MUWUHHUCTEPCTBO OBPA3OBAHUA 1 HAYKH

JIOHELIKOW HAPOJULOM PECITYBJIMKU
'OCY JIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICLLIEI'O [TPOPECCHOHAJILHOI o OBPA 3013/\1 Il/l}l
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PABOYAS ITPOT'PAMMA JUCIHUITJIMHBI
b1.B.07 YipasieHne BETPOBLIMU DJIEKTPOYCTAHOBKAMU

(Ko ¥ HaMMEHOBaHUE JUCIUIIMHBI COTNACHO YU4eOHOMY IUIaHy)

Hamnpagienne noarotoBku 13.04.02 DnexTposHEepreTHKa U MIEKTPOTEXHUKA
(CHGIII/IEU'IBHOCTB): (KOZ ¥ HAMMEHOBAHWE HATIPABJICHUS [IOATOTOBKH / CIIELUAIBHOCTH)
HampasnenHocts (mpoduib): MuKponpoIeccoOpHble CUCTEMBI YIIPaBICHUS
BO300HOBJIIEMBIMU HCTOUHUKAMU YHEPTUU
(HauMeHOBaHKE IPOQUIIS / MATUCTEPCKOiT POrpaMMBbl /CITeLHATH3ALHH )
[Iporpamma: MarucTparypa
(GakanaBpuat, MaruCTpaTypa, creluamTer)
dopma oOydeHus: OYHas, 3a04Has
(ouHas, 3a04Has, 09HO-3A04HA)
dopma 00ydeHuUs Ounas 3aouHas
Cemectp 2 2
OO61rast Tpy10EMKOCTB B 3.€./dacax 5/180 5/180
Konraktnas paboTta (4ac.), B TOM 4HCIe 75 23
JeKIuu (4Jac.) 34 8
nabopaTopHbIe paboOTHI (4ac.) 34 8
MpaKkTHYeCKUe (CEMHUHAPCKUE) 3aHsATH (4ac.) - -
CamocrosiTenbHast paboTa (9ac.), B TOM YHCIIe 69 121
KypCOBOIi PoeKT/paboTa (cemecTp) 36 36
WHIWBUIyaIIbHOE 3a7aHue (KOJI./9ac.) - -
KonTpons (3x3ameH, yac./3a4€T) 9K3., 36 9K3., 36

Jlonenxk, 2023 r.




PaGouast nporpaMma AUCHUIUIMHBI «YTIpaBiIeHUE BETPOBBIMU IICKTPOYCTaAHOBKA-
MMW» COCTaBJICHA B COOTBETCTBUHM C YYEOHBIM ILIAaHOM IO HAIPABICHMIO T0JI'OTOBKH
(cnemmanbHocTh) 13.04.02 «DnexTposnepreTuka u snekTporexuukay» (Hanpasnennocts
(npo¢uik)— «MUKPOIIPOIECCOPHBIE CUCTEMBbI yIIpaBICHMs BO300HOBISCMBIMU HCTOM-
HUKaMu dHeprun») juist 2023 rojga npuéma Beex Gopm odyUeHus.

CocraBurenn:

JoneHt xadenpn

«DIIEKTpUIECKUE CTAHIUNY, K. T.H. ~ Muntyc A.H.

Cr. npenonaBaresib kadenpsbl

«DNEeKTPUIECKUE CTAHIUM» % ~ Yepuukon B.I'.
TMCh)

PaGouast mporpaMma paceMoTpeHa W NPUHATA Ha 3acelaluu Kadephl
«DJIEKTPUYECKUE CTAHIIUM.
[IpoTokon ot «/#» 03 2023 rojma Ne 4

3aseyronui kadeapou —- Txagenxo C.H.
(noLm'HCb) (D.N.0.)

Pabouyast nporpamma opodpena ydyebHo-meroauteckoii komuccuei ['OYBIIO
«JIOHHTY» no nanpasienuio noarotoku 13.04.02 — «DiekrposnepreTuka U 2Jick-
TPOTEXHHUKA.

IIpotokon ot «#23 » 03 2023 roma No 3

[pencenaren —~— Tkauenko C.H.

(noﬂrmcu) 3 (d.HN.0.,)

PaGouas nporpamma npoasiena st 20 rojia rnpuéma Ha 3acelaHum Kade/(phol
«DNEKTpUUECKHUE CTAHITUN.
[IpoTokoit o1 « » 20 roga No

3aBeyromui kadeapoit

(noanuee) (D.1.0.)
PabGouas nporpamma npomiena st 20 roja npuéMa Ha 3acejlanuy Kadephl
«DIJIEKTPUUECKUE CTAHITI.
[IpoTokoJ OT « » 20 roja Ne
3aBeyroumi kahenpoit
(noanuen) (D.M.0.)

Pabouas nporpamma mpojsiena juist 20 rojia npuéma Ha 3acenanuy kadephl
«DNEKTPUUECKHUE CTAHITUN.
IIpoToxon oT « » 20 rojga Ne

3aBeayronuil kadeapoii

(MoANuCH) (D.H.0.) e



1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMUS JTUCHUIIJINHBI

JlucuumuinHa paccMaTpuBaeT NPUHIUIBI pa0OThI, CTPYKTYPY CHIIOBOM YacTH U
CUCTEMBI PETYJIMPOBAHUS BETPOIHEPIrETUYECKUX YCTAHOBOK.

Ieab10 AUCUMIINHBI ABJIACTCH:

noJiyueHne 0a30BbIX 3HAHUU OTHOCHUTENBbHO KOHCTPYKLMH, HPUHLMIIOB (QYHKIU-
OHMPOBAHUS CUJIOBOM YaCTHU, CUCTEMBI PETYIUPOBAHUSA U PEKUMOB pabOThl BETPOTEHE-
PaTOPHBIX YCTAHOBOK.

B pe3synbrare 0CBOEHUS JUCHHUILIMHBI CTYAEHT JOJKEH

3HAThD!

CBOICTBa BETpa, KaK MCTOYHHMKA SHEPIHH; MPUHLUI (HOPMHUPOBAHHUS MOMEHTA HA
BaJly TPEXJIONMACTHOTO BETPOKOJIECA; MPUHIIMIIBI MIOCTPOCHUS CUIOBOW YacTU BETPOre-
HEPATOPHBIX YCTAHOBOK JUIsl Pa3jMYHbIX BUJOB F€HEPATOPOB; OCOOEHHOCTH ()YHKIIMO-
HUPOBAHMS CUCTEMBI PEryJUPOBAHUSI BETPOICHEPATOPHBIX YCTAHOBOK JJIsi PA3HBIX BU-
JIOB T€HEPaATOPOB; PEXKUMBbI PaOOTHI BETPOr€HEPATOPHBIX YCTAHOBOK; OCHOBHbBIE METO/IbI
CO37aHMs M aHaliu3a MOJEJIeH, O3BOISIOIUX MPOTHO3UPOBATh CBOMCTBA U MOBEJCHUE
BETPOBBIX 3JIEKTPOYCTAHOBOK; COBPEMEHHBIE TPEOOBaHUSI K DHEPro- U pecypcocodepe-
KEHUIO, MEPHI MO0 UX MOBBIIICHHUIO.
yMeThb!

co3jaBaTh MOJIEIb BETPA; PaCCUUTHIBATH MOMEHT BETPOKOJIECA; PACCUUTHIBATH
napaMeTphbl PEeryjsaTOPOB CHCTEMbI PETYIIMPOBAHHUS; MOJICIUPOBATh pabOTy BETPOTEHE-
paTOPHOM YCTAaHOBKH B Pa3IMUHBIX PEKUMax; ONTUMHU3HPOBATH BBIPAOOTKY IHEPTUU
BETPOICHEPATOPHOM yCTAaHOBKOM; MOJAOUPATh HEOOXOAUMBIC METOJBI CO3JaHUS M aHa-
JU3a MOJIEJICH, TO3BOJIAIOIIMX IPOTHO3MPOBATh CBOWCTBA M TIOBEJACHHE BETPOBBIX
AJICKTPOYCTAHOBOK, MPUHUMATh PEIICHUS B O0JACTH 3JICKTPOIHEPICTUKUA M DJIEKTPO-
TEXHHKHU C YYETOM DHEPro- U pecypcocOEpeKeHHs; MPUMEHATh Ha MPAKTUKE KOMMYHH-
KaTUBHBIC TEXHOJIOTHH, METOJIBI U CIIOCOOBI JIEJIOBOTO OOIIECHUS JIJIs aKaJIeMHYECKOT0 U
po(eCCHOHAILHOTO B3aMMOJICHCTBHS HA HHOCTPAHHOM SI3BIKE.

BJIA/IETh.

METOJIaMH ONTHUMH3AIMK KOHTYPOB PEryJHPOBAHHUS B CUCTEME YIPABJICHHUS BET-
pOreHepaTOPHON yCTaHOBKOWM, HABBIKAMM IPAKTHYCCKOTO IMPUMEHEHHUS, CO3JIaHHUS U
aHajM3a MoJielicd, TO3BOJIIOIIMX MPOTHO3UPOBATh CBOMCTBA M TOBEJCHHE BETPOBBIX
AJICKTPOYCTAHOBOK; HaBBIKAMU IIPOCKTHUPOBAHHUS B OOJIACTH DSJCKTPOIHEPICTUKUA U
AICKTPOTEXHUKH C TIPUMEHECHHEM 3(PGEKTUBHBIX MEp IO DHEPro- U pecypcocoepexe-
HUIO; WCIIOJIb30BAHHEM METOJIUKHA MEKIMYHOCTHOTO JEIOBOTO OOIIEHUS Ha PYCCKOM H
MHOCTPAHHOM $I3BIKaxX, ¢ MPUMEHEHUEM MTPO(ECCHOHAIBHBIX S3BIKOBBIX (POpM, CpeacTB
1 COBPEMCHHBIX KOMMYHHKATUBHBIX TEXHOJOTHA HA MHOCTPAHHOM SI3BIKE.

[lepeuncnennbie pe3yabTaThl 00YUEHUS SIBISIOTCS OCHOBOM ISt (JOPMUPOBAHUS
CIEAYIOIINX KOMIIETEHIIHM:

CIIOCOOHOCTh MPUMEHSTh METOJBI CO3/IaHUSI M aHAIM3a MOJIEJICH, MTO3BOJISIOIINX
MIPOTHO3UPOBATh CBOMCTBA U MOBEJACHHUE OOBEKTOB MPOPECCHOHATBHOU JEATENbHOCTH
(ITIK-4);

CIIOCOOHOCTh TPUHHUMATH PEIICHUS B 00JIACTH DJEKTPOIHEPTETHKU U DIEKTPO-
TEXHUKH ¢ y4€TOM dHepro- u pecypcocoepexenus ([TK-10);

CIIOCOOHOCTh MPUMEHSTH COBPEMEHHbIE KOMMYHHUKATUBHBIE TEXHOJIOTUU, B TOM
Yyucje Ha MHOCTPaHHOM(BIX) s3bIKe(ax), sl aKaJeMUYECKOro ¥ IMpodeccHoHaIbHOTO
B3anmozeictus (YK-4).



2. MECTO JUCIUIIJIMHBI B OCHOBHOHN OBPA3OBATEJILHOM
IMPOI'PAMME

JIMCIMIUIMHA OTHOCUTCS K LUKy TPO(EeCCUOHANBHBIX AUCLMIIIMH BApUATUBHOM
YacTH Y4eOHOrO IJIaHa.

basupyercs Ha 3HaHUAX U YMEHUSAX, KOTOPbIE CTYJIEHT IPUOOPEN P OCBOEHUU
MPEALIECTBYIONMX TUCIUIINH: « MTHOCTpaHHBIN S3bIK MPO(dEeCCHOHANbHONW HaINpaBJIEH-
HOCTH), «I/IHTGJIJIGKTyaJIBHOC praBJ'IeHI/Ie BOSO6HOBJI$I€MBIMI/I NCTOYHHUKAMH 3HepI‘I/II/I»;
«CX@MOTCXHI/IK& CUJIOBOU 3JI€KTpOHI/IKI/I».

3HaHMS U YMEHHMSI, TPUOOPETEHHbIE TPU OCBOEHUU JIaHHOW JHUCLMIUIMHBI, peau-
3YIOTCA CTYAEHTOM IIpU M3YyYEHUHU NOCIEAYIOIIEW MUCUUILUIMHBL: «MUKpoIpoeccop-
HBIC CUCTCMBI praBJ'IeHI/IH B0306HOBJI}I6MBIMI/I NCTOYHHUKAMH 3HepFI/II/I>> W BBITIOJIHCHHUHN
HaquO-HCCHeIIOBaTeHBCKOﬁ pa60TBI.

3. CTPYKTYPA U COAEP KAHUE JUCHUITJINHbI

3.1. Pacnipeniesienue yueOHbIX 4YaCOB M0 TeMaM JUCIHUIJIMHBI M BUIAM 3aHATHI

HaumenoBanue tem KomnnuecTBo yacos
(coneprkaTenbHBIX MOYJIEH ) Beero B ToMm uncne

Jlexkiuu | JlaGop. | Ilpakr CPC
Tema 1 CBoiicTBa BeTpa Kak MICTOYHHUKA SHEP- 11/11 22 6/2 0/0 3/7
TUH.
Tema 2. ®opMHupoBaHHE MOMEHTA BETPOKOJIE- 11/11 22 6/2 0/0 37
ca.
Tema 3. CpaBHUTENIbHBIN aHAJIU3 CUCTEM pe- 5/7 2/0 0/0 0/0 37
rynupoBanus BOY.
Tema 4.IIpuHnmne! GyHKITMOHUPOBAHUS CH-
CTEMBI PETYIUPOBAHNS BETPOYCTAHOBKH C 13/11 2/2 8/2 0/0 37

IMPAMBIM IMOAKITIOYECHUEM I'€HEpATOPa K CETU

Tema 5. [IpuHiune! GyHKIIMOHUPOBAHUS CH-
CTEMBI PETyJIUPOBAHKS BETPOYCTAHOBKH C IT€- 717 4/0 0/0 0/0 37
PEMEHHO# CKOPOCThIO BPAIICHUS BETPOKOJIeCca

Tema 6. Oco6eHHOCTH (PYHKITMOHUPOBAHMS
cucTeMsl peryiupoBanust BOY ¢ nepemenHoit
4acTOTOM BpallleHHs Ha OCHOBE aCHHXPOHHOTO
reHepaTopa C K.3. pOTOPOM.

17/12 42 10/2 0/0 3/8

Tema 7. Oco6eHHOCTH QPYHKIIMOHUPOBAHUS
cUcTeMbl peryiaupoBanus BOY ¢ nepemenHoit
YacTOTOH BpallleHHs] HA OCHOBE MaIllWHbBI
JIBOMHOTO MTUTAHUSI.

717 4/0 0/0 0/0 3/7

Tema 8. OcobeHHOCTH QPYHKIIMOHUPOBAHUS
cUCTeMbl peryiaupoBanus BOY ¢ nepemenHoit
4acTOTOM BpaIlleHHs Ha OCHOBE CHHXPOHHOTO
reHepaTopa.

717 4/0 0/0 0/0 3/7

Tema 9. TenneHMH pa3BUTHS COBPEMEHHBIX

BOV. 4[7 2/0 0/0 0/0 217

Tema 10. [TpuHIUTIBI pEryIUPOBAHUS peaK-
TUBHOM MonTHocTH BOY mocpeacTBoMm cete- af7 2/0 0/0 0/0 217
BOT0 MHBEPTOPA.

Tema 11. OcHOBHBIE peXHUMbI paboTsl BOY,
0COOEHHOCTH MOBE/IEHUS] CUCTEMBI Peryaupo- 11/7 4/0 4/0 0/0 37
BaHUS B OCHOBHBIX pPEKHUMaxX pabOTHI.




Tema 12. Ocobennoctu pfl60TbI BETPOIIApKOB, 417 2/0 0/0 0/0 o7
0C0O0CHHOCTH 0(PPIIOPHOI BETPOIHEPTETUKH.
KonTakTHas pabora (JOmoJHUTEIbHAS) 717
WuauBuayanisHOE 3a1aHKIE 0/0 0/0
KypcoBoii npoekt 36/36 36/36
HWToro mo Buaam 3aHATHIA 144/144 |  34/8 34/8 0/0 69/121
KouTposs 36/36

HUTOIO: 180/180

(DOI)MI/II)OBaHI/Ie KOMHeTeHHI/Iﬁ B pe3yJbTaTe 0CBOCHUA TEM NUCHHUIIJIHMHBI

Kommereniuu TeMbI TUCITUTIINHBI, HalleJICHHBIC Ha OpMUPOBaHHE
KOMITETEHIUH
I[1K-4 Temsr 3,4, 5,6,7,8,9,10
I1K-10 Temsr 1,2,9, 11, 12
YVK-4 Temsr 1,2,3,4,5,6,7,8,9,10
3.2. Jlekuun

Tema 1. CpolicTBa BeTpa Kak MCTOYHUKA SHEPTUH.
Cozepxanue TeMHI 1:

— @OYHKIUU pacrpeiesieHuss CKOPOCTH BETPA,;

— CrnekrpanbsHas Mmoaenb Ban nep XoBeHa,;

— DddekT 3aTeHeHUs OaITHU.

Jlutepatypa k Teme 1: [ 1, 2, 6]

Tema 2. dopmupoBaHre MOMEHTa BETPOKOJIECA.
ConepxaHue TeMbl 2:

— AmHanu3 cnoco00B pacyeTa MOMEHTa BETPOKOJIeCa;
— Pacuer ko3 durinenTa MOITHOCTH BETPOKOJIECa,
— Pacuer koadpurmenTa MOMEHTa BETpOKOJIECa.
Jlutepatypa k Teme 2: [ 1, 2, 6]

Tema 3. CpaBHHUTENIbHBIN aHAIU3 CUCTEM perynupoBaHus BOY.

ConepxaHue TeMbl 3:

— TlocTpoeHne cUCTEMBI peryIupoOBaHus JJIsl BETPOreHepaTopa ¢ MPSMbIM I10/1-
KIIFOUEHHUEM K CETH;

— TlocTpoeHne cUCTEMBI peryiaupoBaHuUs JJIsi BETPOr€HEpaTopa ¢ MEepEeMEHHOM
CKOPOCTBIO BpAIlICHUS;

— IlpeumymiecTBa HENPSIMOTO MOAKIIOUECHHS T€HEPATOPA K CETH.

Jlutrepartypa k Teme 3: [ 1, 2, 6]




Tema 4. Ilpuniunel GyHKIIMOHUPOBAHUS CUCTEMBI PETYJIMPOBAHUS BETPOYCTA-
HOBKH C TIPSIMBIM MOJKIIOUEHUEM T'€HEpaTOpa K CETH.
ConepxaHue TeMbI 4:

Cocrapasonue KOHTypa peryiupoBaHusi MOLHOCTH;

Ocob6eHnHocTH 00BEKTa PETYIUPOBAHUS;

Hactpotika perysmsaropa MOIIIHOCTH;

PaGoTa cuctembl peryiupoBaHus B yCIoBUIX 3 PeKTa 3aTeHeHns OaliHu.

Jlutrepatypa k Teme 4: [ 1, 2, 3, 6]

Tema 5. [lpunuuns! (yHKIMOHUPOBAHUS CUCTEMBI PErYJIUPOBAHUS BETPOYCTa-
HOBKU C IIEPEMEHHOMN CKOPOCTHIO BPAILICHUs BETPOKOJIECA.
ConepxaHue TEMBI S:

TpebGoBaHusi K COBpEMEHHBIM cUCTeMaM peryivupoBanus BOVY;

3ajadn CUCTEMBI PETYJINPOBAHMUS;

[TpuHIMO GYHKIMOHUPOBAHUS KOHTYpa PEryJIMpPOBAaHUS CKOPOCTH BpAILECHUS
BETPOKOJIECA;

OCHOBHbBIE KOHUEIMIHMHM YCTAHOBOK JUJIsl peajv3alyy MPUHIMIA [EPEMEHHOM
CKOPOCTH BpalleHUs1 BETPOKOJIECA.

Jlutepatypa k Teme 5: [1, 2, 3, 6]

Tema 6. Oco6eHHOCTH PYHKIIMOHUPOBAHUS CUCTEMBI peryiaupoBanus BOVY ¢ me-
PEMEHHOM YacTOTOM BpallleHHs Ha OCHOBE aCHHXPOHHOT'O TeHepaTopa ¢ K.3. POTOPOM.
ConeprxkaHue TeMbl 6:

CrpykTypa CHUJI0BOM 4acTU BETPOYCTAHOBKH Ha OCHOBE ACMHXPOHHOI'O T'€HE-
paropa;

OcCHOBHBIE ypaBHEHHUS U MOJEIb ACUHXPOHHOI'O F'€HEpaTOpa BO BPAILAOLIECH-
Csl CHCTEME KOOP/IMHAT ;

[TpuHUMIIBI peryIUpOBaHUS MOMEHTA F'€HEPATOPA;

CrpykTypa cucTeMbl PEryJIMPOBAHUS U KOHTYPOB PETYIUPOBAHUS.

Jlutepatypa k Teme 6: [ 1, 2, 3, 6]

Tema 7. OcoGeHHOCTH PYHKIIMOHUPOBAHMS CUCTEMBI perynupoBanus BOY ¢ me-
PEMEHHOM YaCTOTOM Bpalll€HUsI HA OCHOBE MAaIlIMHBI JBOWHOTO MUTAHUS.
CoaepkaHue TEMBI 7:

CrpykTypa CHUJIOBOM 4acTW BETPOYCTAaHOBKM Ha OCHOBE MAIIIMHBI JIBOMHOTO
NIATAHUS,

OcHOBHbIE ypaBHEHHUS MaIllUHbI ABOMHOTO MUTAaHUS BO BpallalolIeics cUCTe-
M€ KOOpPJIMHAT ;

[IprHIMIIBI peryIMpOBaHUs MOMEHTA T€HEPATOPA;

CtpyKTypa CUCTEMBI PETYTUPOBAHUS;

Jlutepartypa k Teme 7: [1, 2, 3, 6]

Tema 8. OcoGenHoCTH PYHKIIMOHUPOBAHKS CUCTEMBI perynupoBanus BOY ¢ me-
PEMEHHOI YaCcTOTOM BpalleHUsI HA OCHOBE CUHXPOHHOI'O FeHepaTopa.
Conepxanue TeMsbl 8:




— CTpyKTypa CHIOBOH YacTH BETPOYCTAHOBKH Ha OCHOBE CHHXPOHHOT'O T'€Hepa-
TOpA;

— OcCHOBHBIE YPaBHEHHS M MOJCIb CHHXPOHHOTO T'€HEpaTtopa ¢ MOCTOSHHBIMH
MarHdTaMH BO BPAIAIOIIECHCs CHCTEME KOOPIUHAT ;

— TIpuHIUIIBI pEryIMPOBAHUS MOMEHTA T€HEPATOPA;

— CTpyKTypa CHCTEMBI PETYIMPOBAHUSI M KOHTYPOB PEryIHPOBAaHUS.

Jlurepatypa k Teme 8: [ 1, 2, 3, 6]

Tema 9. TenaeHunn pa3BuTUs COBpEMEHHBIX BOY.

Coneprxanue TeMsl 9:

— CpaBHeHHE TEXHUUYECKUX JAHHBIX Pa3IMYHBIX BETPOYCTAHOBOK;
— OcHOBHBIE TeHJEHIIMU pa3BuTHs BOY.

Jlurepatypa k Teme 9: [ 1, 2, 4, 6]

Tema 10. [IpuHUMOB peryaupoBaHus pEaKTHBHONM MomHocTH BOY mnocpen-
CTBOM CETEBOI'0 MHBEPTOPA.

Conepxanue TeMbl 10:

— MareMarnueckue OCHOBBI PETYJIMPOBaHUsI pEaKTUBHONW MOLTHOCTH;

— CrpykTypa cucTeMbl pEryJaupoBaHus peakTUBHOW MoIHOCTH BOY;

— Hactpoiika KOHTYpOB peryJupoBaHHs.

Jlutepatypa k Teme 10: [ 1, 2, 6]

Tema 11. OcHoBHBIE pexuMBbI paboThl BOY, 0coOeHHOCTH MOBEACHUS CUCTEMBI
PETYJIMPOBaHUS B OCHOBHBIX pPEXKUMaX pabOTHI.

Conepxanue TeMsbl 11:

— OcHoBHbBIE pexUMBI paboTl BOY

— Oco0eHHOCTH pabOThl CUCTEMBI PEryJIUPOBaHUS B pexkumMe mycka BOY;

— OcoOeHHOCTH pa0OThl CHUCTEMBI DPETYJIHPOBAHUS B PEKUME YACTUYHOU
HaArpy3KH reHepaTopa;

— Oco0eHHOCTH pabOThl CUCTEMBI PETYIUPOBAHUS B PEKUME TOJTHON HArpy3KH
reHeparopa.

Jlutepatypa k Teme 11: [1, 2, 6]

Tema 12. OcobeHHOCTH PaObOTHI BETPOIIAPKOB, 0COOCHHOCTH 0 (DIIOPHOI BETPO-
DHEPreTUKH

Conepsxanue Tembl 12:

— 3aKOHBI yIIpaBJICHUSA BETPOIIAPKOM;

— OnruMalibHasi CTPYKTypa BeTpoIapKa;

— OcobennocTr paboThl 0PGIIOPHBIX BETPOTIAPKOB.

Jlutepartypa k Teme 12: [1, 2, 6]

3.3. IllpakTHyeckue (CeMUHAPCKHE) 3aHATHS — HE IPEAYCMOTPEHBI



3.4. JlabopaTopHbIe padoThI

Ne Tema paGoTsI O6wem, | Jlutepa-
/i yac. Typa
1 MozenupoBaHie MOBEJACHUS CKOPOCTH BETpa C HCIOJIb30BaHHUEM 6/2 [5]
MareMarndeckou mojenu Ban nep XoBeHa.

5 Maremaruueckas MOJIelib BETpoKoJieca, popMUpOBaHHE MOMEHTA 6/2 [5]
BETPOKOJIECA.
MonennpoBaHue KojieOaHUM aKTUBHON MOILIHOCTH BETPOYCTaHOBKU

3 Ha 0a3e aCHHXPOHHOTO I'eHepaTopa ¢ KOPOTKO3AMKHYTBIM POTOPOM 8/2 [5]
C MPSIMBIM TOJIKJIFOYEHHEM K CETH.
MozenupoBaHue paboThl CUCTEMbI PETYTUPOBAHMS BETPOYCTAHOBKH

4 Ha OCHOBE ACHHXPOHHOTO reHepaTopa ¢ K.3. pOTOPOM C MIePEMEHHOM 14/2 [5]
CKOPOCTBIO BPAIlICHHUS BETPOKOJIECa.

HUTOTI'O: 34/8

3.5. CamocTosiTesIbHAsA padoTa CTYACHTA

No Buapl camocTosiTenbHOM pabOThI CTyACHTA O0beM, yac.
/11

1 V3ydeHune NeKIMOHHOTO MaTepualia 20/50

2 [ToaroToBka K MPakTHYSCKUM 3aHSTHSIM -

3 IMoxroToBka k 1abopaTOpHBIM paboTaMm 13/35

4 BbInoJiHEHHE KYPCOBOTO MPOCSKTA 36/36

5 BrimonHeHue KypcoBoit paboThI -

6 BeimosHeHne HHANBUIYIBHOTO 3aTaHUs -

HUTOroO: 69/121

3.6. KypcoBoii npoekT (padora), HHAUBUIYAJIbHOE 3a]aHNe

[IporpamMmoii TUCUMIUIMHBI PETYCMOTPEHO BBIMIOJIHEHUE CTYJIEHTAMU KYPCOBO-
ro NpPoOeKTa.

TemaTnka KypcoBOTO MPOEKTHPOBAHUSA CBS3aHA MOJIETUPOBAHHEM pPaOOTHI CH-
CTEMBI PETYJIMPOBAHUSI BETPOYCTAHOBKH C MEPEMEHHON CKOPOCTHIO Bpalll€HUsI BETPO-
KoJjeca. BollloHEHrEe MPOEKTa BEAETCS HAa OCHOBAHUM MAacCOPTHBIX JAHHBIX T€HEpaTopa
peAbHON BETPOYCTAHOBKH.

[IpoekT npegycMaTpuBaeT BBINOJHEHUE CIEAYIOIIMX OCHOBHBIX Pa3/I€NIOB: HU3Y-
YeHHE OCHOBHBIX CTPYKTYPHBIX 3JEMEHTOB M MPUHIIUIIOB PaObOTHI BETPOTCHEPATOPHBIX
YCTaHOBOK, UCCIIEJOBAHUE OCHOBHBIX PEKUMOB pabOThI BETPOr€HEPATOPOB, MOJIETUPO-
BaHHUE PabOTHl CHCTEMBI PETYIMPOBAHUS BETPOYCTAHOBKH C MEPEMEHHON CKOPOCTHIO
BpallleHUs] BETPOKOJIECa B OCHOBHBIX peKHMMax B mporpammHoMm makere Matlab, n3yqe-
HUe TeHJeHlMi pa3Butust BOY. B nponecce BINMOIHEHHUS] KypCOBOTO MPOEKTa BHIMOJI-
HSETCSl pacyeT MapaMeTPOB CXEMbI 3aMEIEHUs] BHIOPAHHOTO T'€HepaTopa U PacCUUTHI-
BAIOTCS TAPAMETPBI PETYIATOPOB CUCTEMBI PETYIMPOBAHHS.

Pa3paboTka Bcex pasznenoB MPOEKTa JOJKHA 0a3MpOBAaTHCA HA MaKCHMAIbHOM
HCIIOJIb30BaHUU MPOTPECCUBHBIX TEXHUYECKUX CPENICTB U mepenoBoi texHonoruu. Co-
OTBETCTBYIOIIIME MaTEMAaTHUUYECKHUE MOJEIU 0a3upyrOTCsi Ha OCHOBE aHallM3a COBPEMEH-
HOW TEXHUYECKOW JINTEPATYPHI.

Pe3ynbTaThl MOAEIMpOBaHUsl PaOOTHI CUCTEMBI PETYJIHPOBAHUS BETPOrEeHEPATOP-
HOM YCTAaHOBKHM B Pa3WYHBIX PEXHUMaxX IOJDKHBI OBITh NMPUBEACHBI B BUAE COOTBET-




CTBYIOIIUX TPaUKOB, C YIYETOM HMCIOJb30BAHMSI MATEMATHICCKON MOJIEIN MOBEIACHUS
CKOpPOCTH BETpa.

[IpoexT umeeT oAMHAKOBOE THUMOBOE MO (OpMe U METOAMKE Pa3pabOTKHU COJEP-
XKaHue JUIs Bcex cTyaeHToB. O0beM KypcoBOro mpoekrta — He 6osiee 50 ctpanuil cOpo-
IITIOPOBAHHBIX PYKOMHUCHOTO WJIM MAIIMHOMMUCHOTO TekcTa. CTyaeHT 00s3aH ohopMuUThH
MPOEKT CTPOTO B COOTBETCTBHH C YCTAHOBJICHHBIMHU TPeOOBaHUAMHU. [7]

NuauBuayanbHOE 3a/1aHie Y9eOHBIM TUIAHOM HE TTPETyCMOTPEHO.

4 @OHJI OHEHOYHBIX CPEJACTB

4.1 Kputepuu u mIKaJbI AJ5 UHTETPUPOBAHHOI OLIEHKH YPOBHS c(OpMHUPO
BAHHOCTH KOMIIeTeHIIUH

Cocmasnawowas komnemeHyuyu — NOJIHOMA 3HAHUU
- HYJICBOM YpOBEHb: HEBEPHBIE, HE ApTyYMEHTUPOBAHHbBIC, C MHOXKECTBOM I'PYOBIX OIIH-
OOK OTBETHI Ha BOIMPOCHI / OTBETHI HA JIBAa BOIIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HaHUI HIKE MUHUMAJIBHBIX TPEOOBaHU;
- MUHUMAQJIbHBIN YPOBEHbB: JJaHbl HE TOJIHBIC, HE TOYHBIE U aPIyMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. YPOBEHb 3HAHWM HIKE MHHHUMAIBHBIX TpeOoBaHUMU. J[OMyIIEeHO MHOrO
rpyObIX OMIHOOK;
- TIOPOTOBBIA YPOBEHB: JaHbl HEJOCTATOYHO IOJHBIE, TOYHBICE U apryMECHTUPOBAHHbBIC
OTBETHI Ha BOIPOCHKL. [1710X0 3HAET TEpMUHBI, ONIPEAECICHNUS U TTOHATHUS; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOIICHUS, MPUHIIUIIBL. J{OMyIIIeHO MHOTO HErpyOBIX OLIHUOOK;
- CpeIHUH YpOBEHb: Jl|aHbl JOCTATOYHO MOJIHBIE, TOUYHBIC U APT'YMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. B 11€JI0M 3HAaeT TEPMUHBI, ONPEICIICHUS U TTOHATHS, OCHOBHBIEC 3aKOHOMEP-
HOCTH, COOTHOIIIEHUS, TPUHITUIIBL. JIOTYIIIEHO HECKOJIBKO HETPYOBIX OIMMOOK;
- TIPOJIBUHYTHIM YPOBEHB: JAHbI MTOJHbBIC, TOYHBIE U APT'YMEHTUPOBAHHBIE OTBETHI HA BO-
pPOCHI. 3HAET TEPMUHBI, ONPECICHUS U TTOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
IICHUS, TPUHIHIBL J[OMyIIIEeHO HECKOJIBKO HETPYOBIX OIIUOOK;
- BBICOKHIM YPOBEHbB: JIaHbI MOJHBIE, TOYHBIC U apTYMEHTUPOBAHHBIE OTBETHI HA BOMPO-
Chl. 3HAaeT TEPMUHBI, ONIPEACICHUS U TTOHATHUS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIIIE-
HUSl, TPUHIAIBL. JIOyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnaowas KomnemeHyuyu — yMeHus
- HyJICBOM YPOBEHbB: MOJHOE OTCYTCTBHE MOHUMAHUS CYTH METOJMKHU PEIICHUS 3a/1auH,
JOMYIIEHO MHOXKECTBO IpyOeHIIIX OmMOOK / 3a/JaHKs HE BBITTOJIHEHBI BOOOIIIE;
- MUHUMAJIbHBIN YpOBEHB: c1aboe MOHUMaHWEe CYyTH METOJIMKH PEIICHUs 3aJ1a4yH, JOIy-
mieHbl TpyObie ommbOku. Pemenust He obocHOBaHbBL. He ymeeT mcmonb30BaTh HOPMATHB-
HO-TEXHUYECKYIO uTeparypy. He opueHTHpyeTCA B cCienuanbHOW HAyYHOW JIUTEpaATypeE,
HOPMAaTHUBHO-TIPABOBBIX aKTaXx;
- TIOPOTOBBIM YPOBEHB: JOCTATOYHOE MOHWMAHWE CYTH METOJMKHU PEIICHUs 3ajadu, J0-
mymieHs! omuoOku. Perenns He Bcerga 000CHOBAaHBL. YMEET MCIOIB30BaTh HOPMATHBHO-
TEXHUYECKYIO JuTeparypy. Cnabo OpHeHTHUPYETCS B CIICIUATBHOW HAYyYHOW JIMTEPAType,
HOPMATHUBHO-TIPABOBBIX aKTaX;
- CPeIHHI YPOBEHB: B IIEJIOM TIOHUMAET CYyTh METOJMKHU PEIICHUS 3a7auu, TOMYIICHBI
ommOku. Pemrennss He Bcerga 0OOCHOBaHBL. YMEET WCHOJIB30BATh HOPMATHBHO-
TEXHUYECKYIO U CTICITUAIbHYIO HAYYHYIO JTUTEPATypPy, HOPMATUBHO-TIPABOBBIC AKTHI;



- IPOJBUHYTHIN YPOBEHb: B LIEJIOM IIOHUMAET CYTh METOJMKHN PELICHUS 3aa4H, JOIyIIe-
Hbl HeTOYHOCTU. CriocoOeH O00OOCHOBaTh pEIICHUs. YMEET HUCMOJb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIELAATIBHYI0 HAYYHYIO JJUTEPATypPy, HOPMAaTUBHO-TIPABOBHIE AKTHI;

- BBICOKHI ypoBeHb: [loHMMaeT cyTh METONMKHU perieHus 3a1aud. CrnocodeH 000CHOBaTh
pelIeHns. Y MEET UCTIOIB30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUATIBHYIO HAYUHYIO JIH-
TepaTypy, epeI0OBOM 3apyOeKHBIN OIBIT, HOPMATUBHO-TIPABOBBIEC AKTHI.

Cocmasnsowas KomnemeHyuu — 81a0eHUe HA8bIKaAMU
- HyJIEBOM YPOBEHb: HE MPOJEMOHCTPHUPOBAI HABBIKU BBIIOJHEHUS TPOQPECCUOHATIBHBIX
3a7a4. MCribIThIBAET CyIIECTBEHHBIE TPYIHOCTH PHU BBINOJIHEHUU OTIIEJIbHBIX 3aJaHUM;
- MUHUMAQJIBHBIM YPOBEHB: HE MPOJEMOHCTPUPOBAN HABBIKM BBINOJIHEHUS Mpodeccro-
HaJIbHBIX 3aJ1a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH IIPU BBINOJIHEHUN OTAEIBHBIX
3aJIaHuM;
- IOPOTOBBIM YPOBEHB: BIAJCET OMBITOM FOTOBHOCTH K MPOGECCHOHATBHON JAesATEeIbHO-
CTU U TIPOoeCCUOHATTLHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTrOBOM ypoBHE. Tpymo-
BBIC JICMCTBUS BBIIIOJIHSACT MEJICHHO U HEKAQUECTBEHHO
- CpEeIHUI YPOBEHbB: BJIaJICET CPEIHUM OIMBITOM TOTOBHOCTU K PO ECCUOHATILHON e s-
TEJILHOCTH W TPOQPECCUOHATLHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TpyHOBBIE JEHCTBUS
BBITIOJIHSIET HA CPEHEM YPOBHE 1O OBICTPOTE M KAYECTBY;
- IPOABUHYTHIA YPOBEHB: BJIAJEET ONBITOM MU JOCTATOYHO BBIPAXKEHHOM JIMYHOCTHOU
TOTOBHOCTH K TPOQECCHOHATBHON JEATETbHOCTH U MPOGECCHOHAIIBHOMY CaMOCOBEP-
IIEHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBINIOJIHAET TPYAOBBIE JCUCTBHUS;
- BBICOKMH YPOBEHB: BJIAJEET OMBITOM M BBIPAXKECHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npodeccroHaIbHON NEeITeIbHOCTH U MPO(ECCHOHATFHOMY CaMOCOBEPIIICHCTBOBAHUIO.
BBICTpO M KaUE€CTBEHHO BBITIOJHSIET TPYIOBBIC ICUCTBHUS.

Obobwennas oyenka cqpopmuposanHoCmu KOMnemeHyuil
- HYJICBOW YPOBEHbB: KOMIIETEHIIMU HE CHOPMHUPOBAHBI,
- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIHLHOE KOJINYECTBO KOMIETCHITNI HE C(POPMUPOBAHO;
- TIOPOTOBBIN YPOBEHb: BCE KOMIIETEHIIMM CPOPMHUPOBAHBI, HO OOIBIIMHCTBO HA MOPO-
rOBOM YPOBHE;
- CPEIHHI YPOBEHb: BCE KOMIIETEHIIMU C(HOPMHUPOBAHBI HA CPETHEM YPOBHE;
- POJIBUHYTHIN YPOBEHB: BCE KOMIETEHIIMN CPOPMUPOBAHBI HA CPETHEM WIIM BHICOKOM
YPOBHE;
- BBICOKUH YpOBEHB: BCE KOMIETEHITNN C(HOPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonipochl K 3K3aMeHY

1. CaoiicTBa BeTpa Kak UCTOYHUKA SHEPTUU:
- OyHKIMU pacnpeesieHusl CKOPOCTH BETPa;
- CnextpanbHas mojenb Ban JIEP XoBeHa;
- DddexT 3aTeHeHns OalHu.

2. ®opMupoBaHNE MOMEHTA BETPOKOJIECa:
- AHanu3 crocoOoOB pacueTa MOMEHTA BETPOKOJIEC;.
- Koaddurment MmontHocT 1 KO3QPUIUEHT MOMEHTA BETPOKOJIECa.



4.

Hctopus pa3BuTHs U CPAaBHUTEIBHBIN aHATIN3 CUCTEM peryirnpoBanus BOY:

- IlocTpoeHue cUCTEMBI PEryIMPOBAHUS Ul BETPOrEHEPATOpa C MPAMBIM ITOJIKIIO-
YEHHUEM K CETH;

- [locTpoeHue cucTEMBI PETYIUPOBAHUS 1 BETPOreHEPATOPA C IEPEMEHHOMN YaCTO-
TOW BpallCHUS,

- [IpenmymecTBa HENPSIMOTO MOAKIFOYEHUS TEHEPATOPA K CETH.

[TpuHIMnBEl QYHKIIMOHMPOBAHUS CUCTEMBI PETyJIUPOBAHUS BETPOYCTAHOBKU C MpS-

MbIM IMOAKIIOYCHHUECM I'CHEPATOpPA K CCTH.

- CoCTaBISIOIINE KOHTYpA PEryJIMPOBaHUS MOITHOCTH;

- OcOOEHHOCTH 00BEKTA PEryIUPOBAHUS;

- Hactpoiika perynsitopa MOIIHOCTH;

- Pabora cuctemsl perynupoBaHus B ycioBusax 3G dekxra 3aTeHeHus OalHu.

[TpuHIMNB QYHKIIMOHUPOBAHUSL CUCTEMBI PETYJIUPOBAHUS BETPOYCTAHOBKHU C Tepe-
MEHHOI CKOPOCTBIO BpallEHUsI BETPOKOJIECA!

- TpeGoBaHus 1 3a/1a4M COBPEMEHHBIX CUCTEM PETYJIMPOBAHUS BETPOYCTAHOBOK;

- OCHOBHBIE KOHIIENIIMN YCTAaHOBOK [IJISl pE€aju3alii MIPUHLINIA IEPEMEHHON CKOPO-
CTH BpallEHUs1 BETPOKOJIECA;

- [IpuHIMN QYHKIIMOHUPOBAHMS KOHTYpa PEryJIMPOBAHUS CKOPOCTH BpAIEHUS BET-
pokoJieca, pacuér KodhHUIIMEHTOB PETYIATOPa CKOPOCTH.

OcobOenHoctu (DYHKIIMOHUPOBAHUSI CUCTEMBI peryiaupoBanus BOY c¢ mepemenHoi
YacTOTOW BpallleHUsI BETPOKOJIECA HA OCHOBE ACUHXPOHHOI'0 F€HepaTopa C K.3. pOTO-
pom:

- CTpyKTypa CHJIOBOW YaCTH BETPOYCTAHOBKHU;

- OCHOBHbIE YpaBHEHUS U MOJENb ACHHXPOHHOTO F'€HEepaTopa BO BpAIlAOIIEHCs CH-
CcTEME KOOpANHAT;

- [IpuHIMIBI peryIMpOBaHUS FIEKTPOMArHUTHOIO MOMEHTA TE€HEPATOPA;
Konuenmus peryinpoBaHusi U CTpPYKTypa KOHTYPOB PETYJIUPOBAHUS.

OcobOenHocTu (DYHKIIMOHUPOBAHUSI CHUCTEMBI peryiupoBanus BOY ¢ mepemenHoi
YacCTOTOW BPAILIEHUS] HA OCHOBE MAILIMHBI IBOWHOTO MUTAHUSA:

- CTpyKTypa CHJIOBOW YaCTU BETPOYCTAHOBKHU;

- OCHOBHBIE YpaBHEHUSI ACUHXPOHHOW MAIlIMHBI IBOWHOIO MU TAHUS;

- [IpyHUIMOBI peryaupoBaHus JIEKTPOMAarHUTHOTO MOMEHTA I'€HEPATOPA;

- KoHuenuus peryampoBaHusi U CTPYKTypa KOHTYPOB PETyJIUPOBAHUSL.

Ocobennocty (DYHKIIMOHUPOBAHUSI CHCTEMBI peryiaupoBanus BOY c¢ mepemeHHOM
YaCTOTOW BpAILIEHHUs] HA OCHOBE CUHXPOHHOTO TeHepaTopa:

- CTpyKTypa CHJIOBOM YaCTH BETPOYCTAHOBKHU;

- OCHOBHbIE YpaBHEHUSI U MOJEJIb CHHXPOHHOTO I'€HepaTopa BO BpalllAtOIIEHCs CUC-
TEM€ KOOPJMHAT;

- [IpyHIMIOBI peryIupOBaHUs 3JEKTPOMArHUTHOIO MOMEHTA Te€HEPATopa;

- Konuenuus perynupoBaHusi U CTPYKTypa KOHTYPOB PEryJIMpPOBAHMUS.



9. [lpuHUMIBI peryJIupoBaHUsl PEAKTUBHON MOIIHOCTH C MOMOIIBIO CETEBOI'0 MHBEPTO-
pa.
- MaTemaTnyeckue OCHOBBI PETYJIUPOBAHUS PEAKTUBHON MOILHOCTH;
- CTpyKTypa CUCTEMBI PETYIUPOBAHUS;
- HacTpoiika KOHTYpOB peryaupoBaHusl.

10. TenneHuuu pa3BUTUs COBpeMeHHbIX BOVY.
- CpaBHEHHE TEXHUYECKUX JAHHBIX PA3JIMUHbIX BETPOYCTAHOBOK;
- OCHOBHBIE TEHJCHIIMY pa3BuTus BOY.
- TexHnueckue XapaKTepUCTUKN COBPEMEHHBIX BETPOI€HEPATOPHBIX YCTAHOBOK.

11. OcHoBHbIe pexxuMbI paboThl BDY, 0COOCHHOCTU MOBEICHUS CUCTEMbI PETYIUP O-
BaHUS B OCHOBHBIX PeXXHMaX paboThI.

- OcHOBHbIE peKuMbl paboTsl BOY;
- OcobeHHoCTH paboThl CUCTEMbI PETYIMPOBaHUs B pexume nycka BOY;
- OcobeHHOCTH pabOThl CUCTEMBl PETYJIUPOBAHUS B PEKMME YACTUYHOW HATrpy3KU
reHeparopa;
- OcobeHHOoCTH paboThl CUCTEMBI PETYIUPOBAHUS B PEXKUME MOJTHOM HATPY3KHU T'e-
Heparopa.

12. TIpuHIUITBI TOCTPOCHUS BETPOIAPKOB, 0COOCHHOCTH O(PIIOPHOIN BETPOIHEPTETUKU
- OnTUMalIbHOE PacIoJIOKEHNE BETPOYCTAHOBOK B BETPOIAPKE;
- CTpyKTypa CUCTEMBI YIPaBICHUS BETPOIAPKOM;
- Oco0eHHOCTH O(IIOPHUX BETPOYCTAHOBOK, TEXHUUECKHUE MTPOOIIEMBI, IEPCIEKTHU-
BBl Pa3BUTHSL.

IIpumep 7K3aMeHANINOHHOTO OWJIeTa

TOYBIIO «IOHELIKMI HALIMOHAJIbHBIM TEXHUYECKUI
YHUBEPCUTET»

Hampasnenue noaroroBku: 13.04.02 «3naeKTposHEpPreTHKA U AIEKTPOTEXHUKA
[Tpoduias: MuKpOTpOIIeCCOPHBIE CUCTEMBI YITPABJICHUST BO30OHOBIISIEMBIMH UCTOY-
HUKaMH SHEPTHH

Cemectp: 2

VYyeOHast nUCIUIIIMHA: Y TIPaBICHUE BETPOBBIMHU AJIEKTPOYCTAHOBKAMU

BUJIET Nel

1. CaoiicTBa BeTpa Kak UCTOYHUKA SHEPTUU:
- OyHKIMU pacnpeaesieHus CKOpOCTU BETPa;
- CnextpanbHas monenb Ban JIEP XoBeHa;
- DddexT 3aTeHeHns OalHu.

2. OcobeHHOCTH (PYHKITMOHMPOBAHUS CUCTEMBI peryiaupoBaHusi BOY ¢ mepemeHHOU
YaCTOTOM BPAILIEHUS HA OCHOBE CUHXPOHHOI'O T€HEpATOpa:
- CTpyKTypa CUJIIOBOM YaCTHU BETPOYCTAHOBKH;



- OCHOBHBIE YpaBHEHHUS U MOJENb CHHXPOHHOTO I'€HEpAaTOpa BO BpPALIAOLIECHUCs CHC-
T€ME KOOpPJMHAT;

- [IppHIMIBI peryIMpOBaHUs INEKTPOMArHUTHOIO MOMEHTA TE€HEPATOPA;

- Konuenuus perynupoBanus U CTPYKTypa KOHTYPOB PETYJIMPOBAHUS.

3aaHue paccCMOTPEHO U 0J100peHO Ha 3acenanuu kadenpsl IC
IIpoTokom Ne oT T.
3aBenyromuit kadeapoit (C.H. Tkauenko)

4.3 Kpurepuu oneHUBaHUs

OueHuBaHue YpPOBHSI OCBOEHHUSI CTYAEHTOM Y4eOHOro marepuaia AUCIUIUIMHBI
«Y1paBiieHUE BETPOBBIMU JJIEKTPOYCTAHOBKAMU» NPOU3ZBOAUTCIA B XOJE TEKYLIErO
KOHTPOJIS ¥ IPOMEXYTOYHON aTTecTaluu (CEMECTPOBOTO KOHTPOJIA).

Texkymuii KOHTPOJIb 3HAHUN CTyZIeHTa OYHON (POPMBI OOYUYEHHUS OCYIIECTBISET-
csl IO pe3yJbTaTaM JabOpaTOpHbBIX padoT.

BeinonHenue n1abopaTopHbIX paboT ¢ 3alIMTON OTUETA, IPEAYCMOTPEHHBIX pado-
4yeil mporpaMMoOi TUCIMILIMHEI, SBISETCS HEOOXOIUMBIM YCIIOBUEM JOMYyCKa CTYJIEHTa
K DK3aMEHY.

Pacnipenienenne 0ayuioB TEKYIIETO KOHTPOJS pabOThl CTY/IE€HTA Ha MPOTSKEHUU
cemecTpa NpuBeeHO B Tabaune 1.

Tabmuma 1 — Pacnipenenenne 6aaoB TEKyero KOHTPOJIS

dopma KOHTPOJIA Bo3MoxxHOE KOJTMYECTBO [Ipumeuanue
0aJIoB
OTtuét mo nmabopaTop- 10 3aaHne BBITIOIHEHO MPABHIIBHO, JAaHBI OTBE-
HOM paboTe ThI Ha BC€ KOHTPOJIbHBIE BOIIPOCHI, IPUBEICH
aHAJIM3 MOJIYYEHHOTO pe3yibTara.
0-9 3a/1aHue BBINOIHEHO B I1€JIOM MPABUIBHO,

BO3HUKIIM TPYIHOCTU B OOBSACHEHUHU HOJTY-
YEHHBIX Pe3yJbTaToB.

CHuxeHue 6a10B BO3MOXKHO:

3a HEMOJIHBIM OTBET Ha KOHTPOJIbHBIE BOIIPO-
cel — OoT 1 110 5 GasuIoB.

3a OIIMOKH IIPU OOBSICHEHUH MOJIyYEHHBIX pe-
3ysbTaToB — OT 1 J10 5 GayIoB.

Hroro mo s1aboparop- 40 W3 pacuera 4 naGopaTopHbIX paboT. OLeHu-
HbIM padoTtaM (Mak- BaeTcs KaXkaas 1abopaTopHasi.

CHUMAJIbHBIN 0aJ1)

IIpome:kyTOouHasi aTTecTalMs O pPe3yJbTaTaM OCBOCHUS IWCLUIUIMHBI B Ce-
MecTpe POBOAUTCS B GOpME CEMECTPOBOTO dk3aMeHa. Dopma NMpOBEICHUS dK3aMEeHA —
MUChMEHHAsA. JK3aMEHAIIMOHHBIN OMJIET BKIIOYAET B ceOsl 2 TEOPETHUECKUX BOMPOCA.
IIpn oneHMBaHUM CTYAEHTA HA 3K3aMEHE IPENoIaBaTellb PYKOBOJACTBYETCS KPUTEPH -
MU, NIPUBEICHHBIMU B TaOIHIIE 2.

MakcuManbHOE KOJIUYECTBO OAJIOB 32 OTBET Ha BOIMPOC 3K3aMEHAIIMOHHOTO OH-
JIeTa 3aCYMTHIBAETCA CTYJICHTY B CJIy4dae, €CJIM OTBET MOATBEPKAAET BIAJCHUE CTYEH-
TOM 3HAHUSIMU B MOJHOM O0ObEME Y4eOHOUN mporpaMMbl, MaTepuail U3J0KEH B JIOTHYe-
CKOM IMOCJIEA0BATEILHOCTH C BBIJCIECHUEM TJIABHOTO, COJIEPKUT TOUHBIE (POPMYITUPOB-



KH, CONIPOBOXAACTCS WILTIOCTPUPYIOMUMHA CXEMaMU U PUCYHKaMU u (Gopmyiamu (Tpu
HEOOXOIMMOCTH).

[Ipu moxcuére 0aymioB 3a KaKIbIA TEOPETUYECKHI BOMPOC OT MAKCUMAaJIbHOTO
KoJM4yecTBa 0ajiioB CHUMAETCS 3a:
— HenomnHoe packpsitrie Bonpoca: ot 10 go 20 6aos;
— CymectBeHHbie omuOku: ot 5 10 10 Gamios;
— Menkue omubku: ot 1 10 4 6amn0B
Tabnuua 2 — Pacnipegenenne 0aaioB O CEMECTPOBOMY SK3aMEHY

dopma KOHTPOJIS MakcumaibHO
BO3MOKHOE KOJIMYECTBO 0AJIOB
OTBeT Ha BONPOCH JK3aMEHa- Borpoc | 30
IIMOHHOTO OHIIeTa BOTIpOC 2 30
NUTOI'O: 60

HToroBasi oneHKa OINpeAcisIeTcs MyTeM CyMMHPOBAaHUS KOJUYeCTBa 0aIOB 110
pe3ysIbTaTaM TEKYIIEero KOHTPOJIS U KOJUYECTBA OAJIJIOB IO pe3yIbTaTaM CEMECTPOBOTO
sK3aMeHa. MaKkCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0amiaoB — 100.

[Tony4yennas omenka mo 100-0aymibHOM MIKaE ONMPEAeIsIeT OIEHKY IO Tocyaap-
cTBeHHOM 1ikane u mkaine ECTS:

CymmMma GamioB OreHka OreHka
o 100-6anpHOil mIKae ro mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKAJIe
90-100 A OTnuyHO
80-89 B Xopomo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
0-34 = yIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM U3YYCHUEM JUCIUILINHBI.
4.4 TlpumMep TeKylEro onpoca Ha JJa0OpaTOPHBIX 3aHATHSIX

Ha npumepe tembl «@opMUpOBaHNE MOMEHTA BETPOKOJIECA»

1. OcHOBHBIE A3POANHAMUYECKHUE YTIIbI.

2. TaHreHIMalbHAS M aKCHUAJbHASI KOMIIOHEHTA CUJIBI, JCHCTBYIOIICH Ha JIOMACTh
BETPOKOJIECA [TPU MPUTEKAHUU BO3AYIIHOIO MOTOKA.

3. Ot kakux (GakTopoB 3aBUCUT KOAD(PHUIIMEHT MOIITHOCTH BETPOKOJIECa.

4. ®opmyna MOMEHTA M MOILIHOCTH BETPOKOJIECA.

5. Ha kakue mapameTpbl BETPOKOJIECAa MOKHO BO3JIEMCTBOBATH MOCPEACTBOM CH-
CTEMBI PETYyJIHPOBAHUSI.

Texkymuid KOHTPOJb 3HAHUM CTYJEHTOB IPOU3BOAUTCA IO pPE3yJIbTaTaM KOH-
TPOJIBHBIX OMPOCOB B XOJ€ MPOBEACHUS Ta00OpaTOPHBIX 3aHATHI (15 MUHYT BHauane
nabopaTopHOU paboOTHI).



5 PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas

1. Xaep, 3. Berposneprerrueckue yCTaHOBKHU [DJIEKTPOHHBIN pecypc]|: pacueTsl, HHTE-
rpauus B cetb, perynupoBanue/ 3. Xaep: — 20,4 M6 - bepaun: npunrep, 2018. =
(Heier S. Windkraftanlagen [Electronic resource] : Systemauslegung, Netzintegration
und Regelung / S. Heier. - 31 M6. - Berlin : Springer Vieweg, 2018.) — 1 daiin. - Cuc-
TEM. TpeOOBaHUSA Acrobat Reader. — Pexum J0CTyma:
http://ed.donntu.ru/books/20/cd10130.pdf

2. Bnacos, B. K. Berposneprernueckue ycranoBkH : MmoHorpadus / B. K. BnacoB. —
Mockga, Bonoraa : Undpa-Unxenepus, 2022. — 316 ¢. — ISBN 978-5-9729-0843-1.
— Texcr : anexkrponnslii // Lludpooit o6pazoBatensHbiil pecypc [IPR SMART. Pexum
nocryma: — URL: https://www.iprbookshop.ru/124012.html

JlonmoygHUTE THLHAS

3. Ypanos, C. H. Bo3oOHOBisieMble HCTOYHMKM 3HEPruu [DIEKTPOHHBIM pecypcl:
yuebHoe nocobue / C. H. Y nanoB. — DnekTpoH. TeKcToBble AaHHbie — HoBocMOUpCK :
HoBocubupckuili rocynapcTBeHHBIM TexHUYeckuid yHupepcurtet, 2014. — 460 c. —
ISBN 978-5-7782-2358-5. — Pexxum noctyma: http://www.iprbookshop.ru/47686.html.
— BDBC «IPR booksy.

4. Bnacos, B. K. Berponsurarenu. Teopust u mpakTtuka [DnekTpoHHsIi pecypc]/ B. K.
BnacoB. — DnextpoH. TekcToBhIe AaHHBIE. — MockBa : Texnocdepa, 2020. — 226 c.
ISBN 978-5-94836-592-3. — Pexxum moctyna: http://www.iprbookshop.ru/99114.html
— DBC «IPRbooks».

6. YYHEBHO-METOAUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Y4yeOHO-MeTOAUYEeCKHe U3IaHus, pa3padoTannuble B [JlonHTY:

5. Meroanueckue yka3aHus K BBITIOJHEHHUIO JIAOOPATOPHBIX PabOT MO AUCITUTUIHHE
«YnpaBieHue BETPOBBIMHU JIIEKTPOYCTAHOBKAMMU» [DNEKTPOHHBIN pecypc] : (s cTy-
JICHTOB OYHOM U 3a04HOM QopM 00ydeHHs HampasieHust moaroroBku 13.04.02 «3nek-
TPOIHEPTETUKA U DIEKTPOTEXHUKAY, MPOPUiIb « MUKPOTPOIIECCOPHBIE CUCTEMBI YITPaB-
JIeHUusT BO30OHOBIsiIEMbIMU HcTOUYHHKaMu 3Hepruuy») / 'OYBIIO "JOHHTVY", xad.
«CucteMbl MPOTPaMMHOTO YNPaBIEHUS U MeXaTpoHukKay; [cocT.: A.H. Muntyc, B.I'.
Yepaukos]. — 960 Ko6. — Jlonenk : TOYBIIO "IOHHTVY", 2020. — 1 ¢aiin. — Cuctem.
TpeOOBaHUS: Acrobat Reader. - Pexum JIOCTyTIA:
http://ed.donntu.ru/books/21/m5865.pdf

6. MeToauyeckue ykazaHusi K OpraHU3alliyd CaMOCTOSTEIbHOM paboThI MO JTUCIH-
iuHe "YnpaBieHUEe BETPOBBIMU 3JIEKTPOYCTaHOBKaMH" [DIEKTpOHHBIN pecypce] : (ans
CTYJICHTOB OYHOW W 3a04HOM (QopM oOydeHus HampaBieHuss moarotoBku 13.04.02
«INEKTPOIHEPTETUKA U DIICKTPOTEXHUKA», MPOoduib «MHUKpPOIPOIECCOPHBIE CUCTEMBI
VIpaBJICHUS BO300HOBISIEMBIMH HCTOYHWMKamu sHepruny») / TOYBIIO "JOHHTVY",
kad. «CucrteMbl TPOrpaMMHOIO YIPABICHHUS M MeXaTpoHuKay; [cocT.: A.H. Munryc,
A.B. JleBmioB]. - 121 K6. - Joneux : 'OYBIIO "JOHHTY", 2020. - 1 ¢aiin. - Cuctem.
TpeOOBaHHUS: Acrobat Reader. - Pexxum JOCTYyTIA:
http://ed.donntu.ru/books/21/m5844.pdf



http://ed.donntu.ru/books/20/cd10130.pdf
https://www.iprbookshop.ru/124012.html
http://www.iprbookshop.ru/47686.html
http://www.iprbookshop.ru/99114.html
http://ed.donntu.ru/books/21/m5865.pdf
http://ed.donntu.ru/books/21/m5844.pdf

/. Meroanuecke peKOMEHAAMH K BBIIOJHEHUIO KYpCOBOTO MPOEKTAa MO JAUCIIU-
TIMHe "YTpaBlieHHe BETPOBBIMU 3JIEKTPOYCTaHOBKAMH" [DNEKTPOHHBIN pecypc] : (ams
CTYJIEHTOB OYHOM M 3a04uHOM (QopM oOydeHus HarpaBiaeHuss noArotoBku 13.04.02
«DNEKTPOIHEPreTUKA U AIEKTPOTEXHUKA», TPoduib «MHKPONPOLECCOPHBIE CUCTEMBI
YIOPABJIEHUS BO300HOBIIIEMBIMH HCTOYHMKamu sHeprum») / TOYBIIO "JOHHTVY",
kad. «CucreMbl NPOrpaMMHOIO YIPABICHUS U MeXaTpoHuka»; [cocT.: A.H. Munryc,
B.T". Yepnukos]. — 517 K6. — Honeuk : TOYBIIO "HOHHTVY", 2020. — 1 ¢aitn. — Cu-
CTEM. TpeOOBaHMUS: Acrobat Reader. — Pexum JocTyna:
http://ed.donntu.ru/books/21/m5866.pdf

JIEKTPOHHO-UH(POPMALMOHHBbIE PeCypPChI
OBC JOHHTY - http://donntu.ru/library
SBC «IPRbooksy - http://www.iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJINHBbI

7.1 JlekniuOHHBbIE 3aHATHS:

VYyeOnast nabopatopusi Ne 8.210B, yueOHbIN Kopryc 8, sl MPOBEACHUS JIEKIIMOH-
HBIX 3aHATHH, TPYNIOBBIX U WHIAMBUAYAIBHBIX KOHCYIBTAIWNA, TEKYIIETO KOHTPOJS U
POMEXYTOYHOM arTectanuu - «Jlekunonnas». Kommnerorep: cucremubiit 610k P 4 2,8
GHz / 2x256 Mb / HDD 40Gb; monutop 17" TFT View Sonic VA 703B; monutop
Samsung SyncMaster 940N TFT 19". OC: Microsoft Windows XP; OpenOffice 4.1.4;
Adobe Reader X 10.1.0; MatLab R 2010a; WinRAR 3.80 (mpo6nas Bepcusi); Google
Chrome 49.0.2623. Myastumenuiinsiii npoekrop TOSHIBA TLP. HMmeercs Bo3MOX-
HOCTh goctyna k cetu «MHTepHer». CnenumanusupoBaHHas MeOenb: skpaH Draper
Luma, nocka mobwmibHas 2-ctop. TK-TEAM, mikad as oaexabl, CTOMBI, CTYJbS.

7.2 JlabopaTopHbie padoThbI:

VYyebnast nabopatopusi Ne 8.208a, yueOHbIl KOpmyc 8, 115 MPOBEICHUS TPAKTH-
YECKUX U JTa0OpaTOPHBIX 3aHATUN, KypCOBOTO MPOCKTUPOBAHMS, TPYIIIOBBIX U UHIUBHU-
NyaJIbHBIX KOHCYJIbTAMM, TEKYIIEr0 KOHTPOJA U MPOMEKYTOUYHOU aTrrectanuu — «Jla-
OopaTopusi ynpaBJIeHHs BO30OHOBISIEMBIMH MCTOYHUKAMU SHEPTHUH M DIIEKTPOIPHUBO-
JamMuy. DKCIEPUMEHTANbHBIN CTEeH]| JIJI1 UCCIIEIOBAaHUS PEKUMOB pabOThl BETPOTEHE-
paTopoB; abopaTopHasi yCTAaHOBKA /I UCCIIEOBAaHUS TOILTUBHOTO BOJOPOIHOTO dJIe-
meHnTa NP50; ctenn nms ucnbpITaHus 3IEKTPONPUBOIOB; 3-X (ha3HBIN BRIMPAMHUTEND Sl-
MOREG; npeobpazoparens dactotel SIMOVERT; acuHXpOHHBIN 3J€KTpOJBUTATEIb
1000BT.; snexrpoasuratensb mnoctosHHoro Toka 1000BT.; mudpoBol OCIUILIOCKOT;
npeobpazoBatesib MICROMASTER 440 4kBt. KommbroTepsl: cucteMHbiid 070K (211T.)
P 4 2,8GHz / 2x256Mb / HDD 40Gb; cuctemusiii 610k P 4 2,8GHz / 2x256Mb; 1Gb /
HDD; 80Gb; HDD, 250Gb; cucremustii 6ok P 4 2,8GHz / 2x256Mb; 1Gb / HDD,
40Gb; HDD, 250Gb; monutop Samsung SyncMaster 795DF (4mr.). OC: Microsoft
Windows XP; OpenOffice 4.1.4; Adobe Reader X 10.1.0 / Adobe Reader 8.1.3 / Adobe
Reader X; MatLab; WIinRAR 4.11 (mpoGHas Bepcusi); Google Chrome
49.0.2623/Mazilla 30.0. TTpuatep HP LJ 5000. MmeeTcst BO3MOKHOCTH JOCTYIIA K CETH
«ureprery. [Ipoekrop Liesegang, MmynbTuMenuitHblii iepeHocHO# npoektop EPSON.
Crenmanu3upoBaHHas MeOeTb: KHHOAKPaH, JOCKa KJIaCCHAsI CTCKJISTHHAS, MKAa(bl, CTO-
JIBI, CTYJIBA.


http://ed.donntu.ru/books/21/m5866.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/

7.3 KypcoBoe npoekTupoBaHue:

VYyeOnas nadbopatopus Ne 8.003, yueOHbIN KOprnyc 8, AJig IPOBEICHUS Kyp-
COBOTO MPOEKTUPOBAHMS, TPYNIOBBIX M WHIWBUIYaTbHBIX KOHCYJIbTAIIUMA, TEKY-
IIEr0 KOHTPOJIA U MPOMEKYTOUHOM aTtTecTauuu - «Maructepckas». [IpeoOpa3zoBa-
tenb Micromaster (3mt.) MM 440 37xBt.; MM 430 18,5kBt.; MM 430 55kBr.
HmeeTcst BO3MOXKHOCTD JOCTyMA K ceTu «HTepHET».

7.4 CamocTosiTeibHAsi paboTa:

[ToMemeHust sl CaMOCTOSITENILHON pabOThl C BO3MOXHOCTBIO TOAKITIOYE-
Hus K cetd "MHTepHET" M 0OecnieyeHrneM JI0CTyIa B 2JIEKTPOHHYI0 HHPOPMAIUOH-
HO-00pa30BaTENbHYIO CPEely OpraHU3ali: YUTATbHBIC 3aJIbl, yUeOHBIC KOpITyca 2,
3 (KoMImproTepHast TEXHHKA C BO3MOXXHOCTBIO TIOJIKITFOUCHUS K ceTh «IHTepHET» |
oOecreyeHueM J10CTyna B 3MEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpe-
ny (OGUOC JOHHTY) u snexkrponno-6ubnunoreunyto cucremy (ObC IPRbooks), a
TaKkKe BO3MOXXHOCTBIO HMHIWBUIAYaJbHOTO HEOTPAHWYEHHOTO JOCTyIa o0ydaro-
muxcs B ObC m DUOC mnocpencrsom Wi-Fi ¢ nepcoHanbHBIX MOOMIBHBIX
ycrpoiictB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — o0GriecTBeHHas JTUICH-
3uss MPL 2.0/ Grub loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla
Firefox - muuensuss MPL2.0, Moodle (Modular Object-Oriented Dynamic Learn-
ing Environment) - aunensus GNU GPL.
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