MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 06p330Ba'I‘€JIhHOﬁ [porpaMmbI
BBICILIETO 06p330BaHHﬂ - IpOrpaMmabl ClICIHAJIUTETA
110 CIIELHUAILHOCTH
26.05.07 Dkcrutyaraiust CyJ0BOro
NIEKTPOOOOPYIOBAHUS U CPEICTB ABTOMATHKH,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonuneim B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

YacroTHoeE PEryjmpoBaHnue B Cy10BOM JIEKTPONIPUBOIE

CrnennaiabHOCTD: 26.05.07 OKcIutyaramus CyZI0BOTO
AIEKTPOOOOPYIOBAHUS U CPEACTB ABTOMATHKH

Cnenmanu3anus: DKcITyaTainus Cy10BOro 3J1eKTpoo0opy10BaHus
Y CpelICTB aBTOMAaTUKH, BKJIrouas MAHC

dopma oOydeHUS: OuHas

PaGouast mporpaMma JUCIUIIINHEL (MOLYIIS) B BUZIE )
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(MOPMAIIMOHHON CHCTEMBI YIIPaBIICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID moamucu: 1093451
IMoxmucan: 3aBenyromuii kadenpoii 310pos Bnagucnas
AnekcaHapoBuy
Jlara: 06.07.2024




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpr0 OCBOEHUSI AUCUHUIUIMHBI «YHacTOTHOE pETyJIUpOBaHUE B CYAOBOM
AIEKTPONPUBOEY» SIBIACTCS paCIIMpEHUE U yriayOJieHWE 3HaHUM, YMEHH,
HaBBIKOB, ONPEACIISIEMBbIX CcoOAepKaHueM 0a30Bol auciuIuiMHel — «Teopus
ABTOMATHYECKOTO  YMOPABJICHUS» NPUMEHUTEIBHO K OOBEKTaM CyJA0BOU
sHepreruyecko ycranoBku (CDY). HacTosias nporpamMmma cocTaBlieHa ¢ y4€TOM
TpeboBaHuii MexayHapoqHOW KOHBEHIMU O TMOATOTOBKE U JTUIIJIOMHPOBAHUIO
MopskoB 1 HeceHuto BaxThl (IIJITHB) 1978 r. ¢ monpaBkamu.

3agauamMu OCBOCHUS NUCUUILIMHBI «HacTOTHOE PEryJMpOBAaHHUE B CYAOBOM
AIEKTPONPUBOE» SIBISETCS:

- U3y4YCHUE MPUHIMIOB aBTOMAaTH3alMK O00BEeKTOB COY, MpUMEHSEMBbIX U
MEPCIIEKTUBHBIX CXEM U YCTPOUCTB aBTOMATHUKHU;

- U3yUYEHHE MTPABUII IKCILTyaTallul CPEACTB aBToMatr3auuu COY, nomydyeHue
HAaBBIKOB MO TMOUCKY W JWAarHOCTUKE HEUCIPABHOCTEH, HACTPOUKE CHUCTEM
ABTOMATHUYECKOIO YIIPABIICHHUS.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHpPyeMBIX pE3ylbTaTOB OCBOCHHSI 0Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

ITK-1 - CnocobeH ocyniecTBIATh 0€30MacCHOE TEXHUYECKOE UCTI0Ib30BaHUE,
TEXHUYECKOE  OOCIyXMBaHHME, [UAarHOCTUPOBAHWE W PEMOHT  CYJOBOIO
ANEKTPOOOOPYIOBaHUS U CPEACTB  aBTOMAaTUKM B COOTBETCTBHUH  C
MEXTyHApOJHBIMHU U HallMOHAJILHBIMU TPEOOBAaHUSIMU;

ITK-7 - CniocoOeH oCcylIecTBIATh 0€30MacHOe TEXHUYECKOe UCTIOIb30BaHUE,
TEXHUYECKOE o0ciTyK1BaHUE, JUarHoCTHPOBaHUE " PEMOHT
AJIEKTPOOOOPYIOBAHUS U CPEJICTB aBTOMATUKH CYJIOBBIX MATyOHBIX MEXaHU3MOB U
IPY30MOABEMHBIX  YCTPOMCTB B COOTBETCTBUM C MEXIYHapOIHBIMH H
HallMOHATbHBIMUA TPEOOBAHUSIMU;

IMK-23 - CnocobeH OpUHATH ydacThue B pa3paboTke U 0(hOpMIICHUU
MIPOEKTHOM, HOPMATUBHOW M TEXHOJOTMYECKOW JTOKYMEHTALMU [JIsI PEMOHTA,
MOJIEpHU3AIMd U MOAU(DUKAIIMK CYIOBOTO 3JEKTPOOOOPYAOBAHUS U CPEACTB
aBTOMATHUKH ;

MMK-25 - CrnocobGeH OCyIEeCTBIATh MOHTaX, HaJaAKy, TEXHHUYECKOEe
HaOJIOIGHHE CYAOBOTO U OEperoBOro 3JIEeKTpooOOPYIOBaHUS U  CPEICTB
aBTOMATHKU, 3((PEKTUBHO HCHOJB30BATh MaTEpHUalbl, JJICKTPOOOOPYI0BAHUE,
COOTBETCTBYIOIIME AJTOPUTMBI M TPOrpaMMbl [JIi PacuyeToB IapaMeTpoOB
TEXHOJIOTUYECKHX ITPOLIECCOB.



OO0yuenue no JUCHUILTHHE (MOYJII0) IPEANOoJIaraeT, 4To Mo €ro pe3yabTaTam
oOyyaromuiicst Oyier:

3HaTh:

[Topsinok pa3paboTk U OQGOpMIICHUS MPOEKTHOW JOKYMEHTALUHU IS
MOJCPHMU3AIIMU M MOJIU(DHUKAIMN CYIOBOTO AJIEKTPOOOOPYIOBAHUS W CPEICTB
aBTOMATHUKHU

AJNTOPUTMBI U TPOTPaMMBbI ISl PacyeTOB MapaMETPOB TEXHOJIOTUUYECKHUX
IIPOLIECCOB

KoHcTpykiuio ¥ OpUHIUIBL pabOThl MEXAHMUYECKHX CHUCTEM, BKIIIOYas
NIEPBUYHBIC JIBUTATEIM, B TOM 4YHCIIE TJIABHYK JIBUTATEIbHYIO YCTaHOBKY;
BCIIOMOTATEJIbHBIE MEXAHU3Mbl B MAlIMHHOM OTAEJIEHUU; CUCTEMbI YIPaBICHUS
pyJieM; cUCTEMBI 00pabOTKH T'py30B; NAIyOHbIE MEXAHU3MBbI; OBITOBBIE CY/IOBBIE
CUCTEMBbI

TexHosoruyeckre  Mpouecchl  (periaaMeHThl),  OCYHIECTBISIEMBIE  C
AIEKTPOOOOPYI0BaHUEM

OnacHOCTH M MeEpBl MPEAOCTOPOKHOCTH, TpeOyeMble MPH IKCIUTyaTaluu
CUJIOBBIX cHcTeM HarpsbkeHneMm Boiiie 1 000 BosbT

TeopeTnueckue pa3aeiibl TEPMOAUHAMUKN, MEXAHUKU U THAPOMEXaHUKHU

YceTpolcTBO  (KOHCTPYKIMSI) — AJIEKTPOOOOPYIOBAaHMA U YCTPOWCTB
aBTOMATHUKHU

Ha3naueHue M TEXHUUYECKHE XapaKTEPUCTUKU JJIEKTPOOOOpYIOBaHUS U
YCTPOMCTB aBTOMATHKH, DJEKTPOPATUOHABUTAIMOHHBIX CHUCTEM, CYIOBOTO
OBITOBOTO O0OPYAOBaHUS

BBICOKOBOJIBTHBIE TEXHOJIOTMH, BKIIKOYas CIICLUAIbHBIA TEXHUYECKUMN THII
BBICOKOBOJIBTHBIX CHUCTEM W OMACHOCTU, CBSA3aHHBIE C PabOYMM HaNpsKEHUEM
6omnee 1 000 BonbT

['peOHbBIC NEKTPUUECKHUE YCTAHOBKU CYJIOB, JIEKTPOJBUIAaTEId U CUCTEMbI
yIpaBJICHUS

[IpyuHIMIBI SKCIUTyaTaIluU BCEX CUCTEM BHYTPHUCYIOBOU CBS3U

TpebGoBaHust OXpaHbI Tpyaa

CucteMbl AUCTAHIMOHHOTO ABTOMATHYECKOIO YIPABICHUS TJIaBHBIM
JIBUTaTeJIeM, BCIOMOTaTeJIbHBIMU MEXaHU3MaMU B MAllIMHHOM OT/ACJICHUU

CucTeMbl aBTOMaTUYECKOTO YIPABICHUS BCIOMOTaTEIbHBIX KOTIOB

CucteMbl aBTOMAaTHUYECKOTO PEryJUpPOBaHUS HAIpPsHKEHUS W 4acTOThI
CYJIOBOM 3JIEKTPOCTAHIIMM, TTapaslIeIbHOW paboThl U pacnpeeieHrs aKTUBHBIX U
PEaKTUBHBIX HAIPY30K

Cucrtema  aBTOMaTMKA U OOCIY)XMBaHUSI  MEXaHU3MOB  TpEOHOM
3JIEKTPUYECKON YCTAaHOBKU U BJIEKTPOCTAHLIMM, IEMCTBUE U BEJIMYMHA YCTAHOBOK
3aIUT OCHOBHOTO OOOpYAOBaHHS, OCOOCHHOCTH CTOSHOYHBIX, ITYCKOBBIX U



pabounx peXKMMOB PE3EPBHOTO M aBApUUHOTO 00OpYAOBaHUS, MTPaBUiia IMEPEBOA
MUTAHUS IOTPEOUTENICH C CYyTOBBIX UCTOYHUKOB JIEKTPOIHEPTUHU Ha OEpETOBbIC U
Ha000pOT

CuctemMbl aBTOMaTUYECKOTO YIPABICHUS PYJIEBBIM KOMILJIEKCOM

Cucremsl yrpaBieHUS TPY30BbIMH OTIEPAIIASIMH, TATYOHBIMA MEXaHU3MaMH
Y TPY30I0TbEeMHBIMUA MEXaHU3MaMHU

Ymersb:

OcyIiecTBIATh MOHTaX, HaJaJlKy, TEXHUYECKOEe HAOIOJCHHE CYJO0BOTO U
0eperoBoro M1EeKTpPooOOPYIOBAHUS U CPEJICTB ABTOMATUKH;

D@ deKkTUBHO UCTIOIB30BATh MATEPUAIIBI U JIEKTPOOOOPYI0BaHKE

PazpabarbiBaTh u  OQOpPMIIATH HOPMATUBHYIO M  TEXHOJOTMUYECKYIO
JOKYMEHTAIMIO I PEMOHTAa CYJIOBOTO 3JEKTPOOOOPYNOBAHMS U CPEJACTB
aBTOMATUKH

Ocy1ecTBIsATh 0e3omacHoe TEXHUYECKOE UCITOJIb30BaHUE
ANEKTPOOOOPYI0BAHUS U CPEJICTB ABTOMATHUKH CYJOBBIX MAITYOHBIX MEXAHU3MOB U
Ipy30NOJbEMHBIX YCTPOMCTB B COOTBETCTBUM C  MEXAYHAapOAHBIMU U
HAIMOHAIBHBIMU TPEOOBAHUSIMU;

Ocy1iecTBIATh 6e3omacHoe TEXHUYECKOE oOcy>KUBaHHUE
ANEKTPOOOOPYI0BAHUS U CPEJICTB AaBTOMATUKH CYAOBBIX MATYOHBIX MEXaHU3MOB H
IPYy30IIOABEMHBIX YCTPOMCTB B COOTBETCTBUM C MEXIYHapOIHBIMH H
HAI[MOHATFHBIMU TPEOOBAHUSIMH;

Ocy1ecTBIsATh 0e3omacHoe JUAarHOCTUPOBAHUE U PEMOHT
AJIEKTPOOOOPYIOBAHUS U CPEJICTB aBTOMATUKH CYJIOBBIX MATyOHBIX MEXaHU3MOB U
Ipy30MOJbEMHBIX  YCTPOMCTB B COOTBETCTBUUM C MEXKAYHAapOAHBIMH U
HAIMOHAIBHBIMUA TPEOOBAHUSIMU

OcyuiecTBiaATh 0€30MacHOE TEXHUYECKOE HCIOJIb30BaHUE  CYAOBOIO
ANEKTPOOOOPYIOBaHUSI M CPEACTB  AaBTOMAaTUKM B COOTBETCTBUH  C
MEXTyHApOAHBIMU M HAIMOHAIbHBIMH TPEOOBAHUSIMU;

OcymiecTBisATh  0€30MaCHOE  TEXHMYECKOE  OOCTYKMBAaHHE  CYAO0BOIO
AJIEKTPOOOOPYIOBAaHUSI M CPEACTB  AaBTOMAaTHMKM B COOTBETCTBUU  C
MEXyHAPOHBIMU U HAITMOHAIHHBIMUA TPEOOBAHUSIMU;

OcymiecTBiATh 0€30MacHOE JUArHOCTUPOBAHUE U PEMOHT CYAOBOTO
AJIEKTPOOOOPYIOBAaHUSI M CPEACTB  ABTOMAaTHMKM B COOTBETCTBUU  C
MEXTYHAPOJIHBIMH W HAITMOHATLHBIMUA TPEOOBAHUSIMU

AHanuM3upoBaTh napameTpbl TEXHUYECKOTO COCTOSIHUSI
AIEKTPO0OOPYAOBaHUS

Hcrnonb30BaTh BCE CpeCTBA KOHTPOJIS, BCE CUCTEMBI BHYTPUCYAOBOU CBSI3H
U yNpaBJeHUs, B TOM YHUCIEe UH(POPMALMIO HAa MyJIbTaX 3JIEKTPOIHEPIeTUUYECKOM
YCTAHOBKH U IVIABHOM YHEPTETUYECKON YCTAaHOBKHU



BBogute B paboTy M BBIBOAUTH U3 pabOThl JI000M U3 arperatoB B
3aBeJI0BAaHUH JIEKTPOMEXaHUIECKOM CITyKOBI, 00eCTIeunBaroIeii MOperIaBaHue 1
KUBYUYECTh CyIHA

PaboraTe ¢ TEXHWYECKOW MOKyMEHTAIMEH IO SKCIUTyaTallud CYIOBOTO
AIEKTPOOOOPYNOBaHUS U AaBTOMATUKH

OcymecTBiaTh OecriepeOOWHOE TEPEKITIOYCHUE THUTaHUS OT Pa3HBIX
HMCTOYHUKOB JIEKTPOIHEPTUU

[TonroraBnuBaTh 00OPYJOBAaHHE M MOMEIICHUS K BBIMTOJHEHUIO 3aBOJICKHX
PEMOHTHBIX pabOT M OKa3bIBaTh COJICHCTBUE B BBHITIOJHEHUHN UX B YCTAHOBJICHHBIC
CpOKHU

YcTpaHATh AePEeKTHI U OTKa3bl B pab0oTe IIEKTPOOOOPYI0BAHHSI

BEBIOTHATE pEMOHT CyI0BOTO BBICOKOBOJIETHOTO 3JIEKTPOOOOPYA0BaHNUS

Bectu yueTHy10 pEeMOHTHYIO TEXHUYECKYIO TOKYMEHTAIIUIO

Baaners:

Hapikamu cocTaBieHus: rpa)uKOB TEXHUYECKOTO OOCTY>KUBAHUS

HaBpikaMK BBISIBICHHUSI HEUCIPABHOCTEd B TEXHHUYECKOM COCTOSIHUU
AIEKTPOOOOPYIOBAHUS U DIEKTPOTEXHUUECKUX CPEJICTB aBTOMATUKU MAITMHHOTO
OTJEJICHUS, BKIIFOYAasi CUCTEMbl YNPABJICHUS TJIABHOM JBUTATEIbHON YCTaHOBKH,
BCIIOMOTATEJIbHBIX ~MEXaHU3MOB, TPEOHOW DIEKTPUUECKONM YCTAaHOBKU U
AIEKTPOCTAHIIUM, UX YCTPAHEHUE

HaBbikamMy BBISIBICHUS HEUCIPABHOCTEM B TEXHUYECKOM COCTOSTHUU
AIEKTPOOOOPYAOBaHUS U IIEKTPOTEXHUUECKUX CPEJCTB aBTOMATUKU Ha XOJO0BOM
MOCTHUKE, BKJIIOYas AJIEKTPOPAAMOHABUTALMOHHBIE CHCTEMBI, CUCTEMbI CYIOBOMU
CBSI3U, UX YCTPAHEHUE

HaBbikaMM BBISIBICHUSI HEUCIPABHOCTEW B TEXHMYECKOM COCTOSIHUU
AIEKTPOOOOPYIOBAHUS U DIEKTPOTEXHUUYECKUX CPEJCTB aBTOMATHKU MalyOHBIX
MEXaHU3MOB U IPy30M0IbEMHOTO 000PYI0BaHUS, UX YCTPAHCHUE

HaBbikaMu MOAKIIOUEHUS MW OTKJIKOYEHHUS CYJOBOM KOMIBIOTEPHOMU
MH()OPMAITMOHHOW CUCTEMBI

HaBbikamu BBOJa, BBIBOJA, KOMHUPOBaHMS WHGOpPMAIMM B CYAOBYIO
KOMITHIOTEPHYIO HHPOPMAIIMOHHYIO CUCTEMY, YAAJICHHE HH(POpMAITUU U3 Hee

HaBpikamu oOecriedeHus UCIIPaBHOTO TEXHUYECKOTO COCTOSIHHSI OBITOBOTO
AIEKTPOOOOPYI0BAHUS CYAHA

HaBpikamu  cocTaBieHuss TIUlaHa paboOT MO  PEMOHTY  CYJZIOBOIO
AIEKTPO0OOPYIOBaHUS

HaBbpikaMu COCTaBJICHUS PEMOHTHBIX BEIOMOCTEH, KOHTPOJUPOBAHUE
KauecTBa padoT, BHITIOJIHIEMBIX OEPErOBBIMU U CYIOBBIMU CIIEITUATUCTAMU

Habixkamu MPOBEJCHUS MIJIAHOBOTO u TEKYILETO pEMOHTa
AIEKTPOOOOPYAOBaHUS U IJIEKTPOTEXHUUECKUX CPEJICTB aBTOMATUKH MAIIIMHHOTO



OTZIETICHUSI, BKIIIOUAs CUCTEMBI YIIPABJICHUS TJIABHOW JBUTATEIHHON YCTAaHOBKH,
BCIIOMOTATENbHBIX ~MEXaHU3MOB, TPEOHOW JJIEKTPUYECKOW YCTAHOBKU W
AJIEKTPOCTAHIINN

HaBbikamMmu ~ mpoBeeHWS  IUTAHOBOTO M TEKYyNIEro  PEMOHTa
AIEKTPOOOOPYIOBAHUS U IIECKTPOTEXHUUECKUX CPEICTB aBTOMATHKU HA XOJOBOM
MOCTHKE, BKJIOUas 3JIEKTPOPATNOHABUTAITMOHHBIC CHCTEMBI, CHCTEMBI CYIOBOM
CBSI3U

HaBpikamu ~ mpoBeAeHHWS ~ IUIAHOBOTO M TEKyIIETO  PEMOHTa
AJIEKTPOOOOPYIOBAHUS M DJICKTPOTEXHUUYECKUX CPEACTB aBTOMATHKU MATyOHBIX
MEXaHU3MOB U TPY30MOABEMHOTO 000y IOBAHUS

HaBbikamMu TmpoBeneHUs IJIAHOBOTO M TEKYIIErO PEMOHTa OBITOBOTO
AIEKTPOOOOPYAOBaHUS CyqHA

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Moaynsi) coctaBisier 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem gucHuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorM4eCKUMHM  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJIEKAEMbBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTPaMMBbI HAa MHBIX YCIIOBUSX,
TP MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATHH (BCET0): 52 52
B tom uucne:

3aHATHS JEKIIHOHHOTO THIIA 26 26
3aHATHSA CEMUHAPCKOTO THIIA 26 26

3.3. O6bemM muCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOSITENIbHOW padoThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCS C
neAaroruaecKuMu paboTHUKAMHK U (WITH ) JIMIIaMU, IIPUBJICKACMBIMH K peaTU3alliH
oOpa3oBaTeNpHON TIpOrpaMMbl  Ha HMHBIX  YCIOBUAX, TP  IPOBCIACHHUH
IPOMEKYTOUYHOM aTTECTAIIMH COCTABIIAET S6 aKaIeMHUECKUX Jaca (OB).

3.4. Ilpu 00y4yeHnu o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE [IPH
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh Peain30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENHHON pabOThl 00yJaIOmuUXCs, a Takke B hopme
KOHTaKTHOM pabOThl 00yYarolUXCsl ¢ MEAArorHuecKuMu pabOTHUKaMHU U (WIJIH)




JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX

YCIIOBHAX, IIPHU ITPOBCACHUU HpOMC}KYTOqHOfI aTTcCTaluu.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

BBenenue.

PaCCManI/IBaeMI:Ie BOIPOCHI:

Beenenune. HaznaueHue kypca U €ro CBsi3b CO CMEKHBIMU AucHHUIIIHHAMEU. CTpyKTypa Kypca. Kpatkas
HCTOPUS pa3BUTHS YaCTOTHO-PETYJIUPYEMOTO 3JIEKTPOIPUBOAA.

OCHOBHBIE CBEJICHUSI O KOHCTPYKIIMH M TEOPUH aCHHXPOHHOTO JIEKTPOIBUTATEIIS
PaccmaTpuBaemble BOTIPOCH:

IIpuHuMn neHCTBUS U YCTPOHUCTBO aCHHXPOHHON MAalllMHBI.

Co3naHne Bpamaronierocsi MarHUTHOTO TTOJIS1 B aCHHXPOHHOW MamnHe. OCHOBHBIE TIPHHITHUITBI
BBITIOJTHEHHUSI OOMOTOK aCHHXPOHHBIX ManH. PaboTa aCHHXpOHHOI MallIMHBI IPH 3aTOPMOKCHHOM
portope. PaboTa acCHHXpOHHO# MaIlIMHBI IPU BpaliaroieMcs potope. Cxema 3aMeleHus U BEKTOpHas
JuarpaMma aCHHXpOHHOH MalIuHbel. MexaHu4deckasi XapaKTepHUCTHKa aCHHXPOHHOTo aBurarend. [lotepu u
KIIJl acuHXpOHHO MaIlIHHBI.

Pa6oTa ACHMHXPOHHOI'O 3JICKTPOABUIATCIIA IIPU nepeMeHHoﬁ YacTOTC U HAIIPSAKCHHUUN

NUTAHUA

PaccmarpuBaembie BOIPOCHI:

PaboTa acHHXpOHHOTO 3JIEKTPOIBUTATEIS IPH TIEPEMEHHON YacTOTe W HANPsUKEHUH MUTaHusA. Cxema
3aMEeLLEHUs] ACHHXPOHHOIO 3JIEKTPOABUTaTENs IPU IEPEMEHHON YacTOTe U HaNpsLDKEHUU. MexaHnueckue
XapaKTEPUCTUKU ACUHXPOHHOTO 3JIEKTPOABUTATENS IPU IEPEMEHHON YacTOTE U HAIIPSLKEHUU.
VYupasienue 1o 3akony U/f=const . YrpasieHue ¢ IOCTOSHHBIM KPUTHUECCKUM MOMEHTOM. IR -
KoMmmneHcanus. [Z-komneHcanus.

BCKTOpHOC YHpaBJICHUA YaCTOTHO-PETYJIIMPYCEMBIM 3JICKTPOIIPUBOIOM

PaccmarpuBaemble BOIPOCHL:

[ToHsATHS BEKTOPHOTO yNpaBieHus. BbIOOp ypaBHEHNSI MOMEHTA M CHCTEMBI KoopAnHaT. CTpyKTypHas
cxema A/l npu ynpaBiieHHH 110 BEKTOPY MOTOKOCIEIUIEHHsT poTopa. MH(popMaIoHHas 4acTh CHCTEM
BEKTOPHOTO yrpasieHnsi. OCOOEHHOCTH HACTPOMKH PEryIsTOPOB CKOPOCTH IPH BEKTOPHOM YIIPaBICHUH.

[IpeobpazoBarenu 4aCTOTHI AJIsI ACHHXPOHHOTO JIEKTPOIPUBO/IA

PaccmarpuBaemble BOIIPOCHL:

IIpeobpazoBaTeny 9aCTOTHI AJII ACHHXPOHHOTO 3JIEKTPOIPUBOIA

OcHoBHBIE THITH TpeoOpa3oBateneit yactoTs! (ITH).

Crpykrypa naBepropa Hanpsokerus (AMH) ¢ mpomexyTouHBIM 3B€HOM TOCTOSTHHOTO ToKa. [lInpoTHO-
nmnynbcHas moayiritus (ILHMM). Curyconmansao-ympasisemas LIVM.

Cunxponnas IIUM. Acunxponnas HIMM. TopMo3HOH pexHM B 4aCTOTHO-PErYIUPYEMOM
anekTponpusoje ¢ AH.

[IpsiMoe yripaBieHne MOMEHTOM B aCHHXPOHHOM YaCTOTHO-PETYJIHPYEMOM

AIEKTPONPHUBO/IC.
PaccmarpuBaemble BOIPOCHI:

[Ipsimoe ynpaBieHne MOMEHTOM B aCHHXPOHHOM YaCTOTHO-PETYIHPYEMOM DIIEKTPOTIPUBO/IE.
IIpenmymiecTBa 1 0671aCTh IPUMEHEHHUS TIPSMOTO YIIPABICHUS MOMEHTOM. AJITOPUTM IPSMOTO

YIPaBJIEHUSI MOMEHTOM.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

CoBpeMeHHbIE TPeodpa3oBaTEId YaCTOTHI.

PaccmaTpuBaemble BOIIPOCHI:

IIpeoGpazoBaTenu 4acTOTHL, IPeACTaBICHHBIE Ha poccuiickoM pbiHKe. CollyTcTBYyIoIee 000py10BaHUe
Jutst peoOpazoBareneil 4acToTbl. OCHOBHBIE (DYHKIMH U 3aLUTHI, PEaIU3yeMble B COBPEMEHHBIX
npeoOpa3oBaTeNIx YacTOTHI.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

WccnenoBanue cucreMsl npeoOpa3oBaTesib 4aCTOThl — ACUHXPOHHBIN 3JIEKTPOBUTATEIh

IIpU CKAJIIPHOM YIPaBJICHUU

B pe3ynbpTaTe BBIIOIHEHHS 1a00pATOPHOH pabOTHI CTYICHT U3yYacT:

1. MeToauKy nporpaMMHpPOBaHUsI PeoOpa3oBaTesIst YaCTOTHI ISl pabOThl B PEIKUME CKaSIPHOTO
YIpaBJIEHUA.

2. UccnenoBaHue MEXaHUYECKUX XapaKTEPUCTHK aCHHXPOHHOTO AJIEKTPOABUTATENSI IPU PEryIUPOBAHUN
4acTOTHI U HanpspkeHus 1o 3akoHy U/f (Ha cTenze ¢ npeoOpa3oBaTeneM YacTOThl)

HccnenoBanue cuCTeMBbI npeo6pa30BaTenL YaCTOThI — aCHHXpOHHBIfI QJICKTPOABUI'ATCIIb

[P BEKTOPHOM YIIPABICHUU

B pesynbTaTe BBITOTHEHHS Ta00PATOPHOI pabOTHI CTYJEHT H3ydaeT:

1. MeToanKy nporpaMMHpPOBaHHsI PeoOpa30BaTENst YACTOTHI I pabOTHI B PEKHME BEKTOPHOTO
YIIpaBICHUSL.

2. NccnenoBaHne MEXaHUYECKHUX XapaKTEPUCTHK ACHHXPOHHOTO 3JIEKTPOIBUTATEIIS IPU PEryINPOBAHHH
MIPY PA3IMYHBIX 3aKOHAX BEKTOPHOTO PEryJINPOBAHUS.

I/ICCJ'IGI[OBaHI/IC peXKuMa OTrpaHUYCHHS MOMCHTA ITPU BEKTOPHOM YIIPABJIICHHUU

B pesynbrare BeIMOIHEHNS 1a00PaTOPHOI paObOTHI CTYIEHT U3yUaeT:

1. Meronuky mporpaMMHPOBaHUS IPe0Opa30BaTeNs YaCTOTHI U paOOTHI B pEKUME BEKTOPHOTO
YIpaBJICHUS C OTPaHUICHUEM MOMEHTA.

2. UccnenoBanne MEXaHMICCKUX XapaKTEPUCTHK aCHHXPOHHOTO 3JICKTPOIBUTATENS B IBUTATEIIEHOM U
TEHEePaTOPHOM PEXHMMaX IPH OTPAHUICHUN MOMEHTA.

HccnenoBanue QJICKTPONIPHUBOJa MEXAaHU3Ma nogbeéMa KpaHa IIPpU pa3HbIX 3dKOHAX

YIIPABJICHUS

B pesynbrare BeIMOTHEHNS Ta00PaTOPHOIN pabOThI CTYIEHT U3yUaeT:

1. Meronuky mporpaMMHpOBaHHS Tpeodpa3oBaTelIs YacTOTHI A1 pabOTHI B 3JIEKTPOIIPUBOAE MOIBEMHOIO
MeXaHU3Ma

2. UccnenoBanue paboThl AJIEKTPOIIPUBO/Ia HOABEMHOTO MEXaHU3Ma IIPH PA3HBIX 3aKOHAX YaCTOTHOTO
peryaupoBaHHs.

UccnenoBanue sHEPreTHYECKUX XaAPAKTEPUCTHUK AIEKTPONPUBO/Ia MEXaHU3MA MOIbEMA
KpaHa

B pesynbrare BeImoHEHHS 1a00paTOPHOIN pabOTHI CTYIEHT U3yUaeT:

1. OcobeHHOCTH TOPMO3HOTO pPeXUMa ACHHXPOHHOTO IBUTATEIsL, MUTAIOIIETOCS OT IpeoOpazoBaTesst
YaCTOThI.

2. UccnenoBanue paboThl AJIEKTPOIIPUBO/IA MOABEMHOTO MEXaHU3Ma NPU Pa3HbIX HArpy3Kax.

I/ICCJIe}IOBaHI/Ie YaCTOTHOT'O PETYIUPOBAHUA SJICKTPOIIPHUBOJa HACOCA IIPHU 3aKOHE
U/f=const

B pesynbTate BhIIIOTHEHHS 1a00OPATOPHOH pabOTHl CTYJEHT H3y4aeT:




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

1. OCOOGEHHOCTH YaCTOTHO-PETYIUPYEMOTO JIEKTPOIIPUBO/IA IICHTPOOEIKHBIX MEXaHI3MOB
2. UccnenoBanue paboOThI 3IEKTPOIPUBOAA LIEHTPOOEKHOTO Hacoca.

:‘)HepFeTI/I‘IGCKI/Ie XapaKTCPUCTUKHU paSOMKHYTOﬁ CHUCTCMBI JJICKTPOIIPUBOJA IIPH PEry-
JIMPpOBAaHHUHU CKOPOCTH BpalllCHUA HACOCHOI'O arperara

B pesynbTate BHIOIHEHUS 1a00paTOPHON pabOTHI CTYICHT H3Yy4aeT:

1. DHepronoTpedaeHNE YaCTOTHO-PETYIMPYEMOT0 3IEKTPOIIPUBOIA IEHTPOOEKHBIX MEXaHN3MOB

2. HccrnenoBanue 3HEPTETHUECKUX XaPAKTEPUCTHK 3IIEKTPOIPHBO/IA IIEHTPOOEKHOTO HAacoca.

4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.

/o

Bux camocrositenbHOM paboThI

IToaroroBka k J'Ia60paT0pHBIM 3aHATHUAM

Pabora ¢ 1eKIIMOHHBIM MaTepHagoM, JUTEPaTypoi

Brimonnenue kypcoBoi paOoThI.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTallu.

a1l B W N -

[ToaroroBka Kk TeKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYeHb TEM KYpPCOBBIX paboT
| Pazpabotka YaCTOTHO-PETYIUPYEMOIO 3JIEKTPONPUBO/IA

ANEKTPOMEXAHUYECKOU PyJIE€BON MAILIMHBI

2 Pa3zpaboTtka YaCTOTHO-PETYIUPYEMOIO 3JIEKTPONPUBOJIA

3JIEKTPOTUAPABINYECKON PYJIEBOM MAILIMHBI

3 PazpaboTka YacTOTHO-PETYIMPYEMOTO AJIEKTPOIPUBOAA MAIyOHOTO

MCXaHHN3Ma

4 Pa3zpaboTKa 4aCTOTHO-PETYIUPYEMOTO AIEKTPONPUBOAA OIS
5 Pa3paboTka 4aCTOTHO-PETYIUPYEMOT0 JICKTPOIPUBO/IA IIITTHIIS
6 Pa3paboTka 4aCTOTHO-PETYIUPYEMOTO IIEKTPONPUBO/Ia SKOPHOI JieOeIKn

7 Pa3paboTka 4aCTOTHO-PETYIUPYEMOT0 AJIEKTPONPUBOA aBTOMATUYECKON

IIBAPTOBHOM JIeOeAKU

8 Pa3paboTka 4acTOTHO-PETYIUPYEMOTO JIEKTPONPHUBOIa ABTOMATHYECKON

OyKCUpHOU e0eIKu

9 Pa3zpaboTka 4aCTOTHO-PETYIMPYEMOTO JIEKTPOIPUBOIA CTAHOBOM J1eOe KM

3eMCHapsia

10 Pa3paboTka 4aCTOTHO-PETYIMPYEMOTO JICKTPOINPUBO/Ia MANUILOHAXKHON

nebeIKu 3eMCHapsiia

11 Pa3paboTka 4YacTOTHO-PETYIHPYEMOTO DIEKTPOIPHBO/A UYEPIIAKOBOTO

YCTPOKCTBA 3€EMCHapsIa



12 Pa3paboTka dYacTOTHO-PETYIUPYEMOIO DJIEKTPONPHBOIA T'PY30BOU

ne0eIKu

5. llepeueHb uU3IAHUN,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOPBIC PCKOMCHAYCTCA MHCIIOJIIB30BATH IIPpU

Ne
n/a

bubnuorpaduueckoe onucanue

MecTto nocryna

1

[IpakTUueckoe pyKoOBOJICTBO K PEUICHUIO
3a/1a4 10 TEOPUU EKTPUUECKUX LICTICH:
YETHIPEXTOIIOCHUKU, YACTOTHO-
n30upaTeabHbIC LETH, LEMH C
pacrpeeIeHHbIMUA ITapaMeTpaMu,
HEJMHEWHBIE LIeTH : y4eOHO-MEeTOANYECKOe
nocoOue st KypcaHTOB, CTYACHTOB U
ciymareneii / coct. P. H. Annpees, B. A.
Mensauk, M. 1O. Yenenes, H. H.
[I{ernnun. - Boponex : Hay4ynas kHura,
2021. - 172 c. - TekcT : DIEKTPOHHBIN.

URL:
https://znanium.com/catalog/product/1998966
— Pexxum AOCTYyIIa: 10 NOAIUCKE.

®enopos, O. B. Onenku 3¢ hekTnBHOCTH
YaCTOTHO-PETYIUPYEMBIX
anexkTponpuBooB: Monorpadus / O.B.
®denopos. - Mocksa : HULL Uudpa-M,
2011. - 144 c. (e-book)ISBN 978-5-16-
012051-5, 200 5k3. - TekcT : 2JIEKTPOHHBIH.

URL.:
https://znanium.com/catalog/product/331889
— Pexum JOCTyIIa: IO ITOAIINCKE.

bopucesuu, A. B. O6 ogHOoM noaxojie K
ONTUMM3AIMH SHEPronopeOIeHHs
Y4aCTOTHO-YTIPABIIIEMOT0 ACHHXPOHHOT'O
3IIEKTPONpPUBO/IA [ DNEeKTpOHHBIH pecypc] /
A. B. bopucesud // D1eKTpOHHBIN KypHaT
"3nanuym" / HULL Undpa-M. - M., 2014. -
8 c. - ISSN 2311-8539. - Tekcr :

AIEKTPOHHBIN.

URL:
https://znanium.com/catalog/product/470114
— Pexxum AOCTYyIIa: 110 NOAITUCKE.

ITaTroxoB, B. I'. OCHOBBI 4aCTOTHO-
BpeMeHHbIX u3mepenuit/[1atiokoBB.T. -
Kpacnosp.: COVY, 2014. - 166 c.: ISBN 978-
5-7638-3136-8. - TekcT : AIEKTPOHHBIN.

URL:
https://znanium.com/catalog/product/550094
— Pexxum AOCTYyIIa: 110 NOAIIUCKE.

[Mununenko, A. M. OcHOBBI aHaIU3a
YACTOTHBIX XaPAKTEPUCTUK DIIEKTPUUECKHUX
nernew : yaeonoe nocodue / A. M.
[Mununenko ; KOxuHbIH dhenepanbHbIi
yHuBepcUTeET. - PocTtoB-Ha-/{ony ; Taranpor
: U3narensctBo FOxHOTO penepanbHoro
yauBepcuteta, 2017. - 98 c. - ISBN 978-5-
9275-2583-6. - TekcT : 2IeKTPOHHBIH.

URL:
https://znanium.com/catalog/product/1021643
— PexxuM pgocryna: no noarucke.




6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JIaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIb30BAaThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIS).

Odunmanererit caiit PYT (MUUNT) (https://www.miit.ru/);

Odunmanshelii caiit Muntpanca Poccun (https://mintrans.gov.ru/);

DNEeKTPOHHO-OMOIMOTeUHAs cucrema "ZNANIUM.COM"
https://znanium.com
CnpaBoyHas npaBoBas cucTema «KoHcynbTanT [Tnroc»

http://www.consultant.ru
Caiit Hayuno-texauueckoit oubnunoreku PYT (MUUT) http://library.miit.ru
Caitt Poccuiickoii rocynapctBeHHOM Onbnmrotexu http:// www.rsl.ru
MexnayHaponHas pedeparuBHas 0a3za NTaHHbIX HayyHbIX u3fgaHuii «Web of
science» https://clarivate.com/products/web-of-science/databases/
Caiit Hayunoii snextponnoi o6nodmmorexku eLIBRARY.RU http://elibrary.ru
Poccutiickuii Peunoit Peructp http://www.rivreg.ru
Caiit T'ocynapcTBEHHON IyOJIMYHOM HAayYHO-TEXHUYECKON OMOIMOTEKH
Poccum http://www.gpntb.ru
Poccuiickuit MOpckoi peructp cympoxoacTra http://www.rs-class.org/ru/
Caiit Bcepoccuiickoro MHCTUTYTa HAYYHOM M TEXHMYECKOW HH(POpPMALUU
Poccuiickoii akanemun Hayk (BUHUTU PAH) http://www.viniti.ru

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PaclpOCTPaHSIEMOTO
MPOrpaMMHOTO OOecreyeHusi, B TOM YHCJI€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIS1 OCBOCHUSI TIUCHIUTLTUHBI (MOYJIs).

Onepanuonnas cucteMa (IlomHas muiieH3nOHHAs BEPCHS)

Oducubiii naker npuinoxenuit Office (Word, Excel, PowerPoint) (ITonnas
JIMLIEH3UOHHAs BEPCHS)

Cucrema aBTOMaTU3MPOBAHHOIO MTpoeKTUpoBanus Komnac

[IO x Tpenaxepy cymoBoW sHepreTudeckoil yctaHoBkun Medium Speed
Engine Room (MSER)

[1O k Tpenaxepy mammHHOrO otAeneHus ERT 6000

[1O k Tpenaxepy mammHHOTO oTAeneHus ERS 5000

KoMiiekT MyiabTUMEAUHHBIX OOyYarouux MOJYyJed U MyJIbTUMEAUINHBIX
TpeHaxepHbIX nporpamm UNITEST

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJMMOM IS
OCYIIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).



Y4eOHble ayIUTOPHUH 17151 TPOBECHUS 3aHATUN OCHAILIEHHBIE KOMITBIOTEPHOU
TEXHUKOU U HaO0OpaMu JEMOHCTPALMOHHOIO 000PYAOBAHHUS.

9. ®opma nMpoMeKYTOUHOU aTTEeCTaIUU:

KypcoBas pabota B 9 cemectpe.
DK3aMeH B 9 ceMecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OrneHoYHBIE MaTEepPUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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SHEPIeTHYSCKUC YCTAHOBKH,
AIIEKTPOOOOPYIOBAHNE CY/IOB U
aBTOMATH3AINS» AKaJICMHUH BOJHOTO

TpaHcmopTa E.B. ITonos
CoracoBaHo:
3aenyrommii kadeapoit COY B.A. 3s16poB

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHUH A.A. I'y3eHko



