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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 KOHCTPYKTOPCKUX J0- | TPEOYEMBIX PEKUMOB U 3aJIaHHBIX 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

KonTakTHasi aynuTopHasi paboTa o0yyarommxcsi ¢ nmpenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

116

B Tom uncie:

3aHATHS JIEKIMOHHOT0 THNA (JICKIIMA W WHBIC YUeOHbBIC 3aHSATHSI, MPEIy-
CMaTpHBAIOIUE NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopManuu me-
JarOTHYECKUMH paOOTHUKAaMHU), B TOM YHCIIe B (OpME MPAKTUIECKOMN T0]I-
TOTOBKH:

52

4%*

3aHATHS CEeMHHAPCKOro THUNA (CEMUHApHI, MPAKTHUECKUE 3aHATHS, MpaK-
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMbI U HWHbIE aHAJIOTUYHBIC 3a-
HATHS), B TOM YHClie B (popMe MPaKTHUECKOM MOATOTOBKH:

64

¥

CamocrosiTesibHasi padoTa 00y4alIIMXCA M KOHTAKTHasA padora, BKIIIO-
Yaomas TPYyNIoBble KOHCYJIbTALUMU, MHIMBUAYAIbHYIO paboTy 00ydaro-
IIUXCS € TMpEnoAaBaressMu (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpele Bysa

208

[TpomexxyTounast arrectanus oOydarommxcs — 3adet ¢ oneHko (2), Kypco-
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 Bupl yueOHO# paboThI, BKIIFOYAsi CAMOCTOSATEIBLHYIO pa-
CoJIep’KaHue MaTepuana 00Ty o0y4aromuxcs U TPyJOEMKOCTb (B dacax)
KonraktHas paboTa npernojgasatess ¢ 00y4daro- CPC
LIUMHCS
Jlexuun Cemunapckue | JlabopatopHsbie
(mpakTHUYecKue 3aHATHUS
3aHATHUSA)
6 cemecTp
Oo6umme ceegenns o CYIIL. 8 2
Hasnauenne u pynkiuun CYDII.
Knaccudukanus u cnocoObl oru-




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.

16

2*

16

36

HUTOI'O no aucuuniuxe (6 ce-
MecTp)

28

28

88




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

14




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
LEJIOM.

CocraBiieHHe CTPYKTYPHOU CXEMBI
aneKkTponpusoaa. Pacuer
TUHAMHYECKHUX PEKUMOB
3JEKTPONPUBO/IA.

50

3amknyrbeie CYJII na 0a3e cuH-
XPOHHOIO IBUTATEJISI.
CHHXpOHHBIE  BJIEKTPOIPHUBOJBL:
perynupoBaHue BO30YXKICHHS; Ya-
CTOTHO-TOKOBOE  PETYJIHMPOBAHUE
MOMEHTa CHHXPOHHOIO JJIEKTPO-
JBUTATENs; YNPABICHUE CHUHXPOH-
HBIM 3JIEKTPOIPUBOJIOM C PEryiH-
pOBaHHUEM IMPONOJIBHOM H IIOIe-
pEYHOM COCTaBJISIIONIMX TOKAa CTa-
TOpa.

DNeKTponpuBOAbl Ha 0aze BEH-
TUJIBHOTO JBHUTATENsl: 0COOCHHOCTH
KOHCTPYKIIMU BEHTWJIBHBIX JIBUTA-
TEJEeH; CTPYKTypa CUCTEMBI YIIpaB-
JICHUSI U HACTPOMKHU PEryJsTOPOB
JUI  3JIEKTPONIPUBOJOB Ha 0Oasze
BEHTUJIbHBIX IBUTATENEH.

HccnenoBanyue CHUCTEMBI IOIYH-
HEHHOI'0 PEryjlIUupoOBaHUsA C BHEII-
HAM KOHTYPOM PETYJMPOBaHUS
HaIpsOKEHUS.

UccnenoBanue 3aMKHYTOM CHCTe-
Mbl «IIpeoOpazoBarens 4acTOTHl —
ACHHXPOHHBIN JABUTATEIb

10




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

35

CYJIl cneumajabHOro Ha3Have-
HHS.

VYipasineHue IOJ0KEHUEM U Clle-
JSIIME DJIEKTPONPUBOABL: 3aJ1a4u
MO3UIIUOHUPOBAHMSI U CIICKCHUS,
TpeOOBaHUS K AJIEKTPONPUBOIAM;
TUTIOBBIC Y3JIbI CUCTEM YIPABICHUS
MO3UIMOHHBIM  3JIEKTPOIPUBOJIOM
MOCTOSTHHOTO ¥ TIEPEMEHHOTO TOKa,
CTPYKTYpHBIE CXEMbI U OCHOBHBIE
DJIEMEHTHI ~ CIEMASIIEro  JJIEKTPO-
NPUBOJA; CTATHYECKUE U JTMHAMHU-
YECKUE XAPAKTEPUCTHKH; CIOCOOBI
MOBBIIICHUS] TOYHOCTH.
[IporpamMHoOE yripaBiieHHE:
KJ1accu(puKanmsi CHCTEM
MPOrPaMMHOTO YIIPABIICHUS;
00111ast CTPYKTypa CUCTEM
YHUCIIOBOTO MPOTPAMMHOTO
YIPaBJICHUS; 0COOEHHOCTH
COTIPSIKEHHS YCTPOICTB YHUCIOBOTO
IPOrpaMMHOTO YIIPABIICHHUS C
AIIEKTPOTPUBOIOM; AT OPUTMBI
paboTHI DIEKTPONPHUBOIOB C
YHUCIIOBBIM MTPOTPAMMHBIM
yIpaBiIeHUEM

MopaenupoBaHHU€ YaCTOTHO pery-
JIAPYEMBIX JIEKTPOIPUBOIOB

Pacuet ¢punsTpoB npeodbpazoBarte-
JIEH 4acTOTHI ¢ aBTOHOMHBIMU HH-
BEPTOpaMHU

MonenpoBanue HIEPEXOTHBIX
IPOLIECCOB AJICKTPOIPHBOJIA C Yy4e-
TOM OTPAHUYECHUN.

PazpaboTka npuHIMTIHATEHON
CXEeMBI YIPaBICHUS] CHCTEMOU
AIIEKTPOIIPUBO/IA U €€ OIMCAHUE.

35

HUTOI'O no nucuuninne (7 ce-

24

12

24

120
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MecTp)

HUTOI'O no nucuunjainHe 52 12 52 208

* peasin3yercs B popMe MPAKTUIECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOSITeIbHASA Pa00Ta 00yYAOIIUXCS MO U CHUIIINHE (MOTY-
JI10)

ITpy mIaHUpOBaHUM CaMOCTOATENIBHOW PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCsI CIIEIYIOIIUM paclpe/IeICHHEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabmuia 4 — PexomenyemMoe pacnpeneseHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KommnoHeHTBI caMocTOSITEIbHON PadoThl KosaunuyectBo 4yacos
N3ydeHue TeopeTuyecKux pasaeaoB JUCLHUTLIAHbI 36
[Toaroroska K 3aHATHSM CEMHHAPCKOIO THUIIA 42
[TogroroBka u opopmiieHHEe KypCOBOTO MPOEKTA 90
[ToaroroBka u opopmiieHne pacueTHo-rpaduueckoit padboTh 40

208

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

@DOHJ OLIEHOYHBIX CPEACTB Ul NMPOBENCHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPO-
MEXXYTOUHOM aTrTecTalyu npeacrasieH B [Ipunoxenun 1.

ITonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHUS PE3y/IbTaTOB O0YUYCHHS N0 JAUCHUIUTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTurke B OyMaKHOM M 3JIEKTPOHHOM BHUJIE.

8 YueOHO-MeToaUYeCKOe U MHPOPMALMOHHOE 00ecTeYeHUe JUCHUILITHHBI (MOTY-
Jast)
8.1 OcHoBHas uTEpPaTYypa

1. Tepexos, B.M. Cucrtemsl yrpaBieHUs 3JIEKTPONPHUBOAOB: YUeOHUK s By30B / B.M.
Tepexos, O.1. Ocunos. — Mocksa : Akagemust.- 2008. — 301 c.

2. 3umun, E.H. ABTOomMaTmdeckoe ympaBlIeHHE JIEKTPONPUBOAaMH: Y 4eOHOe mocodue st
BY30B M0 criell. "DIeKTPONpUBO U aBTOMATH3aIMs MPOMBIIUICHHBIX ycTaHOBOK"/ E.H.
3umuH, B.U. SIxoBimeB. — Mocksa : Bricmasg mkona. — 1979. - 318c.

3. IlankparoB, B.B. ABromaruueckoe ympasiaeHue snexkrponpuogamu. Yacts 1. Perymupo-
BaHHME KOOPJWHAT AJIEKTPONPHUBOJOB MOCTOSHHOTO TOKa: yueOHoe mocobue / B.B. Ilan-
kpaToB. — HoBocubupck: HoBocuOUpCcKuii ToCcy1apcTBEHHBIN TEXHUYECKUH YHUBEPCH-
ter, 2013. — 200 c. // IPRbooks : »3yeKTpoHHO-OMOIMOTEUHAs CHCTEMa. —
URL: http://www.iprbookshop.ru/45357.html (mata oOpamenus 25.05.2021). — Pexxum moctyma
IO MOATHCKE.

8.2 JlomosHUTebHas JUTepaTypa



http://www.iprbookshop.ru/45357.html

12

1. CopaBOYHHK MO MMPOCKTHPOBAHHUIO AaBTOMATU3UPOBAHHOTO AJIEKTPOTIPUBOA U CUCTEM
yIpaBiIeHUS TEXHOJIOTUYECKUMU TpolieccaMu. 3-e u3., nepepad. u gom. Iloxg pex.
B.M.Kpynosuua. - M.: Dneprousapar, 1982. - 416c¢.

2. CopaBoYyHMK MO aBTOMAaTH3UpPOBAaHHOMY siyiekTponpuBony. Ilox pea. B.A.Enuceesa,

A.B.Ilunsnckoro. - M.: Dueproaromusaar, 1983. - 616c¢.

8.3 Meroanueckue yKa3aHusi 1JIs1 CTYIEeHTOB [0 OCBOEHHUIO TUCIHUIJIMHBI (TIpH

HaJIMYWHN )

1. ConoBeeB, B.A. Cuctembl yripaBiaeHuUs JIeKTponpuBoiaMu . JIabopaTopHBIN MPaKTHKYM.
/ B.A. ConoBbes, E.H. 3emnsnckas. - Komcomonsck-nHaAmype: KHAT'TY, 2015. - 93c.

8.4 CoBpemeHHble mnpodeccHoHAIbHbIE 0a3bl JAaHHBIX M HMH(pOPMALHMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble PH OCYLIeCTBJICHUH
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCHUIINHE

1) ZNANIUM.COM

AJIEKTPpOHHO-OMOMMoTeyHass cucrema : cabt. — URL:

http://www.znanium.com (gara obpamenus: 25.05.2021).

2) IPRbooks

AJIEKTPOHHO-OMOIMOTEYHAS cucreMa: CauT. -

URL: http://iwww.iprbookshop.ru (1ara obpamenus: 25.05.2021)

3) consultant.ru: napoOpManoOHHO-cTIpaBoYHas cucteMa «KOHCYIbTaHT TUIIOCY : CalT. —
Mockga, 2021 — . — URL: http://www.consultant.ru (mara obpamenus: 25.05.2021). —
Pexxum noctyma: ajist 3aperucTpup. nojib30BaTeeil.

8.5 [Ilepeuenb pecypcoB  HHGOPMAIMOHHO-TEJEKOMMYHHKAINMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIIUIIIUHBI (MOIYJIs)

1)Ikona nns snextpuka / http://electricalschool.info/elprivod/.
2)YacTOTHO-pETYIMPYEMBbI  aCHHXPOHHBIA  JJEKTPONPHUBON - KypCc JIeKIuid /
http://www.electrolibrary.info/58-chastotno-reguliruemyy-asinhronnyy-elektroprivod-

kurs-lekciy.html

8.6 JIuumeH3MOHHOEe W CBOOOJHO pacHmpocTpaHsieMoe MPOrpaMMHoOe olecredyeHue,
HCIOJb3yeMoOe TMPH OCYUIeCTBJIeHMH O00pa30BaTeJlbHOr0 Mmpouecca 1o

AUCHUIIIMHE

Tab6muia 5 — [lepedeHs UCMOIB3yeMOro MPOrpPaMMHOTO OOECTICYCHUS

Haumenosanue [10

PexBu3nuTel / YCJIOBUA UCTIO0JIb30BAHU

Microsoft Imagine Premium

Jluniensnonnsiit qoroop AD2223 Ne008/65 ot 11.01.2019

OpenOffice

CBoOOHAs JIUIICH3US, YCIOBUS HCIOJIBb30BAHUS 1O CCHUIKE:
https://www.openoffice.org/license.html

[Iporpamma cTpyKTYpHOTO MO-
nenupoBanus (PSM) pazpabo-
tanHas Ha kadenpe DITAITY
KaAT'TY

Pacniopsxenue o BBosie B yueOnslit mporecc 10 ot
23.12.2015, akT BHEApEHUS pe3yNbTaTOB HAyYHBIX HUCCIIEI0-
BaHMI

9 Opranu3auMoOHHO-TIeAArOrHYeCcKHue yCJa0BUs

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIk oOydeHwms (mpemonaBaHusi) - pycckuid. J[is BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.



http://www.znanium.com/
http://www.iprbookshop.ru/
http://electricalschool.info/elprivod/
https://www.openoffice.org/license.html
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IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHONH 00pa30BaTENbHOM TpaeKTOpUH O00ydaro-
IIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONUX TUCIHILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPhI 0CBOOOXKAAeT 00yJaroIe-
ToCsl OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUS.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc MpH MpEenogaBaHuu Kypca OCHOBBIBAECTCS Ha HMCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALMOHHBIX W MH(OPMAIMOHHBIX 00pa30BaTeNbHBIX TexXHONOrui. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3aHsaTuii. MTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJOTWU PEAM3YyIOTCS MyTEM AKTHBH3AMU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAINoiaraeT CUCTEMAaTU3UPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoif iekuiuu j1ekTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIFHO K KaKOMY
06a3zoBOMY yueOHUKY (yueOHUKAaM, Y4eOHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIWH 00BbeM HMH(OpMAIMK M 00ecIeyrBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJCTABIAIOT COOON NETATU3AIMIO JIGKLIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHUS Kypca M OXBATHIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB SIBIISETCA 00CYXAeHue Hanboee mpoliaem-
HBIX ¥ CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa300p NMPHMEPOB U CHUTYyallMd B
ayJIUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 10 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMbIe MPETo/1aBaTeleM;

- y4acTHe B IUCKYCCHUSX;

- BBITTOJTHEHHUE MTPOCKTHBIX U MHBIX 3a/JaHUH;

- ACCHCTUPOBAHHE MPEIOIaBATENIO B POBEACHUH 3aHATHI.

OtBeT 0IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHMPOBAaHHE JOKIAZOB MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHaoM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHnBaHue 3aJaHU, BHINOJIHEHHBIX Ha CEMHHAPCKOM 3aHITHH, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padboTa 00y4aromMXcsl M0 JUCHUIINHE (MOYJII0)

aMoCTOsTENNbHAsT paboTa CTYACHTOB — 3TO MPOIECC aKTUBHOTO, IEICHAIPABICHHOTO
C 0 y, ,
PHOOPETEHUsI CTYICHTOM HOBBIX 3HAHHI, YMEHHI 0€3 HEMOCPEICTBEHHOTO YYacTHsI MPEIo/ia-
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BaTeNs, XapaKTEPU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ysbTaToOB AESATENbHOCTH 00Yy4aroLIerocs.

Lenu camocTOSATENHHON pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE MOJyYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUU CTYIEHTOB;

- yriiy0OJieHre U pacIiipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHUEe YMEHHUH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATIN3alluu;

- pa3BUTHE UCCIIEJOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYIIECTBIATHCS MHIMBUAYAIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT IIeJIH, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorus opraHu3anuy caMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIFOYAET UCIOJIb30BaA-
HUE UH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pabOTBhI CTYACHTOB MOYKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHTbl JOJKHBI HMOAXOAUTh K CaMOCTOSTENbHON paboTe Kak K HaWBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHMsI OIIPEEICHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHUOHAJIbHOU JIUTEPATYpPHI.

9.5 MeToanuyeckue yKazaHus 1/ 00y4AIOMIMXCS M0 OCBOEHHMIO M CIIUTIIUNHbI

[Tpu M3yueHuu JUCUMILTUHBI 00YYarOIKUMCS 11€JIeCO00pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEHJALNH:

1. U3yueHnne yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCHh CUCTEMAaTHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MIIM KOHCIEKTHBIM MaTepuaniaM
PEKOMEHAYETCS M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OMPECIICHNUs, IOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIEYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHSATH-
SIM U MHIUBUAYAIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuKa BOIPOCOB, M3Y4aE€MbIX CaMOCTOSTENBHO, 33Ja€TCs Ha JIEKLIUSIX Iperno-
naBaTeneM. MM e aroTcs UCTOYHHMKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPHUOJUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYECHHBIX Ha JICKIHH.

[Ipu camocTosATenbsHON TPOPaObOTKE Kypca 00y4datomuecst T0JKHBL:

- MPOCMATPHUBATh OCHOBHBIE ONPEACTICHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHSITHUM MaTepual U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABISTH TE3UCHI, aHHOTALIUU U KOHCIIEKTHI
HanboJee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBIMOIHATH 33JaHUsI, aHATIOTMYHBIE MTPeIjIaraéMbIM Ha 3aHITHSIX;

- UCTIOJIB30BATh JJISi CAMOIIPOBEPKU MaTepHajbl (OH/A OLIEHOUYHBIX CPE/ICTB.

MeToanuyeckne ykazaHus pu padoTe HAJl KOHCIIEKTOM JIEKIIUH

B xoze NeKIMOHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCHEKTHpPOBAHHE y4yeOHOro mare-
puana. O6pamarh BHUMaHUE Ha KaTeropuu, GOpMyIHpPOBKH, PACKPHIBAIOIINE COAEPIKAHUE TEX
WM UHBIX SIBJIEHUU U MPOLECCOB, HAYYHbIE BBIBOJBI M MPAKTUUECKUE PEKOMEHAAINH, TTOI0XKHU-
TEJbHBIN OMBIT B OPATOPCKOM HCKyccTBe. JKenaTrenbHO OCTaBUTh B pabOYMX KOHCHEKTax IMOJs,
Ha KOTOPBIX Je1aTh MOMETKU U3 PEKOMEHIOBAaHHOM JIUTEpaTyphl, AOMOIHSIONINE MaTepual mpo-
CIIYIIAHHOM JIEKIIUH, a TaK)Ke MOJYEPKUBAIOLINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX T€OpeTHde-
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CKHX TMOJIOKEHUH. 3aaBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIPOCH C LENbI0 YCHEHUS TEOpe-
TUYECKHX ITOJIOKEHUH, Pa3pelICHUs] CIIOPHBIX CUTYALUH U T.1I.

MeTtoauyeckue yka3aHHusl 10 CaMOCTOSAATEJILHOH padoTe HaJ M3y4aeMbIM MaTepHa-
JIOM U NPH NOATO0TOBKE K MPAKTUYECKHUM 3aHATHAM

HaunnaTh Haz0 ¢ U3y4eHHUs peKOMEHI0BaHHOH JuTepaTypbl. Heo0X0a1MMo MOMHUTB, 4TO
Ha JIEKIUU OOBIYHO paccMaTpUBAaEeTCsl HE BeChb MaTepual, a TOJbKO ero 4acTh. OcranbHasi ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENbHOM paboThl. B cBs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOU JuTeparypoil obs3arenpHa. Ocoboe BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTHTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBICHUN M (DAKTOB, YSCHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpPUBAEMbIX TEOPETHYECKUX BONPOCOB. B mpouecce 3toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHITH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuasna, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCsl B WILTIOCTPATUBHOM MaTe-
puane u T.n.

Meroanyeckue yKa3aHus 110 BBINOJTHEHHUIO KYPCOBOIO IIPOEKTA

Teopernueckas 4acTb KypCOBOIO NPOEKTA BBIMOJHIETCS 10 YCTaHOBJIEHHBIM TEMaM C
WCITOJIb30BAHUEM INPAKTHUECKUX MarepruanoB. K KaxJI0i Teme KypcOBOIO MPOEKTa PEKOMEHY-
€TCsl TIPUMEPHBIA TEPEeUYeHb Y3JIOBBIX BOMPOCOB, CIUCOK HEOOXOAMMOW yuTeparypsl. M3maras
BOIPOCHI TEMBI, CJIEAYET CTPOro MPUIEPKUBAThCA TU1aHa. PaboTa He MOJDKHA MPEACTaBIATh Tie-
pecKa3 OTAENbHBIX IIaB yueOHUKA UM ydeOHOro mocoous. HeoOxoauMo M3I0KUTh 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-Tpaguueckoil padoThl

Teoperuueckast 4acTh pacyeTHO-rpadUUIecKoil paboThl BHIIOIHSAETCS 110 YCTAaHOBICHHBIM
TEMaM C UCIOJIb30BaHUEM IMPAKTHUYECKUX MaTtepuanoB. K kaxmaoi TeMe pacdueTHO-TpaduuecKoi
paboThl pEeKOMEHIyeTCsl IPUMEPHBIH NepeYeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOIUMOM JHTe-
patypsl. M3naras Bompockl TeMbI, CIeyeT CTPOro MpuiepKuBaThcs MiaHa. PaboTta He noimkHa
NPECTaBIATh MepecKa3 OTIENbHBIX IUIaB yueOHMKa Wi yuyeOHoro mocobusi. Heo6xoaumo us-
JIO)KUTH COOCTBEHHBIE COOOpa)XKEHHS MO CYIIECTBY M3JaraéMbIX BOIPOCOB, BHECTU CBOU Mpe-
noxenus. OOIIKe MOJIOKEHHs! JJOJKHBI ObITh OAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TTPUMe-
pamu. Mznaraemblii MmaTepuan npu HEOOXOAMMOCTH ClEIyeT MPOMILIIOCTPUPOBATh TabIUIaMHU,
cXemaMu, AuarpaMMamMi 4 T.1.

10 Onucanue MmaTepuaibHO-TEXHUYECKOT0 o0ecneyeHusl, He00X0UMOro 1JIsl 0Cy-
HIeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOIeCcCca Mo JUCHHILINHE (MOIYJIIO)

10.1 YuyeOHo-1200paTOpHOE 000PYIOBAHUE

Ta6muma 6 — [lepedens o0opyaoBaHus JabOpaTOPUH

HaumenoBanue ayguropuu

(naGopatopn) Hcnonb3yemoe obopynoBanme

Aynuropust

107/3 JlabGopaTopust CHCTEM yIpaBiie- 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 OOYYEHUs, CIHYKAIMMH JJIs TPEACTaBICHUS Y4eOHOW HHPOpMAHMKU OOJBIION
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aynuropun  (HaOOpbl JEMOHCTPALMOHHOTO 00OpYyJIOBaHUS (IPOEKTOP, 93KpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIC TTOCOOUSI, TEMAaTHUECKHUE HILTIOCTPAIINN ).

IIpakTH4eckne 3aHATHA.

Aynuropun JUisi IPaKTUYECKUX 3aHATHI YKOMIUIEKTOBAHbI CIIEIUAIN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMU CpeICTBaMU 00y4eHHUs (TPOEKTOP, IKPaH, KOMIILIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

st mabopaTopHbIX 3aHATHN Ucnonb3yeTcs aynutopust Ne 107/3 , ocHamienHas o6opy-
JIOBaHHEM, yKa3aHHBIM B Ta0II. 6.

CamocrosiTesibHast padoTa.

[TomereHust 1711 CaMOCTOSATEIBLHOM PabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» W MOCTYNOM K 3JEKTPOHHOW MH(OPMAIIMOHHO-
obpazoBarenbHOl cpeae KHAT'Y:

- yptanbHbii 3a1 HTB KHAT'Y;

- KOMIIBIOTepHBIE Kacchl (aya. 202 kopryc Ne 3 ).

11 Huble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 HUHBAJIUIAOB

OcBoeHne NUCIUIUIUHBI 00YYaAIOMIUMUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIIBbHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUS] 00pa30BaHUs 00yUYarOIIMHU-
Csl C OrPaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-neqarorn4eckuii cocTaB 3HaAKOMHUTCS C TICHUXOJIOT0-(PHU3HOIOTHYECKUMU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, HHJIMBUyaTbHBIMU MPOTPAMMaMH PEaOMINTALNA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAs MOAJIEpPKKa MPernoaBaHusl ThIOTOPAMHU, CHXO-
JIoTaMH, COIIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeToAMYECKUMHU peKoMeHaanusIMu MuHoOpHayku PO (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COLMAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyaeHuecko rpymnne. [lonbop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOIATCS C YUETOM NIPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nucHuiivHbl JuinamMu ¢ OB3 ocyliecTBIgeTcs ¢ UCMOJIb30BAHUEM CPEICTB
00y4yeHHs OOIIEro M CIEeUUAIBHOT0 Ha3HaYeHUs (IEPCOHANIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe 00eCriedeHre MPeayCMaTPpUBAET MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAllMK IJIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
UHIMBUIYAIBHBIX NcuXxopu3ndeckux ocodennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TCUATHOW WM DIEKTPOHHOH (opme (I IUIl ¢ HAPYMICHUSMH OIMOPHO-
JIBUTATEILHOTO arapara);

- B Ie4aTHOM (popMe MM ANIEKTPOHHOH (hopMe ¢ yBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JIJIS1 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHUSI aCCHCTEHTOM 33/IaHUsI BCIYX (IJIS1 JIUI] C HAPYIICHUSIMU 3PCHHS).

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYMBAETCA BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. )i TaKWX CTYAEHTOB MpEAyCMaTpUBAETCsS MOCTyIHas (opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, & UMEHHO:
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- MMCbMEHHO Ha Oymare wid HaOOPOM OTBETOB HAa KOMIbIOTEpe (IS JIHII C HApYLICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYT aCCHUCTEHTa (151
JIMI] C HApYNICHUSIMH OITOPHO-BUTaTEIBHOTO aIapaTa);

- YCTHO (7151 JTUI] ¢ HAPYIIEHUSIMH 3pEHHSL, OTIOPHO-ABUTaTEIbLHOTO armapara).

[Tpn HeoOxoauMOCTH U1t 00YHAIONIMXCS ¢ MHBAJIMIHOCTHIO MPOIeTypa OICHUBAHUS pe-
3yJIbTaTOB O0YyUEHHSI 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) 2021
®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 IPOMBIIILICH-
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 BBIITOJIHEHUS
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 0O€CTICUeHHUsI 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
[1apaMeTPOB 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 MeToauveckne MaTepuaJIbl, ONpeae/siiolMe NpoueIypbl OLeHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKkTepu3youue 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 — TexHoJoruyeckas 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
IIpomexyTounas arrectanus B popme «3aueT ¢ OLEHKOIN»
JlaboparopHasi pa- | B T€UCHUE 3 Gamra 3 Oamna — CTyOEHT IOKa3al OTJIMYHbIE
6ora 1 cemecTpa 3HAHUS, YMEHUS U HaBBIKU MPHU PEIICHUU
npoecCHOHANBHBIX 337ad B paMKax
JlaGopaTopHas pa- | B TeUCHHE 3 Gamra YCBOEHHOT'O Y4e€OHOro MaTepuaia.
Gora 2 ceMectpa 2 Oamna — CTYAEHT NOKa3al XOpOIIHUe
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-
JlaboparopHasi pa- | B T€UCHUE 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.
bora 5 ceMecTpa 0 6ayIoB — CTYJIEHT MPOAEMOHCTPUPOBAI
HEJOCTAaTOYHBIA YPOBEHb BIIAJICHUS 3HA-
JlaGopaTopHas pa- | B TeUCHHE 3 Gamta yp
HUSIMU, YMEHHUSIMH U HaBBIKAMU TPU pe-
6ota 6 ceMecTpa
HICHUH TPOPECCHOHANBHBIX 3a7ad B
TIpaKTHUECKOE 3a- | B TEUEHHE 3 Gasa paMKax YCBOEHHOro y4eOHOro marepua-
nanue 1 cemecTpa J1a.
[IpakTudeckoe 3a- | B TEUCHUE 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
[IpakTudeckoe 3a- | B TEUCHUE 3 Gamna
nague 5 ceMecTpa
[IpakTHyeckoe 3a- | B TE€UEHUE 3 Gamta
naHue 6 ceMecTpa
HUTOI'O: (7 ce- 36 6atoB
MecTp)

Kputepun ouneHkH pe3yjbTaToB 00y4eHHsI 10 JUCIHUILIMHE:

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)
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7 ceMecTp
IIpomeskyTounas arrectauus B gopme «KID»

[To pe3ynbTaTam 3amuThl KypCOBOTO MPOeKTa (paboThl) BEICTABISETCS OLEHKA 10 4-0aibHON
IIKaJie OLCHUBAHUS

- OIICHKA «OTJINYHO» BBICTABIISIETCS CTY/ICHTY, €CIIU B paboTe coaepKarcs 3JIEeMEHTbI Hay4yHO-
I'0 TBOPUYECTBA U JETAIOTCA CaMOCTOSATENIbHBIE BBIBOBI, JOCTUTHYTBI BCE PE3YJIbTaThl, yKa3aH-
HbIC B 33/1aHUH, Ka4eCTBO 0()OPMIICHHUS OTUETA COOTBETCTBYET YCTaHOBICHHBIM B By3€ TpeOoBa-
HUSIM U IIPU 3aIIUTE CTYAEHT MPOSBUI OTIUYHOE BiIaJIleHHE MaTepruaoM paboThl U CIOCOOHOCTh
apryMEHTHPOBAHO OTBEYaTh Ha MOCTABJICHHBIE BOIIPOCHI 10 TEME pabOThI;

- OLICHKA «XOpOLIO» BBICTABISETCA CTYACHTY, €CJIU B pabOTE JOCTUTHYTHI BCE PE3YNIbTaTHI,
yKa3aHHbBIE B 3aJIaHUH, KaYeCTBO O(POPMIICHHS OTUYETa COOTBETCTBYET YCTaHOBIICHHBIM B BY3€
TpeOOBaHUAM U IIPU 3aLIUTE CTYAEHT NPOSBUII XOpOLIee BIaeHIEe MaTepraloM paboThl U CIIO-
COOHOCTB aPTYMEHTHUPOBAHO OTBEYAThH Ha MMOCTABJICHHBIE BOIPOCHI IO TeMe paboThI;

- OLICHKA «y/I0BJIETBOPUTEIIEHO) BBICTABIIAETCS CTYJEHTY, €CJIU B paOOTE TOCTUTHYTHI OCHOB-
HBIE Pe3yJIbTaThl, yKa3aHHbIC B 33/1aHUH, KaYeCTBO O()OPMIICHHUS OTYETAa B OCHOBHOM COOTBET-
CTBYET YCTAHOBJIEHHBIM B By3€ TP€OOBaHUAM M IIPU 3aIUTE CTYAEHT NPOSBUI YAOBIETBOPU-
TEJIbHOE BJIaJICHUE MaTepruaioM paboThl U CIOCOOHOCTh OTBEYATh HAa OOJIBITMHCTBO MTOCTABIICH-
HBIX BOIIPOCOB IO TEME PabOTHI;

- OLICHKA «HEYIOBJIETBOPUTEIBLHOY» BBICTABIISIETCA CTYACHTY, €CIIU B pab0Te HE TOCTUTHYTHI
OCHOBHBIE PE3yJIbTAThl, YKa3aHHBIC B 3aJJaHIUH WA Ka4eCTBO OPOPMIICHHSI OTYETa HE COOTBET-
CTBYET YCTAHOBJIEHHBIM B By3€ TP€OOBaHUAM, WM IIPH 3aLIUTE CTYAEHT NPOSIBUII HEYIOBJIETBO-
PUTEIBHOE BJIAZICHUE MaTepHUaIoM paboOThl M HE CMOT OTBETUTH Ha OOJIBIIMHCTBO MTOCTABICHHBIX
BOITPOCOB T10 TEME PabOTHI.

3 TumoBble KOHTPOJIbHBIE 32JaHUS WIH MHbIe MAaTEePHUAJIbI, H00X0AUMBbIE /15l
OLIEHKHU 3HAHU I, YMEHH, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepU3yIolIue
npouecc popMupoBaHHUA KOMIIETEHIUI B X0/1e 0CBOeHHS 00pa30BaTeIbHOI MPOrpPaMMBbl

3.1 3agaHus I TeKylero KOHTPOJIsl yClneBaeMOCTH
TECT

1. B 3aMKHYTO# cUCTEME C CyMMHPYIOIIEM YCUIIUTEIEM U OTPHUIIATEIbHOM 00OpaTHOM CBS3BIO 1O
CKOPOCTH, pabOTaBIIeil B YCTAHOBUBIIEMCSI PEKHUME CO CKOPOCTHIO PaBHOU ® = 52¢7, MIPOU30-
11es1 0OpbIB 00paTHOM CBs3U. UTO MPOM30MIET CO CKOPOCTHIO BPAIICHUS ABUTATEIIS?

Homunanwsubie manneie asurarens: Py, = 2,5 kBt, U, =220 B, I, =14,1 A R, =1,37 OM, 04 =
104 ¢!, 7=0,07 krm* ; npeobpazosarens — K; =22, T, = 0,003 ¢, cyMMUpYIOIIEro yCHIUTEIS

- KE =10.

OTBETHI :

1. Ocranercs 6€3 U3MEHEHUSI. 2. JlocTUrHET TpeAeNbHOIO 3HAYEHUs, Ompeessie-
MOTO OIPaHHMYECHHEM BBIXOJIHOM 3/IC peodpazoBare-
JIA.

3. JIOCTUTHET HOMHHAJIBHOTO 4. YMEHBbIIUTCA J10 HYJIEBOT'O 3HAYEHHUS

3HAYCHUAI.

2. B IBYXKOHTYpHOU CHCTEME MOJYMHEHHOrO peryiaupoBanus ¢ II-perymaropom ckopo-
ctu u [IU-perynsTopoM TOoKa cTaTWyeckas MpOCajKa CKOPOCTH TpPH W3MEHEHHH MOMEHTa
Harpy3ku ot 0 10 0,5 M cocTaBur:

1LAo=0c" 2.2,32¢"

3. Ao =104 ¢ 4.4.64c"
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HpI/I ONpCACIICHUU NIPOCAAKU CKOPOCTU CUUTATL HOMUHAJIBHBIC JAHHBIC IBUTATCIIA: PH =
2,5kBr, Uy, =220B, 1, =14, A R,,=1,370m 0, =104c", J=0,07 xrm* ; mpeoGpasosare-
g — Ky =22, T, = 0,003 ¢, nocrossnnasa saxkopnoi nenu Ty = 0.024 ¢, Ry, = 1,7 Om, Ty, =
0,003.

3. B IBYXKpaTHOMHTETPHUPYIOIICH CHCTEME CTa0WIHM3AIlMH CKOPOCTH C IMOAYMHEHHBIM
KOHTYPOM TOKa, BpEMsI BOCCTAHOBJICHHUSI CKOPOCTH M BEJTMYMHA THHAMHYECKON MPOCAIKHA CKOPO-
CTH IIPHU CKaYKOOOpa3HOM M3MEHEHUHU HArpy3KU OT HYJISI O HOMUHAJIBHOM COCTaBSIT:

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

[Ipu onpeneneHnH MPOCAAKN CKOPOCTH CYMTATh HOMHHAIBHBIC TaHHBIC IBUTATEINS: 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 sikopHor nenu Ty = 0.024 ¢, Ry = 1,7 Om, Ty, =
0,003.

4. Kakoit u3 Huxe mpuBeeHHBIX rpadukoB @ = f(t) COOTBETCTBYET pa3rOHy JABUTATEIS B
JIBE CTYINEHU B (DYHKIIUN CKOPOCTH U TIOYeMy?

1 [N

an}
9
L) [ /

\
\

o |m 7T

- — - -

oy |m - "=

. 1 2 £

2 t3 t
5. Ilpu BKIIOYEHHM HA BXOJAE JBYXKOHTYPHOH CHCTEMbI IOJYMHEHHOI'O PETYJIMPOBAaHUS
du dw

3aJaTdyuKa HHTCHCHUBHOCTH C TEMIIOM HU3MCHCHUA BBIXOJHOI'O CUTHaJIa ?ﬁ' = E = A B CUCTEME

ol e

OyZIeT HaOII0AaThCs:

1. orpaHHYEHHE MPEACIHHOTO TEMITAa U3MEHCHHS CKOPOCTH Ha YPOBHE A, CHM)KEHHUE Be-
JIMYUHBI TIEPEPETYTUPOBAHUS CKOPOCTH, MPH 3aBUCHMOCTH 3JICKTPOMArHUTHOTO MOMEHTA JIBHU-
raresist OT MOMEHTA MHEPIIMKA U MOMEHTA HAarpy3KH.

2. TeMIl pa3roHa JBUTATENss OYJET ONMPEACSITbCS TUHAMUYCCKMMU XapaKTCPUCTHKAMU
CHCTEMBI, ITEPEePEryIUpPOBaHIE CKOPOCTH OYAET OMPEACIATHCS HACTPOUKON PETyIsSTOPOB CHUCTE-
MEL.

3. orpaHMYCHHE MaKCHMAaIbHOTO 3HAUCHHS TOKA SKOPS M KaK CJACACTBHE TEMITa H3MCHE-
HUSI CKOPOCTH, a TaK)KE HE3aBUCHMOCTH 3JICKTPOMAarHUTHOTO MOMEHTA JBUTATENsi OT MOMCHTA
WHEPIUH U MOMEHTA HArPYy3KH.

4. TUHAMUYECKHUE XapaKTCPUCTHKH CUCTEMbI HE OYIYT 3aBUCETh OT MMapaMeTPOB 3aaTuH-
Ka MHTEHCUBHOCTH.
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JlabopaTopHbie padoThl
1. Cunmes penetiHo-KOHMAKMOPHBIX CXeM YNpasieHus ogueamenem noCMmosIHHO20 MOKa
Uro Takoe ynpaBieHHE IIYCKOM M TOPMOXXEHHEM ABHUIATENsl IOCTOSHHOIO TOKA HE3aBUCHUMOTO
BO30Yy>KAeHHs B QYHKIIMK BPEMEHHU U B YEM OCHOBHBIEC IOCTOMHCTBA U HEAOCTATKU 3TOTO CIIOCO-
0a ympaBieHus?
2. Yro Takoe ympaBi€HHUE ITyCKOM M TOPMOXKEHHEM B (DYHKIIUU CKOPOCTH M B YEM OCHOBHBIE JI0-
CTOMHCTBA U HEJJOCTATKH 3TOTO CIIOCO0a yrnpaBieHus?
3. Yro Takoe ynpapiieHHE IIyCKOM U TOPMOKEHHUEM JABUTATENS TIOCTOSTHHOTO TOKa HE3aBUCHMOTO
BO30YXJIeHHS B (DYHKIIMM TOKA U B YE€M JIOCTOMHCTBA M HEJOCTATKU 3TOTO CIIOCO0a yrpaBieHus?
4. Kak paccuuTarh MyCKOBBIE U TOPMO3HBIE COMPOTUBIICHUS?
5. Kak paccunTarh yCTaBKH pejie BpEMEHU IIPU MCKe U TOPMOKEHHH B (DYHKIIMU BpEeMEHU?
6. Kak paccunTtaTh ycTaBKH pesie BpeMEHH MpHU MyCKe U TOPMOKEHUHU B QYHKIIUU CKOPOCTH?
7. Kak paccunTarh ycTaBKH peJie TOKa MPH MyCKe U TOPMOKEHUHU B (PYHKITUH TOKa?

2. Uccnedosanue penetino-KOHMAKMOPHOU 3auumul 271eKmponpusoo0s

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

2. Kak peanusyercsi aBTOMaTHYECKOE yIpaBieHUE JUHAMUYECKUM TOPMOKEHHUEM JIBUTATE-
JI51 B CXEMeE MCCIIelyeMOTo 3JIeKTponpuBoga?

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

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

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

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

7. B ueM TOCTOMHCTBA M HEJAOCTATKM aBTOMATHUYECKOTO yIpPaBICHHs] TOPMOKEHUEM JBUTaA-
Tels B QYHKIIMUA CKOPOCTHU?

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

1 TlosicHuTe paboTy GECKOHTAKTHOTO y3Ja "mamsTs"?

2 Kakum 00pa3oM OCYIIECTBIISIETCS BBIIEPKKA BDEMEHH B DJIEMEHT 3aJIPIKKU?

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

4 Kakylo (yHKIHIO BBINOJHSIOT YCHJIMTENM B OECKOHTAKTHBIX CXEMax YIpaBJICHUS,
Hanpumep 114047

5 B uyem 3axioudaercs ~ JOCTOMHCTBA U HEAOCTAaTKU  OECKOHTAKTHBIX
NATYUKOB MOJIOKECHUS?

6 Kakum mapameTpoMm XapakTepU3yeTCs Harpy3ouHas CIIOCOOHOCTh OECKOHTaKTHOTO
JIOTHYECKOTO dJIeMEHTa?

4. U3yuenue snemeHmos cucmem YnpasieHus 31eKmponpueood

1. I 9ero ciayKuT 3aJaTYUK UHTEHCUBHOCTH?

2. Yem peanusyeTcsi TEMI HapaCTaHMs 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 ONEPALMOHHOTO YCUIUTENs?
KakoBbl ux npuHUIUIBI ASHUCTBUSA?

6. Kak pacdeTHBIM ITyTeM OINPEIESIUTh MEPEIaTOUHYI0 (PYHKIHIO perymsTopa?

7. Kak axcniepuMeHTalIbHO onpenenuTs napamerpsl [1-, IT1-, - perynsaropos?
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8. [TouemMy B pa3OMKHYTBIX KOHTYpax PeryJIHpOBaHUS HE JIOIyCKaeTcs paboTa aHAJOTOBO pe-
TYJISTOpa B MHTEIPUPYIOIIEM pexume?

5. Uccneoosanue cucmemvl noOUUHEHHO20 pe2YTUPOBAHUS C GHEUWHUM KOHMYPOM CKOPOCHU

1. C xaKoii IeJbI0 M Ha KaKUX dTanax MCKII0YAarTCs KOHAeHcaTopsl B perynaropax PC u PT?

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

3. [Ipu kakux HacTpoiikax oTKItoUaeTcst Bo3Oyxaenue JI1T?

4. Kak onpenenuTh 3HaK 00paTHOMN CBS3U 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 BEIWYMHY KOAPPHUIIMEHTA yCH-
nenus I1-kanana perymnsitopa?

7. C KaKoM LIEJBbI0 CTaTUYECKasi XapaKTEPUCTHKA PETYJIATOPAa CKOPOCTH BBINIOJHEHA C HACHIIIE-
HueM?

8. Kakue mokazarenu mpoueccoB HyKHO 00eCIIeYlTh IPU HACTPOHKE PEryisiTopa Toka?

9. Kakue mokaszaTtenu mpoIieccoB HYy)KHO 00€CIIeUnTh MPU HACTPOUKE PErysaTopa CKOPOCTH?

10. C moMoIbio Kakux y3j10B (GOpMUpPYETCs MIPSIMOYTOIbHAs TOKOBAsl TuarpamMma IpH pa3roHe
71a00paTOPHOTO JIEKTpONpUBOa?

11. Kak BbICTaBUTB TpeOyeMylo BeIMUMHY ToKa yropa JI1T?

6. Hccneoosanue 3aMKHYMOU cucmemvl «npeobpaszoséamenb 4acmomvl-AdCUHXPOHHBIN 08U2a-
mejiby»

1. OOBsicHuTe MPUHIMIT pabOTHl MMITYJBCHOTO JaTYMKa 4acTOThl BpamieHus. Kak ocy-
HIECTBIISICTCS ONpEJICIIeHUE HAllPaBJICHUs BpallleHUs ABUTATENS?

2. Yro Takoe cuctema MoAUYNHEHHOTO PErYINPOBAHUS?

3. [Touemy Ha npakTrkKe 00bIYHO HE HUcnonb3ytoT [TU/[-perymnstop ckopoctu?

4. Kakue moka3aTeny MepexoHOro mporecca HeoOX0auMO 00eCneunTh MpU HaCTpOHKe
KOHTYpa CKOPOCTH?

IIpakTuyeckue 3agaHus

Ilpakmuueckoe 3auamue 1. Pewenue 3a0au no pacuemst pazomxuymoix CYII1.
CocTaBUTh peneiiHO-KOHTAKTOPHYIO CXEMY YIPABJICHHUS 3JICKTPOIPUBOIOM, pabOTAIOUINM B IO-
BTOPHO-KPATKOBPEMEHHOM PEKUME U PEATU3YIOIIHUM CIEIYIONIYIO0 TaXOrpaMMy:

7]

JlBurarenb NEPEMEHHOrO TOKA, YMCIO CTYIIEHEH IyCKa

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

&

Ipaxmuueckoe 3anamue 2. Pewenue 3a0au no pacuemol samxuymoix CYOIl ¢ cymmu-
PYIOWUM yCUunumenem.
Jlist 3aMKHYTOH CHCTeMBI CTaOMIIM3allii CKOPOCTH C OTPULIATENIbHOW 0OpaTHOM CBSA3bIO MO CKO-
POCTH U 33€p>KaHHOM 10 TOKY ONPEAEIUTh HANPSKEHUE CPABHEHUS B LIENTU OOPAaTHON CBSA3H 110
TOKY M 3Ha4eHHEe KO3 PHUIMEHTa Iepeaun 3Tol 00paTHOM CBSI3U IS HIDKENPUBEAEHHBIX Mapa-
METPOB CUCTEMBI:
Heurarens [1143-4K; P, =200 kBt; N, =400 06/mun; 77, =91,6%; U, =440 B; | =497 A. Ko-

3¢ dunmenTs nepenaun: cymmupytomero ycurens K ,=10;
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npeobpaszosatenst K ;;=46; narumka ckopoctu K =0,24 Bc; Hanpsbkenue 3amanus U ;=8 B.

Tok cronopenus |, =994 A; |, =800 A.

Ilpakmuuecroe 3ansmue 3. Pewenue 3aoau no pacuemot 3amxnymoix CYIIl ¢ nooyu-
HEHHBIM pecyIUposanuem
Jlnst 1ByX KOHTYPHOW CHCTEMBI TIOJTMMHEHHOTO PEryJupoBaHus, peann3oBaHHON Ha O0aze ABK
OTIPEICIUTh MapaMeTPhl PErYJISITOPOB TOKA M CKOPOCTH U3 YCJIOBHUS, YTO CHCTEMA JOJKHA pado-
TaTh B PSKUME CTAOMIM3AIIMNA CKOPOCTH C HYJICBOM CTaTUYECKON OommoOKoi. JlanHbIe 17151 pacye-
ta: JIsurarenr 4AHK co cnenyromumu napamerpamu: 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
CIIIaXKMBaKoLIero 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 CBSI3BIO 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 PeryaupoBaHus ckopoctu B cucteme D =10.

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

Pacuerno-rpaduyeckas padora
Kaxnomy cTyaeHTy HEOOXOOUMO BBIMOJHUTH CHHTE3 PENCHHO-KOHTAKTOPHON CXEMBI
yIpaBJICHUS IBUTATEIIEM.
JIist IpUBEACHHON Ha PUCYHKE TaXOIPAMMBI COCTAaBUTb CXEMY YIIPABJIICHUS, PACCUATATH
U BBIOpaTh BCe AJIEMEHTHI cxeMbl. HeoOxoqumele U1 pacueTa aHHbIe IPUBEACHBI B TaOIHIE 8.

iy
me
ml
t2 [t4 | ] [8 ] 11
| [ 6] 5 BT w ] [t10 ] -
I

0 —t.1 — pa3ron nmpuBoJa Ha MEPBBIX ABYX CTYINEHSIX yCKOBOT'O PEOCTATa;

t.1 —t.2 — paboTa nprBO/a B yCTAHOBUBLIEMCS PEKUME C CKOPOCThIO 1, orpenenseMoii BTOpoii
CTYIIEHBIO ITyCKOBOTO PEOCTATa;

t.2 — t.3 — pa3roH npuBOAa Ha TPEThEU CTYNEHU MYCKOBOIO PEOCTAaTa M HA €CTECTBEHHOW XapakK-
TEPUCTHUKE;

t.3 — t.4 — paboTta mpuBOJa B YCTAHOBUBIIIEMCS PEKUME Ha €CTECTBEHHOM XapaKTEPUCTHKE;

t.4 — t.5 — TopMOKEHHE ITPUBO/IA;



27

t.5 — t.6 — may3a (OCTaHOB) IPUBO/IA;
t.6 —t.7 - pa3roH NpuBOJa HA MEPBBIX ABYX CTYIEHAX MYCKOBOTO PEOCTaTa B MPOTUBOIIOIOKHYIO
CTOpOHY;
t.7 — t.8 - paboTa IprBO/Ia B YCTAHOBUBIIIEMCSI PEKUME C CKOPOCTBIO 12, OTIPEICTIEMON BTOPO
CTYIIEHBIO ITyCKOBOTO PEOCTATa;
t.8 — 1.9 - pa3roH npuBO/a Ha TPEThEW CTYNEHU MTYCKOBOTO PEOCTAaTa U HA €CTECTBEHHOM Xapak-
TEPUCTUKE B HAPABJICHUH HA3a]l;
t.9 — t.10 - paboTra mpuBO/a B YCTAHOBUBIIEMCS PEKUME HA €CTECTBEHHOW XapaKTEPUCTUKE B
HaIpaBJCHUU HA3al;
t.10 —t.11 - TopmMOKEHME TTPUBO/IA.
[Tpu pa3paboTKe CXeMbl YIPABICHHS TMPETyCMOTPETh CICAYIONINE BUIBI 3AIIHT:
3allIUTY OT TOKOB KOPOTKOT'O 3aMbIKaHUsI CUJIOBOM LIETIH U LIETIH YIIPABICHUS;
TEIUIOBYIO 3alIUTY;
3alIUTY OT 0OpBIBA MOJIS UITH (Pas3bl.
Paccunrtarh ycTaBKu cpabaThiBaHUs 3alUT U BHIOPATh 3aLIUTHYIO allaparypy.

[Ipu pacuere myckoBO#M quarpaMmbl CUMUTaTh MOMEHT Harpy3Ku Ha Bajly JBUTaTellsl paBHBIM
0.8 Muom.

Tabmuma 8
Tun osuzamens MomHocTh Ynpasnenue Bug Topmoxkenus VYnpasnenue
(xBT) MTyCKOM B TOPMOKEHHUEM B
byHKIMNU: byHKIMNU:
4AHK180S4V3 22 BPEMEHU JIMHAMUYECKOE BPEMEHU
4AHK200M4VY3 37 CKOpPOCTH MIPOTUBOBKIJL. BPEMEHU
4AHK250SB4VY3 90 BpEMEHU JUHAMHYECKOE CKOPOCTH
4AHK280S4V3 132 CKOpPOCTH MIPOTHUBOBKIJL. CKOpPOCTH
4AHK35554V3 315 BpEMEHU MIPOTUBOBKIL. BpEMEHU
4AHK250SB6VY3 55 CKOpPOCTH JTIMHAMUYECKOE CKOpPOCTH
4AHK35556Y3 200 BpEMEHU MIPOTUBOBKIL. CKOPOCTH
4AHK255M8VY3 30 CKOpPOCTH JTIMHAMUYECKOE BPEMEHU
4AHK280S8Y3 75 BPEMEHU KOMOWHHUPOBAHHOE BPEMEHU
4AHK355S8V3 160 CKOPOCTH KOMOWHHPOBAHHOE BpEMEHU

3agaHusA KypCcOBOI0 NPOEKTA
peanuzyercs B GpopMe IPaKTHUECKON TOTOTOBKH

Jnist 3a1aHHBIX (YHKIMOHAIBHBIX CXEM CHCTEM 3JIEKTPOIIPHBO/Aa HEOOXOAUMO BHITOIHUTE!

I) IMogpoOHO mMpoaHaNU3UPOBATh TEXHUUYECKOE 33JaHME U BBIACHUTb MCXOJHbBIC JTaHHBIE
JUIs BBIOOpa crcTeMbl aBToMaTuyeckoro perynupoBanus (CAY): pexum paboThl MpUBOJA, CHO-
co0 ynpaBiIeHUs! CWJIOBBIM UCTOYHMKOM MHUTaHMs IPUBOJA, AUANIA30H PEryIMPOBaHuUs, TpeOoBa-
HUS K TOYHOCTH B YCTAHOBUBIIEMCS M TIEPEXOJHOM PEXKHMMAX, XapaKTepPHbIC BO3MYIICHHUS, L1Eb
yrIpaBiaeHus (CTaOUIU3aIus KaKoro-J1u0o mapameTpa - CKOPOCTH, TOKa, MOMEHTA, CJIICKEHHE 110
Y1y, CKOPOCTH, TOKY, IPOrPaMMHO€E PETYIMPOBAHUE U T.1.).

2) Jns 3amaHHOTO ABUTATENS MPOM3BECTH BHIOOP CHIIOBOTO IpPeoOpa3oBaTeis C Y4ETOM
crioco0a ynpasieHHs UM. BrIOpaTh Takke BCE AJIEMEHTHI TJIaBHOM LeTH (IpOCCEH, COMPOTUB-
JICHUS U JPYTHE).

3) BeiOpath KO3 PHUIHUEHT YCUIICHUSI CUCTEMBI 110 TPeOyeMOil TOYHOCTH U BBISICHATH BO3-
MOYKHOCTb peajlu3alliy €ro B JaHHOW CHCTEME 3JIEKTPOIIPUBOAA.

4) BeiOpaTh HEOOXOIMMBIE HATYUKU (CKOPOCTH, TOKA, HAMPSHKCHUS U JPYTHE) C yUETOM
TOYHOCTH, HarPy3KH U UX KOHCTPYKTUBHBIX OCOOEHHOCTEH.

5) BeiOparte ycTpoiicTBa ynpaBieHHs (YCHIIMTENH, YCTPOHCTBA 3a/laHus, MOTCHLIUAIbHBIC
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Pa3Bs3KH, PETYIATOPHI U ApyTrHe.), oOpaiasi BHUMaHHE Ha COrJIaCOBaHUE YCTPOHCTB MEXIY CO-
00if MO0 TOKY W IO HANPSDKCHHUIO.

6) BreiOpaTh ycTpoiicTBa 3alUTHl, CUTHAIU3AIMd U KOMMYTAllUd (aBTOMATHYECKHUE BbI-
KIIIOYaTelu, pejie, KOHTAaKTOPbI, JaTUMKH 3allUT U IPYTHe YCTPOICTBa).

7) IloAroTOBUTH aHHBIE AJI AMHAMUYECKOTO U CTaTUYECKOIO pacyeTa CUCTEMBI: OIpe/e-
JUTh KO3(DPUIMEHTHI YCUIIEHUS U TOCTOSIHHbIE BPEMEHHU 3BEHBEB CHCTEMBI, BOZMOXXKHOCTh HX
JMHEapHU3alry WM HEOOXOIUMOCTh ydeTa HeJIuHelHHocTell. OnpenenuTs nepeaaToynble QpyHk-
LIUY 3B€HBEB U COCTABUTH CTPYKTYPHYIO CXEMY CUCTEMBI 3JIEKTPONPHUBOIA.

8) IIpon3BecTy CTATUYECKUN pacyeT CUCTEMBI (€CIi OH HEOOXOJIMM) M MOCTPOUTH CTATH-
YECKHE XapaKTEPUCTUKH BO BCEM JIMAINIa30HE U3MEHEHHUs IapaMeTPOB 3aJJaHUs U Harpy3KHu.

9) IlpoBepUTH CUCTEMY Ha YyCTOWYMBOCTb, BEISIBUTH 00JaCTH U 3a11ac YCTOHYUBOCTH.

10) Ilpu HEyCTOMYHMBOW CHCTEME WM TIPU HEYTOBJICTBOPUTEIHHOM 3arace YCTOMYMBOCTH
CHCTEMBI TPOM3BECTU €€ KOppeKIuio. [yl 3TOro cieayer 3aiaTbCs jKelnaeMo Jorapudmuye-
CKOM XapaKTEPUCTUKON U HAWTH KOPPEKTUPYIOLIEE 3BEHO MOCIJIEIOBATEILHON WM Mapajljieib-
HOU KOPPEKIIMHU, BBIOPATh 3JIEMEHTHI CTA0MIIN3alUH, YTOUHUTH OOpaTHBIE CBS3U B CHCTEME.

11) [IpoBepuTh KAaYECTBO CUCTEMBI, AJI YETO IMOCTPOUTH MEPEXOTHOM MPOIIECC M0 yIpaB-
JICHUIO W TI0 BO3MYIIEHUIO aHAIUTUYECKUM, YUCICHHBIM WM rpaduueckum merogoM. Ecnm ka-
YECTBO HE YIOBJIETBOPSET TPEOOBAaHUSAM, TO JIMOO BTOPUUYHO KOPPEKTHUPOBATH CUCTEMY, JHOO,
€CIIM 3TO BO3MOKHO, IEPECMOTPETh TPeOOBAHHUS.

12) CocTaBUTh MPUHIUITHAIBHYIO CXEMY pa3pab0TaHHOTO AJIEKTPOIPHUBO/IA.

B KypcoBOM NpOEKTe pacyeT MepeXOJHBIX IPOLECCOB B CUCTEME M IPOBEPKY KauecTBa
CUCTEMBI 11€JIECO00pa3HO MPOBOJUTH C HUCIIOJIB30BAHUEM CPEACTB LU(POBON BBIYUCIUTEIHHON
TexHukHu. [[ns pacuera Ha OBM nepexomHbIX MpOLECCOB PEKOMEHAYETCS MCIOJIb30BaTh IPO-
rpammbl PSM, nenons3yronye B Ka4eCTBE HCXOAHBIX JAHHBIX IS pacyeTa CTPYKTYPHYIO CXEMY
CUCTEMBI, 3aITUCAHHYIO B MEPEIaTOUYHBIX (DYHKITUSX.

NCXOJHBIE JAHHBIE JUUIA ITPOEKTUPOBAHUMA CUCTEMbBI

B 3aganuu Ha KypcoBOW HMPOEKT MPUBOAMTCS (YHKIMOHAJIBHAS CXEMa CUCTEMBI U CIEIy-
IOLI[E OCHOBHBIE UCXOHBIE TaHHBIE:

1) HamnpsiKEeHUE MUTAIOILIEH CeTH;

2) TUI, MOIIIHOCTh ¥ CKOPOCTh BpAIlleHUs JIEKTPOIBUTaTENS;

3) Auanas3oH peryaupoBaHus CKOPOCTH;

4) MOMEHT UHEPIMS MEXaHU3Ma, IPUBEICHHBIN K Bally IBUTATENs;

5) TOYHOCTb CTAOMIIN3ALUH UITH CIECKCHHUS:

6) 1omycTUMOE MEepPEPETyIMPOBAHNE U MAKCUMAIbHOE BPEMs IIEPEXOAHOT0 Ipolecca.

OcranbHble UCXO/IHBIEC TAaHHBIE JOJDKHBI BHIOUPATHCS CAMOCTOATENBHO HA OCHOBAHUU U3Y-
YEHHs] CUCTEM 3JIEKTPOINpPHUBOJA. B yuciie HEKOTOPBIX TaKUX JOMOJHUTENIBHBIX HCXOJHBIX JaH-
HBIX MOTYT OBITh:

1) TexHu4ecKkre AAaHHBIE AJIEKTPOJABHUraTeNss (HOMUHAIbHBIA TOK, HANpPSHKEHHE, MOMEHT
UHEPIUH SIKOPS,, UHIYKTUBHOCTh OOMOTOK M JPYrHe JaHHBIC), KOTOPbIE BHIOMPAIOTCS M3 CIIpa-
BOYHOM JINTEPATYPHl U KATAJIOrOB , JAHHbIE HEKOTOPBIX ABUTraTeNeld MpUBEICHBI B paszzaene 19
JTAHHBIX METOJANYECKHUX YKa3aHUMH;

2) BeNMUYMHA AOMYCTUMBIX MEPErPy30K U HEOOXOTUMOCTh TOKOOTPaHUYCHHUS;

3) criocob ympaBieHus mpeodpazoBaTeIeM.

[IpunsTHIE [OMOJIHUTENbHBIE JaHHbIE W JIOMYHICHHS KpaTKO MW3JIaraloTcsi B PacyeTHO-
NOSICHUTEIbHON 3alHMCKE M10CIIE 3alIUCU 33JaHHs Ha KypCOBOE MPOEKTUPOBAHUE.
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