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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIIeHI/II/I HpOMe)I(YTOqHOﬁ arTeCTalnuu.



oOydYeHHsI 10 JIUCLUIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEIbLHAA 3aIHCKA

HCJIB HpOMG)I(yTO‘IHOﬁ aTTeCTallu — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YyJIbTATOB

DopMBI IPOMEKYTOUHOHN aTTECTALIUU:
ouHast popma oOyueHus — sk3amen (7 cemecTp);
3ao04Hast popma o0ydeHus — IK3aMeH (4 Kypc).

o0ecreunBaOInX JOCTHKEHNE

IUTAHUPYEMBIX  PE3YyJbTaTOB OCBOEHUS

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHHUSI TUCIIUTUIUHBI

Kon n HanmeHnoBanue KOMIICTCHIIH

Kon WHIANKATOpa JOCTHKECHUSA KOMIIETCHIINN

[IK-8: Crtoco6eH BRIIOIHATE Pa0OTHI 10 MMPOSKTUPOBAHUIO Y3IIOB

JJOKOMOTHBOB U IIOAT'OTOBKE TEXHUICCKOM JAOKYMCHTAall

[IK-8.4: BpImomHAET TPOSKTHPOBAHWE W  pPaCUETHI
ANEKTPUYECKOT0 000PYHAOBaHHS JIOKOMOTHBOB, TIPOBOJIUT
UCIIBITAaHHS M HACTPOUKY IJIEKTPHIECKOTO 000pYIOBaHHS
IPH DKCIUTyaTali|

Pe?;y.]II)TaTI)I O6y‘~I€HI/I$I MO0 IUCHUIITIMHE, COOTHECCHHLIC C INIaHUPYCMbIMHA

pe3yJibTaTaMu OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI

KO,H 1 HAUMCHOBAHUC MHAUKATOPpA
JOCTH)KCHUSA KOMIICTCHIIMN

PCSyJ’IBTaTBI 06yquI/m IO TUCHUITTIMHE

OHeHO‘IHBIe MaTepHralibl

T1K-8.4: Brinonnser
MPOEKTHPOBAHHE u pacueTsl
IEKTPUIECKOTO o0opyoBaHus

JIOKOMOTHBOB, ITPOBOANT WCIIBITAHUS
" HacTpOHKy JNEKTPUIECKOTO
000pyI0BaHUSI IPU SKCILTYaATAIUH

OOy4atommiicss 3HaeT: JJIEKTPUUECKOEe 000pyHOBaHHE
JIOKOMOTHBOB €TI0 YCTPOWCTBO M TPHHIMI ICHCTBHS;
3JIEKTPUYECKHE CXEMbI IOKOMOTHBOB, TPEOOBAHMS K HUM
W IPUHIAI paboThl. XapaKTEPUCTHKH U yCIOBUSI pabOThHI
00opymoBaHusI.

IMpumepst TECTOBBIX
Borpocos (1.1 —1.10)

Bompocsr (2.1 — 2.5)
IMpumeps TECTOBBIX

Bormpocos (3.1 — 3.10)

Bompocst (4.1 —4.5)

OG6yuvaromuiics ~ ymeer:  Yurath u  cocraBisats | 3amamwms (5.1 —5.5).
JNIeKTpUYecKre  cxembl. Omnpenensath  HaIe)KHOCThb
JJIEMEHTOB CXEMBbI KP (pasmen 1, 2, 3, 4,
rpaduku 1, 2, 3)
Bamanus (7.1 —7.5).
KP (pazzen 6)
OO0yyaromntmiics BJIAJIEET: Hasreikamn morcka | 3amanus (6.1-6.5).
HEUCHPABHOCTEN 3JEKTpUUYECKOH cxeMbl. Meronamu

pacyeTa OTACIIbHBIX 3JICMCHTOB O60py,Z[OBaHI/I$I

KP (pa3men 5, ueprexu
nwct 1)
3amanus (8.1-8.3).

KP (pa3nen 7, rpaduku 4,
YEPTEKH JIHCT 2)

[TpomesxyTouHas arrectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 cieayromux Gopm:
1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUYECKUX 3aJaHUI
2) BbINOIHEHME TecTOBBIX 3aaHuil B OMIOC yHuBepcurera.



2. TunoBbie! KOHTPOJIbHbIE 32 JAHUS HJIM HHbIE MATEPUAIIBI JIJIsl OIEHKH 3HAHUIA, yMeHH,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIHUX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeH M

2.1 TunoBble BONPOCHI (TECTOBBIE 3a/1aHNsI) /ISl OLIEHKH 3HAHHEBOT0 00Pa30BaTeJIbLHOI0
pe3yJibTarTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yJIbTaT:

KOZ[ 1 HAUMCHOBAHUEC UHAUKATOPpA JOCTUKCHU O6pa30BaTeJ'II:HLII7[ pe3yabTaTt
KOMIICTCHIIMH

[1IK-8.4: Bemmonusier npoektupoBaHue U | OOyuaromuiicss 3HAET: JIIEKTpPUUECKoe O0OpylOBaHHE JIOKOMOTHUBOB €ro
pacyeTsl  3JEKTPUYECKOro  OOOpYJOBaHHUS | YCTPOHCTBO M NPUHLIWI JCHUCTBHS; OSJEKTPUYECKHE CXEMbl JOKOMOTHBOB,
JIOKOMOTHBOB,  INPOBOAMT  MWCHBITaHUA ¥ | TPeOOBaHUS K HUM U IPUHLIUI pabOThI

HaCTPOWKY AJIEKTPUUECKOT0 000pYJOBaHUS MPH
9KCIUTyaTalUH

TecTupoBanie 10 IUCHUIUIAHE IPOBOIUTCS C MCIOJIB30BAHHEM TECTOB Ha OyMa)KHOM HOCHTENE HIIM PECYPCOB BIEKTPOHHOM
obpasosarenbHO# cpemst «Moodle» (pesxum noctyma: http://do.samgups.ru/moodle/).

IpumMepsl TECTOBBIX BOMPOCOB (IK3aMeH):

1.1 BoabT-aMnepHOii XapaKTePUCTHKOI BEHTHJIS HA3bIBaeTCs:

a. 3aBUCUMOCTD MMaJICHUA HAIIPSAXKCHUA OT TOKA,

b. 3aBrCHMOCTD TTafieHNsT HATIPSDKEHHS OT TEMIIEPATYPHI;

C. 3aBUCUMOCTD NaICHUS Haps>KEHUA OT COIPOTUBJICHUA.

1.2 Kakasi kKaTylIKa peJie lepexo/ia BbI3bIBAeT ero cpadarpiBanue?

a. TOKOBasl KaTyIlIKa;

b. kaTymika HampsoKEHUS;

C. muddepeHHaIbHAs KaTyIIKa.

1.3 lyra B 1yroracuTe;I-HOM YCTPOICTBe racUTCS MPH MOMOILMK:

a. [ToToka Harperoro Bo3ayxa;

b. MarauTHOTO IyThS;

C. Pa3mMbIkaHNs KOHTAKTOB.

1.4 Kakoii npuBoJ MMeeT peBepcop KyJ1a4KOBOro TMna?

a. [Topmnesoi;

b. DIeKTPOMAarHUTHBIN;

c. lnapparmeHHbIi;

1.5 KoHTaKTOPBI € 31eKTPONHEBMATHYECKUM NMPUBOJAOM yCTAHABJINBAIOT:

a. B nemsix ynpasnenus;

b. B cuI0BBIX LIETISX;

c. Bo BcriomoraTenbHBIX LETIsX.

1.6 DnekTpUYecKHe anNapaThl — ITO:

a. Anmapartsl, CIry Kaliue JUIs YIpaBJIeHHUs. peKUMaMHU padOThl MKy OTACIBHBIMH 3JIEKTPHIECKUMH MalllMHAMH;

b. DiekTpoTexHHYECKHE YCTPOWCTBA JUIS YIIPABJICHHS MOTOKAMH SHEPTHM M MHGOPMAIMH, PEKHMMaMH PadOTHI, KOHTPOJIS U
3aIIUTHl TEXHUYECKNX CHCTEM M X KOMIOHEHTOB;

C. AHHapaTI)I C TUCTAHIIMOHHBIM YIIPABJICHUCM, ITPOU3BOAAIINUEC COOTBETCTBYIOIINE NIEPEKIIIOUCHUA B LICTIAX YIIPABJICHUS.

1.7 KomMyTauuoHHbI€ 31eKTPHYECKHE aNMapaThl — 3TO:

a. BHCKTpI/I‘IeCKI/Ie amnmnaparsl, IPEIHA3HAYCHHBIC JIJId HepeKHIO‘IEHI/Iﬁ B CUJIOBBIX DJICKTPHUYCCKUX MCTIAX (HOeSZ[HI;Ie KOHTAaKTOPBEI,
peBepCOpPHI, KOHTPOJUIEP MAIIMHUCTA U JIP. );

b. Anmapatsl ynpasieHus, OCYLIECTBISIONME Pa3iMyHble QYHKIUK YIPABICHUS 3JEKTPUYECKUMH LEMsIMU Mepeaad TEeIIOBO30B
(pene, peryysTopbl, KOHTPOJLIEPHI U JIp.);

c. Ammapatbl 3alInTHI, 00ECHEUNBAIOIINE 3aLIUTYy AW3ENS M Y3JI0B 3JEKTPOOOOpPYIOBaHHS OT MOBPEXKICHHWH IPH aBapHHHBIX
pexuMax (pese 3a3eMIICHNS, MAKCUMaJIbHOTO TOKa,, aBTOMAaTHYECKNE BBIKIIIOYATEIH);

d. Ammapartsl peryiaMpoBaHUs, CIyXallue Ul PETYJIMPOBAHUS M OTPAaHMUYECHUS TOKA B DJIEKTPHUYECKUX LEISX (PEe3UCTOPHI,
THUPHCTOPHI, TPAH3UCTOPEI).

1.8 OcHoOBHBIC TapaMeTPhI, XapaKTepu3yomue padoTy NOABHKHOI0 KOHTAKTHOIO COCIMHEHUSI:

a. KoHTakTHOE CONPOTHBIICHNE U HAYAIbHOE HaXKaTHe.

b. Koneunoe Ha)kaTve KOHTAKTOB MOYKHO CUMTATh HAaNOOJIEe BaKHBIM rnmapamMmeTpom.

c. KoHTakTHOE COIPOTHBIIEHHE, KOTOPOE ONPEEIsieTCs] MePEXOJAHBIM COIPOTHBICHUEM W CONPOTHBICHHUEM MOBEPXHOCTHBIX
TUICHOK.

d. HayaspHOE M KOHEUHOE Ha)KaTHe, KOHTAKTHOE COIPOTUBIICHHE, PACTBODP, MPOBAJI, IPUTHPAHUE.

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XPAHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX MPOLEAYp KOJIUYECTBE BaphUaHTOB. OIEHOYHEBIC
CpEICTBa MOJUIEKAT AKTyaIM3aldd C Y9eTOM DAa3BHTHUS HAyKH, OOpa3oBaHUS, KyJIbTYpPbl, SKOHOMHKH, TEXHHKH, TEXHOJIOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COJECPIKAHUS OLICHOYHBIX CPEACTB CPpeAr 00yJaroIuXcsl yHUBEpCUTE Ta
HECYT 3aBenyrouuii kadeapoil u mpenogaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.


http://do.samgups.ru/moodle/

e. KoHeuHoe Hakatue omnpeznenseT 3HauYCHWE KOHTAKTHOTO COIPOTHBIICHUS KOHTAaKTOB B 3aMKHYTOM COCTOSIHWUH, OIpE/EIIsieT
TeMIlepaTypy HarpeBa KOHTAKTOB.

1.9 MexaHn4eckas XapaKTepUCTHKA pesie (KOHTAKTOPA) MpeacTaBaseT co00i:

a. Cuily npOoTUBOAEHCTBHUS MEXaHU3Ma pelie (KOHTaKTopa), IPUBEACHHYIO K TOUYKE NPUIIOKEHUS! JJICKTPOMArHUTHON CHIIBI
b. 3aBuCHMOCTD BETHMYKMHBI SICKTPOMArHUTHOM CHIIBI K BETMYUHE BO3AYIIHOTO 3a30pa

c. Cuiia mpoTUBOACHCTBHS MEXaHN3Ma pelie (KOHTAKTOpa), IPUBEICHHAs K TOUKE MPUIIOKEHHS SIEKTPOMArHUTHOH CHIIBI
1.10 Tunsl 3J1IeKTPUYECKHX CXeM.

a. CTpyKTypHBIE;

b. ®yukIMOHATBHEIE;

C. [IpuHIMIIHAIBHO-MOHTaKHEIE;

d. IoaknroueHwus;

e. O6mue;

f. Pacnonoxenus;

g. O0bearHeHHBIE

IIpumMepbI BONPOCOB 1151 TPOBEIEHUS IK3aMeHa

2.1 Knaccu¢uxanus 1 XapaKTepUCTHKA IEKTPHIESCKHX annaparoB. OyHKIHOHAILHOE Ha3HAYCHHE.
2.2 PacrionoxeHune 3IeKTPUIECKOT0 000pyI0BaHNS Ha TETLTOBO3E.

2.3 Tuns! koHTaKTOB. HasHaueHne n kiaccuuKaIus.

2.4 TpeOoBaHus, MPEIBIABISIEMBIC K SJICKTPHUECKUM aIllapaTaM.

2.5 O06pa3oBaHue IEKTPUUSCKON IYTH U AyTrOoTramieHue.

[IK-8.4: BrmonHser  mpoekTHpoBaHWE ®  pacdeThl | OOyJaromuiics 3HACT: XapaKTePUCTUKHA W YCIOBUS PabOTHI
3JIEKTPUYECKOTO 00OpYZOBaHUS JIOKOMOTHBOB, IIPOBOIUT | 00OPYMOBAHMUSL.
UCTIBITAaHUS M HACTPOUKY 3JIEKTPUUECKOT0 000pyHOBaHMS IpU
SKCIUTyaTaluu

TectupoBanue MO AUCHUILIMHE [POBOIMUTCS C MCIOJIb30BAHUEM TECTOB HA OYMa)XHOM HOCHUTENE UM PECYPCOB JIEKTPOHHOM
obpa3zoBarenbHO# cpensl «Moodle» (pexum poctyma: http://do.samgups.ru/moodle/).

ITpuMepbI TECTOBBIX BONPOCOB (JK3aMeH):

3.1 KoHTaKTOPBI € 3JIEeKTPOMATHUTHBIM PHBOIOM PagoTalOT NPH TOKAX:
a. 750-850A;

b. 1o 400A;

c. 450-750A.

3.2 Ilpeneibl peryaupoBKH BblIep:KKH BpeMenn pesie POB-812

a. 0,8-2,5 cex;

b. 1-3 cexk;

c. 1,5-5 cex;

3.3 B kakoii nenu nanps:xenue 500-900B:

a. B nenu ynpasnenus;

b. B cunoBoii nienu;

¢. Bo BcnomorarenbHbIX LEIsX.

3.4 KommyTanusi 371eKTPUYECKOi MAIIUHbI CYMNTACTCS YI0BJIEeTBOPUTEIbHOM, €CJIU CTelleHb HCKPEHUsI COCTABJISAET:

.1t
4

b.1

C. 11
2

d. 2

3.5 Y HopMaJIbHO 3apsiKeHHOMH padoTalouieil aKKyMyJITOPHO 0aTaped JIOTHOCTD 3JIEKTPOJIMTA PU TeMnepatype +20°C
JIOJI7KHA HAXOAMTHCS B Mpeaeax:

a. 1,19-1,21;

b. 1,26-1,27;

c.1,24-1,25

3.6 IloTepst eMKOCTH AKKYMYJIATOPHOH OaTapen oT camopa3psijia nocJje ee 0e31eicTBUS He H0/KHA MPEBBINATD:
a. 10% 3a cyTkwu;

b. 0,7% 3a cyTku;

c. 20% 3a cyTku.

3.7 llpokauka MacJAHON cucTeMbl AU3ejs IPOUCXOAUT B TeUeHHe:

a. 30 cek;

b. 60 cex;

C. 90 cek;

d. 120 cex.

3.8 IIpu gocTHKEHNH AABJIEHHS MACJIa B BEPXHEM MACJISTHOM KOJIJIEKTOpe Tu3eJIsi:

a. 0,05-0,06 mIIa;

b. 0,08-0,09 mIIa;

c. 0,03-0,04 mITa — cpabateiBact PJIMI1.
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3.9 IpomonKUTEJLHOCTh PACKPYTKH BAaJIOB AHW3eJdsl KOHTpoaupyercss pesge Bpemenn PB2, orperyimpoBanHoe Ha
cIeyIoIHe BbIIePXKKHU:

a. 15 cek;

b. 30 cex;

C. 45 cek;

d. 60 cex.

3.10 Pe3yabTHpy0OIIAs M.J1.C. 00MOTOK YNpaBJIeHUsS aMJINCTAaTa paBHA:

1 ZFy = F03 + FOP_FOViFOC
2 ZFy = Fo3 + Fop + Foy + Foc
3 ZFV =Fos + Fop —Foy + Foc

IIpumMepbI BONPOCOB 1151 IPOBEIEHUS IK3aMeHa

4.1. Kakoe HanpspkeHHE TOKA B IETISIX YIIPABICHHS?

4.2. Kakoe 3HaYeHUE TOKA BO BCIIOMOTATEJILHBIX IIEMX ?

4.3. YcnoBus paboThI armapaToB 3aIlIATH?

4.4. YcnoBus paboThI anmapaToB KOMMYTaIuu?

4.5. Kakne XxapakTepuCTUKHU JIEKTPUIECKHUX anmapaToB Ber 3HaeTe?

2.2 TunoBble 3aJaHUs I OLI€HKH HABBIKOBOI'0 00Pa30BaTe/ILHOIO pe3yabTaTa

[IpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

KOZ[ 1 HAUMCHOBAaHUC MHAUKATOPA JOCTHIKCHU O6p330BaTeHBHLII>’I pe3yabTaTt
KOMIICTCHIINH

[1IK-8.4: BrImonmHsIeT MpOEKTHpOBaHHWE M pacdeTsl | OOyJalomHiics YMEeT: YUTAaTh U COCTABIATE SJCKTPUICCKUE CXEMBI
JNEKTPUUECKOTO  O0OpYHOBaHHS  JIOKOMOTHBOB,
MPOBOJUT HCIIBITAHUS U HACTPOIKY 3JIEKTPHUIECKOTO
000pyIOBAHUSI P SKCITYaTALNH

IIpumepsl 3a1aHuil, BBIIOJHAEMbIX HA IK3aMeHe

5.1. 306pa3ute CUIIOBYIO CXEMY JIOKOMOTHBA C DJIEKTPUUYECKOH Nepenaueii mepeMeHHO-II0CTOSHHOTO TOKa.
5.2. I300pa3ute CUIOBYIO CXEMY JIOKOMOTHBA € 3JEKTPHUYECKON Nepejauy IepeMEHHOI0 TOKa.

5.3. 300pa3ute CUIOBYIO CXEMY JIOKOMOTHBA € 3JIEKTPUYECKOH Mepeayy IOCTOSHHOTO TOKa.

5.4. [IpuBenuTe npuMep OrpaHMUYCHUS TOKA B KaTyIIKaX ¥ BKIIOYCHHS allapara Ha CaMOIIUTAaHUE.

5.5. [IpuBenuTe mpuMep CXEMHBIX PELICHUH 110 YCKOPEHHUIO TallIeHNs 3JIEKTPOMAarHUTHON SHEPTUHL.

KypcoBasi pagora coctouT u3 3-x pas3zesioB M rpaduieckoil yacTH. 3aKiI04aeTcs B paCCMOTPEHNH U pacdeTre 3JIeKTPHIECKOTO
anrapaTa M y4acTKa CXeMbl C pa3paboTKOH aJlropuTMa IOKMCKA HEHMCIPABHOCTEH B pa3zpaboTaHHO# cxeme. I'paduueckas dacTb
KypCcOBOH pabOTHI T0JDKHA COJEPIKaTh /IBa UepTesKa.

Pasnen 2: PazpaboTka ygacTka CXEMEI.

Ueprexu:

JIuct 2 Popmar A4 Yeprex ydacTka CXEMBI.

[1K-8.4: BemmonHseT npoekTupoBaHue U pacueTs! | OOyuaromuiics BiageeT: HaBbIKaMH IOMCKA HEHUCTIPABHOCTEH 3JIEKTPHUUECKON
ANIEKTPUYIECKOTO O00OPYJIOBaHHUS JIOKOMOTHBOB, | CXEMBI

mpoBOAUT UCIIBITAHUA u HﬁCTpOﬁKy
ANEKTPUYECKOTO 000pyI0BaHUS pu
9KCIUTyaTaIlu

IIpumepsl 3axaHMii, BLINOJHAEMBIX Ha IK3aMeHe

6.1. IIpu nocraHOBKE IIIaBHOM PYKOSITKM KOHTPOJUIEpA MAalIMHUCTA Ha 1-10 TO3UIIMIO0 — TEIUIOBO3 HE Tporaercs e mecra, PY2,
BB u KB oTxitoueHsl.

6.2. IIpu nocraHOBKe TJIaBHOW PYKOSTKH KOHTPOJIJIEpAa MAIIMHUCTA Ha 1-TO MO3MIMIO — TEIJIOBO3 HE Tporaercs ¢ Mecra. PY?2
BKIIOYeHO, a BB 1 KB oTkitoueHo.

6.3. Ilpu mocraHoBKH ri1aBHOH pykosTKH KM B 1-e mosnoxxeHne Bo30ysKA€HHE OTCYTCTBYET B 00EHX MOJIOKEHUAX MTEPEKITIoYaTelIs
AP (HopmanbsHo u ABapwuiiHoe).

6.4. Ilpu nmocTaHOBKE INIaBHOM PYKOSTKH KOHTpOJUIEpa MAIIMHUCTA Ma 2-10 MO3UIHIO, TPOUCXOAUT COPOC HArPY3KH C 3arOpaHueM
CUTHAJIbHOM JIaMIIbI.

6.5. Ilyck He MPOUCXOAUT MPU BKIFOYEHHBIX ITyCKO-BbIX KOHTAKTOPAX.

PI'P coctout u3 3-X pa3nenoB u rpadUUIecKoi YacTH. 3aKJII0YaeTCsl B pACCMOTPEHUHU W pacdeTe dJICKTPUYECKOTO ammapara u
ydacTKa CXEeMbl C pa3pabOTKOH anropuTMa MOWCKa HEHWCHpaBHOCTEHW B pa3paboTaHHOW cxeme. [ 'padudeckas 9acTh JOJDKHA
COZIepKaTh JBa YepTexa.

Paznen 3: Pa3zpaboTka aJropuT™Ma IoHucKa HEMCIIPABHOCTEH 10 pa3pabOTaHHOH cXeMe.




[IK-8.4:  BoblmosHser  npoekTHpoBaHME M pacueTbl | OOyyaromMicss yMeeT: ONpPEAENsATh HaJle)KHOCTh 3JIEMEHTOB
JNIEKTPUUECKOTO  000pYyOBaHHSI JIOKOMOTHBOB, IIPOBOJUT | CXEMBI

UCIIBITAHUSI ¥ HACTPOMKY 3JIEKTPUYECKOro 000pyAOBaHUS IPU
SKCIUTyaTaluul

IIpumeps! 3agannii, BLINOJIHAEMBIX HA JK3aMeHe

7.1. OnpenenuTe HaIEKHOCTh CXEMBI, COAEPIKAILEH 5 AIIEMEHTOB U 3aJJaHHOW MHTEHCUBHOCTH OTKA30B KAXKJIOTO 2JIEMEHTA.
7.2. Onpenenute HaS)KHOCTh CXEMBI, coaepikaiieii 10 ameMeHToB 1 3aJaHHOW HHTCHCUBHOCTH OTKA30B KaXKIOTO JIEMEHTA.
7.3. Onpenenute HaIS)KHOCTh CXEMBI, COAepIKaIeil 3 3JIeMEHTOB U 3aIaHHOH HHTEHCHBHOCTH OTKa30B KaXKIOT0 3JIEMEHTA.
7.4. Onpenenure HaAS)KHOCTh CXEMBI, COIepIKaleil 7 3JIeMEHTOB M 3aJaHHON HHTCHCHBHOCTH OTKa30B KaXKAOTO JIEMEHTA.
7.5. Onpenenute HaAS)KHOCTH CXEMBI, COIepIKaIeil 8 3JIeMEHTOB M 3aJaHHON HHTEHCHBHOCTH OTKA30B KaXKIOTO JIEMEHTA.

PI'P cocrout u3 3-x pasznenoB u rpaduyeckoil 4acT. 3aKIIOYaeTcsi B pACCMOTPEHHU M PacyueTe JICKTPUYECKOro armapara
ydacTKa CXEMbI C Pa3pabOTKOI airopurMa IOWCKa HEHCIIPaBHOCTEH B pa3paboTaHHOW cxeme. ['paduyeckas 4acTb JODKHA
COJIepXKAaTh JIBa UepTexka.

Paznen 2: Pa3zpaboTka y4acTka CXEMBbI.

[IK-8.4:  BomosHser  npoekTHpoBaHMe M pacueTbl | OOyvaromuiicss BilaJeeT: MeToJaMH pacdyera OTACIbHBIX
JNEKTPUUECKOT0 00OpYyNOBaHHs JIOKOMOTHUBOB, IIPOBOJUT | 3JIEMEHTOB 000PYIOBaHUS

HCIIBITAHNS M HACTPOMKY 3JIEKTPHIECKOTO 000PYAOBAHUS MPU
9KCIUTyaTalUH

IIpumepsl 3a1aHuii, BBINOJIHAEMbIX HA IK3aMeHe

8.1. Mcxons u3 3aJaHHBIX APaMETPOB AIICKTPHYECKOr0 allapara ONpeASIUTh pa3Mep CEUCHHUs IPOBOIHUKA.
8.2. Mcxons n3 3aJaHHBIX IAPAMETPOB AIICKTPHYECKOTO allapaTa ONPEACIUTh MapaMeTphl TaIlICHUS TyTH.
8.3. Mcxons U3 3alaHHBIX TapaMeTPOB PACCUUTATH BPeMsl CpadaThIBaHUS dJIEKTPHYECKOTO anmapara.

8.4. Mcxons n3 3aJaHHBIX IAPaMETPOB PACCYUTATh KOHTAKTHYIO TIPYKHHY.

8.4. Ucxoas U3 3aJaHHBIX ITapaMeTPOB PACCUUTATh BO3BPATHYIO MPYKUHY.

PI'P cocrout u3 3-X pasienoB u rpaduyeckoil 4acTH. 3aKIHUacTCs B PACCMOTPEHHM M PACUeTe JICKTPUYECKOTO ammapara u
ydacTKa CXEMbl C Pa3pabOTKOI anropurtMma IOKMCKa HEHCIpaBHOCTEH B pa3paOoTaHHOM cxeme. ['paduyeckas dacTb JODKHA
COJIEPXKATh JIBa UepTexka.

Paznen 1: DnexTpudeckoe 000pyIOBaHNE U PACUET €0 AIEMEHTOB.

Yeprexu:

Jlucr 1 @opmar A4 YepTex 3MEKTPUIESCKOTO anmapara.

2.3. IlepeyeHbr BONPOCOB /I MOATOTOBKH OOYYAKIIMXCH K IPOMEKYTOYHOH ATTeCTALMH
(ax3ameny)
1. Knaccuduxamus u xapakTepuCTHKa IIEKTPUUECKHX anmnapatoB. OyHKIIMOHATEHOE Ha3HAYCHHE.

. YeTpoicTBo U paboTa peBepcopa. CxeMa BKIIIOUEHHUS peBepcopa.

. Tunel koHTakTOB. Ha3HaueHue u kiaccuduxanus.

. HaznadyeHnue, KOHCTPYKIUS U MPUHIUI pabOThl TATOBOI'O F'eHEpaTopa TEIjaoBo3a.
. YCTpPOWCTBO M MPUHIMII AEHCTBUSA TATOBOTO JIEKTPOIBUTATEINS TEILIOBO3A.

. TpeboBanusi, mpebsABIsSEMbIE K IEKTPUUECKUM alapaTam.

. O6pa3oBaHue IMEKTPUIECCKOM TyTH U TyroraiieHue.

. TpeGoBanus K ycTpOHCTBaM 3alUThI CUIOBOM LEMH.
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. YciioBust paboTHI DIIEKTPHUUECKUX allapaToB HA TETIOBO3aX.

10. BiiusiHME TOKOB KOPOTKOTO 3aMBIKaHHUS Ha TSITOBOE AJIEKTPOOOOPYI0BaAHUE.

11. PacnonoxxeHue 3JIEeKTPUIECKOr0 000pY0BaHUS Ha TETUIOBO3E.

12. AMrmmuctart Bo30ykJIeHHs. Y CTPOHCTBO, padoTa.

13. cTOYHUKH U TIOTPEOUTENN PHEPTUHU HA TETIOBO3E.

14. Haznauenue ociiabiaeHus: BO3OYXIACHUS TATOBBIX DJIEKTPOIBUTATEIICH

15. YcnoBus skcrtyaraiuy 1 TpeOoBaHus, IPEIbSIBISIEMbIE K 2IEKTPOOOOPYIOBAHHIO.

16. Hasnauenwe, ycTpOWCTBO ¥ MpHUHOHUI pPabOTBl TpaHChOpMaTopa TOCTOSIHHOTO TOKa U
TpaHcopmaTopa MOCTOSHHOTO HAMPSHKEHUS.

17. OGuue MPUHIIMITBI 3aIIUTH B HU3KOBOJIBTHBIX IIETISIX.

18. BemmpsimuTenbHAs yCTAaHOBKA U PEXKUMBI €€ paOOTHI.

19. 3amura gu3ensd. [{enu 3amuUTh 1 OJIOKUPOBKH.



20. OrpannueHre TOKa B KaTyIIKax aNlapaToB U BKIIOYCHUE allapara Ha «CaMOIIUTaHUE).

21. Tlpocrelinnii MAarHUTHBIM YCUITUTENb. Y CTPOMCTBO, padoTa.

22. ABTOMaTHMYecKas CHCTEMa pETyJIMpOBaHMS HANpsDKEHUS TEeHEepaTopa B TATOBOM PEXHME:
CENIEKTUBHBIN y3el, OJIOK ympaBieHus: Bo30yKaAeHHUEM, THOKasi 0OpaTHAs CBS3b. Y3€JI KOPPEKIMH HaNpsHKSHUs
CHHXPOHHOTO BO30YyIUTEIS.

23. Pene nepexopa, pene BpeMeHH. Y CTpOHCTBO, paboTa.

24. TlpuMeHeHue pelne U IIaBKUX MPeI0XpaHuTeNeH U 3alUThl OT BHYTPEHHUX U BHEIIHUX KOPOTKHX
3aMBIKaHHUH ¥ TPO0OOS HAa 3EMITIO.

25. DNEKTPOMarHUTHbIC KOHTAKTOPBI.

26. IlepcrieKTHBBI pa3BUTHUS IEKTPOOOOPYTOBAHUS TETIIOBO30B.

27. DNeKTpOMaHOMETP U DIEKTPOTEPMOMETp. Y CTPOICTBO U padoTa.

28. AxkkymynsTopHas 6arapes. YcTpoicTBo. Pacyer XapakTepuUCTUKH U 3apsIHBIX YCTPOMCTB.

29. DNEeKTPOIHEBMAaTHUECKUE KOHTAKTOPHI. PacyeT XxapakTepucTuk.

30. Haznauenue 6eckoHTaKTHOTO peryistopa Hanpspkenus bPH-3B. Ipuniun paGoTsl peryanpyromero
oprasa.

31. Pene GokcoBaHUS U APYTHE BH/BI IPOTUBOCKOJB3SILEH 3aIIUTHI.

32. KommyTaronHas anmnaparypa. Pacuer XxapakTepucTHK MEXaHH3MOB KOMMYTAIIMOHHBIX arIapaToB.

33. OcoOeHHOCTH AIIEKTPOOOOPYJOBAHHS TEPCIEKTHBHBIX TEIUIOBO30B C AJICKTPUYECKOW Iepenadeid
NEePEMEHHOT'0 TOKa.

34. BHyTpeHHHE 1 BHEIIHNE KOPOTKUE 3aMbIKAaHHS B SHEPTETHYECKHX LETSAX. BiIusiHIE TOKOB KOPOTKOTO
3aMBIKaHHS Ha TATOBOE JIEKTPOOOOPYTOBAHHE.

35. XapakTepucTuKa aBapuiHBIX PEKUMOB AJIEKTPOOOOPYIOBAHUSI.

36. DneKTponmHEeBMaTHYEeCKUIT MEXaHU3M PEryJIATOpa 4Mciia 000POTOB AM3ENS U Y3€I, PeryIupyroumi
MOIIHOCTH IJIABHOT'O T€HEpaTopa.

37. beckonTakTHbIE annaparbl. HasHadenue, o01iee ycTpoicTBO, IPUHIKIT PAOOTHI.

38. bnok mycka nu3zens. Haznauenue, pabota.

39. Obmue cBeneHus 00 MIEKTPUISCKUX CXEMaX TEILIOBO30B.

40. Cucrema Bo30YKJIEHUS TATOBOTO TeHEpaTopa.

IlepeyeHb BONPOCOB il MOATOTOBKH K 3amure PI'P
Kak paGoTaeT KOHTaKTHBIH anmapar.

Kak paboraeT OecKOHTaKTHBIH anmapar.
XapakTepucTHKa anmnapara.

CrniocoObl H3MEHEHHUS [TapaMeTPoB arnapara
Pacuer 351eKTpOMarHuTHOTO NPUBOAA.

[TpuHiun paboThl y4acTKa CXEMBbI.

CocTaBHBIE DJIEMEHTHI CXEMBI.

PacueTr HagexxHOCTH y4dacTKa CXEMBbI.
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CnocoOBbI TTOBBIIICHUS HaAC)KHOCTU yUaCTKa CXCMBI.

IIpumepHbIe 3a1aHusA HA BbINOIHeHuss PI'P
1. PaccuuTaiiTe mpuBOJ 3JE€KTPOMAarHUTHOIO ammapaTta Ha OOpPTOBOE HANpsKEHHE JOKOMOTHBA U

pa3pa60Ta171Te AJITOPUTM ITIOUCKA HCHCHpaBHOCTCﬁ 3JleKTpH‘-IGCKOI>'I CXCMBI IIPUBOAA IECOYHUII.



2. PaccuuTaiiTe NpUBOJA 3JIEKTPOMArHUTHOTO ammapara Ha OOpTOBOE HAamNpsKEHHE JIOKOMOTHBA H
pazpaboTaiiTe ajdropuT™M TIOWCKAa HEHUCIPABHOCTEH SJIEKTPUUYECKONW CXEMbl TPHUBOJAA JKAI03eHd CHCTEMBI
OXJIAKJCHHUSI.

3. PaccumraiiTe mpUBOA ANEKTPOMATHUTHOTO ammapara Ha OOpPTOBOE HANpPSDKEHHE JIOKOMOTHBA U
pa3paboTaiiTe alropuTM MOWCKAa HEUCIPABHOCTEH AIIEKTPUYECKOW CXEMbI BO30YXKICHHS BCIIOMOTATEIHLHOTO
re’eparopa.

4. PaccuMraiiTe TPUBOJ IJICKTPOMATHUTHOTO ammapara Ha OOpTOBOE HaNpsDKEHHWE JIOKOMOTHBA M
pa3paboTaiiTe ajaropuT™M IOMCKAa HEHCIPABHOCTEH JJIEKTPUYECKONM CXEeMbl aBTOMATHYECKOW MOKapHOU
CUTHAJIM3aI1H.

5. PaccuuraiiTe NpuBOJA 3JIEKTPOMArHUTHOTO ammapara Ha OOpTOBOE HANpsHKEHHUE JIOKOMOTHBA H

pa3pa60Ta171Te AJIT'OPUTM IIOUCKA HeHCHpaBHOCTeﬁ B IICIIAX U3MCHCHUA JacTOTOH BpalCcHus AU3CII.

3. Metoguyeckue MaTepuaJbl, onpeaesiioniue Npoueiypy 1 KpuTepu OleHUBaAHUSA
copMHPOBAHHOCTH KOMIIETEHIMIA TP MPOBEAEHNHU MPOMEKYTOYHOM aTTeCTAIIUN

KpnTepnn q)opanonamm OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3aJaHuH

- OIIEHKa «OTJIMYHO» BBICTABISICTCS OOYYaIOIIEMYyCsl, €CJIM KOJIMYECTBO NPABWIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0béMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABJISETCS 00yUYarOIIEeMyCsl, €CJIM KOJTMYECTBO IPABUIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aTaHHBIX BOIIPOCOB;

- OIICHKAa «YAOBJIETBOPHTEJIbHO» BBICTABISACTCA OOYYarOIIEMYCs, €CIM KOJUYECTBO IMPaBUIIbHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—-60 % oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYA0BJIETBOPUTEIbHO» BBHICTABISETCS OOYyYArOMIEMYCs, €CIM KOJIMYECTBO IMPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popMupoBaHusi 01leHOK N0 Pe3y/IbTATAM BbINOJHEHUS 3aJaHUIH

«OTJIMYHO/32a4TEeHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHIIOIHEHHYIO MOJIHOCTBIO, HO MPU HAJIMYMU B HEN He Ooee
OJIHOM Herpy0oil OmMOKN U OJTHOTO HejloueTa, He 0oJiee TpeX HEeJ0UYETOB.

«Y10BJIETBOPHUTEIbLHO/3a4TEHO» — CTaBUTCA 3a padOTy, €ciau 00y4yaroUIuiicsl MPaBUIbHO BBIMOJIHUII HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee ogHON Tpy0oil ommOKKu U IBYX HEJ0UYEeTOB, HE Ooyiee OTHOM
rpyooit u oxgHoW HerpyOoil ommOku, He Oosiee Tpex HErpyObIX OUIMOOK, OJHOM HErpyOoON OIIMOKM M JIBYX
HE/I0UETOB.

«HeynoBJjiIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
MPEBBICUIIO HOPMY JJISl OLICHKH «yJOBJICTBOPUTEIBHOY WM MPABUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Buowl owuboxk:

- 2pyoOvle OwubKU: He3HaHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, He3HAHUe NPUemMo8 peuleHus 3a0ay;
OwubKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OWUOKU: HeMOYHOCTNU YOPMYTUPOBOK, OnpedeileHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0ouembl.: HePaYUOHAbHbLE NPUEMbL BLINOIHEHUS 3A0AHU, OMOENbHbIE NOZPEULHOCU 8 YOPMYIUPOBKE
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kputepuu popMupoBaHNs OL[EHOK MO IK3aMeHY

«OTIMYHO» — CTYJEHT NpuoOpen HeoOXOIWMble YMEHHS M HaBBIKH, MPOJEMOHCTPHPOBAT HABBIK
MPAKTUYECKOr0 MPUMEHEHHUS MTOTyYEeHHBIX 3HaHUH, HE JOMYyCTHII JIOTHYECKUX U (PAKTHUECKUX OLINOOK

«Xopomo» — CTyIeHT NpuoOpen HeoOXOAMMbIE YMEHHS W HAaBBIKH, MPOJEMOHCTPUPOBAI HaBBIK
MPAKTUYECKOr0 MPUMEHEHHUS MTOJTyYeHHBIX 3HaHUH; JOMYCTUI HE3HAUUTEIbHbIE OLTMOKU 1 HETOUHOCTH.

«Y10BJIETBOPUTEIBbHO» — CTY/ICHT JIOIYCTHJI CYILIECTBEHHbIE OIIUOKH.

«HeynoB/1eTBOPUTEJIBHO» — CTYJICHT JIEMOHCTPUpPYET (parMeHTAapHble 3HAHUS H3Y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXO/IUMbIE YMEHHS U HaBBIKH, JOMYIICHbI IPyOble OIIHOKH.



