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1 BBenenue

Pabouas nporpamma u (OHI OLIEHOUHBIX CPEJICTB IUCHHUILIMHBI «CUCTEMbI YIpaBICHUS
JIEKTPOIIPUBOAAMU» COCTABJIEHBl B COOTBETCTBMM C TpeOOBaHUAMM (heAepalbHOrO Tocyaap-
CTBEHHOTO 00pPa30BaTEeNBbHOIO CTaHAAPTa, YTBEPXKIACHHOTO MpukazoM MuHoOpHayku Poccuii-
ckori @enepanuu ot 28.02.2018 Ne 144, m ocHOBHOHM mpodeccrnoHaabHON 00pa30BaTEIHHON
IPOrpaMMbl HOJATOTOBKH «OJIEKTPONPUBOA M aBTOMAaTHKa» IO HANpPAaBIEHUIO IOArOTOBKU
«13.03.02 DyiekTpo3HEPTETUKA U DIICKTPOTEXHUKAY.

IIpakTHyeckasi MOATOTOBKA pealM3yeTcsl Ha OCHOBE:

ITpodeccnonanshsiit crangapt 40.180 «CIIELIUAJIMCT B OBJIACTU [TPOEKTUPO-
BAHIA CUCTEM SJIEKTPOITPUBO/IA».

O6o006menHas TpynoBas ¢dyakuus: A OdopmieHrue TEXHUUECKOW JOKYMEHTAIIMN Ha pa3-
JUYHBIX CTAAUAX pa3pabOTKH MPOEKTa CUCTEMBI AJIEKTPOIIPHUBOIA.

H3-2 [lpaBuna coctaBieHUss TEXHUYECKOTO 3aJaHUS HAa Pa3pabOTKy MPOEKTa CHCTEMBI
AJIEKTPONPUBOA.

ITpodeccnonanshsbiit crangapt 40.180 «CIIELIUAJIMCT B OBJIACTU [TPOEKTUPO-
BAHIA CUCTEM SJIEKTPOITPUBO/IA».

O6o06mennas Tpynosas pyakius: B Pa3paboTka oTAenbHBIX pa3/ieroB MPOEeKTa Ha pas-
JUYHBIX CTaJAHUAX IPOECKTUPOBAHUS CUCTEMBI DIIEKTPOIPUBOAA.

H3-1 TpeboBanus 3axkonoaarenbcTBa Poccuiickoit denepanyy 1 HOPMATUBHBIX IPaBO-
BBIX AKTOB, HOPMATHBHBIX TEXHUYECKUX M HOPMATUBHBIX METOINYECKUX JOKYMEHTOB K YCTPOMU-
CTBY CHCTEMBI eKkTponpusoaa, HY-4 IIpumeHsaTs cucteMy aBTOMaTU3UPOBAHHOTO ITPOEKTHPO-
BaHU Ul pa3pabOTKK rpaMuecKuX 4acTel OTIAENbHBIX Pa3/eioB MPOEKTa HA Pa3INYHBIX CTa-
JUSX IPOEKTUPOBAHUS CUCTEMBI 3JIEKTPOIIPUBOJIA.

3amayn JUCHHUILINHGI - ®opmupoBaHUEe HABBIKOB BIAJCHUS B 00J1aCTH aBTOMaTH3UPOBAH-
HBIX CHUCTEM YIIPaBJICHUS JIEKTPOIPUBOJAMHU, aHAIIU3, CHHTE3 U
MMPOCKTUPOBAHUE CUCTEM aBTOMATU3HUPOBAHHOTO JIEKTPOIPUBO/IA.

OcHoBHble pazgensl /| - O6mue ceenenus o CYOII

TEMBI JUCIAILINHEI - Pazomknyteie CYIII

- 3amkHyTble CYOII MOCTOSHHOTO TOKA

- 3amknayThIe CYDII Ha 6a3e aCHHXPOHHOTO JIBUTATEIS
- 3amkHyTBIe CYDJII Ha 6a3e CHHXPOHHOTO ABUTaTENs
- CYDII cnenyanbHOr0o Ha3HAYCHUA

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUILIMHE (MOY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIeTeHIUI

[Ipouiecc uzydyenus: nucuumiuHbl «CUCTEMBl YIPaBICHUS 3JIEKTPONPUBOIAMUY HAIPaB-
7eH Ha (GopmupoBaHUE cleAyromuX KoMreTeHnui B coorBeTcTBUU ¢ PI'OC BO u ocHOBHOIMA
oOpa3oBaTenbHON mporpaMmMoii (Tabnmua 1):

Ta6mmia 1 — KomneTeHuu u "HANKATOPHI UX TOCTHKCHUS

Kon u HanmeHoBa- WNHIuKaTOphl TOCTUXKEHUS [Tnanupyemble pe3yapTaTbl 00ydeHUs
HUE KOMIIETEHIIUU 10 JUCLIUILUIMHE

[IpodeccnonanpHbIC

[TK-2 Criocoben I1K-2.1 3Haer npaBuia cocTaB- | 3HaTh METOJMKH BBITIOJHEHHUS pacué-




pa3paboTke KoM-
TUIeKTa KOHCTPYK-
TOPCKOH JOKYMEH-
TaI[HA SCKU3HOTO,
TEXHUYECKOTO U pa-
0ouero MPOEeKTOB
CHCTEMBI AJIEKTPO-
NpUBO/IA

JICHUS ¥ BBITIOJIHEHUS TEXHUYE-
CKOTO 3aJ]aHusl Ha pa3paboTKy
MPOEKTa CUCTEMBI DIIEKTPOIIPH-
BOJIA

[IK-2.2 YmeeT ocymiecTBIsATh
cOop, 00pabOTKy 1 aHATHN3
CIPaBOYHOU U pedepaTUBHON
nHpopmaruu 06 000pyIOBaHUHT
JUTSL HAITMCAHUS IOKYMEHTOB,
IIPOBEJICHUS PacY€TOB, BBINOJ-
HEHUS TEKCTOBBIX U Tpadude-
CKHX pa3JieoB MMPOEKTa CUCTe-

TOB IPOEKTA 10 Pa3pabOTKe CHCTEMBI
YIPaBJICHHUS SIEKTPOIIPUBOIAOM IS
o0ecrieyeHus TpeOYEeMBbIX PEKUMOB U
3a/IaHHBIX IAPAMETPOB TEXHOJIOTHYE-
CKOTo Iporecca

VYMeTh BBIIONHATH PacyéThl MPOEKTa
10 pa3paboOTKe CUCTEMBI YIPABICHUS
ANIEKTPOIPHBOJIOM ISl 0OECTICUCHHUS
TpeOyeMbIX pEKHMOB U 3aJJaHHBIX I1a-
pPaMeTpOB TEXHOJIIOTHYECKOTO MTPOLIEC-
ca

BriasieTh HaBbIKaMH BBITIOTHEHHUS

MBI 3JIEKTPONIPUBOAA
I1K-2.3 Bnageet HaBRIKaMU
o opMIICHHUS Pa3IeIOB KOM-

TEXHUYECKOTO 3aJaHMsI POEKTA 10
pa3paboTKe CUCTEMBI YIIPaBICHUS
AIIEKTPOIPUBOIOM JUIsl OOECTIeUCHHS
IJIEKTOB KOHCTPYKTOPCKHUX J0- | TPEOYEMBIX PEKUMOB U 3a/laHHBIX Ta-
KYMEHTOB 3CKU3HOTO, TEXHUYE- | paMETPOB TEXHOJIOTHYECKOTO MPOIIeC-
CKOT'0O ¥ paboyero MpoeKToB CU- | ca

CTEMBI DJIEKTPOTIPUBOA

3 MecTo JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuumimHa «CUcTeMbl yIIpaBIeHUS JIEKTPONPUBOAAMM» U3ydaercs Ha 3, 4 kypce, 6, 7
cemecTpe.

JlucuumiuHa BXOAUT B cocTaB Omoka 1 «/[uciurummHel (MOAYIHM)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

Jl7isi OCBOEHUS TUCITUTUIMHEI HE0OXOUMBI 3HAHUS, YMECHHSI, HABBIKU W / WJIM OIBIT TIPaK-
TUYECKOW JesATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOLECCe HU3YYEHUS NUCUUIUIMH / TMPaKTUK:
«MHUKpONIpOLIECCOPHBIE yCTpOWcTBa cucteM ymnpasineHus», «b1.B.JIB.01.01 Onexrpuueckuit
npuBo», «b1.B./IB.01.02 OcHOBBI TE€OpUH 3IEKTPONPHUBOIAN.

3HaHMs, YMEHUS W HABBIKH, CHOPMHUPOBAHHBIC MPU W3YYCHHUH AUCHUTLTHHBI «CHCTEMBI
yIpaBICHUS AJIEKTPONPUBOAAMUY, OyAYyT BOCTPEOOBAHBI PU U3YYEHHUH MOCIEIYIOMIMNX TUCIIH-
winH: «IIpoexkTupoBaHHE >IIEMEHTOB AaBTOMATHU3HPOBAHHBIX cHuCTeM», «lIpon3BoacTBEeHHAs
IpakTHKa (TEeXHOJOrMYecKas MpakTuka)», «IIpon3BoACTBeHHAs MpakTHKa (MPeATUIIIOMHAas
IIPAKTHKA).

HucuunnuHa «CucteMbl yrnpaBieHHUS 3JEKTPONPHUBOJAMU» YaCTUYHO DPeau3yeTcsl B
¢dopme mpakTHUecKO MoAroToBKU. [IpakTHyeckas MoAroToBKa OPraHU3yeTCsl MyTeM IMpOBEe-
HUS / BBIMOJTHEHUS JICKIIUH, MPAKTUYECKUX 3aHITUIA U KypCOBOTO MPOEKTA.

Jucuummuaa «CUCTeMBbl yIpaBIEHUS AJIEKTPONPUBOAAMH» B paMKaX BOCHHUTATEILHOM
paboThl HampaBieHa Ha (GOPMHpPOBAaHHE Yy OOYYArOUTUXCS AKTMBHOM TPakIaHCKOW TO3MIUH,
yBa)KEHHs K MpaBaM U cBOOOJIaM YeloBEKa, 3HAHMS MPABOBBIX OCHOB M 3aKOHOB, BOCIIUTaHHE
YyBCTBAa OTBETCTBEHHOCTH WJIM YMEHHSI apryMEHTHPOBATh, CAMOCTOSTEIbHO MBICIUTh, pa3BUBa-
€T TBOPUYECTBO, NPOPECCUOHATLHBIE YMEHHS WJIM TBOPUECKU Pa3BUTON JTMYHOCTH, CUCTEMBI 0CO-
3HAHHBIX 3HAHUN, OTBETCTBEHHOCTH 32 BBHIMOJHEHHE YU€OHO-ITPOU3BOICTBEHHBIX 3aJaHU U T.JI.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMI4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aloluXxcs ¢ NpenojaBa-
TeseM (10 BHAaM y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4arommxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI cocTaBisieT 9 3.e., 324 akaj. 4ac.
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Pacnpenenenue o0bemMa AUCHUIUIMHBI (MOAYIISI) IO BUJAM Y4eOHBIX 3aHSATHI MpelCcTaB-

JIEHO B Tadymue 2.

Tabmmma 2 — O0beM TUCIUTIITUHBI (MOYJIs1) TIO BUAAM YUEOHBIX 3aHITHI

O0BEM AUCHUIUINHEL

Bcero akanemu-
YECKUX YacOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 324
KonrakTHasi aynuropHasi padora o0yyarommxcs ¢ npenoaasareiem (mo | 124
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

B Tom umncJe:

3aHATHA JEeKIMOHHOTO THNA (JIEKIIMM U WHBbIE y4eOHbIe 3aHATUSA, Mpeny- | 56
CMaTPUBAOIIKE TPEUMYIIECTBCHHYIO Tiepeaady yueOHoW nHpOopMaIuu Te-
JarOTHYECKUMH paOOTHUKAaMHU), B TOM YHCIIe B (OpME MPAKTUIECKOMN T0]I-
TOTOBKH: 4%
3aHATHA CEMHHAPCKOIr0 THUMA (CEMUHApPbI, MPAKTUYECKHUE 3aHATHUS, Mpak- | 68
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMbI U HWHbIE aHAJIOTUYHBIC 3a-
HATHS), B TOM YHCclie B (popMe MPaKTUUECKOM MOATOTOBKH: 2%
CamocrosiTesibHasi padoTa 00y4alIIMXC M KOHTaKTHasA padora, Bkito- | 200
Yaromiasi TPYMIOBbIE KOHCYJbTAllUU, WHIANBUAYAIbHYIO padoTy o0ydaro-
HIMXCS C TMpernojaBaTessiMU (B TOM 4YMCIE WHIUBUIyajbHble KOHCYJbTa-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpele By3a

[TpomexxyTounast arrectarus ooyqaronuxcs — 3ader ¢ orneHkou (2), Kypco- | 0

BOM IIPOEKT

5 Coaepxanne TUCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJ1eMUYEeCKHUX YaCOB U BU/I0B YUeOHOM

padoThI

Tabnuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOJTYIIS)

HaumenoBanue pa3nenos, TeM 1
coJiepKaHue MaTepHraia

Bupl yueOHO# paboThI, BKIIFOYAsi CAMOCTOSATEIBLHYIO pa-
00Ty 00yJaromMXCcsi ¥ TPYJOEMKOCTH (B 4acax)

KonraktHas paboTa npernojgasatess ¢ 00y4daro- CPC
HIUMHUCS
Jlexuun Cemunapckue | JlabopatopHsbie
(mpakTHUYecKue 3aHATHUS
3aHATHUSA)
6 cemecTp

Oo0mue ceegenusi 0 CYIIL 10
Hasnauenne u pynkiuun CYDII.
Knaccudukanus u crnocoObl omnu-




canus CYOII. IlpuHuumne! nocrpo-
eqgusa CYDII. OOmue cBeneHus 00
AJIEKTPOIPUBOJIAX C YIPABICHHEM
0 KECTKOM mporpamme. Peneiino-
koHTakTopHble CYOII. /{uckper-
Ho-stornueckue CYOII: matemarn-
YECKOE OMMCaHUe; METO/Ibl CHHTE3a
CVYDIII; mocTpoeHue quCKpETHO-
noruyeckux CYDIII Ha ocHOBE

U (GPOBBIX Y3J10B. 3aIUTHI JIEK-
TPONPUBOJIOB: aBAPUUHBIE PEKHU-
MBI, TPUYMHBI BOSHUKHOBEHUS, MO-
CJI€/ICTBUS; BUJIbI 3ALIUT JIEKTPO-
MPUBOJIOB.

Cunte3  peneiiHO-KOHTAKTOPHBIX
CXEM YIpaBJICHUs JBUTATEIIEM I10-
CTOSIHHOI'O TOKaA.

UccnenoBanue peneitHO-KOHTAK-
TOPHOM 3aIIUTHI AIEKTPOIIPHUBOIOB.

Peneitno-konTakTopHpie  CYOIL:
(GyHKINU peneiiHO-KOHTaKTOPHBIX
CUCTEM YIpaBJICHUS;, IPUHLIUIIBI
noctpoenuss CYDIl nHa peneitHo-
KOHTaKTHOM amnmapaType; CpaBHH-
TeNbHAsI OLEHKA IPUHLIUIIOB.

IIpoexTrpoBaHue peserHo-

KOHTaKTOPHOM CXEMBI yIIPaBJICHHUS.

24

PazomknyTbie CYIII.
PerynupoBanue CKOpOCTH 3J€K-
TPOIIPUBOJIa TIOCTOSTHHOTO  TOKa!
peryaupoBaHue M0 BO3MYIICHUIO U
0 OTKJIOHEHHIO TMPH IOMOIIH
yIpaBiIseMbIX —IpeoOpa3oBaTeeit
MOCTOSIHHOTO TOKA;

TexHuueckasi peajiuzanus perys-
TOpPOB; 00aCTU MPUMEHEHHUS U pe-
KOMEH/IAIMH T10 BBIOOPY CTPYKTY-
pb1 CYDIII nns perynupoBaHus He-
CKOJIBKUX KOOpJIUHAT*

CocraBnenue, cOOpKa 1 HaJlaaKa
CXEMbI aBTOMATHUYCCKOI'O ynpaBne-
HUS aCHHXPOHHBIM 3JICKTPOTIPH-
BOJIOM Ha OECKOHTAKTHEIX JJIEMEH-
Tax

Meronukn pacuera pa3zoMKHYTBIX
CUCTEM YIIPaBJIEHUS 3JIEKTPOIPH-
BOJlaMU ITOCTOSIHHOTO TOKA.

[IpyHIMNMATBHBIE AIEKTPUYECKUE,

2%

20




(GyHKIIMOHATTBHBIC U CTPYKTYpPHBIC
cxembl CYDOII; MaTeMaTH4ecKne
mozenu CYOII, nuHeapuszanus u
ynpoiieHue Moaenei. [IpuHimmne
noctpoenusa CYOII

3amkHyThie CYIII mocTostHHO-
ro TOKa.

CucreMbl ¢ CyMMHPYIOIIUM YCH-
JUTENEeM: peaju3alusi mpolecca
CYMMHPOBAHHSI HECKOJIBKUX BXO[-
HBIX CUTHAJIOB; TUIIOBBIE OOpATHBIC
cBsi3u o ckopoctu, DJC, TOKy,
HANPSDKEHUI0, OCOOCHHOCTH UX pe-
anuzanuu; GOpCUPOBKU U OTCEUKH;
CTaTUYECKUE U JMHAMHYECKHE Xa-
paktepuctukun CYDIII, ocHOBHbIE
aCMEeKThl MPOEKTUPOBAHUSL TaKUX
CYOII*

CucreMbl MOAYMHEHHOTO PETyJIn-
pOBaHUs KOOPAMHAT: HACTpOHKa
BHYTPEHHET0 KOHTYpa, ONTHMH3a-
[Usl AMHAMUKH, TPEOOBAHUS K XKe-
naemou JIAX; ctaHnmapTHbIE
HAaCTPOUKHU PETyJIATOPOB HA TEXHHU-
YECKUW U CHMMETPUYHBIN ONTH-
MyM; HACTpPOWKa BHEUIHETO KOHTY-
pa; IMHAMUYECKHE XapaKTepUCTH-
KH.

HccnenoBanue XapakTepUCTUK OJ-
HOKOHTYPHOHM CHCTEMBI CTa0OHIIu-
3allUM CKOPOCTH C IOCJIE€A0BaTElNb-
HOM KOPpEKLUEN.

UccnenoBanue HeNpepbIBHOW CH-
CTEMBI CTAOUITN3aIUU CKOPOCTH C
CYMMUPYIOIIUM YCHIIUTENIEM.
HccnenoBanue cucTeMsl TUPH-
CTOPHBIH BBIIPSMUTENb-/IBUTATENb.
OKCHEpUMEHTAILHOE OIPENIEICHHE
apaMeTpoB OOBEKTOB yNPaBJICHUS
B CUCTEME JIEKTPONIPUBOJA IOA-
YUHEHHOT'O PETYJIMPOBAHUS.

Anamu3 u cunte3 CYDIII ¢ cymmu-
PYIOLIUM yCUTIUTEIEM.
MopaenupoBaHHue CUCTEM yITpaBJie-
HHUS DJIEKTPOIIPUBOAAMHU C CYMMH-
PYIOIIUM YCUIIUTEIIEM.

18

2*

18

36

HUTOI'O no aucuuniuxe (6 ce-
MecTp)

32

32

80




7 cemecTp

3amknyTeie CYOJIlI na 0a3ze
ACHHXPOHHOI0 IBUTATEJIsI.
OCOOCHHOCTH aCHHXPOHHBIX 3JICK-
TPOIIPUBOJIOB: OCOOEHHOCTH aCHH-
XPOHHOTO JIBHTAaTeNsl Kak OOBeKTa
yIIpaBJICHUS; KIACCU(PHUKAIMS CIHO-
COOOB peryimpoBaHUs KOOPAWHAT
ACUHXPOHHOI'0 3JICKTPOABUIATCIIA,
JOMYIICHHSI, TPHHUMAEMbIC TIpU
noctpoennn CYOJII Ha 6aze acuH-
XPOHHOTO JIBUTATEIIS.
PerynupoBanue KoOpaMHAT H3Me-
HCHHEM HAIpsDKCHUS: YIpaBIICHUE
ACUHXPOHHLIMU JIBUTATCIISIMU  PC-
TYJIMPOBAaHUEM HANPSHKCHHUS CTa-
TOpa; YIPABIECHUE ACUHXPOHHBIMU
JIBUTATEIISIMU peryaupoBaHHEM
HaIPSHKCHUST POTOPA.

CkasipHOE YacCTOTHOE YIIpaBlie-
HUE:  Pa3OMKHYTBIE  CHUCTEMBEI
yrpaBJICHUA, 3aKOHbI YaCTOTHOI'O
pEeTyJIUpOBaHMs, 3aMKHYTHIE CH-
CTEMBbl YIPaBICHUS C OOpaTHBIMH
CBSI3SIMU 110 CKOPOCTH, 110 TOKY, IO
CKOJIBXXCHHUIO, OIITUMAJBbHBIC CH-
CTEMBI YaCTOTHOTO YIPaBJICHHUSI.
YacToTHO-TOKOBOE yIpaBJICHUE!
0COOEHHOCTH CHUCTEM YaCTOTHO
TOKOBOI'O YIIpaBJICHUS, OCHOBHBIC
CIoCcoObI KOPPEKITUH; CITIOCOOBI pe-
aMU3aIii UCTOYHUKA TOKA; THUIIO-
BbIE CTPYKTYPBI CHCTEM YaCTOTHO-
TOKOBOI'O YIIPaBJIEHUS

W3ydeHue mabopaTOpHOro cCTEHAA
«III-HK»

N3ydyeHne  HSIEMEHTOB  CHUCTEM
YIPaBJICHUS 3JIEKTPOIPUBOAA.
N3yuenune BIUSHUS TUITA OOpaTHOM
CBSI3M HA CTaTHMYECKUE U JUHAMHU-
YECKHE XAPAKTEPUCTUKU 3aMKHY-
TOW CHUCTEMBI.

HccenenoBanue CUCTEMBI TOIYH-
HEHHOTI'O PETYJIMPOBAHUS C BHEIII-
HUM KOHTYPOM PEryJIUpPOBaHUS
CKOpOCTH

Pacuer CYDII mOoCTOSIHHOTO TOKa
3aMKHYTOTO THIIA.
Pacuer CYDII moCTOSIHHOTO TOKa

12

10




3aMKHYTOTO THIIa C CYMMHpYIO-
UM YCHJIUTEIIEM.

Pacuer u npoextupoBanue CYOII
MOCTOSIHHOTO TOKA C MOJYUHEHHBIM
pEryIHupOBaHUE KOOPIAUHAT*
Pacuer CVYDOII 3amkHyTOro THMa
no cucreme TPH-AJ]

2*

Ananmuz 3ananuii Ha KII u mogbop
TEXHUYECKON IUTEpaTyphl MO Te-
matuke KII.

AHanu3 M pacyeT CUIOBOM 4YacTu
CYOIL.

Crpykrypsl CYDJII acMHXpOHHBIM
JBUTATENIEM TpU YIPaBICHUH W3-
MEHEHUEM HAIPSKCHHSI.

Pacuer u mocTpoeHne cTaTHYecKux
XapaKTepUCTUK CHJIOBOM  YacTu
3JIEKTPONPUBOJIA U BCEH CHCTEMBI B

LIEJIOM.
CocraBieHHEe CTPYKTYPHOI CXEMBI
aneKkTponpusoja. Pacyer
JAUHAMHUYCCKUX PCKUMOB
3IIEKTPOIPUBOJA.

50

3amknyrbeie CYJII na 0a3e cuH-
XPOHHOIO IBUTATEJISI.
CUHXpOHHBIE  AJIEKTPOINPUBOJIBL:
perynupoBaHue BO30YXKICHHS; Ya-
CTOTHO-TOKOBOE  PEryJIHpPOBAHUE
MOMEHTa CHHXPOHHOIO JJIEKTPO-
JIBUTATENS; YIPABJICHUE CUHXPOH-
HBIM 3JIEKTPOIIPUBOJIOM C PEryiu-
pOBaHHUEM IMPONOJIBHOM H IIOIe-
pEYHOM COCTaBJISIONIMX TOKAa CTa-
TOpAa.

DNeKTponpuBOAbl Ha 0aze BEH-
TUJIBHOTO JBHUTATENSI: OCOOCHHOCTH
KOHCTPYKIIMU BEHTWJIbHBIX JIBUTA-
TeJel; CTPYKTypa CUCTEMbI YIpaB-
JICHUSI U HACTPOMKHU PEryJsTOPOB
JUISL  DJEKTPONPHBOAOB Ha 0aze
BEHTUJIBHBIX JIBUTATEICH.

Hccnenosanyue CHUCTEMBI IOAYH-
HEHHOI'0 PEryjlMpoOBaHUs C BHEII-
HAM KOHTYpPOM PETYJHPOBaHUS
HaIpsOKEHUS.

UccnenoBanue 3aMKHYTOM CHCTe-
Mmbl «IIpeoOpazoBarens 4acTOTHl —
ACHHXPOHHBIN JIBUTATEIb




Pacuer u BBIOOp mapameTpoB mpe-
oOpa3oBaTelnss 4acTOThl JUIsl CHCTe-
MBI YaCTOTHOT'O PETYIMPOBaHUS

CuHTe3 perynsiTopoB U pacueT ux
apamMeTpoB.

MonenupoBanue MEePEXO0IHBIX
MPOIIECCOB 3JEKTPOIPUBOJA B JIH-
HEapu30BaHHOM CHCTEME yIpaBJe-
HUSL.

10

30

CY3JIl cnenMa/IbHOTO Ha3Haye-
HHSL.

VYipasineHue IOJ0KEHUEM U Clle-
JIIMe JIEKTPOIPUBOABL: 3aJauu
NO3ULIMOHUPOBAHUS M CIEKEHUS,
TpeOOBaHUS K DIIEKTPOIPUBOJAM;
TUIIOBBIE Y3JIbI CUCTEM YIPaBJICHUS
HNO3ULIMOHHBIM  3JIEKTPOIPUBOIOM
MIOCTOSIHHOTO U TEPEMEHHOT0 TOKa,
CTPYKTYPHBIE CXEMbl U OCHOBHBIE
BIIEMEHTBHI  CJEIAIIET0  AIIEKTPO-
IPUBO/A; CTaTUYECKHE U JMHAMU-
YEeCKHE XapaKTEPUCTHKH; CIIOCOOBI
HOBBIIIEHUS TOYHOCTH.
[IporpamMMHoOE ynpaBiieHHE:
KJIaccu(uKanus CUCTEM
IPOTPaAMMHOTO YIIPaBIICHUS;
00111as1 CTPYKTYpa CHCTEM
YHCIIOBOTO MPOrPaMMHOT0
YIPaBJICHUS; 0COOEHHOCTH
COIPSIKEHUS YCTPOUCTB YUCIIOBOTO
IPOTPaMMHOTO YIPABJIEHUS C
3JIEKTPOIIPUBOIOM; AJITOPUTMBI
paboTHI AIEKTPOIPHUBOIOB C
YKCIIOBBIM ITPOrPaMMHBIM
ylpaBJIEHUEM

MopenupoBaHue 4aCTOTHO PeETy-
JUPYEMBIX JIEKTPOIPUBOIOB

Pacuer ¢punpTpoB npeobpazoBare-
Jel 9aCTOThI C aBTOHOMHBIMH HH-
BEPTOpaMHU

MonennpoBanue NEPEXOIHBIX
MPOLIECCOB ANEKTPONPUBOAA C YUe-
TOM OTpaHU4CHUM.

Pa3zpaboTka npuHIUHATIEHON
CXEMBI YIIpaBJIEHUsI CUCTEMON
3JIEKTPONPUBOJIA U €€ ONHCAHUE.

40

HUTOI'O no aucuuniuxe (7 ce-
MecTp)

24

12

24

120
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HNUTOI'O no nucuunjinHe 56 12 56 200

* peastn3yercs B popMe MPAKTUIECKOM MOATOTOBKH

6 BueaynnTopHasi caMoCTOsITeIbHAS padoTa 00y4YaroImMXCcsl 10 AU CHUIIMHE (MOXY-
JI10)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENEHON PAaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICAYIONTUM PacTpeie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmura 4):

Tabnuua 4 — Pekomenayemoe pacnpe/esieHHe YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMmoHeHTBI caMoCTOATeIbHOM PadoThI Kosun4yecTBo 4acos
H3yyeHune TeopeTUYeCKuX pa3aeiaoB JUCIUILIAHBI 22
[ToaroroBka K 3aHATHUSIM CEMUHAPCKOrO THIA 28
[MoaroroBka u oopmiIeHHE KYpCOBOTO MPOEKTA 100
[ToaroroBka u opopmiieHne pacueTHo-rpaduueckoit padboTh 50

200

7 OueHoYHbIE CPeICTBA JI NPOBEACHNUS TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUILINHE (MOIYJII0)

@OoH/T OLICHOYHBIX CPEJICTB AJIS MPOBEICHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTalnuu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOIMMBIX IS
OIICHUBAHMSI PE3YIHTATOB 00yUYEHHUS IO TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUMYEeCKOe U HHPOPMAIHOHHOE o0ecTiedeHne TUCIUIIHHBI (MOTY-
JIs1)
8.1 OcHoBHast 1uTEeparypa

1. TepexoB, B.M. Cuctembl ynpaBieHHs 3JIEKTPONPUBOAOB: YueOHMK 1uis By30B / B.M.
Tepexo, O.U. Ocunos. — Mocksa : Akagemus.- 2008. — 301 c.

2. 3umun, E.H. ABromarnyeckoe yrpaBiieHHE 3JEKTpONpUBOgaMU: YyeOHOe mocoOue ams
BY30B M0 criell. "DJIEKTPONPUBOJ U aBTOMATH3aIlMs MPOMBIIIIEHHBIX ycTaHoBOK'"/ E.H.
3umun, B.U. fIkoBieB. — Mocksa : Bricmas mkona. — 1979. - 318c.

3. Ilankparos, B.B. ABTomaTnueckoe ynpasiaeHue 3iekTponpuBogamu. Yacts 1. Perynupo-
BaHUE KOOPJUHAT 3JIEKTPOMPHBOIOB TOCTOSHHOTO TOKa: yueOHoe mocobue / B.B. ITan-
kpatoB. — HoBocubupck: HoBocuOupckuii TocyaapCTBEHHBIM TEXHUYECKHH YHUBEPCH-
ter, 2013. — 200 c. // IPRbooks : »3lIeKTpOHHO-OMONHOTEYHAs CcHUCTEMA. —
URL: nhttp://www.iprbookshop.ru/45357.html (mata oOpamenus 25.05.2021). — Pexxum moctyma
O TOJIMUCKE.

8.2 JlomosiHMTEbHAS JIUTEpaTypa

1. CnpaBOYHUK 1O TPOSKTUPOBAHUIO ABTOMATU3UPOBAHHOTO 3JIEKTPOIPUBOJIA U CUCTEM
yIpaBiIeHUS TEXHOJIOTUYECKUMU TpolieccaMu. 3-e u3., nepepad. u gom. Iloxg pex.
B.M.Kpynosuua. - M.: Dneprousaar, 1982. - 416c¢.



http://www.iprbookshop.ru/45357.html
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2. CrnpaBo4yHMK MO aBTOMAaTU3UpOBaHHOMY 3iyiekTponpuBoay. Ilox pen. B.A.Enuceesa,
A.B.lllunsnckoro. - M.: DHeproaromuszaar, 1983.- 616c¢.

8.3 MeToauyeckune yKkazaHus 1Jisl CTYJ€HTOB M0 OCBOEHUIO AU CHMIIHHBI (TIPH
HaJTUYHH)
1. ConoBbeB, B.A. Cucremsl ynpaBiaeHHs JIEKTPOIIpUBOAaMY . JIaGopaTOpHBIA MPAKTUKYM.
/ B.A. ConoBbes, E.H. 3emnsuckas. - Komcomonbck-HaAmype: KHAI'TY, 2015. - 93c.

8.4 CoBpeMeHnbie mnpodeccHuoHANbHbIe 0a3bl JaHHBIX M HH(pOPMANMOHHbIE
CIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble PU OCYIIeCTBJICHUHN
0o0pa3oBaTe/IbHOIO Mpolecca Mo JMCHUIJIMHE

1) ZNANIUM.COM : »snaekTpoHHO-OMOnMOTeyHass cucrema : caiit. — URL:
http://www.znanium.com (zata obpamienus: 25.05.2021).
2) IPRbooks : 3JIEKTPOHHO-OUOINOTEeUHAS CUCTEMA: CaiT. -

URL: http:/mwww.iprbookshop.ru (mata oOpamenus: 25.05.2021)

3) consultant.ru: uHGOpMaLIMOHHO-CIIpaBOYHasl cucTeMa «KOHCYIbTAaHT IUTIOCY : CAMT. —
Mocksa, 2021 — . — URL: http://www.consultant.ru (mata obpamenus: 25.05.2021). —
Pexxum octyma: s 3aperucTpup. oJIb30BaTENICH.

8.5 [Ilepeuenr pecypcoB  HHGPOPMANHOHHO-TEJIEKOMMYHUKANIMOHHONH  CeTH
«/HTEepHeT», HEOOXOAMMBIX JISI OCBOEHH S TUCUUIJIMHBI (MOIYJIs1)

1)Ikoma s anextpuka / http://electricalschool.info/elprivod/.
2)YacTOTHO-pErylIupyeMblid  aCHHXPOHHBIM  3JMIEKTPONIPUBOA - Kypc JEeKIuid /
http://www.electrolibrary.info/58-chastotno-reguliruemyy-asinhronnyy-elektroprivod-
kurs-lekciy.html

8.6 JlmueH3uoHHoe W CBOOOJAHO pacHpocTpaHsieMOe MPOrpaMMHOe ofecrnedyeHHe,
HCMOJIb3yeMoe MpPH  OCYIIeCTBJIEHHH 00pPa30BaTeJIbHOIO0 TMpolecca Mo

JQUCIUIIINHE

Tabmuua 5 — [lepeyeHp UCTIONIB3yeMOr0 TPOTPAMMHOTO 00eceueHUs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jluniensnonnsiit qoroop AD2223 Ne008/65 ot 11.01.2019
OpenOftice CBoOoiHAs JIMIIEH3HSI, YCIOBUS MCIOIB30BAHUS 1O CCHLUIKE:

https://www.openoffice.org/license.html

[Iporpamma cTpykTypHOTOo MO- | Pacnopsikenue o BBoJie B yueOHbIi npouecc [10 ot
nenmupoBanus (PSM) pazpa6o- | 23.12.2015, akT BHeIpeHUs pe3yJIbTaTOB HAYYHBIX UCCIIEN0-
TaHHas Ha kadenpe DITAITY BaHUM

KHAI'TY

9 OpraHu3alHOHHO-NEAATOTMYECKHUE YCIOBUSA

Opranu3zanys o0pa3oBaTeIbLHOrO Mpoliecca perJaMeHTHPYeTCs yueOHbIM TUIAHOM U pac-
NUCaHWEeM y4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BHIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH WMHIAMBHIYaIbHOH 00pa30BaTENbHOM TpPaeKTOpUH OO0ydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIMIMX JUCHMILIMH U NMPOo(eccrnOHaIbHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIleCcCe MPEANISCTBYIOMIET0 00ydeHHs, KOTOPhI 0CBOOOXKAAeT 00yJaroIe-
rocst OT HEOOXOAUMOCTH UX TTOBTOPHOT'O OCBOEHHUSI.


http://www.znanium.com/
http://www.iprbookshop.ru/
http://electricalschool.info/elprivod/
https://www.openoffice.org/license.html
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9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc MpH MPEnogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU IPEACTABICHbI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OpM MpoBeneHus 3aHsaThii. MTHpopMannoHHbIe
00pa3oBaTeNbHBIE TEXHOJIOTWU PEAM3YIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAINoyiaraeT CUCTEMAaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUIaHA.

Ha nepBoii iekuiuu eKTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIBFHO K KaKOMY
06a3zoBoMY yueOHUKY (yueOHUKAaM, Y9€OHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIWH 00beM HMH(OpMAIMK M 00ecIeyrBaTh
Oosee rry0OKOe TOHMMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYUTEIHHO MEHBINICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYIEHTOB Ha CAMOCTOATENbHOE U3YUeHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJCTABIAIOT COOON NETATN3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIbl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMHUHAPOB SIBISETCA 00CYyXAeHue Hanbosee mpoliaeM-
HBIX ¥ CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CHUTYyallMd B
ayJIUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS IO CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMble MPETo/1aBaTelIeM;

- y4acTHe B IUCKYCCHUSAX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

- ACCHCTUPOBAHME MPEIOIaBATENIO B IPOBEACHUM 3aHATHI.

OtBeT 10IKEeH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHUPOBAaHHE JOKIAZOB MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHuBaHue 3aJaHU, BHINOJIHEHHBIX Ha CEMHHAPCKOM 3aHSITHHU, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4arOmMXcsl M0 JMCHUIINHE (MOYJII0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHUH, yMEHUN 0€3 HEMOCPEICTBEHHOIO Yy4acTusl Ipenoja-
BaTeNs, XapaKTePU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ybTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocToOsATENHHON pabOTHI:

- cHUCTeMaTU3alus U 3aKpEIUIeHNe MOJYyYEHHbBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYICHTOB;
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- yroyOJIeHre U pacliupeHne TEOPETUICCKIX 3HAHU;

- (popMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO U CHPAaBOYHYIO TOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hopMHpoOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alluu;

- pa3BUTHE UCCIIEJOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYIIECTBISATHCS MHAMBUAYAJIbHO WIN TPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSITCIILHOU pa60T1>1 CTYACHTOB BKJINOYACT MCITIOJIB30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOHM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 Meroanueckue ykazaHus J1Jisl 00y4AIOMMXCS 0 OCBOECHHIO TH CHUIJIMHBI

[Tpy M3yd4eHuH AUCHUILTIHBI 00yYarOIUMCs 1eTIeCO00Pa3HO BBIMOIHATE CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCIIUTUIMHBI TOJKHO BECTUCH CHCTEMATUIECKHU.

2. Ilocne n3yueHus Kakoro-mu0Oo paszena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMPCACIICHUA, ITIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHUC CICAYCT YACINUTH BBIIIOJHCHUIO OTUYCTOB 110 NPAKTUYCCKUM 3aHATU-
M U UHAUBHUAYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bces Ttematuka BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaTeneM. VMM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHOJUUYECKON
HaY4HO uTeparype) Uit 6ojiee AeTalbHOTO TOHUMAaHUs BOIIPOCOB, O3BYYECHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00y4datomuecst T0JKHBIL:

- IPOCMATPHUBATh OCHOBHBIE ONpeeNIeHHs U (DaKTBI;

- HOBTOPUTH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKIIUOHHOM 3aHATHUU MaTCpual U NONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOU TEME JTUTEPaATYPHhI;

- U3YYUTb PCKOMCHAOBAHHYIO JINTCPATYPY, COCTABJIATH TC3UChHI, aHHOTAIUU U KOHCIICKTBI
Haubosee BaKHBIX MOMEHTOB;

- CAMOCTOATCIIbHO BBITIOJHATL 3aJlaHU, AHAJIOTHUYHBIC ITPCAJIAaraCMbIM Ha 3aHATUAX

- HCIIOJIb30BATh sl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

MeTtoanyeckue ykazaHusi NIpu padoTe HAJl KOHCIIEKTOM JeKIHU

B xozme nekuuoHHBIX 3aHATUH HEOOXOIUMO BECTH KOHCIEKTHPOBAaHUE y4yeOHOro mare-
puana. O0pamarh BHUMaHUE Ha KaTeropuu, GOpMYIHUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX
WIM WHBIX SIBJICHUM U MPOIECCOB, HAYYHbIE BHIBOJBI U MPAKTHUECKUE PEKOMEHIAINH, MTOJIO0KH-
TEJILHBIN OIIBIT B OpaTOPCKOM HCKYCCTBC. KenarenpbHO OCTaBUTH B pa60q1/1x KOHCIICKTax I10JId,
Ha KOTOPBIX JIeJIaTh MOMETKH U3 PEKOMEHI0BAaHHON JIUTEPATyphl, TOMOIHSIOUINE MaTepUal Mmpo-
CHyHIaHHOﬁ JICKIIMH, a TAaKKC MOJYCPKUBAIOIINC OCO6YIO Ba)KHOCTh TCX WJIM MHBIX TCOPCTUUC-
CKUX TOJIOKeHUI. 3a/1aBaTh MpernojaBaTellio YTOYHSIOUINE BOIPOCH C LENbI0 YSCHEHUS Teope-
TUYECKUX ITOJIOKEHUH, Pa3PELICHUs] CIIOPHBIX CUTYalUH U T. 1.

MeToanuyeckne yKa3aHusl MO0 CAMOCTOSITEJIbHOM padoTe HaJA U3yYyaeMbIM MaTepHa-
JIOM U NMPH NOATOTOBKE K MPAKTUYECKHM 3aHATUIM
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HaunnaTh Haj0 ¢ U3y4eHHUs peKOMEHI0BaHHOH JuTepaTypbl. Heo0X0a1MMo MOMHUTB, 4TO
Ha JIEKIUU OOBIYHO pacCMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero 4acTh. OcTanbHasl ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENBbHOM paboThl. B cBs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOM JuTepatypoil obs3atenpHa. Ocoboe BHUMaHHE TIPU ATOM HEOOXOAMMO OOpaTHUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHHH W BBIBOJIOB, OOBSICHEHHE SIBICHUN M (DAKTOB, YSCHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpPUBAEMBbIX TEOPETHYECKUX BONPOCOB. B mpouecce 3toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHATH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaina, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCsl B WILTIOCTPATUBHOM MaTe-
puane u T.n.

Meroan4yeckue yKa3aHus 110 BBINOJTHEHHUIO KYPCOBOIO IIPOEKTA

Teopernueckas 4acTb KypCOBOIO NPOEKTA BBIMOJHIETCS 10 YCTaHOBJIEHHBIM TEMaM C
WCITOJIb30BAHUEM IMPAKTHUECKUX MarepranoB. K KaxJI0i Teme KypcOBOIO MPOEKTa PEKOMEHY-
€TCsl TIPUMEPHBIA TEPEeUYeHb Y3JIOBBIX BOMPOCOB, CIUCOK HEOOXOAMMOW yuTeparypsl. M3maras
BOIPOCHI TEMBI, CJIEAYET CTPOro MpUIEPKUBAThCA TU1aHa. PaboTa He MOJDKHA MPEeACTaBIATh Tie-
pecKa3 OTAENbHBIX IIaB yueOHUKa UM ydeOHOro mocoous. HeoOxoauMo M3IoKUTh COOCTBEH-
HbIE COOOpa)KEHUS MO CYLIECTBY H3JIaraéMbIX BOIIPOCOB, BHECTH CBOM MpeiiokeHus. Obmue
MOJIO’KEHUS JIOJDKHBI OBITh TIOJKPETICHBI U MOSICHEHBI KOHKPETHBIMU MpUMepaMu. M3maraembiii
MaTepuai Ipyu HeOOXOAUMOCTH ClIeAyeT MPOUJUIIOCTPUPOBATh TaOIUIIaMU, CXEMaMH, JHarpam-
MaMu 4 T.J.

MeToanuyeckne yKa3aHus 10 BbINOJHEHUIO pacyeTHO-TpaguuecKkoil padoThl

Teoperuueckast 4acTh pacdeTHO-rpadUuIecKoil paboThl BBIOIHSAETCS 110 YCTAaHOBICHHBIM
TEMaM C UCIOJIb30BAaHUEM MPAKTHUYECKUX MaTtepuanoB. K kaxmaoi TeMe pacdueTHO-TpaduuecKoit
paboThI PEKOMEHIyeTCsl IPUMEPHBIH NepeYeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOM JIHTe-
patypsl. M3naras Bompockl TeMbI, CIeIyeT CTPOro MpuiepKuBaThCs MiaHa. PaboTa He noimkHa
IPECTaBIATh MepecKa3 OTNENbHBIX IUIaB yueOHMKa WM yuyeOHoro mocobusi. Heo6xoaumo us-
JIO)KUTH COOCTBEHHBIE COOOpa)XKEHHS MO CYIIECTBY M3JaraeMbIX BOIPOCOB, BHECTU CBOU Mpe-
noxeHus. OOIIMe MOJIOKEHHs! JJOKHBI ObITh OAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TTPUMe-
pamu. Mznaraemblii MmaTepuan npu HEOOXOAMMOCTH CleIyeT MPOMJLIIOCTPUPOBATh TabIUIIaMHU,
CXemMaMu, AuarpaMMamMi 4 T.1.

10 Onucanue MmaTepuaibHO-TEXHHUYECKOT0 o0ecneyeHusl, He00X0UMOro Il 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHHILINHE (MOIYJIIO)

10.1 YueOHo-1a00paTOpHOE 000PYA0BaAHUE

Ta6muma 6 — [lepedens o0opyaoBaHus JabOpaTOPUN

HaumenoBanue ayguropuu

(naGopatopn) Hcnonb3yemoe obopynoBanme

Aynuropust

107/3 JlabopaTopust CHCTEM yIpaBJie- JlaGopaTopHbie CTeHABI
HUS DJIEKTPONPUBOAAMHU

10.2 TexHuveckue M 3JIEKTPOHHbIE CPEACTBA 00yUEeHUS

JlekIHOHHBbIE 3AHATHSA.

Ay,Z[I/ITOpI/II/I JJ11 JICKIITMOHHBIX 3aHATUU YKOMITJICKTOBAHBI MGGGHBIO U TEXHUYCCKUMH
cpencTBaMu OOYYEHHs, CIHYKAIMMH JJIs TPEJACTaBICHUS Y4eOHOW HHPOpMAIHMKU OOJBIION
aynutopuu  (HaOOpBI JAEMOHCTPALIMOHHOTO 00OpyAOBaHUs (MPOEKTOP, OKpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIC TTOCOOUSI, TEMAaTHUECKHUE HILTIOCTPAIINN ).

IIpakTHyeckne 3aHATHA.
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Aynuropun JUIsl MPAKTUIECKUX 3aHATHI YKOMIUIEKTOBAHBI CIICIMATU3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMHU 00yUdeHUs (TPOCKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS.

st mabopaTtopHbIX 3aHATUN Ucnonb3yeTcs aynutopus Ne 107/3 , ocHameHHass 00opy-
JIOBaHHMEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTesibHasi padora.

[Tomemenus 111 CaMOCTOSTENBHON PabOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3-
MO>KHOCTBIO MOJIKIIIOUEHHS K ceTH «HTepHeT» U NOCTYMOM K 3JEKTPOHHON MH(OPMAIMOHHO-
oOpa3oBatenbHoi cpere KHATY:

- yutanbHbH 3a71 HTh KHAT'Y;

- KOMITbIOTepHBIE Kiacchl (ayn. 202 kopmyc Ne 3 ).

11 HNuble cBeneHus

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMIl ¢ OrpAaHUYC€HHBIMHA BO3MOKHO-
CTSIMH 3/1I0POBbS H HHBAJIUI0B

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCA C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcst cnenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HaAKOMUTCSI € MCUXOJIOT0-(DHU3HOTOTHUECKUMHU
0COOEHHOCTSIMH O0OYYaIOIIMXCSl WHBAINIOB M JIMIL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peadMIMTAIIM WHBAIUIOB (TTpu Hamu4uu). [1pu HeoO-
XOJUMOCTH OCYUIECTBJISICTCS JOMOIHUTENbHAS MOJAEpKKa MpEenojgaBaHus ThIOTOPaMH, MCHXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, TPOIIEIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMH peKoMeHaanusiMu MunoOpHayku PO (yTB. 8 amnpens
2014 r. N AK-44/05BH) B Kypce MpEIoaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(IeKCUBHBIE METOABI OOYYCHHUSI, TEXHOJIOTUN COIIMOKYIBTYPHOU peabUIUTAIINH C [ENTbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYZICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOTO KIIMMara B cryaeHdeckoi rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOHM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHATBbHBIX TEXHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunaMu ¢ OB3 ocymiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB
o0OydeHus OOILero U CrenuagbHOro Ha3HAuYeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHUUYECKOe 00ecreueHne MpeycMaTpUBaeT MPUCIIOCOOJICHUE ayAnuTO-
puii k Hy>xaam aun ¢ OB3.

dopma MpoBEACHUS aTTECTAIMH JAJIsl CTYACHTOB-UHBAIHMIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXOo(pu3ndeckux ocooennoctei. st crynentoB ¢ OB3 npeaycmarpuBaet-
csl jocTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIEKTPOHHON Qopme (I JUI € HAPYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B TIe4aTHOW (opMe WIIH JEKTPOHHOU (opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIs1 JIUII C HAPYIICHUSIMU CIIyXa, PeUYH, 3PCHUS);

- METOJIOM YTEHUSI aCCUCTEHTOM 33/I1aHUsI BCIYX (1S JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryaeHTaM ¢ MHBIMIHOCTHIO YBETMYMBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTynHas ¢opMa MperocTaB-
JICHWSI OTBETOB HA 3aJIaHUsl, 2 UMEHHO:

- MUCbMEHHO Ha Oymare uin HabOpOM OTBETOB HAa KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);
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- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYT aCCHUCTEHTa (151
JIMIL ¢ HAPYLIEHUSIMHU OIOPHO-/IBUraTeIbHOIO aliapara);

- YCTHO (217151 JIUL C HAPYILIEHUSIMU 3pEHUS], OIOPHO-IABUTATEIBHOTO allapara).

ITpu HEOOXOAUMOCTH AJIs1 0OYUAIOLIMXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIECHUBAHUS pe-
3yJITATOB O0YyUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«Cucremsbl YHpaBJC€HUS IJICKTPONIPUBOIaAMMI

13.03.02 DnexTposHepreTuka U HJIEKTPO-

Hanpasnenne noarotoBku
TEXHUKA

Hanpasnennocts  (mpo¢uib) 00pa3oBaTenbHOM | DIEKTPONPUBOA U aBTOMATHKA
IPOTrPaMMBI

KBanmudukarnus BeITyCKHUKA bakanasp
I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY) 2020
®opma o0yueHHs Ounas popma
TexHomorust 00yueHus TpaguuuoHnHas
Kypc Cemectp TpynoeMkocTs, 3.€.
3,4 6,7 9
Bun npomexxyTo4Hou arrecra- ObecneunBaroliee NoapasieieHue
005051

3ayer c onenkoii (2), Kypcosoit | Kadenpa «nexkTponprBos 1 aBTOMAaTHU3aLUs IPOMBIIIUICH-
HPOEKT HBIX YCTaHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHUS] KOMIIeTeHIUI

Ta6mmma 1 — KomneTeHmu u M"HANKATOPHI UX TOCTHKCHUS

Kon n HaumeHoBaHue
KOMIICTCHIIUN

NHnukaTophl TOCTHKEHUS

[Tnanupyemble pe3ynabTaThl
o0y4YeHUs IO TUCITUTLINHE

[TpodeccnonanpHbIC

[1K-2 CnocobeH x paspa-
00TKE KOMITJICKTa KOH-
CTPYKTOPCKOM TOKYMEH-
TaI[UU YCKU3HOTO, TEXHHU-
YECKOro U paboyero mpo-
€KTOB CHCTEMBI dJIEKTPO-
puBOJa

I1K-2.1 3Haer npaBuia cCOCTaB-
JICHUS ¥ BBITIOJIHEHUS TEXHUYEC-
CKOTO0 3aJlaHusl Ha pa3paboTKy
MPOEKTa CUCTEMBI DJIEKTPOIIPH-
BOJIA

[IK-2.2 YmeeT ocymiecTBIsATh
cOop, 00pabOTKy W aHAIU3 CIIpa-
BOYHOU U pedepaTUBHOMN MH-
dbopmaru 00 000pyIOBAHUHN JTSI
HAITMCaHUS IOKYMEHTOB, IIPOBE-
JIEHUS pacyeTOB, BHIOJIHEHUS
TEKCTOBBIX U rpauyeckux paz-
JIEJIOB IPOEKTa CUCTEMBI JIEK-
TPOIIPUBOJIA

I1K-2.3 Bnageet HaBRIKaMU

o opMIICHHUS Pa3/IeIOB KOMILICK-
TOB KOHCTPYKTOPCKHUX JIOKYMEH-
TOB 3CKU3HOTO, TEXHUYECKOTO U
pabouero MPOEKTOB CHCTEMBI
AIIEKTPOTIPUBOAA

3HaTh METOUKHU BBIITOJIHEHUSI
pac4€ToB IPOEKTA 10 paspa-
OOTKE CUCTEMBI YIIPABICHHUS
3JIEKTPOIIPUBOAOM IS obecre-
YeHUsl TpeOyEeMBbIX PEKUMOB U
3aJJaHHBIX TApPaMETPOB TEXHO-
JIOTHYECKOro Impoliecca

YMeTb BBINIOIHATE PACUETHI
IIPOEKTa 110 pa3paboTKe cUCTe-
MBI yIIPaBJICHUS 3JEKTPOIIPH-
BOJIOM JIJIs1 00€CTIeUeHHUsI Tpe-
OyeMBIX PEKUMOB U 33TaHHBIX
[apaMeTPOB TEXHOJIOTUYECKOTO
npoiiecca

Brnaners HaBbIKaMM BBINOJIHE-
HUS TEXHUYECKOTO 33aHus
IIPOEKTa 110 pa3paboTKe cUCTe-
MBI yIIPaBIICHUS 3JEKTPOIIPH-
BOJIOM JIJIs1 00€CTIeUeHUsI Tpe-
OyeMBIX PEKUMOB U 33TaHHBIX
[apaMeTPOB TEXHOJIIOTUYECKOTO
npoiiecca

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTtpoaunpyembie DopmupyemMas HanmenoBanue IToxka3aTenu OLEeHKHU
pa3aeibl (TeMbl) 1M C- KOMIIeTeHIUSA OLIEHOYHOI0 Cpe/-
HUITMHBI CTBA
6 cemecTp
Paznensr 1,3 I1K-2.1, IIK-2.2 Tect IIpaBUIBHOCTE  BBINOJIHE-
HUS 3aJJaHUs
Paznensr 1,3 I1K-2.1, [IK- | 3ammra  smabopa- | ApryMeHTHPOBAaHHOCTD
2.2,IIK-2.3 TOPHBIX paboT OTBETOB
Pazpgensr 1,3 IIK-2.1, IIK-2.2,| PI'P [TomHOTa M MPaBUIBHOCTH
I1IK-2.3 BBINOJTHEHUS 3aJaHUA
7Tcemectp
Paznemnsr 4,6 IIK-2.1, I1IK-2.2 Tect [IpaBUIBHOCTE  BBITIOJIHE-
HUSA 3a/1aHUS
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Paznensi 4,6 I1IK-2.1, IIK-2.2, | KypcoBoii npoekt | [lonmHOTa M npaBUIBHOCTH
I1K-2.3 BEIIOJIHEHUS 3aJaHUI

Paznensi 4,6 IIK-2.1, IIK-2.2, | IIpaktnueckue 3a- | [TomHOTa M NpaBUIBHOCTH
I1K-2.3 aHUA BEIIOJIHEHUS 3aJaHUI

2 MeToauveckue MaTepHuaJIbl, ONpeae/siiolme NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepu3youue npouecc GopmMupo-
BaHHUS KOMIIeTEeHI NI

Mertonuueckue mMaTepuanbl, ONPEACISIONINe NPOUEAYypbl OLICHUBAHUS 3HAHUMN, YMEHHIA,
HAaBBIKOB U (I/IJII/I) OIbITa ACATCIILHOCTH, MPCACTABIICHLI B BUIC TEXHOJIOTHYECKONI KapThbl JUCIIU-

TJIUHBI (Tabsmma 3).

Tabnuua 3 — TexHoJornueckas Kapra

HaumeHoBaHue Cpoxu Bbl- | Hlkasua ome- Kpurepun oneHuBanus
OLIEHOYHOT0 MOJTHEHUsI HUBaHUS
cpeacTBa
6 cemecTp
IIpomexyTounas arrectanus B popme «3aueT ¢ OLEHKOI»
Tect B TCUCHUE 9 GamioB 9 6amioB — 81-100 % mpaBUIBLHBIX OTBE-
ceMecTpa TOB — BBICOKMH YPOBEHb 3HAHUIA;
6 OamnoB — 61-80 % mpaBUIIBHBIX OTBe-
TOB — JIOCTaTOYHO BBICOKUU YpOBEHBb
3HAHUH;
3 6amna — 41-60 % npaBUIBHBIX OTBETOB
— CpeIHUil YpOBEHb 3HAHMIA,
0 6annoB — 0-40 % npaBUIIBHBIX OTBETOB
— OYEHb HU3KUU YpOBEHb 3HAHUN
JlaGopaTopHas pa- | B TeUCHHE 3 Gamta 3 Oayia — CTYAEHT MOKaszal OTIUYHBIE
6ota 1 cemecTpa 3HAHMSI, YMEHUS ¥ HABBIKU MPU PEIICHUN
npodecCHOHANBHBIX 337ad B paMKax
JlaGopaTopHast pa- | B TeUCHHE 3 Gamna YCBOCHHOT'O y4eOHOr0 MaTepuala.
Gora 2 ceMectpa 2 Gamra — CTYIGHT IOKa3ajl XOpOIIHe
3HAHMSI, YMEHUS ¥ HABBIKU MPU PEIICHUN
JlaboparopHasi pa- | B T€UCHHUE 3 Gamna Npo(pEeCCHOHATBHBIX  33la4 B paMKax
6o1a 3 cemecTpa YCBOEGHHOT'O y4eOHOro MaTepuaia.
1 OGamn — CTyAeHT TOKa3ayl YIOBJIE-
JlaGopaTopHas pa- | B TeUCHHE 3 Gamta TBOPUTEIBHOE  BJIQJICHHE  3HAHUSIMU,
6ota 4 ceMecTpa YMEHMSIMH U HaBbIKAMU NpPHU pEIIeHUU
npoecCHOHANBHBIX 337ad B paMKax
JlaboparopHasi pa- | B Te4eHHE 3 Ganna YCBOCHHOT'O y4eOHOT0 MaTepuraa.
6ora 5 cemecTpa 0 6aIoB — CTYJCHT MPOAEMOHCTPHPOBAIT
JaGopatopHas pa- | B TeucHe 3 6aia HEJOCTAaTOYHBIA YpOBEHb BIIAJICHUS 3HA-
HUSMHU, YMCHHUSIMH U HAaBBIKAMU TIPU pe-
6orta 6 cemecTpa
HIEHUH TNpodecCHOHANbHBIX 3aJady B
Brmonnenue PI'P | B Teuenue ce- | 3 Gama paMKax YCBOGHHOTO y4eOHOTO Marepua-
MecTpa 1a.
HUTOI'O: (6 ce- 30 6amtoB
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MecTp)
7 cemecTp
IIpomexyTouynas arrectanus B popme «3aueT ¢ OLEHKOIN»
JlaGopaTopHasi pa- | B TeUeHHUE 3 Gamna 3 Oamma — CTyIEHT MOKa3ajl OTJIMYHBIE
6ota 1 ceMecTpa 3HAHUS, YMEHUS U HaBBIKU MPHU PEIICHUU
npoecCHOHANBHBIX 337ad B paMKax
JlaGopaTopHas pa- | B TeUCHHE 3 cama YCBOCHHOTO y4eOHOTO MaTepuaa.
6oTa 2 cemecTpa 2 Qamna — CTYIEHT TMOKa3al XOpollue
3HAHUS, YMEHUS U HaBBIKU MPHU PEIICHUN
JlaGopaTopHast pa- | B TeUCHHE 3 Gamna npopecCHOHANBHBIX 3a1a4 B  paMKax
6oTa 3 cemecTpa YCBOEGHHOT'O y4eOHOro MaTepuaia.
1 OGamn — CTyOeHT mokaszal YJIOBJe-
JlaGopaTopHasi pa- | B TeUeHHUE 3 Gamna TBOPUTEIHLHOE  BIAJCHUE  3HAHUSIMH,
6ora 4 cemecTpa YMEHHSIMH M HaBBIKAMU TPH PEIICHUU
npodecCHOHANbHBIX 337ad B paMKax
JlaGoparopHasi pa- | B Te4CHHE 3 Gamna YCBOEHHOT'0 Y4eOHOI0 MaTepHara.
6ota 5 CEMCCTpa 0 Ga/IoB — CTYIEHT MPOAEMOHCTPHPOBAI
HEIOCTaTOYHBI YpPOBEHb BIIQJICHUS 3HA-
JlaGopaTopHas pa- | B TeUCHHE 3 Gamta yp
HUSIMU, YMEHHUSIMH U HaBBIKAMU TPU pe-
6ota 6 ceMecTpa
IMIEHUU TPOPEecCHOHATBHBIX 3aJad B
TIpaKTHYECKOEe 3a- | B TEUCHHE 3 Gamia paMKax YCBOEHHOro y4eOHOro marepua-
nanue 1 cemecTpa .
[IpakTnueckoe 3a- | B TEUEHHUE 3 Gamna
nague 2 ceMecTpa
[IpakTHueckoe 3a- | B TE€UEHUE 3 Gamta
nanue 3 ceMecTpa
[IpakTHueckoe 3a- | B TE€UEHUE 3 Gamta
nanue 4 cemecTpa
[IpakTnueckoe 3a- | B TEUEHHE 3 Gamna
nague 5 ceMecTpa
[IpakTHyeckoe 3a- | B TE€UEHUE 3 Gamta
naHue 6 ceMecTpa
HUTOI'O: (7 ce- 36 6atoB
MecTp)

Kputepun oueHkH pe3yjbTaToB 00y4eHHsI 10 JUCIHUIIMHE:

0 — 64 % oT MakcuMaNbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYAOBIETBOPUTEIBHO» (HEIOCTa-
TOYHBIA YPOBEHb JIJIsl TPOMEKYTOUHOM aTTECTAlMU MO AUCLHILIUHE);

65 — 74 % oT MakCHUMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «YZOBJIETBOPUTEIHHOY (ITOPOTOBBIi
(MUHUMAIBHBIN) YPOBEHBD);
75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CpEeIHUN YPOBEHb);

85 — 100 % oT MaKCUMaIbHO BO3MOKHON CYMMBI OAJLJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMAllb-

HBII1) YPOBEHBD)

7 cemecTp
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IIpomexyTounas arrectanus B popme «KID»

[To pe3ynbTaTraM 3amuThl KYpCOBOTO MPOeKTa (paboThl) BRICTABISAETCS OIEHKA 10 4-0auThbHOM
IIKaJI€ OLCHUBAaHUA

- OIICHKA «OTJIMYHOY» BBICTABIISIETCSI CTY/ICHTY, €CITH B paboTe COJepKATCs DIIEMEHTHI HayJHO-
T'O TBOPUYCCTBA U ACIAOTCA CaMOCTOATCIIbHBIC BLIBOJbI, JOCTUTHYTEI BCC PC3YJIbTAThHI, YKA3aH-
HBIC B 33/IaHUH, Ka4eCTBO 0()OPMIICHHUS OTYETA COOTBETCTBYET YCTaHOBICHHBIM B By3€ TpeOoBa-
HUAM U IPU 3alIUTC CTYACHT NPOSABUII OTIIMYHOC BIIAACHUC MAaTCPUAIIOM paGOTBI n CHOCO6HOCTB
apryMEHTHPOBAaHO OTBEUYaTh Ha TIOCTABICHHBIE BOMIPOCHI IO TEME pabOTHI;

- OIICHKA «XOPOLIO» BBICTABISETCA CTYACHTY, €CIIU B pabOTEe JOCTUTHYTHI BCE PE3YNIbTaTH,
yKa3aHHbBIE B 32JIaHUH, KAY€CTBO O(POPMIICHHS OTYETa COOTBETCTBYET YCTAaHOBICHHBIM B BY3€
TpeOOBaHUAM M IIPU 3aLIUTE CTYACHT MPOSBUII XOpOLIee BIaeHHe MaTepHaoM paboThI U CIIO-
COOHOCTBH aPTYMEHTHUPOBAHO OTBEYAThH HA MMOCTABJICHHBIC BOIIPOCHI IO TeMe paboThI;

- OIICHKAa «YHAOBJICTBOPUTCIILHO» BBICTABIACTCA CTYACHTY, CCJIA B pa60Te AOCTHUTHYTBI OCHOB-
HBIC Pe3yJIbTaThl, YKa3aHHBIC B 3a/IaHUH, KAYeCTBO O()OPMIICHHUS OTYETAa B OCHOBHOM COOTBET-
CTBYET YCTaHOBJICHHBIM B By3€ TPEOOBAaHUSM M IIPU 3aIIUTE CTYAEHT MPOSBUI YIOBIECTBOPH-
TEJIEHOE BJIaJICHUE MaTepUAIOM PabOThI M CIIOCOOHOCTH OTBEYATh HAa OOJIBITUHCTBO MTOCTABIICH-
HBIX BOIIPOCOB TI0 T€ME PabOTHI;

- OIICHKA «HEYIIOBJIETBOPUTEIHLHOY» BBICTABIISICTCS CTYACHTY, €CITU B pa0d0OTe HE TOCTUTHYTHI
OCHOBHBIE PE3yJIbTAThI, YKa3aHHBIC B 3aJJAaHIH WJIA Ka9eCTBO OPOPMIICHHSI OTYETa HE COOTBET-
CTBYCT YCTAHOBJICHHBIM B BY3€C Tp660BaHI/I}IM, HJIN TIPH 3alIUTC CTYACHT NPOABUIT HCYAOBJICTBO-
pUTETBHOE BIIAJICHUE MaTEPHaIoM paObOThl M HE CMOT OTBETUTH Ha OOJIBIITMHCTBO MTOCTABICHHBIX
BOIIPOCOB I10 TeMe paboTHI.

3 TunoBble KOHTPOJIbHbIE 32JaHUS UM HHbIEe MATEPHAJIbl, HE0OX0AUMbIe /5
OLIEHKM 3HAHUI, yMEeHHN i, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XapaKTePHU3YOIIHe
npouecc GopMUpPOBAHUS KOMIIETEHIIMIA B X0/1e 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMblI

3.1 3aganus A1 TeKyIero KOHTPOJIsl YCIIeBaeMOCTH
TECT

1. B 3aMKkHYTOl cUCTeMe ¢ CyMMHUPYIOIIEM YCHIUTENIEM U OTpULaTeIbHOH 00paTHOM CBS3BIO MO
CKOPOCTH, pa0OTaBIICH B YCTAHOBUBIIEMCS PEKHUME CO CKOPOCTHIO PAaBHOU ® = 52¢7, MPOU30-
nies oOpbIB 00paTHOM CBsI3H. UTO MPOU30MIET CO CKOPOCTHIO BPAIIICHUS IBUTATEINS?

Homunansaeie gagueie apurarenst: P, = 2,5 kBt, U, =220 B, I, =14,1 A R, =1,37 OM, 0,4 =
104 ¢!, T=0,07 xrm” ; npeoGpazoarens — K, =22, T, = 0,003 ¢, CyMMHPYIOLIETO YCHIATEIS

-Ks =10.

OTBETHI :

1. Ocranercsa 0e3 U3MEHEHUS. 2. JlocTUrHeT NpenenbHOro 3HAYEHHS, ONpeesise-
MOTO OTPaHHYEHUEM BBIXOIHOU 3]IC IpeoOpazoBate-
JIs.

3. JIOCTUTHET HOMHHAJILHOTO 4. YMEeHBbIIUTCS A0 HYJIEBOTO 3HAYECHUS

3HAYCHUI.

2. B 1ByXKOHTYpHOI cucTeMe MOJUMHEHHOIO peryiaupoBanus c¢ II-perynsropoM ckopo-
ctu u IIM-perynaTopoM TOKa CTaTHyecKas IpOcCajka CKOPOCTH IPU W3MEHEHHH MOMEHTA
Harpy3ku ot 0 1o 0,5 My, cocTaBur:

LAw=0c¢" 2.232¢"

3. Ao =104 ¢! 4.4.64c"

IIpu onpeneneHny Npocagku CKOPOCTH CUATATh HOMUHAJIBHBIC JaHHbIE ABUTaTes: P, =
25xBr, U, =220B,1,=14,1 A R, =1,370OM, 0, =104 c'l, J1=0,07 KM ; mpeoOpa3oBaTe-
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g — Ky =22, T, = 0,003 ¢, mocrossnnasa saxopnoi nenu Ty = 0.024 ¢, Ry, = 1,7 Om, Ty, =
0,003.

3. B IBYXKpaTHOMHTETPHUPYIOIIECH CHCTEME CTa0WIHM3AIlMH CKOPOCTH C MOAYMHEHHBIM
KOHTYPOM TOKa, BPeMsI BOCCTAHOBJICHHS CKOPOCTH U BEJIMUMHA JHHAMHYECKOM MPOCAIKH CKOPO-
CTH MPHU CKAYKOOOPa3HOM U3MEHEHUHU HArpy3Ku OT HYJIS 10 HOMUHATHHOU COCTABSAT:

1. A®mm = 9,3 ¢, tyoeer = 0,096 c. 2. A®m = 6,3 ¢, tyoeer = 0,06 C.
3.lunaMuueckasi mpocagka CKOPOCTH 4. Aoy =104 ¢! , teocer = 0,03 ¢ HE UMEET MeCTa

[Tpu ompeaeneHuy MPOCaIKU CKOPOCTH CUNTATh HOMUHAJIBHBIC JaHHbBIC JBUTATENs: Py =
25xBr, U, =220B,1,=14,1 A R, =1,370OM, 0, =104 c'l, J1=0,07 KM ; mpeoOpa3oBaTe-
a1 — Ky, =22, Ty, = 0,003 ¢, nocrosnnas sskopnou nenu Ty = 0.024 ¢, Ry = 1,7 Om, Ty, =
0,003.

4. Kakoit u3 Huxe mpuBeZeHHBIX rpadukoB @ = f(t) COOTBETCTBYET pa3rOHy JABUTATEINS B
JIBE CTYIEHU B (YHKIIMH CKOPOCTHU U TIOYeMy?

1. o 04

Jun) [ et

= - - -

T T

> 1
2 t3 t

5. Ilpu BKIIIOYEHHH HA BXOJE JIBYXKOHTYPHOU CHCTEMbI MOJYMHEHHOTO PETYIUPOBAHUS

du do
3aJIaTYMKa MHTEHCUBHOCTH C TEMIIOM M3MEHEHHUS BBIXOJHOTO CUTHajla — = — = A B CUCTEME

dt  dt

- ————

OyZIeT HaOI0AaThCs:

1. orpaHnueHue MpeaesbHOrO TEMIIa U3MEHEHHs CKOPOCTH HAa YpOBHE A, CHI)KEHUE Be-
JMYMHBI EPEPETYINPOBAHUS CKOPOCTH, IPU 3aBUCUMOCTU 3JIEKTPOMAarHUTHOIO MOMEHTA JIBU-
ratesisi OT MOMEHTa MHEPLIIMK M MOMEHTA HAarpy3KH.

2. Temm pas3roHa JBUTaress OyIeT ONpeneisITbCs TUHAMUYECKMMHU XapaKTepUCTUKAMU
CHCTEMBI, NTepeperyInpoBaHie CKOPOCTH OYAET ONpPEeNAThCS HACTPOUKON PEryIsTOPOB CUCTE-
MBI

3. orpaHMuYeHNEe MaKCUMAJIbHOI'O 3HAUEHHs TOKa SKOPS U KaK CIEICTBUE TEeMIIa U3MEHE-
HUSl CKOPOCTH, a TAK)K€ HE3aBHMCHUMOCTH JIEKTPOMATHUTHOTO MOMEHTA JBUTaTelsl OT MOMEHTa
MHEPLUUHN U MOMEHTA Harpy3KH.

4. TMHAMUYECKHE XapaKTePUCTUKH CUCTEMbI HE OyAyT 3aBUCETh OT IMapaMeTpoOB 3aaTyH-
Ka UHTEHCUBHOCTH.

JlabopaTopHbie padoThl
1. Cunme3 penetino-KOHMAKMOPHBIX CXeM YRPAasieHUs 0guzamenem nOCMOSHHO20 MOKA
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Uto Takoe ympaBiieHHE MYCKOM U TOPMOKEHUEM JBUTATENsl MOCTOSHHOTO TOKA HE3aBUCHUMOTO
BO30Yy>KIeHHs B QYHKIIMM BPEMEHHU U B YEM OCHOBHBIE IOCTOMHCTBA U HEAOCTATKU 3TOTO CIIOCO-
0a ympaBieHus?

2. Yro Takoe ympaBiI€HHUE ITyCKOM M TOPMOXKEHHEM B (DYHKIIUU CKOPOCTH M B YEM OCHOBHBIE J10-
CTOMHCTBA U HEJJOCTATKH 3TOTO CIIOcO0a yrnpaBieHus?

3. Yro Takoe ympapiieHHE IyCKOM U TOPMOKEHHUEM JABUTATENs TIOCTOSTHHOTO TOKA HE3aBUCHMOTO
BO30YXKICHHS B QYHKIIMH TOKA M B Y€M JIOCTOMHCTBA M HEJIOCTATKH 3TOTO CIIOCO0a yIpaBiIeHUs?
4. Kak paccuuTarh MyCKOBBIE U TOPMO3HBIE COMPOTUBIICHUS?

5. Kak paccuuraTh yCTaBKH pesie BpeMEHH MPU MyCKe U TOPMOKEHUU B QYHKIIUU BpeMEeHH?

6. Kak paccunTtaTh ycTaBKH pesie BpeMEHH MpHU MyCKe U TOPMOKEHUHU B QYHKIIUU CKOPOCTH?

7. Kak paccuuTaTh yCTaBKH pejie TOKa MpH MyCKe ¥ TOPMOKCHUH B (PYHKIIMK TOKa?

2. Uccnedosanue penetino-KOHMAKMOPHOU 3auumul 2J1eKmMponpusoo0s

1. Kak peanusyercss aBToMaTHYECKOE yrpaBjieHHe B (PYHKLIUN BPEMEHHU ITyCKOM JIBUTATeNs
MIOCTOSIHHOT'O TOKa B CXEME MCCIIEyeMOro JIEKTPOIpuBoaa’?

2. Kak peanusyercsi aBTOMaTHYECKOE yIpaBieHUE JUHAMUYECKUM TOPMOKEHHUEM JIBUTATE-
JIs1 B CXEME MCCIIelyeMOT0 3JIeKTponpuBoaa?

3. Kak paccuuThIBaloTCs YCTaBKH AJIEKTPUUYECKUX allapaToB, YIPABISIOMINX aBTOMaTH4Ye-
CKUM ITyCKOM U TOPMOKEHHEM B CXEME HCCIIeyeMOTro JIEKTpOorprBoaa?

4. Kak paccunTbIBalOTCS 3HAUYEHHUS MYCKOBBIX M TOPMO3HBIX COMPOTHBIICHUN B CXEME HC-
CJIEZyeMOTr0 3JIEKTponpruBoa’?

5. Kakue 3amuThl Ipe1yCMOTPEHBI B CXEME UCCIIEyEMOT0 AIEKTPONPUBOAA U KaK paccuu-
THIBAIOTCS] X YCTABKU?

6. B ueM OCTOMHCTBA M HEJOCTATKU aBTOMATHUYECKOIO YMPaBIEHUS MyCKOM B (QYHKIUU
BpEMEHU?

7. B ueM TOCTOMHCTBA M HEJAOCTATKM aBTOMATHUYECKOTO yIPaBICHHsS] TOPMOKEHUEM JBUTaA-
TeJss B QYHKIIMUA CKOPOCTHU?

3. Cocmasnenue, cobopka u Hanaoka cxemvl AGMOMAMUYECKO20 YNPAGLEHUs ACUHXPOHHBIM
INEKMPONPUBOOOM HA OECKOHMAKMHBIX INEeMEHMAX

1 TlosicHuTe paboTy GECKOHTAKTHOTO y3Ja "mamMsrts"?

2 KakuMm 00pa3oM OCYIIECTBIISIETCS BBIIEPKKA BPDEMEHHU B DJIEMEHT 3aJIPIKKU?

3 3anumuTte Tabauiy uctuHHOCTH Juis snementoB 4 U-HE, 3 MJIM-HE.

4 Kakyo (yHKIHIO BBINOJHSIOT YCHJIMTENM B OECKOHTAKTHBIX CXE€Max YIpaBJICHUS,
Hanpumep 114047

5 B uyem 3aximoudaercs ~— JOCTOMHCTBA W HEAOCTAaTKU  OECKOHTAKTHBIX
NATYUKOB MOJIOKECHUS?

6 Kakum mapameTpoMm XapakTepU3yeTCsl Harpy3ouHas CIIOCOOHOCTh OECKOHTaKTHOTO
JIOTHYECKOTO JIeMEHTa?

4. U3yuenue snemeHmos cucmem YnpasieHus 31eKmponpueood

1. I 9ero cayKuT 3aJaTYNK UHTEHCUBHOCTH?

2. Yem peanusyeTcsi TEMI HapaCTaHUs HANPSHKEHUS 3a1aTYMKA HHTEHCUBHOCTH?

3. Kak orpannuuBaercs ypoBeHb BIXOJHOTO HANPSKEHUS 3aJaTYMKa HHTEHCUBHOCTH?

4. Yto Takoe peryasTop U Kakue (GyHKIUU OH BBIMOJIHSIET B 3aMKHYTON CHCTEME PErylInpoBa-
HusA?

5. Kakue cymiecTByloT cXeMbl OTpaHUYEHHUS BBIXOJIHOTO CUTHAJIA ONMEPALMOHHOTO YCUIUTENs?
KakoBbl ux npuHUIUIBI ASHUCTBUSA?

6. Kak pacdeTHBIM ITyTeM OINPEIESIUTh MEPEIaTOUHYI0 (PYHKITHIO perymsTopa?

7. Kak axcniepuMeHTalIbHO onpenenuTs napamerpsl [1-, [T1-, - perynsaropos?

8. [Touemy B pa30OMKHYTBIX KOHTYpax pPEryJUpOBaHUs HE JOMyCKaeTcsi paboTa aHaJoroBO pe-
TyJSTOpa B UHTETPUPYIOIIEM peKkuMe?
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5. Uccneoosanue cucmemuvl noOUUHEHHO20 pe2yIUPOBAHUS C 6HEUWHUM KOHMYPOM CKOPOCHU

1. C xakoil IeJbI0 ¥ Ha KaKUX dTanax MCKII0YarTCs KOHAEeHcaTopsl B perynaropax PC u PT?

2. C Kako LEJIbI0 M Ha KaKWX ATarax HACTPOWKH CHUCTEMBI SJIEKTPOMPUBOAA B IEMb SKOPS
JIIT BBomUTCS 10OABOYHBIN PE3UCTOP MOAYJISL JOOABOUYHBIX COMPOTUBICHUH Ne2?

3. [Ipu kakux HacTpoiikax oTKItoUaeTcst Bo30yxaenue JII1T?

4. Kak onpenenuTh 3HaK 00paTHOM CBS3M MO TOKY B KOHTYpe Toka?

5. Kak onpenenuTh 3HAK 00paTHOM CBSI3HM MO CKOPOCTH B KOHTYPE PETYIMPOBAHUS CKOPOCTH?

6. Kak sxcneprMeHTaIbHO Ha CTEH/IE BHICTABUTH U MPOBEPUTH BEIUYHHY KOAPPHUIIMEHTA yCH-
nenus [1-kanana perymnstopa?

7. C KaKoM LIEJbI0 CTaTUYECKasi XapaKTEPUCTHKA PETYJIATOPAa CKOPOCTH BBIIIOJHEHA C HAChIIIE-
HueM?

8. Kakue nokazarenu nmpoueccoB HyKHO 00eCIIeYUTh IPU HACTPOHKE PEryisiTopa Toka?

9. Kakue mokaszaTtenu mpoIrieccoB HYy’KHO 00€CIIeUnThb MPU HACTPOUKE PErysaTopa CKOPOCTH?

10. C moMoIbio Kakux y3j10B (GOpMUpPYETCs IPSIMOYTOIbHAs TOKOBAsl TMarpamMma IpH pa3roHe
71a00paTOPHOTO JIEKTpONpUBOa?

11. Kak BbICTaBUTB TpeOyeMylo BeIMUMHY ToKa yropa JI1T?

6. Hccneoosanue 3aMKHYMOU cucmemvl «npeobpaszosamenb 4acmomvl-AdCUHXPOHHBIN 08Uca-
mejiby

1. OOBsicHuTe MPUHIMIT pabOTHl UMITYJBCHOTO JaT4YMKa 4acTOThl BpamieHus. Kak ocy-
HIECTBIISIETCS ONpEJIEIIeHNE HAllPaBJICHUs BpallleHUs ABUTATENs?

2. Yro Takoe cuctema oAUYNHEHHOTO PETYINPOBAHUS?

3. [Touemy Ha npakTrkKe 00bIYHO HE Ucnonb3ytoT [TU/[-perymnsitop ckopoctu?

4. Kakue moka3aTeny IMepexoHOro Imporecca HeoOX0auMO 00eCneunuTh MpU HaCTpOHKe
KOHTYpa CKOPOCTH?

IIpakTuyeckue 3agaHus

Ilpakmuuecxoe 3auamue 1. Pewienue 3a0au no pacuemst pazomxuymoix CYII1.
CocTaBUTh peneitHO-KOHTAKTOPHYIO CXEMY YIPABJICHHUS 3JICKTPONPUBOIOM, pabOTAIOUINM B I10-
BTOPHO-KPATKOBPEMEHHOM PEKUME M PEATU3YIOIIHUM CIEIYIOIIYIO TaX0rpaMMy:

7]

JlBurarenb NEPEMEHHOrO TOKA, YMCIO CTYIIEHEH IyCKa

t mM=3, nmyck B (YHKUHUU CKOPOCTH, TOPMOKEHHUE MPOTHUBO-
t BKJIFOUEHHEM B ()YHKITUU BPEMEHHU.
;  YIpasJjeHHEe OT KHOMOYHOI'O MOCTa.

5

Ipaxmuueckoe 3anamue 2. Pewenue 3a0au no pacuemol samxuymoix CYOIl ¢ cymmu-
PYIOWUM YCUnumenem.

Jlist 3aMKHYTOH CHCTEMBI CTaOMIIM3allii CKOPOCTH C OTPULIATENIbHONW 0OpaTHOM CBSA3bIO MO CKO-
POCTH U 33iep>KaHHOM 0 TOKY OIPEAEIUTh HANPSKEHUE CPABHEHUS B LIENTU OOPAaTHON CBSA3H 110
TOKY M 3Ha4eHHEe KO3 PHIIMEHTa Mepeaun 3To 00paTHOM CBSI3U IS HIDKENPUBEAEHHBIX Mapa-
METPOB CUCTEMBI:

Hsurarens 11143-4K; P, =200 kBt; n, =400 o6/Mun; 17, =91,6%; U =440 B; | =497 A. Ko-

a¢bdurmentsl nepenaun: cymmupytomero yeumurens K, =10;
npeobpasoparenst K ;=46; natumka ckopoctu K -=0,24 Bc; nanpsokenue 3amanus U ;=8 B.

Tok cronopenus |, =994 A; | =800 A.
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Ilpakmuuecroe 3ansmue 3. Pewenue 3aoau no pacuemst 3amxnymoix CYIIl ¢ nooyu-
HEHHBIM PecyIUposanuem
Jlnst 1ByX KOHTYPHOM CHCTEMBI TIOJTMMHEHHOTO PEryJupoBaHus, peann3oBaHHON Ha O0aze ABK
OTIPECIUTh MapaMeTPhl PErYJISITOPOB TOKA M CKOPOCTH U3 YCJIOBHUS, YTO CHCTEMA JOJHKHA pado-
TaTh B PSKUME CTAOMIM3AIIMNA CKOPOCTH C HYJICBOM CTaTHYECKON ommoOKoii. JlanHbIe 17151 pacye-
ta: JIsurarenr 4AHK co cnenyromumu nmapamerpamu: P,=200kBt, 0,=101,5 1/c, I, =411A,
E,.=304 B, wo=104,7 1/c, R1=0,025 Om, X;=0,13 Om, R,=0,27 Om, X»=0,16 Om, J =7,8 krm’.
IMapamerpsr nuBepropa: Ugy =460 B, 14,=800 A, X,=0,016 Om. R;,=0.06 Om. Ilapamerpsl
CIIIaXKMBaKoOLIEro apoccens: Ly, = 2,3*%107 I'n, Rp= 4,7%107 Om.

Ilpakmuueckoe 3auamue 4. Pewenue 3a0au no pacuemst 3amxrnymoix CYII1

€ ACUHXPOHHBIMU 08USANENAMU
JI1st 3aMKHYTOM CHCTEMBI CTaOUITU3AIMH CKOPOCTH C OTPHUIIATEIBLHON 00paTHOM CBS3BIO IO CKO-
poctu, nocrpoenHoi Ha 6aze TPH —A/l onpenenuts TpeGyeMblii KOAPPHUIUEHT CYMMHPYIOIIETO
YCUJIMTEIIS, KOTOPBIN oOecreunBasl Obl CTaTH3M 3aMKHYTOW cucTeMbl Ha ypoBHe 0O =0,03 mpu
3aJIJaHHOM JMaIia3oHe PeryjaupoBaHus ckopocTu B cucteme D =10.

Hannbie asurarens : P,;=90 kBt; U;; = 380 B; cosepy = 0,9; 11y = 162,9 A; Qo = 157
1/c; My = 581,8 H m; M = 1338 H ™m; S, = 0,013; S = 0,095; J=1,2 kr M2; x,, = 6,75 OMm; X =
0,125 Om; R1 =0,032 Om; x = 0,16 Om; Ry = 0,019 OMm; x, = 0,2 Om;

Pacuerno-rpaduyeckas padora
Kaxnomy cTyaeHTy HEOOXOOUMO BBINOJHUTH CHHTE3 PENCHHO-KOHTAKTOPHOM CXEMBI
yIpaBJICHUS IBUTATEIIEM.
JUist IpUBEACHHON Ha PUCYHKE TaXOIPAMMBbl COCTAaBUTb CXEMY YIIPABJICHUS, PACCUATATH
U BBIOpaTh BCe AIeMEHThI cxeMbl. HeoOxoqumele U1 pacueTa JaHHbIe IPUBEACHBI B Ta0IHIE 8.

iy
me
ml
12 EN'EERER tll "
] [ ] 5 [\ ¢ [ w] [t10 ] -
m 2

0 —t.1 — pa3roH nNpuBoOJa Ha EPBBIX JABYX CTYNEHIX ITyCKOBOI'O PEOCTATA;

t.1 —t.2 — paGoTa nprBO/Ia B yCTAHOBUBLIEMCS PEKUME C CKOPOCThIO 1, orpenenseMoii BTOpoii
CTYIEHbIO ITyCKOBOT'O PEOCTaTa;

t.2 — t.3 — pa3roH NpuBoOJa Ha TPETHEH CTYIIEHU ITYCKOBOI'O PEOCTaTa U Ha ECTECTBEHHOM Xapak-
TEPUCTHKE;

t.3 —t.4 — paboTa mpuBOAa B yCTAHOBUBIIEMCSI PEKHME Ha €CTECTBEHHOM XapaKTepUCTHKE;

t.4 — t.5 — TOpMOKEHHUE MPUBOJIA;

t.5 — t.6 — may3a (OCTaHOB) IPUBO/IA;

t.6 — t.7 - pa3roH NpuBOJa Ha NEPBBIX ABYX CTYNEHSAX IIyCKOBOTO peocTaTa B IPOTUBOINOJIOKHYIO
CTOpOHY;
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t.7 — t.8 - paboTa NpuBO/Ia B yCTAHOBUBIIEMCS PEXXHUME C CKOPOCTBIO M2, ONPEENIIeMON BTOPOii
CTYIIEHBIO ITyCKOBOTO PEOCTaTa;
t.8 — 1.9 - pa3roH npuBoJa Ha TPETHEH CTYNIEHU MYCKOBOI'O PEOCTaTa U Ha €CTECTBEHHOM Xapak-
TEPUCTUKE B HAIIPABJIICHUN Ha3a[;
t.9 — t.10 - paGora mpuBoJa B YCTAaHOBHMBIIEMCS PEXHME HAa €CTECTBEHHOM XapaKTEPHCTUKE B
HaIPaBJICHUU Ha3aJ;
t.10 —t.11 - TopMOXkEHHNE TPUBOAA.
[Ipu pazpaboTke cxeMbl yIpaBIeHHUs MPETyCMOTPETh CIACAYIOITUE BUJIbI 3AIINT:
3aIIUTy OT TOKOB KOPOTKOT'O 3aMBIKAHMSI CHJIOBOY LIETIH U LN YIIPABJICHHUS;
TEIUIOBYIO 3aLIUTY;
3aIUTy OT 0OpBIBA MOJISI WK (Da3bl.
PaccunTarh ycTaBkM cpabaThIBaHMS 3alLUT U BBIOPATh 3aIUTHYIO alaparypy.

[Tpu pacyere MycKOBOM AMAarpaMMbl CYMTATh MOMEHT Harpy3KH Ha BaJly JBUTATElsl paBHBIM
0.8 MHowm.

Tabnuna 8
Tun osuzamensn MomHocTh VYnpasnenue Bun topmoxenus Ynpasnenue
(xBT) IIyCKOM B TOPMOKEHUEM B
byHKIHN: byHKIHN:
4AHK180S4V3 22 BpEMEHU JUHAMHYECKOE BpEMEHU
4AHK200M4VY3 37 CKOpPOCTH MIPOTHUBOBKIJL. BPEMEHU
4AHK250SB4VY3 90 BPEMEHU JTIMHAMUYECKOE CKOpPOCTH
4AHK280S4V3 132 CKOpPOCTH MIPOTUBOBKIJL. CKOpPOCTH
4AHK35554V3 315 BPEMEHU MIPOTHUBOBKIJL. BPEMEHU
4AHK250SB6Y3 55 CKOPOCTH JUHAMHUYECKOE CKOPOCTH
4AHK35556VY3 200 BPEMEHU MIPOTHUBOBKIJL. CKOpPOCTH
4AHK255M8Y3 30 CKOPOCTH JUHAMHUYECKOE BPEMEHHU
4AHK280S8VY3 75 BpEMEHU KOMOWHHPOBAHHOE BpEMEHU
4AHK355S8VY3 160 CKOpPOCTH KOMOWHHUPOBAHHOE BPEMEHU

3agaHuA KypCcOBOI0 NPOEKTA
peanu3syercs B popMe NpakTH4eCKOi MOArOTOBKU

Jlnis 3a1aHHBIX (YHKIIMOHATIBHBIX CXEM CHCTEM AJIEKTPOIPUBOJA HEOOXOAUMO BBIITOIHUTD:

I) IMogpoOHO mMpoaHANU3UPOBATH TEXHHUUYECKOE 33JaHME W BBIACHUTH MCXOJHbBIC JaHHBIC
JUIsl BBIOOpA cucTeMbl aBTomMarudeckoro peryinupoBanus (CAY): pexxum paboThl MPUBOJA, CIIO-
€00 yrnpaBiieHUS! CUJIOBBIM UCTOYHUKOM IHUTAHUS NMPUBOJIA, AUANA30H PEryIMPOBaHuUs, TpeOOBa-
HUSL K TOYHOCTH B YCTAHOBMBILIEMCS M MEPEXOJHOM PEKHUMAX, XapaKTepHbIE BO3MYIICHHUS, LENb
yrpapieHus (CTabuIn3anus Kakoro-1ubo mapamerpa - CKOpOCTH, TOKa, MOMEHTA, CIICKEHHE IO
YTy, CKOPOCTH, TOKY, TPOrPaMMHOE PETYIHMPOBaHUE U T.1.).

2) Jlns 3amaHHOTO JBUTATENs MPOM3BECTH BHIOOP CHIIOBOTO MpeolOpa3oBaTelisi C y4eToM
crioco0a ympaBieHus: UM. BbIOpaTh Takxke BCE AJIEMEHTHI TJIaBHOM Ienu (APOCCENH, COMPOTHB-
JIEHUS U JpYTHE).

3) BeiObpath k03(pPUIIMEHT yCUIIEHUS CUCTEMBI 10 TPeOyeMOil TOYHOCTH U BBISICHSATH BO3-
MO>KHOCTh pEaJIM3AINH €T0 B JAHHOW CUCTEME AJIEKTPOIPUBO/IA.

4) BriOpath HEOOXOIUMBIE MATYMKHU (CKOPOCTH, TOKA, HAINPSDKEHUS U JIPYTUE) C y4EeTOM
TOYHOCTH, HAaTPY3KH U UX KOHCTPYKTUBHBIX OCOOCHHOCTEH.

5) BeiOpaTh ycTpolicTBa ynpaBieHUs (YCHUIUTENH, YCTPOMCTBA 3a/laHMs], TTOTCHIIMAIBHBIC
Pa3Bs3KH, PETYIATOPHI U ApyTrHe.), oOpaiasi BHUMaHHE Ha COrJIaCOBaHUE YCTPOMCTB MEXIY CO-
00if M0 TOKY W IO HANPSDKCHHUIO.

6) BreiOpaTh ycTpoiicTBa 3alUTHl, CUTHATU3AIMd U KOMMYTAallUd (aBTOMATHYECKHUE BbI-
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KJIIOUYATEeIH, pejie, KOHTAaKTOPbI, JaTYUKH 3allUT U IPYTHe YCTPOICTBA).

7) IloaroToBUTH JaHHbIE A7 AMHAMUYECKOTO U CTATMYECKOI'O pacueTa CUCTEMBI: OIpese-
JTUTHh KO3(PPUIMEHTH! YCHJICHUS U TOCTOSHHBIE BPEMEHH 3BEHbEB CHCTEMBI, BO3MOXHOCTb UX
JMHeapHU3aluy WM HEOOXOIUMOCTh ydeTa HelauHelHocTel. OnpenenuTs nepegaToynbsle QyHk-
LIMU 3BEHBEB U COCTABUThH CTPYKTYPHYIO CXEMY CHUCTEMBI 3JIEKTPOIIPUBO/IA.

8) IlpousBecTr CTaTUYECKUM pacdeT CHCTEMbI (€CIIM OH HEOOXOIMM) M IMOCTPOUTH CTATH-
YECKUE XapaKTEPUCTUKH BO BCEM JIMAINla30HE U3MEHEHUS apaMEeTPOB 3aJaHUs U Harpy3KH.

9) [IpoBepuTH CUCTEMY Ha YCTOMYHUBOCTD, BHIIBUTH 00JIACTH U 3aI1ac YCTOWYHUBOCTH.

10) IIpu HEyCTOWUMBOI cUCTEME WM MPU HEYJOBJIETBOPUTEIBLHOM 3alace yCTONUYUBOCTH
CHCTEMBI IPOM3BECTH €€ KOppeKiuo. [l 3TOoro cieayer 3afaTbCs JKelnaeMou Jorapudmuue-
CKOM XapaKTEPUCTUKOW M HAUTH KOPPEKTUPYIOLIEE 3BEHO ITOCIIEIOBATEIbHON WIN Iapalljieiib-
HOW KOPPEKIMHU, BBIOPATh 3JIEMEHTHI CTA0MIN3AllMH, YTOUHUTh OOpaTHBIE CBSA3U B CHCTEME.

11) IIpoBepuTh KaUECTBO CUCTEMBI, AJISl YETO IMOCTPOUTH MIEPEXOIHOM MPOLECC N0 yIIpaB-
JIEHHIO M 110 BO3MYIIECHUIO aHAJIUTUYECKUM, YUCIEHHBIM UM rpaduueckuM MeTonoM. Ecin ka-
YEeCTBO HE YIOBJIETBOpSET TPeOOBaHUSAM, TO JIMOO BTOPUYHO KOPPEKTHUPOBATH CHCTEMY, JHOO,
€CJIM 3TO BO3MOKHO, IEPECMOTPETh TPEOOBAHHUS.

12) CocTaBUTh NPUHIHUIHATIBHYIO CXEMY pa3pab0TaHHOTO JIEKTPOIPUBOA.

B KypcoBOoM npoekTe pacdeT NepexOIHbIX MPOLECCOB B CUCTEME U IPOBEPKY KaduecTBa
CHCTEMBI I1eJIeCO00Pa3HO MPOBOAUTH C UCIOJIH30BAHUEM CPEICTB IHU(PPOBON BBHIUYMCIUTEIBHOM
texHuku. [{ns pacyera Ha DBM nepexoaHbIX MPOILECCOB PEKOMEHAYETCS MCIOJIb30BaTh MPO-
rpaMMbl PSM, ucnosnp3yroniye B KaueCTBE UCXOAHBIX JAHHBIX JUISl pacdeTa CTPYKTYPHYIO CXEMY
CHCTEMBI, 3aIIMCAHHYIO B NI€PEJATOUYHBIX (QYHKIIHAX.

NCXOJHBIE JAHHBIE VIS ITPOEKTHPOBAHUSA CUCTEMbBI

B 3aganuu Ha KypcOBO# MPOEKT MPUBOIUTCSA (DYHKITMOHAIIbHASI CX€Ma CUCTEMBI M CIIeTy-
IOIIME OCHOBHEIC UCXOAHBIC TaHHBIC:

1) HanpsHKEHNE MTUTAIOIIEH CeTH;

2) TUI, MOIIIHOCTb U CKOPOCTh BPAILIEHUSI SJIEKTPOABUTATEIIS;

3) auanaszoH PEeTryIHPOBAaHMS CKOPOCTH;

4) MOMEHT WHEPIIUS MEXaHU3Ma, IPUBEICHHBIN K Bally TBUTATEIIS;

5) TOYHOCTH CTAOMITM3AIINN WU CIICKCHHUS:

6) TOMyCTUMOE MEePEPEryINPOBaHNE U MAKCUMAITBHOE BPEMSI IIEPEXOHOTO IpoIlecca.

OcranbHbIe UCXOIHBIE TAHHBIE JTOJDKHBI BHIOUPATHCS CAMOCTOSITEIIHHO HA OCHOBAaHUHU H3Y-
YEHHS] CUCTEM 3JIEKTPOINPHUBOJA. B 4mClie HEKOTOPBIX TAaKUX JOMOJHUTEIBHBIX HCXOJIHBIX JaH-
HBIX MOT'YT OBITh:

1) TexHUYECKHE MAHHBIC AJICKTPOABHUraTeNs (HOMUHAIBHBIA TOK, HANPSHKCHHE, MOMEHT
WHEPIUHU SKOPS, MHIYKTUBHOCTh OOMOTOK W JIPyTH€ JTaHHBIE), KOTOPbIE BHIOMPAIOTCS W3 CIIpa-
BOYHOH JHUTEpaTyphbl U KATAJIOTOB , JAHHBIE HEKOTOPHIX JBHUTaTeNel MPUBEACHBI B pasnuene 19
JAHHBIX METOJUYCCKUX YKa3aHUA,

2) BenM4YMHA AOMYCTUMBIX MEPETPY30K U HEOOXOIUMOCTh TOKOOTPaHUYCHHUS,

3) crioco0 ympaBiieHHs TIPe0Opa30BaATEIEM.

[IpuHsATBIE NOMOTHUTENBHBIC JAaHHBIE W JOMYIICHUS KpPaTKO W3JIaraloTcs B PacueTHO-
MOSICHUTEILHOM 3aIMCKE MOCTIe 3alMCH 3aaHusl Ha KYpPCOBOE ITPOCKTUPOBAHUE.
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