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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[leapto ocBoeHHs Y4YeOHOW JUCHUIUIMHBI « TSAroBbI€ ammapaTbl U
AIIEKTpUYecKoe 000pyAOBaHNE OIBUKHOTO cocTaBa BCM» siBisiercs:

- TIONTyYeHHUE 3HAHUN O MPUHIUIAX padOThI, TEOPUH, KOHCTPYKIIUH TATOBBIX
anmnapaToB, O COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHUUECKHUX PEIICHUAX B 00JIACTH
TATOBOTO AJIEKTPOOOOPYIOBAHUS AJIEKTpUUECKoro mojaBmkHoro coctaa (JIIC)
JUISL  CIENYIOIIUX BHJIOB JIEATEIBHOCTH: MPOU3BOJCTBEHHO-TEXHOJIOTUYECKOM;
OpraHU3alMOHHO-YIIPABIECHYECKON;  MPOEKTHO-KOHCTPYKTOPCKOW;  HAy4YHO-
UCCIIeI0BATEIHCKOM.

3amagyaMu OCBOCHMS Y4e€OHOW JUCHMIUIUHBI « TSATOBBIE ammapaTsl |
AIIeKTpUYecKoe 000pyA0BaHNE OIBUKHOTO cocTaBa BCM» siBisiercs:

- OCBOCHHE THUIIOBBIX METOJOB pacyeTa W TMPOCKTHPOBAHUS SJIEMEHTOB H
YCTPOMCTB  3JEKTPUUECKOTO  0OOpyHOBaHUs, pa3paboTka U BHEAPEHHE
TEXHOJIOTUYECKHUX IPOIIECCOB OOCITYXKMBAaHMSI M PEMOHTA TATOBBIX AallllapaToB,
TEXHUYECKOTO KOHTPOJS W  HCHOBITAaHUS NPOAYKIHMH  (TPOU3BOACTBEHHO-
TEXHOJIOTMUYECKas JeSITENIbHOCTD);

- OCBOCHHE B O00JIACTH OpraHu3alvs OJKCIUTyaTallid W TEXHUYECKOTO
OOCITy’)KMBaHUSI DJIGKTPUUYECKUX allllapaToB, OIICHKHM MPOU3BOJCTBEHHBIX H
HEMPOM3BOJCTBEHHBIX 3aTpaT WM PECypcoB Ha oOOecleueHue KadecTBa
TEXHUYECKOTO OOCITY>KMBAaHUSA, TEKYIIEr0 © IUIAHOBBIX BHUIOB PEMOHTA
HNOJBUKHOTO COCTaBa, MEHEI)KMEHTa KauyecTBa, OLIEHKH IPOU3BOJICTBEHHOTO
NOTEHIMaNa MPEeANpPHUSATHs Ha OCHOBE TEOPUU HAAEKHOCTH (OpraHU3al[MOHHO-
yIpaBJICHYECKas IS TeIbHOCTD);

- OCBOCHHE B 00J1aCTH pa3pabOTKU TEXHUUECKUX TPeOOBAHUM, TEXHUUECKUX
3aJlaHuil ¥ TEXHUYECKUX YCIOBHA Ha TMPOEKTHI DJIEKTPHUECKUX AamapaToB
MOJIBIDKHOTO ~ COCTaBa,  BBIMOJHEHHWE  PAacyeTOB  THUIOBBIX  DJIEMEHTOB
AIEKTPOOOOPYAOBaHUSI TMOJIBHXKHOTO COCTaBa, pa3padOTKa TEXHOJOTHUECKUX
IPOLIECCOB 0 OPTraHu3alnu U 00pabOTKe Pe3yIbTaTOB UCIBITAHUI HA HAAEKHOCTD
C HCTOJB30BAHHEM CPEJCTB aBTOMATU3AIMU W WHOOPMAIIMOHHBIX TEXHOJIOTHMA
(IPOEKTHO-KOHCTPYKTOPCKAS AESTEIbHOCTB);

- OCBOCHHE HOBBIX TEXHHYECKHX PpCEUICHUH, TOWCKAa U TMPOBEPKH TIO
COBEPIIICHCTBOBAHUIO JJIEKTPUYECKOTO OOOPYIOBaHMs TOABIKHOTO COCTaBa,
aHAJIM3WPOBATh IOCTABJICHHBIE HCCIENOBATENbCKUE 3aJauyd B 00JIacTsX
MPOEKTUPOBAHUS U PEMOHTA YJICKTPUUECKOTO 000pyA0BaHNUS MOABMKHOTO COCTaBa
Ha OCHOBE TI0J1I00pa ¥ U3YUYEHUS JINTEPATYPHBIX, TATEHTHBIX U APYTHX UCTOUYHUKOB
uH(popMalnu (Hay4HO-UCCIIEI0BATENbCKas ACSITELHOCTD).

2. Ilnanupyemble pe3ynbTaThl 00y4eHHs 110 AUCHUIUIMHE (MOJYJIIO).



[lepeyerr GopMHUpyeMBIX pe3ylabTaTOB OCBOCHHSI  0Opa30oBaTEIHLHOU
porpaMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 0OO0y4YEHUs 10 JUCIUTUTUNHE (MOTYJIIO):

IIK-9 - CnocobeH BBIMONHATE 000OCHOBAHHME MAapaMeTPOB KOHCTPYKIMH H
CHCTEM IOJBHXKHOTO cocTtaBa BCM;

MK-10 - CriocoOeH IpUMEHSTh PacueTHBIE W YKCIICPUMEHTATBHBIC METOIbI
IpY CO3JIaHUH HOBBIX 00pa31oB TexHuku BCM.

OOGy4eHwue 1Mo JUCUUIUIMHE (MOJIYJII0) MPEANoJaraeT, 4To 1o €ro pe3yJibraramMm
oOyyaromuiicst Oyier:

3HATH:
YCJIOBUSL JKCIUTyaTalluk, TEOPUI0 pPabOThl OCHOBHBIX BHUJIOB TATOBBIX
AJIEKTPOAIAPATOB, UX KOHCTPYKIIMIO U SKCIUTYyaTallMOHHBIE XapaKTEPUCTUKU

YMmern:

- UCIIOJIb30BATh MOJYYEHHbIC 3HAHUS B IIPOM3BOICTBEHHO-TEXHOJIOTUYECKOM
U OpraHM3allMOHHO-YNPABJICHUYECKOW BHUJAX JESITEIBHOCTH IIPU SKCILTyaTalluu,
TEXHUYECKOM OOCITY>)KMBAaHHH M PEMOHTE TATOBOTO 3JIeKTpoodopyaoBanus DIIC

- BBITIOJIHSITh pacyeT MapaMeTPOB TATOBOTO AJIEKTPUUECKOTO 000PYI0BAHUS

Baagern:

- HaBBIKAMHU BBIOOpa W pacyeTa IMMapaMeTPOB TATOBOTO JJICKTPUUECKOTO
obopynosanus IIIC,

- METOJIaM1 TEXHUYECKOTO 00CTy>KUBaHUS, PEMOHTA U UCIIBITAHUHN TATOBOTO
AIEKTPOOOOPYI0BAHUS

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OO0mast TPyIOEeMKOCTh AUCIHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O0bem guctUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJammmxcss ¢ MeJarorTMYecCKUMH  padOTHUKaMU W (WIKM)  JHIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne7

KonrakTHas paboTa Ipu nNpoBeleHUN YUeOHBIX 3aHATHI (BCEro): 64 64

B toMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 32

3aHATHS CEMUHAPCKOTO THUIA 32 32




3.3. O6bemM nuCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCS C
NeTarOTHIECKUMHU paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNpbHOM MpOrpaMMbl Ha HWHBIX YCIOBHUSIX, TPU MPOBEICHUH
MIPOMEKYTOUHOM aTTeCTAllMU COCTaBIIAET 44 akaleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHnH 10 MHAUBUAYATFHOMY YIEOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM O00Yy4YeHHMH, 00BEM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00YJArOIIUXCS, a TaKkKe B popme
KOHTAKTHON pabOThl 00YYarOIMIMXCS C MeJarorndyecKuMU paOOTHUKAMHU M (WUJIH)
JUI[aMH, TIPUBIICKAEMBIMH K peai3aIliid 00pa30BaTeILHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHUN TTPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tsaroseie anmapatsl (TA). Haznauenue, ycioBus pabotsl TA.

TsroBbIe 3JEKTPUYECKUE ANNapaThl, X KIaccupUKanus. Y cIoBUs padOTHI 3IEKTPUIECKOTO
obopynoBanus. ['abapuTHbIE OrpaHUUYeHNS, ONpeieTieHrne Ko3(h(UINEHTOB 3amaca 1o U3MEHEHHIO
HaINpsKEHUs, JaBJIEHHS CKATOTO BO3LyXa.

BoszeiicTBue MexaHn4ecKux (pakTOpOB BHEIIHEH Cpeibl B 4aCTH BUOPALIMU U YAAPHBIX HATPY30K,
OTOBOpPEHHBIX rpynmnamu M25, M26, M27 o TOCT 17516.1

YPOBHH 3KCIUTyaTallMOHHBIX BO3MYIICHUI M HECTaOMIBHOCTEH: Harpy30K, HAIIPsDKECHUH, TEeMIIepaTyp,
JIaBJICHUH.

2 |ToxoBenymue 3neMeHTsI U y3ibl TA. KonTakTsl, uzomnsiaus B TA.

TokoBeayIue 31€MEHTHI TATOBEIX anmaparoB. HarpeBanue u oxiaxIeHHe TOKOBEAYIINX JeTalIeH.
OnpeneneHre HEOOXOIMMOTO CEYCHUS TOKOBEIYIUX AeTaneil. Pacder TemrmepaTypsl HarpeBa
TOKOBEIYIIHX JeTaneil. KOHCTpYKIW AneKTprdecKux coeaunHeHmi. Onpenenenne KodphunreHTa GopMel
CEYeHHsI POBOTHUKOB. PacueT MpoBOIIOYHBIX U ITUHHBIX KATYIIeK. PacdeT KOHTaKTOB M KOHTAKTHBIX
3JIEMEHTOB. PacueT CTHIKOBBIX KOHTAKTOB, KOMMYTHPYIOIIUX KOHTAKTOB IENEH YIPaBJICHUs, pacyeT
MOBEPXHOCTHBIX KOHTAKTOB. OmpenereHne KHNHEMATUKH KOHTAKTOB. MI3HOC KOHTaKTOB M pacyeT
9PO3HOHHOTO M3HOCA. CHIDKEHNE N3HOCA KOHTAKTOB. PelieHne ypaBHEHUS] HATPEBAHUS U OXJIaXKICHHUS.
PacueT royibIx U M30JMPOBAHHBIX IIMH U TIPOBOJHUKOB Ha HarpeBaHue. OmnpenenaeHue He0OX0IUMOTO
CEUYEeHUs] TOKOBEIYIINX JeTaeil.

3 |Dnekrpudeckas yra. MarHuTHOE W Ta30BOE JIyTOTaIlICHHUE.

DnekTpuyeckas ayra, ee XapakKTepUCTUKH U cBoiicTBa. Onpenenenue nepeHanpspkeHu i mpu oopbise
3H€KTpH‘I€CKOﬁ AyTH. Pacuer MONIIHOCTH IMOTCPHh B CTBOJIC SHGKTqueCKOﬁ AyTH. Onpez[eneHI/Ie
napamMeTpoB AyroraCuTCJIbHbIX YCTpoﬁCTB. ]_HyHTI/IpOBaHI/IC AYTH PE3UCTOPOM OIIPEACIICHUE TapaMETPOB
pe3ucTopa u ero pacuet. [[yroraiieHue Ha IOCTOSSHHOM U IIEpeMEHHOM Toke. Pacuer sainemMeHToB
JIyTOTaCHUTENIFHBIX YCTPONCTB ( AyrOTaCUTENbHBIE POTa, TyrOTaCUTEIbHBIE KaMEPHI, JyTOTacUTEIbHbIC
PEIIeTKH, JyroTacuTeIbHbIe KaTykn). Pacdyer Bpemenn ropenust 1yru. ['a3oBoe gyroramienue. AHamu3

MIPOIIECCOB pa3MBIKaHUs nekTpuueckux eneid JIIC u poiap Qyru, Kak CpeacTBa CHIDKEHHS
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

KOMMYTallMOHHBIX IepeHanpspkeHni. CTaTHdecKue U JMHAMHIECKUE XapaKTepUCTUKH OyrH. Kputnaeckas
JUIMHA TYTH.

Bune! nyroramenus. EcrecTBeHHOe ramenue Ayru. JlyroracurenbHble pora U IyroracUTeNIbHbIE PEIIETKU.
JyroracurenbHble KaMepbl, THITBI IyTOracUTEIbHBIX KaMep M OlleHKa uX d¢pekTuBHOCTH. Bo3nelicTBue
MarHUTHOTO T0JISl Ha IEKTPUUYECKYIO AYTY. Y CTpOWCTBA MarHUTHOTO raiieHue 1yru. Metonsl pacuera u
MPOEKTUPOBAHUS IJEKTPOMArHUTHBIX JYTOracUTEIbHBIX CUCTEM.

[IpuBonbl TA. ITHEBMaTHUECKUI, 2IIEKTPOMArHUTHBIN, ABUTATENbHBIN.

Buzp! mpruBOIOB TATOBBIX ANEKTPOANINAPATOB. Y CIIOBUS pabOTHI MPUBOJIOB TATOBBIX JIEKTPOAIIAPATOB U
TpeboBaHus, IpenbsBIsieMble K HUM. Pacuer cui, neifcTByromux Ha npuBoa. CTaTndeckue
XapaKTEePUCTUKHU NPHUBOJIOB. PacdeT ciil 1 MOMEHTOB, BO3HHUKAIOIINE TIPH paboTe MPHBO/A; IPUBEACHHbIC
Macca 1 MOMEHTHI HHEPLIMU MTOJBIKHOM cUcTeMbl. Pellienue ypaBHeHH 1BU>KEHHs IPHBOJOB,
olpeie/IeHNe BpEMEHU BKIIIOUEHHA U BHIKIIOUCHHUS anmnapara. CBoIicTBa M KOHCTPYKTUBHbIE OCOOCHHOCTH
3JIEKTPOITHEBMATHYECKUX IIPHUBOAOB PA3IMYHBIX TUIOB. TATOBBIE AUArpaMMbl BKIIOUEHHS 1 BBIKIIOUEHUS
UHIUBUIYalIbHBIX 2J€KTPOIIHEBMATHUECKUX KOHTAKTOPOB. OnpeeeHne OCHOBHBIX Pa3MepOB U
IMPOEKTUPOBAaHKE THEBMATHUECKOTO MPUBOA. TUIIBI 3I€eKTPOMArHUTOB TATOBBIX aIlapaToB U UX
XapaKTEepUCTHKH. AHAIN3 XapaKTEPUCTHK 2JIEKTPOMAarHUTHBIX IPUBOJOB U UX B3aUMOCBSA3b C
napaMeTpaMH JIEKTPOMArHUTOB. TAroBble AMAarpaMMbl HHIMBHYalbHBIX 3JEKTPOMATHUTHBIX
KOHTAaKTOPOB. PacdeT TAT0BOI XapaKTepUCTHKH JIEKTPOMAarHUTHOTO npuBoaa. OcobeHHOCTH
3IEKTPOMArHUTHBIX IPUBOJIOB IEPEMEHHOT0 TOKA. [IpoeKTHpOBaHNEe BKIIOYAIOUINX, BEIKIIOUAIOMINX U
MPUTHPAIOIINX NPYyXHH. PacueT mapamMeTpoB NHEBMATHYECKUX NMPHUBOJIOB. Pa3paboTka KOHCTPYKINHU U
TEXHOJIOTHH 0OCITY’)KNBaHHS ITHEBMATHUECKHUX IIPUBOJIOB. DJIEKTPOMArHUTHBIEC BEHTHIIN THEBMaTHIECKUX
IPUBOAOB. DIEKTPOMArHUTHBIN IPUBOJ TATOBBIX aNmapaToB. [IpUHIKIIBEI pacueTa 31€KTPOMAarHUTHOTO
npuBoJa. IIpoeKTHBIN U IOBEPOUHBIN pacueT 3JIEKTPOMAarHUTHOTO IPUBOAA. XapaKTEPUCTUKH
9JIEKTPOMAarHuTa MHAUBUAYaIbHOTO 3J€KTpoMaruuTa. [Iporeccs! BKIItOUeHHs JEKTPOMAarHuTa Ha
MOCTOSIHHOM ToKe. OnpesieNieHue yCunuil NpUTsHKEHUs 2JIEKTPOMarHuTa IIEpEMEHHOTO TOKa.

TA ¢ nByx-, Tp€X- 1 MHOT'OIIO3ULIMOHHBIM I'PYIIIIOBBIM IIPUBOAOM.

[TprHINT paboOTHI 3IEKTPOIBUTATEIBHBIX IPUBOJIOB IPYIIIOBEIX KOMMYTAIOHHBIX anmapaToB. CriocoOs
obecrieueHnst TOUHOH (puKcanuy no3uuid. MexaHn3Mbl IPEPHIBUCTOTO BpalleHus. [ pyImoBsie
KOMMYTallMOHHBIE TATOBBIE anmnapaTsl. KoMMyTanmoHHbIE 3JIEMEHThl HHIUBHYAIBHBIX ¥ TPYIIIOBBIX
anmnapaToB. KynaukoBble KOHTaKTOPHBIE 3JIEMEHTHI BKIIFOUAIOIIETO, MIEPEKITIOYAONIEro W BEIKIIOYArOIIET0
THIIOB.

Amnmnapars! 3amuThl. [IpuHiuns! noctpoenus 3amuTsl JI1C.

Anmapatsl 3auThl ¥ pene. [IpuHnune! 3amuTsl 3aextpoodopynoBanus JI1C. Bo3nymiHble n BakyyMHbIE
BbIKITIOYaTesu. OCOOCHHOCTH TallleHus yTH Ha IEPEMEHHOM Toke. Pene 3amuTel OT neperpys3ku. Pene
3alIUTHI OT OBEIIIEHHOTO M TOHMKEHHOTO HanpsbkeHus. Pere pekyneparmun. Pene 3amuTet ot
OokcoBanws. JJuddepeHnuansHbIe perne.

bricTponelicTBytomye apTomaTrueckue Boikitoyarenu (bB).

BrictponeiicTByromue apromatuaeckue Bokirodatend (bB), kak anmapatsl mpsaMoit MakCHMaITbHON
3aIUTHL. XapaKTePUCTUKU TPOIIECCOB, onpeesaomux padoty bB. TpeboBaHus Kk MOABMKHBIM CUCTEMaM
u ycrpoiictsaMm ayroramenus bB. Konerpykuus noaBmxHeix cucteM. [IpumMeHeHne pa3BeTBIeHHON
MarHUTHOHM CHCTEMBI ¢ TIOAMAarHUIMBAHUEM — CTIOCO0 JTOCTHKEHUS €€ MAarHUTHOW O€3MHEPIIMOHHOCTH.
IIpuHIMD neiicTBUS M Ha3HAYEHUE ITYHTHPOBAHUS pa3MarHWYHMBAIONICH KaTyIIKH.

Pene, npumensiembie Ha DIIC. XapakTepucTuku pene.

Onexrpomexanndeckue pene JI1C. Buapl pene. XapakTepUcTHKH pesie: ObICTPOIeHCTBIE,
YYBCTBUTEIBHOCTh, KO3((HUIMEHT BO3BpATa U JIpyryue KOJMUSCTBEHHBIE ITI0OKa3aTeIN, OLCHUBAIOIINE
paboty pene. Pene 3ammTsl OT ieperpy3Kku. Pere 3amTsl OT MOBBIIEHHOTO M TTOHMXEHHOTO HAPSDKEHHSI.
Pene pexynepannu. Pene 3amunTsl oT 60kcoBanus. Auddepernnanbable pene. Pacuer aneKkTpoMarHuTHBIX
peie.

HapaMCTpI/I‘lCCKI/IC aIrraparsl. PCSI/ICTOpBI, PCAKTOPLI U KOHACHCATOPLI.
Pesucropsl, npumensiemsie Ha DI1C. Tumsl pe3ucTopoB U UX OCHOBHBIE XapakTepucTuku. Harpes
MTyCKOBBIX PE3UCTOPOB. PeakTopHoe n koHAeHcaTopHOe 06opyaoBanue II1C. Buabl peakTopoB ux




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

n/m
mapaMeTphl U XapaKTePUCTHKH. THITEI KOHIEHCATOPOB, IpUMEHIeMbIX B 00opynoBanmu JIIC, TpeboBanus
K HUM. KOHJIeHCaTOpBl KOMIEHCATOPOB PEAKTUBHON MOITHOCTH. DUIBTPOBBIE KOHACHCATOPHIL.
Konnencatops! st cHaOOEpHBIX Ieneil.

10 |DneKkTpoHHBIE TOJYIPOBOIHUKOBBIC KaK 3JIeMEeHTHI TA.

VCII0BHS IPUMEHEHYS TOTYIIPOBOAHUKOBBIX MPHOOPOB B KAYECTBE NIEMEHTOB TATOBBIX ammapartoB. 1x
HCIIOJIB30BAaHHE B KAYECTBE KOMMYTALlHOHHBIX 31eMeHTOB. TpeGoBaHus 31eKTPOOE30IIacHOCTH K
BBIKIIIOUCHHUIO U Pa3beJMHEHUIO AIIEKTPUUECKUX Leneil. M cnonp30Banue MoIyIpOBOIHIKOBBIX IPUOOPOB B
HemsX yrnpasieHus. [IpuMepsl peann3aun pa3IHYHbIX PEIICHHH Ha OCHOBE MOJIYIIPOBOJHUKOBBIX
3J1eMeHTOB. Vcronb30BaHKe MOTYIPOBOIHUKOBEIX IPHOOPOB TSI KOMMYTAallUH B CUIIOBBIX LICIISX;
OCCKOHTaKTHBIC BHIKJIIOYATEIIH.

11 |Toxompuemuuku JIIC 115 BEpXHETO ¥ HIDKHETO TOKOChEMA.

Toxonpuemunku. TOKOIPHEMHHKH ATl BEPXHETO TOKOCheMa. TOKOIPHEMHHK MaHTOrpadyHOro THIIA.
ACHUMMETPHYHBIH TOKONPHEMHHUK. TOKONPUEMHUKH JUIs HHXKHEr0 TOKOCheMa. IIpHHIUI U yCIIoBHs
pabots! TokonpueMHIKoB DIIC. CraTinyeckre u AMHAMUYECKHE XapaKTEPUCTHKH TOKOIIPUEMHHUKOB.

12 |ToxocheM Ha BBICOKHX CKOPOCTSIX. ABTOKOJICOAHHUS U MX TallICHUE.

Oco0EHHOCTH TOKOChEMa ITPU BEICOKUX CKOPOCTSX IBIDKCHHS. A3POJIUHAMUYCCKHE BO3ICHCTBUS Ha
TOKOIIPUEMHHUK. BO3HUKHOBEHHE aBTOKOJICOATEILHBIX IPOLIECCOB U HX TalllCHHUE.
13 |BcmomorarensHoe anekTpoodopynoBanue DIIC. Ab. 3apsia u paspsia Ab.
BcenomorarensHoe a1eKTpo0o0opyI0BaHKE Leeil yIpaBIeHHs X BCIIOMOTAaTeIbHBIX HYK][ ICKTPHIECKOTO
HOJBIYKHOTO COCTaBa.
3azemitomye ycTpoiicTa cuinoBbix neneit JI1C. DnexTpoodopynoBaHue Ienel ynpaBieHus 1
BCIIOMOTaTEJbHBIX Lieneil. AKKymyJsitopHble 6aTapen DIIC.
14 |YcrpoiictBa oTomeHus, ocsemienus u BenTusauun J11C.
VYcerpolicTBa OTOIUICHUS, OCBEIICHNUS, CHTHATH3AIMHI. DIIEKTPOIICYH, KaJopudepsl, HarpeBaTeIbHbIC
3JIEMEHTHI, TepMOpPeTyIATOPBl. OcOOEHHOCTH OCBETUTENBHEIX yeTpoiicTB DIIC. O6opymoBaHME MOE3THBIX
CHTHAJIbHBIX YCTPOMCTB.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
Ne
o HaumenoBanue 1abopatopHbIX padboT / KpaTKOe CoAepKaHNe

1 I/ICCJ'IGI[OBaHI/IC COIIPOTUBJICHUS KOMMYTAIIUOHHBIX KOHTAKTOB.
PaccmarpuBaemble BOIPOCHL:
- OKCIICPUMEHTAJIbHBIM ITYTEM CHATH 3aBUCUMOCTb KOHTAKTHOT'O COITPOTUBJICHUA OT YCUJINA HAXKATUA
KOHTaKTOB;
- B pe3yJIbTaTe CTATUCTHYECKON 00pabOTKH Pe3yIbTaTOB 3aMEPOB BHIIIOIHHUTH AIIIPOKCUMALIAIO
HOJIYYECHHBIX XapaKTEPUCTHK M CPABHUTH C TEOPETUUESCKIMHE 3aBUCHMOCTSIMHU.

2 |HccnemoBanue pacnpee/ieHus MHAYKIIMHA B TyTOTaCUTEIILHON Kamepe.
PaccmarpuBaemble BOIPOCHI:
- OKCIICPUMEHTAJIBHO ONPEACTINUTDh BEJINYNHBI MHAYKIUU B PA3JIMYHBIX TOYKaxX 30HbI AYyTrOTrali€HU IIPpU
Ppa3JIMYHbIX TOKAX AYyTr'd.

3 I/ICCJICI[OBE[HI/IC QJICKTPONMTHEBMATHYCCKOI'0 KOHTAKTOpA.
PaccMarpuBaeMble BOIIPOCHL:
- M3Y4YHUTH KOHCTPYKIHIO, IPHHIUII JeHCTBHS U SKCIEPUMEHTAIBHOE ONpeIeIeHHEe OCHOBHBIX
TEXHHYECKHX MapaMeTPOB 3IEKTPOITHEBMATHIECKUX KOHTAKTOPOB.

4  |UccnenoBanue 3J€KTPOMAarHUTHOIO KOHTaKTOpa.

PaccmarpuBaemble BOIPOCHI:
- I3YYNTH KOHCTPYKITHIO W IPUHIINI ASHCTBHS IEKTPOMAarHUTHOTO KOHTAKTOPA;




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

- COCTaBUTh DCKHU3 U BBINIOJIHUTE N3MEPEHN KOHCTPYKTHUBHBIX ITAPAMETPOB SJIEKTPOMArHUTHOT'O TPUBO/JIA,
- IIPOBECTHU HOBepO‘IHLIP‘I pacyeT SJICKTPpOMAruiuTa U CpaBHUTH € OKCIICPUMECHTAJIbHBIMU JTaHHBIMU TATOBBIX
XapaKTCPUCTHUK BJICKTPOMArHura.

UccnenoBanue yCTpOMCTB 3alUThI TATOBBIX IBUTATENICH B PEKUME PEKyIEpaIiu.
PaccmarpuBaeMble BOIIPOCHL:

- U3y4YHUTh U HAYEPTUTH NIEKTPUUECKYIO cxeMy BKIroueHus: bK B cuioByro 11ems 31eKTpoBo3a;

- U3y4YHUTh YCTPOHCTBO OBICTPOICHCTBYIOIIETO KOHTAKTOPA: MATHUTHON CHCTEMBI KOHTAKTOPAa,
yIepKUBAIOIIEH KAaTYIIKN, BUTKOB HACBIIIIEHHS, TJIABHBIX ¥ BCIIOMOTaTEIbHBIX OTKIIIOYAIOIINX IPYKHH,
GJIOKMPOBOYHBIX KOHTAKTOB,;

- CHATh ¥ IOCTPOUTH 3aBHCUMOCTB TOKa YCTaBKH OT BETMUUHBI TOKA YACPKHUBAIOIICH KaTYIIKH.

Uccnenosanue cucremsl nyroraimenus bB.

PaccmarpuBaeMbie BOIPOCHI:

- U3YYHTh CHCTEMY JYTOTaIICHUS OBICTPOICHCTBYIOIIETO BBIKIFOYATEIIS,

- COCTaBUTh ICKU3 AYTOracUTEIbHON KaMephl, ONPECIUTh apaMeTPhl JCUOHHBIX PEIICTOK, OLICHUTh
BEJIMYMHY HAPSDKCHUS TIOTacaHus TyTH;

- COCTaBUTh 3CKU3 AYrOracCUTEIbHON KaTyku bB.

UccnenoBanue TokonpueMHuka. CHITHE CTATHUYECKUX XapaKTEPUCTHUK.

PaccmarpuBaeMbie BOIPOCHT:

- U3yYUTh KOHCTPYKIHIO TOKOTIPHEMHHKA,;

- IPOCJIEUTh B3aUMOJICHCTBHE JIeTaNIeH U Y3JI0B IyTeM MOJbeMa U OIyCKaHUs TOKOIIPUEMHHUKA C MyJbTa
yIIpaBJICHUS;

- CHSITh CTATHUECKYIO XapaKTepUCTHKY TOKOTIpUEMHUKa B Auamna3one BbicoT oT 400 1o 1900 MM mpu
paBHOMEPHOM M 0€30CTAaHOBOYHOM OIYCKaHUU WM TOIHITHH TOKOIIPHEMHHKA;

- IT0 PEe3yIBTATOM OIIBITOB IIOCTPOUTH IPa)UKN CTATHUSCKUX XapaKTSPUCTHUK.

Uccnenoanue anmaparos 3amuTsl DI1C mocTostHHOTO TOKA.

PaccmaTpuBaemble BOTIPOCH:

- U3y4YHTh YCTPOMCTBO M KOHCTPYKIHMIO BB, BEMepTnTh KNHEMaTHUYECKYIO cxeMy bB 1 cxemy BkitoueHus
BB B cui10By10 LieNb 3J1EKTPOBO3a;

- BBIYEPTUTh MAarHUTHYIO LIENb YACPKUBAIOLIECH KATyIIKY;

- coOpaTh AIEKTPUYECKYIO LIENb  OTPEryJIMpoBaTh TOK ycraBku bB paBHblit 1500A.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJIEPKaHNE

VYcnoBust paboThI SJIEKTPUUECKOTO 000PYI0BAHUS

I"abapuTHbIC OrpaHUYCHUs, OTIpeieieHrne KO GUIIMEHTOB 3aaca Mo W3MEHCHUIO HATIPSKCHUS, TABICHUS
CKaToro Bo3nyxa. Bo3jelicTBun MexaHHYeCKHUX (haKTOPOB BHELIHEH CpeZibl B YaCTH BUOPALIUK U yIapHBIX
Harpy3okK, OTOBOPEHHBIX rpynnamMu M25, M26, M27 o 'OCT 17516.1

TOKOBCI[YH_[I/IG QJICMCHTHI TATOBLIX allllapaTOB, HAPEBAHUC U OXJIAKACHUC TOKOBCAYIIUX

JIeTanemn.

Omnpenenenne HEOOXOAUMOT0 CeYeHHs TOKOBEIYIINX AeTaneld. Pacuer TemMneparypsl HarpeBa
TOKOBeIymuX aeranei. KoHcTpykuus anekrpuueckux coequaeHuid. Onpenenenne kodpduipeHTa GopMel
CeUCHUA IMTPOBOAHUKOB. Pacqu IMMPOBOJIOYHBIX U HIMHHBIX KAaTYIICK. Pacuer KOHTAKTOB U KOHTAKTHBIX
3JICMCHTOB. Pacqu CTBIKOBBIX KOHTAKTOB, KOMMYTHUPYIOIIUX KOHTAKTOB uenel‘/i YIiipaBJ€HUA, pacucT
HOBerHOCTHBIX KOHTAKTOB. OnpeneneHne KNMHCMAaTHKH KOHTAKTOB, I/ISHOC KOHTAKTOB U paC‘IeT
OPO3MOHHOT'O U3HOCA. CHI/DKCHI/IC HN3HOCA KOHTAKTOB.

I[yra " OYyroramcHuc B TATOBBIX allllapaTax.

OnpezeneHne NepeHanpspKeHIA IPY 00PBIBE MIEKTPUIECKON Tyru. Pacyer MOITHOCTH OTEPh B CTBOJIE

sneKkTpuueckoi nyru. CTaTudeckue U JMHAMUYECKUE XapakTepucTuku gyru. OnpeneneHue napaMmerpoB
JyroracuTeNbHbIX yeTpoicTB. lllyHTHpOBaHKe 1yru pe3ucTOpOM ONpeAeIeHre TapaMeTpOB PE3UCTOpa U




TemaTuka NpakTUYECKUX 3aHATUI/KPATKOE CO/IepIKaHNe

€ro pacuer. I[yrorameHI/Ie Ha IOCTOSTHHOM U IIEPEMEHHOM TOKE. Pacuer anemenToB AYTOTaCUTEJIbHBIX
YCTpOﬁCTB ( AYTOraCuTCIIbHBIC pora, AyroraCuTCJIbHbIC KaMEPhbl, AYTOraCUTCIbHbIC PCIICTKH,
AYTOraCuTCJIbHLIC KaTyIHKI/I). Pacuer BPEMCHU I'OPCHUA OYTU. T'azoBoe AyrorauecHue.

4  |ITpuBOABI TATOBBIX aNapaToOB

Pacuer cun, nefictByromux Ha npuBoj. CTaTHYecKHe XapaKTepUCTUKU IPUBOJOB. Perienue ypaBHeHUH
JBIDKCHUS IPUBOJIOB, OTIPEJICIICHHE BPEMEHH BKITIOUCHHUS U BHIKITIOUCHUS anmapara. Pacder mapameTpos
ITHEBMAaTHYECKUX NMPHUBOIOB. Pa3paboTka KOHCTPYKIIMY M TEXHOJIOTHU OOCITy>KUBAHUS THEBMAaTHIECKUX
MPUBOAOB. DIEKTPOMArHUTHBIE BEHTHIIN THEBMaTHIECKUX IPHBOIOB. DIIEKTPOMAarHUTHBIH ITPUBOL
TATOBBIX anmnaparoB. [[pMHLKIIBI pacyeTa 3JIEKTPOMArHUTHOTO MPUBOJA. [[pOEKTHBIN U IOBEPOUHBIH
pacHdeT 31eKTPOMAarHUTHOTO IPUBOIA. XapaKTEPUCTHKHU SJIEKTPOMArHUTA HHIUBHIYAIbHOTO
aneKkTpoMarHuTa. IIponeccsl BKIIOUEHUS 2JEKTPOMAarHuTa Ha IIOCTOSHHOM Toke. OnpeseneHue ycuinun
MPUTSKEHUS 3JIEKTPOMAarHuTa epeMeHHOro ToKa.

5 AHHapaTBI 3allIUThI 3H€KTpOO60py,HOBaHI/I$[ QJICKTPHUICCKOI'0 IIOABHUXXHOI'O COCTaBa
XapaKkTepUCTUKH aBapUIHBIX PEXKUMOB, ONIPECICHUE TOKOB aBapUHHON neperpysku. Pacuer cucremsl
JyrorameHuns ObICTPOAECHCTBYIONIETO BRIKIIOUaTess. beicTponeiicTByomue KOHTaKTOpEL. M3ydenne
CXEMBI 3alIHUTHI AIEKTPOIPUBOJA B PEXKUME PEKYNIEPATUBHOTO TOPMOIKEHUSL.

6 |Anmaparbl 3aUTHI 3JIEKTPOOOOPYIOBAHHS HIEKTPHUECKOTO MOIBUKHOTO COCTaBa
IIEPEMEHHOT'0 TOKA.

Bo3)1y111H1>1e 1 BaKYYMHBIC BBIKJIFOYATCIIN. OCo0EHHOCTH rameHus AYTH Ha ICPEMECHHOM TOKC

7 |Pene u ux XapaKTepUCTUKH.
Pene 3alIUTBI OT MEPErPY3KHU, MOBBIIICHHOI'O U MOHUKCHHOT'O HAMTPAXKCHUA, pEKYyII€paliuu, 60KCOBaHI/IH,
anddepeHnnantbHbIe pene, pese 3a3eMIeHuUs. PacyeT mapaMeTpoB IEKTPOMAarHUTHBIX pejie.

8 |PeakTopHOE M KOHIEHCATOPHOE O0OPYAOBAHUE IEKTPUIECKOTO HOABHKHOTO COCTABA.
CI‘JIa)KI/IBaIOHII/Ie PCAKTOPBI U (1)I/IJH>Tp0BI)Ie KOHACHCATOPbI, KOHACHCATOPLI JIA
KOMIIEHCAIIMM pEaKTUBHOM MOIIHOCTHU. PacueT mapamMeTpoB CETEBBIX (PUIIBTPOB.
Obecnieuenue 3neKTpoMarHuTHOM coBMectuMocTu DIIC ¢ nHPpacTpyKTypoil KeIe3HbIX
J0por

Criia)XuBaroIIie PeaKTOPhl U PHIHTPOBBIC KOHACHCATOPHI, KOHICHCATOPHI /151 KOMIICHCAIIUH PEaKTHUBHOM

MOIIHOCTH. PacueT mapaMeTpoB ceTeBbiX GuinbTpoB. OOecneueHre CKTPOMArHUTHOW COBMECTUMOCTHU
OI1C ¢ uHbpacTPyKTYPOU JKEIE3HBIX JOPOT

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

Ne Bun camocrosTensHoi# paboTh
n/m

1 |PaGora c nureparypoi.

2 |[ToaroroBka k 1a0OPaTOPHBIM pabOTaM.

3 | BemonmHeHHe KypcoBOit paboTHI.

4 | [loarotoBka K MPOMEKYTOYHOU aTTECTALIUU.

5 | [loaroroBka K TeKyIeMmy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUCHb TEM KYPCOBBIX pabOT

Pacduer © mNOpOEKTUpPOBaHUME TATOBOIO  BJIEKTPUYECKOro  ammapara'
(2JIEKTPOMTHEBMATUYECKOTO, 3JIEKTPOMArHUTHOTO KOHTAaKTOpa, JHOO JPyroro
KOMMYTAIIMOHHOTO amrapara).




BapuatuBHOCTh 3aaHuil Ha KypCOBOE MPOECKTHUPOBAHUE OOECIEUHBAETCS
HECKOJIbKUMM IapaMeTpaMu: BEJIMYMHOM HOMUHAJIBHOIO TOKA, 3HAYEHUEM
paboyero HampsDKEHUs, HAIMYMEM WIM OTCYTCTBUEM U THUIIOM CHCTEMBI
AYTOralleHus, TUIIOM I[PUBOJA: ITHEBMATUYECKUI WM 3IIEKTPOMArHUTHBIM.
KonuyecTBO BapraHTOB MOXKET IOCTUTATh HECKOJIBKO JIECATKOB.

BapuanTsl 3a1aHUN.

1. Homunansubie Hanpsioxenne 3000 B. Tok B ucnonnutenbHo# nenu 500 A.
Bun npuBoia mHEBMAaTUYECKHUN.

2. HomunaneHuelie HanpsbkeHue 1500 B. Tok B ucnonnurensHoi uenu 300 A.
Buna npuBoia mHEBMAaTHYECKHU.

3. Homunuanensie HanpsoxeHne 750 B. Tok B ucnonaurensHoy nenu 100 A.
Bua npuBoia mHEBMATUYECKHM.

4. Homunaneusle HanpsbkeHne 3000 B. Tok B ncnnonnurensaon nenu 200 A.
Buna npuBoia mHEBMAaTHYECKHU.

5 Homunansubie Hanpspkenue 1500 B. Tok B ucnonHuTensHOM nenu 75 A.
Buna npuBoia mHEBMAaTHYECKHU.

6. Homunansubie HanpsixeHne 3000 B. Tok B ucnonnurensaoi uenu 500 A.
Bua npuBoaa 351eKTpOMarHUTHBIN.

7. Homunansubie HanpsokeHue 1500 B. Tok B ucnonaurensron nenu 300 A.
Bua npuBoaa 351€eKTpOMarHUTHBIN.

8. Homunaneubsie Hanpsikenue 750 B. Tok B ucnonautensHoi nenu 100 A.
Buna npuBoia 31€KTpOMarHuTHBIMN.

9. Homunanshubie HanpsixeHue 3000 B. Tok B ucnonautensHoit nenu 200 A.
Buna npuBoia 31€KTpOMarHuTHBIN.

10 Homunanenbie Hanpsxkernue 1500 B. Tok B ucnonaurensHoM uenu 75 A.
Bua npuBoaa 351eKTpOMarHUTHBIN.

5. llepeueHb wu3AaHU, KOTOPBIE PEKOMEHIYETCS HCHOJIb30BaTh IIPU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

No
y bubnuorpaduyeckoe onucanue Mecto gocrtyna
/1
1 Massnes, A. C. DaexkTpudecKue anmnapaTsl 1 https://znanium.ru/catalog/product/2171474
LIENHX NOBHKHOIO COCTaBa : yueOHOE (nata oOpamenus: 03.12.2025). — Pexum

nocooue / A.C. Masnes, O.U. IllatueB. — 2-¢ | AOCTYIA: IO TIOAITMCKE.
u3., ucnp. u gon. — Mocksa : UHOPA-M,
2025. — 278 c. + Jlon. maTepuansl




[DnexkTponHsbIi pecypc]. — (Cpennee
npodeccuonansHoe oobpazoBanue). — DOI
10.12737/1014641. - ISBN 978-5-16-015014-
7. - TexkcrT : 3JIeKTPOHHBIH.

2 | ®ponos, H. O. Tarossle annaparsl 1 URL.: https://e.lanbook.com/book/121363
3JIEKTPHYECKOE 00OPYIOBAHHE : yueOHOE (nata obparenus: 03.12.2025). — Pexum
nocobue / H. O. ®ponos. — ExarepunGypr : , | A0CTYNa: LI aBTOPU3. NOb30BATENEH. —

2018. — ISBN 978-5-94614-446-9. — C.3).
TeKCT : 2IEeKTPOHHBIN

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUUTIUIUHBI (MOIYJIS).

http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-
TeXHH4YeCcKor ondmmoreku MUUT

http://rzd.ru/ - caiir OAO «PXX/I».

http://elibrary.ru/ - Hay4HO-371€KTpOHHAs OUOJIMOTEKA

ITouckoBble cucTeMbl: Y andex, Mail

7. IlepeueHb  JHUIEH3UOHHOTO H  CBOOOJHO  PacHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /111 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

Cucrema aBTOMaTU3UPOBAHHOTO MPOeKTUpoBaHus Autocad
CucrteMa aBTOMaTU3UPOBAHHOTO TIpoekTUpoBaHus «Kommacy
Crnenmanu3upoBanHas mporpamma Mathcad

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

Jlnst mpoBeieHUsl TEKIMOHHBIX 3aHATUN HE0OXoAuMa ClelHaIn3upOBAHHAS
JEKIMOHHAsA ayJuTopus, OOOpYyIOBaHHAs AayJIMOBU3YaJbHBIMU CpEICTBAMHU
00yueHwus.

Jl71st mpoBeieHUST TPAKTUICCKUX 3aHATUN U BBITIOJHEHUSI KYPCOBOU PabOTHI
HEO0OXO0IMMO UMETH!

- HaTypHBIC 00pa3IIbl TATOBBIX AIapaToB;

- yueOHBI€ TU1aKaThl AnekTpoodopyaoBanus IIIC;

- anbOOMBI yepTeke TArosbix annaparos JIIC.

CrneunanbHoe 00pa3zoBaTeIbHOE MPOCTPaHCTBO MHTEpAaKTUBHBIM KOMILIEKC
omnepexaroued NoaAroToBkd « MHXUHUPUHT NOABUKHOTO cocTasa Jyisi BCM».



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

KypcoBas pabota B 7 cemectpe.
DK3ameH B 7 ceMecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OHCHO‘IHLIE? MaTCpuaiibl, IPUMCHACMBIC IIPpU ITPOBCACHUU HpOMG)KYTO‘-IHOﬁ

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl

«IIEKTPOIoe3/1a U TIOKOMOTHUBBD) B.B. JIutoBueHkKo
CornacoBaHo:

Jupektop O.H. ITokycaeB
3aenyrommii kadeapon DulJl O.E. [IynoBukoB

[Tpencenarens yueOHO-METOAUYECKON
KOMUCCHUU J1.B. [Tapunos



