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Pabouas nporpaMma JUCHMIUINHBL
ABTOMAaTH3HPOBaHHBIN NPHBOJ

HaumeHoeaHue

Paszpabotana B coorBercTBUU ¢ OC BO HUTY «MUCHCx»:

CaMOoCTOATEIHHO YCTaHABIMBAEMbIi 00pa30BaTeNbHBIN CTAHIAPT BHICIIIET0 00pa3oBaHus - OakagaBpHar
®denepa’dbHOC  TOCYAapCTBEHHOE ABTOHOMHOE  OOpa3oBAaTElIbHOC  YYPEKICHHE  BBICHICTO  OOpa30BaHHS
«HauuonanbHbIl HccaeaoBaTeNnbckuil TexHoaornueckuii yuusepcurer «MUCHC» 1o HampaBieHUI0 MOATOTOBKH
13.03.02 DnexTposHepreTHka 1 eKTpoTexHuKa (tipuka3 ot 05.03.2020 r. Ne 95 0.8.)

CocrapiieHa Ha oCHOBaHWH y4eOHoTO0 1u1ana 2017 roaa Habopa:

13.03.02 DnexTpodHepreTHKa u AIEKTPOTEXHUKA,
IIpodwmie: DneKTponpuBOJ M aBTOMAaTHKa, YTBEpKIeHHOro VYueHeiM coBetoM CTU HUTY «MUCuCy»
22.06.2020 r., mpoToxoa Ne 23.

Pabouas nmporpamma oj00peHa Ha 3acefaHuu Kadeaps
ABTOMaTHU3UPOBAHHBIX U HH()OPMALMOHHBIX CUCTEM YIPaBJICHUS

Haumenosanue kageopol

IIpotokon ot «08» mronst 2020 r. Ne 05.

A

1.0. 3aB. Kadepoit AUCY /U AW Tnynienko
" avopesuantypa HauMeno8anus Kapeopel noonucey 0. Damunus
«08» mrons 2020 r.
‘/
PykoBoautens OITOII BO /A\ 1
1.0. 3aB. kadenpoit AUCY, kanaunat [ VA
TEXHUYECKUX HAYK, JOLEHT 'j:,/ L/ AMN. T'nymienko
00JIDICHOCHTb,  YY.CIN., VU.36. noonuce H.0. Damunus

«08» mrons 2020 1.



1. HEJIM OCBOEHMA

Ilenp AMCUMIUIMHBEI — TIONy4eHHE CTyOCHTaMH 3HAHMU IJI BBIOJIHEHMS pacdeTOB INPH BHIOOPE CHIOBBIX H
YIPaBJIAIOUIMX 3JIEMEHTOB aBTOMAaTU3UPOBAHHOIO 3JIEKTPOIIPUBO/IA, COCTABICHUS MIPUHIUITUAIBHBIX CXeM, paboThl CO
CHELHAIN3UPOBAHHBIM NPOrpaMMHBIM oOecrieueHrneM, (GOpPMUPOBAHHE y CTYAEHTOB 3HAHWH, YMEHHH M HABBIKOB B
00acTH BBIIIOJHEHUS! W3MEPEHUH, BBHIOOpA CHJIOBBIX JJIEMEHTOB, pa3padOTKH CHCTEM YIpaBlICHHS M HaJaJKd
aBTOMAaTU3MPOBAHHOI'O JIEKTPOIIPUBO/IA.

3anaun TUCUMIUIMHBL

MOJIyYeHHE CTYIACHTaMH OCHOBHBIX 3HAHHMH B 00JacTH aBTOMAaTH3MPOBAaHHOTO NPHBOJA, HEOOXOAMUMBIX NS PELICHUS
MIPUKJIAIHBIX 33]a4.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOM ITIPOT'PAMMBbI

Huxn (pasgen) OIL: | OTI

2.1 TpeGoBanusi K IpeABAPUTEIbHOI MOAT0TOBKE 00y4al01erocs:

2.1.1 | Teopus 3neKTponpHUBOIa

2.1.2 | IlpoekTHpoBaHHE CHCTEM aBTOMAaTHU3UPOBAHHOTO MPUBOJIA

2.2 Ill/ICIII/[l'[JII/[HI)I U MPAKTHKH, VI KOTOPBIX OCBOCHHUE JAHHOM JUCUMIIJIMHBI HeOﬁXO}II/IMO KakKk
npeaumecTsyruiee:

2.2.1 | IIpoeKTHBIH NPAKTHKYM

3. ”HAUKATOPHI ®OPMUPOBAHW A KOMIIETEHIIH,
COBMEHIEHHBIE C PE3YJbBTATAMM OBYYEHUSA 110 JUCIUITJIMHE

YK-2: CnocobeH:

- aHAJM3HPOBATH MPOAYKUHUIO, MPOIECCHI M CUCTEMBI;

- CTABHTb 321244 B 00/1aCTH, COOTBETCTBYIOLIEi NPOQUIII0 NOATOTOBKH;

- l'[pI/[MeHS[TB CI/ICTCMHLIﬁ moaxona K pemenmo MOCTABJICHHBIX 3aa4 ¢ IOMOIIbIO COOTBCTCTBy]OIlIHX
AHAJTNUTHYIECKHX, BLIYHCIUTEILHBIX H IKCIEPUMEHTAIbHBIX METO0B

3HaTh: —

YMeTs: YK-2-Y1 YMerb ocylecTBIsATh MaTEMaTHYECKYIO 1 HHPOPMALTMOHHYIO IIOCTAHOBKY 33734
aBTOMAaTH3MPOBAHHOTO MPHUBOJA, BHITIOIHITH aHAIHN3 M CHHTE3 CUCTEM aBTOMATH3MPOBAHHOTO PHUBOAA

Bmagers: | —

YK-4: Cnocoden:

- OCYHIECTBJIATH MOUCK JTUTEPATYPbI, KPHTHYECKH HCII0JIb3YsI HAy4Hble 0a3bl JaHHBIX, podeccHoHAILHbIE
CTAHAAPTHI U PerjaMeHTbl, HOPMbI 0€30aCHOCTH U APyrHe HCTOYHHKH HHoOpManuu;

- OCYLIECTBJIATH MOUCK, KPUTHYECKUI aHAIN3 M CHHTe3 MHpOpPMALUH;

- OCYLIECTBJISATH MOAe/IMPOBaHNe, AHAJIM3 U IKCIIEPUMEHTAJIbHbIE HCCIeJ0BAHMSI /sl pellleHusi npodJjeM B
npogeccHOHATbHOM 00J1aCTH

3HaTb: VK-4-31 3HaTh METOJbI MATEMATUUECKOTO MOAEIUPOBAHHS, TEOPETUUECKOTO U SKCIIEPUMEHTAIbHOIO
HCCIE0BAHUS ISl pellieHHs 3a1a4 aBTOMAaTH3UPOBAHHOIO 3JEKTPONPHBOIA
YMerTs: VK-4-V1 YMeTh caMOCTOSTENBHO NIPUOOPETATh 3HaHUA B 001aCTH 3JEKTPONPUBOJA C UCIIOIb30BAHUEM

Pa3Ho00pa3HBIX HCTOYHUKOB HH(OpMAIIMHY, B TOM YHCIIEe HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX U3JAHUN U
peCypcoB; OCYLIECTBILSIT COOp, aHATU3 U CUCTEMATH3ALNI0 HAYYHO-TEXHUUECKOH nH(opMau

Brnaners: | YK-4-B1 Brnagets HaBBIKOM MOJIETMPOBAHHS 1 IPOSKTUPOBAHUS CHCTEM aBTOMATH3UPOBAHHOTO
AJIEKTPONPHUBOJIA MOCTOSHHOTO ¥ IEPEMEHHOI0 TOKa

IIK-1: Cnocoben:

PACCYUTBIBATL PesKHUMBbI Pa60ThI 00bEKTOB NPOdeccHOHAILHOI AeTeIbHOCTH;

NPHMEHSITh MeTObl M TeXHHYEeCKHe CPeICTBA IKCIIYaTAIIHOHHBIX HCIIBITAHUI M IMATHOCTHKH
3JIEKTPOHEPIreTHYeCKOro U 3JIEKTPOTEXHHYeCKOro 000pyA0BAHN;

OLICHHBAThL TEXHHYECKOE COCTOSTHHE H 0CTATOUYHBII pecypc 000pyA0BaHMus;

COCTaBJISATh H 0()OPMIIATH THIIOBYI0 TEXHUYECKYIO JOKYMEHTALUIO;

onpeaeJsTh HapaMeTpbl 000py10BaHHs 00bEeKTOB MPO()ecCHOHATLHOI JesiTeIbHOCTH;

o0ecre4ynBaTh TpedyeMble pe:KUMbI Pa00Thl 00beKTOB P0G eCCHOHATLHOI JesiTeIbHOCTH H 32JaHHbIE
napaMeTphbl TeXHOJOrH4ecKoro npomecca;

Y4acTBOBATh B BbIINIOTHEHHH PEMOHTOB 000py/10BaHUS 110 32JaHHON MeTOJUKe;

COCTABJIATH 3afBKU HA 000pyJ0BaHNie U 3aNIACHbIE YACTH U NMOATOTABINBATh TEXHHYECKYI0 JOKYMEHTAIIMIO Ha
PEMOHT.

3HaTh:

YMmeTs: ITK-1-Y1 YMeTh paccUuThIBATh PEKUMBI pAOOTHI ABTOMAaTH3UPOBAHHOTO MPHBOIA

BJ'IaI[eTI)Z I1K-1-B1 BJ'IaI[eTI) HaBbIKOM OIIPCACICHUS HCO6XOL[I/IMI>IX napaMeTpoOB CUCTEM aBTOMATU3HUPOBAHHOI'O
IIpuBOJAa




4. CTPYKTYPA U COJAEP)KAHUE

Jlutepatypa u
Kon HanmeHoBaHuMe pa3nenoB H TeM KoaunuecTBo
SAHSTHSI /BYA 3AHSTHS/ Cemectp wacoB Komnerenunu| 3jexktponnsie |[Ipumeuanue
pecypchl
Paznen 1. DnexTponpusos
MeXaHU3MOB Pa3JIHYHOI
KOHCTPYKIIMH.
1.1 DJEeKTPONPUBOJL MEXaHU3MOB 7 1 VK-4-31 J1.1
HenpepbIBHOTO AercTBus. /JIek/ 112
J13
1.2 |DnexkTponpuBO] MEXaHU3MOB 7 1 YK-4-31 J1.1
MO3UIIMOHHOTO THMa. /JIek/ J1.2
J13
1.3 |TIpopaboTKa JIEKIIHOHHOTO 7 9 YK-2-V1 J1.1
matepuana. CaMocTOATENbHOE VYK-4-31 Jq12
n3ydenue jureparypsl. [loaroroska YK-4-V1 JT13
1a60paTOPHBIM 3aHITUSIM. YK-4-B1 J2.1
BrinonHenye gomanrHero 3agaHus IIK-1-V1 J12.2
/Cp/ IIK-1-B1 J3.1
21
Paznen 2. DaekTponpuBoabl
IIHPOKOr0 MPUMEHEHH.
2.1  |TupucropHBIE U TPAH3UCTOPHBIE 7 1 VK-4-31 J1.1
3JIEKTPONPUBO/IBI TIOCTOSHHOTO TOKA. 1.2
/J1ex/ J13
2.2 |OnekTponpuBOJ IIEPEMEHHOTO TOKA C 7 1 YK-4-31 J1.1
npeoOpazoBaTessiMUA 4acToThl. /JIex/ 112
J13
2.3 |MaremaTtnueckoe MOAETUPOBAHUE 7 4 YK-2-V1 J122
ACMHXPOHHOT'O KOPOTKO3aMKHYTOI'O VK-4-Bl J13.1
JBHUTATENS B HETIOABIKHOM
cucreMe koopauHar. /JIp/
2.4 |Cucrema ITY-AJl. BektopHoe 7 2 VK-4-31 J1.1
ynpasienue. /Jlex/ Jq12
JT13
J12.1
2.5 |Maremarnueckoe MOJEIUPOBaHNE 7 4 YK-2-V1 122
ACHHXPOHHOTO KOPOTKO3aMKHYTOTO YK-4-B1 JI3.1
JIBUTATENIs BO Bpalllaoiencs
cucreme koopaunar. /JIp/
2.6 |Cucrema IT4-A/I. [Ipsmoe 7 2 YK-4-31 J1.1
ynpagnenue momeHToM (DTC). /Jlex/ 112
J13
2.7 |DnexTponpUBOIBI C CHHXPOHHBIMH 7 1 VK-4-31 J1.1
nBurarenasmu. /Jlex/ J12
J13
2.8  |[IpopaboTKa JIEKIIHOHHOTO 7 9 YK-2-V1 J1.1
matepuana. CaMoCTOATENbHOE VYK-4-31 Jq12
n3ydenue jureparypsl. [loaroroska k YK-4-V1 JT13
1a60paTOPHBIM 3aHITHUSIM. YK-4-B1 J2.1
BrinonHuenue gomaurHero 3agaHus IIK-1-V1 J12.2
/Cp/ IIK-1-B1 J3.1
21
Paznen 3. DaexTponpuBoabl
CHENHATbHOI0 HA3HAYEHHUS.
3.1  |Kackagable cxembl. MammHbt 7 1 YK-4-31 J1.1
nBoitHOrO NuTaHus. /JIex/ J1.2
J13
3.2 |TupucropHsie npeoOpazoBaTeIn 7 1 VK-4-31 J1.1
HanpspkeHust. /Jlex/ 112
J13
3.3 |DnekTponpuBoIbI ¢ 0HO(MA3HBIMU 7 1 VK-4-31 J1.1
ACHUHXPOHHBIMU JIBUTaTensmMu. /JIex/ J12
J13
3.4  |OnekTponpUBOAbI C BEHTUWIbHBIMU 7 1 YK-4-31 J1.1




aBurarensMu. /Jlex/ J1.2
J13

3.5 |Maremarnueckoe MOAETUPOBAHUE 7 4 YK-2-V1 J122
BEHTUJIBHOIO ABUTaTEINS B YK-4-B1 JI13.1
HETIOJBIDKHON CHCTeMe KOOPANHAT.

/p/

3.6 |Maremarnueckoe MOAETUPOBAHUE 7 5 YK-2-V1 J122
BEHTUIBHOIO ABUTATENS BO YK-4-B1 JI13.1
BPAIIAIOIIEHCS CUCTeMe KOOPANHAT.

/p/

3.7  |IIpopaboTKa JIEKIIMOHHOTO 7 10 YK-2-V1 J1.1
Matepuana. CaMoCTOsATENbHOE YK-4-31 J12
n3ydenue nurepatypsl. [loaroroska VK-4-V1 Jq13
1a00paTOPHBIM 3aHSTHSIM. YK-4-B1 J2.1
Brimonnenue qoManiHero 3agaHus TIK-1-Y1 J22
/Cp/ [1K-1-B1 J3.1

o1
Paznen 4. Tunosble cucTeMbl
ABTOMATHU3HPOBAHHOIO IPHBOJA.

4.1 |TumoBbIe CUCTEMBI PETYIHUPOBAHUS B 7 1 VK-4-31 J1.1

cucreMax apromarusanuu. /Jlex/ 1.2
J13

4.2  |TumnoBble CUCTEMBI OrPaHUYEHHUS 7 1 YK-4-31 J1.1
KOOpJHMHAT B CUCTEMaxX JT12
aBroMaruzauui. /JIex/ J13

4.3  |TunoBble KOHCTPYKTUBHbIE PEIICHUS 7 1 YK-4-31 J1.1
CHCTEM OTpaHHUYEHUS] KOOPANUHAT. J12
/Jlex/ J13

4.4  |KoHTpONB M TUATHOCTHKA; 7 1 VK-4-31 J1.1
HAJI©KHOCTD; Pe3ePBHUPOBAHUE; 1.2
HaJIaJIKa dJIeKTponpuBoa. /JIek/ J13

4.5 |IIpopaboTKa JEKIHOHHOTO 7 10 YK-2-V1 J1.1
Matepuana. CaMoCTOsATENbHOE YK-4-31 JT12
n3ydenue nurepatypsl. [loaroroska VK-4-V1 Jq13
1a00paTOPHBIM 3aHSTHSIM. YK-4-B1 J2.1
Brimonnenue qoManiHero 3agaHus TIK-1-Y1 J22
/Cp/ [1K-1-B1 J3.1

01

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. Bonnpocsl /11 caMOCTOSITe/IbHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ olleHKOIH)

DK3aMeH He MPEeTyCMOTPEeH

5.2. Ilepeyens paGoT, BHINOJIHSEMbIX 110 IMCHUIJIHHE

HO JUCHUIIIINHE l'[pe)lycMOTpeHO: BBIIIOJIHCHUEC JOMAIIHETO 3aJlaHus,; BBIIIOJIHCHUEC U 3allluTa 4 Ha60paT0pHLIX pa60T
DI3.1].

HJomamnee 3aganune (YK-4-31; VK-4-V1; VK-4-B1; T[1K-1-Y1; [1K-1-B1).

1. Pacuer u BbIOOp aBuratens mus ADIL. HeobGxoaumo mpeaBapuTenbHO BbIOpaTh ABUraTelb, HOAOOpaTb K HEMY
pPEeIyKTOp, HPOBEPUT IBHIaTeNb IO HKBHBAJICHTHOMY MOMEHTY M IpU HEOOXOOMMOCTH BBIOpaTh apyrod. K
BBIOpaHHOMY JBHTaTEINO ogobpars IT4.

2. Cunre3 cucrembl ympaeieHus. HeoOxoaumo paspabortath (yHkumonanapHyto cxemy ADII, maB oGocHOBaHUE ee
BbIOOpA, U COCTaBUTb COOTBEICTBYIOLIYIO CTPYKTYPHYIO CX€My. 3aT€M pacCUUTHIBAIOTCS IapaMeTpbl OOBEKTa
perynupoBaHusl, IPUBEICHHBIE HAa CTPYKTYPHOH CXeMe, U BBIOIHACTCS CUHTE3 PETyIISTOPOB.

3. Pacuer nepexoansix mpoueccos. 1o cTpykTypHOI cxeMe U pe3ylbTaTaM pacueToB cocTaBisiercss Moaens s 11K, ¢
KOTOpO# CHUMaroTcs rpaduKd HW3MEHEHHUs peryiupyembix koopauHaT JI1 B TeueHun mnepexogHoro mporecca. [lo
rpadKaM OIICHMBAIOTCSA (DAaKTHUESCKHE ITOKA3aTeNI KadyecTBa PEryaHpoBaHMs. I[IpH HEYHOBIETBOPHTEIEHOM HX
COOTHOUICHWH! C 3aJaHHBIMH M3MEHSIOT HACTPOMKH PETYISATOPOB, 3aKOHBI PETYINPOBAHUS WM CTPYKTYPY CHCTEMBI
YIPaBIEHHs], 10CIIE YETO BHOBb BBINOJIHAIOT PacueT NEPEXOAHBIX IPOLECCOB.

Bomnpocs! mis 3amutsel noMarisero 3ananus (YK-4-31; YK-4-B1):

1. Tlepeunciute BO3MOXKHBIE CIIOCOOBI PErYIUPOBAHUS ITPU BEKTOPHOM YIPABICHAN ACHHXPOHHOTO MPHBOJIA.
2. Ilepeunciure JOCTOMHCTBA M HEAOCTATKH BEKTOPHOTO PETYIHPOBAHHS.

3. Ilepeuncnute COBPEMEHHBIE METO/IbI YIIPABICHHUS ACHHXPOHHBIM JIEKTPONPHBOIOM.




4. CTpyKTypHas cXeMa CUCTEeMbl BEKTOPHOT'O YNPABJICHUS ACUHXPOHHBIM 3JIEKTPOIIPUBOIOM.

5. ObnacT MpUMEHEHHUs] ACHHXPOHHBIX 3JIEKTPOIIPHBOIOB C BEKTOPHBIM YIIPABICHHUEM.

6. CpaBHUTE peryJupoBaHME CHCTEMbl BEKTOPHOTO PETYJIMPOBAHUS ACHHXPOHHOTO 3JIEKTPONPUBOJA C IPYTUMHU
ITOPUTMaMHU yIIPaBICHUS

7. MexaHuueckasi XapakTepUCTHKa aCHHXPOHHOT'O 3JIEKTPOIIPUBO/IA C BEKTOPHBIM YIIPABICHUEM.

8. CpaBHUTE MEXaHWYECKHE XapaKTEPUCTHKH ACHHXPOHHOI'O 3JEKTPONPUBOJA C BEKTOPHBIM YIPABICHUEM WU IPH
CKaJISIPHOM YIPaBJICHUH.

9. IIpOKOMMEHTUPYHTE CTATUUECKUE XapaKTepUCTUKU AJl.

10. ITepeuncaure 1OCTOMHCTBA U HEAOCTATKU NMPUBOAA C MPSIMBIM YIIPaBJIEHHEM MOMEHTA.

11. CpaBHHTE peryJupoBaHUE CUCTEMBI C IIPSIMBIM YIIPaBJIEHHEM MOMEHTA C JPYTUMHU aJITOPUTMAaMU YIPaBJICHUS.

12. Hanummre ypaBHEHHE IEKTPOMArHUTHOIO MOMEHTA JUIsl PETYJIMPOBaHUS C NPSAMBIM YIPaBICHUEM MOMEHTa
ACMHXPOHHOT'O MIPUBOJIA.

13. Kak MOXHO onpeeuTh NapaMeTpbl CXeMbI 3aMeIeHHsI [0 MAaCIOPTHBIM JJaHHBIM ACUHXPOHHOTO ABUraTens?

14. Hanmmmre ypaBHeHus ais noacucremsl Torque & Flux calculator (Beruucnurens MOMEHTa M MOTOKOCLETUICHNS)
MOJIEJIU CUCTEMBI C TIPSAMBIM YIIPaBIEHHEM MOMEHTA.

15. IIpokommenTHpyiite mojacucremy Flux sector seeker (Onpenenurens CeKTOpa NOTOKOCIEIIIEHUS CTaTOPa) CUCTEMBbI
C TIPSIMBIM YIpaBJIEHHEM MOMEHTA.

16. IIpokoMMeHTHpYITE Irpa ik BpEMEHHON 3aBUCHMOCTH MOMEHTA B CUCTEMBI C IIPSIMBIM YIIPaBJICHUEM MOMEHTA.

17. TIpokoMMeHTHpY#TE Tpad K BpEMEHHON 3aBUCHMOCTH TOKa CTATOPa B CUCTEMBI C TIPSMBIM YIIPaBICHHEM MOMEHTA.
18. IlpoxoMMeHTUpYiHTE TpadUK BPEMEHHOH 3aBUCHUMOCTH HAlpsDKEHHsI B 3BEHE IOCTOSHHOTO TOKAa CHCTEMBI C
IIPSIMBIM YIIPABJICHUEM MOMEHTA.

19. Ilepeuncnute TUIBI IpeoOpa3oBaTeneil YacTOTHI.

20. CtpyKTypHasi cxeMa CUCTEMBI C MPSIMBIM yIIPaBICHHEM MOMEHTA.

21. Kakye acCHHXpOHHBIE JIBUTATENIN IPUMEHSIOTCA U paboTe ¢ npeodpa3oBaTesieM 4acTOThI?

22. B kakux cirydasx MpuMeHsIeTCsI IpephIBaTeNb B 3B€HE TIOCTOSIHHOTO TOKa?

23. O6bscuute npuHnun IR- koMneHcanuu.

24. IlepeuncnuTe BCTPOCHHBIE 3aIUTHBIE (DyHKIMK IPe0Opa3oBaTes Y4aCTOThL.

25. Jlnsg dYero NpHMEHSIOT CHHYCOWalbHbIC (WIBTPBI B CHCTEMax MpeoOpa3oBarellb YacTOThl - ACHHXPOHHBIN
JIBUTATEIH?

Jlabopatophnas pabora Ne 1 (YK-4-31; YK-2-V1; YK-4-B1).

MaremMaTHyeckoe MOJCTUPOBAHHE ACHHXPOHHOTO KOPOTKO3aMKHYTOTO JBUTAaTels B HEMOABW)KHOH cHCTeMe
KOOP/IMHAT.

Bomnpocsr mist 3amuts (YK-4-31):

1. O6o6uIeHHas cucTeMa ypaBHEHUM AJIs ONUCAHHS ACUHXPOHHOMN MAallIMHBL.

2. Cucrema ypaBHeHwuit 1ist onrcanns AK3.

3. Cucrema ypaBHeHuit 11 onucanus AK3 B HEIOABIKHON CHCTEMe KOOPIUHAT.

4. Cucrema ypaBHeHui s onrcanust AK3 B HEMOABMKHOM CHCTEME KOOPIMHAT B OTIepaToOpHOM Gopme.

Jlabopatophas pabora Ne 2 (YK-4-31; YK-2-V1; YK-4-B1).

MaremMaTHyeckoe MOJESIMPOBAaHHE ACHHXPOHHOTO KOPOTKO3aMKHYTOTO [BHTATeNlsi BO BpallaloIleicss cucreme
KOOpPJMHAT.

Bormpocsr mst 3amuts! (YK-4-31):

1) ®yHKIMOHATIBHASL CXEMa ACHHXPOHHOTO AJIEKTPONPHBOAA.

2) Paznmuumst B MaTemaTtraeckoM onmcannu AK3 nmpu HENmoABMKHON M BpaIIaroeiics cucTeMe KOOPANHAT.

3) IIpeoOpazoBarenu KOOpAUHAT U ¢a3.

Jlabopatopnas pabora Ne 3 (YK-4-31; YK-2-V1; YK-4-B1).

MareMaTHIecKoe MOJIETHPOBAaHHE BEHTUIILHOTO JIBUTATENs B HETIOJBIKHON CHCTEMe KOOpANHAT.
Bomnpocsr mist 3amuts! (YK-4-31):

1. CucreMa ypaBHEHHH JUTs ONIMCAHUS CHHXPOHHOTO JIBUTATENsl HA MOCTOSHHBIX MarHATAaX.

2. Cucrema ypaBHeHH 1i1s onricanust BM B HENOJBM)XHOW cHCTEME KOOPIMHAT.

3. Cucrema ypaBHenuii uist onucanus CITIM B HENOJABIKHOM CHCTEME KOOPIHHAT B ONIEpaTopHOr Gopme.

JlabopatopHas pabora Ne 4 (YK-4-31; YK-2-V1; YK-4-B1).

MaremaTndeckoe MOJICIMPOBaHNE BEHTUIIBHOTO JABUIATEINs BO Bpallaroleiics cucTeMe KOOpIMHAT.
Bomnpocsr mist 3amuts (YK-4-31):

1. Cuctema ypaBHEHHH 17151 ONMCAHKUS CHHXPOHHOTO JBUraTelsl HA IIOCTOSHHBIX MarHUTAaX.

2. Cucrema ypaBHeHuH Juis onucanust BM Bo Bpaatoreiicss cucreMe KOOpAnHAT.

3. Cucrema ypasaennii 1iist orcanust CIIIM Bo Bpamaromieiics cucteMe KOOpIHAT.

5.3. OueHo4YHbIe MATEPHAJIBI, HCIOJIB3YeMble /LISl IK3aMeHa (onucaHue OWJIeTOB, TECTOB H T.II.)

DK3aMeH He MPEeTyCMOTPEeH

5.4. MeToauKa OLleHKH OCBOEHMSI THCHUILIHHbBI




DopMoii MPOMEKYTOUHOH aTTecTannu sABisiercs 3a4€T B 7 cemectpe. [Ipomexyrounast arrectarusi IpOBOJUTCS 110
pe3yabTaTaM TeKyIero KOHTpouIs (BHIIOJIHEHHS 00y4JaroluMICs JOMAITHETO 3a1aHus U BBITIOJHEHUS U 3alUThI
YeThIpeX JIAOOPATOPHBIX padoT).

OreHKa «3a4TeHO» BBICTABIISIETCA B Cllydae, eciiu 00yJaroluiicss UMeeT OLUEHKY «3a4T€HO» 110 BCEM BHJaM TEKYIIEro
KOHTPOJISL.

O1eHKa «HE3aUTEHO» BHICTABISIETCS B CIIydae, €ClIM 00YJaIOIIUICs IMEET OLIEHKY «HE 3a4TE€HO» 10 OJTHOMY Wi Oojee
BUJIaM TEKYILETO KOHTPOJIS.

KpuTepun onieHMBaHNus 10MALIHET0 3aIaHUS:

«3adTeHO»

JloMaliHee 3aaHHE BBINOJIHEHO Oe3 OIIMOOK, JIMOO ¢ HENPUHIMIHAIBHBIMH OMIMOKAMH, HE BIMSIOUIMMU Ha
(U3MUECKYIO CYTh pe3ybTara.

«HezaureHo»

3amaHue HE BBIMOJIHEHO, OO BBIMOJIHEHO HE MOJHOCTBIO, MO0 B PEIICHHH JOMYIICHBI CYIIECTBEHHBIC OIIUOKH, HE
WCTIpaBJICHHBIE MTOCJIC 3aMEYaHHii MPENoIaBaTels.

KpuTepun oneHMBaHus 321U ThI J1A00PATOPHBIX PaldoT:

«3auTeHo»

JlabopaTopHasi paboTta BBINONHEHA; OTYET IO paboTe 0(OPMIIEH B COOTBETCTBUH MPEIbIBISEMBIM TPSOOBAHUSIM; TPH
OTBETE€ HA BONPOCHI MO TeMe JIabopaTOpHON pabOTHl CTYAEHT AEMOHCTPUPYET 3HAHHWE OCHOBHBIX TEOPETHYECKUX
MIOJIO’KEHUH pabOThI M YMEHHE UX IIPUMEHSTH Ha MPAKTHKE.

«Hezaureno»

JlaGopaTopHasi paboTa HE BBINOJIHEHA, 00 OTUYET MO paboTe OTCYTCTBYET MM €ro OOpMIICHHE HE COOTBETCTBYET
MpeabsSBISIEeMbIM TpeOOBaHUSIM, JHOO TPH OTBETE Ha BOMPOCHI MO TeMe JIabOpaTOPHOW pabOTBI CTYICHT
JIEMOHCTPHPYET He3HAHHE OCHOBHBIX TEOPETHUECKHUX MOIOKEHUI paboThl 1 HEYMEHUE UX IPUMEHATH Ha PaKTHKE.

[opsmoK, onpeAeNnsomiA MpoIeIypbl OLCHUBAHUS 3HAHWH, YMEHHWH, HABBIKOB M (WJIM) ONbITA JESITEIBHOCTH,
XapaKTepH3YIOINX YpOBEeHb cHOPMHUPOBAHHOCTH KOMIIETEHIHMH, ompeneneH B Ilomoxennn «O TekymeM KOHTpOJe
YCIIEBAaEMOCTH M MPOMEXYTOYHOHW arTecTaluuy OOy4aromuXcs, TEKyIIeM KOHTPOJE MOCEHEeHHs OO0YyYaloIMMUCS
aynutopHsix 3aHsaTHil B HUTY «MHUCuCy» I1 239.09-18, BBITTyCK 2)%.

6. YHAEBHO-METOJUMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYHEHHE

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHasi TUTepaTypa

O003HaYeHnE ABTOpBI, 3arsiaBue bubdanorexa HM3parenbeTBO,
COCTABHTEH roj
J1.1 10. H. ONeKTpONnpUBOL IBC «(FOPAWTY Mocksa :
JlemeHTBEB, THITOBBIX URL: WznatenbcTBO
B. M. HPOU3BOJICTBEHHBIX https://urait.ru/bcode/455415 IOpaiit, 2020.
3aBbsuioB, H. | MexaHH3MOB : yueOHOe
B. Kosun, JI. rocobue i By30B
C. Yayr
JT12 P. @. DIIeKTPONIPUBOL : 9BC «(FOPAWTY Mocksa :
bexumes, }0. | yue6HOe nocodue ais URL: W3paTenscTBO
H. BY30B https://urait.ru/bcode/ 451206 IOpaiiT, 2020.
JlemeHTbEB
113 AnocoB B.H., | ABromarusupoBanublii | OBC «YHuBepcurerckas 6ubnuoTexa HoBocubupck :
I'ypeBuu SJIEKTPOTIPUBOJL OHJIAWH» HoBocubupckuii
B.A., THITOBBIX URL: roCyJapCTBEHHBIN
Kapeninukos IIPOU3BOJCTBEHHBIX http://biblioclub.ru/index.php? TEXHUYECKUI
B.M., Kotun | MexaHH3MOB : yueOHOE page=book&id=574625 yHuBepcurert, 2018
JLA. mocoove
6.1.2. JlonosiHuTeIbHAS JUTEpPaTypa
O6o3nauenne ABTOpBI, 3arnaBue Bubanorexa HN3narenncTBo,
COCTABHTEH rojg
J2.1 Anocos B.H., BekropHoe OBbC «YHuBepcurerckas OMOIMOTEKA Hoocubupck :
Jnab A.A.3., yIpaBieHHEe OHJIAMHY HoBocubupckuit
Kortun JI.A. ACHHXPOHHBIMH URL: rOCy/IapCTBEHHBIN
AJIEKTPONPUBOIAMU Ha http://biblioclub.ru/index.php? TEXHUYECKHUI




OCHOBE page=book&id=576111 yHuBepcurert, 2017
HPOTHO3UPYIOMIAX
MoJieneit: yuebHoe
nocobue
122 Tepexun B. KommbrorepHoe OBC «YHuBepcuterckas 6ubauorexa Tomck:
b., MOJEIUPOBaHUE OHJIAIH» W3natenscTBO
JlemeHThEB CHUCTEM URL: Tomckoro
10. H. 2JEKTPONPUBOJIA http://biblioclub.ru/index.php? MIOJIUTEXHUYECKOTO
MIOCTOSIHHOTO U page=book&id=442809 YHHUBEPCHTETA,
NIEPEMEHHOI0 TOKa B 2015
Simulink: yuebHoe
nocobue
6.1.3. MeToauueckune pa3padoTKu
O06o3HaucHne ABTOpHI, 3armaBue bubmmorexa WsnarenscTBo, TONT
COCTaBUTENHU
JI3.1 [lerpoB B.A. | ABTOMaTH3MPOBAHHBIH https://Ims.misis.ru/enroll/3CM6GT
MIPUBO:
nabopaTopHbIf
IPaKTHKYM
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH « AHTepHEeT»
21 | Hayunas snexrponHas Gubmorexa «KubepJlennnkay [DnekTpornsiii pecype]: https:/cyberleninka.ru
6.3. IlepeyeHb MPOrpaMMHOro obecrneyeHust
1 Microsoft Windows
I2 Microsoft Office
113 7- Zip (cBOOOJHO pacnpocTpaHseMoe IporpaMMHOe 00ecrieyeHHe)
114 Kaspersky Endpoint Security
15 MATLAB
6.4. IlepeyeHs NHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM H MPO()ecCHOHAIBHBIX §a3 JaHHBIX
ni Schneider Electric Poccust | MupoBoif 3kcnepT B yHOpaBI€HMU SHEpPrueidl U aBTOMATU3ALUU
[DnexTponHbIii pecypce]: https:/www.se.com/ru/ru
n2 eLIBRARY.RU - HAVUHASA OJOJIEKTPOHHASI BUBJIIMOTEKA [OnexkrponHsli pecypc]:

https://elibrary.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYHEHME

7.1

Ayautopust Ne520

«JIaGopaTopusi 31eKTPONPUBOJA U YIEKTPHIECKHX MAIINH)
[lepevyeHb OCHOBHOTO 000PY/IOBaHHUs, Y4€OHO-HATIISIHBIX TOCOOUI:
DKpaH HACTCHHBIH;

KommiekT yuebHo# MeOenu Ha 25 mocalouHbIX MECT.

7.2

Aynutopust Ne406

«JIaGopaTopusi NPUKJIATHOTO MPOrPAMMHPOBAHMS»

[epevyeHb OCHOBHOTO 000PY/IOBaHHUS, Y4€OHO-HATIISIHBIX TOCOOUI:
MOHHUTOP - 9mT.;

MEePCOHANBHBIN KOMITBIOTED - 91T, ;

MPOEKTOD;

9KpaH HaCTEHHBIN;

YCHIIUTEIb-PACTIPEICTUTEND,

KOMIUIEKT yueOHOM MeOenn Ha 25 mocalouHbIX MECT.

7.3

Aynutopus Ne306

«KaOuHer 17191 caMoCTOATEIbHOM PadoThD)

ITepeueHb OCHOBHOIO 000pPYAOBaHUS, Y4€OHO-HAITISIHBIX IIOCOOUIA:
IIPOEKTOD;

JIOCKa;

9KpaH HaCTEHHBIN;

KOMIIbIoTEp — 6 IIT.;

KOMILIEKT yueOHoi meOenn Ha 20 YeroBex.

B nomenieHuu Juis caMOCTOSTENIbHOM paboThl 00ydaroIUXCs UMEeTCs
MOJKITIOYSHHE K ceTh «/IHTepHeT» U HOCTYH B 3JIEKTPOHHYIO
nH(OpMALOHHO-00pa30BaTENbHYIO CPEY OpraHH3alHH.

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIHUXCS IO U3YYEHUIO JUCIUMITJINHBI

OO0yueHue TUCUUILTMHE IPOBOJAUTCS B OJIMH CEMECTP U OPTaHU3YEeTCA B COOTBETCTBUH C HACTOSIIEH MPOTrPaMMOH.
[IpomeskyTouHas aTTecTalus 10 JUCUUIUIMHE IPEJYCMOTPEHa B BUIE 3a4eTa.




CamocrosiTenbHast paboTa CTYACHTOB OCYIIECTBISIETCS H KOHTPOJIUPYETCS C MMOMOILBIO:

— BBIMOJIHEHHS U 3AIUTHI JOMAIIIHETO 3aJaHuS;

— BBITIOJIHCHHUSI U 3aLUTHI JAOOpaTOPHBIX padoT.

3a4eT MPOCTABISAETCS MPHU YCIOBHH BBIMOJHEHUS YYEOHOTO IUIaHA JUCLUIUIMHBI MO PE3yIbTaTaM BBIMOJHEHHBIX H
3alMIIEHHBIX JOMAIIIHETO 33JaHus ¥ T1a00paToOpHBIX padoT.

OI1eHOYHBIE CPECTBA MO3BOJISIOT OLCHUTh KOMIETEHINH (YACTH KOMIIETSHIIUH ), COOPMUPOBAHHBIE Y O0YUYAIONIMXCS B
MPOLIECCE OCBOCHHS U 10 3aBEPIUCHHUIO H3YUCHHS TUCLIMILTHHBL.




