MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHoctTh: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHue o0pa3oBaTejbHOI MPOrpaMMbl: JJIeKTPHYECKUe H JIEKTPOHHbIE aNMapaThl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OneHoYHbIE MATEPHAITBI
M0 THCITATTHHE
DJIeKTPOHHBIE ANMAPATHI I CHCTEM C BO30OHOBJIsSIEMbIMH HCTOYHHUKAMM
YHEpPruu

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney Kprokos K.B.
Pa3pa6OTLH/IK WaeHTuduraTop Rb30e87a2-KriukovkKV-9a471f61 K.B KpIOKOB
COI'JTACOBAHO:
. MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w f CseneHva o snagensuye L3N M3K E.A.
00pa3oBaTCIbHOU i) Brageney Ky3HeLoBa E.A.
pOorpaMMel * MOl ¢ Naermbmraop  Re7bflad9-KuznetsovaYA-c9331bd Ky3nenona
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K
3aBeHyIOH-IHH . o “Smanad” Bnageneyu Kuncenes M.I'.
BBINyCKAIOIeH Kaheapoun * MOl ¢ NaerTbnratop R572cad13-KiselevMG-137ee096 M.I'. Kucesnen




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-7 CnocobeH nmpuHUMATh y4acTHE B MPOSKTUPOBAHUY, MPEAJiaraTb KOHKYPEHTOCIIOCOOHbIE
BapHUaHThl TEXHUUECKUX PEUICHUH 1 0OOCHOBBIBATH BHIOOP 11€7I€CO00Pa3HBIX MPOESKTHBIX
pelIeHuit B COOTBETCTBUH C TPEOOBAaHUSIMU TEXHUUECKOTO 3aJaHUS B 00JIACTH AJIEKTPUUECKUX U
AJIEKTPOHHBIX AIapaToB
NJ1-2 [IpuMeHsieT HaBBIKM pacdeTa U BbIOOpa OCHOBHBIX 3JIEMEHTOB 3JIEKTPUUECKUX U
AJIEKTPOHHBIX AIapaToB
N JI-3 [IpuMensieT ciennaan3upoBaHHOE MPOTpaMMHOE 0OecTieueHre Py MPOSKTUPOBAHUU
AJIEKTPUYECKUX U DJIEKTPOHHBIX allllapaToB

2. I[IK-8 CriocobeH ocyniecTBIATh MOUCK HAYYHO-TEXHUYECKOM MH(OpMALMK U y4acTBOBATh B
COCTaBIJIEHUH, MTOJITOTOBKE U O()OPMIICHUU TEXHUYECKOH JTOKyMEHTAIUN
NJI-3 ITpumensier HaBbIKK OpOpMIIEHHS U HOPMHUPYET 3JIEMEHThI TEXHUUECKOM
JIOKYMEHTALMU Ha IPOEKTUPYEMBbIE 3JIEKTPOTEXHUUECKHUE YCTPONUCTBA

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Popma peanuzanuu: KomnerorepHoe 3aanue
1. Komanns! sizeika MATLAB (TectupoBanue)
2. Hacrpoiika natunkoB ais [oT yerpoiicts (KontponbHas pabora)
3. Perynsaropsl nocrositHHoro Toka B cucteMax ¢ BUD (KontponsHas padota)
4. Cucrembl 3KCTpeMaIbHOTO peryiupoBanus (TectupoBaHue)
5. DneKTpoHHbIE peryasaTopsl st cucteMm ¢ BUD (TectupoBanue)
6. DNEeKTpOHHBIE PEryIATOphl epeMeHHoro Toka (KontponsHas pabota)

BPC nucuuminHbl

8 cemectp

Beca KOHTpOIbHBIX MeponpusaTHil, %

Nunekc KM- | KM- | KM- | KM- | KM- | KM-

Pasnen nucruninHel KM: 1 9 3 4 5 5

Cpox KM: 4 6 8 10 12 14

[TprMeHeHue AIIeKTPOHHBIX alllapaToB B
AJIIEKTPOIHEPTETHUECCKUX CHCTEMAaX

MecTo 3JIeKTPOHHBIX aNapaToB B
AIIEKTPOIHEPTETHUCCKUX KOMIUIEKCaX

MozenupoBaHHe IEKTPOHHBIX alllapaToB U
KOMIIJIEKCOB B IPOTpaMMHOM KoMIuiekce Matlab /
Simulink

Oco0eHHOCTH TOCTPOCHUS 0000IIEHHBIX
KOMIBIOTEPHBIX MOJIEJIEN AJIEKTPOHHBIX PETYIATOPOB




JUTSL CUCTEM C BO30OHOBIISIEMBIMU HCTOUYHHKAMH
SHEPruM B mporpaMmMHoM Komruiekce Matlab / Simulink

:‘)J'IeKTpOHHBIC PETYJIATOPLI IIOCTOSAHHOTO TOKA U UX
MMPUMCHCHHUC B 3JICKTPOOHCPICTUYCCKUX KOMIIJICKCAaxX

OcHoBHbIE BUbI AIBTEPHATUBHBIX HCTOYHHUKOB
sHepruu. TUNoBbIe CTPYKTYpHI CUCTEM Ha 0aze
BO300HOBJISIEMbIX HCTOYHUKOB 3Hepruu. Hakonurenu
AJIEKTPOIHEPIUM. THUIIOBBIE CXEMBI PETYIIATOPOB
IIOCTOSIHHOT'O TOKA. AJITOPUTMBI YIIPaBJICHHUS
PEryisaTOpaMy IIOCTOSTHHOTO TOKa. IIpumepst
MOJIEJTMPOBaHUS.

IoT yctpoiicTBa B cuctemMax ¢ BO30OHOBISEMBIMHU
HMCTOYHHKAMU SHEPTUU

[Tonsitue "Unatepuer Beme" (IoT). O6naunsii [oT
cepsuc ThingSpeak. Crioco6b! opranuzamnuu oOMeHa
JaHHBIMU MEXy naTuukamu u cepsucoM ThingSpeak.
[Tpumepst MATLAB-koaa 715t BBITIOJIHEHUS
npe00paboTKH, BU3yaJIM3allii M aHAJIN3a JTaHHBIX.

DIIEKTPOHHBIE PETYJATOPHI B JEHEHTPAITM30BAHHBIX
CUCTEMaXx JIEKTPOCHAOKECHHS

IlonsAiTHE aKTUBHON, PEAKTUBHOW U HCKAXKarOLIEN
MougHocTel. [TonsaTre korppuireHTa MOIHOCTH.
Heo6xoaumocTth Koppekunu ko3 duimenrta
MOLTHOCTH. MeToibl KoppeKIuH KodphuieHTa
MOIIIHOCTU. CXEeMBbI ANEKTPOHHBIX alIapaToB JJIs
Koppekuu koddduurenta mourHoctH. [Tonsarue
aKTUBHOHU (ruibTpanu. CXeMbl aKTHBHBIX (DHIIBTPOB.
ITpumepbl MOAETUPOBAaHHUS

Bec KM:

10

10

25

10

25

20

$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbl/mpoekTa

8 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Pa3nen muciuIninHbl Hunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 10 14
Pacuet nmapameTpoB 1 BBIOOP OCHOBHBIX 3JIEMEHTOB PETYISITOpA
MIOCTOSIHHOT'O TOKAa ¥ pacdeT APOCCEN PETYIATOpa NOCTOSTHHOTO + +
TOKa
Br160p 1aTYMKOB TOKA U HAMPSDKEHUS U pacyeT MapaMeTpoB CXeM + +
COIJIACOBAHUsl CUTHAJIOB C JJATYMKOB
Pa3zpaboTka nmporpamMmsl AJisi peaan3aiyu alropuT™Ma MoMucKa TOUKU + +
MaKCHMaJIbHOW MOIIIHOCTH
Opranuzanus nepenaun, 00paboTKU U BU3yaTU3alUU JAaHHBIX C + +
JATYMKOB MPHU ToMoIy obaayHoro cepuca ThingSpeak
Pa3zpaboTka KOMIIOHOBKH MakeTa peryisitopa +
Bec KM: | 20 35 20 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[K-7 N -2mx-7 [Ipumensietr | 3HaTh: Cucrembl S3KCTpeManbHOTO perynupoBanus (TectupoBanue)
HABBIKM pacueTa M BbIOOpaA | AJITOPUTMBI YIIPaBICHUS Perynstopsl nocrosinHoro Toka B cuctemax ¢ BUD (KontposnbHas paboTta)
OCHOBHBIX AJIEMEHTOB | PETYJISITOPAMHU MTOCTOSIHHOTO
ANEKTPUUECKUX U | TOKa B CUCTEMax ¢
AJIEKTPOHHBIX aNapaToB BO300HOBJISIEMMH
HMCTOYHUKAMU SHEPTHH
YMers:
CoznaBath MoJeH
PErysTOpOB MOCTOSITHHOTO
TOKa JUIsl CHCTEM C
BO300HOBJISIEMBIMU
WCTOYHUKAMH SHEPTUH
IK-7 N-3nk-7 [Ipumensietr | 3HaTh: Komanngs! sizpika MATLAB (TectupoBanue)
CIIELUATIM3UPOBAHHOE Komannst MATLAB s DNEeKTPOHHBIE PETryIATOphI mepeMeHHoro Toka (KontponsHas paborta)
porpaMMHOE 00€CTICUeHHE | OpraHUu3aIu
npu MPOEKTUPOBAHUM | TAPAMETPUUECKOTO aHAIIN3A,
ANMEKTPUIECKUX U | rpauIecKoro

SJICKTPOHHBIX aIlllapaToB

MIPE/ICTaBICHUSI TAHHBIX U
opraHu3amy oOMeHa
IaHHBIMH C 00JIAYHBIM
cepBucoM ThingSpeak
YMeTs:

Co31aBaTh MOJEIIH
PETYIATOPOB IEPEMEHHOTO
TOKA JIJI1 CHCTEM C




BO300HOBJISIEMBIMHU
HMCTOYHUKAMHU SHEPTHH

I1K-8

NJI-3k-8 [Mpumensier
HaBbIKK  OQOpPMIIGHUSA U
dbopmupyer AJIEMEHTHI
TEXHUYECKON

JOKyMEHTaluu Ha
MPOEKTUPYEMbIE
AIIEKTPOTEXHUYECKUE
yCTpOMCTBA

3HaTh:

CxeMblI CUIIOBBIX
ANEKTPOHHBIX PETYISITOPOB
JUISL CUCTEM C
BO300HOBJISIEMMHU
HMCTOYHUKAMU SHEPTHH
YMeTs:

Bribupath natunku ans
CUCTEM YTIPaBICHUS
PEryIsaTOpaMu MOCTOSHHOTO
TOKAa ¥ OPTaHU30BLIBATH
cOop, XpaHeHue u
00paboOTKy TaHHBIX MPU

IIOMOIIN 00J1a4HOr0 CCpBHUCA
ThingSpeak

DneKTpoHHBIE peryasTopsl A cuctem ¢ BUD (TectupoBanue)
Hacrpoiika gatankoB aiis [oT ycrpoiicts (KorTponbHas paboTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DjiekTpoHHBIE peryasaTopsl s cuctem ¢ BUD

®opmbl peanuzannu: KoMnpoTepHoe 3a1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeaeHHss KOHTPOJLHOI0 MepPONMPUATHS: TECT MPOBOIUTCS B KOMITBIOTEPHOM

KJ1acCce

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

Tect cocTouT U3 8 BOIIPOCOB, HA BOIPOCHI TECTa HEOOXOAUMO JaTh OJHO3HAYHBIE OTBETHI — T.€.
Ha 1 Borpoc HeoOxoauM | mpaBuiIbHBIN OTBET. Eciu cymecTByroT ABa 1 Oosblie
HEMPOTHUBOPEUMBLIX OTBETA, TO OJIMH U3 HUX - HAuOOJIee NOJHBIN, OH CUUTACTCS IPABUIbHBIM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CxeMEl CWJIOBBIX
AJIEKTPOHHBIX  PETYJSATOPOB ISt
CUCTEM C BO300HOBIIIEMMHU

HCTOYHHWKaMH SHCPIrUun

1.Haubonee s3¢hpexTrBHOI 110 OTOOPY MOIIHOCTH OT
ODIII sBnsieTcst

1. CucreMa c LIEeHTpaJIbHBIM UHBEPTOPOM;

2. Cucrema ¢ MOJTyJIbHBIMH MHBEPTOPAMU;

3. Cuctema c UHBEpTOpaMH pabOTAIOLIUMH Ha
LETIOYKY MOCIEA0BATEIIBHO COEAMHEHHBIX MOIYJIEH;

4. Het npaBUIBHOIO OTBETA.
2.Kakue BUbl MOIIHOCTH OTHOCSITCSI K HEAKTUBHOM
MOILHOCTH

1. PeakTHBHAS MOIITHOCTD,

2. PeakTHBHAas1 MOILIHOCTh M MOITHOCTh UCKA)KEHHS;

3. AKTHBHAsI MOIIIHOCTB;

4. Her npaBUJIBHOTO OTBETA.
3.Koa¢dunreHtT MOIHoOCTH 3TO

1. KOMIUIEKCHBIN TIOKA3aTeIb, XapaKTEPU3YIOILNN
MOTEPHU YHEPTHHU B IEKTPOCETH, 00YCIIOBICHHbIE
(ha30BBIMU U HEJIMHEHHBIMH HCKAXXEHUSMH TOKA U
HaIlpsDKEHUS B HArPYy3Ke, YUCIEHHO PAaBHBIN OTHOLIEHUO
AKTMUBHOW MOIIHOCTH P Harpys3ku k €€ moiaHoi
MOIIIHOCTH S;

2. KOMIUIEKCHBIN MTOKA3aTeNb, XapaKTEPU3YIOIIHNH
MOTEPHU YHEPTHHU B IEKTPOCETH, 00YCIIOBICHHbIE
HEJMHEWHBIMHU UCKa)KEHUSIMU TOKA U HAIIPSLKEHUS B
Harpy3Ke, YUCJICHHO PABHbIA OTHOIIEHUIO aKTHBHON
MOIIHOCTH P Harpy3ku k €€ peakTUBHOM MOIIHOCTH Q;

3. KOMIUIEKCHBIN [TOKA3aTeNb, XapaKTePU3YIOIIHMA
MOTEPH PHEPTUHU B DIEKTPOCETH, 00YCIOBICHHbIE
(ha30BbIMH U HEJTMHEWHBIMHU UCKa)KEHUSMHU B Harpys3Ke,
YHUCJICHHO PaBHBIN OTHOLICHUIO PEAKTUBHOW MOLIHOCTH
Q Harpy3ku K €€ NOJIHOM MOIIHOCTH S;

4. KOMILJICKCHBIN TTOKa3aTellb, XapaKTePU3YIOLTHiA
MOTEPU YHEPTHHU B IEKTPOCETH, 00YCIIOBICHHbIE
(ha30BBIMU MCKAKEHUSIMU TOKA B HArpy3Ke, YUCIEHHO
paBHBIN OTHOIIEHHIO AKTUBHOM MOIIHOCTH P Harpysku k
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€€ peakTUBHOM MOIIHOCTH Q.
4.Kakoe 13 nepeyrcieHHbIX YCTPONHCTB HE OTHOCUTCS K
YCTPOMCTBAM IONEPEYHON KOMIIEHCALIUU

1. CTATKOM;

2. YupasisieMble IIyHTUPYIOLIUE PEAKTOPBHI;

3. CraTtudeckue THPUCTOPHBIE KOMIIEHCATOPBI;

4. ®a30MoBOPOTHHIE YCTPOUCTBA.
5.Kakoe u3 nepednciieHHbIX YCTPOUCTB HE OTHOCUTCS K
YCTPOMCTBAM MPOAOIBHON KOMIIEHCALUU

1. ACUHXpOHM3UPOBAHHBIE KOMIIEHCATOPbI;

2. YcTpoiicTBa Npoa0JibHON KOMITIEHCAIUH;

3. CraTtudeckue THPUCTOPHBIE KOMIIEHCATOPBI;

4. ®a30MoBOPOTHHIC YCTPOUCTBA.
6.Kakoli u3 nepeyncieHHbIX UCTOYHUKOB HEAKTUBHOM
MOIIHOCTH UCIIOJb3YETCS VISl €€ KOMIIEHCAUU

1. ACUHXpOHHBIH JIBUTaTElNb;

2. CUHXpOHHBIN IBUTaTe b PabOTAONMINN Ha
XO0JIOCTOM XOJ1Y;

3. BeinpsiMutens ¢ EeMKOCTHOM Harpy3Koid;

4. Hu oiMH U3 epevYnCIICHHbIX.
7.Kako# 3 nepedyrcieHHbIX HCTOYHUKOB OTHOCUTCS K
HMCTOYHMKAM MOUTHOCTH UCKaXEHUS

1. BoinpsiMmutesns ¢ EMKOCTHOM Harpy3Koi;

2. CUHXPOHHBIN KOMIIEHCATOP;

3. ACUHXpOHHBII JIBUraTelb;

4. Bee.
8.CTATKOM »st10

1. ycTpOHCTBO BBIIIOJIHEHHOE HA OCHOBE MOJIHOCTBIO
YIPaBIIsiEMbIX MOJYIIPOBOIHUKOBBIX TPHOOpax 1Mo cxeme
npeoOpa3oBatesis HaNpsKEHUS;

2. yCTPOWCTBO BBINOJIHEHHOE HA OCHOBE
TPaJUIIMOHHBIX TUPUCTOPOB IO CXeMe Mpeodpa3oBarTes
TOKa;

3. yCTpOHCTBO BBIIIOJIHEHHOE Ha OCHOBE
HEYTPaBJISIEMbIX CHJIOBBIX MOJIYIPOBOAHUKOBBIX
npubopax 1Mo cxeme rnpeodpazoBarTesst HaPsHKEHMS,

4. yCTpOMCTBO BBHINOJHEHHOE HA OCHOBE JTMOJIOB IO
cxeMme npeodpazoBaTesst HalpsHKEHMs.
9.BennunHa peakTUBHOM MOIIIHOCTH OIpeesieTcs

1. MomHoCThI0, NEPEHOCUMOM NIEPBOI TApMOHUKOM
TOKa OTCTAIOIEH OT HanpshkeHus cetr Ha 90°;

2. MoWHOCTHI0, IEPEHOCUMOM NEPBOI FapMOHUKOMN
TOKa CUH(a3HOU ¢ HAIPSKEHUEM CETH;

3. Mo1HOCTBI0, IEPEHOCUMOMN NIEPBON FAPMOHUKON
TOKa OTCTAIOUIEH UITM OTepeKaroueil HarpsKeHue ce-TH
Ha 90°;

4. CymMMapHO#l MOIITHOCTHIO MEPEHOCUMOM BBICIIUMH
rapMOHHMKaMH TOKa.

10. 1551 cTabunm3anuu mapaMeTpoB AJIEKTPOIHEPTUU Ha
BbIXOZI€ reHepaTopa BOY, ucnons3yrorcs
1. IToBbImIarOIMI PETYIATOP NOCTOSHHOIO TOKA;
2. IloHmKkarmui peryasTop NOCTOSIHHOTO TOKa;




3. UnBeprop;
4. YrpasisieMblil WJIM HE YIPABIIIEMBbII
BBIIPSIMUTEIIb BMECTE C UHBEPTOPOM.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5

Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapaxmepucmuku 6blNOJHEHUs 3HAHUs: 8 TIPABUIbHBIX OTBETOB — OlleHKa «OTIMIHO»

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3HaHusA: 6-7 IPaBUIBHBIX OTBETOB — OIIEHKA «XOpPOILIO»

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6bINOJIHeHUs: 3HaHUs: 4-5 NpaBUIBHBIX OTBETOB — OIICHKA

«Y 1OBIETBOPUTEIIBHO)

Ouyenka: 2

Onucanue xapakmepucmuku 6blnNOJIHeHUA 3HARUA MCHECC 4-x IMPpaBUJIbHBIX OTBCTOB — OLICHKA

«Hey,I[OBJ'IeTBOpI/ITeJ'IBHO»

KM-2. CucremMbl 3KCTPEMAJIbHOI0 PeryJIupoOBaHUs

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun KoHTPOLHOT0 MeponpusitTusi: TectupoBanue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHs] KOHTPOJLHOT0 MePONMPHUATHSA: TECT MPOBOIUTCS B KOMITBIOTEPHOM

KJ1acCce

KpaTKOC CoA€CpKaHUuE 3alaHUA:

Tect cocTouT U3 § BOIIPOCOB, HA BOMPOCHI TECTa HEOOXOAUMO JaTh OJIHO3HAYHBIE OTBETHI — T.€.
Ha 1 Bonpoc HeobxoauM | mpaBuibHBIN 0TBET. Eciiu cymiecTByIoT /1Ba U O0sbIe
HEMPOTHBOPEUMBLIX OTBETA, TO OJIMH U3 HUX - HAHOOJIee MOIHBIN, OH CUMTACTCS MPABUIbHBIM.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: AJITOPUTMBI  YIIPABIICHUS
peryisiTopaMu MOCTOSIHHOTO TOKa B
cucreMax €  BO300HOBISIEMMH
MCTOYHUKAMU SHEPTUU

1.B merone "Bo3myiienue u HabmoaeHue", yBelIMueHue
Mepro/ia U3MEPEHUS TOKA M HAIPSDKCHUS Ha BBIXOJIE
O®OII npuBoaUT

1. K yckopeHnuto mporecca moucKa TOUK|
MaKCUMaIbHOM MOIIHOCTH;

2. K 3amennenuto nporecca moucka TOUKH
MaKCUMaIbHOM MOIIHOCTH;

3. K nepexony moaynst @II1 B pexuM KOpOTKOTO
3aMBIKaHUS;

4. K nepexony moaynst @III B pesxum X0I0CTOr0O
xo/1a.
2.B merone "Bo3mymienne u HaOm01eHre", yMEHbBIIICHHUE
Mepuoia U3MEPEHUS TOKA U HAIPSKEHUS Ha BBIXO/IE
OOII npuBogUT

1. K yckopeHnuto nporecca noucka TOUKu
MaKCUMaJTbHOU MOIITHOCTH;

2. K 3amennenuto nporecca Noucka TOUKH
MaKCUMaJIbHOM MOIITHOCTH;




3. K nepexony monyns @II1 B pexum KOPOTKOTO
3aMBIKaHUS;

4. K nepexony moayist @III B peskuM X0JI0CTOTO
X0Ja.

3.B meTone "Bo3mymienue u HaOmroeHHe", yMEHBIIIEHUE
aAMIUTUTY bl BO3MYILICHUS B CUTHAJIEC YIIPABICHUS
PEryisaTOpOM HOCTOSTHHOTO TOKA IPUBOIUT

1. K yckopeHnuto nporecca moucka TOUKu
MaKCHUMaJIbHOW MOIIIHOCTH;

2. K 3amennenuto npoiecca NoucKka TOUKU
MaKCUMaJIbHOW MOIIIHOCTH;

3. K nepexony moaynst @11 B pexum KOPOTKOTO
3aMbIKaHUS;

4. K nepexoay moayist @11 B peskuM X0JIOCTOTO
X0[1a.

4.B meroze "Bo3Myiuienue u HabmoaeHue", yBeIu4YeHNe
aAMIUIUTYIbl BO3MYIICHUS B CUTHAJIE YIIPABICHUS
PeryasiTOpoM MOCTOSIHHOTO TOKA MPUBOJIUAT

1. K yckopeHnuto mporecca moucKa TOUK|
MaKCUMaJIbHOW MOIIIHOCTH;

2. K 3amennenuto nporecca NoucKa TOUKH
MaKCUMaJIbHOW MOIIIHOCTH;

3. K nepexony moaymnst @311 B pexum KOPOTKOTO
3aMbIKaHUS;

4. K nepexoay moayist @11 B peskuM X0JIOCTOTO
X0[1a.
5.YBennueHue aMIIMTy 16l BO3MYILICHUS, B CUTHAJIE
YIPABIECHUS PETYIATOPOM MOCTOSTHHOTO TOKA, BBIILIE
OTIPEIETICHHOTO, KPUTHYECKOTO 3HAYEHUS, TPUBEIET K

1. MOSIBNIEHUIO TONOJIHUTEIbHBIX,
HEeXeJaTeNIbHBIX, KOJIeOaHU B CUCTEME;

2. pe3KOMY YBEITMUYEHUIO CKOPOCTH JOCTUKEHUS
TOYKH MaKCHMaJIbHOW MOIIIHOCTH;

3. CHJKEHUIO CKOPOCTU JOCTUKEHUS TOUKU
MaKCHMAaJIbHOM MOIITHOCTH,

4. He OyAeT UMEeTh HUKAKOTO 3HAYCHHUSI.
6.YMEHbBIICHUE aMIUTUTY/IbI BO3MYILIEHUSI, B CUTHAJIE
YIPABJIECHUS PETYIATOPOM MOCTOSHHOIO TOKA, HUKE
OTIPEIETICHHOTO, KPUTHYECKOTO 3HAYEHUS, TPUBEIET K

1. MOSIBNIEHUIO TONOJIHUTEIbHBIX,
HEXeJaTeIbHBIX, KOJIeOaHU B CHCTEME;

2. pe3KOMY YBEITMUYEHUIO CKOPOCTH AOCTUKEHUS
TOYKH MaKCHMaJIbHOW MOIITHOCTH;

3. MOSIBJICHUIO HEUYBCTBUTEIIBHOCTU B CUCTEME, U
KaK CJIEJICTBUE, HEBO3MOXHOCTH ITOMCKA TOYKH
MakcuMalnbHOU MomTHocTH DOII;

4. He Oy/IeT UMETh HUKAKOTO 3HAYCHHUSI.
7.01nrune MeTo/1a BO3pACTAIONIEH MPOBOAUMOCTH OT
MeTO/a BO3MYIICHHS 1 HAOJIOICHHSI 3aKJIFOYAETCS B TOM,
YTO:

1. niga MeToa Bo3pacTarouield NpoOBOUMOCTH
HY’KHBI JIBa JATYMKA HampsbkeHus Ha Beixoae OOIT;
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2. UIsl METO/1a BO3MYIIICHUS U HAOII0IeHUS
HY>KEH JIaTYUK TOKA KOPOTKOI'O 3aMbIKaHUS MOAYJIS
OOIT;

3. Ipu yNpaBJI€HUU 110 METOAY "BO3MYILIEHHUE U
HaOmroieHNe" cucTeMa Beera OyieT KojaedaThCcsi OKOJIO
TOYKH MAaKCUMaJIbHOW MOIIIHOCTH;

4. nist peanv3alii MeTo/1a BO3pacTaroiei
MIPOBOIMMOCTHU HE HYKHBI JaTUUKHU HAMIPSKEHUS HA
BbIXOJIEe MOy ia DOII.

8.B metone "Bo3myienue u HabmoaeHue", 3a1aHue
nepuojia U3MEPEHUs TOKa U HAaIPsKEHUS Ha BBIXOJIE
@®O3II, MeHbllIe UeM NEPUOJ KOMMYTALMK KJII0Ya
perynsaropa npuBOJIUT

1. K yckopeHnuto nporecca moucka TOUKu
MaKCUMaJIbHOW MOIIIHOCTH;

2. K 3amennenuto nporecca NoucKa TOUKU
MaKCUMaJIbHOW MOIIIHOCTH;

3. K HEeBO3MOXKHOCTH MOKCKA TOYKU
MakcuMallbHOU MotntHoctr OOII;

4. K nepexony moayist @311 B pesxuM X0JI0CTOTO
xoj1a.
9.Meton "Bo3mymienue u HabmoaeHre" ¢ IEpeMEHHOM
BEJIMYMHOMN aMIUTUTY/IbI IPUPAIICHHUS B CUTHAJIE
yIPaBICHUS PErYISTOPOM MOCTOSHHOTO TOKA MO3BOJISET

1. YBenuuuTh CKOPOCTh MOUCKA TOUKH
MaKCHMaJbHOM MOIIIHOCTH B MEPEXOAHBIX PEKUMAX;

2. YMEHBIIUTH CKOPOCTh MOUCKA TOUKHU
MaKCUMaJIbHON MOIIIHOCTH B IEPEXOAHBIX PEKUMAX U
YMEHBIIUTh aMIUTUTY1y KOJIeOaHUI BOKPYT TOUKH
MaKCUMaJIbHON MOIIIHOCTH B YCTAHOBUBIIIEMCS PEKHUME;

3. YBenuuuTh CKOPOCTh MOUCKA TOUKH
MaKCUMalIbHON MOILIIHOCTH B IEPEXOAHBIX PEKUMAX U
YMEHBIIUTh aMIUTUTYY KOJIEOaHHIT BOKPYT TOUKH
MaKCUMaJIbHON MOIIHOCTH B YCTAHOBUBIIIEMCS PEKUME;

4. YMEHBIIUTH CKOPOCTh MTOMCKA TOUKH
MaKCUMaJIbHON MOIIIHOCTH B IEPEXOAHBIX PEKUMAX U
YBEITUYUTH aMIUTUTYTy KOJIeOaHUM BOKPYT TOUKU
MaKCUMaJIbHON MOIIIHOCTH B YCTAHOBHUBIIEMCS PEKHUME;
10.Merox "Bo3myiienue u HaOIt01eHuE", B KOTOPOM
WCTONIb3YEeTCs HHPOPMAIIHS O ABYX MPEIAbITYIUX
COCTOSIHHSIX CHCTEMBI TTO3BOJISIET

1. nckmounTsh "NOXKHBIE" IPUPALIEHUS B CUTHAJIE
YIIpaBJICHUS CUIIOBBIM KIIFOUOM PETYIISTOPA MPU PE3KOM
W3MEHEHUHU OcBelIeHHOCTH Moy DOIT;

2. CHU3UTDH aMIUIMTYAY KOJIeOaHUI BOKPYT TOUKH
MaKCUMaJIbHON MOIIHOCTH B YCTAHOBUBIIIEMCS PEKUME;

3. BHECTH "JOHBIE" IPUPAIIECHNS B CUTHAII
YIPABJICHUS CUJIOBBIM KIIFOUOM PETYISITOpa AJIs
CHWKEHUS aMIUTUTY Il KOJIeOaHHUI OKOJIO TOUKH
MAaKCUMaJIbHON MOIIHOCTH B YCTAHOBHUBIIEMCS PEXKHUME;

4. CHU3UTh CKOPOCTH MOUCKA TOUKH
MaKCUMaJIbHOM MOITHOCTH B EPEXOAHBIX PEKUMAX.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5

Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapaxmepucmuku 6blNOJHEHUs 3HAHUs: 8 TIPABUIBHBIX OTBETOB — OlleHKa «OTIMIHO»

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bIn0IHeHUs 3Hanus: 6-7 IPaBUIBHBIX OTBETOB — OIIEHKA «XOpPOILIO»

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6bINOIHeHUs 3HaHus: 4-5 TpaBUIBHBIX OTBETOB — OIICHKA

«Y 1OBIETBOPUTEIILHO)

Ouenka: 2

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HARUA MCHCC 4-x MMPpaBUJIbHBIX OTBCTOB — OLICHKA

«Hey,I[OBJ'IeTBOpI/ITeJ'IBHO»

KM-3. PeryisiTopbl IOCTOSIHHOIO TOKa B cucremax ¢ BUD

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa npoBeieHNsi KOHTPOJIBLHOr0 MeponpusaTusi: KourposbHas paborta

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
Pemmre MMPEIAJIOKCHHYIO 3a1a9y

KoHTpoJibHbIE BONIpOChI/3aJaHUSA:

YMeTh: Co3naBath MOJICITH
pPEeryJsiTOpOB TMOCTOSIHHOTO —TOKa
IS CHUCTEM C BO300HOBISIEMBIMHU
WCTOYHUKAMU SHEPTUU

1.Mcnionb3ys cnenyromue NCXOAHbIE JaHHBIE:
OYHKIIMOHATBHBIN OJIOK OMMCHIBAOIINI Ma-
TEMaTUYECKYI0 Mojienb cuiioBoit yactu Cuk-peryssropa,
6a30BbIi CKpUNT M-(yHKIIUU 1 3aBUCUMOCTb KOTOpast
OyzeT onpenensaTh Xapakrep Harpy3ku (lHarp =
f(Unarp)).

Heo6xoaumo:

a) Coznate Simulink Moens Ha 0a3e 3aJaHHOTO
(GyHKIIMOHATIBHOTO OJI0Ka;

0) Co3naTh Harpy3Ky peryistopa Ha 6aze M-dyHKIuy;
B) [Tony4nTh 1uarpamMMsl cpelHUX 3HaYEHUH TOKA B
MOJIYTIPOBOJIHUKOBBIX MPHOOpax;

r) [lony4uuTs peryiampoBOYHYIO XapaKTEPUCTUKY
perynsropa;

1) [lonyunTs Harpy304HyI0 XapaKTEPUCTUKY
perynsropa;

e) [lonyunts 3aBucumocts KII/I perymnsropa ot Toka
Harpy3Ku.

2.Mcnonb3ys ciaenyronye HCXOIHbIE JaHHBIE:
OYHKIIMOHATBHBIN OJIOK OMMMCHIBAIOIINI Ma-
TEMATHUYECKYI0 MOJIeNb criloBoi yactu SEPIC-
perynsropa, 6a3oBbli ckpunT M-pyHKINN U
3aBUCUMOCTh KOTOpasi OyleT onpeaessaTh XapakTep
Harpy3ku (laarp = f(Unarp)).

Heo6xoaumo:
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a) Cozgare Simulink moaens Ha 6a3e 3a1aHHOTO
(GyHKIMOHATBLHOTO OJI0Ka;

0) Co3naTh Harpy3Kky perynsatopa Ha 6a3ze M-dyHKIuy;
B) [lonyunTs AuarpaMMbl CpeHUX 3HAYEHHUH TOKa B
MIOJTYIIPOBOIHUKOBBIX NTPHOOpax;

r) [lomy4uTh peryiampoBOYHYIO XapaKTEPHUCTUKY
perynsTopa;

1) [Tony4unTs Harpy304HyI0 XapakTepPUCTHKY
perynsTopa;

e) [lonyuuts 3aBucumocts KII/I perymnstopa oT Toka
Harpy3ku

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. Komanas! a3pika MATLAB

®opmbl peaauzannu: KomnelorepHoe 3a1anue

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec koHTpOIBHOrO Meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHHsi KOHTPOJbHOIO MeponpusiTus: TecT MpoBOAMTCS B KOMIBIOTEPHOM
KJacce

Kparkoe conepxanue 3ajanus:
Tect cocTouT U3 § BOIIPOCOB, HA BOMPOCHI TECTa HEOOXOAUMO JaTh OJIHO3HAYHBIE OTBETHI — T.€.
Ha 1 Bonpoc HeoO6xoauM | mpaBuiIbHBINA 0TBET. Eciiu cyiecTByIoT 1Ba U O0sbiie
HEMPOTHBOPEUMBHIX OTBETA, TO OJIMH U3 HUX - HAuOOJIee MOTHBIN, OH CUUTACTCS MPABUIbHBIM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3nare: Komannbl 1.Komanna thingSpeakWrite nucnosnb3yercst 1uis:

MATLAB  musa 1. 3anucu gaHHBIX B TaMSITh MUKPOKOHTPOJLIEPA;
OpraHu3aluu 2. Yrenus gaHHbIX U3 KaHaia cepsuca ThingSpeak;
apamMeTpUIeCcKOr 3. [Ty6nukanuu nanubix Ha cepBuce ThingSpeak;

0 aHaJIn3a, 4. HET IPaBUJILHOTO OTBETA.

rpaguueckoro 2. JInst ytenus Bcex AaHHbIX U3 ThingSpeak-kanana nmetomero ID =
IIPEJICTaBICHUS SampleData B nepemennyto data 3Ta nepeMeHHas JOKHA OBITh 3ajjaHa
JTAHHBIX u KaK
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OpTraHU3aIuU
oOMeHa JaHHBIMHU
C 00JIaYHBIM

CEpPBUCOM
ThingSpeak

1. data = thingSpeakRead(SampleData);

2. data = thingSpeakRead(SampleData,Name,Value);

3. data = thingSpeakRead(Name,Value, SampleData);

4. data = thingSpeakRead(SampleData, allvalues).
3.Jns 3anucu 3Havenwuit B nmojie "Temmeparypa" ThingSpeak-kanana
umeromii ID = SampleData nomkena ucnonbp30BaThCsi KOMMaHIa

1.
thingSpeakWrite(SampleData, Fields',[1],'Values',[33],'WriteKey','channel
write api key");

2.
thingSpeakWrite(SampleData, Fields',[1,2],"Values',[21,22],'WriteKey','ch
annel write api key');

3.
thingSpeakWrite(SampleData, Fields',[2],'Values',[44],'WriteKey','channel
write api key");

4,
thingSpeakWrite(SampleData, Fields',[2],'Values',[21],'channel write api
key").
4. 3anpoc «GET
https://api.thingspeak.com/channels/9/feeds.xml?results=4» ncnonb3yercs
JJIsA

1. 9yTeHus Bcex NaHHBIX U3 TOoJs 4 00ILIeOCTYITHOTO KaHalla
9;

2. YTeHUsI YEThIPEX TOUYEK U3 Mo 4 00IIeAOCTYITHOTO
KaHaja 9;

3. uTeHus YeTbIpex HaOOPOB AAHHBIX U3 OOIIEIOCTYITHOTO
kanaia 9 B Xxml popmare;

4. yTeHHs YeThIpeX HAaOOPOB JaHHBIX U3 OOIIETOCTYITHOTO
KaHaya 9 B CSV hopmare.
5.3anpoc «GET
https://api.thingspeak.com/channels/9/fields/1.json?results=2»
UCIIONIB3YETCS IS

1. Ins areHns 1ByX pe3yabTaToB U3 mois 1
00IIeTI0CTYITHOTO KaHana 9;

2. JIns aTeHust OJHOM TOYKU U3 OIS 2 00IIeTOCTYITHOTO

KaHana 9;

3. JI71st YTeHUsT JaHHBIX U3 3aIUIIEHHOT0 KaHalla C MapojieM
912;

4. Jlnist 9TeHMsI IBYX PE3yabTaTOB U3 OIS 9
o0m1e10CTymHOro KaHana 1.
6.Komanna plot (X,y) ucmomab3yeTcs 1ist

1. BBIBO/1a TpaduKa 1Mo ocu adCcIuce KOTOporo OyayT
OTKJIA/IBIBAThCS 3HAYCHHUS BEKTOpa X, a IO OCH OPAMHAT - 3HAYCHUS
BEKTOpa Y

2. BBIBO/IA TpaduKa 10 OCH OpIUHAT KOTOPOTO OyIyT
OTKJIa/IbIBaThCS 3HAYEHUS BEKTOpa X, a IO OcH abCIUCC - 3HAUCHUS
BEKTOpa Y

3. s ieneHus IepeMeHHON X Ha MEpEMEHHYIO V;

4. s IepeMHOKEHNS IEPEMEHHON X Ha MEPEMEHHYIO Y.
7.3ammycTUTh CUMYJISLMIO MO/ieH 13 (aitna model.slx, mpu momomu
KoMMaHIHOW cTpok MATLAB, MOXHO UCTIONIB3YysSI KOMaHY:

1. Simulate(model.sIx);
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2. Simulate('model.slIx’);

3. Sim('model.slx’);

4. Run(model.slx);
8.Ecnu mepeMeHHast sim_out, BKIIOYaroas B ce0st 3HaYSHUs OJTHOTO,
M3MEHSIOIIErocs BO BPMEHU CUTHAJIA, COXpaHsieTcs B pabouyro 0051acTh
MATLAB, kak nepemennas tumna "Array". To goctyn K BeKTOpy
3HAYEHUI CUTHAJIa OCYIIECTBISETCS KOMaH I0M:

1. sim_out.values;

2. sim_out.signals;

3. sim_out.values.Data;

4. sim_out.
9.Ecnu nepemeHHast sim_out, BKIIOYaomas B ce0st 3SHAYSHUs OJTHOTO,
M3MEHSIOIIErocs BO BPMEHU CUTHAJIA, COXPaHsAETCs B pabouyro 00J1acTh
MATLAB, kak nepemennas tumna "Structure with time". To goctyn k
BEKTOPY 3HAYCHHI CUTHAJIa OCYIIECTBIISETCS KOMaH I0M:

1. sim_out.signals.values;

2. sim_out.values.signals;

3. sim_out.signals.Data;

4. sim_out.values.
10.Ecau nepemenHast sim_out, BKIItoyaromias B ce0si 3Ha4eHHs IBYX,
M3MEHSIOMINXCS BO BPMEHH CUTHAJIOB, COXpaHsIeTcs B pabouyro 0biacTh
MATLAB, kak nepemenHas tuna "Array". To goctyn K BeKTopy
3HAYEHUI cUrHasa 2 OCyIIECTBIIAETCS KOMaHAOM:

1. sim_out(2,:);

2. sim_out.signals(:,2);

3. sim_out.values.Data(2,:);

4. sim_out(:,2).

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu bINOJIHeHUs: 3HaHUs: 8 TIPABIUIIBHBIX OTBETOB — OlleHKa «OTIMYHO

Ouyenka: 4
Huoichuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8binoIHeHUs 3HaHUus: 6-7 MPaBUIBHBIX OTBETOB — OIEHKA «XOpOIIo»

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuku 8bINOIHeHUs 3HAHUA: 4-5 TIPaBUIIBHBIX OTBETOB — OIIEHKA
«Y OBJIETBOPUTEIILHOY

Oyenka: 2
Onucarue xapakxmepucmuku 8bINOJIHeHUsl 3HaAHUs: MeHee 4-X TIPaBIILHBIX OTBETOB — OI[CHKA
«HeymoBIeTBOPUTEITBHOY

KM-5. Hacrpoiika natuukoB 1is [oT ycrpoiicT

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MepONPUATHSA: BrlnonHeHue 3aaaHus

KpaTkoe coaep:kanue 3a1aHus:
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Pemnre npemioxkeHnyro 3anaqy

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMmerb: BpiOuparh gaT4Mky s 1.{ns Matlab-monenu momynst @OI1 ¢ mepemeHHOM
CHCTEM YIIPaBJICHUS PETYIATOPAMHU ocenienHocThio. Co3maiite ThingSpeak-kanan nms
HOCTOSIHHOTO TOKa U 0TOOpaKeHMsI ¥ XPaHEHUs JaHHBIX O TOKE U HaNpsSKEHUU
OpPraHu30BBIBATH COOP, XpaHEHHE U monynst @II1. Ha crpanune ThingSpeak-kanana,
00pabOTKy AaHHBIX IpPU IOMOIIU HacTpolTe 0ToOpaxkeHue rpaduka MOITHOCTH Ha BBIXOJIE
obmaynoro cepsuca ThingSpeak moyst ®OI1.

2. JIns Matlab-monenu moxyss @OII ¢ mepemeHHO#
ocenienHocthio. Co3maiite ThingSpeak-kanan nms
OTOOpaXEHHS U XPaHEHUS JAHHBIX O TOKE U
temneparype moxyist @II1. Ha crpanune ThingSpeak-
KaHaJla, HaCTpoHTe 0ToOpaXkeHne rpadKa MOITHOCTH Ha
BbIX0J1e MOAy st DOII.

3.dns Matlab-monenu monynsa @311, Coznaiite
ThingSpeak-kanai aist 0TOOpaKSHUS U XpaHCHHS
JTaHHBIX O TOKE, HANPSHKEHUH, OCBELICHHOCTH U
temmneparype moxyist @II1. Ha crpannne ThingSpeak-
KaHaya, HaCTPONTE MPeaypexIeHUE CUTHATM3UPYIOIIEee
0 TOM, 4TO MIPOM30ILIA ACTPaalisl XapaKTEPUCTUK
monyia @11 6onee uem Ha 5%.

4.]Ins Matlab-monenu cuctemsl, COCTOSIIIEH U3 ABYX
MapajuieIbHO COCIMHEHHBIX IIEM0YeK U3 4-X
MOCIIE0BATENbHO BKIFOYEHHBIX Moayeid OOII.
Cospaiite ThingSpeak-kanai, rae Oyaer oroOpakaThbCst
TEKyIllee 3HAYCHUE MOLITHOCTH, TeHEPUPYEMON KaXKI0H
U3 [EMOYEeK MMOCIIEeI0BATEeIbHO COSAMHEHHBIX MOTyJIeH
@I, a Takke NpeaynpexIeHHe O TOM, YTO MIPOU3OLLIO
3aTeMHEHue oJTHOro u3 moxayieit GO

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME HIIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-6. DjieKTpOHHbIE PeryJasiTopbl IepeMEeHHOIr0 TOKa

q)OprI peaan3anmm: KOMHBIOTCpHOC 3aaHuc
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Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 20
IIpouenypa npoBeaeHnss KOHTPOJILHOI0 MeponpusTus: Pemenue 3aganus

Kpartkoe cogep:xxanue 3aganus:
Pemre npeqoxennyro 3agaqy

KoHTposibHbIe BONPOCHI/3a1aHUA:

VYMeThb: Co3naBath MOJIETIU
PEryJIsTOPOB TEPEMEHHOIO TOKa
IJIS CUCTEM C BO300HOBJISAEMBIMHU
HMCTOYHUKAMHU SHEPTUU

1.Ucnonb3ys cnenyromuye UCXOAHbIE JaHHBIE:
OYHKIMOHATHHBIN OJIOK OMHCHIBAOIIIHIA
MaTEeMaTHYECKYIO0 MOJIeJIb AKTUBHOTO BBIIIPSMUTEIIS,
6a30BbIii ckpunT M-(QyHKIH 1 O6JI0K-CXeMa alroputMa
yIpaBICHUS.

Heo6xoaumo:

a) Cozmate Simulink moens Ha 6Ga3e 3aaHHOTO
(GyHKIMOHATBLHOTO OJI0Ka;

6) Coznath cuCTeMY YIIPaBJICHUS PETYIATOPOM Ha 0aze
M-dyHKuy;

B) [lomyuuTh AMarpaMMebl riIaIkKMX COCTABISIONINX TOKOB
B TTOJIYIIPOBOTHUKOBBIX MTPHOOPAX;

r) [lomy4unTs Harpy304Hy XapakTEpPUCTHKY PETYIsITOpa;
n) [Monyuuts 3aBucumocts KII/] perymnstopa ot Toka
Harpy3KH.

2.Wcnonb3ys cienyromme NCXOIHbIe JaHHbIE:
OYHKIIMOHATBHBIN OJIOK ONMHUCHIBAIOIIHI
MaTeMaTHYECKYI0 MOJIeIb CHIIOBOM YacTH KOPPEKTOpa
KOd(pHUIHMEeHTa MOIITHOCTH Ha 0a3e He-yIpaBIIsieMOro
BBIIIPSIMUTEIIS, 0230BbIN CKpUNT M-QyHKINU U OIOK-
CXEMa aJrOpuTMa yIpaBJIeHHUS.

Heo6xoaumo:

a) Cozmarp Simulink moserns Ha 6a3e 3a1aHHOTO
(GYHKIIMOHATIBHOTO OJI0Ka;

0) Co3aTh CUCTEMY YIIpaBJICHUS PETYJISITOPOM Ha Oaze
M-dynkiuy;

B) [TomyduTh IMarpaMMBbl TIaIKHX COCTABIISIONINX TOKOB
B MOJIYIPOBOTHUKOBBIX MTPHOOpaX;

r) [lomy4unTs Harpy304HyI0 XapakTEPUCTHKY PETYIsTOpa;
1) [Monyuuts 3aBucumocts KIIJI perynsropa ot Toka
Harpy3KH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50

17




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Tlouck Touku MakcuManabHOM MomHOCcTH DIII. Meroa Bo3MyIeHus: U HAOJIIOICHMUSL.
2. CxeMbl CHIIOBBIX 3JIEKTPOHHBIX TIpeoOpazoBateneit nist GIII. CornacoBaHue ¢ CEThIO
MEPEMEHHOT0 TOKa.

3. 3amgaua

Hcnone3ys ciieayromuye UCXoaHbIe JaHHbIe: D YHKITMOHATBHBINA OJIOK OMMCHIBAIONINI Ma-
TEMaTHUYECKYIO0 MOJIETIb CHJIOBOM YacTH MOBBIIIAOIETO PErysiTopa, 0a30BbIi ckpunt M-
GYHKIMY 1 OJIOK-CXeMa alropuT™Ma yIpaBICHHUS.

Heo0xoaumo:

a) Co3/1aTh UMUTAITMOHHYIO MOJICNIb Ha 0a3e 3aJaHHOTO (YHKITHOHATIHLHOTO 0JIOKA;

0) Co3nate Harpy3Ky perynsropa Ha 6aze M-dynkunu;

B) [lonyuuTh IUarpaMMbl CpeHUX 3HAYSHUH TOKA B TIOJYIIPOBOHUKOBBIX IPHOOpax;

r) [lony4uTts perynupoBOYHYIO XapaKTEPUCTHKY PETYIATOPA;

1) IlomyunuTs Harpy304HyIO XapakTEPUCTUKY PETyIaTopa;

e) [Tonyuuts 3aBucumocts KII/] perynstopa oT TOka Harpy3KH.

IIpoueaypa nposenenust

[TpoBoauTCs MO OMiIeTaM B BHJIE MOJATOTOBKU M M3JIOKEHUS pa3BepHYTOro oreera. Kaxpiii ouier
BKJIFOYAET B ce0s JIBa BOIpPOCa U OJIHY 3a7a4y. BpeMs Ha moAroToBKy oTBeTa HE MeHee 60 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: NJ-2nk-7 [IpuMenseT HaBbIKM pacyeTa U BBIOOpa OCHOBHBIX
AJIIEMEHTOB JIEKTPUYECKHUX U AJIEKTPOHHBIX allapaToB

Bomnpocel, 3axanus
1.ITonck TOYKH MakKCUMAaIILHON MoIHOCTH BOY. Meroa onTuMaibsHOr0 MOMEHTA.
2.CxeMblI CUJIOBBIX 3JIEKTPOHHBIX mpeobpazoBateneit ans OII1. Perynaropbl mOCTOSITHHOTO
TOoKa. OCHOBHBIE CXEMBI PETYIISITOPOB TOCTOSIHHOTO TOKA UX JOCTOMHCTBA U HEJIOCTATKH.
3.3agaua
Ucnonp3ys cnenyromye ncxoaHbie JanHbie: OyHKIIMOHATBHBIN OJIOK OMUCHIBAOIIUN Ma-
TEMaTHUYECKYI0 MOJIETh CHIIOBOM YacTH MOHMKAIOILETO PEerysTopa, 0a30BbIil ckpunt M-
GyHKIIMM 1 OJIOK-CXEeMa alTOpUTMa yIPaBIICHHUS.
Heo6xoaumo:
a) Co3aTh MMHUTAIIMOHHYIO MOJIENIb Ha 0a3e 3a1aHHOTO (PYHKITMOHAIBHOTO OJI0KA;
6) Co3nate Harpy3Kky perynstopa Ha 6aze M-pyHkuuy;
B) [lonmyunTs AriarpaMMBbl CpeTHUX 3HAYEHUN TOKA B TTOJTYITPOBOTHUKOBBIX TPHOOpax;
r) [lony4nuTh peryaupoBOYHYIO XapaKTEPUCTUKY PETYIIATOPA;
1) [lomydnuTh Harpy304HyIO XapaKTEPUCTHKY PETyIATOPA;
e) [lonyuuts 3aBucumoctsb KIII perynstopa oT Toka Harpy3KkH.
4.3anaua
Hcnone3ys cienyromire UCXoaHble TaHHble: O YHKIIMOHATBHBINA OJIOK OMHUCHIBAIONINI Ma-
TEMaTHUYECKYIO0 MOJIETb CHIIOBOM YaCTH MOBBIIIAOIIETO PErysiTopa, 0a30Bblil ckpunt M-
GYHKIIMH 1 OJIOK-CXeMa alropruT™Ma yIpaBICHHUS.
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Heo6xoaumo:

a) Co3aTh MMHUTAIIMOHHYIO MOJICNIb Ha 0a3e 3a1aHHOTO (YHKIIMOHAILHOTO 0JIOKA,

0) Co3nate Harpy3Ky perynsropa Ha 6aze M-dyukmmm;

B) [lonyuuTh nuarpaMMbl CpeIHUX 3HaYEHHM TOKa B MOJIYMPOBOIHUKOBBIX MprUbopax;

r) [Tony4uTh perynmmpoBOYHYIO XapaKTEPUCTHKY PETYISATOPA;

1) [Tonyunts Harpy304HYIO XapaKTePUCTUKY PETYIATOPaA;

e) [lonyuurs 3aBucumocts KII/] perynsitopa oT TOka Harpy3KH.

5.3amaua

Hcnone3ys ciieayromuye UCXOAHbIe TaHHbIe: D YHKIIMOHATBHBINA OJIOK OMMCHIBAIONINI Ma-
TEMaTHUYECKYIO0 MOJIETIb CUJIOBOM YaCTH MHBEPTUPYIOIIETO PEryNsaTopa, 6a30BbIid CKpUNT M-
(GYHKIUH 1 OJIOK-CXeMa alropuT™Ma yIpaBICHHUS.

Heo0xoaumo:

a) Co3/1aTh UMUTAITMOHHYIO MOJIENIb Ha 06a3e 3aJaHHOTO (YHKITMOHATIBLHOTO 0JIOKA;

6) Co3naTh Harpy3Ky perynsatopa Ha 6aze M-dyHKIuu;

B) [lonyuuTh nUarpaMMbl CpeHUX 3HAYCHHUH TOKA B TIOTYITPOBOJHUKOBBIX PUOOpax;

r) [lony4uTts perynmpoBOYHYIO XapaKTEPUCTHKY PETYIATOPA;

1) [Toy4unTh Harpy309HYIO XapaKTEPUCTHKY PETYIIATOPA;

e) [Tonyuuts 3aBucumocts KII/] perynstopa oT TOka Harpy3KH.

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.0O1iinume Metosa Bo3pacTaroleil NpoBOAUMOCTH OT METO/1a BO3MYILEHUS M HAOII0IeHUS
3aKJIF04aeTCs B TOM, UTO:
OTtBeTsI:
1. nyig MeTo1a Bo3pacTaroliell IpOBOAUMOCTH HYKHBI JIBA JJaTUMKA HAIIPSDKEHUS Ha BBIXOJIE
OOII;
2. Juig MeTo/1a BO3MYILIEHUSI U HAOIIOCHHS HY>)KEH JaTYUK TOKa KOPOTKOT'O 3aMbIKaHUs
monyiss OOIT;
3. TIpu yIpaBJeHUH 10 METOly "BO3MYILIEHHUE U HAaOII0IeHue" cucTeMa Beeraa oyner
K0JIe0aThCsl OKOJIO TOUKH MaKCUMAaJIbHON MOIIIHOCTH;
4. 11 peanu3alii METo/1a BO3pacTarolell IpOBOJAUMOCTH HE HY>KHBI JaTYUKHU HAMIPSKEHUS Ha
BbIxozae Moayist OOII.
BepHbplii oTBeT: 3. npu ynpaBieHUH 10 METOY "BO3MYyIlIeHHE U HaOI0eHne" cucrema
Bcerja OynieT KoiedaTbest OKOJIO TOUYKU MaKCUMaIbHOM MOIIHOCTH;
2.B merone "Bo3MmyiieHnne u HaOIt0eHne", yBEeIMUEeHNE IEprUoia U3MEPEHHS TOKA U
HanpsbkeHus Ha Bbixoje ®OI1 npuBoaut
OTBeThI:
1. K yckopeHnuto mporecca oucka TOUkd MakCUMaJIbHOM MOIIIHOCTH;
2. K 3amennenuto nporiecca morucka TOYKM MaKCUMaIbHON MOIIHOCTH;
3. K nepexony moaymns @I B pexuM KOPOTKOTO 3aMBIKAHMSI;
4. K nepexony monyins @11 B pe’kuM X010CTOro Xo0/1a.
Bepnplii otBet: 2. K 3ameaieHuto mpolecca noucka TOUkd MakCUMaJIbHOW MOIIIHOCTH;
3.B metone "Bo3myieHue u HabmoieHre", yMEHbIIIEHNE aMIUIUTY bl BOSMYIIIEHHS B CUTHAJIE
YIPaBJIEHUS PErYIATOPOM ITOCTOSHHOTO TOKA IPUBOJIUT
OtBerTsI:
1. K yckopeHnuto nmpolecca oucka TOUkd MakCUMaJIbHOW MOIIIHOCTH;
2. K 3ameyenuio mporecca moucka TOUKM MaKCUMaJIbHON MOIITHOCTH;
3. K nepexony moaymns @311 B pexuM KOPOTKOTO 3aMbIKAHMSI;
4. K nepexony monyinss @OII B pesxuM X0JI0CTOro X01a.
Bepnplii otBeT: 2. K 3ameaieHuto mpolecca noucka TOUkd MakCUMaJIbHOW MOIIIHOCTH;
4.B meroze "Bo3myiienue u HabmoaeHre", yBeTHUYEHNE aMIUIUTY Ibl BO3MYILIEHHUS B CUTHAJIE
YIPaBJIEHUS PETYIATOPOM IIOCTOSHHOTO TOKA IPUBOJIUT
OTBeThI:
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1. K yckopenuto nporecca moucka TOUKd MaKCUMaJIbHOW MOITHOCTH;
2. K 3ameyienuio mpoiecca moucka TOUKM MaKCUMaJIbHON MOITHOCTH;
3. K nepexony moaynst @11 B pexum KOPOTKOTO 3aMbIKAHUSI;
4. K nepexoay moayist @311 B peskuM X0JI0CTOTO X0a.
Bepusiit otBet: 1. K yckopenuio nporecca norucka TOUKd MaKCUMaJIbHOW MOIIHOCTH;

2. Komnerenuust/Uugukarop: N-3nk-7 [Ipumenser cnenuatn3npoBaHHOE POrPaMMHOE
obecrieueHue Mpu MPOSKTUPOBAHUH SIIEKTPUUECKUX U IJIEKTPOHHBIX aIapaToB

Bomnpocel, 3axanus

1.IToustue "Unrepuer Bemei" (10T). O6naunsiii 10T cepsuc ThingSpeak. CriocoOsr
opraHu3anuy oOMeHa JaHHBIMU MKy JaT4MKaMu U cepBucoM ThingSpeak. [Ipumepst uteHust
JIaHHBIX U3 cepBuca ThingSpeak.

2.IToustue "Unrepuer Bemeir" (10T). O6naunsiii 10T cepsuc ThingSpeak. Crioco6sr
opraHu3anuy 0OMeHa TaHHBIMU MEXIy JaT4ukaMu u cepBucoM ThingSpeak. [Ipumeps! 3anucu
JAHHBIX B cepBuc ThingSpeak.

3.3anaua

Hcnonp3ys clienyromue HCXoaHble JanHble: OyHKIMOHATBHBIA OJIOK OMHUCHIBAIOLINI Ma-
TemMatndeckyro Mojens cuitoBoit yuactu CTATKOMa, 6a3oBeiii ckpunt M- yHKIHH 1 O710K-
CXeMa alropuT™Ma YIpaBJICHUsL.

Heobxonumo:

a) Co3JaTh MMHTALMOHHYIO MOJIEIb Ha 0a3e 3alaHHOrO (PYHKIMOHATIBHOTO OJIOKa;

6) Co3nath cucteMy yIpaBlieHHs peryasTopoM Ha 6a3ze M-¢pyHKumu;

B) [TosyunTh qriarpaMmbl INIIKUX COCTABIISIFOIMX TOKOB B ITOIYIIPOBOHUKOBBIX MTPUO0-pax;
r) [ToyunTh Harpy304HYIO XapaKTePUCTHKY PETyJISTOPa;

1) Ionyauts 3aBucumocts KIIJ{ perysnsropa OT TOKa Harpy3KH.

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.KoappuuneHT MOImHOCTH 3TO
OTBeThI:
1. KOMIUIEKCHBIN TIOKA3aTellb, XapaKTEPU3YIOIINI IOTEPH SHEPTUN B MIEKTPOCETH,
00ycIioBJIeHHbIE (PAa30BBIMU U HEJIMHEHHBIMU NCKAKEHUSIMHU TOKA U HANPsHKEHUS B Harpys3Ke,
YHMCJIEHHO PaBHBIM OTHOIIEHHUIO AKTUBHOW MOIIHOCTH P Harpy3ku k €€ mojaHoW MOIIHOCTH S;
2. KOMIUIEKCHBIN NTOKAa3aTellb, XapaKTePU3yIOIINN OTEPU SHEPTUN B AJIEKTPOCETH,
00yCJIOBJIEHHbIE HEIMHEHHBIMHU HCKAXEHUSIMHU TOKA M HAIIPSDKEHUS B HAarpy3Ke, YUCIEHHO
PaBHBIM OTHOLIEHUIO aKTUBHOM MOIIHOCTH P Harpy3ku k e€ peakTHUBHOM MOIIHOCTH Q;
3. KOMIUIEKCHBIN TIOKa3aTellb, XapaKTEPU3YIOINI IOTEPH SHEPTUN B MJIEKTPOCETH,
00yCIIOBJIEHHbBIE (PA30BBIMU U HEJIMHEHHBIMU HCKAXEHUSIMU B HArpy3Ke, YUCIEHHO PaBHBII
OTHOLICHHIO PEAKTUBHOM MOIIHOCTH (Q Harpy3KH K €€ MOJIHOM MOLTHOCTH S;
4. KOMIUIEKCHBIN NTOKAa3aTellb, XapaKTePU3YIOIINN OTEPU SHEPTUN B AJIEKTPOCETH,
00ycioBieHHbIe (ha30BBIMU UCKaKEHUSIMU TOKA B Harpy3Ke, YUCIEHHO PABHBII OTHOIIEHUIO
AKTMBHOM MOIIHOCTH P Harpy3ku k €€ peakTHBHOW MOITHOCTH Q.
BepHblii 0TBET: 1. KOMIUIEKCHBIN 1T0OKa3aTeNb, XapaKTEPU3 YOI IOTEPU PHEPTUH B
ANEKTPOCETH, 00YCIOBIEHHbIE (PAa30BBIMU U HEIMHEHHBIMU UCKAXKEHUSIMHU TOKA U
HaIIpsDKEHUsS B HArpy3Ke, YUCIEHHO PaBHBIM OTHOLICHUIO aKTUBHOM MOIIHOCTH P
Harpy3ku K €€ IOJIHOW MOIIHOCTH S;
2.Kaxkoii U3 nepe4ynciaeHHbIX HICTOYHUKOB HEAKTUBHON MOILITHOCTH MCIIONb3YETCs AJIs €€
KOMITEHCAIINHU
OtBeThI:
1. ACUHXpOHHBIH IBUraTelb;
2. CUHXpOHHBI! ABUTaTe b pabOTAIONINI HA XOIOCTOM XOY;
3. BeimpsMurennb ¢ EeMKOCTHOM Harpy3Kou;
4. Hu onvH U3 NEpEYUCIICHHBIX.
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Bepubiii otBet: 2. CHHXpOHHBIN ABUraTeIh pabOTAIOLINI HA XOJIOCTOM XOAY;
3.CTATKOM »st0
OTtBeThI:

1. ycTpONCTBO BBIIIOJIHEHHOE Ha OCHOBE ITOJHOCTBIO YIIPABIIAEMBIX ITOJIYIIPOBOJIHUKOBBIX

npubopax 1mo cxeme mpeodpazoBarTets HAIPHKCHUS;

2. yCTPOMCTBO BBHIIIOJIHEHHOE HA OCHOBE TPAJIULIMOHHBIX THPUCTOPOB I10 CXEME

peoOpaszoBarest TOKa;

3. yCTpPOHCTBO BBIIIOJIHEHHOE Ha OCHOBE HEYIIPABIISIEMBIX CHIIOBBIX IOJIYIIPOBOAHUKOBBIX

npubopax 1mo cxeme nmpeodpazoBarTets HAIPSHKCHUS;

4. ycTpOICTBO BBIIIOJHEHHOE Ha OCHOBE JMOOB II0 CXeMe NpeoOpa3zoBaTess HallpsKEeHHSL.
BepHuriit otBeT: 1. yCTpOHCTBO BBIIOJHEHHOE HA OCHOBE MOJTHOCTBIO YIPABIISEMbIX
MOJTyIIPOBOJIHUKOBBIX ITPUOOpax MO cXeMe MpeodpazoBaTess HalpsKeHMs,

4.BennuuHa peakTUBHON MOLIHOCTH OIIPEAEIAETCS
OTtBeTsI:

1. MomHoCThI0, NEPEHOCUMOM NIEPBOM TapMOHUKOM TOKA OTCTAIOIICH OT HAIIPSHKEHUS CETH Ha

90°;

2. MOIHOCTHI0, TEPEHOCUMON TIEPBOI TAPMOHUKOM TOKa CHH(pa3HOW C HANIPSHKEHUEM CETH;

3. Mo1HOCTBI0, IEPEHOCUMOMN NTEPBOM FapMOHUKOM TOKA OTCTAIOLIEH MU ONEPEKaA0IEH

HanpspkeHue cetu Ha 907

4. CyMMapHO{ MOIIHOCTBIO IIEPEHOCUMOM BBICIIMMH FaPMOHUKAMHU TOKA.

BepHnbplii otBeT: 3. MOIIHOCTBIO, IEPEHOCUMOMN NIEPBOM TAPMOHUKON TOKA OTCTAIOIIEH MU
omnepexaroiei HanpsbkeHue cetu Ha 90°;

3. Komnerenuus/Muaukarop: NJ1-3nk-s [Ipumensier HaBbiku odopmieHus u popmupyer
JJIEMEHTHI TEXHUYECKOW JJOKYMEHTAIIMH Ha IPOCKTUPYEMBIE SJIEKTPOTEXHHYECKUE YCTPOICTBA

Bomnpocel, 3axanus
1.ITouck Touku MakcumanabHOU MomHocTr OII1. Metoa Bo3MyIeHHs U HAOIIOICHUSI.
2.CxeMbl CUJIOBBIX 3JIEKTPOHHBIX IpeoOpazoBateneit g @OI1. CornacoBaHue ¢ ceTbro
[IEPEMEHHOT0 TOKaA.
3.Kakue MeTozb! yrpaBieHUs UCIIOJIb3YIOTCS B CTATHUECKUX KOMIIEHCATOPax U aKTUBHBIX
bunbTpax?
4.Iloka3zaTenu KayecTBa 3J1€KTporIHEpruu. [IpuunHbl yXy/leHus KayecTBa 3JeKTPOIHEPTUH.
5.Crioco6b1 KOMITEHCALUU PeaKTUBHON MOIIHOCTU M (PUIBTPALIMM TAPMOHHUK.
6.CxeMbl aKTUBHBIX U THOPUAHBIX (PUITBTPOB.
7 ITpuHIMIBI TOCTPOEHUS THOKHMX JIMHUIM AnekTponepeaayr. OObeMHEHHBIN PeryysTop
Ka4eCTBA JJIEKTPOIHEPTUU.
8 IIpuHIMIIBI TOCTPOEHUs THOKHUX JIMHUM AJIeKTpornepeiadl Y HUBEpCAIbHbIA KOHIUIOHED
CeTH.
9.BnusiHue BRICIIMX FapMOHMK TOKA U HAIIPSKEHUS Ha 3JIEKTPOIHEPIreTUYECKUE CUCTEMBI.
10.3agaua
s Matlab-monenu monyns @311 ¢ nepemenHoit ocBemenHocThio. Co3maiite ThingSpeak-
KaHaJ i1 0TOOpa)keHUs U XpaHEeHUsI TaHHBIX O TOKe U HampsbkeHun Moy OOI1. Ha
crpanune ThingSpeak-kanana, HacTpoiiTe 0TOOpakeHue rpaduka MOITHOCTH Ha BBIXO/IE
Moy OOII.
11.3apaua

s Matlab-monmenu cucteMsl, COCTOSAIIEH U3 ABYX MapauIeIbHO COSTUHEHHBIX IETTOYEK U3 4-

X mocienoBaTenbHo BKIroYeHHbIX Moaynei @OI1. Coznaiite ThingSpeak-kanan, rae Oynet
0TOOpaXXaThCs TEKYIIEE 3HAYCHUE MOIIIHOCTH, TCHEPUPYEMOH KaXKI0M U3 IIEMOYEK
MOCJIEIOBATEIbHO COeMHEHHBIX Moayield DI, a Takke npeaynpexaeHue o TOM, 4TO
MIPOM3OIILIO 3aTEMHEHNE OTHOTO U3 Moyei DIII.

12.3apaua



st Matlab-monenu monyns @OI1. Coznaiite ThingSpeak-kanan mist oToOpaskeHus U
XpaHEHHS JaHHBIX O TOKE, HAPSIKEHUH, OCBEIIICHHOCTH U TemnepaTtype moayis @OI1. Ha
ctpanunie ThingSpeak-kanana, HacTpolTe IpeayNPEKICHNE CATHATH3UPYIOIIEE O TOM, YTO
pou3onuia aerpaganus xapakrepuctuk moayns OOI1 Gonee uem Ha 5%.

MarepuaJbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUMH

1.Haun6onee adpdextuBHO Mo 0TOOpY MortHOCTH OT DIII sBisieTcst
OTtBeThI:

1. Cucrema ¢ IEHTpAJIbHBIM UHBEPTOPOM;

2. CucreMa ¢ MOJTyJTbHBIMH HHBEPTOPAMU;

3. CucreMa ¢ MHBEpTOpaMu pabOTAIOIIUMU Ha IETI0YKY MOCIIeI0BATEIbHO COeIMHEHHBIX

MOJYJIEH;

4. Het npaBUIBHOTO OTBETA.
Bepnplii otBeT: 2. Cuctema ¢ MOYJIbHBIMU UHBEPTOPAMU;

2. J1ns cTabmiM3anuy mapamMeTpoB JEKTPOIHEPTUHU Ha BBIXO/Ie TeHepaTopa BDY,

UCIIOJIb3YIOTCS
OTtBeTsI:

1. IToBpIIatOIIK PEryyisaTOp MOCTOSHHOTO TOKA;

2. IloHnKarmui peryasTop MOCTOSIHHOIO TOKa;

3. UuBeprop;

4. YnpaBiisieMblid UM HE YIIPABJISEMbIN BbIIPSIMUTEb BMECTE C MTHBEPTOPOM.
BepHnbplii oTBeT: 4. YripaBisieMblil WM HE YIIPaBIISIEMbIH BBIIPSIMUTENb BMECTE C
WHBEPTOPOM.

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PELICHUH

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "06a30Boro"
yYpOBHS. BOJIBIIMHCTBO OTBETOB JjaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeIMOIHEHA B paMKax "Moporosoro"”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BHINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTIO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMIOJIHEHA WX BHITIOTHEHA
MIPEUMYIIICCTBEHHO HETPABUIHLHO

1I1. Ilpaguna évicmaenenusn umo20680i OYeHKU no Kypcy

OreHKa 3a Kypc BBICTaBIISIETCS KaK cpeHee apu(PpMETHUECKOE U3 OIICHKH 3a TEKYIIHH KOHTPOJIb U
OIICHKHU 32 MPOMEXYTOYHYIO aTTECTALNIO
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
8 cemecTp
®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP
3amuTa KypcoBOIro MPOEKTa MPOU3BOIUTCS B BUE MMPE3CHTAINH 110 BBIMIOJIHEHHOMN paboTe
II. Onucanue wkanvl oueHuBanus
Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Pabota BeIIONIHEHA B paMKax "MPOABHHYTOTO'

'

YpPOBHA. OTBeTHI JaHbl BEPHO, YCTKO C(I)OpMYJ'II/IpOBaHHLIC 0COOEHHOCTHU IMPaKTUUICCKUX peH_IeHI/Iﬁ

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OI_IGHKa 3a KypPC BBICTABJISICTCA KaK CPEAHEC apI/I(i)MeTI/I‘leCKOG U3 OIICHKHU 3a TCKYHlHﬁ KOHTPOJIb
OLICHKH 3a TPOMCKYTOYHYIO aTTCCTAL[UIO

u
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