEHHE U BUJBI 3JICKTPUYICCKHUX COCHHHHTGHeﬁ.

3. Kakumm cmocobamu MOXHO CHeNaTh 3JIACTUYHOCTh LEMHOW KOHTAaKTHOW ITO/IBECKH
paBHOMEPHON?

4. Tlowemy I HECYMHMX TPOCOB MOKHO NPHMEHSTH MaTepualibl, HE O00JaNaroIlue BBICOKON

IIPOBOAMMOCTBIO?

Coopmynupyiite MOHATHS HA3HAUYCHHS U TUIIOB CPETHUX aHKEPOBOK.

OT 4ero 3aBUCUT CIOCOO KPEIJICHUS HECYILEro TpOoca Ha MOAEPKUBAOIEH KOHCTPYKIUH?

N

o o

IIpakTHyeckoe 3aHsATHE
Tema 11.3 TokoBBI€ 3aIIUTHI
Tema: «A3yuenue cxembl MT3 nuHuN»

Heap 3aHATHA: HAYYUTbCA BBIOUPATh (PUKCATOPHI AJI MPOMEKYTOUHBIX, IEPEXOIHBIX OIMOp U
OTIOp PACTIOJOKEHHBIX O] MOCTOM.

Hcxonnble AaHHbIE: HCXOJHBIC ITaHHBbIE BBIOMPAIOTCS W3 TabN. 5 COINIACHO MOJIOKEHUIO
dbaMunum 00yJaroerocs B xXypHale.

Tabnuua 5
VcxoaHple TaHHBIE
Bapuant Pensed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 1100 | 500 | 900 ({1500, 1800 800
JuHa nponera, 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
Bo3BbImeHne Hapy>KHOTO pelibca HaJl BHYTPEHHHUM ISl BCEX BapUAHTOB MPUHATH 40 MM

Kpatkue Teopetnueckue cBeieHUS

VYcTpoiicTBa, ¢ MOMOILIBIO KOTOPBIX KOHTaKTHBIE MPOBOJA YACPKHUBAIOTCS B FOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM TMOJOXEHUH OTHOCHUTEIBHO OCH JKEJIE3HOJOPOKHOro nyTtu (ocu
TOKOIPUEMHHKA), Ha3bIBAIOTCS (PUKCATOPAMH.

Ha ryaBHBIX JK€JIE€3HOJOPOXKHBIX IYTSX TIEPEroHOB U KEJIE3HOAOPOXKHBIX CTaHIUH MU

IPUEMOOTIIPABOYHBIX KEJIE3HOJOPOKHBIX MYTSAX, TJE€ CKOPOCTh JBWXKEHMs INpeBblmaer 50 km/u,
YCTaHABJIMBAIOT COYJICHEHHbIE (PUKCATOPBI, COCTOSAILINE M3 OCHOBHBIX U JIETKUX JIONOJHUTENIBbHBIX
CTEPXKHEH, CBSI3aHHBIX HETIOCPEICTBEHHO ¢ KOHTAKTHBIM ITPOBOIOM.
[Tpsimble puKCcaTOPBI UCTIONB3YIOT MPU MUHYCOBBIX (K OMOpE) 3Ur3arax KOHTAKTHOTO MPOBOJIA UK TpU
TOPU30HTAJIBHOM YCHWJIMH, HAIIPABJICHHOM OT OIOPHI B CIy4dae M3MEHEHHUs HAIPABJICHUS KOHTAKTHOIO
MpoBOJIa; 0OpaTHBIE (PUKCATOPHI — TMPH TUTFOCOBBIX (OT OMOPHI) 3UT3arax KOHTAKTHOTO MPOBOJIA WITH
TOPU30HTAILHOM YCHJIMHU K o11ope (TOAepKHUBAIOIIEMY YCTPOICTBY).

[Tpu 6onpmnx ycunusx (6osnee 200 H) ot u3MeHeHus: HanpaBiIeHUs] KOHTAKTHOTO MPOBOJA Ha
BHEIIIHE CTOpOHE KpUBOW MOHTHPYIOT TuOKue ukcatopsl. B IlpaBunax ycTpoiicTBa M TEXHUYECKOH



OKCIUTyaTallil KOHTAKTHOM ceTu [2] ompeneneHsl yClIOBUS YCTaHOBKM THOKMX (pukcaTtopoB. DTu
yCIIOBHS IPUBEJEHBI B TA0II. 6.

B o603nauenusx guxcatopoB OYKBBI U HU(PHI YKa3bIBAIOT HA €r0 KOHCTPYKIUIO, HAMIPSKEHHE
B KOHTAKTHOM CETH, JJII KOTOPOTO OH MpEeIHa3HAuYCH, U reoMeTpuueckue pazmepsl: ® — ¢ukcarop, 11
— NPSAMOH,

0) — oOpaTHbIif, A — aHKepyeMoii BeTBH, T — Tpoca aHkepyeMoit BeTBH, [ — rudkuii, C
— BO3JAYIIHBIX CTPENOK, P — pomMOOBUAHBIX MOABECOK, VI — W30JMpOBAaHHBIX KOHCOJEH, Y —
yCWJICHHBIN, ndpa 3 — Ha HanpspkeHue 3 kB (a1 TMHMIA TOCTOSSHHOTO TOKA), 25 — Ha HaNpsHKeHHE
25 kB (mns nmuuuit nepemenHoro toka); pumckue mudpst I, I, Il u 1.0. — XapakTepusyoT AIHHY
OCHOBHOI'O CTEPKHS (pHKCaTopa.

YcioBus ycTaHOBKU M'MOKNX (DUKCATOPOB

MakcuMaibHbIH paaryc KPUBOi, M, IPH KOTOPOM ITPOM3BOUTCS YCTAHOBKA
PacuerHas ckopocThb
ruOKuX (pUKcaTopoB, IpH JJIUHE MIPOJIETa, M
BeTpa, M/C
40 50 60 70
Jo 25 900/1150 1000/1150 1100/1250 1150/1350
30 750/850 800/950 850/1050 900/1100
35 600/750 650/800 650/850 -/850
40 500/600 500/650 550/700 -
45 400/500 450/550 -/550 -
50 350/450 350/450 - -

[Ipumeuanusi. B uymcnurtene yka3zaHbl paguychl I OJHOTO KOHTAKTHOIO TIPOBOJA, B
3HaMeHarese — JIs 1ByX. [Ipouepku 03HAUaIOT, YTO B 3TUX YCIOBUSAX YCTAHOBKA TMOKUX (PUKCATOPOB
HE JIONyCKaeTcs.

JUTUHBI OCHOBHBIX CTEp)KHEH (PHKCATOPOB BHIOMPAIOT B 3aBHCHMOCTH OT Ta0apHTa yCTaHOBKH
OTOp, HAIpaBJICHUS 3Ur3ara KOHTAaKTHOTO TMPOBOJA, JJIUHBI JIOMOJHUTEIBLHOTO cTepkHsA. [lnnHa
JIOTIOJTHUTEIBHOTO cTep>KHs npuHaTa 1200 mm.

DuKcaTOPHI 715 U30JIUPOBAHHBIX KOHCOJIEH OTINYAI0TCS OT (PUKCATOPOB JIJIsl HEU30JIUPOBAHHBIX
KOHCOJIEHl TE€M, YTO Ha KOHIIE OCHOBHOTO CTEp)KHS, OOpallleHHOM K KOHCOJH, BMECTO CTEpXKHS C
Hape3KOM 711 COEAMHEHHUS C U30JIATOPOM IPUBAPEHO YILIKO AJI COEIUHEHUS C KOHCOJIBIO.

["abapuTt onop u COOpPYKEHUM — ITO PACCTOSHUE OT OCH KPAMHETO >KEJIE3HOJOPOKHOTO MYTH 110
BHYTPEHHEro Kpas ()yHJaMEHTOB WJIH ONOp KOHTAaKTHOW ceTu. Ha meperonax m »xene3HOAOPOXKHBIX
CTaHIMX ATO PACCTOSTHUE OJIKHO OBITh HE MeHee 3,1 M, a B CHEro3aHOCHMBIX BBIEMKAX M Ha BBIXOAAX
u3 Hux Ha anuHe 100 M He meHee 5,7 M. Ha KpuBBIX ydacTKax >KeJe3HOJ0POKHOTO MyTH yKa3aHHBIE
PacCTOSIHUS YBEJIIMYUBAIOTCS B COOTBETCTBUH C Fa0apUTHBIM YITUPEHUEM.

Onpenenuts rabapuT ONOp KOHTAKTHON CETH ClIeAyeT, MOoib3ysach Tall. 7.

Omnpenenenue rabapuToB ONMOP KOHTAKTHOU CETH

Paccrosiane I' v r YBenuuenue paccrossHus ' mpu
BCIIMYCHU TOSAHUA 1 IIPU
(rabapuTt) Ha CJMHCHHC paccTo PH | g o3Bpimennn Hapy>XHOTO peJibca

. 000M BO3BBIIIEHUH HAPY)KHOTO .
Pannyc xpusoit, M MIPSAMOM Py (BHYTpeHH:ISl CTOPOHA KPHBOK),
penbca (Hapy>XHasi CTOpOHa
y4acTKe MyTH, .
VM KpHUBOIA), MM

40 |60 80 100




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

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

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

800 2450 45 30 180 235 290

2750-3100 45 100 (140 180 220

600 2450 60 145 (195 250 305

2750-3100 60 115 (155 195 235

400 2450 90 175 225 280 335

2750-3100 90 145 |185 225 265

[Topsiiok BeINOIHEHUS
1. Onpenenutb raGapuThl ONOP AJSA MPAMOrO ydacTKa KeJe3HOIOPOKHOIO IMyTH, Ui OMOphl Ha
BHEIIIHEH U BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlonoOpark TUIIOBBIE (PUKCATOPHI ISl YCTAHOBKH HA MPOMEXYTOYHOM OIOpe KOHTAaKTHOHM ceTH
Ha y4acTKe MepeMEHHOro TOKa:
— Ha IIPSIMOM YYacTKe ’KEJIE3HOLOPOKHOTO MTYTH;
— Ha BHYTPEHHEH CTOPOHE KPHUBOW;
— Ha BHEIIHEW CTOPOHE KPUBOM.
CuuTaTh Ha IPSIMOM y4YaCTKE KeJIe3HOJAOPOKHOTO IYTH 3Ur3ar K OOope KOHTAKTHOM CETH.
JlanHbIC cCBECTH B TaOII. 8.
[TonOop THUMOBBIX (UKCATOPOB Uil MYHKTOB 2—4 clieyeT NpPOU3BOAUTH, MONb3yich [8, c. 49,
IPUIIOKEHNE S].
ITon6Gop THIOBBIX (pUKCATOPOB

Ne Mecto ycraHoBKu omnopsl M|  ['abGaput
Tur onopsl Tun gukcatopa
n/n BETBb TOJBECKH OTIOPHI
[Ipsmas
1 IIpomesxxyTouHas
oropa BHelHsist CTOpOHa KpUBOM




BuyTpeHHsa cTOpOoHa

KpUBOH
Ornopa A:
pabodasi BETBb
ITepexonnas
oropa, AnHKepyemasi BETBb
HEU30JIMPYIOIee
COTIPSKCHHE Onopa B:

pabouasi BETBb

AHKepyeMas BETBb

Onopa cpeanei

[Ipsimas
AHKEPOBKH

no

SRS o

[TomoOpate TUTIOBBIE (DUKCATOPHI IS YCTAHOBKH Ha TEPEXOIHBIX ONOPaxX HEU3OIUPYIOIIETO
COMPSDKCHMS] y4acTKa KOHTAKTHOM CETH TIEPEeMEHHOTO TOKa, Ha MPSIMOM YyYacTKe
KEIIE3HOIOPOIKHOTO TTYTH.
Jlanubie cBecTH B TaOII. 8.
Haueptuth cxemy cpeiHeii aHKEpOBKH U TI0JJ00paTh (PUKCATOPHI JIsl OTIOPHI CPETHEH aHKEPOBKU
KOMIICHCUPOBAaHHOW KOHTAKTHOW IIOJBECKHM IEPEMEHHOTO TOKAa Ha TNPSIMOM YYacTKe
KEJIE3HOIOPOIKHOTO TTYTH.
Jlanubie cBecTH B TaOII. 8.

Conepsxanue oT4yera

Omnucanue onpesenaeHus rabapuToB ONOP Ul IPSAMOTO y4acTKa jKeIe3HOJOPOKHOIO MyTH, JUIs
OIOpBI HA BHEIIHEN U BHYTPEHHEH CTOPOHAX KPUBOM.

Onucanue nojadopa THUMOBBIX (DPUKCATOPOB Ul YCTAaHOBKM Ha IPOMEXYTOYHOH OIoOpe
KOHTaKTHOM CETH Ha pa3IMYHbIX y4acTKaX EPEMEHHOI0 TOKa.

Onucanue mnoadopa TUHOBBIX (UKCATOPOB JUIsl YCTAaHOBKM Ha IEPEXOJHBIX OHOpax
HEU30JIMPYIOLIEro COMPSKEHUsI yd4acTKa KOHTAaKTHOW CETH IMEPEMEHHOI0 TOKa, Ha MPSIMOM
Y4acTKe KEJIE3HOJOPOKHOTO ITyTH.

Cxema cpenHeil aHKEpOBKM M MOAOOp (QHUKCATOPOB JJsi ONOPbI CpeaHEH aHKEpPOBKHU
KOMIIEHCUPOBAaHHOW KOHTAKTHOM IIOABECKM IIEPEMEHHOIO TOKA Ha MPSIMOM Y4acTKe
JKEJIE3HOJOPOKHOTO ITYTH.

3anonHeHHast Ta0uI. 8.

BriBOobI.

KoHTpoibHBIE BOIPOCH

Kakumu ObIBatoT Noiep KUBArOIINe KOHCTPYKIIMKA KOHTaKTHOM ceTn?

HazoBute npenmyniecTsa M30JIMPOBAHHBIX KOHCOJIEH KOHTAKTHOM CETH.

Kakue ¢uxcaTtopsl cienyer BbIOMpaTh Ha KPUBBIX ydacTKaX KeJIe3HOAOPOKHOTO IMyTH MajbIX
pannycoB U nouemy?

Ha xakyto Harpy3ky paboTaeT 10NOJHUTENbHBIN cTepkeHb (pukcaTtopa’?

OT yero 3aBHCUT BBIOODP TUIIA KOHCOJIM U THIA (PUKCATOPA IS ONOPBI KOHTAKTHOM ceTh?

Ot 4ero 3aBHCHUT BBIOOD THUIIA TSATU KOHCOJIH JIJISl ONTOPHI KOHTAKTHOM ceTu?



IIpakTH4yeckoe 3aHsATHE

11.3 TokoBbIe 3a1IUTHI

TeMa:.I/IsyquHe CXEMBI TOKOBOM OTCEUKH JIMHUHU C OIHOCTOPOHHUM ITUTAHUCM

Hesap padoThl: HAYYUTHCS PACCUUTHIBATH HArPY3KH, JECUCTBYIONIME HA MPOBOJA LEMHOW KOHTAKTHOM
MIOJIBECKH, OTPEAETATh KOAPPHUIIMEHTHI IS pacueTa B Pa3IMYHbIX PEKUMAX BO3JCHCTBUS HArPy30K.

I/ICXOI[HBIG JAaHHBIC: B KAYECTBC UCXOAHBIX JAaHHBIX BBI6I/IpaeTC5IZ

Twur nenHoi KOHTaKTHOW MOJIBECKH TJIABHBIX XKEJIE3HOIOPOKHBIX ITyTEH Ha JKEJIEe3HOI0POKHOM
CTaHIIMU 110 Ta0I. 2;

Twurbl BETPOBOTO M TOJIONIEAHOTO PAOHOB COTJIACHO BapHaHTaM yKa3aHbl B Ta0II. 9;

HopmaTuBHbIe 3HaueHNs TOJNIIMHBI CTEHKU T'0JI0JIe/Ia U CKOPOCTH BeTpa B Tadu. 10.

Tunbl BETPOBOI'0 U IoJIOJIEAHOT'O paﬁOHOB

Howmep N TI'ononenuprit
Berposoii paiioH .
BapUaHTa paiion
1 | 1
2 1 1
3 1 1
4 v i
5 Vv 1

Tabmuma 10

HOpMaTI/IBHbIe SHAYCHHUA TOJIMHBI CTCHKH I0J10J1€1a U CKOpOCTeﬁ BETpa

HopmaTuBHas CKOPOCTh BETPA,
Homep romnosneasoro
HopmaTtuBHas TONIIMHA CTEHKH I1pu rononene
WIIH BETPOBOT'O MakcumanbHas
N rojoJiena,by Mmm Vr
paiioHOB Vmax

I 5 22 13

I 10 25 14
i 15 29 15
v 20 32 18
V 25 36 19

Kpatkue TeopeTnueckue cBeeHUS

JUI1 KOHTaKTHOM CETH PELIAIOIIMMH SIBJIAIOTCS Harpy3Ku KJIMMaTH4EeCKOTO XapakTepa: BETep,
rojiojie/; U TeMIlepaTypa BO31yXa, JICHCTBYIOIIME B PA3HBIX COYETAHUSIX. ODTH Harpy3ku HUMEIOT
CllyyaliHBI XapakTep: MX pacueTHbIE 3HAUYEHUs 3a KaKOH-JIMOO MepuoJl BPEMEHU MOTYT OBITh
oIpezieNieHbl CTaTUCTUYECKONH 00pabOTKON MaHHBIX HAONIOAEHUN B palioHE 3JIEKTPUPUIMPOBAHHON
JUHUMU.

Harpy3ku, peicTByromme Ha TMpPOBOJA KOHTAKTHOM CETH, JENATCS Ha IOCTOSHHBIE,
KpPaTKOBPEMEHHBIE U 0COOBIE.

K nocTosiHHBIM Harpy3kaM OTHOCSITCSI: HAarpy3KH OT Beca KOHCTPYKIIHi, Beca MPOBOJOB, Beca U
JTaBJIEHUsI TPYHTOB, TOPHOTO JaBJICHHUS.

K kpaTkoBpeMEHHBIM Harpy3kaMm OTHOCSITCS: BETPOBBbIE HArpy3KH, TOJIOJIEIHbIE Harpys3Ku,
TeMIIepaTypHble KiuMaTuyeckue BosneiicTBua. K ocoObIM Harpyskam OTHOCATCS: CeCMHUYECKUEe U
B3pPBIBHOTO BO3JICHCTBUS; HATPY3KH, BO3SHUKAIOIIUE OT MOBPEXKICHUS KOHCTPYKIUHN U T.I1.

JU1g ycTaHOBJIEHNS paCYETHBIX KIIMMAaTHUECKHUX YCIIOBUH MOJIb3YIOTCS KApTaMHU PallOHUPOBAHUS
TeppuTopuu Poccuu, Asis ypoIeHHbIX pacyeToB BapHaHTHI 33at0TCs MPENO0/1aBaTEIeM.



Harpy3ka oT Beca IpoBOJOB SBJISIETCS PABHOMEPHO PaCIPENEICHHON BEPTUKAILHOU HArpy3KOi,
KOTOPYIO MOXHO ONPEAECIINTD, MOIb3YSCh CIIPABOYHOM JINTEPATYPOH.

PexomeHnayemas BeIMYMHA HATPY3KH OT CTPYHOBBIX 3akUMOB (gc) coctasnser 0,05 naH/m npu
OJIHOM KOHTAaKTHOM IIPOBOJIE.

Harpy3ky oT coOCTBEHHOr0 Beca IEMHONW KOHTAKTHOW MOABECKHU (gn) MOXKHO PAacCYUTATh IO
dbopmyre:

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

IZIe I — YUCJIO0 KOHTAKTHBIX IPOBOJIOB;

gyn — Harpyska oT COOCTBEHHOI'O BECa KOHTaKTHOTO IPOBOA,;

gHm_ Harpyska oT COOCTBEHHOI'O Beca HECYLICTO TpoOCa.

Jlnisl BBIIIOJIHEHMS pacyeTa Harpy3ku oT COOCTBEHHOI'O Beca HECYILIEro Tpoca U cOOCTBEHHOI'O
Beca KOHTAKTHOT'O MPOBO/AA HEOOXOAUMO BbIOpATh U3 CIIPABOYHOMN JINTEPATYPHI.

Bec xonTakTHOrO npoBoaa (g, ) ¥ BEC HECYIIETO Tpoca (g, ) ONPEACIIETCA B 3aBUCUMOCTH

0T MapKu IpoBoJa 1o tadnune [7, c. 166, tabdn. I11].
Hanpuwmep, s necymero tpoca IIbCM-70: g,,,, = 0,586 naH/m; 114 KoHTakTHOrO MpoBoja

M®-85: g,,= 0,74 naH/m.

['ononenHas Harpy3ka BbI3bIBa€TCs TOJIONEIOM, IPEACTABIAIOMIUM COOOM CIOW MIIOTHOIO JibAa
CTEKJIOBHJIHOT'O CTPOEHUS ¢ MI0THOCTHIO 900 kr/M3. [ pacueToB IPUHUMAEM, YTO IOJI0JIE/] BBIIAAAET
[IMHAPHUYECKOM (POPMBI C paBHOMEPHOH TOJIIMHON CTEHKH JIbJIa, TI0 BO3ACHCTBUIO HATPYy3Ka SIBIISETCS
BEPTUKAJILHOM.

Ha ronmuHy cTeHKH rosionena Ha MpoBOAAaX OKA3bIBACT BIMSAHUE AUaMeTp NpoBoAoB. [loaTtomy
IIPU ONPEJEIICHUN TOJIIMHBI CTEHKH IOJI0JEAA HA MPOBOJAX U TPOCaX pa3HbIX AMAMETPOB 3alaHHYIO
TOJIIIMHY CTEHKH ToJI0Je/la YMHOXKAIOT Ha KO3 (HUITUEHT K.'.

Ha WHTEHCHMBHOCTb TOJIOJEIHBIX OOpa3oBaHUN OOJbIIOE BIUSHUE OKa3bIBAIOT BHICOTA
PacIIoIOKEHUS IIPOBOJIA HaJl TOBEPXHOCTHIO 3eMiH. [103TOMY ITpU pacyeTe TOJIIIMHBI CTEHKH I0JI0JIe1a
Ha NPOBOJAX, PACIOJIOKECHHBIX HA HACBIIAX, 3HAUEHUE TOJILMHBI CTEHKH TOJIOJENa CIENYET TakkKe
YMHOXXUTH Ha MOTPABOYHBIN KOA(PPUIHEHT K.

PacyeTHyro rososnieqHyr0 Harpy3ky Ha IpOBOJA KOHTAaKTHOM CETH CIIEJyeT YMHOMKUTb Ha
KOO(pPHUIMEHT Teperpy3KH «T', YIUTHIBAIOIINN W3MEHEHHE T'OJIOJEIHOW HArpy3Kd B 3aBUCHMOCTH OT
penbeHBIX YCIOBUN PACHOI0KEHUS EMHON KOHTAKTHOM MOABECKH.

KosdduuuenTsl neperpysku N, NpUHAMAIOT:

n’,=1,25 — 114 y4acTKOB KOHTaKTHOH CETH, COOPY’KAEMbIX B MECTaX C SIBHO BBIPA)KEHHBIM

YCWJICHHEM TOJIOJIEIHONM Harpy3Kd (BO3BBIIMICHHOCTH M TIEPEBAIbl, PE3KO BBIACISIONINXCS Ha
OKpY’Karolled MECTHOCTbIO, HABETPEHHbIE CKJIOHBI BO3BBILIEHHOCTEH M PEUYHBIX JOJUH, BEPLIMHbBI
XOJIMOB, HACBIIH BBICOTON OoJiee 5 M); TakKUM 00pazoM, TOJIOJIEIHYIO HAarpy3Ky YBEJIUYUBAIOT Ha 25 %
10 CPaBHEHUIO C IPUHATON AJISl JTaHHOTO paiioHa;

n% =0,75 — 114 y4acTKOB KOHTAaKTHOM CETH, PACIIOJIOKEHHBIX B KOTJIOBUHAX, y3KUX JOJIUHAX,

IIPOXOJSIIMX MEPHUINAIBHO, B MECTAX CIUIOLIHOW 3aCTPOMKH, B JIECHBIX MACCHBAX, HE IOJUICKAIIUX
BbIpyOKe, B BbIeMKax IN1yOHuHOM OoJiee 6 M, a TakKe MPU HAIWYMH CHET03aIUTHBIX JIECHBIX TI0JI0C BJIOJIb
JKEJIE3HON JIOPOTH C BBICOTOM JI€PEBBEB WM 3/1aHUN, IPEBBIMIAIONIEH BBICOTY ITOJABECKH KOHTAKTHOTO
POBOJIa; TAKUM 00pa30oM, FOJI0JIEJHYIO HAarpy3Ky YMEHbIIAOT Ha 25 %.

BerpoBbie Harpy3ku Ha MPOBO/Ia KOHTAKTHOW CETH 3aBUCSAT KaK OT CPEIHEW CKOPOCTH BETpa, TakK
U OT XapaKTepa IMOBEPXHOCTU OKPYXKAIOLIEH MECTHOCTH M BBICOTBI PACIIONIOKEHMS IPOBOAOB Hal
3emsieil. B COOTBETCTBUM CO CTpOMTENBHBIMM HOpMamMu M IpaBuiamu «Harpy3kum u BO3aeUCTBUSL.
Hopmbl mpoekTHpoBaHMs» pacueTHYIO CKOPOCTh BETpa /IS 33JaHHBIX YCIOBUHN (BBICOTHI PAaCTIONIOXKEHUS
IIPOBOIOB HaJl MOBEPXHOCTHIO U MIEPOXOBATOCTU MOBEPXHOCTH OKPYXKAIOLIEH MECTHOCTH) ONPENESIOT
YMHOXKEHHEM HOPMATUBHOW CKOPOCTH BeTpa Ha KOX(PQHUIMEHT K., 3aBUCAIIMA OT BBICOTHI
PacCIOIOKEHUS IPOBOIOB HaJl MOBEPXHOCTHIO 3€MII U OT €€ MEPOXOBATOCTH.



BerpoBasg Harpy3ka Ha NpOBOAA LIEMTHOM KOHTAaKTHOW IIOJBECKU SIBISIETCS T'OPU30HTAIBLHOMN
Harpy3Kou.

N3 pazHOro coueraHuss METEOPOJIOTHYECKUX YCIOBUH, JEUCTBYIOLIUX HA MPOBOJA KOHTAKTHOU
CETH, MOXKHO BBIJICIUTH TPH PACUETHBIX PEKMMA, MPU KOTOPBIX yCHiIKe (HAaTsSHKEHHE) B HECYIIIEM TPoce
MOYET OKa3aThCsl HAUOOJIBIIIMM, T.€. ONMACHBIM JUIS IPOYHOCTHU TPOCa:

pPEXUM MUHUMAIILHON TEMIIEPATYPbl — CIKAaTHUE TPOCA;

PEXKUM MaKCUMAJIBHOT'O BETPA — PACTSKEHUE TPOCA;

PEXUM TOJI0JIe]a C BETPOM — PACTSKEHUE TPOCA.

JIns 3TUX pacUeTHBIX PEXKUMOB U ONPEACISIIOT HArpy3KH, JICUCTBYIOIIME HA HECYIIUHN Tpoc. B
peKMME MUHUMAJIbBHOM TEMIIEPATYPBI HECYIIUI TPOC UCIBITHIBAET HArpy3Ky TOJIBKO BEPTUKAIBHYIO —
0T COOCTBEHHOI'0 BECA; BETEP U TOJI0JIE] OTCYTCTBYET — B PEKHMME MaKCUMAJIbHOI'O BETPa HA HECYILUH
TPOC JAEHCTBYET BEpTUKaJIbHAs HArpy3ka oT Beca IPOBOJOB KOHTAKTHOM MOJABECKH U TOPU30HTAJIbHAs
Harpyska OT JaBJIEHUs BETpa Ha HECYLIUH TPOC, TOJI0JE ] OTCYTCTBYET. B pexxume rosoiena ¢ BETpomM
Ha HECYLIUH TPOC ACUCTBYIOT BEPTUKAIbHBIE HATPY3KU OT COOCTBEHHOI'O Beca MPOBOJIOB KOHTAKTHON
IIOIBECKH, OT BeCa rojiojie[ja Ha IIPOBOJIAxX IOABECKU U TOPU30HTaIbHAs Harpy3Ka OT JIaBJICHUs BETpa
Ha HECYILUH TPOC, MOKPBITHIN I'OJI0JIEIOM IIPH COOTBETCTBYIOLIEH CKOPOCTH BETPA.

PaccuuraTe Harpy3ku, AEMCTBYIONIME HA ITPOBOJA LIEMHON KOHTAKTHOM MOJBECKH, ONPEIEIUTh
KOA(UIIMEHTHI Il paciyeTa B pa3IUYHbIX PEKUMaX BO3JIEHCTBUS HAIPY30K MOKHO MO NMPUBEICHHBIM
HIOKE popmyram.

Harpysky Ha Hecymuii TpocC OT Beca TroJioye/ia MOKHO OIPEEIUTh 1o GpopmyIie:

gyt =n,0,009% 7T xb,(d+b, )

rae  N,—Ko3Q(UIUEHT IEpPerpy3KH, YYMTHIBAIONIUM BIMSAHHE BHICOTHI PACIOIOKECHHS
IPOBOJIA HAJl 3eMJIeH Ha HHTEHCHBHOCTb T'OJIOJIETHBIX 00pa30BaHUM;
n,=1— 1y XeNe3H0A0POKHOM CTAaHIMHU, PACIIONIOKEHHON HA HYJIEBOM MECTE.

bp-TOJIIMHA CTEHKH roJI0JIe/ia Ha HECYIIIEM TPOCe
d-nuametp Hecyiero Tpoca ( ClpaBOYHHK )
PacuetHas TonmHa KOpKU rojoseaa:

b, =KiKkzby,(MMm)
rae K, — koddduimenT, yduTeiBalomuil pausHue auamerpa HT Ha TonmumuHy rosoneaHsix
o0Opa3oBaHuit
JlmameTp poBoja , Tpoca, MM 5 10 20 30
ITonpaBo4HbIi KOG PUITMEHT 11 1 0,9 0,8

Hanpuwmep, 11 Hecymiero Tpoca M-120, nnamerpom 14 MM, nonpaBo4HbIi K03 @uieHT OyAeT paBeH
0,96.

K7 — x03(Q(ULUEHT, yYUTHIBAIOIMK BIMSHHE BBICOTHI PACIOJIOKEHHS KOHTAKTHOIO INPOBOJA Ha

TOJILIUHY TOJIOJNEIHBIX 00pa30BaHMil (Ha HACHIIIN)
Briemka riyOuHoM, M
7 u 6oiee- 0,6
5-0,75
VY4acTH 3amuieHHbIe JIECOM, 3IaHUsIMH , CTAHIIMOHHBIMU TIocTpoiikamu-0,8
Hynessle MecTa, HachIlu 10 5 METPOB, BhIeMKHU-1
Hackimn BeICOTOM, M
5-1,1
10-1,3
15-1,35
bu-HOpMaTUBHAS TONIIMHA CTeHKH Tosoena ( Tabm.10)
PacueTHyI0 TONIIMHY CTEHKHU rojoje/a C Y4eTOM IMOIMPaBOYHBIX K03()(HUIIMEHTOB OMyCKaeTCs
OKPYTJISATH A0 Oyvkaiiien nenoi nugpsl.



Ha KOHTaKTHBIX IPOBO/AX PacuETHYIO TOJILIMHY CTEHKH I'OJI0JEAa yCTaHABIMBAIOT paBHOM 50
% TONIIUHBI CTEHKH, IPUHATON AJIS MPOYMX MPOBOJOB KOHTAKTHOM CETH, TaK KaK 371eChb yUUTHIBAETCS
YMCHBIICHUC FOHOHCI[OOGpaSOBaHI/UI 3a CUCT ABWIKCHUA JJICKTPOMOC3A0B U IIJIABKU TOJIOJICHA (eCJII/I
TaKoBasi UMEETCH).

Harpy3ky Ha KOHTaKTHBII POBOJ OT Beca rojiojela MOKHO pacCUUTaTh 1o popmyIie:
b b A+H
9rekn =N. 0,0009777p(dcp + 7p) raedc, = S cpenuuit quamerp KIT;

A u H — mmpuna u BeicoTa ce4eHUs (COOTBETCTBEHHO) AJIsI KOHTAKTHOTO MTPOBO/IA.

OCHOBHBIC JIAHHBbIC npoeoioe

Mrowan BricoTa Uln- | Junesinasn Pazpywaro-
acuernoro | ©5CHA pHHA | Harpyska luasn Harpys-
Mapka npo- P H. MM, 240 107%| o ES, | ka npwu pac-
CeHeHHUA ceue- OT BeCa
BOjdA HIH 1/°C HAC TAXKEHHH
nposonaa S, HW4 4, | npoBoda
3 avaMeTp nposo/jos R,
MM MM g, Him
d, mm kH
1 2 3 4 5 6 7 8
MMBCA-50/70 117 14.0 — 6.8 330 24,13 48,0
INBCM-70 69.9 11.0 - 6.1 319 13.82 48,7
NBCM-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
MDO-100 100 10.5 14,92 8.9 408 22,10 36,26
MD-120 120 12.9 13,9 10,7 408 22,10 42.9
MD-150 150 14.5 15.5 13,4 408 33.15 53,0
BpMrd-85 85 10.8 11.76 7.6 408 18,78 35,8
BpMrd-100 100 11.8 12.8 8.9 408 2210 41,16
bpMrd-120 120 129 13.9 8.9 408 26,6 49.6
bp®d-150 150 14.5 15.5 13.4 408 333 59.0
Ha0ad-85 85 10.8 11.76 7.6 408 18.78 32.1
HaOadP-100 100 11.8 12.8 8.9 408 22,10 37.73
HAa0a®0O-100 100 10.5 14,92 8.9 408 22,10 37.73
HaOad-120 120 12.9 13.9 10.7 408 22,10 44.6

Harpysky oT Beca Bcex MpOBOIOB IIEMHON KOHTAKTHOM MOJIBECKH, ITOKPHITHIX TOJIOJNEIOM MOKHO
paccuuTath 1o opmyie:

9rn =90 Y 9ruT T9rkn XN
BeTpoByro Harpy3ky Ha HeCylIMid TPOC MpPU MAKCHMAaJIbHOM BETPE MOXKHO PACCUMTATh IO
dopmye:

(K, xV, )2 d
Pr=Cy Y "max/_ =,0aH / m,
HEZ=X 16 1000

rne Cy = 1,2 — adpoauHamuyeckuil Kod(QQUIMEHT J0OOBOrO CONPOTHUBIIEHUS BETPY,
OTHECEHHBIN K MJIOIAAN CEYeHUsI TPOBO/JIA;



Tab.uya I76

A3poaHHAMUYEeCKHH KOI(pPUUHEeHT 1060BOr0 CONPOTHRICHUS NPOBo1a BeTpy C,,

[Ipoeona Koadpduumnent CL
OauHouHble NpoBoAa M TpoCkl AMaMeTpom Donee/mMenee 20 MM, a 1112
TaK)Ke MPOBOJA M TPOChI, MOKPLITHIE FOJI0NEAOM B
OIHHOYHBIE KOHTAKTHBIE NPOBO,1a M HECYLUME TPOChl KOHTAKTHOH 195
MOABECKH C YYETOM 3aKMMOB H CTPYH '
OaMHOUYHBIEC OBAIbHbIE KOHTAKTHLIE MPOBOAA 1,15

i

OIHHOYHBIE KOHTAKTHbLIE NpoBoJa ceueHueM 150 MM~ 1,30
JBOHHbIE KOHTAKTHbIE POBOAA MPH PACCTOAHUH MeKAY HUMH 40 MM 1.55/1.85
Ha HYNEBLIX MECTax M Hacklnax Ao /0onee 5 m ? ’

[TpoBona Koaddurment Cx

OnMHOYHBIE TPOBOJA M TPOCHl ITHAMETPOM
6onee/menee 20 MM, a Tak)Ke MMPOBOJIA M TPOCHI,
HOKPBITBIE TOJIOIEIOM

Vmax'HOpMaTI/IBHaH CKOPOCTBb BETpPa IIPH I'OJIOJICAC

Berposoii paiion Poccun 1 2 3 4 3)

HopmatuBHas ckopocth Berpa | 13 14 15 18 19
TIPH TOJIONIETIE

KV— KO3(1)(1)I/II_II/IGHT BETPOBOTO BO3/ICHCTBUSA B 3aBUCUMOCTH OT peJILe(ba MECTHOCTH



XapakTepucThKa MECTHOCTH U
3HAYEHUE IIEPOXOBATOCTH Zo

3nayenue ko3 duumenta Ky I pa3InIHOTO NPOpUIIs yu.

Briemka rimyOuHOM, M

7 u 6oitee

Ho 5

Hynesoe
MECTO

Hacpmmu, scrakansl, BRICOTOM, M

Ho 5

Tlo 10

o 15

OTtkpbiTas pOBHas
MOBEPXHOCTh 6e3
PacTUTEIBbHOCTHU; TOBEPXHOCTh
03€p, BOJAOEMOB U MOpEH ,
noiimMa KpynHsix pek Zo=0,05 m

0,98

1,1

1,26

1,35

1,43

1,3

Crens, paBHUHA, JIyT Zo=0,1M

0,8

0,93

11

1,18

1,21

1,3

OTtkpbiTas paBHUHHAs
MECTHOCTb C HEBBICOKHM ( 10
4-5 ™M) peakum JiecoM
KycTapHUkoM: Zo=0,15m

0,7

0,83

1,0

1,09

1,16

1,22

OTkpbITass XOJIMHUCTas WU
paBHMHHAs  MECTHOCTb  C
PEIKUM JIECOM BBICOTOU 6-7 M,
cagamu, mapkamu: Zo=0,2m

0,65

0,77

0,94

1,03

1,1

1,15

YyacTkw, 3aNIUIICHHBIC
JIECO3AILUTHBIMU
HaCaXKICHUSIMU, HE
MOANIKAITUMHI  BBIPYOKE
CTaHIIUH B npezaenax
CTaHIIMOHHBIX MTOCTPOEK
Zo=0,5Mm

0,43

0,55

0,73

0,85

1,0

1,13

He mnomnexamue BeIpyOKH
T'yCTOH JIEC C BBICOTOM € MEHee
10 M ; ropox co 3AaHUAMH
BeIcoTOM O60ee 10Mm; Zo=1,0Mm

0,27

0,38

0,6

0,78

0,95

1,03

BerpoByto Harpy3ky Ha KOHTAKTHBIM TMPOBOJ B PEXKUME MaKCHUMaJIbHOTO BETpa MOXKHO
paccuuTaTh 1o opmyie:

(KV vaax)z x H
16 1000

Paccunrtarh BeTpoBYyIO Harpy3Ky Ha HECYLIUH TPOC, MOKPBITHIN T0JI0JIEJOM MOYKHO 1O (hopMyJie:

(Ky xVp )? " (d+2bp)M

,0aH /m,

Pxn =Cx

Prur =Cx ,
16 1000
PaccunTaTh BETPOBYIO HArpy3Ky Ha KOHTAKTHBIM IPOBOJ, MOKPBITHIA TOJIOJEAOM MOXKHO IO
dbopmye:
2
K., xV, (H +b )
Prkn =Cx ( v I') X P ,0aH / M,Pacuer mnpoBOJOB HA COBMECTHOE JEHCTBHE

16 1000
BEPTUKAJIBHBIX (Macca MPOBOJOB, TOJIONEA) U TOPU3OHTAIBHBIX (JIaBJICHUE BETPa) Harpy30K BEAYT IO
CyMMapHbIM  (pe3yJbTHPYIOIIMM) Harpy3kaMm, OIpeleIsieMbIM TE€OMETPUUYECKUM  CII0KEHHEM
BEPTUKAJIBHBIX Y TOPU3OHTAIIBHBIX HATPY30K.



CyMMapHy10 Harpy3Ky Ha HECYIIMH TpOC MpU MaKCUMaJIbHOM BETPE MOXHO PacCUMTaTh I10

dbopmyre:

2 2
Avmax =\9n +,DHT,0(JH/M

CyMMapHy10 Harpy3Ky Ha HECYIIUH TPOC B PEKUME TOJI0JIe[]a C BETPOM MOXHO PACCUUTATh MO

dbopmyre:

el AN

©oNo O

[EEN

RO ~NoGOMLNE

Hown

o o

0.

0.

2 2
Q2max =\N9rn +p2Hm,0aH/M

ITopsA 0K BBINONIHEHUS

PaccuuTath Harpy3Kky oT COOCTBEHHOTO Beca LIETTHOW KOHTAKTHOM MOIBECKH.

Paccunrare Harpy3Ky Ha HeCyIUi TPOC OT Beca roJIojiea.

Paccunrars Harpy3Ky Ha KOHTaKTHBIM IIPOBOJI OT BECA I'OJIOJIENA.

PaccuuraTe Harpysky OT Beca BCEX IIPOBOJOB LENHOW KOHTAaKTHOM IOJBECKH, MOKPBITBIX
TOJIOJIEZIOM.

Paccunrare BeTpOBYIO Harpy3Ky Ha HECYIUH TPOC B PEKUME MaKCUMaJIbHOT'O BETpa.
Paccunrarh BETpOBYIO Harpy3Ky Ha KOHTaKTHBIN IIPOBOJ B PEKUME MAKCUMAIILHOI'O BETPA.
Paccunrare BeTpOBYIO HAarpy3Ky Ha HECYIIUN TPOC, TOKPBITHIA FOJIOJIEAO0M.

Paccunrarh BETpOBYIO Harpy3Ky Ha KOHTaKTHBIN IIPOBOJ, IIOKPBITHIN I'OJIOIEI0M.
Paccunrars CyMMapHy0 Harpy3Ky Ha HECYLIMM TPOC IIPU MaKCUMaJIBHOM BETPE.
Paccunrars cyMMapHyIO Harpy3Ky Ha HECYIIUH TPOC B PEXKUME I'OJI0JIEAA C BETPOM.

Coneprxanue oTyera

PacueT Harpy3ku oT COOCTBEHHOIO Beca LIETHONH KOHTAaKTHON MOJBECKH.

Pacyer Harpy3ku Ha HeCyIUI TPOC OT BECA rOJI0JIEA.

Pacyer Harpy3ku Ha KOHTaKTHBIN IIPOBOJ OT BECa rOJI0JIENAA.

Pacuer Harpy3ku OT Beca BcexX IIPOBOJIOB LIEMTHOW KOHTAKTHOM ITOJBECKH, IIOKPBITBHIX IOJIOJIEI0M.
Pacyer BeTpOBOI Harpy3Ku Ha HECYILUI TPOC B PEKUME MAKCUMAJIBHOTO BETPA.
Pacyer BeTpoBOI Harpy3ku Ha KOHTAKTHBIN IPOBOJ B PEKUME MAKCUMAJIBHOTO BETPA.
Pacuer BeTpoBOI Harpy3ku Ha HECYIIMI TPOC, IOKPBITHIN T'OJI0JIEIOM.

Pacyer BeTpoBOI Harpy3ku Ha KOHTaKTHBIN IIPOBOJI, IIOKPBITHII TOJIOJIEIOM.

Pacuer cymmapHO# Harpy3Ky Ha HECYILMM TPOC IPU MaKCUMaJIbHOM BETPE.

Pacyer cymmapHO Harpy3ku Ha HECYLUI TPOC B PEKUME T'OJI0JIENA C BETPOM.

BriBobI.

KoHTpoibHBIE BOIPOCH

IlosicHuTe, M1 4ero MpoOM3BOLAT pacueT HArpy3oK, JEHCTBYIOIIMX HA IPOBOAA KOHTAKTHOMN
CeTH.

VYkaxute, kKakue (akTopbl BIUAIOT Ha U3MEHEHUE I'0JI0JIETHOW Harpy3KH.

PacckaxuTte, 4To Takoe KO3 UIMEHT Neperpy3KH.

ITosicHuTe, MOYeMy Ha KOHTAaKTHOM IIPOBOJIE T'OJIOJIEIHAs HArpy3ka IIPUHUMAETCS B J1Ba pasa
MEHBIIIE, YEM Ha HECYLIEM TPOCE.

OObsicHUTE, OT YEero 3aBUCUT BEJIMYMHA BETPOBOM HArpy3Ku Ha MPOBOJA KOHTAKTHON CETH.
[Tosicaute, moyeMy IpH pacdyeTe BETPOBOW HArpy3KM Ha KOHTAKTHBIM NMPOBOX JUIsl pacyeTa
IIPUHUMAIOT BBICOTY CEYEHHUsI KOHTAKTHOTO IIPOBOJA.



Tab.uya 176

A3poaHHAMHUYeCKHH KOdpULHEHT 1060BOT0 CONPOTURICHHUS NPoBo1a BeTpy C,,

[TpoBona Ko3dpduumnent CL
OauHouHbIE NTPOBOAA M TPOCH! AMaMeTpom Donee/menee 20 MM, a 1112
TaK)X€ MPOBO/JA H TPOCHI, MOKPLITHIE FOJI0NEA0M T
OIHHOYHBIE KOHTAKTHBIE MPOBO1A H HECYLLHME TPOChl KOHTAKTHOH 195
NOABECKH C YYETOM 3aKMMOB H CTPYH '
OaMHOYHBIE OBaIbHbIE KOHTAKTHLIE MPOBOAA 1,15

h

OOHMHOYHbIE KOHTAKTHbIE MPoOBOAa ceueHueM 150 MM~ 1,30
JIBOHHbIC KOHTAKTHbIE MPOBOAA NPH PACCTOAHUH MEKIY HUMH 40 MM 1.55/1.85
Ha HYNEBLIX MECTax M Hacblnsax Ao /0onee S m ? ’

IIpakTH4eckoe 3aHsAATHE

Pa3znen 12. Pesieiinasi 3ammra oT1eIbHBIX 3JIEMEHTOB CHCTEMbI 3JIEKTPOCHAOKEHHU ST

Tema 12.1 Pesieiinast 3amuTa 3J1eKTPUYECKUX ceTell U 000py10BaHuUs

Tema: M3ydyeHue cxembl 3alIUThl IPUCOETUHEHUS.

Leap paboThl: HAYYUTHCS PACCUUTHIBATH U BEIOWPATh AJIMHBI IPOJIETOB LIETHOW KOHTAKTHOMN MOJIBECKH.
Hcxoanble naHHBIE: B KaueCTBE MCXOJAHBIX JAHHBIX BBIOMPAIOTCS JaHHBIE MPOBOJAOB MO Taba. 2 U
Harpy3Ku, paCCYMTAHHbIE B IPAKTUYECKOM 3aHATHH Ne 4.

Wcxonusie nanaeie cBoauM B Ta0. 11.

Harpy3ku, aeiictByrone Ha IpoBOIA LIETTHON Harsoxenne
o MPOBOJIOB,
KOHTaKTHOM mmoaBecku, gaH/m
Tumn nmaH
KOHTAKTHOH
HECYIIEro Tpoca KonraxTn
IOJIBECKU
a Okrt | Pxn [Pt [Prxn | Prar (On gro | Qvmax | Ormax y oro
IIpoOBOJA

Tun MMOABECKU IO PETYIUPOBKEC HATAKCHUSA IPOBOJOB — IMOJYKOMIICHCHUPOBAaHHAA

KoHcTpykTHBHAs BBICOTA 1IETTHON KOHTAKTHOM MOJABECKH NMEPEMEHHOr0 Toka, h = 1,8 m

KoHcTpykTHBHAS BBRICOTA 1IEMTHON KOHTAKTHOW MOJBECKU MOCTOSIHHOTO TOKa, h =22 M

HepeMeHHHﬁ TOK — KOHCOJIX U30JIMPOBAHHBIC

IlocTostHHBIN TOK — KOHCOJIH HEHU30JIMPOBAHHBIC, KOJIMYECTBO U30JISITOPOB B TUPJIAHAC — 2 mIT.

Harspkenne mpoBOAOB IEMTHOM KOHTAKTHOM TMOJBECKHU CIEMYeT BBIOpaTh, MOIL3ysch [7, c. 170, Tad.
I14].

KpaTkue TeopeTH4yeckue cBeeHUsI

HopmanbsHoe B3anMo/IeliCTBHE TOKOIIPHEMHUKOB C KOHTAKTHBIMH TIOJIBECKAMU MPH BETPE MOKET OBITh
HApPYIICHO BCIICJACTBUE OOJIBITUX TOPU3OHTAIHHBIX OTKJIOHCHUH KOHTAKTHOTO MPOBOIA OT ocH
TOKOTIPUEMHUKA, JUTUTEIbHBIX YCTOWYHMBBIX BEPTHUKAJIBHBIX KOJeOaHWN  MPOBOJIOB

KOH-



IIEMHBIX M0/IBECOK B MpoJjeTax. [Ipu cuinbHOM BETpe MOXKET MPOU30UTH OOPHIB WIIH BCIICACTBUE KACAHUS
3a3eMJICHHBIX KOHCTPYKIUI Tepexor MPOBOIOB.

YroObl 00ecrednTh BETPOyCTOWYMBOCTh KOHTAKTHOM MOABECKH, HEOOXOJMMO MPaBUILHO BHIOpATh
JUINHBI 1Tp0J1eTOB. OT JUIMHBI TPOJIETOB 3aBUCUT U CTOMMOCTb COOPY>KEHUS U HKCIUTyaTallil KOHTAaKTHON
cetu. [ToaToMy npH MPOEKTUPOBAHUN KOHTAKTHON CETH JUITMHBI €€ MPOJIETOB yCTAaHABIMBAIOT BCET 1A 110
BO3MOXHOCTH OOJBIIMMH, HO C YYETOM OrPAaHWYEHUH, BbI3bIBAEMBIX YCIOBUSAMHU OO€CHEUEHUs
HAJIC)KHOUN pabOTHI.

OCHOBHBIMU OTPAaHUYEHUSMHU SBISIOTCS: JONYCTUMOE OTKJIOHEHHUE KOHTAKTHOIO MPOBOAA OT OCHU
TOKOIIPUEMHHUKA B TIPOJIETE MOJ ACHCTBUEM MAaKCHMAJIbHOTO BETpa WJIHM BETpa IpH ToJojielae Ha
pOBOJAX.

Pacuer mMH TPOJNIETOB BBIMOMHSETCA JUISL TJIABHBIX M OOKOBBIX JKEJIE3HOAOPOXKHBIX ITyTeH
KEJIe3HOIOPOKHON CTaHLIMU U NeperoHa, /Ui KOHTaKTHOM MOJIBECKH, PACIOI0KEHHOW Ha HACBIIU U B
BBIEMKE, a TAaKXKe JUIS [TOJIBECKU Ha KPUBOM y4YacTKE KeJIE3HOJOPOKHOTO My TH.

CHayaza npou3BOAUTCS BEIOOP PACUETHOIO PEKUMA.

Jlnist BBIOOpaA pacyeTHOro PeXMMa CPAaBHUM FOPU30HTAIbHbBIE BETPOBBIC HATPY3KH B JIBYX PEXKHMAaX: B
peKMMe MaKCUMAaJIbHOTO BETpa M B PEXKUME rojojefa ¢ BETPOM. 3aTeM I10 HauOousbLIeld Harpyske
BbIOEPEM PACUETHBII PEXKUM.

Jnis pacderoB BbIOMpaeM u3 Tab. 11 HeoOXoauMbIe JaHHBIE.

CpaBHHMBaeM BEJIWYHHBI BETPOBBIX HArPY30K Pxn M Prii JACHCTBYIOMIMX Ha LEMHYIO KOHTAKTHYIO
IIOJIBECKY B PEKHME MAaKCUMAJIbHOTO BETpa U B PEKUME Irojloye[a ¢ BETPOM U BbIOMpAaeM pacueTHBIN
PEXUM TI0 BEJIMYMHE HAUOOIBIIEH HATPY3KH: P, PIKIT

Ecnu pacyeTHbIM pexxuMoM OyleT peXUM MaKCHUMaJIbHOIO BETpa, 3TO 3HAYMT, YTO HAUOOJIbLIME
Harpy3Kd KOHTaKTHas MOJBECKA BOCIPHHUMAET UMEHHO B 3TOM pexume. Eciu pacueTHbIil pexum —
pPEeKUM rojojiesa ¢ BETpOM, TO W JUIMHY INpojieTa Mbl OyJeM pPacCUUTHIBATH C YYETOM Harpysok,
BO3HHUKAIOIINX B PEKUME T'OJI0JIEIA C BETPOM.

OKBHMBaJICHTHAasi Harpy3ka — 3TO Takas Harpys3ka, KOTOpas BbI3bIBAE€T TAKOE K€ TOPHU3OHTAIbHOE
OTKJIOHEHUE KOHTAKTHOTO MPOBO/IA, KaK M HATPY3KH, BOZHUKAIOIINE B KOHTAKTHOM IPOBOE OT PEAKIIUU
B CTPYHE IpU B3aUMHOM BETPOBOM OTKJIOHEHHH KOHTAKTHOI'O IIPOBOJIA U HECYILETO TPOca.

JlomycThM, 4TO 3Ta Harpys3ka paBHa HYJIO, TOTAAa MPOU3BOJUM pPAcueT MAaKCHUMAIBHO JOIyCTUMOU
JUIMHBI IIpoJieTa 0e3 yueTa S5KBUBAJIIEHTHOM Harpy3Ku o Gopmyie:

I max 2 I:)L * |:b;<.don - yk + \/(bk.()on _yk )2 - az le

Kn
I'ne K-natspkeHne KOHTaKTHOTO mpoBo, AaH;
D non — TOMYCTUMOE TOPH30HTAILHOE OTKIFOYEHUE KOHTAKTHOT'O MMPOBO/Ia OT OCH TOKOTIPHEMHHUKA, M;

brson =0,5 M [L,¢.23];

a — 3Ur3ar KOHTaKTHOT'O TIPOBOIA,M [2, c.23];

Y« — MPOTUO OMOPHI MO JICHCTBUEM BETpa Ha YPOBHE 10JIBeCa KOHTAKTHOTO MTPOBOIA [5, c.146]
Pacuer cpenHelt UIMHBI CTPYHBI IIPOU3BOIUM 10 (hopmyiie:
90 ® e
S, =h-0115="—7: m,
T

o

rje h- KOHCTPYKTHBHAS BBICOTA I[EMTHON KOHTAKTHON TOJBECKH,M;
T, - HaTsHKEHHE HECYIIEro Tpoca, COOTBETCTBYIOIIHME OECIPOBECHOMY IMOJOXKEHHIO KOHTAKTHOTO
npoBoza, naH;
T, =0,8*Tmax —IUT OUMETAITMYECKUX HECYIIIHX TPOCOB;
T, = 0,75*Tmax— U151 METHBIX HECYIIUX TPOCOB;
Tmax — MAKCUMAJIbHOE JIOMYCTUMOE 3HAUEHHUE HATSHKEHUS! HECYILIETO TPOCa U3 UCXOIHBIX TAHHBIX.
Teneps MO UMEIOIMUMCS pacdeTaM MbI CMOXKEM PAaCCUYUTATh 3HAYECHUE DKBUBAJICHTHOW HArpy3KH I10
dbopmye:



_8KT(h,*py,

Prir — Pur ¥ K |2 q +¥Yr =Yk
— max VvV max , H/ ,
P, 10,65, KT At
T+K+—"5—
g](l‘[ >l<Imax

I'ne hy- amuHa Mo ABeCHOM THPIISHIBI H30ITOPOB HECYIIETO TPOCa, [5, c.146];
YT - IOIyCTUMBIA TPOTUO OMIOPHI MO/ ACHCTBHEM BETpa HAa YPOBHE MOJIBECA HECYIIIETO TPOCca

[4,c.146]

T — HaTsHKEeHHE HECYILETO TPOCa;
T =THOM — 111 KOMIIEHCUPOBAHHBIX IIEMTHBIX KOHTAKTHBIX MIOJIBECOK
T =Trax — AJId TIOJTYKOMIICHCUPOBAHHBIX HCITHBIX KOHTAKTHBIX ITOABCCOK

JUIMHy oBECHON TUPISHABI U30JISITOPOB HECYILEr0 Tpoca MPUHUMAIOT paBHOi 0,16 M (JuiHa cepbru
Y celljia) MPU U30JIMPOBAHHBIX KOHCOISIX; 0,56 M — mpu ABYX MOJBECHBIX M30JIATOpax B rupisiaiae; 0,73
M — npu Tpex; 0,9 M — npu yeTsIpex.

Jlanee mpous3BOAMM pacdyeT MAaKCUMAJIbHO JOMYCTHUMOW JIMHBI MPOJIETAa C YYETOM HSKBHBAJICHTHOM
Harpys3Ku:

Imax =2 ﬁ * |:b)<.z)0n - yx + \/(bx.don - yk )2 - a'2 :| ,M,
Kl — Mo

Lo < liax
CpaBHUBaeM IMOJIyYCHHbIE BEIMYMHBI AJTUH MPOJIETOB MEXAY COOOH, OHM JOJDKHBI OTIUYATHCA HE
Ooiiee, yeM Ha S5 %.
HToroBble 3HaUEHUS JITMH MPOJIECTOB ONMPEACIISIOTCS COracHo [2, ¢. 26, Tabn. 2.6.2].

ITops0K BBINOJIHEHUS
1. BoiOpaTh pacueTHBIN PEKUM.
2. PaccuuTarh BEIMUMHY MaKCHUMaJbHO JOMYCTMMOH JUIMHBI IIposieTa 0e3 yueTa SKBUBAJIEHTHOU
Harpys3KHu.
3. PaccunTaTh BeIMUMHY CpeAHEN JAJITMHBI CTPYHBI.
4. PaccuMTaTh BEIUYMHY SKBUBAJICHTHON HArpy3KH.
5. PaccuuTaTh BeIMUMHY MaKCUMaJlbHO JOIMYCTUMOMW JUIMHBI MPOJIETa C YYETOM SKBHBAJIEHTHOM
HarpysKH.
6. IlpomsBecTr OKOHUYATEIHHBIN BHIOOD ITMHBI TPOJIETA IEMTHONH KOHTAKTHOW TIOJIBECKH.
Conepxanue oT4yera
1. Omnwucanue BbIOOpa pacuETHOTO PEXHUMA.
2. Pacuer BenMYMHBI MaKCHUMAaJbHO JOIYCTUMON JUIMHBI IMposera 0e3 ydeTra SKBUBAJEHTHOU
Harpys3KH.
3. Pacder Benm4MHBI CpeHEH JUIMHBI CTPYHBI.
4. Pacuer BeTWYMHBI SKBUBAJICHTHON HArpy3KH.
5. Pacyer BenuuMHBI MaKCHMMaJbHO JOMYCTUMOW JUIMHBI IpOJIETa C YYETOM SKBHBAJICHTHOM

Harpy3KH.
6. OxoHuaTeNbHBII BBIOOP ATUHBI TPOJIETA [EMHOW KOHTAKTHOM MOJIBECKH.
7. BrniBoapl.

KonTpoJbHbBIE BONPOCHI
1. Kax M0oxHO 00ecreunTh BETPOYCTOMYMBOCTD LIEMTHOM KOHTAKTHOM MOABECKU?
2. Yro yuyuTHIBACT SKBUBAJICHTHAS Harpy3Ka?
3. Uro o3HavaeT pacueTHHIN PEKUM MaKCHMAaIbHOTO BeTpa?
4. Tlouemy nisi TOJYKOMIIEHCHPOBAHHOM IOJIBECKM BBIOMPAETCS MaKCHUMAalIbHOE HAaTSKEHUE
HECYILETO TPOCa, a i1l KOMIIECHCUPOBAHHON — HOMUHAJIbHOE HATSHKEHUE?
5. Tlouemy BaxxHo onupatbest Ha TpeboBanust [IYTOKC [2] npu okoHUaTeTbHOM BBIOOPE JITHMHBI



nposera’?

IIpakTnyeckoe 3ansiTue

Tema 12.1 Pesielinast 3amuTa 3J1eKTPUYECKUX ceTell H 000py10BaHUs

Tema:l3yueHne NpUHIMIHATBPHON CXEMBI 3aIUTHI TUHUU OT MEeKTydazHpix K3.

Lesb 3ansTHA: TPUOOPECTH NPAKTUYESCKHE HABBIKU B JICJICHUM KOHTAKTHOM CETH HA OT/IEIbHbIE CEKLIUU
U COCTAaBJICHUU CXEMbI MUTAHUS U CEKIMOHUPOBAHUS KEJIE3HOJOPOKHOW CTAHIIMM U MPHIIETAIOIINX
IIEPETOHOB.

Hcxoanble JaHHBIE: CUCTEMY TOKa BbIOpaTh U3 Tabi. 2, HOMEp CXEMbI 33/1aeTCsl MpernoiaBareiem [8,
npuiioxxenue 1].

KpaTtkue Teopernueckue cBegeHHs

Ha snexrpuduunpoBannsix tunusx I1IC momyyaer 3JeKTpOIHEPTHI0 Yepe3 KOHTAKTHYIO CeTh
OT TSTOBBIX IOACTAHIUH, PACIIOJIOKEHHBIX Ha TAKOM PACCTOSIHUM MEXIy HHMH, 4YTOOBI OBLIO
obecrieyeHo cTabmiIbHOEe HOMUHANIBHOE Hanpspkenne Ha DIIC u paboTana 3amuTa OT TOKOB KOPOTKOTO
3aMbIKaHUSI.

JUist KaXKI0T0 y4acTKa 3JeKTpU(PHUIMPOBAHHOHN JIMHUH MIPH €€ MPO- THPOBAHUH pa3pabaThIBAIOT
cxeMy mnuTaHus U cekuuonupoBaHus OK aktHoil ceru. Ilpu paspaborke cxeM NHUTaHUA U
CeKIIMOHUPOBAHUS KOHTAaKTHOW CETH AIIEKTPU(DUIIMPOBAHHONH JIMHWUU HUCHOJB3YIOT THIIOBEIC
MPUHIIUIIAATIBHBIE CXEMbl CEKIIMOHMPOBAHHS, pa3paOOTaHHBIE HAa OCHOBE OIMbITA JIKCIUTyaTalllH, C
YU€TOM 3aTpaT Ha COOPYKEHUE KOHTAKTHON CETH.

[Ipu cocTaBieHHH CXEMBbI CEKIIMOHUPOBAHUS KOHTAKTHOMN CETH Ha JKEJIe3HOIOPOKHON CTaHIINH
YHCIIO CEKIIUHI TOJHDKHO OBITh BBIOPAHO B COOTBETCTBUU € pabOTOH ’KeIe3HOJOPOKHOM CTAHIINH, a TAKKE
YCIOBUSIMU OO€CieueHHUs HAJeKHOCTH PaboThl CETH U yI0OCTBaMU €€ OOCITYKIBaHUSI.

W3nunee apoOieHNEe KOHTAKTHOM CETH Ha CEKLMU CHMYKAET €€ HaJEeKHOCTb, YCIOXKHSET U
YIIOpOXKAeT ee yCTPOUCTBO.

Ha cxeme nomkHO OBITH MPETyCMOTPEHO NHUTAHHUE KOHTAKTHOW CETHU >KEJIE3HOIOPOKHOM
CTaHIIMK M MPUJIETAIONIUX MMEPErOHOB, MPOAOJIbHOE CEKIIMOHUPOBAHUE (OTAEICHNE KOHTAKTHONW CETH
JKEJIE3HOJOPOKHOM CTaHIIMM OT KOHTAKTHOW CETHU IEperoHa) M IONEPEYHOE CEKIMOHUPOBAHUE
(BBIIEIIEHUE TPYIIIHI JKEIE3HOI0POKHBIX IMTyTeH B OTAEIbHBIE CEKILIUN).

Ha npomexyTOUYHBIX JKEIE3HONOPOXKHBIX CTAaHIUSAX MPEIyCMATPUBAIOT CEKIMOHUPOBAHHE
KOHTaKTHOM CETH C 00eUX CTOPOH KENe3HOAOPOKHON CTAHIIHH.

[IpononbHOE CEKIIMOHUPOBAaHUE TpEeAycMaTpUBaeT pas3felieHue B OTJENbHbIE CEKIUU
KOHTaKTHOM CETH IEPErOHOB OT KOHTAKTHOM CETH IKEJIE3HONOPOKHOM CTaHLMU IO IJIABHOMY
KEJIe3HOJOPOKHOMY ITyTH. OHO OCYHIECTBIISIETCS TPEXIPOJIETHBIMU H30JUPYIOIIMMU CONPSIKEHUSIMU
AQHKEPHBIX YYaCTKOB Ha IIOCTOSHHOM TOKE, a Ha IEPEMEHHOM TOKE — TPEXIPOJIETHBIMU
M30JIUPYIOIIMMHU COMNPSDKEHUSIMM U HEUTpalbHBIMU BCTaBKaMM (Ha TOM KOHIIE KEJI€3HOJO0POKHOU
CTaHLUU, TJIe PacMOI0XKEeHa TATOBas MOJACTAHIUSA, TOJKHO OBITh PEAYCMOTPEHO pa3/iesieHHe CeKIUH,
MUTAIOIIUXCS OT Pa3HBIX (a3 NEPEMEHHOT0 TOKa).

N3onupyromue conpsKeHus, pa3aessiolie KOHTAKTHYIO CETh JKEIE3HOAOPOKHBIX CTAHLUN U
NEPETOHOB, JOHKHBI OBITH PACMOJIOKEHBl MEXIY BXOAHBIMU cBeTOQopamMu WM 3HakoM «I'paHuia
HKEJIE3HOJOPOKHOM CTaHIMU» U NEPBBIMU BXOJHBIMU CTPEJIOYHBIMH NEPEBOJIAMU JKEJIE3HOJOPOKHOM
CTaHIIUH.

HeiitpanbHas BcTaBka pacrosaraercsi 3a BXOJAHBIM CBETO(QOPOM B CTOPOHY IeperoHa. Jinuny
HEUTpaJbHOW BCTAaBKM BBIOMPAIOT C YYE€TOM HaXOASIIUXCS B OOpAILlEHUU CEpUi 3IIEKTPOBO30B U
anekTponoe3noBlIntanne Ha NPoOOIBbHBIE CEKIIMM [TOJAETCS 110 HE3aBUCUMBIM IIUTAL0, LIUM JIMHUAM —
dugepaM KOHTAaKTHOW CETH, Yepe3 HOpPMAIbHO BKIIIOUEH, HbIE CEKLIHUOHHbIE Pa3beIUHUTEIN.
Pa3benuuuTeny, ycTaHaBiIMBaeMble HA NMUTAKOLIUX JUHHUIX, Ha CXEME NMUTAaHUS U CEKLMOHUPOBAHHUS
0003Ha4ar0T OykBOit @ ¢ MPUCBOEHHBIM HOMEPOM (COTJIACHO HOMEPY CEKITUH ).

W3onupytomuye COnpsbKeHUsl JOJDKHBI OBITh 3alllyHTUPOBAHBI MPOJOJIBHBIM CEKIIMOHHBIM
pa3beANMHUTENIEM, KOTOPBIA MpeAHa3HaueH JUIsi Pe3epBUPOBAHMSI MUTAHUSI CMEXKHBIX MHPOAOIBHBIX
CEeKIM 1 17151 0€30MacCHOCTH MPOU3BO/ICTBA PA0OT Ha U30JIUPYIOIIEM COMPSKEHUH.



Bce BbllleHa3BaHHBIE pPa3bEAMHUTENM HMMEIOT MOTOPHBIM IPUBOJX M YIPaBISIIOTCS IO
TEJICYTPABIICHHUIO.

JUnst IyHTUPOBAHUS HW30JUPYIOIIUX CONPSKCHUM HEUTPAIbHOM BCTAaBKM YCTAHABIMBAIOT
CEKLMOHHBIE PA3bEIUHUTENN C PYYHBIM MPHUBOJOM, HOPMAJIBHO OTKJIIOYEHHBIE, JJISI TOTO, YTOOBI
HEBO3MOXKHO OBLJIO IEPEKIIOUUTh TAKUE PA3bEAUHUTENH C MYJIbTa TEJICYIPaBICHUS OIIMO0YHO UITH U3-
32 UCKa)KEHUSI KOMaH/Ibl TEJICYIPABICHMUS.

PazpesrHUTENN U30IUPYIOUINX CONPSKEHUN TOJDKHBI OBITh 0003HAYEHBI 3arIaBHBIMUA OYKBaMU
pycckoro andaBuTa, KOTOpbIE HAHOCAT HA IPUBOE Pa3beAUHUTEIIS.

[lonepeyHoe CEKIIMOHUPOBAHUE KOHTAKTHOM CETU MEXIY KEJIE3HOJOPOKHBIMU IYTSIMU
OCYLIECTBIISIETCS CEKIIMOHHBIMH M30JIATOPaMU, MONIEPEYHBIMU Pa3beIUHUTEISIMH.

IIpu nonepeyHoOM CEKLIMOHUPOBAHUU B OTAEIIbHBIE CEKIIUU BBIIEISAIOTCS KOHTAKTHBIE II0JIBECKU
[JIABHBIX JKEJIE3HOJOPOXKHBIX IIYTEH NEPErOHOB W IKEIE3HOAOPOXKHBIX CTAaHUUW Jpyr OT ApYTa;
KOHTAKTHBIE IIOJIBECKH OOKOBBIX KEJIE3HOJOPOKHBIX MYTEH OT IVIaBHBIX JKEJIE3HOJOPOKHBIX ITyTeH;
KOHTAKTHBIE TOJBECKU MyTEeH ISl MPOU3BOACTBA MOIPY304YHO-PA3TPY30YHBIX pabOT Ha MOIbE3AHBIX
KEJIE3HOJOPOKHBIX IMYTAX U TYNHKAX, a TAKKE KEJIE3HOJOPOKHBIX ITyTeH AJi IPOU3BOACTBA padOT AJis
OCMOTpAa Kpblilie- BOr0 000py10BaHUS MOJBUKHOIO COCTaBa; KOHTAKTHBIE CETH COPTUPOBOYHBIX TOPOK
1 JKEJIE3HO0POKHBIX ITYTEH CIIELUaIbHOTO Ha3HAYEHUS.

[Iuranne Ha monepevyHble CEKIUU MOAAETCS OT IVIABHOTO KEJIE3HOJOPOKHOIO IYTH 4Yepe3
MOTIEpEYHbIE HOPMAJILHO BKJIFOUEHHBIE CEKIIMOHHbIE pa3beAMHUTENN. Ha ceKIun KOHTaKTHOM ceTH, e
MPOU3BOJIATCS MOTPY30YHO-PA3TPYy30UHbIE PabOThI, Pa0OTHI MO OCMOTPY KPBIIIEBOIO 000pYAOBaHUs
MOJIBUYKHOTO COCTaBa MUTAHUE [10/IAETCS Yepe3 pa3beAMHUTENN C PYUYHBIM INPUBOJAOM U 3a3€MJISIOIIUM
HOKOM. DTO BBIMIOJIHAETCS JIJIs1 TOTO, YTOOBI COOII0aIack 0€30MacHOCTh IPOU3BOJICTBA PaboT co CTPoO-
HOJIbHBIMM KpaHaMHU M MOJABEMHBIMM MEXaHU3MaMHU W IPH MOABEME Ha BbICOTY. Ilpu oTkiroueHun
CEKILIMM OT NUTaHUs CEKIIMOHHBIN Pa3beUHUTENb OJJTHOBPEMEHHO 3a3EMIISIET €€ U, KPOME TOr0, CO3/1aeT
BUJUMBIN pa3pbIB UENH JUIs JIUL, IPOU3BOASIIUX PAOOTHI.

CeKkUMOHHBIE H30JSATOPbl M BO3AYIIHBIE CTPEJIKM JOJKHBI MMETh NPUCBOEHHBIM HOMED,
MoTepeyUHbIe pa3beIuHUTENN 0003HadaroTcs OykBoH 1 ¢ 3a3emisitomum HoskoM — OykBo# 3. K kax o
U3 yKa3aHHBIX OYKB B Cilydae HEOOXOAMMOCTH MOOABISIOT HU(POBOM MHAEKC, COOTBETCTBYIOIIMIA
HOMEpaM MOJIBECOK COEAUHAEMBIX JKEJIE3HOI0POKHBIX ITyTeH U HAIIPABJICHUH.

[Ipy ceKUMOHUPOBAHUU >KEIATENbHO OOXOAUTHCS MHUHHMAIBHBIM YHUCIOM pa3beAUHHUTENCH,
pacnojarath uX rpynmnamu, a He pa3MelaTh 110 BCel TEPPUTOPUU KEJIE3HOAOPOKHOM CTaHIIUH.

YcTaHoBKa IBYX pazbeAUHHUTENEH ¢ 000MX KOHIIOB CEKIIMHM HE JOIMYCKaeTCs, MOCKOJBKY 3TO
YCIIOXKHSIET OTIEPATUBHOCTH IEUCTBUI M HE 00ecrednBaeT 6€30MacHOCTb.

Ha cxemax nuTaHMs W CEKIMOHUPOBAaHUS KOHTAKTHOM CETM M NPOJOJBHBIX JIMHUHI
JEKTPOCHA0KEHUSI JOJDKHBI OBITh IOKa3aHbl YCJIOBHBIMH OOO3HAQUEHHUSMHU: KOHTAKTHasl CETb;
pa3beAMHNATENN B HOPMAJIBHOM IOJIOKEHUH, U30JUPYIOLINE CONPSIKEHUS aHKEPHBIX Y4acTKOB, HEH-
TpaJIbHbl€ BCTaBKM; CEKIMOHHBIE H30JISITOPHl W BO3AYIIHBIE CTPEIKH C TNPUCBOCHHBIMU UM
00O3HaUCHUsIMU HWJIM HOMEpaMH;, HOMepa IyTed KeJIe3HOJOPOXKHBIX CTAHLIUI U TEepEeroHoOB;
NOJIbE3THBIE KEJIE3HOJOPOKHBIE yTH TATOBBIX MOJICTaHIIHH, MPUMBIKAIOIIIE
HE3JIEKTPU(UIIMPOBAHHBIE JKEJIE3HOAOPOXKHBIE IyTH; TPAaHUIBl Y4acTKa, IMOJUIEKAILEro 3JIEKTPO-
CHa0KEHUIO.

[IpononbHble pa3beAMHUTENN OOEUX TOPJIOBUH OOOpPYAYIOT MOTOPHBIMU IPHBOJAMH,
yIpaBIsieMbIMHU IO TEJIEYTPABICHUIO.

Ha nwuraromeil J1MHUM IOCTOSHHOTO TOKA HEMOCPEACTBEHHO Y TANOBOM IMOACTAaHLUU
YCTaHABIMBAIOT Pa3beIUHUTENb C MOTOPHBIM NpuBoAoM. [Ipu nnune nuHum Gonee 150 M y mecra
MOJICOEINHEHUS TUTAIONIEH JIMHUU K KOHTAaKTHON CETH JIOIIOJHUTEIBHO MOHTUPYIOT Pa3beAUHUTEID C
MOTOPHBIM MPUBOOM.

[lo oxoHuaHMM pa3pabOTKHW CXEMbl MUTAHUS U CEKIMOHUPOBAHHS HEOOXOIUMO JIaThb ee
OlMCaHue. W

CxeMy NUTaHMS U CEKIIMOHUPOBAHUS BRIYEPUMBAIOT O€3 MaciiTaba.

IMopsinoK BHINOJHEHUS



1. BBIOMTHUTE TIPOJONBHOE CEKIIMOHUPOBAHME YYacTKa KOHTAKTHOW ceTu (Ha
cXeme).

2. BeImOMHUTE MOMEepeYHOe CEeKIMOHUPOBAHUE YYacTKa KOHTAKTHOW ceTu (Ha
cXeme).

3 [ToaxmrounTh MUTAHKUE HA MIPOJIOJILHBIC CEKIUU (Ha CXeMe).

4. [Tonkmro4nTh MUTAHUE HA ITOTICPEYHBIC CEKIMH (Ha CXeMe).

5 BBIIOTHUTE ONMCAaHUE CXEMBI TUTAHUS ¥ CEKIIMOHUPOBAHUSI.

Conep:xanue oTyeTa

1. BrironnHeHHas cxema MUTaHUs U CEKIIMOHUPOBAHUS.

2. JlaTh onucaHue MOHATUS MPOJIOIBLHOTO CEKIIMOHUPOBAHUS y4acTKa KOHTAKTHOM
CETH, YEM BBIIIOIHSIETCS.

3. JlaTh omucaHue MOHATHS MONEPEYHOTO0 CEKIMOHUPOBAHMS YYaCTKa KOHTAKTHOM
CETH, YEM BBIIIOIHSIETCS.

4, JaTte omucanue, Kak MOAKIIOYACTCS MUTAHUWE HA MPOAOJBHBIE U MOMEPEUHbIC
CEKIIMH.
KounTtpoJibHbIe BOPOCHI

1. Uto Takoe CeKIMOHUPOBAHME KOHTAKTHOU CETH?

2. UeM BBINOJHAETCS MPOI0JIbHOE CEKIIMOHUPOBaHKE?

3. OOBsCHUTE HA3HAYCHHE HEUTPATbHOU BCTABKH.

4, Uem BBIMOJTHAIOT MOMEPEYHOE CEKITHOHUPOBAHUE?

5. [ToueMy nmuTaHUE HAa KOHTAKTHYIO CETh TYNHUKOB U >KEIE3HOJIOPOKHBIX MyTEH,

NpeJHa3HAYCHHBIX Ui MPOM3BOJICTBA TMOTPY30YHO-PA3rpy304YHBIX paboT, Mojmaercs dYepes

pPa3bEAMHUATENN C 3a3€MIIIOIUMHU HOKaMu?

IIpakTHyeckoe 3ansATHE
Tema 12.2 PacueT yCTAaHOBOK 3aIIUT
Tema: «Pacuer yctanoBok MT3 1 TokoBOM 0Tceuku. BbIOOp CXeMbI COeMHEHHS TPaHC(HOPMATOPOB
TOKa.
Heap 3aHATHA: HAYUUTHCS ONPEENIATh YCIOBHBIE 0003HAUEHHs MPUHSATHIC HA MJIJaHAX KOHTaKTHOM
CEeTH
Hcxoanble 1aHHBIC: UCXOAHBIE JaHHBIE BBHIOMpArOTCA U3 Taba. 12 coryiacHO mosiokeHuro haMuimmn
o0yyJaroIerocs B xxypHaie.

Kpartkue Teopernueckue cBeeHHsA

HomorpamMMbl — 3TO KOMIUIEKC KPHBBIX, MOJYYEHHBIX B PE3YJIBTATE BBINOJHEHHUS PACUYETOB JUIMH
IPOJETOB C IOMOIIBI0O KOMIIBIOTEPHBIX TEXHOJOTMH MO JAWHaMudecko Meronuke [7, c. 177,
npuiokeHue 12]. OHM NO3BOJIAIOT ONPEAEIUTh MAKCUMAIBHO IOIYCTHUMYIO IJIMHY IPOJIETOB IS
MIOJIBECOK Pa3HbIX TUIIOB B PEXMUME MaKCUMAJILHOTO BETpa U B PEXKUME T'OJI0JIE/1a C BETPOM JJIsl IPAMBIX
Y KPUBBIX YYaCTKOB JK€JI€3HOAOPOKHOTO MyTH. IIpy 3TOM HE HY>KHO BBIIIOJIHATh YTOUHEHHBIX PacyeTOB,
a, 3Has 3aJ]aHHBIA TUI MOJBECKU U THI KOHCOJIEH, CIEIyeT MOJIb30BAThCA JaHHBIMU KIMMATHUYECKUX
YCIIOBUI U TaHHBIMH pelibeha MECTHOCTH.
[To HOMOrpaMMaM oNpeAeNnstoT ATUHY IPOoJIeTa B peKMME MaKCUMaIbHOTO BETPA U roJIojiefia C BETPOM.
OTO cneayeT BBINIOIHATH CIEAYIOIIMM 00pa3oM: MO KPUBBIM JIEBOM IUIOCKOCTH HaXOAAT TOUKY,
COOTBETCTBYIOIIYI0 CKOPOCTHM B€Tpa M TOJIIMHE CTEHKH rosiosnena. OT 3TOM TOYKM NPOBOAUM
TOPHU30HTAJIb J0 MEPECcCeYeHUsl C KPUBOI, COOTBETCTBYIOMIEH penbedy MECTHOCTH — MPSIMOMY y4acTKy
NyTH WIM 3a/laHHOMY 3HadeHHI0 KpuBOH. [lo momyuyeHHOMY mepecedeHHMIo U ONpeAessioT UIMHY
IIpoJIeTa.
Tak onmpenensitoT JUIMHY MpoJeTa A JIBYX PEeKHMOB — pPEKHMMa MaKCUMaJIbHOTO BETpa U pexXuMa
rojosiena ¢ BETPOM, CPaBHHUBAIOT MEXAY COOOM M ONMpEneNsioT pacyeTHhIM peXUM 10 HauMEHbIIeH
BEJIMYMHE JJIMHBI Tpojera. MToroBble 3HaYeHHs UIMH MPOJETOB HE JOJDKHBI MPEBBILIATH JJIUHBI
IPOJIETOB, OIpeJieNIeHHbIE B [2, ¢. 26, Tabu. 2.6.2].
IIpakTHyeckoe 3aHsATHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKH B CHCTEMBbI 3JICKTPOCHA0KEHU S



Tema: N3zyuenne cxemsl AIIB BJIL.

Lenb 3aHATHA: Hay4YUThCSA BBHIOMPATH (DUKCATOPHI U MPOMEKYTOUHBIX, MEPEXOAHBIX OMOpP U
OIOp CPEIHEN aHKEPOBKH.

HcxoaHbie TaHHBIE: HCXOIHbIE TaHHbIE BEIOMPAIOTCS U3 Ta0J1. 5 COTJIacHO MOJIOKEHHIO (haMUITUU
oOyuarolerocs B xXypHalie.

Tabmuua 5
VcxonHble TaHHbBIC
Bapuant Penbed 1 2 3 4 5 6 7 8 9 10
KpuBas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 (15001 1800 800
JnunHa nposera, 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
Bo3BbInieHre Hapy>KHOTO pelibca HaJl BHYTPESHHHUM JIJISl BCEX BapUAHTOB MPUHATH 40 MM

Kpatkue TeopeTnueckue cBeeHUS

VYcTpoicTBa, ¢ MOMOILIBIO KOTOPBIX KOHTaKTHBIE MPOBOJA YACPKHUBAIOTCA B FOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM IIOJIOKEHMHM OTHOCUTEIBHO OCH JKEJIE3HOJAOPOXKHOrO IMyTH (ocu
TOKOIIPUEMHHKA), Ha3bIBAIOTCS (PUKCATOPAMH.

Ha ryaBHBIX JK€JIE€3HOJOPOXKHBIX IIYTSIX IEPErOHOB U IKEJIE3HOAOPOXKHBIX CTaHIMH MU

IPUEMOOTIIPABOYHBIX KEJIE3HOJOPOXKHBIX MYTSIX, TJE€ CKOPOCTh JBMXKEHHs HpeBblmaer 50 km/u,
YCTaHABJIMBAIOT COYJICHEHHbIE (PUKCATOPBI, COCTOSAIIME M3 OCHOBHBIX M JIETKUX JOMOJHUTEIbHBIX
CTEPKHEH, CBSI3aHHBIX HETIOCPEICTBEHHO ¢ KOHTAKTHBIM ITPOBOIOM.
[psimble puKcaTOpBI UCTIONB3YIOT P MHUHYCOBBIX (K OIOPE) 3UT3arax KOHTAKTHOTO MPOBO/IA MK TIPU
TOPU30HTAJIBHOM YCHWJINH, HAIIPABICHHOM OT OIIOPHI B CIy4Yac M3MEHEHMsI HAIIPABJICHUS KOHTAKTHOIO
poBOJIa; 0OpaTHBIE (PUKCATOPBI — MPHU TUTIOCOBBIX (OT OMOPHI) 3Ur3araXx KOHTAKTHOTO MPOBOJIA HITU
TOPU30HTAJILHOM YCHJIMHU K OT10pe (ITOJIepKUBAIOLIEMY YCTPOUCTBY).

[Tpu Gompmmx ycunusax (6onee 200 H) oT u3MeHeHUs: HanpaBiIeHNUsT KOHTAaKTHOTO TMPOBOAA Ha
BHEIIIHEH CTOpOHE KpUBOW MOHTHPYIOT THOKue dukcatopsl. B IlpaBunax ycTpoiicTBa U TeXHUYECKOMH
SKCILTyaTallud KOHTaKTHOW ceTu [2] ompeneneHbl YCIOBHUS YCTAaHOBKM THMOKHMX (pukcatopoB. OTH
yCIIOBUS NIPUBEJICHBI B TA0II. 6.

B o603HaueHusx ¢pukcatopoB OYKBBI M U(PPHI YKa3bIBAIOT HA €r0 KOHCTPYKIINIO, HANpsyKEHNE
B KOHTAKTHOM CeTH, JUIsl KOTOPOTO OH IpeJlHa3HaueH, U reomeTpuueckue pazmepsl: ® — duxcarop, I1
— NPSMOH,

O — o0OpatHblid, A — aHkepyemoit BeTBH, T — Tpoca aHkepyemoit BeTBH, I" — rudkuii, C
— BO3JYLIHBIX CTpPeloK, P — pomMOOBHIHBIX moaBecok, I — H30IMpOBaHHBIX KOHCONEeH, Y —
yCUJIEHHBIH, udpa 3 — Ha HanpspkeHue 3 KB (a5 nuHui TOCTOSHHOTO TOKa), 25 — Ha HampsbKeHHe
25 kB (s nuHuii nepemenHoro Toka); puMckue udpst I, 1L I1II u T.1. — XapakTepusyoT AIuHYy
OCHOBHOTI'O CTEPKHS (pUKcaTopa.

Yci1oBUs yCTaHOBKH T'MOKUX (PUKCATOPOB

MakcuManbHbINA pagnyc KpUBOM, M, TP KOTOPOM IPOU3BOANUTCS yCTaHOBKA

PacuerHas ckopocTh
ruOKHUX (pUKCATOPOB, IPU JAJTUHE MPOJIETa, M

BETpa, M/C

40 50 60 70
Ho 25 900/1150 1000/1150 1100/1250 1150/1350

30 750/850 800/950 850/1050 900/1100




35 600/750 650/800 650/850 -1850
40 500/600 500/650 550/700 -
45 400/500 450/550 -/550 -
50 350/450 350/450 - -

[Ipumevanus. B uumcnurene ykazaHbl paauychl A OJHONO KOHTAKTHOIO IIPOBOJA, B
3HaMeHarese — s 1ByX. [Ipouepku 03HaYaloT, YTO B 3TUX YCIOBUAX YCTAaHOBKA THOKUX (PUKCATOPOB
HE JIONyCKaeTCsl.

JUTUHBI OCHOBHBIX CTEp)KHEH (PMKCATOPOB BHIOMPAIOT B 3aBHCHMOCTH OT Ta0apUTa yCTaHOBKH
OIIOp, HAaNpaBJIEHUs 3Ur3ara KOHTAaKTHOIO IPOBOJA, IJIMHBI JONOJHMUTEIBHOrO cTepxHs. [linHa
JIOTIOJIHUTEIBHOTO cTepKH npuHaTa 1200 mm.

®dukcatopsl JUIsi U30JMPOBAHHBIX KOHCOJIEH OTIMYAOTCS OT (PUKCATOPOB JUIsl HEU30JIMPOBAHHBIX
KOHCOJIEH TEM, YTO Ha KOHIIE OCHOBHOTO CTEp)KHS, OOpaIleHHOM K KOHCOJH, BMECTO CTEpPXKHSI C
Hape3KOH /ISl COeIMHEHUs C U30JSITOPOM ITPUBAPEHO YIIKO JJIsi COEAUHEHUS C KOHCOJBIO.

["aGapuT omop 1 COOPY>KEHHI — TO PACCTOSIHUE OT OCH KPaWHETo KeJe3HOJOPOKHOTO ITYTH JI0
BHYTPEHHEro Kpas (yHJaMEHTOB WJIN OIOp KOHTAaKTHOM ceru. Ha meperonax M »kejie3HOIOPOKHBIX
CTaHLUAX ITO PACCTOSHUE JOJDKHO OBITH HE MeHee 3,1 M, a B CHET03aHOCHMBIX BHIEMKAX M HA BBIXOAAX
u3 HUX Ha jiauHe 100 M He MeHee 5,7 M. Ha KpuBBIX ydacTKax >KeJIe3HOJO0POKHOTO IYTH yKa3aHHbIE
paccTOSIHUS YBETMUMBAIOTCS B COOTBETCTBUU C TabapUTHBIM YITHPEHHEM.

Onpenenuts rabapuT ONOp KOHTAKTHON CETHU ClIeAyeT, MOoib3ysAch Tall. 7.

Omnpenenenue rabapuToB ONOpP KOHTAKTHOW CETH

Paccrostnue I' YBenuuenue paccrosuus I npu
YBenuuenue paccrosiuus I npu
(rabapur) Ha BO3BBIILIEHUH HAPYKHOTO penbca
. 1:000M BO3BBIIIEHUH HAPY>KHOT'O .
Panuyc xpusoit, m PSIMOM (BHYTpEHHSISI CTOPOHA KPUBOHA),
penbca (Hapy>KHasi CTOpOHa
y4acTKe IIyTH, .
KpUBOI1), MM
MM

40 |60 80 100

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

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

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

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

600 2450 60 145 (195 250 305




2750-3100 60 115 |155 195 235

400 2450 90 175 |225 280 335

2750-3100 90 145 (185 225 265

[Topsa0oK BBIMOTHEHUS
1. Omnpenenuth rabapuThl ONMOP AJS MPSAMOTO ydacTKa KeJIe3HOJOPOKHOTO IMYyTH, IJIs OMOPHI HA
BHEIIHEH W BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlomoOpark TUTIOBBIE (PUKCATOPHI JJIS1 YCTAHOBKH Ha MPOMEXYTOYHON OMOpe KOHTAKTHOM CeTH
Ha yJacTKe MepeMEHHOr0 TOKa!
— Ha IPSIMOM YYacTKe >KEJIE3HOJOPOKHOTO MyTH;
— Ha BHYTPEHHEH CTOPOHE KPUBOW;
— HAa BHEIIHEW CTOPOHE KPUBOMA.
CuuTaTh Ha IPSIMOM y4YaCTKE KEJIe3HOAOPOKHOTO MYyTH 3Ur3ar K OMOpe KOHTAKTHON CETH.
Jlannbie cBecTH B Ta0II. 8.
[ToxOop THUMOBBIX (UKCATOPOB Ui MYyHKTOB 2—4 clieyeT NPOU3BOAUTH, MONB3yich [8, c. 49,
npuiioKeHue S].
[Toa6op THIOBBIX (hUKCATOPOB

Ne MecTto yctaHoBkU onopsl M|  ["abaput
Tun onopsr Y P P Tun ¢ukcaTopa
/o BETBb I10/IBECKH OTOpPbI
[Ipssmas
1 ITpoMexyrounas | BHemiHss cTOpoHa KpUBOM
oropa
BryTpeHnHssa ctopoHa
KpHUBOWU
Omnopa A:
paboyas BETBb
Ilepexonnas
oropa, AHKepyeMas BeTBb
2
HEU30JIMpYyIollee
COTIPSIKEHHE Onopa b:
paboyast BETBb
AHKepyeMasl BETBb
Omnopa cpenneit
3 ba cp [psamas
aHKEPOBKHU

3. TlomoOparp THIIOBBIE (PUKCATOPHI JJISI YCTAHOBKH Ha MEPEXOJHBIX OMOpaxX HEW3OJIHUPYIOMIETO
CONPSDKEHHMS Y4acTKa KOHTAaKTHOM CETHM IIEPEMEHHOIO0 TOKA, Ha IPSIMOM  Yy4acTKe
JKEJIE3HOJOPOKHOTO ITYTH.

JlanHble cBecTH B Ta0II. 8.



4. HauepTuTtb cxemy CpeHel aHKepOBKH 1 TOA00paTh (PHUKCATOPHI 7S OTIOPHI CPEeTHE aHKEPOBKU
KOMIICHCUPOBAaHHOW KOHTAKTHOM IIOABECKM IIEPEMEHHOIO TOKAa HAa NPSIMOM YYacTKe
JKEJIE3HOJOPOKHOTO ITYTH.

JlaHHBIC cBeCTH B TaOII. 8.

Coneprxanue oTyera

1. Omnucanue onpenenenusi rabapuToB OMOP AJIS MPSMOTO YIACTKa JKEJIE3HOAOPOKHOTO MyTH, IS
ONOpPbI HA BHEIITHEW U BHYTPEHHEH CTOPOHAX KPHUBOM.

2. Onucanue noadOpa THUMOBBIX (DUKCATOPOB [UIS YCTAaHOBKM Ha IPOMEXKYTOYHOW OIope
KOHTAKTHOM CeTH Ha pa3IMYHbIX y4yacTKaX IEpPEeMEHHOI0 TOKa.

3. Ommucanue mnoaOOpa TUIOBBIX (DUKCATOPOB JJIsi YCTAHOBKM Ha MEPEXOAHBIX OINOpax
HEU30JMPYIOLIEr0 CONPSDKEHUS Y4acTKa KOHTAKTHOM CeTH NMEepEeMEHHOIo TOKa, Ha IPSIMOM
YUYaCTKe JKEJIE3HOIOPOKHOTO MTyTH.

4. Cxema cpenHed aHKEpOBKM M I10OI00p (UKCATOPOB [UId ONOPHI CpelHEHl aHKEepOBKHU
KOMIICHCUPOBAaHHON KOHTAaKTHOW TIOJBECKM IEPEMEHHOrO0 TOKa Ha TPSIMOM YYacTKe
KEJIe3HOIOPOKHOIO ITyTH.
3anonHeHHas Tadu. 8.

BrIBOIbI.

KoHTposbHbIE BOITPOCHI
1. Kakumu ObIBarOT MoAEP>KUBAIOLINE KOHCTPYKIIMN KOHTAaKTHOU ceTn?
HasoBute npenmyIiecTsa H30JIUPOBAHHBIX KOHCOJIEW KOHTAKTHOM CETH.
3. Kakue ¢ukcaTopsl cienyer BbIOMpaTh Ha KPUBBIX Y4aCTKaxX *KeJ€3HOJIOPOKHOIO MYTH MaJIbIX
pamuycoB u noyemy?
Ha kaxyro Harpy3ky paboTaeT JOIOJHUTEIbHBII cTepxkeHb (hukcaTopa?
OT yero 3aBHCUT BBIOOP THUIIA KOHCOJIH U THIIA (PUKCATOPA IS ONOPHI KOHTAKTHOU ceTh?
OT yero 3aBHCUT BBIOODP THIIA TATM KOHCOJIM ISl ONTOPBI KOHTAKTHOM ceTu?

N

o o ks

IIpakTH4yeckoe 3aHATHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKHU B CHCTEMBbI 3JIEKTPOCHAOKEHU S
Tema: N3yuenne cxemor ABP
Henb 3aHATHA: HAYYUTHCSA PACCUUTHIBATH HATPY3KH, IEHCTBYIOIINE HA TPOBOJIA LIETHON KOHTAKTHON
MOJIBECKH, OMPeeNaTh KOdh(UIIMEHTHI U pacueTa B pa3MTUYHBIX PEKUMAaX BO3ACHCTBUS HATPY30K.
HcxonHble maHHBIE: TUN LEMHOM KOHTAKTHOW IMOJBECKHU TJIABHBIX MYTEH HA CTAHUMU MO 3aJaHUI0 K
MpakTHYecKOMY 3aHATHIO No 1; TUTIBI BETPOBOTO M TOJIOJEAHOTO PailOHOB COTJIACHO BapHaHTaM (TalJl.
2.1); HOpMaTUBHBIC 3HAYCHUS TOJIIIUHBI CTEHKH TOJIOJNIEAa U CKOPOCTH BeTpa (Tadim. 2.2).
Tab6muna 2.1
Turbl BETPOBOrO M TOJIOJIEAHOTO PAalOHOB

Howmep Bapuanra Bertposoii paiioH I'ononeHbIi palioH
I I
2 II I
3 Il I
4 v Il
5 \ I
Taomuma 2.2

HOpMaTI/IBHBIe 3HAYCHHA TOJIIWHBI CTCHKHU I'OJIOJICId 1 CKOPOCTHU BETpPaA

HopmaruBHasi ckopocTh BeTpa, M/c

HOMep T'OJOJICAHOI'O HOpMaTI/IBHaSI TOJIIIMHA
HJIK BETPOBOI'O paﬁOHa CTCHKHN FOHOHeHa,]ﬂMM MaxkcumanbHas Vrmx HpH roJjionene Vr




I 5 22 13
I 10 25 14
I 15 29 15
v 20 32 18
\Y 25 36 19

Kparkue TeopeTnueckue cBeJeHUS

JI71s1 KOHTaKTHOM CETH PELIAIOIIMMMU SABIIIOTCS HArpy3KU KIMMAaTUYECKOIO XapakTepa: BeTep, IoJoJe
U TeMIlepaTypa BO31yXa, JEHCTBYIOIIME B Pa3HbIX COYETAHUSX. DTH HArpy3Kd HMEIOT CIy4dalHBII
XapakTep: MX pacueTHbIC 3HAUEHUS 33 KaKOW-THOO TEepHOA BPEMEHH MOTYT OBITh OIpEesICHBI
CTATUCTUYECKON 00paObOTKOM TaHHBIX HAOIIO/ICHU B palloHe eKTpU(DHUIIMPOBAHHON JTMHHUH.
Harpysku, nelicTByromue Ha IPOBOAA KOHTAKTHOM CETH, IEIATCA Ha IIOCTOSHHBIE, KPATKOBPEMEHHBIE
U 0coOblIe.

K nocrostHHBIM OTHOCSATCSI Harpy3ku: OT Beca KOHCTPYKLUM, IPOBOJAOB, Beca™ U J1aBJIEHUS T'PYHTOB,
TOPHOT'O JaBJIECHUS.

K xpaTkoBpeMeHHBIM HArpy3kaMm OTHOCATCS BETPOBBIE, FOJIOJICIHBIE, TEMIIEPATYPHBIC KIMMAaTHYECKHE
BO3JIEUCTBUSL.

K o0coObiM Harpy3kam OTHOCSTCS: CEHCMHYECKHE, B3PBIBHOTO BO3JICHCTBUS, BO3HUKAIOIIUE OT
MOBPEXICHUS] KOHCTPYKLIMH U T.I1.

1 yCTaHOBIIEHMsSI DPACUETHBIX KIMMATHYECKMX YCJIOBUHM IOJB3YIOTCA KapTaMU PpPaliOHUPOBAHUS
Tepputopuu Poccuu, 1iis ynponieHHbIX pacueTOB BapUAHTHI 33J1a€T IIPENOIaBATEb.

Harpy3ka oT Beca NpoOBOJOB SIBIISIETCS PAaBHOMEPHO pPACHpPEICICHHOW BEPTUKAIBHOM HArpy3Kou,
KOTOPYIO MOXHO OIPEACIIUTD, MT0JIb3YSICh CIPABOYHOU JIUTEPATYPOH.

Pexomenyemasi BenMynHA Harpy3Kd OT CTPYHOBBIX 3axuMOB coctaBisier 0,05 maH/m mpu omHOM
KOHTaKTHOM IIPOBOJIE.

lononennas Harpys3ka BBI3BIBAETCS TOJIONIEAOM, NPEACTABISIOMIMM COOOW CIOW IIOTHOTO JIbJa
CTEKJIOBHIHOTO CTPOEHHMS ¢ IIOTHOCTBIO 900 Kkr/m°. [ pacdyeToB MOXHO IIPHHATH, YTO TOJIONES
oOpasyercss HWJIMHIPUYECKOW (OpMBI C PaBHOMEPHOM TOJIIIMHOW CTEHKHU JibJa, MO BO3JIEHCTBUIO
Harpyska siBJII€TCS BEpTUKAIbHOM.

Ha tonmuny cTeHKH rososena Ha IpoBOJax OKa3bIBAaeT BIMSAHHUE AMAMETP NpoBoAoB. IloaTomy nis ee
ONpelesIeHUsT Ha NPOBOJAX M TPOCAX Pa3HbIX JUAMETPOB 3aJ@aHHYIO TOJIIMHY CTEHKH TrOJIOJIeaa
YMHOXXAIOT Ha KOO DUIIMEHT K .

Ha uHTEeHCHMBHOCTH TONONEAHBIX 00pa30BaHM OONBIIOE BIUSHUE OKA3bIBAET BHICOTA PACIIONOKECHHS
IIPOBOJIa HAJl MOBEPXHOCTHIO 3eMiu. [IoaTOMy npu pacuere TOMMHBI CTEHKH TOJI0JIea Ha MPOBOAAX,
PACIIONIOKEHHBIX HA HACBIIAX, 3HAYEHUE TOJILIMHBI CTEHKH TOJIOJIEla CIEAYET TAKKE YMHOXKUTh Ha
NONPaBOYHBIN K03(puumeHT A;".

PacuetHyto ros07eIHYI0 HArpy3Ky Ha MPOBOJIa KOHTAKTHON CETH CIEyEeT YMHOXKUTH Ha KOA(PDUITUEHT
NEeperpy3ku Ir, YUYUTHIBAIOIIMM W3MEHEHHE TOJIOJNEIHON Harpy3Ku B 3aBUCHUMOCTH OT pelbe(HBIX
YCJIOBUU PACIIONOKEHHUS LIEMHON KOHTAKTHOMW IOJIBECKH.

BetpoBble Harpy3ku Ha IPOBOJa KOHTAKTHOM CETH 3aBUCAT KaK OT CPEIHEH CKOPOCTH BETPA, TaK U OT
XapakTepa HOBEPXHOCTH OKPYKarOLe MECTHOCTH U BBICOTHI PACIIONIOKEHUS IPOBOIOB HaJ 3eMiieii. B
COOTBETCTBUH €O CTpOoUTeNbHbIMU HOpMamu U npaBunamu CHull «Harpysku u Bo3aeiicteus. Hopmsl
MPOEKTUPOBAHUS PACUETHYIO CKOPOCTh BeTpa JUIsl 3aJlaHHBIX YCJIOBUU (BBICOTHI PACIONIOKEHUS
IIPOBOJIOB HaJl MOBEPXHOCTHIO U IIEPOXOBATOCTU MOBEPXHOCTH OKPYXKAIOLIEH MECTHOCTH) ONPENESIOT
YMHOXXEHHEM BETMYMHBI HOPMATHUBHOW CKOPOCTH BeTpa Ha KOA((GUIUEHT K 9 3aBUCSIIUNA OT BBICOTHI
PacIoIOkKEHUS TPOBOIOB HAJl TOBEPXHOCTHIO 3€EMIIM M OT €€ IIEPOXOBATOCTH.

BerpoBas Harpy3ka Ha MpoBOJia LEMHON KOHTAKTHOM ITOABECKU SIBJISIETCS TOPU30HTAIIBHOW HArpy3KOHu.
[Topsaa0oKk BBITOJTHEHUS

. BriOpatb Harpy3ku oT cCOOCTBEHHOT'O Beca HECYILEro TPOca M KOHTAaKTHOTO IIPOBO/IA.

Bec KOHTakTHOrO NpoBOAa Jkn U BEC HECYIIETO TPOCA JHT OIPEAEIAETCA B 3aBUCUMOCTH OT MapKu
npoBoja mo tabm. 1.5 [11, ¢. 18], wim tabm. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].



Hampumep, ans vecymero tpoca [IBCM-70: gur= 0,586 naH/m; ans kontaktHOro mpoBoaa MP-85:
Okn= 0,74 maH/m.

. PaccuuTath Harpy3ky oT COOCTBEHHOT'O Beca LIEITHOW KOHTAKTHOM MOJIBECKU:

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

rae gc = 0,05 naH/m - Harpy3ka oT COOCTBEHHOTO BeCa CTPYH U 32)KHUMOB;

1 — YKCJIO KOHTAKTHBIX MPOBOJIOB.

o PaccunTaTh Harpy3Ky Ha HECYIIH TPOC OT Beca roJioJiea.

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

rae 1 — Kod(h(GUIMEHT Neperpy3KH, YUUTHIBAIOUINIA BIUSHUE BBICOTHI PACIIOIIOKEHHS MPOBO/IA HAJl
3eMJIeli Ha HHTEHCUBHOCTH T'OJIONICHBIX 00pa3oBanwii [7, ¢. 101];

n', = 0,75 — s BeleMKH IITyOHHOH Goree 6 M;

n," =1,25 — nng Hacelny BEICOTOH Ooiee 5 M;
ny = 1 — AJig cTaHuM, pacnoyioKEHHOM Ha HYJIEBOM MECTE.
Bp =K K b[mMm] - pacueTHas TonuHa KOpKU ronosiena, (2.3)

rae k' — k03 PUIHUCHT, YIUTHIBAIONIUHN BIUSHAE JHAMETPA HECYIIEro TPOCca Ha TONIIUHY TOJI0JIESTHBIX
obpazoBanwii [7, c. 100];

K" — ko3 (HUIHMEHT, YIUTHIBAIOMUN BIIMSHUE BBICOTHI PACIIOJIOXKEHHS KOHTAKTHOTO TPOBOJAA Ha
TOJIIIMHY TOJOJEIHBIX 00pa3oBaHuii (Ha Hacku) [7, ¢. 100].

PacuetHyio TONIMHY CTEHKH TOJOJEAa C YYETOM IIONMPABOYHBIX KOAP(PHUIIMEHTOB JIOMyCKAeTCS
OKPYTJIATH A0 ONVDKAMIIeH 1ea0 muQphl.

4.PaccunTaTh Harpy3Ky Ha KOHTaKTHBIM MPOBOJ OT BEca rojoJea.

Ha KOHTaKkTHBIX MPOBOAAX PaCUETHYIO TOJIIUHY CTEHKH Tojiojiefla yCTaHaBIMBaOT paBHOH 50 %
TOJIIUHBI CTEHKH, MPUHSATOW JJIS MPOYMX MPOBOJOB KOHTAKTHOW CETH, TaK KakK 37IeCh YUUTBHIBACTCS
YMEHBIIICHUE TOJIOJIe- TOOOpa30BaHUs 3a CUCT JIBUKCHHUS DIICKTPOIIOE3/IOB U TUIABKU Tooiena (eciu
TaKoBasi UMEETCH).

b b
9. =n, *0,0009*17*7” d,, + 71’), (2.4)
A+H .
I'ne d o = — CpEOHUI THaMETP KOHTAKTHOI'O MPOBOJA.

A u H— mmpuna u BeicOTa ceueHust (COOTBETCTBEHHO) /ISl KOHTAKTHOTO npoBoaa [11, tabm. 1.5, c. 18,
w12, Tabn. 6.1.1, 6.2.1, 6.2.7, c. 163, 166, 168].

5.Paccumrarh Harpy3Ky OT Beca BCeX KOHTAKTHBIX IIPOBOJIOB IIEMTHOW KOHTAKTHOM ITOABECKH, TOKPBITHIX
TOJIOJICIOM.

gzxn = gn + gznm + gzxnn (25)
6.PaCC“H/ITaTI) BCTpOByIO HarpySKy Ha HCCYHII/Iﬁ TpOC HpI/I MaKCUMaAJIbHOM BeTpe.
), d

,0aH [ m
16 1000

Kn

(2.6)
rae cx=1,2 — asponuHamuyeckuit kodhPUIHEHT T0OOBOTO COMPOTHBICHUS BETPY, OTHECEHHBIN K
TJIOIIAU ceueHus mposoza [7, c. 105];
K - KOO PUIIUEHT BETPOBOTO BO3ACHCTBUS B 3aBUCUMOCTH OT penbeda mecTHOCTH [7, ¢. 105, Tabn. 19].
7.PaccunTtarh BETPOBYIO Harpy3Ky Ha KOHTaKTHBIN MPOBOJ] B PEKUME MaKCUMAJILHOTO BETpa.

* 2
=c, (K, V)" o H ,0aH | m (2.7)
} 16 1000
8. PaccunTaTh BETPOBYIO Harpy3Ky Ha HECYIIHI TPOC, MOKPBITHIN TOJIOIEA0M.
(k,*v.)? ,(d+2*b,)
16 1000
9.PaccunTtarh BETPOBYIO Harpy3Ky Ha KOHTAKTHBINA IPOBO/I, TOKPBITHII IOJIOTIEI0M.

P

,oaH [ m (28)

p<’/~(/11 = CX



I A GELY
) 16 1000

10.PaccunTaTh cyMMapHyI0 Harpy3ky Ha HECYIIUH TPOC TP MAKCUMAIIBHOM BETPE.

Pacuer npoBOJOB Ha COBMECTHOE JACHCTBHME BEPTHUKAIbHBIX (Macca NPOBOJOB, TOJOJEN) U

TOPU30HTANIBHBIX (JIaBJIEHUE BETpa) HAarpy30K BEAYT MO CYyMMAapHBIM (pe3yJIbTHUPYIOIIMM) HArpy3KaM,

OonpeaAcIsICMbIM '€COMCTPUYCCKUM CIIOKCHUCM BCPTUKAJIBHBIX U TOPU3OHTAJIbHBIX HAI'PY30K.

Qumax = gr? + pfm (2-10)

11.PaccuntaTh CyMMapHyI0 Harpy3Kky Ha HECYIIHI TPOC B PEKUME I0J10JIe/Ia C BETPOM.

Quvax = gzzn + pzzlzm (2.11)
12.0dopmuts otuer. CuenaTh BHIBOIBI.
KonTtpoabHbie BOIPOCHI
1.J114 yero mpou3BOIAT pacyeT Harpy3o0K, ICUCTBYIOMIMX HA IPOBOIA KOHTAKTHOM ceTn?
2.Kakue ¢akTophl BIUSIOT Ha U3MEHEHUE TOJIOJICTHOW HArpy3Ku?
3.Uto Takoe kodhPHuIMeHT neperpy3ku?
4.IloyueMy Ha KOHTaKTHOM IIPOBOJIE€ TOJIOJIE/IHAs Harpy3Ka IIPUHUMAETCS B J1Ba pa3a MEHbIIE, YeM Ha
HecyleM Tpoce?
5.01 4yero 3aBUCHUT BEJIMYMHA BETPOBOM HArPy3KH HA IIPOBOJIA KOHTAKTHOW CETH?
6.ITouemy npu pacuere BETpOBON HArpy3KU Ha KOHTAKTHBIA MPOBOJ JUIsl pacueTa IPUHUMAIOT BBICOTY
CEYCHMSI KOHTAKTHOTO MpoBoAa?
IIpakTH4yeckoe 3aHsATHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKHU B CHCTEMBbI 3JIEKTPOCHAOKEHU S
Tema: MN3yuenue cxemsl nBykpatoro AIIB
Ienb 3aHATUA: HAYYUTHCS PACCUMTHIBATH HArpy3KH, ACHCTBYIOLIME HA ONOPY KOHTAaKTHOW CETH,
YCTaHOBJICHHYI0O Ha KPHUBOM YYacTKE >KEJIE3HOJOPOKHOIO IMYTH; BBIOUPATH IO PACCUUTAHHOMY
U3ru0a0IEMy MOMEHTY ONOPY KOHTaKTHOW CETH.
Hcxoanbie JaHHBIE: TUIT (UKCATOPOB M KOHCOJIEH BHIOpATh M3 MpakTUUecKuX 3aHATHH Ne 3 u Ne 12
COOTBETCTBEHHO; JJIMHA TPOJIETa YKa3bIBACTCS IPENoJaBaTeleM; BeC KOHCOJeW W (UKCATOPOB M
rojiojiefia Ha HUX BBIOpaTh U3 Tabu. 21, HATPY3KU OT Beca MPOBOJIOB KOHTAKTHOM CETU gn, Or, Pxu, Pury
Prxn, Prar BBIOMPAIOTCS U3 MPAKTHYECKOTO 3aHATUS Ne 4, XapaKTepUCTHKH KIMMAaTHYECKUX YCIOBHU
cleyeT BhIOpaTh U3 MPAKTHUECKOTO 3aHATUS No 4.

,oaH [ m (2.9)

Kparkue TeopeTnyeckue cBeieHUs

Onopbl KOHTAaKTHOM CETH B 3aBUCMMOCTH OT Ha3HAUYEHHUS U XapaKTepa Harpy30K, BOCIPUHUMAEMBIX OT
IIPOBOZIOB KOHTAaKTHOM TIOJBECKM, pPa3[elIAIOT Ha IPOMEKYTOUYHBIE, IEPEXOJHBbIE, AHKEpPHBIE U
¢dukcupyromue.

[TpoMexyTOUHBIE ONMOPBI BOCIPUHUMAIOT HAarpy3kd OT Macchl IPOBOJOB KOHTAaKTHBIX IOJBECOK U
JOTIOTHUTEIBHBIX Harpy30K Ha HHUX (TOJIoNell, '3MOPO3b) U TOPU3OHTAJIbHBIE HAIPY3KH OT JIaBJICHUS
BETPa HA MPOBOJIa U OT U3MEHEHNUs HAIIPaBJIEHUs IPOBOJIOB HA KPUBBIX Y4acTKaX JKEIE3HOIOPOKHOTO
yTH.

[TepexonHble ONOpBHI YCTAaHABIMBAIOTCA B MECTaX YCTPOWCTBA CONIPSUKEHUN AHKEPHBIX YYacTKOB
KOHTaKTHBIX IIOJIBECOK M BO3JAYIIHBIX CTPEJIOK W BOCHPUHUMAIOT HArpy3Kd, aHaJOIMYHbIE
IIPOMEXYTOUHBIM OIIOpaM, HO OT JABYX KOHTAaKTHBIX NOJABecOK. Ha mepexojHble OMOpBI Takke
BO3/ICHCTBYIOT yCHJIMS OT M3MEHEHHs HAlpaBJieHMsI MPOBOJOB MPU OTBOJE MX HAa aHKEPOBKY M Ha
CTPEJIOYHOU KPUBOIA.

AHKepHbIE OMOpbl MOTYT BOCHPHWHUMATh TOJBKO HArpy3kd OT HATSKEHUS 3aKPEIUIEHHBIX Ha HUX
IIPOBOJIOB WJIM, KPOME TOT0, HECTU TAaKUE K€ HArpy3Kd, Kak MPOMEXYTOYHBIE, NEPEXOAHBIE HIN
bukcupyromue onopsl.

QuKCUpYIOUIME OMOpPhl HE HECYT HAarpy3oK OT MacChl IPOBOAOB U BOCIHPUHHMMAIOT TOJIBKO
TOPU30HTANIbHBIE HArpy3Kd OT M3MEHEHHS HaIpaBlieHUs MPOBOJIOB HAa KPUBBIX Y4acTKax IyTH, Ha
BO3/YILIHBIX CTpPENKaX, IPU OTXO0/1aX Ha aHKEPOBKY U OT JaBJICHUs BETpa Ha IIPOBOJA.

[To Tumy 3akpemniseMbIX Ha OMOpax MOAEPKUBAIOIINX YCTPOHCTB KOHTAKTHOW CETH pazinyaroT:



® KOHCOJIBHBIE ONOpPBI C KPEIJIEHUEM HA KOHCOJM KOHTAaKTHOM IMOJIBECKH OJHOIO, IBYX WIIU
HECKOJIBKUX JKEJIE3HOJOPOKHBIX IyTEH;

® OIOpHI C XXKECTKOW IONEPEUYMHON WM, KaK MX Ha3bIBalOT, PUTEIbHBIC WM IOPTaJbHBIC, C
KpEIJICHHEM KOHTAKTHBIX II0/IBECOK AIICKTPU(PUIMPYEMBIX J>KEJIE3HOJOPOXKHBIX MyTell Ha
YKECTKOU Tonepeunne (purene);

® OMOpbI C TMOKOW IMOMEPEYNHON C KpEIUICHHeM Ha HEH KOHTAKTHBIX MEPEKPHIBAEMBIX 3TOU
MIOTIEPEYMHOM IEKTPUPHUIIPYEMBIX JKEJIE3HOTOPOKHBIX ITYTEH.

Jliis TpacCUpOBKM KOHTAKTHOM CETH Ha OAHOIYTHBIX U IBYXIYTHBIX MeTkax (IeperoHax) NpuMeHs0T
CTPpYHOOETOHHBIE KOHMUECKUE OMOPHI BEICOTON 13,6 M 1 TONmuHOK cTenku 6etoHa 60 MM tuna C amis
y4acTkoB nepeMeHHoro toka u CO miusd y4acTKOB IIOCTOSHHOIO TOKa. B mocimeanee Bpems Ha
MOCTOSITHHOM U IepeMeHHOM Toke BHeapsitoTes onopsl CC, CCA

Croliku STHX ONOpP MPEACTABISAIOT COOOH TOJble KOHWYECKHE OECCTBIKOBBIE TpPYObI U3

IIPEIBAPUTEIBHO HAIPSDKEHHOIO HKEJIe300€TOHA C apMUPOBAHUEM BBICOKOIPOYHOM IPOBOJIOKOM.
[Tonepeunoe apMUpOBaHKUE NPUHATO B BUAE ciupain. [ NpenoTBpaleHus CTAruBaHus Ipoa0abHON
apMaTrypsbl IpY HaBUBKE CIIMPAJIU 10 JUIMHE CTOEK MIPEAYCMOTPEHA YCTAHOBKA MOHTaXKHBIX KOJIELL.
B HwkHeH dYacTu OHop MNPEeAyCMOTPEHO CMEIIAHHOE apMHpPOBaHUE — T.€. C YCTaHOBKOU
JIOTIOJIHUTEIIBHBIX CTEPKHEW HEHAIIPATaeMoil apMaTyphl: Y omop ¢ BelcoToi cToiiku 10,8 M Ha 2 meTpa
OT HHU3a OMNOphl, y omnop BeicoTor 13,6 M — Ha 4 merpa. CMelmIaHHOE apMUPOBAHUE IOBBIIIACT
TPEIMHOCTOMKOCTB OIIOP.

Baxuelimeld XapakTepUCTUKOH OIOp ABISETCSd MX HeCyllas CIIOCOOHOCTb — JOIMYCTHMBbIi
usru6aromuii MomeHT MO Ha ypoBHe ycinoBHOro oopesa — YO®, kotopslit Haxoautces Ha 500 MM HIKe
ypoBHs rojoBku penbca (YI'P). ITo Hecymieit ciocobHOCTH MOAOUPAIOT TUIIBI OIOP AJIS IPUMEHEHUS B
KOHKPETHBIX YCIIOBUSIX YCTAHOBKHU.

BeiObop omop HauMHAKOT, Kak NOpaBWIO, C pacyeTa M MNoJAO0Opa Omop [yl KpPUBBIX YYacTKOB
KEJIE3HOIOPOKHOTO TIYTH, T.K. 3TH YCIOBHUS YCTaHOBKH OIOp SIBISIOTCS HanOoJiee OTATOLICHHBIMH,
0COOEHHO B KPUBBIX MaJIbIX pPaJuycax.
Jist pacuera HEOOXOMMO COCTaBUTh PACUETHYIO CXeMY, IIOKa3aB Ha HEH BCE CHIIBL, JEHCTBYIOIINE HA
OIIOPY, U IJIEYX ITUX CHJI OTHOCUTEIBHO TOYKH IepecedeHust ocu onopsl ¢ YOD. Pacuer cymmapHBIX
U3ruOAIIUX MOMEHTOB B OCHOBAaHMHM OIOp ONPEACNAIOT JUIsl TPEX pacueTHBIX PEXUMOB IO
HOPMAaTUBHBIM Harpy3kaM: B peXuMax rojiojiefa ¢ BETPOM, MAaKCHUMaJIbHOIO BETPa, MUHHUMAaJIbHOU
temrneparypsl. [To HauOobIIEMy U3 TOJTYYEHHBIX MOMEHTOB U BBIOMPAIOT OMOPY ISl YCTAaHOBKHU.
Tabmuna 21
BeprukaabHble HArpy3KHu OT Beca KOHCOJIH M HKCaTOpa ¢ y4eTOM Beca roJioJiea

KOHCOJTH
THUII macca, KT (G’ ) Bec rosonena (G')
1 2 3
NTP-11, UTC-11 22 10
NP-11, UC-11 40 10
HP-1-5, HC-1-5 66 10
HTC-11, HTPU-1 40 20
(uKcaTopbl
@I1-3, ®II-25, ®O-3, $O-25, | 4 — ansg ogHOTO K.1. 6 — ams 2- | —
®IIN, ®OH X K.II.

Pacuer m3rubaroiiero MOMeHTa, AEHCTBYIOLIET0 Ha OMOPY KOHTAKTHOH ceTu, OyaeM MpOU3BOAUTH
COIJIaCHO pacueTHOM cxeme (puc. 6) [UIsi ONOpBI, YCTAHOBJIEHHOW B KPUBOM Yy4yacTKe
HKEJIE3HOJOPOIKHOTO ITYTH.

IIpakTHyeckoe 3aHsATHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKH B CHCTEMBbI 3JICKTPOCHA0KEHHU S
Tema: UN3zyuenue cxembl AYP.
Hesb 3aHATHA: UCTIONB3YS HAMJISHBIE IOCOOMS, U3YUYUTh KOHCTPYKIUIO U IPUHIUIT JeHCTBUS
HCKPOBBIX IIPOMEXKYTKOB M TMOJHBIX 3a3€M- JINTEIIEH.



I/ICXOIleIe AaHHbIE: BapUaHT UCXOJAHBIX JAaHHBIX 3aa€TCA IIPEIIOaAaBaTCICM.

Tabmuma 21
NepapuaHnra Tun 3aIlUTHOTO yCTPOMCTBA
1 Hckposoii mpomexxyTok tuna UIIM
2 Uckposoit npomexyTtok tuna UITB-ITHWUN
3 Jwonnerii, 3a3emmutens 3/1-1

Kparkue Teoperuueckue cBeleHHs

Bce Metannmuueckue coopykeHUs (MOCTBI, IIyTEIpPOBOJBI, ONOpPHBL, Yy, T.II.), HA KOTOPBIX KpENATCcs
9JIEMEHTHl KOHTAKTHOM CeTH, JeTaliu KPEeIUIeHNWs KOHTAKTHOH CeTH Ha Kelle300€TOHHBIX OIopax, Ha
JKeJIe300€TOHHBIX U HEMETATINYECKUX HCKYCCTBCHHBIX COOPYKCHHAX, a4 TAKKC OTACIBbHO CTOAIIUC
METaJUINYEeCKUE KOHCTPYKIMH, PACIIOJIOKEHHBIE HA PACCTOSHUU MEHEe 5 M OT YacTeil KOHTaKTHOM ceTn,
HaxXoOdAImuXxcCsa 110 HAIPsS)KCHUCM, OOJIKHBI OBITHL 3a3eMJICHBI WU 06opy11013aHH yCTpOﬁCTBaMH
3alIUTHOTO OTKJIFOYEHUS ITPU IONaJaHUHU Ha COOPY>KEHUS U KOHCTPYKIIMH BbICOKOI'O HAIIPsKEHUS (puc.
7).

3a3eMJICHHUIO TIOJUIeKAT BCE PACIOJIOKEHHBIE B 30HE BIUSHMS KOHTAKTHOM CETH NMEPEMEHHOrO TOKa

METAIIMYECKUE COOPYKEHUSI, HA KOTOPhIX MOT'YT BOSHUKHYTb OITACHBIE HAIIPSKEHMUSL.
2400

bkl B2 g . P

2400

3oua b

3oHa A
; yre
z ; ! .

| 5000
Puc. 7. 3ona 3a3eMiieHUs Ha TATOBYIO PEJIBCOBYIO IIETb (30HA A), 30Ha HE TpeOyromas 3a3eMIeHus (30Ha
b)

3a3eMyIeHHE ONOpP KOHTAKTHOM CETH M HaXOJAIIUXCs BOINU3H HAIIPSKEHUS] COOPYKEHUN BBITOJIHSAIOTCS
VHAMBUAYaJIbHBIMH UJIU TPYIIIOBBIMH 3a3€MIISIFOIIMMY IPOBOAHUKAMHU, IPUCOEAMHEHHBIMU K TATOBBIM
PenbcaMm mnu cpeJHUM TOYKaM MYTEBBIX APOCCENb-TPAHC(POPMATOPOB CTATBHBIM NMPYTKOM THAMETPOM
He MeHee 12 MM Ha yJacTKax MOCTOSTHHOTO Toka U 10 MM — Ha y4acTKax MepeMEeHHOTr0 TOKa.
3alMTHBIE 3a3eMJICHHUSI ONOP KOHTAaKTHOW CeTH CO3Aal0T Ul OJIY)KIAIOIMX TOKOB ILIEIMb «Pebc—
onopa—aQpyHIaMEeHT—3eMJIs», MpPHU- MPUBOASIIYI0 K DJIEKTPUUYECKONM KOPpPO3UM aHKEPHBIX OOJITOB
(GyHAaMEHTOB ¥ apMaTyphl )KeIe300eTOHHBIX ornop. /1 npeaoTBpaIleHus 3TOT0 SBICHUS, a TAKXKe IS
o0ecreyeHnss HOpMaJIbHOTO (PYHKIITMOHUPOBAHMS pesieiHbIX LieTneil aBTOOJOKMPOBKH U 3JEKTPUUECKOM
LHEHTpaJIu3aluy 3a3eMJICHHE Ha TATOBYIO PEJIbCOBYIO LI€Ib, BBIMOJHSIETCS 4Yepe3 ClelualbHbIe
3allUTHBIE YCTPOMCTBA, MPEMSITCTBYIOUINE YTEUKE TOKA C PEIBCOB UEPE3 KOHCTPYKLHUIO B 3eMilto. Jliis
3TOrO0 Ha ONOpPaX KOHTAaKTHOM CETH YCTaHaBJIMBAIOT MCKPOBBIE MPOMEXYTKH, JHUOAHBIE U JUOJHO-
MCKpOBBIE 3a3emunTent |35, ¢. 321].

[lepen ycraHoBKkON B Ielb 3a3€MJIEHMsS] ONOpPHI KOHTAaKTHOM CETH HOBBIE HCKPOBBIE MPOMENKYTKU
pEryaupyioT, ObIBIIME B YNOTPEOJECHUM PEMOHTUPYIOT U PeryiupyroT. Jljis mpoBepKH HCKPOBOTO
IpOMeXYyTKa coOMparoT cxeMy. Bpainaror pyduky MeraomMmmeTpa 1 HabJII0JatoT 3a CTPEIKOil BOIBTMETpA.
[Ipy ucnpaBHOM HCKPOBOM NIPOMEXKYTKE CTPEIKAa BOJIBTMETPA OTKJIOHUTCS B CTOPOHY YBEIMYEHUS
HaANpPsDKEHUs A0 IpoO0s UCKPOBOIO MPOMeEXyTKa (0HO A0JKHO ObITh OoT 800 10 1200 B).

[IpoBepka HMCKpPOBBIX NMPOMEXKYTKOB B LIENMU 3a3€MJICHUS BBINOIHAETCS BOJBTMETPOM WIHM JIPYTHMMHU
npubopamu, peIHa3HaYeHHBIMU JUIs 3TUX 1esied. Ecnu cTpenka BoapTMeTpa (COOTBETCTBYIOIIETO poJia
ToKa, Ha mkaine 10 100 B) oTkiioHsIeTCs — MCKPOBOM MPOMEXKYTOK UCIIPABEH, €CIIM HET — 3aKOPOYEH
(HeucripaBeH).

W3mepenus ¢ mpoBepKOil NCIPaBHOCTH JAMOIHBIX 3a3eMIIMTENEH MTPOU3BOIATCS B IPSIMOM U 0OpaTHOM
HanpasiieHuu MeraoMmMerpoM Ha 500 B B psiMmoM 1 oOpaTHOM HarpaBieHud. [IMoHbINA 3a3eMIUTeNb



WCIIPABEH, €CIIU MPSIMOE AIEKTPUIECKOE COTPOTHBIICHUE «OMIOPa—PENbCY» PaBHO HYJIIO, 2 00paTHOE —
paBHo win 60mb1re 100 kOm.

1.

o

=

ok w

agrwdE

ITopsinoK BBINOJHEHUS
O3HaKOMUTBCSI C KOHCTPYKIMEH 3aJaHHOrO0 THUIIA 3al[UTHOIO0 YCTPOWCTBA. 3apUCOBATh
KOHCTPYKIHIO.
JlaTp onucaHue npUHIMIA IEUCTBUS 3alIUTHOIO YCTPOMCTBA.
OxapakTepu30BaTh MECTa YCTAHOBKHU 3aIlIUTHOT'O YCTPOMCTBA.
[Tpoananu3upoBaTh GYHKIIMOHUPOBAHUE 3ALIUTHOTO YCTPOMCTBA MPH MPOOOE U30JISAILUU.
Conep:xanue oT4yeTa
KoHcTpyknus 3a1aHHOTO THIIA 3aIIMTHOTO YCTPOMCTBA. PUCYHOK 3alIIMTHOrO yCTpPOWCTBA.
Ornucanue NPUHILKIA JIEHCTBUS 3aIIUTHOTO YCTPOMCTBA.
XapakTepucTUKa MECT YCTAHOBKH 3aIUTHOIO YCTPOMCTBA.
AHanu3 paboThI 3aIUTHOTO YCTPOKUCTBA MPU TPOOOE U3OJISIIHH.
BriBopbl.
KoHTpoJibHbIe BONIPOCHI
OObsicHUTE HA3HAYCHHE 3a3€MJICHUS OTIOP KOHTAKTHON CETH.
Ha3zoBuTe THUIbI 3a3€MIIEHHI ONIOP KOHTAKTHOW CETH 3aIUTHBIX
YCTPOMCTB.
HasoBuTe TUIIBI 3aIIUTHBIX YCTPOUCTB.
Kaxk mpoBepstoT uCipaBHOCTh UICKPOBBIX TPOMEXKYTKOB?
Kax mpoBepsroT ucpaBHOCTh TUOHOTO 3a3EMIIUTENSA?



IIpakTH4yeckoe 3aHsATHE
Pasznea 14. Texuuueckoe 00Cay;KMBaAHUE PesieiiHONM 3a1IMTHI 1 ABTOMATUKH
Tema 14.1 HopMbI nnpreMocIaTOYHBIX HCNIBITAHUN

Tema: «[IpoBepka pabOThI MEXaHHMYECKON YaCTH JIEKTPOOOOPYIOBAHMS HA COOTBETCTBUE 3aBOJICKIM
Y MOHTQ>XHBIM UHCTPYKLUSM

esb 3aHATHSA: HAYYUTHCS PACCUMTBHIBATH CTPEIIbI IPOBECA HECYIIETO TPOCA B PEAIBHBIX MPOJIETAX
AQHKEPHOI'0 y4acTKa, HAyYUThCS CTPOUTh MOHTAKHBIE KPUBBIE CTPEJI ITPOBECA MPOBOOB.

Hcxoanble naHHbIE: JaHHBIC ISl PACYETOB B3SITh U3 MpaKTUYECKUX 3aHATUN Ne 8 u Ne 9.

Kparkue Teopernueckue cBeeHust

MOoHTaXKHBIE KPUBBIC M TAOIUIIBI HCTIOIB3YIOTCS B IIPOIIECCE MOHTAXKa KOHTAKTHOM MOJIBECKH B paboTax
0 PEryJIUPOBKE MPOBOJIOB U TPOCcoB. Jlo Havana 3TUX paboT IPUHUMAIOT BHICOTY KOHTAKTHOTO IIPOBO/IA
npu ero 0eCIpOBECHOM MOJOKEHUHU. 3aTeM ONPEACISIOT TEMIEPaTypy OKpPY KAIOIIEro BO3yXa H IO
MOHTa)KHOM TalOJiMIle OMNpEeAeNsoT MPOBEC NPOBOJOB B CEpelMHE MpOJieTa, M3MEHEHUE BBICOTHI
pAacIoJIOKEHUS TTPOBOAA Y OMOPbHl KOHTAKTHOW CETH MO 3TUM pa3MepaM M3MEHSIOT BbIIIEHA3BaHHbBIC
napaMeTpsl MpoBOJOB. B  apyrux TOYKax MpOJETOB MPOBEC YCTAaHABIMBAIOT TaK, YTOOBI
o0ecneunBaIoch IJIaBHOE N3MEHEHHUE BBICOTHI KOHTAKTHOI'O IIPOBO/IA B CPEIHEN YaCTH MPOJIETA.

J{1s1 noCTpOeHNss MOHTAKHBIX KPUBBIX, HY’KHO PACCUMTATh CTPEJIbI IIPOBECA HECYIIEro Tpoca. Tak Kak
ATOT pacyeT SBIACTCS MPOAOKECHUEM MPEIbIAYIINX PAcdyeTOB, TO JJIi MX BBIIIOJHEHHUS HYXHO
BOCII0JIb30BaThC KPUBOM MU3MEHEHHUs HATSKEHUSI HECYIIETro Tpoca OT TEMIIEpaTyphl U3 MPEAbIIYIIEro
3aHSTHS.

s pacuera MOHTaXXHBIX KPUBBIX HYXHO 33JaTh 3HAYEHUS TEMIIEPATYPHI OT tmin 10

tmax IPUMEPHO C OJMHAKOBBIM MHTEPBAJIOM, 3aTEM, I10JIb3YysACh BBIIICHA3BAHHON KPUBOM, OIIPEIEIUTh
COOTBETCTBYIOILIME 3TUM, TemnepaTypam HaTsbkenus (Tx) u 3anectu ux B Tabn. 18 (mpakt. Ne 11) umu
e He0O0X0AMMO T0JIb30BaThCs IPU pacyeTax.

Crpensl mpoBeca HarpyX€HHOTO KOHTAaKTHBIM IPOBOJAOM Hecyllero Tpoca Fx mmd kaxaoro wu3
3aJIaHHBIX JICUCTBUTEIHHBIX IPOJIETOB, BXOSAIIUX B aHKEPHBIA YUACTOK, ONIPEIEIISIIOT 110 (hopMyIIe:

K 2
* * *
gx + go - (I -2 e) * * )%

T, (9, *1 -9y, *e)*e

F = + L M
X 8*(T, +K) 2*T T
X X

rae gx e BepTI/IKaJ'IBHaH Harpy31<a Ha Hecynmﬁ TpOC OT BE€Ca BCEX HpOBOZ[OB KOHTaKTHOfI IIOABCCKU,
COOTBETCTBYIOIAsl paCUeTHBIM ycIoBHAM, naH/M;
go —_— BepTI/IKaJ'ILHaH Harpy31<a Ha HecyH_II/Iﬁ TpOC OT B€Ca BCECX HpOBOZ[OB KOHTaKTHOﬁ IIOABCCKHU, HpI/I
OeCIIpPOBECHOM IOJIOKEHUH KOHTAKTHOTO TIPpoBoja, naH/m;
grx — Harpy3ka oT Beca HEeCYyILIero Tpoca IpH pacyeTHbIX yCIoBuUsX, 1aH/M;
Tx — HaTsHKEHHE HECYILIETO TPOCa, COOTBETCTBYIONIEE PACUETHOM TEMIIEPATYPE;
€ — pacCTOsIHUE OT OIOPHI 0 MEePBON MPOCTOi cTpyHbI, Tad. 12.

0,=90=0n O =0Gur

K
g, + 9 *Ti *(I _2*8)2

Homyctum ,uTo : M = 08 ;
N — (gx *I B gTX *e)*z
36 2
Torna (hopmysia CTpEIbl IPOBEca HECYIIETO TPOCca MIPUMET BHU/I;
M N

F=— 4+
T +K T,



[oncrasnss 3nauenus Tx u3 tabmn. 18 nmpousBoaum pacyersl. [loTaHHBIM pacueToB CTPOUM

MOHTa)KHBIE KPUBBIC JUISl IBYX 3aJaHHBIX IIOJIETOB MEXY OIIOPAMU KOHTAaKTHOW CETH Ha

MILIUMETPOBOI Oymare. Pe3ynbraTsl pacueToB cBoauM B Ta0l. 18 (cMm. mpakTrueckoe 3anatueNe 11)
ITopsiioK BBITOJTHEHUS

Onpenenuts CTpeibl IPOBECA HATPYKEHHOT'O HECYIIIETO TPOCa.

ITocTpoUTh MOHTaKHBIE KPUBBIE.

Conepxkanue oTyeTa

Onpenenenue cTpessl IPOBECa HATPYKEHHOTO HECYILEro Tpoca.

MoHTa)KHbI€ KpUBBIE [ IBYX 3aJlaHHBIX IIPOJIETOB MEXKy OIIOPAMU KOHTAKTHOU CETH.

BriBoabl.

agrwNE

=

KoHTpoJIbHBIE BOIIPOCHI

Yro Takoe cTpena nposeca HecyIero Tpoca?

3. Tlouemy B pexuMe MUHUMAIIBHOW TeMIIEPaTypbl MAKCUMAIbHOMY HATSXKEHHIO COOTBETCTBYIOT
MUHUMAJIbHBIE CTPEIBI IIpoBeca?

Uro Takoe MOHTa)XHast TAOJIHUIA U MOHTAa)KHBIE KPUBbIE?

Jli1s 4ero HeoO6X0IMMO CTPOUTh MOHTa)KHbIE KPUBBIE?

IIpakTH4yeckoe 3aHsATHE

no

ok~

Tema 14.2 Texuuueckoe 00CIy:KHBaHHE ANNAPATOB YNPABJIEHNs, 3alIIUTHI U YCTPOUCTB
ABTOMATHKH

Tema: l3mepeHue cOIPOTUBIICHUS KAaTyIIEK IOCTOSHHOMY TOKY.

Leab 3aHATHSA: HAYYUTHCS PACCUUTHIBATH CTPEIIbI MPOBECA KOHTAKTHOTO MPOBOJIa B PEAbHBIX
MpoJIeTaX aHKEPHOTO YYaCTKa, HAYYUTHCS CTPOUTH MOHTaXHBIE KPUBBIE CTPEJI MIPOBECA IIPOBOIOB.
Hcxoanble JaHHbIE: JaHHBIC 1JIS pACUETOB B3STh U3 MpakTHUYeCKUX 3aHATUM Ne 8 u No 9.

Kpartkue TeopeTnueckue cBeeHust

MoHTa)KHbI€ KPUBBIE 1 TAOIUIBI HCTIOIB3YIOTCS B IPOIIECCE MOHTAXa KOHTAKTHOM MOJIBECKH B paboTax
10 PETYJIMPOBKE MTPOBOJIOB U TPOCOB. [lo Havasa 3Tux paboT MPUHUMAIOT BBICOTY KOHTAKTHOT'O TIPOBOIA
npu ero 0ECIIPOBECHOM TOJIOKEHUH. 3aTeM OMNPEACIAIOT TEMIIEPATypy OKPYKAIOIIETro BO3AyXa U IO
MOHTQXHOM TaOJUIle OMPENeNsIOT MPOBEC IPOBOJOB, CEPEIUHE TMPOJETa, H3MEHEHHE BBICOTHI
PacIoI0XKEeHHS MPOBOJA Y ONOPHI KOHTAKTHON CETH U 0 3THUM pa3MepaM H3MEHSIOT BbIIIICHa3BaHHBIC
ma- paMmeTpel MPOBOAOB. B JApyrux TodYkax TIPOJICTOB TIPOBEC YCTAHABIMBAK TaK, YTOOBI
o0ecIeurnBalIoCh IIAaBHOE M3MEHEHHE BBICOTHI KOHTAKTHOTO ITPOBOJIa B CPEAHEH YacTH MpoJieTa.

Jnst MOCTpOCHHS MOHTXKHBIX KPUBBIX, HYXHO PacCUMTaTh CTpEJIbl IPOBECAa HECYIIETO Tpoca,
KOHTaKTHOT'O TPOBO/Ia K U3BMEHEHHUE BBICOTHI KOHTAKTHOI'O IPOBOJA Y ONIOPBI KOHTAKTHOM ceTH. Tak Kak
STOT pacuéT SBISETCS MPOJOKEHHUEM MPEIbIAYIINX PAcCueTOB, TO JJII €r0 BBHIMOJHEHHS HYKHO
BOCTIOJIb30BaThCSl MOHTKHOW KPUBOW M3MEHEHHUS HATSHKEHUsS HECYIEro Tpoca OT TeMIepaTypsl (u3
npakTudeckoro 3anatus Ne 10).

Jns pacueTa MOHTaXKHBIX KPUBBIX HYXKHO 33JaTh 3HAUEHUS TEMIEPATYPHI OT tmin 10 tmax MPUMEPHO C
OJIMHAKOBBIM UHTEPBAJIOM, 3aT€M, TI0JIb3YSICh BBIIIIEHA3BAHHON KPUBOM, ONIPEACIIUTh COOTBETCTBYIOIINE
9TUM Temriieparypam HaTskeHus (Tx) u 3aHecTH ux B Ta0u. 18, uMu ke HeoOX0IMMO MOTb30BATHCS IPU
pacyeTax.

Pacuer cTpenbl mpoBeca KOHTAaKTHOrO MPOBOJAA ISl JEHMCTBUTENIBHOIO IPOJIeTa MPOU3BOAMM 10

dbopmyre:

2
_ 9o *(1-2¢) *(T, - T,)
@ 8*T, *(T, +K)
OHpCI[CJ'II/IM MOCTOSHHBII KOB(I)(bI/ILII/IeHT AJIs1 pacyceTa, COOTBCTCTByIOIJ_II/Iﬁ OHpC,Z[CJ'ICHHOﬁ JJINHE
nposteta |:

9o *(1-2e)
- 8*T,



Toraa ¢popmya CTpeibl MpoBeca KOHTAKTHOTO MPOBOJA MIPUMET BUJIL:

ka — Z*(TO _Tx)

(T, +K)

[HoxcraBnss 3HaueHus Tx u3 tabdi. 18, npons3BoauM pacyeTsl.

I[Ipu GecripOBECHOM MOJIOKEHUU KOHTAKTHOTO mpoBoja fkx = 0. Pe3ysibraTel pacyeToB CBOAUM B TaOI.
18.

CrpouM MOHTa)XHbI€ KpUBBIE: 110 TOPU30HTAJIBHOW OCH OTKJIAJbIBa€M 3HAYCHUE TEMIIepaTypbl B
npexHeM MmacmTade, 1Mo BepTHUKAIBHOM OCH — paueHHe CTpeNbl MpoBeca KOHTAKTHOTO IMPOBOJA B
macmrade: 1 cm= 0,01 m.

Pacuer u3mMeHeHus BBICOTHI pacIoyIOKEHUsI KOHTAKTHOTO IIPOBO/IA B IPOJIETE «2€» Oy1eM IPOU3BOAUTH
o ¢opmyse:

e*(go*l_gHT *e) 1 1
B A
X 0
PesynbraTsl pacueToB cBoauM B TabuI. 18.
ITo pe3ynpTaTaM pacueToB CTPOUM MOHTaXKHbIE€ KpPHUBBIE, MacIITad BHIOMpaeM TaKoOW ke, KaKk M JJs

IIpEeABIAYIIENH KPUBOM.

Tabmuua 18
MoHTakHaq TA0JaHMI A
tx°c Tx, IlaH |1 |2
FX,M FkX,M A hex,M FX,M FkX,M A hex,M
tmin
to
tmax

IopsinoK BBINOJHEHUS
1 . Onpenenuts CTpessl MPOBEca KOHTAKTHOTO MTPOBOJA B CPEIHEN YacTu
nposerta lg,l2
2.0mnpenenuTh U3MEHEHHUE BBICOTHI PACIIONIOKEHNSI KOHTAKTHOTO MPO- B°/1ay OMOPbl KOHTAKTHOW CETH B
MIPOJIETE «2e».

Conep:xanue oTyera.
1. Omucanue pacyera CTpeIbl POBEca KOHTAKTHOTO MPOBOJIA CPEIHEH YyacT mposeta /1 /2.
2. OmwMcaHue pacueTa W3MEHEHHS BBICOTHI PACIOJIOXKEHUS KOHTAaKTHOTO MPOBOAA Yy OMOPHI
KOHTaKTHOM CETH B MPOJIETE «2em.
MoHTa)kxHbIe KpUBBIE JIIs IBYX 33JaHHBIX MPOJIETOB MEKY ONOPAaMU KOHTAKTHOU CETH.
4, BriBoabL

w

KoHnTposabHbIe BONpochI
1. Yro Takoe cTpena mpoBeca HECyILEro Tpoca, KOHTAaKTHOTO poBoa?
2. Ha kakyro XapakTepUCTHKY IIeTHOM KOHTAaKTHON MOJIBECKH BIMSET CTpeJia IPOBeca KOHTAKTHOTO
nposoza?



ITouemy B pexxuMe MUHUMAJIbHON TEMIIEPATypbl MAKCUMAJIbHOMY HATSKEHUIO COOTBETCTBYIOT
MUHHUMAJIBHBIE CTPEJIbI IpoBeca?

Yro Takoe MOHTa)KHasl TaOJIUIA U MOHTa)KHbIE KPUBbIE?

J1s1 9ero HeoO6X0IMMO CTPOUTH MOHTaKHBIE KPHUBbIE?



IIpakTH4Yeckoe 3aHATHE

Pazgen 15. Texunueckoe 00CIy;KMBAHHE ABTOMATHU3UPOBAHHBIX CHCTEM YIIPaBJICHUS

Tema 15.1 ABTOMaTU3HPOBAHHBbIE CUCTEMBbI YIIPABJIEHUS

Tema: O3nakomiieHHE ¢ 000PYAOBAHUEM J>HEPrOJUCIETUYEPCKOrO MMyHKTa

Ieab 3aHATHA: HAYYUTHCS PACCUMTBHIBATL CTPEJIBI IIPOBECA HECYIIETO TPOCA B PEAIBHBIX IPOJIETAX
AHKEPHOI'0 y4acTKa, HAyYUThCS CTPOUTh MOHTa)KHbIE KPUBBIE CTPEN MPOBECA ITPOBOJIOB.

Hcxonnble JaHHBIE: JTaHHBIC TSI PACUYETOB B3SITh U3 MpaKTUIecKuX 3ausaTrid Ne 8 u No 9.

Kpartkue Teopernyeckue cBeleHUs

MOoOHTa)XHBIC KPUBBIC H TAOIHUIIBI HCIIOIB3YIOTCS B MPOIIECCE MOHTaKa KOHTAKTHOM MOJIBECKU B paboTax
I10 PETYJIUPOBKE MPOBOIOB U TPOCOB. Jlo Havana 3Tux paboT NPUHUMAIOT BHICOTY KOHTAKTHOTO IIPOBO/IA
IpU ero 0eCIpPOBECHOM MOJOKEHUHU. 3aTeM OMPEICISIOT TEMIIEPATypy OKPYKAIOIIEro BO31yXa H IO
MOHT)KHOM Tabyuile OmpeAeNnsiioT MPOBEC MPOBOJOB B CEpPEeAMHE MpPOJeTa, M3MEHEHUE BBICOTHI
pacIoNoKEHU TPOBOAA Y ONOPbI KOHTAKTHOM CETH IO 3THM pa3MepaM U3MEHSIOT BbIIICHA3BaHHBIE
mapaMmeTpsl MpPOBOAOB. B 1pyrux Touykax MpOJETOB TMPOBEC YCTAHABIMBAIOT TaK, YTOOBI
o0ecreynBaoch IIABHOE U3MEHEHHE BBICOTHI KOHTAKTHOT'O IIPOBOJIA B CPEHEH YaCTH MPOJIETa.

JI1st TOCTpOEHUSI MOHTaXKHBIX KPUBBIX, HY’)KHO PACCUMUTATh CTPEJbl IPOBECA HECYIIEro Tpoca. Tak kKak
ATOT pacyeT SABJISETCS MPOAOKEHUEM NPEAbIAYIINX PpPACYETOB, TO IJIsi WX BBINOJIHEHUS HYXHO
BOCITIOJIb30BaThCsSl KPUBOM M3MEHEHHUS HATSKEHUSI HECYLIErO Tpoca OT TEMIIEPATyphl U3 MPEIbIIYILIETO
3aHATHSL.

Jlnst pacueTa MOHTaXKHBIX KPUBBIX HY>KHO 33/1aTh 3HAYEHUSI TEMIIEPATYPHI OT tmin 10

tmax IPUMEPHO C OJUHAKOBBIM MHTEPBAJIOM, 3aT€M, I10JIb3YsCh BBIIICHA3BAHHON KPUBOM, OIIPENEIUTh
COOTBETCTBYIOIIME ITUM, TemrepaTypam HaTsbkeHus (Tx) u 3anectu ux B Tabn. 18 (mpakrt. Ne 11) umu
e He0OXOUMO TOJIb30BAThCS IIPU pacdeTax.

Crpenbl mpoBeca Harpy€HHOTO KOHTAKTHBIM MPOBOJOM Hecywero Tpoca Fx mms kaxgoro u3
3a/IaHHBIX JICUCTBUTENIBHBIX MIPOJIETOB, BXOSAIINX B AHKEPHBIM Y4aCTOK, OMPEACIIAIOT o Gopmyiie:

K 2
* * *
g+ 9% [*(1-2%¢) . e

To (g | - g e) e

F, = + =X LL M
X 8*(T, +K) 2*T T
X X

I€ gx — BEPTUKAJIbHAS Harpy3ka Ha HECYIIMI TPOC OT Beca BCEX MPOBOJOB KOHTAKTHOW MOJBECKH,
COOTBGTCTBYI-OH_Ia}I paC‘{eTHLIM YCJ'IOBI/I}IM, ,[[aH/ M,
Jo — BEpTUKaJIbHAs HArpy3kKa Ha HECYUIMH TPOC OT BECa BCEX MPOBOJOB KOHTAKTHOM MOABECKH, IIPHU
6CCHpOBeCHOM ITOJIOKCHHUU KOHTAKTHOT'O HpOBOZ[a, I[aH/M;
grx — Harpy3ka oT Beca HECYIIEero Tpoca IIpU pacyeTHBIX YCIOBUsX, 1aH/M;
Tx — HaTsHKEHHE HECYILETO TPOCa, COOTBETCTBYIOIIEE PACUETHOM TEMIIEPATYPE;
€ — PacCTOsIHUE OT OMOPHI 10 MEPBON MPOCTOM CTPyHBI, Tad. 12.

0,=00=0n O =0Gur

K
g, +0, *Ti *(l —2*9)2

0

JonycTum ,4To : M = 3 ;
N — (gx *I B gTX *e)*z
2
Toraa (popmysia CTpesbl poBeca HECYIIEro TPOca MPUMET BUI:
oM _N
T.+K T,

[ToncraBnss 3nadenust Tx u3 Tabn. 18 mpousBoaum pacuetsl. [logaHHBIM pacdeToB CTPOUM

MOHTAKHbIE KPUBBIE JUUIS IBYX 3a/laHHBIX [IOJIETOB MEXAY OIIOPaMHM KOHTAKTHOM CETH Ha

MUJUTUMETPOBOM Oymare. Pe3ynbTaTel pacyeToB cBoauM B Tabi. 18 (cm. mpakTudeckoe 3anstreNe 11)
IHopsiaok BHINOJHEHUS



Omnpenenuts CTpEIsl MPOBeca HArPY>KEHHOTO HECYIIETO TPOca.

[TocTpouTh MOHTa)KHBIE KPUBBIE.

Conepsxkanue oT4yera

Omnpenenenue cTpesbl IpoBeca HArpyKEHHOTO HECYIEro Tpoca.

10. MoHTaXHBIE KPUBBIE JIJIs IBYX 3a/IaHHBIX MIPOJIETOB MEXY OMOPAMU KOHTAKTHOM CETH.
BbiBOabI.

©ooNo

6. KouTponpHBIE BOIIPOCH
7. UYro Takoe cTpeia mpoBeca Hecyuero Tpoca?
8. Ilouemy B pexrMe MUHUMAILHOW TeMIEpaTypbl MAaKCUMAIbHOMY HATSXKEHHIO COOTBETCTBYIOT
MUHHUMaJIbHBIE CTPEJIbl IpoBeca?
9. UYrto Takoe MOHTa)XHAsI TA0JIUIIA U MOHTAXKHBIE KPUBBIC?
10. JIns yero HE0OOXOAMMO CTPOUTH MOHTKHBIEC KpUBBIE?
IIpakTnyeckoe 3ansATHE
Tema 15.1 ABTOMATH3UPOBAHHBbIE CHCTEMbI YIIPABJIEHUSI
Tema: O3HakoMIIeHHE C 000PYIOBAHUEM SHEPrOJUCIIETYEPCKOTO yHKTA
Iesan padoTbi: O3HAKOMUTHCS ¢ HOPMAMU BPEMEHHU Ha IIPOU3BOJICTBO PAOOT HA KOHTAKTHOM CETH.

Hopwmbl BpeMeHr U HOpMaTHBBI YUCIEHHOCTH Ha TEXHUYECKOEe OOCITYy)KHBaHUE U TEKYIIUH PEMOHT
YCTPONCTB KOHTAKTHOM CETH MOCTOSHHOI'O M IEPEMEHHOI0 TOKAa U IYHKTOB I'PYNIHUPOBKH CTAHLUHN
CTBIKOBAHUS DIIEKTPU(PUIIMPOBAHHBIX KEJNE3HBIX JOpOr (Iajee HOPMBI BPEMEHH H HOPMATHBBI
YUCJIEHHOCTH) TMpEeJHAa3HAuYeHbl U1 OpraHu3aliM, IUIAHUPOBaHMS W HOPMHMPOBAaHUS TpyJa
ANEKTPOMEXAHUKOB U 3JIEKTPOMOHTEPOB KOHTAKTHOM CETH, BBIOJIHAIOIINUX PaOOTHI 10 TEXHUYECKOMY
OOCITy’)KUBAaHHIO U TEKYIIEMY PEMOHTY YCTPOWCTB KOHTAaKTHOM CETH B pailOHaX KOHTAKTHOM ceTH -
MO/Ipa3/ICJICHUSAX IUCTAHIUH 3JIEKTPOCHAOKEHUS.

Hopmbl BpeMeHM M HOPMATUBBI YHCIEHHOCTH pa3paboTaHbl B cOOTBETCTBMM C IlojoxeHuem o
cucteme HopMmupoBanusa Tpyna B OAO «PXK», yrBepxxaennsiM pacnopsbkenuem OAO «PXK/I» ot 3
utonist 2006 r. Ne 1350p. B ocHOBY pa3paboTku HOpM BPEeMEHHU U HOPMATUBOB YHCIEHHOCTHU TOJIOKEHBI:

- Crammapr OAO «PXI» CTO PXI 1.12.001-2007 «YcrtpoiictBa »3nekTpuukanuu u
anekTpocHaOxeHus. TexHuyeckoe obciayxuBaHue U peMOHT. OOmue TpeOOBaHU», YTBEPKICHHBIN
pacniopspkerreM OAO «PXK» ot 29 nexadpst 2007 1. Ne 2496p ¢ mocienyronmMa U3MEHEHUSIMHU B
penakiuu pacnopsbkeHuid OAO «PXX» ot 16 anpens 2008 r. Ne 806p, ot 31 nexadbpst 2009 r. Ne 2763p
u ot 29 nexadps 2010 . Ne 2761p;

- TexHonoruyeckue KapThl Ha pabOTHI MO COJEPKAHUIO M PEMOHTY YCTPONCTB KOHTAKTHOW CETH
aNeKTpUuULIMPOBaHHBIX Kene3HbIX Jopor. Kaura 1. Texuudyeckoe oOcayKMBaHUE U TEKYILIUN PEMOHT,
yTBepsKJeHHbIe JlenapTaMeHTOM 3eKTpu(UKaLuu 1 anekTpocHadxkeHus ot 14 nexadps 2009 r. Ne I[13-
868-115/1-2;

- HMHcTpykuus mo 0e30MacHOCTH JJIs 3JEKTPOMOHTEPOB KOHTAaKTHOM CETH, YTBEpXKAECHHas
pacnopspkerreM OAO «PX Iy ot 16 nexadpst 2010 1. Ne 104;

- IlpaBuna 6e30MacHOCTH MPH IKCIUTyaTallMM KOHTAKTHOM CETH M YCTPOMCTB 3JIEKTPOCHAOKEHUS
aBTOOJOKHPOBKH kene3HbIX gopor OAO «PX Iy, yrepxkaennsie pacnopsixkenuem OAO «PXK» ot 16
nexabps 2010 r. Ne 103;

- TEXHUYECKHE XapaKTEPUCTUKU UCIIBITATEIbHBIX U U3MEPUTENBHBIX TPUOOPOB, MPUCIIOCOOIEHUH 1
MHCTPYMEHTA;

- (OTOXpOHOMETPAKHBIC HAOIIOACHUSI.

Hopmbl BpeMeHH OTpakaloT 3aTpaThl TpyAa Ha H3MEpHUTENb pabOThl BCEX MCIOIHHUTEICH.
KonndecTBeHHBIN COCTaB MCIIOJHUTENEH MPUHAT B COOTBETCTBUU ¢ JercTBYromUMU B OAO «PX»
NpaBUJIaMU W HMHCTPYKLUHUSMH, B 3aBHCHUMOCTU OT CIIO)KHOCTH M OObeMa BBINOJIHIEMBIX pPadoT.
W3MeHeHre YHCIIEHHOCTH HCIIOJHUTENEH HE MOXKET CIYXXHThb OCHOBaHHEM JJIsi U3MEHEHHUs HOpM
BPEMEHH.

HaumenoBanust mpodeccuil pabouux U MODKHOCTEH NpUHATHI corjacHo OOmepoccuiickomy
kiaccupukaropy npodeccuii pabouux, JODKHOCTEH ciayxammx u TapudHsix paspsanos (OK 016-94,
MockBa, 2005 r.). Paspsasl kBamubukauuu pabouux MNpUHATHL coryacHo ExuHOoMy TapudHO-
kBanuukanonHomy cnpaBounuky (ETKC Bemmyck 56, 1984 r1.) m cOopHUKY TapuQHO-



KBAJTM(PUKAIIMOHHBIX XapaKTEPUCTUK pab0UMX, 3aHATHIX Ha JKEIEe3HOAOPOKHOM TpaHcrnopte (Mockaa,
[IBII MIIC, 1999 1.).

KpanudukanmonHas xapakTepUCTHKA 3JIEKTPOMEXaHHUKa MPHUHSTA coryiacHO pacnopsbkennto OAO
«PXI» ot 18 umrons 2006 . Ne 1505p «O06 yTBepkaeHUH KBaTU(DUKAITMOHHBIX XapPaKTEPUCTHK H
pasps0B OIUIaThl TPyAa JAOJDKHOCTEW PYKOBOOUTENEH, CHEUAINCTOB M CIYXallUX OTKPHITOIO
aKuuoHepHOro obiectBa «Poccuiickue jxene3Hble JOporu».

Hopmamu BpeMeHM 1 HOpMaTUBaMU YHUCIEHHOCTH YUTEHBI CIEAYIOIME KaTErOpuu 3aTpaT paboyero
Bpemenu: omneparuBHoe BpeMms (Tom), moaroroButTenbHO-3akimounTenbHoe BpeMs (Tm3), Bpems Ha

obciyxuBanue pabouyero mecta (To0), BpeMst Ha OTIBIX U JHuHbIe HagoOHOCTH (TOTN).
K omnepatuBHOMY Bpemenu Ton oTHOCHTCS BpeMs Ha:
- HEeTIOCPEACTBEHHOE BHITIOJHEHNE PabOoT MO TEXHUYECKOMY OOCIIY)KUBAaHUIO U TEKYILIEMY PEMOHTY
YCTPOMCTB KOHTAKTHOM CETH;
- YCT@HOBKY 3aIlIUTHBIX ¥ MOHTA)KHBIX IPUCTIOCOOJICHUH;

- IOJIbEM Ha M30JIMPYIOLIYIO ChEMHYIO BBIIIKY, BBILIIKY aBTOMOTPUCHI (JIPE3UHBI), OMIOPY, JIECTHUILY

U CIIyCK C HUX;
- IepeMellleHre BBILIKH B IIpoliecce padoThI;
- cOOPKY M pa300pKy UCTIBITATEIBHBIX CXEM;

IIpakTnyeckoe 3ansATHE
Tema 15.1 ABTOMaTH3HPOBAHHBbIE CHCTEMBbI YIIPABJICHUS
Tema: O3HakOMIIEHHE ¢ anapaTypol TeleMEeXaHUKH KOHTPOJIUPYEMOTo IMyHKTa (TIOJCTaHIIUN)
Iesb 3aHATHA: U3YUUTH COJIEPKaHUE PAOOT MO MPOBEPKE COCTOSHUS, PETYIUPOBKE U PEMOHTY
CEKIITMOHHBIX U30JISTOPOB CO CTEKIIOTUIACTUKOBBIME WU (pap(GOpPOBBEIMU BCTABKAMMU.

OﬁopyszaHne: CEKIIMOHHBIM H30JBITOP UJIM MAKCT CCKIIMOHHOI'O U30JIATOpPA.

IIpucnoco6Jienusi: IvHeHKa, JePEBIHHBIN OPYCOK, HAXKIAUHOE MOJIOTHO.

KpaTKne TCOPETUYCCKHUE CBCACHUA

CCKHI/IOHHI)IG H30JIATOPBI JOJKHBL o0ecreynBaTh HAaACKHYIO U30JIIOUI0 U MJIaBHBIN nepexoa mo HuM
I1OJIO30B TOKOIIPpUEMHHKA C YCTaHOBJIeHHOﬁ CKOpPOCTBIO Ha JAHHOM Y4YaCTKC. Hx MPUMCHSIOT B
OCHOBHOM Ha CTaHIWHU IJI TOIICPEYHOI0 CEKIIMOHHUPOBAHUS KOHTAKTHOM CETH.

Tumn ceKIMOHHOTO U30JIATOPa BEIOUPAETCS B 3aBUCUMOCTH OT HOMUHAJILHOTO HANPsKEHUs
KOHTaKTHOM CETH, KOJIMYECTBA KOHTAKTHBIX IIPOBOJOB, YCTAHOBIEHHOW CKOPOCTH JIBHKEHUS TIOE3/0B,
MecTa IPUMEHEHHUs ¥ CTENeHHU 3arpsi3HeHus atmocdepsl. KOHCTpYyKIMS CEKIIMOHHBIX M30JSTOPOB
nperycMaTpuBaeT 3(pPEeKTUBHOE ralieHne 3eKTPUUIECKON AyTH Ha AYTrOracCUTEeNIbHbIX YCTPOUCTBAX.

CeKIMOHHBIE U30JITOPEl MOHTUPYIOT B IIEPBOM TPETH MPOJIETA TAaK, YTOOBI HUXKHSIS IIIOCKOCTh
CKOJIbKEHUs Haxoausack Ha 20-30 MM BBIIIE COCETHUX TOYEK MTOABECA KOHTAKTHOTO npoBoja. Ilepen
MOHTaKOM BC€ JETAJIN CEKIMOHHOTO U30JIATOPA CIENYET TIIATEIbHO IPOBEPUTD, a H30JIATOPBI U
CKOJIb3YHBI TIIATEIbHO OYUCTUTH OT JHOOBIX BUAOB 3arpsi3HEHMs, HE JOMycKast Ul ATUX Lieien
IPUMEHEHNE XUMUYECKN aKTUBHBIX BELIECTB, CIOCOOHBIX BBI3BATh UX MOBPEXKICHUE WK HAapYIIEHHE
AHTUKOPPO3UIHOIO MOKPBITUS JETAJICH.

CGKHI/IOHHBII\/'I H30JIATOP B IUIAHE CICAYET paciojaraTb Tak, YTOOEI €ro mpoaojibHasA OCb COBIIaaasa C
OCBIO I10JI0O3a TOKOIIPUECMHUKA. MakcuMallbHOE OTKJIOHEHHE HE TOJLKHO IMMPCBLIIATH 100 mm.

Merannnueckue CKOIb3yHbI, IyTOOTBOJIAIIME U AYTOTaCUTEIbHBIE pOra Mpy U3HOCE B IIIOCKOCTH
CKOJILKEHHUS 0ojIee 5 MM MojJjIeKaT 3aMeHe.

[IpoBepky cOCTOSIHMS, PETYIIUPOBKY U PEMOHT U30JIATOPOB IPOM3BOIAT 1 pa3 B rox.



Pa6ora Ha CH MoxeT ObITh BBINOIHEHA CO CHATHEM HAIPSHKEHUS U 3a3€MJICHUEM KOHTAKTHOM CeTH
WM TIOJI HAIIPSKEHUEM.

PaboTa nox HanpskeHUEM Ha CEKLIMOHHOM M30JISTOPE BBIITOJIHACTCS [0 HApsAly U IpUKazy
sHeproaucneruepa. I[lepen Bbinadei npukasa Ha paboTy 3HEProAucCIeTYEP JOJKEH BKIIOUUTH (10 1Y,
TY) cekunoHHbIN pa3zbeIMHUTENb, TAapAJJIEIbHBINA 3TOMY CEKLIMOHHOMY H30JISTOPY WU BBIAATH
IIPUKa3 Ha MEPEKIIOYEHHE TAKOBOTO BPYUHYIO.

Jlo Hauasia paGoThI OCIIE MOJYYEHMsI IPUKa3a Ha CEKIIMOHHOM U30JISTOPE YCTAaHABIUBAKOT
LIYHTUPYIOLIYIO IIEPEMBIUKY.

IIpoBepKka COCTOSIHNA U PEMOHT CEKIIMOHHOI0 M30J1TOpA:

1. HpOBepI/ITB COCTOsIHHUE KPCIIJICHHUA U CTCIICHD 3arpsA3HCHHOCTH U30JIATOPOB B HECYIIEM TPOCE, a
TAKKE COCTOAHUEC HCCYHIETO TPOCAa, UCII0JIb3YA HABCCHYIO JICCTHUIY 3Mm.

2. OcMOTpETh U OUUCTUTD U30JIATOPHI OT 3arpsA3HEHMUS.

3. [IpoBepHTh AJIMHBI MYTH YTEUKH TOKA IO U30JIATOPaM, KOH(PHUTYPAITUIO TyTrOTaCUTEIbHBIX POTOB,
COCTOSIHME METANTHYECKUX CKOJIb3YHOB, BEJIMUUHY BO3IYIIHBIX 3a30POB, HAJCKHOCTh KPETICHUS
BCEX JCTaJIEN.

4, HpOBepI/ITB COCTOSIHUEC 3BCHBCBLIX CTPYH, 3 KUMOB, PACIIOPOK, KOPOMBICEIT 1 HATSKHBIX My(l)T,
BaJIMKOB M IIIIJIMHTOB.

5. HpOBepI/ITB COCTOSIHUEC U ITOCAAKY CTBIKOBBIX 3 KUMOB B MECTAaX COCAUHCHU CHUc pa60‘lI/IM
KOHTAKTHBIM ITPOBOAOM.

6. IIpoBepuTh NpaBUIBHOCTH MOJI0XKEHUS U perynupoBku CU (mposepsitot nonoxxenue CH no BbicoTe,
1oJI0’keHue npoaoabHoi ocu CH, nonoxxenne CH o 0THOIIEHHIO K pacioyIOKEHHOMY HaJl HUM
BPE3HOMY U30JIATOPY Ha HECYIIIEM TPOCE).

7. IlpoBeputh npaBUIbLHOCTH peryianpoBku CU (mepemeriiasi BIOIb HETO OPYCOK, KOTOPBIN HOKEH
MJIABHO MIEPEXOAUTH C OJJHOTO CKOJIb3YHA HA JIPYroil 0€3 UCKPUBIICHUS U OTPHIBA).

ITopsinok BbINOJIHEHHS PadOTHI:
1. Onucath Ha3HaYeHUs U TpeOOBaHMUS, IPEABABISIEMbIE K CEKLIHOHHOMY M30JISTODY.

2. HapucoBaTb 3CKU3 CEKIIMOHHOTO U30JISITOPa, YKa3aB Ha PUCYHKE BCE pa3Mephl, Ha3BaHHbIE B
ITYTOKC.

3. OHpeI[eJ'H/ITB KaTCropuro pa60T 110 IIpaBuJiaM TCXHUKU 6630H3.CHOCTI/I, MNEepeUUCIUTD
OpTraHHU3allMOHHBIC U TCXHUYCCKNUEC MCPOIIPUATHUA, KBaJ'II/I(i)I/IKaIII/IOHHI)Ie TpyHIibl PYKOBOAUTECIIA pa60T,
YJIICHOB 6pI/IFa)IBI.

4. BBITIOJIHUTE PEBU3UIO CEKITMOHHOTO U30JIATOPA, COTJIACHO BBIMICH3I0KEHHBIM YKA3aHUSIM
(ITposepka coctosinus u peMoHT CH) u pykoBoacTBysch [IpaBiiaMu ycTpoiicTBa U TEXHUYECKOM
JKCIUTyaTaluu KoHTakTHou cetu (JI5).

5. Cnenatp BBIBOJI O COCTOSTHUM M30JISTOpA.

6. Opopmuts oTu€r. Cenars BBIBOABI 110 BHIIIOJTHEHHOMY 3aHSTHIO.
KoHTpoJibHbIE BONIPOCHI:

1. I yero npeaHa3HauY€Hbl CEKIIMOHHBIE H30ISTOPHI?

2. B xkakux mecTax YCTaHABJIMBAOT CCKIIMOHHBIC I/I30.]'I${TOpI)I?



3. Kakue ycTpoiicTBa B KOHCTPYKIIMH CEKIIMOHHBIX M30JITOPOB MPEAHA3HAUEHBI ISl TAIlIEHUs JyTu?

4. Kakue ocHOBHbBIE Mepbl 0€30IaCHOCTH HEOOXOMMO BBIOIHATH ITPHU MIPOU3BOJICTBE pabOT HA
CEKIIMOHHOM H30J1TOpEe?

5. IloueMy HEOOXOAMMO MPOBEPSTH MPABUIBLHOCTD MOJIOKEHHS U PETYINPOBKH
CEKIIMOHHOT0 U30JI1ATOpa?

6. [ToueMy Bo BpeMsi IPOX0/1a TOKOMPUEMHHKA IO CEKITMOHHOMY HU30JIATOPY MOYKET BOZHUKATh
AJIEKTpUYEcKas ayra’?

Tema 15.1 ABTOMATU3HMPOBAHHbIE CHCTEMbI YIIPABJIEHUS
IIpakTH4eckoe 3aHsITHE
Tema: [Toctpoenue cxembl cOopa u nepegadr HHGOPMaLUK HA KOHTPOJIUPYEMOM MTYHKTE

Heab 3aHATHSA: U3YUUTH COIepKaHNE PAOOT MO MPOBEPKE COCTOSHUS U PETYIUPOBKE U3OIUPYIOLIETO
COTIPSIKEHHUSI.

OﬁopyszaHne: MaKCT U30JIMPYROILICTO COIPAKCHUA aHKCPHBIX YIACTKOB UJIN Ha3BaHHbLIN Yy3€JI Ha
IMOJIMTOHE KOHTAKTHOM CETH.

IIpucnoco6Jienusi: IMHelKa, HAKIaYHOE TOJIOTHO, IEPEBSIHHBIN OPYCOK, HAOOp racuHbIX KIFOYEH.
KpaTtkue Teopernueckue cBegeHHs

N3onmpyroiee cONpsKeHNE aHKEPHBIX YYaCTKOB CIIYXKHUT JJIs pa3AciICHHs IMTAaHUS Ha OTJEIIbHBIC
CEKILIMU yYaCTKOB KOHTAKTHOH ceTh. V3omupyroliee conpsiKeHne JOMKHO 00ecneunBaTh Mpo10JIbHOE
B3aUMHOE IIEPEMEILEHNE ITPOBOIOB IIPU TEMIIEPATYPHBIX U3MEHEHUSX, 4 TAKKE IUIABHBIN ITEPEXO]T
1071032 TOKOIIPUEMHUKA C KOHTAKTHOI'O IIPOBOJIa OJHOTO AaHKEPHOI'0 Y4aCTKa Ha KOHTAKTHBIN IIPOBOJ
JPYroro MO YCIOBHUSAM KOHTAKTHOTO HAXKaTUs 0€3 yXyIIIEHUS TOKOCheMa U CHIDKEHHS
YCTaHOBJIEHHON CKOPOCTH.

Ha MEPEroHax M I'NTyXUX IMYTIAX KCIC3HOJOPOKHBIX CTaHIIMK HeO6XO,I[I/IMO IMPUMCHATD:

W3onupyromue conpsikeHus (BO3AYIIHbIE TPOMEKYTKH ) Ha MPSIMBIX M KPUBBIX y4acTKax MyTH
panuycom 6osee 2000M — TpEXIIPOIETHBIE I YETHIPEXIPOJICTHBIE, HA KPUBBIX YU4aCTKaX MyTH
paauycom 2000M 1 MeHee U B CTECHEHHBIX MECTax M0 UX PaclOpsHKEHUIO — TPEXIIPOJIETHBIE.

He AOIMYCKAC€TCA COBMCIIATE HA U30JIUPYIOIIUX COMPAKCHHUAX KOMIICHCUPOBAHHBIC U
IMMOJIYKOMIICHCUPOBAHHBIC ITOJABECCKH.

Ha uzonupyromieM conpsikeHUH rOpU30HTAILHOE PACCTOSHUE MEKYy BHYTPEHHUMHU PACCTOSTHUSIMU
paboyuX KOHTAKTHBIX MPOBOAOB JA0JKHO ObITh S50MM. Eciu 1o BETpOBBIM OTKJIOHEHUSM
IIPOBOJIOB Ha JIEUCTBYIOLINX YY4aCTKaX TAKOE PACCTOSIHUE HE MOXKET OBITh JOIMYIIEHO, OHO MOKET
coctaBiATh 400MM Ha KOHTaKTHOW CETH NMOCTOSHHOTO ToKa U S00MM — IEPEMEHHOT0 TOKA.
JlonycTrMble OTKJIOHEHMSI OT YKa3aHHbIX 3HaueHu £50MM IpU CKOPOCTHOM JBUkKEeHHH 10 160
KM/4 1 £40MM 1IpH CKOPOCTHOM JBMKEeHUU OT 161 — 200km/u. PaccTosinue ot pabouero
KOHTaKTHOTO MPOBO/JIA /10 HUKHEN MOBEPXHOCTH Bpe3HOro (apPpopoBOro U30isTOpa MpH ABYX
KOHTAKTHBIX IIPOBOJIAaX IOJKHO cOCTaBIATh 250+ 20MM npu 0THOM KOHTAKTHOM IPOBOJIE
300+20mm.

BepTtukanbHoe paccTosiHEE OT pabodyero KOHTaKTHOT'O IPOBO/IA 0 HUKHEH MOBEPXHOCTH
[JIaJJKOCTEPKHEBOTO MOJIMMEPHOTO U30JITOpa T0JKHO cocTaBiATh 300+20MM, a 10 HUKHEN
MOBEPXHOCTH TJ1aIKOCTEPKHEBOTO N30JIMPYIOIIErO JIEMEHTA, JIOIYCKAIOIIEro B3auMoIeCTBIE C
TOKONpueMHUKOM — 200+20Mm.

Hepexon TOKOHpI/IéMHI/IKa C KOHTAKTHOT'O ITPOBOJJa OAHOI'O aHKEPHOI'0 y4aCcTKa Ha KOHTAKTHBIM
MpoBOA APYTroro aHKECpHOro y4aCcTka JOJIKCH pacriojiaraTbCa B CCPEANHE MEPEXOJHOTO nponéTa y



TPEXIPOJIETHBIX CONPSKEHUH HA JUIMHE 8 — 12M M y UEThIPEXNPOJIETHBIX CONPSHKEHUN Ha aiuHe 10
— 15M o 06e CTOPOHBI OT CPETHEH MEPEXOTHON OTIOPHI.

@DuKcaTopkl, CTPYHBI U 3JIEKTPUUECKHE COSAMHUTEIN CIIEAYeT pa3MelaTh TakK, 4TOObI
oOecrnieunBaIach U30JISILMSI AaHKEPHBIX YYaCTKOB IPU BO3MOKHBIX TEMIIEPATypPHBIX U3MEHEHUSX.

HopmanbHO pa3oMKHYThIE H30JIMPYIOIINE CONPSKEHUS JJOIKHBI ObITh 000PY10BaHbI 3alIUTHBIMU
YCTPOMCTBAMM OT IIEPEKOr0OB IIPOBOJOB IEKTPUUECKON Nyrod. Ha myTsax ¢ AByXCTOPOHHUM
JBIDKEHUEM 3allUTHBIE YCTPOHCTBA OT NEPEkKOIr0B JOJKHBI ObITh B 000MX HAIIPABICHUSX.

[TepexoaHble OMOPHI KOHTAKTHOM CETH, OTPAaHUYMBAIOLIUE U30JIUPYIOLIEE CONPSHKEHUE, JOKHBI
WMETh OTJIMUYNTEIILHBINA 3HAK — qCpCAYIOIUCCA YCThIPC YCPHBIC U TPU Oeble TOPU30HTAJIBHBIC
nojocel. IlepBas onopa 1o HarpaBICHUIO JBUKEHUS 110€3710B, KPOME TOr0, JOIOIHUTEIBHO
0003Ha4yaeTcs BEPTUKAIbHON YEPHOU M10JIOCON. 3HAKU HAaHOCSTCSI HEITOCPEICTBEHHO Ha OIOPHI MU
3aKpEIJICHHbIC HAa HUX LLUTHI.

[Tpu OCTOSIHHOM TOKE, KPOME TOT0, IPUMEHSIFOTCS] CHTHAJIBHBIE CBETOBBIE yKa3aTtenu «OnycTUTh
TOKOIPUEMHUK», UMEIOIINE CUTHAJIbHOE 3HAYCHUE IIPH MOSBICHUU HA HUX MUTAIOLICH CBETALEHCS
IIOJIOCHI.

Hepen HefITpaJIBHBIMH BCTaBKaMHM YCTaHABJIMBAIOT MPCAYIPCAUTCIBbHBIC TIOCTOAHHBIC CUTHAJIBHBIC
3HaKU «OTKIIFOYUTH TOK.

[Ipu BeIMOMHEHUH PAOOTHI HEOOXOIMMO OCMOTPETH U30JIUPYIOIEE COMPSIKEHHE, POBEPUTH BCE
HOPMHUPYEMBIE pa3Mepbl, MPOBEPUTH COCTOSHUE MPOBOOB U AJIEMEHTOB COIPSKEHHUS.

W3onupyrolee conpsikeHne NpoBepsoT 1pa3 B ro, odpaias BHUMaHUE HA IJIABHOCTh MEpexo/ia
TOKOTIPUEMHUKA, COOTBETCTBUE TPEOOBAHUSIM TEXHOJIOTHUECKOM KapThl, YEPTEKEH MPUMEHEHHBIX
KOHCTPYKLUH.

[IpoBepKy COCTOAHUS, PETYIUPOBKY U PEMOHT U30JUPYIOLIETO COMPSHKEHUS CIIEYET TPOU3BOAUTH
B CJIEAYIOIIEM MOPSIIKE:

- IPOBCPUTDH 30HY IEPCXOoaa TOKOIIPUCMHHKA C OJHOI'O aHKCPHOI'O Y4aCTKa Ha ,Z[perﬁ 1 MCCTa
noaxsara TOKOIMMPUECMHHUKAMH KOHTAKTHBIX ITPOBOJOB, UCIIOJIb3Yys )IepeBSIHHBIfI 6pyCOK. HepBr,Ie
MMPUEMHBIC CTPYHBI B 30HC ITPOXO0Ja I10JI03a TOKOIIPUCMHHKA JOJI?KHBI OBITH ﬂBOﬁHLIMH;

- IPOBEPUTH PACIIOJIOKCHNE KOHTAKTHBIX ITPOBOAOB B IIJIAHEC,

- IPOBEPUTH PACCTOAHUEC 11O BEPTUKAIIU MCKIAY pa60qHMH u Hepa60‘~II/IMI/I KOHTAaKTHBIMH
MpoBOAaMH. HpI/I HCO6X0)II/IMOCTI/I MMPOU3BECTU PCTYJIUPOBKY IO BEPTUKAJIU C TIOMOLIBIO CTPYH, a
110 TOPU3OHTAIN — ITYTEM U3MCHCHUA MMOJIOKCHHUA @HKC&TOpa Ha NCPEXOJHBIX OIOpax;

- IPOBEPUTH PACIIOIOKEHNE HECYIINX TPOCOB. B MecTe nepeceuenust BETBEH OTXOAAIIET0O Ha
AHKEPOBKY U pabovyero HeCyIuX TPOCOB HE JTOJDKHO OBITh KacaHHs. 3a30p MEXKIY HUMHU JOJDKEH
ObITh HE MeHee S0MM;

- Y66,Z[I/IT]':>CSI YTO ITOJIOKECHUC (I)I/IKCS.TOPOB, CTPYH U DJICKTPUYCCKUX COCI[PIHPITCJIGIZ obecnieunBaeT
H30JIAIHUI0O CMCKHBIX aHKCPHBIX YUaCTKOB ITPU JIFOOBIX BO3MOIKHBIX TEMIICPATYPHBIX U3MCHCHUAX ]

- IPOBCPUTH BHCIITHUM OCMOTPOM COCTOAHUC OTJIMYUTEIbLHOMN OKpaCKH Ha NCPECXOAHBIX OIIOpax;

- IPOBEPUTH BHEIIHUM OCMOTPOM BUIUMOCTB U COCTOSIHUE CUTHAJIbHBIX CBETOBBIX YKa3aTelei
«OnyCTUTHh TOKOIIPUEMHUK;

- IPOBEPUTH MOJI0KEHUE IPY30B OTHOCUTEIHHO 3€MJIM M HEMOBMXKHOTO OJIOKA KOMITEHCATOopa.
[TpoBepuTh paboTy KOMIIEHCATOpa, IPUIIOIHUMAS U OITyCKasl IPy3bl pyKaMu;

- IPOBEPUTH COCTOSIHHUE, OTPETYJINPOBATh U IPOU3BECTH PEMOHT IIPOBOJIOB U 3JIEMEHTOB
COIPSKEHUS,;



- IPOBEPUTH MPABMILHOCTh YCTAHOBKU Ha MEPEXOTHBIX OMOPax (PUKCATOPOB OTXOIAIINX HA
AHKEPOBKY BETBEH KOHTAKTHBIX POBOAOB. DUKCATOPHI AOKHBI KPEUTHCS HA HEM30JIMPOBAHHBIX
IPSMBIX KOHCOJISIX WM (PUKCATOPHBIX KPOHIITEHHAX OMOP BHIIIE YPOBHS HOMUHAIBHOW BBICOTHI
KOHTaKTHOro mposoja Ha 600+200MM Ha yyacTkax moctosiHHOro toka u 700+200MM Ha ydacTkax
NIEPEMEHHOT0 TOKa. Ha M301MpOBaHHBIX KOHCOJISAX YKAa3aHHOE PACCTOSHUE JODKHO cocTaBuTh 900
MM;

- IPOBEPUTH COCTOSIHUE KOPOMBICEJ Y AHKEPHBIX OMIOPU BPE3HBIX HU30JIITOPOB Y EPEXOJHBIX OIIOP
B BETBSIX MOJIBECKH, OTXOAIINX HAa aHKEPOBKY. PaccTosinue otT paboueil BETBM KOHTAKTHOT'O
MPOBOJA IO HHU3a KOPOMBICIIA AOKHO ObITh HE MeHee 300mMM. PaboTa Ha Bpe3HBIX U30JsTOpax
MIPOU3BOUTCS IIPU 3aBELICHHOM MO 00€ CTOPOHBI U30JISATOPA MEPEHOCHON ITYHTUPYIOIIEH IITaHTe,
a Ha HECYILEM TPOCE C UCIIOJIb30BAHMEM HABECHOM JIECTHUIIBL;

- IPOBEPUTH COCTOSTHUE HUICH(POB CEKITMOHHBIX Pa3beIUHUTEICH U POTOBBIX PA3PSAIHUKOB B
MeCTax MOJIKJIFOUEHHUS UX K KOHTAKTHOM ITOJABECKE.

IHopsinok BHINOJTHEHUS
1. Onucath Ha3HauUEHUE U TPEOOBAHUS, IPEABSIBISIEMbIE K U30JIUPYIOLIUM COIPSKEHUSIM.
2. HauepTuTh CXEeMy H30JUPYIOIIETO COMPSDKEHUS C YKa3aHUEM BCEX Pa3MepOB U radapuTOB.

3. Ocy1ecTBUTh IPOBEPKY TEXHUUECKOTO COCTOSHUS U PETYIUPOBKY U30JIMPYIOILETO CONPSKEHUS
I10 BBILIECHU3JIOKEHHON METOIUKE U PYKOBOACTBYICH IIpaBuinamu ycTpoicTBa M TEXHUYECKOU
JKCILTyaTalluy KOHTAKTHON CETH.

4. Onucath NOPSAIOK BBHIIOJIHEHUS padOT MO MPOBEPKE U PETYIUPOBKE UIOIUPYIOLIETO
COTPSIKCHHUS.

Conep:kanue oTyera
1. Onucanme Ha3HauUEHUS U TPEOOBAHUMN, PEABIBISIEMbIX K H30JUPYIOIINM COMPSIKEHUSIM.
2. Cxema U30JIMPYIOLIETO COMPSHKEHUS C YKa3aHUEM BCEX pa3MepOB U rabapuTOB.

3. Onucanue mopsijKa MPOBEPKU TEXHHUECKOTO COCTOSHUS U PETYITMPOBKH U30JIUPYIOLIETO
COIIPSKEHMS 110 BBIIEU3IIOKEHHOW METOIMKE U PYKOBOJCTBYsICH [IpaBunamu yCcTpoiicTBa U
TEXHUYECKOMN IKCIUTyaTallui KOHTAKTHOW CETH.

4. Onucanue NopsiAKa BRIOJHEHUS paboT MO MPOBEPKE U PETYINPOBKE H30IUPYIOIIETO
CONPSIKECHMUSL.

5. BeIBOZIBIL.
KoHnTpoJsbHbIe BONPOCHI
1. I 9ero npepaHa3HaueHsbl U IIe Pa3MEILATCs N30IUPYIOIINAE CONPSKEHUS?

2. [loueMy B cepeaMHE MEPEXOIHOTO MPOJIETA TPOBO/IA CONPATAEMbIX KOHTAKTHBIX MTO/IBECOK
JIOJIKHBI HAXOAUTHCS B OJTHOM TOPU30HTAIBHOM TNIOCKOCTH?

3. Uto obecrieunBaeT U30JAIMIO CEKIIMN KOHTAKTHON CETH APYT OT Jpyra B U30JUPYIOLIEM
CONPSIKEHUH?

4, HO‘-ICMy N30JIMPYOIIHE COMIPSIKCHUA HE UCIIOJIB3YHOT AJId U30JIAIUA ITPOJOJIBHBIX CCKL[PII>'I?

5. KakuM 1071KHO OBITh TOPU30HTAJIBHOE PACCTOSIHUE MEXK/y BHYTPEHHUMH PAaCCTOSIHUSAMU
pabouMX KOHTAKTHBIX MPOBOJIOB HA N30JIUPYIOIIEM COMPSKEHUU?

6. Kakue curnanabHble OrpaskJeHUs yCTaHABIUBAIOT Iepe]l H30JUPYIOIIUM CONPSKEHUEM MPH
pa3IMYHBIX pojax Toka?



Tema 15.1 ABTOMATH3UPOBAHHBbIE CUCTEMbI YIIPABJICHUSI

IIpakTHYeckoe 3aHATHE

Tema: lccrnenoBanue B3auMoIeiicTBUS 1IKada yrpaBieHus MOACTaHIMel u pabodero Mecrta
SHEproJucIeTyepa Mpy nepeaade KoMaH/ TeleynpaBiIeHUs

Heapb 3aHaTHSA: U3YYUTH COepKaHKUE PAOOTHI IO MPOBEPKE COCTOSHUS U PETYIHPOBKE BO3TYIIHOM
CTPEJIKHU.

Oo0opynoBanue: MakeT BO3IYIIIHON CTPEIIKH.
IIpucnoco6JieHus: TuHElKa, OTBEC, ACPEBIHHBIN OPYCOK, HAKIAYHOE MTOJIOTHO.
KpaTkue TeopeTuyeckue cBeieHUs1

Bosznyminble cTpeiaku T0KHBI 00ecnieunBaTh IIaBHBIN, 0€3 yaapoB U UCKPEHUH, IEpeXo/ 1oJio3a
TOKOIPHEMHHKA ¢ KOHTAKTHBIX ITPOBOJIOB OJJHOTO MYTH (Che3/1a) Ha KOHTAKTHBIE IIPOBOJIA IPYTOTO,
CBOOOTHOE B3aMMHOE MEepEMEICHNE TIOJBECOK, 00Pa3yIOIINX BO3YIIHYIO CTPEIIKY, U
MHHHMAaJIbHOE B3aMMHOE BEPTUKAIBHOE TIEPEMEIICHIE KOHTAKTHBIX ITPOBOJIOB B 30HE MOIXBaTa
M10JI030M TOKOIIPUEMHHKA IIPOBOJIA MPUMBIKAIOIIETO MyTH.

B03IIYIIIHI)I€ CTPCJIKH HAJl OOBIKHOBCHHBIMH U NEPEKPECCTHBIMU CTPCIIOUYHBIMU IIEPCBOJAMU U HAJL
TIIYXUMH NIEPECCUCHUAMU HYTeﬁ JOJIZKHBI OBITE (1)I/IKCI/IpOBaHHLIMI/I ¢ obecrieyeHHEM BO3MOKHOCTH
B3aUMHBLIX ITPOAOJIBHBIX HepeMeHIeHI/Iﬁ KOHTAKTHBIX IIPOBOJOB. Ha BTOPOCTCIICHHBIX ITYTAX
AOITYCKACTCA MPUMCHATDH HC(I)I/IKCI/IpOBaHHLIC BO3YIIHBIC CTPCJIKU.

Texymuit peMOHT BO3IYIITHOM CTPEIKU BBIIOJIHSIETCS COTVIACHO TeXHOJIoTnueckuM Kaptam[10] u
MpelycCMaTPUBAET: MPOBEPKY PACIIONOKEHHS TOUKHU MIEPeCceUeHrs KOHTAKTHBIX IIPOBOIOB
OTHOCHUTEJILHO CTPEJIOYHOTO MEPEBOIA, IPOBEPKY OTPAaHUUYUTEIILHON HAKIIAKH, IPOBEPKY
COCTOSTHUS HECYIIMX TPOCOB, KOHTAKTHBIX IPOBOIOB M (PMKCAIIUHU CTPENIKH, IPOBEPKY CTPYH,
ANEKTPUYECKUX COCAUHUTEIICH.

HpOBepKa COCTOSIHUA U PECryJIMpOBKa BO3AYIIHBIX CTPCJIOK HA I'NIABHBIX ITYTAX CTAaHIHUN
IMPOU3BOJUTCA 2 pas3a B 1oJl, Ha OCTAJIbHbIX IIYTAX — 1 Ppa3 B I'oJd B HIXKCIICPCUYNUCIICHHOM IMOPAIKE.

[TpoBepka nNpaBUILHOCTH PACIIOIOKEHHS TOUKHU MepeceueHrs KOHTAaKTHBIX IPOBOJIOB,
00pa3yIoLIMX BO3AYLIHYIO CTPENKY, OTHOCUTEIBHO CTPEIOUYHOTO MEPEBO/Ia MPOU3BOIUTCS OTBECOM,
KOTOPBIN 3aKpEeIIseTCs] B TOUKE MEPEeCeUeHUs HECYIIUX TPOCOB U OMyCKAaeTCsl BEPTUKAIBHO.
[TepeceueHre KOHTAKTHBIX IPOBOJIOB, OOPA3YIOIIMX BO3IYLIHYIO CTPEJIKY Ha OOBIKHOBEHHOM
CTPEJIOYHOM IE€PEBO/IE, TOJKHO OTCTOSATH OT OCH MPSIMOTO U OTKJIOHEHHOTo 1yTH Ha 360-400 MM u
HaXOJUTHCSI B TOM MECTE, TJI€ PACCTOSHUE MEX1Y BHYTPEHHUMHU I'PAHSIMHU FOJIOBOK
COCTMHUTEINIBHBIX PEILCOB KpeCcTOBUHBI cocTaBiisgeT 730-800 M.

W3mepeHue nonoxKeHus 30HbI I0JXBaTa M0JI030M TOKOIMPUEMHUKA KOHTAKTHBIX MPOBOJIOB
IIPUMBIKAOIEr0 WM [IEPECEKAEMOr0 IIyTU U TOJIOKEHUS KOHTAKTHBIX IIPOBOJIOB BETBEU
BO3/IYILITHOW CTPEJIKU B 30HE MOJXBAaTa UX TOKOMPHUEMHUKOM IO BBICOTE OCYIIIECTBISAETCS
YCTPOMCTBOM, UMUTHPYIOIIMM TOKOIIPUEMHUK. 30Ha MMOAXBATa I10JI030M TOKOIIPUEMHUKA
KOHTAKTHBIX IPOBOJIOB PUMBIKaEMOT'0 UJIU TIEPECEKaeMOro MyTH JI0JKHA ObITh PacIoyIo’KEeHa Ha
paccrosinuu 630-1100 MM OT ocH JaHHOTO ITyTH.

B 30HE moaxBaTa BETBEH HE JOMYCKACTCS HAIMYNE KAaKUX-THO0 38)KUMOB 3a UCKITIOUEHHUEM
3KMMOB KpETUICHUSI OTPAHUYUTENbHON HakIaaku. [Ipu HeoOX0MMOCTH BBITTOTHSIIETCS
pEryJIMpOBKa MPOBOOB IO BHICOTE C TOMOINIBIO BEPTUKAIBHBIX CTPYH.

Jlns obecriedeHrst OAHOBPEMEHHOIO MOIbeMa KOHTAKTHBIX POBOJOB 000UX MyTe (che3aa) B
MECTE UX NEPECEUEHUs] YCTAHABINBAIOTCA OTPaHUUNTEIbHBIC HAKIAIKU Ha KAl KOHTAKTHBIN
MpoBOJI TJIaBHOTO MyTH JuytHOU 1500 MM miis ctpenok 1/6 u 1/9, 1700 mm — murst 1/11 m 2000 mm —



s 1/8 u 1/22 (anuHa orpaHUYMTENbHOM HAKIIAIKK yKa3aHa MEKy BaIUKaMU (PUKCUPYIOIIUX
32KHMOB).

PaccrosiHre MeXy OrpaHUYUTEIbHON HAKIIAIKOM U KOHTAaKTHBIM IIPOBOJIOM, Ha KOTOPOM OHa
YCTaHOBJICHA, JTOJHKHO OBITH 13-15 MM.

["onoBkH 60JITOB (PUKCUPYIOIIMX 32)KUMOB, KPEISIINX OrPAaHUYUTEIILHYIO HAKIIAIKY, TOJDKHBI OBITH
pa3BEpHYTHI K KOHTAKTHOMY ITPOBOJY IPUMBIKAIOILEr0 yTH (Che3/a).

[IpoBepsItOT COCTOSIHKME U MPABWIIBHOCTH PACTIONOKEHHS OTPAaHUYHUTEIIbHON HAKIIAJKU U Y3JI0B €€
KpEIUIEHUS K KOHTAKTHOMY IPOBOJY. IPU HEOOXOAUMOCTH MPOU3BOAST PETYIUPOBKY.

[TpoBepsitoT cocTosiHUuE pabounX MOBEPXHOCTEH KOHTAKTHBIX TPOBOJIOB B 30HE BO3TYLTHOM
ctpesiku. OOpalarT BHUMaHUE HAa OTCYTCTBHE 110J100€B TOKOIPUEMHHKA, MECTHBIX U3HOCOB,
HAIUTBIBOB WK oArapoB. [Ipu Heo6xoauMocTu NUTH(YIOT MOBEPXHOCTH HAXKIAYHOW OyMaroi.
OcMaTpuBarOT U 3aMEHSIIOT 3aKUMbI, UMEIOIIME TPEIIHUHBI, PAKOBUHBI WJIM KOPPO3HUIO OOJITOB.

[Tpy 0GBIKHOBEHHOM CTPEJIOYHOM MEPEBOJIE FNEKTPUUECKUE COSIUHUTENN KOHTAKTHBIX [10JIBECOK
YCTAaHABJIMBAIOTCA HA PACCTOSIHUM 2-2,5 M OT TOUKH [1€pECeUEHUs] KOHTAKTHBIX IPOBOJIOB B
CTOPOHY OCTpPsIKA CTPEJIOYHOT0 NIepeBOAa. JJOMOIHUTENBHBIEC DJICKTPUUECKUE COCTUHUTEIIN
YCTaHABJIMBAIOTCS B CTOPOHY KPECTOBHHBI Ha PACCTOSHUU 2-2,5 M OT 30HBI IOJIXBATA.

[Tpu mepekpecTHBIX MEePeBOaxX U TIIyXUX MEePECeUCHUsIX MyTeH SJIEKTPUUECKUE COSTUHUTENN
KOHTaKTHBIX TTOJIBECOK Pa3MEMIAOT C 00EUX CTOPOH BO3YIIHON CTPEJIKK Ha pacCTOSHUU 2-2,5 M
OT 30HBI [10IXBaTa B CTOPOHY KPECTOBUHBI.

HpOBepHIOT MMpaBUJIIBHOCTb YCTAHOBKH U COCTOSAHUC DJICKTPUUCCKUX CO@HHHHTCHGﬁ. HI/ITaIOH_[I/IC
3aXUMBI JOJIZKHBI OBITh YKOMIIJICKTOBAHbI KIIMHbAMU U HAJICKHO 3aKPCIVICHBI HA KOHTAKTHOM
IIpOBOAC.

Ha paccrostauu 800-1000 MM OT 30HBI IOJXBaTa B CTOPOHY KPECTOBUHBI CTPEIIOYHOTO IEPEBOIA
JIOJDKHBI OBITH YCTAHOBIICHBI JIBOWHBIC BEPTUKAIBHBIC 3BEHbEBbIC WIN CKOJIB3SIINE CTPYHBI.

Ckomp3s111e CTPyHbI YCTaHABIMBAKOTCS IPU OJIYKOMIIEHCUPOBAHHOM IIOJIBECKE B COOTBETCTBUU C
rpaduxom [2].

Bwmecto CKOJIB3AIIUX CTPYH MOT'YT IPUMCHATLCA YCTpOﬁCTBa OIHOBPEMCHHOT'O ITOAbEMA
KOHTAKTHBIX IIPOBOJI0OB BOS]IyHIHOfI CTPCIIKH. I[OHyCKaCTCH IMPUMCEHCHUC MEPCKPECTHBIX THOKUX
CTPYH U KCCTKUX PACIIOPOK.

IIpoBEpPSIOT COCTOSAHKE 3BEHBEBBIX UM CKOJIB3SALIUX CTPYH.
Taksxe mpoBeEPSIIOT:

- COCTOSIHUE aHTUKOPPO3UOHHOTO MOKPBITUS CTAIbHBIX U3JEIUN U, TPU HEOOXOAUMOCTH, OKPAaCHUTh
UX MacCJITHOU KPAacKoil;

- COCAMHCHUEC COCAUHUTCIbHBIMU 3a)KUMaMU MCIKAY coboii HECYyHUX TPOCOB
MOJIYKOMIICHCUPOBAHHBIX ITOJIBECOK HA/l TOYKOM NEpeCCUCHUA KOHTAKTHBIX ITPOBOJOB,

- Y3JIbL (1)I/IKCEU_[I/II/I KOHTAKTHOTO IIPOBOJa, HAKJIOH U ITPOAOJIBHOC NCPEMCIICHUEC JOTTOJHUTCIIBHOTO
CTCPIKHA (bHKC&TOpa B MCCTC KPCIUICHUA €T0 K KOHTAKTHOMY ITPOBOAY, USMEPAIOT BBICOTY CCUCHHA
KOHTAKTHBIX IIPOBOJIOB Ha BCeM JJIMHEC BOSHYMHOﬁ CTPCJIKH, O6paTI/IB BHUMAaHHKC HA 30HY IMOAXBATA,

- paccTosHUE OT pabo4ero KOHTaKTHOrO MIPOBOJIA 1O OCHOBHOI'O CTEPKHS (PUKCATOPA, OHO JJOJKHO
coctaByATh 350 — 400 MM ams npsmbix 1 400 — 500 MM 17151 0OpaTHBIX (PUKCATOPOB U
(buKCHPYIOIUX TPOCOB.

C IIOMOIIBIO peﬁKH " YPOBHA MPOBEPAIOT IMOJTOKECHUC KOHTAKTHBIX ITPOBOJAOB B 30HE ITOJAXBATA.
HpOBepHIOT MMPaBUIILHOCTL PETYJIHUPOBKU U INNIABHOCTH MEPEXO/Jda IMOJI03a TOKOIMPUCMHHKA C



KOHTaKTHOT'O IPOBOJa OJJHOTO IIyTH Ha KOHTAKTHBIN IIPOBOJ APYroro IMyTH EPEMEIEHUEM PENKH
(6pycka) B TOpU30HTAILHOM ToJI0KeHHH ¢ yeunueMm He meHee 100 H (10 krc).

Iopsinok BBINOJTHEHUS

1. HauepTuth cxeMy pacrosoKeHHs MPOBOJAOB Ha BO3AYIIHOM CTPEJIKE C YKa3aHUEM OCHOBHBIX
pEryaupyeMbIX pa3MepOB.

2. 3y4uTh TEXHOJOTHYECKYIO KapTy U TUIIOBYIO HOPMY BPEMEHH, IPOBEPKU COCTOSIHUS U
PEryJINPOBKYU BO3AYIIHON CTPEJIKH.

2. HpOBepI/ITb COCTOsIHHEC BO3,Z[y1.HHOI>i CTPCIIKK Ha MAKETE, CICAYA pEKOMCHAAINAM, N3JI0KCHHBIM
BBIIIIC.

3. Ilpu BeIOSTHEHNUHU pabOTHl HA MAaKeTe KOHTAKTHOM IMOABECKH BBISIBUTH OTKJIOHEHUS OT [IpaBui
YCTPOMCTBA U TEXHUYECKOM IKCILTyaTalluy KOHTAKTHOU ceTH. Crienarh BBIBOJ O COCTOSHUU
BO3JYIIIHOW CTPEJIKHU.

Conep:kanue oTyera

1. Cxema pacnosio’keHus IPOBOJOB HA BO3AYIIHON CTPEJIKE C YKa3aHMEM OCHOBHBIX
peryJaupyeMsIX pa3MepoB.

2. Onucanue 1nociae10BaTeIbHOCTH BBIIOJIHEHUS paboT 110 MPOBEPKE COCTOSIHUS U PEryJIMPOBKE
BO3JIYIIIHOW CTPEJIKHU.

3. Onucanue mMpoOBEPKHU COCTOSIHUS BO3IYIIIHOM CTPEJIKU HA MAKETe U €€ TEOMETPUUECKHUX
napaMeTpoB.

4. BbIBO/I O COCTOSIHMM BO3AYITHOM CTPEIIKHU.

5. BBIBOJBI.

KonTposbHbie BONPOCHI

1. ChopmynupyiiTe Ha3HAYEHHUE BO3IYIITHOW CTPEIIKHU.

2. [Inst vero He0OX0IMMO KOHTPOJIUPOBATH MOJIOKEHHE MPOBOOB HAa BO3AYIITHOM cTpenke?
3. K ueMy Mo3eT puBECTH pa3peryaupoBKa BO3IYIIHOW CTPEIKU?

4. C kaKkoil NepuOANYHOCTHIO IPOU3BOST PEBU3UIO BO3AYIIIHOW CTPENKU LEMHON KOHTAaKTHOM
MOJABECKHU JIJIS TJIABHBIX MMyTEH CTAHIIWU, ISl OOKOBBIX ITyTEH CTaHIUN?

5. Kax OIIPEACIIUTL 30HY OAHOBPEMCHHOTO ITOAXBAaTa IIPOBOAOB Ha BO3IIYIJ_IHOI71 CTpCJ’IKe?

Tema 15.1 ABTOMAaTH3HPOBAHHBIE CHCTEMbI YIIPABJIEHUS

IIpakTH4Yeckoe 3aHATHE

Tema: HccnegoBanue B3auMojeicTBUsS IKada ympaBieHHUs] TOACTaHIMEH u pabodyero mecra
SHEpProJucIeTIYEpa pu NpUeMe TeJIEeCUTHATN3ALUN

Heapb 3aHATHSA: U3YUUTH COJEp)KAHUE PAOOT MO MPOBEPKE COCTOSIHUS U PETYIUPOBKE U30JIUPYIOIIETO
COIIPSIKECHMUSL.

OﬁopyszaHne: MaKCT U30JIMPYIOIICTO COMPAKCHUA aHKCPHBIX YIaCTKOB UJIN Ha3BaHHBII Yy3€iI Ha
IMOJIMTOHE KOHTAKTHOM CETH.

IIpucnocodenns: uHelKa, HAXK/Ia4HOE MTOJIOTHO, AEPEBSIHHBIN OpPYyCOK, HA0Op TaeUHbIX KIIHOUEH.

Kparkue Teoperuyeckue cBeleHUs



N3onupyroiiee conpsikeHUE aHKEPHBIX YYaCTKOB CIIYXKUT JJIs pa3/ieJICHUs MUTaHUs HAa OTACIIbHbIC
CEKLIMU yYaCTKOB KOHTAKTHOM ceTH. M3onupyrolee conpsikeHne JoIKHO 00ecrneunBarh
MIPOJI0JIbHOE B3aMMHOE NIEPEMEILICHHE MPOBOAOB MPU TEMIIEPATYPHBIX U3MEHEHUSIX, a TAK¥Ke
IUTAaBHBIN MEPEX0/] 01032 TOKOMPHUEMHHUKA C KOHTAKTHOTO MTPOBOJa OAHOI'0 aHKEPHOI'O y4acTKa Ha
KOHTAKTHBINA MTPOBOJ IPYTOT0 MO YCIOBUSAM KOHTAKTHOTO HaXaTws 0€3 yXyAIIeHUsI TOKOCheMa U
CHU)KEHUS YCTAaHOBJICHHON CKOPOCTH.

Ha INEPEroHax U I'TyXux IIYTAX KCJIEC3HOJOPOKHBIX CTaHIIMH H606XOI[I/IMO IMPUMCHATD:

N3onupyromue conpsikeHus (BO3IyLIHbIE IPOMEXYTKH) HA IPAMBIX U KPUBBIX y4acTKaXx IyTH
panuycom 6osee 2000M — TpeXIPOIETHBIE MM YETHIPEXIPOJICTHBIE, HA KPUBBIX Y4aCTKaX MyTH
paaunycoM 2000M 1 MEHEE U B CTECHEHHBIX MECTAX 10 UX PACTIOPSKEHUIO — TPEXIIPOJIETHBIE.

He A0IYCKACTCA COBMCIIATH HAa U30JIMPYIOIIUX COMPAKCHUAX KOMIICHCUPOBAHHBIC
IMOJIYKOMIICHCHPOBAHHBIC ITOJABECKH.

Ha uzonupyroniem conpsikeHUd rOpU30HTAIBHOE PACCTOSHUE MEXKY BHYTPEHHUMHU PACCTOSTHUSMU
pabounX KOHTAKTHBIX MPOBOJOB NOJKHO OBITH 550MM. Eciiu 110 BETpOBBIM OTKJIOHEHUSIM
MIPOBOJIOB Ha JACHCTBYIONINX YYaCTKaX TaKO€ PACCTOSHHE HE MOXKET OBITh JOIMYIIEHO, OHO MOXET
cocTtaBisTh 400MM Ha KOHTAKTHOW CETH MOCTOSIHHOTO ToKa M SO0MM — MepeMEeHHOI0 TOKa.
JonycTuMble OTKJIOHEHHS OT YKa3aHHBIX 3HA4eHUM +50MM MTpU CKOPOCTHOM ABMXeHUU 10 160
KM/4 1 £40MM TIpH CKOPOCTHOM JIBHKeHUH OT 161 — 200kM/4. PaccTostHue ot pabouero
KOHTaKTHOTO IPOBO/IA IO HIKHEH TTOBEPXHOCTH BPE3HOTO (hapPopoBOro U30ISATOPA MPH IBYX
KOHTAKTHBIX MPOBOJIAaX JIOJKHO COCTaBIATh 250+ 20MM mpu 0IHOM KOHTaKTHOM IIPOBOJIE
300+20mm.

BeprtukansHoe paccTosiHue OT pabouero KOHTAKTHOTO MIPOBO/IA 10 HUYKHEH TOBEPXHOCTH
I1aJKOCTEPIKHEBOTO MOJIMMEPHOI0 U30JITOpa A0JKHO cocTaBiaATh 300+20MM, a 10 HUXKHEHN
MOBEPXHOCTH TJIAJIKOCTEPKHEBOTO U30JIUPYIOIIETO 3JIEMEHTA, JOMYCKAIOIIET0 B3aUMOICUCTBHE C
TOKOMPUEMHUKOM — 200+20MM.

[Tepexon TOKOIPUEMHHMKA C KOHTAKTHOT'O IIPOBO/Ia OJTHOTO AaHKEPHOT'O y4acTKa Ha KOHTAKTHBIN
IIPOBOJ, IPYrOro aHKEPHOI'O y4acTKa JOJDKEH PacloaraTbCs B CEpeANHE NIEPEXOAHOI0 IPONIETa y
TPEXIPOJIETHBIX CONMPSKEHUN Ha JUIMHE 8 — 12M U y UeThIPEXNPOJIETHBIX CONPsHKEHUI Ha aiuHe 10
— 15M o 00e cTOpoHBI OT cpesiHel MepexoJHON OMOPHI.

@duKCcaTOphl, CTPYHBI U JEKTPUYECKHE COSAMHUTEINN ClIeAyeT pa3MelaTh TakK, YTOObI
oOecnieunBasiach U30JISIIIMSI AaHKEPHBIX YYaCTKOB IPU BO3MOKHBIX TEMIIEPATypPHBIX U3MEHEHUSX.

HopmanbHO pa3oMKHYThIE H30JIMPYIOIINE CONPSKEHUS JOKHBI OBbITH 000pY/10BaHbI 3aIIUTHBIMU
YCTPOMCTBAMHM OT IIEPEKOrOB IPOBOJOB JIEKTPUUECKON Ayroil. Ha myTsax ¢ AByXCTOpOHHUM
JIBIDKEHUEM 3all[UTHBIE YCTPOHCTBA OT MEPEKOTrOB JOJKHBI ObITh B 000MX HAIIPABICHUSX.

ITepexonHbIE ONIOPBI KOHTAKTHOM CETH, OTPaHUYUBAIOLINE U30JUPYIOLIEE CONPSKEHUE, TOJKHBI
AMETH OTIIMYNTEIILHBINA 3HAK — HepeaAyromuecs 4€TbIpC YCPHBIC U TPU Oelpie TOPHU30HTAJIBHBIC
noJiocsl. [lepBas onopa 1o HanpaBJIEHUIO ABM)KEHUS MTOE€310B, KPOME TOT0, JOTIOJHUTEIBHO
0003HavyaeTcs BEPTUKAIbHON YEPHOU MOJIOCON. 3HaKH HAHOCSITCS HETIOCPEICTBEHHO Ha OMOPHI MU
3aKpEIICHHBIE HA HUX ILUTHI.

HpI/I IMOCTOAHHOM TOKE, KPOME TOT'O, IPUMCHAKOTCA CUTHAJIIBHBIC CBETOBLIC YKA3aTCIIN «OHyCTI/ITL
TOKOIIPUCMHUK», UMCIOIIUC CUTHAJIbHOC 3HAUYCHUC ITPU IMOABJIICHHU HAa HUX MI/IFaIOH_Ieﬁ CBCTHmeﬁCH
ITOJIOCHI.

Hepe;l HefIT”paHBHBIMI/I BCTaBKaMHU YCTaHABJIMBAIOT MPCAYIPECAUTCIBbHBIC TIOCTOAHHBIC CUTHAJIBHBIC
3HaKU «OTKIIOYUTH TOKY.

[Ipu BeIMOMTHEHNN PAOOTHI HEOOXOIUMO OCMOTPETH U30JIUPYIOIIEe COMPSIKEHHE, POBEPUTH BCE
HOPMHPYEMBIE pa3MepPbl, IPOBEPUTH COCTOSIHUE MIPOBOOB U JIEMEHTOB COMPSIKEHUSL.



N3onupyrolee conpsbkeHne NpoBepstoT 1pa3 B rof, oopainas BHUIMaHUE HA TUIABHOCTh Iiepexo/1a
TOKOIIPUEMHUKA, COOTBETCTBUE TPEOOBAHUSM TEXHOJOTHUECKOHN KapThl, YEPTEKEH MPUMEHEHHBIX
KOHCTPYKLUH.

[IpoBepKy COCTOAHMS, PETYIUPOBKY U PEMOHT HU30JUPYIOLIErO CONPSKEHUS CIEAYET IPOU3BOAUTH
B CJIEAYIOIIEM MOPSIKE:

- IPOBEPUTH 30HY IIEPEX0/1a TOKOIIPUEMHHUKA C OJHOIO AHKEPHOI'0 y4acTKa Ha IPYro U MecTa
[I0JIXBaTa TOKOIPUEMHHUKAMHU KOHTAKTHBIX IIPOBOJIOB, UCIIOJIb3Ys AepeBsSHHbIN Opycok. IlepBbie
IpUEeMHBIE CTPYHBI B 30HE IIPOX0/1a 101032 TOKOIMPUEMHHKA JJOJHKHBI OBITh IBOMHBIMH;

- IPOBCPUTH PACIIOJIOKCHNEC KOHTAKTHBIX ITPOBOAOB B IIJIAHC,

- IPOBEPUTH PACCTOSIHHUE 10 BEPTUKAIN MEXy paOOUMMH U HEPaOOUMMU KOHTAaKTHBIMHU
npoBojamu. [Ipyu HEOOXOTUMOCTH MPOU3BECTH PETYIUPOBKY MO BEPTUKAIHU C MTOMOIIBIO CTPYH, a
110 TOPU30HTAIN — IIyTEM W3MEHEHMsI [T0JI0KEHUsI (PUKcaTopa Ha MEePeXOIHbIX OIOpax;

- IPOBEPUTH PACIIONIOKEHHE HECYITNX TPOCOB. B MecTe nepecedeHust BETBe OTXOASIIEr0 Ha
AHKEPOBKY M PaboUYero HECyIMUX TPOCOB HE JIOJDKHO OBITh KacaHUs. 3a30p MEXIy HUMH JIOJDKEH
ObITH HE MeHee S0MM;

- YOIUTHCS UTO MOJIOKEHUE (PUKCATOPOB, CTPYH M JEKTPUUCSCKUX COSAUHHUTENCH 00ecTieunBaeT
U30JISAIUI0 CMEXKHBIX aHKEPHBIX YYaCTKOB IPH JIFOOBIX BO3MOXKHBIX TEMIIEPATYPHBIX H3MCHECHUSIX;

- IPOBEPUTH BHCIHIHUM OCMOTPOM COCTOSAHUC OTJINYUTEILHOMU OKpaCKH Ha MEPEXOAHBIX OIIOpax;

- IPOBCPUTH BHCITHUM OCMOTPOM BUANMOCTb U COCTOAHUC CUTHAJIIBHBIX CBETOBBIX y1<a3areneﬁ
((OHyCTI/ITB TOKOIIPUECMHHK;

- IPOBEPUTH MOJIOKEHUE IPY30B OTHOCUTEIBHO 3€MJIM M HEMOJBIXKHOTO 0JI0Ka KOMIIEHCATOopa.
ITpoBepuTh paboTy KOMIIEHCATOpa, IPUIIOIHUMAS U OITyCKasl IPy3bl pyKaMu;

- IPOBEPUTH COCTOSIHUE, OTPErYJIUPOBATH U IPOU3BECTU PEMOHT IIPOBOJIOB U 3JIEMEHTOB
CONPSIKEHHUS;

- IPOBEPUTH MPABUILHOCTh YCTAHOBKU Ha MIEPEXOHBIX OMOpPax PUKCATOPOB OTXOAIINX HA
AQHKEPOBKY BETBEH KOHTAKTHBIX MPOBO/I0B. PUKCATOPHI JOHKHBI KPEUTHCS HA HEU30JIUPOBAaHHBIX
NPSMBIX KOHCOJISIX WM (PUKCATOPHBIX KPOHIITEHHAX OIOpP BBIIIE YPOBHS HOMHHAIBHOM BBICOTHI
KOHTaKTHOro nposoja Ha 600+200mMm Ha ydacTkax nocrostHHOro Toka 1 700+200MMm Ha ydgacTkax
NePEMEHHOT0 ToKa. Ha M301MpOBaHHBIX KOHCOJSAX YKAa3aHHOE PAacCTOSIHUE JOKHO cocTaBuTh 900
MM;

- IIPOBEPUTH COCTOSTHUE KOPOMBICEII Y aHKEPHBIX OIIOPHU BPE3HBIX U30IATOPOB Y IEPEXOAHBIX OIIOP
B BETBSIX MOJIBECKH, OTXOAIINX HAa aHKEPOBKY. PaccTrosiHue oT pabodell BeTBU KOHTAKTHOTO
IIPOBOJA IO HHU3a KOPOMBICIIA JOKHO ObITh HE MeHee 300mMM. PaboTa Ha Bpe3HBIX U30JTOpaxX
IPOM3BOIUTCS MIPU 3aBELICHHOM 110 00€ CTOPOHBI U30JIATOPA MEPEHOCHON IIYHTHUPYIOIIEH IITAHTE,
a Ha HECYIIIEM TPOCe C MCIOIb30BaHNEM HABECHOM JIECTHHUIIBI;

- IPOBEPUTH COCTOSIHKE HUIEH (OB CEKIIMOHHBIX Pa3beIUHNUTENEH U POTOBBIX Pa3psIHUKOB B
MeCTax MOJKIIOYECHHS UX K KOHTAaKTHOM IIOJIBECKE.

IHopsinok BHINIOJIHEHUS
1. Onmcarp Ha3HAYEHUE U TPEOOBAHUS, TPEABIBISIEMBIC K U30TUPYIOIAM COTPSHKCHUSIM.
2. HauepTuTh cxeMy H30JUPYIOIIETO CONMPSHKEHUS C YKa3aHHEM BCEX pa3MepOB M rabapuTOB.

3. OcymecTBUTh NPOBEPKY TEXHUUECKOTO COCTOSHUSI U PETYJIUPOBKY U30JIMPYIOILIETO COMPSIKEHUS
10 BBIIICHU3JIOKEHHON METOJIMKE U PYKOBOACTBYSICH IIpaBuinamu ycTpoiicTBa M TEXHUYECKOU
JKCILTyaTallul KOHTAaKTHOM CETH.



4. Onucatpk NOPSIOK BHIOTHEHUS PadOT MO MPOBEPKE U PETYIUPOBKE U3OTUPYIOIIETO
COIPSIKECHHUS.

Conep:kanue oTyera

1. Onucanue Ha3HAYEHUS M TPEOOBAHUH, IPEIBIBIISEMBIX K H30JUPYIOLUIUM COMPSHKEHUSM.

2. CxeMa H30JHMPYIOLIETO CONPSHKEHHS C yKa3aHHEM BCEX pa3MepoB M radapHuTOB.

3. Onucanue nopsaKa MPoOBEPKU TEXHUUECKOTO COCTOSHUSA U PETYIMPOBKU U30IUPYIOLIETO
CONPSKEHMS 110 BBILIEU3JIOKEHHON METOIMKE U PYKOBOJCTBYsICH [IpaBunamMu yCcTpoicTBa u
TEXHUYECKOM IKCILTyaTalli KOHTAKTHOM CETH.

4. Onucanue NopsaKa BHIIOJHEHUs padoT M0 MPOBEPKE U PETYIUPOBKE U3OJIUPYIOLIETO
CONPSIKECHHUS.

5. BuiBOIbI.

KOHTpOJIbeIe BOITPOCHI

1. Jlnis yero npeaHa3HaueHBbl U I71e Pa3MEILalTCs U30IUPYIOIINUE CONPSKEHUS?

2. IloueMy B cepearHE IEPEXOIHOTO IPOJIETA IPOBOIA CONPATAaEMbIX KOHTAKTHBIX ITOJIBECOK
JIOJIKHBI HAXOAUTHCS B OJIHOM TOPU30HTAIbHOM IIOCKOCTH?

3. Yo obecrieunBaeT U30JSALUIO CEKIIMKA KOHTAKTHOW CETH JIPYT OT Apyra B U30JIUPYIOLIEM
CONPSIYKEHUU?

4. IloueMy U30JIMPYIOLIUE CONPSHKEHUS HE UCTIOIBb3YIOT JUUISl U30JISILIUU TPOJOIbHBIX CEKIUIT?

5. Kakum 10KHO OBITh TOPU30HTAIBHOE PACCTOSHUE MEXK/y BHYTPEHHUMH PAaCCTOSIHUSMU
paboyuX KOHTAKTHBIX MPOBOAOB Ha U30JIUPYIOIIEM CONPSKEHUH?

6. Kakue curnHajibHble OrpakJIeHUsl yCTaHABIMBAIOT IEPE]] U30JUPYIOLIUM CONPSKEHUEM IPU
pa3IMYHBIX pofax Toka?

Tema 15.2

OO0ciy:kuBaHHe ABTOMATH3UPOBAHHBIX CHCTEM YNPABJIEHUS
IIpakTuyeckoe 3aHsATHE

Tema: «IIpoBepka paboThI anmapaTypbl SHEPTOAUCIIETIYEPCKOTO TYHKTA)

Hean:

1.

MPOBEPHUTH TCXHUYCCKOC COCTOSAHUEC U OTPETYJIMPOBATH CGKHHOHHBIﬁ PAa3bCANHUTCIIb.

O4MCTUTB U30JIATOPHI PA3bEIUHUTENS U U30JIATOPHI HUIEH(OB OT 3arpsi3HEHUSI 1 OCMOTPETh
ux. He nomyckarotcs ckomnsl Ha pedpax dapdopa oOmmeit miomansio 6omree 3cM?, IPOI0IbHBIE
Y paauaibHbIe TPEIIMHBI Ha U30JSIIUOHHBIX JETaNsIX U OKOHIIEBATENAX, HAPYIICHHUE 3a/IeIKU B
MecTax COGI[I/IHGHI/Iﬁ N30JIAIUOHHBIX I[eTa.]'IefI C OKOHIICBATCIISIMU. HpI/I HaJIMYUH U30JII0IUN
MEXIy KOHCTPYKIIEH pa3beAMHUTENS U OMOPO BHEITHUM OCMOTPOM MPOBEPUTH €€
cocrostaue. He pomyckaeTcss MeXaHU9IeCKOe TTOBPEXKICHHUE WITH ITYHTHPOBAHUE U30JTHPYIOIIAX
3JIEMEHTOB.

OCMOTpeTB 1 3a4UCTUTHh KOHTAKTHBIC ITOBEPXHOCTU IMMOABHUIKHOT'O HOXKAa U HCTIOABUKHBIX FY6OK
Ha)X/Ta4HBIM TIOJIOTHOM JI0 OJIECKa, YIalluB HATUTBIBEI U 3ayCeHITbL. [IpOBEpUTH 11€TT0CTHOCTD
rUOKHUX IIYHTOB U UX KpEIJIeHHe K HOXKY U muHe. Ha Bce pe3sb0oBbIe COeMHEHHS] HAHECTH
CMa3Ky.

[Ipy HanuuuM Iyroracsmux poroB NPOBEPUTH UX KPEIUIEHUE U OCMOTPETh. 1Ipn oTkIoueHnn
pa3beAMHUTENS HE TOMMYCKAETCS CIETIEHUE POTOB. 3a4MCTUTh pora HAKIauHOM Oymaroit 1o



Onecka, yJlalnyB HAIUIBIBBI M 3ayceHIbl. M3HOC poroB He gosmkeH npesbimath 10%
MONEPEYHOIO CCUEHUS.

4. TIpoBepHTb IUIOTHOCTh KOHTAKTa B MeCTaxX MPHUCOCTUHEHUS IIEH(OB K pazbeauauTento. [lpu
MOJKIOYEHUH UIEH(OB HE TOMYCTUTh PACCIOEHUS IPOBOJOB U MEPEKOC IUIAIIEK 3aKUMOB,
yOeIUTHCS B HAJIC)KHOCTH 3aTSKKH OOJITOB.

5. IIpoBepuTs cueIIeHNE TAT C U30JIATOPAMHM U 3aTSKKY BCEX OOJITOBBIX COCAMHEHUH.

Pucynok 9.1. TTonoskeHue KOHTAKTHBIX HOXKEH pazbeauuutens tuna PJIHJ(-35/1000

6. [IpoBepuTth npu
BKJIFOYCHHOM
MOJIOKEHUU
pa3beIMHUTENS
MIOJIOKEHUE OCH
KOHTAKTHBIX HOXKEN.
Jost
pa3bEaUHUTENCH
tuna PJIH/I -
35/1000
TOPU30HTAIIbHBIE
2 OCH HOXEHN JOJKHBI
COBHAAATh C
| TouHOCTHIO 10 1°,
| ' CMEIIIEHHE Ocel,
| ! IIPH TOM, HE
L |—| — JOJKHO TPEBBIILIATH
! i SmMm (cM. puc 9.1).
OTKIIIOUUTD
Pa3beMHUTEND U YOEUThCS, YTO KOHTAKTHBIE HOXM HoBepHymHch Ha yron 90— 91°. Ilpu oTknonennn
OT MPUBE/ICHHBIX 3HAYEHUI IPOU3BECTH PETYINPOBKY U3MEHEHUEM JJIMHBI BHYTPUIIOIIOCHOU TATH.

— e — —

1 — npu BKIIIOYEHHOM pa3beIMHUTEIIE
2 — IIpH OTKITIOYCHHOM Pa3beIMHHTEIEe

s pazsenunutens PKC- 3,3/3000 npoBepuTh NpaBUIIbHOCTH MOJIOXKEHUS HOXKaA B «TyOKax». [lepekoc
HO’Ka WJIM OJHOCTOPOHHEE €70 NPUJIETaHUE HE JOIyCKAETCsl.

7.I1poBepuTh KOHTAKTHOE HATSDKCHUE U OTPETYIUPOBATh €r0 U3MEHEHHEM 3aTsKKU TaeK Ha MITIIIbKaX
nameneit (PJIH/L -35/1000). [TnotHOCTH ipHiieranust HOxel B «ryokax» (PKC- 3,3/3000) perynupytot

M3MEHEHUEM HaXKaTus CTAIbHOU NpYyKUHBL. KOppO3us NpYyKUHBI HE TOITyCKAETCI.

8 Hanectu Ha Bce Tpymuecs yactu pazbenunutens cMazky HUATUM — 201 wnin XKCTKD — 65, a Ha
KOHTaKTHbIE oBepxHOCTH — cMa3Ky [ITUATHUM — 101.

9. IIpoBepuTh COEAMHEHKE TATHU C IPUBOJOM U C U30JIATOPOM pazbeaunutens. He qomyckaercs
MEXaHMUYECKOE MOBPEXK/ICHNE BCTABKU WM HAJIMUUE HA HEW CIIEI0B MEPEKPBITHS.

HOp}II[OK BBIIIOJIHCHUS 3aHATHUA.

1. O3HakoOMHTBHCS C COJIep>KaHuEM padoT MO MPOBEPKE COCTOSHUS CEKIIMOHHOTO Pa3beIUHUTEIS.
Bri6path kaTeroputo padbor.



2. TlepeuncnuTh OpraHU3aLMOHHBIC U TEXHUYECKHE MEPOTIPUATHS TP padoTe B MOPAIKE UX
BBIIIOJIHEHHS.

3. [IpousBectu paboOTHI MO MIPOBEPKE U PETYTUPOBKE CEKIIHOHHOTO PA3bEAUHUTES IO
BbIIIIEN3NI0’keHHOU MeToauke ([IpoBepka cocTosiHUs, pEryJIupOBKa U PEMOHT Pa3beIUHUTENS )1
PYKOBOJCTBYSICH [IpaBuiamMu ycTpoiicTBa M TEXHMUECKOW dKCIUTyaTalluu KOHTakTHOU cetu (JI5).
4. Cnenatb BbIBOJ O COCTOSIHUM CEKIIMOHHOTO Pa3beIMHUTENSI COOTBETCTBYIONIETO THUIIA.

5.0dopmuts oTuér. ChaenaTh BHIBOBI IO BHITOJHEHHOMY 3aHSATHIO.

KoHTposbHBIE BOIIPOCHL:

=

ChopmynupyiiTe Ha3HAYCHUE CEKIIMOHHBIX Pa3beIUHUTEIICH.

Kaxk nmpucoe1nHsI0T CEKIIMOHHBIE Pa3bEANHUTENN K IPOBOAAM KOHTAKTHOM CETH?

3. C moMoIIbp0 KaKoro YCTpOMCTBa BKIIOYAIOTCS M OTKIIIOYAIOTCS CEKIIMOHHBIC Pa3beAUHUTENN?
Kakum 06pa3oM MOKHO MPOU3BOAUTH YIIPaBICHUE STUMH YCTPOCTBaAMU?

N

4. B xakux MecTax yCTaHABIWBAIOT CEKIIMOHHBIC PA3beTUHUTEIN C 3a3eMJISIONINME HOXaMH?
5. Uto He0OXOIUMO MPOBEPATH IPU PEBU3UU CEKIIMOHHOI'O U30JIATOpa?
6. ITloyemy Ha pa3beIUHUTEISAX MIOCTOSTHHOTO TOKA TYTOTacsIIHe POra JIOJDKHBI PACXOAUTHCS
MOCJIC PACXOKIACHHS KOHTAKTOB?
Tema 15.2

O6cnyxuBaHne aBToMaTU3UPOBaHHbLIX CUCTEM YNpaBnieHus
MpakTnyeckoe 3aHATUE

Tewma : [IpoBepka paboThI anmapaTypbl KOHTPOJIUPYEMOTO IIYHKTA B PEXKUME ITpUeMa KOMaH/Ibl

YIIPaBJICHUS
Iesb: NpOBEPUTH TEXHUYECKOE COCTOSIHUE U PETYJIUPOBKA OTPAHUYUTENS NIEPEHANPSKEHUS.

1. TIpoBepuTh 3a3eMiIEHUE ONOPHI U PA3psAIHHUKA, HAIEKHOCTD IPUCOSTUHEHNUS €T0 K
TATOBOMY PeJbCY UJIH K CpeIHEH TOUKe Apoccelib-TpaHChOopMaTopa, UX U30JISILHIO OT
OIOpBI KOHTAKTHOM CETH.

2. [IpoBepuTh NpaBUIBLHOCTh YCTAHOBKU pa3psiIHAKA Ha OMIOPE, OTCYTCTBUE MPOBOJIOB, TPOCOB U
JAPYTUX KOHCTPYKLHUH B 30HE pabOThl TPyOUaTOro MIM POrOBOTO pa3psIHHKA.

3. IlpoBepuTh KperuieHue pa3psIHUKa Ha KPOHIITEIHEe U MecTa MOAKIIOYEHHS K HUM HUIeH(OB.
[IpoBepuTh COCTOSIHUE NEKTPOAOB PA3PSIIHUKA, TPU HEOOXOAUMOCTH 3aUUCTUTh UX HAKJAYHBIM
MIOJIOTHOM

4. TIpoBeputh (hopMy JyTroracsiux poroB POroBOTO pa3psIHUKA, IMHEHKON — BEIMYNHY HCKPOBBIX
MIPOMEKYTKOB POTOBOTO Pa3psITHUKA UM BHEIIHEr0 UCKPOBOTO MPOMEKYTKA TPYOUATOTO pa3psaHHUKA.
[Tpu HEOOXOAMMOCTH TPOU3BECTU PETYIUPOBKY H3MEHEHHUEM JITTUHBI HIIW TTOJIOKEHUS DJIEKTPO/IA.

5. O4nCcTUTH HU30JIATOPEI OT 3arpA3HCHUSA U OCMOTPETH X Ha IPCIAMET OTCYTCTBHA CKOJIOB, TPCIIHUH U
mp.



Ilops0ok ebinonHe s 3aHAMUA:
1. OsHakoMHTbCS € coliepKaHuEM padoT 10 MPOBEPKE COCTOSHUS Pa3psIIHUKA.
2. Omnwucare NpUHUMI pabOThl pa3psIHUKA COOTBETCTBYIOIIErO TUIIA, MECTA €r0 00513aTeIIbHON
YCTaHOBKH.

3. IlpousBecTr pabOTHI IO TPOBEPKE U PETYIMPOBKE PA3PSAIHHUKA MO BHIIICHU3I0KEHHOW METOAMKE
(ITpoBepka TEXHMUYECKOI'O COCTOSHUSA, PETYJIUPOBKA U PEMOHT pa3psiIHUKA) U PYKOBOJACTBYSICh
[IpaBmiiaMu ycTpoiicTBa U TEXHUUYECKOM KCILTyaTalluu KOHTaKTHOU ceTtu (JI5).
4 . Cnenatb BBIBOJ O COCTOSSHUM POIOBOI0O Pa3psIHUKA COOTBETCTBYIOIIEIO TUIIA.

5. Odopmutp otuét. CaenaTh BHIBOBI IO BHITOJHEHHOMY 3aHSTHIO.

KoumponvHuvie onpocuwi:

=

Jl11g 4ero npeAHa3HAuYEHbI Pa3pSAHUKU M KAKOTO TUIIA OHHU OBIBAIOT?

2. UYrto Takoe orpaHuYMTENH nepeHanpspkeHuit? [louemy B mociaennee BpeMsi OHU UMEIOT
[IPEUMYIIECTBEHHOE IPUMEHEHHE?

W3 xakoro marepualia BHIIOJIHSIIOT BHYTPEHHIOIO MTOBEPXHOCTh TPYOUATOro pas3psaHUKa?

4. Tlouemy B KOHCTPYKLHUH POrOBOIO pa3psIHUKA IPUMEHSIOT J1Ba ITOCIEA0BATEIbHO
PaCroOI0KEHHBIX UCKPOBBIX IPOMEKYTKA?

[ToueMy HEOOXOAMMO COOITFOIATH Pa3MEPBI HCKPOBBIX TPOMEKYTKOB?

6. C 4eM cBs3aHbBI OTPAHUYEHUS B IPUMEHEHUU TPYOUAThIX Pa3psSAHUKOB JIJIsl KOHTAaKTHOM ceTu?

w

o

Tema 15.2 O0cayxuBaHUe ABTOMATU3MPOBAHHBIX CUCTEM YIIPaBJIeHUs

IIpakTH4yeckoe 3aHATHE

Tema: IIpoBepka paboThHI anmapaTypbl KOHTPOJIMPYEMOTO MTYHKTA B PEKUME TEJICCUTHATU3ALIUN

Leab 3aHATHS: pacCMOTPETh Ha MPAKTUKE METOJbl M3MEPEHHsS H3HOCA KOHTAKTHOTO IPOBOJA,
HAY4YUTHCA aHAJIM3WPOBATH IMPUYUHBI NU3HOCA U PACCUUTBIBATDH CpeI[HI/II\/'I HU3HOC KOHTAKTHOI'O IMPpOBOJia B
AHKEPHOM Yy4YacTKe.

HMcxonnbie JaHHbIE: BAPUAHT UCXOIHBIX JAHHBIX 33J1a€TCS IPENOAaBaATEIIEM.

Tabnuma 28
Hcxoanbie JaHHBbIE

Hcxonnsle Ne BapuanTa
JTaHHBIE 1 2 3 4 5
1 3 4 5 6 7
Yucio 13870 14600 15330 16060 16790
MPOILIEIINX
IOE3JI0B 3a TOJI,
N3.TI
Kparnocts Tsrm,a | 1 15 1 15 1
Yucmo 5110 4380 3650 2920 2190
AJIEKTPOTOE3/I0B
3a 101, Non
Yucno cexumii, b | 4 6 8 6 4
Hs3noc 0,15 0,17 0,12 0,16 0,14
KOHTAKTHBIX
IIPOBOJIOB ITo
TIPEABITY M




U3MEpEHUsIM

(mpenprayumit
roz[)S'H MM2
Mapka M®85 M®100 M®O 100 M®120 M®150
KOHTAKTHOT'O
IpoBoJa
hi [1072 11,70 10,43 12,82 14,4
o h2  [10,70 11,69 10,40 12,81 14,41
S h3  [10,69 11,68 10,44 12,8 14,43
5 « h4 10,68 11,71 10,43 12,79 14,39
= hs [10,69 11,69 10,44 12,77 14,4
gz he  [10,67 11,71 10,42 12,8 14,42
g ° h7  [10,70 11,72 10,40 12,81 14,41
S h8  [10,69 11,70 10,47 12,8 14,4
/A ho [1071 11,69 10,44 12,79 14,41
h10 [10,68 11,70 10,43 12,81 14,42

KpaTlme TCOPETHYECCKUEC CBCACHUSA
Ilo HUCXOJHBIM JaHHBIM IJII aHKCPHOI'O y4acCTKa KOHTaKTHOM IMOABCCKH MOYKHO OINPCACINTb 3HAUCHUC
Cpe€aHero apHQ)MeTH‘leCKOFO 3HA4YCHUA BBICOTBI KOHTAKTHOI'O IIPOBOJAA hcp 10 (bopMyne:

h,+h, +h;+...+h,
Ahcp: 1 2 nS

, MM

I'me hl-hn' BbICOTA U3BMCPCHHOT'O CCUCHUA, MM, 110 3alaHUTO

N-— KOJMYECTBO U3MEPEHUI.

[To cpemHeil BBICOTE CEYEHHMS KOHTAKTHOTO MPOBOAA hep C MOMOIMIBIO TAOMUIl [2, mpuioxenue 3]
OIIPEAEIIAETCS CPEAHUM U3HOC — CPEIHSAS IUIOIIAb U3HOIIEHHOM YaCTH CEYEHMsI POBOJA Su, MM2.
[To naHHBIM OCTEAHUX U MTPEABIAYIINX U3MEPEHUI ONpeieNieTcs CpeIHUN N3HOC IPOBO/IA B aHKEPHOM
YUYacTKe 3a IEPUOJ U3MEPEHUs 10 popMyIIe:

AS =S —s ' Mmm?

| o
rje S, MM?- TaHHbIE TIPEIbIAYIMX U3MEPEHHH (110 3a/1aHHUI0).
O611ee ynciIo MPOXOOB AIIEKTPOMOABHKHOTO cocTaBa P onpenensercs: hopmynoii:

P=Y (N, *a)+> (N, *b)*10*

I'ne Nyy— umncio npomennmx moe3aoB ¢ AASKTPUIECKON TIAroH (TI0 3aaHuI0),

a — KPaTHOCTbH TATH (YUCIIO SJIEKTPOBO30B B MOE3/E);

N5y — YHCITIO MPOMISANINX JIEKTPOIOE3/10B (TI0 3a/IaHHIO);

b — gucno cexuuii B 3J€KTpOIIOL3 IC.

MHTEeHCUBHOCTD M3HAIIMBAHKS KOHTAKTHOTO TIPOBO/IA B KAXK/IOM aHKEPHOM YYaCTKe YCTaHABIIMBAOT T10
CpeIHeEMY yAeTbHOMY H3HOCY KOHTaKTHOTO MPOBOJA 1O (hopMyIie:

: AS
i, = *15_ 7 , mm? 110* mpoXo0B TOKOIPHEMHHKA.
p




VY aenpHbII M3HOC KOHTAaKTHOIO IPOBOJA B AHKEPHOM YYacTKE MCHOJIb3YETCS INPU OINPEIEICHUU
YIIeIbHOTO U3HOCA KOHTAKTHOT'O MPOBO/A MO BCEMY y4YacTKy (IIEPETOHY).
ITo cpenneill BbICOTE M CpEIHEMY M3HOCY KOHTAKTHOI'O IPOBOJAa B aHKEPHOM y4YacTKE MOXKHO CJIenaTh
BBIBOJI O BO3MOXXHOCTH JAJIBHEHIIEH IKCIITyaTalluM KOHTaKTHOIO IIPOBOJA.

ITopsinok BbINOJHEHHUS
Onpenenuts cpegHee apuGMETHUECKOE 3HaUEHNE BBICOThl KOHTAKTHOI'O MPOBOJA.
Onpenenuts CpeHION IIOMAAb U3HOILIEHHON YacTH CEYEeHHUs ITPOBOJA.
Omnpenenuts o01Ie€ YUCIIO MPOXOI0B TOKOIIPUEMHHUKOB 3JIEKTPO- IOJBH)KHBIX COCTABOB.
Onpenenuts yneiabHbIH U3HOC KOHTAKTHOI'O IIPOBO/Ia B @aHKEPHOM Y 4acTKe.

Conep:kanue oTyera

[TpuBectu cpennee apudmeTnyeckoe 3HAYCHHE BHICOTHI KOHTAaKTHOTO IIPOBO/IA.
3HaueHue CpeHeH MIoMaau H3HOUIECHHON YaCcTH CEUYEHUs ITPOBOJA.
Yucno o61mero uynciia mpoxo10B TOKOIPHEMHUKOB 3JIEKTPOTIOABHKHBIX COCTABOB.
3HaueHue yJeIbHOTO M3HOCA KOHTAKTHOT'O NPOBO/JA B AHKEPHOM Y UaCTKe.
BriBoabI.

PonbRE

ko E

KonTposbHbIe BONPOChI
UYro Takoe U3HOC KOHTAKTHOIO IIpoBoaa?
Kakue BuabI H13HOCA KOHTAKTHOTO MPOBOJIA BaM U3BECTHBI?
Jlj1g 4yero HeoOX0AUMO OIPENEATh CPEAHUM 3HOC MPOBO/Ia B aHKEPHOM y4yacTKe?
B kakom ciyuae nenaercs BBIBOJ O MOJTHON 3aMeHEe KOHTAKTHOIO IpoBoza?
Mo3kHO 71 BU3YyaJIbHO OINPECIUTh BOZHUKHOBEHHE H3HOCA KOHTAKTHOTO MPOBOAA?
Kakumu ciocob6amu u3MepsitoT M3HOC KOHTAaKTHOTO IpoBoia’?

ocoarwnhE

Tema 15.2 O6cay:;kuBaHue aBTOMATU3HPOBAHHBIX CHCTEM YIIPaBJICHUS

IIpakTH4yeckoe 3aHATHE

Tema: VccriegoBanue paboThI anmapaTypbl KaHAJIOB CBS3H B PEKUME TEJICYTIPABICHUS

Heab: paccunTaTh CTOUMOCTb COOPYKEHHUS Y4acTKa KOHTAKTHON CETH MeperoHa.

PaboTs! 10 2neKTpuUKAIIK YIaCTKOB JKEJIE3HBIX JOPOT BHIMOIHAIOTCS M0 YTBEPKIESHHON MPOEKTHO-
CMETHOW M TEXHHUYECKOH NoKyMmeHTauuu. [Ipu coopykeHHHn KOHTAaKTHOW CETH BBHIMOJHSIEMbIE PaOOThHI
pa3aesaioT Ha CTPOUTENBbHBIE U AIEKTPOMOHTAXHbIE (MOHTAXKHBIE).

CTyneHThI U CIIeLUAUCThI CPEIHEro 3BE€Ha JIOJKHBI 3HAaTh COCTaB, 00BbEM U MOPSAO0K CTPOUTEIbHBIX U
MOHTaKHBIX pa0OT, UMETh OPUEHTHUPOBOYHOE MPEACTABICHNE O CTOUMOCTH OCHOBHBIX padoT U 3aTpar.
OTH 3HaHUS CTYJOEHTbl MpPHOOPETaloT, M3ydyas B COOTBETCTBMM C MPOrpaMMON TUCHMITIMHBI
«KontakrtHas cetb» Temy 15 Coopyaicenue konmaxmuoi cemu.

HauOonee ueTkue 3HaHUs O cOcTaBe pabOT M CTOMMOCTH 3aTpaT MPU COOPY)KEHUU KOHTAKTHOW CeTH
naer aHaiu3 cMmeT. CMeThl COCTaBIsIOTCS Ha OCHOBAHMM OOIMIMX JIaHHBIX (BEIOMOCTEH U
cneun(uKanuil) K BBHIIOJHEH HBIM IUIAHAM KOHTAKTHOM CeTH KaX/OTrO IeperoHa M CTaHIUH U
COOPHHMKOM JIEHCTBYIOIIMX CMETHBIX LIEH U PACIICHOK.

B nanHOM nocoOuu JaHb! yIpoIIeHHbIe TAOIUIIBI LIEH CTPOUTENBHBIX U MOHTAXHBIX paboT, MaTepranoB
1 000pyJ0BaHUsI KOHTAKTHOW ceTH B 0a3uc HOM ypoBHe IieH mo coctosauio Ha 01.01.2000 r. (cm.
npusoxeHue 32) U Ipu Mep COCTAaBICHMSI CMETHI JJS YCIOBHM OOLIMX JaHHBIX, COJEpXKalluxcs U
npuiokeHnu 31. Tabnuiel eH npuiiokeHus 32 0XBaThIBAOT 00JbIIYI0 4:M 11. mpuMeHseMbIX THUIIOB
KOHTAKTHBIX TIOJBECOK IIOCTOSHHOIO M TE€PEMEHHOI0 TOKa, MapoK IPOBOJOB, OMNOPHBIX U
MOJIEP>KUBAIOIIUX KOHCTPYKIIUMA, 000pYI0BaHUS U METOAOB CTPOUTENIBHBIX U MOHTAXHBIX padoT.
BHumarenbHbIN aHaNM3 MpUMepa CMEThl U TaOJHIl LIEH MOKa3blBa€M. UM TO, M JPYroe COCTOUT M3
pa3aesioB: CTPOMTENbHBIE paboOThl, pabOThl, MaTepuanbl U O0OpYyIOBaHUE, MO3BOJIIET YCTAHOBUTH
COZICP)KUMBIM- KaXJIOTO M3 3THUX pa3ZesioB, a TaKKe MOJY4YUTh MpeAcTaBieHue o croum» »e |l
MIPOBOIOB, OTMIOPHBIX U MOJIJIEPKUBAIOIIUX KOHCTPYKLIHUNA U 000PyA0BAHMSA KOHTAKTHON CETH.



2.2.1. llepeuennb 3aganuii AJst oueHkn ocBoenusi MJIK.03.01 Peseiinas 3ammra u
aBTOMATHYECKHE CHCTEMbI YNIPABJIEHHUS YCTPOHCTBAMHU IJIEKTPOCHAGKEHHA

2.2.1.1. 3apanus 11 TEKYIIEro KOHTPOJIsi (BONMPOCHI /IJIsl YCTHBIX ONPOCOB).

Pa3nen. OcHoBHbBIE MOHATHS M BUABI pesieiiHbIX 3amuT (P3)

Hasnauenwue, pyHkiuu, TpedoBanus, MpeabsBiasieMbie K P3.

OcHoBHBbIE djieMeHThI P3
1.Haznayenue, OCHOBHbBIC TUIIBI U MPUHITUIT JEUCTBUS peie, NPUMEHIEMBbIX B cxemax P3.
2.TpancdopmaTopsl TOKa U HaNpsHKeHU B nernsx P3.
3.0neparuBHbli TOK B cxemax P3.

TokoBbI€ 3aIIUTDI
1.MakcumabHbIE TOKOBBIE 3alIIUThI. TOKOBas OTCEUKa.
2.TokoBBbI€ 3aLUTHI HYJIEBOH MOCIE10BATENIBHOCTH
3. luddepennmanpabie 1 AUCTAHITMOHHBIC 3AIIUTHI

Pa3zgen 12. Pesieiinasi 3ammra oT/Ie/IbHBIX 3JIEMEHTOB CHCTEMbI 3JIEKTPOCHAOKEHHU I
1.3ammTa KaOemTbHBIX U BO3AYIIHBIX JTHHHA.
2.3ammTa CUI0BBIX TPAHCPOPMATOPOB.
3.3ammTa BEICOKOBOJIBTHBIX MPUCOSAMHEHUH PAa3IMUHOTO Ha3HAYCHHUSI.
4. 3ammTa OT 3aMbIKaHUM Ha 3€MJIIO B CETSIX C U30JIMPOBAHHON HEUTPAJIBIO.

Pacuer ycTaHOBOK 321Ut
1.Metomuka pacuéra yCTaBOK 3aluT. BEIOOp cXeMbI coemMHEHUs TPaHC(HOPMATOPOB TOKA

MuxkponpoueccopHbie 321U ThI
MuxkponpoueccopHble 3amuThl. CTpyKTypa, IPUHLIKIT AEHCTBHS, OCHOBHBIE (DYHKIIUH.
1.Ha3znauenue, BUIbI M pa3HOBUIHOCTH YCTPOHCTB aBTOMATUKU B CHCTEME JIEKTPOCHAOKECHHUS.
2.CucremMbl aBTOMaTUYECKOI0 NOBTOpHOTO BKItoueHus (AIIB): Ha3Hauenue, BUBL,
TpeboBanus k AlIB.
3.Cxema AIIB.
4.Ha3naueHue, TpeOOBaHUSA U CXeMa aBTOMaTH4eCcKoro BBoja pesepra (ABP).

IIporuBoaBapuiiHasi aBTOMaTHKA. Y CTPOMCTBA ABTOMATHKH B CHCTEMbI 3JIEKTPOCHAOKEHUSI.
1.Ha3znauenue, BUbl M pa3HOBUHOCTH YCTPOHCTB aBTOMATUKU B CUCTEME JIEKTPOCHAOKEHHUS.
2.CucTteMbl aBTOMAaTHYECKOr0 MOBTOpHOTO BKIt0oUeHUs (AIIB): HazHauenue, Buapl, TpedoBanus k Alll
3.Cxema AIIB.

4.Ha3naueHue, TpeOOBaHUSA U CXeMa aBTOMaTH4eCcKoro BBoja pesepra (ABP).

TexHun4yeckoe 00cIy:KUBAHHUE pPeIeHHON 3a1IUTHI 1 ABTOMATUKHU

1. TpeGoBaHMs K BBIIOJIHEHUIO PA0OT MO TEXHUUECKOMY 00CTYKMBAHUIO
YCTPOMCTB pEICHHON 3alIMThl U aBTOMATUKH. BUIbI 1 IEPUOANYHOCTh TEXHUYECKOTO
oOciy>)kuBaHus peneitHbIx 3aumT. [IpoBepka (Hanaaka) Mpy HOBOM BKJIFOUEHUH.
CocraB pabot. HanmeHnbliiee 10nycTUMOE COMPOTHBIICHUE N30JISIIIUY allllapaToB
BTOPHUYHBIX LieTiel U anekTponpoBoaku 10 1000 B. McnsiTaHue KOHTaKTOPOB U
ABTOMAaTUYECKUX BBIKIIFOUATENEH.

ITpoBepka cxeM Ha HOpMalbHOE (QYHKIIMOHUPOBAHHUE.

2.06cnyxuBaHue 1eTNel OTIepaTUBHOTO TOKA.

3.ITpodunakTudeckuit KOHTPOJIb YCTPOMCTB pesIeHON 3aIIUThI U aBTOMATUKH.
4 Ilpodunaktruaeckoe Bocctanopienne. CocraB padboT

5.3anonHeHne OTUETHON JOKYMEHTALINH.



Texnuyeckoe 00c/1y:>KUBaHHE AaBTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHA
ABToMaTu3aiys paboThl CUCTEM AIIEKTPOCHAOKECHUSI.

Crioco0b! ynpaBieHus 1 nepejadu HHGOpMarum.

IIpyuHIUIIBI TOCTPOEHUS YCTPOMCTB TENEMEXAHUKHU.

Arnmaparypa aBTOMaTU3UPOBAaHHBIX CUCTEM YIPABICHUS Ha TUCIETYEPCKUX ITYHKTaX.
Pabora B pexxnMax TeneynpaBieHUs U TEIEKOHTPOJISL.

Arnmnaparypa aBTOMaTU3UPOBAaHHBIX CUCTEM YIPABICHUS HA KOHTPOJIMPYEMBIX ITYHKTaX.
Pabora B pesxumax TEIEKOHTPOJIS U TEICYIIPABICHMS.

TpeboBaHMs K BBIIOJIHEHUIO Pa0OT 110 TEXHUUYECKOMY O0OCITY’>KMBAHUIO allapaTypsl
aBTOMATHU3UPOBAHHBIX CUCTEM YIIPABJICHHUS.

NG~ WONE

9. Buibl 1 meproIM4HOCTh TEXHHYECKOTO 00CITYyKMBAHUS aIapaTypsl

10.  aBTOMaTH3MPOBAHHBIX CHCTEM YIPABJICHUSI.

11.  TexHWYECKHE OCMOTPHI K OITPOOOBAHUS.

12.  CocraB paboT. 3anonHeHnue OTYETHON TOKYMEHTAIIHUH.

13.  IIpodunakTryeckuii KOHTPOJIb aNmapaTypbl AaBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABICHHUS.
14. OcoOEeHHOCTH TEXHUYECKOI0 00CITYKMBAHUSI MUKPOIIPOLIECCOPHBIX aBTOMATU3UPOBAHHBIX

CHUCTCM YIIpABJICHUA.

Kpurepun oueHnBaHusi yCTHOTO (IMCbMEHHOI'0) OIPOCA HA 3AHATHUSX

OuneHka «OTJIMYHO» CTABUTCS, €CIIH:

- CTyZIeHT OOHapYKHMBaeT yCBOCHUE BCEr0 00beMa IMPOrpaMMHOT0 MaTepHrara;

- BBIJACICT TJIABHBIC ITOJIOKCHUA B U3YUCHHOM MATCpHAIC U HC 3aTPYAHACTCA IIPHU OTBCTAaxX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI;

- HE JIOIMYCKAeT OIIMOOK B BOCIIPOM3BEAEHUH U3yUEHHOIO MaTepuara.

OneHka «XOpOIIO» CTABUTCS, €CIH:

- CTYJICHT 3HaeT BeCh M3y4YEeHHBIN MaTepHa,

- OTBe4aeT 06e3 0COOBIX 3aTPyJHEHHUI Ha BOIIPOCHI PEIIO1aBaTes;

- B YCTHBIX OTBETAX HE JOMYCKAET CEPbE3HBIX OLIMOOK, JIETKO YCTPaHSET OT/AEIbHbIE HETOYHOCTH C
IMOMOIIBIO JOIMOJHUTEIIbHBIX BOIIPOCOB MPEIIOAaBaTCIIA.

OneHka «y10BJIETBOPUTEIBbHO» CTaBUTCS, €CIIH:

- CTYJICHT OOHApPYKUBAET YCBOCHUE OCHOBHOT'O MaTepuasa, HO UCTIBITHIBAET 3aTPyTHEHUE TIPU €r0
CaMOCTOSTEIFHOM BOCTIPOM3BEICHUH U TpeOyeT JOMONHHUTENbHBIX U  YTOUHSIOMIMX BOIPOCOB
IpenoaaBaTers,

- IPEINIOYMTAET OTBEYaTh Ha BOIPOCHI, BOCIIPOM3BOISILETO XapaKTePa U UCIIBITHIBAET 3aTPYJHEHNE
IIpHU OTBETAX HAa BUJOU3MCHCHHBLIC BOIIPOCHI,

OuneHka «Hey10BJIETBOPUTEIbHO» CTAaBUTCS, €CITU

- y CTY/IEHTa UMEIOTCSI OT/IEJIbHBIE MTPECTaBIECHHs 00 H3y4eHHOM MaTepualie, HO Bce jke OoJIbIas
YacTh MaTepuasa He YCBOEHA.

2.2.1.2. 3ananus A5 NPOMEKYTOUYHOH aTTeCTAIUMH
[TpomexxyTouHast aTTecTalus M0 MEKIUCIUILTHHAPHOMY KYpCy
OOBbeKTaMu OIEHUBAHMSI BBICTYIIAIOT:
- CTETICHb YCBOCHHSI TEOPETUUECCKUX 3HAHUK;
— YpOBEHBb OBIAJCHHS MPAKTUYCCKUMHU YMEHHUSIMH U HABBIKAMU 10 BCEM
BUJIaM y4eOHOI paboThI;
- Pe3yIIbTaThl CAMOCTOSTEIIBHON PaOOTEHI.

3agaHue /151 IPOMEKYTOYHOM aTrTecTanuu (AndpepeHIMPOBAHHBIN 3a4eT).

[TpoMesxyTouHast arTecTanus Mo MEKIUCIUILNIMHAPHOMY KYpCy
OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:



- CTETIEHb YCBOCHUS TEOPETUICCKIX 3HAHUN;

- YPOBEHb OBIIAQJICHUS MPAKTHUYECCKUMH YMEHUSMHU U HaBBIKAMU 10 BCEM BHJIAM Y4eOHOM
paboTHI;

- Pe3yabTaThl CAMOCTOSATENBHOM PaboTHI.

[IpomexxyTouHasi — arrectanuss MO MEXKIUCIHMIUIMHAPHOMY KypCy MpPOBOAUTCS B (opme
mudepeHIMPOBaHHOTO 3aUeTa.

K mpomexyTouHOW aTTecTaluu JOMYCKAIOTCS CTYIACHTHI, HE MMEIOIINE 3aJ0JDKEHHOCTU TIO0
M3y4aeMbIM TeMaM, HMEIOIIHE JOMYCK yueOHoi yacTu. [Ipu siBKe Ha 3K3aMeH CTy/IeHTaM HEOOXOIMMO
UMETh 3a4CTHYIO KHUXKKY.

ITo pesynpraraM BceX BHIOB OLICHOYHOM BEAOMOCTH CTYAEHTY BBICTABISETCS MTOrOBas
OTMETKa IO MEXAUCLHUIUIMHAPHOMY KYpCYy. [IIkama OLICHOK: «OTIUYHOM, «XopouIo»,
«yZIOBJIIETBOPUTEIIBHO», HEYAOBIETBOPUTEIBHOY.

CryneHTbl, HE CIaBIIME 3K3aMEH B YCTAaHOBJIEHHOE BpEMS IO YBAKUTEIbHOM NPUYMHE,
MIOATBEPKACHHON JNOKYMEHTAJIBHO COOTBETCTBYIOIIMM JOKYMEHTOM, CHAIOT €r0 MHIAWBUAYAJIBHO, B
YCTaHOBJICHHBIE CPOKHU .

1. IlpuBenuTe TpeOOBAaHUS K YCTPOMCTBAM PEICHHOM 3alIUTHI U TIOSCHUTE UX 3HAYCHUE.

2. [lpuBenuTe Ha3HAYCHHE, KOHCTPYKIIMIO ¥ IPUHLIUII IEHCTBUS SJIEKTPOMArHUTHOTO pPelie TOKA.

3. IlpuBenuTe Ha3HAuY€HHUE, KOHCTPYKLUUIO U MPUHUMUI ACHCTBUSA 3JIEKTPOMATHUTHOIO pEIIe
HaIpsKEHUSL.

4. IlpuBeauTe Ha3HAUYE€HHUE, KOHCTPYKLUMIO M MPUHUUI JCHCTBUS SJIEKTPOMArHUTHBIX pelie
BPEMEHU.

5. IlpuBeaure Ha3HAYCHUE, KOHCTPYKIIMIO U MPUHIUII JEHCTBUS IIPOMEKYTOUHBIX peEJIe.

6. [IpuBenuTe Ha3HAUYCHKME, KOHCTPYKIIMIO M MIPUHIIUII JIEHCTBUSI YKAa3aTEIbHBIX pelie.

7. [lpuBenuTe Ha3HaYEHUE U OOBSCHUTE MPHUHIIUI JACUCTBUS MaKCUMaJIbHONW TOKOBOM 3aIlUThHI
JIOIL

8. [IpuBeauTe Ha3HAUYCHUE U OOBSICHUTE MPUHIIMIT JSHCTBHS TOKOBOM oTcedku JIDII.

9. llosicHWTe WPUHIMI JAEUCTBUA U TOPSAOK pacueTa YCTaBOK COBMECTHOM CXEMBbl
MaKCHMaJbHOW TOKOBOW 3alIUTHI M TOKOBOI oTceuku JIDII B cimydae GIM3KOro KOPOTKOTO 3aMBIKAHHUS.

10. TlosicHuTe UPUHLHUI JEHCTBUS W TOPSAIAOK pacyera YCTaBOK COBMECTHOM CXEeMBbl
MaKCUMaJIbHOW TOKOBOM 3aIIUTHI M TOKOBOM oTceuku JIDII B cimydae mUTeIbHON TIepErpy3KH.

11. ITpuBeauTe HA3HAUYECHUE U OOBSICHUTE MIPUHIUTT JEHCTBUS MAaKCUMAJIbHONW TOKOBOM 3aIlIUTHI
JIDII ¢ 610KMPOBKOM MO HAIPSIKEHUIO.

12. TlpuBenuTe Ha3HauUeHWE W OOBSICHUTE MPUHIIMI JIEHCTBHUS HANpPaBIEHHOW MaKCHMalIbHOW
TOKOBOM 3amuThl JIDIL.

13. IlpuBeauTe Ha3HAUEHHUE U OOBACHUTE MPUHIUI JEHCTBUS AUCTAaHIMOHHOM 3ammTsl JIDIT.

14. TlpuBenuTe Ha3HAUYEHUE U OOBSCHUTE MPUHITUN JACWCTBUS MAKCUMAIIbHOM TOKOBOH 3aIIUThHI
TpaHchopmaropa.

15. TlpuBeauTe Ha3HAYEHUE U TIPUHITUI ICUCTBHUS TOKOBOM OTCEUKU TpaHCchOopMaTopa.

16. TlpuBemuTe Ha3HAYCHWE W OOBSICHUTE TPHUHIMIT JEHCTBUS Ta30BOW  3aIIHUTHI
TpanchopmaTopa.

17. TlpuBeauTe Ha3HAUYECHHWE U OOBSICHUTE MPHHIUI ACUCTBUSA TUDPepeHIaIbHON TOKOBOH
3aIUThI TPaHC(HOPMATOPOB.

18. TlpuBenuTe Ha3HAUYE€HWE W TPHUHIIMI JEHCTBHUS 3€MJISTHOW 3allUTHI TATOBOW MOJCTAHIIUU
IIOCTOSIHHOT'O TOKA.

19. TlpuBenute TpeOOBaHUS K yCTPOWCTBAM aBTOMATHYECKOTO TOBTOPHOTO BKJIIOYCHUS U
ABTOMATHUYECKOT0 BKJIFOUEHHUSI pe3€pBa.
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20. ITpuBeauTe KOHCTPYKIUIO U TPUHITUT AeicTBus pene PIIB-58.

21. Ilepeuncnute KOHCTPYKTHUBHBIE OCOOCHHOCTH, NpPEUMYIIECTBA M  HEIOCTATKH
MUKPOINPOLIECCOPHBIX pesIeHHbIX 3auT Tuna bMP3.

22. TlepeuncnuTe KOHCTPYKTHBHBIE OCOOCHHOCTH, NMPEUMYIIECTBA M HEJOCTAaTKH IH(PPOBBIX
samut tumna [3A - 27,5.

23. Ilepeunciute KOHCTPYKTUBHBIE OCOOEHHOCTH, IPEUMYIIECTBA U HEAOCTATKU LU(POBOIL
3amuTel THna [[3AD - 3,3.

24. IlpuBeauTe Ha3HAYEHUE U OCHOBHOM COCTaB aImapaTypbl MUKPOIPOLECCOPHOM CHCTEMBI
TEJIEMEXaHUKH Ha SHEPTOAUCIIETYEPCKOM IIYHKTE.

25. IlpuBeauTe Ha3HAUYEHUE U OCHOBHOW COCTaB almapaTypbl MUKPOIIPOLECCOPHON CUCTEMBI
TEJIEMEXAaHUKH Ha TSTOBOM MOACTAHLIMH.

26. ITonp3ysck cXxeMoil 1ierel BTOpUYHON KoMMyTanuu (uaepa paiioHHoro norpedutens 6-10
kB, onummTe NOPSAOK MEPEKIOYEHMsS] 3JIEMEHTOB CXEMbl M CHUTHAIM3ALMI0 IIPU ONEPaTUBHOM
BKJIFOUEHUU BBIKJIFOYATEIS.

27. Ilonb3ysich cxeMoi 1ierneil BTOpuyHOi KoMMyTaluu (uaepa pailoHHOro notpedutens 6-10
kB, omnumuTe NOpAAOK NEPEKIIOYEHMs] DJIEMEHTOB CXEMbl M CHUTHAIM3ALMUI0 IIPU ONEPaTUBHOM
OTKJIFOUEHUH BBIKJIIOYATEII.

28. [lonmb3ysch CXeMOi TeTieid BTOpUIHONW KOMMYyTaluu (uaepa pailoHHoro norpedurens 6-10
kB, onuuunTe MopsioK MEPEeKIOYEHHs] JIEMEHTOB CXEMbl M CUTHAJIM3ALUIO MPU aBTOMATHYECKOM
OTKJIFOUEHUH BBIKJIIOUATEINSI OT TOKOBOM OTCEUKH.

29. Tlonmb3ysich CXEMOI TIeTie BTOpUIHONW KOMMYyTaluu (uaepa paitoHHoro notpedurens 6-10
kB, onuummnTe NopsnoK MEPEKIOYEHMs] IEMEHTOB CXEMbl M CUTHAJIM3ALUI0 NP aBTOMATUYECKOM
OTKJIFOUYEHUH BBIKJIIOYATENSI OT MAKCUMAJIBHON TOKOBOM 3alLUTHI.

30. [Tonb3ysch cxeMoil 1ieneil BTopuyHOi KoMmmyTanuu (uaepa paitoHHOro norpedurens 6-10
kB, onuummnTe NnopsnoK MEPEeKIOYEHMs] IEMEHTOB CXEMbl M CUTHAIM3ALUIO IPU aBTOMaTHYECKOM
IIOBTOPHOM BKJIFOUEHUU BBIKJIFOYATEIS.

31. Tomp3ysich cXxeMoil Leneil BTOPUYHOM KOMMYTAIMW JIMHUU C JABYCTOPOHHHM IHUTAaHUEM,
OTUILUTE MOPAIOK MEPEKITIOYSHHS 3JIEMEHTOB CXEMBbI IIPU ONEPATUBHOM BKIIFOUEHUU BBIKIIIOUATENS C
KOHTPOJIEM CUHXPOHHM3MA.

32. Tlomb3ysich CXeMO# Ieneil BTOPUYHON KOMMYTAIIMH JIMHUU C JBYCTOPOHHUM IHTaHHEM,
ONUIIUTE TOPSAOK IEPEKIIOYEHHSI DJEMEHTOB CXEMbl W CHUTHAJIM3ALMIO TIPU aBTOMAaTHYECKOM
ITOBTOPHOM BKJIFOUEHUHU.

33. Ilome3ysce cxemoil mnepekimtoueHuss nurtaHus ycrpoiicts CLb, omnumurte mnopsaok
aBTOMATUYECKOT'O BKIFOYEHHSI PE3EPBHOTO BBIKIIIOYATEIIS.

34. TTonmp3ysick cXeMoOii TieTield BTOPUYHON KOMMYTAINK (huaepa KOHTAKTHOM CETH TIEPEMEHHOTO
TOKa, ONMILUTE MOPSAJOK MNEPEKIIIOUEHHUS 3JIEMEHTOB CXEMbl U CHUTHAIM3AIMIO MPHU ONEpaTUBHOM
BKJIFOUEHUS BBIKJIFOUATESL.

35. Tonw3ysck cxeMoii nernel Gpuaepa KOHTAKTHON CETH MMEPEMEHHOTO TOKA, OTHIIUTE TIOPSAI0K
MIEPEKIIIOUEHNUS IEMEHTOB CXEMBI U CUTHAJIN3ALUIO [IPU ONIEPATUBHOM OTKJIIOUEHHH BBIKJIIOUATENIS.

36. ITonp3ysich cxeMoii 1ienell BTOpUYHON KOMMYTaIMK (huaepa KOHTAKTHOM CETH IEpEMEHHOTO
TOKA, ONHILIUTE MOPSAOK MEPEKIIOYECHHS JIEMEHTOB CXEMBI I CUTHAIM3ALMK IPU aBTOMAaTHYECKOM
OTKJIFOUEHUH BBIKJIIOYATENSI OT 3JIEKTPOHHOM 3aIlUTHI.

37. Iomp3ysick cxeMoii TieTield BTOPUYHON KOMMYTAIiK (huaepa KOHTAKTHOM CETH TIEPEMEHHOTO
TOKa, ONUIINTE MOPSAOK MEPEKIIIOUEHUSI 3JIEMEHTOB CXEMbl U CHUTHAJIM3AIUIO MPU aBTOMAaTUYECKOM
MTOBTOPHOM BKJIFOUEHUU BBIKJIIOUATEIS.



38. [Tonp3ysch cXeMoi 1erei BTOPUIHOM KOMMYTaluu (pugepa KOHTAKTHON CETH TTOCTOSTHHOTO
TOKA, OINMWILIUTE MOPSJOK IMEPEKIIOUEHUs] AJIEMEHTOB CXEMbl M CUTHAJIM3ALUIO MPU ONEPATUBHOM
BKJIIOYECHUU OBICTPOACHCTBYIONINX BBIKIIFOYATEIICH.

39. [Tonbp3ysch cxeMoil eneil BTOpuYHON KOMMYyTaluu (uaepa KOHTAaKTHON CETH MOCTOSTHHOTO
TOKA, ONMILUTE MOPSAJOK NEPEKIIIOUEHUS BJIEMEHTOB CXEMbl U CUTHAIM3ALMIO IIPU ONEpPaTUBHOM
OTKJIFOUEHUU OBICTPOACHUCTBYIOIIMX BBIKIIOYATENICH.

40. Tlonb3ysach cxemoil Lierneil BTOPHUYHOM KOMMYTAllMM MOHWXKAIOMIEro TpaHchopmaropa,
OIUILIUTE MOPSAIOK MEPEKITIOYESHHSI HIIEMEHTOB CXEMbI IPU ONEPAaTUBHOM BKJIIOYEHHH TpaHchopmaropa.

41. Tlonb3ysach cxeMo# Lierneil BTOPHUYHOM KOMMYTAllMM MOHWXKAIOMIEro TpaHchopmaropa,
ONUIIUTE TMOPAJOK IEPEKIIOYEHMUs] IJIEMEHTOB CXEMbl IIPU  ONEPATUBHOM  OTKJIIOYEHUU
Tparcdopmaropa.

42. Tlonp3ysach CXeMOH Iereil BTOPUYHONH KOMMYTAIIMH TIOHMKAIOMIETo TpaHchopmaropa,
ONMUIINTE TOPSOK TMEPEKIIOUEHUS HJIIEMEHTOB CXEMbl I[PU aBTOMATHYECKOM  OTKIJIIOUECHUH
TpaHcpopmaTopa OT TOKOBOIM OTCEUKH.

43. Tlonp3ysach cxeMmo#l Iiereil BTOPHUYHOM KOMMYTAllMM TMOHUXKAIOMIETo TpaHchopmaropa,
OMUIIUTE TOPSAJOK TMEPEKIIOUEHUS DIEMEHTOB CXEMbl TMPH aBTOMATUYECKOM OTKIIIOUEHUU
TpaHcpopmaTopa OT MAaKCUMAIbHON TOKOBOM 3aIIUTHI.

44. Tlonb3ysch CXE€MOHM IIenedl BTOPUYHOM KOMMYTAllUM MOHMKAIOUIETO TpaHcopMaropa,
ONUILIUTE TOPSAJOK MEPEKJIIOUYEHUsT DBJIEMEHTOB CXE€Mbl IIPU aBTOMAaTUYECKOM OTKJIIOUEHUU
TpaHchopMaTopa OT Ta30BOM 3aLTUTEHI.

45. Tlonb3ysich CcXeMOHM Ienedl BTOPUYHOM KOMMYTAllUM MOHMKAIOUIETO TpaHcopMaropa,
OIUILUTE TOPSAOK MEPEKIIOUYCHHS YJIEMEHTOB CXEMBI IPU aBTOMATUYECKOM BKIIOUEHUH PE3EPBHOTO
Tpancopmaropa.

46. [Tonb3ysach cxeMoil Lieneil BTOpUUHOM KOMMYTalluu TpaHchopMaTopa COOCTBEHHBIX HYK],
OTUIIUTE MOPSAIOK MEPEKITIOYCHUS JIIEMEHTOB CXEMBbI IPU ONEPATUBHOM BKIIOYEHHUH TpaHchopMarTopa.

47. Tonb3ysach cXxeMoil Lieneil BTOpUUHOM KOMMYTalluu TpaHcopmaTopa COOCTBEHHBIX HYXK]I,
OMUINNTE TOPSAOK TEPEKIIOUYCHHS DJIEMEHTOB CXEMBl TPU  OMEPATHBHOM  OTKIIOYCHUH
TpanchopmaTopa.

48. Tlomp3ysch CXEMOW IeNedl BTOPUYHOH KOMMYTAIMH TpeoOpa3oBaTeIbHOTO arperara,
OTUILUTE NOPSAOK NEPEKIIOUEHHUS JIEMEHTOB CXEMBI IIPU ONlEPaTUBHOM BKJIFOYEHUH peoOpa3zoBaTes.

49. Tlonp3ysach cXxeMOW Ileneil BTOPUYHONM KOMMYyTalMM MpeoOpa3oBaTeNbHOIO arperara,
ONUIINTE TMOPSAOK MEPEKIIOYEHHUS] DJIEMEHTOB CXEMbl TIpPU  ONEPATUBHOM  OTKIIOYEHHH
npeoOpaszoBares.

50. IMonp3ysach cxeMoil Iiemeil BTOPUYHONM KOMMYTAlMM TMpeoOpa3oBaTeNbHOTO arperara,
OMUILIUTE TOPSAJOK MEPEKIIIOUYEHUsT DSJIEMEHTOB CXEMbl IpU aBTOMAaTHYECKOM OTKIJIIOYEHUU
npeoOpa3zoBaressi OT 3eMJISTHOM 3alUTHI.

51.0nuinTe NOpSAOK U YCIOBHSI MPOBEIECHUS BHEITHETO OCMOTpPA 3JIEKTPOMAarHUTHBIX pelle.

52. YkaxuTe mOpsIOK MPOBEPKHU U PETYITHPOBKH FIEKTPOMArHUTHOTO PeJie TOKA.

53 .IlosicHuTe MPOBEPKY U PETYIUPOBKY MEXAHUYECKOW YaCTH IEKTPOMArHUTHOTO peJie TOKa.

54. YkaxxuTe MOPSIOK CHSITHS AJIEKTPUYECKUX XapPaKTEPUCTUK pelie TOKA, MPUBEIUTE CXEMY
IIPOBEPKHU.

55. Ykaxkurte nops0K MPOBEPKH U PETYTUPOBKH FJIEKTPOMATHUTHOTO pejie HAMPSHKCHHUS.

56. TlosicHUTE TPOBEPKY W PETYIMPOBKY MEXaHWYECKOH YacTH DJIEKTPOMATrHUTHOTO peje
HaIPSDKCHUS.

57. YKaxuTe MOPSATOK CHATHS IJICKTPUUECKUX XAPAKTEPUCTUK peJie HAIPSKEHUs, TPUBEINTE
CXEMY MPOBEPKH.



58. YkaxkuTte mopsiIoK MPOBEPKU U PETYITUPOBKH peJie BpEMEHHU.

59. Vkaxure mopsIoK MPOBEPKH U PETYIUPOBKH MPOMEKYTOUHBIX peJie.

60. YkaxuTe mopsIOK MPOBEPKHU M PETYIHUPOBKHU YKA3aTEIbHBIX pelie.

61. Ykaxure BUAbI U IEPUOJUIYHOCTh TEXHHUECKOTO OOCITYKUBAHHSI PENICHHBIX 3aIIHT.

62. [loscHuTe MOPSAAOK MPOBENEHHUS BHYTPEHHETO OCMOTPA YCTPOMCTB peNCHHOMN 3aluThl

ABTOMATUKHU.
63. [lepeuncianTe cOCTaB MPOBEPOK PEIICHHBIX 3aIUT MPOCTOM M CPEeIHEN CII0KHOCTH.
64. Vxkaxure 0COOEHHOCTH JKCIUTyaTaIluu u TEXHUYECKOTO 00CITy>)KMBaHUS

MHUKPOIPOLIECCOPHBIX PEIECHHBIX 3aILUT.

65. YkaxuTre BUAbI U IEPUOJTUIHOCTH TEXHHUECKOTO OOCITY)KUBAHHS CUCTEM TEJIEMEXaHUKH.

66.04CHUTE TMOPSIOK IPOBEIEHUS IPOBEPKH CONPOTUBIIECHUS H3OSALUM Il YCTPOMCTB
peIeliHOM 3aIUThl, ABTOMATUKHU U TE€JIEMEXAHUKU.

67. Onummre mpouecc KOHTPOJS B3aWMOJICHCTBUS 3JIEMEHTOB IPOBEPSEMON CXEMbI Iernen
BTOPUYHOU KOMMYTAIIUHA MEXKYy COOOM.

68. Onuimure MOpsIOK MPOBEIECHUSI KOMIIJIEKCHOTO KOHTPOJIS IeWCTBUS YCTPONCTBA pelleiHOM
3alUThl 1 aBTOMATUKH MIPH UIMHUTALMU aBAPUIHOTO pexXuMa ¢ U3MEPEHUEM BPEMEHHU CpadaThIBAHHUS.

69. Onuimmure MOpsIOK MPOBEIECHUSI KOMIIJIEKCHOTO KOHTPOJIS IEHCTBUSL YCTPOMCTBA peeitHON
3alUThl 1 aBTOMATUKU [P UMUTALMU aBapUMHOTO pexuma 0e3 n3MepeHus BpeMEHH cpabaThIBaHUS.

70. OnumurTe MOPSIOK MPOBEACHHSI KOHTPOJIS B3aUMOJICHCTBUS MTPOBEPSIEMOr0 YCTPOHCTBA C
JPYTMMHU yCTPOWCTBAMH 3alllUThl, aBTOMATHUKH, YIIPABICHUS U CUTHAJIN3ALINH.

71. OnumuTte TOPSAOK TNPOBEICHUS KOHTPOJS BO3ICUCTBHUS IPOBEPSIEMOr0 YyCTPOMCTBA
peneiHOM 3aUThl U aBTOMAaTUKU HA KOMMYTALIMOHHbIE anlapaThl.

72. OnuiuTe NOpsiI0OK MPOBEACHHSI KOHTPOJISL YCTPOUCTB pPeNeiHOM 3aluThl U

ABTOMATHUKH C Mo/a4Yeii paboynX TOKOB M HAIPSHKEHUH.

73. OnuiuTe NOpsiI0K MPOBEACHHS TECTOBOTO KOHTPOJISI MUKPOIPOLIECCOPHBIX YCTPOMCTB.

74. Tlepeuncnute coctaB padOT MpU NPOPUIAKTHUECKOM BOCCTAHOBICHUU U(POBBIX 3aIIUT,
YKaXXUTE YCIIOBUS UX BBIIIOJHEHUS.

75.  Ilepeuuncnure  coctaB  pabOT mOpu  NPOPUIAKTUUYECKOM  BOCCTAHOBJIIEHUU
MHUKPONPOLIECCOPHBIX CUCTEM TEJIEMEXAHUKH, YKAXKUTE YCIOBUS UX BBIMOIHEHHUS.






3. Onenka no y4eOHo# 1 (M/1H) NPOU3BOACTBEHHON NPaKTHKe

3.1. ®opmbI M MeTOAbI OLIEHUBAHMS

lenbto oneHku no ydeOHOW M (WIM) MPOU3BOJICTBEHHOW IIPAKTUKE SBISETCS OLIEHKA
poeCCHOHATIBHBIX U OOIMX KOMIETEHIHI; IPAKTUYECKOTO OIbITa U YMEHUH.

Onenka 1o y4eOHOW W (MJIM) NMPOM3BOACTBEHHOW MPAKTUKE BBICTABISETCS HAa OCHOBAHUU
JAHHBIX  ATTECTAllMOHHOIO  JIMUCTa  (XapaKkTEepUCTHKH  IPOPECCHOHANbHOM  AEATEIbHOCTH
00yJaroIIerocs/CTyIeHTa Ha PAKTHKE) ¢ yKa3aHUEM BHUJIOB pa0OT, BHIMOTHEHHBIX O0YYaIOIIUMCS BO
BpeMs NIpPaKTUKHM, MX 00beMa, KayecTBa BBIIOJHEHHS B COOTBETCTBUU C TEXHOJIOTMEH W (WiM)
TpeOOBAHUSAMH OpPraHU3aINU, B KOTOPOU MPOXOIMIIa IPAKTUKA.

3.2. Buasl paldor NpPaKTHKM M IpoBepsieMble  pe3yJbTaTbl O0y4YeHUs 110
npodeccuoHaJILHOMY MOAYJII0

3.2.1. Y4eOHas npakTHKa
Ta6nuua 6 — Bugsl paboT 1 mpoBepseMble KOMIIETEHITHN

Buani pador? Kojabl npoBepsieMbIX pe3y/JbTaTOB

MK OK JIP no,y

3.2.2. [Ipou3BoACTBEHHAsI MPAKTUKA
Tabmuua 7 — Bugsl paboT 1 mpoBepsieMble KOMITETEHITHN

Buani pagor? Kojabl npoBepsieMbIX pe3yJibTaTOB

MK OK JIP no,y

! Vkaswviearomes 6 coomeememeuu ¢ pazoenom 3 paboueii npo2pammst npopheccuoHanrbHO20 MOOYIIL.

2 Vkazviearomes 6 coomeéemcmsuu ¢ pazoenom 3 pabouetl Rpozpammul nPoGheccuoHarbHO20 MOOYIA.



3.3. ®opMa 0TYETHBIX IOKYMEHTOB 10 NPAKTHKe

(HauMeHOBaHHE 00pa30BaTEILHON OpPraHU3aINH)

(HaMEHOBaHHE CTPYKTYPHOTO IOApa3eNneHust ( OTIeIeHue))

YTBEPXIAIO

3aBeyIOIIHI OTICIICHUEM

/ /

«_» 202__ 1.

NHAUBUAYAJIBHOE 3ATAHUE HA ITPAKTUKY

O01mme cBegeHus

OO obyyaromierocs

Kypc

dopma 00yyeHust

Hanpasiienue noarotoBku /
CIENUaIbHOCTh / mpodeccus

HaumeHoBaHHE CTPYKTYPHOTO
nozApasaesieHus (OTAeICHUE)

I'pynma

Bun npaktruku

Tun nmpakTuku

Crioco0 npoBeeHNsl TPaKTUKU

dopma IpoBEACHUS TPAKTHKU

Mecto MPOXOKIACHUA ITPAKTUKH

Ilepron npoxoxaeHus
MIPaKTUKU

Conepmanne HHAUBUAYAJIBbHOI0 3a1aHUsA

3aga4u y4eOHOM NPAKTHKH

1. Pa3zButre oOumx u npoeCCHOHaIbHBIX KOMIIETEHIUH.

2. HpOBepKa TOTOBHOCTH o6yqa101ueroc;1 K CaMOCTOSTEIbHOMN pr,Z[OBOﬁ ACATCIIbHOCTH.

3.3akperyieHrue U COBEPIIIEHCTBOBAHKUE MPUOOPETEHHOTO B MPOIECCe OOYUCHHS OTbITA TPAKTUUECKON
JeSITeIbHOCTH 00YJaroIuXcs B cepe nzydaeMoil mpodeccuu.

CoaeprxkaHue 0T4eTa 10 Y4eOHOI/NPOU3BOACTBEHHON NPAaKTHKE

1.

2.

3.

4.

5.

MeToanyeckue yKasaHus

OT4eT COCTaBIAETCSA HA OCHOBE JIMUHEIX Ha6J'IIDI[eHPII>i, COMNOCTAaBJICHUM 1 OLICHKH TEXHUUECKUX

CpCACTB U TCXHOJIOTMYCCKUX MMPOLIECCCOB C HGfICTB}HOHIHMI/I WHCTPYKIUAMU U ITIPpaBUIIaAMH.

Ortuer cocraBisiercss 00beMoM 10 — 25 nuctoB popmara A — 4 ¢ npuiiokeHueM rpaduKoB,

PUCYHKOB, CXEM U T.JI.




Otuet cocraBisiercs B cootBeTcTBHH ¢ TpeboBaHusiMu [’ OCT k ohopmiieHHIO TEKCTOBON

AOKYMCHTAaIlUH

3ajaHue Ha MPAKTUKY COCTABUIL:
PYKOBOJIUTEIH TPAKTUKU OT 00pa30BaTEIbHON OpraHu3aiuu
IpernoaaBaTesb « _»

( TOJKHOCTB) (moxnuce) (N.0. damuus) (nara)

3asaHue Ha IPaKTUKY IPUHSI:

oOy4aronuics « »

(moxmucs) (M.0. dammmms) (mata)



(manMeHOBaHHE 00pa30BaTEILHON OPraHU3aIHH)

(HaMeHOBaHHE CTPYKTYPHOTO IoapaszeneHust (kadenpa / oTneIeHne))

JHEBHUK ITPAKTUKU

O01mmue cBeaeHus

OUO obyyaroierocs

Kypc

Dopma o0yueHHS

HanpagsiieHue noAroToBKy /
CHeNHaTbHOCTD / Ipodeccust

HaumeHnoBaHue CTpyKTYpHOTO
nojpasjiesieHus (OTaeIeHre)

['pynna

Bun npaktuku

Tun npakTuku

Cnoco0 npoBeieH s TPAaKTUKH

dopma MpOBEICHHS TPAKTUKH

Mecto IMPOXOKACHHUA IIPAKTUKH

[Tepron npoxoxIeHus: NPaKTUKU

Y4er BbINOJIHSIEMON Pad0ThI

Copnepxanue paboThl

JlaTa

BBIINTOJIHCHU A

OTMeTKaA O
BBIIOJITHEHUH

2

3

4
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15.

16.

17.

18.

I[HeBHI/IK 3aI10JIHHUII:

oOyyarouics « » 202 .
(mozamnuce) (1.0. ®amuus) (nara)
JIHEBHUK TTPOBEPUIT:
PYKOBOJIMTEIb MPAKTUKU OT 00pa30BaTEIIbHOM OpraHU3aIuu
MIPENo/1aBaTelib « » 202 r.

( IOJKHOCTB) (moamnuce) (1.0. ®amuus) (nara)




HaunmenoBanue yqeGHoro 3aBCACHUA

ATTECTALIMOHHBIN JIUCT

no I111.03.01 ITpou3BoacTBeHHAs MPAKTUHKA (110 NPOQUIIIO CIIENHATBLHOCTH)

CryneHTa rpymnibl

(pamunus, ums, 0TIECTBO)
obyyvaromierocs 1o cneruaibHocTH 13.02.07 DnekTpocHaOKEeHUE, KOTOPBIM YCIEITHO MPOIIEN
[111.03.01 ITpou3BOACTBEHHYIO MPAKTUKY (TI0 TPOMUITIO CHIEITUAILHOCTH) B 00bEMe 72 4acoB ¢ «__ » uroHs 202
r. mo «__ »urons 202__ 1.

B

HaMMEHOBaHUE OPTraHU3alUH, IOPHIUIECKHH aapec

Buabl n 00béM padoT, BHINOJTHEHHBIX
0o0y4aommmMcsi BO BpeMsl IPAKTUKHU

KauecTBO BBINOJIHEHHS PadoT B
COOTBETCTBHH C TEXHOJIOTHEH H
TPeOOBAHUSIMM OPTaHU3ALHH, B KOTOPOW
MPOXOIWJIA MPAKTHKA

Pa30opka u peBu3ns npocThix ycTpoicTB P3A.

KauecTBO BBINONHEHUS PAabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBaHUSAM OpraHMU3alliH, B
KOTOPOM IIPOXOJIMJIA ITPAKTUKA

[IpoBepka yctpoiictB P3A wumu oTAeNbHBIX HX
3JIEMEHTOB B JIabOpaTopuM IMOJ PYKOBOACTBOM
paboTHHKA O0JIee BEICOKOW KB (DUKAIUH.

KauecTBO BbINONHEHUS PabOT COOTBETCTBYET
TEXHOJOTHH W TPEOOBAaHUSM OpTaHH3AIUH, B
KOTOPOI MPOXOIUIIa MPAKTHKA

BHyTpeHHUII OCMOTp M NIPOBEPKA MEXAHUYECKOU
yacTd MpocTeix ycrporictB P3A Ha oObekTax
AJIEKTPOIHEPI€TUKH.

KauecTBO BBINONHEHUS PabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBaHUSAM OpraHu3aluu, B
KOTOPOM IIPOXOJIMJIA ITPAKTUKA

[TpoBepka 1 mpu HEOOXOTUMOCTH PETYITHPOBAHNE
MEXaHUYECKUX XapaKTEPUCTHK YCTPOMCTB
(mrodTOB,  3a30pOB,  MPOBAJIOB,  PacTBOPOB,
nporu0oB) B J1aOOPAaTOPUM MOJ PYKOBOJCTBOM
paboTHUKa O60JIee BHICOKOW KBAJIM(UKAIMH.

KauecTBO BbINONHEHUS PabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBaHUSAM OpraHMU3alliH, B
KOTOPOW MPOXOAMWIIA IPAKTHKA

ITonrotoBka  HEOOXOAMMBIX  HPUOOPOB U
UCIBITaTEIbHOM anmnapaTypshl.

KayecTtBo BBINONHEHHS pabOT COOTBETCTBYET
TEXHOJOTMM U TpPeOOBaHUSAM OpraHHU3allH, B
KOTOPOM MTPOXOMJIA MPAKTHKA

[ToaroroBka HEOOXOIUMOUN JOKYMEHTAIMH ISt
BBITOJIHEHUSI MPOCTBIX PabOT MO TEXHUYECKOMY
oOciyk1BaHHI0 ycTpoicTB P3A.

KauecTBO BBIMONHEHHS PabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBaHUSAM OpraHMU3alliH, B
KOTOPOW MPOXOAMIIA IPAKTHKA

Urenune KOHCTPYKTOPCKOU JIOKYMEHTAlUH,
pabouux yepTexeil, IMEKTPHUUECKUX CXEM

KauecTBO BbINOMHEHUS pabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBAHUSAM OpraHMU3alllH, B
KOTOPOW MPOXOAMIIA IPAKTHKA

IIpoBepka ¥ U3MEpPEHHE  MEraoMMETPOM
CONPOTHUBIIEHNs H30JALIMM IPOCTBIX YCTPOMCTB
P3A B MacTepckoii o1 pyKoBOJCTBOM pabOTHUKA
00J1ee BHICOKOW KBaJIM(UKAIIHH.

KayecTBO BbINONHEHUS pabOT COOTBETCTBYET
TEXHOJOTHMH U TpeOOBAHUSM OpraHHU3aliH, B
KOTOpOi1 Mpoxoauya NpaKkTUKa

CHATHE BEKTOPHBIX AMAarpaMM B IEMSIX TOKa U
HaIpPsDKEHUS B JIAOOPATOPHH TI0J] PYKOBOJCTBOM
paboTHuKa O60Jee BRICOKON KBAIM(DUKAIIHH.

KayecTtBo BbINONHEHUSI pabOT COOTBETCTBYET
TEXHOJOTHMH U TpeOOBAHUSM OpraHHU3allH, B
KOTOPOi1 NpOX0inja NPaKkTUKa

IIpoBepka ANEKTPUUYECKUX XapaKTEPUCTHK
AJIEMEHTOB  MPOCTHIX  ycTpoiictB  P3A  mox

KayecTBo BbINONHEHUS pabOT COOTBETCTBYET
TEXHOJOTHH U TpeOOBAHUSM OpraHHU3aliH, B
KOTOPOi1 NpOX0inja NPaKTUKa




PYKOBOJACTBOM  paOoTHHUKa ©Oojee  BBICOKOM
KBTU(DUKAITHH.

VcnblTanue M Hajlajka OTAEIbHBIX 3JIeMEHTOB | KauecTBO BbINMONHEHUS pabOT COOTBETCTBYET
ycTpoiicTB P3A Ha MHTErpaibHBIX MUKPOCXEMaX. | TEXHOJOTUH U TPeOOBaHMSAM OpraHU3allld, B
KOTOPOU MTPOXOMIIA MPAKTHKA

[TpowusBocTBO paboT ¢ cobmoaeHreM TpedoBanuii | KauecTBo BBIMONHEHUS PabOT COOTBETCTBYET
0€301MacHOCTH. TEXHOJOTMH U TPeOOBAHUSM OpraHHU3aIUH, B
KOTOPOH MPOXOAWIIA NIPAKTHKA

Hrororas omeHka 110 HpOI/I3B0)1CTBeHHOﬁ

npaktuke (Mo mnpopwiIw CHenUaJbHOCTH)

o . OLICHKa
oughghepenyuposannwvlil 3a4ém ( )

XapakrepucTuka npodgeccuOHAIbHOM AesiTeJIbHOCTH CTY/I€HTA BO BpeMs
I11.03.01npou3BoACTBeHHOI MpaKTHKH (10 NPOQUIII0 crienuaabHocTH): KauecTBO BHIIOTHEHUS
paboT COOTBETCTBYET TPEOOBAHMSIM OpPraHU3aIlliU, B KOTOPOW MPOXOHIIA IPAKTHKA

3akiIl0ueHHe:  aTTeCTyeMblii(as) MPOAEMOHCTPHpOBa(a) BiIageHHE MPO(HECCHOHATEHBIMU
koMmneTeHnusaMu 1 oommmu komnereHuusamMu OK 01; OK 02; OK 04; OK 05; OK 07; OK 09; IIK 3.1;
IIK 3.2.

M.IL PykoBonuTens npakTHKU
OT IPEANPUATUS
« » 202 . ®.1.0. JIOJDKHOCTb HOJMHUCh

MII | PykoBoguTens MpakTHKU OT
bunuana

« » 202 . ®.1.0. JIOJKHOCTh MIOAIIHICH




4 KOHTPOJIbHO-0LEHOYHbIE MATEPHAJIbI ISl JK3aMeHa (KBAJIH(PHKAIMOHHOr0)>

4.1 Ilacnopt

Hasnauenue:

KoHnTponbHO-o11eHOuUHbIe MaTepuaisl (qanee — KOM) npenHazHaueH JUisi KOHTPOJIS U OLEHKU

pe3yibTaToB OcBoeHus mnpodeccuoHanbHoro moayis [IM.00 Haszsanme cnenmansroctu 00.00.00
Ha3Banue.

4.2. 3ananne VI 3K3aMEHYIOLIErocst
3aoanue 1.
Koapl mpoBepsieMbIx mpo(ecCHOHANTBHBIX M OOLINX KOMITETCHIIUHI:

HNucrpykuus:
BuumarenbHO mpounTaiiTe 3a/1aHue.
[Ipu BeIMOIHEHNM 3aJaHKS BBl MOYKETE BOCIIOJIb30BATLCS (YKA3amby, 4em)

Bpewmst BbInosHEHUS 3a1aHUS —
TexcT 3aganud: ...

Bpewms BeinosiHEHUS 3a0aHUS —
Tekcr 3amanus: ...

Kpurepun oueHku:....

3aoanue n.
Koapb! npoBepsieMbIX MPOPECCHOHANIBHBIX U O0IITUX KOMITCTCHITHI:

HNucrpykuus:
BHuMmarenpHO mpodnTaiiTe 3aaHKe.
[Ipu BBIMOTHEHNM 3aJaHKS BBl MOYKETE BOCIIOJIB30BATHCA (YKA3amoy, uem)

Bpewmst BeinmonHeHus 3a1aHus —
TekcT 3agaHus: ...

BpeMs BbINOTHEHUS 3a1aHUS —
TexkcT 3amanus: ...

Kpurepun onenku:....

4.3 Ilaker 3K3amMeHaTOpa
4.3.1 YcaoBus
KonnyecTBo BapMaHTOB Ka)KJ0T0 331aHuUs / TAKETOB 3alaHUM Ul S9K3aMEHYIOLIErocs:

Bpemst BBIOTHEHHSI KXKI0TO 3a/1aHUS:
ObopynoBanue:

3 3a0anusn k I(K). popmupyromes 3 cnocobamu:
1. 3a0anus, opuenmuposanuvle Ha NPOBEPKY 0CBOEHUS 6UOA OESTMENLHOCIU (8C€20 MOOYIIS) 8 YETOM.
2. 3adanus, nposepsiiowue 0C0eHUe SPYNNbl KOMNEMeHYUll, COOMEEMCMBYIOUWUX ONPEOeNeHHOMY PA30ery MOOYII.
3. Baodanus, nposepsiowue oceoenue 0moeabHO KOMNEMeHYUU GHYMpPU NPOPECCUOHATLHOL0 MOOYII.



JIuteparypa 1is CTyI€HTA:
Y4eOHuKH:

Mertoanueckue mocoous:

CrpaBouHas 1uteparypa:

4.3.2. BoinoJjiHeHne 3a1aHUA
1) Xox BIMOTHEHUS 3a1aHHS

4.4. KommiekcHble MoKka3aTejn ¢cGoOpMHUPOBAHHOCTH KOMIIETEH U
Tabmuna 8 - KommuiekcHbie mokaszarenu c)oOpMHUPOBAHHOCTH KOMITETEHIIMN

Koabl npoBepsieMbIx IMoka3aTenu OLeHKHU pe3yJabTaTa Onenka
KOMIIeTeHITH I (1a / Her)




5. OueHouyHasi BeAOMOCTb 10 NPOo¢ecCHOHAIBHOMY MOIYJII0

Ouenoqnaﬂ BE¢AOMOCTD IO npocbeccnona.m,HOMy MOAYJ/JH0

(Koo, naumernosarue mooy’is)
CrynenT(-ka)

(®.1.0.)
oOyyaroruiics (-asics) Ha Kypce no crenuanbaoctu CITO

(K01, HAUMEHOBAHUE)
ocBouII (-a) mporpaMMmy IpodheCCHOHATHEHOTO MOTYJIS

(Koo, naumernosamnue mooys)
B 00BEME YacoB C « » 20 I. IO « » 20 I.

PCSYHbTaTBI HpOMe)KYTOqHOﬁ aTTeCTalluu 110 3JICMCHTaM HpO(I)eCCI/IOHaJ'IBHOFO MOAOYJIA:

®opMbI IPOMEKYTOUHOM
DJIeMeHThI MOYJIf Ouenka
arrecTauuu

MJIK n

MJIK n

VII.00

I1I1.00

Koabl npoBepsiembix komnerenuuii | Ilokaszaresn ouenkm pesynabrara | Onenka (aa/ Her)

IIK n.

ITIK n.
ITIK n.
OK 01.
OK 02.
OKn
« _» 20 T
/ /
(ITogmucs u @.M.0. npencenarens aTTeCTAlMOHHON KOMHCCHH)
(ITonmucs u ®.N.0. qﬁleHa aTTECTALMOHHOMN Kf)MI/ICCI/II/I)
/ /

(IToamuck u ®.M.0. uneHa arTecTalluOHHOW KOMUCCUH



