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JUCHUITIJIMHBI MO/ YJIH) CHEHUAJIN3ALINA
JIeKTPOO0OPYI0BAHHE NOAbEMHO-TPAHCIIOPTHBIX,
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Cneuunansaocts 23.05.01 HASBEMHBIE TPAHCITIOPTHO-TEXHOJIOTHMYECKHUE CPEJICTBA
Hamnpasnensocts (podmis) cnernuanmzanust N 2 "[loxseMHO-TPaHCTIOPTHEIE, CTPOUTENBHBIE, TOPOXKHBIE CPEACTBA 1

obopymnoBaHue":

Keanudukanms HHIKEeHep
dopma oOydeHHS 3a049Has
OO6mmas TpyI0eMKOCTb 23ET

Bunbl KoHTpoOIs Ha Kypcax:

3a4eThl 5

Pacnpeaeneﬂne YacoB JUMCHUIVIMHBI MO0 KypcaM

Kypc 5

Bup 3ansTuii v Pl Hroro
Jlexiun 4 4 4 4
JlaGopaTopHsble 4 4 4 4
Kowr. u. Ha arrecr. B nepuon 9C | 0,25 | 0,25 0,25 [ 0,25
B tom uucne uHT. 4 4 4 4
Hroro ayx. 8 8 8 8
KoHnrakrHas paboTa 8,25 18,25 | 8,25 | 8,25
Cawm. pabota 60 |60 |60 |60
Yacel Ha KOHTPOJIb 3,75 3,75 3,75 | 3,75
Hroro 72 72 72 72




IIporpammy cocraBun(u):

Cmapwuii npenodasamens, Ilonamapenxo Jenuc HBanosuu

Pabouas mporpamMma JUCHUTUIHHBL
D1eKTPo00OpPyI0BaHHE MOXbEMHO-TPAHCIOPTHBIX, CTPONTEIBHBIX, JOPOKHBIX CPEICTB H 000PYT10BaAHHS

paspaborana B cootBerctBun ¢ ®I'OC BO:

DenepanbHbIi TOCYAapCTBEHHBIN 00pa3oBaTeIbHBINA CTAaHAAPT BhICIIEro oOpazoBanus no cnenuansHoct 23.05.01 HABEMHBIE
TPAHCIIOPTHO-TEXHOJIOTUYECKUE CPEJICTBA (npukaz MunoOpHayku Poccun ot 22.02.2017 1. Ne 1022)

cocCTaBJieHa Ha OCHOBaHUH ydeOHoro miana: 23.05.01-20-56-HTTC u3m.plz.plx

Crerransaoctb 23.05.01 HASEMHBIE TPAHCITOPTHO-TEXHOJIOTMYECKUE CPEJICTBA HanpagsieHHOCTD (TipoduIib)
cnenuanm3ays N 2 "[logpeMHO-TpaHCIIOPTHBIE, CTPOUTEbHBIE, IOPOXKHBIE CPEJICTBA U 000pyI0BaHue":

Pabouas nmporpamma o00peHa Ha 3acefaHuN Kadeapsl

Ha3emHble TPAaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENCTBA

3aB. Kadeapoi K.T.H., JOIeHT CBEUHUKOB A.A.



1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | AucuummHa «DIeKTpoobopyRoBaHHe TOABEMHO-TPAHIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX CPEACTB U 000PYIOBAHID
SIBISIETCA CIIENUANBbHON JUCIUIUIMHON HEOOX0AUMMOH [T TOATOTOBKU CIIENUAIUCTOB B 001IacTH
SKCILTyaTaluH,00CTy)KUBaHHSI U PEMOHTA 3JIEKTPHYECKOr0 000pyI0BaHHUSI.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (pa3aen) OIT: | b1.5.23.13

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AN CLMUITIMHBI
(MOJYJIST)

TIK-11: cnocoOHOCTBIO OCYIIECTBISATH KOHTPOJIb 32 TapaMeTpaMy TEXHOJIOTHYECKHUX MTPOLECCOB MIPOU3BOICTBA U IKCILTyaTallul
Ha3eMHBIX TPAHCIOPTHO-TEXHOJIOTHIECKHX CPEICTB H UX TEXHOJIOTHUECKOTO 000pyIOBaHHS

3HaTh:

OCHOBHBIE KOHCTPYKIUHU DJICKTPUICCKUX MallIUH

YMeTh:

OCYLIECTBIIATh BXOJHOU KOHTPOJIb 2JIEKTPUYECKUX MALIUH

Bnaners:

HaBbIKAMU 3JIEMCHTAPHBIX PaCY€TOB U HUCTIBITAHUN OJICKTPUYCCKUX MAIIWH.

IICK-2.7: ciocoOHOCTRIO pa3pabaThiBaTh TEXHOJIOTHYECKYIO JOKYMEHTAIIUIO JUTSl TIPOU3BOICTBA, MOICPHU3AINH, IKCILTyaTaIlNH,
TEXHUYECKOTO OOCITY)KMBaHUS M PEMOHTA CPEJICTB MEXaHU3AIMY M aBTOMATU3AIIH MO JHEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX U
JOPOKHBIX PabOT

3HaTh:

METOANYCCKUE 1 HOPMATUBHBIC TOKYMEHTLI B obmact aBTOMAaTHU3alUM YIPABJICHUA TEXHOJIOTUICCKUMU KOMIUIEKCaAaM1

YMeTs:

paBpa6aTHBaTL METOANYCCKUE 1 HOPMATUBHBIC TOKYMEHTEI B obmactu aBTOMAaTU3aluHN YIIPABJICHUA TEXHOJIOTUICCKUMU
KOMIIJICKCAaMH

Bnanerts:

HaBbIKaMH B p€aJIn3alilun MepOHpI/ISITI/Iﬁ o 3q)q)CKTHBHOMy IPUMCHCHHUIO KOMIIBIOTCPHBIX TEXHOJIOTHH B YCJI0BUAX YyIPaBJICHUA
TEXHOJOTMYCCKUMHU KOMITJICKCAMU

17.055. Ilpodeccuonansnsiii cranaapt "PYKOBOJAUTEJIb YYACTKA INTPOU3BOJACTBA IO TEXHUYECKOMY
OBCIY KUBAHHNIO U PEMOHTY KEJIE3HOJOPOXHOTI'O IOJABNKHOT'O COCTABA", yrBep:kA¢HHbII1
npuka3oM MUHUCTEPCTBA TPYIa U cOUUAIBLHOI 3ammThl Poccuiicko @enepauuu ot 6 pespans 2018 r. N 60u
(3aperucrpupoBaH MuHucTepcTBOM 10cTUIMH Poccuiickoii @enepannu 2 mapra 2018 r., perucrpanuonnsiii N 50227)

IICK-2.7. A. PykoBoJACTBO paboTaMH Ha y4acTKe MPOU3BOJICTBA MO0 TEXHUYECKOMY O0CITY)KUBAHHUIO M PEMOHTY JKEJIE3HOIOPOIKHOTO
TOJIBIXKHOTO COCTaBa M MEXaHU3MOB

A/01.6 ITnanupoBanue paboT Ha yJacTKe MPOU3BOACTBA [0 TEXHUYECKOMY 00CITY)KUBaHUIO U PEMOHTY KEJIe3HOI0POKHOTO
TIOJIBFDKHOTO COCTaBa U MEXaHH3MOB

B pe3yabTaTe ocBOCHHMS TUCHUILTHHBI (MOIYJIs1) 00y4aIOIIHUIiCH T0JI3KEH

3.1 (3HaTh:

3.1.1 | TexHHUECKUE peuIcHus, CHOCO6CTByIOLLII/I€ TMOBBIMICHUIO SKCIUTYaTAIMOHHBIX Ka4€CTB BJICKTPUYCCKUX MAIlINH 1
armapaToB.

3.2 | YmeTn:

3.2.1 | caMOCTOSITEIIEHO MIPOBOAUTH PACUCTHI IO OIIPEACICHUIO ITapaMETPOB U XapPaKTCPUCTHUK IJICKTPUICCKUX MalllWH,

3.3 | Baagers:

3.3.1 | HaBBIKAMU 3JIEMEHTAPHBIX PACUETOB U UCIBITAHUH IEKTPHUUECKUX MAILIUHIO.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITMHBI (MO YJIA)

Kon HaumenoBaHue pa3/iesioB H TeM /BU/ 3aHATHUS/ Cemectp | YacoB | IIpumeuanue
3aHATUSA / Kypc

Pa3znen 1. BBenene

1.1 OO61Ke BOMpOCH 3JIEKTPOMEXaHUYECKOTO MpeoOpa3oBanus sHepruu /Jlex/ 5 1

1.2 OOMoTKH ManmH repeMeHHoro Toka. 9J1C B 00MOTKe, 00MOTOYHBIH 5 4
K03 GUIUEHT. DIEKTPOMATHUTHBIC CHIIBI I MOMEHTHI B 3JICKTPHUECKAX
mamunax. [Torepu u KIII. /Cp/

1.3 O6MoTKH MaluH niepeMeHHoro Toka. 9/1C B 00MOTKe, 0OMOTOUHBII 5 1
KO3 GHUIUECHT. DIIEKTPOMAaTHUTHBIE CHIIBI © MOMEHTHI B 3JICKTPHYECKIX
MamuHax. [Torepu u KII/. /J1a6/

1.4 Ousnueckue 3aKOHBI, JIeKAIIIE B OCHOBE paOOTHI dJIEKTpUIeCKuX ManuH. /Cp/ 5 4




1.5

3aKOHBL: 3IEKTPOMarHuTHOH nuIykiy, Kupxroga, nonsoro toka, Oma s
MaruuTHo# nenu, Ammepa. /Cp/

Paznen 2. Tpanchopmartopsl

2.1

ITpuHINT PabOTH M KOHCTPYKIUH TpaHCc(hopMaTopoB. Tpexda3nbrit
Tpancopmarop /Jlex/

2.2

Hasnauenue u o0nactu npuMeHeHus Tpancopmaropa. Y CTpOMCTBO U IPHHIIHIT
nercTBrsI TpaHchopmatopoB. [apameTpsl U npuBeneHne 00MOTOK. /Cp/

23

Cxema 3aMelleHrsl, OCHOBHBIC YPaBHECHUS, BEKTOpHAas quarpamMma. OIbITEL |
XapaKTePUCTHKH X0JIOCTOTO X0/1a M KOPOTKOTO 3aMbikaHusi. HampsokeHue
KOPOTKOTO 3aMbIKaHusl. VI3MeHeHrne BTOPHYHOTO HATIPSKEHUS U BHEIITHHE
xapakrepuctiku /Cp/

24

CxeMma 3aMelleHus], OCHOBHBIC YPaBHEHHsI, BEKTOpHas quarpamma. OMmbIThI 1
XapaKTePUCTHKH X0JIOCTOTO X0/1a M KOPOTKOTO 3aMbikaHus. Hampsokenue
KOPOTKOTO 3aMbIKaHus. VI3MeHeHrne BTOPUYHOTO HATIPSHKEHUS U BHEIITHHE
xapakrepucTiky /J1a6/

2.5

HanpsikeHue KopoTKOro 3aMbIKaHusl. I3MeHeHHe BTOPUYHOTO HAIPSDKEHHS U
BHEIIHUE XapakrepucTuku /Cp/

2.6

IMapamnensHas pabota Tpanchopmatopos /Cp/

2.7

MMapannensHas pabota. PerynmupoBanue HanpspKeHUs TPAaHCHOPMATOPOB.
Koaddunment nonesnoro nevictus Tpanchopmaropa. /Cp/

2.8

ABTOTpaHc(hOpMaATOPHI, TPEXOOMOTOUYHEIE TpaHCPopMaTopsl. TpanchopMaTopsl
crnienuansHoro HazHauenus /Cp/

Paznen 3. 3JIEKTpl/I‘leCKl/Ie MalIUHbI IEPEMEHHOI'0 TOKA

3.1

O6IJ.[I/Ie BOIIPOCHI TCOPHUHU 6€CKOJ'I€KTOpHLIX MallruH NEPEMEHHOTIO TOKa
ACI/IHXPOHHLIC MalIruHbI. YCTPOI\/‘ICTBO W IIPUHIUIT Z[efICTBHH ACUHXPOHHOTO
JBUTATCIIA. ACI/IHXPOHHLIC MAaIIWHBI CIICHUAJIbHOTO HA3HAYCHUS /JIex/

32

Bpamaromeecst MarautHOe nose. Pa6ota AM npu 3aTOPMOKEHHOM POTOpE:
PEXUM XOJIOCTOTO X0/a U PEXUM Harpysku. Cxema 3aMelleHNs] U BEKTOpHas
quarpamma AM npu 3aTopMOKEHHOM poTope. CxeMa 3aMeleHUs] U BEKTOpHas
Juarpamma AM npu BpalaromemMes: poTope. MexaHuuecKue XapaKkTepuCTHKU
acunxponnoro asuraresst (AJl). /Cp/

33

Bpamaromeecst MarautHoe none. Pa6ota AM npu 3aTOpMOKEHHOM POTOpE:
PEXUM XOJIOCTOIO X0/1a ¥ PEKUM Harpy3ku. Cxema 3aMelleHHs U BEKTOpHas
Juarpamma AM nipu 3aTopMokeHHOM poTope. CxeMa 3aMelLeHUs U BEKTOpHas
nuarpamma AM nipu Bpauaromemcst porope. MexaHndeckue XapakTepuCTUKI
acuaxponnoro asurarens (AJl). /J1a6/

34

Paboune xapakrepuctuku AJl. ITyck AJ] ¢ ha3HBIM ¥ KOPOTKO3aMKHYTHIM
potopoMm. PerynupoBanue yactoTsl Bpauienus AJl u n3mMeHeHue
HampasneHus Bpamenus. /Cp/

3.5

YcTpoiicTBO M criocoObl BO30YXKIEHHS CHHXPOHHBIX MAIlIMH. MarHuTHOE T0JIe 1
XapaKTepUCTUKN CHHXPOHHBIX reHepaTopos (CI'). [Tapamtensras padora
Cr /Cp/

3.6

XapaKkTepucTuKa X0JI0CTOr0 X0/1a CHHXPOHHOTO reHeparopa. Peaxius axops B
CHHXPOHHOM T€HepaTope U €€ 3aBUCHMOCTh OT XapakTepa Harpys3ku. IlapameTpst
CHHXPOHHO MalllHBI B YCTAHOBUBILEMCS PEXKUME. Y PaBHEHUS U BEKTOPHBIE
JyarpaMMbl T€HEPATOPOB. DJIEKTPOMAarHUTHbI MOMEHT U YIJIOBas
xapaxrepucTrka. [lapannensaas paboTa CHHXpOHHON MAaIIMHEI ¢ ceTbio. U-
obpaszHbie xapakrepuctuku. /Cp/

3.7

CHHXpOHHLIe MallluHBbI CIICHUAJIbHOI'O Ha3HAYCHUA /Cp/

Pazgen 4. dnekrpuyeckue
MAIIMHBI HOCTOSIHHOTO TOKA

4.1

IIpuHnun neiicTBys U yCTPOMCTBO 3JIEKTPUUYECKUX MAIMH [TOCTOSHHOTO TOKA.
MarsuTHoO€ ToJe MaIlIuHbI OCTOSHHOTO TOKA. JIBUraTeny NOCTOSHHOTO TOKa.
MammHBI TOCTOSTHHOTO TOKa CHEINaIbHOTO Ha3HaueHus /JIex/

4.2

OJIC B 0OMOTKe siKOps. XapaKTepUCTHKA XOJIOCTOTO X0/1a TeHepaTopa. Peaxiust
sikopsi. CXeMBI U crIoco0BI BO30YKICHHUS MAIIIHH IIOCTOSIHHOTO TOKa. Y paBHEHHS
u

XapaKTePUCTHKI TeHEePaTOPOB IPH PA3INYHBIX CII0CO0aX BO3OYKICHUS.
ONEeKTPOMArHUTHBI MOMEHT JIBUTaTeNsl IOCTOSIHHOTO TOKA. Y paBHEHUS U
XapaKTepUCTHKU JBUTATENEH MPU pa3IUuHbIX crocobax Bo30yxneHus. [1yck B
X0, TOPMOYKEHHE H PeryJIHpOBaHKE YacTOTHI BpameHus asurateneii /Cp/




43 3JIC B 06MOTKe siKOpsi. XapaKTepUCTHKA XOJIOCTOTO X0 [a reHepaTopa. Peakius 5 1
sKopsi. CXeMBI M CIIOCOOBI BO30Y)K/ICHUS MALINH IOCTOSIHHOTO TOKA. Y paBHEHUS
u

XapaKTepUCTHKN TeHEePaTOPOB IIPU Pa3IM4HBIX CHOCO0aX BO30OYKICHHSI.
DJIeKTPOMArHUTHBIA MOMEHT JIBUTATENIsl IOCTOSIHHOTO TOKA. Y PaBHEHUS U
XapaKTePUCTUKHU JIBUTATENCH TIPH pa3iIM4HbIX criocobax Bo30yxkaenus. [Tyck B
X0, TOPMOXXEHHE H PEryIHpOBaHNE YacTOTHI BpameHus nsurateneii /J1a6/

Pasnen S. CamocrosiTesibHast padora

5.1 IToaroToBka Kk sekimsam /Cp/ 5 2
5.2 Ioaroroka k mabopatopHBIM 3aHATHAM /Cp/ 5 4
53 3ayer /KD/ 5 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OneHoYHbIe MaTepUaNbl U POBEICHUST IPOMEXYTOUHON aTTeCTAlMK OOYJaIONINXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCHUILTHHBL.

@DOpMBI B BHIBI TEKYIIET0 KOHTPOJIS IO AUCHHUILIMHE (MOZIYIIO), BHIBI 3aJJaHUH, KPUTCPHU WX OICHUBAHUS,
pacrnperneneHne 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAIOTCS MPEIo1aBaTelleM JUCIHTUIMHEL C YIeTOM €€ CIICIH(UKA 1
JOBOJATCS IO CBEACHHS OOYJarOIUXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekynmii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISCTCS MPENoAaBaTeeM JUCIHILIMHBI (MOAYIIA), KaK HIPaBHIIO, C
ucronp3oBanreM SMOC mim myTeM IpoBEepKH MICEMEHHBIX paboT, MPEeIyCMOTPEHHBIX paO0YUMH IIPOrpaMMaMH JTUCITUIDINH B
paMKax KOHTAKTHOHM paboThI U CaMOCTOSTETbHOM paboThl oOydarommxcs. st pukcupoBaHus pe3yabTaTOB TEKYIIETO KOHTPOJIS
MokeT ucnoisbzoBaTbes JUOC.

6. YAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas 1ureparypa

6.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTENN 3araBue Wznatensc O5. agpec
TBO, TOJ

JI1.1 |becconos JI. A. Teoperuueckiie OCHOBBI MEKTPOTEXHUKU. DIEKTPHUECKHE Mocksa:
LeNH: YIeOHUK [T OaKaaaBpoB IOpaiir,
2012

JI1.2 | pen. Komsuios U. I1. DJeKTpruiecKre MalIHbI: YIeOHHK AJ1s1 6aKaJaBpoB Mockaa:
IOpaiir,
2012

JI1.3 | Enucdanos A. I1,, DNeKTpUYeCKre MallluHbI CaHkT- //e.Janbook.com/book/16
Enudanos I'. A. [etepOyp
r: Jlanp,
2021

6.1.2. lonotHUTeNbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, TOJI




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ
JI2.1 | becconos JI. A. Teopernueckre OCHOBBI AJIEKTPOTEXHUKU. DJIEKTPUUYECKHE Mocksa:
HeTH: yIeOHUK JUIs OaKaIaBpoB IOpaiir,
2014
JI2.2 | becnanos B. 4., DNEKTPUIECKIE MAITUHBI: YICOHUK JJIS BY30B Mocksa:
Kotenenen H. @. Axanemus
,2013
JI2.3 |Ilepbaxos B. T, TSTOBBIC ANEKTPHUUCSCKIAEC MAIIIMHBL: YICOHUK TS MockBa:  )://umczdt.ru/books/37/24
Ierpymun A. 1., CIELIUAJIUCTOB YMII no
Xowmenko b. U., Cenos obpa3oBaH
B. U., [Taxomuu C. A., HIO Ha
Masnes A. C., JKEIe3HOT
Konnaxupsu I1. T'., OPOKHOM
Iep6akosa B. T"., TpaHcnop
ITerpymuna A. . Te, 2016
J12.4 | Anonnonckuii C. M., | Dnekrpudeckue anmapartsl yIpaBICHUS U aBTOMATHKA CaHKT- //e.lanbook.com/book/12]
Kyxkres 1O. B., [etepOyp
®ponos B. 4. r: Jlans,
2019

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble MPH 0CYLIECTBJIEHUH 00pPa30BaTEJILHOI0 NMpoLecca 1Mo AUCUHILINHE

(Mony.110)

6.2.1 IlepeveHb JUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOI0 MPOrPAMMHOIO 00ecneyeHnst

6.2.1.1 |MSOfﬁce

6.2.2 Tlepeyens npogeccHOHATBHBIX 023 JAHHBIX U UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

IIpodeccrnonanbHbie 6a3bl TAHHBIX:

6.2.2.2

ACIIVNXKT

6.2.2.3

TexDOxcrnept

6224

I/IHq)OpMaLlI/IOHHO-HOI/ICKOBLIG CUCTEMBI:

6.2.2.5

KoncynpTaHT miroc

6.2.2.6

lapant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1

CTeH[ 110 M3y4CHHIO U CHSTHIO XapaKTePHCTUK OCHOBHBIX Y3JI0B U MEXaHH3MOB SHEPIeTHYECKHX YCTAHOBOK,
H3MEPHUTENbHBIE IPHOOPBI (METOMMETPBI, SIEKTPOTECTOPBI. OCHIIIIOTpad) 1 mpeobpazoBaTenu, KOMITBIOTEPHBIH KIacc ¢
IPOrPaMHBIM 00€eCIIEYeHUEM JUCLUITIIMHBI, MAKeThl, IJTAKaThl, aT1achl KOHCTPYKLNIT CHIIOBBIX IPHBOJIOB.




