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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

KomneTteHumn

Mpynna

VIHAMKATOPbI AOCTUXKEHNS] KOMMETEHLIMIA

KomneteHuums @rOC: ONK.2 cnoco6HOCTb NPUMEHSTb COBPEMEHHbIE METOAbI
1CCnea0BaHus, OLIEHMBATb 1 NPeACTaBNsATb pe3y/bTaTbl BbIMOAHEHHON PaboThb!

KomneTeHums ®FOC: OMK.2 cnoco6HOCTb NPUMEHSATL COBPEMEHHbIE METOABI
1ccef0BaHNs, OLEHVBATb U NPEACTaBATb Pe3y/bTaTbl BbINOJHEHHON PaboThl

KomneTteHums ®IrOC: MNK.23 roToBHOCTL NPUMEHSATL METO/bI U CPeACcTBa
aBTOMATM3MPOBaHHbIX CUCTEM YMNpaB/ieHWs TEXHOMOMMYECKMMI NpoLieccamm
9/1EKTPO3HEPTETUYECKOI W 3/1EKTPOTEXHUYECKOW NPOMBILLIEHHOCTY

ANIEKTPOTEXHUKMN

KomneteHums ®OC: MK.26 cnocobHOCTbL onpefenstb 3heKTUBHbIe
MPOW3BOLCTBEHHO-TEXHOMOTUYECKME PEXVMbI PABOTbI O6BEKTOB 3/1IEKTPOIHEPrETUKN U

KomneTteHums ®IrOC: MNK.5 rotoBHOCTb MPOBOAWTL 3KCNEPTU3bI NpesnaraeMbix
MPOEKTHO-KOHCTPYKTOPCKMX PELLEHWNI U HOBbIX TEXHOIOrMYECKMX PELLEHU

2. TpeboBaHus HI'TY K nnaHMpyeMbIM pesy/ibTatam 00yyYeHWs, COOTHECEHHbIM C
NHAMKATOPaMu JOCTVKEHNSA KOMMETeHLMI

Tabnuua 2.1

VHAMKaTOpPbI AOCTVXXEHUSI KOMMETeHL M

PesynbTaTtbl 06yyYeHUA

®dopmMbl opraHmnsaumn
3aHATUI

Ol1K.2.33 3HaTb MeTO/bl aHa/IM3a 1 CUHTE3a aITOPUTMOB YNpPaB/eHNs TUMOBbIX
CUCTEM 3/1IEKTPONPUBOAA

Nekuun; JlabopaTopHble paboThl;
CamocTosTenbHas paborta

OlK.2.y2 ymeTb paccunTbIBaTh PEryNsaTOpPbl TUMOBLIX CTPYKTYP CUCTEM
ynpasfieHNs 3NeKTPONPMBOLAMU 1 BbIOUPATb 3N1EMEHTbI CUI0BOW 31EKTPOHUKM

MpaKTnyecKme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

MK.26.32 3HaTb OCHOBHbIE BU/bl CUCTEM 3/1IEKTPOMNPMBOLA NOCTOAHHOIO U
nepeMeHHOro TOKa, UX 0COBEHHOCTU 1 TEXHUYECKNE BO3MOXHOCTH

Nekunu; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

MK.23.32 3HaTb OCHOBHbIE 3/1EMEHTbI U yCTpOIZCTBa CUCTEM aBTOMaTMU3NPOBaHHOIO
ANeKTponpmeoda 1 npuHUNUMbI NX pacHeTa

Nekumu; MNpaKTUYeCKUe 3aHATUS;
JabopaTopHble paboThl;
CamocTosTenbHas paboTa

MK.5.y2 yMeTb UCMO/Mb30BATL MOJYYEHHbIE B MPOLECCE U3YUEHNS AUCLMMIMHDI
3HaHWs Npu BbIGOPE TUMA 3M1IEKTPONPKBOAA, CUI0BOTO NpeobpasoBaTesis
371EKTPUYECKOW SHEPTUN 1 T.1.

MpaKTyecKme 3aHATHS;
CamocTosiTeNbHas paéoTa

3. CofiepyXaHue 1 CTPYKTypa ANCUMUN/TUHBI

Tabnuua 3.1
M3 Hux B MHankKaTopsl
o AKTVBHbIE
Tembl nekuynn Yachb! |dhopme npakT. hopMbI, uac LOCTUXKEeHUA YyebHas DEATENIbHOCTb
noar., yac. ' ' KOMMETEHUNIA

Cemectp: 1

AnpakTuyeckas eguHMLa: TUnbl Perympyemblx 3NeKTPONPUBOLOB NEPEMEHHOIO TOKa




1. O630p perynupyembix
3N1eKTPONPUBOAOB
MepemMeHHOro ToKa.

0,5

0,25

MK.26.3-1.2

3afaum 1 CTpyKTypa Kypca.
HasHaueHwue,
KnaccuurkaLlms cucTem
ynpas/ieHns
anekTponpusogamm (3)
nepemMeHHOro Toka. O63op
Tmnos 3l nepeMeHHOro
TOKa: TUPUCTOPHbIE U
TpaH3ncTopHbIe 3rT;
ACUHXPOHHbIE U
CUHXPOHHbIe
3NEeKTPUYECKME MALLVHBI;
LLIAroBble U rMcTepesuncHbIe
LBuratenu.

AnpakTudeckas eamHnLa: CxeMoTexHUYecKas p

ABUraTenamMmu

ean3almna IIEKTPONpPmMBOAOB C aCMHXPOHHbIMW

2. ACVHXPOHHbIE
3N1EeKTPONPUBOLAbI C
TUPUCTOPHLIMU
npeobpas3oBaTesiiMy 4acToThl.

0,25

OlNK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

HenocpencTBeHHbIe
npeobpasoBareny 4acToTbl
(HMY) ¢ ecTecTBeHHO
KOMMyTaLMei.
®yHKLMOHaNIbHAA CXeMa
4aCTOTHO-PeryMpyemoro
anekTponpueoga (UP3IT),
perynMpoBOYHble
XapakTepuctukmn HIMY.
ABTOHOMHbIE MHBEPTOPSI
ToKa (AUT), aBTOHOMHbIE
VHBEPTOPbI HANPSXKEHNS
(ANH) npw
amnnTyLo-1MMyIbCHOM
MOZYNALMM (C XKECTKOW
KOMMyTaLMel) - UX CXeMbl,
AviarpamMmmbl 1
BO3MOXHOCTW. 3anupaemble
Tupuctopbl (GTO) u nx
voamndukauum (IGCT).
MpenmyLLlecTBa
TUPUCTOPHbIX
npeobpasoBareneli 4acToTbl
no neperpy3oyHo
CMOCOGHOCTM M MOTEPSAM.
YP3I Ha 6a3e AUT -
(hyHKUMOHaNIbHasa cxema,
CVIHTE3 perynsaTopos.




3. ACUHXPOHHbIE
3/1EKTPONPUBOALI C
TPaH3UCTOPHbLIMU
npeo6pa3soBaTensmMy 4acToTbl.

0,25

OlK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

TpaH3ucTopbiHe
npeobpasoBartenn 4acToThbl
(MY) Ha 6a3e 6UNONAPHbLIX
TpaH3MCTOPOB C
130/1MPOBaHHBIM 3aTBOPOM
(IGBT). 3 ¢ AVH,
[Byx3BeHHble HIMY ¢
aKTVBHBIM BbINPAMUTESNIEM
HanpsbkeHmin (Boost
converters) 1 akTUBHbIM
BbINPAMUTENIEM TOKa,
MaTpUYHble
npeo6pasosareny, Knun
nepeMeHHOro ToKa.
LLInpoTHO-1MNYybCHas
moaynaums (LLINM) 8 AVH.
Cnoco6bl LUAM: notasHas
CMHYyCcOMJa/bHas,
MOAM(ULMPOBaHHaS,
BeKTOpHasA. KomneHcaums
"HengeanbHocTel" MY:
""MepTBOro BpemeHn",
nafieHnin HanpsXKeHNs,
nynbcauuin 3seHa
MOCTOAAHHOTO TOKa.
PeneiiHoe perynmpoBaHue
TOKOB. Cnocob6bl
perynapusaumm CKoNb3aLLmx
PEXMMOB: TMCTEPE3NC,
(bnnbTP B 06paTHON CBA3N.

4. KackafHble CXeMmbl
aCUHXPOHHBbIX
3/1IEKTPONPUBOLOB.

0,25

OlNK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

KackagHble cxembl
BK/IIOYeHUs 3l Ha 6a3e
aCMHXPOHHbIX ABUraTenein c
(ha3HbIM POTOPOM:
3NeKTPOMALLMHHbIN Kackag,
ACYHXPOHHO-BEHTU/bHbIN
Kackag,
ACMHXPOHHO-TUPUCTOPHBIIA
Kackaf, MalumHa BOMHOro
MUTaHUA U ee YaCTHbI
cnyyai -
aCMHXPOHM3MPOBaHHaA
CMHXPOHHas MaLLVHa.
ANeKTPUYECKNe CXeMbl
BK/THOYEHUSA KacKafoB,
cTaTuyeckue u
AVHaMUYecKue
XapaKTepucTuku, obnactu
NPYMeHEeHNs, pacyeT
MOLLHOCTM CU/I0BOrO
npeo6pasoBarens B Lenu
06MOTKM poTopa.

5. CTpyKTypbl
npeobpasosareseii 4acToTbl
A1 BbICOKOBO/IbTHbIX
ACMHXPOHHbIX BUraTenei ¢
KOPOTKO3aMKHYTbIM POTOPOM.

0,25

OlK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

[JByxTpaHchopmaTopHble
CXeMbl BK/IKOYeHus 3r1.
MHoroypoBHeBble
VNHBEPTOPbI HANPSKEHNS -
MY c H-mocTamm.

JnpakTuyeckas egmHmua: PerynvlpOBaHme CKOPOCTU 1N TOPMOXEHNE aCUHXPOHHbIX arl.




6. MapameTpunyeckoe

PEerympoBaHne aCUHXPOHHOTO

ABUraTens ¢
KOPOTKO3aMKHYTbIM POTOPOM.

0,25

OlNK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

AHann3 cxembl 3ameLLeHns
aCMHXPOHHOI 0 fBuUrarens ¢
KOPOTKO3aMKHYTbIM
potopom (AL K3P).
CKOpOCTHbIe
XapaKTepUCTUKN 1
MexaHu1yeckue
xapakrepuctuku Al K3P,
(hopmyna Knocca, BnsHmne
napameTpoB CXeMbl
3aMelLLeHns Ha
XapaKTepuUCTUKn
3NEKTPUYECKON MaLLNHBI.
PeoCTaTHbI U peaKTOPHBbIi
nyck. ®a3osoe
perynvMpoBaHue,
perynMpoBoYHas
XapaKTepucTuka
TUPUCTOPHOTIO perynaTopa
HanpskeHus (TPH).
Cuctema TPH-AL:
Pa30MKHYTas U 3aMKHYyTas
no ckopoctu. CTpyKTypHas
CXema CUCTeMbI
NOAYMHEHHOr0
perynuposanus (CIP)
TPH-AL. OonycTumMble
Harpysku cuctemsl TPH-A/L
B 061aCTV MasIbIX
CKO/bXXeHWI. ObnacTb
NPUMEHEHNS CUCTEM
TPH-AL. Cuctembl
cohT-cTapTa.
MexaHunyeckue
xapakrepuctukm A K3P
npy NUTaHWN OT UCTOYHMKA
Toka (LT), XapaKTepucTUKu
Pa3OMKHYTOW U 3aMKHYTOM
cuctembl NT-AL.




7. Cnocobbl TOPMOXKEHNS
TPaH3UCTOPHbIX
3NEeKTPONPUBOLOB.

0,25

OlK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

Cnocobbl TOPMOXEHNS:
camoBblOer, AnHaMM4YecKoe
TOPMO>XXEHWE, YaCTOTHOE
TOPMOXXeHWe Ha 6annacTHoe
conpoTusneHue. MY c
[ByHarnpaBneHHbIM MOTOKOM
3Hepruu B 3BeHe
MOCTOSIHHOI O TOKa: ¢ AUT,
C PeBepCUBHBIM
BEHTWU/IbHbIM
npeobpasosarenem n AVH,
aKTUBHbIMU
BbINPAMUTENAMM TOKA U
HanpsKeHWs, MaTPUYHbIMM
KOHBepTOpamu.
MHorokoopamHaTtHbIA 3 ¢
PeKyrnepaTopom.
JnHaMuyeckoe
TopMOXeHne ALl K3P:
crnoco6 peasmsauum,
MexaHu4yeckue
XapaKTepucTUKu.

8. CneumanbHble QyHKLMK
WHTE/INEKTYasTbHbIX
00LLENPOMBILLINIEHHBIX
npeo6pa3oBaTenei YacToTbl.

0,25

OlNK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

MoaxsaT BpaLLiatoLlerocs
[ABuraTens "Ha nety",
6e3yfapHoe nepekntoyeHme
[BUrartens Ha ceTb U
obparHo Ha MY,
AMHaMUYecKoe
TOPMOXXEHWe, aBTO3anycK,
aBTOHaCTpoliKa. BapnaHTbl
peanusauuu
aBTOHACTPOMNKW:
npeaBapuTenbHas akTUBHaS
naeHTnuKaLns
napameTpoB, afanTUBHOCTb
C TeKyLLen
napameTpu4ecKoit
NAEHTUDUKaLMEN.

AnpakTnyeckas efuHMLA: ANropuTMbl YacTOTHOMO (CKaIIPHOTO YNPaB/eHUst aCUHXPOHHbLIM

ABUraTesieM ¢ KOPOTKO3aMKHYTbIM POTOPOM)




9. YacToTHOe perynnposaHue
aCMHXPOHHbIX ABuUraTenein ¢
KOPOTKO3aMKHYTbIM POTOPOM.

0,25

OlK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

OnpefeneHve 4acToTHOro
perynmposaHuns Afl K3P.
3akoH M.T1. KocTeHko 1 ero
MoZM(UKaLuu.
XapakTepucTuKn 1
CTPYKTYPbI MPOCTEMLLINX
YaCTOTHO-PerynnmpyemMbIx
3r. CkanspHas u
BeKTOpHasa I*R u I*Xx -
KOMMeHcauus,
perynmpoBsaHue ¢
MOCTOSAHCTBOM
MOTOKOCLENIEHWI - NX
NHTepnpeTaLms no cxeme
3ameLleHus. Metoavka
CUHTEe3a perynsaTopos
3aMKHYTbIX CTPYKTYp
YaCTOTHO-PEerynpyemMoro
aCUHXpOHHOro ArT.

Anpaktrnyeckaa egmHuua: AJ'IFOpI/ITMbI BEKTOPHOIo ynpaBneHNA aCUHXPOHHbLIM ABUTATENIEM C

KOPOTKO3aMKHYTbIM POTOPOM

10. O6uime cBeaeHUs o
BEKTOPHOM ynpaBieHn
aCMHXPOHHbIM ABUraTenem ¢
KOPOTKO3aMKHYTbIM POTOPOM.

0,5

OlNK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

BeKTopHO-MaTpUyHbIe
MOZE/N 3NEKTPUYECKMNX
MaLlUWH NepeMeHHOro ToKa.
MpeobpasoBaHms
koopamHat Knapk (Clarke)
v Mapka (Park): pasnnyHble
YCNOBMS BbIMO/IHEHNS
npeo6pasoBaHuii .
3aBMCUMOCTb (hopMyn
MOMEHTA 1 MOLLIHOCTEN OT
Bbl6Opa KoaththmumeHTa
COrn1acoBaHus. Y paBHeHNs
ALl K3P B npocTpaHcTBe
COCTOSIHWIA ""TOKM cTaTopa -
MOTOKOCLeN/IeHNs potopa”.
MpYHLMN BEKTOPHOIO
ynpasneHus (BY) A K3P
(FOC). ACUHXPOHHbI
ABuratenb Kak
JVNHaMWYECKUNIA 0OBEKT
ynpasneHusi. KaHanbl
perynMpoBaHns CKOPOCTH
(MomeHTa) AL K3P.
BekTopHaa anarpamma AL,
K3P B0 BpalLatoLLeiics
CHCTEME KOOpAMHAT.
Knaccugmkaums
anropmTmMoB u cuctem BY.




11. CnocoObl
NMoNeopPUEHTUPOBAHNS.

0,25

OlNK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

HenocpenctBeHHOe
(Blaschke) n kocseHHOe
(Hasse) opreHTMpoBaHue No
nont. BelunceHne BekTopa
MOTOKOCLENIeHNiA npu
HenocpesCTBEHHOM
OPVEHTMPOBaHUI MO MOS0 U
13MepsieMoli YacToTe
BpaLLeHWs - MO Lienu
craropa u potopa AL, K3P,
Habntogatenb NOIHOIo
nopsiAka Tuna
JtoeHGeprepa.
MpenmyLecTsa, Npo6aembl
1 HeJoCTaTKN METOA0B
NaeHTUUKaLMKN BEKTOpa
MOTOKOCLIENEHWIA.

12.
CTpYKTypHO-(hyHKLMOHabHas
CXEMa aCUHXPOHHOTO
371EKTPONPMBOAA C BEKTOPHbIM
yrpaBneHem.

0,25

OlK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

CTpyKTypa cucTembl
aBTOMAaTNYeCKoro
ynpasneHus Al K3P B
NoSIe0PUEHTUPOBAHHO
cucteme KoopauHart. CuHTes
PerynaTopoB Ha OCHOBe
metoguku CriP,
komneHcauns 34C
MoCpeACcTBOM
aBTOHOMM3aL N KaHaN0B
perynvposaHus. ObpaTHble
MOZenu un
KOMOVHMPOBaHHOE
ynpasneHne AL K3P.
[BYyX30HHOE perynMpoBaHue
ckopotn AL K3P ¢
HEe3aBNCUMbIM Y 3aBUCUMbIM
ocnabneHnem noToka.
JNnHeapmnsauma KoHTypa
perynmpoBaHus CKOpocTu
(kaHana ynpasneHus
MOMEHTOM).

13. be3faTyMKOBOE BEKTOPHOE
ynpas/ieHNe aCUHXPOHHbIM
[Burartenem c
KOPOTKO3aMKHYTbIM POTOPOM.

0,25

OlK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

AJanTuBHOe HabngeHne
BEKTOpPa NOTOKOCLEMIEHNIA.
BbluncneHve yacToTbl
BpalleHus B
"6e3gaTumMKoBbIX" IlT:
anrebpanyeckuii cnocoo;
cnejALan cuctema,
COBMeLLeHHas ¢
TPUTOHOMETPUYECKUM
aHanusatopom. Cnocooel,
OCHOBAaHHbIE Ha MpUHUKMNe
HacTpanmBaeMo MOJENN:
aflanTyBHas cucTema c
3afiatoLLieli Moaesbo
(AC3M-MRAS);
HacTpanBaeMblii
HabntogaTeNb NOAHOMo
nopsiAKa; paclUpeHHbIV
afanTUBHBIA MNbTP
KanmaHa.




14. 3HeproonTMMasibHOe

Mpumep

BEKTOPHOE YTIpaB/IeHIe OlMK.2.3-1.3,|3HeproonTMasibHO Nno
ACUHXPOHHBIM [IBUTaTENem ¢ 1 0 0,25 MK.23.3-1.2, [KpuTepuio MUHYMYMa TOKa
MK.26.3-1.2 [cTatopa cuctembl BY ALl
KOPOTKO3aMKHYTbIM POTOPOM. K3p.
YacToTHO-TOKOBOE
ynpasneHue (UTY) AL K3P
15. YacTOTHO-TOKOBOE Kak YacCTHbIli criyyain BY.
ynbaBneHme ACMHXPOHHbIM OlK.2.3-1.3,|OnpegeneHne YTY. BeiBog
[IBIraTeNem ¢ 1 0 0,25 MK.23.3-1.2, | 3aKOHOB ynpaBneHus Ha
MK.26.3-1.2 |0CHOBE YpaBHEHWIA N CXEMbI

KOPOTKO3aMKHYTbIM POTOPOM.

3amelleHmst. OCO6eHHOCTH
NPaKTMYECKON peanmnsaumm
anroputmos UTY.

AVpaKTyecKas eanHMLa: bbicTpoaeicTByOLLME CNOCOObI yNpPaBIeHNs aCUHXPOHHBIM ABUTaTes1eM C

KOPOTKO3aMKHYTbIM POTOPOM

16. AropmTmbl NPsSMOro
yrnpas/ieHNs MOMEHTOM
aCUHXPOHHOIO ABuratens ¢
KOPOTKO3aMKHYTbIM POTOPOM.

0,25

OlNK.2.3-1.3,
MNK.23.3-1.2,
MK.26.3-1.2

Mpamoe ynpasneHue
NMOTOKOM ¥ MOMeHTOM A/}
K3P (DTC, DFTC).
[BYyX30HHOE ynpasneHue ¢
He3aBMNCUMbIM ocnabrieHem
noToka. PeneiiHblii n
HenpepbIBHbI BapuaHTbl
peanu3auuy anropuTMoB
ynpasneHus.

AnpakTuueckasn eavHnLa: CUHXPOHHbIV aNeKTpoABUraTesb

KaK 06beKT yrpaB/eHus!

17. Perynupyembiii
3M1eKTPONpUBOS Ha 6ase
CMHXPOHHOTO ABUraTens ¢
3NEeKTPOMarHUTHbIM
BO30Y)XXJEHUEM.

0,25

OlNK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

KOHCTPYKUMSA CUHXPOHHOTO
Jpurarens ¢
3M1EKTPOMArHUTHbLIM
BO36ykaeHuem (CA3MB),
ocu poTopa.
MartemaTtunyeckaa Mojesnb
CASMB B ogHoit ocw.
YrnoBas 1 MexaH14eckas
xapakTtepuctukn CA3MB.
COASMB kak 06beKT
ynpaeneHus. O606L1eHHas
(DYHKUMOHa/IbHasA cxema
cucTeMbl ynpasneHnsa 3r1.
MoHATME 0 paumOoHasbHbIX
peXxmmax perynmpoBaHuns,
BEKTOPHbIE AnarpaMmbl v
rogorpagbl BEKTOPOB TOKOB
¥ NOTOKOCLENeHNi B
(PYHKLLMN MOMEHTA.
XapakTepucTuku
3aaTYMKOB TOKOB AKOPA U
BO30Y>XXZeHUSA B MePBOiA 30He
perynmpoBaHus.




18. Perynupyembilii
3M1eKTPONpUBOS Ha 6ase
CMHXPOHHOTO ABUraTens ¢
MOCTOSAHHBIMW MarHUTamu.

0,25

OlK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

KOHCTpYKUMSA CUHXPOHHOTO
ABurarens ¢ noCTOAHHbLIMU
marHutamu (CAMM).
MaTemMaTnyeckas Moaenb
CAIMNM, ee 0cO6eHHOCTN.
MexaHunyeckne
xapakTtepuctuku CAMNM.
BekTopHOe ynpasneHve ¢
nonepeyHsIM TOKOM SIKOPS
(4acTOTHO-TOKOBOE - B
(hasHOV ¥ BpaLlatoLLencs
cuUcTEMax KoopauHar).
[BYX30HHOe perynunposaHue
C nceBaoocnabneHnem
notoka. CTpyKTypHas cxema
I, CUHTE3 perynaTopos.

19. BeCKOHTaKTHbI ABuraTesb

NMOCTOSIHHOI O TOKa Ha 6a3e
CYHXPOHHOTO fBUraTens ¢
NMOCTOSAHHbLIMW MarHUTaMW.

0,25

OlNK.2.3-1.3,
MK.23.3-1.2,
MK.26.3-1.2

MpuHUMN fencTens
BEHTW/IbHLIOTO ABUraTess
Ha OCHOBe YT/10BbIX
XapaKTepucTuK.
OnepexxeHue yrna
BK/THOYEHUSA TUPUCTOPOB B
(DYHKLMW Y4acToTbl
BpaLLeHns (MPOV3BOLHOA
yrna noBopoTa) poTopa.
BeHTUNbHO-UHAYKTOPHbIN
3l: npemMmyLecTsa,
NPUHLMNLI NOCTPOEHUS,
OCOGEHHOCTM CUCTEM
ynpas/eHns. JUCKPETHBIA
Lwarosbliii 3M: MeTOAbI
aHanusa ¢ McnonbL3oBaHMeM
LMKIorpamm un
CTPYKTYPHbIX hopmyn
6ynesoli anre6pbl;
OVNCKPETHbIE CXEMbI
npoOrpaMmHOro yrnpas/ieHUs
B MHOIOMO3NUNOHHBIX 3I1.
CUHTE3 ANCKPETHbIX
CUCTEM, MOCTPOEHNE
OVCKPETHBIX CUCTEM Ha
OCHOBE UHTerpasibHbIX
MUKPOCXEM.

TeMbl NabopaTOpPHbIX paboT

Yacbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTUBHblE
opmbl, yac.

NHankaTopbl
LOCTUXKEHNSA

KOMMeTeHUNIA

YyeGHas AesiTeNbHOCTb

Cemectp: 1

AnaakTuueckas eaMHNLAa: ANropuTMbl YaCTOTHOMO (CKa/IAPHOTO YNPaB/IeHUst aCUHXPOHHbIM
[BUTaTeNeM C KOPOTKO3aMKHYTbIM POTOPOM)




1. NabopaTopHas pa6oTta Nel
"WccnepoBaHue
XapaKTepucTUK CTaHLUMm
rPynnoBoro YacToTHOro
ynpae/ieHns
3/1EKTPONPUBOAAMM HACOCHbBIX
arperaros C4Y-430".

2,25

OlNK.2.3-1.3,
OnkK.2.¥2,Mn
K.23.3-1.2

HasHayeHwue, cocTas,
OCHOBHbIE (hyHKLNN,
NPUHLMNbLI paboTsl,
cTatuyeckune
XapaKTepucTUKK CTaHL MK
rpynmnoBoro YacTOTHOro
ynpasneHus
3/1eKTponprBoaamMm
HaCOCHbIX arperaros
CY-430. MpuHUMnbI BbIGOpA
CTPYKTYpbI 1 NapameTpoB
perynsTopa
TEXHOMOrMYeCKoro
napameTpa.

AnaakTuueckasn eaMHNLA: ANropMTMbl BEKTOPHOTO YNpaB/eHNst aCUHXPOHHbIM ABUTaTeNeM C

KOPOTKO3aMKHYTbIM POTOPOM

2. NNaboparopHas pab6oTta Ne2
"WccnepoBaHue

Ha3sHaueHue, cocTas,
OCHOBHblEe (hyHKLMN,
MPYHUMNbI paboTl,
CTaTU4ecKue n

XapaKTePUCTUK KOMMEKTHOTO OMK 2.3-1.3, |AMHammueckve
4acTOTHO-Perynnpyemoro o e [ XapaKTeEPUCTUKN
PErynipy 9 0 2,25  |OMK.2.y2,r|XaPaKTep
ACUHXPOHHOIO K 23310 |ATOPUTMOB YaCTOTHOTO U
3NeKTponpmBo/a Ha 6ase T | BEKTOPHOTO ynpaBneHus
npeo6pa3oBaTesis YacToThl ACUHXPOHHBIM
"OpaToH-M5". 3NeKTPONpP1BOLOM Ha 6ase
npeo6pasoBaTe/is YacToThl
"OpartoH-M5",
TeMbl NPaKTUYECKUX Vis nx 8 A ViHavkaTope
pakTie Uacb! |wopwe npakr. | (UBEEE | pociwennn | YUeGHas IATENLHOCTh
3aHATUN noar., uac. T | komneTeHLwid
Cemectp: 1

AvpakTyeckas eanHMLa: HenpepbiBHbIE CUCTEMbI PErY/IMPOBaHMS KOOPAUHAT 3/1eKTPONPUBOA0B

1. O6Lme cBefleHNs 0
KOMM/IEKTHOM
3N1eKTPONPUBOLE MOCTOSHHOIO
ToKa bTY 3601.

0,5

OnkK.2.y¥2,n
K.26.3-1.2,1
K.5.Y2

PYyHKUMOHASbHbIE CXEMbI
bTY 3601 n 3My-1-211,
paboTa 1 XxapakTepucTuKu
BEHTUNbHbIX 31
MOCTOSAHHOIO TOKa.
TpexhasHbIX BEHTU/NbHbIE
npeobpasosatenu (BIM) Ha
6a3e MOCTOBbIX CXeM
BbINPAMIEHNS 1
peBepcuBHbIe Bl Ha nx
OCHOBE C pasfefibHbIM
ynpasneHnem
BbINPAMUTE/bHbLIMM
KOMMJIEKTaMW.




2. CxemoTexHmYyeckas 1
(hyHKLMOHaNbHAsA peann3auns
G/10KOB 1 Y3/10B KOMM/EKTHOro| 16 0
3/1eKTPONPUBOAa NOCTOSAHHOIO
ToKa bTY 3601.

K.5.Y¥2

OrkK.2.y2,n
K.23.3-1.2,1

PaboTa y3/10B CXEMbI
ynpaeneHus bTY3601 Ha
nprmMepax
NPUHLUMNUANBHBIX CXEM U
BPEMEHHbIX Avarpammam.
Perynatop CKopocTu,
perynsaTop v LaTymK TOKa,
y3en 3aBUC1MOro
TOKOOrpaHUYeHms,
He/IMHeNHOe 3BEHO,
(hYHKLMOHANbHBI
npeobpasosarens 3/C,
nepeknoyaTesb
XapaKTepucTyK,
yNpaBnALLIMI OpraH
CUCTEMbI
MMNY/bCHO-(Pa30BOro
ynpaeneHus (CNDY),
(hopmmpoBaTe/b UMMY/bCOB,
YCUAUTENW UMMNYbCOB,
Harpy>XeHHble Ha
MMMNY/IbCHbIE
TpaHCchopMaTopbl,
YCTPOMCTBO NTIOTVKMN U
[aTyvK NPOBOAMMOCTM
BEHTENEN, 6/I0K MNTaHWS,
y3en 3awuT. ALanTuBHbI
perynsaTop Toka.

3. O6Lme cBeAeHNs O
KOMMNEKTHOM
3N1eKTPONPUBOLE MOCTOAHHOIO
TOKa JT6.

0,5

K.5.Y2

OnkK.2.y¥2,Mn
K.26.3-1.2,M

PyHKUMOHaNbHaA cxema
3T6, paboTta n
XapaKTepucTnku
BEHTWU/bHbIX 31
MOCTOSIHHOIO TOKa Ha 6ase
LIeCTUdAa3HbIX HyNeBbIX
CXeM BbINPAM/IEHNSA U
peBepcuBHbIX BT Ha nx
OCHOBE C COBMECTHbIM
ynpas/ieHNeM.

4, CxeMOTEXHNYeCKaa n
(hYHKLMOHaNbHas peanu3aums
GNOKOB 1 Y3/10B KOMMEKTHOro| 16 0
3/IEKTPONPUBOAA NOCTOAHHOIO
Toka 3T6.

K.5.Y¥2

OnkK.2.¥2,Mn
K.23.3-1.2,M

PaboTa y3/10B CXeMbI
yrpasfeHus 3T6 Ha
npumepax
NPUHLMNNANBHBIX CXEM W
BPEMEHHbIX Auarpammam.
CNDY, perynatop n faTymk
TOKa, perynarop ckopocTu,
CXema orpaHuyeHus
MUHUMa/IbHOTO yrna
ynpas/ieHuns, cxema
orpaHuyeHns Toka, 610K
NUTaHUA, CXeMa 3aLlunT.

3.2 CamocTosATeNbHas paboTa obyyaroLierocs

Tabnuua 3.3
MHankaTopsl
o A b Yacbl Ha Uacbl Ha
Ne Buabl caMOCTOATENbHOW PaboThbl JOCTMXEeHNA
< |BbINO/IHEHWE |KOHCY/TbTauum
KOMMETEHL M

Cemectp: 1




Ork.2.3-1.3,0

MK.2.y2,71K 23,
1 |Kypcosas pa6ota 3-1.2.1K.26.3-1| 1 3

2,MK.5.Y2

PaspaboTka C1I0BOI YacTu, CTPYKTYPHO-NapaMeTpUYecKmnii CUHTE3 1 KOMMbIOTEPHOE MOAEIMPOBaHMA
CUCTEMbI PeryiMpoBaHnA CKOPOCTM 3/1eKTPONPMBOAA MOCTOAHHOIO TOKa IBYMS METOAaMU. , MOApOo6Has
NHopMaLnsa nprBeaeHa B npunoxeHnn Ne3 : Abakymos . [. Teopust 3neKTponpmBoja :
yuebHo-meToAmYeckoe nocobue / N. 1. AbakymoB ; HoBocub. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 70,
[1] c. : wn., Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000082406

MK.23.3-1.2,MK 23 3

2 |lMoproTtoBka K 3aHATUAM 26.3-1.2

MofroToBKa K IeKLMAM 1 nMpopaboTKa NEKLMOHHOr0 MaTeprasna, CaMoCTOATe IbHbIE OTBEThI HA
KOHTPO/IbHbIE BOMPOCHI, NOArOTOBKA LOK/1aAa K NPAKTUYECKUM 3aHATUAM, MOArOTOBKA K BbINOHEHWIO
nabopaTopHbIX paboT., NoApo6Has MHGpopMaLms npueegeHa B npunoxeHun Nel : KotuH . A.
ABTOMATU3POBaHHbIN 31EKTPOMPUBOL TUMOBbLIX NPOM3BOACTBEHHbBIX MEXaHU3MOB [31eKTPOHHBINA pecypc]
: 9NEKTPOHHbIN y4ebHO-MeToAMYeCKUIA KoMneke [ans marmctpaHtoB PMA 1 Kypca n ans cTyaeHToB 4, 5
Kypca 3®] / A. A. KoTuH ; HoBocKG. roc. TexH. yH-T. - HoBocnompck, [2014]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000208231. - 3arn. ¢ akpaHa.

OnkK.2.3-1.3,0
MK.2.¥2,MK.23.
3 |lMoarotoBka K aTTecTauum 3-1.2.MK.26.3-1 16 4

2,MK.5.Y2

MpopaboTKa NeKLMOHHOTO, MPaKTUYeCKOro 1 nabopartopHoro matepuana.: KotuH 4. A.
ABTOMATN3POBaHHbII 31EKTPOMPUBOL TUMOBbLIX NPOM3BOACTBEHHbLIX MEXaHN3MOB [3N1eKTPOHHBIN pecypc]
. 3NIEKTPOHHbIV y4eBHO-MEeTOANYECKNIA KOMMNEKC [ana maructpaHToB ®MA 1 Kypca 1 ans CTyfeHToB 4, 5
Kypca 3®]/ . A. KoTuH ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000208231. - 3arn. ¢ akpaHa.

3.3 TexHonorus obyyeHust

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYAIOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWiA NPUMEHSIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTK (Tabn. 3.4).

Tabnuua 3.4
ﬂ,eﬂTeﬂbHOCTb |/|Hd)0pMaLl,I/IOHHO-KOMMyHI/IKaLI,I/IOHHbIe TEXHONOIrnn
VHhopmmpoBaHue MopTan HI'TY
KoHCynbTMpoBaHue e-mail
KoHTposib e-mail
;Zinélg#aeanABe y4ebHbIX Mopran HITY
Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmeHoBaHMe akTUBHbIX hopM Koa! ¢OpMVIpy€lVIbIX
KOMMETEHLNI
1 |Auckycecus Orl1K.2; MK.23; MNK.26;

®opmMupyeMble YMEHHsI: 32. 3HaATh OCHOBHBIE BHIBI CUCTEM JJICKTPOITPUBOIA IIOCTOSTHHOTO U
MIePEMEHHOI0 TOKa, MX OCOOEHHOCTH M TEXHHUYECKHE BO3MOXKHOCTH; 32. 3HATh OCHOBHBIE 3JIEMEHTHI
U YCTPOIMCTBA CHCTEM aBTOMAaTH3WPOBAHHOTO JIEKTPOIIPUBOIA U TPUHLIMIIBI UX pacyeTa; 33. 3HATh
METO/IbI aHAJTM3A U CHHTE3a aJITOPUTMOB YIIPABJIEHUS THIIOBBIX CUCTEM JJIEKTPONPUBOAA; V2. YMETh
PacCUYUTHIBATh PETYJSTOPHI TUIOBBIX CTPYKTYP CUCTEM YIIPABIEHUS 1EKTPOIIPHUBOIAMU U
BBIOMPATh 3JIEMEHTHI CUJIOBO 371€KTPOHUKHU

Kpartkoe onucanne npumenenusi: O6cyXIeHne MaTepraia MPaKTHIeCKUX 3aHATHI




2 |Metop npoekToB |ONK.2; MK.23; MK.26; MK.5;

dopmupyeMble YMeHHsI: 32. 3HaTb OCHOBHBIE BUIBI CUCTEM 3JIEKTPOIIPUBOAA MOCTOSHHOTO U
NIEPEMEHHOI0 TOKa, X OCOOEHHOCTH M TEXHUUYECKHE BO3MOXKHOCTH; 32. 3HATh OCHOBHBIE 3JI€MEHTHI
U YCTPOMCTBA CUCTEM aBTOMATHU3UPOBAHHOTO 3JICKTPOIPHUBOAA U MIPUHLIUIIBI UX pacuera; y2. yMeTh
HCIIOJIB30BATh TIOJyYeHHBIE B ITPOLIECCe M3YUEeHHS AUCIUIUIMHBI 3HAHUS MPU BHIOOpE THUTA
3JIeKTPONPUBOAA, CUIOBOIO NMPeoOpa3oBaTesl dJeKTPUUECKOI S3HEPIUH U T.I1. ; y2. YMeTh
PacCUUTHIBATE PErYISTOPHI TUIOBBIX CTPYKTYP CUCTEM YIIPABJICHUS 3JIEKTPOIPHUBOJAAMH U
BBIOMPATH 3JIEMEHTHI CUJIOBOM 3JIEKTPOHUKHI

Kpartkoe onucanne npumenennsi: CaMoCTOsATeIbHAS MOATOTOBKA CTYASHTaMU TEMBI
MPAKTUYECKUX 3aHATUN

4. MpaBuna aTTecTaLum 06y4aroLLMXcs Mo ANCLUNINHE

[ns atTecTaymm obyvaroLmxca no ANCUMNINHE NCnonb3yeTcs 6anibHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaAULIMOHHON LwKane n 15-ypoBHeBoit ECTS.
KpaTtkast uHopmauums o bPC npvseseHa B 1ab. 4.1.

Tabnmuya 4.1
MuH. o
OueHnBaeMble BUfbI ieATENIbHOCTY 00yHatOLLMXCS 6ann MakcMasibHbIN 6ann
Cemectp: 1
Jlabopamopnas: 4 20
IIpakmuyueckue 3aHAMUAL: 0 15
Kypcosas paboma: Utoro 0 25

KoHTponupytowye MaTepuansl NpuBoAaaTcs B “AbakymoB V1. [l. Teopus aneKTponpmBoga : y4ebHo-MeToamnyeckoe nocobme / U. . AbakymoB ; HoBOCUG. roc. TexH. yH-T.
- Hosocnbupck, 2008. - 70, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000082406"

IKx3amen: | 0 | 40

KoHTponupytoLpe MaTepransbl (CNMCOK BONpocoB) NpuBoaaTes B “KoTuH 1. A. ABTOMaTV3MPOBaHHbIV 371EKTPONPUBOZ, TUMOBbIX NPOM3BOACTBEHHBIX MEXaH3MOB
[3neKTpoHHbIi pecypc] : 3NeKTPOHHBI y4e6HO-MeTOANYECKUIA KOMNNEKE [Ans marucTpaHToB ®MA 1 Kypca n ans cTyaeHToB 4, 5 kypca 3®] / . A. KoTuH ; HoBocKG.
roc. TexH. YH-T. - Hosocmbupcek, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000208231. - 3arn. ¢ skpaHa."”

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/IiEMbIM TPebOBaHUAM K
pesynibTatam OCBOEHMUS AUCLUMINHDI.

Tabnuua 4.2
Dopmbl
Kogbl P
o KOHTPONA
KOMMeTeH MHANKaTOpbI AOCTUXEHUA KOMMNETEHLNI
|-||V”7| Sawmta OK3ameH
KM/KP
OMK.2 OrK.2 33. 3HaTb METOAb! aHaIN3a Y CUHTE3a a/ITOPUTMOB YIPaB/IEHNA TUMOBbLIX CUCTEM +
"~ |anekTponpusoja
OrlMK.2 y2. ymeTb pacCcunTbiBaTb PEryasTOPbI TUMNOBLIX CTPYKTYP CUCTEM YNpaBieHns + +
3/1EKTPOMPMBOAAMY U BbIBGMPATh 3/1EMEHTbI CU0BOI 3NEKTPOHUKN
MK.23 MK.23 32. 3HaTb OCHOBHbIE 3/1EMEHTbI 1 YCTPONCTBA CUCTEM aBTOMATU3MPOBAHHOIO +
' 3/1IEKTPONPMBOAA U MPUHLMMNLI UX pacyeTa
MK.26 MK.26 32. 3HaTb OCHOBHbIE BU/bl CUCTEM 3/IEKTPOMPMBOAA MOCTOAHHOIO 1 NEPeMEHHOr0 TOKa, + +
' NX OCOBEHHOCTM U TEXHNYECKME BO3MOXHOCTH
MK5 MK.5 y2. ymeTb UCNO/b30BaTb MOJyYeHHbIe B MPOLLecce N3yveHUst AUCLUNINHBI 3HAHUS Npu + +
' BbIOOpPE TMMNa 3NeKTPONPKBOAA, CU/IOBOF0 NpeobpasoBaTens 3/1eKTPUUYECKONA 3HEPrM 1 T.M.

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpunoXxeHn Ne 1 K paGoyel
nporpamMme.




7. lutepatypa

OcHoBHas nuTepaTypa
1. Cumaxos I'. M. Cuctembl aBTOMaTHYECKOTO YIIPABICHUS 3JIEKTPOIPUBOIOB METAIIOPEIKY IIIX
crankoB / . M. Cumakos. - HoBocubupck, 2007. - 299 c. : cxemsl. - Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls00007224 1
2. [TankpaTtos B. B. ApTomaTnueckoe ympasienue anekrpornpusogamu. Y. 1 : [yueGHOe mocooue
st ®MA no HanpasiieHnto 140400 - "DekTpodHEpPreTHKa U IEKTPOTEXHUKA" U TTPOP IO
MOATOTOBKH "DIEKTPOIIPUBOI U aBTOMATHKA IMPOMBIIIJIEHHBIX YCTAHOBOK Y TEXHOJIOTHYECKUI
komruiekcoB"] / B. B. ITankparos ; HoBocu®. roc. TexH. yu-T. - HoBocubupck, 2013. - 198, [1] c. :
ui.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000180765
3. Kotun /I. A. ABTOMaTH3UPOBAHHEII 3JIEKTPOIIPUBO.I TUIOBBIX MPOU3BOACTBEHHBIX MEXAHU3MOB
[DnexTpoHHEI pecypc] : MeKTPOHHBIN y4eOHO-METOANMYECKUN KOMIUIEKC [AJ1sI MAarHCTPAHTOB
®MA 1 kxypca u aiis ctyaentoB 4, 5 kypca 3®@] / J1. A. Korun ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2014]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000208231. -
3ari. ¢ 3xpaHa.

[ononHuTenbHaa anTepaTypa

1. [Taukparos B. B. DHeproontumansHOe BEKTOPHOE YIIPaBICHHE ACHHXPOHHBIMHU
anekTpornpuBoaamu : yueoroe mocodue / B. B. [Tankparos, E. A. 3uma ; HoBocu0. roc. TexH. yH-T.
- HoBocubupck, 2005. - 118, [1] c. : m. - Pexxum gocrtyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000046885

2. [TankpaToB B. B. BektopHoe ympaBieHne aCHHXpPOHHBIMHU 3JIEKTPONPUBOAAMU : [yueOHOE
ocobwue s cTyaeHToB 4-5 kypcos DM®] / B. B. [Taukparos ; HoBocu®. roc. TexH. yH-T. -
HoBocubupck, 1999. - 65, [1] c. : cxemsr

3. CpaBOYHHK O aBTOMaTU3HPOBAaHHOMY tekTpornpusoay / [I'. . Aunpees u np.] ; mox pex. B.
A. Enuceea, A. B. lllunsanackoro. - Mocksa, 1983. - 616 c. : ui.

4. bammapus A. B. YnpaBieHue 351eKTpOnpUBOAaMH : yaeOHOE TTOcOOMe 71 BY30B T10
CHEUATBHOCTH "DJIEKTPOIPUBO U aBTOMATH3AIMs TPOMBILLTIEHHBIX yCTaHOBOK" / A. B.
Bbamrapun, B. A. HoBukos, I'. I'. CoxomoBckwuii. - Jlenunrpan, 1982. - 392 c. : un.

5. 3umuH E. H. DnekTponpuBoab! MOCTOSHHOTO TOKAa C BEHTHIIBHBIME nipeoOpa3osarensmu / E. H.
3umuH, B. JI. Kanteuu, C. K. Kozsipes. - Mocksa, 1981. - 191, [1] c.

6. KOMHHGKTHBIG CHUCTCMBI YIIPABJICHUS 3JICKTPOIIPUBOAAMU TAXKECIIBIX METAJVIOPEKYIIHUX CTAHKOB /
[H. B. Jonckoii u ap.] ; mox pen. A. 1. ITo3zeesa. - M., 1980. - 286, [1] c. : un., Taba., cXeMBI

7. 3umuH E. H. ABTOMaTHYeCKOE ynpaBiieHNe JIeKTPONPHUBOAAMH : yieOHOe ITocoOne Ui By30B
IO CTIEIHATBHOCTH "DIEKTPOIIPUBO/ ¥ aBTOMATH3ALHS TPOMBIIIIEHHBIX ycTaHOBOK" / E. H.
3umun, B. U. SxoBnes. - Mocksa, 1979. - 317, [1] c. : un., cxemsl

8. luHaMrka BEHTHIBHOTO 3JIEKTPONPHBOIa ocTossHHOro Toka / [H. B. JloHckoit u ap.] ; mox pex.
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VIHTepHeT-pecypcehbl

1. Hayunas 6ubmmnorexka HoBocnOMpCKOro rocy1apcTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA
[DnexTponnslii pecypc] : caiit. — Pesxxum mocryma: http:/library.nstu.ru/. — 3aru. ¢ skpana.

8. MeToanyeckoe n nporpaMmHoe obecrneyeHne, UHPOPMaLMOHHbIE TEXHO/10M UK

8.1 MeToauyeckoe obecrneyeHme

1. A6akymos U. JI. Teopus snekrponpuBoaa : yueOHo-mMeronndeckoe mocooue / M. JI. AGakymoB ;
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8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 MoaenupoBaHue 31€KTPOMarHUTHEIX mporieccoB MathWorks Matlab Simulink

2 MathCAD - 310 uHTErpupOBaHHAs CUCTEMA ITPOrPAMMUPOBAHNUS, OPUEHTUPOBAHHAS HA
MPOBeeHNE MaTeMaTUYECKHIX U HH)KeHepHO-TexHn4Yeckux pacueto. PTC MathCAD

3 INaket oducHbIx npmioxenuit Microsoft Office

8.3 VIH(hopMaLmMOHHbIE TEeXHONOrnm

Mpw ocyLecTseHU 06pa3oBaTe/IbHOro NpoLiecca No AUCLMNINHE NPUMEHSIOTCA 3/1EMEHTbI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMOJENCTBUS B 3NIEKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTenibHOM cpedbl HITY.

9. MaTepuanbHO-TeXHNYECKOe 0becneyeHme

JTabopaTopHbIi CTeH[

No HanmeHoBaHue Ha3HaueHne

1 |NlabopaTopHbIl CTeHA ansa uccnegosarmst 3l | BbinonHeHWe nabopaTopHoi paboTbl Nel
nepeMeHHOro Toka

2 |NabopaTopHblIii cTeH Ne3 BbinonHeHve nabopaTopHoi paboTbl Ne2

KomnnekT o60pya0BaHus

Ne HanmeHoBaHue Ha3HaueHue

1 |KoMnnekT MynbTUMeAUIAHOTO 060pyaoBaHMs |MpoBefeHre NPAKTUYECKMX 3aHATUI
Ans naboparopuu




