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1. Poan AUCHHUIIIIMHBI «Cucrembl YupaBJICHUSA JICEKTPONIPUBOAOB> B q)opan()Ba}mn KOMIIeTEeHIInii BBIITYCKHHUKA:

. . Cocrapasiionye pe3yJbTATOB 0CBOCHHs (IeCKPHITOPBI
Jj1eMeHT 06pa30BaTeaLHOI Kox MHauKaTOphI K0CTHKEHHs] KOMIIeTeHIHii )
nporpamMmsl (qucuumianna, | Cemectp KOMIIeTeHI[HU HanmeHoBan#ne KoMITeTeHIINH K -
npakruka, FHA) on R E LD LN ) Kox HaumeHoBaHnue
HHAHKATOpa JAOCTHKEHHSI
Brnajieet HaBBIKOM aHAJIN3a PEKUMOB PabOThI
TIIK(Y)-3.1B2 ABTOMATH3UPOBAHHBIX JIEKTPOIPUBOIOB
Pa3IMYHOrO Ha3HAUCHHS
Bnajeer HaBBIKOM MJICHTH(HKALMU CTPYKTYPbI
U 11apaMETPOB CUCTEMbI, CHHTE3a
CriocobeH poBOAUTE KOPPEKTHPYIOMIUX YCTPOHCTB,
MIPOEKTUPOBAHUE OTAEIBHBIX OCyIIeCTRIAET IPOSKTHYIO MK(Y)-3.1B3 obecreunBaronyx TpebyeMoe KauecTBO
Y3I10B HU3KOBOJIBTHBIX PEryaupoBaHus B COOTBETCTBUH C
N JEATeNIbHOCTD 110 pa3paboTke 6
TK(Y)-3 KOMIIIEKTHBIX YCTPOICTB 1 VLITK(Y)-3.1 ICKTPOIPHBONA B COOTBCTCTBHH TpeOOBaHUAMH, NPEIBIBISIEMBIMH K
3JIEKTPOIPHUBO/A B COOTBETCTBHU TeXHIIECKIM 3a1aHMeM JJIEKTPOIPUBOLY
C TEXHHYECKHM 3aJaHUEM C YMeeT ucnonp30BaTh METOMBI aHATIN3A U
HCIIONB30BaHHEM CTaHAAPTHBIX MOJIEITHPOBAHHS CHCTEM aBTOMATH3UPOBAHHOIO
METO/I0B TK(VY)-3.1¥2 3JIEKTPOIPUBO/A C UCIIOIb30BAHUEM
CHCTEMBI YIpaBTeHHs COBPEMEHHBIX KOMIIbIOTEPHBIX TEXHOJIOTHHI U
8 CIICINATIM3UPOBAHHBIX IPOIPAMM;
SJICKTPOTIPHBOIOB 3HaeT OCHOBHbBIE HAYYHO-TEXHUYECKUE
TIK(V)-3.132 NpoOJIEMBI U NEPCIIEKTUBEI PA3BUTHS CHCTEM
ABTOMATH3UPOBAHHOTO JJIEKTPOIPHBOAA.
TIK(Y)-4.2B2 Brnajeer HaBBIKOM MIPOBEAECHHS UCCIIEI0BAHUN
CriocoGer mpoBepsTh CHCTEM aBTOMaTHIECKOI0 }/npasnenm
TEXHUIECKOC COCTOSIHNE IIpuMeHsieT MeTOIbI U TEXHHYECKHEe ‘YMeeT NpoBOJANTE HACTPOMKY U
SIEKTPOTEXHUYECKOTO CpEJICTBA HCTbITaNHH W AHATHOCTHIH 9KCIIEPHMEHTAIIHBIEC CCIICTOBAHNS CHCTEM
TIK(Y) - 4 000pyOBaHNUS, TIPOBOJUTH N.IIK(Y)-4.2. KOMIIOHEHTOB CHCTEM TIK(Y)-4.2y2 YIPaBIIEHHSI JIEKTPOIPUBOJIOB T10 33aHHBIM
NPOQHIAKTHYECKHH OCMOTP 1 . METOINKAM ¢ TTOCIIeyIonei 00paboTKoH 1
TeKYIIMI PEMOHT 110-33/[aHHOI STICKTPONpPHBOZIOB aHAJM30M Pe3yIIBTATOB;
METOHKE 3HaeT OCHOBHBIE 0COOCHHOCTH
MK(Y)-4.232 AaBTOMaTHYECKUX CUCTEM YIPaBJICHUS
9NIEKTPOIPUBOIOB

2. IMToka3zaTeau U MeTOALI OLICHUBAHUSA

IliaHupyeMble pe3y/IbTaThl 00yYEeHHS 110 JUCHHILINHE

Koa unaukaropa

HaumenoBanue pa3aeaa

MeToabl OLeHNBAHUS

Kox HaumeHoBaHue JOCTHKEHU S JHCUUILIMHBI (OLeHOYHbIE MEPOIPHUSATHS)
KOHTPOJIMPYeMOoi
KOMIIeTeHIuU (M1 ee
4acTH)
IpuMeHATDH 3HAHUS 00IMX 3AKOHOB, TEOPHId, MIK(Y)-3.1 Paszneasr 1 3amuTa NPaKTHYECKHX,

P 1

YPaBHeHHIi, METO/10B VI MOJAEJHMPOBAHMUS CHCTEM
yYHpaBJIeHHS YJIEKTPONPHBOI0B

JJabopaTopHbIX padoT, TeCThI,
IK3aMeH




BLINOJIHATH pacyeTbl 6230BbIX CXeM CHJIOBBIX WLIK(Y)-3.1 Pazgenn: 2, 3 3ammMTa NPaKTHYECKHX,

P12 | npeoGpa3oBareieli JHEPIUH M YJIEMEHTOB HX J1260paTOPHBIX PadoT, TeCThI,
CHCTEM YIPABJICHUS IK3aMeH
IpuMeHATH IKCIEPUMEHTATIbHbIE METO/IbI NIK(Y)-4.2 Pasznen 4 3amuTa NPAKTHYECKHX,

P/ 3 | onpenesieHusi mokasaresieil KauecTBa MepexoAHbIX J1abopaTopHbIX padoT, TeCThI,
NPOIECCOB CHCTEM YIIPABJIEHHs YJIEKTPONPHBOI0B IK3aMeH
BLINOJIHATEL 06pa0OTKY M aHAJIM3 TAHHBIX, NIK(Y)-3.1 Paznen 3, 4 3ammMTa NpaKTHYECKHX,

P4 0JIy4eHHBIX PH TEOPETHYECKHUX U JLITK(Y)-4.2, 1260paTOPHBIX PpaGoT, TeCThI,
IKCIEPUMEHTAILHBIX HCCJAEIOBAHUAX CHCTEM IK3aMeH
yIpaBJIeHUs JIEKTPONPHBOIOB

3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUs B YHUBEPCUTETE PErJIAMEHTUPYETCSl OTAEIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIUm ).
Hcnonb3yercst OamibHO-pEHTHHIOBas CUCTEMa OLICHMBAHUS pe3yiabTaToB oOyuyeHMs. VToroBas oleHka (TpaAMLMOHHAS M JIMTEPHas) MO BUAAM
yaeOHoi nestenbHOCTH (m3ydenue aucumiuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHME, NPAKTHKH) ONPEILSISICTCS CyMMOH OauioB TIO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBas peUTHHroBast olieHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJHHTCIIbHBIX 0anIoB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalluu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI[yeMaH mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS CoonzeTcIBne Onpenenenue onenin
3aJJaHUuA TPAAHUUHOHHOHU OLICHKE

90%+100% «OTIUIHO» OTnuyHOE IOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHMUS, OTJIMYHBIE YMEHUS U BJIaJICHUE ONBITOM MPAKTUYECKO AesITeTbHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00ydeHUs CHOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJMYECTBOM OAJIOB, OJU3KIM K MAKCUMAIBHOMY

70% - 89% «Xopomoy» JlocTaTovHO MOJHOE IIOHMMAaHUE MIPEIMETa, XOPOIINE 3HAHUS, YMEHUS H OIBIT IPAaKTUYECKOH NesITeIbHOCTH, HEOOXOMMEIC PE3YIIbTAThI
00yueHust CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJIbHBIM KOJHUYECTBOM OajlioB

55% - 69% «Y IOBIL» [IpuemiieMoe MOHUMAaHKE TIPEMETA, YIOBICTBOPUTEIBHEIC 3HAHUS, YMECHUS U OIBIT MIPAKTUIECKOH NesATeTbHOCTH, HEOOXOIMMEIC PE3yIbTaThI
00yueHMs c(OPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HAX OIICHEHO MHHAMAIEHBIM KOJIMYECTBOM OAJLIOB

0% - 54% «HeynoBin.» PesynbTarel 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHMSIIM




[IIxana ny1s1 OIEHOYHBIX MEPOINPUSITUHN HK3aMEHa

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
3aJaHUH SK3aMeHa a1 TPaAMIHOHHOIi OlleHKe Onpeneacnue ouenkn

90%+100% 18 +20 «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BIIaJ€HUE ONBITOM MPAKTUYECKOIl AesITeIbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJITOB, OIM3KAM K MAKCHMAIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEeIMETa, XOPOIIHEe 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0alIoB

55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHUS U OIIBIT IPAKTHIECKON AeITENbHOCTH, HEOOXOIUMBIC
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIlIIOB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb TUNMOBBIX 3aaHUI

OueHo4HbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. 3amura tabopatopHoii paboTel | 1. MeToab!l OIIeHKH KadyecTBa epeXoHOTO mpoiecca?

2. MeToIp1 OIICHKH YCTOMYMBOCTH CUCTEMbI aBTOMATHUECKOTO YIIPaBICHUS ?
3. Kak oTK/IOHEHUE MUTAOIIEH CeTH BIUSET HA KAUeCTBO IEPEXOIHOTO MpOoIecca sl pesieiHo-
KOHTaKTOPHOI CHCTEMBbI aBTOMATHYECKOTO YIIPABICHUS BBIITOJIHEHHOU 110 MPUHIUITY:

® BpEMEHU

® TOKa

® CKOpOCTH

2. 3ammTa npakTuaecko padotsl | Bompockr:

1. TTopsinok cuHTE3a peryasTopa 1l CUCTEMbl, HACTPOCHHOI Ha MOJYJIbHbIN ONTUMYM?
2. Ilopsiiok CHHTE3a PeryisTopa JUisi CHCTEMBI, HACTPOSHHOW Ha CHMMETPHUYHBINA ONITUMYM?
3. OcoOEHHOCTH CHHTE3a PEryJIiTOPOB JUIi MHOTOKOHTYPHBIX CHCTEM aBTOMAaTHYECKOI0 yIIpaBJICHUs?

3. Tect

1. Opranuzanus npoiecca 3JeKTPOMEXaHNUYECKOT0 TPeoOpa30BaHus YHEPTUH, 00ECIIEUNBAIOIIETO
TpeOyemble pexXUMbI pabOThI TEXHOJIOTHYECKUX MAIIMH U MEXaHU3MOB B YCTAHOBUBIIUXCS U
IIEPEXOAHBIX PEXKUMAX.

e Uudopmuponanue
e [loctpoenue
e VYnpasieHue
e ConpsoxkeHue

2. Komrurekc TpeOoBaHMIA, ONIPEIEISIONINX TOBEICHUE CHCTEMBI B YCTAHOBUBIIMXCS U TIEPEXOTHBIX

nporeccax npu oTpaboTKe 3aJaHHOTO BO3JICHCTBUS




OueHouHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

e KauecTBO crcTeM aBTOMATUYECKOTO YIIPABICHUS
e KonM4ecTBO CUCTEM aBTOMAaTUYECKOIO YIIPABICHUSA
e  DBBICTPOAECHCTBHE CUCTEM aBTOMATUYECKOIO YIIPABICHUS
e AcTaTu3M CUCTEM aBTOMAaTHUYECKOI'O YIPaBICHUS
3. IlpencraBneHune 00bEKTa PETyIUPOBAHUS B BUIE MOCIIEIOBATEIBHOTO COCIMHEHHS 3BEHBEB,
BBIXOJHBIMU KOOPAMHATAMU KOTOPBIX SIBJISIFOTCSI HEKOTOPBIE CYILIECTBEHHBIE KOOPIUHATHI,
OTHOCHTCS K IIPUHLIUILY ...
e [logunHEHHOrO peryiInpoBaHus
e  VIPOILIEHHOTO PETYINPOBAHUS
e (CJI0)KHOIO PEeryJaupoBaHus
e Jloaxkir04EHHOTrO peryaupoBaHus
4. Vkaxure, K KAKOMY KPUTEPUIO ONITUMHU3ALMYA OTHOCUTCS MPEACTaBIECHHAs MepeaaToyHast
byHKIUA?

p4r +1
W(p) = -

p2872(p7, +1)
CHUMMETPHUYHBIN ONTUMYM
MoaynpHBIN ONITUMYM
JInHEeNHbIN ONITUMYM

e [IponopuuoHaIBHBIN ONTUMYM
5. VYkaxwure, K KAKOMY KPUTEPHUIO ONITUMH3AIMKA OTHOCUTCS MpeICTaBlIeHHAas epeaTouHas

byHKIUA?
W(p) =

1
p2Ty(pTy +1)
o (CHUMMETPUYHBIN ONITUMYM
e  MoaylbHBII ONTUMYM
[ ]

JInHenHbIN ONITUMYM
e lnTerpanpHbIil ONTUMYM

OKk3ameH BapuanT Ounera

Bompocsr:

1. CucteMbl aCHHXPOHHOTO AEKTPONPUBOJIA C YACTOTHO-TOKOBBIM BEKTOPHBIM PErYIMPOBAHUEM
CKOPOCTH. Cunres u OINITUMHU3AIUA KOHTYpa TOKA. MeTO)II/IKa, XapaKTECPHUCTHUKH, ITOKA3aTCIIN Ka4€CTBa




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

peryJIupoBaHusl.

2. [ToBbIlIeHUE TOYHOCTH CIEASAIIUX CHCTEM YIPABICHHUS MOJIOXKEHHUAM ITyTeM MPUMEHEHUS
KOMOMHHPOBAHHOTO YIPaBICHUSI.

3. 3amava. B 3aMKHYTO# crcTeMe ¢ CYMMUPYIOIIEM YCHUITUTENIEM M OTPUIIATEeIbHOW 00paTHOM CBS3BIO 11O
CKOpOCTH, paboTaBIIel B YCTAHOBUBIIEMCSI PEKHUME CO CKOPOCTHIO PAaBHOU ® = 52¢7, MPOU30IIET
00pBIB 00paTHOM CBsI3H. UTO MPOU30MIET CO CKOPOCTHIO BPAILICHUS ABUTATEIS?

Homunansuele nannele npurarensd: P, = 2,5 kBt, U, =220B, I,=14,1 A R;u=1,37 OM, 0y = 104 c‘l,
J=0,07 kM2 ; mpeobpazosarens — K, =22, T, = 0,003 ¢, cymmupytromero ycunutens - Ky = 10.
OTBeTHI:

1. Ocranercs 6e3 U3MEHEHHS.

2. JIocTUTHET MpeneabHOro 3HaUeHUs, OMpeIesieMOro OTpaHHYEHUEM BBIXOIHOM 3/1C mpeoOpa3oBaTens
3. JlocTUTHET HOMHUHAJILHOTO

4. YMEHBIINTCS 10 HYJIEBOTO 3HAYCHHUSI.

5. Mertoanueckne yKazanus o npoieaype oleHuBaHus

OueHoYHbIE MeponpusaTHus

Hpouenypa NpoBeICHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

3amuTa 1a00opaTOpHON PabOTHI

Ot1uét hopMHUpPYETCS KAKIBIM CTYJACHTOB B 3JIEKTPOHHOM BHJIE TI0 MEPE BBITIOJIIHCHUS JTaO0PaTOPHOIA
paboThI B 3JIEKTPOHHO# cpesie MoaeupoBanust Mablab Simulink. ITo 3aBepiieHnn BbIMOTHEHHS
HpernoaaBaresb OLEHHBACT OTUYET U 33/1a€T 3 MPOBEpOUHBIX Bompoca. [1ociie 0TBETOB Ha BOMPOCHI
3amuTa 0Tuéra 3aKOHYeHa. PacrnevaTanHblil OTYET CTYICHT MPUHOCHT Ha CIIEIYIONIee 3aHsTHE.

3anmra npakTH4ecKkoil paboThl

B xoxe mpakTtuueckoit paboTel cTyneHT (opmupyer oT4€T B cBOOOIHON (hopMme B BHJE 3amuced H
pacy€ToB, UCTIONB3YA TeTpadb. [l0 OKOHUAHWY MTPAKTUYECKOTO 3aHSATHS MPENOAaBaTeNb 3a0aET KaXIOMY
CTYJEHTY 2 BOIPOCA M OIEHUBAET KAU€CTBO BBHIMOJIHEHUS PAOOTHI.

Tect

TecTbl Opranu3yroTces 2-Msl CIIOCo0aMHu:

1. Tect mpoBOAMUTCS B paMKax JIEKIIMOHHOTO 3aHATUS. KaXKIblil CTYACHT MoJydaeT 3aaHusl B BUJIE
pacrnieyaTaHHbIX JUCTOB. [10 uCcTeYeHM BpeMeHH, OTBEIEHHOTO Ha TeCT (TIojyaca) 00yJaromuiics ciaét
TECTOBOE 3aJ[aHKe Ha IPOBEPKY MpernoaaBaTento. [IpenogaBaTens OlleHUBAeT KAYECTBO BHITIOTHEHUS
3a7aHus.

2. TecT mpoBOIUTCS B paMKax OHJANH-Kypca «PexuMbl paboThl CUIIOBBIX MOIYIIPOBOTHUKOBBIX
npeobpaszoBareneii» Ha matdopme stud.Ims.tpu.ru. B koHIe kaxxoro pasaena Kypca HMeeTCst
KOHTPOJIHPYIOIMIUN OJIOK, cofepKaiiuii TecThl. [0 OKOHUaHUU U3yUueHUs pasjiena KaX/Ibli CTyIeHT
HpOXO}II/IT npe;lnaraeMLIe OHHafIH-TeCTBI, HpOBepfleMLIe ABTOMATUYCCKU. Pe3yJ'H)TaTBI TeCTI/IpOBaHI/IH,
0TOOpaXEHHBIE B OHJIAIH-KYypCe, MpernoaBaTellb 3aHOCUT K ce0e B )KypHall.




OueHoYHbIe MeponpusTHS Hpoueuypa NMPOBEACHNUS OLICHOYHOI0 MEPONPUATHA W HeOﬁXO)ll/lele METOAMYECCKHE YKAZAHUA

OK3aMeH DK3aMeHAIIMOHHBIA OMJIET COAEPKUT 3 3amanus — 2 Borpoca u 1 3amava. Kaxxaplii BOIpocC OlleHUBAETCS
B 5 OGayunoB. 3anava ouenuBaercs 10 6amnos. CtyneHTam gaércs 2 yaca Ha noArotoBky. [Tocne sToro
OTBETHI MPUHUMAIOTCS B TUCbMEHHOM BHjIe. Jlaiee cieayer ycTHOe cobeceioBaHue, B XO€ KOTOPOTO
npernoaBaTelb 33aéT TOTOTHUTEIHLHBIC BOIIPOCH B paMKax Omiiera. B pe3ynbTrare BEICTaBISICTCS

OLIEHKA.




