MUWHHCTEPCTBO OBPA3OBAHNS U HAVKU
JJOHELIKOVM HAPOJIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OFPA3OBATEJIBHOE YUPEXXJIEHUE
BBICIIIEI'O [TPO®ECCUOHAJIBHOT'O OBPA3ZOBAHUS
«JJOHEITKMI1 HALIMOHAJIbHBIV TEXHUYECKUWIA YHUBEPCUTET

YTBEPXKIAIO:

20 /A rona

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

b1.B./13.03.01. Pac4ér 3j1eKTpOMEeXaHUYECKHX CHCTEM IMPOMBbIIILJICHHbIX
podoTOB

(KOL[ 1 HAaUMCHOBAHHUEC TUCHUIIINHBI COTJIAaCHO y‘{€6HOMy nnaHy)

HanpasneHnue noarotoBku
P a 15.04.06 MexaTtpoHuka 1 poOOTOTEXHHKA

(cenuanbHOCTB):
(KOZ Fl HaHMCHOBAHHC HaTIpaBIICHIA MOATOTOBKH / CICHHATLHOCTH)
Hanpasnennocts (mpoduiinb) PoGoToTexHrka v ruOkue Nporu3BOJICTBCHHBIC
(cnermanu3anus) CUCTEMBI
(HauMeHOBaHHe MPOMHIA / MATHCTEPCKOH MPOrPaMMb! /CreHHATH3AIIH)
[Iporpamma: Marucrparypa
(GakamaBpHaT, MaruCTpaTypa, CrICIHHAIHTET)
dopma 00ydeHusI: O4Hasi, 3a04YHas
(04Has, 3004HAL, OYHO-3204HAs)
®dopma 00ydYeHHS: Ounas 3aouHas
Cemectp(bl) 2 2
OO0mas TpyI0EMKOCTh B 3.€./49acax 5,0/180 5,0/180
KonrtakTHas paboTta (4ac.), B TOM 4UCIIe /5 19
Jekiuu (Jac.) 34 4
JabopatopHbie paboThI (4Yac.) 0 0
IpaKTUYECKUE (CEMUHAPCKUE) 3aHITHS (4ac.) 34 6
CamocTosiTenbHas padoTa (4ac.), B TOM YUCTIe 69 125
KypcoBo# poekT (pabora) (cemecTp/yac.) 36 36
Kontpoib (3k3ameH, yac./3a4€T) sK3aMeH, 36 | sk3ameH, 36

Jloneuxk, 2023 r.
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PabGouass mporpamMma auCHMIUIMHBI «Pacy€T 3JIeKTpOMEXaHHYECKHUX CHCTEM
[IPOMBIIIJIEHHBIX POOOTOBY» COCTaBJI€HAa B COOTBETCTBUM C YYE€OHBIMHU IIJIAHAMHU I10
HaIIpaBJICHUIO MOArOTOBKH (crienuanbHocTh) 15.04.06 «MexaTpoHuka U poboTOTEX-
HUKa» (HarmpaBJIeHHOCTH (rpoduiib)/ crienranu3amnus — «PoboToToTeXHMKa U THOKHE
MPOU3BOJICTBEHHBIE cucTeMb») it 2023 roga npuéma 1o o4HoO# U 3a04HOM hopmam
o0yueHwusl.

CocraButens: npodeccop Kabeapbl MeXaTPOHHBIX CHUCTEM MAaIlWHOCTPOU-
TEJILHOT0 000PYI0BaHMS, JOKTOP TEXH. HAYK, TOLEHT

RB ITonrasen Banepuii BacunseBuu
(nonnno‘,)

Pabouas nporpaMmma paccMOTpeHa H NPHHATA Ha 3acelaHuM Kadeapsl Mexa-
TPOHHBIX CUCTEM MAIIMHOCTPOUTEIHHOTO 000PYIOBaHHSI.

IIpotokon oT « A6 » 0% 204%) roma Ne 4

/
3aBeayromuii kadeapoi %/ ['yceB B.B.
= (nomya/’gﬁ ' (®.M.0.)

Pabouas  mporpamma  ogoOpeHa  y4yeOHO-MeTOJAHMYECKOH KOMHCCHEH
['OYBIIO «IOHHTY» no nanpasnenuto nmojarotoBku 15.03.06 «MexaTpoHuka u
pOOOTOTEXHUKAY.

IIporokon ot « 76 » ©%5  204% romaNe &

[Ipencenarens — I'yceB B.B.

~ (moxmHor)” (®.1.0)
L

Pa6ouas nporpamma npoasiena juisi 20 roza npuéma Ha 3aceaHuu Kade-
PbI MEXaTPOHHBIX CUCTEM MALIMHOCTPOUTENHHOIO 000PYI0BaHUSI.

[IpoTokon oT « » 20 roga Ne

3aBeayromuid kapeapoi

(noanwuce) (©.1.0.)
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1 OBBEKT, HEJIb 1 3ATAYN OCBOEHUA JUCHUIIJINHBI

JucuuiuinHa paccMaTpUBaeT BOIMPOCH TEOPETHUECKOTO OMUCAHUS MTPOLIECCOB,
MPOUCXOMSIINUX B DJEKTPOMEXAHHMUECKUX CHCTEMaX MPOMBIIUICHHBIX POOOTOB TpH
X (PYHKIITMOHMPOBAHUH, W TIPAKTUYECKOTO MCIIOJIb30BaHUS PACUETHBIX METOIOB TIPU
MPOEKTUPOBAHUM TPHUBOJAOB 3JIEKTPOMEXAHUYECKUX CHUCTEM MPOMBIIUICHHBIX POOO-
TOB C 3aJJaHHBIMU XapaKTEPUCTUKAMH.

[{esnb AUCIUIIIIMHBI — OCBOUTH OCHOBBI ITPOEKTUPOBAHMUS, UCCIECAOBAHUS U IKC-
IUTyaTaldd SJIEKTPOMEXAaHUUYECKUX CHCTEM MPOMBIIUICHHBIX POOOTOB; MpHOOpecTu
HAaBBIKM alllapaTHON W MPOrPAMMHOM pealIn3ally MPUBOJIOB AIEKTPOMEXAHUUECKUX
CUCTEM IIPOMBIIIEHHBIX POOOTOB C 3aJaHHBIMH XapaKTEPUCTUKAMH.

B pe3ynbTaTe 0CBOEHUS JUCUUILIMHBI CTYAEHT JOJIKEH:

3HATh:

— 001IMe METOA0JOTMYECKHE OCHOBBI M MPUHLHUIIBI IOCTPOCHHUS 3IEKTPOMEXa-
HUYECKUX CUCTEM;

— OCHOBHBIE 33J1a4M HCCIIEJOBAHUS AIEKTPOMEXAHUYECKUX CUCTEM;

— OCHOBHBIE THUIIbI JJICKTPOMEXAHUYECKUX CUCTEM MTPOMBIILICHHBIX POOOTOB;

— IPUHLMIBI PAOOTHI AJIEKTPOMEXAHUUECKHUX ITpeoOpa3oBaTeneii;

— METOJIbl MaTEMaTUYECKOTO OIMHUCAHUSI DJICKTPOMEXAHUYECKUX CUCTEM IIpo-
MBIIIUIEHHBIX POOOTOB U UX KOMIIOHEHTOB,;

— OCHOBBI MAaTEMaTUYECKOTO aHaju3a MPOLECCOB B JIMHEHMHBIX 3JEKTPOMEXa-
HAYECKUX CUCTEMAX;

YMETb:

— BBITOJHSATH MPOEKTHBIE pa0OTHI IO CO3JAHUIO M BBEJCHUIO B IKCILTyaTAIHIO
IEKTPOMEXAHUYECKUX CUCTEM MIPOMBIIIIEHHBIX POOOTOB;

— MPUMEHATh MaTeMaTHYECKHUE METOJbl JJIsi aHaliM3a OOLIUX CBOMCTB dJIEK-
TPOMEXAHUYECKUX CUCTEM MPOMBIILICHHBIX POOOTOB;

— ONpeAeNsaTh XapaKTePUCTUKU JBUTATENCH W HCIOJHUTEIbHBIX YCTPOUCTB
AIEKTPOMEXAHUYECKUX CUCTEM;

— paccUMTHIBATh MOKA3aTEIN yCTOWYMBOCTH, TOUHOCTH M KauecTBa AJIEKTPOMeE-
XaHUYECKUX CUCTEM U UX DJIEMEHTOB;

— UCCIIEIOBATh apaMeTphl JEKTPOMEXAHUUYECKUX CUCTEM Ha 0a3e COBpEMEH-
HOM BBIYUCIUTEIHLHON TEXHUKH, METOJIOB U CPEJICTB aBTOMATHU3AIMU UCCIICIOBaHUMN;

BIIAJICTh:

— OCHOBHBIMHM METOJaMU MaTEMAaTHYECKOTO OMHCAHUS JIEKTPOMEXAHHUYECKUX
CUCTEM,;

— METOJIMKAMHU pacuéTa CTATUYECKUX XapaKTEPUCTUK U PEKUMOB PpPabOTHI
AJICKTPUYECKUX JIBUTATEIICH;

— METOJIMKaMH Pacy€Ta TUHAMUYECKHX XAPaKTEPUCTUK AIEKTPUUECKUX JBUTa-
TEJICH;

— HaBBIKAMHM TPUMEHEHHUS OCHOBHBIX METOJIOB PETYJMPOBAHUS CKOPOCTEH U
MOMEHTOB 2JICKTPUUECKUX JBUTATEIIEH.

[lepeuriciieHHbIe pe3yabTaThl OOYUYEHHS SBIISIIOTCS OCHOBOM It (pOpMUPOBA-
HUS CJICTYIOIINX KOMIETEHIINN:

IIK-4 — crnocoOHOCTh y4acTBOBaTh B Pa3pabOTKE KOHCTPYKTOPCKOM M MPOEKTHOM
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JIOKYMEHTAIlUU MEXATPOHHBIX U POOOTOTEXHUYECKUX CHCTEM B COOTBETCTBHH C
MMEIOITMMHUCS CTaHJAPTaMU U TEXHUYECKUMHU YCIOBUSMH,

IIK-5 — crmocoOHOCTh TOATOTaBIMBATH TEXHUYECKUE 3a/JaHMsI Ha MPOCKTHPOBAHUE
MEXaTPOHHBIX POOOTOTEXHUUYECKUX CUCTEM, UX MOJICUCTEM U OTHEIbHBIX YCTPOUCTB
C HCHOJIb30BAHHEM CTAHAAPTHBIX HMCHOJHUTEIBHBIX U YIPABISIOUUX YCTPOUCTB,
CPEACTB aBTOMATHUKHU, U3MEPUTEIBHON U BBIUUCIUTEIIBHOM TEXHUKH, a TAKKE HOBBIX
YCTPOMCTB U MTOJCHUCTEM.

2 MECTO JUCLMIIIMHBI B OCHOBHOI
OBPA30BATEJBLHOI MPOTPAMME

JIucuuIinHa OTHOCUTCS K 4acTd, (GOPMUPYEMOM ydacTHUKaMU 0Opa3oBaTeIb-
HBIX OTHOIIICHUI.

Bazupyercs Ha 3HaHUSAX U YMEHHSX, KOTOPbIE CTYJICHT MPUOOPEN IPU OCBOE-
HUW NPEAIIECTBYIOMNX JTUCIUTLINH:

MaTeMaTUKH, HUHPOPMATUKH, TEOPETUYECKOM MEXAHUKHU, DJIEKTPOTEXHUKH,
TEOPHUH MEXAHU3MOB U MAIlIUH, 3JIEKTPOHUKU U MUKPOCXEMOTEXHUKHU, MUKPOITPOLIEC-
COPHOM TEXHUKH, CHJIOBOM 3JICKTPOHUKHU, TEXHOJIOTUYECKOW OCHACTKA aBTOMAaTH3HU-
POBAHHOTO MPOU3BOJICTBA, TEXHOJOTMU aBTOMAaTU3UPOBAHHOTO IPOU3BOJICTBA.

3HaHUA U YMEHUS, IPUOOPETCHHBIC TIPH OCBOCHUHU JAaHHON JHUCIUILIMHBI, pea-
JU3YIOTCS CTYJICHTOM IIPU M3YYCHHUH IMOCISAYIOMUX TUCHHUIUIMH «JluHaMuka poOo-
TOTEXHUYECKUX cucTtem», «[IpoekTupoBaHHE CUCTEM YMpaBICHUS POOOTOTEXHHYE-
CKMX KOMIUIEKCOB», «CHCTeMBI IPOTrPaMMHOIO YIIPaBICHHS POOOTEXHHYECKUMH
KOMILIEKCaMM, y4eOHOI MPAKTUKMU: 03HAKOMUTEIIbHOU u HAy4HO-
HCCIIeIOBATENIbCKOM pabOThI, IPOXOKIACHUN MPOM3BOACTBEHHBIX IMPAKTHK: HAyYHO-
MCCIIEIOBATENIBCKOM U MPEAAUIIIIOMHOM, TPOXOKICHUU TOCYJapCTBEHHON HWTOTOBOM
aTTeCTalluu.
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3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1 PacnpesesieHue y4eOHbIX YACOB M0 TeMaM JHCHHUILTHHBI
M BHJ1aM 3aHATHH

KommuecTBo yacos
(ounasi/3aouHas popma)

HaumenoBanue tem B ToM umciie

COJZIEPKATEIILHBIX MOYJIEN
(cozmep JyIiei) Beero | ek [Tpaxr.
Jlabop. | (ce- CP
UM
MUH. )

Tema 1. O0ume cenenus 00 dIIEK-
TPOMEXaHHYCCKHUX CHCTEMax

12/11 4/0 0/0 4/0 4/11

Tema 2. OCHOBHBIE DJIEMEHTHI DJIEK-
TPOMEXAHUYECKUX CUCTEM

12/11 4/0 0/0 4/0 4/11

Tema 3. DneKTpoOMEXaHUYECKUE TIpe-

14/15 4/1 0/0 4/2 6/12
obOpaszoBaTean

Tema 4. DneKTpUUECKUE ABUTATEIN
IIOCTOSIHHOTO TOKA B IpUBOAAx podo- | 12/14 4/1 0/0 4/2 4/11
TOB

Tema 5. ACUHXPOHHBIE MAIIIVHBI B

16/14 6/1 0/0 6/2 4/11
MIPUBOJIax POOOTOB

Tema 6. IHAYyKTOpHBIE MAIIIMHBI B

12/11 4/0 0/0 4/0 4/11
IpUBOJIaX POOOTOB

Tema 7. CHHXpOHHBIE MAllIUHBI U
IIarOBBIE JBUTATENIM B IIPUBOJAX PO- 12/12 4/1 0/0 4/0 4/11
00TOB

Tema 8. JInHEHBIE STIEKTPOABUTATE-

11/11 4/0 0/0 4/0 3/11
JIM B IPUBOJIAX pOOOTOB

KonTtakTHas pabota (4OMOJHUTEIb-

Has) 7/9
KypcoBas pabota (mpoekT) 36/36 36/36
NunuBuayanbHOE 3ajaHKE 0/0 0/0
Hroro o Buaam 3aHATUA 34/4 0/0 34/6
KonTpoib 36/36

Hroro: 180/180 | 34/4 0/0 34/6 | 69/125

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTaTe OCBOCHUA TCM JUCIHUIIINHDBI

KomMmnerenmun TeMbl AUCITUTIIINHEI, HalleJICHHbBIE Ha (DOPMUPOBAHHE
KOMITETCHIINHN
[1K-4 Tema3,4,5,6,7,8
I1K-5 Temal, 2,3,4,5,6,7,8




3.2 Jlekuuu
Tema 1. O0mue cBeeHuss 00 JIEKTPOMEXaHUYECKHUX CHCTEMAX.
Conepxanue TeMsbl 1:

OcHOBHBIEC ONpPEICIICHUS] U HA3HAYCHUE DJIEKTPOMEXaHUYECKUX cucTeM. [Ipo-
1ecc npeoopa3zoBaHUs IHEPTUH B AICKTPOMEXAHUUYECKUX CUCTEMAX.

OOmiee mpeAcTaBlieHHE MPOLIECCOB B 3JIEKTPOMEXAHUUECKUX MpeoOpazoBaTe-
Js1X. ABTOMAaTHUECKHE PJIEKTPOMEXaHUUYECKUE CUCTEMBI M KX COCTaB.

OTanbl pa3BUTHS aBTOMATU3HPOBAHHOTO 3JIEKTPONpPUBOAA. DyHKIIMOHAIbHAS
CXeMa ANEKTPONPUBOAA.

Jlutepatypa x Teme 1: [1, 2, 3].
Tema 2. OCHOBHBIE 3JI€MEHTBI 3JIEKTPOMEXAaHUYECKHUX CHCTEM.
ConepxaHue TeMbI 2:

OO6mue TpeOoBaHUS K HUCIOIHUTEIBHBIM JBUTATENSIM AJIEKTPOMEXaHUYECKUX
cucteM. Mecta 1 criocoObl pa3MelIeHUs UCTIOTHUTEIbHBIX JBUTATENEH B pOOOTOTEX-
HUYECKUX CUCTEMAaX.

[IpeoOpazoBarenbHbIe YCTPOUCTBA JIEKTPOMEXaHUYECKUX cucTteM. CrocoObl
YIIPaBJICHUSI DJIEKTPOMEXAaHUYECKUMU CUCTEMaMHU.

N3mepuTenbHbIe yCTPOMCTBA SIEKTPOMEXAHUYECKUX CUCTEM. JlaTunKy JTUHEN-
HBIX U MPOU3BOJHBIX OT HUX BEJIUYMH. [[aTUYUMKKU YIJIOBBIX M MPOU3BOJHBIX OT HUX
BEJIMYKH.

Jluteparypa k Teme 2: [1, 2, 3].
Tema 3. DekTpoMexaHnyecKkue nNpeodpa3oBaTeIu.
ConepxaHue TeMbI 3:

Hcxonnoe npencrapienre 00 3JIEKTPOMEXaHUYECKUX TTPeo0pa3zoBaTelsiX U UX
00001IEHHBIE MOJIETIH.

CTpyKTypa SJIEKTpOMEXaHWYECKOTro TpeodOpazoBatens. KoHcTpykTuBHBIE Ba-
PUAHTBI UCTIOTHEHUS YJIEKTPOMEXaHUUECKOTO MPeoOpa3zoBaTels.

MaremaTudyeckoe OMUCaHHUE MPOIECCOB B AJIEKTPOMEXAHUUECKUX MPeoO0paso-
Baresisix ’Hepruu. OO00OIIeHHas AeKTpruyeckas MaiminHa. Pexxum mpeoOpa3oBaHus
SHEPIUM M €ro xapakTtepucTtuku. [IpeoOpa3zoBaHue ypaBHEHUU AJIEKTpOMEXaHUYE-
CKOU XapaKTepUCTUKUA 000OIIEHHOW MaIINHBI.

Jlutepatypa x Teme 3: [1, 2, 3].
Tema 4. DuiekTpryecKkue IBUraTe/ M MOCTOSAHHOIO TOKA B IPHMBOAAX PO0OTOB.
ConepxaHue TeMbl 4:

JIBurarenu MOCTOSHHOTO TOKa. KOHCTpyKIHMS JBHUTATeIe W CHOCOOBI HX
BKJItOueHUs. YpaBHeHuss DJ[C ©1 MOMEHTOB B JBUTraTeNsiX MOCTOSIHHOTO Toka. Pery-
JMPOBOYHBIE, ITyCKOBBIE, padoUune XapaKTEPUCTUKHU JBUTATEIICH.

[TocTosiHHBIE MAarHUTHI, HUCHOJIB3YEMBIE B JBUTATEISAX IMOCTOSHHOTO TOKAa.
OrpaHuueHus pe>XKUMOB padOThI ABUTATEIS MOCTOSTHHOTO TOKA.

CniocoObl perynupoBaHus CKOpocTH BpateHus. [lepenarounsie GyHKIMY.

beckoHTakTHBIE JBUTATENN TOCTOSSHHOTO TOKA. BRICOKOMOMEHTHBIE ABUTATEN
MOCTOSSHHOTO ~ TOKa.  OCOOEGHHOCTH ~ KOHCTPYKIIMM M XapaKTEPUCTUKU
BBICOKOMOMEHTHBIX JIBUTATEJIEH MOCTOSHHOTO TOKA.

MarsnouHepiMoOHHbIE JBUTATENIM MOCTOSHHOTO TOKAa. J[BUTaTenM MOCTOSIHHOTO
TOKa C TIOJIBIM SIKOpeM. J[BUrarenud MOCTOSHHOTO TOKa C OECHa3OBBIM SIKOPEM.



KoHcTpyKkTHBHBIE OCOOCHHOCTH M XapaKTEPUCTUKU MAJIOMHEPIIMOHHBIX JIBUTaTese
ITIOCTOSTHHOT'O TOKA.

JIBurareny nOoCTOSIHHOTO TOKa C JUCKOBBIM M LAJIMHIPUYECKUM sKOpeM. KoH-
CTPYKLMHU U XapaKTEPUCTUKH JIBUTATENIEN C TUCKOBBIM U HWJIMHIPUYECKUM SKOPEM.
Jlutepatypa x Teme 4: [1, 2, 3].

Tema 5. AcHHXpPOHHBbIE MAILIMHBI B IPUBOAAX PO0OTOB.
Conep:xaHue TeMbI S:

ACHHXpOHHBIE MallIvHbl. [IpUHIMO JEWCTBUS ACUHXPOHHOW MAIIUHBI U
KJ1accu(uKaIuys aCMHHXPOHHBIX IBUTATENCH.

Benuuunsl, xapakrepusyoiue paboTy aCHHXPOHHOTO JABUTATeNsl. Y CTPOUCTBO
U TOpuHIUN paboThl Tpexdas3HbIX ACHHXPOHHBIX JBHUTarened. Pexxumbl paboThI
Tpex(a3zHbIX ACHHXPOHHBIX JIBUTATEIICH.

Onnodaznas, nByxdasHas, TtpexdazHas obmorka cratopa. OJIAC wu
HaMarHM4MBarolas cuia oOMOTOK cTaTopa. B3aumojelicTBHe MarHUTHBIX MOJEH U
CO3[JaHHE€ MOMEHTA B PE3YJbTAaTe€ B3aUMOJCHUCTBHUS DPACHPEACIICHHBIX MAarHUTHBIX
noneil. Ilynecupyromiee W Bpamjarommuecss MoJisa. PeryiaupoBouHble W paboune
XapaKTepUCTUKN ACHHXPOHHBIX JIBUTATENIEH.

[lepenarounbie  (QYHKIUMKM  aCUHXPOHHBIX  jBurarened. OcoOEHHOCTH
IPUMEHEHUsI ACHUHXPOHHBIX JBUTATeNed B  pPOOOTOTEXHUYECKHX CHCTEMax.
Da30CcIBUTAIOIINE AIEMEHTHI aCUHXPOHHBIX JBUTATEIICH.

Jluteparypa k Teme 5: [1, 2, 3].
Tema 6. UHAYKTOpPHBbIE MAIMHBI B IPUBOAAX POOOTOB.
ConepxaHue Tembl 6:

Nunykropupie mamuHbl. [lpuHiiun paboThl W yCTPOWCTBO HWHIYKTOPHBIX
MaluH. MHIYKTOPHBIE 3JIEKTPOABUTATENIN U JIEKTPOMATHUTHAS PELYKLIHS.

CrocoObl  BO30YXXJeHUsS  WHAYKTOpHBIX  aBurarteneil.  OcoOeHHOCTH
NPUMEHEHUSI UHAYKTOPHBIX JBUTATENEH B pOOOTOTEXHUYECKUX CUCTEMAX.
Jlutepatypa x Teme 6: [1, 2, 3].

Tema 7. CHHXpOHHBbI€ MAIIIMHBI U IIATOBbIE IBUraTeJ 1M B IPHUBOAAaX POOOTOB.
Conepxxanue Temsl 7:

CunxpoHHble MamuHbl. [IpUHIMIT OEWCTBHS M YCTPOMCTBO CHHXPOHHOM
MamuHbl. CHHXPOHHBIE JIBUTATENN U UX KJIacCU(UKAIHS.

DJIEKTPOMEXAHUYECKHE CBOMCTBA CHHXPOHHBIX JBHUrareien. BekTtopHbie
JuarpaMMbl CHHXPOHHBIX JBUTATEIIEH.

CHUHXpOHHBIE JIBUTATEIN C TOCTOSHHBIMM MarHuTamu. [lpuHIunm padoTsl,
YCTPONCTBO M OCOOCHHOCTU PEKUMOB.

VYpaBuenue 3/IC 1 MOMeHTa ABUTATENSI B CHHXPOHHOM PEXUME. Y CTPOMCTBO,
MPUHITUT JIEHCTBUS CUHXPOHHBIX PEAKTHBHBIX ABurarenei. OO1acTu MpUMEHEHUS
CUHXPOHHBIX JIBUraTesied B pOOOTOTEXHHKE U THOKOM aBTOMATU3HUPOBAHHOM
IIPOU3BOJICTBE.

I'uctepesucHbie nBuraten. IlpuHuun paboThl, YCTPONUCTBO THCTEPE3UCHBIX
nBUTaTene m obnactu ux npuMeHeHUs. CUHXpPOHHBIE ABUTATENN C KaTSIIUMCS
poOTOpOM. YCTPOWCTBO M MPUHUMUN JAeHCTBUs. JIBUTATEIM C THOKUM BOJHOBBIM
POTOPOM.



CUHXpOHHBIE IAroBble ABUrarend. [[puHIUI 1elCTBUSA, YCTPOUCTBO IIAarOBbIX
nBurateneil. Pexxumbl paOOThl U XapaKTEPUCTHKY IIArOBBIX JBUTATENECH.
KOHCTpyKTHBHBIE HWCIOJHEHUs IIArOBBIX JBUrareseu. [[ByXkoopauHaTHbIE
mraroBele  aBuratend. (OCOOCHHOCTH TPUMEHEHHs] IIaroBbIX JBHUraTeled B
pPOOOTOTEXHUKE U IPUBOJAX TEXHOJIOTHUECKOTO 000y 10BaHUSI.
Jlutepatypa x Teme 7: [1, 2, 3].
Tema 8. J/IuHeliHbIe )JIEKTPOABUTaATEIM B IPUBOAAaX POOOTOB.
ConepxxaHue TeMbI 8:

JIuneitapie snexTpoaBuratean. KoHcTpyKuus, TpUHIMI 1eUCTBUS U 00J1acTh
MIPUMEHEHUSL.

DIIEKTPOMEXAHUYECKUE XAPAKTEPUCTUKU JIMHEHWHBIX AJIEKTPOJABUTATEIEH.
Oco0EHHOCTH UCTIOIb30BAHUS JIMHEHHBIX AJIEKTPOBUTATENCH B pOOOTOTEXHHUYECKUX
CUCTEMaX.

Jlutepatypa x Teme 8: [1, 2, 3].

3.3 IlpakTHyecKue 3aHATHUSI

No O0nbeM, yac. | Jlutepa-
Tema 3ansTHS
n/m (ouH/3a04H) | Typa
Pacuér cratndeckux XapaKTepUCTHK M PEIKHU-
1 MOB paOOThI AJICKTPOABUTATENS IIOCTOSTHHOTO 4/1 [1]

TOKa HE3aBUCUMOTO BO30YKICHHSI

Pacuér cratuuecknx XapaKTepUCTHK U PEKU-
2 MOB PabOThI JICKTPOIBUTATENIST TTIOCTOSTHHOTO 4/0 [1]
TOKA IMOCJIEIOBATEILHOTO BO30YKICHHUSI
Pacuér cratndecknux XapaKTEpUCTHK U PEKU-
3 MOB PabOThl ACHHXPOHHOTO 3JICKTPOJIBUTATEIIS 4/2 [1]
¢ ¢ha3HbBIM POTOPOM

Pacuér cratndecknx XapaKTEepUCTHK U PEKU-
MOB pabOThI CHHXPOHHOTO JIEKTPOIBUTATEIS
HccrnenoBanue cTaTHUECKUX XapaKTEPUCTHK
5 CHJIOBOM YaCTH TUPUCTOPHOTO AJICKTPOIPHUBO- 4/0 [1]
112 MOCTOSIHHOTO TOKa

Pacuér nuHaMHYECKUX XapaKTEPUCTHK DIICK-
6 TPOABUTATENS TOCTOSTHHOTO TOKA HE3aBUCHMO- 2/0 [2]
0 BO30YXACHUS

Pacyér nuHamuyecKkux XapakTepUCTUK aCUH-

2/0 [1]

7 XPOHHOTO AJIEKTPOIBUTATEINS C (ha3HBIM POTO- 4/2 [2]
pom

8 Pacuér quHaMHYECKUX XapaKTePUCTUK CHH- an 2]
XPOHHOTO JICKTPOABUIATEIISI =
YacToTHOE peryJIMpoBaHre MOMEHTA aCHH-

9 PEryIHp 2/0 2]

XPOHHOTI'O 3JICKTPOABUIATCIIA




10 PerynupoBanue cKOpOCTH CHHXPOHHOT'O BEH- 4/0 2]
THJIBHOTO JIBUTATENs] —

Uroro: 34/6

3.4 JlabopaTopHble padoThI
JIaGopatopHbie pabOTHI MO TUCHUIUIMHE «PacuéT 31meKTpoMeXaHMYeCKHX CH-
CTEM MPOMBIIIICHHBIX pOOOTOBY» B yUeOHOM IUTaHE HE 3aIUTAHUPOBAHBI.

3.5 CamocTosiTesqibHAs1 padoTa CTy/IeHTA

Ne . O0BeM, gac.
Bunbel caMmocTosATeIbHON PabOTHI CTYICHTA
n/m (0uH/3204H)
1 Nzydenne neximoHnHoro matepuania (e meaee 50% ot 18/48
o0beMa JIeKIIUA)
[ToaroToBka k mabopaTopHbiM padboTtam (He meHee 50% 0/0
2 patop p
0T 00beMa ayJIUTOPHBIX JJAOOPATOPHBIX 3aHSITUH)
[ToaroroBka K NpakTUYecKuUM 3aHATUAM (He meHee 50% 15/41
3 p
0T 00beMa ayTUTOPHBIX MPAKTUICCKUX 3aHSITHIA)
4 BrimosiHeHre KypcoBoro mpoekta (36 4acon) 36/36
5 BrinosiHeHHEe KypcoBoi paboThl (27 4acoB) ——
Hroro: 69/125

3.6 KypcoBoii npoekT (pa6ora), HHAMBUAYAJIbHOE 3a/1aHUE

KypcoBoit npoekt no mucuumumHe «Pacyér sieKTpoMEeXaHUYECKUX CHUCTEM
MIPOMBITIUICHHBIX POOOTOBY BBHITIOJIHAETCS Ha Temy: Pa3zpaboTaTh 37EeKTpONpPUBOT UC-
MOJIHUTEILHOTO MEXaHU3Ma MPOMBILIIIEHHOT0 poOoTa.

['padrueckas yacTb KypcOBOTO MPOEKTA BKIIOUYAET CIEAYIOIINE YEPTEKU:

1) cTpyKTypHO-QYHKIMOHAJIbHASI CX€Ma HMCHOJHUTEIBHOTO MEXaHHW3Ma MpOo-
MBIIIJIEHHOTO Po00Ta;

2) oOwmuMii BUJ 3NEKTPONPUBOAA UCIOTHUTEIBHOIO MEXaHU3Ma MPOMBIIIIEH-
HOTO po0O0Ta;

3) MexaHUYECKUE U DJIEKTPOMEXAHMUECKHE XAPAKTEPUCTUKHU AJIEKTPOIPUBOAA
WCIIOJHUTEILHOTO MEXAHU3MA,

4) rpadvKu IEPEXOAHBIX MPOIIECCOB B AJIEKTPOIPUBOJIEC UCTIOTHUTEIHHOTO Me-
XaHU3Ma.

OO0beM yueOHOW HArpy3KH MPH BBIMOJHEHUU KYpPCOBOTrO Tpoekra — 36/36 ua-
COB.

PexomenmyeMsblit 00beM MOSICHUTEIIBHON 3alMUCKU K KYPCOBOMY MPOCKTY — HE
6onee 32 ctpanuil popmata A4 (210x297 mMm).
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4 ®OHJA ONEHOYHBIX CPEACTB

4.1 Kpurepuu ¥ IIKaJbI 1JIs1 HHTETPUPOBAHHOM OLIEHKU YPOBHS
c(hopMHPOBAHHOCTH KOMIIETEHIIUIH

Cocmasnsowas KomnemeHyuy — NOJIHOMA 3HAHULL

— HYJICBOM YypOBEHB: HEBEPHBIC, HC apTyMEHTHPOBAHHBIC, C MHOXECTBOM TI'PYOBIX
OIIMOOK OTBETHI HA BOIIPOCHL. YPOBEHb 3HAHUI HIKE MUHUMAJIBHBIX TPCOOBAaHUI;

— MUHHUMAJIBHBIH YPOBEHb: JJaHbI HE TOJIHBIC, HETOYHBIC M HEApPTYMEHTHPOBAHHBIC OT-
BETHI Ha BOIIPOCHI. J{OMyIIIeHO MHOTO TpyOBIX OITMOOK. Y POBEHD 3HAHHMI HIKE MH-
HUMAaJIBHBIX TPEOOBAHUN;

— MMOPOTOBBIA YPOBEHB: JaHBI HEIOCTATOYHO ITOJIHBIC, TOYHBIC M apTyMCHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL. [110X0 3HAET TEPMUHBI, ONPEICICHHUS U MOHATHSI; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TTPUHIMITBL. J[OMyIIIeH0 MHOTO HErpyObIX OIIH-
0O0K;

— CpEeIHUN YPOBEHB: AaHBI JOCTATOYHO ITOTHBIC, TOYHBIC U apTYMEHTHPOBAHHBIE OTBE-
THI Ha BOTIPOCHL. B 11€710M 3HaeT TepMUHBI, OTIPECIICHUS U TIOHSATHUS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIICHHUS, MPUHITUIIBL. JIOMYIIIEHO HECKOIBKO HETPYOBIX OIIH-
0O0K;

— TPOJBUHYTHIA YPOBEHB: JaHBI MOJIHBIC, TOYHBIE W apTYMEHTHPOBAHHBIC OTBETHI Ha
BOIIPOCHL. 3HACT TEPMHUHBI, ONPECICHUS M MOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIICHHMS, MPUHIUIIBL. J[OMYIIIEHO HECKOJIBLKO HEIPYOBIX OIHOOK;

— BBICOKHM YPOBEHB: JaHBI MOJHBIC, TOYHBIC U apryMEHTHPOBAHHBIE OTBETHI Ha BO-
MPOCHl. 3HAET TEPMHUHBI, ONPEACICHUS] W TOHSTHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHUSI, MPUHITUIIBI. J{OMyIIIEeHO HECKOJIBKO HETOUHOCTEH.

Cocmasnarowas KomnemeHyuyu — yMeHusl

— HYJIEBOM YPOBEHbB: MOJHOE OTCYTCTBHE MOHUMAHUS CYyTH METOJIMKH PELIEHUs 3a/a-
YH, JOMYIIEHO MHOKECTBO IpyOeHINX OIMOOK / 3aJaHUsI HE BBITTOJIHEHBI BOOOILIE;

— MUHUMAaJIbHBIA YPOBEHb: c1a00€ MOHMMAaHUE CYTH METOAMKHU PELIeHMs 3a]1a4uH, J0-
nylleHbl rpyoble ommOKu. Pemienus He oOocHoBaHbl. He ymeer MCHoiib30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JTUTEPATYPY;

— MOPOTOBBI YPOBEHb: JAOCTATOYHOE NMOHHUMAHUE CYTH METOAMKH pEIICHUs 3ajauH,
JonyIeHbl oMok, Perienust He Bcerna 00OCHOBaHBL. YMEET UCIOJB30BaTh HOP-
MaTHBHO-TEXHUUYECKYIO JIUTEPATYPY;

— CpEIHUI YPOBEHB: B LIEJIOM MOHUMAET CYTh METOJMKHU PELICHUS 3a/1a4M, JTOIMYLICHbI
omOku. Pemenuss He Bcerma OOOCHOBAHBL. YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATYPY;

— MPOJIBUHYTHIN YPOBEHB: B LIEJIOM IIOHUMAET CYyTh METOAVKHU PEILEHUS 33a4a4H, JI0IY-
1IeHbl HETOUHOCTH. Crioco0eH 000CHOBATH pEIIEHHs. Y MEET UCIOJIb30BaTh HOPMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

— BBICOKMH ypOBEHb: MOHUMAET CyTh METOJUKHU perieHus 3agauu. CrnocodeH 000CHO-
BaTh pELIEHUs. YMEET HCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO U MEPEIOBOM
OTIBIT.
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Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamu

HYJIEBOI ypOBEHb: HE IEMOHCTPUPYET BIIaJICHHE HABBIKAMHU BBIMOJHEHHUS Tpodec-
CHOHAJBHBIX 3a7a4. He MOXKET BBIIOJIHUTG 3a/1aHMS;

MUHHMMAaJIbHBI YPOBEHb. HE JAEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIITOJIHEHUS
npodecCHOHANBHBIX 3a7au. VICTIBITHIBAET CYIIECTBEHHBIC TPYAHOCTH MPH BBITIOJI-
HEHHU OTIEIIbHBIX 3aJJaHNN;

MOPOTOBBIN YPOBEHB: BIAJICET HABBIKAMHU BBITIOJHEHUS MPOPECCHOHANBHBIX 3a/1a4
Ha IIOPOTOBOM ypOBHE. 3a/IaHHsI BBIIIOJIHAET MEJICHHO U HEKAYECTBEHHO;

CpEIHMIl ypOBEHb: BIAJECET HABBIKAMM BBINOJIHEHUSA MPOPECCHOHAIBHBIX 3ajad.
3a/1aHus BBINOJIHSET HA CPETHEM YPOBHE IO OBICTPOTE U KAUECTBY;

IPOABUHYTHIM YPOBEHbB: BJIAJICET YBEPEHHBIMU HAaBbIKAMU BBIIIOJHEHUS MPOQeccH-
OHAJIBHBIX 3a/1a4. BBICTPO ¥ KAYECTBEHHO BBINOJIHACT 3aJaHUs, HUHOIAA JOITyCKas
HE3HAYUTEIIbHBIE TIOTPELIHOCTH;

BBICOKUMI YpPOBEHb: BIAJECET YBEPEHHBIMU HABBIKAMHU BBIIOJHEHUS TpodheccHo-
HaJbHBIX 3a/1a4y. BBICTPO M KaueCTBEHHO BBIMOJHSIET 3aJaHusl, TP HEOOXOIMMO-
CTU JEMOHCTPUPYSI TBOPUECKUIN ITOAXO.

Ob606wennas oyeHka cpopmupo8anHoCmu KOMnemeHyutl

HYJIEBOM YPOBEHb: Ha HYJIEBOM YPOBHE C(DOPMUPOBAHBI: BCE COCTABIISIONINE; OJTHA
WU JBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

MUHHUMAJIBHBIN YPOBEHb: HA MHUHHUMAJIBHOM YpPOBHE C(HOPMHPOBAHBI: BCE COCTaB-
JISIOIIME; OJTHA WIIH JIBE M3 TPEX, OCTaIbHBIC — Ha 00JIee BBICOKOM YPOBHE;

MIOPOTOBBIN YPOBEHB: Ha ITOPOTOBOM yYpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

CpPEIHUI YPOBEHb: Ha CpeHEM ypPOBHE C(hOPMHUPOBAHBI: BCE COCTABJISIOIINE; OJIHA
WJIU JIBE U3 TPEX, OCTabHBIE — Ha 00JIee BHICOKOM YPOBHE;

MPOJIBUHYTHIN YPOBEHB: HA MPOJIBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISI-
IOIIME; OJTHA WK JIBE U3 TPEX, OCTAIBHBIC — HA BBICOKOM YPOBHE;

BBICOKUM YPOBEHb: Ha BHICOKOM YPOBHE CPOPMHPOBAHBI BCE COCTABIISIONINE KOM-
MICTCHIINH.

4.2 Bonipochl K 3K3aMeHy U IpUMeP IK3aMEHAIHOHHOT0 Ouiera

Bomnpocsl k 3k3aMeny
OcCHOBHBIE OMpENIENICHNS, HA3HAYEHUE U MOJICIIUPOBAHUE AIEKTPOMEXAHUUECKUX
CUCTEM.
[Ipotecc mpeoOpazoBaHms SHEPTHH B AJICKTPOMEXAaHUIECKUX CHCTEMaX.
OcCHOBHBIE MPOIIECCHI B AJIEKTPOMEXAHUUECKOM MTpeoOpazoBaTelie SHEPTUH.
CocTaB aBTOMAaTUYECKOW CUCTEMBI YIIPABICHUS 3JIEKTPONPUBO/IA.
O06o0011eHHas! CTPYKTYypa dJICKTPOIPUBOIA.
[IpeobpazoBatenbHbIC YCTPOHUCTBA AIEKTPOMEXAHUUECKUX CUCTEM C JIBUTATEISIMU
MOCTOSTHHOTO Y IEPEMEHHOTO TOKA.
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7. CnocoObl  ympaBlieHUS  DJIEKTPOMEXAaHUYECKUMU  CHCTEMaMHU:  YaCTOTHO-
HE3aBUCUMOE M YaCTOTHO-TOKOBOE, MX JOCTOMHCTBA U HEJOCTATKHU.

8. CnocoOsl yrpaBiaeHHs 3JIEKTPOMEXaHHUYECKUMU CUCTEMaMU: YaCTOTHO-BEKTOPHOE
Y 4YaCTOTHO-3aBUCUMOE, X TOCTOMHCTBA U HEJIOCTATKHU.

9. U3mepuTenbHbIe yCTPOUCTBA SJEKTPOMEXAHUUECKUX CUCTEM: JATUYHUKH JTMHEWHBIX
Y IPOM3BOJIHBIX OT HUX BEJIHYMH.

10.M3mepuTenpHbIe YCTPOMCTBA IEKTPOMEXaHUUECKUX CUCTEM: JaTYUKU YTIOBBIX U
MPOU3BOAHBIX OT HUX BEJIMYUH.

11.06mee npeacTaBieHre 00 HNEKTPOMEXaHUUYECKUX MPeoOpa3oBaTessax u ux 0000-
HICHHBIE MOJIEIIH.

12.CtpyKTypa 3JIeKTpOMEXaHMYECKOT0 MpeoOpazoBarTesisi U BapUaHThl €ro0 KOHCTPYK-
TUBHOT'O UCTIOJITHEHUSI.

13.Marematuyeckoe ONMCaHUE MPOLECCOB B IJIEKTPOMEXaHUUECKUX MTpeodpa3oBarte-
75X 3Heprur. O000IIEeHHAs! 3JIEKTPUYECKas MAIIMHA.

14.Pexxum npeoOpa3oBaHUs SHEPTUU U ero xapakrepuctuku. [Ipeobpa3zoBanue ypas-
HEHUU AJIEKTPOMEXAHUYECKON XapaKTEPUCTUKU 0000IIEHHON MaIlINHBI.

15.YcTpoiicTBO aCMHXPOHHBIX MamMH. KOHCTpyKIMU cTatopa U poTopa acCUHXpPOH-
HOW MallWHBI.

16.IIpuntun paboOThl ACHHXPOHHBIX MAIIMH. MarHuTHas WHIAYKIUS U MarHUTHOE
I0JIE B CTATOPE.

17.9AC B poTope acCHHXpOHHOM MalIMHbl. BO3HMKHOBEHHE BpAalllalOLEr0 MOMEHTA,
BO3JICHCTBYIOILIETO HA POTOP.

18.001ue cBeneHus 0 BOBHUKHOBEHUU 3JIEKTPOMAarHUTHOIO MOMEHTA B 3JIEKTPOMeE-
XaHUYECKOM IpeoOpazoBaTee.

19./IBuraTenu mocTosTHHOrO Toka. KOHCTPYKIHS [BUTATENEH M CIIOCOOBI MX BKITIOY -
Hus. YpaBHeHus DJIC ©1 MOMEHTOB B JIBUTATENAX MOCTOSSHHOTO TOKa. Perymupo-
BOYHbIE, TyCKOBBIE, pad0Une XapaKTEePUCTUKH IBUTATEIEH.

20.ITocTosiHHBIE MarHUTHI, UCTIOJIB3yEMbIC B JIBUTATENAX MOCTOSHHOTO TOKa. Orpa-
HUYEHUS PEKUMOB PadOTHI ABUTATENS TOCTOSTHHOTO TOKA.

21.Crioco0sI perynupoBaHusi CKOpocTy BpaieHus. [lepegatounsie GyHKINN.

22.becKOHTaKTHbIE JIBUTATENU TMOCTOSHHOTO TOKAa. BBICOKOMOMEHTHBIE JBUTATEIU
MOCTOSHHOTO TOKa. OCOOEHHOCTH KOHCTPYKIUHU U XapaKTEPUCTHUKU BBICOKOMO-
MEHTHBIX JIBUTaTENIEeH MOCTOSTHHOTO TOKA.

23.ManouHeplMOHHbIE ABUTATEIN IOCTOSIHHOTO TOKa. /[BUTaTenn moCTOSHHOTO TOKa
C TOJBIM sikopeM. J[Buratenu ¢ Gecna3zoBbIM sikopeM. KOHCTpYyKTHUBHBIE 0COOEH-
HOCTH M XapaKTEPUCTUKN MaJOMHEPLHUOHHBIX JBUTATENIEH MOCTOSHHOTO TOKA.

24.J1Burareny MOCTOSIHHOTO TOKa C JUCKOBBIM M HHJIMHApPUYECKUM sikopeMm. KoH-
CTPYKLMH M XapaKTEPUCTUKHU JBUTATENIEH C JUCKOBBIM M LUIMHAPUYECKUM SIKO-
pem.

25.AcuHXpOoHHbIE MalMHbL. [IpUHIKI KEHCTBUS ACHHXPOHHOW MAlllMHBI U KJIACCH-
(buKalys aCHHXPOHHBIX JABUTATEIIEH.

26.BennunHebl, Xapakrepusyromue paboTy aCHHXPOHHOIO JBUTaTelNs. Y CTPOMCTBO U
OPUHIMI padoThl Tpex(a3HbIX ACHHXPOHHBIX JBUTaTeNel. Pexumbl padOThI
Tpex(a3zHbIX ACUHHXPOHHBIX JIBUTATEIIEH.
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27.0nnodaznas, aByxdasHas, tpexdasznas oomorka craropa. 3/C u HamarHu4yuBa-
olas cuiaa 0OMOTOK cTaTopa. B3zammojelicTBe MarHUTHBIX TMOJIEH U CO37aHue
MOMEHTA B PE3YyJIbTATE B3aUMOACHCTBUS pACIPEACICHHBIX MArHUTHBIX MOJIEH.

28.I1lynbcupyroiiee 1 Bpamiaromyecs noisi. PerynupoBounsie u pabodne XxapakTepu-
CTUKW ACHUHXPOHHBIX JBUTaTENEH.

29.1lepenaTounbie GyHKIIUA aCHHXPOHHBIX nBurareneii. OCOOCHHOCTH TPUMEHCHUS
ACHHXPOHHBIX JBUTATeNell B pOOOTOTEXHMUYECKUX CUCTeMax. Da3z0oCaBHUTrarolie
AJIEMEHTHI AaCHHXPOHHBIX JIBUTATEIICH.

30.UunykropHbie MamuHbl. [IpuHIUn paboThl U YCTPOMUCTBO UHIYKTOPHBIX MAIIIHH.
PenyKTOpHBIE AIEKTPOABUTATENN U JIIEKTPOMArHUTHAs PEAYKIHUS.

31.CniocoObl BO30YXJI€HUSI PeAYKTOPHBIX aBurareneil. OCOOEHHOCTH MPUMEHEHUs
MHIYKTOPHBIX JBUTATENEH B pOOOTOTEXHUYECKUX CUCTEMAX.

32.CuHxpoHHble MaIuHbL. [[puHLIKI AEHCTBUS U YyCTPOWCTBO CUHXPOHHOM MAaIlIWHBI.
CHUHXpOHHBIE ABUTATENN U UX KIACCH(PUKALIUSL.

33.DneKkTpoMexaHNUeCKe CBOWCTBA CHUHXPOHHBIX JBUTaTenedl. BekrtopHbie ama-
TpaMMbl CHHXPOHHBIX JIBUTATENEH.

34.CUHXpOHHBIC TBUTATENN C TIOCTOSIHHBIMU MarauTaMu. [Ipunnumn paboTsl, ycTpoii-
CTBO U OCOOCHHOCTHU PEKHMOB.

35.YCcTpoiicTBO, MPUHIIKIT ACHCTBHUS CHHXPOHHBIX PEaKTUBHBIX ABUrareieit. O0nactu
NPUMEHEHUSI CUHXPOHHBIX JBUTATENEe B pOOOTOTEXHUKE U THOKOM aBTOMATH3HU-
POBaHHOM IPOU3BOJICTBE.

36.I[IpuHuMn paboThl, yCTPOMCTBO TUCTEPE3UCHBIX JBUTATENEH U 001acTU UX TIpUMe-
HeHus. CHHXPOHHBIE IBUTaTEIU C KATSIIAMCS POTOPOM. Y CTPOMCTBO M IIPUHIUI
nericTBus. JIBurarenau ¢ TMHOKUM BOJIHOBBIM POTOPOM.

37.CuHXpoHHBIE IaroBble JaBUratenu. [IpuHIMnD aelcTBHs, YCTPONHCTBO HIArOBBIX
nBurateneil. Pexxumbl pabOThI U XapaKTEPUCTUKY IIArOBBIX JTBUTATEICH.

38.KoHCTpYyKTHBHBIE UCTIOJHEHUS IIArOBBIX ABUTaTeNel. JIByXKOOpAMHATHBIE MIaro-
Bble fBuratend. OCOOEHHOCTH MPUMEHEHUS IIArOBBIX JBUTATENIed B POOOTOTEX-
HUKE U MPUBOAAX TEXHOJOTHYECKOTO0 000pYyI0BAHHUS.

39.JIuneiinble dnekTpoABurarend. KoHCTpyKuMs, MPUHIMI JEHCTBUS W 00JIACTh
PUMEHEHUS.

40.D5meKTpOMEXaHNYECKHE XapaKTePUCTHKU JUHEHHBIX dJekTpoaBurarenein. Oco-
OCHHOCTH MCIOJIb30BaHUS JIMHEWHBIX JIEKTPOABUTATENICH B pOOOTOTEXHUYECKUX
cUCTEMAX
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IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

I'OYBIIO «/loHeukuii HANMOHAJIbLHBIH TEXHUYECKUI YHUBEPCUTET»

YpoBeHb BhICIIETO TPO(ecCHOHATBHOr0 00pa30BaHusI: MarucTparypa

(OakanaBpuar, CrielHaJIUTET, MAarUCTPaTypa)
HamnpaBieHue moaroToBKy (CHendaibHOCTD): 15.04.06 Mexarponnka 1 poOOTOTEXHHUKa

(x0/1, Ha3BaHHUE)

[Ipoduib (MarucrTepckas mporpamma, Crienuain3anus): PoboToTexHuKa ¥ rTHOKHE NPOU3BOACTBEHHEIE
CHUCTEMBI

(Ha3BaHME)

Cemectp: 1

VuecbOnas JUCLHMIIIIMHA: Pacuér IJICKTPOMEXAHNYIECCKUX CUCTEM NIPOMBIIIIVICHHBIX pOﬁOTOB

BUJIET Ne 2

1. OcHOBHBIE MPOLIECCHI B JICKTPOMEXAaHHMYECKOM ITPe0o0pa3oBaTeliec SHEPrHH.

2. ODJIC B poTope aCHHXPOHHOW MalIMHbl. BO3HUKHOBEHHE BPAIIAIOIIEr0 MOMEHTA, BO3ICHCTBYIOIIETO

Ha POTOP.

3. CnnocoObl BO30Y>K/IeHUS] MHAYKTOPHBIX JABurareneil. OcoOeHHOCTH NPUMEHEHUS HHAYKTOPHBIX

I[BI/IFB,TGJIGIZ B pO60TOT€XHI/I‘~ICCKI/IX CHUCTCMAX.

YTBEpKICHO Ha 3aCETAHUU Ka(be JIPBI MexaTpoHHBIC CUCTEMBI MAITUHOCTPOUTEILHOI0 000y I0BAaHUS
(HauMeHoBaHUe Kadeapbl MOTHOCTHIO)
[IpoTokon
3aB. kadenpoii I'yces B.B.
(TToTIHCH) (®.1.0.)
DK3aMeHaTop ITonrasen B.B.
(moanuck) (®.1.0.)

4.3 Kputepum olnieHMBaHUA

B kaxmom Oumiiete copepxkaTcsi TpU TeOpeThuueckux Bompoca. OTBeTaMm Ha BO-
MPOCHI TIPUCBAUBAIOTCS clieaytonue BecoBble kodddurmentsr: 0,32 0,35 u 0,33
CyMMa BecoBbIX KOI(DPUITMEHTOB paBHA CAUHHUIIC.

OTtBeT Ha KaXbIi Borpoc onieHnBaercs mo 100-6anpHol mkane. [To kaxmomy
BOIIPOCY:

1) 91-100 0as10B — BBICTABIIACTCS, €CIIH MPH OTBETE HA BOIPOC CTYIACHT O0Ha-
PYXKUAJT YMEHHE CBOOOIHO, JIOTUYHO, YETKO U SCHO MPEIOCTaBIATh TPAaMOTHBIC, TIpa-
BUJIHBIC OTBETHI HA TOCTABJICHHBIH BOMPOC C HWCIOJIb30BAaHUEM TEPMUHOJIOTHH H
CUMBOJIMKH B HEOOXOAMMOM JIOTHYECKON MOCIIEIOBATEILHOCTH, & TAK)KE CBEICHHUH M3
JIPYTUX JUCHMIUIMH W 3HAHWUW, MPUOOPETEHHBIX paHee; TBEPJbIC IPAKTHUYCCKHE
HABBIKH C TBOPYCCKUM MPUMEHECHHEM ITOJYUYEHHBIX TEOPETUYSCKUX 3HAHWHA, YMEHHUE
WCITOJIB30BaTh NMPUOOPETEHHBIC 3HAHKS U HaBBIKM B HECTAHIAPTHBIX CUTYAIUsX, TPe-
OyroImux BbIXOJa Ha WHOMU, OO0Jiee BHICOKUI YPOBEHb 3HAHHI; €CJIM B OTBETE MPUBE-
JIEHBI APTYMEHTHPOBAHHBIE BBIBOJIBI U 3aKIIFOUCHUS,

2) 81-90 6ama0B — BBICTABIISIETCS, €CJIM IPU OTBETE HA BOIPOC CTYAEHT IIPO-
SIBIJI BHICOKUI YPOBEHb 3HAHHM MPU OTBETE HA BOMPOC, MOKA3a]T YMEHUE TPUMEHSTD
TEOPETUUYECKHE 3HAHUSA JIJISl PEIICHUs TMOCTaBICHHOMN 3aa4yu, YeTKO BIIAJEET U TPU-
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MEHSET TEPMHUHOJIOTHIO, YMEET (POPMYIIMPOBAThH BBIBOJIbI, OJIHAKO IIPU OTBETE HA BO-
MIPOCHI JIOMTyCKAaeT HEKOTOPhIC HETOYHOCTH, HEJAOCTATOYHO 000CHOBAT COOCTBEHHYIO
TOYKY 3PCHHUS 10 3aJaHHOU MPOoOIeMe WM METOIMKE PEIICHUS IMOCTaBICHHOM 3a/a-
qu;

3) 71-80 GayutoB — BBICTABIISICTCS, €CJIM MTPH OTBETE HA BOIPOC CTYJCHT OOHa-
PYXUJl yMeHHe CBOOOAHO (hOopMyIHMpOBaTh MpPAaBWIbHBIC OTBETHI HA MOCTABICHHBIC
BOIIPOCHI C MCTIOJ30BAHIEM TEPMUHOJIOTHH; B OTBETE MPUCYTCTBYIOT HECYIIIECTBEH-
HbI€ HEJOCTATKU WJIA HAPYIICHHS TOCIEIOBATEIbHOCTA U3JIOKEHUS; UMEIOTCS He-
MPUHIIUITHATBHBIE OIIMOKHU B U3JI0KEHUH MaTepuarna;

4) 61-70 Ga/10B — BBICTABIIACTCS, €CIM IIPH OTBETE HA BOMPOC CTYJACHT OOHa-
pykui1 0a30BbI€ 3HAHUS MO BOMPOCY, OJJHAKO JIOMYCTUJI CYHIECTBEHHBIE OMIUOKH TIPU
U3JI0KEHUH MaTepuasa, He CMOT CUCTeMaTH3UpOoBaTh UCXOAHbIE JaHHBIE U chopmy-
JMPOBATH BBIBO/IBI;

5) 51-60 GayOB — BBICTABIISAETCS, €CJIM MIPH OTBETE HA BOIPOC CTYJCHT OOHa-
PYKWJT BIIaJICHUE OCHOBHBIMH TOJIOKCHUSAMHU MaTepHalia, HO (parMeHTapHO U HEMO-
CJIEIOBATEIBLHO JTa€T OTBETHI HA MOCTaBJICHHBIC BOIIPOCHI; MTPOIEMOHCTPHPOBAJ Clia-
00e 3HaHWE MaTepraia, HEYMEHHE JIeJaTh apTyMEHTUPOBAHHBIC BHIBOIBI;

6) 0 GanIoB — BBICTABIISIETCS, €CIIM MPU OTBETE HA BOMPOC CTYJEHT OOHAPY KU
HE3HAUYNTEIbHBIN 00N 00beM 3HAHWA, MOKa3ajd OTCYTCTBHE HABBIKOB HM3JI0KCHUS
MaTepHuaia, Mo pa3InIHbIM TeMaM W BOMPOCAM TUCIUTIINHBI JTOMYCTHII MPUHIIATIH-
aJIbHBIC OIMIMOKU WJIM COBEPIIEHHO HE BIAJEET TEPMHHOJOTHEN U3 JaHHOU 00yacTu
3HAHUM.

Nrtorosas o1ieHKa 3a IK3aMEH PaCCUMTHIBACTCA KaK CymMMa MPOU3BEJEHUN OIle-
HOK 3a Ka)KJIbIi BOIIPOC Ha UX BECOBOM KO3 DHUIIHECHT.

IIpumep pacyera UTOrOBOM OLIEHKHU 10 IK3AMEHY:

B Gunere umeercs Tpu Bompoca 3ajiaHus ¢ BeCoBbiMH Kod(durmentamu 0,32,
0,35 u 0,33. IlycTh omeHKH 3a Kaxkapiit Borpoc mo 100-0amTbHOM MIKaie COCTaBHIIH:
84, 91 u 77, coorBeTcTBeHHO. Torma MTOroBas OIEHKA MO 3K3aMEHY COCTaBJISET:
0,32-84 + 0,35-91 + 0,33-77 = 84 Gamnna.

[TepeBon onenkn u3 100-6amutbHOM 1IKaIBl B TocyaapcTBeHHY0 1 ECTS ocy-
HIECTBIISIETCS. B COOTBETCTBUU CO IIKAJIOW, mpuBeneHHOU B «Ilonoxenun o0 opranu-
3auK ydeOHOTOo Tporecca B JIOHEIIKOM HAaIlMOHATLHOM TEXHHUYECKOM YHHBEPCHUTE-
Tey, yrBepxka¢HHoM npukazom JJOHHTY Ne 337-14 ot 02.05.2018 1.

[Tonydennas onenka mo 100-0amipbHOM IMIKaje ONMpeaeseT OIEHKY IO TOCy-
napcTBeHHOM mikaie u mkajne ECTS:

Cymma OannoB Ouenka Ouenka
1o 100-6anpHOIM mIKase no mkajue ECTS 10 TOCYAApCTBEHHOM IIKaje
90-100 A OTanuHo
80-89 B Xopomo
75-79 C
70-74 D v
60-69 E JTOBJIETBOPUTEIHHO
35-59 F He
0-34 = Y IOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIbHBIM IMMOBTOPHBIM M3YUYCHUCM OUCHHUILIIIMHBI.
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4.4 IlpuMep TeKyIIEero onpoca HA NPAKTHYECKUX (CEMUHAPCKHUX) 3AHATUAX
U J1a00paTOPHBIX padoTax

Tekymmnii orpoc no reme
«OCHOBHBIE IEMEHTBI ANEKTPOMEXAHUYECKUX CUCTEM

1. TlpeobpazoBaTenbHbIE yCTPOMCTBA DIEKTPOMEXAaHHUECKUX CUCTEM C ABUTATEISIMU
MOCTOSIHHOTO U IIEPEMEHHOTO TOKA.

2. CnocoObl ~ ympaBji€HHsS  DJIEKTPOMEXAaHMUECKHMMH  CHCTEMaMHU:  YacTOTHO-
HE3aBUCUMOE M YaCTOTHO-TOKOBOE, MX JOCTOMHCTBA U HEJJOCTATKHU.

3. CnocoOsl yripaBieHHs 3JIEKTPOMEXaHUUECKUMU CUCTEMaMU: YaCTOTHO-BEKTOPHOE
Y 4aCTOTHO-3aBUCHMOE, UX JTOCTOMHCTBA U HEJTOCTATKHU.

4. W3meputenbHbIE yCTPOMCTBA 3JIEKTPOMEXAaHUUECKUX CUCTEM: TAaTYUKH JTMHEUHBIX
Y IPOM3BOJHBIX OT HUX BEJIMYMH.

5. U3MmepurtenbHble yCTPONUCTBA 3JEKTPOMEXAHUUECKUX CUCTEM: JATUYMKH YTIOBBIX U
MPOU3BOIHBIX OT HUX BEJIIMYMH.

4.5 KypcoBoe npoekTupoBaHue
CpencTBaMu OTICHUBAHUS SBJISTFOTCS:
— BBITIOJTHEHHE KyPCOBOTO MPOEKTA;
— 3alUTa KypCOBOTO MPOEKTA;
3amura KypcoBOTro MpPOEKTa MPOBOJUTCS B BUJIE COOECEIOBAHMUS.
Nrorosas ouenka no 100-0amibHOM 1IKane ompeaesieTcsi CyMMou 0ajuioB 3a
CJICTYIOIIME BU/IBI pabOT COTJIACHO Ta0IHIIE:

MakcumanbHOe KOJMYECTBO OaioB
(04H./3204H.)

BeInonHeHHe KypcoBOTO MPOEKTa 60/60

3anuTa KypcoBOTrO MPOEKTa 40/40

Buapsr pabot

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas UTEpaTypa
DJIeKTPOHHBbIE 00pa30BaTe/ibHbIE PECypPChI:

1. Canpganos, B.M. MoaenupoBaHue 3J€KTPOMEXaHUUECKUX CUCTEM M TEXHO-
JIOTUYECKUX KOMIUIEKCOB: yueOHoe mocobue [DnektpoHHbii pecypc] / B.M. Canna-
noB, C.H. Tpodumosa. — 4,22 M6. — Yemsbunck: Nznarensckuii nenatp KOVpl'Y,
2011. — 103 c. — 1 ¢aitn. — Cucremusie TpeboBanus: Acrobat Reader. — Pexxum n1o-
cryna: http://ed.donntu.org/books/19/cd9030.pdf.

2. IIatubpatos, I'.5I. MoaenupoBaHue 3JI€KTPOMEXaHUUYECKUX CUCTEM: YueO-
Hoe nocobue [Dnexktponnsiit pecypc] / I'.A. Ilarubparos, 1.B. bapsuibauk. — 996
K6. — HoBouepkacck: FOx.-Poc. roc. nonurexH. yH-T, 2013. — 103 c. — 1 daiin. — Cu-
CTEMHBIE TpeOOBaHMUS: Acrobat Reader. — Pexum JToCTyma:
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http://ed.donntu.org/books/17/cd7429.pdf.

IleuaTHble 00pa3oBaTe/ibHbIE PeCyPChI:

3. Jlunaii, b.P. DnexTpomMexaHuyeckue CHCTEMbl: ydeOHOe mocoOue s BY-
30B/ b.P. Jlunaii, A.H. Conomun, I1.A. Teipuues; nox pen. C.M. MacnoBa. — 2-e
u3., crep. — M.: MOU, 2011. - 351 c.

1. lonmosiHuTEeILHAS JIUTEpPaTypa

4. BacunbkoB, /[[.B. DnexkrpomexaHnnueckue MpUBOJIbI METAI000pabaThIBalo-
X cTaHkoB. Pacuer u koHCTpyupoBaHue: yueOHMK 171 By30B / JI.B. Bacuibkos,
B.JI. Beii, A.I'. Cxuptnanze. — CII6.: [Tonutexauka, 2010. — 759 c.

5. Eropos, O.[l. PoboTtoTexHnueckue MeXaTpOHHbBIE CUCTEMbI: YUECOHUK st
By30B [DnektponHsiit pecypc] / O.[. Eropos, I0.B. ITonypaes, M.A. byitHos. — 47
M6. — M.: CrankuH, 2015. — 1 ¢aiin. — Cuctemubie TpedoBanus: Acrobat Reader. —
Pesxxum noctyna: http://ed.donntu.org/books/17/cd6752.pdf.

6 YYHEBHO-METOANYECKHUE MATEPHUAJIBI 110 IUCHUIIJINHE

YyeOHO-MeTOAMYECKHE N3TAHUA

1. OgnoxonbuioB, M.I'. Onexrpuueckuid npusoxa. Craruka. JlabopaTtopHblid
NPaKTUKyM: yueOHoe mocobue [DnekTpoHHbI pecypc] / U.I'. OgnokonsuioB, C.M.
Cemenos. — 1,57 MO. — Tomck: 31-Bo TOMCKOr0o NOJIMTEXHUYECKOTO YHUBEPCUTETA,
2010. — 133 c. — 1 ¢aiin. — Cucremnsie TpeboBanus: Acrobat Reader.

2. OgnokomnbuioB W.I'. Dnextpuueckuit mpuBoa. Junamuka. JlabopaTtopHbIit
NPaKTUKyM: yueOHoe mocobue [DnekTpoHHbIil pecypc] / U.I. OgnokonsuioB, C.M.
CemenoB. — 781 K6. — Tomck: M3a-Bo TOMCKOro nmoauTeXHUYECKOTO YHUBEPCUTETA,
2010. —99 c. — 1 (aitn. — Cuctemubie TpeboBanus: Acrobat Reader.

Y4eOHO-MeTOAMYECKUE M31aHusA, paspadoTrannbie B JJlonHTY

3. Meroauueckue yka3aHUs K BBINOJTHEHUIO KYpPCOBOTO MPOEKTa MO KYypCy
«Pacuér aneKTpoMeXaHUYEeCKUX CHUCTEM IMPOMBIIUICHHBIX POOOTOBY [DIEKTPOHHBIN
pecypc] / B.B. Ilonrasen. — Honenk: FOYBIIO «/JIOHHTY», 2022. — 1 daiin. — Cu-
cTtemMHbIe TpeOboBaHus: Acrobat Reader. (ocTyn uepe3 TMUHbIN KaOUHET CTY/ICHTA).

DJIEKTPOHHO-UH(OPMALIMOHHBIE PecypPChl

ObC JIOHHTY - http://donntu.org/library.
3BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE


http://ed.donntu.org/books/17/cd7429.pdf
http://ed.donntu.org/books/17/cd6752.pdf

18

JUCHUIIIAHBI

1 JlekiuOHHBIE 3AHATHUS:

aynutopus 6.202a, yueOHbII KopIryc 6, UId IPOBEACHHS 3aHATUN JIEKIIMOHHO-
ro tuna: (MyJIbTUMeNniiHOE 000pyAoBaHue: HOYTOYK, OneparnponHas cucrema Mi-
crosoft Windows XP, Libreoffice 5.3.4.(2017), npoexkrop m/men .EPSON-X5 XGA
2200 Ansi, skpaH; y4eOHO-HATIISIHBIC TOCOOWS: CTEH/BI, CIICIIUAIM3UPOBAHHAS Me-
Oenb: mocka ayauropnas, maptel. Windows 8.1 Professional x86/64 (akagemuueckas
noanucka DreamSparkPremium), LibreOffice 4.3.0 (munensus GNUL GPLV3+ wu
MPL 2.0).

2 IlpakTH4yecKue 3aHSITHS

VYyebnas nabopatopust Ne 6.202, yueOHbI Kopiryc 6, /sl TPOBEICHUS TPaK-
TUYeCKUX 3aHATui: kKommbioTep Athlon 3500/2*%512/250, kommbtoTep Athlon
3500/512/160 — 4 TIK, Arduino (JInmen3us GNU LGPL v2.1), GPSS World Student
(JInuensus GNU LGPL v3), Pascal ABC.NET (JIuuensusst GNU LGPL v3), T-FLEX
7.2 (Jlunensuss GNU LGPL v3), AnyLogic (Jluiensuss GNU LGPL v3), Smath
Studio (JIuen3zust GNU LGPL v3), V-Rep (JIunenzuss GNU LGPL v3), SciLab (JIu-
ner3uss GNU LGPL v2), LibroOffice 4.3.0 (JIunen3us GNU LGPL v3), Ultimaker
Cura (JIuensusst GNU LGPL v3), Mozilla Firefox (munensuss MPL 2.0), Manjari 17
(JIuuenzuss GNU LGPL v3).

3 JlabopaTopHblie padoThI:
JlabopaTopHbie paboThl yUeOHBIM IJIAHOM HE MPETyCMOTPEHBI.

4 BpInoJIHeHHe KYyPCOBBIX NMPOEKTOB:

VYyeonas nadopatopus Ne 6.202, yueOHbIi Kopyc 6, Al IPOBEACHUS KypCO-
BbIX MNpoekToB: KommbioTep Athlon 3500/2*512/250, xommnbetotep Athlon
3500/512/160 — 4 TIK, Arduino (JIuuensus GNU LGPL v2.1), GPSS World Student
(JIuenzust GNU LGPL v3), Pascal ABC.NET (JIuuen3us GNU LGPL v3), T-FLEX
7.2 (Jlunenzuss GNU LGPL v3), AnyLogic (Jluiensuss GNU LGPL v3), Smath
Studio (JIuien3zust GNU LGPL v3), V-Rep (JIunenzuss GNU LGPL v3), SciLab (JIu-
uensust GNU LGPL v2), LibroOffice 4.3.0 (JIuuen3uss GNU LGPL v3), Ultimaker
Cura (JIunienzus GNU LGPL v3), Mozilla Firefox (munenszusst MPL 2.0), Manjari 17
(JIuensust GNU LGPL v3).



