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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 ITK-1.1 3HaTs: 3HAHUs: 3HAaTh: COBPEMEHHBIE IPUHLIUIIBI U CPEICTBA
Crniocoben COBPEMEHHBIE IIPHUHITUIIBI |yIIPaBJIeHUsI poOOTaMHU U MEXaTPOHHBIMU
y4acTBOBaTh B | CpEe/ICTBA yIpaBIeHUS |CUCTEMAMM; COBPEMEHHBIE TEXHUYECKHE PEIICHUS
pa3paboTke pobotamu u CHUCTEM aBTOMAaTHUYECKOI'O YIIPABJICHUS, KOHTPOJIbHBIX
KOHCTPYKTOPCKO |MEXaTpOHHBIMU Y U3MEPUTEIIBHBIX YCTPOUCTB, IPUBOJOB
il ¥ IPOEKTHON |CHCTEMaMH, MEXAaTPOHHBIX CUCTEM U UX KOMIIOHEHTOB,
JOKYMEHTAIUH, |COBpEeMEHHBIE MEXAHU3MOB U UCIIOJHUTEIIBHBIX YCTPOUCTB
a TaKKe TeXHUYECKHUE pelieHns |POOOTOB; TEXHMYECKUE PELICHUS MHTETPALiU
IPOBEICHUN CHCTEM aBTOMATHYECKOro |padodero o6opynoBanus pobOTOB; AeiCTBYyOIINE
UCOBITAHUI yIIpaBIICHHS, CTaHJApTHI IO pa3pabOTKe KOHCTPYKTOPCKOM
MEXaTPOHHBIX  |KOHTPOJIBHBIX U JIOKyMEHTallM1, METO/bI IIPOBEACHUSI UCIIBITAHN;
WIH M3MEPUTEIBHBIX yMeHHs1: YMETh: pa3pabaThiBaTh UEPTEKU U CXEMbI
poOOTOTEXHUYEC |yCTPOUCTB, IPHUBOJOB CUCTEM, Y3JIOB U JI€Talel MEXAaTPOHHBIX U
KHUX CUCTEM MEXaTPOHHBIX CUCTEM H pO6OTOTeXHI/I‘-IeCKI/IX CHUCTEM, KOMIIOHOBOYHBIC

WX KOMIIOHCHTOB,
MEXaHHU3MOB U
UCTIOJTHUTEIIbHBIX
YCTPOMCTB poOOTOB;
TEXHUYECKHUE PEIICHUS
UHTETpaIy padbovyero
00opyoBaHus poOOTOB;
JIEUCTBYIOLIHE
CTaH/IAPTHI IO
pa3paboTke
KOHCTPYKTOPCKOU
JIOKYMEHTAIIUU, METObI

IUTaHBI Pa3MELLEHUs CPEJCTB aBTOMAaTU3alluU U
MeXaHU3al1H, IPOrPaMMbl U METOAUKH IIPOBEICHUS
UCTIBITAHUN MEXaTPOHHBIX U POOOTOTEXHUYECKUX
CUCTEM

HaBBIKU: Brasners: npuHIMIaMu BEIOOpA CPEsICTB
aBTOMAaTHU3alMK U MEXaHU3aIUK STAIoB
IIPOU3BOJICTBEHHBIX MPOLIECCOB, TEXHOJIOTUYECKOTO
OCHAIIIEHUs!, KOHTPOJIbHO-U3MEPUTENIBHBIX IPUOOPOB
U MHCTPYMEHTOB, UCTIBITATEIBHOIO 000PYA0BaHUS U
€ro KOMIIOHEHTOB; PUHIIUIIAMH U HaBbIKaMU
IIPOrpaMMHUPOBAHHUS YIIPABISIOLUINX YCTPOUCTB




[1IK-1.2 Ymers:
pa3pabaTbIBaTh YePTEKHU
U CXEMbI CUCTEM, Y3JIOB U
JleTane MEXaTpOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM, KOMIIOHOBOYHBIE
IUTaHBI pa3MeIeHUS
CPEJCTB aBTOMATU3ALUH
U MEXaHU3allUH,
IPOTPaMMBbI U METOAUKH
MIPOBEJICHUS UCTIBITAHUM
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM

3HAHWUsI: 3HAaTh: COBPEMEHHBIE IPUHIIMUIIBI U CPEICTBA
yIpaBieHUs: poOOTaMU ¥ MEXaTPOHHBIMU
CHUCTEMaMH; COBPEMCHHBIE TEXHUYCCKUE PEIICHUS
CHUCTEM aBTOMATHUYECKOT'O YIPABICHUS, KOHTPOIbHBIX
U U3MEPUTEIBLHBIX YCTPOUCTB, IPUBOIOB
MEXaTPOHHBIX CUCTEM M UX KOMIIOHEHTOB,
MEXaHHU3MOB M UCTIOJHUTEIILHBIX YCTPOUCTB
pPOOOTOB; TEXHHMUYECKUE PEUICHHS] HHTETPALUN
pabouero 060pymoBaHus pOOOTOB; IEHCTBYIONINE
CTaHJAPTHI IO Pa3pabOTKE KOHCTPYKTOPCKOM
JIOKYMEHTAIIUHU, METOIbI TIPOBEACHUS UCIIBITAHUN;
yMeHHs1: YMETh: pa3pabaThiBaTh YEPTEKH U CXEMBI
CHUCTEM, y3JI0B U JeTaleii MeXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM, KOMIIOHOBOYHBIC
IUTaHBI PA3MELICHUS CPEICTB aBTOMATH3AIMH U
MEXaHH3AI|H, TPOrPAMMBI K METOIUKH ITPOBEICHUS
UCIBITAHUN MEXaTPOHHBIX U POOOTOTEXHHUYECKHUX
CUCTEM

HaBBIKW: Bianers: npuHIMIIaMU BEIOOPA CPENICTB
aBTOMATH3allMi U MEXaHU3AILUHU 3TAIOB
MIPOU3BOJICTBEHHBIX MPOIIECCOB, TEXHOJIOTUIECKOTO
OCHAII[EHUS, KOHTPOJIHHO-U3MEPUTEIBHBIX TPHOOPOB
U MTHCTPYMEHTOB, HCIIBITATEIILHOTO 000Dy IOBAHUS H
€ro KOMIIOHEHTOB; IPUHITUIIAMU ¥ HaBbIKAMH
POTrPaMMHUPOBAHUS YIIPABJISIOIIUX YCTPOUCTB

I1K-1.3 Bnanets:
MPUHIIMIIAMU BbIOOpa
CpeCTB aBTOMAaTH3aL1H
¥ MEXaHHM3aIlUU ITAIOB
IPOM3BOJICTBEHHBIX
IIPOLIECCOB,
TEXHOJIOTUYECKOTO
OCHAIIIEHUS], KOHTPOJIBHO-
U3MEPUTEIIBHBIX
npuOOpoB 1
UHCTPYMEHTOB,
UCTIBITATEIIHHOTO
000pyIOBaHUS U €r0
KOMITOHEHTOB;
NPUHIUIAMA U
HaBBIKAMHU
IpOTpaMMUPOBAHUS
YIPABJISIIOIIUX YCTPOUCTB

3HaHMsA: 3HaTh: COBPEMEHHbIE MPUHIIMITBI U CPE/ICTBA
ylnpaBiieHus: poOOTaMu ¥ MEXaTPOHHBIMU
CUCTEMaMHM; COBPEMEHHbIE TEXHUUECKUE PEIICHUS
CHUCTEM aBTOMATHYECKOI'0 YIPaBJICHUsI, KOHTPOJIbHBIX
U U3MEPUTEIbHBIX YCTPOUCTB, IPUBOOB
MEXaTPOHHBIX CUCTEM M UX KOMIIOHEHTOB,
MEXaHU3MOB M UCTIOJIHUTEILHBIX YCTPOUCTB
pPOOOTOB; TEXHUYECKHE PEIICHUST MHTETPAIIH
pabouero 060pynoBaHus pOOOTOB; TEHCTBYIOIINE
CTaHJAPTHI O Pa3pabOTKE KOHCTPYKTOPCKOM
JOKYMEHTAIIUH, METOIbl IIPOBEICHUSI UCIIBITAHU;
yMeHusi: YMeTh: pa3pabaThIBaTh YEPTEHKHU U CXEMbI
CHUCTEM, y3JI0B U JeTajeil MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHUCTEM, KOMIIOHOBOYHBIE
IUTaHBl Pa3MELIeHUs CPEACTB aBTOMATH3AIMU U
MeXaHHU3aIIH, TIPOTPAMMbI 1 METOIUKH TIPOBEICHUS
UCTIBITAHUN MEXaTPOHHBIX 1 POOOTOTEXHUYECKHX
CUCTEM

HaBBIKU: Braners: npuHIMIaMy BEIOOpA CPesiCTB
aBTOMAaTH3allMi U MEXaHU3ALMHU 3TAloB
IIPOU3BOJICTBEHHBIX MPOLIECCOB, TEXHOJIOTUYECKOTO
OCHAIIIEHUS], KOHTPOJIBbHO-U3MEPUTENBHBIX TPHOOPOB
Y MTHCTPYMEHTOB, UCTIBITATENIbHOTO 000PYI0BaHUS U
ero KOMIOHEHTOB; IPUHIUIIAMU 1 HaBbIKaMH
IPOTPaMMHUPOBAHUS YIPABIISIOMINUX YCTPOUCTB




Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JlucuurimHa OTHOCUTCS K 3JIEKTUBHBIM qucuumuinaaM (moayssm) OITOIT.

JucuunirHa siBJIsieTCs 3JIEKTUBHOM

Hdns  npopomkeHus  (QOPMUPOBAaHUS  3asABJICHHBIX  KOMIETEHLIMH HEOOXOAMMBI  3HAHUA
MPEAMIECTBYIOMUX AUCIUIUIMH: DJIEMEHThl MPOMBIIIICHHON 3JEKTPOHUKA B MEXATPOHUKE H
po6ororexuuke (IIK-1), Ynpasnenue nsuxenrnemM B MexarpoHHbix cuctemax (ITK-1)

W3ydyaemass AWCHMIUIAHA SBISETCS OCHOBOW JUIS TPOJODKCHHS (HOPMUPOBAHHS YKA3aHHBIX
KOMIIETEHIIMM B cleAyrolmux AucuuiuinHax: llepcrnekTuBHbIE pa3pabOTKU B MEXaTPOHUKE U
pobororexnuke (IIK-1); rocymapcTBeHHONW WTOroBOW arrectanuu B (opme: BrimoiaHeHMHE,
MOICOTOBKA K MPOLIEAYPE 3alUThI U 3alMTa BBIMYCKHOH KBamuduKaunoHHoi padots (ITK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jiis popMupoBaHUsS 3asBICHHBIX KOMIETEHLUUH HCHOJIb3YIOTCS METOIO0JIOIMYECKHE TEXHOJOIMH,
peanu3yromue JeATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, IPaKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMU CTPATErMYECKMMM TEXHOJIOTUSAMHU SBIIAIOTCA: JIEKIIMOHHBIE 3aHATHS, NPAKTUYECKUE
3aHSTHSL, IPOLIETYPBl CAMOOOYUEHUS

Ha noctmxeHne KOHKPETHBIX IieJiell 0O0ydeHus HamnpaBieHbl IPUMEHSEMblE TaKTHUECKHUE
TEXHOJIOTHH: KJIacCUYecKas JIEKLMs, TpoOIeMHas JeKIuUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

3 cemecTp

Konunuectso | ®opmupyemslie

Bunnl u TeMEbI 3aHATHH
JacoB KOMIIETEHIINU

YinpasjeHue po6oTaMu M MEXaTPOHHBIMH YCTPOiicTBAMHU 252 IK-1

Jlexuus. MuxpokonTposepsl, Mukponpoueccopst, IIJIMC, TTVIK

[TpakTrueckoe 3ansaTue. CTpyKTypa MUKPOKOHTpOJIEpa

Jlexuus. CTpykTypa nporpaMMsl Jisi MUKPOKOHTPOJLIEPA

HpaKTI/IquKOG 3aHsaTue. [laMaTh. Anpecauﬂﬂ IIaMATH

Jlexuust. Buasl iudpoBoit maMsatu

[Tpaktnyeckoe 3anstue. Ludposbie nuTepdeiics 1 MPOTOKOIbI

Jlekuus. ITopTel BBOJA, BBIBOIA

NININIDNIDNIDNIDNDN

IIpakTHueckoe 3aHATHE. DIEKTPUUECKHE ITPUBOBI MEXATPOHHBIX
YCTPOUCTB

Jlexuusa. HIMM ynpaBiienue

IIpakTrueckoe 3ansaTue. [IpoMbIuieHHBIE CETH

Jlekuus. ABToMaTu3anus TEXHOJIOTHYECKUX MPOLIECCOB

[IpakTrueckoe 3ansTue. MHGOpMAIIMOHHO-YTIPABIISIFOIITUAE CUCTEMBI

Jlexius. YenoBeko-mMammHHbIe HHTEP(EHCHI

HpaKTI/IquKOC 3aHATHUC. praBJ’IeHI/Ie ACUHXPOHHBIMHA IIPUBOAAMU

Jlekius. Hpeo6pa30BaTenL JaCTOThI Ha JIOTHYCCKHX JJICMCHTAX

[TpakTrueckoe 3ansaTue. CepBOIPUBOIBI

NINIDNINININIDNIDNIDN

Jlexuus. Cuctemsl yrpaBieHHs] 0€CKOIEKTOPHBIMH JIBUTATENIIMU
MIOCTOSIHHOTO TOKa

N

[TpakTrueckoe 3anstue. Knaccudukaims MOOMIBHBIX pOOOTOB




Jlexums. Hazemubpie MOOMITbHBIE POOOTHI 2

[TpakTrdeckoe 3ansTue. CUCTEMBI JIOKATU3AUH MOOUITBHBIX 2
poOOTOB

Jlexuus. ANropuTMbI IUTAHUPOBAHUS ITYTH Ha3eMHBIX pOOOTOB 2

IIpakTueckoe 3ansatue. [IporaosupoBanue u MappyTusanus 2
JIBUKEHHS] MOOMJIBHBIX POOOTOB

Jlexuusa. [llaroBeie nBUTaTEIN 2

[TpakTrdeckoe 3ansTre. X010Basi 4aCThb MOOMIIBHBIX pOOOTOB 2

Jlexuwmst. [Tpumepbl mporpaMMHpPOBaHUS MOOHIIBHOTO poOOTa Ha 2
0asze ApaynHo

[TpakTrdeckoe 3ausTue. CUCTEMBI YIIPABICHUS IPOMBIIIIIICHHBIMU 2
poboraMu

Jlexuus. IIporpamMmmupoBaHre NpPOMBILUIEHHOTO poOoTa 2

[TpakTueckoe 3ansatue. ACYTII npeanpustus 2

Jlekuus. becniuinoTHbie TPAHCIIOPTHBIC CPEACTBA JIA YCIIYTr 2
MUKPOTPAaH3UTa

[Ipaktuueckoe 3anstue. CKAJIA cucrema npennpusitus 2

Jlexmmsa. CKAJIA cucrema Simplite 2

[IpakTuueckoe 3austue. [IpoekrupoBanune CKAJIA cucremsl 2

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
pedepara

1. UHTennexTyanbHOE yIpaBieHne MOOUILHBIM pOOOTOM

2. [TpoexTrpoBanre podbOTa MAaHHUITYIISATOPA

3. PazpaboTka G0pPTOBOI CUCTEMBI yIIpaBIIEHUS
pOOOTHU3MPOBAHHON JTUHUEH

4. PazpaboTka u uccnenoBaHue aroOpuTMOB
WHTEJUIEKTYaJIbHOTO YIIPABIECHHS POOOTaMH

S. Pazpabotka u uccinenoBanue HHPOPMALMOHHON CUCTEMBI
MOOUIIBHOTO POOOTU3MPOBAHHOTO KOMILJIEKCA

6. Pazpabotka u uccienoBanue poOOTU3MPOBAHHON JIMHUHU

7. Pa3paboTka u uccienoBaHue CUCTEMbBI YIIPaBICHUS
MaHMITYJIATOPOM

8. PazpaboTka MOOMIBHOI MIaT(HOPMEI

9. PazpaboTka MynpTHareHTHOM pOOOTOTEXHUYECKOH CUCTEMbI
10.  Pa3paboTka CHCTEMBI AUCIIETYEPCKOTO YIIPABICHHUSI
POOOTU3UPOBAHHBIM CKJIAIOM

11. Cucrema oKauu MOOMIBHOTO poOoTa

12. Cucrema JloKaliM1 aBTOHOMHOTO aBTOMOOMJIS

13.  VYmpasieHne MaHUITYJISIIUOHHBIM POOOTOM

14.  Pazpaborka SCADA 115t KOHTPOJIS M YIIPaBJIEHUS] CUCTEMOM
OTOTUICHHSI B 3aTOPOIHOM JIOME

15.  Paszpaborka SCADA 115t KOHTPOJIS M YIIPaBJIEHUS] CUCTEMOM

BOJIOCHAOKEHHS M KAHAIM3AINH B 3aTOPOTHOM JIOME 188
WMuas xoHTakTHAast pabora: 0
IToAroToBKa K 3K3aMEeHY 30
ITpoBeneHNe K3aMeHa 6

Pasmen 5. METOJIWYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTCLUATUINHEI

W3yueHne TUCIUIUIMHBI PEKOMEHIyeTCsl HauaTh ¢ 03HAKOMJICHHS ¢ pabodeil mporpaMMoid, ee



CTPYKTYpOHl U COIEp)KaHHEM pa3JelioB. YUYeOHBI Marepuan CTPYKTYpUPOBAH, W3yUCHHE
JUCITUTIAHBI OCYIIECTBIISETCS B TEMaTHYEeCKON MOCIIEI0BATEIIHHOCTH.
3aHATHSA JIEKIIHOHHOI0 THIIA JAIOT CHUCTEMATU3MPOBAHHBIC 3HAHWS 1O JUCIUILUIMHE
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXXHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATUN PEKOMEHYyeTCsI BECTH KOHCIEKTUPOBaHUE yueOHOro MaTtepHualia; oopamniar BHUMaHue Ha
GOpPMYITUPOBKH ¥ KAaTErOPHH, PACKPBIBAIOIINE CYTh MPOOIEMBI, SBICHUS WIH TPOIECCa;
3aUKCUPOBATH BBIBOJIBI u IPAKTHYECKUE PEKOMEHTAIIHH.
[Toaroroka K 3aHATHAM CEeMHHAPCKOTo THUIA BKIIIOYACT O3HaKOMJICHUE C
IUTAHOM  MPAKTUYECKOTO 3aHATHS; pabdOTy € KOHCHEKTOM JIEKIWW, BBIMOJIHEHHE JOMAIIHEro
3ajaHus, paboTy ¢ yueOHOIl U y4yeOHO-METOAMYECKON JUTEpaTypoil, HAyYHbIMH H3JIAHUSMU U
AJIEKTPOHHBIMU  00pa30BAaTEIBLHBIMU PECYpPCAMH, PEKOMEHJIOBAaHHBIMU pabodell mporpaMMoit
JUCITUTUIAHBI.

CogepxaHrie caMOCTOSITEJILHOM PadOThHI onpenensercs pabouell MmporpaMMmon JHUCHUIUIMHBI,
OLICHOYHBIMU M METOJAMYECKHMMH MaTepHalaMu, 3aJaHusIMH M YKa3aHHSIMH IpernojaBaTers.
CamocTosTenpbHass padoTa MOXKET OCYIICCTBISITECS B ayJIUTOPHON W BHEAYAHTOPHOU (hopmax.
O(PGhEeKTUBHBIM CPEJICTBOM OCYIIECTBICHUSI CaAMOCTOATENIbHONW DPAOOTHI SIBISAECTCS SJICKTPOHHAsS
uH(pOpMallMOHHO-00pa3oBaTenbHasl Ccpela YHUBEPCHUTETa, KOTopas oO0ecreurmBaeT JAOCTyN K
oOpa3oBaTenbHOl mporpamme, pabodedd mporpamMme JUCHUIUIMHBL , K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CHCTeMaM, TPodecCHoHaNbHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPABOYHBIM
CHCTEMaM.

V3yveHne AUCIMILIMHBI BKIIFOYAET BBINIOJIHEHUE TIOATOTOBKY pedepara. Oowem pedepara 10 - 15
ctpanull ¢popmata A4. B pedepare NOMKHBI OBITH M3TOKEHBI OOIIME MPHUHIIMIIBI MOCTPOCHUS
CUCTEM YIpaBlieHHUsT POOOTaMHU U MEXaTPOHHBIMH ycTpoiicTBamu, BkitoueHHbIMH B ACYTIL
OPEIIPHUATHS, COTJIACHO TEM W3JIOKEHHBIX B 3aJIaHUAX JJIT CaMOCTOSITCIIBHOH pPaboTHI.
[TeproaraHOCTh TIPOBEACHMS, (POPMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OIICHHBAHWSI
XoJa OCBOGHUS TUCITUTLIINH NPEICTaBICHbI B paboueii porpaMmme.
Dopmoii MPOMEKYTOUHOHN aTTeCTAIlUU MO AUCIUILTHHE SIBISIETCS SK3aMEH.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOAMYECKOE
OBECIIEYEHUME AUCIHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuectBo
IK3EMILISIPOB MEYATHBIX
NeNe CHHCOK HCIOIBb3YeMOM JTUTEPaTyphI M3 JGHHH, HMCIOMIMXCA B
n/n OuOIHoTEKE, HIIN
AIIEKTPOHHBIN aJ[pec N3aHUS
(pecypca) B cetu HTepHET
YUEBHBIE, YYHEBHO-METOJIMYECKWE 1 HAYYHBIE U3JIAHW A
1. |UBanoB, Bnamumup  KoHcTaHTHHOBMY.  YmpaBiieHHE 15/
JBIKEHHEM MexaTpoHHbIX cucteM [Tekcr] :  yueGuoe| https://portal.volgatech.net/b
nmocoOue : JUIsl CTyICHTOB HampaBiieHus nmoaroroBku 15.04.06|0oks/Ilvanov_Upravleniye_dv
- "Mexatponnka W  pobororexHuka',  mporpammalizheniyem_mekhatronnykh_s
maructpatypsl  "IlpoekTpoBanue u  aBToMaTm3armms| istem_uchebnoye posobiye
yrpaBieHus: MexaTpoHHbiME cuctemamu" / B. K. HBaHoB; 2020.pdf

MuHHCTEPCTBO HAayKH M BbICIIEro oOpa3oBaHus Poccuiickoit
Oenepanun, PI'BOY BO "lloBoimKckuil TOCyAapCTBEHHBIN
TexHoNnormueckuii  yampepcurer". MHomkap-Oma: TIT'TY,
2020. - 116 c. ISBN 978-5-8158-2187-3. DK3eMIUISIPLI: BCETO

2. |WBanoB, Bnamumup KoncrantnHOBHY. MopaenupoBanue 35/

MexaTpoHHbIX cucteM [Tekcr] : yuebnoe mocobue : | https://portal.volgatech.net/b
CTyIICHTOB  HampaBleHHs  moarotoBku  15.04.06 ooks/lvanov_Modelirovaniye
"MexaTpoHHKa " poboToTexHuKa", nporpamma| _mekhatronnykh_sistem_202




"[IpoekTupoBaHKe U aBTOMAaTU3alMs YIPABICHUSI CUCTEMaMH
mexarponuku" / B. K. MBanos, B. E. Makapos, K. H.
HuxonopoB ; mox o6Omei penakuumein B. K. HMBaHoga;
MuHUCTEpCTBO HAYKU U BbICIIEr0 0Opa3oBaHus Poccuiickoi
Oenepanun, GI'BOY BO "I[loBomxkckuil rocynapCcTBEHHbIN
TexHonoruueckuii  yuusepcurer”. Momxap-Oma: III'TY,
2021. - 121 c. ISBN 978-5-8158-2227-6. Dx3eMIUISpBI: BCETO

1.pdf

3. |Jlykunos, A. II. TIlpoekTMpoBaHME MEXAaTPOHHBIX W
POOOTOTEXHHYECKHX YCTpOHCTB [Dnekrponnsiii pecype] /|https://e.lanbook.com/book/3
JIykunoB A. I1. Cankr-IlerepOypr: Jlanb, 2024. - 608 c. ISBN 96581
978-5-507-47173-7.
6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |ACHUS YIeOHBIX 3aHSATHH, obecnieueHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTalun
1. 215 (I1) Komonku SVEN 2.0 STREAM Mega|Microsoft Windows
R (1), Kommnekc na6. aBromaru3up.|Enterprise, CrnpaBouHas
"Nertamu  mammH-iepegaun”  (1),[npaBoBas cucrema
Jlabopatopusbiit cton ¢ simukamu (7),|"Koncynbrant — Ilnroc",
IMpoekrop mynsTuMeauiinbiii Hitachi|Microsoft Office

CP- RX93 (1), DkpaH HaCTCHHBII
pynonsnsiit 200x200 cm (1), Kommiekt

yuebHoi mebenu (1)

Standard, Arent Dr.Web,
Kommiaekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
1A peHIeHI/Iﬂ OCHOBHBIX
10JIH30BATEILCKUX 33144

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHS ), IPETYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS MaTrepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHaa);
- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUISCKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [ITkana
Kpurepun oneHnBanus

3JIEMEHTOB OLICHUBAaHHUS

KOMIIETCHIIUU

IToporosslii OOyuaronuiicss WMeeT 3HaHWA OCHOBHOIO MaTepuala, yaoBIeT-
YPOBEHBb IIPOSABIIIET YMEHHUE JIOTUYHO €ro H3Jlararb, HO MOJKET| BOPHUTEIBHO

JOIyCKaThb HETOYHOCTH B U3JIOKCHUM MaTepUaa,




HEJOCTAaTOYHO TpaBUJIbHBIE (OPMYIHPOBKH, HCIIBITHIBAET
3aTPy/AHEHUS B BBITIOJIHEHUH MPAKTUYECKUX 3aJaHuM.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YPOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, IPABUIHHO
MPUMEHSAET TEOPETUYECKUE TMOJOXKEHHUSI TPU  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPHUEMaMH UX BBINOTHEHUS

Bricoknii ypoBeHb |OOydJaromuiicss Tiy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuaia, TpaMOTHO U JIOTUYECKH CTPOMHO €ro H3jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOHN, IIPU I3TOM
oOyuaroluiicss He  3aTpydHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIIpaBJsieTCs C
3alayaMM, BOMPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUS
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEPaTypO, MEPUOIUYECKUMH HU3JAHUSIMH, [PABUIHHO
O00OCHOBBIBACT TMPHUHATBIC PEHICHUS, CBOOOJHO BJaJaCeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MpPHEMaMH  BBINOJIHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiuid KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecredyrBaeT OICHHMBAaHHE XOJa OCBOCHHUS JUCIUILIMHBI
(MOAyJsl) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AucHUIUIMHBL. [lOpsSAaoK cocTaBieHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHMBAHHWS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM OMbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHucTeMe B Oayuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIMs 00yJaronuXxcst
[TpomexxyTouHast aTrTecTarysl 00y4yarouIMxcs HalpaBJieHa Ha OICHHUBAaHHE PE3ylIbTaTOB OOYy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpumMepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (OHIA OLEHOYHBIX CPEJCTB IO
o0pa3oBaTeNnbHOI MporpamMmme.
Bonpoc 1

MarHuTHY MHAYKLUMIO MOXKHO ONpeaenTb:

Mo cune, AeNCTBYOLLEN HA NPOBOAHMK C MPOTEKAIOLLMM TOKOM, Haxo4AWMINCcA B MarHUTHOM none
Mo BeAMYMHE NOTOKOCLLENAEHNA

Mo cune ToKa NPOTEKAOLLEro B MPOBOAHUKE, KOTOPbI HaX0AUTCA B MarHUTHOM noJsie

Bce yTBEpAeHUA BepHble

Bonpoc 2

Y10 TaKOe MarHMTOABUKYyLLAA CMNa?

3To cMA1a TOKa, Co34aBaemMas MarHUTHbIM NOJIEM, YUCZIEHHO PaBHasA Be/IMYMHE TOKA NPUXOAsLLEeroca Ha
eaMHULY ANMHbI MarHUTHOMN IMHUK




3To npomsBeaeHne HanpPsAKEHHOCTU Ha A/IMHY YYacTKa, Mo KOTOPOMY NMPOXOAMUT MarHUTHbIM NOTOK
31O NnpousBeaeHne KBaZpaTa YnMcaa BUTKOB HAa MarHUTHYO NPOBOAUMOCTb

3To npousBeaeHne NPOU3BOAHOM OT TOKA MO BPEMEHMW, YMHOXKEHHOM Ha MHAYKTUBHOCTb
Bonpoc 3

MAOTHOCTb MarHUTHOTO NOTOKA B peppomarHeTUKe:

Ycnnmsaetca

Ocnabnsetca

He nameHsetca

YcuneHve unm ocnabneHune 3aBUCUT OT HanpaBAeHUA MarHUTHOTO NOTOKA

Bonpoc 4

OcHoBHOW cnocob 60pbbbl C BUXPEBLIMM TOKAMU B CEPAEUYHUKE 3TO:

LLInxToBaHWe cepaeyvHMKa

M3rotoBneHue cepagevyHuKa U3 napamarHUTHbIX MaTepmnasioB

M3roToBneHume cepaeyHmKa N AMamarHMTHbIX MaTepranos

M3rotoBneHue cepaevyHnKa U3 MarHUTOMATKUX MaTepmasioB

Bonpoc 5

Ha pucyHKe npeactasneHa

BpoHeBas KOHCTPYKLMA TpaHchopmaTopa
CTepyKHeBas KOHCTPYKLMA TpaHchopmaTopa
Bonpoc 6

YTO 03HaYaeT BblpaskeHue — NPOLEHTHOE HaNpPAKeHUEe KOPOTKOTO 3aMblKaHUA TpaHchopmaTopa paBHO
10?

3TO 3HAYUT, YTO NPU HaNpsAKeHUM paBHbIM 10% OT HOMWHA/ILHOTO, TOK B MEPBUYHOM 0BMOTKE Npu
KOPOTKOM 3aMblKaHWUM BTOPUUYHON 0BMOTKM ByAeT paBeH HOMUHANbHOMY

3TO 3HAYUT, YTO MPU KOPOTKOM 3aMbIKaHUM BTOPUYHOM 0OMOTKM TpaHcHOPMATOpa HanpsKeHUe Ha
nepsu4YHoO 06MOTKe BbipacTeT B 10 pas3

3TO 3HAYUT, YTO NMPU KOPOTKOM 3aMbIKaHUM BTOPUYHOM 0OMOTKM TpaHcHOPMaTopa HanpsKeHne Ha
nepsMYHOM 06MOTKe ymeHbwmnTcA B 10 pas

Bce yTBEpKAEHMA BEPHbIE
Bonpoc 7
KoadodumumneHT nonesHoro gerictens TpaHcpopmaTtopa 37o0:

OTHOLLEeHMEe aKTUBHOM MOLLHOCTK, NepeaaHHOM B HAarpy3Ky, K akTMBHOM MOLLHOCTK, noTpebasemoli



Tpchd)opmaTopOM OT UCTOYHUKA NUTAHUA

OTHOLWeHMe aKTUBHOM MOLLHOCTM NoTpebaaemoi TpaHCHOPMATOPOM OT UCTOYHMKA NUTAHUA, K aKTUBHOM
MOLLHOCTU NepeaaHHOM B Harpysky

OTHOLWeHMe HaNPAXEHUA HA BTOPUYHOM 0OMOTKE K HanpsaXKeHWo B NepBUYHOM 0OMOTKe
OTHOLWeHMe HaNPAXKEHUA B NEPBUYHOM OOMOTKE K HaMpAXKeHUIO BO BTOPUYHOM 0OMOTKe
Bonpoc 8

TpaHcdopmaTop, Aa U BCE /1EKTPUYECKME MALLNHbI, PaCCUMTLIBAIOTCA TaKMM 06pa3om, YToObl MaKCUMyM
KoaddULUMeHTa Noie3HOro AeNCTBUSA COOTBETCTBOBA/ 3HAYEHUIO MEHbLLE eANHULbI B palioHe

0,4-0,6
0,6-0,8
0,8-0,9
0,3-0,4
Bonpoc 9

B CUMMETPUYHDbIX MHOFOd)aSHbIX CnCTemax Cymma MrHoBeHHbIX 3HaYeHU Bcex ¢a3HbIX BeIN4YNH B Ka)K,CI,bIﬁ
MOMEHT BpeMeHU TOXKAeCTBeHHa paBHa:

=0,95

Bonpoc 10

Haunbosnbluee pacnpocTpaHeHWe NOAYYUIN aCUHXPOHHbIE S1eKTPoABUraTeNN:
C KOPOTKO3aMKHYTbIM POTOPOM

C pasHbIM poTopom

C KONNeKTOPHO-LWETOYHbIM Y3/10M pOTOpa

C KOPOTKO3aMKHYTbIM CTaTOPOM

Bonpoc 11

Ycn0BMe CTaTMYECKOM YCTOMYMBOCTM aCMHXPOHHOIO 3/1EKTPOABUIaTENA MOXKHO cHOpMYyIMPOBaTb
cneapyrowmm obpasom:

Mpour3BogHas OT MOMEHTa MO CKOPOCTU ABUraTeNA A0MKHA ObiTb MeHbLUe NPOM3BOAHOM MOMEHTA MO
CKOPOCTU Harpysku

I'Ipom3so,u,Haﬂ OT MOMEHTA NO CKOPOCTU Halrpy3Kn 01KHa 6bITb MeHblUe I'lpOM3BO,CI,HOl7I MOMEHTa MNno
CKOpOCTHN ABuUratena

B TOYKe X0/10CTOro X043, rae Harpysku HeT, MallnHa byZeT ycTolumMBo paboTaTb TONLKO B C/lyYae, eciu
Npo13BoAHas MOMEHTA Mo CKopocTu byaet pasHa 0

B Touke xonocroro xoaa, rae Harpyskun HeT, MallnHa 6y,£|,eT YCTOIZHMBO p360TaTb TONbKO B Cniy4ae, ecnin



Npou3BOAHAA MOMEHTA No ckopocTu byaet 6onblie O

Bonpoc 12

[NA aCUHXPOHHbBIX SN1EKTPUYECKUX MALLIMH, ONPOKUALIBAOLLMN MOMEHT BCErAa A0KEH ObITb:
B 2 — 2,5 pa3a 60nblle HOMWUHANbHOIO

B 2 - 2,5 pa3a meHblUe HOMWUHA/IbHOTO

B 1,2 — 1,5 pa3a 60/blle HOMMUHA/IbHOIO

B 1,2 —1,5 pa3a meHblle HOMUHANLHOIO

Bonpoc 13

B CMHXPOHHOM 3N1EKTPUYECKON MaLLMHE:

MoOXKHO c034aBaTb OTAE/IbHO MarHUTHOE NoJie POTopa (MHAYKTOPA) U MarHUTHOE noJie ctaTopa
Bcerga co3paetca eAMHOE CUHXPOHHOE MAarHUTHOE nosie poTopa (MHAYKTOpPa) M MarHMTHOE nojie CTaTopa
Bcerga marHuMTHoe noJie poTtopa (MHAYKTOpa) OTCTaeT OT MarHMTHOrO MoJiA cTaTopa

Bce yTBEpKAEHMA BEPHbIE

Bonpoc 14

dNneKTpUYeCcKMe MallMHbl MOCTOAHHOMO TOKA MOTYT BbITb C 9/1IEKTPOMArHUTHBIM BO30YXAEHMEM:
Bce yTBEpPXKAEHUA BEPHbIE

He3aBucmmbim

MapannenbHbIM

MocnepoBatenbHbIM

Bonpoc 15

LllaroBbIv aguratenb 37o:

Pernm paboTbl CUHXPOHHOTO ABMIaTeNA B LLArOBOM pexXMme

Pernm paboTbl aCMHXPOHHOIO ABUraTesA B LULArOBOM peXxnume

Ob6a yTBep:KAeHMA BEpHble

Bonpoc 16

[na cepsonpmBoAa MOXHO MCNONb30BaTb:

JNto6011 TMN 3NEeKTPUYECKON MaLLMHBI

ACUHXPOHHbIe 3N1eKTpoaBUraTenu

CMHXPOHHbIe aneKTpoasuraTenu

JNeKTpuYecKkne ABuratenn NOCTOAHHOIO TOKa

Bonpoc 17

[na peryanpoBaHma CKOPOCTM BPaLLEHNA aCUHXPOHHOTO 3/1eKTPOABMUIaTENA C KOPOTKO3AMKHYTbIM
POTOPOM UCMO/b3YyeTCA:



ynpaBneHme NPU KOTOPOM U3MEHAETCA YaCToTa FIMTaPOLLI,Eﬁ CeTn,TO €CTb 4acCToTa NnoABOANMAA K CTATOPY
ACNHXPOHHOrIo asuratenAd

yl'IpaB!'IEHME NPU KOTOPOM U3MEHAETCA YaCTOTa FIMTaI'OLLI,EI\;I CeTn,TO €CTb 4acCToTa NoABOAMMAA K POTOPY
ACNHXPOHHOrIo asuratenAd

YnpasneHue Npu KOTOPOM U3MEHAETCA HaNpPsAXKEHWe NUTAOLWEN CETU
YnpaBneHue npu KOTOPOM M3MEHAETCA BE/IMYMHA TOKA NUTAIOLLLEN CETU
Bonpoc 18

YHUBepcasibHble KONNEKTOPHbIE ABUIaTeIN PAaCCYMUTaHbl Ha NMUTaHKe:
OT UCTOYHMKA NOCTOAHHOIO M NEePeMeHHOro TOKa

OT MCTOYHMKA NOCTOAHHOIO TOKA

OT UCTOYHMKA NepeMeHHOro ToKa

Bonpoc 19

MpepacTaBieHHble Ha PUCYHKe NonepeyHble CEYEHUS POTOPOB XapaKTepPHbI AA:
/span>

PeaKTUBHbIX CUHXPOHHbIX 3/IEKTPUYECKMX MALUWH

ACUHXPOHHbBIX 3/1EKTPUYECKUX MALLUH

[Ns aneKTpUYecKnx MallmMH NOCTOAHHOIO TOKa

[na ructepesmncHbIX CUHXPOHHbIX 3/1EKTPUYECKUX MALLUH

Bonpoc 20

MpeacTaBieHHble Ha PUCYHKE POTOPbI XapaKTepHbI ANs:

/span>

[na ructepesmncHbIX CUHXPOHHDBIX 31EKTPUYECKUX MALLUH

PeaKTUBHbIX CUHXPOHHbIX 3/IEKTPUYECKMX MALUWH

ACMHXPOHHbBIX 3/1EKTPUYECKNX MALLNH

[NAa anekTpruyeckmx mamrH NOCTOAHHOIO TOKa

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU

1. dneKTpnyeckme NpMBOLbl B MEXAaTPOHHbIX TEXHONOIMAX

2. MarHuTHoe nose u MarHUTHaA MHAYKLNA

3. MpuHuMN gencteua TpaHchopmaTopa. KoHCTpyKLUMM TpaHChOpMaATOpPOB
4, CtatnuecKkue xapakrepuctnkm AMNT ¢ He3aBUCUMbIM BO3DYKAEHNEM U C

BO30OYXKAeHMEM OT NOCTOAHHbIX MarHnToB. CNnocobbl peryimpoBaHUA 4acToTbl
BpaLLEeHMS.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cratnueckune xapaktepuctnkm OMNT c napannenbHbiM BO36YyKAEHUEM.
Cnocobbl peryiMpoBaHMA YacTOTbl BPALLLEHUA.

CratnuecKkune xapaktepuctnkm AMNT c nochegoBaTeibHbIM BO36yKaAEHMEM.
Cnocobbl peryiMpoBaHMA YacTOTbl BPALLLEHUA.

CtatnuecKkune xapaktepuctnkm OMNT co cmelaHHbIM BO3OYKaEHNEM.
Cnocobbl peryiMpoBaHMA YacTOTbl BPALLLEHUA.

OnHamunyeckmne xapakrepuctmku ANT. Npusog Ha ocHose ANT Kak
OMNHaMKMYecKasa cuctema.

MpuBOAbI MOCTOAHHOIO TOKa C pa3/InYHbIMK NpeobpasoBaTensimu. OCHOBHble
CXEMbI U peXuMbl paboTbl yCUAUTENEN MOLLHOCTM.

KOHCTPYKTMBHOE YCTPONCTBO pa3HbIX 0OMOTOK MaLLMH NEPEMEHHOrO TOKa.

CTaTUyYecKne XapaKTepUCTUKKN TpexdasHbIX aCUHXPOHHbIX ABUraTeNemn.
Cnocobbl perynMpoBaHMA YacToTbl BPALLEHUS.

[AMHamnyeckme xapakTepPUCTUKN aCUHXPOHHbIX Asuratenei. Mpueoa Ha base
ACUHXPOHHbIX ABUraTeNiel Kak AMHaMMYecKasa cuctema.

YacToTHO-TOKOBOE ynpaBaeHne TpexdasHbIM aCUHXPOHHbIM ABUTaTENEM.
YacToTHO-BEKTOpHOE yrnpaBaeHune TpexdasHbIM aCUHXPOHHbIM ABUraTENEM.
ACUHXPOHHbIE NPUBOAbI C PAa3/IMYHbIMK NpeobpasoBaTeNsiMmu.

CTaTUUYEeCKME XapaKTEPUCTUKN CUHXPOHHbIX ABUraTeNen.

[ANHaMMYECKME XapaKTEPUCTUKN CUHXPOHHbIX ABUraTeNEN.

Cratnyeckme n gMHaMmunyeckmne XapPaKTeEPUCTUKN LLATOBbIX LI,BMI'aTeI'IeI‘/’I.
YHpaBneHme warosbiMmun ABUratenamu.

CepBOnpMBOAbI B MEXAaTPOHHbIX YCTPOMCTBAX

BeHTuNbHbIE ABUraTeNun B MeEXaTPOHHbIX MPpMBOAAX



