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BanepreBuu TEXHUYECKUX aBTOMaTU3ALINU
HayK, oe3 Y4YCHOI'O [IPOMBIIIJICHHBIX
3BaHUs YCTaHOBOK
2 [TonsikoB Brmagnmup JIOKTOP [Ipodeccop AIEKTPONPUBOJIA U
HukonaeBuu TEXHUYECKUX aBTOMaTHU3ALINH
HayK, CTapIIAN IPOMBIIICHHBIX
Hay4YHbII YCTaHOBOK
COTPYIHUK
CoriacoBaHo:

VYnpasieHue o6pazoBaTeIbHbIX IPOrpaMM
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ABTOpBI:

IInoTHukoB FOpuii BanepseBuy, /[01eHT, 3J1eKTPONPUBOIA U ABTOMATH3ALNH
NPOMBIILJIEHHBIX YCTAHOBOK
Moasiko Baagumup Huxomaesuy, [Ipodeccop, 3j1eKTponpuBoaa 1 aBTOMATH3AIUA
NPOMBIILJIEHHBIX YCTAHOBOK

1. CTPYKTYPA U OBBEM JUCHUIIJIMHBI Teopusi ynpasieHust
3JIEKTPONPUBOAAMH
1. O0bem AUCHHUIJIMHBI B |7
3a4eTHBIX eINHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexunn
[IpakTHueckue/ceMuHApCKUe 3aHATHS
JlaGopaTopHble 3aHATHS

3. IIpome:xxyToyHast aTTecTalusd 3auer
JK3aMeH

4. Texkymas arrecrauus Homamnsis padota 2
PacuetrHo-Tpaduyueckas 2
paborta

2. IVIAHUPYEMBIE PE3VYJIbTATDBI

OBYYEHUAA MHIAUKATOPBI) 11O

JUCHUIIIIMHE MOAYJIS Teopus ynpasienus 3J1eKTPOIPUBOIAMU

WNuaukaTop — 3T0 mpW3HAK / CUTHAN/ MapKep, KOTOPBIM TOKa3bIBaeT, HA KAaKOM YPOBHE

00yJarOIIUICS TOJHKEH OCBOUTH PE3YJIbTaThl O0YICHHUS M MX ITPEIbSBICHUE JODKHO MOITBEPAUTH
(hakT OCBOCHUS MPEAMETHOTO COACPIKAHUS TaHHOW MTHUCUUIUIMHBI, yKa3aHHOTO B Tabn. 1.3 PIIM-

PTIJI.

Tabmnuua 1

Koa u HauMeHOBaHMe

l'I.HaanyeMble pPe3yJdbTaThbl

KoHTpo/bHO-0LIEeHOYHBIE
cpeacTBa /1Jisl OLeHUBAHUS

COBPEMEHHBIX CUCTEM
JJIEKTPONPUBOJA U
IIPOMBILLIJIEHHON
aBTOMAaTUKH

aHaJIM3a U MOJIEIIMPOBAHUS
CUCTEM YTPaBIICHUS
IEKTPONPUBOJAMHU
V-5 - [IpuMeHUTh METOJUKHU
aHaJM3a CUCTEM YIPABIICHUS
AJEKTPONPUBOJAMU

KOMITETeHIIMHU o0y4eHHs1 (HHIMKATOPHI) AOCTHIKEHHUS pe3yabTara
00y4eHHs 0 TUCHHUILINHE
1 2 3
[1K-15 -Cnocoben 3-5 - U310KHUTh TUIIOBBIE 3auet
aHAJIN3UPOBAThH METOAMKH aHAJIN3a CUCTEM JIaGopaTopHbie 3aHATHS
TEXHUYECKUE yrOpaBieHus deKTpornpuBogamu | Jlekuuu
XapaKTEPUCTUKU I1-5 - IMeTh HaYaIbHBIN OIBIT OK3aMeH

[1K-17 -Criocoben
HCIIOJIb30BaTh
METOIUKH BBIMOJHEHUS

3-3 - I37105KUTH TUIIOBBIE
METOJ/IMKHU pacueTa CUCTEM
YIPABJICHHS 3JICKTPOIPHUBOIAMHM

Jomarmrusst padora Neo 1
Jlomaminsis padora Ne 2
3auet




pacyeToB ISl IPOSKTOB
CHUCTEM
3JICKTPOIIPUBO/IA, a
TaK)Ke TUIIOBLIE
MIPOCKTHBIC PEIICHUS B
obmacTu
AJICKTPOIIPUBOIA
pa3TUIHBIX
TEXHOJIOTUYECKHX
00BEKTOB

V-3 - Ucnoib30BaTh TUIIOBLIE
METOJIUKHU pacyeTa CUCTEM
yIIpaBJICHUS JICKTPOIPUBOIAMHU

Pacuetno-rpaduueckas padbora Ne
1

Pacuetno-rpaduueckas padbora Ne
2

DK3aMeH

IIK-28 -Criocoben
HCIIOJIb30BATH METO/IBI
aHajau3a u
MO/ICTTUPOBAHHS
9JIEMEHTOB CHJIOBOM
JacTH
AJIEKTPOIIPUBOIOB

3-3 - XapakTepr30BaTh OCHOBHBIC
CBOMCTBA CUJIIOBOM 4aCTHU
AJIEKTPOIIPUBO/Ia KaK 00BEKTa
YIIpaBJICHUS

I1-5 - UmeTh HAYaIbHBIN OMBIT
aHaJIM3a CUJIOBOM YacTH
AJIEKTPOIIPHBO/Ia KaK 00BEKTa
yIIpaBJICHUS

V-2 - BBIOJHATH TUIIOBEIC
pacyeTbl U MOJEITUPOBAHUE
2JIEMEHTOB CHJIOBOM YacCTH
AIIEKTPONPUBOIA

3ader
[IpakTHYecKre/ceMUHAPCKHE
3aHATHS

OK3aMeH

3. HPOHEAYPbI KOHTPOJISA U OHUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
TACIATIIAHE

MoOAYJA B

(TEXHOJIOI'MYECKAS KAPTA BPC)

TEKYIIEM ®W MNOPOMEXYTOUHOH ATTECTAIIMM 11O
BAJIbHO-PEMTUHI OBOI

CUCTEME

3.1. [Ipouenypsl Tekyuieid 1 NPOMeKYTOUYHOM aTTECTALMHU 1O JUCIHUIJIMHE

1. Jlekuuu: ko3(GUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI

—0.50
Texkymas arrecTauus HA JeKIHAX Cpoku — MaxcuMaJib
ceMecTp, Hafl OLleHKA
yuyeOHasi | B 6ajiax
HexeJs
Jlomawmnss paboma 1 7,7 50
Jlomawnss paboma 2 7,7 50

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYlLIeH aTTecTanuu no jJekuusam — .40

IIpome:xxyTouHasi aTTecTANUSA MO JEKIUAM — 32a4eT
BecoBoii kK03(p)(puHeHT 3HAYMMOCTH Pe3YJIbTATOB MPOMEKYTOYHON ATTECTAIUM T10 JIEKIMAM

—0.60

2. [IpakTHYecKue/ceMUHAPCKHUE 3aHATHSA: KOI(PPUUMEHT 3HAYUMOCTH COBOKYITHBIX

pe3yJbTATOB NPAKTHYECKUX/CEMHUHAPCKUX 3aHsiTuii — (.20

Texkymas arrectauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasi OLlEHKa
yueOHast B 0aJsiax
Hees

[Ipaxmuueckue pabomwi 7,14 100




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIed aTTecTaluu 110

NMPAKTHYECKUM/CeMUHAPCKUM 3aHsATusIM— 1.00

HpOMe)KyTO‘lHaﬂ arrecranusd 1mo HpaKTH'leCKHM/CeMI/IHapCKI/IM SJAaHATHAM—HET

BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10

NpaKkTHYecKum/ceMuHapckuM 3ausitusav— (.00

3. JIaGopaTopHbIe 3aHATHSA: KOIQ(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB

JadopaTropHbIX 3anaTui —0.30

Texkymas arrectanus Ha J1a00PATOPHBIX 3AHATHSX Cpokn — | Makcumainb
ceMecTp, | Has OLleHKa
yueOHast B O0aJju1ax

HeeJIs

Jlabopamopmbsie pabomul 7,14 100

Becosoii K03(l)q)ﬂllﬂeHT SHAYUMOCTH pE3yJIbTaTOB TeKleIeﬁ aTrrecranmu 1o J'laﬁOpaTole)IM

3apaTuaMm -1.00

IIpomexyTouHast aTTecTALMA 110 JJAOOPATOPHBIM 3aHATHAM —HeT

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN aTTECTALHHU 110

JadoparopHbiM 3aHaTHAM — (.00

4. OnjaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHIH

—He MpeycMOTPEHO

Telcymaﬂ aTTrecTanys Ha OHJIAHH-3aHATHSX

Cpoku —

cemecTp,
yueOHas
HeJeJIst

MakcumaJib
Hafl OLEHKA
B 0a/u1ax

BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIeH ATTeCTAllUM 110 OHJIAWH-

SAHATHAM -HE IPEAYCMOTPEHO

I[IpomeskyTOYHAA aTTEeCTALMSA 110 OHIAWH-3aHATUAM —HEeT

BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIAWH-

SAHATHAM — HE IPEeayCMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ NPOMEKYTOUHOM aTTECTALMH KYPCOBOH padoThl/MpPoeKTa

Tekymasi arrectauusi BbIIOJHEHUS KYPCOBOii
padoThl/mpoeKTa

Cpoxu — cemecTp,
yuyeOHasi Heest

MaxkcuMajabHas
OLIEHKA B 0aJLi1ax

BecoBoii k03¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOH padoThl/poeKTa— He

MpeyCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOH

PadoThI/MPOEKTA— 3AIMTHI — He NPEeIYCMOTPEeHO

3.1. [Ipouenypsl Tekyuieid U1 NPOMeKYTOUYHOM aTTECTALMHU MO JUCIUNIMHE

2. Jlekumu: KO3(1)(1)I/IIIHCHT SHAYUMOCTHU COBOKYIIHBIX PE3YJ/JIbTATOB JEKIIUOHHbIX 3aHATHI

-04
Texkymas arrectauus HA JEKIHAX Cpokn — | Makcumaib
ceMecTp, | Haf OLEHKA
yueOHasi | B 0ajax
HeJeJIs
Pacuemno-epaghuueckas paboma No 1 8,7 50
Pacuemno-epaghuueckasn paboma Ne 2 8,7 50

BecoBoii K03()(puueHT 3HAYMMOCTH Pe3yJbTATOB TEKYIel aTTecTaluu no Jekuusam — (.5

HpOMe)KyTO‘lHaﬂ aTrreCTanmsd 1o JICKIHUAM — DK3aMeH




BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM

-0.5

2. lIpakTHYyeckne/ceMUHAPCKHE 3aHATHSA: KOI(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX

pe3yJbTATOB NPAKTHYECKHX/CEMUHAPCKHUX 3aHATHH — (.3

Texymas arrecranys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumajinb

3AHATHUAX cemMecTp, Haf OIICHKA
yueOHasi | B 6ajax
HeJe I

Buvinonnenue npaxmuyeckux pabom 8,7 100

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIeH aTTecTaluu 110
NPAKTHYECKHUM/CEeMHHAPCKUM 3aHATUAM— |

IIpome:xxyTouHasi aTTecTalUs M0 MPAKTHUYECKUM/CEMHUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ GUIIHEHT 3HAYUMOCTH Pe3yJbTATOB MPOMEKYTOUHOI aTTEeCTALIMHU 10
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [PeIyCMOTPEeHO

3. JlabopaTopHble 3aHATHSA: KOOPPUUMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJbTATOB
JadopaTopHbIX 3aHaTHi —0.3

Texkymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKA
yuyeOHast B 0aJsiax

HeJeJIs

Boinonnenue 1abopamopuulx pabom 8,7 100

BecoBoii k03¢ GuIIHEHT 3HAYUMOCTH Pe3yJbTATOB TEKYlIeH aTTeCTAIUH N0 Ja00paTOPHbIM
3aHATHAM -1

IIpomexyTouHas aTTecTALMA 10 JJAOOPATOPHBIM 3aAHATHAM —HET
BecoBoii k03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110
JIA00PATOPHBIM 3aHATHAM — He 1IPe/lyCMOTPEHO

4. OnjaiiH-3aHATHA: KO3(P(PUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHH
—He NPe1yCMOTPEHO

Texkymas arrecranus HA OHJIAWH-3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLlEHKa
yueOHas B 0asax

Henes

BecoBoii k03(p)(puHeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyIleil aATTeCTAUNH 10 OHJIANH-
3aHATHAM -He [IPeIyCMOTPEeHO

IIpomeskyTOUHAS aTTeCTAIMS M0 OHJIAWH-3AHATUAM —HET
BecoBoii K03 (puLHEHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSTHAM — He [PeJyCMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ MPOMEKYTOYHOMN aTTECTALMU KYPCOBOH padoThl/IPpoeKTa

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanabHast
padoThI/IpoeKTa yueOHasi HeJleJid | OlleHKa B 0ajiax

BecoBoii k03¢ puumeHT TekymeH aTTecTaluy BBIIOJHEHUsI KYPCOBOH padoThI/MpoeKTa— He
Npe1yCMOTPEHO

BecoBoii K03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThI/MPOEKTA— 3AIMUTHI — He NPEIYCMOTPEeHO

4. KPUTEPUM U YPOBHU OLEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
TUCIATITAHE MOTYJISI




4.1. B pamkax BPC npuMeHsIOTCS yTBEpK/A€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH)
OILICHUBAHUS JOCTHKEHHUM CTYJEHTOB IO TUCIHUIUIMHE MOIYJs (Tabis. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOIpPUATUIl Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbratam oOydeHHs

(MHAMKATOpaM).

TaOnuua 4

Kpurtepun onenuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCS

Pe3yabTarsl Kpurtepun oueHnBaHusi yueOHbIX JOCTH:KEHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPaM

3HaHusA CTyAeHT IeMOHCTpUPYET 3HAHUs U IOHUMaHue B 00J1aCTH N3YUYEHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOIUMBIE ISl MPOAOIDKCHUS
0o0y4YeHUs] W/WIM BBITIOJIHEHHUS] TPYNOBBIX (YHKIWH W JICHCTBUH,
CBSI3aHHBIX C MPO(ECCHOHATBHOM I TETbHOCTBIO.

YMeHus CTyneHT MOXET MPUMEHATh CBOM 3HAHUS U OHMMAaHHUE B KOHTEKCTaXx,

MPEICTABICHHBIX B OICHOYHBIX 3a/IaHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHHI Ha ypOBHE YKa3aHHBIX HWHAWKATOPOB M HEOOXOAWMBIX IS
MPOAOIDKEHUS OOYYEHHS W/MIM BBIMOJHEHHUS] TPYAOBBIX (YHKIMHA H
JIEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCHOHATBHON EATETbHOCTBIO.

OunbIT /BiIafgcHUE

CTyIeHT JEMOHCTPUPYET OMNBIT B OOJACTH H3YUYEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00yd4eHUs Ha YPOBHE 3aIJIAHUPOBAHHBIX HHINKATOPOB.
CryneHT cnocoOeH BBIHOCHUTH CYXKICHHUS, [IENaTh
(OopMyITUpPOBATH BBHIBOJBI B 00IACTH U3YUCHHUSL.

CTyaeHT MOXkeT cooOLIaTh MPENoIaBaTeNto U KOJIEraM CBOETO YPOBHS
COOCTBEHHOE IOHMMAaHHE M YMEHUsI B 00JIACTH M3YUYEHHUSL.

OLICHKU U

4.2 ]Inst olleHWBaHUS YPOBHS BBINOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJI) HCIOJIb3yeTcs
yHHBEpcalibHasl mKana (Tadi. 5).

Tabmuma 5

Ixaja oueHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeEH J0CTHKEHHS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conepxxanue ypoBHsI

HIxaJja oneHUBaHUA

(MHIMKATOPbI) TOCTUTHYTHI B
MIOJTHOM 00beMe, 3aMEeYaHUi HeT

n/n BbITIOJIHEHUSI KPUTEPHUS Tpaguuuonnas KavecTBenHasn
OLICHUBAHMS Pe3yJIbTATOB XapaKTepUuCTUKA YPOBHA XapPaKTEePUCTH
o0yueHust Ka YPOBHS
(BBINIOJIHEHHOE OLIEHOYHOE
3a/laHue)
l. PesynbTatel o0yueHus OTan4Ho 3auTeHo Bricokwuii (B)

(80-100 6anmoB)

2. Pe3ynbrarel oOydeHmst
(MHIUKATOPHI) B IETIOM
JOCTUTHYTBI, UMEIOTCSI 3aMEUaHMs,
KOTOpBIE HE TPEOYIOT
00513aTEILHOTO YCTPAaHEHUS

Xopor1io Cpennuti (C)

(60-79 Gamnmnos)




3. PesynbraTsl 00y4eHus Y 10BIETBOPUTEIILHO [oporossrii (IT)

(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6amoB)
TOJIHOW Mepe, €CTh 3aMeUaHusl

4. OcBoeHue pe3yabTaToB 00y4eHUs Heynosnersopureins He HenocraTounsrit
HE COOTBETCTBYET MHIUKATOPaM, HO 3a4TEHO (H)

HMMEIOTCSA CYyIIeCTBEHHbIE omnMOKU U | (MeHee 40 6amioB)
3aMeYaHus, TpeOyeTcs JopaboTka

5. PesynbraT 00y4eHust He JOCTUTHYT, HenocraTouHo cBUIETENBCTB Her pesynbraTa
3aJJaHHE HE BBIIIOJIHEHO JUIsI OLICHUBAHUS

5. COJEP)KAHME KOHTPOJIbHO-OLIEHOYHBIX MEPONPUSITUI MO
JUCLMILIMHE MOIY.JISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJIbHO-OLCHOYHBIX MEpPONPHUATHH IO JAWCUMILIMHE
MOAYJIAA

5.1.1. Jleknuu

CamocTosITelbHOE H3YYEeHHE TEOPETHUYECKOT0 MarepHaja I0 Temam/pasieniaMm JIeKIHid B
COOTBETCTBUHU C cojepkanueM quctumiuHs (. 1.2. PITM)

5.1.2. [IpakTHYecKne/ceMUHAPCKHE 3AHATHSA

[TpumepHbIil IEpeUeHb TEM

1. IPAKTHUYECKAS PABOTA Nel «MatemaTnueckast MOAEIb IIIaBHOU 1€ BEHTUILHOI'O
AJIEKTPONPUBO/IA TOCTOSSHHOTO TOKa»

2. IPAKTUYECKAS PABOTA Ne2 «IlepenaTtounble pyHKINN OTHOKPATHO
unTerpupytomeit CAP ckopoctu»

3. [IPAKTUYECKAS PABOTA Ne3 «IlepenaTounsie pyHKINN ABYKPATHO UHTErPUPYIOLIEH
CAP ckopoctun»

4. ITIPAKTUYECKAS PABOTA Ne4 «OnHOKpaTHO MHTErpUPYIOLIAsl CUCTEMA
ABTOMATUYECKOT'0 PEryJIUPOBAHUSI CKOPOCTH

5. MIPAKTUYECKAS PABOTA No5 «/IBykpaTHO MHTETpUpYIOIIasi cUCTEMa
ABTOMATUYECKOT'0 PEryJIUPOBAHUS CKOPOCTH

6. [IPAKTUYECKAS PABOTA Ne6 «OrpanndyeHue nepeMeHHbIX C IOMOIIBIO 3aJaTYuKa
MHTEHCUBHOCTHY

7. IPAKTUYECKAS PABOTA Nel «Pacuer mapameTpoB MaTeMaTH4ECKON MOIEN
ACUHXPOHHOTO JBUTATEINS C KOPOTKO3aMKHYTBIM POTOPOM»

8. [IPAKTNYECKAS PABOTA Neo2 «PacueT MeXaHMYECKUX XapaKTEPUCTUK ACUHXPOHHOTO
JIBUTATENS TP YaCTOTHOM YTIPABICHUM

9. MNIPAKTUYECKAS PABOTA Ne3 «/lunaMuueckre XxapakTepUCTUKH AaCUHXPOHHOTO
JIBUTATEIIS»

10. IIPAKTUYECKAS PABOTA Ne4 «IIpeoOpa3zoBanue KOOpaAHHAT

11. IIPAKTUYECKAS PABOTA Ne5 «CkansipHble pa30MKHYTBIE CUCTEMBI
ABTOMAaTHUYECKOTO YIIPABICHUS

12. IPAKTUYECKAS PABOTA Ne6 «BekTopHbBIE CUCTEMBI ABTOMATHYECKOTO YIIPABICHUS»

LMS-mnatdopma — HE TpeIycCMOTpEeHA



5.1.3. JIaGopaTopHble 3aHATHSA

[IpuMepHBIii IepeyeHs TeEM

1. TAPAMETPUPOBAHUE PEI'YJIMPYEMOI'O SJIEKTPOITPUBOJJA
[NOCTOAHHOI'O TOKA SIMOREG DC MASTER

2. MAPAMETPUPOBAHUE PEI'YJIMPYEMOI'O OJIEKTPOIIPUBOJIA
[TOCTOAHHOI'O TOKA SINAMICS DCM

3. UCCJIIEAOBAHUNE CUCTEMbI ABTOMATHUYECKOI'O PEI'YJIMPOBAHIA TOKA
SAKOPA

4. UCCIIEJOBAHUME JIBYXKOHTYPHbBIX CUCTEM ABTOMATHUYECKOI'O
PEI'YJIMPOBAHUSA CKOPOCTHU

5. UICCJIIEAOBAHMUE JIBYX30HHBIX CUCTEM ABTOMATUYECKOI'O
PEI'YJIMPOBAHUA CKOPOCTU

6. UCCJIEAOBAHUNE YACTOTHO-PET'VJIMPYEMOI'O ACMHXPOHHOI'O
DJIEKTPOITPUBOIOB CO CKAJIIPHOM CUCTEMOM VIIPABJIEHUS HA OCHOBE
I[TPEOBPA3OBATEJISI HACTOTEBI ABB ACS880

7. HCCJIIEAOBAHHNE YACTOTHO-PEI'VJIMPYEMOI'O ACHMHXPOHHOI'O
BJIEKTPOIIPUBOJIA C KOMITEHCAIIMEN CKOJIBXXEHU S U IR-KOMITEHCALTUEN
HA OCHOBE ITPEOBPA3OBATEJIAI HACTOTBI ABB ACS880

8. UICCJIEHOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACMHXPOHHOI'O
BJIEKTPOIIPUBOJIA C CUCTEMOM IIPSIMOT'O YITPABJIEHMSI MOMEHTOM HA
OCHOBE ITPEOBPA3OBATEJIAA YACTOTBI ABB ACS880

9. UCCIIEAOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACUHXPOHHOI'O
DJIEKTPOITPUBOIOB CO CKAJISIPHOM CUCTEMOM VIIPABJIEHUS HA OCHOBE
I[TPEOBPA3OBATEJIS HACTOTBI ALTIVAR 71

10. UCCJIEJOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACUHXPOHHOI'O
BJIEKTPOIIPUBOJIA C KOMITEHCAIIMEN CKOJIBXXEHU S U IR-KOMITEHCAILIUENA
HA OCHOBE ITPEOBPA3OBATEJISI YACTOTBI ALTIVAR 71

11. UCCJIIEJOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACMHXPOHHOI'O
BJIEKTPOIIPUBOJIOB CO CKAJISIPHOM CUCTEMOM YITPABJIEHMSI HA OCHOBE
[NPEOBPA3OBATEJIAA HACTOTBI POWER FLEX 70

12. UICCJIIEJOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACUHXPOHHOI'O
BJIEKTPOITPUBOIOB C IICEBJOBEKTOPHOM CUCTEMOW YIIPABJIEHMS HA
OCHOBE ITPEOBPA3OBATEJISI YACTOTBI POWER FLEX 70

13. HACTPOMKA ITAPAMETPOB YACTOTHO-PET'YJIUPYEMOI'O
OJIEKTPOITPUBOJIA SINAMICS S120

14. UCCJIEJOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACMHXPOHHOI'O
BJIEKTPOIIPUBOJIOB CO CKAJISIPHOM CUCTEMOI YITPABJIEHMS HA OCHOBE
[NPEOBPA3OBATEJIAA HACTOTHBI SIMOVERT

15. UCCJIIEJOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACMHXPOHHOI'O
DJIEKTPOITPUBOJIOB C BEKTOPHOI CUCTEMOM YIIPABJIEHMS HA OCHOBE
I[TPEOBPA3OBATEJISI HACTOTBI SIMOVERT

16. UCCJIEJOBAHUE YACTOTHO-PEI'YJIMPYEMOI'O ACUHXPOHHOI'O
BJIEKTPOIIPUBOJIOB CO CKAJISIPHOM CUCTEMOM YITIPABJIEHUS HA OCHOBE
[NPEOBPA3OBATEJIAI HACTOTBI ABB ACS800



17. UCCIIEAOBAHUME YUACTOTHO-PEI'YJIMPYEMOI'O ACUHXPOHHOI'O
DJIEKTPOITPUBOJIA C KOMITEHCALIMEN CKOJIBXEHU S 1 IR-KOMITEHCAITUEN
HA OCHOBE TTPEOBPA3OBATEJIA HACTOTbHI ABB ACS800

18. UCCIIEJOBAHUE YUACTOTHO-PET'YJIMPYEMOI'O ACUHXPOHHOI'O
DJIEKTPOITPUBOJIA C CUCTEMOM IIPSIMOI'O VIIPABJIEHM S MOMEHTOM HA
OCHOBE ITPEOBPA3OBATEJIA UACTOTBI ABB ACS800

LMS-maTdopma — He mpeycMOTpeHa

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHII H CPeICTB
TeKYIIero KOHTPOJIsI 0 TUCHHILTHHE MOXYJIst

PaznoypoBHeBoe (nudpepeHupoBaHHOE) 00yUSHHE.

ba3oBbIi

5.2.1. lomamnss padora Ne 1

[IpuMepHBIii TepeyeHp TeEM

1. CuHre3 perynaropa Toka

[TpumepHbIe 3a1aHus

Ha puc. 1 mpencraBiena cTpyKTypHas cXemMa CUCTEMbI aBTOMAaTHUECKOTO YIIPaBICHUS
TUPHUCTOPHOTO JIEKTPONPUBO/Ia TOCTOSTHHOTO TOKa. KoTopast BKiroyaeT B cedst 3a1aTINK
uaTeHcuBHOCTH (31), punbTpel B kaHane 3aganus Ha ckopocTh (D3C) u 00paTHOI CBsI3U IO
ckopoctu (POC), perynstop ckopoctu (PC), perynstop Toka (PT), bunbstp ¢
HEKOMIICHCUPOBAHHON MOCTOSHHON BpeMeHHU (D) 1 00BEKT PETryIUPOBAHMS.

Ha cxeme puc. 1 ucnonbs3yrorcs cienyronme 0003HaueHUs:

uy - HampsDKEHUE YIIpaBJIeHUs peodpa3oBaresem;

151 - TOK SIKOPSI IBUTATEIIs;

m - 3JIEKTPOMArHUTHBIA MOMEHT JIBUTATEIS;

mC — MOMEHT CTaTUYECKOTO COMPOTUBIICHNUS;

] - MAarHUTHBIA MTOTOK JIBUTATEIS;

[] - yrioBast CKOpOCTb IBUTATEIIS;

en - DJIC TupuctopHOTo peodpa3zoBaTENs;

e - npoTuBo-2JIC sKkops ABUTATENS;

o, UAT, uic - HanpspkeHus natyukoB DJ[C, Toka U CKOpoCTH;
kn - ko3 duueHT ycuieHrs BeHTUIBHOTO TPeoOpa3oBaTes;
I3- SKBUBAJIEHTHOE COMPOTHUBJICHUE;

T» - aeKTpOMarHuTHas MOCTOSIHHAS BPEMEHH;

Tj - snekTpomMexaHudeckasi IOCTOSTHHASI BPEMEHHU;

knar, kac - koappuimenTs ycuneHus: JaTYMKOB TOKA U CKOPOCTH;

B Ta6J'II/II_Ie 1 MMpCACTaBJICHBI TAPaAMCTPhbI 00BeKTa YIIpaBJICHHUA B COOTBECTCTBUU C HOMCPOM

BapuaHTa. OTHOCHUTENILHOE 3HAUYEHNE MAarHUTHOT'O ITOTOKA ABUTATCIIA JI BCC BAPUAHTOB
IMPUHUMACTCA paBHBIM CAWMHUIIC.
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Tabnuna 1. 3HaueHne napamMeTpoB 0ObEKTa yIPABIECHUS
Howmep Bapuanta ki 13 T Tj

1 0,665 0,084 0,025 0,775

2 0,665 0,084 0,021 0,775

30,665 0,072 0,021 0,775

4 0,665 0,072 0,021 0,267

50,653 0,072 0,021 0,267

6 0,653 0,072 0,028 0,267

70,653 0,066 0,028 0,267

80,653 0,066 0,028 0,561

90,744 0,066 0,028 0,561

10 0,744 0,066 0,032 0,561

110,744 0,061 0,032 0,561

12 0,744 0,061 0,032 0,323

13 0,661 0,061 0,032 0,323

14 0,661 0,061 0,025 0,323

15 0,661 0,084 0,025 0,323

16 0,661 0,084 0,025 0,775

Jlns Bcex BapuaHTOB KO3(DPUIIMEHTHI epeaaun JaTYMKOB TOKa U ckopocTH kai=1 o.e.

B Ta6J'II/II_Ie 2 MMPUBCACHBI 3HAYCHUA ITOCTOSIHHBIX BPECMCHHU B CUCTEMC dBTOMATHYCCKOI'O
YHpaBJICHUA. I[J'ISI YCTHBIX BAPHUAHTOB UCIIOJIB3YCTCS OAHOKpATHAs, a IJIsI HCUCTHBIX JIBYKpATHAA
CUCTCMbI aBTOMATHYCCKOI'O PEryJIMpoOBaHUsA CKOPOCTHU.

Tabmumua 2. 3HaueHusi HEKOMIICHCUPOBAHHOM IMOCTOSTHHON BPEMEHHU U TIOCTOSTHHON BPEMEHH B
KaHajie 0OpaTHO! CBA3M 110 CKOPOCTH

Howmepa BapuantoB Tu T2

1-4 0,01 0,005

5-8 0,015 0,002

9-12 0,02 0,003

13-16 0,025 0

[Iporpamma paGoTsl
1. IlpoBecTn CHHTE3 PETYISITOpa TOKA U ONPEACTUTH ero Kod(h(OUITMEHT YCUIICHUS KPT U
MOCTOSTHHYTO BpeMeHH TpT. OnpenennTh BeTNYNHY YCTaHOBHUBIIEHCS OIIMOKH B KOHTYPE TOKa,

IPY HEOOXOIMMOCTH TIPUHATH MEPHI KOMITICHCAIIMH ¥ TIPUBECTH PE3yJIbTaThl CHHTE3a 3BEHA
komneHcanuu J/[C BpamieHus.
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LMS-mmaTdopma — He mperycCMOTpeHa

5.2.2. lomamnss padora Ne 2

[IpuMepHBIi nepeyeHs TeM

1. CuHre3 perysaropa CKOpOCTH U aHAJIN3 CBOMCTB

[IpumepHbIe 3a1aHUS

Ha puc. 1 npexncraBieHa cTpyKTypHasi CXeMa CUCTEMbl aBTOMAaTUYECKOTO YIIPABICHHS
TUPHUCTOPHOTO JIEKTPONPUBO/Ia TOCTOSTHHOTO ToKa. KoTopast BKiIroyaeT B cedst 3a1aTUNK
unTeHcuBHOCTH (31), punbTpel B kaHane 3aganus Ha ckopocTh (D3C) u 06paTHOI CBsI3U IO
ckopoctu (POC), perynstop ckopoctu (PC), perynstop Toka (PT), bunbtp ¢
HEKOMIICHCHPOBAHHOW MOCTOSTHHOW BpeMeHH (D) 1 00BEKT peryIMpOBaHHUS.

Ha cxeme puc. 1 UCTIONB3YIOTCS ey roIue 0003HAYCHUS:

uy - HanpsDKCHUE YITPaBIICHHsS TpeoOpa3oBareeM;

151 - TOK SIKOPSI IBUTATEIs;

m - AIEKTPOMATrHUTHBI MOMEHT JIBUTATEIIS;

mC — MOMEHT CTaTHYECKOTO COIPOTHUBIICHHUS;

] - MAaTHUTHBIN MTOTOK JIBUTATEIIS;

] - yrioBas CKOPOCTh JIBUTATEIIS;

en - DJIC TupuctopHOTo peodpa3zoBaTes;

e - npotuBo-IJIC sKops ABUTATENS;

U3, UIT, UAC - HanpsbkeHust qataukoB DJ]C, Toka U CKOPOCTH;
kn - koapduueHT ycuneHns BeHTUIBHOTO TpeoOpa3oBaTes;
9- SKBUBAJIEHTHOE COMPOTHUBIICHUE;

Ta - aMeKTpOMarHuTHasI MOCTOSIHHASI BPEMEHH,

Tj - anekTpomMexaHudecKasi IOCTOSIHHASI BpEMEHHU;

kar, ke - ko HUIMEHTHI yCHIICHUS TaTYMKOB TOKA U CKOPOCTH;

B tabnuue 1 npencraBieHbl napaMeTpbl 00bEKTa YIIPaBICHUS B COOTBETCTBUU C HOMEPOM
BapraHTa. OTHOCUTENBHOE 3HAYEHUE MarHUTHOTO TIOTOKA ABUTaTelNs UIsl BCE BADUAHTOB
[IPUHUMAETCS PABHBIM €IMHMUIIE.

Tabmuua 1. 3naueHune mapaMeTpoB 00bEKTa YIIPABICHHS
Howmep Bapuanra kit 13 Ta Tj
1 0,665 0,084 0,025 0,775
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2 0,665 0,084 0,021 0,775
3 0,665 0,072 0,021 0,775
40,665 0,072 0,021 0,267
50,653 0,072 0,021 0,267
6 0,653 0,072 0,028 0,267
7 0,653 0,066 0,028 0,267
80,653 0,066 0,028 0,561
90,744 0,066 0,028 0,561
10 0,744 0,066 0,032 0,561
110,744 0,061 0,032 0,561
12 0,744 0,061 0,032 0,323
13 0,661 0,061 0,032 0,323
14 0,661 0,061 0,025 0,323
15 0,661 0,084 0,025 0,323
16 0,661 0,084 0,025 0,775
Jlns Bcex BapuaHTOB KO3(DPHUIIMEHTHI epeaun JaTYMKOB TOKa U ckopocTH kai=1 o.e.

B TaGJ’II/II_Ie 2 MMPUBCACHBI 3HAUYCHUSA ITOCTOSIHHBIX BPEMCHHU B CUCTEMEC aBTOMATUYICCKOT'O
YHOpaBJICHUA. I[JISI YCTHBIX BAPHUAHTOB UCIIOJIB3YCTC OAHOKpATHAs, a AJId HCUCTHBIX JIBYKpAaTHAA
CUCTCMbI aBTOMATHYCCKOI'0 PEryJIMpOBaHUsA CKOPOCTH.

Tabnuna 2. 3HaueHHss HEKOMIIEHCUPOBAHHOM MMOCTOSIHHOM BPEMEHU U ITOCTOSIHHOM BpEMEHU B
KaHaJle 00OpaTHOM CBSI3U 110 CKOPOCTH

Howmepa BapuanTtoB T T2

1-4 0,01 0,005

5-8 0,015 0,002

9-12 0,02 0,003

13-16 0,025 0

[Tporpamma paboTbl

1. [IpoBecTu CUHTE3 pEryasTOpa CKOPOCTU U ONPEAETUTH ero KOd((PUIIMEHT YCUIeHHs KpC U
MOCTOSTHHYIO BpeMeHu Tpc. OnpenenuTs BeTMUNHY MOCTOSHHOM BpeMeH! (uiIbTpa B KaHase
3agaHus Ha ckopocTh T 1. Ilpu cunTe3e perynsropa CKOpocTH HEOOXOAUMO YUUTHIBATh
HaJIM4Me MHEPIIMOHHOCTH B KaHaye o0paTHOM CBs3U (CM. Tal. 2).

2. CxemMaTuyHoO MOCTPOUTH THUIIOBBIC NEPEXOAHBIC ITPOLCCCHI IO MOMCHTY M U CKOPOCTH
nsuratens || B CAP ckopoctu 1o ynpasisitomeMy Bo3zeicTBuio [1*. 3ananue Ha CKOPOCTh
ABUTATCIIA CJICAYCT IMoAaBaTb B BUAC CAMHUYHOTO CTYIICHYATOI'O BO3I[GI>1CTBH$I. OHpeIleJ'H/ITI)
YHCIIEHHBIE 3HAYEHUS MoKa3aTeNlel KauecTBa MepexoHOro mpolecca:

* Bpems nepexoqHoro npouecca tir npu BXOKIEHUN CKOpOCTH B 1% 30HY;

* Bpems noctrxeHHsi MaKCUMyMa yTJI0BOW CKOPOCTH tm;

* Bennunny nepeperyinpoBaHus MO CKOPOCTH [ ]

* OnpeaenuTh MaKCUMaJIBHOE 3HAYEHNE MOMEHTAa Mmax BO BpeMs IIycKa.

3. CxemMaTU4HO MOCTPOUTH TUIIOBBIE IEPEXOIHBIE MIPOLIECCHI 10 MOMEHTY M ¥ CKOPOCTHU
nsurarens [| B CAP ckopocTy o BO3MyLIaloIIeMy BO3A€HCTBUIO mC. 3aJjaHie HA MOMEHT
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CTaTUYECKOTO COMPOTUBIICHUS 3a1A€TCS B BUIE €AMHUYHOIO CTYIIEHYaTOr0 BO3ACUCTBUS.
OnpenenuTts YMCIEHHBIE 3HAUEHUS TOKa3aTeNel KadyecTBa NepEX0AHOr0 Ipolecca:

* Benmnunny aquHaMuuecKoi OMIMOKY 10 CKOpOCTH ||| TuH (MUHMMAaJIbHOE 3HAUYEHUE
CKOPOCTH);

* Benmnunny craTrueckoi ommoOKy 1o yrioBoit ckopoctu [ et

* Benmmuuny nepeperynupoBaHus 10 MOMEHTY JBHraTels [;

* Bpems noctrmxeHnss MaKCMMyMa MOMEHTA tm.

4. CxeMaTU4HO OCTPOUTH NEPEXOJHBINA IPOLECC MyCKa CUCTEMBI OT 3a/laTYMKa
uHTeHcuBHOCTH 1pu Tu=1 ¢ u Qmax=1. Ha rpauke oTroOpa3uTh 371eKTpOMarHUTHbII MOMEHT
m, YIIIOBYIO CKOPOCTh JIBUTATENs [ | M CHTHAJ 33aHus Ha CKOpocTh [1*. Onpenenuth
II0Ka3aTeIy KayecTBa IepeX0IHOro Impouecca:

* BennunHy ycTaHOBUBLIETOCS IMHAMUYECKOTO MOMEHTA MAMH.YCT;

* Bpems noctmkeHuss MakCUMyMa MOMEHTa tm;

* Bennuuny nepeperyiaupoBanus rpaguka MOMeHTa [ |;

* Bennunny AMHaMu4eckoil ommoOKy 1Mo ckopocTH [ [ auH;

* Bpewms 3ana3npiBanus rpaguka CKOpOCTH t3.

PC L S—

D©3C

Tp+l C

(|

Tpp+1 [

LMS-nnatdopma — He npeaycMOoTpeHa

5.2.3. PacuetHo-rpajduueckasi pa6ora Ne 1

[IpumepHbIil IEpedYeHb TEM

1. Pacuer mapameTpoB MaTeMaTH4YECKON MOJIETN CUIIOBOM YaCTH YaCTOTHO-PETYJIUPYEMOTO
ACUHXPOHHOTO 3JIEKTPONIPUBO/IA.

[IpumepHbie 3ananus

3a11aHa cXeMa CHUJIOBOH 4acTu SJICKTPOIIPUBO/JIA U MACTIOPTHBIC JAHHBIC ACUHXPOHHOI'O

JIBUTATEIIS ¥ IpeoOpa3oBaresst 4acTOThl. BrIMOIHUTE pacueT mapameTpoB T-o0pa3Hol cXxeMbl

3aMCHICHUA AaCUMHXPOHHOTI'O ABUI'aTCJIA U €0 HOMHUHAJIBHBIC JAHHBIC B CUCTEMC a0COJIFOTHBIX

eauHull. BeiOpaB oOLIenpuHATYIO cUCTEMY 0a3MCHBIX €UHMUIL, TOJYUYUTh apaMeTPbl CXEMBbI

3aMCUICHUA U HOMUHAJIBHBIC BEJIIMYMWHBI ABUTaTCJIsI B OTHOCHUTCIIbHBIX €ANHUIIAX. I/ICHOJ’IBSYH

napaMeTpbl CXEMbl 3aMEIlEeHUs, pacCUUTaTh KO3 (UIIMEHThl ypaBHEHUH MaTeMaTHYECKOM

MOJIEJIM CHJIOBOM YaCTU. BBIMOIHUTE MOIETMPOBAHUE NEPEXOAHBIX IIPOLIECCOB CHIIOBOM
YacTH.

LMS-natdopma — He perycMOTpeHa

5.2.4. PacueTHo-rpajdpuueckas padora Ne 2
[IpumepHBIil TEpedeHb TEM
1. Pacuer cucteMsl ynpaBieHUs YaCTOTHO-PETYJIUPYEMOTO ACHHXPOHHOTO AJIEKTPOIPUBOA
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[IpumepHble 3ananus

3alaHbl CTPYKTYpPa CUCTEMBI BEKTOPHOI'O YIIPABJICHMSI U lTapaMeTPbl MaTEMaTHUECKON
MOJIENH

cuiioBoit yacTtu. [1o TMIIOBOI METOAMKE BBINOJIHUTH CUHTE3 PErYJISTOPOB, 00ECIIEUNBAIOIINX

3aJJaHHOE KayecTBO perynnpoBaHus. COCTaBUTh paCYETHYIO MOJIEIb CUCTEMBI YIIPABIECHUS U

BBIIIOJIHUTHh MOJEITUPOBAHNE MPOLIECCOB HJIEKTPOINPUBOAA.

LMS-maTdopma — He mpeycMOTpeHa

5.3. Onucanne KOHTPOJIHLHO-OLEHOYHBIX MEPONIPUATHI MPOMEKYTOUHOT0 KOHTPOJIS 1O
AUCHHIITAHE MOXYJISt

5.3.1. 3auer

Cnucok npUMepHBIX BOIIPOCOB

1. BnusiHue BUa ONOPHOIO HAIIPSDKEHUSI HA XapaKTEPUCTUKU TUPUCTOPHBIX
npeoOpa3oBaTelieil MOCTOSHHOTO TOKA KaK 00BEKTa yIPaBICHHS.

2. JIu"eliHble MaTEMaTUYECKHE MOJEIH LIENH IKOPS KOMIIEHCUPOBAHHOI'O JBUTATENS
MOCTOSTHHOTO TOKAa KaK 00bEKTa yrnpaBieHUs. Y paBHEHUS U CTPYKTYPHBIE CXEMbI MOJIEIIH.

3. Maremartuyeckasi MOJIeNb LIEMH SKOPSI KOMIIEHCUPOBAHHOTO JIBUTATEJsl IIOCTOSTHHOTO TOKa
Kak 00BbEKTa ynpaBieHus (HeIMHEeHHast MOJIeNb). Y PaBHEHUS U CTPYKTYpHAs CXeMa.

4. JInneapu3zoBaHHas MOJIENb LIENN SKOPSI BEHTWIBHOTO JIEKTPOIPUBO/A IIOCTOSIHHOIO TOKA
Kak 00BbEKTa yrnpaBiIeHUs. Y PaBHEHUS U CTPYKTYpHas cxeMa. OcoOeHHOCTH MOJIEIH.

5. Marematudeckast MOJIEJNb LI BO30YKICHHUSI BEHTHIIBHOTO JIEKTPOIIPHUBO/Ia TOCTOSIHHOTO
TOKa KaK 00beKTa ynpaBJieHus (HeJTHMHEHHas MO/IeNb). Y paBHEHUS U CTPYKTypHas cXema.

6. JIuneapn3oBaHHasi MOJIEJIb LIEMH BO30YK/I€HUSI BEHTUIBHOTO 3JIEKTPONIPUBO/IA
MOCTOSTHHOTO TOKA KaK 00bEKTa yNpaBeHUs. Y paBHEHUS U CTPYKTYpHasl CXema.

7. IIpUHLIMIIBI TOCTPOEHUS CUCTEM MOJYMHEHHOTO PETYJIUPOBAHUS C MOCIEI0BATEIbHOM
Koppekuuei. [lepenaTounsie pyHKIUM PEryasTOPOB, ONTUMHU3UPOBAHHBIX KOHTYPOB.
[TepexoHbIE M YACTOTHBIE XaPAKTEPUCTUKH KOHTYPOB.

8. Tuns! perynsatopoB. CTpyKTypHbIe cXeMbl. [IpuHIMNIMAIBHBIE 2JIEKTPUUECKHUE CXEMBbI
PEryasTOpoB Ha 6a3e MHTETPaIbHBIX ONEPALIMOHHBIX YCUIUTEICH.

9. O6001IeHHAs CTPYKTYpHAsi CXeMa CUCTEM MOJYUHEHHOTO PETYIHPOBAHUS
3JIEKTPONPUBOIOB IOCTOSTHHOTO TOKA. [IpuHInne! nocrpoenus. TUnosast METOIMKA CUHTE3A
peryasatopos. [Ipumepsr.

10. Cuctembl aBTOMAaTUYECKOTO PErYIMPOBAHUS TOKA SKOPSI THPUCTOPHOTO AIEKTPONPUBOAA
MIOCTOSIHHOTO TOKAa C HEJIMHEHHBIM PETyJIATOPOM TOKA.

11. Yuer Bmusnusg 3/1C BpanieHus IBuraTesis Ipu NOCTPOCHUU CUCTEM aBTOMATHYECKOTO
peryaupoBaHus Toka Akopsi. KoMOMHMpOBaHHbBIE CUCTEMBI aBTOMAaTHUECKOTO PETYJIUPOBAHUS
TOKa SIKOPA.

12. KomOuHUpOBaHHbBIE CUCTEMBI pEryIupoBaHus Toka sskops. [Toaxona k cuHTesy perynsaropa
ToKka. CTaTMYECKHE U TMHAMUYECKUE XapaKTEPUCTUKU CUCTEMBI PETYJINPOBAHUS TOKA SIKOPSL.

13. Bnusinue pexuma mpepbIBUCTOro Toka Ha kauectBo CAP Toka sikopsi. MeTo b
noblilieHust ObicTposeiicTBUsl CAP Toka sikops B peskMMe MPEPHIBUCTOIO TOKA.

14. Ponb HEKOMIIEHCHPOBAHHOM MOCTOSIHHOM BPEMEHU U MOJXO] K €€ BbIOOpy. Bnusinue
HEKOMIICHCUPOBAHHOM IIOCTOSIHHOW BPEMEHM Ha CTATUYECKUE U IMHAMUYECKUE XapAKTCPUCTUKN
JJIEKTPONPUBOAA.
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15. OgnokpartHo-unrterpupytomas CAP ckopocTu BEHTHIIBHOTO 3JIEKTPONPUBOJIA
nocTossHHOTO ToKa. CTpyKTypHast cxema, nepenaTodynbie GpyHkiun, peakunu CAP Ha
CTYIIEHYaTOE YIPaBJISIIOIIEE U BO3MYILAOIIEE BO3ACHCTBHUS.

16. OgnoxpatHo-unterpupytomas CAP ckopoctu. Cuntes perynstopos. [lepenarounsie
(YyHKIIMU CHCTEMBI 110 YTIPABISIONIEMY U BO3MYIIAIOUIEMY BO3IEHCTBUSM.

17. CTpykTypa AByXKpaTHO-UHTETPUPYIOLIEH CUCTEMbI aBTOMATHYECKOTO PEryJIMPOBaHUS
CKOPOCTH JIBUraTeNs MOCTOSHHOIO TOKa. CTaTMuecKue U TMHAMUYECKUE XapAKTEPUCTUKHU.

18. CtpykTypHas cxema JIBYXKpaTHO-UHTETPUPYIOLIEH CUCTEMbl aBTOMAaTUYECKOTO
PETyJIMPOBAHUS CKOPOCTU BEHTHIIBHOTO 3JIEKTPOIIPUBO/IA IOCTOSIHHOIO ToKa. [lepeaarounsie
¢ynkuun CAP 1 xapakTep peakuuii Ha CTyIeHYaTOe YIPABISAIOIIee U BO3MYILAIOIIee
BO3JICUCTBUS.

19. CunTe3 peryasTopoB TOKa SKOPSI U CKOPOCTU B OJJHOKPATHO-UHTErPUPYIOLIEH CCTEME
[OTYMHEHHOT'O PETYJIUPOBAHUS AJIEKTPOIPUBO/IA TOCTOSHHOTO ToKa. CBOMCTBA cucTeM
peryJMpoBaHus IIPU HACTPOMKE PEryJIATOPOB HA MOAYJIbHBIN ONITUMYM.

20. AHanu3 MEXaHNYECKUX XAPAKTEPUCTUK BEHTUIILHOTO 3JIEKTPOIIPUBOAA IOCTOSSHHOTO TOKA
C OJIHOKPATHO-UHTETPUPYIOIIECH CUCTEMON PErYJIUPOBAHUS CKOPOCTH.

21. Ananu3s peakuuu ogHOKpaTHO-uHTerpupyromeit CAP ckopocTy BEHTHIIBHOTO
AJEKTPONPUBOA TIOCTOSHHOTO TOKAa HA TADMOHUYECKUE BO3ACHCTBHSI.

22. Ananu3 peakuuu 1AByXKpaTtHo-uHTerpupymomeid CAP ckopocTu BEHTHIIBHOTO
AJEKTPONPUBOA TIOCTOSHHOTO TOKA HA MIEPUOIUYECKUE BO3AECHCTBHSL.

23. Yuer nynbcaluii JaTurka CKOpocTu npu Bbidope Ovictpoaeiicteust CAP ckopoctu
AEKTPONPUBOIOB ITOCTOSHHOTO TOKA.

24. Yder UHEePIIMOHHOCTHU JaTYMKa CKOPOCTH MIPU CUHTE3E PETYJIATOPa CKOPOCTH
BEHTUJIBHOT'O 3JIEKTPOIPUBO/IA TOCTOSHHOIO TOKA.

25. [IpuHUUIIBI OTPAHUYEHUS] KOOPAUHAT B CUCTEMAX MOJYMHEHHOTO PETYIMPOBAHUS.

26. 3agatunk nHTeHCcUBHOCTU. HazHauenune. Matemaruueckas mozens. [Ipoueccer B
CUCTEMAaX aBTOMAaTUYECKOT'O PEryJIMPOBAHUS CKOPOCTH JBUTATENS IIOCTOSIHHOIO TOKA €
3a/1aTYMKOM HHTEHCUBHOCTH.

27. 3a7aTYuK UHTEHCUBHOCTH KaK 3JIEMEHT CHUCTEM aBTOMATUYECKOTO PEryIMpOBaHUS
JEKTPONPUBOOB ITOCTOSIHHOTO TOKA.

28. TunoBklie MPOLIECCHI YIIPABJICHUS B OJJTHOKPATHO-UHTETPUPYIOIICH CUCTEME
pEeryJaupoBaHusl CKOPOCTH € 3aIaTYNKOM UHTEHCHUBHOCTH.

29. TunoBsle npoliiecchl B IByXkpaTtHO-uHTerpupytomeit CAP ckopoctu npu dopMupoBaHuu
KOMaH/JHOT'O CUTHaJa ¢ OMOUIbIO 33JaTYNKAa HHTEHCUBHOCTH.

30. OcoGeHHOCTH MYCKOBBIX PEKUMOB B CUCTEMAaX aBTOMAaTHYECKOTO PETYJIUPOBAHUS
CKOPOCTH JIBUraTelIsl HOCTOSTHHOTO TOKA C 331aTYMKOM MHTEHCUBHOCTH IIpHU NpuMeHeHuHu [1-
peryisTopa CKOpOCTH B CUCTEMAaX MOJYUHEHHOTO PEryJIMpOBaHUS C I10CJIE0BATEIbHON
KOPPEKIIUEN.

31. Ocob6eHHOCTH MyCKOBBIX PEKUMOB B CHCTEMaX aBTOMaTHUYECKOI0 PETYJINPOBAHUS
CKOPOCTH JIBUraTessl HOCTOSHHOIO TOKA € 3aIaTYMKOM MHTEHCUBHOCTH IpU pumeHeHuu [11-
PeryJsTopa CKOPOCTH B CUCTEMAX MOJUYMHEHHOTO PETYIUPOBAHUS C MTOCIEI0BATEIbHON
KOPPEKITUEH.

32. Yuer orpaHu4eHHUs 110 CKOPOCTU U3MEHEHUS TOKa SIKOpS B CUCTEMAX IIOJYMHEHHOTO
pEeryMpoBaHus BEHTHIBHBIX 3JIEKTPOIIPUBOIOB IIOCTOSIHHOIO TOKA.

33. OrpaHnuuyeHue NPOU3BOJIHOMN TOKa AKOPsl. MeTo1bl OrpaHU4YEHUs IPOU3BOIHOM TOKA KOS
B CUCTEMAaX aBTOMATUYECKOTO PEryJIMpPOBaHUS 3JIEKTPOIIPUBOIOB IOCTOSTHHOTO TOKA.
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34. CTpyKTypa CUCTEMBI IByX30HHOI'O PETYJINPOBAHUS YIIIOBON CKOPOCTH BEHTUIILHOTO
SJICKTPOIIPUBOJAa MTOCTOSIHHOI'O TOKA. HpI/IHL[I/IHBI MMOCTPOCHUA. Haznauenne 31eMeHTOB.

35. CTpyKTypHas cXxeMa CUCTEMBI ABYX30HHOTO PETYJIMPOBAHMSI CKOPOCTHU 3JIEKTPOIPUBO/IA
HOCTOSTHHOTO TOKa. OCOOEHHOCTH y4eTa HEJTMHEWHBIX CBOMCTB 0ObEKTa YIIPABJICHUS ITPU
TTOCTPOSHUHU PETYIISITOPOB.

36. Y4er HeTMHEHHBIX CBOMCTB JIBUTATENIsl TOCTOSTHHOTO TOKA KaK 0OBEKTa yMpPaBIICHUS MPU
CUHTE3€ PEryJsTOPOB CUCTEMBI IBYX30HHOTO PEryJIUPOBAHUS CKOPOCTH.

37. OcOoOGEHHOCTH CHHTE3a PETyIATOpPOB MarHuTHOTO notoka u DJC B cucremax
JIBYX30HHOT'O PETYJIUPOBAHUS CKOPOCTH.

38. IIpuHIMIBI HOCTPOEHUS CUCTEM YIIPABIIEHUS O3UIIMOHHBIX AJIEKTPONPpUBOI0B. CHHTE3
peryJsTopa KOHTypa MOJIOKEHUS IPU MaJIbIX nepeMenieHusax. CTaTuyeckue U JTMHAMUYECKHe
XapaKTEPUCTHKHU.

39. HpI/IHIII/IHI)I IMOCTPOCHUA NOSUIUOHHBIX CUCTEM YIIPABJICHNA BEHTUJIbHBIM
3JEKTPONPUBOOM MOCTOSSHHOTO ToKa. CTaTHuecKHe U AMHAMUYECKUE XapaKTEPUCTUKH
ANEKTPONPUBOA C TUHEWHBIM PETryISTOPOM MOJIOKEHUS.

40. Cucremsbl ynpaBlieHUs MO3UIIMOHHBIX 3JIEKTPOIIPUBOJIOB C HEJTMHEHHBIM PEryIsiTOPOM
nonokeHusi. OCOOEHHOCTH pacyeTa XapaKTePUCTHKU HEIMHEHHOTO PErysITOpa MOJIOKESHHUS.

41. IByXKOHTYpHasl CHCTEMa aBTOMAaTUYECKOT'0 PEryJIMPOBAHUS CKOPOCTH C HEUJI€aTbHBIMU
JaTYUKaMU. OC06CHHOCTI/I yucTa CBOMICTB AATYUKOB B CUCTEMAX NOAYMHCHHOI'O PCryJIMpOBaHUAA.

LMS-mnaTdopma — He mpeaycMOTpeHa

5.3.2. Ok3amen

Cnucok npUMepHBIX BOIIPOCOB

1. YpaBHeHus 00001I€HHON MaIIMHBI IEPEMEHHOTO TOKA.

2. OTHOCHUTENBHBIE €AMHULIBI JUUIS 3a1IUCH YPABHEHUM JIEKTPUUYECKUX JIBUTATENIEH
HEPEMEHHOTr0 TOKA.

3. IIpeobpazoBanre KOOPAMHAT IPU MATEMAaTUUYECKOM MOJIETUPOBAHUH IJICKTPUUECKUX
JIBUTATEJIeH MepeMeHHOro TOKa.

4. O0miast xapaKTepUCTHKA MOIYTPOBOJHUKOBBIX Mpeodpa3zoBaTeiel AJis AIEKTPOIPUBOIOB
MEPEMEHHOT0 TOKA.

5. TunoBble cxembl MpeoOpazoBaTesei YacTOThI I yIPaBICHUS IBUTATEISIMUA IEPEMEHHOTO
TOKa.

6. Maremarnueckas MOJIeIb aBTOHOMHOI'O MHBEPTOPA HAIIPSHKEHUS € IUPOTHO-UMITYJIbCHBIM
croco0oM (hOpMHUPOBAHHUS BEIXOTHOTO HAMPSHKEHUSI.

7. MareMatnyeckasi MOJIEIb CHIOBOM 4aCTH YaCTOTHO-PErYJIMPYEMOr0 aCHHXPOHHOTO
NEKTPONPUBOAA.

8. Cxema 3amMenIeHrsl aCHHXPOHHOTO JBUraTelIsl MPHU MEPEMEHHONW YaCTOTE U aMIUTUTY/Ie
HaNpsOKEHUS Ha 3aKUMax cTaTopa.

9. 3aKOHBI yIIpaBIICHUsI aCHHXPOHHBIMH JIBUTATENIIMU MIPH YACTOTHOM CIIOCO0E
pETyJINPOBaHUS CKOPOCTHU

10. IIpuHIMIBI TOCTPOEHUS CUCTEM CKAJISIPHOTO YIIPABJIEHUS YaCTOTHO-PETYJIUPYEMBIX
ACUHXPOHHBIX IEKTPONPUBOOB.

11. Cratuueckue u TMHAMHYECKUE XapaKTEPUCTUKH YaCTOTHO-PETYJIUPYEMOTO
ACMHXPOHHOTO 3JIEKTPOIIPUBO/IA C CUCTEMAaMU CKaJISIPHOTO YIIPaBJICHUS.

12. BO3MOKHOCTH KQYECTBEHHOTO YIIPABJICHUS JIEKTPOMAarHUTHBIM MOMEHTOM
ACUHXPOHHOTO JIBUTATEJs.
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13. IIpuHIMIIBI TOCTPOEHUS CUCTEM BEKTOPHOT'O YIIPABJIEHUS YaCTOTHO-PETYJINPYEMBIX

ACUHXPOHHBIX 3JICKTPOIIPUBOIOB.

14. TloHsATHE OPUEHTHUPYIOIIETO BEKTOPA U BHIOOP pAllMOHATIBHON CUCTEMBI KOOPJUHAT IS

peryjamupoBaHust ICPEMCHHBIX B CUCTEMEC BEKTOPHOT'O YIIPABJICHHUA ACUHXPOHHOI'O

AIIEKTPOTIPHUBOJIA.

15. CprKTypa CUCTCMbI BECKTOPHOT'O YIIPABJICHUSA YaCTOTHO-PETYJIUPYCMOT'O ACUHXPOHHOI'O

ANEKTPONPUBOA C KOCBEHHOM OpHUEHTAIUEH 110 MO0 POTOopa.
16. CTpyKTypbl peryiasiTOpOB CUCTEMBI BEKTOPHOTO YIPaBICHUS ACUHXPOHHOTO

AIIEKTPONPUBO/IA C KOCBEHHOW OpUEHTAIIMEH IO MO0 pOTOpa.

17. CTpykTypa CUCTEMBI BEKTOPHOT'O YIIPaBJIEHUs aCHHXPOHHOI'O IEKTPONPUBOAA C IPSIMOM

OPHEHTALIME I10 TIOJII0 POTOpA.

18. Cratuueckue v TMHAMHYECKUE XapaKTEPUCTUKH YaCTOTHO-PETYJIUPYEMOTO

ACUHXPOHHOTO 3JIEKTPOIIPUBO/Ia C CUCTEMOI BEKTOPHOT'O YIIPABJICHUS.

19. OGnacTb NPUMEHEHHSI U COCTAB YACTOTHO-PETYIUPYEMOT0 CUHXPOHHOTO

QJICKTPOIIpUBOAA.

20. 3aK0oHBI YIpaBJICHUA CUHXPOHHBIMU JABUT'ATCIIAMU ITPU YaCTOTHOM criocode

pEryJIUpPOBaHUS CKOPOCTH.

21. CTpyKTypa CUCTEMBI BEKTOPHOI'O YIIPABJIEHHS YACTOTHO-PETYIMPYEMOTIO CHHXPOHHOTO

3JIEKTPONPUBO/A.

22. Cratnueckue ¥ TMHAMHYECKUE XapaKTePUCTUKH YaCTOTHO-PETYJIUPYEMOTO CHHXPOHHOTO

3JIEKTPOIPUBOJIA C CUCTEMOI BEKTOPHOI'O yIIPaBJICHUS.

LMS-nmatdopma — He mperycMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM AeATeIbHOCTH

HaHpaBJ‘IeHI/IeU Bun } Texnonorus .| Kommerenu Pesynbrar KonTpoJubHo-
BOCIIUTATEIbHOW | BOCIMTATEIBHOW | BOCIMTATEIBHOU st BI OLICHOYHbIE
JESITEIBHOCTH JESTEIBHOCTH JESITEIBHOCTH o0yuyeHus MeponpusiTUs
[1K-15 VY-5 Jomamrasis pabota
I1-5 Ne 1
POEKTHAas Jomamnss pabora
JEeATEIbHOCTD Texnonorus Ne 2
y4eOHO- oOpa3oBaHusl B 3auer
UCCJIEIOBATENBCK | COTPYJHUYECTBE JlaGoparopHsble
asi, HAy4HO- Texnonorus 3aHATHUSA
UCCIIeIOBAaTENbCK | 1e0aToB, Jlexuun
[Ipodeccuonanpu | as JTUCKYCCUI [TpakTrueckue/cem
0€ BOCIIUTAHUE neseHampasieHHa | TexHomorus MHApCKHE 3aHITHS
s pabota ¢ MIPOEKTHOTO PacuetHo-
uHpopmManuei o0Opa3oBaHUs rpaduyueckas
TUIst Texnonorus pabota Ne 1
UCIIOJIB30BAHUSA B | CAMOCTOSITEIIbHOMN PacuerHo-
MIPaKTUYECKHUX paboThI rpaduyeckas
HesX pabota Ne 2
DK3aMeH
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