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Conep:xanue
IMacmopT
CucTteMa KOHTPOJISI ¥ OLIEHKU OCBOEHHUS IPOTrpaMMbl TPO(HECCHOHATIBHOTO MOy IS
Pe3ynbTaThl 0cBOEHUS MOYJIsl, IOJUIEXkKAIINE TPOBEPKE
JunakTuueckue eqMHNULBI «UMETh IPAKTUUECKUN OIIBITY, «YMETbY U «3HATh»
Onenka 0CBOCHHMS MEXAUCIHUIIMHAPHOIO (bIX) Kypca(oB)
@DOopMBI U METO/bI OLICHUBAHUS
[lepeuens 3aaHmil 1s1 OLEHKU OCBOEHUS IPO(ECCUOHATIBHBIX MOy el
[lepeuens 3ananuii 1uist ouenku ocoenust MJIK.00.00 HasBanue
3anaHus AJis TEKYIIEero KOHTPOJIS
3aganus i npomexxyrounoi arrectauuu MJIK.00.00 Hazpanue
3ammra KypcoBoro npoexra (padboTsl)
Brimmonnenue kypcosoro npoekra o [IM.00 Ha3zanue nperycMOTpeHO Y4eOHbIM
1aHoM u paboueid nporpammoit mo MJIK.00.00.Ha3anue.
Kpurepuu onenkn
TpeboBaHus K CTPYKType U 0POPMIICHHIO ITpOeKTa (paboThl)
Ouenka no y4eOHo# U (MJ1H) MPOU3BOJACTBEHHON MPAKTHKeE
@DOopMBI U METO/bI OLICHUBAHMUS
Bunpl paboT npakTUKK U IPOBEPSEMBbIE Pe3yJIbTaThl 00yUEHHUS 110
poeCCUOHATILHOMY MOJTYJIO
VYyeOHast mpaKTHKa
IIponsBoacTBEHHAs MPAaKTUKA
®dopma OTYETHBIX JOKYMEHTOB 10 TIPAKTHKE
KoHTpPO0/1bHO-011eHOYHBbIE MaTepHAJIbI IJIf IK3aMeHa (KBAJTU(PUKALMOHHOI0)
KOMILIEKCHOT0
ITacniopt
3agaHue s SK3aMEHYIOIIETO
ITaker sk3ameHaropa
KommiekcHbie noka3atenu chopMHUpPOBAaHHOCTH KOMIIETEHLIUN
OueHo4yHasi BeIOMOCTH O NPO(ecCHOHAIBLHOMY MOIYJII0



1. MacnopT
PesynpTaTom ocBoenus npodeccuonanpHoro Mmoayist [IM.03 Texaudeckoe 00CTyKUBaHUE U PEMOHT
YCTPOMCTB peNieHOM 3alllUThl U aBTOMATUKU SIBISETCS TOTOBHOCTH OOYYArOIIETOCs] K BBIMIOJHEHUIO BUAA
npodeccroHabHOM nesTenbHOCTH 13.02.07 DnekTpocHa0KeHHE.
@opmoii  UTOTOBOI  aTTectaliuu MO  MNPOGECCHOHATBLHOMY MOIYJIO  SBJISETCS  JIK3aMeH
(kBampurkanuonHbiii). Mitorom sk3amena (KBanuUKaIMOHHOTO) SIBJISAECTCS OJHO3HAYHOE pelieHue: « Buo
npogecCcuoHAIbHOU 0esimeNbHOCIU 0C80eH» U « Buo npogeccuonanvHoll 0esmenbHoCmu He 0C80EH».

1.1. Cuctema KOHTPOJISI M OLIEHKH OCBOEHHS NIPOrpaMMbl Po¢ecCHOHATBLHOT0 MOYJIs

1.1.1 IIpodeccuonanpupiii momynab IIM.03 Texnuueckoe oOCITyXMBaHHME M PEMOHT YCTPOICTB
pENEeHHOM 3aIlUThl U AaBTOMATUKU COCTOUT U3 CIIELYIOLINX OCHOBHBIX 3JIEMEHTOB OLICHUBAHUS:
Tabnuma 1 — DneMeHThI OLlEHUBAHUS

DJ1eMeHTBhI MOY/JIs, .
o @opMBbI MPOMEKYTOUHOI aTTeCTANNHU
npodeccnoHaNIbHbII MOTYJIb

MJIK.03.01 Peneiinas 3ammra 1 aBTOMaTUYECKUE llpyeue ¢hopmel konmpons — 5 cemecmp
CHCTEMBI YIIPaBJICHHs yCTPONCTBAMH Jlugepenyuposannviii 3auem — 6 cemecmp
AIEKTPOCHAOKEHUS
VI1.03.01 Yuebnas npakTuka Jughgpepenyuposannviii 3auem — 5 cemecmp
[1I1.03.01 IIpou3BoacTBeHHAs MPaKTUKA (TI0 Jugpepenyuposannviii 3auem — 6 cemecmp
MPOQIITIO CIEIUATBLHOCTH)
KBanupukanroHHslIii S5K3aMeH 6 cemecmp

1.2. Pe3yabTaThl 0CBOEHUsI MOIYJIfl, MOAJI€KAIUE POBEPKE

1.2.1 Tlo wuroraMm wW3y4eHHs] MOJIYJS MOMJEKAT IMPOBEPKE — YpPOBEHb W Ka4eCTBO OCBOCHHS
npodeccHoHANBbHBIX U OOLIMX KOMIIETEHIINI, MPAKTUYECKOTO OIbITa, YMEHUM U 3HAHWMA B COOTBETCTBHUHU C
TpeOOBaHUSMH  (ellepaJbHOTO  TOCYAAPCTBEHHOTO0  00pa3oBaTENbHOTO  CTaHAApTa  CPETHEro
npodeccuoHaNIbHOr0 00pa3oBaHus 1Mo cneruaibHocT 13.02.07 DnekrpocHab)KeHHE.

Tabmura 2 — O6mue u npodecCHoHaATbHBIC KOMIICTCHIIUN

Kona HaunmeHnoBanue pe3yJbTaTa 00y4eHuUs

OK.01 Bri6upath crioco0b! perieHus 3a1ad npoeCCHOHAIBHON JEATEILHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM
KOHTEKCTaM

OK.02 Hcnonp30BaTh COBpeMEHHBIE CPECTBA ITOMCKA, aHAIN3a U MHTEPIPETAINH HH(POPMAIH 1
WH(OPMAIMOHHBIC TEXHOJIOTUH JUIsI BRITIOITHEHUS 33/1a4 TPO(ECCHOHAIBHOM JIeSATEIbHOCTH

OK.04 D HeKTHBHO B3aMMO/IEHCTBOBATh M pabOTaTh B KOJIEKTHBE W KOMaH/IE

OK.05 OcCymIeCcTBIATh YCTHYIO M MICBEMEHHYI0 KOMMYHUKAIIHIO Ha TOCYIaPCTBEHHOM SI3BIKE Poccmiickoii
®denepanuu ¢ y4eToM 0COOSHHOCTEH COIMATBLHOTO U KYJIBTYPHOI'O KOHTEKCTa

OK.09 [Tome30BaThCs npodeccnoHanbHON JOKyMEHTAIMeH Ha TOCYTapCTBEHHOM U HHOCTPAHHOM SI3BIKaX

[1K.3.1 OhopMIATh TEXHUYECKYIO JOKYMEHTAIIHIO 110 00CITY)KUBAaHUIO 1 PEMOHTY YCTPOUCTB peJIeHHOI
3aIUTHI U aBTOMATUKH

[1K.3.2 BEBINOTHATE OCHOBHBIE BUIBI pa0OT IO O0CITYKHBaHHUIO 000PYAOBAaHUS CHCTEM PEIeHHON 3alUT U
ABTOMAaTUKH

B pesynprare ocCBOEHHS NpPOrpaMMbl MPO(ECCHOHAIBHOTO MOAYJS pearu3yercs MIporpamMma
BOCIIUTAHMSI, HAIIpaBJIEHHAsl HA (POPMUPOBAHUE CIIEAYIOIIUX JINYHOCTHBIX pe3yabTaTtoB (JIP):



Kon HaumenoBaHue pe3yJibTata 00yueHHst

JIP 20 [ToHnmaromuii ¥ BBIPAXKAOUIUMK B MPAKTUYECKON ESITEIBHOCTA TOHUMAHUE LIECHHOCTH JKU3HH,
30pOBbs M 0O€30MaCHOCTH, 3HAUEHUE JMYHBIX YCUIMHA B COXPAHEHUH U YKPEIUICHMH CBOETrO
3/10pOBbS U 3[I0POBBS APYTUX JIIOJEH.

JIP 21 Cobmnromaronuii mpaBuia JMYHON M OOIIECTBEHHON 0€30MacHOCTH, B TOM YHCie O€30M1acHOro
NOBE/ICHUs B MH(GOPMaLlMOHHOMN Cpefe.

JIP 28 VY4acTBYOLIMH B COLIMATBHO 3HAYMMOM TPy 10BOM U MPO(eCcCHOHAIBHOM 1EATEIIbHOCTH Pa3HOIO
BUJIA B ceMbe, 00pa30BaTe/IbHONM OpraHu3aluy, Ha 0a3ax MPOM3BOJICTBEHHOMN IPAKTUKHU, B CBOEH
MECTHOCTH.

JIP 30 |[[lonumaroumwmii crnenuduky npodhecCHOHAIBHO-TPYAOBOH JESITEeIbHOCTH, PETYJIMPOBAHUS

TPYJOBBIX OTHOILIEHUMN, TOTOBBIN YUUTHCA U TPYIUTHCS B COBPEMEHHOM BBICOKOTEXHOJIOTMYHOM
MUpe Ha 0J1aro rocyapcTaa u oOIIeCTBa.

JIP 32 Ob6nanatouuii cOPMHUPOBAHHBIMU TPEJICTABICHUSIMH O 3HAUYECHHUH M HEHHOCTH BBIOpAaHHOU
npodeccuu, NpOSBISIOUMN yBakKeHHE K CBOEH mpodeccuu U CBOEMY MNpOQPecCHOHATbHOMY
CO00I11IeCTBY, OIIEPKUBAIOLIUI TO3UTUBHBIN 00pa3 v MpecTrk cBoel npodeccun B 00ILIECTBE.

JIP 40 VYMeromuii BBIOUpaTh criocoObl peleHHs 3a1a4 IpoPecCOHaIbHOM 1€ TEIbHOCTH IPUMe-

HUTCJIBHO K PA3JIMYHBIM KOHTCKCTAM.




1.3. IlupaKkTH4ecKkne eANHUIbI KMMETh NPAKTHYECKUI ONBIT», KYMeTb» H «3HATb»

B pesynprare ocBoeHus mporpammbl mpodeccuonanbHoro monyias IIM.03 Texnudeckoe
00cITy>)KMBaHUE U PEMOHT YCTPOMCTB PEJICHHOMN 3aIUTHI 1 aBTOMATUKH 00YYaIOIIUNCS T0HKEH OCBOUTh
CIIEyIOIINE AUIAKTUUECKUE EAUHULIBI.

Tabmuua 4. Ilepeuens nunakrudeckux exunun B MJIK u ¢gopm 1 MeTo10B KOHTPOJIS U OLIEHKH

Koabl

HaumeHnoBanue

IToxa3zaTenn oneHKH
pe3yJabTara

(I)OprI H METObI
KOHTPOJIA U OCHKH

HNmerhb

l'[paKTI/[‘-leCKHﬁ OIIBIT:

o 1.

[Toarorosku HE0OX0ANMON
JOKYMEHTAIIUH JJISl BBIITOJIHEHUS paboT
[0 TEXHUYECKOMY 0OCITy>KHBaHHUIO U
peMOHTY ycTpoiicTB P3A;

10 2.

PeBusun nedexroB obopyaoBaHus,
CMOHTHUPOBAHHOTI'O Ha MAaHCJIAX 3allUT
CpPEIHEH CIOXKHOCTH;

I10 3.

BBInosTHeHHS CII0KHBIX CIIECapHBIX
paboT mpu peMOoHTE
JIEKTPOOOOPYI0BaHMS;

10 4.

WsroroBnenus U HaHECEHUE HA
ycrpoiictBa P3A u onepatuBHbIe
3JIeMEHTHI (KJTI0YH, HAKIJIATKH)
HAaJIMHUCEH, YKa3bIBAIOLIUX UX
Ha3Hau€HUe, B COOTBETCTBUHU C
JUCIETYEPCKUMU HAMMEHOBAHUSIMU;

o 5.

[TpoBepky 3a1aHHBIX YCTABOK 3aIIUT
CpelHel CI0KHOCTH MO PyKOBOACTBOM
paboTHHKa OoJiee BHICOKON
KBaJTM(UKAINH;

10 6.

IIpoBepku U peryaupoBaHue pu
HEOOXOIMMOCTH MEXaHUYECKUX
XapaKTEPUCTUK YCTPOUCTB (J1I0(TOB,
3a30pOB, IIPOBAJIOB, PACTBOPOB,
MporuOoB) B 1aOOPATOPHHU TIOA
PYKOBOACTBOM paboTHHKA Ooiee
BBICOKOH KBaM(pHUKanmu;

o 7.

PaboTs! o TexHn4yeckoMy
00CITy>KUBAHUIO 3AILUT CpeaHen
CJIO)KHOCTH, YCTPAaHEHUE MEXaHHUIECKUX
Ne(hEKTOB DIEKTPHICCKIX CXEM;

10 8.

Pa30opku, cOOpKH, TEXHUIECKOTO
00CITy)KHBaHUS U YCTpaHECHUsS eEKTOR
000py10BaHUs1, CMOHTHPOBAHHOTO Ha
MaHesSIX 3aIUT CPEAHEH CII0KHOCTH;

10 9

PemonTa 1 TEXHUYECKOTO
00CITy)KMBaHUSI KOMIUIEKTHBIX
HCIBITATEIbHBIX YCTPOUCTB AJIs
MPOBEPKHU 3aLUT CPEAHEN CIOKHOCTH,
YCTPOMCTB 3IEKTPOMAarHUTHOM U
JNIEKTPOMEXaHHYECKOU OJIOKUPOBKH;

I10
10

YacTUYHOTO PEMOHTA YCTPOUCTB
CJIOXHBIX PEJICHHBIX 3aIlUT;

[IpoBenerme  cOopkm |
pazbopku

yactell ycTpoicTB P3A;

IJIEKTPUIECKUX

CocraBienue JIKCKHU30B,

CXEM, '{epTe)KefI CJIOKHBIX

JIeTajeH;

IIpoBenenue WCTIBITAHUM
H30JISIUU LEeTe BTOPUYHOM

KOMMYTaluu

IIpoBeneHre  BHYTPEHHETO

0CMOTpa u MPOBEPKU
MEXaHUYEeCKOM YacTH 3aIluT

3IEKTPUYECKUX CETEH;

Brinonnenue NIPOBEPKH

3aJaHHbIX YCTAaBOK 3alllUT

CpeZ[Heﬁ CJIOKHOCTH,

TectupoBanue, yCTHBIN
OTIPOC; IKCIIEPTHOE
HAOJI0JICHHUE U
OLICHUBAHUE BBIMOJIHCHHUS
MPaKTUYECKUX U
na0opaTOPHBIX padoT;
pedepar; sxcrnepTHOE
HaOIIOZIeHNE U OIIeHKa
MIPH BBITIOJHEHUHU paboT
1o y4eOHOU U
MPOU3BOICTBEHHON
MIPaKTHKE;
KBaJTU(DUKAIUOHHBIH
9K3aMeH

YMerTh:




V1. HACTPauBaTh HIEKTPOMEXaHUYECKUE PerynupoBanue u mpoBepka | TecTtupoBaHHe, YCTHBIN
ycTpoiictBa P3A; MEXaHUYECKUX OIIPOC; SKCIIEPTHOE
V2. HPOBEPATH PabOTOCIIOCOOHOCTh XapaKTEePUCTHK  yCTPOMCTB Ha0moeHHe U
. . OIIEHWBaHUE BBHITIOTHEHUS
MUKPO3JIEKTPOHHBIX YCTPOHUCTB P3A; P3A;
V3 5 — MPaKTUYECKUX U
. paboTaTh ¢ U3MEPUTENBHON U .
3 . TMposencune  paGor o na00paTOPHBIX padoT;
HCIIBITAaTCIIbHOU allliapaTypou; pe(bepaT; JKCIIEPTHOE
TEXHUYECKOMY
V4. paboTath CO CIECapHBIM U MOHTEPCKUM HaOJFOICHHE U OT[CHKA
MHCTPYMEHTAMH; 00CITy KUBAHHIO MIPY BBITIOJTHEHUH PadoT
KOMIUTIEKTHBIX i
V5. pa3aensiBaTh, CpalluBaTh, H30JIUPOBATH . 1o y4ebHoi 1 .
. WCIBITATENIbHBIX ~ YCTPOWCTB MIPON3BOACTBEHHOM
Y TasITh MPOBO/A yCTporcTB P3A .
3NEKTPUYECKUX CETEMH; ol fpoBepiH SatIT UpaitTHie:
’ cpenneit CITOHOCTH, KBaTH()UKAOHHBIH
V6. CHUMATh TTOKa3aHMs U CTPOUTH . SK3aMeH
yCTpOICTB
BEKTOPHBIE TUarpaMMBbl B IIETIAX TOKa U .
AIEKTPOMAarHUTHON u
HaTIPSDKCHHS, .
3JIEKTPOMEXaHUYECKOM
V7. paboTath B Opurae;
OJOKUPOBKU
V8. MIPOU3BOJUTH PAOOTHI ¢ COOIIOICHUEM
TpeOOBaHMI OE30MaCHOCTH;
V. MPOBOJUTH PEBU3UIO 1ePEKTOB
000pyIOBaHMsI, CMOHTHPOBAHHOTO Ha
TIAHEeNAX 3alUT CPeAHEN CII0KHOCTH;
V10. | mpoBOIUTEH COOPKY MCIBITATEIBHBIX
CXEM ISl IPOBEPKH, HAJIAJKH 3aIIUT
CpeqHEN CIOAKHOCTH U yCTPOUCTB
ABTOMAaTHKH, U3MEPUTEIBHBIX
TpaHC(POPMATOPOB, IPHUBOAOB
BBICOKOBOJIBTHBIX BBIKJIIOUATENEH 1
HCTIBITAHUS U30JISUU LIeTel BTOPUYHOM
KOMMYTaLlUH;
V11. | pa3buparh 1 cOOMpaTh MEXaHUYECKUE U
ANEKTPUYECKHE YacTH yCTpoiicTB P3A
3HaTh:
31. o01IHe CBeIeHHs 0 MaTepHaax, TecTupoBaHue, yCTHBIN
HPUMEHAEMBIX IIPU PEMOHTE YCTPOUCTB OMPOC; SKCIEPTHOE
P3A: HaOJII0ICHHE U
OIIEHWBAaHUE BBHITTOTHEHHS
32. o01ue cBefeHus1 06 HCTOYHUKAX U
MPaKTHYECKUX U
cXeMax IMUTaHUsI ONepaTHBHOTO TOKa, 1aGOPATOPHBIX PAGOT;
MPUMEHSEMBIX Ha 00beKTax pedepar; skcrepTHOE
3JIEKTPOIHEPTETHKH; HaOJI0ZIeHNE U OIIEHKA
33. MOPSIZIOK BBITIOJTHEHHS PadoT 1o TIPH BEITIOIHEHHH PabOT
TEXHUYECKOMY 0OCITYKUBAHUIO U 1o y4ebHol n 5
N . MTPON3BOACTBEHHOM
PEMOHTY 3allUT CpeHEN CII0KHOCTH;
- MPaKTHKE;
34. MpaBHJIa TEXHUYECKOTO 00CITyKUBAaHUS KBATHUKAIORHBIH
ycrpoiicts P3A; JK3aMeH
35. MpaBuiia TEXHUYECKOM SKCIUTyaTalun
3JIEKTPUYECKUX CTaHIUHN U ceTel
poccuiickoit henepaiuu B 00JacTH
ycrpoiicts P3A;
36. cBeneHus 00 ycTpoiictBax P3A,




IIPUMCHIACMBIX Ha 00BEKTax

3IEKTPOIHEPIEeTUKY;
37. TEXHUYECKUE XapaKTEPUCTUKN
o0cykuBaeMoro obopynoBanus P3A;
38. TpeOOBaHMsI K yCTPOICTBAM CETEBOM
aBTOMAaTHKH, NX HA3HAYCHUE;
39, TpeOOBaHMsI K TOUHOCTH
TpaHC(POPMATOPOB TOKA;
310. YCJIOBHUSI CEIEKTUBHOCTHU JCHCTBUS

3AIUTHBIX YCTPONCTB 3JIEKTPUUYECKOMN
CETH.




2. OneHkKa 0CBOCHHUSI MEKIHCHUIINHAPHOIO Kypca

2.1. ®opmbI 1 MeTOABI OLIEHNBAHUS

[Ipeamerom ouenku ocBoenuss MJIK sSBIsIOTCS yMEHUS M 3HAHUS.

KoHTposib 1 OlIeHKA 3TUX NUIAKTUYECKUX €IUHHUI] OCYIIECTBIISIFOTCS C UCIOJIb30BAHUEM CIEAYIOIINUX
(OpM M METO/OB: TECTHPOBAHWE, YCTHBIH OMPOC; IKCIEPTHOE HAOIIOJICHHE W OICHHBAHHE BBIOIHCHHS
MPaKTUIECKUX U JIAOOpaTOPHBIX padoT; pedepar; IKcrepTHOE HAOIIOACHHIE U OLIEHKA TP BBIMOJIHEHNH PadoT 1o
y4eOHOI U MPOU3BOICTBEHHOM NPAKTHKE; KBATH()UKAIIMOHHBIH YK3aMeH.

Vkazvisaromes ¢popmul oyenku 011 nposedenus mexkyueco KOHMpOJis, NPOMENCYMOUHOU ammecmayuu
no M/IK (ecau ona npedycmompena,.

2.2. llepeyeHb 3a]aHUI 1J1s1 OLEHKU OCBOEHHS MPO(ecCHOHATBHBIX MOy el
Ilepeuens npakTuueckux 3ausatuii mo MIK.03.01 Peseiinasi 3a1ura 1 aBTOMaTH4YeCKHE CUCTEMbI

yIpaBJieHUs] YCTPOHCTBAMH 3JIeKTPOCHAOKEHUS

Pa3znen/Tema | Tema Kou-Bo Pe3yibTarhl 0CBOCHUSA
MJK NPaKTHYeCKOro/JIad0paTopHOro | 4acoB
3aHATHA
Pa3nen 1. OcHOBHBbIE IOHATHSA W BU/IbI peJieiinbIix 3amut (P3)
Tema 1.2 [Ipaktuueckoe 3ansTue 1 2 OK 01; OK 02; OK 04; OK 05;
OcHOBHbBIE «3ydyeHne KOHCTPYKIUU U OK 07; OK 09; IIK 3.1; IIK 3.2;
3JIeMEHThI TEXHUYECKUX JAHHBIX pelie, JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
P3 IIpUMEHsIEMbIX B cxemax P3» JIP 40
[IpakTuueckoe 3anstue 2 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboThl perne OK 07; OK 09; IIK 3.1; IIK 3.2;
TOKa» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
[IpakTyeckoe 3angarue 3 2 OK 01; OK 02; OK 04; OK 05;
«MccnenoBanue paboTHI pene OK 07; OK 09; IIK 3.1; IIK 3.2;
HaINpsHKEHUSD) JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
[TpakTrueckoe 3anstue 4 2 OK 01; OK 02; OK 04; OK 05;
«MccnenoBanue paboThI pene OK 07; OK 09; IIK 3.1; IIK 3.2;
BPEMEHI» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
[IpakTyeckoe 3aHgaTHE 5 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboThI OK 07; OK 09; IIK 3.1; IIK 3.2;
MIPOMEKYTOYHOTO U JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
YKa3aTEeIbHOI'O peiiey JIP 40
[IpakTueckoe 3aHsTHE 6 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboTHI pene OK 07; OK 09; IIK 3.1; IIK 3.2;
MOIITHOCTH JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40
IIpakTryeckoe 3austue 7 2 OK 01; OK 02; OK 04; OK 05;
«HccnenoBanue paboThl OK 07; OK 09; IIK 3.1; IIK 3.2;
MUKPOITPOLIECCOPHOTO JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
YCTPOWCTBA 3aLIUThD) JIP 40
Tema 1.3 [Ipaktuueckoe 3ansitue § «Pacuer 4 OK 01; OK 02; OK 04; OK 05;
ToxoBbI€ MT3 i TO JIMHUN OK 07; OK 09; 11K 3.1; IIK 3.2;
3alIUThI 3JIEKTPOIIEpE AU 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 cunoBoro OK 07; OK 09; TIK 3.1; IIK 3.2;

TpanchopmaTopay JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
JIP 40

JlaGopaTopnoe 3aHsTHE 1 2 OK 01; OK 02; OK 04; OK 05;

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

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

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

«Monenuposanre MT3 OK 07; OK 09; 11K 3.1; IIK 3.2;

ANEKTPUYECKOMN LENH C MOMOIIBIO JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,

ABTOMATHUYCCKOT'0 BBIKITFOUATEIIS JIP 40

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

«MopaenupoBaHue MTHOBEHHOM
TOKOBOM OTCEYKHU JIMHUH
AIEKTpOIIepeIay»

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

Pa3nea 2. IllporuBoaBapuiinasi aptomatuka CIC

«O3HaKOMIIEHHE C anmnapaTypoun
TeJIEMEXaHUKH KOHTPOJIUPYEMOTO
MYHKTA (TTOJICTAHITIH ))»

Tema 2.1 JlaboparopHoe 3aHsTHE 4 2 OK 01; OK 02; OK 04; OK 05;
YcerpoiicTBa | «ABTOMaTHYECKOE BKIIFOUECHUE OK 07; OK 09; IIK 3.1; IIK 3.2;
ABTOMATHKHU | PE3CPBHOrO NUTAHUS HArPY3KU» JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
B CIOC JIP 40
Jlaboparopuoe 3ansitue 5 «AlIB 2 OK 01; OK 02; OK 04; OK 05;
JIMHHUM DJICKTPOTIEpE AU OK 07; OK 09; IIK 3.1; IIK 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;
«HccneqoBanue cXxeMbl U OK 07; OK 09; IIK 3.1; IIK 3.2;
3JIEMEHTOB aBTOMATUKHU JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
TpaHchopmMaTopar JIP 40
JlaGopaTtopHoe 3ansTre 7 2 OK 01; OK 02; OK 04; OK 05;
«O3HaKOMIICHHUE C OK 07; OK 09; IIK 3.1; IIK 3.2;
000pyI0BaHHEM JIP 20, JIP 21, JIP 28, JIP 30, JIP 32,
HHEPrOAUCIETYEPCKOrO IIYHKTa» JIP 40
JlaGopaTopHoe 3ansTHE 8 2 OK 01; OK 02; OK 04; OK 05;

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

KpuTtepun onieHKH NPAKTHYECKUX 3aHATHI

«OTJIMYHO» - CTaBUTCS MPH MPABHUILHOM OGOPMIICHHUH, MPABUILHO, BHIIIOJIHEHHBIX pacyeTrax,
CBOCBpeMeHHOﬁ CIa4c 1 3alIWUTC W IIPH MPAaBUIIBHBIX OTBETAX IMPU 3aIHUTE,

«XOpOIIO» - CTaBUTCS MPH HE3HAYUTENbHBIX OTCTYIUICHUSX B O(OPMIICHUH, OJHON-IABYX
omuOKax B pacyeTax, CBOEBPEMEHHOM CJla4e U 3allHTE;

«Y/[AOBJIETBOPUTEJbHO» - CTaBUThCSI TMpU OmHMOKkax B OQOpMJICHHH, B pacuerax H
HECBOEBPEMEHHOM cJ1aue, a TaK K€ €CIU MPH 3alUTe CTYJCHT HE OTBETHJI Ha TPH BOTIPOCA;

«HEY/I0BJIETBOPHUTEIbHO»- IIPY HEBBITIOJIHEHUH 3aaHUsl.



OcHoOBHbBIE NOHATHS U BUABI pesieiiHbIX 3auT (P3)
Tema 11.2 OcHoBHBIE 2J1eMeHTHI P3
1. UccnenoBanue paboThI pesie ToKa
2. UccnenoBanue paboThI pesie HampsKEHHS
3. UccnenoBanue paboOThI pejie BpEMEHU
Pa3nes 12. Peneiinasi 3a10MTa OTAEJBHBIX 3JIEMEHTOB CHCTEMBbI 3JIEKTPOCHAOKEHHU S
Tema 12.1 PesteiiHasi 321U Ta JIEKTPUYECKUX ceTel U 000pPy10BAHUSA
1. VI3yuenue cxeMbl 3alIMThI TpaHchopmaTopa
2. U3yueHue cxembl 3alUThl IPUCOETUHEHUS
3. 3ydeHne NpUHIMITUATIBEHON CXEMBI 3aIIUTHI JIMHUK OT Mexaydasubix K3
Pa3znea 13. [IpoTruBoaBapuiinasi aBTOMaTHKA
Tema 13.1 YcrpoiicTBa aBTOMAaTHKHU B CHCTEMbI 3JIEKTPOCHAOKEHUSI
1. UccnenoBanue aeicTBUs MakcuMainbHOM TokoBoM 3amuTsel (MT3+AIIB) ¢ mpumenenuem
MHKPOIIPOIIECCOPHBIX (ITU(POBBIX) YCTPONCTB.
Pasznen 14. Texunueckoe 00CayKMBAHUE PeJieiiHOM 3alIIMTHI 1 ABTOMATUKHU
Tema 14.1 HopmMbl npueMoOCIATOYHBIX HCTIBITAHUI
1.IIpoBepka neiCTBUS MaKCUMaJIbHBIX, MUHUMAJIbHBIX WM HE3aBUCHUMBbIX
pacuenuresneii aBTOMaTH4YE€CKUX BBIKITIOUaTes e
2.1IpoBepka peneiHo anmnapaTypsl
3.IIpoBepka mpaBMUIBLHOCTH (PYHKIIMOHUPOBAHUS MOJTHOCTHIO COOPAaHHBIX
CXEM IIPH pa3INYHbIX 3HAUEHUSIX ONEPATUBHOIO TOKA
4.VctibiTaHKEe KOHTAaKTOPOB U aBTOMAaTUYECKUX BBIKIIOYATENeH
MHOT'OKPaTHBIMU BKJIIOYEHHUSIMHU U OTKJIFOUEHUSMHU
5.CocraBieHHe TeXHOJIOTMYECKON MOCIe10BaTEIbHOCTH TEXHUUYECKOTO
00CITy’)KNBaHUS 3aIIUTHON armapaTypsl

8. 3agaHus HA NpaKkTHYeCKUe 3aHATHS

IIpakTHyeckoe 3aHATHE
Pazgea 11. OcHoOBHbBIE MOHATHS M BU/BI pesieiiHbIX 3auT (P3)

Tema 11.2 OcHoBHBIE 3JieMeHTHI P3

Tema: V3ydeHne KOHCTPYKIMH U TEXHUYECKUX JAHHBIX pelie, IPUMEHsIEMbIX B cxeMax P3.
«Ileqb 3aHATHSI: HAYYUTHCSA COCTABIIATh CPABHUTEIBHBIC XAPAaKTEPUCTHKH Pa3IMYHBIX TPOBOIOB
MPUMEHSEMBIX Ha KOHTAaKTHOM CETH.
HcxomHple MaHHBIS: THIT U y3€JI [EMHOW KOHTAKTHOW MOJBECKH (3a1af0TCs MperogaBaTeIeM COTJIaCHO

tabmn. 1.1, 1.2).

Tunbl KOHTAKTHBIX MTOABECOK

Tabmuma 1.1

Homep Hecymmii Tpoc KonTakThblil mpoBogCrucTemMa TOKa Tun noaBecku

BapHaHTa

boxoBoOI IMyTh

— [T6CM-70 M®-85 [TocTosHHBIIH KC 70
[lepemeHHbII

['1aBHBIN Iy TH

1 M-120 bp®-100 [locTosiHHBIN KC 140

2 M-95 M®d-100 To xe KC 160

3 M-95 2M®-100 KC 120

4 M-120 2M®-100 —»— KC 140

S) M-120 2M®-100 —»— KC 160

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




M-95 bp®-100 To xe KC 160

8 I[MTBCM-95 bp®-100 —»- KC 140

¢ M-95 M®-100 KC 160

10 I[TBCM-95 M®-100 —»— KC 140

Tabnuua 1

V3er nenHo#it KOHTAaKTHOM MOABECKH

Howmep 'Y3ell IeMHOW KOHTAKTHOM MOJIBECKHU

BapHUaHTa

1 IAHKEpPOBKa KOMIIEHCUPOBAHHOM IIENTHOM KOHTAKTHOM MOJBECKU Ha MeperoHe (puc.
1.1)

2 IAHKEpOBKa TOJIyKOMIICHCUPOBAHHOM IEMHOM KOHTAKTHOW IOJIBECKH Ha OOKOBBIX|
My TsIX Ha cTaHuuu (puc. 1.2)

3 Cpenusis aHKEPOBKAa KOMIICHCUPOBAHHOM IIEMHOM KOHTAKTHOW MOABECKH JJisi
neperona (puc. 1.3)

4 CpenHssl aHKepOBKa I0JIyKOMIIEHCUPOBAHHOW LEMHONM KOHTaKTHOM IOABECKH
OOKOBBIX ITyTel craniuu (puc. 1.1)

5 KperuieHne Hecymiero Tpoca Ha HEW3O0JIHPOBAaHHOW KOHCOIM U Ha IKECTKOU
nonepeunne (puc. 1.4, 1.5)

Tabnuna 2

KpaTkue TeopeTnyeckue cBeeHUS

[Ipu BeIOOpPE OMOPHOTO y371a M OMPENSICHUH CIIOc00a aHKEPOBKH MPOBOJOB IIEMHOW KOHTAKTHOMW
MOABECKH HEOOXOAMMO YUUTHIBATH CKOPOCTU JABUKEHUS MOE3/I0B MO JAHHOMY y4YacTKy U TO, YTO YeM
BBHIIIE CKOPOCTh JBMIKEHHUS TIO€370B, TEM OOJIBIIICH 3JIAaCTUYHOCTBIO JIOJDKHA oOJazaTh IemmHas
KOHTaKTHas MO/IBECKA.

ApMaTrypa KOHTaKTHBIX CETEH MpeACTaBIsSET COOOW KOMIUIEKC JeTajei, NpeaHa3HAYeHHBIX IS
KpeIUIeHUs KOHCTPYKIUM, (PUKCAIIUU TTPOBOJIOB M TPOCOB, COOPKHU PA3IUUHBIX Y3JI0B KOHTAKTHOM CETH.
OHna mopKHa 00JIaaTh JOCTATOYHOM MEXaHHMYECKOW MPOYHOCTHIO, XOPOIIEH COMpATaeMOCTHIO,
BBICOKOM HAJIE)KHOCTBIO U TAKOU K€ KOPPO3UMHON CTOMKOCTBIO, a I CKOPOCTHOI'O TOKOChEMa — €LIe
Y MUHUMAJIBHOW MacCoM.

Bce neranu KOHTAKTHBIX CETE MOKHO Pa3Ae/IUTh HA JIBE TPYIIIbI: MEXaHUYECKHUE U TOKOIIPOBO/ISIIHE.
K nepBoii rpynmne oTHOCATCS JA€Talld, paCCYMTAHHBIC TOIBKO HA MEXaHUYECKHE Harpy3KH: KIMHOBOW U
[IAaHTOBBIM 3aKUMBI JIJIsl HECYIIIETO TPOCa, CEJIa, KOYIIY BUJIOUHBIE, YIIIKH pa3pe3Hble U Hepa3pe3Hble U
T.I1.

Ko BTOpO# rpynmne — neranu, pacCYMTaHHbIE HA MEXAHUYECKUE U AJICKTPUUYECKHE HATPY3KU: [IAaHTOBbIE
3KHMBI JUISI CTBIKOBaHHUS HECYIIETO TpPOCAa, OBAIBbHBIE COCJAMHHUTENN, CTBIKOBBIC 3a)KUMBI IS
KOHTAKTHOTO TIPOBOJIa, CTPYHOBBIE, COCJAMHHUTENIbHBIE W TMepexojHble 3akuMbl. [lo wmaTepuany
M3TOTOBJICHUS JICTAJIM apMaTyphl JIEIATCS HA YyTYHHBbIC (KOBKHH WM CEPBIM YyTYH), CTAaJbHBIE, M3
IBETHBIX METAJUIOB M UX CIUIaBOB (Me/lb, OpOH3a, AIFOMUHUH, JIATYHb ).

N3nenus u3 dyryHa UMEIOT 3allATHOE aHTUKOPPO3HHHOE MOKPHITHE — Tropsuee OIMHKOBaHUE, a W3
CTaJI — DJIEKTPOJIMTHUECKOE OIMHKOBAHHUE C MOCIEAYIOIINM XPOMUPOBAHUEM.



Puc. 1.1. AHKepoBKa KOMIEHCHUPOBAaHHOW IE€MHOW KOHTAKTHOW IOJBECKH IEPEMEHHOro (s) U
MOCTOSTHHOTO (6) TOKa:

1 - oTTsKKA aHKEpHAs; 2- KPOHIITEHH aHKEPHBIH; 3, 4,19-Tpoc KoMIleHcaTopa cTanbHOU AuamMeTpoM 11
MM, JUTHHOU cooTBeTcTBeHHO 10,11,13 M; 5 - 6510k KOMMIEHCaTOpa; 6 - KOPOMBICIIO; 7 - MTAHTa «YIIIKO -
JBOMHOE ymKo» anuHoil 150 mm; 8 - muacTuHa peryiupoBouHas; 9 - uzonsaTop ¢ nectukom; 10 -
M30JITOP € cephroi; 11 - aeKTpuUecKuid COeqMHNUTEND; 12 - KOpoMBICIO ¢ AByMS mTanramu; 13, 22 -
XOMYT COOTBETCTBEHHO JUIst 25-30 rpy30B; 14 - OrpaHUYUTEIb IS TUPJISHIT TPY30B OJUHAPHBIN (Ci) 1
caBoeHHbI (0); 15 - rpy3 ’xene3o0eToHHBIN; 16 - Tpoc orpaHuuuTens rpy3oB; 17 - KpoOHIITEHH
OTpaHUYUTEINS TPY30B; 18 - MOHTa)XkHbBIE OTBEpCTHS; 20- MITAaHTa «IECTUK-YIIKO» JuinHOU 1000 mMm; 21
- KOPOMBICIIO JUIsl KpEIUIEHUs JBYX KOHTAKTHBIX NPOBOJOB; 23 - mTaHra it 15 rpys3os; 24 -
OTpaHUYUTENb AJI OJIMHAPHOU THPJSHILI Tpy30B; Ho - HOMUHaANbHAsK BBICOTA MOABECA KOHTAKTHOTO
MPOBOJIa HaJl YPOBHEM T'OJIOBKHU pefibca; by - paccTosiHue oT Ipy30B 10 3eMIIM WK (pyHIaMEHTa, M



Puc. 1.2. AHKepoBKa MOTYKOMIIEHCUPOBAHHOW IIETTHOMN MOJABECKU MEPEMEHHOTO TOKa C JIByXOJIOYHBIM
KOMIIEHCATOPOM (a) ¥ TOCTOSTHHOT'O TOKa ¢ TPEXO0JOUYHBIM KOMITEHCaTOpoM (0):

1 - oTTsDKKa aHKepHas; 2 - KpOHIITSHH aHKEPHBIH; 3 - MITaHra IECTHK - IBOMHOE YIIKO» JaiuHoi 1000
MM; 4 - U30JITOP C MIECTHKOM; 5 - H30JIATOP € CEPhIoii; 6 - TPOC KOMIICHCATOpa CTANIBHOU AuameTpoM 11
MM; 7- OJIOK KOMIIEHCATOpa; 8- MTaHra «Iec- TUK-ymKo» jmuHor 1000 mMm; 9 - mrranra juist rpy308; 10
- Tpy3 Kele300eTOHHBIN; | | - orpaHuYIuTeNs ISt OJUHAPHOM THPJISIH]IBI TPY30B; 12 - TpOC OrpaHUIUTEeNs
rpy30B; 13 - KpOHIITEHH OorpaHU4MTENS TPy30B; 14 - Tpoc KOMIIEHcaTOpa CTalbHON ArameTpoM 10 M,
mmHoM 10 M; 15 - xoMyT it Tpy30B; 16 - orpaHWUYUTENb I CABOCHHOUW THPISHABI TPpy30B; 77 -
KOPOMBICIIO JIJIsl aHKEPOBKH JIBYX MTPOBOIOB



Puc. 1.3. Cpennss

aHKEpPOBKAa KOMIIEHCUPOBAHHOM (a-1) 1 NOJYyKOMIIEHCHPOBAHHOM (€ ) LIETTHbIX KOHTAKTHBIX MI0JIBECOK;
JUIE OJAMHAPHOTO KOHTAaKTHOro mpoBoja (0), MABOMHOrO KOHTaKTHOTO MHpoBoja (T); KpelsieHHue
HECYIIETO TPOCa U TpOca CPEIHEH aHKEPOBKU Ha M30JIMPOBAHHON KOHCOJIM (B) M HA HEM30JIMPOBAHHON
koHcoH (9):
1 - oOCHOBHOI HECYIIUI TPOC; 2 - TPOC CpeIHEN aHKEPOBKHU KOHTAKTHOT'O MTPOBOIA; 3 - JOTIOTHUTEIHHBIN
TPOC; 4 - KOHTAKTHBIN MTPOBOJL; 5 - 32)KUM COEIMHUTENIBHBIN; 6 - 32)KUM CpeHEelH aHKEPOBKH; 7- KOHCOJIb
M30JIMPOBaHHas; 8 - CEI0 IBOMHOE; 9 - 3aKMM CpeHEN aHKEPOBKHU IS KPEIUIEHHS HAa HECYILIEM TPOCE;
10— u3onsrop.

Puc. 1.4. Kpemienue Hecymiero Tpoca Ha HEM30JIMPOBAHHOW KOHCOJIH



Puc. 1.5. Kpemienue Hecymiero Tpoca Ha JKECTKOW MOMEpeyrHe: a - o0l BUI ¢ (PUKCHPYIOIIUM
TpocoM; 0 - ¢ (PUKCATOPHOM CTOMKOM; B — TPE-yTrOJbHBIN MOABEC CO ckoOaMu: 1 - oropa; 2 - monepeyrnHa
(purens); 3 - TpeyroiabpHBIN MOABEC; 4- Tpoc PUKCUPYIOMU; 5- cToiiKka GukcaTopHas; 6 - hukcarop; 7-
mTaHra qruaMerpom 12 mM; 8 - ckoba; 9 - cepwra ¢ nectuxom; 10 - 60T KPrOKOBOI

[Topsimox BBIMOTHEHUS

. BoiOpate omnopHbIil y3en uis 3aJaHHOW KOHTAKTHOW TOJBECKM U 3apHUCOBaTh €ro CO BCEMU
reOMETPUYECKUMHU ITapameTpami [7, c. 80].

. [TomoOpate MaTepuan U ceueHue MPOBOIOB JUISL TPOCTHIX U PECCOPHBIX CTPYH OTOPHOTO y3IIa.

. BriOpath, mnone3ysice [6, 9 wim 12], neramm s 3aJaHHOTO y371a, HAaUMEHOBAaHUE W
XapaKTEPUCTUKHA KOTOPBIX HEOOX0AMMO 3aHeCTH B Tabi. 1.3.

o HaiiTi neranb asi CTHIKOBaHHSA KOHTAKTHOTO MPOBOJA U COEIMHEHHUS HECYIEero Tpoca, KOTOphIe
TaKKe 3aHeCTH B Tabu. 1.3.

Tabmuma 1.3

Jletanu 11t y3J10B KOHTaKTHOM CETH

Vi3en noasecky,[HanMmeHoBaH1e IN° netanu Marepuain neranu [[pumeuanue

neTany A ysna neTanu

1. Onucath Ha3HAYEHHE M MECTO YCTAaHOBKH MPOAOJBHBIX U MOMEPEYHBIX AIEKTPUUYECKUX

COCIMHUTEIIEH.

2. Onucarh Ha3HAYEHHE HEU3OJUPYIOLIUX COINPSKEHMH. 3apHcOBaTh CXEMY HEM3O0JIMPYIOLIEro

COTIPSIKEHHSI U 0003HAYUTh BCE OCHOBHBIE Ta0apuUTHI.

3. Odopmuts otuet. CrenaTh BHIBOMIBI.

KonTponabHbIE BOIPOCH

1. Kaxkue Harpy3ku BOCIPUHUMAIOT €T KOHTAKTHOM CeTH?

2. OT 4ero 3aBHCHUT BBIOOP THUIIA OITIOPHOTO y371a IIEMHOW KOHTAKTHOM MOIBECKHU?

3. Kakumu crnoco6amMu MOXHO JTOOMTBHCS PABHOMEPHOW SJACTUYHOCTH IETTHOM KOHTAKTHOM

HOoJIBECKU?



4. [ToueMy n1s1 HeCyIIMX TPOCOB MOKHO MPHUMEHSTh MaTepHalibl, HE 00JIaJalolUe BBICOKOM
MPOBOJUMOCTHIO?

o. ChopmynupyiiTe Ha3HAUYCHUE U TUTIBI CPETHUX AHKEPOBOK.

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

IIpakTH4Yeckoe 3aHATHE
Tema 11.2 OcHoBHBIE J1eMeHTHI P3
Tema: .M3ydeHue cxeM MATAHUS PEICHHOMN 3aIIUThI HA ONIEPATUBHOM TOKE
Lesb 3aHATHA: HAYYUTHCS IPAKTUYECKH BHIOMPATH JETANIN IS 3alaHHON IIETTHOM KOHTAKTHOM
MOJABECKH.
Hcxoanblie JaHHbIE: TUIT UEMTHOW KOHTAKTHOW MOJABECKH, y3€J LIENHOM KOHTAKTHOW MOABECKHU
(3amaroTcst mperoaaBaTeIeM corjacHo Tadi. 2, 3).

Tabmuia 2 Tunbl HeNHBIX KOHTAKTHBIX OABECOK

KoxTakTHEBIN
MPOBOJ

Howmep BapuanTa Hecymmii Tpoc Cucrema Toka Tun noasecku

BoxoBoli ene3H00pOKHBIN Ty Th

— IBCM-70 M-85 Hocrosiit KC 70
TepeMEHHBII
I'11aBHBIN KEIE3HOAOPOKHBIN ITyTh
1 M-120 bp®-100 [1OCTOSIHHBIN KC-40
2 M-95 M®-100 [MOCTOSIHHBIN KC-160
3 M-95 2M®-100 [TOCTOSIHHBIH KC-120
4 M-120 2M®-100 [TOCTOSTHHBIN KC-140
5 M-120 2M®-100 [TOCTOSTHHBIN KC-160
6 [T6CM-95 Hn®-100 repeMeHHBII KC-120
7 M-95 bp®-100 [epEeMEHHBII KC-160
8 [T6CM-95 bp®-100 MepeMeHHBII KC-140
9 M-95 M®-100 repeMeHHBII KC-160
10 [T6CM-95 M®-100 [1epEMEHHBII KC-140
Tabauna 3 ¥Y3eJ HenHOH KOHTAKTHOM MOABECKH
Howmep Y3e HENHON KOHTaKTHOW IOJIBECKHU
BapUaHTa
1 AHKEpOBKa KOMIICHCUPOBAHHOM IIEMTHON KOHTAKTHOM MOBECKU Ha meperone (puc. 1).
2 AHKEpOBKa TMOJTYKOMIIEHCUPOBAHHOW IIEMHONW KOHTAaKTHOM TMOJBECKHM Ha OOKOBBIX|
KEJIE3HOIOPOKHBIX MY TAX Ha JKEJIE3HOIOPOKHOM CTaHINH (pHC. 2).
3 CpenHssi aHKEpOBKa KOMIIEHCUPOBAHHOM HEMHOW KOHTAKTHOM IMOJIBECKH JJIsl IIEPEroHa|
(puc. 3)
4 CpenHssi aHKEpOBKa MOTYKOMIIEHCUPOBAHHOM 1IETMHON KOHTAKTHOW MOABECKU OOKOBBIX
YKEJIE3HOOPOXKHBIX MMy TEH KEeIe3HOAOPOKHON cTaHIuu (puc. 3)
5 Kperuienue Hecyniero Tpoca Ha HEM30JMPOBAHHOM KOHCOJIM U HA KECTKOM MOMepeunHe
(puc. 4, 5).

Kpatkue TeopeTnueckue cBeJeHH:
DNEeKTPUUECKUE COCIUHUTENH CIyXkaT I 00ecledyeHus] HaJeKHOro0 KOHTAaKTa MPOBOJOB BO
BCEX Cllydasx, Korja TpeOyeTcsi o0ecneunTh UX MapajulelibHOe COEAMHEHHE WM HEMpephbIBHOCTH



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

Paznuynbple 3MEKTpUYECKHE COCIUHEHUS W NUICH(BI, MpeJHa3HAYCHHBIE IS TOIKITIOYCHUS
CEKLIMOHHBIX Pa3beIUHUTENECH, pa3psIHUKOB M JAPYIMX anmaparoB K IMPOBOJAaM KOHTAaKTHOW CETH,
CTBIKOBBIE DJIGKTPUYECKUE COCIUHUTENM PEIbCOBOM €M BBHIMOIHIIOT W3 MEIHBIX THOKUX He-
M30JIMPOBAaHHBIX MHOTOITPOBOJIOYHBIX MPOBOAOB Mapku MI'.

[IpoBoga MI' cBHBarOT U3 HECKOJIBKUX MPSIIEH, CBUTBIX, B CBOIO OUEPEb, U3 HECKOJIBKUX TOHKUX
MEJIIHBIX MPOBOJIOK nuameTrpoM 0,52—0,97 mm. DTuM obecrnieurBaeTcsi 0OJIbIas THOKOCTh TIPOBOIOB
MI no cpaBHeHuto ¢ npoBojgaMu Mapku M. OCHOBHbIE JaHHBIE MEAHBIX TMOKUX HEU30JUPOBAHHBIX
poBo10B MI', mpuMeHsieMbIX B KOHTaKTHOM CE€TH, TPUBEIEHBI B Ta0m. 2.13 [5].

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

ApMmaTypa KOHTAKTHBIX CETEH MPEACTaBISAET COOON KOMILIEKC AeTalel, IpeaHa3HaueHHbIX JUIs
KpeIUIeHHUs] KOHCTPYKIUN, (UKCAUU MPOBOJIOB M TPOCOB, COOPKH Pa3INMYHBIX y3710B KOHTAKTHOM CETH.
Apmarypa 1oJpDKHA 001aIaTh JOCTATOYHOW MEXaHHYECKON MPOYHOCTHIO, XOPOIICH COMPATaeMOCTHIO,
BBICOKOI HA/IE)KHOCTBIO U TAKOW K€ KOPPO3UUHON CTOMKOCTBIO, a 111 CKOPOCTHOI'O TOKOChEMA — €lIe
W MUHUMAJIBHOW MacCOM.

Bce neranmum KOHTakTHBIX CETEHd MOXKHO pa3[eiduTh Ha JBE TIPYNIbl: MEXaHUYECKYH) U
TOKOIPOBO/IAIILYIO.

K nepBoii rpynne oTHOCATCA 1€Tajlu, pACCUUTAHHbIE HA YUCTO MEXaHUUYeCcKue Harpy3ku. K Hei
OTHOCSATCSI: KIIMHOBOM 3a)KUM, IITaHTOBBIN 32)KUM JIJI1 HECYIIETO TPOCa, CeJyia, KOYIIU BUJIOYHBIE, YIIIKH
pa3pe3Hble U Hepa3pe3HbIe U T.I1.

Ko Bropo#i rpynme OTHOCSTCS JA€Talld, PacCUMTAHHBIE HA MEXAHWYECKHE U DIJIEKTPUUECKHUE
Harpy3kd. K Hel OTHOCSATCS: LAHIOBBIE CTBIKOBBIE 3a)KUMBbl Ul CTBIKOBAHUS HECYLIEro TpOcCa,
OBaJIbHBIE COCAMHUTENH, CTHIKOBBIE 32KUMBI JIJI1 KOHTAKTHOTO NMPOBO/IA, CTPYHOBBIE, COCIMHUTEIBHBIE
U TepexoJiHble 3aKuMbl. [0 MaTepuany H3roTOBIEHHMS AETAIM apMaTypbl JEIATCS HAa YyTYHHBIE
(KOBKUI WU CEpBIi UyTYH), CTAIbHBIC, U3 IIBETHBIX METAJLIOB U UX CIUJIaBOB (Me]lb, OpOH3a, AIFOMUHUMH,
JIaTyHb).

W3nenus 3 4yryHa UMEIOT 3alIUTHOE aHTUKOPPO3UIHOE MOKPHITHE — TOpsiuee OIMHKOBAHMUE,
a U3 CTaJu — BJIEKTPOJIUTUYECKOE OLIMHKOBAHUE C TIOCIETYIOIIUM XPOMUPOBAHUEM.

IMopsiaok BHINOJTHEHUSA:
1. BriOpaTh MaTepuas U CEYCHHE MPOBOJOB ISl MPOCTHIX U PECCOPHBIX CTPYH OMOPHOTO y3Iia
LEMTHOW KOHTAKTHOM MOJABECKHU IS TJIaBHBIX KEJIE3HOAOPOXKHBIX MyTeH KeIe3HOI0POKHON
CTaHIIUU.
BriOpaTh geranu j1uist 3a1aHHOTO Y3I1a, TTONIB3YsCh [9] 1 3aHeCTH uX B Taom. 4.
3. BwiOparh neTanb i CTHIKOBaHHS KOHTAKTHOTO TPOBOJIA M COSAMHEHHS HECYIEro Tpoca H
3aHECTHU UX B Ta0I. 4.

N

JleTanu 17151 y3710B KOHTAKTHOM MOJIBECKU

V3en monBecku, geranu| HammenoBanme Ne netanu mmo

Marepuan neranmu  [Ipumeuanue
Ui y371a JeTanu KaTajory

4. OHI/ICEITI: HA3HAYCHUC MU MCECTO yCTaHOBKI/I HpOI[OJIBHBIX nu Honepequlx BHGKTpI/I‘-ICCKI/IX
COCIUHUTENIEH.

Conep:xanue oT4yera:
1. Omucanue BEIOOpA MaTepuaia ¥ CEYCHUs MPOBOJIOB JJISI POCTHIX M PECCOPHBIX CTPYH OIMOPHOTO
y3a IEeMHOW KOHTAaKTHOW TOJBECKM JUISI  TJABHBIX  JKEJIE3HOJOPOXKHBIX  ITyTeH



YKEJIE3HOOPOKHOM CTAHLIMH.

Orncanue BpIOOpA JeTaeH s 3aIaHHOTO y3J1a IIEMHON KOHTAaKTHOM TI0/IBECKHU.

3. Ommcanue BbIOOpA JeTaneil AJsi CTHIKOBAHUS KOHTAKTHOTO MPOBOJAA U COCIUHEHUS HECYIIIETO
Tpoca.

4. ®opMynupoBKa HA3HAUEHHUS MPOJOJIBHBIX M MOMEPEUHBIX BJIEKTPUUYECKUX COCAUHUTENEH U
MECTa UX YCTaHOBKH.

5. BrniBogbl.

N

KoHTpobHBbIE BOIPOCHI:

Kakue Harpy3ku BOCIPUHUMAIOT J1€Tald KOHTAKTHOM ceTn?

O6’b$ICHI/ITe HAa3HA4YCHUC U BUABI JICKTPUICCKUX COCHHHHTGHGFI.

3. Kakumu cnocobamMu MOXKHO CAeNaTh DJAaCTUYHOCTbh LIETHON KOHTAKTHOM MOJBECKH
paBHOMEPHON?

4. Tlouemy 1Uisi HECyIIMX TPOCOB MOXXHO NHPHUMEHSATh MaTepuajbl, HE 00JIaJarouIie BBICOKOM

IIPOBOAUMOCTBIO?

ChopmynupyiiTe MOHATUS HA3HAUYCHHUS U TUIIOB CPEITHUX aHKEPOBOK.

6. Ot yero 3aBUCHT CIIOCOO KPEIUICHUSI HECYILIEr0 TPOCca Ha MOACPKUBAOIEH KOHCTPYKIIMN?

N

o

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

Heapb 3aHATHSA: HAYUUTbCA BBIOUPATh (DUKCATOPHI I MPOMEXKYTOUYHBIX, IEPEXOIHBIX OIMOP U
OTIOp PACTOJIOKEHHBIX O]l MOCTOM.

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

Tabnuma 5
VcxoaHble faHHbIe
Bapuant Pensed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 |1500f 1800 800
JmHa rposera, M 40 | 50 | 60 70 70 | 35 | 50 65| 70 60
CkopocTh BeTpa, M/C 22 | 25| 29 32 | 36 | 22| 25 |29 | 32 36

Bo3BblleHrE HapYKHOTO pesibca HaJl BHYTPEHHUM JUIS BCEX BapUaHTOB NPUHATH 40 MM

KpaTkue TeopeTrueckue cBeeHUS

VYCTpoicTBa, ¢ MOMOIIBI0 KOTOPBIX KOHTAaKTHBIE MPOBOJA YIAEPKUBAIOTCA B FOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM IOJIOKEHHMHM OTHOCHUTEIIBHO OCH KEIE3HOJOPOXKHOro IyTH (ocu
TOKOIIPUEMHHKA), Ha3bIBAIOTCS (PUKCATOPAMHU.

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

MIPUEMOOTIPABOYHBIX KEJE3HOJOPOXKHBIX MYTAX, IJ€ CKOPOCTh ABMKEHHs mpeBbimaer 50 km/d,
YCTAHABIIMBAIOT COYJICHEHHbIE (PUKCATOPBI, COCTOSAILIUE M3 OCHOBHBIX M JIETKUX JONOJHUTENIbHBIX
CTEPXKHEH, CBSI3aHHBIX HETIOCPEICTBEHHO ¢ KOHTAKTHBIM ITPOBOIOM.
[Ipsimble huKcaToOpbl UCHOIB3YIOT MPU MUHYCOBBIX (K OMOpPE) 3Ur3arax KOHTAaKTHOTO MPOBOJIA WK IIPU
TOPU30HTAIILHOM yCHWJINH, HAIIPAaBICHHOM OT OIIOPBI B CIy4Yac MU3MEHEHHs HAIpPAaBJICHUS KOHTAKTHOIO
IpoBoAa; 00paTHbIe (PUKCATOPBI — IPU IUIFOCOBBIX (OT OMOPHI) 3Ur3arax KOHTAKTHOTO MPOBOJA WU
TOPU30HTAILHOM YCHUJIMHU K OTIope (MOAepKUBAIOLIEMY YCTPOICTBY).

[Tpu 6onpmmx ycunusx (6osnee 200 H) or u3MeHeHus: HanpaBiaeHUs] KOHTAKTHOTO MPOBOJA Ha
BHEIIHEH CTOPOHE KPUBOM MOHTUPYIOT THOKHe (ukcatopsl. B [IpaBunax ycTpoiicTBa U TeXHUYECKOU



JKCIUTyaTallud KOHTAKTHOW ceTu [2] ompesenieHbl YCIOBMSI YCTAaHOBKHM T'MOKHMX (PUKCAaTOpoB. OTH
yCIIOBHS IIPUBEJIEHBI B TA0II. 6.

B o603nauenusx guxcaropoB OyKBbI U HU(PHI YKA3bIBAIOT HA €T0 KOHCTPYKIUIO, HANIPSKEHUE
B KOHTaKTHOM CETH, JUIsI KOTOPOTO OH MpeJIHa3HAYECH, U TeoMeTprudeckue pasmepsl: @ — dukcatop, I1
— NPsAMOH,

O — oOpaTHbIif, A — aHKepyeMoi BeTBH, T — Tpoca aHkepyeMoi BeTBH, [ — rudkuii, C
— BO3JAYIIHBIX CTPEJOK, P — pomMOOBUAHBIX MoaBEeCOK, VI — W30IMpOBaHHBIX KOHCOJIEH, Y —
yCuJIeHHBIN, ndpa 3 — Ha HanpspkeHue 3 kKB (14 TMHUA MOCTOSHHOTO TOKA), 25 — Ha HalpsHKEHUE
25 kB (ans nuHME nepeMeHHOro Toka); pumckue mudpst I, 11, III u T.1. — XapakTepusyroT JUIMHY
OCHOBHOTI'O CTEPKHS (pUKcaTopa.

YcnoBus ycTaHOBKH I'MOKHX (DUKCAaTOPOB

MakcuMalIbHBIN panyc KPUBOM, M, ITPU KOTOPOM TPOU3BOJIUTCS YCTaHOBKA
PacuerHas ckopocThb
ruOKuX (PUKCATOPOB, IPU JUIMHE IPOJIETA, 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 - -

IIpumeuanuss. B uymcinurene ykaszaHbl paauMychl Il OAHOIO KOHTAKTHOIO IpPOBOJA, B
3HaMeHaresne — Juist 1ByX. [Ipodepku 03Ha4aroT, YTO B ATUX YCIOBUSIX YCTAHOBKA TMOKUX (PUKCATOPOB
HE JI0IIyCKaeTcs.

JUTMHBI OCHOBHBIX CTE€pP)KHEW (PUKCAaTOPOB BHIOMPAIOT B 3aBUCHUMOCTH OT rabapHuTa yCTaHOBKH
OIIOp, HAIpaBJICHHs 3MUI3ara KOHTAaKTHOIO IPOBOJA, JJWHBI JOMOJHMUTEIBHOTO CTep)kHA. [lnnHa
JOTIOJTHUTENBHOTO CTEPKHA npuHATa 1200 mm.

®dukcaTopsl Ul H30JIMPOBAHHBIX KOHCOJIEH OTINYAIOTCS OT (PUKCATOPOB JIJIsl HEU30JIMPOBAHHBIX
KOHCOJIEH TeM, 4YTO Ha KOHIIE OCHOBHOI'O CTEp)KHsI, OOpallleHHOM K KOHCOJIM, BMECTO CTEpXKHS C
Hape3KOH 7151 COEMHEHUS C N30JIITOPOM IIPUBAPEHO YIIKO I COEAUHEHUS C KOHCOJIBIO.

["abaput omop 1 COOPYKEHUI — ITO PACCTOSHUE OT OCH KPAMHETO JKEJIE3HOJOPOKHOTO Iy TH JI0
BHYTPEHHETO Kpasi (pyHIaMEHTOB WM ONOp KOHTAKTHOM ceTu. Ha meperoHax M jxene3HOOpOXKHBIX
CTaHIMSIX ITO PACCTOSIHUE TOJIKHO OBITH HE MeHee 3,1 M, a B CHEr03aHOCHMBIX BbIEMKAX M Ha BBIXOAAX
n3 Hux Ha anuHe 100 M He menee 5,7 M. Ha kpuBBIX ydacTKax >KE€JI€3HOAOPOKHOTO ITyTH yKa3aHHBIE
PacCTOSIHUS YBEJIMYUBAIOTCS B COOTBETCTBUH C Fra0apUTHBIM YIIUPEHUEM.

Onpenenuts rabapuT ONOP KOHTAKTHOM CETH CIeyeT, MOoIb3ysCh Tall. 7.

Onpenenenue rabapuToB ONOP KOHTAKTHOM ceTH

Paccrosiaue I' v I VYBenuuenue paccrosuus I npu
BeIMueHue paccrosiHus [ npu
(rabapurt) Ha CJIMACHHC PACCTO PH | g o3ppimermn Hapy>XHOI'O peabca

. JIF0OOM BO3BBIIIIEHNH HAPYKHOTO N
Pamuyc kpuBoii, M IPSIMOM Py (BHYTpEHHsISI CTOPOHA KPUBOI),
penbcea (Hapy>XKHast CTOpOHA
YYaCTKE My TH, .
MM KPHUBOM ), 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 BRIMOJIHEHUS
1. Onpenenuts raGapuThl ONOP AJSA MPSMOIO y4yacTKa KeJIe3HOJIOPOKHOIO IyTH, Ul ONOPhI Ha
BHEIIIHEH U BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlonoOpath TUNOBBIE (PMKCATOPHI AJIS1 YCTAHOBKHM HA MPOMEXYTOUHON OMOpe KOHTAKTHOHM CeTH
Ha Y4YacTKe IEPEMEHHOr0 TOKa:
— Ha MPSIMOM Y4acTKe KeJIe3HOJOPOKHOI0 My TH;
— Ha BHYTPEHHEW CTOPOHE KPUBOW;
— Ha BHENITHEW CTOPOHE KPUBOIA.
CuutaTh Ha IPSIMOM YUYacTKE KEJIE3HOAOPOKHOTO ITyTH 3UT3ar K OIOpe KOHTAKTHOM CETH.
JlaHHBIEC cBeCTH B TaOII. 8.
[TonGop THMOBBIX (UKCATOPOB U TMyHKTOB 2—4 cieayeT MpOW3BOAWUTH, MOJB3ysich [8, c. 49,
npusiokeHue S].
[Tox6op THMOBBIX (PUKCATOPOB

Ne Mecto ycTaHOBKH ornopsl u|  ['abGaput
Tum onopsl Tun ¢uxcaropa
n/n BETBb [TOJIBECKU OIIOPBI
IIpsamas
1 [IpomexyTounas
oropa BHelmHss cTopoHa KpUBOi




BnyTtpeHHss ctopoHa

KpUBOH
Ormopa A:
paboyas BETBb
ITepexonnas
oropa, AHKepyeMmasi BETBb
HEU30JIMpYIoIlee
COTNPSKEHHE Omnopa b:

paboyas BETBb

AHKepyemasi BETBb

Omnopa cpenueit

IIpsmas
AHKEPOBKHU

N

o o s

[Togo6path THUHOBBIE (PUKCATOPHI JJIsl YCTAHOBKH Ha TMEPEXOHBIX OMOpax HEU3OJHPYIOIIETO
CONPSDKEHHSI y4acTKa KOHTAKTHOM CETH MEPEeMEHHOro TOKa, Ha NPSIMOM YydYacTKe
KEJIC3HOIOPOKHOTO MY TH.
JlanHbIE CBECTH B Ta0II. 8.
HauepTtuth cxemMy cpeHei aHKepOBKHU U TI0A00paTh (GUKCATOPHI AJIs OMTOPHI CPEIHEH aHKEPOBKHU
KOMIICHCUPOBAHHONH KOHTAKTHOW TOABECKM IEPEMEHHOTO0 TOKAa Ha MPSIMOM YydYacTKe
KEJIC3HOTOPOIKHOTO MY TH.
JlanHbIE CBECTH B Ta0II. 8.

Coneprxanue oTyera

Onucanue onpeaenaeHus rabapuToB ONOP VI IPSMOTO yUacTKa )KeJIe3HOJOPOKHOIO Iy TH, JUIS
OIOpBI HA BHEIIHEW ¥ BHYTPEHHEH CTOPOHAX KPUBOM.

Onucanue noadopa THUMOBBIX (UKCATOPOB Ui YCTAaHOBKM Ha IPOMEXYTOYHOH orope
KOHTaKTHOM CETH Ha pa3IMYHbIX y4acTKax MepEMEHHOr0 TOKa.

Onucanue mnoxdopa THUMOBBIX (HUKCATOPOB JUIsI YCTAaHOBKM Ha TEPEXOJIHBIX OIOpax
HEU30JIMPYIOIIETO COMPSIKEHUS] y4acTKa KOHTAaKTHOM CETH MEepEMEHHOro TOKa, Ha MPSIMOM
Yy4acTKe KEJIE3HOJOPOKHOTO ITyTH.

Cxema cpenHell aHKEpPOBKM U TMOAOOp (UKCATOPOB JJIsi ONOPHl CpPeAHEH aHKEPOBKHU
KOMIICHCUPDOBAHHOM KOHTAKTHOW TIOJBECKH IIEPEMEHHOI0 TOKa Ha IPSAMOM YYacTKe
KEJIE3HOJOPOKHOTO Iy TH.

3anonHeHHas Tabi. 8.

BriBoanl.

KoHTposibHBIE BOTTPOCHI

Kakumu ObIBatOT MOACPKUBAIOIINE KOHCTPYKIIMM KOHTAKTHOM CeTH?

HazoBute npenmyIiecTBa H30JUPOBAHHBIX KOHCOJIEH KOHTAKTHOMN CETH.

Kakue dukcaTopsl cienyer BEIOMpaTh Ha KPUBBIX YUACTKAX KEJIE3HOJOPOKHOTO ITYTH MAJTBIX
paanycoB U mouemMy?

Ha xakyro Harpy3Ky paboTaeT JOMOIHUTENbHBIN cTep)KeHb (prukcaTropa?

Ot uero 3aBHCHUT BBIOOp TUTIA KOHCOJIH U TUMA (PUKCATOPA AJISl ONIOPHI KOHTAKTHOM ceTu?

Ot 4ero 3aBUCHUT BBIOOP TUIIA TATH KOHCOJIH JIJISl OTIOPHI KOHTAKTHOM CeTH?



IIpakTHyeckoe 3aHATHE

11.3 TokoBbIe 3aIIUTHI

Tema:.M3yueHue cxeMbl TOKOBOM OTCEUKHU JTUHUU C OQHOCTOPOHHUM ITUTAHUEM

eab padoThbl: HAYYUTHCA PACCUMUTHIBATH HArPY3KH, NEUCTBYIOIIME HA MPOBOJIa LEMHONM KOHTAKTHOMN
MOJIBECKH, ONPEEISITh KO (DUIIMEHTHI IS pacueTa B pa3InIHBIX PEKUMAaX BO3JACHCTBHS HATPY30K.

HcxonHbie JaHHbBIE: B KAYECTBE UCXOHBIX TaHHBIX BHIOUPACTCS:

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

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

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

Tunbl BeTPOBOI0 M roJi0JIeIHOr0 PaiiOHOB

Howmep . . [NononenubIit
Betposoii paiioH .

BapUaHTa paiioH

1 | I

2 I 1

3 Il I

4 v Il

3) V I

Ta6muma 10

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

HopmarusHas ckopocTs BeTpa,
Howmep rononeanoro
HopMmartuBHas ToJMHA CTEHKU [Tpu romonene
WJIA BETPOBOTO FOONEN2.0H MM MaxkcumanbHas v
paiioHOB ’ Vmax :

I 5 22 13

I 10 25 14

11 15 29 15
v 20 32 18

\Y 25 36 19

Kpatkue TeopeTnueckue cBeeHUS

JUIs KOHTAKTHOHM CETH pEeLIaroIMMHU SIBJISIFOTCSI HArpy3KH KJIMMAaTUYECKOTO XapakTepa: BETep,
roJoJiel W TeMIeparypa BO3AyXa, JCUCTBYIOIIME B Pa3HBIX COYETAHUAX. OTH HArpy3KM HMEIOT
CllydyallHBI XapakTep: UX pacueTHbIe 3HAUYEHHUS 3a KaKOH-JIMOO MepuoJl BPEMEHH MOTYT OBITh
orpesiesieHbl CTaTUCTHUECKONH 00pabOTKOM NaHHBIX HaONIOEHUN B palioHE 3JIeKTpUPHUIMPOBAHHON
JMHUH.

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

K nocTosiHHBIM Harpy3kaMm OTHOCSITCSI: Harpy3KH OT Beca KOHCTPYKIIMii, Be€ca ITPOBOJIOB, BeCa U
JTaBJIEHUs TPYHTOB, TOPHOT'O JaBJICHHUS.

K KpaTkoBpeMEHHBIM Harpy3kaMm OTHOCSATCS: BETPOBBIE HAarpy3KH, TOJIOJIEIHBIE HArpy3KH,
TEeMIIepaTypHble KIMMaTHyeckue Bo3nedcTBui. K 0coObIM Harpys3kam OTHOCATCS: CelicMUYecKHe U
B3PBIBHOT'O BO3CHCTBUS; HATPY3KH, BOSHUKAIOIINE OT NOBPEKICHNS KOHCTPYKIMM U T.II.

JU1 yCTaHOBJIEHNUS paCYETHBIX KJIMMaTHUECKUX YCIOBUH MOJIb3YIOTCS KApTaMU pallOHUPOBAHUS
TeppuTOpuHu Poccun, 1is ynponIeHHBIX PACU€TOB BAPUAHTHI 3aJaI0TCS IIPENOAABaTEIEM.



Harpy3ka ot Beca npOBOJIOB SIBJISIETCSI pPABHOMEPHO pacIpeeIEHHON BEPTUKAIbHON Harpy3KoH,
KOTOPYI0 MOYKHO OIPEIENINTD, IOJIb3YSCh CIIPABOYHOM JINTEPATYPOH.

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

Harpy3ky oT coOCTBEHHOr0 Beca LIEMHON KOHTAKTHOM MOABECKH (gn) MOXKHO PaccyUTaTh IO

dhopmye:
9n =t +n(gkn +9c)=(0aH / m)
JIe T — YKCJI0 KOHTAKTHBIX IPOBOJIOB;
gy — Harpyska oT COOCTBEHHOTO Beca KOHTAKTHOTO IIPOBOJIA;

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

Jlist BBITIOJTHEHUSI pacdyeTa Harpy3kKu OT COOCTBEHHOTO Beca HECYIIEro Tpoca U COOCTBEHHOTO
Beca KOHTAaKTHOTO MPOBOa HEOOXOAUMO BBIOPATh U3 CIIPABOYHON JIUTEPATYPHI.
Bec koHTakTHOrO 11poBOJA (g ;) ¥ BEC HECYILETO Tpoca (g, ) OUPENEIACTCS B 3aBUCUMOCTH

OT MapKu npoBoja mo tadsmie [7, c. 166, Tadm. I11].
Hanpuwmep, s necymero tpoca IIbCM-70: g,,,, = 0,586 naH/m; mis KoHTakTHOrO NpoBOAa

M®-85: g,,= 0,74 naH/m.

["ononennas Harpy3Ka BBI3BIBAETCS TOJIOJIEAOM, PEACTABISIOIUAM COOOH CIOH TUIOTHOTO JIbJIA
CTEKJIOBUIHOTO CTPOCHHUS C TIOTHOCTHIO 900 kr/™M3. Iyt pac4eToB MpUHUMAEM, YTO T'OJIOJIE BEITAAACT
HWIHHIPUYECKON (DOPMBI C pABHOMEPHOM TOJIIIUHOMN CTEHKH JIb/Ia, 10 BO3JICHCTBHUIO HATPYy3Ka SIBISICTCS
BEPTUKAIBHOM.

Ha tonmuny cTeHkH royonena Ha MpoBOAAX OKa3bIBAeT BIMSHUE AUaMeTp npoBoAoB. [losTomy
IIPU ONPEJEICHUN TOJIIMHBI CTEHKH rojlojiefla Ha MPOBOAAX M TPOCaxX Pa3HbIX JUAMETPOB 33JaHHYIO
TOJIIIMHY CTEHKH TOJIONIE/Ia YMHOXKAIOT Ha KO (UIIUEHT K.'.

Ha wuHTEeHCHBHOCTH TroOJIONIEAHBIX OOpa3oBaHMI OOJIBIIOE BIIMSHUE OKa3bIBAIOT BBICOTA
pacroyiokeHus: POBOJIa HaJl MOBEPXHOCTHIO 3eMiIu. [lo3TOMY Tpu pacueTe TOIIMIMHBI CTEHKH roJI0JIe1a
Ha TPOBOJIaX, PACMHOJIOKEHHBIX HA HACHIMSX, 3HAUEHHWE TOJIIMHBI CTEHKH TOJIojiefia CIeAyeT Takke
YMHOXUTH Ha MOTMPABOYHbIN K03 uIreHt k".

PacueTHylo rosionenHyro Harpy3ky Ha INpOBOJA KOHTAaKTHOM CETH ClIeyeT YMHOXUTh Ha
KOA((UIIMEHT MePerpy3Ku «T, YYUTHIBAIOIIUN W3MEHEHHE TOJIOJICTHOW HArpy3Kd B 3aBHCHUMOCTH OT
penbedHBIX YCIOBUI PACIIOIO0KEHUS IETTHOW KOHTAKTHOM MOBECKH.

KosddumenTsr neperpysku N, IpUHAMAIOT:

n% = 1,25 — nis y4acTKOB KOHTAKTHOH CETH, COOPYKAEMBIX B MECTaX C SBHO BBIPA)KECHHBIM

YCUJICHUEM TOJIOJICAHOW HArpy3Ku (BO3BBIIIEHHOCTH U TEPEBAJIbI, PE3KO BBIICTSIOMNUXCA HAaJ
OKpY’Kalolle MECTHOCThIO, HABETPEHHBIE CKJIOHBI BO3BBIIIEHHOCTEH M PEUYHBIX JOJHH, BEPIIMHBI
XOJIMOB, HACBIMH BBICOTON Oojiee 5 M); TakUM 00pazoM, TOJIOJIEIHYI0 Harpy3Ky yBEJIUYUBAIOT Ha 25 %
110 CPABHEHUIO C MIPUHATON JJISl JTaHHOTO paifioOHa;

né' = 0,75 — IJId Y4aCTKOB KOHTaKTHO CCTH, PACTIOJIOKCHHBIX B KOTJIOBUHAX, Y3KUX NOJIMHAX,

MPOXOAAIINX MEPUAHAIBHO, B MECTaX CIUIOIIHOM 3aCTPOMKH, B JIECHBIX MAacCCUBAX, HE MOJUJICKAIIUX
BBIpYOKe, B BbIEMKax ITyOHHOI OoJiee 6 M, a TakKe P HATMYHH CHETO3aIIUTHBIX JIECHBIX MOJIOC BJIOJb
JKEJIE3HON JIOPOTH C BBICOTOM JIEPEBBEB WIIM 3[1aHUM, IIPEBBIIIAIOIIECH BBICOTY MOABECKH KOHTAKTHOIO
MIPOBOJIA; TAKMUM 00pa30M, roJI0JIEeIHYIO0 Harpy3Ky yMEHbIIaoT Ha 25 %.

BeTpoBbie Harpy3ku Ha MPOBOJIa KOHTAKTHOM CETH 3aBUCSAT KAaK OT CPEAHEN CKOPOCTH BETPA, TAK
U OT XapakTepa MOBEPXHOCTU OKPY’KAIOIIEH MECTHOCTH M BBICOTBHI PACHOJIOKEHHS MPOBOJOB HaJ
3emsiel. B COOTBETCTBUM €O CTPOUTENBHBIMM HOpMamMu M npaBwiamu «Harpys3ku u BO3mencTBuS.
HopMbI mpoekTHpOBaHUA» PaCUETHYIO CKOPOCTh BETpa ISl 33JaHHBIX YCIOBHIA (BHICOTHI PACIIOIOKEHUS
IIPOBOJIOB HaJ| MOBEPXHOCTHIO U HIEPOXOBATOCTH OBEPXHOCTU OKPY KAIOIEH MECTHOCTH) ONPEIEIISIOT
YMHOKEHHEM HOPMAaTUBHOM CKOPOCTHM BeTpa Ha KOIPPHUIMEHT K., 3aBUCSIIUNA OT BBICOTHI
PacCIIOIOkKEHUS ITPOBOIOB HAJl IOBEPXHOCTHIO 3€MJIM U OT €€ IIEPOXOBATOCTH.



BerpoBas Harpy3ka Ha NpoBOJA LIEMHOM KOHTAKTHOM MOJBECKHU SIBJIETCS TOPU30HTAIBHOMN
Harpy3Komu.

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

pPEXUM MUHAMAIIBHOM TEMIIEpaTypbl — CHKaTHE TPOCa;

PEKHUM MAaKCUMaJIbHOTO BETpa — PACTSHKEHUE TPOCA;

PEXKUM TOJI0JIe]a C BETPOM — PACTSKEHUE TPOCaA.

JU1st 5TUX pacyeTHBIX PEKUMOB U ONPEIEIAI0T HArpy3KH, NEUCTBYIOIIME HAa HECyIuii Tpoc. B
pexuMe MUHUMAJIBHON TEMIIEpaTypbl HECYILIUI TPOC UCIIBITHIBAET HATPY3KY TOJIBKO BEPTUKAIBHY —
OT COOCTBEHHOT'O BECa; BETEP U TOJIONIE]] OTCYTCTBYET — B PEKMME MAaKCUMAJILHOTO BETpa Ha HECYIUH
TPOC ACHCTBYET BEpTUKAJIbHAS HAarpy3Ka OT Beca IPOBOJOB KOHTAKTHOM MOABECKU U TOPU30HTAIbHAsS
Harpyska OT JIaBJICHHs BETpa Ha HECYIUH TPOC, TOJI0JIE] OTCYTCTBYET. B pexume rosonena ¢ BETpomM
Ha HECYIIHUH TPOC ACHCTBYIOT BEPTUKAJIbHBIE HATPY3KU OT COOCTBEHHOI'O BEcCa MPOBOAOB KOHTAKTHOU
IIOABECKH, OT Beca IroJI0JIe/la Ha IPOBOJAX IOJBECKU U TOPU30HTAIbHAs HArpy3Ka OT JaBJICHHs BETpa
Ha HECYIIHI TPOC, MOKPBITHIN r0OJIONEAOM IIPU COOTBETCTBYIOIIEH CKOPOCTH BETpa.

Paccuurate Harpys3ku, AEMCTBYIOLIME HA IPOBOJA LIENHON KOHTAKTHOM MOJBECKH, ONPEICIIUTh
K03 GULKMEHTHI [Tl pacyeTa B Pa3InYHBIX PeKUMAX BO3JCUCTBUS HArPy30K MOXKHO IO MPUBEIEHHBIM
HIKe Gopmyam.

Harpy3ky Ha Hecymuii Tpoc OT Beca roJioyie[ia MOXKHO OIPEeNIUTh 1o popmyrie:

9rHr = nZO,OOQXﬂXbp(d+bp)

rae  N,—kod>p(UIUEHT Ieperpy3Ku, YUYMTBIBAIOIIUK BJIMSAHUE BHICOTHI PACIOJIOKEHHUS
MIPOBOJIA HAJ| 3eMJICH Ha MHTEHCHUBHOCTbH I'OJI0JIETHBIX 00pa30BaHUM;

n,=1— 114 eNe3H0N0POKHOM CTAHIMH, PACTIONIOKEHHON Ha HYJIEBOM MECTE.

bp-TOJIIMHA CTEHKH rOJIoJie/ia Ha HECYIIEM TPOCe

d-nuametp Hecymiero Tpoca ( CIpaBOYHUK)
PacueTHast TonmHa KOpKU rojoseaa:

bp =K,K5 b, ,(Mm)
rae K, — kodpduuuenT, yunuTeiBalommi pausHue auamerpa HT Ha TommuHy rososemHbIx
00paszoBaHMiA
Juamerp mpoBoja , Tpoca, MM 5 10 20 30
[TorrpaBo4HbIN KOAPPHUIHEHT 11 1 0,9 0,8

Hanpumep, 11s Hecymero Tpoca M-120, nnamerpom 14 MM, nonpaBouHblil kKoddduineHT OyaeT paBeH
0,96.

K é’— KOB(I)(pI/II_II/ICHT, y‘-II/ITLIBaIOH_IHﬁ BJIMAHUC BBICOTBI PACIIOJIOKCHUA KOHTAKTHOI'O HPOBOJAA HaA

TOJILIUHY T'OJI0JE€IHBIX 00pa30BaHuUil (Ha HACBHIIIN)
Briemka riryOuHOM, M
7 u 6oinee- 0,6
5-0,75
VY4acTy 3amuieHHbIe JIECOM, 3aHUsIMH , CTAHIIMOHHBIMHU TIocTpoiikamu-0,8
HyneBsle MecTa, Hachllu 10 5 METPOB, BhIEeMKHU-1
Hacpeimu BEICOTO#, M
5-1,1
10-1,3
15-1,35
bu-HOpMaTHUBHAS TONIIMHA CTeHKH Tostoniena ( Tadm.10)
PacueTHy1o TOJIIMHY CTEHKHU rOJI0JIe]ia C Y4ETOM MOMPAaBOYHBIX KO3((UIIMEHTOB 0Ty CKaeTCs
OKpYTJISITH A0 ONrKaiieit menon mudps.



Ha KOHTaKTHBIX TIPOBO/IAX PACUYCTHYIO TOJIIUHY CTCHKH TOJIOJIe[]a yCTAHABIMBAIOT paBHOW 50
% TONIIUHBI CTEHKH, PUHATON JIJIs1 IPOYMX MPOBOJOB KOHTAKTHOM CETH, TaK KaK 37€Ch YUUTHIBAETCS
YMCHBIICHUC FOJIOJIGIIOO6paSOBaHI/ISI 3a CUCT ABWIKCHUS JJICKTPOMOC3AO0B W IIJIABKU T'OJIOJICHA (CCJII/I
TaKoBasi UMEETCH).

Harpy3ky Ha KOHTaKTHBIN IPOBOJI OT BECa roJIoJie[a MOXKHO PacCUUTaTh 0 (hopmyJie:
A+H
9rxkn =N, 0,000972'7’9 (dcp + 7p) rae dcp = S cpennuii nuamerp KIT;

A u H — mmpuHa u BeicoTa ceueHus (COOTBETCTBEHHO) 11 KOHTAKTHOTO MPOBOJIA.

OCHOBHBIC JaHHbIC npopoios

Mrowans BeicoTa Uin- | unesinas Pazpyaro-
acuetnoro | 5 CHMA pHHa | Harpy3ka 1an Harpys-
Mapka npo- p H, mwm, 240-107%.| o ES, | ka npu pac-
CCUYCHUA ceue- OT B€Ca
BOAA WM 1/°C H/C TAXKEHHH
nposoaa Si,. HuA A, | npoBoia
2 aHamMeTp nposoaos R,
MM MM g, H/m
d, Mmm kH
1 2 3 4 5 6 7 8
MBbCA-50/70 117 14.0 - 6.8 330 24.13 43,0
IMBCM-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 2198 41,06
M-85 85 10.8 11,76 7,6 408 18,78 31,3
MdP-100 100 11,8 12.8 8.9 408 22,10 36,26
M®DO-100 100 10.5 14.92 8.9 408 22,10 36,26
M®D-120 120 12,9 13,9 10,7 408 22,10 429
M®-150 150 14.5 15.5 13,4 408 33.15 53,0
BpMr®-85 85 10.8 11.76 7.6 408 18,78 35.8
BpMrd-100 100 11.8 12.8 8.9 408 22,10 41,16
BpMrd-120 120 129 13.9 8.9 408 26,6 49.6
bp®-150 150 14.5 155 13,4 408 333 59.0
Ha0a®-85 85 10.8 11.76 7.6 408 18.78 32.1
Ha0ad-100 T 100 11.8 12.8 8.9 408 22,10 37.73
Ha0adO-100 100 10.5 14,92 8.9 408 22,10 37.73
Ha0Oad-120 120 12.9 13.9 10.7 408 22,10 44.6

Harpys3ky oT Beca BceX MpOBOJIOB IIEMHOM KOHTAKTHOMN MOIBECKH, TOKPBITHIX FOJI0JIEIOM MOYKHO
paccuutath 1o hopmyie:

9rn =90 T9rHT T 9rkn XN

BetpoByto Harpy3ky Ha HeCyluid TpOC NpPH MaKCUMaJbHOM BETPE MOXKHO pPacCUUTATh IO
dhopmyie:
(K, %V, )2 d

V "~ Ymax x
16 1000

rne Cy = 1,2 — adponmHamMmyecknii Ko>()GUIMEHT J1000BOTO CONPOTHBIEHHS BETPY,

OTHECEHHBIN K TUIOMIAN CEUYCHUS MPOBO/IA;

PHT:CX =,00H/M,



Tabauya I76

A3pOoNHHAMHUYECKH I KOIPDHUHEHT 1060B0r0 CONPOTHBIEHHUSA NPOBOaa BeTpy C,.

[IpoBona Koadpduunent %
OauHouHbIE MPOBOAA M TPOCH! AMaMeTpom Oonee/mMeHee 20 MM, a 1112
TaK)K€ MPOBOJA M TPOChI, MOKPLITHIE [OJIONEA0M B
OAHHOYHBIE KOHTAKTHbIE MPOBO1A H HECYLIHE TPOChl KOHTAKTHOMH 125
NOJABECKH C YY4ETOM 3aKMMOB H CTPYH ’
OanHOYHbBIE OBA/IbHbIE KOHTAKTHbIE POBOAA 1,15

bl

OanHOYHbIE KOHTAKTHbIE NMpoBoaa ceyeHueM 150 Mm~ 1,30
JIBoHHble KOHTAKTHbIE MPOBOAA NPH PACCTOSAHUH MEKIY HUMH 40 MM 1.55/1.85
Ha HYNEBbIX MECTax M Hacklnsx Ao /Oonee 5 M ’ ’

[TpoBona Koaddurment Cx

OIMHOYHBIE TPOBOAA M TPOCHI JHAMETPOM
6onee/menee 20 MM, a Tak)Ke MMPOBOJIA M TPOCHI,
HOKPBITBIE TOJIOJIEIOM

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

BerpoBoii paiion Poccun 1 2 3 4 B

HopmaTtuBHass ckopocth BeTpa | 13 14 15 18 19
IIPY TOJIOJIEE

KV — KOE)(b(I)I/II_II/IeHT BCTPOBOTO BO3JICHCTBUSA B 3aBUCUMOCTH OT penbe(ba MECTHOCTH



XapakTepuCTUKA MECTHOCTH U
3HAYEHUE IIEePOXOBATOCTH Zo

3HavyeHue K03 (HUIUeHTa Ky Ui Pa3IUIHOrO MPOopuIIs yu.

Briemka riryOouHOM, M

7 u 6oiee

Jo 5

Hynesoe
MECTO

Hacpwimn, 3cTakagsl, BRICOTOH, M

o 5

Jo 10

Jo 15

OTtkpbITast pOBHast
MOBEPXHOCTh 6e3
PacCTUTEIHHOCTH; TOBEPXHOCTh
03€p, BOJAOEMOB M MOpPEH |,
noiima KpynHbix pek Zo=0,05 m

0,98

1,1

1,26

1,35

1,43

1,3

Crenb, paBauHa, 1yr Z0=0,1M

0,8

0,93

11

1,18

1,21

13

OTtkpbiTas paBHUHHAS
MECTHOCTh C HEBBICOKHM ( 10
4-5 M) peakuMm JecoMm
KycrapHukoM: Zo=0,15m

0,7

0,83

1,0

1,09

1,16

1,22

OTkpbITass XOJAMHUCTas WU
paBHUHHAsI ~ MECTHOCTb  C
PEIKUM JIECOM BBICOTOU 6-7 M,
cagamu, napkamu: Zo=0,2m

0,65

0,77

0,94

1,03

1,1

1,15

VYyactku, 3allUIICHHbIE
JIECO3aIUTHBIMU

Haca)XJICHUsIMH, HE
MOJJIeKAIMUMH  BBIpYyOKe
CTaHLIMH B npenenax
CTaHIIMOHHBIX MOCTPOEK

Z0=0,5m

0,43

0,55

0,73

0,85

1,0

1,13

He momnmexamme BeIpyOKH
T'YCTOH JIEC C BBICOTOM € MeHee
10 M ; ropoa co 3IaHUSIMHU
BBICOTOH Oonee 10M; Zo=1,0m

0,27

0,38

0,6

0,78

0,95

1,03

BerpoByto Harpy3Kky Ha KOHTAaKTHBIM MpPOBOJ B PEKMME MaKCHMalbHOTO BETpa MOKHO

paccuuTath 1o hopmyse
(Ky x

Pxn =Cx

Vmax )2 % H

,0aH/ m,

16 1000

Paccuurarh BeTpoBY10 Harpy3Ky Ha HECYIIU TPOC, HOKPBITHII FOJI0JIE€0M MOYKHO 10 (hopMyJie:

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

7

Prur =Cx

16 1000
PaccuuTarh BETPOBYIO HArpy3Ky Ha KOHTAKTHBIM HPOBOJ, IMOKPBITHIM TOJIOJIEAOM MOXKHO IO
bopmye:
2
K., xV, (H +b )
Prkn =C X( v I') X p ,0a0H / M,Pacuer npoBOJOB HA COBMECTHOE JEHCTBHE

16 1000
BEPTHUKAJIBHBIX (Macca MPOBOOB, TOJIONE) U TOPU3OHTAIBHBIX (JaBlIEHHWE BETpa) Harpy30K BEAYT MO
CyMMapHbIM  (pe3yJbTHUPYIOIIUM) HArpy3KaM, OTMpEIEIsIeMbIM TE€OMETPUYECKUM  CIIOKEHHEM
BEPTUKAJIBHBIX U TOPU30HTAIBHBIX HAIPY30K.



CyMMapHy10 Harpy3Ky Ha HECYIIHH TPOC MPU MaKCUMaJIbHOM BETPE MOXHO PacCUUTATh I10

dhopmye:

Qvmax = Vg/% +p£IT ,0aH/m

CyMMapHy10 Harpy3Ky Ha HECYILIUH TPOC B PEKUME TOJI0JIE/Ia C BETPOM MOXKHO PAacCUUTATh MO

bopmye:

PophE

© oo

[EEN

ROoo~NoaMwONE

w

o

0.

0.

2 2
G2max =V9rn +peHmfaaH/M

[Topsimok BeIMOJIHEHUS

PaccuuTaTh Harpy3ky oT COOCTBEHHOT'O Beca LIEITHOW KOHTAKTHOM MOJIBECKH.

Paccunrare Harpy3ky Ha HECYIIMHA TPOC OT BECa IOJI0JIEA.

Paccunrarh Harpy3Ky Ha KOHTaKTHBIN IIPOBOJ OT BECA OJIOJEAA.

Paccunrare Harpysky OT Beca BCEX IMPOBOAOB ILIEMHOW KOHTAaKTHOM ITOABECKH, IMOKPBITBHIX
TOJIOJIEIOM.

Paccunrars BeTpoBYIO Harpy3Ky Ha HECYIIUN TPOC B PEKUME MAKCUMAIBHOTO BETPA.
Paccunrarh BETpOBYIO Harpy3Ky Ha KOHTAKTHBIN IIPOBOJ B PEKUME MAKCUMAIIBHOIO BETpa.
Paccunrare BeTpOBYIO Harpy3Ky Ha HECYIIUN TPOC, OKPBITHIN T'OJI0JIEIOM.

Paccunrarh BETpOBYIO Harpy3Ky Ha KOHTaKTHBIN IIPOBOJ, IOKPBITBIM I'OJIOIEAOM.
Paccunrare cymMMapHyr0 Harpy3Ky Ha HECYLIUI TPOC IIPU MAKCUMAJILHOM BETPE.
Paccunrars cymMMapHyr0 Harpy3Ky Ha HECYLIUH TPOC B PEKUME IOJIOJIEAA C BETPOM.

Coneprxkanue oTyera

Pacuet Harpy3ku OT COOCTBEHHOIO Beca IIeMHONM KOHTAKTHON MOJIBECKH.

Pacuer Harpy3ku Ha HECYILMH TPOC OT Beca rOJI0JIEa.

Pacuer Harpy3ku Ha KOHTAaKTHBIM IIPOBOJI OT BeECa roJo0JIea.

Pacuer Harpy3ku oT Beca BCeX IIPOBOJIOB LIEITHOM KOHTAKTHOM ITOABECKU, IIOKPBITHIX I'OJIOJIEIOM.
Pacuer BeTpoBOI1 HArpy3kH Ha HECYLIUI TPOC B PEXKMME MAaKCUMAJIBHOTO BETPA.
Pacuer BeTpoBOI1 HArpy3KHU Ha KOHTAKTHBIN IIPOBOJ B PEKUME MaKCUMAJIbHOI'O BETpa.
Pacuer BeTpoBOI1 HArpy3KH Ha HECYLIUI TPOC, MOKPBITHIN TOJIOIEAO0M.

Pacuer BeTpoBOI1 HArpy3KHU HA KOHTAKTHBIN IIPOBOJ, IIOKPBITHINA I'OJIOJIEIO0M.

Pacuer cymmapHO# Harpy3ky Ha HECYIIMI TPOC MPU MaKCUMaJIbHOM BETPE.

Pacuer cymmapHO Harpy3ku Ha HECYLIU TPOC B PEKUME I'OJIOJIEAA C BETPOM.

BrIBOIBIL

KoHTponbHbIE BOIPOCH!

[TosicauTe, I 4ero MpoW3BOIAT pacdeT Harpy3oK, JEHCTBYIOIIMX Ha MPOBOJA KOHTAaKTHOM
CeTH.

VYkaxute, kKakue (GakTopbl BIUAIOT HA U3MEHEHHUE T'0JI0JIETHON HAarpy3KH.

Pacckaxure, 4yTo Takoe K03(h(HUITUEHT Teperpy3KHu.

[TosicauTe, MOYEeMy Ha KOHTAKTHOM IIPOBOJIE TOJIOJNEHAS Harpy3Ka IPUHUMAETCs B JIBa pas3a
MEHBbIIIE, YEM Ha HECYILEM TPOCE.

OOBsicHUTE, OT YETO 3aBUCUT BEJIMYHHA BETPOBOW HArPy3KH HA MIPOBOJIa KOHTAKTHOW CETH.
IlosicHuTe, MoYeMy IpU pacdyeTe BETPOBOM HArpy3KH Ha KOHTAKTHBIM MPOBOJ I pacyera
MIPUHUMAIOT BBICOTY CEUYEHMsI KOHTAKTHOTO ITPOBO/JIA.



Tabauya 176

A3pONHHAMHUYECKHH KOIPPHUHEHT 1060B0r0 CONPOTHBICHHSA NPOBOIa BeTpy C,.

[IpoBona Koadpduurent CL
OauHouHbIE NPOBOAA M TPOCLI AMaMeTpoM Oonee/mMeHee 20 MM, a 1112
TaK)K€ MPOBOJA M TPOCHI, MOKPLITHIE FOJIONEAOM B
OAMHOYHBIE KOHTAKTHbIE MPOBOAA M HECYLLME TPOChl KOHTAKTHOM 125
NOJABECKH C YYETOM 3aKMMOB M CTPYH ’
OanHOYHbBIE OBa/IbHbIE KOHTAKTHbIE MPOBOAA 1,15

2

OaMHOYHbIE KOHTAKTHbIE NMpoBoaa ceyeHuem 150 Mm 1,30
JBoiHble KOHTAKTHbIE MPOBOAA MPH PACCTOIHUH MEXAY HUMH 40 MM 1.55/1.85
Ha HYNEBLIX MECTaX U Hacklnsax Ao /Oonee 5 M ’ ’

IIpakTHyeckoe 3aHATHE

Pa3nes 12. Peneiinasi 3a10MTa OTAEJbHBIX 3JIEMEHTOB CHCTEMBI JIEKTPOCHAOKEHHA

Tema 12.1 PesieiiHasi 3a11uTa 31eKTPUYECKHUX ceTell 1 000py10BaHUs

Tema: M3yueHue cxembl 3alIUThI IPUCOETUHEHUSI.

Leab padoThl: HAYYUTHCS PACCUUTHIBATH U BBIOMPATh JUTMHBI IIPOJICTOB LIEITHON KOHTAKTHOM MOABECKH.
Hcxonnble naHHbIE: B KaUeCTBE MCXOAHBIX JaHHBIX BBHIOMpAIOTCA JAaHHBIE MPOBOJOB MO Tald. 2 U
Harpy3KH, paCCUNTaHHbIE B IPAKTUYECKOM 3aHATHH Ne 4.

Hcxonusie nannbie cBoauM B Tadi. 11.

. o Harsxenue
Harpy3ku, neiicTByromye Ha TpoBo/ia IEMHOM
. MIPOBO/IOB,
KOHTaKTHOM moaBecku, gaH/m
Tun maH
KOHTaKTHOH
HECYILIETO TPOCa KontaxTh
IIOABECKU
A gk | Pk [Par  [Prino | Prar (gn grm | Qvmax | Ormax y P oro

mpoBoJga

Tun MMOABECKHU IO PETYJIUPOBKE HATAXKCHHUA IPOBOJOB — IMOJIYKOMIICHCUPOBAaHHAA

KoHcTpyKkTHBHas BbICOTa IIEMHONM KOHTAKTHOW MOJIBECKH MepeMeHHoro Toka, h=1,8 m

KOHCprKTI/IBHaH BBICOTA IEMHOM KOHTAKTHOM IOJBECKH ITOCTOSHHOI'O TOKa, h= 2,2 M

HepeMeHHbIﬁ TOK — KOHCOJIX U30JIMPOBAHHLIC

ITocTOSIHHBIN TOK — KOHCOJIH HCU30JIUPOBAHHBIC, KOJIMYCCTBO U30JIATOPOB B T'UPJIIAHAC — 2 mmT.

Hatspxenne nmpoBOAOB 1EMHOM KOHTAKTHOM MOJBECKHU CIEAyeT BBIOpATh, MONB3ysch [7, ¢. 170, Tabu.
[14].

Kparkue TeopeTnueckue cBe1eHHs

HopmaibHoe B3anMOoIeHCTBHE TOKOITPHEMHUKOB ¢ KOHTAKTHBIMH TTOIBECKAMU TIPU BETPE MOXKET OBITh
HapyIICHO BCJICICTBUE OOJBIIUX TOPU3OHTAIBHBIX OTKJIOHCHUH KOHTAKTHOTO TIPOBOJA OT ocH
TOKOIIPUEMHUKA, JTUTEIBHBIX YCTOWYHMBBIX BEPTHKAIBHBIX KOJICOAHWH  MPOBOIOB

KOH-



LEMHBIX ITO/IBECOK B TpoJieTax. [Ipu cHiibHOM BeTpe MOKET MTPOU30UTH OOPHIB MITH BCIICCTBHE KACAHUS
3a3eMJICHHBIX KOHCTPYKIIMH MEPEXOT IIPOBOIOB.

YroObl 0OecreynTh BETPOYCTOMYMBOCTh KOHTAKTHOM MOABECKH, HEOOXOAMMO MPaBUIBHO BHIOPAThH
JUTUHBI Tpos1eToB. OT [UIMHBI IPOJIETOB 3aBHCUT H CTONMOCTH COOPY>KEHHS 1 SKCIUTyaTallui KOHTAKTHON
cetu. [ToaTOMy NpH MPOSKTUPOBAHUN KOHTAKTHON CETH JUIMHBI €€ MIPOJIETOB yCTAaHABIMBAIOT BCET/IA 110
BO3MOXKHOCTH OOJIBIIMMH, HO C Y4YETOM OIPAHWYEHUH, BBI3BIBAEMBIX YCIOBUSIMH OOECHEUCHHUS
HaJIC)KHON pabOTHI.

OCHOBHBIMU OTPAaHHUYCHUSAMH SBIISIOTCS: JOIMYCTHMOE OTKJIOHEHHE KOHTAKTHOTO IPOBOJA OT OCH
TOKOIIPUEMHHUKA B TPOJIETE MOJ ACUCTBHEM MaKCHMAJIBHOTO BETpa WJIM BETpa NpU TOJIONIEAE Ha
MPOBOAAX.

Pacuer 1yMH TPOJIETOB BBIMOJHIETCA JUIS TJIABHBIX M OOKOBBIX JKEJIE3HOJOPOXKHBIX IyTeH
KEJIE3HOIOPOKHOM CTAHLIMH M MIEPEroHa, ISl KOHTAKTHOM MOJIBECKH, PACHIOI0KEHHOM Ha HACHINU U B
BBIEMKE, a TaK)Ke JUISI TOJIBECKU Ha KPUBOM yUYaCTKe KeJIe3HOIOPOKHOTO My TH.

CHauasa mpou3BOJUTCS BEIOOP PACUETHOTO PEXKUMA.

Jiist BEIOOpa pacueTHOTO PeXUMa CpaBHUM T'OPU30HTAIbHbBIE BETPOBBIC HATPY3KH B JBYX PEKUMAX: B
pEeKMME MaKCHMAaJbHOTO BETpa M B PEXHMME TrojoJiela C BETPOM. 3aTeM MO HauOOJbIIeH Harpyske
BbIOEPEM PACUETHBINA PEKHUM.

Jlnst pacyetoB BeIOMpaeM u3 Tadi. 11 HeoOXonuMble JaHHBIE.

CpaBHHMBaeM BEIMYMHBI BETPOBBIX HArpy30K Pxn M Prki JEHCTBYIOIMIMX HA LENHYI0 KOHTAKTHYIO
MIOJIBECKY B PEKHME MaKCHMAJILHOTO BETpa U B PEXKHUME TOJIONIENIa C BETPOM U BBIOMpAeM pacueTHBIN
PEKUM 110 BEJIMYMHE HAUOOJBILEH HATPY3KHU: Pxn, PIKII

Ecnu pacueTHpIM pexuMoM OyJeT peXMM MaKCHMAaJIbHOTO BETpPa, 3TO 3HAYMT, YTO HAUOOIBIIHUE
Harpy3Kd KOHTaKTHAs MOJIBECKa BOCIPMHUMAET UMEHHO B 3TOM pexume. Eciu pacueTHsIi pexum —
PEeKUM TOJIOJEea C BETPOM, TO W JUIMHY IpOJIeTa MBI OyJeM pacCUMTHIBATH C Y4YE€TOM Harpys3ok,
BO3HUKAIOIINUX B PEKUME TOJI0JIEIa C BETPOM.

DKBUBAJICHTHAs] Harpy3ka — 3TO Takas Harpy3ka, KOTOpas BBI3BIBAET TAKOE K€ TOPHU3OHTAIBHOE
OTKJIOHEHHE KOHTAKTHOTO NMPOBO/IA, KaK M HArPY3KH, BOZHUKAIOIINE B KOHTAKTHOM IPOBOJIE OT PEAKLIUU
B CTpyHE IPH B3aHMHOM BETPOBOM OTKJIOHEHHH KOHTaKTHOTO MPOBO/A M HECYILIETO TPOCa.

Jomyctum, 4TO 9Ta Harpys3ka paBHa HYJIO, TOTJa MPOU3BOJUM pPacuyeT MaKCHMAJBHO JOIyCTUMOMN
JUTUHEI ITpoJieTa 0e3 y4yeTa SKBUBAJICHTHOH HAarpy3KH 1o ¢opmyoie:

Imix = 2 P£ *[bx.()on - yk +\/(bk.don _yk)2 _a2 :|M

Kn
I'ne K-HatskeHrne KOHTAKTHOTO TTpoBoJ, naH;
Dk son — IOy CTUMOE TOPU30HTAILHOE OTKITFOUEHHE KOHTAKTHOTO MTPOBOJIA OT OCH TOKOIIPUEMHUKA, M;
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a — 3Wr3ar KOHTaKTHOTO TIPOBOJIa,M [2, c.23];

Yk — IPOTU0O OMOPHI MO JEHCTBUEM BETpa Ha YPOBHE M0JIBeCa KOHTAKTHOTO MPOBOA [5, c.146]
Pacuer cpenneil IIUHBI CTPYHBI IPOU3BOIUM 110 PopMyIIe:

gy *ln
S, =h-01153n M
T

o

rie h- KOHCTPYKTHBHAS BBICOTA IIEMTHON KOHTAKTHOM TOABECKH,M;
T - HaTsHKEHHE HECYIEro Tpoca, COOTBETCTBYIOIIME OECIPOBECHOMY MOJOXKEHHIO KOHTAKTHOTO
nposoja, naH;
T, =0,8*Tmax —1s1 OUMETAIITUYECKIX HECYIIIUX TPOCOB;
T = 0,75*Tmax— 15l METHBIX HECYITUX TPOCOB;
Tmax — MAaKCUMaJIBHOE IOy CTUMOE 3HAUCHUE HATSHKEHUST HECYIIETO TPOCA U3 UCXOTHBIX TaHHBIX.
Teneps Mo UMEIOIMMUMCS pacdeTaM MbI CMOKEM PAaCCUUTATh 3HAYCHUE YKBUBAJICHTHOW HArpy3KH IO
bopmye:
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I'me hu- ayTMHA MOIBECHOM THPIISH/IBI H30JISITOPOB HECYIIETO TPOCa, [5, c.146];
YT - AOIYCTHMBIi MPOrud OMOpsI MO AEHCTBHEM BETPA HAa YPOBHE MMOBECA HECYIIIETO TPOCA

[4,c.146]

T — HaTsKeHHe HecyIlero Tpoca;
T = THOM — 117151 KOMIIEHCUPOBAHHBIX LIEMTHBIX KOHTAKTHBIX IOJBECOK
T = TTax — 11 NOJIYKOMIEHCUPOBAHHBIX LIEMHBIX KOHTAKTHBIX I1O/IBECOK

JUTuHy OJIBECHOM TUPJISH/IBI U30JISITOPOB HECYILEro Tpoca NpuHUMaroT paBHoi 0,16 M ([uinHa cepbru
U ceJyia) Mpy U30JIUPOBAHHBIX KOHCOISIX; 0,56 M — MpH JBYX MOABECHBIX U30JSTOpax B rupisuae; 0,73
M — npu Tpex; 0,9 M — 1pu ueThIpex.

Jlanee mpoW3BOAMM pacyeT MaKCUMAaJIbHO JOIYCTUMOM JUIMHBI IIPOJIETA C yY4E€TOM SKBHUBAJICHTHOM
HarpysKu:

Irmx =2 ﬁ * [bk.()()ﬂ - yK + \/(bK.()on - yk )2 - a2 :| M,
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CpaBHI/IBaeM HOJ'Iy‘-IeHHBIe BCIIMYUHBI IJIUH HpOJ'IeTOB Me>1<)1y CO6OI71, OHU JOOJIKHBI OTJIMYATBCA HE
6oiee, ueM Ha 5 %.

HrtoroBbie 3HaUYCHUSI ITTUH TIPOJIETOB OMPEICISIFOTCS COTJIACHO [2, ¢. 26, Tabm. 2.6.2].

IopsiioK BHINOJHEHUS
1. BrIOpaTh pacueTHBIN PeXKHUM.
2. PaccunraTh BeTMUMHY MaKCHUMAaJbHO JOMYCTHMOH JUTHHBI TposieTa 0e3 ydeTa SKBHBaJCHTHOU
Harpy3KH.
3. PaccunraTh BenMUMHY CpeAHEH JITMHBI CTPYHBI.
4. PaccunTaTh BEITUYMHY SKBUBAJICHTHON HArPy3KH.
5. PaccunraTh BeaMUMHY MaKCUMalIbHO JOIYCTUMOW JUIMHBI MPOJIETa C YYETOM SKBUBAJIEHTHOM
Harpy3KH.
6. IIpomsBecTH OKOHUYATETHHBIN BHIOOD JUTMHBI TIPOJIETA IIETHONH KOHTAKTHON TIOJBECKH.
Conep:xanue oTyera
1. Omnwucanue BbIOOpa pacuyeTHOTO PEKUMA.
2. Pacyer BenMUYMHBI MaKCUMAaJbHO JOIMYCTUMOW JUIMHBI Iposieta 0e3 y4yeTa SKBHBAJEHTHOU
HarpyskH.
3. Pacuer BenM4MHBI CpeTHEH UIMHBI CTPYHBI.
4. Pacuer BenmWYMHBI SKBUBAJICHTHON HArpy3KH.
5. Pacyer BenmuMUMHBI MaKCHUMaJbHO JOMYCTUMOW JJIMHBI HpOJIETAa C YYETOM SKBHBAJICHTHOM

Harpy3KH.
6. OxoHUATENbHBIN BBIOOP JIMHBI IPOJIETA IETTHON KOHTAKTHOM MOBECKHU.
7. BreIBOILIL

KoHTposbHbIE BOPOCHI
1. Kak MOXHO 00ecreyuTh BETPOYCTONYHBOCTh IIETTHOM KOHTAKTHOM MOIBECKHU?
2. Uto yuuTHIBaeT SKBHBAJICHTHAS Harpy3Ka?
3. Uro o3HaYaeT pacyETHBIN PEKUM MAKCUMAIBHOTO BETpa?
4. Tlouemy nasis TOXYKOMIIEHCUPOBAHHOW TOJBECKH BBIOMpAaeTCs MaKCHMalbHOE HATSIKEHUE
HECYIIIEro Tpoca, a JJi1 KOMIEHCUPOBAaHHOW — HOMHHAJILHOE HATSKEHHE?
5. Tlowemy BaxHo omupatbest Ha TpeboBanus [IYTOKC [2] mpu okoHYATETFHOM BBIOOPE JJTUHBI



npojuera?

IIpakTHYeckoe 3aHATHE

Tema 12.1 PesteiiHasi 321U Ta JIeKTPUYECKUX ceTell U 000Py10BaHUSA

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

Leab 3ansiTHA: TPUOOPECTU MPAKTUYECKHE HABBIKH B ICJICHUN KOHTAKTHOM CETH Ha OT/AEIbHBIE CEKIINU
U COCTaBJICHHMM CXEMBbI NMUTAHUS U CEKUMOHUPOBAHUS KEJIE3HOJOPOKHON CTAHIMU W MPUIIETAIOLINX
IIEPETOHOB.

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

KpaTkue TeopeTniyeckue cBeeHHs

Ha snexrpuduuupoBannsix muHusx D11C noaydaer 371eKTPOIHEPTHIO Yepe3 KOHTAKTHYIO CETh
OT TSATOBBIX IMOJCTAHIUM, PACIOJIOKEHHBIX HAa TAaKOM PACCTOSIHUM MEXIy HHUMH, 4YTOOBI OBLIO
obecrieyeHo cTabmiIbHOEe HOMUHANIBHOE HanpspkeHue Ha DIIC u paboTana 3amuTa OT TOKOB KOPOTKOTO
3aMbIKaHUA.

JUist KaXKI0TO y4acTKa AJIeKTpU(pUIMPOBAHHOM JIMHUH TIPH €€ MPO- THPOBAHUH pa3padaThHIBAIOT
cxeMy mnHUTaHuad U cekuuonupoBaHus OK aktHoit ceru. Ilpu paspaboTke cxeM NUTaHUS U
CEKIIHOHUPOBAHMUSA KOHTAKTHOW CETH OJJIEKTPU(DUIMPOBAHHONH JIMHUM HCHOJB3YIOT THUIIOBBIE
MPUHLMIIHATIBHBIE CXeMbl CEKIIMOHHPOBAHUS, pa3pa0OTaHHbIE HAa OCHOBE OINbBITA AIKCIUTyaTalllH, C
y4€TOM 3aTpaT Ha COOPY>KEHUE KOHTAKTHON CETH.

[Ipu cocTaBiaeHHH CXEMBbl CEKIIMOHUPOBAHUS KOHTAKTHOMN CETH Ha JKEJIe3HOI0POKHON CTaHIINH
YHCII0 CEKIUHN TOIHKHO OBITh BBIOPAHO B COOTBETCTBUU C pPabOTOM )KeIe3HOAOPOKHOM CTAHIINH, a TAKKE
YCIIOBUSIMU O0€CIICUeHHUs HAJCKHOCTH PabOThl CETH U yA00CTBaMH €€ 00CTyKUBAHUSI.

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

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

Ha npomexyTOUHBIX JKEJIE3HONOPOKHBIX CTAHIUAX MpPETyCMaTPpUBAIOT CEKIMOHMPOBAHHE
KOHTaKTHOM CeTH C 00erX CTOPOH KEJIe3HOAOPOKHOM CTAHITHH.

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

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

HefiTpanpHas BcTaBka pacmojiaraercs 3a BXOAHBIM CBETOQOPOM B CTOPOHY meperoHa. J{muHy
HEHTpaIbHOW BCTaBKM BBIOMPAIOT C YYETOM HAXOMALIMXCS B OOpaIleHUH CEpHid AIIEKTPOBO30B U
anekTponoe3noBllutanue Ha MPOAOIBbHBIE CEKIIMH MTOIAETCS 110 HE3aBUCUMBIM MTUTAI0, UM JTMHHUSIM —
¢dumepaM KOHTAKTHOM CETH, dYepe3 HOPMAaJbHO BKJIIOYEH, HBIE CEKIMOHHBIC DPa3beIMHUTEIN.
Pa3benunuTenu, ycTaHaBlIMBaeMble Ha MUTAIOUIUX JIMHUAX, HA CXEME MUTAHUS U CEKIIMOHUPOBAHUSA
o0o3HavaroT OykBoi @ ¢ MPHCBOEHHBIM HOMEPOM (COTJIACHO HOMEPY CEKIIUH).

W3onupyromue COnpsoKEeHUS JODKHBI ObITh  3allyHTHPOBAHBI MPOJOJIBHBIM CEKIIMOHHBIM
pa3zbeAMHUTENIEM, KOTOPBIA MpEeAHa3HAu€H JUIsl PE3EpBUPOBAHMS MUTAHUS CMEXHBIX IPOAOIBHBIX
CeKUUH U Ji71s1 6€30MaCHOCTH MTPOU3BOJICTBA padOT Ha U3OJIUPYIOLIEM COMPSHKEHUU.



Bce BbllleHa3BaHHBIE pa3bEAMHUTENM MMEIOT MOTOPHBIM MPHUBOJX W YNPABISIOTCA IO
TEJIEeyIIPABIICHUIO.

JUis IIyHTUpPOBAHUS HW30JUPYIOIIMX CONPSDKCHUM HEUTPAIbHOM BCTABKU yCTaHABIMBAIOT
CEKI[MOHHBIE PA3bEJAMHUTENN C PYYHBIM NPUBOJOM, HOPMAJIbHO OTKIKOYEHHBIE, ISl TOTO, YTOOBI
HEBO3MOXHO OBLIIO MEPEKIIOUNUTh TAKHE PA3bEAMHUTEINH C MYyJIbTa TEJICYNPABICHHUS OINO0YHO HITH U3-
33 HCKAKEHUS KOMaH/bI TEICYTIPaBICHHUS.

PazpeMHUTENN U30IUPYIOLINX CONPSKEHUN TOJKHBI OBITh 0003HAYEHBI 3arJIaBHBIMU OyKBaMU
pycckoro angasura, KOTOpble HAHOCST Ha MPUBOJE pa3beIUHUTENS.

IlonepeyHoe CEKLMOHUPOBAHUE KOHTAKTHOM CETU MEXIY IKEJIE3HOJOPOKHBIMU IyTSIMU
OCYLIECTBIISIETCS CEKIMOHHBIMH M30JIITOPAaMU, IONIEPEUYHBIMH Pa3bEIUHUTEISIMH.

IIpu nonepeyHOM CEKLIMOHUPOBAHUH B OTAEIBHBIE CEKLIUU BBIIEISIOTCS KOHTAKTHBIE TIOJIBECKU
[JIABHBIX JKEJIE3HOJOPOXKHBIX IIyTEH IEPErOHOB M JKEIE3HOMOPOXKHBIX CTAHLMU Apyr OT ApYTa;
KOHTAKTHBIE MOJIBECKM OOKOBBIX KEJIE3HOJOPOKHBIX IYTEH OT TJIaBHBIX JKEJIE3HOIOPOKHBIX ITyTEH;
KOHTAKTHbIE IOJBECKH IyTeH Ul MPOU3BOACTBA MOIPY304HO-PA3rpy304YHbIX pabOT Ha MOIbE3AHBIX
KENE3HOJOPOKHBIX My TAX U TYMUKAX, a TAK)KE KEJIE3HOIOPOKHBIX MyTEeH /Uil MPOU3BOACTBA paboT AJIst
OCMOTpa Kpblllie- BOro 000py0BaHUs MOABUKHOIO COCTaBa; KOHTAKTHBIE CETH COPTUPOBOYHBIX TOPOK
U 7KEJIE3HOJOPOXKHBIX IyTEH CIIELMaIbHOTO Ha3HAYEHUS.

IIntanue Ha momepedyHble CEKLUUU MOJACTCS OT TJIaBHOTO JKEIE3HONOPOKHOIO IIyTH 4Yepes
IONepeYHbIE HOPMAJILHO BKJIFOUEHHBIE CEKLIMOHHbBIE pa3bequHUTENU. Ha ceKkiuu KOHTaKTHOH ceTH, rae
IIPOU3BOJATCS MIOTPY304HO-Pa3rpy304HbIe paboThl, pabOThl O OCMOTPY KpPBILIEBOrO 000pY10BaHUS
MIOJIBU’KHOT'O COCTaBa MUTaHUE MOAAETCA YEPE3 Pa3beIUHUTENN C PYYHBIM IPUBOJOM U 3a3E€MIISIFOIIIUM
HOKOM. DTO BBIIOJHSETCS ISl TOTO, YTOOBI COOII0jaach 6€3011aCHOCTh TPOM3BOACTBA pabOT CO CTPO-
IIOJIbHBIMM KpaHaMU M MOJABbEMHBIMH MEXaHU3MaMU U IpPU NOAbEME Ha BbICOTy. Ilpu oTkiIroueHuM
CEKLUU OT IUTAHMsI CEKLIMOHHBIA PA3beINHUTEND OJHOBPEMEHHO 3a3EMIIET €€ U, KPOME TOTr0, CO3/1aeT
BUJMMBIN pa3pbIB LENU IS JIUL, TPOU3BOISAIINX paOOTHI.

CeKLMOHHBIE H30JIATOPHl W BO3AYLIHBIE CTPEJIKH JODKHBI HMMETh IIPUCBOCHHBIA HOMED,
MoTIepeyHbIe Pa3beMHUTENN 0003HadatoTcs OykBoii I1 ¢ 3a3emisttomumm HoskoM — OykBoii 3. K kaknoin
U3 yKa3aHHBIX OyKB B cCily4ae HEOOXOAMMOCTH 100aBISIOT HHU(POBON MHAEKC, COOTBETCTBYIOIIMN
HOMEpaM I0JIBECOK COEIMHAEMBIX JKEJIE3HOJOPOKHBIX ITyTEH U HaIlpaBICHUH.

IIpy CeKIMOHMPOBAHUHU JKENATENBHO OOXOAMTHCS MHUHUMAIBHBIM UYHCIOM DPa3beJUHUTEINIEH,
pacnojarath uX rpynnamu, a He pa3MelaTh 0 BCeH TEPPUTOPUHU KEJIE3HOJOPOKHON CTaHIIUH.

VYcTraHoBKa JBYX pa3beAUHUTENIEH ¢ 000MX KOHIIOB CEKIIMM HE JIOMYCKAaeTCs, MOCKOIBbKY 3TO
YCIIOXKHSIET OTIEPATUBHOCTDH JIEUCTBHM U HE 0OecTieurBaeT O€30MacHOCTb.

Ha cxemax mnuUTaHMs W CEKIMOHUPOBAaHUS KOHTAKTHOM CETM M TNPOAOJBHBIX JIMHUU
AJIEKTPOCHAOXKEHUsI JOJDKHBI OBITh TIOKAa3aHbl YCIOBHBIMH 0003HAaUYEHUSIMH: KOHTAKTHAasl CETbh;
pa3beAVHUTEIN B HOPMAJIBHOM IIOJIOKEHUH, U30JUPYIOIINE CONPSIKEHUS AaHKEPHBIX YYacTKOB, HEH-
TpaJIbHbl€ BCTaBKH; CEKIMOHHBIE H30JIATOPbl W BO3JYIIHbIE CTPEIKU C TPUCBOCHHBIMH UM
00O3HAUEHUSAMU WIM HOMEpaMH; HOMepa IyTed KeJIe3HOJOPOXKHBIX CTAHIMH M TEepPEeroHOB;
MIO/IbE3/IHBIE KEJIE3HOJOPOKHBIE Iy TH TATOBBIX MOJICTAHIH, IIPUMBIKAIOII1E
HERJIEKTPU(UIIUPOBAHHBIE JKEJIE3HOAOPOXKHbBIE ITyTH; TPaHMIbI Y4YacTKa, IOJJIEKAIIEro 3JIEeKTpo-
CHA0KEHHUIO.

IIpononbHble pazbeAMHUTENN O00EUX TOpPJIOBUH OOOpPYIYIOT MOTOPHBIMH IPHUBOAAMH,
yIPaBIsi€eMbIMHU 110 TEJIEYIIPABICHHUIO.

Ha mnwuraromeil J1IuMHUM TOCTOSHHOIO TOKAa HENOCPEACTBEHHO Yy TATOBOW IOJCTaHIMH
YCTaHABIIMBAIOT Pa3bEeIUHUTENb C MOTOPHBIM npuBoaoM. [Ipu nnuHe nuHum Gosee 150 M y mecta
MIOJICOETMHEHNUS TUTAIOLIEH JIMHUN K KOHTAKTHON CETH JOIOJHUTEIBHO MOHTHPYIOT Pa3beIUHUTEID C
MOTOPHBIM IIPUBOJIOM.

[To oxoHuaHMM pa3pabOTKU CXEMbl NMUTAaHUS WU CEKLUUOHUPOBAHHS HEOOXOOUMO JaTh ee
ONHCaHue. W

CxeMy NMHUTaHMS U CEKIIMOHUPOBAHUS BIUEPUHMBAIOT O€3 MacITada.

HOpH}]OK BbIINOJTHCHHUA



1. BBIIOTHUTE TIPOJOIBHOE CEKIIMOHUPOBAHHE YYacTKa KOHTAKTHOW ceTh (Ha
cXeme).

2. BrImomHUTE TOMEpeYHOe CEKIIMOHUPOBAHWE YYacTKa KOHTAKTHOW ceTu (Ha
cXeMme).

3 [ToaxmounTh MUTAHKE HA TIPOJIOJIbHBIE CEKIUU (Ha CXEME).

4, [ToaxkrOYnTh MUTAHWE HA TIOTICPEYHBIC CEKIIUU (HA CXEME).

5 BBIOTHUTH OMUCaHUE CXEMBI TUTAHUS M CEKIIMOHUPOBAHUS.

Conep:xkanue oTyera

1. BrirmonnHeHHas cxema MUTaHus U CEKIIMOHUPOBAHUS.

2. JaTte onucanue MOHATHS MPOAOIBHOTO CEKIIMOHUPOBAHUS y4aCTKAa KOHTAKTHOM
CETH, YEM BBIIIOIHSIETCS.

3. JlaTh onucaHue MOHSTHS MOMEPEYHOTO CEKIIMOHUPOBAHUS yUyacTKa KOHTAKTHOM
CETH, YEM BBIIIOIHSIETCS.

4, JaTe onucanue, Kak MOAKIIOYAETCS MUTAHUE HA MPOJOJIbHBIE U IONEPEUHbIC
CEKIIMHU.
KoHTposbHbIEe BONPOCHI

1. Uto Takoe CeKIMOHUPOBAHUE KOHTAKTHOU CETU?

2 UYeM BBINIOJHAETCS MPOI0JIBHOE CEKIIUOHUPOBaHKE?

3 OOBsiCHUTE HA3HAYCHHE HEUTPATHHOU BCTABKH.

4. UYeM BBINOJHSAIOT NONEPEYHOE CEKIIMOHUPOBaHUE?

5. [louemy nuTaHne Ha KOHTAKTHYIO CETh TYNHKOB M KEJIE3HOJOPOKHBIX IyTEH,
NpeaHa3sHauYeHHBIX Ui MPOM3BOJCTBA MOrPY30YHO-PA3TPy30UHBIX paboT, MOAAETCS uepes
Pa3bEeIMHUTENN C 3a3€MIISIIOLIMMU HOKaMu'?

IIpakTHyeckoe 3aHATHE
Tema 12.2 PacueT yCTAHOBOK 3aIIIUT
Tema: «Pacuet ycranoBok MT3 1 TOKOBO# oTcedku. BbIOOp CXeMbI COeTMHEHHS TPaHC(HOPMATOPOB
TOKaA.
Henpb 3aHATHA: HAYYUTHCS ONIPENIENATh YCIOBHbIE 0003HAYEHUS NPUHSATHIC HA IJIaHAX KOHTAKTHOM
ceTu
Hcxoanble TaHHBIC: UCXO/HBIC JaHHBIE BHIOMparoTCs M3 Taba. 12 corilacHO MOJIOKEHUIo (haMUIUu
oOyJarolerocs B xypHale.

Kpartkue Teoperuyeckue cBeieHus

HoMorpaMMbl — 3TO KOMIUIEKC KPHBBIX, MOJYYEHHBIX B PE3yJIbTAaTE BBINOJHEHHS PACUETOB JJIUH
MIPOJIETOB C IIOMOILBIO KOMIIBIOTEPHBIX TEXHOJOTMH MO JAWHaMu4yecko Mertonuke [7, c. 177,
npuwioxkeHue 12]. OHM MO3BOJSAIOT ONPEAEIUTh MAKCUMAJIbHO AOIMYCTUMYIO UIMHY HPOJETOB IS
II0/IBECOK Pa3HBIX TUIIOB B PEKUME MAKCUMAJIBHOTO BETPA U B PEKUME roJI0iea C BETPOM ISl IPSIMBIX
Y KPUBBIX YYACTKOB 5K€JIE3HOIOPOKHOTO IyTH. [Ipr 3TOM HE HY’KHO BBITIOJIHATh YTOUHEHHBIX PACUETOB,
a, 3Has 3aJJaHHbIM THUI MOABECKU U THUI KOHCOJIEH, CJIE€IYET MOJIb30BATHCA JAaHHBIMU KIMMATHUYECKHUX
YCIIOBUH U TaHHBIMU pelibea MECTHOCTH.
[To HOMOrpaMMaM onpeAessoT AIUHY IPOJIeTa B peKUME MAaKCUMaJIbHOTO BETpa U roJIoJieia C BETPOM.
DTO cienyeT BBIMOJIHATH CIAEAYIONIMM 00pa3oM: MO KpPUBBIM JIEBOM IJIOCKOCTH HAaxOISAT TOYKY,
COOTBETCTBYIOIIIYI0 CKOPOCTHM B€Tpa M TOJIIMHE CTEHKH rososnena. OT 3TOH TOYKM NPOBOAUM
TOPU30HTAIb 0 NIEpEeCceYeH s C KPUBOM, COOTBETCTBYIOIIEH peibedy MECTHOCTH — MPSIMOMY YYacTKY
IIyTH WM 33JlaHHOMY 3HauyeHUIo0 KpuBou. [lo mosryueHHOMY MNepeceyeHuro0 M ONpPENEsIOT IIUHY
MpoJieTa.
Tak onpenenstoT JUIMHY MpoJeTa A BYX PEKUMOB — pPEXUMa MAaKCUMAJIBbHOTO BETpa U PEeXHUMa
rojiojieia C BETPOM, CPaBHUBAIOT MEXKAY COOOW M OMPEAENSIOT PACUETHBIM PEeKUM MO0 HAUMEHBIIEH
BEJIMYMHE JJIMHBI MpojeTa. MToroBele 3HaYEHMs JUIMH IPOJETOB HE JOJDKHBI MPEBBIIATH JJIUHBI
MIPOJIETOB, ONpeAeNeHHbIe B [2, . 26, Tabmn. 2.6.2].
IIpakTuyeckoe 3aHATHE
Tema 13.1 YcrpoiicTBa aBTOMAaTHKHU B CHCTEMbI 3JIEKTPOCHAOKeHUSI



Tema: N3zyuenne cxemsl AIIB BJI.

Llenb 3aHATHSA: HAy4YUTHCSA BBIOMPATH (PUKCATOPHI IS MPOMEKYTOUHBIX, TIEPEXOJHBIX OMOpP U
OIOp CPEIHEN AHKEPOBKHU.

HcxonHbie TaHHbIE: HCXO/IHbIE JaHHbIE BEIOWPAIOTCS U3 Ta0. 5 cOrfIacHO MONIOXKEHHUIO (haMUITUN
o0ydaromierocs B xypHale.

Tabmuma 5
VicxoHbIe TaHHBIC
Bapuant Penbed 1 2 3 4 5 6 7 8 9 10
Kpusas R, m 300 | 700 | 1200 | 1400 | 1100 | 500 | 900 (15001 1800 800
JnmuHa niposeTa, 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
BosBeImeHre Hapy>KHOTO pelibca HaJl BHyTPEHHHUM ISl BCEX BapUAHTOB NPUHATH 40 MM

Kpatkue TeopeTnueckue cBeieHUS

VYcTpoiicTBa, ¢ MOMOIIBI0 KOTOPBIX KOHTAKTHBIE MPOBOJA YACPKUBAIOTCS B FOPU30HTAIBHOU
IUIOCKOCTH B TpeOyeMOM TIOJIOKEHUU OTHOCHUTEIBHO OCH JKEJIE3HONOPOXKHOIO IMyTH (OCH
TOKOIIPUEMHHKA), Ha3bIBAIOTCS (PUKCATOPAMHU.

Ha ryaBHBIX JK€JI€3HOJOPOXKHBIX IyTSAX IEPEroHOB U IKEJIE3HOJAOPOXKHBIX CTaHIHUM MU

MIPUEMOOTIPABOYHBIX KEJIE3HOJOPOXKHBIX MYTAX, € CKOPOCTb JABMKEHHs mpeBbimaeT 50 km/d,
YCTaHABIIMBAIOT COYJICHEHHbIE (DUKCATOPBI, COCTOSAILIUE M3 OCHOBHBIX U JIETKUX JOINOJIHUTEJIbHBIX
CTEPXKHEH, CBSI3aHHBIX HETIOCPEICTBEHHO ¢ KOHTAKTHBIM ITPOBOOM.
[Ipsimbie hukcaToOpbl UCHOIB3YIOT MPU MUHYCOBBIX (K OMOpPE) 3Ur3arax KOHTAaKTHOTO MPOBOJA WK IIPU
TOPU30HTAIILHOM YCHWJIMU, HAIIPABICHHOM OT OIOPHI B CIIy4yae U3MEHEHHMs HANPABICHUS KOHTAKTHOTO
MPOBOJIa; 00paTHBIE (PUKCATOPHI — MPH TUTFOCOBBIX (OT OMOPHI) 3Ur3arax KOHTAKTHOTO MPOBOJIA WU
TOPU30HTAIILHOM YCHJIMU K OTope (MOAEPKUBAIOIIEMY YCTPOICTBY).

[Tpu Gonpmmx ycunusx (6oxee 200 H) or n3MeHeHUsT HanpaBJIeHUs] KOHTAKTHOTO MPOBOJA HA
BHEIITHEH CTOPOHE KPUBOM MOHTHUPYIOT rHOkue ukcatopbl. B IIpaBuiax ycTpoicTBa M TEXHUYECKOM
OKCIUTyaTallil KOHTAaKTHOW ceTH [2] ompeneNeHbl YCIOBHsS YCTaHOBKM THOKMX (pukcaTtopoB. DTu
yCIIOBUS IPUBEICHBI B Ta0I. 6.

B o603Hauenusx guxcaropoB OyKBEI M HU(PHI YKA3bIBAIOT HA €T0 KOHCTPYKILUIO, HAPSKEHNE
B KOHTaKTHOM CeTH, AJi1 KOTOPOTO OH MpeAHa3HaueH, U TeomeTpudeckue pasmepsl: @ — ¢ukcarop, I1
— NPsAMOH,

0) — oOpaTHbIif, A — aHKepyeMoii BeTBH, T — Tpoca aHkepyeMoi BeTBH, [ — rudkuii, C
— BO3JYIIHBIX CTpeNoK, P — pomOoBHIHBIX moaBecoK, VI — H30IuMpOBaHHBIX KOHCOJIEH, Y —
yCUJICHHBIN, ndpa 3 — Ha HanpspkeHue 3 kKB (U1 TMHUA MOCTOSHHOTO TOKA), 25 — Ha HalpshKEeHUe
25 kB (ans nuHME nepeMeHHoOro Toka); pumckue mudpsr I, I, III u T.1. — XapakTepusyroT JUIMHY
OCHOBHOTO CTEpKHsI (puKcaTopa.

YcnoBus ycTaHOBKH T'MOKHX (DUKCAaTOPOB

MakcuMallbHBIN paiyC KPUBOW, M, IPU KOTOPOM MPOU3ZBOAUTCS YCTaHOBKA

PacueTnas ckopocTthb
ruOKuX (PUKCATOPOB, IPU JUTUHE TIPOJIETA, M

BETpa, M/C

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

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




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

[Ipumeuanus. B umcinurene yka3zaHbl paguychl Ui OJHOTO KOHTAKTHOIO IPOBOAA, B
3HaMeHarese — A AByX. [Ipouepku 03HauaIOT, YTO B 3TUX YCIOBUAX YCTAHOBKA THOKUX (PUKCATOPOB
HE JIOITy CKaeTCsl.

JUTUHBI OCHOBHBIX CTEp)KHEH (PHKCATOPOB BHIOMPAIOT B 3aBUCHMOCTH OT rabapuTa yCTaHOBKH
ONOp, HAIpaBJIEHUS 3MUI3ara KOHTAaKTHOI'O IPOBOJAA, JJIMHBI JONOJHHUTEIBHOIO CTEepXKHA. [[nuHa
JIOTIOJIHUTENBHOTO CTEpKHA npuHATa 1200 mm.

OuKcaTOpsI 7151 U30JIMPOBAHHBIX KOHCOJIEH OTINYAI0TCS OT (PUKCATOPOB /711 HEU30JIUPOBAHHBIX
KOHCOJIEH TeM, YTO Ha KOHLIE OCHOBHOI'O CTEp)KHS, OOpallleHHOM K KOHCOJH, BMECTO CTEpPXHS C
HAape3KOM I COEIMHEHMSI C U30JIATOPOM MPUBAPEHO YIIKO JUISl COEIMHEHHUSI C KOHCOJIBIO.

["aGapuT onop 1 COOpyKEHUI — ITO PACCTOSTHUE OT OCH KPAWHET0 KeJe3HOJOPOKHOIO Iy TH 10
BHYTPEHHET0 Kpasi (yHIaMEHTOB WJIM ONOp KOHTakTHOW ceTu. Ha meperonax u »kene3HoJOpOKHBIX
CTaHLUAX ITO PACCTOSHUE JIOJKHO OBITH HE MeHee 3,1 M, a B CHEr03aHOCHUMBIX BBIEMKAX M Ha BBIXOAAX
3 Hux Ha anuHe 100 m He Menee 5,7 M. Ha KpUBBIX ydacTKax >KeJIE3HOIOPOKHOTO IMyTH YKa3aHHbBIC
paccTosiHUS YBEJITUUMBAIOTCS B COOTBETCTBUU C rabapUTHBIM YITUPEHHEM.

Ompenenuth rabaput Omop KOHTAKTHOM CETU CIEAYET, MOJIb3YsICh TabI. 7.

Omnpenenenue rabapuToB ONOP KOHTAKTHOW CETH

Paccrosiaue I' VBennuenune pacctossHus ' mpu
VYBenudenue paccrosaaus [ npu
(rabapuT) Ha BO3BBIIICHUH HAPY KHOTO pejibca
. M000M BO3BBIIIIEHHH HAPYKHOTO N
Pamuyc kpuBoii, M|  mpsMOM (BHYTpEHH:ISI CTOpOHA KPUBOK),
pernbca (Hapy>KHasi CTOpOHa
y4acTKe MyTH, .
KpHUBOi1), MM
MM

40 |60 80 100
1500 2450 25 110 |160 215 270
2750-3100 25 80 120 160 200
1200 2350 30 115 |165 220 275
2750-3100 30 85 [125 165 205
1000 2450 35 120 175 225 280
2750-3100 35 90 (130 170 210
800 2450 45 30 180 235 290
2750-3100 45 100 (140 180 220
600 2450 60 145 195 250 305




2750-3100 60 115 155 195 235

400 2450 90 175 225 280 335

2750-3100 90 145 185 225 265

[Topsimok BeIMOJIHEHUS
1. Omnpenenuth raGapuThl ONOP AJSA MPSMOIO y4YacTKa KeJe3HOJOPOKHOIO IMyTH, Ul ONOPhI Ha
BHEIIIHEW U BHYTPEHHEN CTOPOHAX KPUBOM.
2. TlonoOpatpk TUNOBBIE (PUKCATOPHI AJISI YCTAHOBKH Ha MPOMEXYTOUYHON OMOPEe KOHTAKTHOM CETH
Ha y4acTKe TIEPEMEHHOTO TOKa:
— Ha MPSIMOM Y4acTKe KeJIe3HOJOPOKHOIO Iy TH;
— Ha BHYTPEHHEW CTOPOHE KPHUBOW;
— Ha BHEILIHEH CTOPOHE KPUBOIA.
CunTaTh Ha IPSIMOM YYACTKE JKEIE3HOOPOKHOTO ITyTH 3UT3ar K OIOpe KOHTAKTHOW CETH.
JlanHbIC cBECTH B TaOII. 8.
[TonOop THUMOBBIX (QUKCATOPOB Ui MYHKTOB 2—4 cieAyeT NpPOU3BOAUTH, MONb3Yysch [8, c. 49,
IIpWIOKEHHUE S].
[TonGop THNOBBIX (HPUKCATOPOB

Ne MecTto ycranoBku onopsl u|  ["abaput
Tun onopel Y P P Tun ¢pukcatopa
/o BETBb I10/IBECKU OTOPBI
[Ipsamas
1 [IpomexyTouHass | BHelHss cTOpOHA KPUBOM
ornopa
BryTtpeHHss cTopoHa
KpUBOH
Onopa A:
pabouasi BETBb
IlepexonHas
oropa, AHkepyemasi BETBb
2
HEN30JIMpYylolee
COIIPSKEHUE Oropa b:
pabouasi BETBb
AHKepyeMmasi BETBb
Omopa cpeaHen
3 ba ep [Tpsimas
AHKEPOBKH

3. TomoOpatp THIOBBIE (PUKCATOPHI ISl YCTAHOBKH Ha MEPEXOAHBIX OMOpax HEU30JMPYIOIIETO
CONpPSDKEHMsI y4YacTKa KOHTAaKTHOM CETHM IIEPEMEHHOTO TOKa, Ha MpsIMOM YYacTKe
JKEJIE3HOAOPOKHOIO ITyTH.

JlaHHble cBecTH B Ta0uI. 8.



4. HauepTuTtb cxemy cpeaHel aHKEPOBKH M II000paTh (PUKCATOPHI IS OTTOPBI CPETHEH aHKEPOBKH
KOMITCHCUPOBAHHOW KOHTAKTHOW TOJBECKH IIEPEMEHHOIO TOKa Ha TMPSIMOM YYacTKe
KEJIE3HOJJOPOKHOTO Iy TH.

JlaHHBIC cBeCTH B TaOII. 8.

Conepxanue oTuera

1. Omnucanwue onpeneneHus rabapuToB OMOp AJIS MPSIMOTO YYaCTKa JKEJIE3HOA0POKHOTO MYyTH, IS
ONOpPbI HAa BHEITHEW U BHYTPEHHEN CTOPOHAX KPHUBOM.

2. Onucanue mnoadOpa TUHOBBIX (DUKCATOPOB JUIS YCTAHOBKM Ha TPOMEXKYTOYHOW OIope
KOHTaKTHOM CeTH Ha pa3IMYHbIX y4yacTKax MepEeMEHHOr0 TOKa.

3. Onmcanue mnoabopa TUMOBBIX (UKCATOPOB IS YCTAHOBKM Ha MEPEXOAHBIX OIOpax
HEU30JIMPYIOIIETO COMPSIKEHHUS] y4acTKa KOHTAaKTHOM CETH MEePEMEHHOr0 TOKa, Ha MPSIMOM
YUYaCTKE JKEJIE3HOIOPOKHOTO MYTH.

4. Cxema cpenHeill aHKEpOBKM U 1oAOOp (UKCATOPOB [UIsl OMOpPHI CpeqHEl aHKEPOBKHU
KOMIICHCUPOBAaHHOM KOHTAKTHOM TOABECKH TIEPEMEHHOTO TOKAa Ha MPSIMOM YyYacTKe
KEJIE3HOJOPOKHOTO Iy TH.
3anonneHHas taba. 8.

BrIBOIBL.

KoHTpoibHBIE BOIIPOCHI

Kakumu ObIBatOT MOAJEPKUBAIOLINE KOHCTPYKIMM KOHTAKTHOM ceTn?

HazoBurte npeumyniecTsa U30J1MpPOBAHHBIX KOHCOJIEH KOHTAKTHOM CETH.

3. Kakue ¢ukcaTops! cienyer BbIOMpaTh HAa KPUBBIX YYACTKAX KEJIE3HOJOPOKHOIO IIyTH MajbIX
paanycoB U IouemMy?

Ha xakyro Harpy3ky paGoTaeT JONOJHUTENbHBbIN cTepKeHb (pukcaropa?

OT yero 3aBHCUT BHIOOD TUIA KOHCOJIH U THIIA (PUKCATOPA IS ONOPHI KOHTAaKTHOU ceTn?

OT yero 3aBHCUT BBIOOD TUIIA TATH KOHCOJIHM JJIsl ONIOPBI KOHTAKTHOM ceTn?

N

o oA

IIpakTHyeckoe 3aHATHE
Tema 13.1 YceTpoiicTBa aBTOMATHKH B CHCTEMbI 3JIEKTPOCHAOKEHU S
Tema: N3yuenne cxempr ABP
esab 3aHATUSA: HAYUYUTHCS PACCUUTHIBATH HATPY3KH, ICHCTBYIOIIME HA TPOBOA LIEMTHOM KOHTAKTHOU
MOJIBECKH, ONPEENSITh KO (DUIIMEHTHI JUI pacueTa B pa3InYHbIX peKUMaxX BO3JCHCTBHS HArpy30K.
HcxonHpie naHHbIe: TUN LEMHOWM KOHTAKTHOW IMOJBECKH TJIABHBIX IyTEW HA CTAHUMU IO 3aJaHUIO K
MPaKTUYECKOMY 3aHATHIO No 1; THUIIBI BETPOBOTO U T'OJIOJIEAHOTO PailOHOB COTJIaCHO BapuaHTaMm (Tad.
2.1); HOpMaTHBHBIC 3HAYCHHSI TOJIIUHBI CTEHKHU TOJI0JIE/1a U CKOPOCTH BeTpa (Tadi. 2.2).
Taobmua 2.1
Tunel BETPOBOIO U IOJI0JIEIHOTO PAOHOB

Homep BapuanTa BeTpoBoii paiton [Nononenuerit paiton
1 I I
2 IT I
3 Il I
4 v Il
5 \Y I
Tabmuma 2.2

HOpMaTI/IBHBIC SHAaYCHUS TOJIIMHUHBI CTCHKH I'0JIOJIEAA U CKOPOCTHU BETPaA

HopmartuBHast ckopocTh BeTpa, M/c

HOMCp TOJIOJIEAHOTO HOpMaTI/IBHaﬂ TOJIIIIUHA
HJIK BETPOBOT'O paﬁOHa CTCHKHN rOJ‘IOJ‘IeI{a,B\MM MakcumManbHas Vimx HpI/I roJjionene Vr




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

KpaTkune TeopeTnyeckue cBeJeHUS

JI71s1 KOHTAKTHOW CETH PEILIAIOIIUMHU SBIISIOTCS HATPY3KU KIMMATHYECKOTO XapakTepa: BeTep, rojoJie]
U TeMmIeparypa BO3[yXa, NEUCTBYIOIIME B Pa3HbIX COUYETAHUSIX. DTH HArpy3KH HMEIOT CIy4YalHbII
XapakTep: UX pacyUCTHBIE 3HAYCHUS 32 KaKOW-THOO TEpHOJ BPEMEHH MOTYT OBITh OINpPEHeNCHBI
CTATUCTUYECCKON 00pabOTKOM JaHHBIX HAOIIOICHUH B pailoHe IEeKTPpUDHUIIMPOBAHHON JTMHHUH.
Harpy3sku, aeiicTByroriye Ha IpoBOJa KOHTAKTHOM CETH, IESATCA Ha MOCTOSHHBIC, KPAaTKOBPEMEHHbIE
1 ocoOblIe.

K nmocTossHHBIM OTHOCSITCS Harpy3kH: OT Beca KOHCTPYKIIMM, MPOBOAOB, Beca™ U JaBJICHUS TPYHTOB,
TOPHOT'O JaBJICHUSI.

K xpaTkoBpeMeHHBIM Harpy3kam OTHOCATCSI BETPOBBIC, TOJIOJEAHbIC, TEMIIEPATyPHbIC KIMMAaTHYECKUE
BO3JIEUCTBUSL.

K oco0ObiM Harpy3kam OTHOCSTCS: CEMCMHUYECKHE, B3PHIBHOIO BO3JICHCTBHUS, BO3HUKAIOIIAE OT
MOBPEXKICHHS KOHCTPYKLIMMI U T.I1.

JInst yCTaHOBJIGHMSI PACUETHBIX KIMMATUUECKUX YCIOBUM IMONB3YIOTCS KapTaMU pPallOHUPOBAHUS
Tepputopuu Poccuu, s ynponieHHbIX pacu€TOB BAPUAHTHI 33Ja€T IIPENOJaBATENb.

Harpy3ka oT Beca NpoBOJOB SBISETCS PAaBHOMEPHO paCHpeleNICHHON BEPTHUKAIbLHON HArpy3Kou,
KOTOPYIO MOKHO OIPEJEINTb, IOJIb3YSACh CIIPABOYHON JIUTEPATypOH.

Pexomenayemasi BeIMYMHA Harpy3kd OT CTPYHOBBIX 3axHMOB cocrtaBiser 0,05 maH/m mpu omHoM
KOHTAaKTHOM IIPOBO/JIC.

lononennas Harpys3ka BBI3BIBAETCS TOJOJEAOM, MPEACTABISIONIMM CO0O0M CIIOH MJIOTHOTO JbJa
CTEKJIOBHJIHOTO CTPOEHHs ¢ MIoTHOCTHI0 900 Kkr/m3. Jist pacyeToB MOXHO NIPHHATB, YTO TOJIONE
oOpa3yercs UUWIMHIPUYECKONH (DOPMBI C PAaBHOMEPHOM TONIIUHOW CTEHKH JbJa, MO BO3JEHCTBHUIO
HarpysKa sBJISICTCS] BEPTHKAILHOM.

Ha tonmuHy cTeHku ronojieaa Ha IpOBOJAX OKa3bIBA€T BIMAHHUE AUAMETp nMpoBoaoB. [losTomy s ee
onpejiesieHus] Ha MPOBOJAX M TPOcax pa3HbIX JAMAMETPOB 3aJaHHYIO TOJIIMHY CTEHKH TOJIOoNena
YMHOXAIOT Ha KO3 PUIMEHT K .

Ha WHTEeHCMBHOCTH TOJOJIETHBIX 00pa30BaHUN OOJIBIIOE BIMSHHE OKA3bIBAE€T BHICOTA PACIIOJIONKEHUS
MPOBOJIa HaJl MOBEPXHOCTHIO 3eMiid. [loaTOMY IpH pacueTe TOMIIMHBI CTEHKU TOJ0JIe[a Ha MPOBOAax,
PaCIOIOKEHHBIX Ha HACHIMAX, 3HAYCHHE TOJIIUHBI CTCHKU TOJIOJIe/Ia CIEAYyEeT TaKKe YMHOXXHUTH Ha
MOTPaBOYHBIN KOdPUIHEeHT A;".

PacueTtHyto rononenHyo Harpy3Ky Ha IPOBO/Ia KOHTAKTHOW CETH CIIETyeT YMHOXHUTh Ha KO3(PPHUIIUEHT
Meperpy3Ku Mr, YUUTHIBAIOIIMA W3MEHEHHE TOJOJEIHON HAarpy3Kd B 3aBUCHMOCTH OT pelibe(DHBIX
YCIIOBHI pACOJIOAKEHHUS IIEMTHOW KOHTAKTHOM MOIBECKH.

BeTpoBbie Harpy3ku Ha TPOBOJa KOHTAKTHOM CETH 3aBUCAT KaK OT CPEIHEN CKOPOCTH BETPa, TaK U OT
XapakTepa MOBEPXHOCTH OKPYKAIOIIEH MECTHOCTH M BBICOTHI PACTIONOKEHHMSI TIPOBOOB HAI 3emiieil. B
COOTBETCTBUU CO CTpouTeNbHbIMU HOpMaMmu U npaBuiamu CHull «Harpysku u Bo3aeiictBus. HopMmbl
MIPOCKTUPOBAHUS» PACUETHYIO CKOPOCTh BeTpa MJis 3aJlaHHBIX YCJIOBHH (BBICOTHI PACTIONOKECHHS
MIPOBOJIOB HAJl MOBEPXHOCTHIO U MIEPOXOBATOCTH MOBEPXHOCTU OKPYIKAIOIIEH MECTHOCTH ) ONPEAEIISIIOT
YMHOKE€HUEM BEJIMYMHBI HOPMATUBHOW CKOPOCTH BeTpa Ha KOA(M(GUIUEHT K 9 3aBUCSILUNA OT BBICOTHI
pacmoJioKeHHUs! TPOBOJIOB HaJl MOBEPXHOCTHIO 36MJIM U OT €€ IIEPOXOBATOCTH.

BerpoBas Harpy3ka Ha MpoBOJia IEMHOW KOHTAKTHON MOABECKH SBJISIETCA TOPU3OHTAIBHOM HArpy3KOH.
[Topsimok BHITOTHEHHUS

. Br16path Harpy3ku ot coOCTBEHHOTO BEca HECYILIETO TPOCa M KOHTAKTHOT'O IIPOBO/IA.

Bec KOHTakTHOro mpoBoJa gkn M BEC HECYLIETO TpOca JHT OMpPENessieTcs B 3aBUCHUMOCTH OT MapKu
mpoBofa o tabxn. 1.5 [11, c. 18], wimm tabmn. 6.1.1, 6.2.1, 6.2.7 [12, c. 163, 166, 168].



Hampumep, ms vHecymero tpoca [IBCM-70: gur= 0,586 naH/m; mns konTakTHOTO mpoBojga Md-85:
gkn= 0,74 naH/m.

o PaccunTaTh Harpy3Ky oT COOCTBEHHOTO Beca IICTTHOM KOHTAKTHOM MOJIBECKH:

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

rae gc = 0,05 naH/m - Harpy3ka oT cOOCTBEHHOTO Beca CTPYH U 32KHMOB;
1 — YHUCJIO KOHTAKTHBIX TTPOBOIOB.

. PaccumnTaTh Harpy3Ky Ha HECYyIIUH TPOC OT Beca rojioyiesaa.
9y =N, *0,0009*T1*b, *(d+b,) (2.2)

rae nr — Kod(PUIMEHT Neperpy3Ku, YUYUTHIBAIOIMINWNA BIMSHUE BBICOTHI PACIIOJIOKEHUS ITPOBOJIA HAJl
3emJIeil Ha MHTEHCUBHOCTD T'OJIONIEAHBIX 00pazoBanuii [7, c. 101];

n', =0,75 — 1 BeleMKH ITyOuHOM Ooee 6 M;

n," = 1,25 — nnsa Haceiu BeICOTOM Ooee 5 M;

0r = 1 — /715t CTaHIMK, PACTIONIOKEHHON HA HYJICBOM MECTE.
Bp =K_K b [MMm] - pacuernas Tonumua kopku romonena, (2.3)

rae k' — kod3(hPUIHeHT, yIUTHIBAIONINH BIMSHUAE TUAMETPa HECYIIEro TPOca Ha TONIIUHY TOJO0IETHBIX
obpazoBanwii [7, c. 100];

K" — KO3(pPUIMEHT, YUYUTHIBAIOIINUN BIUSHUE BBICOTHI PACIOJIOKEHUS KOHTAKTHOTO IMPOBOJA HA
TOJIIIMHY TOJO0JEAHBIX 00pa3oBanuii (Ha HackImun) [7, c. 100].

PacueTHyt0 TONIIMHY CTEHKH TOJOJEAa C YYETOM IIONMPABOYHBIX KOIPPHUIIMEHTOB JOIYCKACTCS
OKPYTJIATH J0 ONFKaMIIel neao mudpol.

4.PaccunTaTh Harpy3Ky Ha KOHTaKTHBIM MMPOBOJI OT Beca rojioJiea.

Ha KxOHTaKTHBIX IPOBOAAX PACUETHYIO TONIIMHY CTEHKHU Tojiojie[la yCTaHaBJIMBAIOT paBHOU 50 %
TOJIIMHBI CTEHKH, MPUHSATOW JIJIsi MPOYUX MPOBOJOB KOHTAKTHOW CETH, TaK KaK 37[€Ch yUHUTHIBACTCS
YMEHBIICHUE TOJIOJIe- T00Opa30BaHuUs 3a CUET JIBUKCHHUS DIICKTPOIIOE3/IOB U TUIABKH Tojonena (eciu
TaKoBasi UMEETCH).

b b
g, =n *0,0009*17*71’ d,, + 717), (2.4)
A+H .
I'ne d,, = — CpPEIHUN TUaMETP KOHTAKTHOTO MPOBOJA.

A u H — mupuHa u BeicoTa cedeHusl (COOTBETCTBEHHO) JUIsl KOHTaKTHOTrOo mpoBoAa [11, Tabm. 1.5, c. 18,
wn 12, Tabn. 6.1.1, 6.2.1, 6.2.7, c. 163, 166, 168].

5.Paccuntarh Harpy3Ky oT Beca BC€X KOHTAKTHBIX IIPOBO/IOB LIETTHOIM KOHTaKTHOM MOJBECKHU, MTOKPBITHIX
TOJIOJIEOM.

gZK’l = gn + gé’Hl’l‘l + gzxnn (2'5)
6.PaccunTarh BETpOBYIO Harpy3Ky Ha HECYIIMH TPOC IIPU MAaKCHMaJIbHOM BETPE.

* 2
D, =C, (K Vg, )” _d ,0aH | m
16 1000

(26)
rae cx=1,2 — aspoanHamMuyueckuil KOAPPUIMEHT J000BOTO CONPOTHBIIEHUS BETPY, OTHECEHHBIH K
TIOIIa U ceueHus nposoja [7, c. 105];
K - KO3 (UIUEHT BETPOBOIO BO3/CICTBHS B 3aBUCUMOCTH OT penbeda mectHocTH [7, ¢. 105, Tabn. 19].
7.PaccunTarh BETPOBYIO HArpy3Ky Ha KOHTAKTHBIN IIPOBOJ B PEKUME MAKCUMAJILHOT'O BETPA.

16 1000

8. PaccunTaTrh BEeTpOBYIO HArpy3Ky Ha HECYIIUH TPOC, MOKPBITHIM TOJIOIEAOM.
(k,*v.)? , (d+27Db,)
16 1000
9.Paccunrtath BETPOBYIO HArpy3Ky Ha KOHTAKTHBIM MPOBO/I, TOKPHITHIN TOJIOIEAOM.

P, =C, ,0aH | m (2.7)

,oalH [ m (28)

Poym = Cx



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

10.PaccuntaTh cyMMapHyI0 Harpy3Ky Ha HECYIIHi TPOC MPU MaKCUMaJIbHOM BETpE.

Pacuer mnpoBOJOB Ha COBMECTHOE JIEHCTBUME BEPTUKAJIBHBIX (Macca IPOBOJOB, TOJOJIEN) H

TOPU30HTANIBHBIX (JIaBJICHHE BETpa) HAarpy30K BEAYT MO CyMMAapHBIM (pe3yJIbTUPYIOLIUM) Harpy3Kam,

oTpeesieMbIM T€OMETPUIECKUM CII0KEHUEM BEPTUKAIBHBIX U TOPU3OHTAIBHBIX HATPY30K.

Qumax =+ 9n2 + pim (2.10)

11.PaccunrtaTh CyMMapHy!0 Harpy3Ky Ha HECYIIMH TPOC B PEKUME IOJIONENA C BETPOM.

qVMAX = ngn + pzzum (211)

12.0dopmuts otuer. CrenaTh BHIBOIBI.
KonTpoabHbIE BOIPOCHI
1./l yero mpou3BOJAT pacueT Harpy3o0K, ACHUCTBYIONIMX HA IPOBOIAa KOHTAKTHOM ceTn?
2.Kakue ¢hakTopbl BIUSIOT HA U3MEHEHHUE TOJI0JICIHON Harpy3Ku?
3.Uto Takoe Kod(pPUIMEHT eperpy3Ku?
4.IloueMy Ha KOHTAaKTHOM IIPOBOJI€ T'OJIOJIE/IHAS HArpy3Ka MPUHUMAETCS B JIBa pa3a MEHbBIIE, YeM Ha
HecyleM Tpoce?
5.0T 4ero 3aBUCHUT BEJIMYMHA BETPOBOW HArPYy3KU HA ITPOBOJIa KOHTAKTHOU ceTu?
6.IloueMy npu pacuere BETPOBOW Harpy3Ku Ha KOHTAKTHBIM IPOBOJ ISl pacueTa IPUHUMAIOT BBICOTY
CEYEHUSI KOHTAKTHOTO MpoBoAa?
IIpakTHYeckoe 3aHATHE
Tema 13.1 YceTpoiicTBa aBTOMATHKH B CHCTEMBbI 3JIEKTPOCHAOKEHU S
Tema: N3ydenue cxembl ABykpatHoro AIIB
Ilesb 3aHATHA: HAyYUTHCS PACCUUTBIBATH HArpy3KH, NEHCTBYIOIIME Ha ONOPY KOHTAKTHOM CETH,
YCTAaHOBJICHHYI0O Ha KPHUBOM YYaCTKE >KEJIE3HOJOPOXKHOIO IMyTH; BBIOUPATH IO PACCUUTAHHOMY
M3ru0aroIIeMy MOMEHTY ONOPY KOHTAKTHOH CETH.
Hcxonnpie JaHHbIe: TUTT (UKCATOPOB M KOHCOJIEH BhIOpATh M3 MpakTUYecKuX 3aHATHH Ne 3 u Ne 12
COOTBETCTBEHHO; JUIMHA IpOJIETa YKa3bIBACTCS MPEINOJaBaTeIeM; BeC KOHCOJEH U (PUKCATOpOB U
rojiojieia Ha HUX BBIOpaTh U3 Tabn. 21, HAarpy3Ku OT Beca MPOBOJIOB KOHTAKTHOM CETH gn, Or, Pxm, Pur,
Pren, Prar BBIOMPAIOTCA W3 MpaKTHUECKOro 3aHsATHUA Ne 4, XapaKTepUCTUKU KIUMATUYECKUX YCIOBUU
clelyeT BHIOpaTh U3 MPAKTUYECKOTOo 3aHATHS No 4.

Do =C. ,0aH | m (2.9

Kpartkue Teoperudyeckue cBeieHUs

Onopel KOHTAKTHOHM CETH B 3aBUCUMOCTH OT Ha3HAUYEHUS U XapaKTepa Harpy30K, BOCIPUHUMAEMBIX OT
IIPOBOZIOB KOHTAKTHOM IIOJBECKH, pPa3leNIAIOT HAa IPOMEKYTOYHBIC, IEPEXOJHBIC, AHKEPHBIE H
(bukcupyrommue.

IIpoMexyTOuHBIE OMOPBHI BOCIIPUHUMAIOT HAarpy3KH OT MacChl IPOBOJOB KOHTaKTHBIX IOJBECOK U
JIOTIOJIHUTENBHBIX HArpy30K Ha HHUX (TOJIONEN, U3MOPO3b) U TOPU3OHTAJIbHBIE HAIPYy3KH OT JaBJICHUS
BETPA HA MPOBOJIAa U OT U3MEHEHNUs HAIIPaBJICHUs MPOBOJIOB HA KPUBBIX YYaCTKaX jKEJIE3HOIOPOKHOIO
MyTH.

IlepexonHble ONOpBHI yCTAHABIMBAIOTCSA B MECTaX YCTPOMCTBA CONPSKEHUN AHKEPHBIX YYaCTKOB
KOHTAaKTHBIX IIOJBECOK M BO3AYLIHBIX CTPEJIOK W BOCIPUHHMAKOT HArpy3KH, AaHAJIOIMYHbIC
IIPOMEXYTOYHBIM OIIOpPaM, HO OT JBYX KOHTAaKTHBIX NOJABECOK. Ha nepexonHele OmoOpel Takxke
BO3JICHCTBYIOT YCHJIMS OT U3MEHEHMS HAIPaBJICHUS IIPOBOJOB IIPU OTBOJE MX HA AHKEPOBKY M Ha
CTPEJIOYHOU KPUBOU.

AHKEpHBIE ONOpPBI MOT'YT BOCIIPMHHUMATH TOJIBKO HArpy3KH OT HATSKEHUS 3aKPEIUICHHBIX HA HHX
IIPOBOJIOB WJIM, KPOME TOTO, HECTU TaKUE K€ HArpy3KH, Kak IPOMEKYTOUYHbBIE, NEPEXOIHBIC HWIIH
(UKCUPYIOIIKE OMOPHI.

QuKCUpPYIONIME OMIOPBI HE HECYT HArpy30K OT MacChbl IIPOBOAOB U BOCHPHUHHMMAIOT TOJBKO
TOPU3OHTAIIBHBIE HAarpy3Kd OT M3MEHEHHs HaIPaBJICHUS INPOBOJAOB Ha KPUMBBIX y4acCTKax IIyTH, Ha
BO3IYIIHBIX CTPEJIKaX, IPU OTXOAAX Ha AHKEPOBKY U OT JABJICHUS BETPa Ha IIPOBOJA.

ITo Tumy 3akperuisieMbIX Ha ONOpax MOJAEPKUBAIOIIUX YCTPOUCTB KOHTAKTHOM CETH PA3IMYAIOT:



® KOHCOJIbHBIE ONOpPBI C KPEIJIEHUEM HA KOHCOJIM KOHTAKTHON IOJBECKM OJHOIO, ABYX WIIU
HECKOJIBKUX KEJIE3HOJOPOKHBIX MyTEH;

® OIOpBI C JKECTKOM IONEPEYMHON WM, KaK MX Ha3bIBAIOT, PUTEIbHBIC WIN NOPTAIBHBIC, C
KpEIJICHUEM KOHTAKTHBIX IOJIBECOK AIIEKTPUDULIUPYEMBIX >KEJIE3HOMOPOKHBIX IyTell Ha
JKECTKOM romnepeynHe (purene);

® OMOpHI C THOKOH MONMEPEUMHOW C KpEIJICHUEM Ha HEH KOHTAKTHBIX TEPEKPHIBAEMBIX ITOM
HONEPEYNHON 3IEKTPUPHULIMPYEMBIX JKEIE€3HOAOPOXKHBIX ITyTEH.

Jlj1s TpaccupOBKM KOHTAKTHOM CETH Ha OJJHOIYTHBIX U IBYXITYyTHBIX MeTkax (IeperoHax) npuMeHsItoT
CTPYHOOETOHHBIE KOHMUYECKHUE OMOPBI BHICOTOM 13,6 M 1 TonmuHo cTenku 6etona 60 mm tuma C ans
y4acTKoB nepeMeHHoro Ttoka U CO nais y4acTKOB INOCTOSHHOro Toka. B mocneanee Bpemsi Ha
MIOCTOSIHHOM U IepeMEHHOM ToKe BHenpsitoTces onopsl CC, CCA

Croiiku »STHX OHOp MPEICTaBISIOT CcOO0OM TOJble KOHUYECKHE OECcCThIKOBbIE TPYOBl U3

MPEBAPUTENIBHO HAIMPSHDKEHHOIO JKEJIe300€TOHa ¢ apMHUPOBAHHUEM BBICOKOIPOYHOU IPOBOJIOKOM.
[Tonepeunoe apMupoBaHUE NPUHATO B BUJE crupaiu. st mpeqoTBpamieHns cTAruBaHusl IpoaoabHON
apMaTypbl [P HAaBUBKE CIIUPAJIU T10 JUIMHE CTOEK MIPENYCMOTPEHA YCTAHOBKA MOHTa)KHBIX KOJIELL.
B HuwxkHell dyacTu omop NpeayCMOTPEHO CMEUIaHHOE apMUpOBaHWE — T.€. C YCTaHOBKOM
JIOTIOJIHUTENBHBIX CTEPKHEW HEHAIIPSATaeMO apMaTyphbl: Y onop ¢ BelcoTo croiiku 10,8 M Ha 2 meTpa
OT HHU3a OIOpbI, y omnop BeicoTOM 13,6 M — Ha 4 merpa. CMeniaHHO€ apMUpPOBAHHE MOBBIIIAET
TPEIIMHOCTONKOCTD OIIOP.

Baxneiimeir xapakTepUCTUKONH OMOp SBISETCA WX HECyIas CIOCOOHOCTh — JIOMYCTHMBINA
nzrubaronmii MomeHT M0 Ha ypoBHE ycioBHOTo oope3a — YO®, kotopslif Haxoautes Ha 500 MM HIDKE
ypoBHs To10BKH penbea (YI'P). Io Hecymei crnocoOHOCTH moA0MPalOT TUIIBI OTIOP /I MPUMEHECHHS B
KOHKPETHBIX YCJIOBHSX YCTaHOBKH.

Boibop omop HaumHAOT, Kak MpaBUJIO, C pacuera W Mojadopa oOmop Aias KPUBBIX YYaCTKOB
KEJIE3HOJIOPOKHOTO IyTH, T.K. 3TU YCJIOBHUS YCTAaHOBKHU OIOp SIBJSAIOTCS HauOoJiee OTATOLICHHBIMH,
0COOEHHO B KPUBBIX MaJIbIX pPaJinycax.
Jlnist pacueta HEOOXOAMMO COCTaBUTh PACUETHYIO CXeMy, IIOKa3aB Ha HEl BCe CHIIbI, IEHCTBYIOIIME Ha
OTOpYy, U IJIEYHN ITUX CHJI OTHOCUTEIBHO TOYKH NepecedeHrst ocu onopel ¢ YO®D. Pacuer cymmapHbIX
M3ru0aroMX MOMEHTOB B OCHOBAaHHM OIOpP ONPEACISAIOT Ui TPeX pPAacCUETHBIX PEXHMOB I10
HOPMAaTUBHBIM Harpys3kaM: B peXuMax roJiojieja ¢ BETPOM, MaKCHUMaJbHOTO BETpa, MUHHUMAaJIbHOU
temrneparypsbl. [To HauOosnpIIeMy U3 MOTYyYSHHBIX MOMEHTOB U BHIOMPAIOT OTMOPY JJIsl YCTAHOBKHU.
Tabmuma 21
BeprukaabHble HArpy3KHu OT Beca KOHCOJIH M (JUKCaTOpPa ¢ y4eTOM Beca roJjoJiena

KOHCOJIIU
THII macca, KT (G k) Bec rojoena (G'w)
1 2 3
NUTP-11, UTC-11 22 10
HP-11, NC-11 40 10
HP-1-5, HC-1-5 66 10
HTC-11, HTPU-1 40 20
(bukcaTopbl
®I1-3, PII-25, ®O-3, $pO-25, | 4 — nns ogHOTO K.I1. 6 — U181 2- | —
dII1, ®OH X K.IIL

Pacuer m3rubaroriero MOMeHTa, ACHCTBYIOLIETO HAa OMOPY KOHTAKTHOH ceTd, OyAeM NpOU3BOAUTH
COTJIaCHO pacyeTHoM cxeme (puc. 6) 1uIsi OMOpbI, YCTAHOBJICHHOM B KPHUBOM Yy4YacTKe
KEJIE3HOJOPOKHOTO ITyTH.

IIpakTH4Yeckoe 3aHATHE
Tema 13.1 YcTpoiicTBa aBTOMATHKH B CHCTEMBbI 3JIEKTPOCHAOKEHU S
Tema: N3ydenue cxembr AYP.
Lesab 3aHATHA: UCTIONB3YS HATJISIHBIC TIOCOOUS, U3YUYNUTh KOHCTPYKIMIO U IPUHIUI JeHCTBUS
HCKPOBBIX MPOMEXYTKOB U JUOIHBIX 3a3€M- JIUTEIICH.



I/ICXOI[HI)Ie AAaHHBIEC: BApUAHT UCXOAHBIX JAHHBIX 3aJaCTCA NPCTIOJAaBaATCIICM.

Tabmma 21
NepapunaHnra Tun 3aIUTHOTO YCTPOMCTBA
1 Hckposont mpomexyTok tuna UM
2 Nckposoii mpomexyTtok tuna UIIB-ITHUN
3 Jlnonueli, 3a3emumtens 3/1-1

KpaTkue TeopeTnyeckue cBeeHHs

Bce Meramnuueckue coopykeHus (MOCTBI, IyTEHIpPOBOJBI, ONOPHBI, Y, T.II.), HA KOTOPBIX Kpensarcs
JIEMEHTBl KOHTAKTHOM CETH, AETalM KPEIUIEHUS KOHTAKTHOM CeTH Ha *kejle300€TOHHBIX OIopax, Ha
Kene300eTOHHBIX M HEMETAJUIMYECKUX HMCKYCCTBEHHBIX COOPYKEHHSX, a TAKXKe OTACIBHO CTOSIINE
MeTaJUIMYeCKHe KOHCTPYKIUH, PACIIOI0KEHHbIE HAa PACCTOSIHUN MEHee 5 M OT yacTell KOHTaKTHOH CeTH,
HaXOJALIMXCS TOJ HANpsDKEHUEM, MOJDKHBI OBITh 3a3eMIJIEHBI WM 00OpYyIOBaHBI YCTpOHCTBaMHU
3aLIUTHOTO OTKJIIOYEHUS IIPH MONAAAHNU HA COOPYKEHUS U KOHCTPYKLIMHU BBICOKOTO HapsKEeHUs (pHC.
7).

3a3eMJICHUIO TOJJIEKAT BCE PACIOJIO0KEHHBIE B 30HE BIMSIHHUA KOHTAKTHOW CETH IEPEMEHHOI0 TOKa
MeTannnqzet4%15He COOPYKEHMsI, HA KOTOPBIX MOT'YT BO3HUKHYTh OIIACHbIE HAIIPSKEHUS.

”|

3oHa b : 3oHa b

Puc. 7. 30Ha 3a3eMIIeHUs HA TSITOBYIO PENIbCOBYIO IIENb (30Ha A), 30Ha He TpeOyrolas 3a3eMIeHus (30Ha
b)

3azeMyIeHHE OTIOp KOHTAKTHOM CETH M HaXOSMIIUXCS BOJM3H HATIPSDKEHHSI COOPYKEHUN BBITOTHSIIOTCS
WH/IMBUYaTbHBIMU I TPYIIIOBBIMH 3a3€MJISIOIIMMU MPOBOAHUKAMU, IPUCOETNHEHHBIMH K TSATOBBIM
PenbcaM mim cpeTHIM TOYKaM MYTEBBIX IPOCCENb-TPAHCPOPMATOPOB CTATBHBIM IPYTKOM THAMETPOM
He MeHee 12 MM Ha yyacTKaX HOCTOSIHHOTO Toka U 10 MM — Ha yyacTKax MepeMEeHHOr0 TOKa.
3aluTHBIE 3a3€MJICHHUS OMOpP KOHTAaKTHOM CETH CO3JAaroT Ui ONyXAAIOIIUX TOKOB LIETIb «PEbC—
onopa—QyHIaMEHT—3eMJIs», TPHU- MPHUBOSAILYI0 K AJIEKTPUYECKOW KOPPO3MM aHKEPHBIX OOJITOB
(GyHIAMEHTOB U apMaTyphl Kele300€TOHHBIX o11op. J[JIst mpe 0 TBpalIeHnst 3TOTO SBJICHHS, a TAKXKE /IS
o0ecreyeHnss HOpMaJIbHOTO (PYHKITMOHUPOBAHMS PEJICHHBIX LIeTeil aBTOOJOKHPOBKH M 3JIEKTPUUECKOM
[EHTpAIN3aluN 3a3eMJICHHE Ha TATOBYIO PEIIbCOBYIO IIETIh, BBIMOJHSETCS 4Yepe3 CIIeIUAIbHBIC
3alIUTHBIE YCTPOMCTBA, MPEIATCTBYIOUINE YTEUKE TOKA C PEIbCOB Yepe3 KOHCTPYKIMIO B 3eMito. Jlis
ATOTO Ha OIMOpaxX KOHTAKTHOW CETH YCTAHABIHMBAIOT MCKPOBBIE MPOMEXYTKH, AHOJHBIE W JTHOHO-
HCKpPOBBIE 3a3eMJIUTENH |5, c. 321].

Ilepen ycTaHOBKOW B IIeTb 3a3€MJICHHS OMOPHI KOHTAKTHOH CETH HOBBIE HCKPOBBIE MPOMEKYTKH
perynupyioT, ObIBIIME B YMOTPEOJEHHUM PEMOHTUPYIOT U Peryiupyror. i mpoBepKH HCKPOBOTO
MIPOMEXYTKa coOOMparoT cxemy. BpararoT pyduky MeraommeTpa 1 HabJII0Jal0T 3a CTPEIKOM BOIBTMETpA.
[Ipu ucnpaBHOM HCKPOBOM IMPOMEXKYTKE CTpeNKa BOJBTMETPA OTKJIOHHTCS B CTOPOHY YBETUYEHUS
HaIpsLKEHUS 0 TPo00s HCKPOBOTO MPOMEXYTKa (0HO JoKHO ObITh 0T 800 10 1200 B).

IIpoBepka HMCKPOBBIX MPOMEKYTKOB B IENH 3a3€MJICHHS BBIMOJIHAETCS BOJIBTMETPOM WU JIPYTMMHU
npubopamu, peJHa3HaYCHHBIMHE JIJTs 9TUX 1esieid. Ecim cTpenka BoapTMeTpa (COOTBETCTBYIOIIETO PO/Ia
TOKa, Ha mkajue 10 100 B) oTkioHseTCS — UCKPOBON MPOMEXYTOK UCIPABEH, €CIIU HET — 3aKOPOYEH
(HeucrpaBeH).

W3mepeHus ¢ mpoBEpKO UCIIPAaBHOCTH JAUOIHBIX 3a3eMJIMTENEH MPOU3BOAATCS B MPSIMOM U 0OpaTHOM
HanpasieHnu Meraommerpom Ha 500 B B mpsimoM u 0OpaTHOM HampaBieHUH. J(MOIHBIN 3a3eMIIUTENh



WCTIPaBEH, €CJIN MPSIMOE HIEKTPHUECKOE COMPOTUBIIEHUE «OITOpa—PEIbCc» PaBHO HYJIIIO, a 00paTHOEe —
paBHo win 6onbire 100 kOwm.
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IMopsinok BbINOJTHEHUS
O3HaKOMUTBCSI C KOHCTPYKIIMEH 3aJaHHOTO THUIA 3alllUTHOTO YCTPOMCTBAa. 3apHCOBaTh
KOHCTPYKIIHIO.
JlaTh onucaHue NpuHIKIA ACHCTBUS 3aIlIMTHOTO YCTPOMCTBA.
OxapaxkTepu30BaTh MECTa yCTAHOBKHU 3aIlIUTHOT'O YCTPOUCTBA.
[Ipoananu3upoBath GyHKIMOHUPOBAHKE 3AIIUTHOTO YCTPONCTBA MPU MPOOOE U3OIIALIUU.
Conep:kaHue oTyera
KoHcTpykuus 3a1aHHOr0 THIA 3aIUTHOTO YCTPOMCTBA. PUCYHOK 3aIIUTHOTO YCTPOMCTBA.
Ornucanue NpUHIKIIA JEHCTBUS 3aIIUTHOTO YCTPOMCTRBA.
XapakTeprucTUKa MECT YCTAaHOBKH 3alIUTHOTO YCTPOMCTBA.
AHanu3 paboThI 3aIIUTHOTO YCTPOHUCTBA MPU IPOOOE U3OIISIIHH.
BriBoanl.
KonTposbHbIE BONPOCHI
OObscHUTE HA3HAYCHHE 3a3€MIJICHUS OTIOP KOHTAKTHOM CETH.
HazoBute THNBI 3a3eMJICHUN OMIOP KOHTAKTHOM CETH 3aIIUTHBIX
YCTPOMCTB.
Ha3oBute THUIIBI 3aIIUTHBIX YCTPOUCTB.
Kaxk mpoBepstoT ucripaBHOCTh UCKPOBBIX TPOMEKYTKOB?
Kax npoBepstoT ucripaBHOCTb JUOIHOTO 3a3€MIIUTENs?



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

Tema: «IIpoBepka pabOThI MEXaHHUYECKOH YaCTH JIEKTPOOOOPYIOBAHHS HA COOTBETCTBUE 3aBOJICKIM
Y MOHTQXHbIM HHCTPYKLHSIM»

Heab 3aHATHA: HAYYUTHCS PACCUUTHIBATH CTPEIbI MPOBECA HECYLIErO TPOCa B pealbHBIX MPOJIeTax
AHKEPHOI'O y4acTKa, HAYYUThCA CTPOUTh MOHTAKHBIE KPUBBIE CTPEJI ITPOBECA IIPOBOJIOB.

Hcxonnble JaHHBIE: TaHHBIC )1 PACYETOB B3ATh U3 MPAKTUYECKUX 3aHATHI No 8 u Ne 9,

Kpatkue TeopeTtudeckue cBeieHUsI

MOoHTaXHBIE KPUBBIC M TAOIUIIBI HCIIOIB3YIOTCS B IPOIECCE MOHTAXa KOHTAKTHOM TIOJIBECKH B paboTax
10 PETYJIUPOBKE MIPOBOIOB U TPOCOB. [lo Hauana 3TUx pabOT NPUHUMAIOT BBICOTY KOHTAaKTHOTO ITPOBOA
IpU ero OECIpPOBECHOM MOJOKEHUHU. 3aTeM ONPEACISIOT TEMIIEPATypy OKPYKAIOIIETo BO3IyXa U 1O
MOHTa)KHOM Ta0yuile OMpeeNsioT IMPOBEC IMPOBOJOB B CEPEAMHE IPOJIETa, W3MEHEHHE BBICOTHI
pacmoJIoKEHUS TPOBOAA Yy ONMOPHl KOHTAKTHOW CETH IO 3THUM pa3MepaM M3MEHSIOT BBIIICHA3BAaHHbIC
mapaMeTpsl MIpPOBOAOB. B [pyrux TOYkax TMpOJETOB MPOBEC YCTAaHABIMBAIOT TaK, YTOOBI
o0ecreunBaIoch MIABHOE N3MEHEHHE BBICOTH KOHTAKTHOT'O IIPOBO/IA B CPEIHEH YacTH MPOJIeTa.

JI1s1 OCTpOEHUsT MOHTAKHBIX KPUBBIX, HY’)KHO PaCCUMTATh CTPEJIbI IPOBECA HECYIIEro Tpoca. Tak Kak
3TOT pacyeT SBISIETCS MNPOAOJKEHUEM MPEAbIAYIIMX PpPAaCYETOB, TO IJs WX BBIIOJIHEHUS HY>KHO
BOCITIOJIB30BaThCsA KPUBOM M3MEHEHHUs HATSKEHUSI HECYLLEro TPOca OT TEMIIEPATypbl U3 MPEAbIIYIIEro
3aHSTHSL.

JIns pacuera MOHTaXXKHBIX KPUBBIX HYKHO 33JaTh 3HAYEHUSI TEMIIEPATYPbI OT tmin 10

tmax IPUMEPHO C OJUHAKOBBIM MHTEPBAJIOM, 3aT€M, I10JIb3YSICh BBIIIEHA3BAHHON KPUBOM, OIIPEIEIUTh
COOTBETCTBYIOILIME 3TUM, TemrepaTypam HaTskeHus (Tx) u 3anectu ux B Tabn. 18 (mpakt. Ne 11) umu
&Ke He0OX0AUMO TOJIb30BAThCA MIPU pacyeTax.

Crpensl mpoBeca HarpyK€HHOTO KOHTAKTHBIM IPOBOJOM Hecymiero Tpoca Fx mng kaxaoro wus
3aJIaHHBIX JICWCTBUTEHHBIX MPOJIETOB, BXOISAIINX B aHKEPHBIN YUACTOK, ONPEIEIISIOT 110 (hopMyIie:

gx+90*_:_< *(I—Z*e)z *| *a)*

Fx — 8*(1? +(gx — O e) €
L +K) 2*T,

I7ie gx — BEpPTUKAJIbHAsI Harpy3ka Ha HECYLIUH TPOC OT Beca BCEX MPOBOJAOB KOHTAKTHOM IOJIBECKH,
COOTBETCTBYIOIIAsl paCUETHBIM YCIOBUsAM, naH/Mm;
Jo — BepTUKaJbHAs HAarpy3Ka Ha HECYIIUH TPOC OT Beca BCEX MPOBOJOB KOHTAKTHOM MOJBECKHU, MPHU
OecIpOBECHOM TIOJIOKEHUU KOHTAKTHOTO TTpoBoja, 1aH/m;
grx — Harpyska OT Beca HeCyIIero Tpoca Mpu pacueTHBIX YCIOBUAX, naH/M;
Tx — HaTsHKEHUE HECYILIETO TPOCa, COOTBETCTBYIOIIEE PACUETHON TeMIepaType;
€ — PaCCTOSIHKE OT OTOPHI JI0 MIEPBOU MPOCTON CTPYHBI, Tab. 12.
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Toraa gopmyiia CTpebl MpoBeca HECYIIETo Tpoca MPUMET BU:
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[Honcrasnss 3nauenust Tx u3 Tabn. 18 npousBoaum pacuersl. [logaHHBIM pacyeToB CTPOUM

MOHTa)KHbI€ KpUBBIE JIS1 IByX 3aJJaHHBIX I1OJIETOB MEX/ly OIIOPAMU KOHTAaKTHOW CETH Ha

MUJITUMETPOBOM Oymare. Pe3ynbpTarsl pacueToB cBoauM B Tabi. 18 (cM. mpakTuueckoe 3anatueNe 11)
IHopsinok BHINOJIHEHUSA

Omnpenenuts CTpesbl IPOBECA HArPY>KEHHOTO HECYLIETO TPOCa.

ITocTpouTh MOHTaXHBIE KPUBBIE.

Conepsxkanue oTyeTa

Omnpenenenue cTpelibl IpoBeca HarpyKEHHOI'0 HECYILEro Tpoca.

MoHTa)kHbI€ KpUBBIE JUISl IBYX 3a/laHHBIX IIPOJIETOB MEX/Iy OIIOPAaMU KOHTAKTHON CETH.

BriBOjbI.

IS

=

KoHTpoibHBIE BOITPOCHI

Yro Takoe cTpesia mpoBeca Hecylero Tpoca?

3. Tlouemy B pexxMMe MUHUMAJIBHOW TEMIIEPATyphl MAKCUMAIbHOMY HATSDKEHUIO COOTBETCTBYIOT
MHUHHMMaJIbHBIE CTPEIIbI IpoBeca?

Uto Takoe MOHTaxHasi TAaOJIMIIA U MOHTAXHBIE KPUBBIE?

Jy1s yero HeOOXOAUMO CTPOUTH MOHTAKHBIE KPUBBIE?

IIpakTHyeckoe 3aHATHE

N

ok~

Tema 14.2 Texun4yeckoe 00cay:KUBAaHUE ANNAPATOB YIIPABJIEeHUS, 3alIIUTHI U YCTPOIiCTB
aBTOMATHUKU

Tema: l3mepeHue COPOTUBIICHMS KaTYyIIEK IOCTOSHHOMY TOKY.

Lesb 3aHATHSA: HAYYUTHCS PACCUUTHIBATH CTPEJIBI IPOBECA KOHTAKTHOT'O ITPOBOJIA B PEAIbHBIX
MpoJieTax aHKEPHOTO y4acTKa, HAYYUThCSl CTPOUTh MOHTAXKHbIE KPUBBIE CTPEJI IIPOBECA MPOBOJIOB.
Hcxoanblie qaHHbIE: TAHHBIC U1 pPACUETOB B3SITh U3 MpakTHUYeCKUX 3aHsATU Ne 8 u No 9.

Kpartkue Teoperudeckue cBeieHUs

MoHTa)xHbIle KpUBBIE U TaOIUIIBI HCIIONB3YIOTCS B MPOIIECCE MOHTAXa KOHTAKTHOM MOJIBECKH B paboTax
T10 PETYJIUPOBKE MPOBOJIOB U TPOCOB. [{0 Hayana 3THX paboT NIPUHUMAIOT BBICOTY KOHTAKTHOT'O ITPOBO/IA
IpH ero O6ecrpOBECHOM MOJIOKEHUHU. 3aTeM ONPEENIIOT TeMIIEpaTypy OKPY>KaIOIIEro Bo3ayxa U 1o
MOHTQXXHOW TabJMIle OMpEeAeNaIOT MPOBEC MPOBOJOB, CEPEAMHE TNPOJeTa, H3MEHEHHE BBICOTHI
PacCIoIOkKEHUs MPOBOJA Y ONOPBI KOHTAKTHOM CETH U 110 3TUM pa3MepaM M3MEHSIOT BbIIICHA3BAHHbBIC
Ma- pamMeTpbl MPOBOJOB. B JApyrux Todkax TWPOJIETOB TIPOBEC YCTAaHABIMBAKD TakK, YTOOBI
o0ecrneynBaoch IMIaBHOE U3MEHEHHE BHICOTHI KOHTAKTHOTO MPOBOJIa B CPEIHEN YacTH MpoJieTa.

JInst MOCTpOEHMSI MOHTaXKHBIX KPHUBBIX, HYXXHO pacCUUTaTh CTpEJbl IPOBECa HECYIIEro Tpoca,
KOHTaKTHOTO ITPOBO/1a U U3MEHEHUE BBICOTHI KOHTAKTHOI'O IIPOBO/IA Y OMTOPHI KOHTAKTHOM ceTu. Tak Kak
3TOT PACU€T SIBISETCS MPOAOKEHHUEM TMPEIbIIYIINX PACUETOB, TO ISl €r0 BBIMNOJHEHUS HYKHO
BOCTIOJIb30BaTHCSI MOHTQKHOM KPUBOW M3MEHEHHUS HATSHKEHUS HECYIEro Tpoca OT TeMIeparypsl (U3
npakTudeckoro 3aHsaTus Ne 10).

JIns pacueTa MOHTaKHBIX KPUBBIX HY’KHO 337aTh 3HAUEHUSI TEMIEPATYpPhl OT tmin 10 tmax MPUMEPHO C
OJIMHAKOBBIM UHTEPBAJIOM, 3aTE€M, TI0JIb3YSICh BBILIEHA3BAHHON KPUBOM, ONPECIIUTH COOTBETCTBYIOIINE
3TUM TeMIieparypam HaTskeHus (Tx) u 3aHecTH ux B Tabi. 18, MU ke He0OXOIUMO MOJIb30BATHCA MTPU
pacuerax.

Pacuer cTpenbl mpoBeca KOHTAaKTHOIO MPOBOJAA Ul JIEUCTBUTENIBHOIO IMPOJIETa MPOU3BOAMM IO

bopmye:

2
9, (1-2ef *(@,-T,)
8*T,*(T, +K)
Onpeaenum nNoCTOSTHHBIN KO:)(b(bHL{I/IeHT JUISL pacyeTa, COOTBETCTBYIOLIMN ONPEAEICHHON JJIMHE
npouieta |:

9o *(I B 2e)2
8*T,



Torja GgopmyJia CTpebl IpoBeca KOHTAKTHOTO IIPOBO/IA MIPUMET BU/I:

ka — Z*(TO _Tx)
(T, +K)

[MoxcraBnsis 3HaueHus Tx u3 Tabmn. 18, mpou3BOIUM pacyeThl.

ITpu GecripoBECHOM IMOJIOKEHUH KOHTaKTHOrO mpoBoja fkx = 0. Pe3yiprarsl pacueToB CBOAMM B TaOIL.
18.

CTpoM MOHT@XHBIE KpPHBBIC: 1O TOPHU3OHTAJIBLHON OCH OTKJIAJbIBAEM 3HAYCHUE TEMIIEPaTypbl B
MPEe)KHEM MaciiTade, 0 BePTHKAIBHONH OCH — paveHHe CTPEIbl MPOBeca KOHTAKTHOTO MPOBOJA B
macmrade: 1 cm = 0,01 m.

PacueT u3sMeHeHus BBICOTHI PACIIONIOKEHUS KOHTAKTHOTO TIPOBOJIA B MPOJIETE «2e» OyneM MpOU3BOAHUTh
o ¢opmyiie:

e*(gy*1-gur*e), (1 1
R E Y
X 0
PesynbTathl pacyeToB cBOAMM B Tadu. 18.
[To pe3ynpraTaM pacueToB CTPOMM MOHTA)KHBIE KPHBBIC, MACIITA0 BHIOMpAEM TaKOW ke, KaKk W IS

HpeAbILYIIEeH KPUBOM.

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

ITopsinok BbINOJHEHUS
1 . Onpenenutsd CTpeEbl IPOBECA KOHTAKTHOTO MPOBOJIA B CPEHEHN YacTH
npoJera lu,l2
2.0npenenuTh U3MEHEHHUE BBICOTHI PACIOI0KEHUSI KOHTAKTHOTO MPO- B°/1ay ONOPbl KOHTAKTHOW CETH B
MPOJIETE «2€».

Conep:kaHue oT4yeTa.
1. Omnwmcanue pacueTa CTpEbI MPOBEca KOHTAKTHOTO MPOBOIAa CPEeIHEH YacTu mpoieTa /1 /2.
2. OmnwmcaHume pacyeTra HM3MEHCHHS BBICOTBHI PACIOJIOKEHHUS KOHTAKTHOTO IPOBOJAA Y OIOPHI
KOHTaKTHOM CETH B TIPOJIETE «2e».
3. MoHTaXXHbIE KPUBBIC IS ABYX 33JJaHHBIX IMPOJICTOB MEKIY OMIOPaMH KOHTAKTHOM CETH.
4, BrIBOOEL.

KoHTposibHBbIE BONPOCHI
1. Yro Takoe cTpena mpoBeca HECYIIEro TPOca, KOHTAKTHOTO MpoBoaa?
2. Ha kakyo XxapaKTepUCTHKY [IETHONH KOHTAaKTHOM MOJIBECKHU BIUSET CTpelia MPoBeca KOHTAKTHOTO
nposoja’?



[Touemy B pexxume MUHUMAIbHON TEMIIEPATypbl MAKCUMAJIbHOMY HATSXKEHUIO COOTBETCTBYIOT
MUHUMAaJbHbBIE CTPEIbI poBeca?

Uro Takoe MOHTa)KHask TabJIUIA 1 MOHTa)KHbIE KpUBBIE?

Jlist 9ero HeOOXOIMMO CTPOUTH MOHTAKHBIC KPUBBIE?



IIpakTuyeckoe 3aHATHE

Pa3nen 15. Texuuueckoe 00c/ay:>KMBaHUE ABTOMATU3MPOBAHHBIX CHCTEM YNIPaBJIEHUS

Tema 15.1 ABTOMaTH3HPOBAHHBIE CHCTEMBbI YIIPABJICHUS

Tema: OznakomieHHe ¢ 000pyAOBaHUEM JHEPrOAMCIETYEPCKOTO MyHKTA

[eab 3aHATHA: HAYYUTHCS PACCUUTHIBATH CTPEIBI MPOBECAa HECYIIETO TPOCa B PEATbHBIX MPOJIETAX
AHKEPHOI'0 y4acTKa, HAYYUThCA CTPOUTh MOHTAKHbBIE KPUBBIE CTPEJI ITPOBECA MPOBOOB.

HcxoaHble JaHHBIE: JTAHHBIC [T PACYCTOB B3SITh U3 MPAKTUICCKUX 3aHsATHA Ne 8 u No 9.

Kpatkue TeopeTtudeckue cBeeHust

MoHnTaXHBIE KPUBBIE U TAOJIUIIBI HCTIOIB3YIOTCS B IPOIIECCE MOHTa)Ka KOHTAKTHOM TIOJIBECKH B paboTax
0 PETYJIUPOBKE MPOBOIOB U TPOCOB. [lo Hauana 3TUX paboT MPUHUMAIOT BBICOTY KOHTAKTHOTO ITPOBOAA
IIpU €ro OEcrpOBECHOM IOJIOKEHUU. 3aTeM OMNPEIEIIIIOT TEMIIEPATypy OKPY’KAIOLIEro BO3AyXa U IO
MOHTQ)KHOM Ta0nuile OMpeAeNsioT IMPOBEC MPOBOJOB B CEPEAMHE IMPOJIETa, M3MEHEHHE BBICOTHI
PacCIOIOKEHHUsI TIPOBOJAA y OMOPHl KOHTAKTHOM CETH MO 3TUM pa3MepaM HM3MEHSIOT BBIIICHA3BAHHBIC
nmapaMeTpsl TpPOBOAOB. B [pyrux TOYkax TMpOJETOB TMPOBEC YCTAHABIUBAIOT TaK, YTOOBI
o0ecreunBalIOCh TJIaBHOE M3MEHEHHE BBICOTHI KOHTAKTHOTO MTPOBO/IA B CPEAHEH YacTH MpoJieTa.

JI71s1 OCTpOEHUs MOHTAKHBIX KPUBBIX, HY’KHO PaCCUMTATh CTPEIIbI IPOBECAa HECYIIEro Tpoca. Tak Kak
3TOT pacyeT SBIBSICTCS MPOAOIKEHUEM NPEABIAYIINX pPAacueTOB, TO I WX BBINOJTHEHUS HYKHO
BOCII0JIb30BaThCsSl KPUBOM M3MEHEHHUSI HATSKEHUSI HECYILIETO TPOCca OT TEMIIEPaTypbl U3 MPEIbIIyIIETr0
3aHATHSL.

JIns1 pacueTa MOHTaXKHBIX KPUBBIX HYKHO 33JaTh 3HAYEHUSI TEMIIEPATYPhI OT tmin 10

tmax IPEMEPHO C OJMHAKOBBIM MHTEPBAJIOM, 3aT€M, IOJIb3YSCh BBIIICHA3BAHHON KPUBOH, ONPEACINUTh
COOTBETCTBYIOIIIME 3TUM, TemnepaTypam HaTsokeHus (Tx) u 3anectu ux B Tabn. 18 (mpakt. Ne 11) umu
e HEe0OX0IMMO MOJIb30BaThCs MPU pacyeTax.

Crpenbl mpoBeca Harpy€HHOTO KOHTAKTHBIM IPOBOJAOM Hecyllero Tpoca Fx anga kaxmoro u3
3a/TaHHBIX JICUCTBUTEIBHBIX TIPOJIETOB, BXOAIINX B AHKEPHBIA yIaCTOK, OMPEACIISIOT 10 hopmyiie:

g gt [M-2ref

Fx _ 8*(15) +(gx _ng e) €
+K) 2*T,

rae gx — BepTI/IKaJ'ILHa}I Harpy31<a Ha HCCYH_II/Iﬁ TpOC OT B€Ca BCEX HpOBO,[[OB KOHTaKTHOﬁ IIOABCCKU,
COOTBETCTBYIOIIAs pacueTHBIM yClIoBUAM, naH/Mm;
go — BepTI/IKaJ'IBHaH Harpy31<a Ha HCCYI.LII/II71 TpOC OT B€Ca BCECX HpOBO,Z[OB KOHTaKTHOﬁ IIOABCCKU, HpI/I
OeCIIpOBECHOM IOJI0KEHUH KOHTAKTHOTO TpoBoa, naH/m;
grx — Harpyska oT Beca HeCYIero Tpoca IpH pacyeTHbIX YCIO0BUsAX, 1aH/M;
Tx — HaTsHKEHUE HECYILETO TPOCa, COOTBETCTBYIOIIEE PACUETHOM TEMIIEpaType;
€ — pacCTOsHUE OT OMOPHI /10 MEPBON MPOCTOM CTPYHBI, Tad. 12.

0,=00=9n O =0y

’M’

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

0

JomnycTtum ,4To : M = 5 ;
N = (gx - O *e)*z
2
Torya ¢popMyJsia CTpesbl IPoBeca HECYIIEro Tpoca MPUMET BUJ:
M N

F, = oK +—
(KT,
[loncraBnss 3nauenust Tx u3 tabn. 18 npousBoaum pacuersl. [logaHHBIM pacyeToB CTPOUM
MOHTa)KHbIE KPUBBIE JIJIS IBYX 33JIaHHBIX MOJIETOB MEXKIY OMOpaMH KOHTAKTHOM CeTH Ha
MUJUTAMETPOBOH Oymare. Pe3ynbprarsl pacaeToB cBoguM B Tabm. 18 (cMm. mpaktudeckoe 3arstaeNe 11)
IMopsiiok BHINOJIHEHUS



Ornpeaenutsb CTpenbl MIPoBeca HArpy>KEHHOTO HECYIIIETO TPOca.

[TocTpouTh MOHTaXHBIE KPUBBIE.

Conepsxkanue oTyeTa

OrnpezeneHne cTpenbl IpoBeca HArpy>KEHHOTO HECYILEr0 TPOCa.

10. MoHTa)XHBIC KPUBBIC JIUIS IBYX 3a/IaHHBIX TIPOJICTOB MEXKTy OITOPAMU KOHTAKTHOW CETH.
BrIBOaBI.

©oo~No

6. KoHTpompHBIE BOIIPOCH
7. Yro Takoe cTpena mpoBeca Hecyliero Tpoca?
8. Ilouemy B pexxMMe MHHUMAJIBHOW TEMIIEPaTyphl MAKCUMAIBHOMY HATSDKEHUIO COOTBETCTBYIOT
MUHUMAJIbHbIE CTPEIbI IIpoBeEca?
9. Yro Takoe MOHTaXHast TaOJIMIIa U MOHTAXKHBIE KPUBEIE?
10. J1nst yero He0OXOAMMO CTPOUTH MOHTAXHbIE KpPUBBIE?
IIpakTH4YecKkoe 3aHATHE
Tema 15.1 ABTOMAaTH3HPOBAHHbIE CHCTEMbI YIIPABJICHUS
Tema: O3HakomiieHHE C 000PYJOBAaHUEM HSHEPrOJUCIETUYEPCKOrO MMyHKTa
Ieab padoThi: O3HAKOMUTHCS ¢ HOPMAMU BPEMEHHU Ha IPOM3BOJICTBO PA0OT HA KOHTAKTHOM CETH.

Hopwmbl BpeMeHn 1 HOpMaTUBbI YUCIEHHOCTH Ha TEXHUYECKOE OOCIIYyKHUBaHUE U TEKYLIUH PEMOHT
YCTPOMCTB KOHTAaKTHOM CETH IOCTOSHHOTO U IIEPEMEHHOr0 TOKa M IIYHKTOB I'DYNIMPOBKU CTAHLIUN
CTBIKOBAHHUS 3JIEKTPUDULIIMPOBAHHBIX JKEJIE3HBIX JOpOr (Jajiee HOPMBI BPEMEHHM M HOPMAaTHUBBI
YHUCICHHOCTH) TMpEJAHA3HAYEHbl [UId OpraHM3aluM, IUIAHHPOBAaHUS M HOPMHUPOBAHUSA TpyJa
ANEKTPOMEXAHUKOB U 3JIEKTPOMOHTEPOB KOHTAKTHOM CETH, BBINOIHAIOMIUX PaOOTHI 10 TEXHUYECKOMY
00CITy’)KUBaHUIO U TEKYLIEMY PEMOHTY YCTPOMCTB KOHTAaKTHOW CETH B pailOHaX KOHTaKTHOH CETH -
MO/IPa3/ICNICHUSAX IUCTAHIIUH 3JIEKTPOCHAOKEHUS.

Hopmbl BpeMeHM M HOpMATHBBI YMCIEHHOCTH pa3paboTaHbl B cooTBeTcTBUHU ¢ [losokeHuem o
cucteMe HopmupoBanus Tpyna B OAO «PXK/», yrBepxaennsiM pacnopskeanem OAO «PXKJD» ot 3
utonist 2006 r. Ne 1350p. B ocHOBY pa3paOoTKi HOPM BPEMEHH U HOPMATUBOB YHCIEHHOCTHU TOJIOKEHBI:

- Cramgaptr OAO «PXI» CTO PXI 1.12.001-2007 «YcrtpoiicTBa »>neKTpuUKaud u
anekTpocHaOxkeHus. TexHudyeckoe obcimykuBaHUe M peMOHT. OOuire TpeOOBaHUs», YTBEPKIACHHBIN
pacnopsikerreMm OAO «PXK» ot 29 nexabps 2007 r. Ne 2496p ¢ mociieayromuMA U3MEHEHUSIMH B
penakuuu pacnopspkeHnit OAO «PXK Iy ot 16 ampenst 2008 r. Ne 806p, ot 31 aexadps 2009 r. Ne 2763p
u oT 29 nexabpst 2010 . Ne 2761p;

- Texnonoruyeckue kapTel Ha pabOTHI MO0 COAEPKAHUIO U PEMOHTY YCTPOMCTB KOHTaKTHOM CETH
NEKTpU(PUINPOBAHHBIX Kee3HbIX Jopor. Kuura 1. Texandyeckoe o0cayXKHUBaHUE U TEKYIUI PEMOHT,
yTBepKIeHHbIE JlemapTaMeHTOM 3JieKTpruduKanuy u daekTpocHadkenus ot 14 gexadps 2009 r. Ne [13-
868-115/1-2;

- HHcrpykuuss 1o 06e30MmacHOCTH A JEKTPOMOHTEPOB KOHTAKTHOM CETH, YTBEpXIEHHas
pacniopspkerreM OAO «PX]I» ot 16 gexadps 2010 r. Ne 104;

- IlpaBuna 0e30MacHOCTH MpPH HKCIUTyaTalluM KOHTAKTHOW CETH M YCTPOMCTB 3JEKTPOCHAOKEHUS
aBTOOJIOKUPOBKH xele3HbIX gopor OAO «PXK/», yreepxaennsie pacnopsibkenueM OAO «PXK» ot 16
nekadbpst 2010 r. Ne 103;

- TEXHUYECKHE XapaKTePUCTHKH UCIIBITATEbHBIX M M3MEPHUTEIBHBIX TPUOOPOB, MPUCTIOCOOTICHUN U
UHCTPYMEHTA;

- (hOTOXPOHOMETPAKHBIC HAOIIOICHHS.

Hopmbl BpemMeHM OTpakaloT 3aTpaThl TpyJa Ha H3MEpHUTENb pabOThl BCEX MCIOIHUTEICH.
KonnuecTBeHHBINM cOCTaB UCIOIHUTENEH MPUHAT B COOTBETCTBUU C neicTBytommMu B OAO «PXK]I»
IpaBUJIaMM W HMHCTPYKLHUSMH, B 3aBHCHUMOCTU OT CJIO)KHOCTH M OO0beMa BBINOJHSIEMBIX paloT.
W3MeHeHNne YHMCIIEHHOCTH HCIIOJIHUTENEH HE MOXKET CIYXXUTh OCHOBAaHHEM JJIsi U3MEHEHHUS HOpPM
BpPEMEHHU.

HaumenoBanust mnpodeccuit pabounmx M IODKHOCTEH NPHUHATHL corjacHo OOmepoccuiickomy
kiaccudukaropy npodeccuit padbounx, JOKHOCTEH cimykamux U TapuHbix paspsanoB (OK 016-94,
Mocksa, 2005 1.). Paspsapl kBamudukamuu padOYMX MNPHHATHE coryiacHO EnuHOMy TapudHO-
kBamuukanonHomy crpaBoyHuky (ETKC Beimyck 56, 1984 r1.) m cOopHuky TapudHO-



KBaJTM(UKAIIMOHHBIX XapaKTEPUCTUK pab0UMX, 3aHATHIX HA JKEJIE3HOAOPOKHOM TpaHcnopte (Mockaa,
IIBL MIIC, 1999 r.).

KpamudukanmonHast XxapakTepUCTHKA dJIEKTPOMEXaHUKa MPUHSITA cornacHo pacrnopsokeHnio OAO
«PXI» ot 18 urons 2006 r. Ne 1505p «OO0 yTBepKIeHMM KBATU(PHUKAIMOHHBIX XapaKTEPUCTHK U
paspsaoB OIUIaThl Tpyda AOMKHOCTEM PYKOBOIMTENEH, CIEUUANIMCTOB W CIY’KAIlMX OTKPBITOTO
aKIoHepHoro oduiectsa «Poccuiickue jxene3Hble JOPOr».

Hopmamu BpemMeHM 1 HOpMaTUBaMU YMCIEHHOCTH YUYTEHBI CIIEYIOIINE KaTEerOpuH 3aTpat pabouero
BpeMeHu: onepatuBHoe Bpems (Tor), moaroroButenpHO-3akmounTenbHoe Bpems (Tm3), Bpems Ha
oOciyxuBanue pabouero mecra (To6), Bpems Ha OoTAbIX U TUyHbIe HagoO0HOoCTH (ToTN).

K oneparuBHomy BpemeHH Tor OTHOCHUTCS BpeMs Ha:

- HEMOCPEJICTBEHHOE BHINIOJHEHUE PadOT MO0 TEXHUYECKOMY OOCITYKHUBAHUIO U TEKYILIEMY PEMOHTY
YCTPOMCTB KOHTAKTHOM CETH;

- YCTAaHOBKY 3alIUTHBIX U MOHTAKHBIX PUCIIOCOOJICHU;

- IOIBEM Ha M30JIMPYIOLIYI0 ChEMHYIO BBIIIKY, BBIIIKY aBTOMOTPHUCHI (IPE3UHBI), OMIOPY, JIECTHUILY
U CITyCK C HUX;

- IEpeMEIlIeHHUE BBIILIKU B Ipoliecce paboThl;

- COOpKY ¥ pa300pPKy UCTIBITATEIBLHBIX CXEM;

IIpakTH4yeckoe 3aHsATHE
Tema 15.1 ABTOMAaTH3HPOBAHHbIE CHCTEMbI YIIPABJIEHUS
Tema: O3HakOMJIEHHE C anapaTypoil TeJIeMeXaHUKU KOHTPOIMPYEMOI0 yHKTa (ITOICTAaHI1H )
Lesab 3aHATHA: U3YyUUTH COZIEpKaHUE PAdOT MO NPOBEPKE COCTOSHUS, PETYJINPOBKE U PEMOHTY
CEKLIMOHHBIX U30JISITOPOB CO CTEKJIOIUIACTUKOBBIMU WU (apPOpOBBIMU BCTaBKAMHU.

OGopynoBaHue: CEKIMOHHBII U30JSTOP WM MaKET CEKIIMOHHOTO U30JISITOpa.

IIpucnocodenns: TMHEHKa, 1EPEBIHHBIA OPYCOK, HAXKIaYHOE MTOJIOTHO.

Kpartkue TeopeTnyeckue cBeIeHHsI:

CCKI_II/IOHHBIG H30JIATOPBI JOJIPKHBI obecnieynuBaTh HAaACKHYIO U30JISIOUI0 U IIaBHBIN Nnepexoa nmo HuM
IMOJIO30B TOKOIIPUEMHHKA C YCTaHOBHeHHOﬁ CKOPOCTBIO HA TAHHOM Y4YacCTKeE. Hx MMPUMCHAIOT B
OCHOBHOM Ha CTAHIHU IJIF MMOIICPEYHOI0 CCKIIMOHUPOBAHUA KOHTAKTHOM CETH.

Tun ceKMOHHOTO U30JIATOpa BEIOUPAETCS B 3aBUCUMOCTH OT HOMUHAJIBHOTO HAaNPSKEHUs
KOHTAaKTHOM CETH, KOJIUYECTBA KOHTAKTHBIX IIPOBOOB, YCTAHOBICHHOW CKOPOCTH JABUKECHUS I10E3/10B,
MecTa NPUMEHEHHUS U CTENeHHU 3arpsi3HeHus atMmocdepsl. KOHCTPYKIHS CEKLIMOHHBIX U30JISITOPOB
npeaycMaTpuBaeT 3G GEeKTHBHOE TalIeHUe dJIEKTPUIECKOM TyTH Ha JTyTOTacCUTEIbHBIX yCTPOHCTBAX.

CeKIMOHHBIC U30JSITOPHl MOHTUPYIOT B MIEPBOM TPETH MPOJIETA TAK, YTOOBI HIXKHSISI IIIOCKOCTh
CKOJIbKeHUs Haxoauiach Ha 20-30 MM BBIIIE COCEHUX TOYEK MOJBECAa KOHTAKTHOTO MpoBoja. [lepen
MOHTaKOM BCE J€TaJIM CEKUMOHHOIO U30JISTOPA CIEAYET TIIATEIBHO POBEPUTH, @ U30JIATOPBI U
CKOJIb3YHBI THIATCJIBHO OYHUCTUTH OT JIFOOBIX BHUJIOB 3arpA3HCHHA, HC JOITYyCKas JIA 9TUX uenef/i
MPUMEHEHNE XMMHYECKU aKTUBHBIX BEIIECTB, CIIOCOOHBIX BBI3BATh X MOBPEKACHHUE WIH HAPYIIICHUE
AHTUKOPPO3UHNHOTO MOKPBITHS JACTaCH.

CGKHHOHHBIﬁ H30JIATOP B IUIAHC CICAYCT pacrojaraTtb Tak, 9TOOEI €ro MmpoaoJjibHaA OChb COBIIaaala C
OCBIO 110J1I03a TOKOIIPUEMHHUKA. MaxkcumanbHOE OTKJIOHEHHE HE JOJDKHO IMMPCBLIIATH 100 MMm.

Merannnyeckue CKOJIB3YHbI, AYTOOTBOAAIIUE U JYT'OraCUTCIIBHBIC pora nNpru U3HOCE B IJIIOCKOCTH
CKOJIbXKEeHUs Oosiee 5 MM IoAJICXKaT 3aMCHE.

ITpoBepKy COCTOSIHUS, PETYJIUPOBKY U PEMOHT U30JSTOPOB IPOU3BOIAT 1 pa3 B roz.



Pa6ora Ha CU MokeT ObITh BBIIIOJIHEHA CO CHATUEM HANPSIKEHUS U 3a3€MJIICHUEM KOHTaKTHOW CETH
VI TI0J1 HAIIPSIKECHUEM.

PaboTa nox HanpskeHUEM Ha CEKIIMOHHOM M30JISTOPE BBITOJIHACTCS [0 HApALy U IPUKa3y
sHeproaucneryepa. [lepen Beigaueit npukasa Ha paboTy SHEProAKUCIEeTYEp JODKEH BKIIOUUTS (1o Y,
TVY) cexMOHHBIN pa3beIMHUTENb, APAJUICIIbHBIA 3TOMY CEKLIHOHHOMY HU30JIATOPY WM BbIIATh
IIPUKA3 Ha IEPEKIIOYCHUE TAKOBOTO BPYUYHYIO.

Jlo Hauana pabGoThI OCIIE MOMYUYSHHS IPUKA3a HAa CEKIIMOHHOM M30JISITOPE YCTaHABIUBAIOT
LIYHTHPYIOLIYI0 IEPEMBIUKY.

IIpoBepKa COCTOSIHMSI 1 PEMOHT CEKLIMOHHOI0 M30JI51TOPA:

1. HpOBCpI/ITL COCTOSAHUC KPCIJICHHUA U CTCIICHD 3arpA3HCHHOCTH U30JIATOPOB B HCCYIIIEM TPOCE, a
TAKXE COCTOAHHE HECYIIETO TPOCa, NCII0JIb3YA HABCCHYIO JICCTHUIY 3M.

2. OcMOTpETh U OUUCTUTD U30JIATOPHI OT 3arpsA3HEHMS.

3. [IpoBepuTh IIMHBI MYTH YTEYKU TOKA MO HU30JIATOpaM, KOHPUTYPALIUIO TyrOTaCUTEIbHBIX POTOB,
COCTOSHHUC MCTAJIJIIMYCCKUX CKOJ'IBSYHOB, BeJ'II/I‘II/IHy BO3ILYHIHI>IX SaSOpOB, HAIC)KHOCTH erl'IJ'IeHI/Iﬂ
BCeX JieTaiei.

4. IIpoBepuTh COCTOSTHUE 3BEHBEBBIX CTPYH, 32)KUMOB, PACIIOPOK, KOPOMBICET U HATSKHBIX MYy (T,
BAJIMKOB U IITIJIMHTOB.

5. HpOBCpI/ITL COCTOSAHHUEC U IMOCAAKY CTBIKOBBIX 3aKUMOB B MECTaX COCAUHCHU A CUc pa60LII/IM
KOHTAKTHBIM ITPOBOAOM.

6. ITpoBepuTh NpaBUIBHOCTH MOJI0XKEHUS U perynupoBku CH (mposepstot nonoxxenue CHU no BricoTe,
nosjoxxeHue npoaoibHoit ocu CU, nonoxxenue CU 1o OTHOLIEHUIO K PacloIO)KEHHOMY HaJl HUM
BPE3HOMY H30JISITOPY Ha HECYILIEM TPOCE).

7. IlpoBepuTthb MpaBUILHOCTH perynupoBku CU (mepemeras Boiab Hero Opycok, KOTOPbIi TOHKeH
IUTABHO MEPEXOJIUTh C OJHOIO CKOJIb3yHA Ha APYroil 0€3 NCKPUBJICHUS U OTPHIBA).

IHopsiiok BeINOTHEHHUs PA0OThI:
1. OnucaTh Ha3HAUYEHUS U TPEOOBAHUS, IPEIBABISEMbIE K CEKIIMOHHOMY H30JIATOPY .

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

3. Onpenenuth KaTeropuio padoT Mo MpaBUIaM TEXHUKH 0€30TTaCHOCTH, TEPEYUCIIUTD
OpTaHHU3aI[MOHHBIE U TEXHUYECKHUE MEPONPUITHS, KBATU(UKAIIMOHHBIC TPyl PYKOBOAUTENS padoT,
YJIEHOB OpUTaJIbI.

4. BBINOJHUTD PEBU3UIO CEKITMOHHOTO U30JIATOPA, COTJIACHO BHIIICU3I0KEHHBIM YKa3aHUSIM
(ITpoBepka cocrosiaus u pemoHT CH) 1 pykoBoACTBYsCh [IpaBuiaMu yCTpoHCTBa U TEXHUYECKOM
JKCIUTyaTaluu KoHTakTHou cetu (JI5).

5. Cnenatb BBIBOJ O COCTOSIHUM H30JISITOPA.

6. Odopmuts oTué€T. CrenaTh BHIBOABI IO BHITOJTHEHHOMY 3aHATHIO.
KoHTpoJibHbBIE BONIPOCHI:

1. Ins1 uero nmpeaHa3HA4YE€HbI CEKIIMOHHBIE U30JISITOPHI?

2. B xakux MecTax yCTaHaBJIMBAIOT CEKIIMOHHBIE N30JISITOPHI?



3. Kakue ycTpoiicTBa B KOHCTPYKIIMH CEKIIMOHHBIX U30JISTOPOB MPEAHA3HAYEHBI JIJIs TAIICHUSI TyTH?

4. Kakne ocHOBHBIE MEpHI 0€30MaCHOCTH HEOOXOIMMO BBINOJIHATH MPH MPOU3BOICTBE pabOT HA
CEKIIMOHHOM H30JISITOpE?

5. ITouemy HEOOXOIMMO MPOBEPATH MPABUIIBHOCTD MOJIOKEHUSI U PETYINPOBKU
CEKIIMOHHOT'0 U30J1ATOpa?

6. [Touemy BO Bpems MpoX0/1a TOKOMPUEMHHUKA IO CEKIIMOHHOMY H30JIITOPY MOXET BO3SHHUKATh
ANIeKTpUYecKas ayra?

Tema 15.1 ABTOMATH3HUPOBAHHBbIE CUCTEMBI YIIPaBJIeHUS
IIpakTn4yeckoe 3aHsATHE
Tema: [loctpoenue cxembl cOopa u nepefaur HHGOPMaMU Ha KOHTPOJIUPYEMOM ITyHKTE

HeJsb 3aHATHSA: U3YyUUTH COJEPKaHKE PAOOT IO IPOBEPKE COCTOSHUS M PETYIUPOBKE U30IUPYIOILEr0
COIPSIKEHUS.

OobopynoBanue: MakeT U30JIMPYIOIIETO CONPSIKEHUST aHKEPHBIX YYACTKOB MJIM Ha3BaHHBIN y3€i1 Ha
HOJINTOHE KOHTAKTHOM CETH.

IIpucnocodienns: TMHEHKa, HAXKIAYHOE MT0JIOTHO, JIEPEBSHHBIN OpyCOK, HA0Op raeyHbIX KIHOUEH.
Kpartkue Teopernuyeckue cBeleHHs

HSOHHPYIOHIG@ COIIPAKCHUEC aHKCPHBIX YHACTKOB CIIYXXUT AJIAd PasACICHUA MMTaHUS HAa OTACJIbHBIC
CCKIHNU YYAaCTKOB KOHTAKTHOM CETH. I/Isoﬂnpyromee COIIPSAKCHUC TOJIKHO obecneynuBaTh MpoOaOJIBHOC
B3aMMHOC€ IEPEMEIICHHUE IIPOBOJOB ITPU TEMIICPATYPHBIX U3MCHCHHAX, a TAKXKE IUIaBHEIN nepexon
I10JI03a TOKOIIPUECMHHUKA C KOHTAKTHOTO IIPOBOJIa OAHOI'O aHKCPHOI'0 YHYACTKa Ha KOHTAKTHBIN IpoBOa
APYyroro 1mo yCiIoOBUAM KOHTAKTHOI'O HAXXaTUA oe3 YXyAIICHUA TOKOChEMA U CHUKCHU A
yCTaHOBHCHHOﬁ CKOpPOCTH.

Ha MNEPEroHax U I'yxux IMmyTAaX KEJIC3HOAOPOKHBIX CTaHI_II/Iﬁ HCO6XO,Z[I/IMO IMPUMCHATD:

N3onupyromue conpskeHus (BO3IyIIHbIE TPOMEXKYTKH) Ha MPSIMBIX U KPUBBIX y4acTKax IMyTH
panuycom 6osee 2000M — TpeXIpoOIEeTHBIE WK YETHIPEXIPOJICTHBIE, HA KPUBBIX YUaCTKaX IyTH
paanycom 2000M 1 MeHEE U B CTECHEHHBIX MECTaX 10 UX PACTIOPSKEHUIO — TPEXIPOJIETHBIE.

He AO0IMYCKACTCA COBMCIIATh Ha U30JIUPYIOIIHUX COMPAKCHUAX KOMIICHCUPOBAHHBIC U
MMOJIYKOMIICHCUPOBAHHBIC ITOABCCKU.

Ha uzonupyroriem conpsbKeHUd TOPU30HTAIIBHOE PACCTOSHUE MEK/Ty BHYTPEHHUMH PACCTOSHUSIMHU
pabounX KOHTAKTHBIX MPOBOJOB JIOJKHO OBITH 550MM. Eciu o BETpOBBIM OTKIOHEHUSM
MIPOBOJIOB Ha JACHCTBYIOIIUX YYaCTKaX TaKOE PACCTOSHUE HE MOXKET OBITh JOIMYIIEHO, OHO MOXKET
cocTtaByisITh 400MM Ha KOHTAKTHOM CETH MOCTOSIHHOTO ToKa M SO00MM — MepeMEeHHOr0 TOKa.
JomycTumble OTKJIOHEHHS OT yKa3aHHBIX 3HAU€HUM =50MM MpU CKOPOCTHOM ABMXKEHUU 70 160
KM/9 1 £40MM TIpu CKOPOCTHOM JIBMKeHUH OT 161 — 200kMm/4. PaccTostHue ot pabouero
KOHTAKTHOTO ITPOBOJIA JI0 HIKHEH TTOBEPXHOCTH Bpe3HOTO (hapPhopoBOro U30JIATOPA MPH IBYX
KOHTAKTHBIX MPOBOJIAX JIOJDKHO COCTaBIATh 250+ 20MM Mpu 0THOM KOHTAKTHOM TPOBOJIE
300+20mm.

BeprukansHOe paccTosHUE OT paboyero KOHTAaKTHOTO MTPOBOA IO HUKHEH MMOBEPXHOCTH
1aJKOCTEPKHEBOTO MOJTUMEPHOI0 H30JISTOpa TOIAKHO cOCTaBiATh 300+20MM, a 10 HUKHEHN
MOBEPXHOCTH TJIAJIKOCTEPKHEBOTO U30JIUPYIOIIETO 3JIEMEHTA, J0ITYCKAIOIIET0 B3aUMOJIEUCTBHE C
TOKONPUEMHUKOM — 200+20MM.

Hepexozl TOKOHpI/IéMHI/IKa C KOHTAKTHOI'O IpOBOJa OJHOI'0O aHKCPHOI'O yJaCTKa Ha KOHTAKTHBIM
MpoOBOA APYTOTr0O aHKEPHOI'O YHACTKA JOJIKCH PACTIOJIAaraTbCia B CCPCANHE IIEPEXOAHOIO nponéTa y



TPEXIPOJIETHBIX COMPSKEHUI Ha JUIMHE 8 — 12M U y YeThIpeXNpoJIeTHBIX CONpPsbKEHNH Ha e 10
— 15M no o0Ge CTOPOHBI OT CpeHEN MepeX0oaHOMN OMOPHI.

@uKCcaTOPhl, CTPYHBI U JIEKTPUUECKHE COETUHUTENHN CIIelyeT pa3MellaTh Tak, YTOObI
obecrneynBaiach U30JISAINS aHKEPHBIX YYaCTKOB IMPU BO3MOKHBIX TEMIIEPATYPHBIX U3MEHEHUSX.

HopmaiibHO pa3oMKHYTbIE H30JIMPYIOLINE COMPSKEHUS TOJDKHBI ObITh 000PYA0BaHbI 3aIIUTHBIMU
YCTPOKCTBAMM OT IIEPEKOTOB IIPOBOJOB JIEKTpUUECKON 1yroi. Ha myTsx ¢ AByXCTOPOHHUM
JIBIDKEHUEM 3alllUTHbIE yCTPONUCTBA OT MEPEHKOrOB JOJDKHBI ObITh B 000MX HAINPABICHUSIX.

[TepexoaHble OMOPHI KOHTAKTHOM CETH, OTPAHNYMBAIOLIUE U30JIUPYIOLIEE CONPSKEHUE, JOKHBI
AMETh OTJIMYNTEIILHLIN 3HAK — qcpeayromuecd 4€ThIpC YCPHLIC U TPU OeJple T OPHU30HTAJILHBIC
nosocsl. IlepBas onopa 1o HalpaBJICHUIO JBH)KEHUS 110€30B, KPOME TOr0, JOIOIHUTEIBHO
0003Ha4yaeTcs BEPTUKAIbHON YEPHOU MT0JIOCON. 3HAKM HAaHOCSTCS HEITOCPEICTBEHHO Ha OIOPHI MU
3aKpEIJICHHbIE HA HUX LIUTHI.

HpI/I MMOCTOAHHOM TOKE, KPOMC TOI'0, IPUMCHAIOTCA CUTHAJIBHBIC CBECTOBBLIC YKA3aTCIIN «OHyCTI/ITL
TOKOIIPUCMHHUK», UMCIOIIUEC CUTHAJIBHOC 3HAYCHUC IIPU IMOABJIICHHU HA HUX MI/Il"aIOH_[eI‘/JI CBCTHH.[CI\/'ICH
ITIOJIOCHI.

Hepe):[ HeﬁTpaHBHBIMH BCTaBKaMU YCTAaHABJIMBAIOT NMPCAYIIPCAUTCIbHBIC TIOCTOAHHBIC CUTHAJIBHBIC
3HaKH «OTKIIIOYUTH TOK.

[Ipu BeIMOTHEHNH PAaOOTHI HEOOXOIMMO OCMOTPETH U30JIUPYIOIIEe CONPSHKEHHE, IPOBEPUTH BCE
HOPMHPYEMBIE pa3MepPbl, IPOBEPUTH COCTOSIHUE IIPOBOJOB U 3JIEMEHTOB CONPSHKEHHUS.

W3onupyroiiee conpsikeHue MpoBepsoT 1pa3 B roj1, odpaias BHUMaHUE Ha IUIABHOCTh IIEpexo/ia
TOKOIIPUEMHHUKA, COOTBETCTBUE TPEOOBAHUSAM TEXHOJOTUUYECKON KapThl, YUePTEKEH MPUMEHEHHBIX
KOHCTPYKIIUH.

[IpoBepKy COCTOSIHUSA, PETYJIUPOBKY U PEMOHT U30JUPYIOLIETO COMPSIKEHUS CIIEAYET MPOU3BOAUTH
B CIEAYIOLIEM MOPSAIKE:

- IPOBEPUTH 30HY NIEPEX0/1a TOKOIIPUEMHHKA C OJTHOTO aHKEPHOI'O Y4acTKa Ha IPYrou U MecTa
[0JIXBaTa TOKOIPUEMHUKAMH KOHTAaKTHBIX IIPOBOJIOB, UCIOJb3Ysl IepeBSHHBIN Opycok. [lepBrie
IIPUEMHBIE CTPYHBI B 30HE MTPOX0/1a 01032 TOKOIMPHUEMHHUKA JOJIKHBI OBITh IBOWHBIMH;

- IPOBEPUTH PACIIOJIOKCHNUEC KOHTAKTHBIX ITPOBOJOB B IIJIAHE,

- IPOBEPUTH PACCTOSTHHE MO BEPTUKAIHM MEXy pab0ouuMH U HepabOUUMHU KOHTAKTHBIMHU
npoBoaaMu. [Tpu HE0OX0IMMOCTH MTPOU3BECTH PETYIUPOBKY 10 BEPTUKAIHU C IIOMOILBIO CTPYH, a
110 TOPU30HTAIN — ITyTeM U3MEHEHHs MOJIOKEHHS (PUKcaTopa Ha MEPEXOIHBIX ONOpax;

- MPOBEPUTH PACTIOIOKEHHE HECYIITUX TPOCOB. B MecTe nmepecedeHus BEeTBEH OTXOIAIIETO Ha
AHKEPOBKY U pab0dYero HECYMUX TPOCOB HE JIOJKHO OBITh KacaHUsl. 3a30p MEXKIY HUMU JIOJDKEH
OBITH HE MeHee S0MM;

- yOeIUTHCS YTO TOJIOKEHUE (PUKCATOPOB, CTPYH M DJIEKTPUUECKUX COSTUHUTENECH 00ecTieYnBaeT
U30JISIIIAIO CMEKHBIX aHKEPHBIX YYACTKOB MPH JFOOBIX BO3MOKHBIX TEMIIEPATyPHBIX U3MEHEHUSX;

- IPOBCPUTH BHCIIHUM OCMOTPOM COCTOAHUC OTJIMUYUTECIHLHOU OKpaCKH Ha NCPEXOAHBIX OIIOPAX;

- IPOBEPUTH BHELTHUM OCMOTPOM BUIMMOCTb U COCTOSIHUE CUTHAJIBHBIX CBETOBBIX yKa3aTenen
«OnyCcTUTh TOKOIPUEMHHUKY;

- IPOBEPUTH MOJIOKEHUE IPY30B OTHOCUTEIBHO 3€MJIM M HEMOJBMXKHOT'O 0JIOKA KOMIIEHCATOpa.
[IpoBeputh paboTy KOMIEHCATOPa, IPUIIOJAHUMAS U OIIyCKas IPy3bl pyKamu;

- IPOBEPUTH COCTOSIHUE, OTPETYJIMPOBATh U IIPOU3BECTU PEMOHT IIPOBOJOB U 3JIEMEHTOB
COIPSKECHMUS,



- IPOBEPUTH MPABUILHOCTh YCTAHOBKU Ha MEPEXOHBIX OTOpax (pUKcaToOpoOB OTXOIAIMINX HA
AQHKEPOBKY BETBEH KOHTaKTHBIX MTPOBOIOB. PUKCATOPHI JODKHBI KPEMHUTHCSA HA HEU30JIUPOBAHHBIX
IPSIMBIX KOHCOJISIX WIIM (PUKCATOPHBIX KPOHILITEHHAX OMOP BBIIIE YPOBHS HOMUHAIBHOM BBICOTHI
KOHTaKkTHOTro npoBoaa Ha 600+200mMM Ha yyacTkax nmoctostHHOro toka u 700+200mMM Ha yyacTkax
NEPEMEHHOr0 ToKa. Ha M3011MpOBaHHBIX KOHCOJISAX YKa3aHHOE PAacCTOSIHUE JOJKHO cocTaBUTh 900
MM;

- IPOBEPUTH COCTOSIHUE KOPOMBICEJI Y aHKEPHBIX OIIOPH BPE3HBIX U30JIATOPOB y MEPEXOAHBIX OIIOP
B BETBSIX IOJIBECKH, OTXO/ISIINX HA aHKEPOBKY. PaccTosiHue oT paboyeil BETBU KOHTAKTHOTO
IPOBOJIA 10 HU3a KOPOMBICIIA T0JKHO ObITh He MeHee 300mMM. PaboTa Ha Bpe3HBIX U30JIATOPAX
IIPOM3BOJUTCS NP 3aBELIEHHON 110 00€ CTOPOHBI U30JIATOPA NEPEHOCHON LTYHTUPYIOLIEH 1LITaHTe,
a Ha HECYILEM TPOCE C UCIIOJIb30BAHNEM HAaBECHOU JICCTHHIIBI;

- IPOBEPUTH COCTOSIHUE HUIEH(OB CEKIIMOHHBIX Pa3beAMHUTENEH U POrOBBIX Pa3psAHUKOB B
MeCTax IMOJIKIIOYEHHS UX K KOHTAKTHOH I10JIBECKE.

ITopsinok BbINOJIHEHUSA
1. Onucath Ha3HauUEHUE U TPEOOBAHUS, IPEIbSIBISIEMbIE K H30JIUPYIOIIUM CONPSIKEHUSIM.
2. HauepTuTh cXeMy M30JMPYIOLIETO CONPSDKEHUS C YKa3aHUEM BCEX Pa3MEPOB U radapUTOB.

3. Ocy1ecTBUTh MPOBEPKY TEXHUUECKOTO COCTOSIHUSL U PETYJIMPOBKY U30JIMPYIOLIETO CONPSIKEHUS
10 BBIIIEHU3JIOKEHHON METOIMKE U PyKOBOACTBYSICh IIpaBuiamu ycTpoiicTBa U TEXHUYECKOU
JKCIUTyaTallud KOHTAaKTHOU CETH.

4. Onucath NOPSAAOK BBIIIOJHEHUS padOT MO MPOBEPKE U PETYIUPOBKE UIOIUPYIOLIETO
COMPSIKEHHUSL.

Conep:xxanue oTyera
1. Onucanue Ha3HauUEHUS U TPEOOBAHUMN, PEABIBISIEMBIX K H30JUPYIOLIUM COMPSKEHUSM.
2. CxeMma M30JIMPYIOLIEro CONMPSKEHUsI ¢ YKa3aHWEM BCEX pa3MepoB U rabapHTOB.

3. Onucanue nopsika MpoBEPKHU TEXHUYECKOTO COCTOSIHUSL U PETYJIMPOBKH U30JUPYIOLIETO
COMPSDKEHMSI 110 BBIIIEU3TI0KEHHOW METOIUKE U PyKOBOACTBYsCh [IpaBuiiamu ycrpolicta u
TEXHUYECKOH DKCILTYaTallMi KOHTAKTHOMN CETH.

4. Onucanue NopsAKa BRIMOJHEHUs padoT MO MPOBEPKE U PETYIUPOBKE U30IHUPYIOIIETO
COMPSIKEHHUSL.

5. BeiBoAbI.
KonTposbHbIe BONMPOCHI
1. ;s 9ero mpeaHa3HAYCHBI U TIe Pa3MEeIaloTCsl H30JIUPYIONTUE COMPSHKEHUS?

2. [loueMy B cepeaiiHE MIEPEXOTHOTO MPOJIETA IPOBO/IA CONMPATAEMBbIX KOHTAKTHBIX MTOJIBECOK
JIOJKHBI HAXOIUTHCS B OIHOM TOPU30HTAIBHON TIIOCKOCTH?

3. Uro obecrieunBaeT U30JISAIMIO CEKIIMA KOHTAKTHOM CETH IPYT OT JIPYyTa B U30JUPYIOIIEM
COMPSIKEHUU?

4, Hoquy HU30JIMPYHOIINUE COMPSKCHUA HE UCIIOJB3YIOT JJISI U30JIAUU ITPOJOJIbHBIX CGKHHﬁ?

5. Kakum 1071KHO OBITH TOPU3OHTATIBHOE PACCTOSTHUE MEKIY BHYTPEHHUMU PACCTOSIHUSIMU
pabourx KOHTAKTHBIX MPOBOJIOB HA M30JIMPYIOLIEM COMPSKECHUU?

6. Kakue curaanbHbIe OrpaskAeHUs yCTaHABIMBAIOT IEPE]] U30JIUPYIONMM CONPSHKEHUEM TIPU
Pa3IUYHBIX POJaX TOKa?



Tema 15.1 ABTOMAaTH3HPOBAHHBbIE CHCTEMbI YIIPABJICHUS

IIpakTHyeckoe 3aHATHE

Tema: UccrnenoBanue B3auMoAelcTBU Kaga ypaBiaeHHUs MOJCTaHLIuel U paboyero Mecta
JHEProJaucIeTIEpa Ipy nepeaade KOMaHa TENeyIpPaBICHU

Lesab 3aHATHA: U3YyUUTH COZIEpP’KAaHUE PAOOTHI 1O MIPOBEPKE COCTOSIHUS U PEryJIUPOBKE BO3AYIIHOM
CTPEJIKH.

OO0opynoBanme: MaKeT BO3LyIIHON CTPEIIKH.
IIpucnocodJienus: 1uHelKa, OTBEC, AEPEBSIHHBIN OpyCOK, HAXKAaYHOE MOJIOTHO.
Kpatkue TeopeTuueckue cBeleHHs

Bo3ayminbie cTpenku 10JKHBI 00eCIieunBaTh IJIaBHBIN, 0€3 y1apoB U UICKPEHUH, TIEPEXO0/] 101032
TOKOTIPUEMHUKA C KOHTAKTHBIX IMPOBOJIOB OAHOTO MYyTH (Che3/1a) HA KOHTAKTHBIE MPOBOJIA IPYTOTO,
CBOOOJHOE B3aUMHOE IEpEMEIICHNE MT0JIBECOK, 00Pa3yIOIINX BO3AYIIHYIO CTPEJIKY, U
MUHHUMAJIbHOE B3aUMHO€ BEPTHKAIbHOE IMEPEMEILIEHNE KOHTAKTHBIX ITPOBOJIOB B 30HE MOAXBATa
IMOJIO30M TOKOIIPUCMHHUKA ITPOBOJA ITPUMBIKAIOIICTO ITYTH.

BOSI[yH_IHBIe CTPCJIKH HaJ OOBIKHOBEHHBIMH U NEPCKPECTHBIMU CTPCIOYHBIMHA NIEPCBOJAMU U HAJ]
TIIYXUMH IEPECCUCHUAMU HYTCI;'I JOJIDKHBI OBITh (bHKCHpOBaHHBIMI/I ¢ o0ecrnieyeHHEM BO3MOKHOCTH
B3aUMHBIX TPOAOJIBbHBIX HepeMemeHHﬁ KOHTAKTHBIX IIPOBOJOB. Ha BTOPOCTCIICHHBIX ITYTIAX
AOITYCKACTCsA IMMPUMEHATH He(bI/IKCI/IpOBaHHBIe BO3YIIHBIC CTPECIIKHU.

Texkymuit peMOHT BO3IYIITHOM CTPEJIKH BBITIOJHIETCS COTJIACHO TeXHOJoTHUecKuM Kaptam[10] u
MIPELYyCMAaTPUBAET: ITPOBEPKY PACIIOI0KEHUSA TOUYKH NIEPECEUEHUS] KOHTAKTHBIX MPOBOJIOB
OTHOCHUTEIBHO CTPEJIOYHOT0 NEPEBOJIA, TPOBEPKY OrPAHUYUTEILHON HAKIaJAKU, TPOBEPKY
COCTOSTHUSI HECYIIINX TPOCOB, KOHTAKTHBIX IPOBOIOB U (PUKCAIIMU CTPEJIKH, IIPOBEPKY CTPYH,
3JIEKTPUYECKUX COCTUHUTEIIEH.

HpOBepKa COCTOSAHUA U PCryJIMPOBKA BO3AYUIHBIX CTPCJIOK HA ITTABHBIX ITYTAX CTAHIIUN
IMPOU3BOJUTCA 2 pas3a B roa, Ha OCTAJIbHBIX IMYTAX — 1 pa3 B ol B HHKCTICPCUHUCICHHOM IMOPAIKE.

[IpoBepka paBUIIBHOCTH PACIOI0KEHUS TOUKH NIEPECEUEHHSI KOHTAKTHBIX ITPOBOIOB,
00pa3yIoLINX BO3IYIIHYIO CTPENKY, OTHOCUTEIBHO CTPEIIOYHOTO MEPEBO/Ia IPOU3BOIUTCS OTBECOM,
KOTOPBIN 3aKPEIISIETCS B TOUKE MEPECEUEHUs HECYIIUX TPOCOB U OITyCKAETCsl BEPTUKAIIBHO.
[Tepeceuenne KOHTAKTHBIX IPOBOJOB, 00PA3yIOIIUX BO3IYLIHYIO CTPEJIKY HA OOBIKHOBEHHOM
CTPEJIOYHOM I1E€PEBO/IE, I0JKHO OTCTOSATH OT OCH MPSIMOTO U OTKJIOHEHHOTO IyTH Ha 360-400 MM 1
HaXOJUThCS B TOM MECTE, TJIe PACCTOSIHUE MEKIAY BHYTPEHHUMH I'PAaHSMH FOJIOBOK
COCIMHUTEIIbHBIX PEIhCOB KpecTOBUHBI cocTaiisgeT 730-800 mm.

H3mepenue nosioxeHus 30HbI MOXBaTa M0JI030M TOKOIPUEMHUKA KOHTAKTHBIX TPOBOJIOB
IMPUMBIKAOIIETO WU MEPECEKACMOI0 IMTyTHU U IMMOJIOXKCHUSA KOHTAKTHBIX ITPOBOIOB BETBEH
BO3JIyIITHOM CTPEJIKM B 30HE MOAXBAaTa UX TOKOMPUEMHUKOM IO BBICOTE OCYILECTBISAETCSA
yCTpOfICTBOM, HMUTHUPYIOIIHUM TOKOIIPUECMHUK. 3o0Ha moaxBaTa MmojJ030M TOKOIIPUEMHHKA
KOHTAKTHBIX ITPOBOAOB ITPUMBIKACMOI'0 UJIM IEPECCKACMOT'O ITYTHU OOJIKHA GBITB PAacCIIOJIOKCHA Ha
pacctostnuu 630-1100 MM OT OCH TaHHOTO MY TH.

B 30He nmoaxBaTa BeTBEH HE TOMYCKAETCs HATUYHE KAaKUX-TH00 38KUMOB 3a UCKITIOUEHHUEM
32KMMOB KpETICHUSI OTPAaHUYUTENbHOM HakIaaku. [Ipu HeoOX0MMOCTH BHITTOTHSIETCS
peryJMpoBKa MPOBOJIOB IO BHICOTE C TOMOIIbIO BEPTHUKATIBHBIX CTPYH.

Jlist obecriedeHust OMHOBPEMEHHOTO MOIbeMa KOHTAKTHBIX IMPOBOJIOB 000UX My Tel (Che3na) B
MECTe UX NepeceueH s YCTaHABIMBAIOTCS OTPaHUYNTENIbHBIC HAKJIAIKU Ha KX IbIii KOHTAKTHBIN
POBOJ IMIaBHOTO Iy TH JnHOM 1500 MM mutst ctpenok 1/6 u 1/9, 1700 mm — mst 1/11 1 2000 mm —



st 1/8 u 1/22 (anmuHa orpaHUYUTENBHON HAKIIAIKK yKa3aHa MEXKIy BaJMKaMH (PUKCHUPYIOIIHX
32)KHMOB).

PaccrosiHre Mex 1y OrpaHHYUTEIbHOM HAKIaIKOM U KOHTAaKTHBIM IIPOBOJIOM, Ha KOTOPOM OHa
yCTaHOBJIEHA, JOJDKHO OBITH 13-15 MM.

['onoBku 6051TOB (PUKCUPYIOLINX 32)KUMOB, KPEISIIIUX OTPAHUYUTENBHYIO HAKIIAIKY, TOJIKHbI ObITh
pa3BepHYTHI K KOHTAKTHOMY IPOBOJY MPUMBIKAIOLIETO IMyTH (ChE3/a).

[IpoBepsitoT cOCTOSHUE U TPABUIIBHOCTD PACIIOIOKEHNS OTPAaHUUNTENBHON HAKIIAIKU U Y3JI0B €€
KpEIUICHUS K KOHTAKTHOMY IIPOBOJY. IIPU HEOOXOUMOCTH IPOU3BOAT PEryIUPOBKY.

[TpoBepstoT cocTosiHME pabOYNX MOBEPXHOCTEH KOHTAKTHBIX POBOJOB B 30HE BO3TYIIHOM
ctpenku. OOpaaoT BHUMaHUE Ha OTCYTCTBHE 110J100€B TOKOIPUEMHHKA, MECTHBIX U3HOCOB,
HAIUTBIBOB WK noArapoB. [Ipu He00X0AMMOCTH NUTHU(YIOT TOBEPXHOCTU HAXKAaYHOW OyMarou.
OcMaTpHBaOT U 3aMEHSIIOT 32KUMBbI, UIMEIOIINE TPEIIUHBI, PAKOBUHBI HJIM KOPPO3UIO OOJITOB.

[Tpy 0GBIKHOBEHHOM CTPEIOYHOM IEPEBOJIE IIEKTPUUECKUE COSAUHUTENN KOHTAKTHBIX IOJIBECOK
YCTaHABJIMBAIOTCS HA PACCTOSIHUM 2-2,5 M OT TOUKH [1€PECEUEHUSI KOHTAKTHBIX IIPOBOJIOB B
CTOPOHY OCTpPSIKa CTPEJIOYHOI0 NepeBoa. JJONMOIHUTENbHBIEC NEKTPUIECKUE COETUHUTEIN
YCTaHABJIMBAIOTCS B CTOPOHY KPECTOBHHBI HA PACCTOSHUU 2-2,5 M OT 30HBI I0JIXBATA.

[Ipu nepexpecTHBIX NEPEBOJAX U TIIYXUX NEPECEUEHUSIX Iy TEU JIEKTPUUECKUE COEAUHUTEIN
KOHTaKTHBIX TIOJIBECOK pa3MeNIaloT ¢ 00€UX CTOPOH BO3IYIIHON CTPEJIKH Ha pacCTOSHUU 2-2,5 M
OT 30HBI IOIXBATa B CTOPOHY KPECTOBHUHBI.

HpOBepHIOT IMPaBHUJIBbHOCTb YCTAHOBKH U COCTOSHHUE DJICKTPUUCCKUX COGI[PIHHTGJ'IC?I. HI/ITaIOH_[I/Ie
3aXUMBI JOJI?KHBI OBITh YKOMIUICKTOBAHBI KIIMHBAMU U HAJACKHO 3aKPCIIJICHBI HA KOHTAKTHOM
IMpOBOJC.

Ha paccrosstaun 800-1000 MM OT 30HBI TOAXBaTa B CTOPOHY KPECTOBHHBI CTPEIIOYHOTO MEPEBOIA
JOJIKHBI OBITh YCTAHOBIICHBI IBOIHBIE BEPTUKAIBbHBIE 3BEHBEBBIC WU CKOJB3SIIINE CTPYHBIL.

CKomp3sI1I1e CTPYHBI yCTaHABIMBAIOTCS MPHU TMOJyKOMIIEHCHPOBAHHOI MOJIBECKE B COOTBETCTBUH C
rpadukom [2].

BMecTo cKONMB34IMUX CTPYH MOTYT IPUMEHSTHCS YCTPONCTBA OJJHOBPEMEHHOTO NTOABEMA
KOHTaKTHBIX IPOBOIOB BO3AYIIHOW CTpenkH. JlomyckaeTcsi IpUMEHEHUE MePEKPECTHBIX THOKUX
CTPYH M JKECTKUX PacIOpOK.

HpOBepﬂIOT COCTOSIHMEC 3BCHBEBBIX UJIM CKOJIB3AIINX CTPYH.
Taksxe MpoBeEPSIIOT:

- COCTOSIHME aHTUKOPPO3HOHHOTO MOKPHITHS CTAIBHBIX U3/1€IUN U, TPU HEOOXOAUMOCTH, OKPACUTh
UX MacCJISTHOW KPAacKOil;

- COCANMHCHUEC COCANHUTCIIbHBIMU 3a)KUMaMU MCKIAY coOon HECyHIuX TpOCOB
IMMOJIYKOMIICHCHUPOBAHHBIX ITIOJABCCOK Hall TOYKOM MEPECCUCHUA KOHTAKTHBIX IIPOBOAOB;

- y371bI (PUKCALMK KOHTAaKTHOTO MPOBO/IA, HAKJIOH U MPOJOJILHOE MepeMeIlleHNe TOMOTHUTEIILHOTO
CTEepKHA (PUKCATOPa B MECTE KPEIJICHHUS €ro K KOHTAaKTHOMY ITPOBOJLY, U3MEPSIOT BBICOTY CEUCHHS
KOHTAKTHBIX MPOBOJIOB Ha BCEH UIMHE BO3AYIIHOM CTpeNKHU, 0OpaTHUB BHUMaHKHE Ha 30HY MO/IXBATa;

- paccTOsIHKE OT PaboYero KOHTAKTHOTO IPOBOJIA IO OCHOBHOTO CTEPXkKHS (PUKCATOPa, OHO JOJKHO
coctaBiATh 350 — 400 MM ans npsimbix 1 400 — 500 MM 11t 0OpaTHBIX (PUKCATOPOB U
(UKCHPYIOIIUX TPOCOB.

C noMomuibio peiiku U ypOBHSI IPOBEPSIOT MOJIO0KEHUE KOHTAKTHBIX MTPOBOJIOB B 30HE MOJXBAaTa.
[TpoBepsIOT NPaBUILHOCTD PETYJIMPOBKHU U IJIABHOCTDH MEPEXO0/a M10JI03a TOKOTIPUEMHHKA C



KOHTaKTHOTO MTPOBOJIAa OJHOTO ITyTH HA KOHTAKTHBIN MPOBOJ IPYTOTO IyTH NEepEMEIIEHIEM PEHKH
(Opycka) B TOpH30HTaIBLHOM MoNIokeHuu ¢ yeumnrem He meHee 100 H (10 kre).

Iopsinok BHINOJTHEHUS

1. HauepTtuth cxemy pacrosioKeHHs IPOBOJOB HAa BO3IYIIHOM CTPENIKE C YKa3aHUEM OCHOBHBIX
peryaupyeMbIX pasmMepoB.

2. 3y4nTh TEXHOJIOTHYECKYIO KapTy U TUIIOBYIO HOPMY BPEMEHHU, IPOBEPKU COCTOSIHUS U
PEeryJIMpOBKY BO3YILIHOW CTPEIIKH.

2. HpOBepI/ITL COCTOSIHHUC BO3,[[y1].IHOfI CTPCJIKHU Ha MAKETEC, CIICAYS PCKOMCHAALNAM, N3JIOKCHHBIM
BBIIIIC.

3. Ilpu BbIIOJIHEHUH paObOThl HA MAaKETE KOHTAKTHON IIOJIBECKH BBIIBUTH OTKJIIOHEHUS OT IIpaBuin
YCTPOMICTBA U TEXHUYECKOM IKCILTyaTallud KOHTAKTHOU ceTH. CenaTh BbIBOJ O COCTOSIHUU
BO3JIyLLIHOU CTPEJIKU.

Conep:xaHue oTyeTa

1. Cxema pacrnoio;keHus MPOBOAOB HA BO3AYIIHON CTPEJIKE C YKa3aHUEM OCHOBHBIX
peryJIiupyeMsbIX pa3MepoB.

2. Onucanue nociae0BaTeIbHOCTH BBIIOIHEHUS paboT 10 MIPOBEPKE COCTOSHUS U PETYIHPOBKE
BO3JIyLITHOW CTPEJIKU.

3. Onucanuie NpoOBEPKU COCTOSTHUS BO3IYIIIHOW CTPEJIKM HA MAKETE U €€ TeOMETPUUYECKHUX
apaMeTpoB.

4. BbIBOJI O COCTOSTHUM BO3TyIITHOM CTPEJIKH.

5. BBIBOIBI.

KoHTpoJbHbIE BOPOCHI

1. ChopmynupyiiTe Ha3HAYCHHUE BO3IYIITHON CTPEITKH.

2. [Inst uero He0OX0IMMO KOHTPOJIUPOBATh MOJI0KEHUE MPOBOOB Ha BO3AYIIHON CTpenKe?
3. K ueMy MOXeT npuBecTH pa3peryJMpoBKa BO3AYLIHON cTpeiaku?

4. C xaKkoil NeprOANYHOCTHIO MPOU3BOIAT PEBU3UIO BO3TYIIHOM CTPEIKU LEIMTHON KOHTAaKTHON
MOJBECKH JUIS TJIABHBIX ITyTeW CTaHLUH, /U1 OOKOBBIX ITyTEH CTaHIIUH?

5. Kak ONpCACIINTG 30HY OAHOBPEMCHHOI'O ITIOAXBATAa ITPOBOJIOB Ha BOSHYMHOﬁ CTpCJ’IK@?

Tema 15.1 ABTOMAaTH3HPOBAHHBIE CHCTEMBI YIIPABJICHHUS

IIpakTHYeckoe 3aHATHE

Tema: VccnenoBanue B3aMMOACHCTBHS INKada ympaBieHUs MOJACTaHLIMEH U paboyero mecra
JHEpProJucIeTIepa pyu NprueMe TeIECUTHAIIN3alun

Lesab 3aHATHSA: U3YYUTH COACPIKaHUE PAOOT MO MPOBEPKE COCTOSHUS U PETYIHPOBKE U3OIUPYIOIIETO
COTIPSIKCHMUS.

O0opyaoBanmne: MaKeT U30JIUPYIOLIETO CONMPSKEHNS aHKEPHBIX YYaCTKOB MJIM Ha3BaHHBIN y3ei1 Ha
MIOJINTOHE KOHTAaKTHOM CETH.

IIpucnoco6JieHus: TuHEHKa, HAKIAYHOE IMOJIOTHO, IEPEBSIHHBIN OPYCOK, HA0OP ra€yHBIX KITFOUCH.

KpaTKne TCOPETHYECCKUE CBCACHUA



N3onupytomiee conpsykeHUE aHKEPHBIX YUYAaCTKOB CIIYKHT Ul pa3esieHus] MTUTaHUs Ha OTJEJIbHbIE
CEeKI[MM yYaCTKOB KOHTAKTHOM ceTH. M3onupytoliee conpspkeHne JOKHO 00ecieyuBaTh
IPOJOJIBHOE B3aMMHOE IIEPEMELIECHHE ITPOBOJIOB IIPU TEMIIEPATYPHBIX U3MEHEHMSIX, a TAKKE
IUTaBHBIN NEpexo/1 M0J103a TOKOMPUEMHHUKA C KOHTAKTHOT'O ITPOBO/Ia OJJHOI'O aHKEPHOTO yyacTKa Ha
KOHTaKTHBIA TIPOBO/I IPYTOT'O 110 YCIOBUSAM KOHTAKTHOTO HaXaTHs 0€3 yXyAIIeHUS TOKOCheMa
CHW)KEHHUS yCTAHOBJICHHON CKOPOCTH.

Ha INEPETOHAX U I'NTYXUX ITYTAX KCIEC3HOJOPOKHBIX CTaHIUHN HCO6XOI[I/IMO IIPHUMCEHATE!:

N3onupyromue conpsikeHus (BO3LyIIHbIE TPOMEKYTKH) Ha IPSIMbIX U KPUBBIX yUacTKax IyTH
panuycom 6osee 2000M — TpeXIpoiIeTHBIE WK YETHIPEXIPOJICTHBIE, HA KPUBBIX YUaCTKAX IyTH
pamuycom 2000M 1 MEHEe U B CTECHEHHBIX MECTAX 110 UX PACHOPSKEHUIO — TPEXIIPOJIETHBIE.

He nomyckaercst coBMeniaTh Ha U30JIMPYIOIINX CONPSDKEHUAX KOMIIEHCUPOBAHHBIE U
HOJYKOMIIEHCUPOBAaHHbIE MO/IBECKH.

Ha uzonupyromieM conpsieHUH rOpu30HTAIbHOE PACCTOSHUE MEX/Ty BHYTPEHHUMHU PACCTOSTHUSIMU
pabouuX KOHTAKTHBIX MPOBOAOB JAOJKHO ObITh S50MM. Eciit 1o BETpOBBIM OTKJIOHEHUSIM
IIPOBOJIOB HA JIEUCTBYIOUIMX yYaCTKaX TAKOE PACCTOSTHUE HE MOXKET OBITh JAOMYIIEHO, OHO MOKET
coctaBiATh 400MM Ha KOHTaKTHOW CETH MOCTOSHHOTO TOKa U S00MM — IEPEMEHHOT0 TOKA.
JlonycTrMble OTKJIOHEHHSI OT YKa3aHHbIX 3HaueHUN £50MM IpyU CKOPOCTHOM JBHkKEeHHH 110 160
KM/4 1 £40MM 1IpH CKOPOCTHOM JBMKeHUH OT 161 — 200km/u. PaccTosinue ot pabouero
KOHTAaKTHOTO ITPOBOJIa /10 HUKHEH MOBEPXHOCTH Bpe3HOro (appopoBOro U30ISATOpa MPU IBYX
KOHTAKTHBIX MPOBOJAX JOJKHO cOCTaBIATh 250+ 20MM npy 0THOM KOHTAKTHOM IIPOBOJIE
300+20mm.

BeprtukansHoe paccTosiHue OT pabouero KOHTAKTHOTO MPOBOJA 10 HUKHEH TOBEPXHOCTH
I1aJKOCTEPKHEBOTO MTOJTMMEPHOI0 HU30JITOpa T0IAKHO cocTaBiATh 300+20MM, a 10 HUXKHEH
MOBEPXHOCTH TJIAJIKOCTEPKHEBOTO U30JIUPYIOIIETO SJIEMEHTA, 0Ty CKAIOIIET0 B3aUMOJIEUCTBHE C
TOKOTIPUEMHUKOM — 200+20MM.

[Tepexon TOKONIPUEMHHKA C KOHTAKTHOTO MPOBO/Ia OJTHOTO AHKEPHOTO YYacTKa Ha KOHTAKTHBIH
IPOBO/J IPYrOro aHKEpHOI'0 yyacTKa JOJKEH pacroyararbCs B CepeinHe MepexoHOro Npoiéra y
TPEXIPOJIETHBIX CONPSKEHUI Ha JUIMHE 8 — 12M U y YeThIpeXNpoJIETHBIX CONpPsKEHNH Ha e 10
— 15M 1o 00e CTOPOHBI OT CPETHEH MEPEXOTHOM OTOPHI.

@uKCcaTOPBbl, CTPYHBI U JIEKTPUUECKHUE COETUHUTENHN CIIelyeT pa3MenaTh Tak, YTOObI
o0ecrieuynBasiach U30JISIIMS AHKEPHBIX YYaCTKOB IPH BO3MOXKHBIX TEMIIEPATYPHBIX N3MEHEHHSX.

HopmanbHO pa3oMKHYTbIE H30JIMPYIOLIME COMPSKEHHS JOJDKHBI OBITH 000PYA0BaHbI 3aIIUTHBIMU
YCTPOKCTBAMH OT IIEPEKOT0OB IIPOBOJOB JIEKTPUUECKON yroi. Ha myTsax ¢ AByXCTOPOHHHUM
JIBIDKEHUEM 3alllUTHbIE yCTPOHCTBA OT MEPEHKOrOB JOJKHBI ObITh B 000MX HAINPABICHUSIX.

IIepexoHbIe OMOPBI KOHTAKTHOW CETH, OTPAaHUYMBAIOIINE N30JUPYIOIIEE CONPSIKEHUE, TOIKHBI
UMETb OTIMYUTENbHBIN 3HAK — Yepe Iy IOIIUECs YeThIpe YepHbIE U TP Oesble TOPU30HTAIbHBIE
nosiockl. [IepBast oropa o HarpaBJIEHUIO IBUKEHHUS I10€3/10B, KPOME TOT0, TONOJIHUTEIBHO
0003HayaeTcs BEPTUKAIBHOM YepHO MOJI0COM. 3HaKU HAHOCSTCS HEMOCPEICTBEHHO HA OMOPHI WK
3aKpEIJICHHBIC HA HUX IIUTHL.

[Ipu nocTossHHOM TOKE, KpPOME TOTO, IPUMEHSIOTCSI CUTHAJIbHbIE CBETOBBIE YKa3aTenu «OmyCcTUTh
TOKOIIPUEMHUK)», UMEIOIUE CUTHATIBbHOE 3HAYCHHUE TIPH NOSABJICHUH Ha HUX MUTAIOLIEH CBETALLEHCS
IIOJIOCHI.

Hepe,u HeﬁTpaHBHLIMH BCTaBKaMU YCTAHABJIMBAIOT MPCAYIPCAUTCIbHBIC IOCTOAHHBIC CUTHAJIbHBIC
3HaKH «OTKIIIOYUTH TOKY.

[Ipu BeIMONTHEHNH PAOOTHI HEOOXOAUMO OCMOTPETh U30JUPYIOIIECE COMPSIKEHUE, IPOBEPUTH BCE
HOPMHUPYEMBIE pa3Mepbl, IPOBEPUTH COCTOSHUE TIPOBOJIOB U 3JIEMEHTOB COTIPSKEHUSI.



W3onupyroniee conpsikeHre MpoBepsoT 1pa3 B rox, oOpalias BHUMAHNE HA IUIABHOCTb NIEPEX0Aa
TOKOIIPUEMHHKA, COOTBETCTBUE TPEOOBAHUSIM TEXHOJIOTHUECKOM KapThl, YePTEKEH MPUMEHEHHBIX
KOHCTPYKIHUH.

IIpoBepKy COCTOsIHUS, PETYIUPOBKY U PEMOHT U30IMPYIOLIErO CONPSIKEHUS CIeAyeT IPOU3BOAUTH
B CIEAYIOIIEM MOPSAIKE:

- IPOBEPUTH 30HY M1E€PEX0/1a TOKOIIPUEMHHUKA C OJHOTO AHKEPHOT'O YYacTKa Ha IPYro U MecTa
[0/JIXBaTa TOKONIPUEMHUKAMU KOHTAKTHBIX ITPOBOJIOB, UCIOJIB3YsI epeBsAHHbIN Opycok. IlepBbie
[IPUEMHBIE CTPYHBI B 30HE [TPOX0/1a 101032 TOKOIPHUEMHHUKA JTOJIKHBI OBITH IBOWHBIMH;

- IPOBCPUTH PACIIOJIOKCHNUEC KOHTAKTHBIX ITPOBOJOB B IIJIAHE,

- IPOBEPUTH PACCTOSTHUE MO BEPTUKAIN MEXy pab0ouuMH U HepabOUUMHU KOHTAKTHBIMHU
npoBoaaMu. [Tpu He0OX0IMMOCTH MTPOU3BECTH PETYIUPOBKY 110 BEPTUKAIHU C IIOMOILBIO CTPYH, a
110 TOPU30HTAIIN — ITyTEM U3MEHEHHS MOJI0KEeHH (PUKcaTopa Ha MEePEeXOIHBIX OIOpax;

- IPOBEPUTH PACIIOJIOKEHNE HECYIITUX TPOCOB. B MecTe nepeceyeHus BETBEH OTXOASINEr0 Ha
AHKEPOBKY U pabodYero HECYMUX TPOCOB HE TOJKHO OBITh KacaHUsl. 3a30p MEKIY HUMU JIOJDKEH
OBITE HE MeHee S0MM;

- yOeAUTHCS YTO TOJIOKEHUE (PUKCATOPOB, CTPYH U DJIEKTPUUECKUX COSAUHUTENICH 00ecTieYnBaeT
U30JISIIUIO CMEKHBIX aHKEPHBIX YYACTKOB MPH JTFOOBIX BO3MOKHBIX TEMIIEPATyPHBIX U3MEHEHUSX;

- IPOBEPUTH BHCIIHUM OCMOTPOM COCTOSAHUE OTIINYHUTEITLHOM OKpaCKH Ha NEPEXOJHBIX OIOpax;

- IPOBCPUTH BHCIIHUM OCMOTPOM BUANMOCTDb U COCTOAHUEC CUTHAJIBHBIX CBETOBBIX YKaSaTCJ'Ief/'I
((OHyCTI/ITL TOKOIIPUECMHHK

- IPOBEPUTH MOJIOKEHUE IPY30B OTHOCUTEIBHO 3€MJIM M HEMIOJBMXKHOTO 0JI0OKa KOMIIEHCATOpa.
[IpoBeputh paboTy KOMIEHCATOPa, IPUIIOJHUMAS U OIIyCKas IPy3bl pyKamu;

- IPOBEPUTH COCTOSTHUE, OTPETYJIMPOBATH U IPOU3BECTU PEMOHT MPOBOJOB U AJIEMEHTOB
CONPSIKEHHUS;

- IPOBEPUTH MPABUIBHOCTh YCTAHOBKH Ha NIEPEXOIHBIX ONOPax (PUKCATOPOB OTXOAIINX Ha
AHKEPOBKY BETBEM KOHTAaKTHBIX IPOBOIOB. DUKCATOPBI AOIKHBI KPENIUTHCS HA HEM30JIUPOBAHHBIX
NPSMBIX KOHCOJISIX WM (PUKCATOPHBIX KPOHIITEHHAX OIMOp BHIIIE YPOBHS HOMUHAIBHOM BBICOTHI
KOHTakTHOro nposozaa Ha 600+200mMM Ha yyacTkax moctostHHOro Toka 1 700+200mMM Ha ydacTkax
NIEPEMEHHOT0 TOKa. Ha M301MpOBaHHBIX KOHCOJISAX YKa3aHHOE PacCTOSIHUE JOJDKHO cocTaBUTh 900
MM;
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- IIPOBEPUTH COCTOSTHUE KOPOMBICEN Y AaHKEPHBIX OIIOPHU BPE3HBIX U30IATOPOB Y MEPEXOAHBIX OIIOP
B BETBSIX MOJIBECKH, OTXO/SIINX HAa aHKEPOBKY. PaccTosiHue ot paboueit BeTBH KOHTAaKTHOTO
IIPOBO/IA 1O HU3a KOPOMBICIIA JOHKHO ObITh HE MeHee 300mMM. PaboTa Ha Bpe3HBIX M30J5TOpax
HPOU3BOIUTCS MPH 3aBEUICHHOH 110 00€ CTOPOHBI H30JIATOPa NEPEHOCHOM HIYHTUPYIOIIEH IITaHTe,
a Ha HECYIIEM TPOCEe C HCIOIb30BAaHUEM HABECHOM JIECTHHUIIBI;

- IPOBEPUTH COCTOSTHUE LUICH(OB CEKIIMOHHBIX pa3beIMHUTEIICH U POTOBBIX Pa3psIHUKOB B
MeCTax MOJKIIIOYEHHS X K KOHTAKTHOW ITOJBECKE.

IHopsiaok BHINOJHEHHUS
1. OnucaTth Ha3HaYeHHE U TPEOOBAHUS, IPEABSIBISIEMbIE K U30JIUPYIOLINM COTPSIKEHUSIM.
2. HauepTuTh cXeMy M30JIUPYIOLIETO COMPSIKEHUS C YKa3aHUEM BCEX Pa3MEPOB U rabapuTOB.

3. Ocy1ecTBUTh NPOBEPKY TEXHUYECKOTO COCTOSIHUS U PETYJINPOBKY H30IMPYIOLIETO CONPSKEHUS
I10 BBILIECU3JIOKEHHOM METOIUKE U PYKOBOACTBYICH IIpaBunamu ycTpoiicTBa U TEXHUUECKOU
JKCIITyaTalluy KOHTAKTHOU CETH.



4. Onucath NOPSAAOK BBIIIOJHEHUS pabOT MO MPOBEPKE U PETYIUPOBKE U30JUPYIOLIETO
COIPSDKEHMSL.

Conep:xaHue oT4yeTa
1. Onncanue Ha3HAYCHUS M TPEOOBAHUH, IPEIBSIBIIEMBIX K H30JIHPYIOIIM COTIPSHKCHUSIM.
2. CxeMma M30JIMPYIOIIETro COMPSHKCHHSI ¢ YKa3aHUEM BCEX pa3MepoB U rabapuToB.

3. Onucanue nopska MpoOBEPKU TEXHUUECKOTO COCTOSIHUS U PETYJIMPOBKHU U30JUPYIOLIETO
CONPSHKEHMS 110 BBIIEU3II0KEHHOW METOJMKE U PYKOBOJACTBYsICh lIpaBuiamu ycrpoiicTBa u
TEXHUYECKOH DKCILIYyaTallMi KOHTAKTHOM CETH.

4. Onucanue NopsAKa BRINOJHEHUs padoT M0 MPOBEPKE U PETYIUPOBKE U30JIUPYIOIIETO
CONPSIKEHHUSL.

5. BBIBOIBL.

KonTpoJbHBIE BOIPOCHI
1. I yero npeaHa3sHauEHbI U I/I€ Pa3MEIIAI0TCS U30IUPYIOLINE CONPSKEHUs?

2. IloueMy B cepeariHE IEPEXOIHOTO MPOJIETA IIPOBOIA CONPATaEMbIX KOHTAKTHBIX II0JIBECOK
JTOJIKHBI HAXOAUTHCS B OTHOM TOPU30HTAIBHOM TIOCKOCTH?

3. Uto obecrieunBaeT M3OJSAIUIO CEKIIUNA KOHTAKTHOW CETH JIPYT OT APYyra B U30JIUPYIOIIEM
CONPSIKEHUU ?

4. IToueMy U30JIMPYIOIINE CONMPSHKEHUS HE HCTIOJIB3YIOT IJI U30JSIAN MPOOTBHBIX CEKIIH?

5. KakuM 10J1KHO OBITH TOPU30OHTAIBHOE PACCTOSTHUE MEKY BHYTPEHHUMU PAaCCTOSIHUSIMU
pabounX KOHTAKTHBIX MPOBOAOB HAa U30JIUPYIOLIEM CONPSKEHUH?

6. Kakne curnanbHbIe Orpa)KJIeHUsl yCTAaHABIMBAIOT MEpE]] N30JIMPYIOINM CONPSHKEHUEM MPH
pa3IM4YHBIX poAax Toka?

Tema 15.2

O0cay:kuBaHne aBTOMATU3UPOBAHHBIX CHCTEM yIPaBJIeHUS

IIpakTHYeckoe 3aHATHE

Tema: «IIpoBepka pabOTHI anmaparypbl SHEPrOAUCIIETYEPCKOTO ITyHKTa»

Ieab: mpoBepUTh TEXHUYECKOE COCTOSIHUE U OTPETYJIMPOBATh CEKITMOHHBIA Pa3beIUHUTENb.

1. OYHCTHUTPH U3OIATOPHI PAZBEIUHUTENS U U3OJISTOPHI IIIEH(POB OT 3arpsS3HEHHSI U OCMOTPETh
nx. He nomyckaroTcs ckomnbl Ha pedpax dapdopa obmeit momaasio 6omnee 3cM?, TPOIOTBLHEIE
Y paJiialibHbIE TPEIIMHBI Ha U30JISIIIUOHHBIX JIETANSIX U OKOHIIEBATENSIX, HAPYILICHHUE 3a/IeJIKU B
MeCTaxX COeIMHEHNN U30JISIIMOHHBIX JeTalell ¢ OKOHUeBaTesIMU. [Ipy HanTMInm u30a1umn
MEXy KOHCTPYKIHMEH pa3beIMHUTENS U OTIOPOM BHEIIIHUM OCMOTPOM MPOBEPUTH €€
coctosinue. He nomyckaercss MExaHH4eCKOe MOBPEKICHNE WX ITYHTUPOBAHUE U30JUPYIOIIUX
DJICMEHTOB.

2. OcCMOTpEeTh M 3a4MCTUTh KOHTAKTHBIE TTIOBEPXHOCTH TOJIBHIKHOTO HOXKA M HETIOJIBMKHBIX TyOOK
Ha)/TaYHBIM MTOJIOTHOM JI0 OJIeCKa, YaIUB HAILIBIBEI M 3ayCEHIIb. [IpOBEpUTH IETOCTHOCTH
THOKMX IIYHTOB M UX KPEIUICHHE K HOXKY | muHe. Ha Bce pe3pO0BbIe COeTMHEHMS] HAHECTH
CMa3Ky.

3. Ilpum HayMUMM qyroTacsIMUX POTrOB MPOBEPUTH UX KPEIUICHUE M OCMOTPETh. [Ipy OTKIIOUEeHNT
pa3beAMHUTENS HE IOMYCKAETCs CIETIEHHE POTOB. 3a4NCTHTh pora HaKJa4HOH Oymaroii 1o



OJiecka, ylalyB HAILIBIBBI U 3ayceHlbl. MI3HOC poros He AosmkeH npesbimarh 10%
MIOTIEPEYHOT0 CEUEHHUS.

4. TIpoBepHTb IUIOTHOCTh KOHTAKTa B MECTaX MPHUCOCTUHEHUS IIEH(POB K pazbeanHUTENO. [Ipn
MOJIKITIOUYEHUH UIeH (OB HE TOMYCTUTh PACCIOCHUS IPOBOJOB U MEPEKOC IUIALIEK 3aKUMOB,
yOeIuThCS B HAJIEKHOCTH 3aTSAKKU OOITOB.

5. IIpoBeputs cueMICHNE TAT C U30JIATOPAMH U 3aTSHKKY BCEX OOJITOBBIX COCTUHEHUH.

Pucynok 9.1. ITonoxkeHne KOHTaKTHBIX HOXel pazbeauauTens tuna PJIH/(-35/1000

6. [IpoBeputh npu
BKJIFOYCHHOM
ITOJIOKEHUU
pa3beIMHUTENS
ITOJIOKEHHUE OCH
KOHTaKTHBIX HOXKEH.
s
pa3zbeauHuTENeH
tuna PJIH/] -
35/1000
TOPU30HTAIILHBIE
2 OCH HOKEH JOJIKHBI
COBIIAJATh C
To4HOCTBIO 110 1°,
CMeEIIeHHE OCEH,
IIPU 3TOM, HE
JIOJDKHO TIPEBBINIATH
SmM (cm. puc 9.1).
OTKIIIOYHUTH
pa3beIMHUTENL U YOEIUTHCS, YTO KOHTAKTHBIE HOXKH TOBepHYIHCH Ha yroa 90— 91°. [Tpu oTknoneHnu
OT MPUBEICHHBIX 3HAYCHUH TIPOU3BECTH PETYIHUPOBKY U3MEHEHHUEM JUTHHBI BHY TPUIIOIFOCHOU TATH.

—_—_—

-
L

B
N
|_iJ
|
|

1 — mpu BKJIIOYEHHOM pazbeIUHUTETIEC
2 — IIpH OTKITIOYCHHOM Pa3beIUHHUTEEe

s pazseaunutens PKC- 3,3/3000 npoBepuTh NpaBHIIBHOCTH MOJIOXKEHUS HOXKA B «Ty0OKax». [Tepexkoc
HO’Ka WJIM OJTHOCTOPOHHEE €ro MpUJIeraHue He IOy CKaeTcs.

7.11poBepuTh KOHTAKTHOE HATSHKCHHUE U OTPETYJIMPOBATH €r0 N3MEHEHHUEM 3aTsDKKU TaeK Ha MIIIBKaxX
nameneit (PJIH/L -35/1000). IlnotHOCTH Mpusieranus Hoxei B «ryokax» (PKC- 3,3/3000) perynupyroT

W3MeHEeHHEM Ha)KaTHUsA CTaTbHON IIPY>XWHBI. KOppO3I/I$I IMPYXHWUHBI HE JOITYCKaCTCA.

8 HanecTu Ha Bce Tpymuecs yactu pazbeaunutenst cMasky HUMATUM — 201 win XKCTKD — 65, a Ha
KOHTaKTHbIE oBepXHOCTH — cMa3Ky [ITUATHUM — 101.

9. IIpoBepuTh COEAMHEHNE TATH C IPUBOJOM U C U30JIATOPOM pazbeaunurens. He nomyckaercs
MEXaHWYECKOE TTOBPEXKICHUE BCTABKH UM HAJTMYKUE HA HEU CIEIO0B MEPEKPHITHUSI.

HOpHI{OK BBITIOJITHCHUS 3aHATUS -

1. O3HaKOMHTBHCA C COMEPKAaHUEM pabOT MO MPOBEPKE COCTOSHUS CEKIIMOHHOTO Pa3beINHUTEINS.
Bri0pats kaTeropuro pador.



2. TlepeuncnuTh OpraHU3alMOHHBIC U TEXHUYECKHE MEPOTIPUSTHS TP padoTe B MOPSIKE UX
BBIITOJIHCHMUSL.

3. IlpousBectr pabOThI O MPOBEPKE U PErYIUPOBKE CEKLIUOHHOTO PA3bEIUHUTEINS 11O
BBIIIEN3JI0kEHHON MeToauke (IIpoBepka cocTOsHUSA, PEryINpPOBKa U PEMOHT Pa3beINHUTEINS )1
pykoBoacTBysch [IpaBunaMu ycTpoiicTBa M TEXHUYECKON SKCIUTyaTalMi KOHTakTHOM cetu (JIS).
4. Cnenatb BbIBOJ O COCTOSIHMM CEKIIMOHHOTO Pa3beAMHUTENSI COOTBETCTBYIOLIETO THIIA.

5.0¢bopmutp otuét. CrenaTh BHIBOABI IO BHINOJTHEHHOMY 3aHSTHIO.

KoHTpoiibHBIE BOIIPOCHL:

=

ChopmynupyiiTe Ha3HAUECHUE CEKITMOHHBIX Pa3beINHUTEICH.

Kaxk mpucoe1nHsIIOT CEKIIMOHHBIE Pa3beAMHUTENN K IPOBOAaM KOHTAKTHOM ceTH?

3. C ImOMOIIbIO KAaKOTO YCTPOKCTBA BKITFOYAIOTCS M OTKITIOYAIOTCS] CEKIIMOHHBIE PA3beANHUTEIIN?
Kakum 06pa3zom MOKHO POU3BOIUTH YIIPABICHUE ITUMH YCTPONCTBAMU?

4. B Kakux MecTaxX yCTaHaBIUBAIOT CEKIIMOHHBIE Pa3beTUHUTENH C 3a3EMJISIOIINMH HOXKaMH?

Uto HE0OXOaMMO MPOBEPSATH MIPU PEBU3NUU CEKITMOHHOTO U30JIATOpa?

6. Iloyemy Ha pa3beIUHUTEINSAX MOCTOSTHHOTO TOKA TYTOTACSIINE POra JOJKHBI PACXOAUTHCS

IIOCJI€ PACXOKJIEHUS KOHTAKTOB?

N

o

Tema 15.2
O6cnyxuBaHve aBTOMaTU3NPOBaAHHbLIX CUCTEM YINpaBeHUs

MpakTnyeckoe 3aHATHE

Tema : [IpoBepka paboThI anmapaTypbl KOHTPOJIUPYEMOTO MYHKTA B PEXKUME ITpUeMa KOMaH/IbI

yIIpaBJICHUS
Iesb: TPOBEPUTH TEXHUYECKOE COCTOSIHUE U PETYJIUPOBKA OTPAHUYUTEINS IEPEHANIPSIKEHNS.

1. TIpoBepuTh 3a3eMjI€HHE ONOPHI U PA3PSIHUKA, HAJAEKHOCTD IPUCOEAMHEHUS €0 K
TSATOBOMY PEJIbCY WJIM K CpPEeHEH TOUKe Jpoccelib-TpaHchopMaTopa, UX U30JIALHUIO OT
OIIOPBI KOHTAKTHON CETH.

2. [IpoBepuTh NPaBUIBLHOCTh YCTAHOBKH pa3psiIHMKA Ha OTIOPE, OTCYTCTBUE MPOBOJIOB, TPOCOB U
JPYTUX KOHCTPYKIUH B 30HE pabOThI TPyOUaTOro UM pOroBOro paspsIHHKa.

3. [IpoBepuTh KperieHNE pa3psTHAKA HAa KPOHIITEHHE U MECTa MOAKIIOUEHUS K HUM IIIeH(OB.
[IpoBepuThH COCTOSIHHE INEKTPOAOB PA3PSAHUKA, IPU HEOOXOIUMOCTH 3aUYUCTUTh UX HAKIAYHBIM
MOJIOTHOM

4. ITpoBepuTh GOpPMY ITyroracsiux poroB poroBoro pa3psaHUKa, JIUHEHKONW — BETHIUHY UCKPOBBIX
MIPOMEXYTKOB POTOBOTO Pa3psiIHUKA UM BHEIIHET0 UCKPOBOTO MPOMEXKYTKA TPyOUaTOTro pa3psIHUKA.
[Ipn HEOOXOAUMOCTH MPOU3BECTH PETYIUPOBKY U3MEHEHUEM JITTMHBI WM MOJIOKEHUS AJIEKTPO/Ia.

5. OuucTUTH H30JIATOPEIL OT 3arpsA3HCHUA U OCMOTPETh UX HA NPCAMET OTCYTCTBUA CKOJIOB, TPCIIUH U
p.



Tlopsook evinonnenus 3auamus:
1. O3HaKOMHTHCS C COJIEp)KaHUEM PaOOT MO MPOBEPKE COCTOSHHUS Pa3psITHUKA.
2. Omnucatph NPUHIUIT PabOTHI pa3psTHUKA COOTBETCTBYIOIIETO THIA, MECTA €T0 00sA3aTeIIbHON
YCTaHOBKH.

3. IlpousBecTu pabOTHI O MPOBEPKE U PErYIMPOBKE Pa3psIHHUKA 110 BHIIEU3TI0KEHHON METOTUKE
(ITpoBepka TEXHUUECKOTO COCTOSIHUS, PETYJIUPOBKA U PEMOHT pa3psAHUKA) U PYKOBOACTBYSACH
[IpaBuiamMu ycTpoiicTBa U TEXHUYECKOM KCITyaTalluu KOHTaKTHOU ceTH (JI5).
4 . Cnenatb BBIBOJI O COCTOSIHUM POIOBOI'O pa3psIHUKA COOTBETCTBYIOIIETO TUIIA.

5. O(I)OpMI/ITL OTUYET. C,ZleﬂaTL BBIBOJIBI 11O BBITTOJITHCHHOMY 3aHATHIO.

KoumponvHnuvie onpocawi:

=

Jli1s1 9ero mpeaHa3HaueHbl Pa3psIHUKN U KaKOTO THTIA OHU OBIBAIOT?

2. Yro Takoe orpaHn4MTeNN NepeHanpspkenuit? [louemy B nocienHee BpeMst OHU UMEIOT
MIPEUMYIIECTBEHHOE TIPUMEHEHNE?

W3 kakoro marepuaia BINOJHSAIOT BHYTPEHHIOIO TOBEPXHOCTh TPYyO4aToro paspsaHuxa?

4. TloyeMy B KOHCTPYKIIMH POTOBOTO Pa3psAHUKA IPUMEHSIOT JIBA TIOCIIECIOBATEIBHO
PacIoyIOKEHHBIX HCKPOBBIX POMEXKYTKA?

[Touemy HEOOX0AMMO COOIIIOAATH Pa3MEPbl HICKPOBBIX TPOMEKYTKOB?

6. C yeMm CBsA3aHBI OTPAHUYCHHUS B IPUMEHEHUH TPYOUATHIX Pa3psIHUKOB JUII KOHTAKTHOU ceTr?

w

o

Tema 15.2 O0ciy:kuBaHHe ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJIEHUS

IIpakTHYeckoe 3aHsATHE

Tema: [IpoBepka paboTHI anmapaTypbl KOHTPOIHPYEMOTO IMTyHKTA B PEXKUME TEICCUTHATH3AIIH

Henab 3aHATHSA: pacCMOTPETh Ha MPAKTHKE METOIbl M3MEPEHHs HM3HOCAa KOHTAKTHOTO IPOBOJA,
HAayUYUTBCA aHAJIM3UPOBATH IMPUYUHBI U3HOCA U PACCUYUHUTHIBATD CpGI[HHfI HU3HOC KOHTAKTHOI'O IIpOBOJAa B
AHKEPHOM y4acTKe.

Hcxonnble JaHHbIE: BAPUAHT UCXOIHBIX IAHHBIX 33]a€TCS IPETO/IaBaTeNIeM.

Tabmuia 28
Hcxonubie 1anHbIE

Ucxonubie Ne BapuanTa
TAHHBIE 1 2 3 4 5
1 3 4 5 6 7
Yucno 13870 14600 15330 16060 16790
MTPOIIIE TITNX
IOE3/I0B 3a TOI,
N>y
KpaTtHocTh TArm,a | 1 1,5 1 1,5 1
Ywucao 5110 4380 3650 2920 2190
AJIEKTPOIIOE3/10B
3a rofl, Non
Yucno cexumii, b | 4 6 8 6 4
H3noc 0,15 0,17 0,12 0,16 0,14
KOHTaKTHBIX
IIPOBOJIOB Ilo
MIPEABITY UM




U3MEPEHUIM

(mpeapLayIIHiz
ron)S's Mm2
Mapxka Md85 Md100 M®O 100 Md120 Md150
KOHTAKTHOTI'O
IpoBOJA
hl 10,72 11,70 10,43 12,82 14,4
o h2 10,70 11,69 10,40 12,81 14,41
g h3 10,69 11,68 10,44 12,8 14,43
5 « ha [10,68 11,71 10,43 12,79 14,39
2 % h5 10,69 11,69 10,44 12,77 14,4
2 g h6 10,67 11,71 10,42 12,8 14,42
g s h7 10,70 11,72 10,40 12,81 14,41
S h8 10,69 11,70 10,47 12,8 14,4
M h9 10,71 11,69 10,44 12,79 14,41
h10 | 10,68 11,70 10,43 12,81 14,42

KpaTtkue TeopeTnuyeckue cBegeHHs
[To ucxoaHbIM TaHHBIM JJI AHKEPHOT'O Y4aCcTKa KOHTAKTHOM MOABECKH MOXHO OIpPENEIUTh 3HaUCHHE
cpeaHero apu(pMeTHYECKOro 3HaYeHUsI BBICOThI KOHTAKTHOTO poBoAa hep 1o hopmyie:

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

Ah
cp n

y MM

I'e hi-hn- BeICOTA HU3MEPEHHOTO CEUCHHSI, MM, IO 33 JaHHIO

N-— KOJUYECTBO U3MEPEHHUI.

[To cpenneil BrICOTE ceueHHUS KOHTAKTHOTO MpoBOJa hep ¢ momomibio Tabmuil [2, mpuiioxenue 3]
OTIPEIETISITCSI CPETHUN H3HOC — CPEIHSS TUIOMIAIh U3HOIIEHHON YacTH CEUYEeHHsI MpoBoAa Su, MM2.
[To maHHBIM MOCJEIHUX U MPEIBIIYIINX U3MEPEHUN ONPEAEIIAETCS CPEIHUM U3HOC MTPOBO/Ia B AaHKEPHOM
y4acTKe 3a Mepruoj u3MepeHus mo Gopmyie:

AS =S —S ' wmm?

| o
rje S, MM?- TaHHBIE TIPEIBILYIIMX U3MEPEHNUH (TI0 3a/IAHHIO).
O01m1ee 9rcI0 MPOXOI0B IEKTPOIIOIBIKHOTO cocTaBa P onpenensercs popmynoii:

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

I'me Nox-— 9ucio mpomeanmx moe3aoB ¢ AMEKTPUIECKOM TATroH (TI0 3a1aHHI0),

a — KPaTHOCTbH TATH (YUCIIO DIEKTPOBO30OB B TIOE3/IE);

Ny — YKCII0 MPOIIEANINX 3JIEKTPONO0e3A0B (TI0 3aJaHUIO);

b — gucio cexuuit B 3J€KTpOIIOL3 IC.

WMHTeHCHBHOCTD M3HAIIIMBAHUS KOHTAKTHOTO MTPOBOJIA B KAXK/IOM aHKEPHOM YYaCTKE YCTaHABJIMBAOT 110
CpeHeMY yAEIbHOMY U3HOCY KOHTaKTHOTO MPOBOa 1o (hopmyie:

: AS
i, = *18_ Z , mm” 110* mpoxo10B TOKOPUEMHHKA.
P




VYAeNbHBI W3HOC KOHTAKTHOTO TPOBOJIAa B AHKEPHOM YYaCTKE HCIOJB3YETCS TPH OIPEICICHUH
yAETBHOTO U3HOCA KOHTAKTHOTO MPOBO/IA MO0 BCEMY yUaCTKY (IIEPETOHY).
[To cpenHeli BRICOTE M CpEeTHEMY U3HOCY KOHTAKTHOTO IMPOBOJIA B aHKEPHOM YYaCTKE MOXKHO CJIIeIaTh
BBIBOJI O BOBMOXKHOCTH JIajibHEHIIIeH SKCIUTyaTallii KOHTAKTHOTO MPOBO/IA.

IHopsiaok BHINOJIHEHUS
Omnpenenuts cpennee apuMeTnyecKoe 3HaUeHNE BHICOThI KOHTAKTHOTO MPOBO/IA.
OrnpenenuTh CpeaHIO0 IO b H3HOIICHHONW YaCTH CEYCHHS TIPOBO/IA.
Omnpenenutsd 001IEE YUCITO TPOXOAOB TOKOTPUEMHUKOB AJIEKTPO- MOJIBHIKHBIX COCTABOB.
OnpenenuTh yAeIbHBIA H3HOC KOHTAKTHOTO IIPOBOJIA B aHKEPHOM YYacTKe.

Conep:xaHue oTyeTa

[IpuBecTH cpeHee apuPMETHUSCKOES 3HAYCHHUE BEICOTHI KOHTAKTHOTO TPOBO/IA.
3HaueHue CpeAHeH MIOIaAd U3HOIICHHON YacTH CeUeHUs IPOBO/IA.
Ywuco obirero yncia mpoxo 0B TOKOTPUEMHHKOB JIEKTPOIIOABHKHBIX COCTABOB.
3HaueHue yAeNbHOTO H3HOCA KOHTAKTHOTO MPOBO/IA B AHKEPHOM Y UacTKe.
BriBoanl.

el NS>

agkrownE

KouTtpoJibHbIe BOPOCHI
Uro Takoe W3HOC KOHTAKTHOI'O IpoBoaa?
Kaxkue Bu1bl H3HOCA KOHTAKTHOT'O NMPOBO/IA BaM U3BECTHBI?
Ji1st 9ero HEOOXOIMMO OTIPEENISITh CPETHUN U3HOC MTPOBO/IA B AHKEPHOM y4acTKe?
B xakoM cnydae nenaetcsi BBIBOJI O IOJHOM 3aMEHE KOHTAKTHOTO IIpoBoa?
Mo3KHO 7T BU3YaJIbHO OTPEIETUTh BOZHUKHOBEHUE N3HOCA KOHTAKTHOTO MPOBOAA?
Kakumu ciocob6amu u3MepsitoT H3HOC KOHTAKTHOTO MPOBoJIa?

ocoarwhE

Tema 15.2 O6cay;kuBaHne aBTOMATH3NPOBAHHBIX CHCTEM YIIPABJICHHUS

IIpakTnyeckoe 3ansTHE

Tema: ccrnenoBanue paboThl anmapaTypbl KaHAJIOB CBS3H B PEKUME TEJICYTIPABICHUS

Iesb: paccunTaTh CTOUMOCTb COOPY>KEHHSI yYaCTKa KOHTAKTHOM CETH MeperoHa.

PaboTh! 10 3NeKTpupUKAINH YIaCTKOB KEJIE3HBIX JTOPOT BHIMOIHAIOTCS MO YTBEPKACHHOW MPOEKTHO-
CMETHOM M TeXHHYeCcKON nokyMeHTauuu. [Ipu coopykeHMM KOHTAKTHOM CETH BBINOJHSAEMbIE pabOThI
pa3aeNstoT Ha CTPOUTENIBHBIE U AIEKTPOMOHTAXHbIE (MOHTAXKHbIE).

CTyIeHThI ¥ CIIEUATUCThI CPEHEr0 3B€HA JO0JKHBI 3HAaTh COCTAB, 00BEM U MOPAAOK CTPOUTEIbHBIX U
MOHTAKHBIX Pa0OT, UMETh OPUEHTHUPOBOUHOE MPEACTABIEHUE O CTOMMOCTH OCHOBHBIX paboT U 3aTpar.
OTH 3HaHUS CTYJAEHTBl TNPHOOpEeTaroT, H3y4yass B COOTBETCTBHUM C MPOrpaMMON JAHUCHUIIUHBI
«KonraktHas cetb» TeMy 15 Coopyorcenue konmaxmmuoii cemu.

Haubosnee ueTkue 3HaHMA O cocTaBe pabOT U CTOMMOCTH 3aTpaTr MpPU COOPYKEHUU KOHTAKTHOW CEeTH
naer aHanu3 cMeT. CMeThl COCTaBIIIOTCS HAa OCHOBaHMM OOHIMX JaHHBIX (BeIOMOCTEH H
cneun(puKanuil) K BBIIOJHEH HBIM IIJJaHaM KOHTAKTHOM CETH KaX/JI0Tro IeperoHa M CTaHIUH U
COOPHHMKOM JIEHCTBYIOIINX CMETHBIX LIEH U PACLIEHOK.

B nanHOM noco6un faHb! yNpolieHHbIe Ta0JINIbI LIEH CTPOUTENbHBIX U MOHTAXHbIX paboT, MaTepuanoB
1 000pyI0OBaHUs KOHTAaKTHOW ceTu B 0a3uc HOM ypoBHE IieH mo coctostHuio Ha 01.01.2000 r. (cm.
npuoxeHue 32) U Ipu Mep COCTABIEHHSI CMETHI AJS YCJIOBUM OOLIMX JAaHHBIX, COJEpKaIlUXci U
npunoxennd 31. TaGmuirel e npuitokeHus 32 0XBaTBHIBAIOT OONBIIYIO U:M 11. IpUMEHSIEMBIX THIIOB
KOHTAKTHBIX TIOABECOK IIOCTOSHHOIO M TIEPEMEHHOI0 TOKa, MAapoK IpPOBOAOB, OHNOPHBIX U
MOAJIEP’KUBAIOIINX KOHCTPYKIMM, 000pyA0BaHUs U METOJOB CTPOUTENBHBIX U MOHTAXHBIX padoT.
BHumaTenpHBIN aHaNM3 MpuUMepa CMeThl M TaOJMIl LeH MOKa3blBaeM. UM TO, M JPYTroe COCTOMT M3
pa3aenoB: CTPOMUTENbHBIE pabOThl, pabOThl, MaTepuanbl U O0OpPYJOBaHUE, MO3BOJIIET YCTAaHOBUTH
COJICPKHMMBIM- KaXKJOT0 M3 3THUX pa3felioB, a TaKKe MOJY4YUTh IpelcTaBlieHHe O cToum» »e |l
MIPOBOJIOB, OTIOPHBIX U MOAJEPKUBAIOIINX KOHCTPYKIMNA U 000PYyAOBAHMSA KOHTAKTHON CETH.



2.2.1. Ilepeuennb 3ananuii 1iis1 ouenku ocBoennsst M/IK.03.01 Peseiinas 3amura u
aBTOMATHYECKHE CHCTEMBI YIPABJIEHHUS YCTPOHCTBAMU JIEKTPOCHADKEHH ST

2.2.1.1. 3agaHus AJs TEKYIIero KOHTPOJIA (BOMPOCHI 1JIsl YCTHBIX ONPOCOB).

Pa3jesn. OcHoBHbIE MOHATHSI U BUABI pesieHbIX 3a1uT (P3)

Haznauenue, pynkuuu, TpedoBanus, npeabsapisemsie k P3.

OcHoBHbIE 371eMeHTHI P3
1.Ha3nauenue, OCHOBHbIE THUIIbI ¥ IPUHIUI IEHCTBUS pejie, IpUMEHsIEMBIX B cxeMax P3.
2. Tpancdopmaropsl ToKa U HanpspkeHus B nemsix P3.
3.0nepatuBHbI TOK B cxemax P3.

TokoBbIe 3aIUThI
1.MakcumaibHbIe TOKOBBIE 3aIIIUThI. TOKOBas OTCEUKA.
2. TokoBbI€E 3alIUTHI HYJIEBOW MOCIIEI0BATEILHOCTH
3. Auddepennnanbabie U AUCTAHIIMOHHBIE 3AIIUTHI

Paznen 12. Peseiinasi 3ammra oT/1eJIbHBIX 3J1eMEHTOB CHCTEMbI 3JIEKTPOCHA0KEeHUS
1.3amura KabebHbIX U BO3AYLIHBIX JIMHUH.
2.3ammTa CHIOBBIX TPaHC(HOPMATOPOB.
3.3amuTa BbICOKOBOJIBTHBIX IPUCOEAUHEHUHN pa3INYHOrO Ha3HAYECHUSI.
4.3amura OT 3aMBIKAaHMI Ha 3€MJIIO B CETSIX C U30JMPOBAHHON HEUTPAJIBIO.

Pacuer ycTaHOBOK 321U T
1.Metoauka pacdéra ycTaBoK 3aniuT. BeiOop cxeMbl coennHeHus TpaHc(hopMaTOpOB TOKa

MukponpoueccopHbie 3aIUThI
MuxkponporieccopHbie 3amuThl. CTPyKTypa, IPUHIMIT ASHCTBUS, OCHOBHBIE (DYHKIINU.
1.Ha3znauenue, BUIBI ¥ Pa3HOBUIHOCTH YCTPOHCTB aBTOMATUKH B CHCTEME AJIEKTPOCHAOKECHHUS.
2.CucrtemMbl aBTOMaTUYECKOr0 TOBTOpHOTO BKItoueHus (AIIB): HasHaueHue, BUBI,
TpeboBanus k AIIB.
3.Cxema AIIB.
4.Ha3naueHue, TpeOOBAaHUSA U CXE€Ma aBTOMAaTHYECKOro BBoja pe3epra (ABP).

IIporuBoaBapuiiHasi aBTOMATHKA. Y CTPOIiCTBA ABTOMATHKH B CHCTEMBbI 3JIEKTPOCHAOKEHUS.
1.Ha3nauenue, BUIbI U Pa3HOBUIHOCTH YCTPOICTB aBTOMAaTHKU B CUCTEME AJIEKTPOCHAOKEHUSI.
2.CucremMbl aBTOMaTHYeCKOTr0 TOBTOpHOTO BKItoueHus (AlIB): HasHauenue, Buabl, TpedoBanus k AIIE
3.Cxema AIIB.

4.Ha3navenue, TpeOOBaHUS M CXE€Ma aBTOMATHYECKOTO BBoja pesepna (ABP).

TexHuueckoe 00CayKMBAHUE PeJIeiiHON 3alIIUTHI 1 ABTOMATHKH

1. TpeGoBaHMs K BBIIOIHEHUIO pabOT 10 TEXHUYECKOMY 0OCTYKHUBAHUIO
YCTPOMCTB pEICHHON 3al[UThl 1 aBTOMATUKH. BUbI M1 NEPUOAMYHOCTH TEXHUYECKOTO
oOciy>xuBaHus peseiHbIX 3ammT. [IpoBepka (Hananka) Mpu HOBOM BKIIIOYECHHUU.
Cocras pabot. Haumenblliee 10ITyCTUMOE COITPOTUBIIEHUE U30JISIUH alapaToB
BTOPUYHBIX Lieniel U 3nekTpornposoaku A0 1000 B. McnbslTanue KOHTaKTOpPOB U
ABTOMATUYECKUX BBIKIJIIOUATEIIEH.

[TpoBepka cxeM Ha HOpMaJIbHOE (HYHKIIMOHUPOBAHUE.

2.00cnyXuBaHHE LIETIeH OTepaTUBHOTO TOKA.

3.IIpodunakTuyeckuii KOHTPOIb YCTPOUCTB PENEHHOM 3alIUThl U aBTOMATHUKH.
4.TlpodwmrakTrueckoe BoccraHoBieHne. CoctaB padboT

5.3anoinHeHNe OTYETHOM JOKYMEHTALMH.



Texnuveckoe 006cay’;KMBaHNe aBTOMATU3HPOBAHHBIX CHCTEM YIIPABJICHHUS
ABTOMaTH3aIMs pabOTHI CHCTEM AJIEKTPOCHAOKECHHUS.

CrniocoObl ynpaBiieHus 1 nepegadu HHGopMarum.

[IpuHIUITBI TOCTPOEHUS YCTPOMCTB TEIEMEXAHUKH.

Arnmnaparypa aBTOMaTU3UPOBAaHHBIX CUCTEM YIIPABJIEHUS HA JUCIETYEPCKUX ITyHKTaX.
Pabora B pexxumax TeseyInpaBieHUs U TEIEKOHTPOJIS.

Arnmnaparypa aBTOMaTU3UPOBAaHHBIX CUCTEM YIIPABJIECHUS HA KOHTPOJIUPYEMBIX ITyHKTaX.
PaGota B pesxumax TEIEKOHTPOJIS U TEIeyIPaBICHHUS.

TpeboBaHus K BHIIOJIHEHUIO PA0OT MO TEXHUUYECKOMY OOCTYKHUBAHUIO allapaTypbl
ABTOMATU3UPOBAHHBIX CUCTEM yIPABICHUS.

N~ WNE

9. Bunsl 1 nepuoAnYHOCTh TEXHUYECKOTO 00CTY>KUBAHHS annapaTypbl

10.  aBTOMATH3MPOBAHHBIX CHCTEM yTPABJICHUSI.

11.  TexHuyeckue OCMOTPHI U ONIPOOOBAHMS.

12. CocraB paboT. 3anogHEeHNEe OTYETHON JOKYMEHTAIIMH.

13. IlpodunakTruecKuii KOHTPOJIb annapaTypbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABICHMUS.
14. OcoOeHHOCTH TEXHHUUYECKOIr0 OOCITYKUBAHUSI MUKPOIIPOLIECCOPHBIX aBTOMATU3UPOBAHHBIX

CUCTEM YIIpaBJICHUA.

Kputepun oneHuBaHus yCTHOTO (IHCbMEHHOI0) OIIPOCA HA 3AHATHAX

OueHka «OTIIMYHO» CTaBUTCS, €CIIH:

- CTyJICHT OOHApy>KUBAET yCBOEHHE BCEr0 00beMa IPOrpaMMHOI0 MaTepHaa;

- BBIJIEJISICT IJIaBHBIC TIOJIOKEHUSI B M3YUYCHHOM MaTepuaje W He 3aTpyaHseTcs NpU OTBETax Ha
BUAOHU3MCHCHHBIC BOIIPOCHI;

- HE JIOMYCKaeT OMMOOK B BOCIIPOM3BEACHUH H3YUEHHOTO MaTepuaa.

OuneHka «XOpOILI0» CTABUTCS, €CIIH:

- CTYJICHT 3HaeT BeCh N3yUEHHbIH MaTepHa;

- oTBe4aeT 06e3 0cOOBIX 3aTPyIHEHUH Ha BOIPOCHI MIPENoaBaTels;

- B YCTHBIX OTBETaX HE JIOMYCKAET CEPbE3HBIX OMINOOK, JIETKO YCTPAHSET OTAETbHbIE HETOYHOCTH C
MTOMOIIBIO AOIIOJIHUTEIIBHBIX BOIIPOCOB MPEIIOAaBaTCIIA.

OneHka «y10BJ1€TBOPUTEIBLHO» CTAaBHUTCS, €CIIU:

- CTYZICHT OOHapy>KUBAaeT YCBOEHHE OCHOBHOTO MaTepualla, HO UCTIBITHIBAET 3aTPyAHEHHE TIPU €r0
CaMOCTOSITEIbHOM ~ BOCIIPOM3BECHUM M TpeOyeT JOMONHHUTENBHBIX M YTOUHSIOIIMX BOIIPOCOB
IpernojaBare’s,

- IPEANIOYUTAET OTBEYATh HA BOIPOCHI, BOCTIPOM3BO/IAIIIETO XapaKTepa U UCTIBITHIBAET 3aTPyIHEHUE
IIpu OTBETAX Ha BUAON3MCHCHHBIC BOIIPOCHI,

OneHka «Hey10BJIeTBOPUTEIbLHO» CTaBUTCS, €CITU

- y CTyJIEHTa UMEIOTCS OT/IENIbHbIE MPECTaBICHU 00 U3yUYEeHHOM MaTepualle, HO BCe ke OoJIbIast
9acTh MaTepHaa He yCBOEHA.

2.2.1.2. 3aganus 1Jisl IPOMEKYTOYHOM aTTeCTALUM

[TpomexxyTouHas aTTeCTays 0 MEKIUCITUTIINHAPHOMY KYpCy
OObeKTaMu OIEHUBAHMS BBICTYIIAIOT:

- CTCIICHb YCBOCHHUA TCOPETUICCKUX 3HaHPII>'I;

- YPOBEHb OBIIA/ICHUS MPAKTHYECKUMH YMEHUSMU M HaBBIKAMH TI0 BCEM
BUJaM y4eOHOIl paboTHI;

- pe3yJIbTaThl CAMOCTOSITEILHON paOOTHI.

3aganue 1J151 NPOMeKYTOUHON aTTrectaunu (g depeHIUPOBAHHBIN 3a4eT).

[IpoMexxkyTouyHas arrecTauus Mo MEKIUCUUILIMHAPHOMY KypCy
OOBbeKTaMu OIICHUBAHHMSI BHICTYIIAOT:



- CTETICHh YCBOCHHS TEOPETUICCKUX 3HAHUN;

- YPOBCHBb OBJIAACHHUA MPAKTUYCCKUMHU YMCHHUAMHA U HABBIKAMHU 11O BCCM BHaM y‘{66HOI>'I
paboTHI;

- PE3yJIbTAaThl CAMOCTOSATEIBHOM PabOTHI.

[IpoMexxyTouHass  arrecTals IO MEKIUCIHUILIMHAPHOMY KypCy MNpOBOIUTCS B (opme
nudGepeHIMPOBaHHOTO 3a4eTa.

K mpomMexyToyHOW aTTecTalyu JOIMYCKAIOTCS CTYACHTHI, HE MMEIONIME 3aJI0JKCHHOCTH I10
M3y4aeMbIM TEMaM, UMEIOIINe JOMyCK yueOHo yacTu. [Ipu siBKke Ha 3K3aMeH CTy/IeHTaM HEO0OXOI1UMO
HMMETh 3a4ETHYIO KHIXKKY.

Ilo pesynbraram BCeX BHUIOB OLICHOYHOM BEJOMOCTH CTYICHTY BBICTABIIICTCS HTOIOBas
OTMETKAa IO MEXIUCIHUIUIMHAPHOMY KypCy. [Ilkama OLECHOK: «OTIHYHOY, «XOPOILOY,
«YIOBJIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEILHOY.

CryneHThl, HE CIaBLIME SK3aMEH B YCTAHOBJIEHHOE BpEMs 110 YBaXKUTEJIbHON INpUYMHE,
MOATBEPKICHHON JOKYMEHTaJIbHO COOTBETCTBYIOIIMM JOKYMEHTOM, CHAAIOT €r0 WHAUBUIYaJIbHO, B
YCTaHOBJICHHBIE CPOKH .

1. IlpuBenute TpeOOBaHUS K YCTPOHUCTBAM PEICHHOM 3aLIUTHI U OSCHUTE UX 3HAYCHHUE.

2. llpuBenuTe Ha3HAYEHUE, KOHCTPYKITUIO M TIPUHIIUIL ICHCTBUS JIEKTPOMAarHUTHOTO PEJie TOKA.

3. [lpuBenuTe Ha3HAUYCHHME, KOHCTPYKIUIO W TMPUHIUI JCHCTBUSA SJICKTPOMATHUTHOTO PEJIe
HaNpsHKEHUS.

4. llpuBeauTe Ha3HAUYECHHUE, KOHCTPYKLIMIO W MPUHUUII JEHCTBUS SJIEKTPOMArHUTHBIX pelle
BPEMEHU.

5. IlpuBenure Ha3HAUYECHUE, KOHCTPYKIIUIO U IIPUHIIUIT JAEHCTBUS IPOMEKYTOUHBIX pEJIE.

6. [IpuBenuTe Ha3HAUYECHKME, KOHCTPYKLUIO U MPUHIINI IEUCTBUS YKa3aTeIbHBIX pelle.

7. IlpuBenuTe Ha3HaUYEHHE U OOBSCHUTE MPHUHIUI JCUCTBUS MAaKCUMAJIbHOW TOKOBOM 3aIIUThHI
JIDII.

8. [IpuBenuTe Ha3HAUYCHUE U OOBSICHUTE MPUHIIMIT ISHCTBHS TOKOBOM oTcedku JIDII.

9. TlosicHuTe mNPUHOWIN JEHCTBHSA M TOPSAOK pacdyera yCTaBOK COBMECTHOW CXEMBI
MaKCHUMaJIbHOM TOKOBOM 3alIUThI U TOKOBOM oTceuku JIDII B cimyyae OJIM3KOro KOPOTKOTO 3aMbIKaHUSI.

10. TloscHuTe UPUHLIMII JEHCTBUS U TOPAJOK pacueTa YCTaBOK COBMECTHOW CXEMBI
MaKCHUMaJIbHON TOKOBOM 3alIUTHI U TOKOBOU oTceuku JIDII B ciaydae nuTenbHOM Neperpy3Ku.

11. TlpuBenuTe Ha3HAUYCHUE U OOBSCHUTE MPUHIUT ACHCTBUS MAaKCUMAIILHON TOKOBOM 3aIIUTHI
JIDII ¢ 6;10KMPOBKOM MO HANPSKEHUIO.

12. TlpuBenuTe Ha3HauYEHUE M OOBSICHUTE MPUHIMI JCHCTBHS HAIpaBICHHOW MaKCHMAaIbHOM
TOKOBOM 3amuThl JIDII.

13. [puBeauTe Ha3HAYCHUE W OOBICHUTE MPUHITUT ICHCTBUS JUCTAHIIMOHHOMN 3anuThl JIDII.

14. TlpuBeauTe Ha3HAYCHHUE W OOBSICHUTE MPUHIIUII IEUCTBHS MAaKCUMAIbHOU TOKOBOW 3aIIUTHI
TpaHcopmaropa.

15. [IpuBeanTe Ha3HAYEHUE U IPUHIIMI JEHCTBUS TOKOBOI OTCEUKH TpaHchopMaTopa.

16. IlpuBenuTe Ha3HAYCHWE ¥ OOBSICHUTE TMPUHIUN JCUCTBUS Ta30BOM  3alIUTHI
TpaHcgopmaropa.

17. TlpuBenuTe Ha3HAUYCHUE W OOBSICHUTE MPHUHIMIT IEHCTBUS AH(PEpEeHIINATHHON TOKOBOMH
3aIUTH TPAHCPOPMATOPOB.

18. IlpuBenuTe Ha3HAYCHHWE W TPHUHIUN JACHCTBUSA 3€MJITHOM 3alllUTHI TATOBOW IOJCTAHIIUU
IIOCTOSIHHOT'O TOKa.

19. IlpuBenute TpeOOBaHUS K yCTPOMCTBAM aBTOMATUYECKOTO MOBTOPHOIO BKJIIOYCHHS U
ABTOMATHUYECKOI'O BKIIOUEHUS pe3epBa.
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20. [IpuBeauTe KOHCTPYKIMIO U IPUHITUTI AeiicTBus pene PIIB-58.

21. Ilepeuucnure KOHCTPYKTHUBHBIE OCOOCHHOCTH, TIPEUMYIIECTBA W  HEIOCTATKH
MHUKPOINPOLIECCOPHBIX PENEHHBIX 3amuT Tia bMP3.

22. Tlepeuucnute KOHCTPYKTHBHbIE OCOOCHHOCTH, NPEUMYIIECTBA U HEIOCTATKU IHU(PPOBBIX
3amut trmna [3A - 27,5.

23. Ilepeuncnute KOHCTPYKTUBHBIE OCOOCHHOCTH, NMPEUMYIIECTBA U HEAOCTATKU LU(POBOI
3amuThl THHA [[3AD - 3,3.

24. llpuBeanTe HAa3HAYCHHWE W OCHOBHOW COCTaB ammaparypbl MHKPOIIPOIIECCOPHON CHUCTEMBI
TEJIEMEXaHUKU Ha YHEPTOAUCIIETUEPCKOM ITyHKTE.

25. IlpuBeaure Ha3HAYEHUE U OCHOBHOW COCTaB amnaparypbl MUKPOIPOLIECCOPHOM CUCTEMBI
TEJIEMEXaHUKHU Ha TATOBOW MOJCTAHIUH.

26. Ilonp3ysck cxemMol 1enel BTOpPUYHON KoMMyTalMu (uaepa paiionHoro norpedutens 6-10
KB, onummTe MOpAAOK MNEPEeKIIOYCHHS 3JIEMEHTOB CXEMbl M CUTHAJIHM3AIMIO TPH ONEPATHBHOM
BKJTIOYCHUH BBIKITIOYATEIIS.

27. Tlonp3ysich CXeMOH Iieneit BTOpHYHOM KoMMyTanuu (umepa paiioaHOro norpedurens 6-10
KB, onwmmTe MOpAIOK MEPEeKIIOYCHHs SJIEMEHTOB CXEMbl M CUTHAJIHM3AIHI0 TPH ONEPATHBHOM
OTKJIFOYEHUH BBIKIIFOUATEIIS.

28. Tlonp3ysch cXeMoil 1ienel BTOpuYHON KoMMyTanuu duaepa paioHHoro norpedurens 6-10
KB, onuimunTe MOpsAAOK MEPEeKIIOYEHHs 3JIEMEHTOB CXEMbl M CUTHAJIM3ALUI0 MPU aBTOMATUYECKOM
OTKJIIOYEHUH BBIKIIFOYATEIIS OT TOKOBOM OTCEUKH.

29. TTonb3ysich cXxeMoH 1ieneil BTopuyHOi KoMMmyTanuu (uaepa paiioHHOro norpedurens 6-10
KB, onmummTe MOPSAAOK MEpEeKIIOYeHHs DJIEMEHTOB CXEMbl M CHTHAJIU3AIUIO MPH aBTOMATHYECKOM
OTKITIOYCHUH BBIKITFOUATENSI OT MAaKCUMaIIbHONH TOKOBOM 3aIIUTHI.

30. IMonp3ysck cxeMol 1enel BTOpUIHON KoMMyTaruu uaepa paifoHHoro morpedutens 6-10
KB, onmummTe MOPSIOK MEpEeKIIOYSHHs DJIEMEHTOB CXEMBI M CHTHAIM3AIUIO MPH aBTOMATHYECKOM
MOBTOPHOM BKJIFOUEHHUH BBIKJIIOYATEIS.

31. Ionp3ysich cxeMoil Lieneil BTOPUYHOM KOMMYTAlMM JIMHUM C JABYCTOPOHHMM HHUTAaHUEM,
OIUIIINTE MOPSAJOK MEPEKIIOUYEHHUS 2JIEMEHTOB CXEMBbI IPU ONEPATUBHOM BKJIFOUCHHM BBIKIIOYATENS C
KOHTPOJIEM CHHXPOHHU3MA.

32. Tonp3ysich cXeMOl lienei BTOPUYHOW KOMMYTAIMU JIMHUHM C JABYCTOPOHHUM IMHUTAHUEM,
ONUIINTE TIOPSIOK TEPEKITIOUEHHUs] 3JEMEHTOB CXEMBl M CHUTHAJIH3AIMI0O TPH aBTOMATUYECKOM
MTOBTOPHOM BKITIOYCHUH.

33. Tlome3ysick cxemoil mepekirodueHus murtanus ycrpoiicte CLbB, omummre mopsaok
aBTOMAaTHUYECKOTO BKIIIOYEHHUSI PE3EPBHOIO BBIKIIIOYATEIIS.

34. ITonw3ysichk cxeMoi 1ieneil BTOpUYHON KOMMYyTaliK (puaepa KOHTAKTHOM CEeTH EPEMEHHOTO
TOKa, OMMIIUTE IMOPSAJOK IEPEKIIOUEHHs 3JEMEHTOB CXEMbl M CUTHAIM3ALUIO MPU ONEepaTHBHOM
BKJIFOYEHHS BBIKITIOYATEIIS.

35. [onp3ysich cxeMoii nenei ¢uaepa KOHTAKTHON CETH MIEPEMEHHOTO TOKA, ONUIINATE TTOPSI0K
MEPEKITIOYCHHUS JIEMEHTOB CXEMBI H CUTHAIM3ALUIO TIPU ONIEPATUBHOM OTKIIFOUEHUH BBIKITFOUATEIIS.

36. ITonb3ysich cxeMoH 1eneii BTOpUYHON KOMMYTaIuH (prepa KOHTAKTHON CETH IIEPEMEHHOTO
TOKA, OMUIINTE MOPSA0K NEPEKIIOYEHUS JIEMEHTOB CXEMbl U CUTHAJIM3ALUU TPU aBTOMaTHYECKOM
OTKJIIOYEHUH BBIKIIIOYATEINS OT 3JIEKTPOHHOMN 3aIUTHI.

37. ITonb3ysich cxeMoii 1ieneil BTOpUYHON KoMMYyTaliK (puaepa KOHTAKTHOM CEeTH MEPEMEHHOTO
TOKA, OMUIIUTE MOPSAOK MEPEKIIOUCHHS AJIEMEHTOB CXEMbl M CUTHAJIHM3AIMIO TPU aBTOMATUYECKOM
MTOBTOPHOM BKJIFOUEHUU BBIKIIOYATEIIS.



38. ITonp3ysck cxeMoi 1ernel BTOPUIHONW KOMMYyTaIluu (uiepa KOHTAaKTHON CETH TTOCTOSTHHOTO
TOKa, OINWIIUTE MOPSAOK IMEPEKIIOUEHHs DJIEMEHTOB CXEMbl M CHUTHAIM3ALUI0 P ONEPATHBHOM
BKJIFOUEHUH OBICTPOICHCTBYIOIINX BBIKITIOYATEICH.

39. Tlonp3ysich cxeMoii 1eneil BTOpUYHON KOMMYyTaIiu (puiepa KOHTAKTHOM CeTH MOCTOSTHHOTO
TOKA, ONUIIUTE MOPSAAOK IEPEKIIOUEHHUS JIEMEHTOB CXEMbl M CHUTHAIM3ALMIO IPU ONEPaTUBHOM
OTKJIFOUEHUU OBICTPOAECHCTBYIOUINX BBIKIFOYATEIEH.

40. Tlonp3ysich CXeMOW Iereld BTOPUYHOH KOMMYTAIMHM IOHIIKAIONIETO TpaHcdopmaTopa,
OIUILIUTE MOPSAIOK NMEPEKIIOYESHHSI IIEMEHTOB CXEMbI IIPY ONEpaTUBHOM BKJIIOUEHHUH TpaHc(opmaropa.

41. Tlonb3ysich cXxeMOW Ieneld BTOPUYHON KOMMYTAIMM MOHIKAIOUIETO TpaHcopmaTopa,
ONMIINTE TMOPSAOK MEPEKIIOYEHUSI DJIEMEHTOB CXEMbl IMPHU  ONEPATUBHOM  OTKIFOYEHUH
TpaHcdopmaropa.

42. Tlonp3ysichb cXeMOW Lieneil BTOPUYHOW KOMMYTAllMM HMOHMXKAIOLIET0 TpaHchopmaropa,
ONUIIUTE TMOPSAJOK MEPEKIIOUYEHUs D3JIEMEHTOB CXEMbl IIPpM aBTOMATUYECKOM OTKJIIOUEHUU
TpaHchopMaTopa OT TOKOBOW OTCEUKH.

43. Tlonp3ysich CXeMOW Iereld BTOPUYHOH KOMMYTAIMHM IOHIDKAIONIETO TpaHcdopmaTopa,
ONUIIUTE TMOPSAJOK MEPEeKIIOUYEHUS DIEMEHTOB CXEMbl IIPH aBTOMATUYECKOM OTKJIIOUYEHUU
TpaHcopmaTopa OT MAaKCUMAJIbHON TOKOBOI 3aIIUTHI.

44. Tlonb3ysch cXeMOW Ieneld BTOPUYHON KOMMYTAIMM MOHMKAIOUIETO TpaHcopmaTopa,
ONMIIUTE TMOPSAJOK MEPEKIIOYEHUs DJIEMEHTOB CXEMbl IIPM aBTOMATUYECKOM  OTKJIIOUYEHUU
TpaHchopMaTopa OT Ia30BOM 3aILIUTHI.

45. Tlonp3ysich CXeMOW Ierneld BTOPUYHON KOMMYTAIMHM TOHIKAIOUIETO TpaHcdopmaTopa,
ONMUILIUTE MOPSAOK MEPEKIIOYEHHS JIEMEHTOB CXEMBbI IPU aBTOMAaTHUECKOM BKJIFOUEHUU PE3EPBHOIO
TpaHchopmartopa.

46. [Tomp3ysich CXeMOU IeTNeil BTOPHYHOW KOMMYTAaIlMU TpaHChopMaTopa cOOCTBEHHBIX HYXKII,
OTMILIUTE MOPSAOK MEPEKIIOYSHHSI IIEMEHTOB CXEMbI IIPU ONEpaTUBHOM BKJIIIOUEHHUH TpaHchopmaropa.

47. Tlonb3ysich cXxeMOH 1ienel BTOPHUHOM KOMMYyTaluu TpaHchopMaTropa COOCTBEHHBIX HYXK],
ONMMIINTE TMOPSAOK MEPEKIIOYEHUS] DJIEMEHTOB CXEMbl IPU  ONEPATHBHOM  OTKIFOYEHHH
TpaHcdopmaropa.

48. Tlonp3ysch cxeMoOHl Ierneid BTOPUYHOM KOMMYTalMU MpeoOpa30BaTEIbHOTO arperara,
OIMILUTE NOPSAJOK NEPEKIIOUEHNUS JIEMEHTOB CXEMBI IIPU ONEPATUBHOM BKJIKOUEHUH PeoOpa3zoBaTes.

49. Tlomp3ysich CXeMOH Ileneil BTOPUYHONW KOMMYTAI[MH MPeoOpa3oBaTeIbHOIO arperara,
ONUIIUTE TMOPANOK TEPEKIIOYEHHUs] JJIEMEHTOB CXEMbl IPU  OMNEPAaTUBHOM  OTKJIIOUYEHUU
npeoOpaszoBarers.

50. IMomb3ysch cxeMoil Iiemeil BTOPUYHON KOMMYTAallMM MpeoOpa3oBaTeNIbHOTO arperara,
ONMIINTE TMOPSNOK TMEPEKIIOUEHUS JJIEMEHTOB CXEMbl IpU aBTOMAaTHYECKOM  OTKIFOYEHUH
npeoOpa3oBatTes OT 3eMJISTHOM 3aIlUTHI.

51.0numnTe NOpsAAOK U yCIOBUS POBEACHHS BHEIIHETO OCMOTPA JIEKTPOMAarHUTHBIX peJie.

52. YkaxwuTe IOpsIIOK MPOBEPKU M PETYITUPOBKHU JIEKTPOMATHUTHOTO PEJie TOKA.

53 .IlosicHUTE IPOBEPKY M PETYIMPOBKY MEXaHHMUECKOW YaCTH JIEKTPOMArHUTHOTO PEJie TOKa.

54. YKaxxuTe MOPSIOK CHATHS AJIEKTPUYECKUX XapaKTEPUCTHUK pelie TOKa, MPUBEIUTE CXEMY
MIPOBEPKHU.

55. Ykaxkurte mops0K MPOBEPKH U PETYIUPOBKHU SIEKTPOMATHUTHOTO PeJie HAMPSKCHHUS.

56. IlosicHuTe MPOBEPKY M PETYJIUPOBKY MEXaHMUYECKON YacTH SJICKTPOMArHUTHOTO pele
HaIpsKEHUsI.

S7. YKaxuTe MOPSNOK CHATUS IJIEKTPUUECKUX XAPAKTEPUCTUK pENe HANPSKEHUSI, IPUBEAUTE
CXEMY IPOBEPKHU.



58. Ykaxxute mopsiIoK MPOBEPKU U PETYITUPOBKH peJie BPEMEHHU.

59. Ykaxkure nopsA0K MPOBEPKH U PETYIUPOBKHU MPOMEKYTOUHBIX perie.

60. Ykaxxute mops0K MPOBEPKH U PETYIUPOBKHU YKa3aTeIbHBIX pelie.

61. Ykaxkute BUIBI U IEPUOJIUYHOCTH TEXHUYECKOTO 0OCITY )KUBAHUS PEICUHBIX 3aIIUT.

62. IlosicHuTe MOPSAAOK NMPOBEIEHUS] BHYTPEHHETO OCMOTpa YCTPOWCTB peNICHHOMN 3alluThl U
aBTOMATHKH.

63. [lepeurciuTe COCTaB MPOBEPOK PEIICHHBIX 3alTUT MPOCTOM M CPETHEH CII0KHOCTH.

64. VYkaxure  O0COOCHHOCTH  OKCIUTyaTalkd W  TEXHHYECKOTO  OOCITY>KUBaHHS
MHUKPOIPOLIECCOPHBIX PEIECHHBIX 3AINUT.

65. Ykaxxurte BUJbI U IEPUOIUYHOCTh TEXHUYECKOTO 00CITY)KUBAHUSI CHUCTEM TEJIEMEXaHUKH.

66.04CHUTE TOPSIOK IPOBEACHUS INPOBEPKU CONPOTHBIICHUS W30JALUU JUIsl yCTPOMCTB
pENEeHHOM 3aIUThl, ABTOMATUKHU U TEJIEMEXAHUKH.

67. Onummre mpouecc KOHTPOJS B3aUMOJEHCTBHS DJIEMEHTOB NMPOBEPSIEMON CXEMBbI LIENei
BTOPUYHOM KOMMYTAIIMH MEXKIY COOOH.

68. OnummmTe MOPSIOK MPOBEICHUS KOMIICKCHOTO KOHTPOJIS ICUCTBUS YCTPOUCTBA PelICHHOM
3alUThl U aBTOMAaTUKU [P UMUTALMU aBapUMHOTO peXuMa C U3MEPEHUEM BPEMEHHU CpadaThIBAHUS.

69. OnumuTe NOPSAIOK MPOBEACHUS KOMIUIEKCHOTO KOHTPOJIS ACHCTBHUS YCTPOMCTBA PEIICHHON
3alUThl 1 aBTOMATUKH [IPU UIMHUTALMU aBapUIHOTO pexxuma 0e3 U3MepeHus BpeMeHH cpabaTbIBaHUsI.

70. OnummMre NOPsIOK MPOBEACHUS KOHTPOJIS B3aUMOJICHCTBUS POBEPSEMOr0 YCTPOUCTBA C
JPYTMMH yCTPOMCTBAMM 3alllUThl, aBTOMATHUKH, YIIPABICHUSI U CUTHAJIN3ALINH.

71. Onumure NOPSAOK MPOBEACHHUS KOHTPOJS BO3JCUCTBUS IPOBEPSIEMOTO YCTPONCTBA
peNelHoN 3alUThl U aBTOMaTUKU Ha KOMMYTAallMOHHBIE allllapaThl.

72. OnummTe MOPsAI0K MPOBEACHUS KOHTPOJIS yCTPOHCTB PEICHHOMN 3aIINATHI U

aBTOMATHKH C Mo/1ayeil pabounX TOKOB U HaNPSKEHUH.

73. OnummTe MOPSAI0K MPOBEACHUS TECTOBOTO KOHTPOJISI MUKPOIIPOIIECCOPHBIX YCTPOUCTB.

74. Ilepeuncnute coctaB pabOT mpu NpoPUIAKTHIECKOM BOCCTAHOBICHUH HU(POBBIX 3aIIHT,
YKQ)KUTE YCIOBHSI UX BBIITOJIHEHHUS.

75.  Ilepeuncnure  coctaB  paboT  OpU  NPOMUIAKTUYECKOM  BOCCTAHOBIICHHH
MHUKPOIPOLIECCOPHBIX CUCTEM TEJIEMEXAHUKH, YKAKHUTE yCIOBUS UX BBIIIOJHEHUS.






3. OueHka mo y4e0Hoi 1 (M1H) NPOU3BOACTBEHHON NPAKTHKE

3.1. ®opMbI U METOAbI OLlEHNBAHUS

Henpto oneHkn mno ydeOHOM M (WIKM) MPOU3BOJICTBEHHOM NPAKTHKE SIBISETCS OLICHKA
npodeccroHaANBHBIX U O0MIMX KOMIETCHIIUN; TPAKTHUECKOTO OMbITa U YMEHHIA.

Ouenka 1o ydeOHOW W (WMM) TPOU3BOACTBEHHON MPAKTUKE BBICTABISAETCS HAa OCHOBAHUU
JAHHBIX  ATTECTAllMOHHOTO  JIUCTa  (XapaKTEepUCTHKH  NPO(PECCHOHANBHON  JEATENIbHOCTH
00ydJaromerocs/CTyiIeHTa Ha MPaKTUKE) C YKa3aHUEM BHUIOB padOT, BBHIITOJHEHHBIX O0yYarOIIMMCS BO
BpeMsl IpPAaKTUKHU, MX O00bEeMa, KauecTBa BBINOJHEHUS B COOTBETCTBUM C TEXHOJOTHMeW W (WiM)
TpeOOBaHUSMU OPTaHU3ALUU, B KOTOPOU MPOXOIUIIA ITPAKTUKA.

3.2. Buabl padorT mNPaKTHKM W INpoBepsieMble  pe3yJbTaTbl 00y4eHUs: IO
npo(ecCHOHAIBLHOMY MOAYJIIO

3.2.1. YueOHasi npaKkTHKA
Tabmuna 6 — Bunel paboT 1 npoBepsieMble KOMIIETEHIIUU

Buael pador? Koabl npoBepsieMbIX pe3yJbTATOB

K OK JIP 1o, ¥

3.2.2. llpou3BoACTBeHHAN MPAKTHKA
Tabmuia 7 — Buasl paboT 1 mpoBepsieMble KOMIIETSHITIT

Buani pador? Koabl npoBepsieMbIX pe3yJibTaTOB

IIK OK JIP 1o, ¥

! Vikasvisaromes 6 coomeememeuu ¢ pazoeinom 3 paboueii npozpammpl nPOGHecCuoHaibHo20 MOOYIA.

2 Vxasviearomes 6 coomeememeuu ¢ pazoenom 3 paboueii npozpammol npoGheccuonanbHo20 MoOYIs.



3.3. ®opMa 0TYETHBIX JOKYMEHTOB 110 MPAKTHKE

(manMeHOBaHHE 00Pa30BaTEILHON OPraHU3aIINH)

(HaMMEHOBaHUE CTPYKTYPHOTO MOApa3/eNeHNs ( OTACNICHHUE))

YTBEPXIAIO

3aBenyonui OTACICHUEM

/ /

«_» 202__r.

NHANBUAYAJIBHOE 3AJIAHUE HA ITPAKTUKY

O01ue cBeaeHNs

OUO obyuaromerocs

Kypc

dopma 00yueHus

Hamnpasnenue noaroToBku /
CHeNHabHOCTD / Ipodeccust

HaumenoBanue cTpyKTypHOTO
nojipaszzesieHus (OTAeIeHUE)

['pynma

Bun npaktuku

Tun npakTuku

Crnioco6 npoBeeHNs IPaKTUKU

dopma poBEACHUS TPAKTUKH

MecTo npox0KAeHUs NPAKTUKU

[Tepuon nmpoxokaeHus
MIPAKTUKHU

Conepma}me HHAUBUAYAJBHOI0 3a1aHUA

3agauu y4eOHOM NPAKTHKH

1. Pa3zutre oOuMx 1 npogeCCUOHAIbHBIX KOMIIETEHIIUH.

2. HpOBCpKa TOTOBHOCTH 06yqaromer0051 K CaMOCTOSITEIbHOMI pr,ZlOBOﬁ JACATCIIBHOCTH.

3.3akperyieHrne U COBEPIICHCTBOBAHUE PUOOPETEHHOTO B MpoIiecce 00yIeHHS OMbITa MTPAKTUUECKON
JEeSITeIbHOCTH 00YyJaroIuXCs B chepe n3ydaeMoi mpoheccum.

CoaeprxkaHue 0T4eTa 10 Y4eOHOI/IPOU3BOACTBEHHON MPAKTHKE

1.

2.

3.

4.

5.

MeToanuyeckune yKazaHust

OTueT coCTaBIISICTCS HA OCHOBE JIMYHBIX H&6J’IIO,Z[CHHI>1, CONIOCTABJICHUM 1 OICHKHU TCXHHYCCKHUX

CpCACTB U TCXHOJIOTMYCCKUX NPOLCCCOB C I[CflCTB}HOHII/IMH HHCTPYKIUAMH U IIpaBUJIaAMU.

Ortuer coctaBiusiercs 00beMoM 10 — 25 nuctoB popmata A — 4 ¢ npuiiokeHUEeM rpaduKoB,

PUCYHKOB, CXEM U T.JI.




Ortuet cocrasisiercs: B coorBeTcTBHH ¢ TpeboBanmsiMu ['OCT k opopMIIeHHIO TEKCTOBOM

AOKYMCHTAIlUH

3aaHue Ha IPAKTUKY COCTABHII:
PYKOBOJIUTEIH TIPAKTUKU OT 00pa30BaTEeIbHON OpraHu3aiuu
IperoaaBaTelb «_»

( IOJKHOCTB) (monnuce) (M1.0. damunus) (mara)

3ajaHue Ha PAKTUKY IPUHSI:

oOyyJaronuics «_»

(moxamuce) (M.0. damunus) (nara)



(HanMeHOBaHHe 00pa30BaTeNbHON OpraHU3aIHH)

(HaUMEHOBAaHHUE CTPYKTYpPHOTro nojpaseieHus (kadeapa / oTaeneHue))

JHEBHHUK ITPAKTUKHA

O01mue cBeaeHus

DO obyyaromierocst

Kypc

dopma 00yueHust

Hanpasienue noarotoBku /
CHEIHAJIBHOCTH / Ipodeccust

HaumeHoBaHMe CTPYKTYpHOTO
nojpasiesnieHus (OTAeICHUE)

I'pynma

Bun npaktuku

Tun npakTuku

Crnioco6 npoBeieHNs TPAKTUKU

dopma IpoBEJAEHUS NPAKTUKHU

Mecto IMPOXOKACHUS IMTPAKTUKH

ITepro MpoXOKICHHUS TPAKTUKH

Yder BbINOJIHSAEMOH padoThI

Coneprxanne paboThI

Jarta
BBITTOJTHEHHS

OTMeTKa 0
BBIMIOJITHEHU U

2

3

4
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15.

16.

17.

18.

JIHEBHUK 3aIOJHUII:

oOyuatromuiics «» 202_r.
(monmnuce) (M1.0. damunus) (nata)
JIHEBHUK IPOBEPUII:
PYKOBOAMTEIb MPAKTHKH OT 00pa30BaTEILHON OpraHU3aIlun
MIPENo/1aBaTellb « » 202 r.

( IOJDKHOCTB) (oxrycs) (M1.0. damums) (nara)




HaumeHnoBaHHe yueOHOro 3aBe/IeHUs

ATTECTAIIMOHHBIN JIUCT

no I111.03.01 IIpou3BoacTBeHHAasI MPAKTUKA (M0 MPO(MUIIIO CIIENUATHLHOCTH)

CryneHTa rpynbl

(pamunus, uMs, OTIECTBO)
obyuaromerocs 1o crenuaibHocTH 13.02.07 DnekTpocHa0XeHUE, KOTOPBIM YCIIEUTHO MPOIIEN
[I1.03.01 ITpon3BOACTBEHHYIO MPAKTUKY (110 TPOMUITIO CHIEIMATEHOCTH) B 00BEMe 72 9acoB ¢ «__ » utoHs 202
r.mo «__ » utonst 202 T.

B

HaMMCHOBAaHUE OpraHusaluu, }OpI/IE[I/I‘-ICCKI/Iﬁ anapec

Buabl 1 00béM padoT, BHINOJTHEHHBIX
00y4arIMMCH BO BpeMsl IPAKTUKH

KauecTBo BhIno/IHEHUs1 padoT B
COOTBETCTBHUHU C TEXHOJIOTHEN "
TPeOOBAHUSIMU OPTraHU3AIMH, B KOTOPO
NMPOXOAMJIA PAKTHKA

Pa3z0opka u peBu3ns NpocThIX ycTpoicTB P3A.

KayecTBo BBINOMHEHHS pPabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBAaHUSAM OpraHU3aLUH, B
KOTOPOU IPOXOAWIIA IPAKTHKA

[IpoBepka yctpoiictTB P3A wuiaum OTAENBHBIX HX
3JIIEMEHTOB B J1Ia0OpaTOpuM MOJ PYKOBOACTBOM
paboTHHKA 00JIee BEICOKOW KBaTU(HUKAITUH.

KauecTBO BbINONHEHHS PabOT COOTBETCTBYET
TEXHOJIOTMM W TpeOOBaHUSAM OpraHU3allUd, B
KOTOPOI MPOX0Inja MPaKkTUKa

BHyTpeHHHnli 0CMOTp M IpOBEpKa MEXaHMUYECKOU
YacTU MpOCThIX ycTpoiicTB P3A Ha oOBekTax
AIIEKTPOSHEPT €TUKH.

KauecTBO BhINONHEHHS PabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBaHUSAM OpraHU3alluH, B
KOTOPOW MPOXOAMJIA MPAKTHKA

[TpoBepka u mpu HEOOXOTUMOCTU PETYITUPOBAHUE
MEXaHUYECKHUX XapaKTePUCTHK YCTPOKUCTB
(modToB,  3a30poB,  MPOBAJOB,  PacCTBOPOB,
nporuOoB) B J1a0OpaTOpUU MO PYKOBOACTBOM
paboTHMKa O60J1ee BRICOKOW KBATM(DUKAIIHH.

KayecTtBo BbINONHEHHS pabOT COOTBETCTBYET
TEXHOJIOTHMH U TpeOOBaHUSM OpraHHU3allH, B
KOTOpOM MpoxXoauia NpaKkTUKa

IToaroroska HEOOXOINMBIX prudOpOB u
UCIIBITATEIbHON armapaTyphl.

KauecTBO BbINONHEHHS PabOT COOTBETCTBYET
TEXHOJIOTMM W TpeOOBaHUSAM OpraHU3allid, B
KOTOPOI MPOX0Inja MpaKkTUKa

[ToaroToBka HEOOXOAWMON JOKYMEHTAITUH IS
BBITIOJTHEHHSI TPOCTBIX padOT MO TEXHUYECKOMY
00cykuBaHuIo ycTpoiicTB P3A.

KauecTBO BbINONHEHHS PabOT COOTBETCTBYET
TEXHOJIOTUM U TpeOOBaHUSIM OpraHU3aLUH, B
KOTOPOW MPOXOAMJIA MPAKTHKA

Urenue KOHCTPYKTOPCKOM JIOKyMEHTaIl1H,
pabouunx depTexKeH, SMEKTPUIECKUX CXEM

KayecTBo BbINONHEHUS pabOT COOTBETCTBYET
TEXHOJOTMM U TpeOOBAaHUSAM OpraHM3allH, B
KOTOpOM MPOX0Inja NPaKTUKa

[lpoBepka ¥  HW3MEpPEHHE  MEraOMMETPOM
CONPOTUBIICHNS H30JALIMM IPOCTBIX YCTPONCTB
P3A B mMacTepckoii moa pyKoBOJICTBOM pabOTHHKA
0oJiee BHICOKOW KBaJIM(UKAIIMH.

KayecTBo BbINONHEHUS pabOT COOTBETCTBYET
TEXHOJOTMM U TpeOOBAHUSAM OpraHM3allH, B
KOTOPOH NMpoxojuiia NpakTHKa

CHsTHE BEKTOPHBIX JAMarpaMMm B LEMAX TOKa U
HaNpsDKCHUsT B J1a00paTOpPHH TMOJ PYKOBOJCTBOM
paboTHNKa 60s1ee BHICOKON KBAIM(DUKAIIHH.

KayecTBo BbINONHEHUS pabOT COOTBETCTBYET
TEXHOJOTMH U TpeOOBAaHUSAM OpraHM3allH, B
KOTOPOH NMPOXOHiIa NpaKkTHKa

[TpoBepka IEKTPUUECKUX XapaKTEPUCTHK
AJIIEMEHTOB  IPOCTBIX  ycTpoiictB P3A  mon

KauecTBO BbINOMHEHHUS pabOT COOTBETCTBYET
TEXHOJIOTUU U Tpe60BaHI/I$IM opraHu3anuu, B
KOTOPOM MPOXOJIMJIa MPAKTHUKA




PYKOBOACTBOM  paboTHWUKA Oojee  BBICOKOM
KB (DUKAIIIH.

HcnpiTanne W Hamajaka OTHENbHBIX 31eMeHTOB | KauecTBO BbIMONIHEHUS pabOT COOTBETCTBYET
ycTpoiicTB P3A Ha uHTErpajabHBIX MUKpPOCXEMaX. | TEXHOJIOTMH W TpPeOOBaHMUSM OpraHH3aluH, B
KOTOPOM MPOXOJIMJIa MPAKTHUKA

[TpousBoacTBO paboT ¢ cobmoienneM TpedoBanuii | KauecTBo BBITIONIHEHHS] pabOT COOTBETCTBYET
0€301acCHOCTH. TEXHOJOTUM U TPeOOBAHUSM OpTraHM3AINH, B
KOTOPOM ITPOXOAMJIA TPAKTHKA

HrToroBasi omeHka 1o NPOU3BOACTBEHHOM

NpakTuKe (M0 NPOPHII CHENHAJIBHOCTH)

o . (omeHKa)
oughghepenyuposannvlil 3a4ém

XapakTepucTuKa npogdeccuoHaIbLHOM AesiTeJIbHOCTH CTyJleHTa BO BpeMs
I11.03.01npousBoaCTBeHHOI MpaKkTHKH (10 NPo(HII0 cienuaabHocTH): KauecTBO BHIOIHEHUS
paboT COOTBETCTBYET TPEOOBAHUSM OPraHU3AIMH, B KOTOPOH MPOXOAMIIa MPAKTUKA

3akil0ueHHe:  aTTeCTyeMblii(asi) MPOJeMOHCTpHpoBai(a) BianeHHEe MNPo(hecCHOHATBHBIMU
KoMmIeTeHIuaMu 1 oonmmu komnereHuamMu OK 01; OK 02; OK 04; OK 05; OK 07; OK 09; IIK 3.1,
I1K 3.2.

M.IL PykoBonuTenb mpakTHKU
OT [IPEANIPUATHS
« » 202_ I. d.1.0. JIOJKHOCTH MOAINCH

M.II | PykoBoauTe b MPAKTHKH OT
dbunmnana

« » 202 T. d.1.0. JIOJKHOCTH MMOJITUCH




4 KOHTPOJILHO-0LEHOYHbIE MATEPHAJIbI ISl JK3aMeHa (KBAIH(pUKAHOHHOr0)®

4.1 Ilacnopt

Hasnauenue:

KonTponbHO-ouieHOuHbIe MaTepuaibl (naiee — KOM) nmpenHazHaueH 11 KOHTPOJIS U OLEHKH
pe3yapTaToB ocBoeHHUs mpodeccuoHambHoro moxayns IIM.00 Haspanwe cnemmansHocta 00.00.00
HasBanue.

4.2. 3aganue J1J5 IK3aAMEHYIOLIErocst
3adanue 1.
Koasb! npoBepsieMbIx MpoecCHOHATBHBIX U OOIIMX KOMIIETCHIIHIA:

HucTpykuus:
BuumartensHO pouUTaiiTe 3a1aHKeE.
[Ipu BeIMOMIHEHUM 3a1aHUS BBl MOKETE BOCIIOJIB30BATHCSA (YKA3ambv, uem)

Bpewms BeinonHeHus 3a1aHus —
TekcT 3agaHu: ...

Bpewms BeinmonHeHus 3aaHus —
TekcT 3amanus: ...

Kpurepum ouenku:....

3aoanue nN.
Koapb! npoBepsieMbIX MPoPeCCHOHATBHBIX U 00X KOMIICTCHIIHIA:

HucTpykuus:
BuaumarensHO mpodnTaiiTe 3aJaHue.
[Ipu BeIMOIHEHUM 3a1aHKS BBl MOKETE BOCIIOJIB30BATLCA (YKA3ambv, uem)

Bpems BoinosiHeHUs 3a1aHUS —
TekcT 3agaHus: ...

Bpewms BoinosHeHUs 3a1aHUs —
TekcT 3aganus: ...

Kpurepum oueHku:....

4.3 IlakeT 3K3aMeHaTOpa
4.3.1 YcaoBus
KonmnuecTBo BapraHTOB KaKJ10TO 3aJaHUs / TAKETOB 3aJJaHHM JIJIsl 9K3aMEHYIOIIETOCS :

Bpemst BBITIOTHEHUST KaXKI0TO 3a[aHuS:
O6opynoBanue:

3 3a0anus k I(K). popmupyromes 3 cnocobamu:
1. 3adanus, opuenmuposannvie Ha NPOBEPKY 0CBOEHUS 8UOA OesTMETbHOCIU (6Ce20 MOOYIs) 8 YeloM.
2. Badanus, npogepsioujue 0ceoeHue cpyninvl KOMREMeHYUll, COOMEEMCMEYIOWUX ONPEOEIEHHOMY PA30eNy MOOYIIA.
3. 3aoanus, nposepsiowue oceoenue OMOeIbHOU KOMREMEHYUU HYMPU NPOPeCCUOHATLHO20 MOOYIIAL.



Jluteparypa a1t CTyieHTa:
Y4eOHUKHU:

Meroanueckue mocoous:;

CrpaBouHas JuTepaTypa:

4.3.2. BolnojiHeHNe 3a1aHUA
1) Xo/1 BBIMOJHEHUS 3aIaHUS

4.4. KomniekcHble moKka3ateau copMHPOBAHHOCTH KOMIIETEHIIUH
Tabmuna 8 - KoMmekcHble mokasarenu copMHUpOBaHHOCTH KOMIETEHIUN

Koasl npoBepsieMbIx IToka3aTenu OLeHKH pe3yabTara Ouenka
KOMIIETEHI[M I (na / Her)




5. OueHo4yHasi BeIOMOCTB 110 NPO(eCcCHOHATBHOMY MOLYJTI0

OueHo4yHasi BeIOMOCTB 1O NPO(ecCHOHATBHOMY MOIYJII0

(Koo, naumenosarnue mooyns)
Crynent(-xa)

(®.1.0.)
oOyuaromuiics (-asics) Ha Kypce 1o crienranbHoctu CI1O

(Ko, HANMEHOBAHUE)
0CBOMII (-a) MporpamMmy npoQecCuOHaILHOIO MOIYJIS

(Koo, naumenosarnue mooyns)

B 00BbeMe YacoB C « » 20 I. 10 « » 20 T.
Pe3ynbTaThl IpOMEXKYyTOYHOM aTTECTAIMH IO dJIEMEHTaM MPOo(hecCHOHATBEHOTO MOTYJIS:
DopMbI IPOMEKYTOYHOM
DJieMeHThI MOYJIf Onenka
aTTecTaluu

M/IK n

MJIK n

VII.OO

I1I1.00

Konsb! npoBepsiembix komnerenuuii | Iloka3zarenn onenku pesyiabrara | Onenka (aa/ Her)

ITK n.
ITK n.
ITK n.
OK 01.
OK 02.
OKn
«__» 20
/ /
(IMopmuace u @.N.O. mpeacenarens aTTeCTAIIMOHHON KOMUCCHH )
(IToxrmuce u @.N.0. qEIeHa aTTECTALIMOHHON K;)MI/ICCI/II/I)

(IMoamace 1 @.N.O. yiena arrecTalluOHHON KOMUCCUHT




