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1 BBenenue

PaGouas mporpamma u OHJ OLIEHOYHBIX CPEACTB AUCHUTUIMHBI «CHCTEMBI YIIPABICHUS
3IEKTPONPUBOJAMI» COCTaBJICHBI B COOTBETCTBHM C TpeOOBaHUAMHU (eleparibHOro rocyuap-
CTBEHHOTO 00pPa30BaTEeNBbHOIO CTaHAAPTa, YTBEPXKIACHHOTO MpukazoM MuHoOpHayku Poccuii-
ckori @enepanuu ot 28.02.2018 Ne 144, m ocHOBHOHM mpodeccrnoHaabHON 00pa30BaTEIHHON
IporpamMMbl MOATOTOBKH «DJIEKTPONPHUBOA W aBTOMATHKa» [0 HAMpPaBICHUIO MOATOTOBKU
«13.03.02 DyiekTpo3HEPTETUKA U DIICKTPOTEXHUKAY.

[IpakTryeckas MOArOTOBKA pealu3yeTcs Ha OCHOBE:!

[Tpodeccuonanpusbiii ctanaapt 40.180 (IIC 40.180) «CIIEHMAJIUCT I10 ITPOEKTHUPOBA-
HUIO CUCTEM S2JIEKTPOIIPMBO/JA»

O6o0menHas TpynoBas gyHkius: A. Pa3zpabotka u ohopmiieHne pabodeil JOKyMEHTAIUU CH-
CTEMBI JIEKTPONPUBOAA

O6o0menHas TpynoBas GpyHkius: B. PazpaboTka mpoekTa CHCTEMBI AJIEKTPOIPUBO/IA

3amayn OJUCHHUILINHGI - ®opmupoBaHUEe HABBIKOB BIaJCHUS B 00J1aCTH aBTOMATH3UPOBAH-
HBIX CHUCTEM YIIPaBJICHUS JIEKTPOIPUBOJAMHU, AaHAJIU3, CHHTE3 U

MIPOEKTUPOBAHKUE CUCTEM aBTOMATU3UPOBAHHOIO JIEKTPONPUBO/A.

/| - O6mwme cBenenus o CYDII

- Pazomknyteie CYIII

- 3amkHyTble CYOII MOCTOSHHOTO TOKA

- 3amknHyThIe CYDII Ha 6a3e aCHHXPOHHOTO JIBUTATEIS
- 3amkHyTBIe CYDJII Ha 6a3e CHHXPOHHOTO ABUTaTENs
- CYDII cnenyanbHOr0o Ha3HAYCHUS

OcHOBHBIE  pa3feib
TEMBbI JJUCIUTUTHHEI

2 IlepeyeHb IUIaHUPYEMBbIX Pe3yJbTATOB 00y4eHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIeTeHIUI

[Ipouecc uzydyenus: nucuuIinHbl «CUCTEMBl YIPaBICHUS 3JIEKTPONPUBOJIAMUY HAIPaB-
7eH Ha (GopmupoBaHHUE cleayromux KoMreTreHnui B coorBeTcTBUU ¢ PI'OC BO u ocHOBHOIM
oOpa3oBaTenbHON mporpaMmMoii (Tabmmua 1):

Ta6mmma 1 — KomneTeHuy u M"HAMKATOPHI UX TOCTHKCHUS

Kox u Hanmenosa-
HYE KOMIIETEHIINN

WNHIuKaTOpBI TOCTUXKEHUS [Tnanupyemble pe3yapTaTbl 00ydeHUs

10 JUCLUTUINHE

[TpodeccnonanpHbIC

[TK-2 Cnocoben k
pa3paboTke KoM-
TUIeKTa KOHCTPYK-
TOPCKOH JOKYMEH-
TaI[H SCKU3HOTO,
TEXHHYECKOTO U pa-
0ouero MPOEeKTOB
CUCTEMBI JIIEKTPO-
pUBO/IA

I1K-2.1 3Haer npaBuia cCOCTaB-
JICHUS ¥ BBITIOJIHEHUS TEXHUYE-
CKOTO 3aJ]aHusl Ha pa3paboTKy
MPOEKTa CUCTEMBI DJIEKTPOIIPH-
BOJIA

[IK-2.2 YmeeT ocymiecTBIsATh
cOop, 00pabOTKy U aHATHN3
CIPaBOYHOMU U pedepaTUBHON
nHpopmaiuu 06 000pyIOBaHUHT
JUTSL HAITMCAHUS IOKYMEHTOB,
IIPOBEJICHUS PACYETOB, BBINOJ-

3HaTh METOIUKH BBIIIOJHEHHUS pacyué-
TOB IPOEKTA 110 Pa3pabOTKe CHCTEMBI
YIPABJICHHUS SIEKTPOIIPUBOIAOM IS
oOecrieyeHus TpeOyeMBbIX PEKUMOB U
3a/IaHHBIX IAPAMETPOB TEXHOJIOTHYE-
CKOTo Iporecca

VYMeTh BBIONHSATH pacdéThl MPOEKTa
10 pa3paboOTKe CUCTEMBI YIIPABICHUS
ANIEKTPOIPHBOIOM ISl 00ECTICUCHHUS
TpeOyeMBbIX PEeKUMOB U 33JaHHBIX Ta-
pPaMeTpOB TEXHOJIIOTHYECKOTO MPOLIEC-




HEHUS TeKCTOBBIX U Tpadude- ca

CKHMX pa3J/ieioB POCKTa CUCTe- | BiajgeTh HaBBIKAMU BBITTOJTHEHHSI

MBI JIEKTPOIIPUBOIA TEXHUYECKOTO 3aJJaHMsI POCKTA 10
[1K-2.3 Brnaneet HaBbIKaMu pa3pabOTKe CUCTEMBI YIIPaBICHUS

o opMIICHHUS Pa3IeIOB KOM- AIIEKTPOTPUBOIOM JJIsI 0OECTICUCHHUS
TUIEKTOB KOHCTPYKTOPCKHX JI0- | TPEOYEeMBIX PeKMMOB U 3aJJaHHBIX Ta-

KYMEHTOB 3CKU3HOTO, TEXHUYE- | paMETPOB TEXHOJIOTHYECKOTO MPOLeC-
CKOT0 U pab0Yero MpoeKTOB CH- | ca
CTEMBI JIEKTPOIIPUBOJA

3 MecTO JUCUMIJIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jucuumimza «CUcTeMbl yIIpaBiIeHUs JIEKTPONPUBOAAMM» U3ydaercs Ha 3, 4 kypce, 6, 7
cemecTpe.

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

Jl7is OCBOEHUS TUCITUTUIMHEI HE0OXOIUMBI 3HAHUS, YMECHHSI, HABBIKU U / WJIM OTBIT TIPaK-
TUYECKOW JesATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOLECCe HU3YYEHHUS NUCUUIUIMH / TMPaKTUK:
«MHUKpOnpoLECCOpHBIE yCTpoWcTBa cucteM ymnpasineHus», «b1.B.JIB.01.01 Onexrpuueckuit
npuBo», «b1.B./IB.01.02 OcHOBBI TEOpUU 3IEKTPONIPHUBOIAN.

3HaHMs, YMEHUS W HABBIKH, CHOPMHUPOBAHHBIC MPU U3YYCHHH AUCHUTLTHHBI «CHCTEMBI
yIpaBICHUS AJIEKTPONPUBOAAMUY, OyAYyT BOCTPEOOBAHBI PU U3YYEHHUH MOCIEIYIOMINX TUCIIH-
winH: «IIpoexkTupoBaHMe >IIEMEHTOB AaBTOMATHU3HPOBAHHBIX cHucTeM», «lIpon3BoacTBeHHAs
pakTHUKa (TE€XHOJOrMYecKas MpakTuka)», «IIpon3BoACTBeHHAs MpakTHKa (MpeAIUIIOMHAas
IIPAKTHKA).

JucuunnuHa «CucteMbl yrnpaBieHHUS 3JIEKTPONPHUBOJAMU» YaCTUYHO peau3yeTcsl B
¢dopme mpakTHUecKO MoAroToBKU. [IpakTHdeckas MoAroToBKa OPraHU3yeTcsl MyTeM IMPOBEe-
HUS / BBIIOJTHEHUS JICKIIUH, MPAKTUYECKUX 3aHITUH U KypCOBOTO MPOEKTA.

Jucuummuaa «CUCTeMBbl YIpaBIEHUS AJIEKTPONPUBOAAME» B paMKaxX BOCHHUTATEILHOM
paboTsl HampaBieHa Ha (OPMHPOBAHHE Yy OOYYAIOUTMXCS AKTMBHOM TPakIaHCKOW TO3MIUH,
yBa)KEHHs K MpaBaM U cBOOOJIaM YeloBEKa, 3HAHMS MPABOBBIX OCHOB M 3aKOHOB, BOCIIUTaHHE
YYBCTBAa OTBETCTBEHHOCTH WJIM YMEHHsSI apryMEHTHPOBATh, CAMOCTOSITEIbHO MBICIUTh, pa3BUBa-
€T TBOPUYECTBO, NPOPECCUOHATLHBIE YMEHHS WJIK TBOPUECKU Pa3BUTON JTMYHOCTH, CUCTEMBI 0CO-
3HAHHBIX 3HAHWUN, OTBETCTBEHHOCTH 32 BBIMOJHEHHE YUeOHO-ITPOU3BOICTBEHHBIX 3aJaHUI U T.JI.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acOB, BbIICJICHHBIX HA KOHTAKTHYI0O padoTy 00y4aroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBbIX 3aHATHIT) M1 HA CAMOCTOSAITEJIbHYI0O Pa0oTy 00y4aroImmXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI cocTaBisieT 9 3.e., 324 akaj. 4ac.
Pacnpenenenne o0bemMa AUCHUIUIMHBI (MOAYIISI) IO BUJAaM Y4eOHBIX 3aHSATHI MpelcTaB-
JIEHO B Tadymue 2.

Tabmuua 2 — O6beM TUCIUILIMHBI (MOIYJIs) IO BUJAM YUeOHBIX 3aHATHIH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 324

KonrakTHasi aynuropHasi padora o0yyarommxcs ¢ npenoaasareiem (mo | 136




BH/IaM Y4eOHBIX 3aHSATHI), BCEro

B Tom uncie:

3aHATHS JEKIMOHHOI0 THNA (JICKIIMA W WHBIC YUeOHbBIC 3aHSTHSI, MPEIy-
CMaTpHBAIOIME NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopMmanuu me-
JIarOTUYECKUMH paOOTHUKAaMHU), B TOM YHCIIe B (OpME MPAKTUIECKOMN T0JI-
TOTOBKH:

60

4%

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

76

2*

CamocrosiTesibHast padoTa 00y4alIIMXCA M KOHTAKTHas padora, BKIIIO-
Yaomas TPYyNIoBble KOHCYJIbTALUMU, MHIMBUAYAIbHYIO paboTy 00ydaro-
IIMXCSl C TMpPErnoAaBaressMu (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJIbTA-
IIUH); B3aUMOJICHCTBHE B 3JICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpele Bysa

188

[TpomexxyTounast arrectamus oOydarommxcs — 3adet ¢ oneHkou (2), Kypco-
BOM IIPOEKT

5 Conepxxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJIMYeCTBA aKAJeMUYEeCKHUX YaCOB U BUIOB YUeOHOM

padoThI

Tabnuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOJIYIIS)

HaumenoBanue pasznenos, TeM 1 Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTOSATEIBHYIO pa-
CoJiep’KaHue MaTepuana 00Ty o0y4aromuxcs U TPyJOEMKOCTb (B Hacax)

KonraktHas paboTa npernojgaBatess ¢ 00y4daro- CPC

HIUMHUCS

Jlexuun Cemunapckue | JlabopatopHsbie
(mpakTHUYecKue 3aHATHUS
3aHSTHUSA)
6 cemecTp
Oo01mmue ceenenns o CYJII. 10

Haznauenue u ¢pynkuuu CYIIL.
Knaccudukamnms u ciocods! onu-
canus CYOII. IlpuHuumne! nocrpo-
enust CYDIL. O6mue cenenus 06
3IEKTPONPUBOJAX C YIIPABICHUEM
110 JKECTKOM nporpamme. PeneliHo-
koHTakTopHble CYDJII. Jluckper-
Ho-nornueckue CYDIII: maTemaru-
YEeCKO€ OMHMCAHKE; METO/Ibl CHHTE3a
CVYOII; nocTpoeHne TMCKPETHO-
nornyecknx CYDII Ha ocHOBE
IU(POBBIX Y3JI0B. 3aIUTHI JICK-




TPONPUBOJIOB: aBAPUUHBIE PEKU-
MBI, TPUYUHBI BO3SHUKHOBEHUSI, MO-
CJI€ICTBUS; BUJIbI 3aLIUT JIEKTPO-
MIPUBOJIOB.

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

UccnenoBanue peneitHO-KOHTAK-
TOPHOM 3aLLMTHI AJIEKTPOIIPUBOIOB.

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.
PerynupoBaHue CKOpOCTH 3J€K-
TPOIIPUBOJIa TIOCTOSTHHOTO  TOKa!
peryiIupoBaHue 110 BO3MYILEHUIO U
0 OTKJIOHEHHIO IMPH IOMOIIH
yIpaBiIseMbIX —IpeoOpa3oBaTeeit
MOCTOSIHHOTO TOKA;

TexHuueckas peaausanus peryss-
TOpPOB; 007aCTU MPUMEHEHHUS U pe-
KOMEHJIAIIMH 110 BEIOOPY CTPYKTY-
pb1 CYDIII nns perynupoBaHus He-
CKOJIKUX KOOpAMHAT™

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

Metoauku pacyera pa3OMKHYTBIX
CHUCTEM YIIpaBIEHUS DSJIEKTPONPH-
BOJaMH ITOCTOSSHHOTO TOKa.
[IpuHUMNIUANTBHBIE JIEKTPUUECKUE,
(GYHKIIMOHATBHBIE i CTPYKTYPHBIE
cxemnl CYDII; MmaTeMaTHUECKHE
mozaenu CYOII, nuneapuzanus u
ynpoiueHue Moaenei. [IpuHimne
noctpoenust CYOII

2%

28

3amkHyThie CYIII mocTostHHO-
ro TOKa.

CucreMbl ¢ CyMMHPYIOIIUM YCH-
JUTENEM: pealu3anus Ipouecca

14




CYMMHPOBAHHS HECKOJBKUX BXOJI-
HBIX CUTHAJIOB; TUIIOBBIE OOpaTHBIE
cBs3u no ckopoctu, DJC, ToOKy,
HaIpPsKEHUI0, 0COOEHHOCTH MX pe-
anu3anuu; (GOPCUPOBKU U OTCEUKH,
CTaTMYeCKHUE W JUHAMHYECKHE Xa-
paktepuctuku CYOIII, ocHOBHbIE
aCMeKThl MPOEKTHUPOBAHUS TaKUX
CYDIT*

CucreMbl MOAYMHEHHOTO PETyJIn-
pOBaHMS KOOPAUHAT: HACTPOMKa
BHYTPEHHET0 KOHTYpa, ONTHMH3a-
[Usl AMHAMUKH, TPEOOBaHUS K Ke-
naemou JIAX; ctanmapTHbIE
HACTPOMKHU PETyISATOPOB HA TEXHH-
YECKUW U CHMMETPUYHBIN ONTH-
MyM; HacTPOWKa BHEITHETO KOHTY-
pa; IMHAMUYECKHE XapaKTepUCTH-
KH.

HccnenoBanue XxapakTepuUCTHK OJI-
HOKOHTYPHOM CHUCTEMBI CTaOMIIu-
3allMd CKOPOCTH C IOCJIE0BATENb-
HOM KOPPEKIIUEH.

HccnenoBanue HENpEpbIBHOU CU-
CTEMbI CTaOUIM3ALMH CKOPOCTH C
CYMMUPYIOIIUM YCHIIUTEIEM.
HccnenoBanue cucTeMsl THPU-
CTOPHBIH BBIIPSIMUTEINb-/IBUTATEb.
DKCcIIepUMEHTAIIbHOE OIpEe/ICHHUE
napamMeTpoB 0OBEKTOB yIpPaBICHUS
B CHCTEME JJIEKTPONPUBOJA MOJ-
YHUHEHHOTO PETYJIHPOBAHUS.

Anamu3 u cunte3 CYOIII ¢ cymmu-
PYIOLIUM yCUTIUTEIEM.
MoaenupoBaHHu€e CUCTEM yITpaBJie-
HHUS DJIEKTPOIIPUBOAAMHU C CYMMH-
PYIOIIUM YCUIIUTEIIEM.

2%

14

36

HUTOI'O no aucuuniuxe (6 ce-
MecTp)

28

28

88

7 cemecTp

3amknyTeie CYOJIlI na 0a3ze
ACHHXPOHHOIO IBUTATEJIsI.

Oco0eHHOCTH aCUHXPOHHBIX 3JIEK-
TPOIIPUBOJIOB: OCOOEHHOCTH aCHH-
XPOHHOTO JIBUTaTeNsi Kak O0beKTa
yIpaBJICHUS; KIACCU(PHUKAIMS CIO-
co0OB pErylIupoBaHUsl KOOPAUHAT

16




ACUHXPOHHOI'0 3JICKTPOABUIATCIIA,
JOTYIICHHSI, TPHHUMAEMbIC TIpU
noctpoennn CYOJII Ha 6aze acuH-
XPOHHOTO JIBUTATEIIS.
PerynupoBanue KoopaMHAT H3Me-
HCHHEM HAIpsOKCHUS: YIpaBIICHUE
ACUHXPOHHLIMU JBUTATCIISIMU  PC-
TYJIMPOBaHUEM HANPSHKCHHUS CTa-
TOpa; YIPABIECHUE ACUHXPOHHBIMU
JIBUTATEIISIMU peryaupoBaHHEM
HaIIPsDKEHUS pOTOpA.

CxansipHOE€ 4acCTOTHOE YIpaBiie-
HUC.:  Pa30OMKHYTBIC  CHCTCMBI
yIIpaBJICHUS, 3aKOHBI YaCTOTHOTO
peryiupoBaHus; 3aMKHYTBIE CHU-
CTEMBI YIPABJICHUS C OOpATHBIMH
CBSI3SIMU 110 CKOPOCTH, 110 TOKY, IO
CKOJILXKCHHUIO; OINTHMAaJbHBIE CH-
CTCMbI HaCTOTHOTI'O YIIPABJICHUS.
YacToTHO-TOKOBOE yITpaBIICHHE:
OCOOCHHOCTH CHCTEM YaCTOTHO
TOKOBOTO YIIPaBJICHUS, OCHOBHBIC
CIoCcOoOBI KOPPEKIIUU; CIIOCOOBI pe-
QJIN3alMU KCTOYHUKA TOKA; THIIO-
BBI€ CTPYKTYpPBI CUCTEM YaCTOTHO-
TOKOBOTO YIPaBJICHUS

W3ydeHue mabopaTOpHOro CTEHAA
«III-HK»

N3ydyeHne  HSIEMEHTOB  CHUCTEM
YIPaBJICHUS 3JIEKTPOIPUBOAA.
N3yuenune BIUSHUS TUITA OOpaTHOM
CBS3M HA CTaTHMYECKUE U JUHAMHU-
YECKHE XAPAKTEPUCTUKU 3aMKHY-
TOW CHUCTEMBI.

HccenenoBanue CUCTEMBI TOTUH-
HEHHOTI'O PETYJIMPOBAHUS C BHEIII-
HUM KOHTYPOM PEryJIupOBaHUs
CKOpOCTHU

Pacuer CYOII nocTosHHOro TOKa
3aMKHYTOT'O THIIA.

Pacuer CYOII nocTosHHOro TOKa
3aMKHYTOTO THIAa C CYMMHUPYIO-
UM YCHJIUTEIIEM.

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

12

2*

Anamm3 3ananuii Ha KII u mon6op

40




TEXHUYECKON JIUTEpaTyphl MO Te-
matuke KII.

AHanu3 M pacyeT CUIOBOM 4acTu
CYOIL.

Crpykrypsl CYDJII acuHXpOHHBIM
JBUTATENIEM TpU YIPaBICHUH W3-
MEHEHUEM HATPSKEHUS.

Pacuer u mocTpoeHne cTaTuyecKux
XapaKkTEPUCTUK CHJIOBOM  4acTH
3JIEKTPONPUBOJIA U BCEH CHCTEMBI B
LEJIOM.

CocTtaBieHue CTPYKTYPHOU CXEMBI
anekTporpuBoa. Pacuer
JTUHAMHYECKHUX PEKUMOB
JIEKTPONPUBOA.

3amknyTbie CYJII Ha 0a3e cuH-
XPOHHOTO IBUTATEJISI.
CHUHXpOHHBIE  3JIEKTPONPHUBOJIBL:
perynupoBaHue BO30YXACHUS; da-
CTOTHO-TOKOBOE  PETYJIHpPOBaHHE
MOMEHTa CHUHXPOHHOI'O JJIEKTPO-
JBUTATENS; YINpaBICHUE CHUHXPOH-
HBIM 3JIEKTPOIIPUBOIOM C pETyJu-
pOBaHUEM TMPOJOJBHON U TIOIMe-
PEYHOM COCTaBJISAIOUIMX TOKa CTa-
Topa.

DNeKTponpuBOABl Ha 0a3e BEH-
TUJIBHOTO JBHUTATENsl: 0COOCHHOCTH
KOHCTPYKIUU BEHTWJIbHBIX JIBUTA-
TeJIel; CTPYKTypa CUCTEMBI YIpaB-
JICHUSI U HACTPOMKHU PEryJsiTOPOB
JUI  3JIEKTPONIPUBOJOB Ha 0Oasze
BEHTUJIbHBIX IBUTATENEH.

HccnenoBanue cucTeMbl NOMYH-
HEHHOI'O PETYJIHMPOBAHUS C BHEII-
HUM KOHTYpPOM PpEryJHpOBaHUS
HaIpsKEHUS.

HccnenoBanue 3aMKHYTOW CHCTE-
Mmbl «IIpeobpa3zoBarenb 4acTOTHl —
ACUHXPOHHBIN ABUTATEIb

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

CuHTEe3 perynsiTopoB U pacueT ux
apaMeTpoB.

MonenupoBanue MEePEXOIHBIX
MPOIIECCOB 3JEKTPOIPUBOJA B JIH-
HEapu30BaHHOM CHCTEME yIpaBJe-

12

25




10

HH.

CYJIl cnenuajbHOro HasHaye- 10
HHS.

VYmpaBieHue MONOXKEHUEM U Clie-
JSIIAE DJIEKTPOIPUBOMABL: 3a/1a4u
MO3UIIMOHUPOBAHUS M CIIEKEHMUS,
TpeOOBaHUS K JJIEKTPONPUBOIAM;
TUIIOBBIE Y3JIbl CUCTEM YIPaBICHUS
MO3UIIMOHHBIM  3JIEKTPOIIPHUBOJIOM
MOCTOSIHHOTO ¥ TIEPEMEHHOT0 TOKa,
CTPYKTYpHBIE CXEMBI U OCHOBHBIC
9JIEMEHTBl  CIIEJSIIEr0  3JIEKTPO-
MPHUBOJA; CTATHYECKUE U JTUHAMHU-
YECKUE XapaKTEPUCTHKHU; CIOCOObI
MOBBIIICHUS TOYHOCTH.
[IporpammHoe ynpaBieHuUE:
KJIaccu(uKanus CUCTEM
MPOrPaMMHOTO YIIPABIICHUS;
00111ast CTPyKTypa CUCTEM
YHUCIIOBOTO MPOTPAMMHOTO
YIPaBJICHUS; 0COOEHHOCTH
COTIPSIKEHHS YCTPOICTB YHCIOBOTO
IPOrpaMMHOTO YIIPABIICHHUS C
AIIEKTPOTIPUBOIOM; AT OPUTMBI
paboTHI AIEKTPOIPHUBOIOB C
YHUCIIOBBIM MTPOTPAMMHBIM
yIpaBiIeHUEM

MonenupoBaHue 4acTOTHO PEry- 8
JMPYEMBIX 3JIEKTPONPUBOIOB

Pacuet ¢punsTpoB npeodbpazoBarte- 6
JIEH 4acTOTHI ¢ aBTOHOMHBIMU HH-
BEPTOpaAMHU

MonenupoBanue NEPEXOIHBIX 35
MPOLIECCOB ANEKTPONPUBOAA C YUe-
TOM OTpaHU4YCHUM.

Pa3zpaboTka npuHIUHATEHON
CXEMBI YIIPaBJIEHUsI CUCTEMON
3JIEKTPONPUBO/IA U €€ OTHCaHUE.

HUTOI'O no nucuuninne (7 ce- 32 16 32 100
MecTp)
HUTOI'O no gucouImInae 60 16 60 188

* peasin3yercs B popMe MPAKTUIECKOU MOATOTOBKH

6 BHeaynnTopHasi caMoCTOsITeIbHAS padoTa 00y4YaroImMXCcsl 10 AMCHHUIIMHE (MOLY-
JI10)
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[Tpy mmaHUPOBAaHUU CAMOCTOSITENEHON PAaOOTHI CTYIEHTY PEKOMEHAYETCS] PYKOBOJICTBO-
BaThCsI CICTYIONTUM PacTpeieICHUEM YacOB Ha CaMOCTOATEIbHYIO paboTy (Tadmura 4):

Tabmuia 4 — PexomenyemMoe pacnpeneseHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMmoHeHTBI caMoCTOsATEeIbHOM padoThI

KoanuecTBO 4acos

H3yyeHne TeopeTUYECKUX pa3AeiaoB AUCIUILIAHBI 24
[ToaroToBka K 3aHATHUSIM CEMUHAPCKOIO THIMA 30
[ToaroroBka u opopmiieHHEe KypCOBOTO MPOEKTA 90
[ToaroroBka u opopmiieHne pacueTHo-rpaduueckoit padboTh 44

188

7 OueHoOYHBIE CPEACTBA /sl IPOBEACHUS TEKYLIero KOHTPOJISI U MPOMEKYTOYHO

aTTecTAlMU O0YYAKOIIMXCS M0 JUCHUILINHE (MOYJII0)

cI)OHI[ OLCHOYHLIX CPCACTB IJIA MPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH U IIPO-

MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

IlonHBI KOMILIEKT KOHTPOJIbHBIX 3aI[aHI/II>'I HJIM UHBIX MaTCpUuajioB, HGOGXOZ[I/IMBIX JJISL
OIICHUBAHMSI PE3YIHTATOB O0yUYEHHUS 0 TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-

pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeToaUYeCcKOe U MHPOPMALHMOHHOE 00ecTeYeHUe JUCHUILITHHBI (MOTY-

ast)
8.1 OcHoBHas 1uTEpPaTYypa

Tepexos, B.M. Cuctembl ynpaBieHUs 3JEKTPONPHUBOAOB: YUeOHUK s By30B / B.M.
Tepexos, O.1. Ocunos. — Mocksa : Akagemust.- 2008. — 301 c.

3umuH, E.H. ABTOoMarndeckoe ynpapieHHE JIEKTPONPUBOAAMU: YUeOHOE ITOcoOue s
BY30B MO criell. "DJIEKTPONPHUBOJ U aBTOMATH3aIlMs MPOMBIIIIEHHBIX ycTaHoBOK'"/ E.H.
3umun, B.U. fIkoBieB. — Mocksa : Bricmas mkona. — 1979. - 318c.

[Tankparos, B.B. ABTomMaTnueckoe ynpasiaeHue 3ekTponpuBogamu. Yacts 1. Perynupo-
BaHWE KOOPJUHAT 3JIEKTPOMPHUBOJIOB TOCTOSHHOTO TOKa: yueOHoe mocobue / B.B. [Tan-
kpatoB. — HoBocubupck: HoBocuOupckuii Tocya1apCTBEHHBIM TEXHUYECKHH YHUBEPCH-
ter, 2013. — 200 c. // IPRbooks : »3leKTpOHHO-OMONHOTEUHAs CHUCTEMA. —
URL: http://www.iprbookshop.ru/45357.html (mata oOpamenus 25.05.2021). — Pexxum moctyma
10 MTOATIHCKE.

8.2 JlomosiHMTEbHAS JUTEpaTypa

CrpaBOYHUK MO MPOSKTUPOBAHUIO aBTOMATU3UPOBAHHOTO 3JIEKTPOIPUBO/IA U CUCTEM
yIpaBiIeHUS TEXHOJIOTUYECKUMU TpolieccaMu. 3-e u3., nepepad. u gom. Iloxg pex.
B.M.Kpynosuua. - M.: Dneprousaar, 1982. - 416c¢.

2. CopaBoYyHMK MO aBTOMAaTHU3UpPOBAHHOMY siiekTponpuBony. Ilox pea. B.A.Enuceesa,
A.B.Ilunsnckoro. - M.: Dueproaromusaar, 1983. - 616c.

8.3 Meroanueckue yKa3aHusi AJIsl CTYIEeHTOB [0 OCBOEHHUIO UCIHUIJIMHBI (TIpH
HaJIMYWHN )

1. ConoBeeB, B.A. Cuctembl yripaBiaeHuUs JIeKTponpuBoiaMu . JIabopaTopHBIN MPaKTHKYM.

/ B.A. ConoBbes, E.H. 3emnsnckas. - Komcomonsck-nHaAmype: KHAT'TY, 2015. - 93c.


http://www.iprbookshop.ru/45357.html
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8.4 CoBpeMeHnbie mnpodeccHoHANbHbIe 0a3bl JaHHBIX M HHQpOPMANMOHHbIE
CNPABOYHbIE CHCTEMbI, HCIIO0JIb3yeMble PU OCYIIeCTBICHUHN
00pa3oBaTe/IbHOIO Mpolecca Mo JMCHUIJIMHE

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

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

3) consultant.ru: uHbOpMaLIMOHHO-CIIpaBOYHas cucTeMa «KOHCYIbTaHT 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-pEryIupyeMblid ~ aCHHXPOHHBIM  3JMIEKTPONPUBOA - Kypc JeKIuid /
http://www.electrolibrary.info/58-chastotno-reguliruemyy-asinhronnyy-elektroprivod-
kurs-lekciy.html

8.6 JlmueH3uoHHoe W CBOOOAHO pacHpocTpaHsieMoe MPOrpaMMHOe ofecrnedyeHHe,
HCMOJIb3yeMoe MpPH  OCYIIeCTBJIEHHH 00pPa30BaTeJIbHOIO0 TMpolecca Mo

JQUCIUIIINHE

Tabmuua 5 — IlepeyeHp UCIOIB3yeMOro IPOTPAMMHOTO 00eceueHHs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jluniensnonnsiit Joroop AD2223 Ne008/65 ot 11.01.2019
OpenOftice CBoOoIHAs JIMIIEH3HSI, YCIIOBUS MCIOJIB30BAHUS 1O CCHUIKE:

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

[Iporpamma cTpykTypHOTO MO- | Pacnopsibkenue 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

Opranu3zanus o0pa3oBaTeIbLHOrO Mpoliecca perJjaMeHTHpYeTcs yueOHbIM TUIAHOM U pac-
NUCaHWEeM Yy4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BHIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOTHKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaIbHOH 0Opa30BaTENbHOM TpPaeKTOpUHU OO0ydaro-
HIMICSI UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIMIMX JUCHMILINH U NMPOo(eccrOHaIbHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIleCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocst OT HEOOXOAUMOCTH UX TTOBTOPHOT'O OCBOEHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mporiecc Mpy MpenoiaBaHuu Kypca OCHOBBIBACTCS HA UCIOJIB30BAHUU TPaIH-
[IMOHHBIX, THHOBAIMOHHBIX M MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaauinoH-
HbIe 00pa30BaTeNIbHBIC TEXHOJIOTUU MPEICTABICHBI JIEKIUSIMHA U CEMUHAPCKUMHE (TTPAKTUICCKH-
MH) 3aHATHAMU. ITHHOBAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH UCIIOIB3YIOTCS B BHIC IIHAPO-


http://www.znanium.com/
http://www.iprbookshop.ru/
http://electricalschool.info/elprivod/
https://www.openoffice.org/license.html
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KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OpM MpoBeneHus 3aHsaTuii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIE TEXHOJIOTWU PEATM3YIOTCS MyTEM AKTHBH3AUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEanoiaracT CHCTEMaTU3HPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JISKTOp 00513aH MPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MMOCOOHIM) OyA€T MPOYUTAH KypC.

JIekIIMOHHBIA KypC JOKEH JaBaTh HAaWOOJbIINKA 00beM HHGOPMAIMK U 00eCrednBaTh
Oonee TiyOOKOEe MOHUMaHUE YY€OHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB Ha CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

9.3 3aHaATHA CEMHHAPCKOI0 THIIA

CemMuHapCKuUe 3aHATHS MPEICTABISIOT COOOW METATN3AIMIO JIEKIIMOHHOTO TEOPETHYECKO-
To MaTcpuajia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JACJIbl.

OcHoBHO¥I (hOpMOIi TPOBEACHUSI CEMUHAPOB SBIISACTCA 00CYXKIeHHE Hanboiiee mpobeM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTACIBHBIM T€MaM, a Takke paz0op MPUMEpPOB M CUTYaIUil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH TperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOHN IO-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIMM TEMaM KypcCa.

AXTUBHOCTh Ha CEMHHAPCKHUX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

- OTBCTLI HA BOIIPOCHI, IPCJIaracMbIC MPCIIOAaBaTCIICM;

- y4acTHe B IUCKYCCHSX;

- BBIITOJIHCHHUC MMPOCKTHLIX U MHBIX BaHaHHﬁ;

- aCCHCTUPOBAHKE MPEIOIaBATEII0 B IIPOBEICHUH 3aHSTHIA.

OTBeT 0JKeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIONKHBIM, COIEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OK.HaI[BI " OMNIIOHHUPOBAHUC AOKJIAAOB HNPOBCPAIOT CTCIICHL BJIAACHUSA TCOPCTHUYCCKUM
MaTepHajioM, a TaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OHGHI/IBaHI/Ie 3aI[aHI/II>'I, BBIITOJIHCHHBIX HAa CCMHHAPCKOM 3aHATHUU, BXOAWUT B HAKOILJICH-

HYIO OIICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4alOUIUXCS M0 JUCHUNINHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYyJE€HTOB — 3TO MPOIECC AKTUBHOTIO, ILEJEHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJ4acTus Mpenoa-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIerocs.

Ienmu camocToATeNbHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCIIJICHUC TOJTYUCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAaKTUYCCKUX
YMEHHH CTYJECHTOB;

- yrnyOJIeHre U paclIupeHne TEOPETUICCKIX 3HAHU;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMAaTUBHYIO U CHPABOYHYIO TOKYMEHTAIHUIO,
CIIELIHAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPTaHU30BAaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIIJICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTeH K cCaMOPa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHHUIO I CAMOpPEaTN3alliu;



14

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYAIBHO WIW TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJIH, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorus opranu3zalii CaMOCTOSITEIbHON pabOThl CTYJIEHTOB BKIJIFOUAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBHON pabOThI CTYACHTOB MOMKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOH (hopme.

CTyneHThl JOKHBI MOIXOJUTh K CaMOCTOSATENbHOW paboTe KaKk K HaWBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS W PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJIeNIbHBIE BOIIPOCHI Kypca, MIPUOOpETEHUs ONPEEICHHBIX HABBIKOB M UCIOJIb30BaHuUs Mpodec-
CHOHAJIbHOU JIUTEPATYpHI.

9.5 MeTtoanueckue yKa3aHus 1Jis1 00y4ar0MMXCs M0 OCBOCHUIO M CHUILTUHbBI

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

1. U3ydeHnue yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1o yueOHUKY MIIM KOHCIEKTHBIM MaTepuaniaM
PEKOMEHIyeTCsl IO aMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPECICHUS, IOHIATHS pa3jie-
na.

3. Ocoboe BHUMaHUE CIEIYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHSATH-
SIM ¥ MHIUBU1YaJIbHBIM KOMITJICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITENIbHYIO PadoTy.

4. Bes TemMaTtuka BOIPOCOB, U3Y4aE€MbIX CaMOCTOATENBHO, 331a€TCs HA JIEKIUAX IPEro-
naBaresneM. M jke 1aioTcs MCTOYHUKH (B TMEPBYIO OYepelb BHOBb W3JIaHHBIC B TIEPUOIUYECKOM
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOr0 MOHUMAaHMS BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosATENEHON MPOPaOOTKE Kypca 00ydarouirecs JOKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpeAETCHUS U (PaKThI;

- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITHUM MaTepuai U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOU TEME JIUTEPaTyphI;

- U3yYUTh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIISITh TE3UCHI, aHHOTALUU U KOHCIIEKTBI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOSTENBHO BBINOIHATH 33JaHNsI, AaHAJIOTMUHBIE [TPEITIaraéMbIM Ha 3aHITHSIX;

- HCIIOJIb30BAaTh sl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

MeTtoauyeckue ykazaHusi Ipu padoTe HA/l KOHCIIEKTOM JIeKIUH

B xoze NeKIMOHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCHEKTHpPOBAHHE y4yeOHOro mare-
puana. O6pamarh BHUMaHUE Ha KaTeropuu, GOpMyIHPOBKH, PACKPHIBAIOIINE COAEPIKAHUE TEX
WIM UHBIX SIBJIEHUH U IPOLIECCOB, HAYYHBIE BBIBOJIbI U IPAKTUUYECKUE PEKOMEHAINH, ITOJI0XKH-
TEJbHBIN OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOYMX KOHCHEKTax IMoJs,
Ha KOTOPBIX J€JIaTh NOMETKH U3 PEKOMEHI0BAHHON JINTEPATyPhl, TOMOIHSIIOLUINE MaTepral Ipo-
CIIYIIAHHOM JIEKIUH, a TaK)Ke MOJAYEPKUBAIOLINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX T€OpeTHde-
CKHX TOJIOKEHUH. 3a1aBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIIPOCH C LENbI0 YCHEHUS TEOpe-
TUYECKUX ITOJIOKEHUH, Pa3pelICHUs] CIIOPHBIX CUTYALMH U T.1I.

MeTtoauyeckue yka3aHHus 10 CaMOCTOSATEJLHOH padoTe HaJ M3y4aeMbIM MaTepHa-
JIOM U NPH NOATO0TOBKE K MPAKTUYECKHUM 3aHATHAM

HaunnaTh Haz0 ¢ U3y4eHHUs peKOMEH0BaHHOM JuTepaTypbl. Heo0X0a1MMo MOMHUTB, 4TO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero 4acTh. OcranbHasl ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOM JuTeparypoil obs3arenpHa. Ocoboe BHUMaHHE TIPU ATOM HEOOXOAMMO OOpaTHUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpPUBAEMBIX TEOPETHYECKMX BONPOCOB. B mpouecce 3toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHATH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
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MOT0 MaTepuaia, IpUMepHl, MOSCHSIIOIINE €ro, a TAKKE pa3o0paThesi B WILTIOCTPATUBHOM MaTe-
puane u T.J.

MeToanyeckue yKa3aHusl 0 BHINOJTHEHHIO KYPCOBOI0 NMPOEKTA

Teopernueckas 4acThb KypCOBOTO MPOEKTA BBHIMOJHIETCS MO YCTaHOBJICHHBIM TEMaM C
UCTIOJIb30BaHUEM MPAKTUYECKUX MaTepuanoB. K Kaxaol TeMe KypcOBOTO MPOEKTa PEKOMEHIY-
eTCsl MPUMEPHBIA MEepeyeHb Y3JIOBBIX BOMPOCOB, CHUCOK HEOOXOAMMOM nuteparypbl. M3maras
BOIIPOCHI TCMBI, CJIICAYCT CTPOro NPpUACPIKUBATLCS ILJIaHA. Pa60Ta HC NOJUKHA NPCACTABJIATH IIC-
pecka3 OTACNbHBIX TJIaB YYeOHMKA WM ydeOHOro mocoous. Heobxoammo U3710KUTh COOCTBEH-
HbIE COOOpaXEHMS MO CYIIECTBY M3JIaraéMbIX BOIIPOCOB, BHECTU CBOM MpeanoxkeHus. Oouue
MOJIO’KEHHUS JIOJKHBI OBITh MOJKPEIIEHBI U MOSICHEHbI KOHKPETHBIMU MpuMepaMu. M3naraembiii
MaTepHal Ipu HEOOXOAUMOCTH CIIEAYET MPOUIUIIOCTPUPOBATH TaOIULIAMH, CXEMaMH, JAUarpam-
MaMH | T.1.

MeTtoauyeckue yKazaHusl 110 BINOJTHEHHIO PacYeTHO-Tpauieckoi padoTsl

Teopernueckas yacTh pacueTHO-Tpadudeckoil pabOThI BHIMOIHIETCS 10 YCTaHOBIEHHBIM
TE€MaM C UCIOJb30BaHMEM MPAKTUUYECKUX MaTepuanoB. K kaxoil Teme pacueTHO-rpaduuecKoit
paboThl peKOMEHAYETCSl IPUMEPHBIN MepeueHb Y3JI0BBIX BOMPOCOB, CIIUCOK HEOOXOIUMOMN JTUTe-
parypsbl. M3naras BOIpockl TEMBI, CIEIYET CTPOro MpHAEpKUBaThes IutaHa. Pabora He qoimkHA
MIPEACTABISITH MEepecKa3 OTACIBHBIX IJIaB yUeOHHMKA Wi ydeOHoro mocoous. Heooxomumo u3-
JIOXUTH CO6CTB€HHBIC C006pa)K€HI/I$I o CymieCTBY H3JiaraCMbIX BOIIPOCOB, BHCCTU CBOU MPCUH-
noxeHus. O0IIMe NOM0KEHUS TOJKHBI OBITh MOAKPETIICHBI U MOSCHEHBI KOHKPETHBIMH MTPUMe-
pamu. M3naraemblii MaTepuasl Mpu HEOOXOIUMOCTH CIIEAYEeT MPOMIUIIOCTPUPOBATH TAOIUIIAMH,
CXeMaMH, AMarpaMMamMH U T.JI.

10 Onucanne MaTepuaJIbLHO-TEXHMYECKOro odecrnedeHHus1, He0OX0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00Pa30BATEILHOIO MPoIecca Mo AU CHUILINHE (MOYJII0)

10.1 YueOHo-1200paTOpHOE 000PYI0BAHUE

Tabmuua 6 — [lepedyens 060pyaoBaHus 1ab0paTOPHH

HanmenoBanue ayquropun

AyznuTopust (;raGoparopun)

Hcnonb3yemoe obopynoBanme

107/3 JIaGoparopusi CUCTEM yIpaBiie- JlaGopaTopHbIe CTEH/IBI
HUS DJICKTPONIPUBOIAMH

10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH

JleKuMOHHbIE 3aHATHA.

Aynuropun JUisl JEKIMOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MeOEIbl0 M TEXHUYECKUMU
cpeAcTBaMU OOY4YEeHHMs, CIYKallUMU JJIsi TpeAcCTaBiIeHUs ydeOHOH wuHbopManuu OOJbIION
aynutopuu  (HaOOphl JAEMOHCTPAllMOHHOTO 00OpymoBaHUs (IIPOEKTOp, DJKpaH, KOMIIBIO-
Tep/HOYTOYK), y4eOHO-HATJISATHBIE TOCOOUS, TEeMATUIECKUE HILTFOCTPALINN ).

IIpakTnyeckne 3aHATHSA.

Aynuropun JUIsi MPAKTUIECKUX 3aHATHI YKOMIUIEKTOBAHBI CIICIMATN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMHU 00y4deHUs (ITPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

st mabopaTtopHbIX 3aHATUN Ucnonb3yeTcs aynutopus Ne 107/3 , ocHameHHass 00opy-
JIOBaHHMEM, YKa3aHHBIM B Ta0I. 6.

CamocrosiTesibHast padora.
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[Tomemenus 1151 CaMOCTOSTENBHON PabOThI OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>XHOCTBIO TIOAKITIOUEHUS K ceTH «VHTepHEeT» M JTOCTYIOM K JIEKTPOHHON MH(OpPMAIMOHHO-
oOpa3oBatenbHOM cpene KHATY:

- yutanbHbH 3a71 HTh KHAT'Y;

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

11 HNuble cBeneHus

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMIl ¢ OrpAaHUYE€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCA C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYUAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HaAKOMUTCSI € MCUXOJIOT0-(DHU3HOTOTHUECKUMHU
0COOEHHOCTSIMH O0YUaIOIIMXCSl WHBAIMIOB M JIMIL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peaOMIMTAIM WHBAIUIOB (TIpu Hanmuduu). [1pu HeoO-
XOJUMOCTH OCYIIECTBJISICTCS JOMOIHUTENbHAS MOJAEpKKa MpEenojgaBaHusl ThIOTOPaMU, MCHXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

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

OcBoenne nucuuiuivHbl JgunaMu ¢ OB3 ocyiiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuasbHOro Ha3HaueHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TeXHHUYECKOe 00ecreueHne MpeycMaTpUBaeT MPUCIIOCOOJICHUE ayAuTO-
puii K Hy>xaam jun ¢ OB3.

dopma MpoBEACHUS ATTECTAIMK TSl CTYACHTOB-UHBAIHMIOB YCTAHABIMBACTCS C YIETOM
WHIUBHUIYAIBHBIX TICUXOo(pu3ndeckux ocooeHnocter. st cryaentoB ¢ OB3 npegycmarpuBaet-
csl JocTymHas (hopMa MpeIoCTaBIeHHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

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

- B IIe4aTHOW (opMe WIIH IECKTPOHHOU (opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUYH, 3PCHUS);

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

CryaeHTaM ¢ MHBIMIHOCTHIO YBETMYMBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTynmHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MUCbMEHHO Ha Oymare uin HabOpOM OTBETOB HAa KOMITbIOTEPE (IJIS JIUI] C HAPYIICHUS-
MU CllyXa, peun);

- BEIOOpPOM OTBETA M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCHUCTEHTa (IUIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEIILHOTO allapara);

- YCTHO (7151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-IABUTATEILHOTO armapara).

[Tpu HEOOXOAUMOCTH AJIs1 0OYUAIOIIMXCS ¢ MHBAJIMIHOCTBIO MPOIEAYypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITATOB.
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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 aBTOMATHUKA
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 00€CTIeUeHUsI 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 MeTtoauyecKue MaTepuabl, ONpeaessiiolie npoueaypbl OeHUBAHUS 3HAHUIA,
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, MPCACTABIICHLEI B BUIC TEeXHOJIOTHYECKONI KapThbl JUCIIU-

TJIUHBI (Tabsmma 3).

Tabnuua 3 — TexHoJoruyeckas kapra

HaumeHoBaHue Cpoxu Bbl- | Hlkasua ome- Kpurepun oneHuBanus
OLICHOYHOI0 MOJIHECHUS 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
— CpeHUN YPOBEHb 3HAHUM;
0 6annoB — 0-40 % npaBUIIBHBIX OTBETOB
— OYEHb HU3KUH YPOBEHb 3HAHUI
JlaGopaTopHas pa- | B TeUCHHE 3 Gamta 3 Oayia — CTYAEHT MOKaszal OTIUYHBIE
6oTta 1 cemecTpa 3HAHMSI, YMEHUS ¥ HABBIKU MPU PEIICHUN
npodecCHOHANBHBIX 337ad B paMKax
JlaGopaTopHast pa- | B TeUCHHE 3 Gamna YCBOCHHOI'0 y4eOHOro MaTepuaa.
6oTa 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,
6ora 4 ceMecTpa YMEHMSIMH U HaBbIKAMU NpPHU pEIIeHUU
npoecCHOHANBHBIX 337ad B paMKax
JlaGopaTopHast pa- | B TeUCHHE 3 Gamta YCBOGHHOTO y4eGHOTO MaTepHaa.
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

Ja.
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HUTOTI'O: (6 ce- 30 6atoB
MecTp)
7 cemecTp
IIpomeskyTounas arrectauus B gopme «3ayer ¢ OLEHKOW»
JIaboparopHasi pa- | B TeUeHHE 3 Ganna 3 Gamia — CTYACHT NOKa3al OTIMYHbIC
6ora 1 ceMecTpa 3HAHUSI, YMEHUS ¥ HABBIKU MPU PEIICHUN
npodecCHOHANBHBIX 337ad B paMKax
JlaboparopHasi pa- | B T€UCHUE 3 Gamra YCBOEHHOI'0 y4eOHOIro Marepuaia.
GoTa 2 cemecTpa 2 famma — CTYIEHT TOKa3al XOpOIlue
3HAHUS, YMEHUS U HaBBIKU MPHU PEIICHUU
JlaboparopHasi pa- | B T€UCHHUE 3 Gamna Npo(pEeCCHOHANBHBIX  33la4 B paMKax
6oTa 3 cemecTpa YCBOCHHOTO y4eOHOT0 MaTepuaa.
1 OGamn — CTyAeHT TOKa3ayl YIOBJIE-
JlaGopaTopHas pa- | B TeUCHHE 3 Gamta TBOPUTEIBHOE  BJIQJICHHE  3HAHUSIMH,
6ora 4 cemecTpa YMEHMSIMH U HaBbIKAMU NpPHU PEIIECHUU
npoecCHOHANBHBIX 337ad B paMKax
JlaboparopHasi pa- | B Te4eHHE 3 Gamna YCBOCHHOT'O y4eOHOT0 MaTepuraa.
oora 5 ceMecTpa 0 GanIoB — CTYIEHT MPOAEMOHCTPUPOBAT
HEJOCTAaTOYHBIA YpOBEHb BIIAJIEHUS 3HA-
JlaGopaTopHasi pa- | B TeUeHHUE 3 Gamna A P A
HUSMHU, YMCHHUSIMH U HAaBBIKAMU TIPU pe-
6orta 6 cemecTpa
HIEHUH TNpodecCHOHANbHBIX 3aJady B
TIpaKkTHYECKOE 3a- | B TEUCHHE 3 6ama pamMKax yCBOEHHOT0 y4eOHOTO Marepua-
nauue 1 cemecTpa J1a.
[IpakTHueckoe 3a- | B TE€UEHUE 3 Gamta
JaHue 2 cemecTpa
[IpakTudeckoe 3a- | B TEUYCHUE 3 Gamna
nague 3 ceMecTpa
[IpakTudeckoe 3a- | B TEUYCHUE 3 Gamna
nague 4 ceMecTpa
[IpakTHueckoe 3a- | B TEUEHHUE 3 Gamna
naHue 5 ceMmecTpa
[IpakTudeckoe 3a- | B TEUYCHUE 3 Gamna
JaHue 6 cemecTpa
HUTOTI'O: (7 ce- 36 6atoB
MecTp)

Kpurtepuu onieHKHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXKHOIM CyMMBbI 0aJlJIOB — «HEYAOBJIETBOPUTEIBLHOY (HEAOCTA-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTeCTAL[MK 110 JUCLIUIUIMHE);

65 — 74 % oT MaKCUMaJIbHO BO3MOXHOM CyMMBI 0aJlJIOB — «YZOBJIECTBOPUTEIHHOY (TIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);
75 — 84 % OoT MakCUMAabHO BO3MOXKHON CYMMBI 0AJUIOB — «XOPOIIOY» (CPEIHUIN YPOBEHD);

85 — 100 % oT MakcUMaJIbHO BO3MOKHOM CyMMBI OAJIJIOB — «OTIUYHOY» (BBICOKHI (MaKCUMalb-

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 MIOCTABJICHHBIE BOIIPOCHI IO 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 BIaJeHHEe 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, KAUeCTBO O()OPMIICHHUS OTYETA 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 OTUETa HE COOTBET-
CTBYET YCTAHOBJIEHHBIM B By3€ TP€OOBaHUAM, WM IIPH 3aLIUTE CTYAEHT NPOSIBUII HEYIOBJIETBO-
PUTEIBHOE BJIAZICHUE MaTepUaIoM paboThl 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 popMupoBaHHUsA KOMIIETEHIIN B X0/1e 0CBOeHHs 00pa30BaTeIbHOI MPOrPaMMBbl

3.1 3agaHus I TeKylero KOHTPOJIsl yClneBaeMOCTH
TECT

1. B 3aMKHYTO# cUCTEME C CyMMHPYIOIIEM YCUIIUTEIEM U OTPHUIIATEIbHOM 00OpaTHOM CBS3BIO 1O
CKOPOCTH, pabOTaBIIeil B YCTAHOBUBIIEMCSI PEKUME 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 ¢, cyMMUpYyIOIIEro yCHJIUTEs

- 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 IBYXKOHTYpHOW CHCTEME MOJYMHEHHOrO peryiaupoBanus ¢ II-perymaropom ckopo-
ctu u [IH-perynsTopoM ToKa cTaTWyeckas MIpOCajKa CKOPOCTH NpPH 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 CUNTATL 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 IBYXKpaTHOMHTETPHUPYIOIIECH CHCTEME CTa0WIHM3aIlMH CKOPOCTH C MOAYMHEHHBIM
KOHTYPOM TOKa, BPEMsI BOCCTAHOBJICHHUSI CKOPOCTH M BEJTMYMHA THHAMHYECKON MTPOCAIKHA CKOPO-
CTH IIPHU CKaYKOOOpa3HOM U3MEHEHUHU 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 (PYHKIIUN CKOPOCTH U TIOYeMy?

1 @ [N
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5. Tlpu BKIIFOYEHHH HA BXOJC ABYXKOHTYPHOI CHCTEMbI MOAYMHEHHOTO PETYJIUPOBAHHUS
du dw

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

2 t’

ol e

OyZIeT HaOII0AaThCs:

1. orpaHnueHue MpeaesbHOrO TEMIIa U3MEHEHHs CKOPOCTH Ha YpOBHE A, CHI)KEHHUE Be-
JIMYMHBI EPEPETYINPOBAHUS CKOPOCTH, IPU 3aBUCUMOCTU 3JIEKTPOMAarHUTHOIO MOMEHTA JIBU-
ratesisi OT MOMEHTa MHEPLIMY M MOMEHTA HAarpy3KH.

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

3. orpaHMuYeHNE MaKCUMAJIbHOI'O 3HAU€HHs TOKa SKOPS U KaK CIEICTBUE TEMIa U3MEHE-
HUSl CKOPOCTH, a TAaK)K€ HE3aBHMCHUMOCTH JIEKTPOMATHUTHOTO MOMEHTA JBUTaTelsl OT MOMEHTa
MHEPLUUH U MOMEHTA Harpy3KH.

4. TMHAMUYECKHE XapaKTePUCTUKH CUCTEMbI HE OyAyT 3aBUCETh OT IMapaMeTpOB 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 JI0-
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 IpH MyCKe ¥ TOPMOKCHUH B (PYHKIIMU TOKa?

2. Uccnedosanue penetino-KOHMAKMOPHOU 3auumul 2J1eKmMponpusoo0s

1. Kak peanusyercss aBToMaTHYECKOE yrpaBjieHHe B (PYHKLIUN BPEMEHHU ITyCKOM JIBUTATeNs
MIOCTOSIHHOTO 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 3HAUYEHUS 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 TOCTOMHCTBA M HEJOCTATKU aBTOMATHYECKOIO 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
INEeKMPONPUBOOOM HA OECKOHMAKMHBIX INEeMEHMAX

1 TlosicHuTe paboTy GECKOHTAKTHOTO y3Ja "mamsTs"?

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

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

4 Kakyio (yHKIHIO BBINOJHSIOT YCHJIMTENIM B OECKOHTAKTHBIX CXE€Max YIpaBJICHUS,
Hanpumep 114047

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

6 Kakum mapameTpoMm XapakTepU3yeTCsl Harpy3ouHas CIIOCOOHOCTh OECKOHTaKTHOTO
JIOTHYECKOTO JIeMEHTa?

4. U3yuenue snemeHmos cucmem YnpasieHus 31eKmponpueood

1. I 9ero cayKuT 3aJaTYUK 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 BBHIMOJIHSIET B 3aMKHYTON CHCTEME PEryiIupoBa-
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-, [TH1-, - perynsaropos?
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8. [TouemMy B pa3OMKHYTBIX KOHTYpax PeryJIHMpOBaHUS HE JIOIMyCKaeTcs paboTa aHAJOTOBO pe-
TYJISTOpa B MHTEIPUPYIOIIEM pexume?

5. Uccneoosanue cucmemuvl noOUUHEHHO20 pe2yIUpoBanus ¢ 6HEUWHUM 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 BBomuUTCS 10OABOYHBIN PE3UCTOP MOAYJISL JOOABOUYHBIX COMPOTHBICHUH Ne2?

3. [Ipu kakux HacTpoiikax oTKItOUaeTcst Bo3Oyxaenne JII1T?

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 sxcnieprMeHTaIbHO Ha CTEH/IE BHICTABUTH U MPOBEPUTH BEIUYHHY KOAPPHUIIMEHTA yCH-
nenus I1-kanana perymnsitopa?

7. C KaKoM LIETbI0 CcTaTUYECKasl XapaKTEPUCTHKA PETYJIATOPAa CKOPOCTH BBINIOJHEHA C HAChIIIE-
HueM?

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

9. Kakue mokaszaTenu mpoIieccoB HYy)KHO 00€CIIeUrTh MPU HACTPOUKE PEryIsaTopa CKOPOCTH?

10. C moMoIIbio Kakux y3j10B (GOpMUpPYETCs IPSIMOYTOIbHAs TOKOBAst TuarpamMma IpH pa3roHe
71a00paTOPHOTO JIEKTpONpUBOa?

11. Kak BbICTaBUTB TpeOyeMylo BeIMUMHY ToKa yropa JI1T?

6. Hccneoosanue 3aMKHYMOU cucmemvl «npeobpaszosamenb 4acmomvl-ACUHXPOHHBIN 08U2a-
mejiby

1. OOBsicHuTe MPUHLIMIT pabOTHl MMITYJBCHOTO JaT4YMKa 4acTOThl BpamieHus. Kak ocy-
HIECTBIISIETCSl ONpEJIEIIeHNE HAllPaBJICHUs BpallleHUs JBUTATENs?

2. Yro Takoe cuctema oAYNHEHHOTO PErYINPOBAHUS?

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

4. Kakue moka3aTeny MepexoHOro mporecca Heo0X0AuMO 00eCreunTh MpU HaCTPOHKe
KOHTYpa CKOpOCTH?

IHpakTuyeckue 3agaHus

Ilpakmuueckoe 3auamue 1. Pewenue 3a0au no pacuemst pazomxuymoix CYII1.
CocTaBUTh peneiiHO-KOHTAaKTOPHYIO CXEMY YIPABJICHHUS 3JICKTPOIPUBOIOM, pabOTAIOUINM B I1O-
BTOPHO-KPATKOBPEMEHHOM PEKUME U PEATU3YIOIIKUM CIEIYIOIIYI0 TaX0rpaMMy:

7]

JlBurarenb NEPEMEHHOrO TOKA, YMCIO CTYIIEHEH IyCKa

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

&

Ipaxmuueckoe 3anamue 2. Pewenue 3a0au no pacuemol samxuymoix CYOIl ¢ cymmu-
PYIOWUM YCUnumenem.
Jlnist 3aMKHYTOH CHCTEMBI CTaOMIIM3allii CKOPOCTH C OTPULIATENIbHONW 00paTHOM CBSA3bIO MO CKO-
POCTH U 33€p>KaHHOMU 10 TOKY OIPEAEIUTh HAMPSKEHUE CPABHEHUS B LIENTU OOPAaTHON CBSA3H 110
TOKY M 3Ha4eHHEe KO3 PHUIMEHTa Iepeiaun 3Tol 00paTHOM CBSI3U IS HIDKENPUBEACHHBIX 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 IByX KOHTYPHOM CHCTEMBI TIOJTMMHEHHOTO PEryJupoBaHus, peann3oBaHHON Ha O0aze ABK
OTIPECIUTh MapaMeTPhl PErYJISITOPOB TOKA M CKOPOCTH U3 YCJIOBHS, YTO CHCTEMA JOJKHA pado-
TaTh B PSKUME CTAOMIM3AIIMNA CKOPOCTH C HYJICBOM CTaTHYECKON ommoOKoi. 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
CIIIaXKMBaKoLIero apoccens: Ly, = 2,3*%107 I'n, Rp= 4,7%107 Om.

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

C ACUHXPOHHBIMU 08USANENAMU
JI1st 3aMKHYTOM CHCTEMBI CTaOUIU3AIMH CKOPOCTH C OTPHUIIATEIBLHON 00paTHOM CBS3BIO 1O CKO-
poctu, nocrpoenHoi Ha 6aze TPH —A/l onpenenuts TpeGyeMblii KOAPPHUIUEHT CYMMHPYIOIIETO
YCUJIMTEIIS, KOTOPBIN oOecreunBasl Obl CTaTU3M 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.
JUist IpUBEACHHON Ha PUCYHKE TaXOIPAMMBI COCTAaBUTb CXEMY YIIPABJICHUS, 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 CTYIEHSIX MyCKOBOI'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;
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t.4 — t.5 — TopMOKEHHE ITPUBO/IA;

t.5 — t.6 — may3a (0OCTaHOB) MPUBO/IA;

t.6 —t.7 - pa3roH NpuUBOJA HA NEPBBIX ABYX CTYIEHSAX IIYCKOBOI'O PEOCTAaTa B MPOTUBOIIOJIOKHYIO
CTOPOHY;

t.7 — t.8 - paboTa NpuBO/Ia B yCTAHOBUBIIEMCS PEXXHUME C CKOPOCTBIO M2, ONPEeNIIeMON BTOPOii
CTYIIEHBIO ITyCKOBOTO PEOCTaTa;

t.8 — 1.9 - pa3roH npuBoJia Ha TPETHEH CTYNEHU MYCKOBOI'O PEOCTaTa U Ha €CTECTBEHHOM Xapak-
TEPUCTHUKE B HAIIPABJIICHUN Ha3a[;

t.9 — t.10 - paGora mpuBoJa B YCTaHOBHMBIIEMCS PEXHME HAa €CTECTBEHHOM XapaKTEPHCTUKE B
HaIPaBJICHUY Ha3as;

t.10 —t.11 - TopMOXKEHHNE TPUBOAA.

[Ipu pazpaboTke cXeMbl yIpaBiIeHHUs MPETyCMOTPETh CIACAYIOITNUE BUJIbI 3AIINT:
3aIUTy OT TOKOB KOPOTKOT'O 3aMBIKAHMSI CHJIOBOY LIETIH U LN YIIPABJICHHUS;

TEIUIOBYIO 3aLIUTY;

3aIUTY OT 0OpBIBA MOJISI WK (Da3bl.

PaccuuTath ycTaBkM cpabaThIBaHMS 3alUT U BBIOPATh 3aIUTHYIO alaparypy.

[Tpu pacuere MyCKOBOH AMarpaMMbl CYMTATh MOMEHT HAarpy3Kd Ha Bajly JBUTATEIIs PaBHBIM
0.8 MHuoM.

Tabnuna 8
Tun osuzamensn MomHocTh VYnpasnenue Bun topmoxenus Ynpasnenue
(xB1) IIyCKOM B TOPMOKEHUEM B
byHKIHN: byHKIHN:
4AHK180S4V3 22 BpEMEHU JUHAMHYECKOE BpEMEHU
4AHK200M4VY3 37 CKOpPOCTH MIPOTHUBOBKIJL. BPEMEHU
4AHK250SB4VY3 90 BPEMEHU JTIMHAMUYECKOE CKOpPOCTH
4AHK280S4V3 132 CKOpPOCTH MIPOTUBOBKIL. 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 NpakTH4eCKO MOArOTOBKU

Jlis 3a1aHHBIX (YHKIIMOHAJIBHBIX CXEM CHUCTEM AJIEKTPONPUBOJA HEOOXOAUMO BBIITOIHUTD:

I) IMogpoOHO MpoaHANU3UPOBATH TEXHHUUYECKOE 33JaHME W BBIACHUTH MCXOJHbBIC JaHHBIC
JUIsl BBIOOpA cucTeMbl apTomMatudeckoro peryinupoBanus (CAY): pexxum paboThl MPUBOJA, CIIO-
co0 ympaBiieHUS! CUJIOBBIM UCTOYHUKOM IHUTAHUS MPUBOJA, AUANA30H PErYIMPOBaHuUs, TpeOOBa-
HUSl K TOYHOCTH B YCTAHOBMBILIEMCS M MEPEXOJHOM PEKHUMaX, XapaKTepHbIE BO3MYIICHHUS, L€
yrpapieHus (CTabuIn3anus Kakoro-1ubo mapamerpa - CKOpOCTH, TOKa, MOMEHTA, CIICKEHHE IO
yIi1y, CKOPOCTH, TOKY, TPOrPaMMHOE PETYIHMPOBaHHUE U T.1.).

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

3) BeiOpath 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, HaTPY3KH U UX KOHCTPYKTUBHBIX OCOOCHHOCTEH.

5) BeiOpaTh ycTpolicTBa ynpaBieHUs (YCHUIUTENH, YCTPOMCTBA 3a/laHMs], TTOTCHIIMAIBHBIC
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Pa3Bs3KH, PETYIATOPHI U ApyTrHe.), oOpaiasi BHUMaHHE Ha COrJIaCOBaHUE YCTPOHCTB MEXIY CO-
00i1 M0 TOKY W IO HANPSKCHHUIO.

6) BreiOpaTh ycTpoiicTBa 3alUTHl, CUTHATU3AIMd 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(DPUIMEHTHl YCUIIEHUS U TOCTOSIHHBbIE BPEMEHHU 3BEHBEB CHCTEMBI, BOZMOXXHOCTh HMX
JMHEapHU3alry WM HEOOXOIUMOCTh ydeTa HeJauHelHHocTell. OnpenenuTs nepeaaToynble QpyHk-
LIUY 3B€HBEB U COCTABUTH CTPYKTYPHYIO CXEMY CUCTEMBI 3JIEKTPONPHUBOJIA.

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

9) IlpoBepuTh CUCTEMY Ha YyCTOWYMBOCTD, BEISIBUTH 00JaCTH U 3a11ac YCTOMYUBOCTH.

10) Ilpu HEyCTOMYHMBOW CHCTEME WM TIPH HEYJTOBJICTBOPUTEIHHOM 3arace YCTOMYMBOCTH
CHCTEMBI MPOM3BECTU €€ KOppeKIHio. sl 3TOro cieayer 3afaTbCs jKelnaeMou Jorapudmuye-
CKOM XapaKTEPUCTUKON U HAWTH KOPPEKTUPYIOLIEE 3BEHO MOCIEIOBATEIHLHON WM Mapajlieib-
HOU KOPPEKIIMHU, BBIOPATh 3JIEMEHTHI CTA0MIIN3AlUH, YTOUHUTH OOpaTHBIE CBS3U B CHCTEME.

11) [IpoBepuTh KAaYECTBO CUCTEMBI, JJII YETO TMOCTPOHUTH MEPEXOTHOM MPOIIECC O yIpaB-
JICHUIO W TIO BO3MYIIEHUIO aHAITUTUYECKUM, YUCICHHBIM WM rpaduueckum merogoM. Eciu ka-
YECTBO HE YAOBJIETBOPSET TPEOOBAaHUSAM, TO JIMOO BTOPUYHO KOPPEKTHUPOBATH CUCTEMY, JHOO,
€CIIM 3TO BO3MOKHO, IEPECMOTPETh TPeOOBAHHUS.

12) CocTaBUTh MPUHIUITHAIBHYIO CXEMY pa3pab0TaHHOTO AJIEKTPOIPHUBO/IA.

B KypcoBOM NpOEKTe pacyeT MepexOJHBIX IPOLECCOB B CUCTEME U IPOBEPKY KauecTBa
CUCTEMBI 11€JIeCO00pa3HO MPOBOJUTH C HUCIOJIB30BAHUEM CPEACTB LU(POBON BBIYUCIUTEIHHON
TexHukHu. [[ns pacuera Ha OBM nepexomHbIX MpOLECCOB PEKOMEHAYETCS MCIOJIb30BaTh MPO-
rpammbl PSM, nenons3yronye B Ka4eCTBE HCXOAHBIX JAHHBIX IS pacyeTa CTPYKTYPHYIO CXEMY
CUCTEMBI, 3aITUCAHHYIO B MEPEIaTOUYHBIX (DYHKITUSX.

NCXOJHBIE JAHHBIE JUUIA ITPOEKTUPOBAHUMA CUCTEMbBI

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

1) HanpsiKEeHUE MUTAIOLIEH CETH;

2) TUI, MOIIHOCTh ¥ CKOPOCTh BpaIlleHUs JIEKTPOIBUTaTEs;

3) Auanas3oH peryaupoBaHus CKOPOCTH;

4) MOMEHT WHEpPIMS MEXaHU3Ma, IPUBEICHHBIN K Bally IBUTATENs;

5) TOYHOCTb CTAOMIIN3ALUH UITH CIICKCHHUS:

6) 1omycTHMOE MEePEPETyINPOBAHNE U MAaKCUMAIbHOE BPEMsI IEPEXOAHOT0 Ipolecca.

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

1) TexHUYecKHe AAHHBIE AJIEKTPOABHUraTeNs (HOMUHAIbHBIA TOK, HANpPsHKEHHE, MOMEHT
UHEPIUH SIKOPS, UHAYKTUBHOCTh OOMOTOK M JAPYrHe 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 W3JIaraloTcsi B PacyeTHO-
NOSICHUTEIbHON 3alHMCKE M10CIIE 3alIUCU 33JaHHs Ha KypCOBOE MPOEKTUPOBAHUE.
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