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 IMCIUAITIVINHBI

b51.B./13.03.02. Anajan3 u pacyéT 3JIeKTPOMeXaHUYeCKUX CHCTEeM

(Ko ¥ HANMEHOBAHUE JUCLHUILUIMHBI COTJIACHO YUeOHOMY IUIaHy)

Hanpasnenue noarotoBku
P a 15.04.06 MexarpoHuka u poOOTOTEXHUKA

(cenuanbHOCTB):
(KOJl ¥ HAMEHOBAHUE HATIPABICHUS IOATOTOBKH / CIIELHANBHOCTH)
Hanpasnennocts (mpoduiinb) PoGoToTexHrKka v ruOKKe NpOru3BOJICTBCHHBIC
(crierimau3anys) CHCTEMBI
(HaUMeHOBAHHE POMUIIS / MATTICTEPCKON TPOrPAMMBI /CrieLMa i3I
[Iporpamma: Marucrparypa
(6axanaBpuaT, MarncTPaTypa, CrIeLHATHTET)
®dopma oOydeHuUs: OYHas, 3a04YHas
(0uHast, 3204HAs, OUHO-3a04HAs)
dopma 00yUICHUS: OuHas 3aouHas
Cemectp(bl) 2 2
OO6mas Tpy10éMKOCTh B 3.¢./9acax 5,0/180 5,0/180
KonrakTHas padoTta (4ac.), B TOM YUCIIe /5 19
JekiuH (Jac.) 34 4
nabopaTopHblie paboThI (Jac.) 34 6
MpaKTHYECKUE (CEeMUHAPCKUE) 3aHATHSI (4ac.) — —
CamocTosiTenbHas padoTa (4ac.), B TOM YUCTIe 69 125
KypcoBoi mpoekT (pabota) (cemecTp/yac.) 36 36
KoHntpoiib (3k3ameH, yac./3a4€r) sK3aMeH, 36 | sk3ameH, 36

Jlonenk, 2023 r.




PaGouasi mporpamma JUCHUIUIMHBI «AHAJIU3 U PacuéT 3JIeKTPOMEXaHUYECKHX
CUCTEM» COCTABJIEHA B COOTBETCTBMM C y4€OHBIMH IUIAHAMM IO HAIpPaBICHUIO NOJ-
roroBku (crenuanbHocTr) 15.04.06 «MexaTpoHuka U poOOTOTEXHUKa» (HampaBieH-
HoCcTh (mpodmis)/ cnenuanusanus — «PobororoTexnrka U rubKue IPOU3BOJCTBEH-
Hble CHCTeMBI») utst 2023 rona nmpuéma 1o O4YHOM U 3a04HOM opMam 0OydeHHUS.

CocraBurenb: mnpodeccop Kabdeapbl MeXaTPOHHBIX CHUCTEM MalIMHOCTPOHU-
TEJIBHOTO 000PY10BaHUs, JOKTOP TEXH. HAYK, JIOLIEHT

K Do [TonraBen Banepuii BacunbeBuu
(nommcr,)

PaGouas IporpaMMa paccMOTpeHa H NMPHHATA Ha 3aCCJaHUuU Ka(beﬂpbl MEXa-
TPOHHBIX CUCTEM MAILIMHOCTPOUTECIILHOT'O O60py,ZIOBaHI/I$[.

[IpoTokon oT « 16 » 0% 20, S romaNe #
3aBenyromuii kadenpoi — ;{/’i ['yces B.B.
~ (nompieh) (®.1.0.)

PabGouass mporpamma  ogoOpeHa  y4eOHO-METOJAHMYECKOH KOMHCCHeH
["OYBIIO «/JIOHHTY» no Hampasienuto mnojaroroBku 15.03.06 «Mexarponuka 1
pPOOOTOTEXHUKAY.

IIpoTokon oT « 46 » . /2048 romaNe 4

< I'vceB B.B.
(®.1.0.)

[Ipencenarens

PaGouyas nmporpamma npoaJiena i 20 roza npuéma Ha 3acelaHuu Kade-
pBbl MEXATPOHHBIX CUCTEM MALIMHOCTPOMTENLHOTO 000PY10BaHHUS.

[IpoToKOn OT « » 20 roza Ne

3aBeayromuit kadenpoi

(noanuce) (®.1.0.)
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1 OBBEKT, HEJIb 1 3ATAYN OCBOEHUA JUCHUIIJINHBI

JlucuuiuiiHa paccMaTpUBAET BOMPOCH TEOPETHUECKOTO ONUCAHUS IPOLIECCOB,
IPOUCXOSIINX B DJIEKTPOMEXAaHMUYECKUX CHCTEMax MpH MX (YHKIMOHWPOBAHUU U
IKCIUTyaTallMi, U TPAKTUYECKOTO UCIIOIb30BAHUS PACUETHBIX METOJOB ITPU MPOEKTHU-
POBAHUU DIEKTPOMEXAHHMUYECKUX CHUCTEM IPOU3BOJICTBEHHOTO OOOpYyAOBaHUS C 3a-
JAHHBIMH XapaKTEPUCTUKAMH.

[{enp QUCHUIIIIMHBI — OCBOUTH OCHOBBI IIPOCKTUPOBAHHUS, UCCICIOBAHUS U DKC-
IUTyaTallK 3JIEKTPOMEXaHUUECKUX CUCTEM; TPUOOPECTH HABBIKU aIlllapaTHOM U Mpo-
I'PaMMHOM peaju3alyy IPUBOJIOB JIEKTPOMEXAHUUECKUX CUCTEM IPOU3BOJACTBEHHO-
ro o0oOpy10BaHus C 3aJaHHBIMHU XapaKTEPUCTUKAMHU.

B pe3ynpTaTe 0CBOCHHSI IUCHUILIMHBI CTYACHT JIOJKEH:

3HATh:

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

— OCHOBHBIE 33J1a4M HCCIIEJOBAHUS AIEKTPOMEXAHUYECKUX CUCTEM;

— OCHOBHBIE TUIIBI 3JIEKTPOMEXAHUYECKUX CUCTEM IIPOMBIIIEHHBIX pOOOTOB;

— IPUHLMIBI PA0OTHI JEKTPOMEXAHUYECKHUX MTPeoOpazoBaTenei;

— METOJIbl MATEMATUYECKOI0 OMUCAHUS 3JIEKTPOMEXaHUYECKUX CUCTEM TEXHO-
JIOTUYECKUX MAIINH U UX KOMIIOHEHTOB,;

— OCHOBBI MaT€MaTHYECKOT0 aHaJIW3a MPOLECCOB B JIMHEWHBIX 3JIEKTPOMEXa-
HUYECKUX CUCTEMAX;

YMETB:

— BBINIOJIHATBH MPOEKTHBIE pabOTHI MO CO3JAHHIO U BBEJEHHUIO B SKCILIyaTalUIO
AIIEKTPOMEXAHUYECKUX CUCTEM MPOU3BOICTBEHHOTO 000PY1I0BaHUS;

— INPUMEHATh MaTeMaTU4YeCKHUE METOJbl NIl aHaiu3a OOIIMX CBOMCTB 3JIEK-
TPOMEXAHUYECKUX CUCTEM;

— ONpENENATh XapaKTEePUCTUKU ABUTATENIEd U HCIOJIHUTENbHBIX YCTPONCTB
AIEKTPOMEXAHUYECKUX CUCTEM;

— paccUMTHIBATh MOKA3aTEIN yCTOWYMBOCTH, TOUHOCTH M KauecTBa AJIEKTPOMeE-
XaHUYECKUX CUCTEM M MX DJIIEMEHTOB;

— UCCIIEIOBATh apaMeTphl JEKTPOMEXAHUUYECKUX CUCTEM Ha 0a3e COBpEMEH-
HOU BBIUMCIUTENBHON TEXHUKH, METOJIOB U CPEICTB aBTOMATU3aLUU UCCIIEA0OBaHUM;

BJIAJCTh:

— OCHOBHBIMM METOJIaMH MAaTEMaTUYECKOTO ONMCAHUS JIEKTPOMEXAHMYECKUX
CUCTEM,;

— METOAMKAaMHU pacyéra CTaTHUECKUX XapaKTEPUCTUK U PEKUMOB padOTHI
AIEKTPUYECKUX JBUTATEIICH;

— METOAMKAaMH pacuéTa TMHAMHYECKUX XapaKTEPUCTUK JIEKTPUUECKHUX JBUTA-
TEJICH;

— HaBBIKAMHM NPUMEHEHHUS OCHOBHBIX METOIOB PETYJIUPOBAHUS CKOPOCTEH U
MOMEHTOB 3JIEKTPUYECKUX JABUTATEIICH.

[lepeuriciieHHbIe pe3yabTaThl OOYUYEHHS SBIISIIOTCS OCHOBOM It (pOpMUPOBA-
HUS CIEAYIOIINUX KOMIETEHIUMI:

IIK-4 — cnocoOHOCTh Yy4acTBOBATh 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 POOOTOTEXHUYECKUX CUCTEM, UX MOJCUCTEM U OTACIIbHBIX YCTPOUCTB
C HCHOJIb30BAHHEM CTAHAAPTHBIX HMCHOJHUTEIBHBIX U YIPABISIOUUX YCTPOUCTB,
CPEACTB aBTOMATHUKHU, U3MEPUTEIBHON U BBIUUCIUTEIIBHOM TEXHUKH, a TAKKE HOBBIX
YCTPOMCTB U MTOJCHUCTEM.

2 MECTO JUCLMIIIMHBI B OCHOBHOM
OBPA30BATEJBLHOI MPOTPAMME

JucuuminHa oTHOCUTCS K Bbiioky 1 yueOHoro miana. Juciumminael (MOIyIIN).
Yacte, hopmupyemasi ydacCTHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUM.

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

MaTeMaTUKH, HUHPOPMATUKH, TEOPETUYECKOM MEXaHUKHU, DJICKTPOTEXHUKH,
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 NHUCIUILIMHBI, 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-
HCCIIeIOBATEIIbCKOM pabOThI, IPOXOKICHUN MPOU3BOJACTBEHHBIX IMPAKTHK.: HAYYHO-
MCCIIEIOBATENIBCKOW M MPEAAUIIIIOMHOM, TPOXOKICHUU TOCYJapCTBEHHOW HWTOTOBOM
aTTeCTalluu.
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3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1 Pacnpeneneﬂne yqeﬁmﬂx qacoB 110 TeMaM ITUCHHUIIJINHBI

M BHJ1aM 3aHATHH

HaumenoBanue tem

KommuecTBo yacos
(ounasi/3aouHas popma)

B ToMm umnciie

(conmeprkaTenbHbIX MOAYJIEN) Beero | Jlex. [paxr.
Jlabop. | (ce- CP
95051
MUH. )
Tema 1. O6mme cBeneHus 00 dIIeK- 12011 400 4/0 0/0 411
TPOMEXAHUYECKUX CUCTEMAX
Tema 2. OCHOBHBIE 3JIEMEHTHI AJIEK- 1211 4/0 4/0 0/0 411
TPOMEXAHUYECKUX CUCTEM
Tema 3. DneKTpoOMEXaHUYECKUE TIpe- 14/12 4/0 4/0 0/0 6/12
obOpaszoBaTean
Tema 4. DneKTPOMArHUTHBIA MOMEHT
JIEKTPOMEXAHNYECKUX ITpeoOpa3oBa- | 12/14 4/1 472 0/0 4/11
TeJen
Tema 5. OcHOBHBIE CBEJICHUS 00 16/12 6/1 6/0 0/0 411
AIEKTPONPUBOJAX
Tema 6. Anamu3s u pacu€t TpaHchop- 1211 4/0 4/0 0/0 411
MaToOpOB
T ema 7. AHanu3 u pacy€T ABUraTe- 12/14 a1 42 0/0 411
JIel MOCTOSIHHOTO TOKa
Tema 8.“AHaJ'II/13 M pacuCT aCHHXPOH- | 14/, 41 4/ 0/0 311
HBIX Tpéx(da3HbIX ABUTATENCH
KonTakTHas pabota (4OMOJHUTEIb- 219
Hasl)
KypcoBas pabota (mpoexT) 36/36 36/36
Hroro no Buagam 3aHsATUI 34/4 34/6 0/0
KonTpoib 36/36
Uroro: 180/180 | 34/8 0/0 34/8 | 69/125

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTaTe 0OCBOCHHA TCM TUCHUILINHBI

KoMnerenmun TeMbl TUCIUIIINHBI, HAllCJCHHBIE Ha (POPMHUPOBaHHE
KOMIIETEHIIUHN
[1K-4 Tema3,4,5,6,7,8
[T1K-5 Temal, 2,3,4,5,6,7,8




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

OcHOBHBIEC ONpPEEIICHUS] 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 pa3BUTUS aBTOMATU3UPOBAHHOTO 3JEKTPOINpUBOAA. DyHKIIMOHATbHAS
CXeMa ANEKTPONPUBOAA.

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

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

[IpeobpazoBarenbHbIe YCTPOUCTBA JIEKTPOMEXaHUYECKUX cucTeM. 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 AJIEKTPOMEXaHWYECKOTo TpeoOpazoBaTens. KoHCTpyKTHBHbBIE Ba-
PUAHTHI UCTIOTHEHUS YJIEKTPOMEXaHUUECKOTO MPeoOpa3oBaTels.

MaremaTudyeckoe OMUCaHHUE MPOIECCOB B AJIEKTPOMEXAHUUECKUX MPeoO0paso-
Baresisix ’Hepruu. OO00OIIeHHas AeKTpruyeckas MaiminHa. Pexxum mpeoOpa3oBaHus
SHEPIUM M €ro xapakTtepucTtuku. [IpeoOpaszoBaHue ypaBHEHHI JJIEKTpOMEXaHUYe-
CKOW XapaKTepUCTUKU 000OIIEHHOW MaIIHBI.

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

Tema 4. JIeKTPOMATHUTHBI MOMEHT 3JIEKTPOMEXaHUYECKUX Npeodpa3oBaTte-
JICH.

Conepxanue TeMsbl 4:

OO6mwme cBeneHUs O BOSHUKHOBEHHMH JJIEKTPOMATHUTHOTO MOMEHTa. B3ammo-
JIEHCTBUE JBYX OOMOTOK U OTIPEIeTICHUE PE3yJIbTUPYIOIIIETO MOMEHTA.

B3auMopenicTBre MarHUTHBIX MOJIEM M CO3/IaHUE MOMEHTA B PE3YJIbTAaTE B3aU-
MOJICUCTBHS PACIIPEICIICHHBIX MArHUTHBIX IOJICH.

Onpenenenue 3JIEKTPOMArHUTHOTO MOMEHTa MO0 M3MEHEHMIO dHepruu. MHxke-
HEpHas METOJWKa OMNpEACICHUSI JICKTPOMAarHUTHOTO MOMEHTa TpEX(a3HBIX aCHH-
XPOHHBIX JBUTATEIIECH.

Jlutepatypa x Teme 4: [1, 2, 3].
Tema 5. OcHOBHBIE cBeieHHs 00 3JIEKTPONPUBOAAX.
ConepxaHue TeMbl S:



CrpykTypa aBTOMAaTHU3UPOBAHHOTO JJIEKTPOINpPHBOJAA. THUIIOBAas CTPYKTypHas
CXeMa aBTOMATH3WPOBAHHOIO JJIEKTPOINPUBOJA. THIIBI 3JIEKTPOIPUBOIOB U JBHKE-
HUsS, OCylIecTBisieMble UMHU. Kimaccudukanusi 3iIeKTpONpPUBOAOB IO CIOCO0y pac-
npeneneHus dHeprur. Cxempl, TOCTOMHCTBA M HEAOCTATKU PA3NHMYHBIX THUIIOB AJICK-
TpornpuBo0B. Kiaccudukanusi 37€eKTpONPUBOIOB MO CTENEHU YMHPABISIEMOCTH, IO
POy TOKA U 110 YPOBHIO aBTOMAaTU3ALUH.

Hcropuueckuii 0030p pasButHs 3aekTponpuBoja. dopmMupoBaHre Hay4HBIX
OCHOB IIPUMEHEHHS JJIEKTPONPUBOJIA.

Jlutepatypa k Teme 5: [1, 2, 3].
Tema 6. Anaau3 u pacuét TpancgopmMaTopoB.
ConepxaHue TeMsbl 7:

Ha3nauenne u obnactu mpumeHeHus: TpancopmaTopoB. CXeMbl COCAMHEHUS
00MOTOK TpexdazHbIX TpaHchopmaTopoB. [laciopTHbIe naHHBIE TpeX(a3HbIX TPaHC-
(dbopmaTopoB.

Xapakrepuctuku TpaHchopmaropoB. [lonHas cxema 3amenieHust ¢asbl TpeX-
¢daznoro tpanchopmaropa. IlocTpoeHue BHEIIHEN XapaKTEpPUCTUKHU TpaHcpopMaTopa
10 TAHHBIM OIBITA KOPOTKOT'O 3aMBbIKAHUS.

CxeMa 3amMeleHust TpancopMaTopa IpHu MPOBEACHUH OMBITa XOJIOCTOIO X012
[Toctpoenue 3aBucumoctu KIIJ[ Tpancpopmaropa OT Harpy3kd IO JAaHHBIM OIBITA
XO0JIOCTOTO XO/4.

Jluteparypa kx Teme 6: [1, 2, 3].
Tema 7. Pacuér nBuraresiei NoCTOSIHHOIO TOKA.
ConepxaHue TeMbl 7:

Ha3nauenne n o01acTi MpUMEHEHUsI TBUTATENEH MOCTOSTHHOTO ToKa. Kiaccu-
¢ukauus ABUraTesneld MOCTOSHHOIO TOKa M MX MPUHUMIHUANbHbIE cxeMbl. CepuiiHO
BBIIyCKaeMbI€ MalIMHbI ITOCTOSHHOTO TOKa, MX 00jacTu ucnosb3oBanus. [lacnopt-
HBIE JaHHBIE ABUTATENEN TOCTOSIHHOTO TOKA.

XapakTepUCTUKHU JABUTATENIEN MMOCTOSHHOTO TOKAa. CXxeMa 3aMelIeHUs SJICKTPHU-
YECKOW LIETH JBUTATENS MOCTOSIHHOTO TOKAa. MeXaHndeckass XapaKTepUCTUKA JIBUTA-
TEJIS MOCTOSIHHOTO TOKA. ECTECTBEHHAs M HCKYCCTBEHHBIE MEXaHUYECKUE XapaKTEepH-
CTUKH.

PerynupoBanue 4acTOTBI BpallleHUs JBATATEIEN MIOCTOSHHOTO TOKA.

DHepreTUUecKue XapaKTepUCTUKH JBUTaTeNel MOCTOSHHOTO Toka. [loTpebis-
eMas U OTJaBaeMasi MOLHOCTb, TIOTEPU MOIIHOCTH.

Jluteparypa k Teme 7: [1, 2, 3].
Tema 8. PacuéT acHHXPOHHBIX TPEX(A3HBIX IBUTATEIEH.
ConepxaHue TeMbl 8:

Haznauenue u 061acTi NpuMeHEeHUs! aCHHXPOHHBIX JABuraresneil. O0o3HaueHue
TUINOB AaCMHXPOHHBIX ABurarenei. HoBble cepunm acuHXpoHHBIX aBurareneu. Ilac-
MOPTHBIE TaHHbIE TPEX(PA3HBIX ACHHXPOHHBIX JBUTATENECH.

XapakTepucTUKu Tpex(a3zHbIX aCHHXPOHHBIX ABurarenei. IlyckoBas xapakre-
pucTHKa nBUrarens. MexaHnyeckass XapakKTEepUCTUKA JABUTATENS: YYACTOK yCTOWYH-
BOM paboThl ABurarend. MexaHudeckass XapaKTepUCTUKa JBUTATENs: YYacTOK He-
YCTOMUMBON pabOThI JBUTATES.

PerynupoBaHue 4acToThl BpallleHUus TPEXPa3HbIX ACHHXPOHHBIX JBUTATEIIEH.
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DHepPreTHUECKHE XapaKTePUCTUKU TPEX(a3HbIX ACHHXPOHHBIX [BUTATEICH.
[ToTpebisieMast 1 OTIaBaeMasi MOIIHOCTD, IIOTEPH MOIIHOCTH.
Jlutepatypa x Teme 8: [1, 2, 3].

3.3 IIpakTuyecKkue 3aHATHUS
[TpakTrueckue 3aHATHS 110 JUCITUTUINHE «AHANMHU3 U Pacu€T dIEKTPOMEXaHNYIC-
CKUX CHCTEM» B YU€OHOM IIJIaHE HE 3allJIaHUPOBAHBI.

3.4 JlabopaTopHble padoThI

Ne O6mbewm, yac. | Jlutepa-
Tema paGoTh
(04H/3204H) Typa

CraTHYeCKUE XapaKTEPUCTUKU U PEKUMBI Pa-
1 OOTHI JIEKTPOABUTATEIIS TTOCTOSTHHOTO TOKA 4/1 [1]
HE3aBHCUMOTO BO30YKJICHHSI

CraTHYeCKUE XapaKTEPUCTUKU U PEKUMBI Pa-
2 OOTBI AIEKTPOABUTATEISI IOCTOSTHHOTO TOKA 4/0 [1]
MOCJICIOBATEIBHOTO BO30YKIACHHUS
CraTHuecKue XapaKTePUCTUKN U PEKUMBI Pa-
3 OOTBI ACHHXPOHHOTO JICKTPOJIBUTATENIS C (a3- 412 [1]
HBIM POTOPOM

CraTHYECKUE XapaKTEPUCTUKU U PEKUMBI Pa-
O0TBI CHHXPOHHOT'O 3JIEKTPOIBUTATEJISI
HccrenoBanue CTaTHUECKUX XapaKTEPUCTHK
5 CUJIOBOW YaCTH THPHUCTOPHOTO 3JICKTPOIPHUBO- 4/0 [1]
J1a MOCTOSTHHOT'O TOKa

JInHaMU4eCKre XapaKTePUCTUKH JICKTPOIBH-

2/0 [1]

6 raresisi IOCTOSTHHOTO TOKa HE3aBUCUMOTO BO3- 2/0 [2]
Oy XKJICHHS

7 JInHaMu4ecKre XapaKTepUCTUKA aCHHXPOHHO- 412 2]
0 3JICKTPOABHraTelsl ¢ (hasHBIM POTOPOM =

3 JInHaMUYeCKHe XapaKTePUCTUKA CHHXPOHHOTO 421 2]
DIIEKTPOABUTATEIIS =

9 YacToTHOE pEryaIMpoBaHre MOMEHTA ACHH- 2/0 2]
XPOHHOTO 3JIEKTPOIBUTATEIIS =

10 PerynupoBanue CKOPOCTH CHHXPOHHOTO BEH- 4/0 2]

TWIBHOTO JBUTATEIIS
Hroro: 34/6
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3.5 CamocTosiTesibHasi padoTa CTyJAeHTa

Ne . O0BeM, gac.
Bunbel caMmocTosTeIbHON PabOTHI CTYICHTA
/1 (ouH/3204H)
1 N3ydenne nexkiuoHHoro marepuana (He meree 50% ot 18/48
o0bema JICKIIH)
5 [ToaroroBka k 1abopaTopHbiM padbotam (He meHee 50% 15/41
0T 00BeMa ayJIMTOPHBIX JAOOPATOPHBIX 3aHSTHMH )
3 [ToaroToBka K mpakTHUYEeCKUM 3aHITHIM (He MeHee 50% 0/0
0T 00beMa ayTUTOPHBIX MPAKTUICCKUX 3aHSITHIA)
4 BrimosiHeHne KypcoBoro mpoekTa (36 4acos) 36/36
5 BrimosiHeHre KypcoBoi paboThl (27 4acoB) ——
Hroro: 69/125

3.6 KypcoBoii npoekT (pa6oTa), HHIAMBUAYAJIbHOE 3a/1aHUE

KypcoBoli mpoekT no AUCHUIUIMHE «AHAIN3 U PACUET SIEKTPOMEXAHUYECKUX
CUCTEM MPOMBIIIIEHHBIX POOOTOBY BBIMIOIHIETCS 0 CASAYIOIIEH TeMAaTUKE!

1. BbIOOp 271€eMEHTOB M OMpe/eiIeHUE TapaMeTPOB IEKTPOMEXAHUUECKOU CH-
CTEMBI).

2. UccnenoBanue pexxuMOB pabOThI JIEKTPOMEXAHUUYECKON CUCTEMBI.

['padrueckas yacTb KypcOBOTO IPOEKTA BKIIOYAET CIEAYIOIINE YEPTEKU:

1) ecTecTBEeHHAsA U UCKYCCTBEHHbIC MEXAaHUYECKUE XaPAKTEPUCTUKU JABUTATENS
MOCTOSIHHOTO TOKa;

1) MexaHuUueckasi XapaKTEPUCTHKA ACMHXPOHHOIO AJIEKTpOABUTATENSl C (a3-
HBIM POTOPOM, PACUYET COMPOTUBIICHUN CTyNEHEH MyCKOBOTO peocTaTa rpapuuecKum
METOJIOM;

2) MexaHUYecKasl XapaKTepUCTUKa aCHHXPOHHOTO AJIEKTPOJBUTATENS ¢ KOPOT-
KO3aMKHYTBIM POTOPOM, OIIPEAECICHUE BPEMEHH MyCKa JBUTaTENs;

4) TeruioBasi XapaKTEPUCTHKA ACHHXPOHHOTO AJIEKTPOJBUTATEINS, ONpeIeTICHUE
MIPEBBIIICHUS TEMIIEPATYPbI IBUTATEIS B KOHIIE BPEMEHH Pa0O0THI AJIEKTPOIIPUBO/IA.

O0ObeM y4ueOHOW HArpy3KH MPH BBIIOJHEHUH KypCOBOro mpoekrta — 36/36 da-
COB.

PexoMeHtyeMbIit 00beM MOSICHUTEBHON 3alUCKU K KYPCOBOMY ITPOEKTY — HE
oosiee 32 ctpanuly popmata A4 (210297 mm).

4 @OHJI OHEHOYHBIX CPEJICTB

4.1 Kpurepuu u mIKaJbI AJI HHTETPUPOBAHHON OLICHKH YPOBHS
cpOopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasenaowas komnemeHyuu — NOIHOMA 3HAHUU
— HYJIEBOMl ypOBEHb: HEBEpPHbIE, HE apryMEHTHUPOBAHHbBIE, C MHOKECTBOM TIpPyObIX
OLIMOOK OTBETHI HA BOIPOCHI. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAaHUM;
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— MUHHAMAJIBHBIM YPOBEHb: JaHbl HE MOJIHBIC, HETOYHBIE U HEAPIYMEHTUPOBAHHBIE OT-
BETHI Ha BOMPOCHI. JlOMyIIeH0 MHOTO TPpyObIX OMKUOOK. Y POBEHb 3HAHUI HUKE MH-
HUMAJIbHBIX TPEOOBaHUIA;

— MOPOTOBBIA YPOBEHB: JAaHbl HEAOCTATOYHO MOJHBIE, TOUHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHIL. [110X0 3HAET TEPMHUHBI, ONPEAECIEHNS U MIOHATHSI; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIECHHUS, MPUHLMIBI. J[OMyIIEHO MHOrO HErpyObIX OIIM-
0O0K;

— CpEIHHI YPOBEHb: AaHbl JOCTATOYHO ITOJIHBIE, TOYHBIE U ApTYMEHTUPOBAHHBIE OTBE-
ThI Ha BONIIPOCHI. B 11€510M 3HaeT TepMUHBI, ONPEIEIICHUS U MIOHATHUS; OCHOBHBIEC 3a-
KOHOMEPHOCTH, COOTHOUIEHHUS, TPUHLUIBL. J[ONyIIIEHO HECKOJIBKO HErpyOBbIX OLIM-
0O0K;

— IPOJBUHYTBIA YPOBEHB: JaHbI IIOJIHbIE, TOYHBIE U apIYMEHTUPOBAHHBIE OTBETHI Ha
BONPOCHL. 3HAET TEPMHHBI, ONPENEICHUS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIMIBL. J[OMyIIEHO HECKOIBKO HETPYOBIX OIIMOOK;

— BBICOKMM YPOBEHb: JaHbl MOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCBL. 3HAET TEPMUHBI, ONPEICICHUS] U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUSI, MPUHIUIBL. J[OIyIIEHO HECKOJIBKO HETOUYHOCTEN.

Cocmasnsaowas KoMnemeHyuu — YyMeHusl

— HYJICBOH YPOBEHB: IOJHOEC OTCYTCTBHE MMOHUMAHUS CyTH METOJUKH PEIICHUS 3a/1a-
9H, JTOMYIICHO MHOYKECTBO I'pyOeHIIINX OMIMOOK / 33 JaHHsI HE BBHITTOJHEHBI BOOOIIIE;

— MUHUMAaJIbHBIA YPOBEHB: Cc1a00€¢ TOHMMAaHUE CYTH METOJIWUKH PEIICHUS 3a/1a4H, J0-
nyIeHsl TpyOble ommOku. PemieHust He oOocHoBaHBIL. He ymeer MCmonb30BaTh
HOPMaTHBHO-TEXHUYCCKYIO JIUTEPATYPY;

— TIOPOTOBBI YPOBEHB: JOCTATOYHOE TMOHMMAHUE CYTH METOJWKH pEIICHUS 3a1auH,
JIOMYIIeHBI OIMOKHU. Perienust He Bcerma 000CHOBAaHBL. YMEET HMCIONB30BaTh HOP-
MaTHBHO-TEXHHYCCKYIO JINTEPATypy;

— CpPEeHUI YPOBEHB: B IIEJIOM IMOHUMACT CYTh METOJIMKHU PEIICHHS 3a/1a4H, JOMYIICHBI
omuOKku. PemieHuss He Bcerma OOOCHOBAaHBI. YMEET HCIOJIB30BaTh HOPMATHBHO-
TEXHUUECKYIO JINTEPaTypy,

— MPOJBUHYTHIN YPOBEHB: B II€JIOM MTOHUMAET CYTh METOJAMKH PEIICHHS 3aJ1auH, JOIY-
1IeHbl HeTouHOCTH. CrocoOeH 000CHOBATh PEIICHUS. Y MEET UCIOh30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

— BBICOKHH ypOBEHb: MIOHUMAET CyTh METOJMKHU perieHus 3aaadu. CrnocoOeH 000CHO-
BaTh pEIICHHs. YMEET HCIOJIbh30BaTh HOPMATHBHO-TEXHUYECKYI0 W TICPEIOBOM
OITBIT.

Cocmasnsowas KomnemeHyuu — 61a0eHue Ha8bIKaMU

HYJICBOW ypOBEHb: HE JEMOHCTPUPYET BIIaJIcHNE HABBLIKAMU BBITIOJIHEHUSI MPOdec-
CHOHAJBHBIX 3a71a4u. He MOKeT BBITIOJTHUTD 3a/IaHMS;

— MHUHUMAQIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMHU BBITIOJHEHUS
npodeCCUOHANIBHBIX 3aj1au. VICMBIThIBAET CYIIECTBEHHBIC TPYAHOCTH MPH BBIMOJI-
HEHHUHU OTJICIbHBIX 3aJlaHUI;

MOPOTOBBIN YPOBEHB: BJIaJICET HABbIKAMHU BBIMIOJHEHUS MPOGECCHOHAIBHBIX 3a7a4
Ha MOPOrOBOM YPOBHE. 3a/1aHU BBINOJHSAET MEJIEHHO U HEKAYE€CTBEHHO;
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— CPEIHUI ypOBEHb: BIJIAJICET HABbIKAMH BBIIOJHEHUS MPO(ECCHOHAIBHBIX 3a/ad.
3aaHus BHIMOIHSIET HA CPETHEM YPOBHE O OBICTPOTE U KAUECTRY;

— MPOJBUHYTHIN YPOBEHB: BJa/leeT YBEPCHHBIMU HABBIKAMU BBITMIOJHEHUS Tpodeccu-
OHAJIBHBIX 3a/1a4. BBICTPO M KAYECTBEHHO BBINOJHACT 3aJaHus, UHOIAA IOy CKas
HE3HAYUTEIbHBIE TOTPEIIHOCTH;

— BBICOKMI YpOBEHb: BJAJECET YBEPEHHBIMH HABBIKAMHU BBIIIOJHEHHS NPO(ECcCHO-
HaJbHBIX 3a/1a4. BBICTPO M KaueCTBEHHO BBINOJIHSET 3aJaHuUsl, IPU HEOOXOAUMO-
CTH IEMOHCTPHUPYS TBOPUYECKUI MOIXOI.

Ob0o6wennas oyeHka cpopmuposanHocmu KomMnemeHyuil

— HYJICBOM ypOBEHB: Ha HYJICBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONINE; OTHA
WU JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

— MUHHUMAQJIBHBIM YPOBEHb: HA MHUHUMAJILHOM ypOBHE C(OPMHUPOBAHBI: BCE COCTAB-
JISIOIIME; OJTHA WM JIBE U3 TPEX, OCTaJIbHbBIE — HA 00Jiee BLICOKOM YPOBHE;

— TIOPOTOBBIM YPOBEHb: Ha OPOTOBOM YPOBHE CPOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

— CPEIIHUM ypOBEHb: HAa CPEHEM YpOBHE CPOPMHUPOBAHBI: BCE COCTABJISIONINE; OJHA
WJIU JIBE U3 TPEX, OCTaJIbHBIE — Ha 00JIe€ BEICOKOM YPOBHE;

— MPOJIBUHYTHIN YPOBEHB: Ha MPOJIBUHYTOM YpOBHE C(HOPMUPOBAHBI: BCE COCTAaBIISI-
IOIIME; OJTHA WM JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

— BBICOKHM YPOBEHb. Ha BBICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABIISIOIINE KOM-
MECTCHIIUH.

4.2 Bonipocsl K 3K3aMeHy U IpUMeP IK3aMEHAIHOHHOT0 OuJiera

Bomnpocs! k 3k3aMeny

1. OcHOBHBIE ompezeNneHus, Ha3HaYCHHE U MOJCTUPOBAHUE IIEKTPOMEXAHUUIECKUX

CHCTEM.

[Tporecc mpeoOpa3zoBaHUs SHEPTUU B HIEKTPOMEXAHUIECKUX CUCTEMaX.

OCHOBHBIE MPOIIECCHI B 3JIEKTPOMEXaHIMUECKOM IpeoOpazoBaTesie YHEPTUH.

CocTaB aBTOMaTH4YE€CKON CUCTEMBI YIIPABICHUS ICKTPOIPUBO/IA.

O06o00111eHHas! CTPYKTYypa dJICKTPOIPUBOIA.

[TpeoOpa3oBarenbHbIE YCTPOMCTBA 3JIEKTPOMEXAHUUECKUX CUCTEM C ABUTATEISIMU

MOCTOSTHHOTO U IEPEMEHHOTO TOKA.

7. CrocoObl ~ ympaBji€HHsS  DJIEKTPOMEXaHMYECKUMU  CHCTEMaMHU:  YacTOTHO-
HE3aBHCHMOE U YaCTOTHO-TOKOBOE, MX JOCTOMHCTBA U HEJAOCTATKH.

8. CnocoOsl yrpaBieHHs 3JIEKTPOMEXaHUUYECKUMU CUCTEMaMU: YaCTOTHO-BEKTOPHOE
¥ YaCTOTHO-3aBUCUMOE, UX TOCTOMHCTBA U HEJOCTATKH.

9. M3mepuTenbHBIE yCTPOUCTBA SJICKTPOMEXaHHUECKUX CUCTEM: JATUYNKU JIMHEWHBIX
Y TIPOM3BO/IHBIX OT HUX BEJINYMH.

10.M3mepuTenpHbIC YCTPONCTBA IEKTPOMEXaHMUYECKUX CUCTEM: JaTYUKU YTIOBBIX U
MPOM3BOIHBIX OT HUX BEIHUHUH.

11.06mee npeacraBieHre 00 ANEKTPOMEXaHUYECKUX MPeoOpa3oBaTessiX U ux 0000-
IICHHBIE MOJIEIIH.

ok own
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12.CtpyKTypa 3JIeKTpOMEXaHMYECKOr0 MpeoOpa3oBaTessi U BApUaHThl €r0 KOHCTPYK-
TUBHOTO HCIIOJTHECHHUS.

13.Marematudeckoe OMMCaHUE MPOLIECCOB B IJEKTPOMEXaHMUECKUX MPpeodpa3oBaTe-
751X sHepruu. O00OIIeHHAS AJIEKTPUYECKask MaIIMHA.

14.PexxuM mpeoOpa3oBaHus SHEPTUH U €ro XapakTepucTuku. [Ipeodpa3oBanue ypas-
HEHUI 3JIEKTPOMEXaHUYECKOM XapaKTepUCTUKU 0000IIEHHOW MAIIIHHBI.

15.06mme cBeneHnss 0 BOSHUKHOBEHHUH JJICKTPOMArHUTHOTO MOMEHTA B JIEKTPOME-
XaHUYECKOM MpeoOpa3oBatele.

16.Bo3HMKHOBEHUE 3JIEKTPOMAarHUTHOIO MOMEHTA MPU B3aUMOJICUCTBUU JIBYX 0OMO-
TOK.

17.B0O3HUKHOBEHHE 3JIEKTPOMArHUTHOTO MOMEHTA MPU B3aUMOJEHCTBUM MAarHUTHBIX
TIOJIEH.

18.CraTnueckue Harpy3Ku B 3JIEKTPONPUBOAAX. AKTUBHBIE U PEAKTUBHBIE CHIIOBBIC
(baKTOpBbl, UX NPUMEPHI.

19.00mme ypaBHEHHS IBIKEHHUS SJCKTPOIMPHUBOJA U MX YACTHBIE CIydau. YCTaHO-
BUBIIICECS] M HEYCTAHOBUBIILICECS IBIKCHUE.

20.0OcHOBHOE ypaBHEHHE AJIEKTPONPUBOA ISl BPAIIATEIHLHOTO U MOCTYIATEIHHOTO
JIBUKCHHSI, €0 aHAIIN3.

21.IlpuBeneHre MOMEHTOB U CHJI CONPOTHBIICHUSI MHEPIIMOHHBIX MacC K OJHOM OCH
BpAIlICHUS.

22.IlpuBeneHre MOMEHTOB MHEPIMH K OJHOW OCH BpallleHus. MaxoBbli MOMEHT
3JIEKTPOJIBUTaTElNs U €r0 UCIOIb30BaHUE.

23.MexaHUYeCcKue XapaKTEPUCTUKH IMPOU3BOJCTBEHHBIX MEXaHM3MOB. Buisl mexa-
HUYECKHX XapaKTEPUCTUK U MIPUMEPHI UX peaTn3aliii.

24.00m1as XxapaKTepUCTUKA DJIEKTPUUECKUX MAITUH.

25.Ponb TpancpopMaTopoB MpU U3yUEHUH DIIEKTPUUECKUX MAITHH.

26.HomuHanbHBIE 1 HEHOMUHAJIBHBIE YCIOBHS PAOOTHI AIEKTPUIECKUX MAIIUH.

27.Ha3nadyeHue u 001acTi MpUMEHEHUS TpaHC(HOPMATOPOB.

28.CxeMbI coefuHeHUs 00OMOTOK Tpex(da3HbIX TpaHCPOPMATOPOB.

29.I1acniopTHbIC AaHHBIE TpeX(Pa3zHBIX TPaHCHOPMATOPOB.

30.Xapakrepuctuku TpanchopmaropoB. [lomHas cxema 3amenienus ¢asbl Tpexdas-
HOTO TpaHc(opmaropa.

31.ITocTpoeHne BHENTHEW XapaKTEPUCTUKU TpaHC(hOopMaTopa Mo JaHHBIM OIbITa KO-
POTKOT'O 3aMbIKaHUSI.

32.IToctpoenune 3aBucumoctu KIIJ[ Tpanchopmaropa oT Harpy3Kku 1o JaHHBIM OTbI-
Ta X0JIOCTOIO X0/1a.

33.Haznauenue u 061acTvi MPUMEHEHHUS IBUTATENICH MOCTOSHHOTO TOKA.

34.Knaccudukanus ABUTaTeIei MOCTOSHHOTO TOKA U UX MPUHLIUIINATIBHBIE CXEMBI.

35.CepuitHO BbIITyCKaeMble MAIIMHBI MOCTOSIHHOTO TOKa, MX O0JAacTH HCIOJIb30Ba-
HUSL.

36.11acriopTHBIC TaHHBIC BUTATENICH MOCTOSHHOTO TOKA.

37.XapaKkTepuCTUKH JIBUTaTelel MOCTOSHHOTO Toka. Cxema 3aMelleHus IeKTpruye-
CKOM LIeTI ABUTATENsI IOCTOSTHHOTO TOKA.

38.Mexannueckasi XapakTEepUCTHUKA JABUTATENs MOCTOSHHOTO ToKa. EcTecTBeHHasr u
UCKYCCTBEHHBIE MEXaHUYECKUE XaPAKTEPUCTUKH.
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39.PerynupoBaHue 4acTOThI BPAILLEHUs IBUraTeNIel IOCTOSIHHOTO TOKa.

40.DHepreTuyecKre XapaKTepUCTUKH JBUTaTesIel MOCTOSHHOTO Toka. [loTpebisemas
Y OTJIaBaeMasi MOIIHOCTb, [IOTEPU MOILIHOCTH.

41.Ha3nauenue 1 006J1aCTH MPUMEHEHHS] ACHHXPOHHBIX JIBUTaTeNEH.

42.0003HaueHrE TUIIOB ACHHXPOHHBIX ABUTaresneil. HoBble cepuu acMHXPOHHBIX
JIBUTATEIICH.

43.11acriopTHBIC JaHHBIE TPeX(pa3HbIX ACHHXPOHHBIX JBUTATENCH.

44 XapakTepuCTUKH TpeX(a3HbIX aCUHXPOHHBIX ABurareneu. IlyckoBas xapakrepu-
CTHKA JIBUTaTEIIS.

45.XapakTepuCTUKH TpeXx(a3HbIX aCUHXPOHHBIX JBHUraTeseid. MexaHuueckas Xxapak-
TEPUCTUKA JBUTATENS: yYACTOK YCTOMYMBOM pabOThI JABUTATEIS.

46.XapakTepuCTUKH TpeXx(a3HbIX aCUHXPOHHBIX JBHUraTeseid. MexaHuueckast xapak-
TEPUCTUKA JIBUTATENS: yUACTOK HEYCTOMYMBOM pabOThI ABUTATENS.

47.OHepreTuyecKkre XapakTepUCTUKH TPEX(a3HbIX aCMHXPOHHBIX nBurarenei. Ilo-
TpebisieMast 1 OTAaBaeMas MOITHOCTb, TOTEPU MOITHOCTH.

IIpumep 3K3aMeHALMOHHOTO OHJIeTa

I'OYBIIO «/loHenkuii HAMOHAJBHBIN TEXHUYECKHII YHUBEPCUTET)

YpoBeHb BhIcIIEro NpoheccCuoHaIbHOr0 00pa30BaHuUs: MarucTparypa

(bakasiaBpHaT, CrICLMAIUTET, MarUCTPATYpa)
Hamnpanenue moaroToBku (CnenuaibHOCTh): 15.04.06 MexaTpoHHKa U pOOOTOTEXHUKA

(KoJ, Ha3BaHHUE)

ITpoduns (Marucrepckas mporpamma, Crienuann3anus): Po6GoToTexHuKa u rubKHe POU3BOACTBEHHBIE
CHUCTCMBI

(Ha3BaHHe)

Cewmectp: 1

VuebHas JUCLHMITIIIMHA: AHaIU3 " pacqéT AJNICKTPOMEXAHUICCKUX CUCTEM

BWJIET Ne 3

1. CocTaB aBTOMAaTU4€CKOM CUCTEMBI YIIPABJICHHS DJIEKTPOITPUBO/IA.

2. CtaTnueckue HArpys3Ku B DJICKTPOIIPHUBOAAX. AKXTHUBHBIC U PCAKTHUBHBIC CUJIOBBIC q)aKTopBI,

UX IPUMEDPBL.

3. XapaKTepI/ICTI/IKI/I JIBUraTejIe MOCTOSHHOTO TOKA. CxeMma 3aMCIICHU A BHCKTqueCKOﬁ OCIH ABUTATCIIA

IIOCTOSHHOI'O TOKA.

YTBEP:KICHO HA 3aCETaHUU Kaq)e JIpBI MexaTpoHHBIE CUCTEMBI MAITUHOCTPOUTEIHLHOTO 000y T0BaHUS
(HauMeHoBaHHUe KaeIpbl TOJTHOCTHIO)
IIpoTokon
3aB. kadeapoii I'yces B.B.
(moanuck) (®.1.0.)
DK3aMeHaTop [TonTasen B.B.

(Tomnuch) (®.1.0.)
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4.3 Kputepuu olleHUBAHUSA

B kaxnoMm Owiietre copeparcs TpH TEOPETHUECKUX Borpoca. OTBeTaM Ha BO-
IpOCHl TMPUCBAWMBAIOTCS ClieAyromue BecoBble koa(pduiments:: 0,32 0,35 u 0,33
Cymma BecoBbIX KO3 ()UIINEHTOB paBHA SAMHHUIIC.

OTBeT Ha KaxIbll Borpoc oneHuBaeTcs o 100-6anbHoit mkane. [To kaxaomy
BOIIPOCY:

1) 91-100 GauToB — BBICTABIISCTCS, €CJI IPH OTBETE HA BOIIPOC CTYICHT 0OHa-
PYXHUII yMEHUE CBOOOIHO, JJOTUYHO, YETKO U SCHO MPENOCTaBISATh I'PaMOTHBIE, Mpa-
BUJIbHBIE OTBETHl Ha MOCTABJICHHBIA BOMPOC C HUCIOJIb30BAHUEM TEPMHUHOJIOTHHU U
CUMBOJIMKH B HEOOXOAMMOM JTIOTUYECKOM MOCIIEI0BATEILHOCTH, a TAKKE CBEACHUHN U3
JIPYTrUX JUCHMIUIMH M 3HAHUW, NMPUOOPETEHHBIX paHee; TBEPIbIE MPAKTUYECKUE
HABBIKM C TBOPUYECKUM MPUMEHEHHEM IOJYUYEHHBIX TEOPETUYECKUX 3HAHUM;, YMEHUE
UCIIOJIb30BaTh NMIPUOOPETEHHBIE 3HAHUS U HABBIKM B HECTAHJAPTHBIX CUTYyalUsIX, TPe-
OyIOIMX BBIXOJIa HA MHOMW, 00Jiee BHICOKHMU YPOBEHb 3HAHUI; €CJIM B OTBETE IMpHUBE-
JI€HBbl APIYMEHTHPOBAHHBIE BBIBOJIbI U 3aKIIOYEHUS;

2) 81-90 GayyoB — BBICTABJISICTCS, €CITM TIPU OTBETE Ha BOIPOC CTYACHT MPO-
SBWJI BBICOKMI YPOBEHb 3HAHUI MTPU OTBETE HA BONPOC, MOKA3aJ]l YMEHUE IPUMEHSATh
TEOPETUYECKHUE 3HAHUA ISl PEIICHUs MOCTABJIECHHOM 3a[ayM, YETKO BJIAJICET U NpU-
MEHSAET TEPMHHOJIOTHIO, YMEET (DOPMYJIMPOBATH BHIBOJbI, OJTHAKO IPHU OTBETE HA BO-
IIPOCHI JIOIYCKAE€T HEKOTOPbIE HETOYHOCTH, HEOCTATOYHO 00OCHOBAT COOCTBEHHYIO
TOUKY 3pEHHUs 0 33aJJaHHOW IpobiieMe WM METOAMKE PEIICHUs MMOCTABJICHHON 3a/1a-
qu;

3) 71-80 GaioB — BBICTABIISICTCS, €CIIU ITPH OTBETE HA BOIPOC CTYJICHT OOHa-
PYXWJI yMeHHe CBOOOJHO (hOpMyIMpOBaTh MPaBUIIbHBIE OTBETHI HA MOCTABIICHHBIC
BOIIPOCHI C MCIOJb30BAHUEM TEPMHUHOJIOTHH; B OTBETE IPUCYTCTBYIOT HECYIIIECTBEH-
HbI€ HEJOCTAaTKH WIM HAPYUIEHUS IOCJIEI0BATEIbHOCTH H3J0KEHUS; UMEIOTCA He-
NPUHIMIHATbHBIE OIIMOKHU B U3JI0KEHUH MaTepuaa;

4) 61-70 6amIOB — BBICTABIISIECTCS, €CJIM MPU OTBETE HA BOMPOC CTYACHT OOHA-
pY>KuJl 0a30BbI€ 3HAHUS 110 BOMPOCY, OJHAKO JTOMYCTUJI CYIIECTBEHHbIE OIIUOKH TPH
U3JI0)KEHUHM MaTepuasna, He CMOT CUCTEMaTU3UpPOBaTh UCXOJHBIE JaHHbIE U cPopMy-
JUPOBATH BHIBOJIBL;

5) 51-60 GaTOB — BBICTABIISICTCS, €CIU MIPH OTBETE HA BOIIPOC CTYIEHT OOHa-
PYKUJI BJIaJICHUE OCHOBHBIMU TMOJIOXKEHUSIMU MaTepHalia, HO (parMeHTapHO U HEemo-
CJIEIOBATEIbHO J1a€T OTBETHI HA MTOCTABJIEHHBIE BOIIPOCHI; MMPOJIEMOHCTPUPOBAI Clla-
0oe 3HaHuE MaTepualia, HEyMEHHUE JIeJIaTh ApTYMEHTUPOBAHHBIE BHIBOJIBI;

6) 0 6aysTOB — BBICTABJISIETCS, €CITM TIPU OTBETE HA BOMPOC CTYICHT OOHAPY KU
HE3HAUUTETbHBIN 00N 00beM 3HAHMIA, MOKa3ajdl OTCYTCTBHE HABBIKOB M3JIOKEHUS
MaTepuaia, Mo pa3jJMyHbIM TeMaM M BONpOcCaM AMCUUILIMHBI JOIMYCTHII MPUHIUIHU-
aJIbHbIE OLIMOKHM WJIM COBEPIIECHHO HE BJaJ€eT TEPMHUHOJIOIMEN U3 JaHHOM obiactu
3HAHUM.

Wrorosast olieHKa 3a SK3aMEH PacCUMTHIBAECTCA KaK CymMMa MPOU3BEJECHUH OIle-
HOK 32 Ka)XJIbIi BOIPOC HA UX BECOBOU KOIDPUIUEHT.

IIpumep pacyera UTOrOBON OLIEHKH IO IK3AMEHY:

B Gunere umeercs Tpu Bompoca 3ajiaHus ¢ BecoBbiMU Kodhduimentamu 0,32,
0,35 u 0,33. IIycth oneHku 3a Kaxaelii Bornpoc no 100-0amipHOM 1IKanie COCTaBUIIN:
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84, 91 u 77, cooTBeTcTBEeHHO. Tor/a MTOroBasi OIEHKA IO AK3aMEHY COCTaBJISET:
0,32-84 + 0,35-91 + 0,33-77 = 84 Ganna.

[TepeBon onenkn u3 100-0amutpHOM 1IKaIBl B TocyaapcetBeHHyo u ECTS ocy-
IIECTBIISIETCS B COOTBETCTBUU CO IIKaJION, nmpuBeAeHHOHN B «llomoxxenun 06 opranu-
3auK yd4eOHOTOo Tpoiecca B JIOHEIIKOM HAaIMOHAILHOM TEXHHUYECKOM YHHBEPCHUTE-
Tey, yrBepxkaA¢HHOM npukazoMm JJOHHTY Ne 337-14 ot 02.05.2018 1.

[Tonyuennas onenka no 100-0amibHOM MIKane ONpenenseT OIEHKY IO ToCy-
napcTBeHHOM mikaie u mkaine ECTS:

CymmMma GamioB OneHka OrneHka
no 100-6anpHOM 1mIKaje no mkaine ECTS 110 TOCYAAPCTBEHHON LIKaJe
90-100 A OTnuyHO
80-89 B XopoI1o
75-79 C p
70-74 D v
60-69 E JTIOBJICTBOPHUTEIILHO
35-59 F He
0-34 = YI0BJIETBOPUTEILHO

* — ¢ 00s13aTENIbHBIM IMOBTOPHBIM M3YUYCHUCM OUCHUILIIUHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMHHAPCKHUX) 3aAHATHAX
U J1a00paTOPHBIX padoTax

Texyumi orpoc 1o reme
«OCHOBHBIE 3JIEMEHTHI ANEKTPOMEXAHUUECKUX CUCTEM)

1. TIpeoOpazoBarenabHbIe YCTPOMCTBA PIEKTPOMEXAHUUECKUX CUCTEM C JBUTATEISIMU
MOCTOSTHHOTO Y IEPEMEHHOTO TOKA.

2. CnocoObl  ympaBIICHUS  DJICKTPOMEXaHUYECKUMH  CHCTEMaMHU:  YacTOTHO-
HE3aBUCHUMOE M YaCTOTHO-TOKOBOE, X JOCTOMHCTBA U HEJIOCTATKH.

3. CrnocoOsI yrpaBieHUs dJEKTPOMEXAaHHUYECKUMHU CHCTEMaMH: 9YaCTOTHO-BEKTOPHOE
Y 4aCTOTHO-3aBUCHUMOE, UX TOCTOMHCTBA U HEIOCTATKH.

4. V3mepuTenbHbIe YCTPOUCTBA DJIEKTPOMEXAHUYECKUX CUCTEM: JATUYMKHU JTMHEHMHBIX
Y MPOW3BOJIHBIX OT HUX BEJIMYUH.

5. UsmepuTtenbHble YCTPONUCTBA DIIEKTPOMEXAHUUECKUX CHUCTEM: JAaTUUKHU YTIOBBIX U
IPOU3BOJHBIX OT HUX BEJINYMH.

4.5 KypcoBoe npoeKTupoBaHue
CpencrTBaMu OIICHUBAHUS SBJISTFOTCS:
— BBITIOJTHEHHE KYyPCOBOTO IMPOCKTA;
— 3alUTa KypCoOBOTO MTPOCKTA;
3amuTa KypcoBOTo MPOEKTa MPOBOUTCS B BUJIC COOECETOBAHMSI.
Nrororas onenka no 100-0amipHOM 1IKae onpeensieTcs CyMMon 6aJioB 3a
CJIEAYIOIINE BU/IbI paOOT COTJIACHO Ta0HIIE:
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MakcuMalibHOE KOJTMYECTBO OAJLIIOB
Buasr pabot
(ouH./3204H.)
BrITIosTHEHNE KYpCOBOTO IMTPOSKTA 60/60
3anuTa KypcoBOTrO IMPOEKTa 40/40

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHast JuTepaTypa
DJIeKTPOHHBbIE 00pa30BaTe/bHbIE PeCypchl:

1. Cannanos, B.M. MoaenupoBaHre 3JIEKTPOMEXaHUIECKUX CUCTEM M TEXHO-
JIOTUYECKUX KOMILJIEKCOB: y4eOHoe mocodue [DnekTpoHHbl pecype] / B.M. Canna-
aoB, C.H. Tpodbumosa. — 4,22 MO6. — Yensbunck: Uznarensckuii nenatp HOVpl'Y,
2011. — 103 c. — 1 ¢aitn. — Cucremubie TpeboBanusi: Acrobat Reader. — Pexxum no-
cryna: http://ed.donntu.org/books/19/cd9030.pdf.

2. [Tatubparos, I'.5I. MoaenupoBaHue 3JIEKTPOMEXaHUYECKUX CHUCTEM: Y4eo-
Hoe mocobue [DnexTpoHHbN pecypc| / I'.A. Ilatudparos, J.B. bapsiumpauk. — 996
K6. — HoBouepkacck: FOx.-Poc. roc. nonurexH. yH-T, 2013. — 103 c. — 1 daiin. — Cu-
CTEMHBIE TpeOOBaHUS: Acrobat Reader. - Pexum JIoCTyma:
http://ed.donntu.org/books/17/cd7429.pdf.

IleuaTHble 00pa3oBaTe/IbHbIE PeCypChl:

3. Jlumaii, b.P. DnekrpomexaHu4ecKre CHCTEMbI: yuyeOHOe mocobue it BY-
30B/ B.P. Jlunaii, A.H. Comomun, I1.A. Teipuues; mox pea. C.M. Macnosa. — 2-¢
u3a., crep. — M.: MOU, 2011. —351 c.

1. JonmosnuTeILHAS JAUTEPATYypa

4. bypyabsko JI.K. MaremaTtnyeckoe MOJEIMPOBAHUE AIEKTPOMEXAHUUYECKUX
cucteM: yueOHoe nocobue. Yacte 1. MaremaTuueckoe MoAEIUPOBAHUE MTPEOOpa3o-
BaTeJIe DJIEKTPUYECKON SHEPIUU NMEPEMEHHOro Toka [DnekTponnsiid pecypc] / JLK.
Bbypynbko; Tomckuil moautexuunueckuii yausepeurer. — 3,10 M6. — Tomck: M3a-Bo
Tomckoro nonurexHuyeckoro ynusepcutera, 2014. — 104 c. — 1 ¢aiin. — CucremHusble
TpeboBanus: Acrobat Reader.

5. Bacunbkos, [[.B. DnexrpomexaHuyeckre MpUBOJIbI METaLI000padbaThiBato-
X cTaHkoB. Pacder m koHCcTpyupoBaHue: yueOHHK 1715 By30B / J[.B. Bacunbkos,
B.JI. Beiin, A.I'. Cxuptnanze. — CII6.: [Tonurexnuka, 2010. — 759 c.

6 YYHEBHO-METOANYECKHUE MATEPHUAJIBI 110 IUCHUIIJINHE

Y4yeOHO-MeTOAMUECKHE H3TaHUA

1. OgnoxonbuioB, M.I'. Dnexrpuyeckuii mpuBoa. Crarumka. JlabopaTopHbrii
MPaKTUKyM: yueOHoe mocobue [DnekTponHsbiii pecypc] / U.I'. OgnoxonsuioB, C.M.
CemenoB. — 1,57 M6. — Tomck: M31-Bo TOMCKOTO MOJIUTEXHUUECKOTO YHUBEPCUTETA,
2010. — 133 c. — 1 ¢aiin. — Cuctemnsie TpeboBanus: Acrobat Reader.


http://ed.donntu.org/books/19/cd9030.pdf
http://ed.donntu.org/books/17/cd7429.pdf
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2. OgnokomneutoB U.I'. Onextpuueckuit nmpuBoa. Junnamuka. JlabopaTopHblit
IPaKTUKYM: yuyeOHoe mocobue [DnextponHsiit pecypc| / N.I'. Onnoxomnsuios, C.M.
CemenoB. — 781 K6. — Tomck: M31-Bo TOMCKOro MOJIMTEXHUYECKOTO YHUBEPCUTETA,
2010. - 99 c. — 1 (aitn. — Cuctemusie TpeboBanus: Acrobat Reader.

Y4eOHo-MeTOAUYECKHE U3IaHNs, pa3padoTanHbie B JJonHTY

3. MeTtonudeckue yka3aHUS K BBITIOJHEHHIO KYypCOBOTO TMPOEKTa MO Kypcy
«Pacuér aneKTpOMEeXaHUYECKUX CUCTEM MPOMBIIUICHHBIX POOOTOBY [DIEKTPOHHBIN
pecypc] / B.B. TlonTaseu. — Joneuk: 'OYBIIO « IOHHTY», 2022. — 1 ¢aiin. — Cu-

cTtemHbIe TpeOoBaHus: Acrobat Reader. (mocTym uepe3 nmuaHbIN KaOWHET CTY/ICHTA).

JIEKTPOHHO-UH(OPMALIOHHBIE PeCypPChI
OBC JOHHTY - http://donntu.org/library.
OBC IPR SMART — http://www.iprbookshop.ru.

7 MATEPHMAJIbBHO-TEXHUYECKOE OBECIIEYEHUE
TV CIUTLIAHBI

1 JIekuMoHHBIE 3aHATHSA:

aynutopus 6.202a, yueOHbII Kopiryc 6, Ui IPOBEACHHS 3aHATUN JIEKIIMOHHO-
ro Tuna: (MyJbTUMENUHHOE 000pyaoBaHue: HOYTOYK, OneparuonHas cucrema Mi-
crosoft Windows XP, Libreoffice 5.3.4.(2017), npoekrop m/men .EPSON-X5 XGA
2200 Ansi, skpaH; y4eOHO-HATJISTHBIC TOCOOMSI: CTEH/BI, CIICUAIN3UPOBAHHAS Me-
Oenb: mocka ayautopHas, maptel. Windows 8.1 Professional x86/64 (akagemuueckas
noamucka DreamSparkPremium), LibreOffice 4.3.0 (muuensus GNUL GPLV3+ wu
MPL 2.0).

2 IIpakTHyeckue 3aHATHA:
[IpakTuueckue 3aHATUS YI€OHBIM TUTAHOM HE MPEAYCMOTPEHBI.

3 JIabopaTopHblie padoThbI:

VYuebnas nabopatopust Ne 6.202, yueOHbI KOpiryc 6, /ISl IPOBEICHUS TIPaK-
TUYeCKUX 3aHATui: KommbioTep Athlon 3500/2*%512/250, kommbtotep Athlon
3500/512/160 — 4 TIK, Arduino (JIunen3us GNU LGPL v2.1), GPSS World Student
(JIuiensust GNU LGPL v3), Pascal ABC.NET (JIunenzuss GNU LGPL v3), T-FLEX
7.2 (Jlunensuss GNU LGPL v3), AnyLogic (Jlunensus GNU LGPL v3), Smath
Studio (JIuienszust GNU LGPL v3), V-Rep (JIunienzuss GNU LGPL v3), SciLab (JIu-
nensus GNU LGPL v2), LibroOffice 4.3.0 (Jlunensus GNU LGPL v3), Ultimaker
Cura (JIunenszus GNU LGPL v3), Mozilla Firefox (mumnenszus MPL 2.0), Manjari 17
(JIuensust GNU LGPL v3).

4 BbInoJIHeHHEe KYPCOBBIX IIPOEKTOB:
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VYuebnas nad6oparopust Ne 6.202, yaeOHbIN KopITyC 6, Il IPOBEACHUS KYPCO-
BbIX TpoekToB: KommbioTep Athlon 3500/2*512/250, xommbiotep Athlon
3500/512/160 — 4 TIK, Arduino (JIumen3us GNU LGPL v2.1), GPSS World Student
(JIuuensus GNU LGPL v3), Pascal ABC.NET (JIunen3uss GNU LGPL v3), T-FLEX
7.2 (Jlumemsuss GNU LGPL v3), AnyLogic (Jlunenszus GNU LGPL v3), Smath
Studio (JTunensus GNU LGPL v3), V-Rep (JIuniersus GNU LGPL v3), ScilLab (JIu-
nen3us GNU LGPL v2), LibroOffice 4.3.0 (JIunen3us GNU LGPL v3), Ultimaker
Cura (JIunienszus GNU LGPL v3), Mozilla Firefox (aunensus MPL 2.0), Manjari 17
(JIuuenszuss GNU LGPL v3).



