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Pabouast nporpamma cocraBieHa Ha ocHoBe PI'OC BO no HampaBleHHIO OATOTOBKH
13.03.02 DnexTpo3HepreTUka u 3JMeKTPOTEeXHHUKa, yTBepkaAeHHOro npukazoM MO u H PO ot 03
cenTsiOpst 2015 r. Ne 955

Pa6ouas mporpaMma paccMOTpeHa M 0100peHa Ha 3acelaHuy KadeIpbl aBTOMF U3MpPOBaH-
HOTO 2JIEKTPOIIPUBO/IA U MEXAaTPOHUKH «21» centsiOps 2018 r., mpoTtokon Ne 4.

3aB. xadenpoi 4((- A. _HuxonaeB/
(noonucs) (i /’1. O. Pamunus)

PaGouast mporpamMma 000peHa MeTOINYECKO KOMUCCHEH HHCTHTYTA SHEPIeTHKH M aBTO-
MaTH3UPOBAaHHBIX cUCTEM «26» cenTsiOpst 2018 r., mporokon Ne 1.

IIpencenarens v / C.M. JlykpsiHOB /
(noonucw) (1.0. Damunus)
Pabowast mporpamMma cocTaBiieHa: npodeccop kad. ADIuM. k.T.H

" <« <—7] /B.M. KocmaroB /

(noonuce) (1.0. Pamunus)

Penensenr:




JlueT perneTpanMy H3MeHeHH il 1 10T0JIHeHH

Jlata
Ne
Ne Paznen Kpatkoe cozepxanue [Toxmucs 3as.
MPOTOKOJIA .
/1 | IpOrpaMMBl WN3MEHEHHUs!/ JIOTIOTTHEHUS kadeapoit
3acelaHus
Kadenpb
1 8 AxTyanu3anus yuebHo- | 21.09.2019r.
METOAMYECKOro U HH(popManuoHHoro | Ned
obecrieueHus: TUCIUTLITMHBI
2. |8 AxTyanu3anus yueGno- | 30.08.2020r.
METOIMYECKOro U HH(popMaroHHoro | Nel

obecnieyeHus AUCIUIUIMHBI




1 Ilean ocBoOeHMSI AUCHHUILINHDBI

Llenbio mpernoiaBaHus TUCHHUILIHNHEI «Teopus 3IeKTpOonpuBOaay» SBIETCS (OPMUPOBAHUE Y
CTYACHTOB 3HaHUIl B 00JACTH COBPEMEHHOIO 3JIEKTPOIPUBOJA, YTO IO3BOJUT UM YCIEIIHO
pelaTh TEOPETUIECKHE U MPAKTHUECKUE 3a/1a41 B MX IPOPECCUOHATBHOMN NeSITETbHOCTH.

JUis 1OoCTHXKEHMS TOCTaBIEHHON 11esTM HE0OOX0JUMO:

- CO31aTb Yy CTYACHTOB IIPAaBWJIBHOE IIPEACTABICHHE O CYIIHOCTU IPOUCXOAAIIMX B
JJIEKTPUUECKUX MPHUBOJAX IPOLECCOB MpPeoOpa3oBaHUs SHEPrMM M O BIMSHUU TpeOOBaHUI
pabouMx MaIIMH U TEXHOJIOTUI Ha BBIOOP THUIA U CTPYKTYpPHI 3JEKTPOIIPUBO/A;

- HAY4YUTh CTYACHTOB CaMOCTOSITEIbHO BBIIOJHATH pacyeTbl IO AHAIU3y JBMKCHUSA
AJIEKTPOINIPUBOJIOB, ONPEACICHUI0O HX OCHOBHBIX I1apaMETPOB M XapaKTEPUCTUK, aHAIU3Y
CTaTUYECKUX M JUHAMMYECKHX CBOWCTB 3aMKHYTBIX CHCTEM PpEryJUpOBaHUS, OLICHKE
PHEPTreTUYECKUX IOKa3zaTeneil paboTsl, BBIOOpE ABUTATENS MO MOIIHOCTH W TPOBEPKE €ro I0
HarpeBy U NEperpysKe;

- Hay4uTh CTYJEHTOB CaMOCTOSITEJIbHO MPOBOJUTH J1a0OPaTOPHBIE UCCIIETOBAHUS CIIOKHBIX
JIEKTPUUECKUX MTPUBOIOB 10 CUCTEMAaM TUPUCTOPHBIIN MpeodpazoBaTeib-ABUraTelb IOCTOSHHOIO
TOKA, YaCTOTHO-PETYJINPYEMBII MOJIYIPOBOIHUKOBBII NpeoOpa3oBaTesb-ABUTraTelb IEPEMEHHOTO
TOKa.

2 Mecrto qucuumyimHbl B crpykrype OOII moaroroBkm 6axanaspa

Jucuunnuna “Teopus 31€KTponpruBoa” U3ydyaercs B 6-M U 7-M ceMecTpax.

JucuuminHa sBIsSeTCS NPOAODKEHHEM Kypca “ONEeKTpUYECKUM MNpPUBOJA U BXOJIUT B
npopecCHOHATBHBI LMK JUCHMIUIMH. VI3ydeHue JUCHMIUIMHBI —sBIseTcd 0a3od  JuIs
HOCHEAYIOIUX AUCUUIUIMH “CHCTeMBbl YIPaBJIEHUS 3JIEKTPOIPUBOJIOB”, “ABTOMAaTU3UPOBAHHbBIN
AIIEKTPONPUBOJ B COBPEMEHHBIX TEXHOJIOTHIX”.

3 Komnerenuuu oOyvamomerocsi, ¢(opMupyeMble B  pe3yabTare OCBOCHUSA
AUCHUIIMHBI:

CTpyKTYpHBIN 3JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs
KOMIIETEHIIUU

[1K-6, crtocOOHOCTBIO paCCUUTHIBATh PEKUMBI PA0OTHI 00BEKTOB PO ECCHOHATHLHON
JESITEIIBHOCTH

3HaTh: - Ha3HAYEHUS U KJIACCU(DUKAIIUIO COBPEMEHHBIX JJIEKTPUUECKHUX
MIPUBOJIOB, JJIEKTPOMEXAHUYECKUE CBOKCTBA AJIEKTPOIIPUBOJIOB;
- MATEMATUYECKOE OMUCAHUE CTATHYECKUX U TUHAMHUYECKHX
PEXKUMOB PabOTHI DNIEKTPOIIPUBOJIA;

- coBpeMennbie cucteMbl TII-/1, [TY-A/l, C/1. OcHOBBI
MIPOEKTUPOBAHUS DJIEKTPOIPUBOIOB

YMeTh: - MPOBOJUTH PACUETHI IO OCHOBHBIM PEXUMaM IJIEKTPOTIPUBOJIOB;
- HCTIOJIB30BAaTh METO/IBI pacueTa U BHIOOpa 2JIEMEHTOB CHCTEM
3JIEKTPOTIPUBO/IOB,;

- IMETh HABBIKU MPOBEACHMSI MYCKO-HATAJ0YHBIX paboT

Bmagers: - METOJMKAMH pacyueTa U BhIOOpA DJIEMEHTOB CUCTEM
3JEKTPONPUBO/IOB,;

- METOAAaMU UCIIBITAHUA U HpaBI/IJ'IaMI/I BKCHJ'IyaTaI_[I/II/I
3JEKTPONPUBO/IOB,;

- MPaKTUYECKUMHU HaBBIKAMH TIPU MMPOSKTUPOBAHUHU U HATAJIKH
3JIEKTPONPUBOJIOB




4 CTpyKTypa U coiepKaHue JUCUMILIUHBI (014 04HOU (hopmbl 00yueHus)
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 8 3a4eTHBIX enuHuIl 288 akaa. 4acoB, B TOM YHUCIIEC:

- KOHTaKkTHas pabora — 111,2 akan. yacos:

— aymutopHas — 106 akan. 9acos;

— BHEAayJIUTOpHAs — 5,2 aKaJl. 4acoB

— camocTosTeNnbHas padora — 141,1 akan. 4acos;
— MOATrOTOBKA K 3K3aMeHy — 35,7 akaa. Yaca
®dopma arrectanuu 6 cemectpa — JK3aMeH

®opwma arrectaunu 7 cemectpa — KypcoBoi poekT

6 cemecTp

AynuTtopHas
KOHTaKTHas
pabota
(B akaj. yacax)

v

PYKTYPHBIN

dopMa TEeKyIIEro KOHTPOJIA

Bun camocrosTenbHOM YCIIEBAEMOCTHU U
paboThI IIPOMEKYTOUHON

aTTecTaluu

Pasznen/ tema
JIUCIUATUINHBL

Cemecmp
JJIEMEHT
KOMIICTCHIIMH

3aHSITHS
MPaKTHY.
3aHSTHS
CamocrosTenpHas
paboTa (B aKaj. 4acax)
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1.BBenenue. DIeKTPONPUBO] KaKk 6 - - - - BxoaHOM KOHTPOJIb
cucrema. O6uue TpedoBaHUs K
anexTponpuBoay. Kiraccudukanms
AJIEKTPONPUBOIOB. MlcTOpHs pa3BUTHS
anekTponpuBoa. CTpyKTypHas cxema

QJICKTPOIIPHUBOAa

w

2. MexaHH4YeCKas 4aCTh CHJIOBOI0 6 4 6 - |10 - - TIK-6
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KaHaJIa YJIeKTponpuBoaa. PacueTHsle 3,y
CXEMbI MEXaHUYECKOU YacTu
AJIEKTPOIPUBOIA
2.1. TunoBkle cTaTUYECKHUE HATPY3KU 6 |05 - - [Mon6op yueOHUKOB, yueOHbIX |OnopHbIi KoHCTeKT Jekiuii | [TK-6
JJIEKTPONPUBOJIA. Y PABHEHUE ABUKCHUS MOCOOUIA U METOAMIECKHX 3
3JIEKTPOIPUBOIA yKasaHnuu
2.2. CocraBiieHrEe PacCuE€THBIX CXEM 6 |05 - - PI'P Nel [Iposepka PI'P Nel I1K-6
MEXaHNYECKON 4acTH MPUBOJIA. 3, Y, B
[TpuBeneHne ABMKYIIMXCS Macc,
MOMEHTOB, JKECTKOCTEH CBSA3EH U
Harpy3okK K pac4eTHOW CKOpOCTH
2.3. Mexanndeckas 4acThb 6 |05 - - CocraBnenue kuneMatuieckux |OnopHbiit KoHCTeKT nekuui | [TK-6
AJIEKTPONPUBOJIA KaK OOBEKT YIIpaBJICHUS cxem OII 3,Y, B
2.4. MexaHu4ecKue nepexoHble 6 |05 - - Cocranenue rpadukos [1I1 B | YcrHbII onpoc ITK-6
MIPOIIECCHI AIEKTPOITPHBOIA A1
3,Y,B
2.5. JluHaMIYecKue Harpy3Ku 6 1 - - CocraBneHnne ypaBHEHUN YcTHBIN onpoc [1K-6
SJICKTPOTIPUBOJA nemxkennsa Ol B T1I1
3,Y,B
2.6. Pacuer craTHYeCKUX MOMEHTOB. 6 1 6 - PI'P Ne2 [TpoBepka PI'P Ne2 [1K-6
[TocTpoeHne Harpy304HbIX IUarpamMm
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3JIEKTPOIPUBOJIOB 3,Y,B
3. MaremaTH4ecKoe ONMUCAHHUE, 6 4 12 - |12 I1K-6
cTaTHYecKHe U THHAMHYECKHe
XapaKTepUCTUKHU ABHUraTesei 3,Y,B
MOCTOSTHHOTO U NEPEeMEHHOT0 TOKOB
KaK 00beKTOB YIIPaBJIeHHUs
3.1. O600IIEeHHAs YIeKTPHYECKas 6 |05 - - |2 N3ydyenne meronoB ananmm3za  |OnopHBINA KOHCTIEKT Jiekmwii | [TK-6
MalIMHa. DJIEKTPOMEXaHUYECKas CBA3b JMHAMIYECKUX PeXKUMOB 11
AJIEKTPOIIPHUBO/IA U €€ XapaKTEPUCTUKU 3
3.2. CIpyKTYpa  XapakTepuCTHKH 6 |05 - - 12 CocraBieHue CTpyKTyp YcTHBIN onpoc [1K-6
[THHEAPH30BAHHOTO AJIEKTPOMEXAHUIECKOTO 3
3JIEKTPOMEXAHUYECKOTO TTPe0dpa3oBaTes npeoGpasopares Y
3.3. Pexxumbl peoGpasosanms sHeprunu | 6 | 0,5 - N YcTHsIi onpoc 1IK-6
OTpaHMYCHUS], HAKJIabIBaEMbIE Ha X
MIPOTEKaHHE. ’
3.4. MaremaTHuecKkoe olucaHue 6 |05 - - |2 PI'P Ne3 ITpoepka PI'P Ne3 [1K-6
3, B

MIPOLIECCOB NMPeoOpa30BaHMsI SHEPTUU B
JIBUTATese MOCTOSHHOIO TOKA C
HE3aBHCHUMBIM BO30YK/ICHHUEM.
EcTecTBeHHbIE XapaKTepUCTUKU
JIBUTATENS C HE3aBUCUMBIM
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BO30YkIeHHeM. MIcKycCTBEHHBIC
CTaTUYECKUE XapAKTEPUCTUKU U PEKUMBI
pabOTHI IBUTATENS C HE3ABUCUMBIM
BO30ykIeHHeM. /[MHaMUuecKre CBOMCTBA
AIIEKTPOMEXaHUUECKOTo IpeodpazoBarers
C HE3aBHCHUMBIM BO30YKICHUEM
3.5. JJaboparopnas paboTa. 6 - 4 - [ToaroroBka otuera [IpoBepka otuera I1K-6
HccnenoBanue nepexoHbIX MPOIECcCOB 3,y
AJIEKTPOIIPHUBO/IA C IBUTATEIISIMU
MOCTOSTHHOTO TOKa HE3aBUCUMOTO
BO30YKICHUS
3.6. JlTaboparopHas pabdoTa. 6 - 2 - [ToaroroBka oTuera [IpoBepka oTueta [TK-6
HccnenoBanue nepexoHbIX MPOIECCOB 3,y
MIPH yJIAPHOM TIPUJIOKESHUU HATrPy3KU
3.7. MaremaTuueckoe olucaHue 6 1 - - N3ydenmne BEKTOPHOTO YcTHBI onpoc [1K-6
MPOLICCCOB BTICKTPOMEXaHNYECCKOT'0 OnrcCaHus TMHAMMYCCKUX 3
npeoOpa3oBaHus YHEPTUU B HpOLCCccos
ACHHXPOHHOM JiBurarene. CTaTHuecKue
XapaKTEPUCTHKHA aCHHXPOHHBIX
JIBUTATEIEH
3.8. JlaboparopHas paboTa. 6 - 6 - [ToaroroBka oTuera [IpoBepka oTueta ITK-6
HccnenoBanme nepexoHbIX IPOLECCOB 3,y
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ACUHXPOHHOTO 3JIEKTPONIPUBOA
3.9. JlunamuuecKue cBoicTBa 6 |05 - - 13 N3yuenmne ctaTuyeckux YcTHbIi onpoc [1K-6
ACHHXPOHHOI'O 3JIEKTPOMEXaHUYECKOTO npeobpasoBareneii 4acToThl 3y
peoOpa3oBaTesi MPU MUTAHUN OT
MCTOYHMKA HanpsykeHus. CTaTnyeckue
XapaKTEPUCTHKH U JUHAMHYECKUE
CBOMCTBA aCHHXPOHHOI'O
3JIEKTPOMEXaHUYECKOT0 ITpeodpa3zoBarTess
[IPYU IUTAHUU OT UCTOYHMKA TOKa. Pexum
JMHAMUYECKOTO TOPMOKEHHUS
ACUHXPOHHOTO JIBUTATEIIs
4. DaeKTpoMexaHuvecKue nepexoanpie | 6 | 4 8 - (10 I1K-6
NMPoLecchl 3,Y,B
4.1. MaremaTudeckoe OlucaHue u 6 1 - - 12 Pa3paboTka cTpyKTYpHBIX cXeM| Y CTHBIH onpoc [1K-6
CTPYKTYpPHBIE CXEMBI Pa30MKHYTBIX 3,y
JIEKTPOMEXAHUYECKUX CUCTEM
4.2. O600meHHas dIeKTpoMexaHnaeckas | 6 1 - - 12 [IpopaboTka BIMsSHUS YIPYTruX |YCTHBIN ONpoc [1K-6
crcTeMa C JIMHeapu30BaHHOMH cBsizelt Ha auHaMuKky DIl 3,y
MEXaHUYECKOH XapaKTEePUCTHKOM.
JlnHaMuyeckue cBONCTBA
3JIEKTPONPUBO/IA C JIMHEHHON
MEXaHUYECKOM XapaKTepUCTHKON TpU
KECTKUX MEXaHWIECKHUX CBS3SX.
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Y CTOMYMBOCTH CTATHYECKOTO PEKUMa
paboThI nekTponpuBoaa. Biusuue
YIPYTUX MEXaHUYECKUX CBs3EH Ha
JMHAMUKY SJIEKTPONpUBOAa KojeOaHui
4.3. JlabopatopHas pabdora. 6 - 8 - [ToaroroBka otuera [IpoBepxka otuera ITK-6
HccnenoBanue nuHaMUKU 3,Y,B
AJIEKTPONPUBO/IA C YIIPYTUMH CBSI3SIMHU
4.4. IlepexoaHbie IPOLECCHI 6 1 - - [Ipumenenue knaccuueckoro, (IIposepka PI'P Ned [1K-6
ANEKTPONPUBOJA U METOJIbI UX aHAIIN3A. OIepaTOPHOrO METOJIOB 3,Y,B
DNeKTpOMEXaHHUUECKHUEe IEPEXOIHBIE aHaJIM3a MePeX0aHbIX
MPOILECCHI AIEKTPONPUBOJIA C TUHEUHOMN npoueccos, PI'P Ne4
MEXaHUYECKOM XapaKTepUCTUKON NPU g
= const. Ilepexoansie mpoueccs!
AIIEKTPONPUBO/IA C ACHHXPOHHBIM
KOPOTKO3aMKHYTBIM JIBUTATEIEM
4.5. JlunaMuKa 3JIeKTpoNnpuBoja ¢ 6 1 - - CocraBieHne CTpyKTYpHBIX YcTHBIN onpoc [1K-6
CUHXPOHHBIM JBUTatesieM. OcoOeHHOCTH cxem C/J 3y
MHOT'OJIBUTATENILHOTO JIEKTPOIPHUBOIA
4.6. JlabopatopHas pabora. 6 - 4 - [ToaroroBka otuera [IpoBepxka oTtuera ITK-6
HccnenoBanue nepexoHbIX IPOIEecCoB 3,Y,B
3JIEKTPOIPUBO/IA C IMHEWUHBIMU
MEXaHHYECKUMHU XapaKTePUCTHKAMU
5. BbI60Op MOLIHOCTH 3JIeKTPONPHBOAA 612 i i ?I;_i
Y,
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5.1. HarpeBanue u oxjiaxxaeHue 6 1 - - CocraBiieHne Harpy304HbIX Omnopuerit koHcnekT Jexmuii | [1K-6
nsurareneil. Harpysounble quarpaMmMabl puarpamm Ol1 3y
ayIeKTpornpuBoaa. HoMuHambHBIE pEXKUMBI
paboThI IBUTATETICH
5.2. PacueTsl 10 BBIOOPY MOLTHOCTH 6 1 - - PI'P Ne5 [Iposepka PI'P Ne5 [1K-6
3JIEKTPOJBUTATENIEH IO METOAAM CPEIHUX Yy, B
MOTEPh U SKBUBAJICHTHBIX BETUYHH IS
Pa3IMYHBIX PEKUMOB pabOThI
6.PeryiupoBaHue KOOPIHHAT 6 | 2 [12/12] - I1K-6
3JjiekTponpuBoaa. UHKeHepHbIe u 3,YB
METO/IbI OLIEHKU TOYHOCTH U Ka4yecTBa
peryJiMpoBaHusi KOOPAMHAT
6.1. OcHOBHBIE TIOKA3aTENIN CIIOCOOOB 6 1 - - Amnanu3 nokazarenen Omnopusbrit koHcnekT nexmwii | [1K-6
peryaupoBaHus KOOPAUHAT peryarpoBaHUs CKOPOCTU 3
anekTponpuBosaa. Cucrema reHepaTop —
asuratens. Crucrema TUPUCTOPHBIN
npeoOpa3oBareb — JBUTATENb
6.2. JlTaboparopHas paboTa. 6 - | 6/6u - [Toaroroska otuera [ToBepka oTuera [TK-6
Uccnenosanue cucremsl TII-/1 B 3,Y,B
CTaTUYECKUX U JMHAMHYECKUX PEeKUMax
6.3. Cucrema npeoOpa3oBaTeb 4acToTel | 6 1 - - Nzyuenue cnocoOoB YcTHBIN onpoc ITK-6
— aCUHXPOHHBIN BUTaTeNb. O6001IICHHAs peoOpa3oBaHus YSHEPTUU 3,y
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CUCTEMa yIpaBJIsieMbIN NEPEMEHHOT0 TOKa C
npeoOpaszoBareib — ABUTaTENb HEU3MEHHBIMH [1apaMeTpamMu B
SHEPIHI0 MEPEMEHHOT0 TOKa C
U3MEHSIOIIUMUCS
napameTpamu
6.4. JJaboparopnas padoTa. 6 - 6 - [ToaroroBka otuera [IpoBepka otuera I1K-6
Uccnenosanue cucremsl [1Y-A/l B 3,Y,B
CTATHYECKUX M TUHAMHYCCKHUX PEeKUMAX
7. PeryJimpoBanue MOMeHTa (TOKa) 6 4 - - ITK-6
3JIEKTPONPHBOIA 3,y
7.1. PeoctaTHOE peryinrpoBaHue 6 1 - - N3ydenne cnocoboB Omnopubrit koHcekT Jekiwuii | [TK-6
MomeHTa. CucremMa HCTOYHUK TOKA — ABTOMAaTHUYECKOTO 3,y
JBUTATENh. ABTOMAaTHYECKOE peryaupoBaHUS MOMEHTA
peryJinpoBaHue MOMEHTa B cucteme YII—
7.2. IlocnenoBarenbHas KOPPEKLHUs 6 1 - - N3zyuenne cnocoOoB OmnopHusrit koHCTIeKT Jekiwmii | [TK-6
KOHTYpa peryjiupoBaHUsi MOMEHTA B aBTOMaTHUYECKOTO 3,Y
cucreme YII-JI. Ocobennoctu peryaupoBaHus MOMEHTA
pEryJIUpOBaHUS] MOMEHTA U TOKA B
cucreme -]
6 | 3 4 - 11K-6
8. PeryampoBanne cCKOpocTH 3
A




AynuropHas - =
KOHTAKTHas 5 § E
m pabora E o ®opma TEKYyIEro KOHTPOJIs | £ . E
Pasnen/ tema § (B akan. yacax) 2 5 Buj caMoCTosITeNnbHOI YCIIEBAGMOCTH U S EE
JUCIUILTAHBI 3 < | & x| w § < paboThI MIPOMEXYTOUHOI § z q:)
Ol E|RE|IEE g7 aTTecTanuu S 8 E
5| S5 22 A8 5 =
SIES|ER Og 2
(oW
3J1eKTPONPHUBO/A U MOJIOKEHHS
8.1. PeocratHoe perynupoBaHue 6 1 - - - OnopHeiit KoHcnekT jekiui [[TK-6
ckopocTH. CXeMbl ITyHTUPOBAHUS IKOPS 3
JIBUTATEIS] TIOCTOSIHHOTO TOKA C
HE3aBUCHUMBIM BO30YxaeHHEM. CXEeMbI
ITYHTUPOBAHUS SKOPS JIBUTATEIIS
MMOCTOSTHHOTO TOKA C TI0CJICI0BATEIIbHBIM
BO30YXKICHHEM
8.2. PerynmupoBaHue CKOpOCTH BUTATENs | 6 1 - Onenka coco6a VYcrHbll onpoc I1K-6
MOCTOSIHHOTO TOKa C HE3aBUCHUMBIM peryIupoBaHUs CKOPOCTH 3,y
BO30Y>KJCHHEM U3MEHEHHEM MarHUTHOTO
MOTOKA
8.3. CrtocoObI peryanpoBaHus CKOPOCTH 6 1 - - Orenka crocoba YcTHbIH onpoc [TK-6
ACHHXPOHHOTO 3JICKTPOIIPUBO/IA. PETYJIHPOBAHUS CKOPOCTH 3,y
Oco6eHHOCTH YaCTOTHOT'O
PETYIUPOBAHUS CKOPOCTU ACUHXPOHHOTO
ANEKTPOMNPUBOA.
8.4. JlaboparopHas paboTa. 6 - 2 - [ToaroroBka oTuera [TpoBepka oTuera ITK-6
HccnenoBanue crnoco0OB peryinpoBaHUs 3,V,B
CKOPOCTH B 3aMKHYTBIX CHCTEMaX
ANEKTPOIPUBOIOB




AynuropHas g =
KOHTaKTHas 3 S E
= =
% paborta e = ®opma TEKYyIEro KOHTPOJIs | £ .-
Pasnien/ rema S | (Baxax. yacax) 8 5 Buz camocTosTenbHON yCIIEBaeMOCTH U E z =
& .
JUCIUILTAHBI 3 <l ex|sxl 2°¢ paboThI MIPOMEXYTOUHOI &E q:)
/A =
Ol E|RE|IEE g7 aTTecTanuu 252
o ® =
5|8 S|E=2 25 2 &
= g 5] g" 5] Q kg §
O,
9. JHepreTnyYecKHne MOKa3aTeJu 6 3 - - |7,6 ITK-6
3JIEKTPONPUBOAA 3, B
9.1. DHepreruueckas Y3PHEKTUBHOCTh 6 2 - - 13,6 [TokazaTenu s3HepreTuyeckoil | YCTHBIA Onpoc I1K-6
AIIEKTPOIPUBO/IA 3¢ hEeKTUBHOCTH 3
9.2. Oco0EHHOCTH YHEPTETUKH 6 1 - - |4 CrniocoObI MOBBIIIEHUS OmnopHelid KoHCTIEKT Jiekiuii | [TK-6
BEHTUJIBHBIX 3JIEKTPOIIPUBOJIOB. HagexuoctH OI1 3y
HagexxHocTs perynupyemoro
ANEKTPONPUBOIA
6 | 28 |42/18 70,6 JK3aMeH
Hroro 3a cemecTp "
7 cemecTp
—
AynuropHas = § >§
KOHTaKTHas pabora | £ & E
% (B axaj, yacax) g dopma TEeKyIIero KOHTpons | S =
Paznen/ Tema S ' e § Bun camocrositenbHOM yCIIEBaEMOCTH U E 55
=R o
JUCLUTIIUHBI S < C o R S = paboThI IIPOMEKYTOUHON &E ¢:>
/m
© = = = E |8 = aTTecTalun ° 5 z
o = =
2| 8 = 2= |38 =~ 2
g s o o < 2 S
O,
1. Beibop npeobpazoBaTeabHBIX 7 - - 8/2u 12 |Paznen kypcoBoro npoekra: |[IpoBepka pa3aena [1K-6
arperaToB /IS IIMTAHUS TBUTATEICH. MPOEKTUPOBAHKE CHIIOBOM y, B
PacueT mapamMeTpoB 3JIEKTPONPUBO/IA YaCTH JEKTPONPUBOJIA




AynuropHas
KOHTaKTHas paboTa

=
=
=
4 7 dopma TEeKyIero KOHTpoisi | & = =
S (B axaz. Jacax) 5 g y P - P -
Paznen/ Tema 9 g 3 Bup camocrositenbHOM YCIIEBaEMOCTH U 2 5 =
= .
TV CIATUTHHBI S - C = gow S = paboThI IPOMEKYTOUHOU & z q:)
Ol E| &E == |82 aTTecTaluu o 3 =
= 9 < = )
> o' Z = S g Z
el 85| &8 |88 3
= 5 o Eo | DY <
o,
2. CocraBieHue CTPYKTYPHBIX CXEM, 7 - - 8/2u 16 |Pazgen kypcoBoro npoekra: |[IpoBepka pa3aena [1K-6
nepeaaToOuHbIX PYHKIUI U IOCTPOCHHE COCTaBJICHUE CTPYKTYPHBIX y, B
YaCTOTHBIX XapaKTEPUCTUK OJTHO U CXeM
JIByXMaCCOBBIX CUCTEM MEXaHUYECKOM
YaCTH AJICKTPONIPHBOJIA
3. Pacuer Bem4HMH nMoTeps U OICHKA 7 - - 4/2u (10,5 |Pasgen kypcoBoro mpoekra: |[IpoBepka paszmena I1K-6
JHEPreTHYSCKUX TOKa3aTeNeh pacueT SHEPreTUICCKUX y, B
AJIEKTPOIIPUBOIA nokasaresiei
7 - - 8/2u |16 Paznen kypcoBoro mpoekra: |[IpoBepka pazmena ITK-6
4. PacueT cTaTHUECKUX XapaKTEPUCTHK pacyer CKOPOCTHBIX U y, B
cuctremsr TTI-J1, ITU- AL, IT4- C/] MEXaHUYECKUX
XapaKTEPUCTHK JIBUTATEIIS
7 - - 8/6m |16 Paznen xypcoBoro mpoekra: |[IpoBepka pazmena ITK-6
5. PacyeT nepexoIHbIX MPOIIECCOB B acueT HﬁaMHKH p poscpka p s
cucreme TII-71, TTU- AJT, TT4- CJ p Y
AJIEKTPOTIPUBOIA
Wtoro 3a cemectp 36/14u |70,5 KypcoBoii npoekTt
28 | 42/18u | 36/14m (1411

HToro mo gucuunjinHe




5 Oo6pa3oBaTte/ibHbIe M1 HHPOPMALMOHHBbIE TEXHOJIOTUH

Jlnis peanu3anuu NpeayCMOTPEHHBIX BUJIOB yUeOHOH paboThl B KauecTBE 00pa30BaTEIbHbIX
TEXHOJOTMIl B MpenojaBaHUU JUCHMIUIMHBL «Teopust aeKTponpuBOAa» HCIOJIB3YIOTCA
TpaZULIMOHHASL U MOIYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTUU.

[lepenaya HEOOXOAMMBIX TEOPETHMYECKMX 3HAHMH W (OPMHUPOBAHHE OCHOBHBIX
IpeICTaBIeHUd 10 Kypcy «Teopus 3IEKTpONpUBONA» NPOUCXOAUT C HCIOJIB30BAHUEM
MYJIbTUMEAMIHOTO 000pyaoBanus (ayautopun 227,123).

JlekuuM OPOMCXOIAT B TPagULMOHHOM ¢(opme, B dopMe JeKUUH-KOHCYAbTALUN U
npoOaeMHbIX JeKnuid. TeopeTmdyeckuid MaTepuall Ha NPOOJEMHBIX JICKIHSAX —SBISETCA
pe3yabTaTOM YCBOEHHUsS IOJy4€HHOH MH(OpMAIMM MOCPEICTBOM IOCTAaHOBKHM IPOOJIEMHOTO
BOIIpOCa M IIOMCKAa MyTell ero pemeHus. Ha JekuMsX — KOHCYJIbTaLMSIX H3JI0)KEHHE HOBOTO
MaTepuaia CONPOBOKIAACTCS IOCTAHOBKOM BOIPOCOB M AMCKYCCHEH B IOMCKaxX OTBETOB Ha ITH
BOIIPOCBHI.

[Ipu npoBeneHun aOOPATOPHBIX 3aHATHUH HCHOJB3YIOTCA UYEThIPE YHHMBEPCAIbHBIX
71ab0paTOPHBIX CTEH[A, HA KOTOPBIX poBoauTcs 110 10 paboT ,0TBeyaronux TpedOBaHUAM Kypca
«Teopus JJEKTPOIPUBOLA» u COBPEMEHHOMY COCTOSIHUIO IIPOMBILLITIEHHOTO
AaBTOMATU3UPOBAHHOTO 3JIEKTPONPUBOJIA C UCIIONIb30BaHUEM |T TexHomorui.

CamocrosTenbHas paboTa CTUMYJIMPYET CTYIEHTOB B IPOLIECCE MOArOTOBKU JIOMALIHHUX
3a/laHui, IpU PELIeHUH 3a/1a4 Ha J1a00paTOPHBIX 3aHATHUSX, P KYpCOBOM IPOEKTUPOBAHUHU, IPU
HOJArOTOBKE K KOHTPOJIHBIM pa0oTaM, IpH BBIIOJIHEHUH HCCIEIOBaHUNA Ha J1abOpaTOPHBIX
YCTAaHOBKAaX M UTOTOBOH aTTECTalUH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEeJIbHO PadoThI 00yYaroImMXCst
[TpencraBneHo B mpuiaoxeHun 1.

7 OneHovnblie cpeacrea AJsl TEKyHI€ro KOHTPOJsA yCIeBaeMoCTH, HpOMe)l(yTO‘{HOﬁ
aTTEeCTAllMHU 110 UM TOIraM O0CBOCHUSA NUCHUITIMHBI

a) [lnanupyemple pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl MPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble OneHouHsle cpencTBa
KOMIIETEHIINHT pe3yabTaThl
o0yJeHust
[TK-6. — crtocoOHOCTh PacCUUTHIBATH PEKUMBI pa0OTHI 00BEKTa MPO(heCCHOHATEHOM
JESITEIIbBHOCTH
3HaTh: - Ha3HAYCHUA U 1. Mexannyeckasi 4aCTh CHJIOBOTO KaHAJIa
KJIacCU(UKALIUIO AJIEKTPOINPUBO/JIA!
COBPEMEHHBIX 1.1.HaiiTe onpenenenre aBTOMaTU3NPOBAHHOTO
AJIEKTPOIPUBO/IOB;
AIEKTPONPUBOJIA
- MaTeMaTH4ecKoe
OIIMCaHKE 1.2. Yro siBAsieTCS yCIIOBUEM NPUBEICHHUSI MOMEHTOB
CTaTUYECKUX H .
MHEPLHHU JIEMEHTOB MEXaHUYECKOH YacTh
JTUHAMUAYECKHUX
PEXUMOB pabOTHI AJIEKTPOIPUBOJIA K OAHOMY Bany?
3JIEKTPOIPUBOJIA;
1.3. Yro siBisieTcs yCIOBHEM MPUBEICHUS MOMEHTOB U
- COBPCMEHHLIC CHUJI, IEUCTBYIOIIUX B 3JEKTPONPUBOJIE, K OTHOM
cnctenss TI-J1, TTY- | - Y porp ’ y
AL CJ; '




- OCHOBbI
IMPOCKTUPOBAHUA
SJICKTPOIIPpHUBOIA

1.4. TTonyunte GpopmMy it SKBUBAJICHTHON YIIPYTrOCTH
C12 ipu moce10BaTeIbHOM COCTUHEHNUH ABYX
AIIEMEHTOB 3JIEKTPOIPUBO/IA, 00JIaJAIOIINX
ynpyroctsmu C1u Cs .

1.5. Kabuna, macca koTopo# ¢ rpy3om cocrasisieT 1000

KT, TIOJJHUMAETCS CO CKOpocThio 0,65 M/c, nBUTAaTETh
IIPU 3TOM BpalaeTcsi co ckopocthio 104 pan/c.
Onpenenure CyMMapHbIii MOMEHT UHEPIUH, €CITH
MOMEHT MHEPILIUH JBUTATENS ¢ 6apabaHOM COCTaBIIAET
0,04 kr.m* (Maccoii KaHaTa mpeHeGpedD).

1.6. Kakast Harpy3Ka 3JIeKTpOIPUBO/1a HA3bIBAETCS
akTUBHOI? [IpuBeanTe ee MEXaHUUYECKYIO
XapaKTEePUCTHUKY.

1.7. Kakas Harpy3ka 3J€KTpOIPUBOA HA3bIBACTCS
peaktuBHOI? [IpuBenuTe ee MEXaHUYECKYIO
XapaKTEePUCTHUKY.

1.8. Kakas Harpyska 3JeKTpOIPHBO/Ia HA3bIBACTCA
BeHTWISITOpHOU? [IpuBenuTe ee MexaHUUECKYIO
XapaKTEPUCTHKY.

1.9. Ouenure nyTh NpORACHHBIN MEXaHU3MOM MPU

TOPMOKCHUU: B IICPBOM CJIydac- 3a CUCT TOJIBKO
MOMCHTA COIMPOTHUBJICHUA; BO BTOPOM- 3a CUCT
nepeBoJia ABUTATCIIAA B PCIKUM ITPOTUBOBKIIFOUCHU.

HauanpHas CKOpPOCTbH ABHUTATECJI IIPU TOPMOXKCHUU @, ,,

= 100 pan/c; MOMEHT CONTPOTHUBIICHHUS,

MIPUBEICHHBIN K Baiy nBurarens, M= 10 H-m;
CYMMAapHBIA MOMEHT UHEPLIUH, IPUBEACHHBIN K Baly

— 2,
aBurarens, J y = 2 KT * M ; panuyc NpuUBEACHUs O np

- 0,1 m . MomeHT gBuUraTens B pexume
npotuBoBKItoueHuss M = (-100-2w) H -m.
1.10. OnpenenuTe MOMEHT JBUTATENS, HEOOXOUMBIN

JUIsL OCYILIECTBIICHHSI peBepca JKECTKOrO IPUBEJEHHOTO
MeXaHM3Ma 3BeHa 3a Bpems t= 2¢. CymMmMapHbIil MOMEHT
WHEPLUU JZ =1 kr ‘M5

Craruyeckoro conpotusinenus M= 50 H'-m

(peakTHBHBIN).
1.11. Hentpudyra npuBoauTCs B IBUKEHUE

ACMHXPOHHBIM JIBHTATEJIEM Yepe3 KOpoOKy mepejiad,
UMCIOIIYIO TPH MEPEJATOUHBIX OTHOIICHUS: 11 = 2,1,=4,

13=6. OnpenenuTe Mpu KakOM MepeIaTOuHOM




OTHOIICHHUH [IEHTpU(]yra uMeeT MaKCUMaITbHOE
YCKOpEHHE, €CJIM MOMEHT MHepluu Asurarens J,=1 kr
2 _
‘M”; HOMHUHaJIbHas CKOpOCTh aBuratens @ w=300 pan/c;
_ 2,
MOMEHT WHepuuH neHTpudyru J,=16 Kr ‘M°; MOMEHT
COTIPOTHUBIICHUS MPEHEOPEKUMO Majl, MOMEHT

nsuraresns pased 100 H -wm.

2. MaTemaTnuecKkoe OMUCaHue TUHAMUYIECKHIX
MIPOLIECCOB AIEKTPOMEXAaHUUYECKOT0 MpeoOpa3zoBaHus
SHEPTUU

1. KakoBbl (pu3ndecKue MPUINHBI
JIEKTPOMEXAHUICCKOU CBS3H B CHCTEME
ANeKTponpuBoaa?

2. 3anuimmre ypaBHEHUS JIEKTPOMEXaHUICCKON
XapaKTePUCTHKU JBUTATENS U1 SBHOIMOIIOCHON
CHHXPOHHOM MaIuHbI B ocsix d, g.

3. Kakyio 4acToTy UMEIOT TOKH CTaTopa U poTopa
0000IIeHHO MaIlIMHBI B OCAX X, Y?

4. U3BecTHBI TOKHU ABYX (a3 cTatopa TpexdasHoro
JBUTATEN 115 = Ilmaxsin(cogaﬂt) U ip=
I1maxsin(a)gaﬂt + 1200). Ornpenenure TOKH 17,1 175
IByX(ha3zHOU MOJEIH.

5. JlaliTe ompeneneHre TUHAMHYECKOH K€CTKOCTH
MEXaHHUYECKON XapaKTePUCTUKA
AIIEKTPOMEXAHUYECKOTO MPeoOpa3oBarTers.
Kakoe cBOMCTBO 3€KTpONprUBOIA
XapaKkTepu3yeT JTUHAMHYECKast )KECTKOCTH?

3. MaTemaTrnuyecKkoe OIMCaHnue, CTaTHYECKUE U
JIMHAMUYECKUE XapaKTEPUCTUKHU JIBUTATENCH
MOCTOSTHHOTO U TIEPEMEHHOTO TOKOB KaK OOBEKTOB
peryJMpoBaHus

1. OueHuTe BIUSIHUE HA MEXaHUYECKYIO
XapaKTEPUCTUKY JIBUTATEINSI TOCTOSTHHOTO TOKA C
HE3aBHCHUMBIM BO30YK/I€HHEM U3MEHEHUH ero
TeMIepaTyphl.

2. B kakux ciydasx 1enecoo0pa3Ho UCTIOIb30BaTh
JBHATATEIIb C ITOCIEIOBATEILHBIM HITH
CMEIIaHHBIM BO30YXIeHneM?

3. CpaBHHTE BIUSHUE pa3MarHUIHBAIOIIECTO
JIEUCTBUS pOTOPA ACUHXPOHHOTO JBUraTelIs B
peXUME THHAMUYIECKOTO TOPMOKEHUS TIPH | 56—
In nom H |3K6: 5'17 Hom:*

4. Kak BiInsfeT HACBIIIEHNE MarHUTHON LIEITH
ACMHXPOHHOI'O JIBUTaTENs IPU IUTAHUU OT
HMCTOYHHKA TOKA HAa MapaMeTpbl TMHAMUYECKON
JKECTKOCTH JIMHEAPU30BAHHON MEXAHUYECKOU
XapaKTEePUCTUKU?

5. Uem oTnnyaeTcs MIArOBLIA ABUTATENL OT




CUHXPOHHOTI'O ABUTaTeNs?

Kax BiusieT BHOIOJIIOCHOCTD Ha YIVIOBYIO
XapaKTEPUCTUKY CUHXPOHHOIO JBUTATENIs?
IIpoananu3upyiTe NIPUYUHBIL, 110 KOTOPBIM
OrPaHUYMBAETCS NTEPErpy304YHasi CIOCOOHOCTh
Pa3JIMYHBIX JBUTATEIICH.

Kak Biuser peakuus sKopsl JBUTraTess
IIOCTOSIHHOT'O TOKA C HE3aBUCHUMBIM
BO30YKJICHHEM Ha €ro Meperpy30uHyo
CIIOCOOHOCTB?

4. DieKTpOMEXaHNYECKHUE NTEPEXOAHBIE TPOLIECCH B
AIIEKTPOIIPUBO/IE

1.

JlBurarenb MOCTOSIHHOT'O TOKA C HE3aBUCUMbBIM
BO30YXJIEHHEM pabOTaeT ¢ yCTaHOBUBIIEHCS
CKOPOCTBIO Ha ECTECTBEHHOM XapaKTEPUCTHKE.
ITpoananusupyiite xapakTep NepexoHbIX
IIPOLIECCOB B aBApUHHOM peXHMeE 0OphIBa LN
BO30YKICHMSI IBUrATeNs 1) TPEX yclaoBuid: M,
= MH()M; Mc = 01 Mc =- Mc HOM:*

JlBuraresnb NOCTOSIHHOT'O TOKa C
[0CJIE10BATEIbHBIM BO30YXK/IEHUEM,
MPUBOSAIINIA B IBIKEHHUE MTOIBEMHYIO JIEOSIKY,
palboTaeT Ha €CTECTBEHHOMN XapaKTepUCTUKE IPU
IIOAbEME HOMUHAJIBHOI'O IPy3a.
IIpoananu3upyire, Kak IEPEUTH K CIIyCKY 3TOTO
rpy3a c Toi e cKopocTbio. O1leHUTe NOTEPH
SHEPIUU MpH pa3IMYHBIX crioco0ax
TOPMOKEHHUS.

Nmeetcs ocrmmiorpamma w1 = f(t),
MIOJIy4EeHHAas IIPU IMYCKE JIEKTPOIPUBOJA C
JIBYXMacCCOBOM MEXaHMUYECKOU YacCThIO pu M =
M = const. IIpennoxure METOIUKY
OIpeENICHUs TapaMeTPOB MEXAHUUECKON
4acTH, €CJIM 3Ha4€HHE M1 U3BECTHO.
[TpenyioxxuTe METOUKY MPUOINKEHHOTO
onpenenenus Jx u T, (Ju1st TMHEWMHOW YacTH
MEXAHUUYECKOHN XapaKTEPUCTUKHN) 110
OCIIMJUIOTPaMMe ITyCKa aCHHXPOHHOTO
JIBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM (1 =
f(t), ecnmu u3BeCTHBI Py, 11 A.

Omnpenenurte Noka3aTenu KoyedaTenbHOCTH
AIEKTPOINPUBOJIA TOCTOSTHHOTO TOKA €
HE3aBUCHMBIM BO30YX/IEHUEM, €CIIU UMEETCS
ocuuorpamma w1 = f(t), iy = f(t), mpouecca
IIPWJIOKEHUS CKauka Harpy3ku ot M. =0 no M,
woms 4 TAKOKE U3BECTHEI U,,,, U L5

KakoBsl (huznyeckre npuarHbI JeMIpUpyonei
crocobHocTH AekTporpuBoa? Ilouemy
neMrQupoBaHue YBEINIUBACTCS PU
BO3pacTaHuH )?

Y acHHXpPOHHOTO ABUTraTens ¢ (pasHbIM POTOPOM




IyTeM BBEJICHUS B LIEMTb POTOPA IBYX
Pa3IMYHBIX COMPOTHBIICHUH MTOJIyYCHBI JIBE
PEOCTaTHBIC XapaKTEPUCTUKH, UMCIOIIUE
OJINHAKOBBIN IyCKOBOW MOMEHT. M300pazuTte
ITH XapaKTEPUCTHKH U TIOCTPOUTE
(kauecTBEHHO) 3aBUCUMOCTH w(?) U 11(t),
COOTBETCTBYIOIIHE MTYCKY BXOJIOCTYIO TIPH
TaKUX XapaKTEPUCTHKAX.

OO0ocHyiiTe GU3NIECKH, TIOYEMY ITPH CHATHH
CKa4YKOM Harpy3KH JABHTaTelsl IOCTOSHHOTO
TOKa C HE3aBUCHMBIM BO30YK/ICHHEM B
HayvalIbHbIM MOMEHT Bpemenu dM/dw= 0.

5. OCHOBBI BBIOOpa MOIIHOCTH 3JIEKTPOIPUBOJIA

1.

CpaBHUTE NIOCTOSHHBIE IOTEPU ACUHXPOHHOTO
JIBUTATENIS B PEKUMAX MyCKa U TOPMOKEHUS
IIPOTUBOBKIIIOUEHUEM.

B kakux ciydasx nenecooOpa3HO NPUMEHSTh
JBUTATEIN C HE3ABUCUMOM BEHTHIISIIHEN?
Kakumu meronamu 1enecoo0pa3Ho NpoBEPSTH
10 HArPEBY aCUHXPOHHBIN KOPOTKO3aMKHYThIN
JIBUTATEIIb C ITOBBIIIEHHBIM CKOJIbXEHUEM ?
CpaBHUTE NOTEPHU, BBIIEISIIONIMECS B IBUTATENIE
IIPY TOPMOXKEHUH ITPOTUBOBKIIIOYEHUEM IIPU
M.=0uM,=M,,, (aKTUBHBIIA).

Kak orpazutcs Ha paboTe qBUraTesns
KpaTKOBPEMEHHOT'0 pexXuMa S2 yMeHbILIEHNE
BpPEMEHHU M1ay3 J10 3HaYeHUH, MeHbIIHX 3T?
Kak u3MeHsTCcs moTepu SHEPTUU NpHU MycKe
ACUHXPOHHOTO JIBUTaTelIsl BXOJIOCTYIO, €CIIN
MyCK MPOU3BOAUTCA MU HampsbkeHuu Uy =
015U1H0M'

Kakoe BIusiHuE Ha Harpy304HYIO IUarpaMMy
JIBUTATEIIS U 3aBUCUMOCTD 0(?) OKa3bIBaeT B
pexume S6 )KeCTKOCTh MEXaHHUUECKOU
XapaKTepUCTUKH B?

6. PCI‘YJ'II/IpOBaHI/IC KOOpAUWHAT SJICKTPOIIPHUBO/Ia

1.

Pa3bsicHUTE B3aMMOCBS3b NIOKA3aTeNen
TOYHOCTH U JUAIa30HA PETYIUPOBAHUS
KOOPJIHMHATHI MIEKTPOIIPUBOA.

Pa3bsicHuTE B3aMMOCBA3b TOYHOCTH
ABTOMATHUYECKOTO PETYIMPOBAHUS KOOPAMHATHI
1o oTkiaoHeHuto ¢ JIAUX pazomMkHyTOrO
KOHTYpA pEeryJupOoBaHusl.

PazbsicHuTe CMBICT MOHATHH «3anac 1o ¢aze» u
«3amnac 1o aMIUIATYAE» U UX CBA3b C KAYECTBOM
aBTOMAaTUYECKOT'0 PETYIMPOBAHUS KOOPAUHATHL.
Kax BnusrOT Ha CBOMCTBA pa30MKHYTOU
cuctemsl TB-I'-/] ¢ acHHXpOHHBIM JBUTATEIEM
reHepaTopa TeMIIEpaTypHbIe H3MEHEHUS
CONPOTHUBIICHUN?




ITyck B pazomknyToil cucreme TII-]]
OCYIIECTBJISICTCS IIPU JIMHEMHOM HapacTaHUU
D/1C npeobpazoBateins Bo BpeMeHH. OLeHHTE,
KaK BJIMSAIOT Ha IEPEXOIHBIN MTpoLecc
TEMIIEpaTypHbIE U3BMEHEHUS COIPOTUBIICHUN.
PaccMmoTpuTe 0COOEHHOCTH U TEXHUYECKHE
nokazarenu cucrem TB-I'-J1 u TII-J] u naiite
PEKOMEHIALIUH 110 PAllHOHAIBHBIM O0JIACTSIM UX
MIPUMEHEHHUS.

Cdhopmynupyiite ycioBusi, Ipu KOTOPHIX B
cuctreme [TY-A/Jl c uHBEepTOpOM TOKA
obecrnieunBaeTcs ymnpapienue mpu ¥, = const.
Kak nopnepxuBaercsa W1 = const B cucreme ¢
MHBEPTOPOM HaNpPSKEHUs?

Comnocrasbre JIAUX pa3oMKHYTOr0o KOHTYypa
peryJivpoBaHus IPU HACTPOWKaxX Ha
TEXHUYECKUU U Ha CHMMETPUYHBIM ONITUMYM.

7. PerynupoBanue MoMeHTa (TOKa) 3JIEKTPOIPUBOIA

1.

Jliis MmexaHu3ma TpeOyeTcst 3JeKTPOIIPUBO/L C
TOYHBIM, OBICTPOJCHCTBYIOIIUM U
SKOHOMHYHBIM PETYJIUPOBAHUEM MOMEHTA B
YeThIPEX KBAJPAHTAX MEXAHUUYECKUX
XapakTepucTUK. CONOCTaBbTE 110 BCEM
rmokasarelsiM aBe cuctemsbl: a) UT-]1 ¢
TUPUCTOPHBIM Bo3Oyautenem; 6) TII-/] c
KOHTYPOM PEryJIMpOBaHMsI TOKA, HACTPOSHHBIM
HAa TEXHUYECKHUI ONTUMYM.

N300pa3urte cTaTHuecKue XapaKTePUCTUKH U
IIPOAHANU3UPYITE JUHAMUYECKHUE CBOICTBA
cucremsl TII-J] mpu cTanAapTHON HACTPOUKE
KOHTYypa TOKa B ClIy4ae, Korja NIpuMEeHEH
HepeBepcuBHbIN TII.

ITpoananusupyiite, Kak U3MEHAIOTCSA OTEPU
pu paboTe ACUHXPOHHOTO 3JEKTPOIPUBOJA C
pEJIEHHBIM aBTOMaTHYECKUM PETYJINPOBAHUEM
MOMeHTa (Toka) B 1ienu poropa. Kak Biuser Ha
paloTy npuBOJa yMEHbIICHHE
YYyBCTBUTEIBHOCTH peryisitopa?

B cucreme TB-I'-/] actatudeckoe
pEryJupoBaHHEe TOKA SIKOPsl 00eCIeyeHo ¢
MIOMOUIBIO OTPULIATEIBLHON CBA3H 10 TOKY U
KPUTHYECKOU MTOJIOKUTENBHON CBSI3H 10
HanpspKeHUto revepartopa. K kakum
MOCJIEACTBUSIM MPUBEIET: a) OOPHIB LEMH
MIOJIOKHUTETIBHOM CBSI3H 110 HANIPSKEHHIO; 0)
0OpBIB LIETIH OTPULIATENLHOM CBSI3U MO TOKY
AKOPSI.

B cucteme ITY(MT)-A/l ¢ perynupoBanrueM
MOMEHTA 10 a0COIIOTHOMY CKOJIBKEHUIO
000pBaack LeNb HEIMHEHHOTO 3B€HA Ha BXOJI€
Uyr. Kak 310 moBimsier Ha paboTy




AJIEKTpOIprUBOIA?

OOmsicaure, mouemy B cucreme TII-/1 ¢
KOHTYPOM PETYJIUPOBAHUS TOKA, HACTPOECHHBIM
HA TEXHUYECKHUI ONTUMYM, IIPU ITYCKE TOK
MEHBbIIIE CTOMIOPHOTO 3HAYEHUS, a IIPU
cTonopeHuu noj aeucrsueM M >M ., —
00JIbIlIe CTOMOPHOTO 3HAYECHUSA?

8. PerynupoBaHue CKOPOCTH 3JIEKTPONIPUBO/IA

1.

Kakue 3ammtel Heo0X0oauMBI 1iist cuctemMbl UT-
[l ¢ perynupoBaHueM CKOPOCTH 110
oTkioHeHuto? Ilpoananu3upyiite aHoMaabHbIE
PEKUMBI.

ITpu npoekTHpOBaHUH IEKTPOIPUBOIA
MexaHusma ¢ P, = M.« = const npu auanasoHe
perynupoBanust ckopoctu D = 5 mpumenen
ACHUHXPOHHBIN ABUraTesb ¢ (ha3HbIM POTOPOM U
peocraTHOE peryaupoBanue. OueHure
JIOCTOMHCTBA U HEIOCTATKH PELICHUS.

B snekrponpusoae o cucreme TII-/] ¢
PEryJIMpOBaHUEM CKOPOCTHU U IMOAYNHEHHBIM
KOHTYPOM PETYJINPOBAaHMsI TOKA B
sKcIutyatanuu B cxeme 1M -perymsropa Toka
CWJIBHO BO3pocia yreuka konaeHcaropa Co r.
Kak u3meHsTcs cratnyeckue XapakTepuCTUKU
npuBoza?

DNeKTPONPUBO/I O ILEMHOMN J1€0EIKH 110
cucreMe TII-Jl umeeT NByX30HHOE
peryinpoBanue ckopoctu. [Ipoananusupyiite
ycloBHsl pabOThI JBUTATEINIS BO BCEM JIMANIa30HE
peryJupoBaHusl IPU NObEME HOMUHAILHOTO
rpysa.

OneHure JOMYCTUMYIO HAarpy3Ky npu
PETYJIMPOBAaHUM CKOPOCTH aCUHXPOHHOTO
AIIEKTPONPUBOA B IBYX CXEMaX: a) €
aBTOMATUYECKUM PEJIEHHBIM PEOCTATHBIM
peryJnpoBaHUEM MOMEHTA; 0) ¢
aBTOMATUYECKUM PETYJIMPOBAHNUEM HaNPSKEHUS
Ha CTaTope.

[Tpenyiosxkute Ge30mMacHbIi CIOCOO MPOBEPKU
3HAKOB OOpPATHBIX CBSI3E€W MPU HaJIaJIKe CUCTEMBI
TB-I'-J] ¢ nOAYNHEHHBIM PETYJIUPOBAHUEM TOKA
U CKOPOCTH.

[Tpenyioxxute crnocoObl MOAPETYIUPOBKU
CTOIIOPHOTO MOMEHTA JIEKTPOIIPUBOAA 110
cucreme [TY(UT)-A/l ¢ perynupoBanuem
CKOPOCTH 110 aOCOIOTHOMY CKOJIbKEHHUIO.
DIEKTPONPUBO] MOLITHOTO BEHTUJIATOPA 110
CXEME aCUHXPOHHO-BEHTHJIBHOTO
AIIEKTPUUYECKOTO Kackaja 00ecreynBaeT
JIMaria3oH peryiaupoBanus ckopoctu D = 2.
[TpeioskuTe criocod mycka ABUraTesns 1




OLICHUTE MCIOJb30BaHUE IBUTATEIIS 10 HATPEBY.
IIpu nananke cucremsl TII-/] ¢ koHTYypamu
pEryJINPOBAaHUs TOKA U CKOPOCTH,
HAaCTPOCHHBIMU HA TEXHUYECKUN ONITUMYM,
HKCIEPUMEHTOM YCTaHOBJICHA HEOIyCTUMAs
K0JIe0aTEeIbHOCTh IIPH PabOTe KOHTYpa
PETYJINPOBAHUS CKOPOCTHU. Y KaXKUTE
BO3MOJKHBIE IIPUYMHBI U TAUTE PEKOMEHJAlUN
I10 HajaJKe.

9. PerynupoBaHue NOJIOKEHUS

1.

Kak BIMAIOT Ha HETOYHOCTh OCTaHOBA
NIEKTPONPUBOLA C ACHHXPOHHBIM
KOPOTKO3aMKHYTBIM JIBUTATEIIEM
TEMIIEPATYPHBIE U3MEHEHHS COITPOTUBIICHUN
00MOTOK J1BUTATENsA?

MO3KHO 111 B IO3ULIMOHHOM JIEKTPOIPUBOJE 110
cucreme TII-/1 oTka3aTbcsa OT IPUMEHEHUS
[IOJTYMHEHHOI'0 KOHTYpa peryjiupoBaHus TOKa?
OObsicHuTe GU3NUECKUI CMBICI TOHATHH
JOOPOTHOCTH CJENAIIET0 3JIEKTPOIIPUBO/IA IO
CKOPOCTH U YCKOPEHHUIO.

10. IIpoekTupoBaHue >MEKTPONPHUBOJIOB

1.

Ha xakoii craguu pa3paboTKH 31€KTpONpUBOa
B cooTBeTCTBUM ¢ TpeboBanusMu ECK/]
JIOJI’KEH OCYLIECTBIIATHCS BHIOOP CHCTEMBI
ANIEKTponpuBoaa?

VYkaxxuTte npuMepbl MEXaHU3MOB, TIPU
IIPOEKTUPOBAHUH KOTOPBIX UCIIOJIb30BAHUE JIIIS
OLICHKH 3HepreTndeckoi 3 (HheKTUBHOCTH
cpennenssemeHHoro KIT/I anexrponpusoaa He
JIaeT JOCTOBEPHOTO pE3yJIbTaTa.

Pa3bpscHHUTE OHATHE TEXHOJIOTHYECKU
I0JIE3HOM pabOThI U KaK OHO pealn3yercs B
0000111eHHOM TOKa3aTesie YHEPreTHYeCKOoi

3¢ (HEKTUBHOCTH JIEKTPOIPUBO/IA.

Kak moBmusier ontumu3sanus cucremel ITU-AJT
M0 KPUTEPHUIO MUHHUMYMa MOTEPh Ha
TEXHUYECKUU TIOKa3aTelb OBICTPOICHCTBHS
AIEKTPOIpUBOIA?

Kakue ¢pyHk1nu B cocTaBe 37eKTPONPUBOIA
BBITOJIHSIOT PKY? Yem BoI3bIBacTCS
HE00XO0IUMOCTh IPUMEHEHUS PETYIUPYEMbIX
OKVY?

IIpoananusupyire BIUSHUE HA
MIPOU3BOIUTENILHOCTh MALTMHBI TTOKa3aTesnen
0€30TKa3HOCTU ¥ PEMOHTOIIPUTOJTHOCTH
PEryIUpPYEMOro 3JIEKTPOIPHUBO/IA.




YMetb - MPOBOAUTH Homawmnee 3a0anue Nel
pacueThbl CocraBlieHHE PACUETHBIX CXEM MEXaHHYECKOW YacTh
CTaTHUYECKUX CUJIOBOTO KaHaja AIEKTPONPUBOA (o
PEKUMOB PabOTHI BapuanTam|[3],[20]).
ANEKTPONPHUBO/IA;
- KOHCTPYHUPOBAaTh
CXEMBbI BKJIIOUCHUS Jlomawmnee 3a0anue No2
oI, Pacder u nmocTpoeHHE AIEKTPOMEXaHMYECKUX U
- rpaduuecku MEXaHHYECKUX  XapaKTEePUCTUK  DJICKTPONPHUBOJA
MPECTABIIATh MOCTOSIHHOTO TOKa C JIBUTATeIsIMH HE3aBHCHMOTO
CKOPOCTHBIC U BO30YyKAeHMsI (IT0 BapuaHTaM, yaeOHoe mocooue [3]).
MeXaHUYeCKHe
XapaKTePUCTHUKHY; Homawmnee 3a0anueNe3
- 0000m1aTh Pacder W moCTpoeHHE 3JICKTPOMEXaHHUYECKUX H
PE3YIIbTATHI MEXaHHUYECKUX  XapPaKTEPHUCTUK  IJICKTPONPHBOJA
peIlIeHHI 3a1a4; MIOCTOSIHHOTO TOKA C JBUTATEIISIMU TTOCIICA0BATEIILHOTO
- HCIIOJIB30BATh BO30YyKAcHHMS (IO BapuaHTaM, yaeoHoe mocooue [3]).
MOJTyYCHHBIC
pe3yabTaThl B Jlomawmnee 3a0anue No4
MPAKTUKE Pacder W moCTpoeHHE 3JICKTPOMEXaHHUYECKUX H
AEKTPOTIPUBOA MEXaHHUYECKUX  XapPaKTEPHUCTUK  IJICKTPONPHBOJA
NEPEMEHHOTO TOKa C aCHHXPOHHBIMH JIBUTATEIISIMU (TI0
BapuaHTaM, yueOHoe nmocobue [3]).
Jlomawmnee 3a0anue No5
Pacyer u moctpoeHue (a3oBBIX, PETYIUPOBOYHBIX H
CKOPOCTHBIX XapaKTEPHUCTUK CHUCTEMBI THPHCTOPHBIN
npeoOpa3oBarTeb-IBUraTeNb MTOCTOSIHHOTO TOKa
(cucrema TII-/I, yauebnoe mocodue [18]).
Bnanets - MPaAKTUICCKUMHU IlepeyeHb TeM Ui KYPCOBOTO MPOEKTA.
HaBbIKaMU 1. DIEeKTpONPUBO/I CKUTIOBOTO MOABEMHUKA TOMEHHOM
WCCIICTOBAHMS eqn
ANEKTPOIPUBOIOB 2. DNeKTPONPUBO/ TOBOPOTA KOHBEPTOPA KHCIOPOIHO-

MMOCTOSIHHOTO U
MEPEMEHHOTO TOKa;

- METOAaMM1 HaAJIaAKHU
AJIEKTPOIIPUBOIOB CO
CTAaTUYCCKUMU
npeoOpa3oBaTesIMu;
- HaBbIKAMHU U
METOAUKAMU
00001IeHNS
pe3yaIbTaToB
AKCIEPUMEHTATBHBIX
HCCIIEIOBAHUI
AJIEKTPOIIPUBO/IOB;

- OCHOBHBIMHU
MCTOAaMU PCUICHU A
MPAKTUYECKHX 3a/1a4

KOHBEPTOPHOI'O 1IeXa
3. DNeKTpOIpUBO MEXaHNU3MA [TEPEMEILIEHUS
KHCIIOPOJIHOM ypMBbI KOHBEpTEpA

4. D1eKTponpUBO/I MEXaHU3MA KayaHUs
KpHUCTaJIM3aTOpa

5. DneKTponpuBO MEXaHU3Ma MepeMeIeHuUs ClII00B
6. DIIeKTpOIpUBO MeXaHu3Ma noabema 450-ToHHOrO
3aJIUBOYHOTO KpaHa.

7. DIEeKTpOIPUBO/ BAIKOB KJeTH kBapTo ctaHa 5000
8. DIEeKTpONPUBO/I HAKUMHBIX YCTPOWCTB KJIETH CTaHA
5000

9. DNeKTpONPUBO] pabOUNX POJTBTAHTOB KJIETH CTaHa
5000

10. DnexTponpuBO/l BAJIKOB YUCTOBBIX KJIETEH CTaHa
2500 ropstueii mpoKaTKu

11. DnexTponpuBOI JETYYHX HOKHHI] 35MM CTaHa




B o0JracTu
ABTOMATHU3UPOBAHHO
T'0 3JIEKTPOTIPUBO/IA;
npo¢eCCuOHATBHBIM
SI3BIKOM B 00J1aCTH
aBTOMAaTU3HPOBAHHO
r'0 3JIEKTPONPUBO/IA;
- crmocobaMu
COBEPIIICHCTBOBAHUS
poeCCUOHATBHBIX
3HaHUU U YMEHUU
yTeM
HCIIOJIE30BaHMS
BO3MOKHOCTEH
MH(POPMAIIMOHHOM
Cpebl

2500 ropsiueit mpoKaTKu

12. DnexTponpuBO/] BAJIKOB YUCTOBBIX KJIETEH cTaHa
2000 ropsiueit mpoKaTKu

13. DnexTponpuBOj BaJIKOB YEPHOBOW HEIIPEPHIBHOM
rpynmnbl kiaeted crana 2000 ropsiueit MpoKaTKH.

14. DnexTponpruBOj HAKUMHBIX YCTPONCTB YEPHOBBIX
kiereit ctana 2000 ropsiueit mpokaTku

15. DnexrponpuBoa motanku crana 2000 ropsiaeit
MIPOKATKH

16. DnexTponpuBoj BaJIKOB 5-TH KiieTeBoro craHa 630
XOJIOJTHOM MPOKATKU

17. DnexTponpuBOJ MOTAJIKH 5-TH KJIETEBOIO CTaHa
630 X0JI0JHOM TTPOKATKHU

18. DnekTponpuBo pa3MaThIBaTENs S-TH KIETEBOTO
crana 630 X0n0AHON MTPOKATKH

19. DnexkTponpuBO BAJIKOB 5-TH KJIETEBOI'O CTaHa
2000 x0J10JHOM TPOKATKHU

20. DIeKTpOnpUBO MOTAIKU 5-TH KJIETEBOTO CTaHA
2000 x010/1HOM MPOKATKH

21. DneKTponpuBO BAJIKOB YEPHOBOU IPYIIIbI
coptoBoro crana 450

22. DIEeKTpONPUBO/ BAJIKOB YNCTOBOM I'PYIIIbI
coprtoBoro crana 370

23. DnekTponpuBoA MexaHu3ma noabeMa kpana JCIIL
24. DnexTponpuBOJ MEXaHN3Ma HakJIoHa joTka b3V
JIOMEHHOW Me4Yn

25. DneKTponpuBOJ MEXaHNU3Ma IoIbeMa dKCKaBaTopa
OKT-5

Jlabopamopnas paboma Nel
HccnenoBanne MexaHMYECKON 4acTH CHIIOBOTO KaHala
JIEKTPOTIPUBOJIA C YIETOM YIIPYTUX CBSI3CH.

Jlabopamopnas paboma N2

HccnenoBaHue 21eKTPOMEXaHUUECKUX CBOHMCTB
AJIEKTPOTIPUBOIOB C ABUTATEISIMH ITOCTOSTHHOTO TOKA
HE3aBHCHUMOTO BO30YXKICHHUS.

Jlabopamopnas paboma Ne3
HccnenoBanue 3MeKTPOMEXaHHYECKUX CBOWCTB
AJIEKTPOIIPUBOIOB C ACHHXPOHHBIMU JIBUTATEIISIMH.

Jlabopamopnas paboma Ne4
HccnenoBanue 31€KTPOMEXaHUYECKUX CBONCTB
ANEKTPONPUBOIOB 110 cucreme TII-/I.

Jlabopamopnas paboma Ne5
HccnenoBanue 3MeKTPOMEXaHHYECKUX CBOWCTB
ANEeKTponpuBo0B 1o cucteme [TU-A/L.




6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluy, MMOKAa3aTEeJIn U KPUTECPHUHN
OICHUBAHUA:

IIpumepHasi CTPYKTYpa M coiepikaHue MYHKTA:

IIpomesxyTouHast arrecTanys o JUCHUILINHE « Teopus aIeKTPONpUBOIa» BKIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YHAIOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJ[aHNs, BBIBISIOMINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA,
POBOJIUTCS B (hOopMe 3K3aMeHa U B (hOpMe BBIIIOJHEHUS U 3aIUThl KYPCOBOI'O IPOEKTA.

DK3aMeH N0 JaHHOW AMCUUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEHAIMOHHBIM OujieTam,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJHO IIPAKTHYECKOE 3aaHUE.

IToxa3zatenun u KPHUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUuiicss 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKO€e 3HaHNE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJIHAET IPAKTUYECKHUE 3a[aHUs, CBOOOAHO ONIEpUPYET
3HAHUSIMH, YMEHUSIMU, IPUMEHSET UX B CUTYaLUSIX TOBBIILIEHHON CIOXKHOCTH.

— Ha OLIEHKY «X0po1o» (4 6aina) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHUWA, YMCHUS OCBOCHLI, HO JOIIYCKAKOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHUA ITPU AHAJIMTHYCCKUX OIICpaluigX, IEPCHOCE
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yA0BJETBOPUTEIbLHO» (3 Oaia) — o0yJyarouuiicss 1eMOHCTPUPYET MOPOrOBBIN
YpOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIUM: B XOI€ KOHTPOIBHBIX MEPOTIPUATHIA TOTTyCKAIOTCS
OLIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OT/AEIbHBIX 3HAHUH, YMEHUI, HABBIKOB, 00yJarouiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSAMU TPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 O6amta) — 00ydaromuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYecKoro Marepuaa, 10NyCcKaeT CyleCTBEHHbIE OMUOKH, HE MOXKET MOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (1 Oaynt) — oOyyaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U 0OBSICHEHUS HH(OPMAIIMH, HE MOKET IMOKa3aTh HHTEIJICKTYyalbHbIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.

KprOBOﬁ IMPOCKT BLIITOJHACTCA MO PYKOBOACTBOM IIPCIIOAAaBATCIIA, B ITPOLICCCE €€ HAITMCAHU A
06yanOIHHﬁCﬂ Pa3BUBACT HABBIKH K HaquOﬁ pa60Te, 3aKpCIUIAA U OJHOBPECMCHHO paCllInupAas
3HAHUA, ITOJTYYCHHBIC ITPHU U3YUYCHUU KypCa «TeOpI/I}I QJICKTPOIIPHUBOIA). HpI/I BBITTOJIHCHHUH
KYpPCOBOTI'O ITPOCKTA O6y‘-IElIOH.IHﬁC5I JAOJIKCH MOKa3aTb CBOC YMCHUC pa60TaTB C HOPMAaTUBHBIM
MaTCpraJIOM U APYTUMH JTUTEPATYPHBIMH NCTOYHUKAMHU, a TAKXKE BO3MOKHOCTb
CUCTEMATU3UPOBATH U aHAJIU3UPOBATH (baKTI/I‘—IeCKI/If/'I Marepural U CaMOCTOATEIIbHO TBOPUECKH €TI0
OCMBICIIMBATH.



B mporiecce HamucaHusi KypCOBOTO MPOEKTa 00YUAIOIIUICS JOIDKEH pa3o0paThes B
TEOPETUYCCKHUX BOMPOCAX U30PAHHOMN TEMbI, CAMOCTOSTEIILHO MIPOAHATM3UPOBATH TPAKTUYCCKHIA
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKHUE MPEITTIOKEHUS.

IHoka3zaTesiu 1 KPUTEPUHM OLIEHUBAHMSI KYPCOBOH padoThI:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
oOyJaronuiicsi TOKa3bIBaeT BHICOKHI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
00BsiICHEHUS! HH(POPMAINH, HO U UHTEJJICKTyallbHbIE HABBIKM PelleHus TpobiieM U 3a/ad,
HAXO0X/ICHUS YHUKAJIbHBIX OTBETOB K IMPOOIeMaM, OLICHKU U BHIHECEHHS] KPUTUYECKUX CYKICHUM;

— Ha OLIEHKY «Xopoio» (4 6anna) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 33JJaHUEM,
oOyJarouiicsi oKa3bIBaeT 3HAHMSI HE TOJBKO Ha YPOBHE BOCIIPOU3BEICHUS U O0BICHEHUS
uH(pOpMaIlMK, HO M HHTEJUIEKTYaJIbHbIC HABBIKH PEIICHUs TPOOJIeM U 3aj1a4, HaX0KICHUS
YHUKAJIbHBIX OTBETOB K MpoOIiieMaM;

— Ha OLIEHKY «yJAO0BJIETBOPUTEJIBHO» (3 Oayuia) — paboTa BBIIIOJIHEHA B COOTBETCTBHUHU C
3a/laHueM, 00yJaroIuiics MoKa3bIBaeT 3HaHUS HAa YPOBHE BOCIPOU3BEICHNUS U OOBSICHEHUSI
MH(pOpMalli1, UHTEJUIEKTYaJIbHbIE HABBIKY PEILIEHUS IIPOCTHIX 3ajay;

— Ha OLIEHKY «HeY/I0BJIETBOPUTEIbHO» (2 6alia) — 3alaHue MPernoiaBaTeisl BHITOIHEHO
YaCTUYHO, B MPOIIECCE 3AITUTHI pAaOOTHI O0YYAIOIINIICS JOMYCKAET CYIIECTBEHHBIE OLTNOKU, HE
MOXKCET IMOKa3aTh MHTCIJICKTYAJIbHBIC HABBIKU PCUHICHUA MOCTaBJIECHHOMN 3a1a4u.

— Ha OIICHKY «HCYA0BJECTBOPUTEC/ILHO» (1 63.)'[.]'[) — 3alaHUC MpenoaaBaTest BHIIIOJIHECHO
HYaCTHU4YHO, 06yqafomm71cs[ HC MOXCT BOCIIPOU3BCCTH U OOBSCHUTD COACPIKAaHUEC, HC MOXKET
IMMOKa3aTb MHTCJUICKTYAJIbHbIC HABBIKHW PCIICHUA IIOCTaBJICHHOU 3aJa4Hu.

8 YuedHO-MeTOoANYEeCKOe U HH(POPMAIHOHHOE 0O0ecTieYeHUe U CHUTIMHBI (MOTYJIs1)
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b.1O. - Mocksa :COJIOH-IIp., 2015. - 268 c. ISBN 978-5-91359-155-5. - TeKCT : 31€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/872097 (mata oOpamenus: 06.11.2020). —
Pexxum goctymna: mo moamucke.

2. Onumenxo, I'. b. Teopus snexrponpuBoa : yueonuk / I'. b. Onumenko. — Mocksa :
NH®PA-M, 2020. — 294 c. — (Bricmee oOpa3oBanue: bakamaBpumat). - ISBN 978-5-16-
009674-2. - Tekct : snextponnbii. - URL: https://znanium.com/catalog/product/1044495
(mara oOpamenus: 06.11.2020). — Pexxum octymna: mo moamucKe.

0) JJonmosiHuTebHAS JUTEpaATypa:


https://znanium.com/catalog/product/872097
https://znanium.com/catalog/product/1044495

1. Mockanenko, B. B. Dnekrpuueckuii npuBoa: Yueonuk / Mockanenko B.B. - Mocksa :HUL]
NH®PA-M, 2015. - 400 c. (Beiciee obpazoBanue: bakanaspuar) ISBN 978-5-16-009474-8. -
Tekct : onexktponnbii. - URL: https://znanium.com/catalog/product/443646 (mara
obpamienns: 25.10.2020). — Pexxum gocTyrma: Mo MOIIHCKE.

2. TumomkuH, B.B. [IpoekTrpoBanue u rccie0BaHNe aCHHXPOHHBIX YJICKTPOIPHUBOIOB : y4eO.
nocobue / B.B. Tumomkun, M.A. Yepuoimues, A.IO. Uepnspimes, H.A. Boponuna ; Tomckuit
NIOJINTEXHUYECKUM yHuMBepcureT. — ToMck : HM3n-B0 TOMCKOro MOJUTEXHUYECKOTO
yHuBepcutera, 2018, - 151 c. - Teker : omekrponnbidi. -  URL:
https://znanium.com/catalog/product/1043856 (mata oOpamenus: 06.11.2020). — Pexum
J0CTyMa: 10 HMOJIUCKE.

B) MeToanyeckne yKazaHus:

1. Metonuueckue yKazaHusi JJId CTYJEHTOB IO TMOATOTOBKE K JAOOpPaTOPHBIM H
npaktruyeckuM padoram / CocraBurenu: KoemartoB, B. U. Marautoropckuii roc. TeXHUYECKUI
yH-T uM. I'. Y. HocoBa. - Marauroropck: MI'TY um. I'. U. Hocosa, 2013. - 79 c. : ui., Tabm. -
TekcT: HENOCPEeACTBEHHBIN.

2. Meroanueckue yKa3aHUs IS CTYICHTOB II0 TIOATOTOBKE K J1a0OpaTOpHBIM U
npaktuyeckuM pabdoram / CocraBurenu: JlunabkoB, C. A. MarHUTOrOpcKHii roc. TEXHHYECKUI
yH-T uM. ['. U1. HocoBa. - Marautoropck: MI'TY um. I'. . Hocoga, 2017. - 102 c. : wir., Tabm. -
TekcT: HENOCPEACTBEHHBIN.

r) lIporpammHuoe obecneuenue u UHTepHeT-pecypcebl:
IIporpammuoe obecnieueHue

Haumenosanue 10 Ne norosopa Cpox nercTBUs TMIIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
MathWorks MatLab
v.2014 Classroom K-89-14 or 08.12.2014 06eccpodHo
License
MathCAD v.15 ;166213 o1 22.11.2013 Geccpouro
Education University
Edition
MS Office Visio

-1227-18 ot 08.10.2018 11.10.2021

Prof 2013 (s a ot
I{"I'IQ{"{"{'\D\

MS Windows 7
Professional (mst 1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
7Zip cB000JIHO pacnpocTpansemoe 110 0EeCCPOYHO
FAR Manager cB00OOHO pacupoctpansemoe 10 OCCCPOUHO

IIpo¢deccnonasbabie 6a3b1 JAHHBIX H HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI
Ha3zBanue kypca Cchblika
OnexTpoHHas 6a3a nepuognueckux m3nanuii  |https://dlib.eastview.com/
East View Information Services. OOO



https://znanium.com/catalog/product/443646

WNudopmannonHas cucrema - EnuHoe okHO
J0CTVIIA K MHOODMAITMOHHEIM DECYDCAM

URL: http://window.edu.ru/

HannonansHas nadopmMamoHHo-
aHaJauTUYECKasd cucTeMa — PoccuiCKUI MHIEKC
HayuHoro uutupoBanus (PUHILI)

URL.: https://elibrary.ru/project_risc.asp

[TouckoBast cucrema Axanemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

DneKTpoHHBIe pecypchl oubmmoreku MI'TY
uM. [" M. Hocoga

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckas nHpopMallmoHHasi cucTeMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHas HayKOMeTpUUuecKas
pedepaTuBHAs U TTOTHOTEKCTOBAst 0a3a JaHHBIX
Hay4HbIX u3ganuil «Web of science»

http://webofscience.com

Mexnynaponnas pedepaTuBHas u
IOJHOTEKCTOBAS CIINABOYHAS 0332 TAHHBIX

http://scopus.com

9 MarepuajibHO-TeXHHYECKOe oDecriedeHne TUCIUTINHBI

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecneucHue JUCIHMITIIIMHBI BKIIFOYACT!:

Tumn u Ha3BaHUE AyaAUTOPUN

OcHalenue ayaguTopuu

VY4eOHble ayAUTOpUH IS
NPOBEICHUS 3aHATUH JIEKIIUOHHOTO
TUTIA

M}’J'II)TI/IMGZ[I/II\/'IHI)IC CpeaAcTBa XpaHCHUA,
nepeaayn " npeacTaBJICHUA HH(bOpMaHHH

VYyeOHast aynutopus s

poBeIeHUs 1abOPaTOPHBIX CTEeH[Ibl y4eOHO-1a00paToOpHbIe
3aHATHIA: 1aboparopus «MccnenoBanue nBUraTelis MOCTOSHHOTO TOKa
aBTOMAaTH3UPOBAHHOTO Y aCUHXPOHHOTO JIBUTaTelIsl IEPEMEHHOTO

AIIEKTPONPUBOA U AEKTPUUECKUX TOKa»
MaIIiH

VYyeOHast aynutopus Ass
poBeIeHUs 1ab0paTOPHBIX
3aHATUHN: Jaboparopus
CXEMOTEXHHUKH U
MHUKPOIPOIIECCOPHBIX CPENICTB

MakeT «/HIyKIIMOHHBIA aCUHXPOHHBIN
AIEKTPOIPUBOIY;

cTeH 1 yueOHo-naboparopHslil «lccnenoBanue
CHHXPOHHOTI'O JIBUTATENS»

VYyeOHble ayIUTOPUH IS
MIPOBEJCHUS MPAKTUYECKUX 3aHATHH,

IPYNIIOBBIX U UHIAUBUAYAIBHBIX Jlocka, MybTUMETUHHBINA POEKTOP, IKpaH

KOHCYJIbTAIIMH, TEKYIETO KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAlKU

VY4eOHble ayAUTOpUH IS
BBITOJIHEHHS KYPCOBOTO
POEKTUPOBAHUS, TOMEIIICHHS /IS
CaMOCTOSITENIbHOM PabOTHI
00yJaronmmxcs

[Tepconanbubie komnbroTepsl ¢ [10 u3 . 8(1),
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B
AIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa30oBaTeNbHYIO Cpey YHUBEPCUTETA




Ipuioxkenne 1. YueOHO-MeTOAHYECKOE 00ecIedeHre CAMOCTOSITEIbHOI PadoThI
00yYarIMuXCcs

AyIuTOpHas caMOCTOATeNbHAas paboTa CTYJEHTOB Ha JIADOPATOPHBIX 3aHATHSX OCYIECTBISCTCS
MoJl KOHTPOJIEM TMpernojaBaTesis B BHUAE NOJATOTOBKM K JabopaTopHbIM pabotam (pacuéTsl
napaMeTpoB, CXEMHBIC PEIICHHs) W BBINOJHEHHE HEOOXOIUMBIX HCCIEIOBAaHMNA M PAaCcUETOB,
KOTOpbIE ONpEEseT IPEenoJaBaTeib 1l CTYAEHTOB.

BueaynutopHass camoctosiTenpHas paboTa CTYACHTOB OCYIIECTBIISAETCS B BHJE HM3YYCHUS U
npopabOTKK MaTepuajoB JIEKUUN, y4eOHBIX MOCOOWMH, y4eOHMKOB M BBINOJHEHHUS TOMAIIHUX
3a/laHuil C KOHCYJIbTAllMsMU IIPETIOAABaTENS.

Bonpocsl k 3amure adopatopHoii padotsl Nel:

1. Hapucyiite ceMeicTBO 3JIEKTPOMEXaHUYECKUX XaPAKTEPUCTUK pa3oMKHYTOU cucteMbl TTI-/1
JUTSL IEPBO 30HBI PETYIMPOBaHUs CKopocTH. 2. Kakum o0pa3om BBeeHUE 100aBOYHOTO
COIPOTHUBIICHUS B LI€Mb SIKOPS ABUTATENs BIUAET HA TMHAMUKY 3JeKTporpusoja? 3. Hapucyiite u
MOSICHUTE IEKTPOMEXAHUYECKHUE XaPAKTEPUCTUKHU JUIsl PA30OMKHYTON JBYX30HHOW CHCTEMBI
perymupoBanus ckopoctu AIIT ¢ HB. 4. Kak Biuser ocinabieHre MarHuTHOTO TIOTOKA Ha
neperpy3ounyto cnocoonocts JAIIT? 5. HapucyiiTe u nmosicHUTE CTPYKTYPHYIO CXEMY
pa3oMKHYyTOM ABYyX30HHOU cucteMbl TII-J[? 6. OT kakux nmapaMeTpoB 3aBUCUT TUHAMUYECKAS
cocrasnsitomas sskopuoro Toka? Hamummmre dopmyny u nosicaute. 7. Kakum 3seHom TAY MoxxHO
OMKcaTh TUPUCTOPHBIN npeodpazoBarens? 8. Kak paccuutaTh CTaTUYECKYIO MPOCAIKY MO
CKOPOCTH B MepBoii 30He perynupoBanus ckopoctu AIIT? 9. Kak paccuntarh cratuueckyro
MIPOCAJIKY MO CKOPOCTH BO BTOPOM 30HE perynupoBanus ckopoctu AIIT? 10. Bo3moxken nu myck
JIIT nanpsmytro ot cetu? 11. Ilouemy Temn pasrona u Topmosxkenus AIIT no cucremsr TII-/1
JIOJIKEH OrpaHUYMBAThCS 3a/JaTYMKOM MHTEHCUBHOCTU ckopocTH? 73 12. Kak usmenurcs
JKECTKOCTh MeXaHn4yecko xapakrepuctuku AIIT, ecnu noaKIr0YUTE K HEMY TUPUCTOPHBIN
npeoOpa3oBaTelb U NUTAOIKK ceTeBoi Tpanchopmarop? 13. Hapucyiite u nosicHute
MEXAHUUYECKYIO XapaKTEPUCTUKY aKTUBHOT'O cTaTu4eckoro MomeHTa. 14. Hapucyiite u nosicuure
MEXAHUUYECKYIO XapaKTEPUCTUKY PEaKTUBHOIO CTaTHYECKOro MoMeHTa. 15. Hapucyiite
MIPUHIUIINATIBHYIO JJIEKTPUUECKYIO CUIIOBYIO CXEMY PEBEPCUBHOM IBYX30HHOM cuctemsl TII-/I.
16. OnummuTe Tpoueaypy CHATHS IEPEXOIHBIX MTPOILIECCOB CKOPOCTH, TOKA KOopst u MmoMeHTa J{I1T
Ha YJIC.

Bonpocsl k 3amure 1adopaTopHoii padoTbl Ne2:

1. HapucyiiTe npuHIMINATBHYIO CHIIOBYIO JIEKTPUUYECKYIO cxeMy cuctembl [TH-AJ] ¢
ABTOHOMHBIM MHBEPTOPOM HANpsKeHUs. 2. Bo3moxeH nm myck A/l Hanpsimyto oT cetu? 3.
[Touemy Bo Bpems mmycka A/l HampsIMyrO OT CETH BO3HUKAET KOJIEOAHUE IIEKTPOMArHUTHOTO
MOMEHTa U ckopocTu? 4. Hapucyiite ceMelicTBO MEXaHUYECKUX XapaKTEpUCTUK cucTeMbl [TH-AJ]
JUIS 3aKOHA YaCTOTHOTO peryiaupoBanus ckopoctu const f U =. 5. AJ] paboTaer B pexume
xoJi0cToro xoaa. Kak usmeHurcs yactora 1 aMIUIMTyZAa TOKa pOTOpa, eciu K Bainy A/l ckaukoM
OPUIIOKHUTH CTATUYECKYIO Harpy3Ky? 6. AJl pabotaeT B pexxume xojocToro xoaa. Kak uamenurcs
4acTOTA U aMIUTUTY/1a TOKA CTaTopa, eciau K Balry A/l CKaukoM IPHIIOKHUTh CTATHYECKYIO
Harpy3ky? 7. Kak BiusieT BemMunHa CKOJbKeHUs Al Ha 4aCTOTy M aMIIUTYy TOKa potopa? 8.
Kak Bnuser BBeieHue 106aBOYHOIO COMPOTHUBIICHHUS B LIENb pOTOpa HA JUHAMUKY cuctembl [1Y-
AJ1? 9. IToscauTte, uto Takoe J/IC poropa u kak oHa 3aBUCUT OT ckoibxkeHust AJ? 10. [Tyck AJ]



no cucteme [TY-AJ] ot 3amatunka nHTeHCUBHOCTH. [loueMy ynaércst n3bexarh KoyeOaHuii
ayieKTpoMarHuTHoro MomeHnta? 11. Hapucyiite 3aBUCMMOCTh CUTHAJIOB 3a/1aHUS 4YaCTOTHI U
HanpspkeHus: AJl oT BpeMeHH JUIs 3aKOHA YaCTOTHOTO peryaupoBaHust ckopoctu const f U =. 12.
Kak BIHAIOT TOKOOTrpaHUYMBAIOLINE PEAKTOPBI Ha AMHAMUKY IIpu 1mycke AJl? 13. Onumure
HIPOLEAYPY CHATHUS MEPEXOJHBIX MPOLIECCOB CKOPOCTH, TOKa poTopa 1 MomeHTa A/l Ha YJIC.



