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1. AHHOTAIIUA
K pado4eil mporpaMmme I CHUNINHbBI
b1.B./1B.04.02 OcHoBbl nporpammupoBanusi UT-pemennii
TpynoeMkocTs 2 3.€.

1.1. Leab 0CBOCHUSA U KPATKOE COAEpPKaAHMe TUCIUILIHHbI

O3HaKOMUTH C OCHOBaMH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH B MPOPECCHOHATBHON
JeSATEeILHOCTH, MIOJTOTOBUTDH K MPUMEHEHHIO COBPEMEHHBIX MTPOTPAMMHBIX CPECTB
po(heCcCHOHATLHOM e TEIbHOCTH, Pa3IMYHBIX BUAOB KOMITBIOTEPHBIX CPEICTB U OPITEXHUKHU B
poeCCHOHAIBHON JEATENHHOCTH, U3YYUTh MOPSIIOK PYHKITMOHUPOBAHKS ITPOTPAMM.

Kpatkoe conepxanue pucuumuidebl: [loHATHE METOABI M CpPEIACTBa aBTOMATHU3ALUU
npoeCCHOHAIBHON  JiesATeIbHOCTH. Kiaccudukamus MeETOAsl M CpPeACTBAa  aBTOMAaTH3aIluU
npo(ecCHOHANBHOM JeATeNIbHOCTH. MoJIen, METOIbl U CPEICTBA pealn3alii TMEePCIEKTUBHBIX
WH()OPMAIMOHHBIX TEXHOJOTUH B MPOQPECCHOHAIBHOU AesTenbHOCTH. [IporpamMmmHoe obecriedeHue
WH(POPMAITMOHHBIX TEXHOJOTWH B MPOPECCHOHATBHON ACSITeNbHOCTH. Ha3HaueHWe W MPUHIUIIBI
WCITOJIb30BAHUS CHCTEMHOTO M MPHUKIAIHOTO MpOrpaMMHOro obecrnedeHus. OCHOBHBIC TOHSTHS
aBTOMATHU3UPOBAHHOW 00pabOTKK MHPOpPMALUH.

1.2. IlepeyeHb NIaHUPYEMBIX Pe3yJbTATOB 00y4YeHUSs MO TUCHMILINHE, COOTHECEHHBIX €
IUIAHHPYEMBIMH Pe3YJIbTATAMH 0CBOEHHSI 00Pa30BaTe/JbLHOMH MPOrpaMMbl

[Inanupyemble pe3yJIbTaThl OCBOCHUS

MIporpamMmelI (CoAep KaHue U KOJIbI [Tnanupyemble pe3yabTaThl 00y4eHUs MO AUCIUIUINHE
KOMIIETEHIIHI)

ITK-1.1 PaccuutbiBaeT pexkuMbl pabOThI B pe3ynbrare 0ocBOSHUS AUCHUTIIMHBI 00y4YarOUTUiics
00BEKTOB MPO(HeCCHOHATHLHOM JIOJKEH:
nesirenbHocTy; [IK-1.2 Ucnons3yer 3HATh:
TEXHUYECKUE CPEJICTBA JJIsl U3MEPEHUS U OCHOBHBIC PUHITUIIBI PAOOTHI C H3y4aeMBbIM
KOHTPOJISI OCHOBHBIX ITapaMETPOB MIPOTrpaMMHBIM 00€CIIeYeHUEM U MMPUOOPAMU; METOIbI U
TexHojoruueckoro nporecca; [1K-1.3 CrocoObl 00pPabOTKH U MPEICTAaBICHHS CTATUCTHUYECKUX
Onpenenser mapaMeTpsl 000pyA0BaHHUS JAHHBIX; MaTeMaTU4YecKue, TAONINYHbIe, TpadUIecKie
00BbEKTOB MPOo(hecCHOHATLHOM CHoCOObI IPECTABIICHUS Pa3IMuHON HH(pOpMaLny;
nestenabHocth; [1K-1.4 Bnageer meTomamu | YMeTsh:
o0ecriedeHust TpeOyeMbIX PEKUMOB U CHUCTEMAaTU3UPOBAThH MOJYUYEHHBIE B X0OJI€ IKCIIEPUMEHTA
rapameTpoB TEXHOJIIOTHYECKOTO Tpoliecca | TaHHBIE; 0TOOpaXKaTh X B JOCTYITHOM BUJIE;
T10 32/TaHHOM METOJTUKE MPaBUIILHO TPEJICTABIISATh UX B TPapUIECcCKOM BUJIE;

BBIOMPATH pa3IMyUHbIe BUbI IPahUIecKOro
MpeCTaBICHUS WH(POPMAIIAH JJISI TOYHOTO
0TOOpa’keHHsI XapaKkTepa MPOUCXOSIIUX MPOLIECCOB;
BBIOMpATh METOBI U CIIOCOOBI 00PaOOTKH TEXHUUECKOM
uH(pOpMaIUY; MaTEMaTHYECKH OMUCHIBATh XapaKTep
(hU3UYECKUX TPOIIECCOB;

Bnagers:

HaBBIKAMHU Pa0OTHI B PACIIPOCTPAHEHHBIX
MIPOrpaMMHBIX MPOAYKTAX JJIsl UHKEHEPHBIX PACUETOB
Y TIPOCKTUPOBaHUS, OCHOBHBIMH IPUHIIATIAMH
NpeJCTaBICHUS U 00pabOTKU MH(OPMAITHH.




1.3. MecTo AMCOMILINHBI B CTPYKTYpe 00pa30BaTe1bHON NPOrpaMMbl

WNupexcrl 1 HAMMEHOBAHUSI YIEOHBIX TUCIIUTLTIHH
(MomyJieit), mMpaKTHK

b1.0.17 UudopmaTuka
b1.B.03

Brenenue B
WH>XEHEPHYIO
JIeATEITLHOCTh

HanmvenoBanue
TUTST KOTOPBIX
Nupnexc JCLUTLITHBI CemecTp | Ha KOTOpBIE OITUPACTCS .
. coziep)KaHue JTaHHOU
(MOJTyJIsT) TPAKTUKHU CofIepKaHue TAaHHOU
JUCLUATUTAHBI (MOJTYJIs)
JUCIIATUTAHBI (MOYJIS) "
BBICTYIIA€T OMOPON
b1.B.JIB.04.02 OcHOBBI 6 b1.0.02 Unoctpannsnii | b2.B.03(IT)
[IPOrpaMMHPOBAHUS S3BIK [TpousBoacTBeHHAas
NT-pemenuit b1.0.15 ®uzuka IKCIUTyaTallMOHHAS
b1.0.14 Maremaruka | npakTHKa

1.4. SI3bIk MpenogaBaHusi: PyCCKUM.




2. O0beM QUCHUIIMHBI B 324€THBIX ¢INHUIIAX ¢ YKA3aHUEM KOJIHYeCTBA aKaJIeMHYeCKUX YaCOB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Brimucka u3 yae6Horo miana (BI1-00-20)

Kon u Ha3BaHWE TUCIUIUIMHEI 10 Y4eOHOMY TUTaHY

b1.B.JIB.04.02 OcHoBBI
nporpammupoBanus UT-pemenuii

(B yacax)

Kypc n3yuenus 3
Cemectp(bl) U3yUeHUs 6
dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH) 3aueT
PacuetrHo-rpaduueckast pabora, ceMecTp BBIIIOJIHEHUS 6
Tpynoemkocts (B 3ET) 23ET
Tpynoemkocth (B yacax) (cymma crpok Nel,2.3), B T.u.: 72
Nel.  KourakTtHas  paGora  ody4damommxcs ¢ | OObeM ayauTOpHOM Bru.c
npenoaasaresiem (KP), B yacax: paboThl, MPUMEHEHHUEM
B yacax JOT umu 20!, B
qacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 28 -
1.1. 3aHATHS JICKIIMOHHOTO THTIA (JICKIIUH) 13 2
1.2. 3aHaTHsi CEMMHAPCKOTO TUIIA, BCETO, B T.4.: 13 -
- CEMHUHAapBI (mpakTHYeCcKue 3aHATHUSA, - -
KOJUTOKBUYMBIH T.I1.)
- 1abopaTopHBIC PaOOTHI 13 -
- IPAKTUKYMBI - -
1.3. KCP (kOHTpOJb CaMOCTOSITEIbHON paboTHI, 2 -
KOHCYJIbTAITIH )
Ne2. CamocrosiTeqbHas padora odyuarommxcs (CPC) 44

Ne3. KosmuecTtBo 4acoB Ha 3k3aMeH (IIpU HAJIWYUHU
HK3aMeHa B YUeOHOM IJIaHe)

]yKaSI)IBaCTCSI, €CJIM B aHHOTalun 06paBOBaTCJ’ILHOI7[ MMporpaMMebl 10 NO3ULHUU «CBGI{GHI/IH O IPUMCHCHHUHU JUCTAHIUOHHBIX

TEXHOJIOTUH 1 SJICKTPOHHOI'O O6y‘lCHI/IH)) YKa3aH OTBET «Aa».
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3. Conep:xaHue JMCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMAaM ¢ YKa3aHHeM OTBEeeHHOI0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. Pacnipenesienre 4acoB 10 pa3jiesiaM U BHAAM Y4eOHbIX 3aHATHI

Pasznen Bcero KonTtakTHas pabota, B 4acax Yacsl
4acoB CPC
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[IporpammHuoe 14 2 - - - 2 - - | - - 5 (JIP)
obecrieueHue B 5 (PT'P)
npohecCuoHaTBHOMN
JIeSITEIbHOCTH.
Wudopmannonnsie 21 4 - - - 4 - - -1 2 (JI3)
cucteMmbl. bazoBoe u 5 (JIP)
IIPUKIIATHOE 5 (PI'P)
MIPOrpaMMHOE
o0ecrnieueHue.
Electronics workbench 16 3 - - - 3 - - - - 5 (JIP)
(Temsr 1) 5 (PI'P)
Matlab (Tema 2) 21 4 - - - 4 - -] - 1 2 (JI3)
5 (JIP)
5 (PI'P)
3auer -
Bcero 1acos 3a ceccuro 72 13 | - - - | 13 ] - - -] 2 44
Ne3

[Mpumeuanue: JIP-nmoxrotoBka k jabopatopHsiM padoram, PI'P — moxarotoBka k pacuetHo-rpadguyeckum paboram, JI3-
MOJArOTOBKA K JIEKIIUOHHBIM 3aHSATUSIM

3.2. Conep:xanue TeM NPOrpamMMbl AU CHHUIIINHBI

Tema 1. Ilonarue wuHpOPMALMOHHONH TEXHOJIOTHM B NPO(PECCHOHANBHON IESITEIbHOCTH.
Knaccudukanuss nHGOPMAIMOHHBIX TEXHOJIOTHH B MpOodeCcCHOHATBHON aesATeabHOCTH. Momenw,
METOABl M  CpEICTBA  pealu3alil  IEpPCIEeKTUBHBIX  MH()OPMAIMOHHBIX  TEXHOJOTWH B
npodeccuoHabHON  AesTenbHOCTH. [Iporpammuoe oOecrieueHrie MH(POPMAIIMOHHBIX TEXHOJIOTUHA B
npodecCHOHATIBHON JeATeNbHOCTH. Ha3zHaueHWe ¥ NPUHLIMIBI HCHOJb30BAHUS CHCTEMHOTO U
MPUKIAHOTO MPOrpaMMHOro obecnedeHrs. OCHOBHbIE TMOHATHS AaBTOMATU3MPOBAHHOW 00pabOTKH
UHpOpMaLINH.

Tema2. Oco6eHHOCTH MUKPOITPOLIECCOPHBIX aBTOMAaTHUYECKUX ycTpoiicT. Cornacymoiune
yCTpoMCTBa (YCHIIMTENN) — Ha3HAUEHHE, IPUMEp pealn3aluu, npuHuun neiicteus. Knaccudukarms
CUTHAJIOB (HENpPEPBIBHBIN, TUCKPETHBIN). MicTouHnkN nHpopManuu (JaTYuKU, U3MEPUTENIbHbIE



npuOOpPBI, YyBCTBUTENBHBIC 3JIEMEHTHI). /laTunku u mpeodpazoBarenu A H3MEPEHHSI AIEKTPHUECKUX
BeIMYMH. J[aT4rKy U nmpeoOpa3oBaTenu A1 U3MEPEHUS HEANEKTPUIECKUX BETUUHH.

Tema 3. Ilpumenenue nmakera ELECTRONICS WORKBENCH pns u uccnenoBanus nenein
MOCTOSTHHOTO TOKa

OcHOBHBIE CBEJICHHS O pabOTe C MPOrpaMMaMy CXEMOTEXHUYECKOTO MOJICIIMPOBAHUS U aHAIN3a
AJICKTPUYECKUX CcXeM. JneMmeHThl pabdodeit odsmactu mporpammbl ELECTRONICS WORKBENCH.
Coznanne anexkTpoHHBIX Mojenedt snekrpuueckux cxem B ELECTRONICS WORKBENCH.
ITpumenenune ELECTRONICS WORKBENCH niis moaenupoBaHus U aHajau3a JIEKTPUUECKUX Lenei
IIOCTOSIHHOT'O TOKa.

Tema 4. OcHoBBI paboTHI B cucteme Matlab

OcHoBHbIe cBezieHus 0 Tporpamme Matlab. OcHOBHBIE MaTEeMaTHUECKUE OTIEPAIMH, TOCTPOCHHE
rpadukoB, NEHCTBUS HaJl MAaTpULlaMU, pELIEHHE anreOpandyeckux ypaBHEHUM, NEWUCTBUS Haj
KOMIUIEKCHBIMU uuciamMu B Matlab. IlporpammupoBanue B Matlab. Ilpumenenune Matlab s
TEeXHUUYECKUX pacueToB. OCHOBHI MojieninpoBanus B Matlab.

4. Ilepevyenb yueOHO-METOAUYECKOr0 00ecreYeH s VISl CAMOCTOSTEIbLHOMI padoTn
00y4YaKOIIMXCS M0 TUCHHUILINHE

Conep:xkanue CPC
Ne HanmenoBanue paznena Bun CPC Tpyno- DOpMBI U METOIBI
(TeMbl) TACITUTUTHHBI E€MKOCTb (B KOHTPOJIA
gacax)
[Iporpammuoe [oxaroToBka k 1a00paTOPHEIM 10 AHanu3 TEOPETUYECKOTO
obecrieueHue B 3aHATUAM Marepuana, BbIIIOJHEHHUE
npodeccHoHANBHOM pacdeTHO-rpauIecKoro
JIESITENILHOCTH. 3amanus (BHeayn.CPC)
HNudpopmannonnsie [oxaroToBka k 1a00paTOPHEIM 12 AHanu3 TEOPETUYECKOTO
cucremsl. bazoBoe n 3aHATUAM Marepuana, BbIIOJHEHHUE
MIPUKIIaTHOE IPOrpPaMMHOE pacdeTHO-rpauIecKoro
obecrieueHue. 3amanus (BHeayn.CPC)
Electronics workbench [oxaroroBka k 1a00paTOPHEIM 10 AHanmu3 TEOPETHYECKOTO
3aHATHSAM Marepuaia, BbIIIOJHEHHUE
pacdeTHO-rpapuIecKoro
3ananus (BHeayn.CPC)
1 Matlab [oxaroToBka k 1a00pPaTOPHBIM 12 AHanu3 TEOpPEeTHYECKOro
3aHATHAM Marepualia, BbITIOJHEHHUE
pacueTHO-rpah)UIeCKOro
3ananus (BHeayq.CPC)
Bcero yacos 44

Temwt nabopamopnulx padbom:
JIaGoparophas pabota Nel.MccnenoBanue tpexdasHoro Tpancpopmaropa.

1. Hens pabotel: MccnenoBanue TpexgaszHoro TpaHcgopmaTopa Mnpu pa3InyHbIX cXemMax
COEJIMHEHUS IEPBUYHBIX U BTOPUYHBIX OOMOTOK.

2. Coneprkanue padoThI:

2.1 Ompenenenue napaMeTpoB TpaHchopmaTopa MpHu coeTuHeHnn «3Be3na-3ee3na» (Y/Y).

2. 2 Ompepenenne mapaMeTpoB TpaHcPopMaTopa Mpu COSAMHEHUH «3BE3/1a-TPEYTOTHBHUK
(Y/JI).

2.3 Omnpepenenne mapaMeTpoB TpaHcPopMaTopa MpU COSTMHEHUH «TPEYTOTHHUK-
TpeyroabHUK» (A/J]).

2.4 Onpenenenre napaMeTpoB TpaHcpopMaTopa Mpu COSAMHEHUN «TPEYTOJIbHUK-3BE3/1a»

(A/Y).

2 CamocrosTenbHas paboTa CTYNEHTA MOXET OBITH BHEAYJIMTOPHOH (BEIMONHAETCS CTYJAEHTOM CAMOCTOSTENBHO 03 ydacTHs
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHSAETCS CTYICHTOM
B ayJJUTOPHUH CaMOCTOSITENHHO IO PyKOBOACTBOM IIPETIOIABATENs — HAPHMeEp, 1a00opaTOpHAs WIIM paKTHIecKas paboTa).
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3. Onucanue BUPTYyaJIbHOW 1a00PaTOPHOM YCTaHOBKH.

BupryanpHas maboparopHas yCTaHOBKA IpeICTaBIeHa Ha puc. 1.

I[To cpaBHEHUIO ¢ MOJENBIO 0HO(DA3HOTO TpaHCchopMaTOpa 31€Ch HE HCIIONB3YIOTCS OJIOKHU IS
M3MEpPEHUS] OCHOBHBIX XapaKTEPUCTUK (OCHOBHBIE XapaKTEPUCTUKHU TpexdaszHoro Tpanchopmaropa u
onHodazHOTO TpaHchopMaTopa HISHTUYHBI), HO A00aBieH 0ok Multimeter, N3MEPSIIONINI TOKU H
HanpspKeHus Tpanchopmaropa. 3HaYeHHsI 3TUX TOKOB OTYUTHIBAIOTCS ¢ OKHA O1oka Powergui. Tam xe
CHHMaIOTCs 3HaueHus BXo1HOTo Uy 1 BeIXOqHOTO U2 HaNpsKeHUH U pa3HOCTH (pa3 MexXITy HUMH.

Pucynok 1 — Monens TpexdazHoro Tpancopmaropa

OKHO HaCTPOWKH MapamMeTpoB TpexdazHoro TpanchopmaTopa mokaszaHo Ha puc. 2. B oriamume
OT OKHA HaCTPOWKH MapaMeTpoB 0HOGA3HOTO TpaHCHOPMATOPA OHO COACPKHUT JIBA TOMOTHUTEIbHBIX
OIS

Winding 1 (ABC) connection — cxeMa COeJMHEHHs IEPBUYHBIX OOMOTOK;

Winding 2 (abc) connection — cxema coelMHEHUsI BTOPUUHBIX 00MOTOK. B BbInaiaroiiem MeHIo
ATHX TOJIEH 3a/1aeTCsl cXxeMa coeiuHeHus. B
niosie Measurement BoiOpana ontus Winding Voltage, ipu KOTOpOl U3MEPSIIOTCS HAMPSXKEHUSI OOMOTOK.



Pucynok 2 — OkHO HacTpoiiku mapameTpoB TpexdazHoro Tpanchopmaropa

4. llopsiok poBeeHHs Tab0paTOpHON pabOThHI

[Topsimox poBeneHUS JTabopaTOPHOU PabOTHI IO BCEM IMyHKTaM cojepikaHus padoTs! 2.1-2.4
ocraercsi HeusMeHHbIM. [lapamerpsl uctounmka nutanusa Inductive source (puc. 1) 3amarorcs B
COOTBETCTBHUH C Mapamerpamu TpaHchopmaropa. OKHO HACTPOWKH MCTOYHHKA IMUTAHUS TOKA3aHO Ha
puc. 3.

[TapameTpsl MOAETMPOBAHUS BUAHBI U3 PUC. 4.

Jnsa kaxpaoro myHkTa (3.1-3.4) mpoBoAUTCS MOJEIUPOBAHKE U 3AMOTHIETCS OT/IebHAs TaOIuIa

Pucynok 3 — OkHO HacTpoiiku napaMeTpoB Tpex($a3HOro UCTOYHHKA



Pucynok 4 — [1apameTpsl MOIE€IMPOBAHUS

Tabmuma 1 — OnpeneneHue napamMmeTpoB

Cxema Nsmepenust Boeruncnenust
Koaddurment
COEIUH. Uip Ligp Uy 01 Uzp Lg Uz P12 TpaHChOpMAIIH

(Bl | [Al | [B] | [rpax] | [B] | [A] | [B] | [rpax]

Ha puc. 5 noka3ano okHo 010ka Powergui ¢ pe3yibTaTaMH MOJE] POBAHUS IPU COCTUHEHUHU
0OMOTOK MO CXEeM€ «3Be3fa-3Be3/ia». B 5ieB( KOJOHKE NpeAcTaBieHbl U3MEpsSEMbIE IEpEMEHHbBIE, B
CpeaHel — MX Jie] CTBYIOIME 3HaUeHMs, B IPaBOM — UX HaydalbHbIE (ha3bl.

Koadduument tpanchopmanmu u pasHocTh (a3 Mexay BxogHbiM (b u BbIxogHeM (Us)

HaIIPsAKCHUAMU paACCUHHUTBIBACTCA 110 BBIPAXKCHUAM
Uy
n=-,¢=¢1— P2

Pucynok 5 — Pe3ynbpTaThl MOI€TTMPOBAHUS TIPU COEAUHEHNH 00MOTOK Y/Y

Ha puc. 6 nmpencraBnensl rpapuueckue pe3yabTarsl 0s10ka Multimeter.



Pucynok 6 — Pe3ynpTaTsl MoenpoBaHus B TpaguueckoM okHe Oiioka Multimeter

5. ConeprkaHue otyeTa

5.1 Cxema MO/I€TTH ¥ OITUCAHHUE BUPTYaIbHBIX OJIOKOB.

5.2 3arnoaHeHHbIe TaOIUIIBL.

5.3 BekTopHbIC AHarpaMMbl JJIsl KAKIOTO MyHKTa paOOTHI.

Tpumeuarue. Bexmoprbie ouaspammibl Ho Kaxcoomy NYHKIY CHPOSINCS, OMOETbHO Ot NEPEUMHOU U 6MOPUHHOLU

JlaGopartopnast pabota No2.
HccnenoBanue TpexhazHol aCHHXPOHHOM MAIIMHBI C KOPOTKO3aMKHYTBHIM POTOPOM.

1. Lenp paboter: UccrnenoBanue Tpex¢azHo aCHHXPOHHON MaIIMHBI ¢ KOPOTKO3aMKHYTHIM
POTOPOM.

2. Conepxanue pabOThI

2.1 CHATHE MEXaHMYECKOW XapaKTepUCTUKM MAIlWHbl B JABUraTeIbHOM M TI'€HEPaTOPHOM
peKUMaXx.

2.2 Custue pabo4yMx XapaKTepUCTUK MAIIUHBI B IBUTATEIIBHOM PEKUME.

3. Onucanue BUPTyaIbHOW YCTAaHOBKH

BupryanbHas 1abopaTtopHasi yCTaHOBKA [PEICTaBICHA Ha puc. 7.

e — SEERE . S o ] U =~ e |
Pucynok 7 — Mogenp 715 cclieIoBaHUsI aCHHXPOHHOM MaIIuHbI

OHa coepxuT:
®  HCTOYHHUK MEPEMEHHOro Tpex(}a3Horo HampspkeHus Source u3 Oubmmorexku Power System
Blockset /Extras/Electrical Sources;
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e  u3Meputenb Tpex(aszHoro HanpspkeHus u Toka Three-Phase V-1 Measurement n3 6M01HOTEKH
Power System Blockset/Extras/ Measurement;

e uccrenyeMmylo TpexdasHylo aCUHXPOHHYIO MamuHy Asynhronous Machine n3 6M0IMOTEKH
Power System Blockset/Machines;

®  WU3MEpUTEIh AaKTUBHOW M PEaKTHMBHOW MomtHoctH P, O, u3 Oubnmoreku Power System
Blockset/Extras/Measurement;

e  Onok Display nyisi KOTMYECTBEHHOTO MPEICTABICHIS H3MEPEHHBIX MOIITHOCTEH U OJIOK Scope
JUIs HaOJIIOJICHUS TOKa POTOpa M CTaTopa, a TaKKe CKOPOCTH M MOMEHTAa aCHHXPOHHOW MAaIIMHBI U3
riaaBHoM onbnmorexu Simulink/Sinks;

e Onok Moment nnsi 3alaHUsl MEXaHHYECKOTO MOMEHTa Ha Bajy MAaIIMHBI M3 TJIABHOM
oubimmorexu Simulink/Source;

e Omok Machines Measurement n3 6ubnuoreku Power System Blockset/Machines;

e Onok Displayl nnsi KOTUYECTBEHHOTO MPEICTABICHUS W3MEPEHHBIX SJIEKTPOMArHUTHOTO
momeHTa (Hm) u ckopocTu (pajn/c) mamuabl U3 TaaBHoi Oubmmoreku Simulink/Sinks;

e 010K Mux, oObEOUHSIONINI TpPU CUTHAJIa B OJUH BEKTOPHBIM M3 IJIaBHOW OMOIMOTEKH
Simulink/Sygnal & System.

OKHO HaCTpPOWKH MapaMETPOB ACHHXPOHHOW MAIIMHBI TIOKAa3aHO Ha PHUC.8.

B nonsx okHa mocienoBaTenbHO 3a/1al0TCSA:

e tun poropa (Rofor Type) B BBIIAAAIOIIEM MEHIO 3TOr0 MOJS MOXHO 3a1aTh JUOO
KOPOTKO3aMKHYTBIN, JINOO (pa3HBIA POTOP;

e cucTema oTcuera npu aHanuse (Reference frame)-,
MOIIIHOCTh, HOMHHAJILHOE JICHCTBYIOIIEE INHEHHOE HAMIPSDKEHNE U YacTOTa;
napaMeTpbl CXeMbI 3aMEIICHUs CTaTopa;
napaMeTpbl CXeMbI 3aMEIICHUS POTOPa;
napamMeTpbl BETBH HaMarHUYMBAHMUS;
MOMEHT MHEPLUH, KOA(PPUIMEHT BA3KOTO TPEHHUS, YUCIIO Map MOJIOCOB;

®  HayalbHBIC YCIOBHUS IJI1 MOJCIUPOBAHUS (CKOJIBKEHHUE, ITOJI0KEHHE POTOPA, TOKH CTaTopa
U X Ha4aJbHBIC (Da3bl).

Pucynok 8 — OKHO HACTPOMKH IMapaMeTpOB ACHHXPOHHOM MAalllHHbI

[TapameTprl MalIMHBI YaCTUYHO OEpyTCsl U3 NACIOPTHBIX JAaHHBIX, @ YACTUYHO PACCUUTHIBAIOTCS
110 YPaBHEHUSIM.
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Tabnuma 2 — [lacnopTHbIe JaHHBIE JIEKTPOIBUTATEIICH

,HBH’I;“IE/[I’II:ICHSI [KI];T] [06/71\;1/11{] (7] | cosg [{Z] fr =l | m=M/Ma - e =Mayae/ Mo [KFJ M?]
1 2 3 4 5 6 1 8 9] 10
RA71B2 0,55 2850 74 0,84 1,8 6,5 2,3 2,4 0,0005
RAB0A2 0,75 2820 74 0,83 2 5,3 2,5 2,7 0,0008
RAS0B2 1,1 2800 77 0,86 2 5,2 2,6 2,8 0,0012
RA80A4 0,55 1400 71 0,8 1 5 2,3 2,8 0,0018
RA80B4 0,75 1400 74 0,80 2 5 2,5 2,8 0,0023
RA90S2 1,5 2835 79 0,87 3 6,5 2,8 3 0,0010
RA90L2 2,2 2820 82 0,87 4 6,5 2,9 3,4 0,0015
RA100LA4 2,2 1420 79 0,82 5 6 2,2 2.6 0,0048
RA100LB4 3 1420 81 0,81 7 6,2 2,2 2,6 0,0058
RAT12M2 4 2895 84 0,87 9 6,8 2,2 3,3 0,0082
RAT112M4 4 1430 85,5 0,84 9 6,5 2,2 2.9 0,0103
RA132SA2 5,5 2880 89 0,89 11 6,5 2,4 3 0,0155
RA132SB2 7,5 2890 89 0,89 15 7 2,5 3,2 0,0185

* JInHeiiHOe HOMUHAIIFHOE HaIpsDKeHHe s Beex MantiH 380 B.

OKHO HACTPOWKH IMAapaMETPOB YHHUBEPCAIBHOTO OJIOKA M3MEPCHHS IMEPEMEHHBIX MAIIUHBI
Moka3zaHo Ha puc. 9. B Bemmanaromem MmeHto noinsi Machine type 3apaercs TUN MamMHbL. Drakkamu
BBIOMPAIOTCS IEPEMEHHBIE JIJIs1 U3MEPEHHUSL.

Pucynok 9 — OkHO HacTpOWKH NapaMeTpoB OJI0KA U3MEPEHHS

OKHO HaCTPOWKM MapaMeTPOB UCTOYHHMKA MUTAHUS TOKa3aHo Ha puc 10. B monsx okHa 3agatoTcs:
e aMIIUTyZAa (azHOro HaNpsHKeHUs ucrouynuka (B);
e HayaibHad (a3za B rpagycax;
e yacrorta (I'n);

® pHyTpeHHee conpoTuBieHne (OM) U HHAYKTUBHOCTh UcTouHMKA (['H).

12



Pucynok 10 — OxHO HacTpolKH apamMeTpoB Tpex(Pa3HOro UCTOUHUKA MUTAHUS

HanpspkeHne M 4actoTa MCTOYHHMKA JIOJDKHBI COOTBETCTBOBATH MapaMeTpaM aCHMHXPOHHOM
MAIlUHBI.

OxHO HacTpoMKHU mapaMeTpoB 0JI0Ka U3MEPEHUS] aKTUBHOM M pEaKTUBHOI MOLTHOCTH IIOKa3aHO
Ha puc. 6.3.5.

3nech 3amaeTcs TOMBKO OAMH MapaMeTp — YacToTa, KOTopas JOJDKHA OBITh PaBHO YacTOTE
VCTOYHUKA ITUTAHMUS.

OKHO HAacTPOWKH JIUCIUIEes MOKa3aHO Ha puc. 6.3.6. B monsx okHa HACTPOMKHU yKa3blBaeTcs
dopmar nmpeacTaBIeHHs YMCIOBBIX PE3yIbTaToB, B nosie Decimation (pa30uBKa) 3a1a€TCs YUCIIO 11aroB
BBIUMCJIEHMSI, Yepe3 KOTOpbI€ 3HAUEHUs BBIBOAATCA HA JUCIUIEH. YcTaHOBKa B moisie Sample time
3Ha4yeHus -1 CUHXpOHU3UpPYET paboTy OJ0Ka C IIaroM BBIYHCIICHUH.

Pucynok 11 — OxHoO HacTpoiku 010Ka U3MEPEHUSI MOILITHOCTH
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Pucynok 12 — OxHO HacTpONKH ITapaMeTpPOB IUCILIES

OxHO HacTpolku O50ka Mux, OObEIMHSIONIETO BA CUTHAJIA B OJIMH BEKTOPHBIHN, MMOKa3aHO Ha
puc. 6.3.7. B nonsx okHa HaCTPOWKHM 3aJJal0TCS YMCIIO0 BXOA0B M BHEUIHUN BUJI IPECTaBIeHUs OJI0Ka.

Pucynok 13 — OkHo HacTpoiiku 010xka MUX

4. ITops10K BBIIIOJHEHHS pabOTHI

[TapameTppl aCUHXPOHHOM MAaIlIMHBI IS BBINOJHEHUS pa0OThl BIOMpAIOTCS W3 TaOMUIBl 2 U
PacCUMTBIBAIOTCS], MOJIb3YACh NACIOPTHBIMU JaHHBIMA. OKHO HACTPOMKHM IapaMEeTPOB MOJAEIUPOBAHUS
MOoKa3aHo Ha puc. 14.

Pucynok 14 — OxHO HacTpOHKH ITapaMeTPOB MOAEINPOBAHUS
CHsATHE MeXaHHMUYECKOM XapaKTePUCTUKH MAILIMHBI B IBUTATEIbHOM U T€HEPATOPHOM PEKUMaX B

COOTBETCTBUHU C M. 3.1 conepkaHusi pabOThl MPOU3BOAMUTCA HA MOAENU (pUC. 7) MpU HW3MEHEHUU
Harpy304HOro MOMEHTa BO BCeM Auamas3oHe -1,5-1,5 or HoMuHanbHOro. Ilpm 3Tom It Kakaoro
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3HA4YCHHUA MOMCHTA Hany3KI/I OcyH_[eCTBJISIeTCSI MOIICHI/IpOBaHI/Ie. HpI/I HpOBe,Z[eHI/II/I I/ICCHCHOBaHI/Iﬁ
3amnoJHsAeTcs Tadaua 3.

Ta6mmma 3 — MexaHnuyeckasi XapaKTepUCTHUKA JIBUTATEIIs
M[Hwm] o [pag/c]

CasiTre pabo4MX XapaKTEPUCTHK ABUTATEISI B COOTBETCTBUH ¢ 1. 3.2 cozepskaHus pabOThI IPOBOJUTCS HA MOJIEIN
(puc. 7) mpu M3MEHEHNH HArpy304HOTO MOMeHTa B mpeznenax 0-1,2 ot HomuHAIBHOTO. [IpH 3TOM AJIS KaXKAOTO 3HAYCHUS
MOMEHTA Harpy3KH OCYIIECTBIIAETCS MOAENIpoBanHue. [Ipy MpoBeIeHNH UCCIe0BaHNH 3aM0IHsAeTCs Tabnuma 4.

Tabnmna 4 — Pabogas xapakTeprCTHKA IBATATEINS

Wamepenust Bbraucnenus
M P, O U, I w 0] Cos ¢ P, n s
[Hv] | [Br] | [BAp] | [B] [A] [paxc] | [rpan] [Br] [%] [%]
Brruncienns IIPOU3BOJATCA 110 BBIPAKCHUAM:
¢4 P, w; —w
@ =arctg—,P, = Mwo,n =—,s = ——.
Py Py w1

[To nmanHBIM TaONMI] CTPOUTCS MEXaHUYECKas XapaKTEPUCTHKA MAIIMHBI U Ha OTIEIHBHOM
rpaduke — pabourie XxapaKTepUCTHKU.

Bpemennbie 3aBUCMMOCTH TEPEMEHHBIX COCTOSIHUS MAIIMHBI MOXXHO HAOJIIOAAaTh HA JKpaHEe
ocumiuiorpada (puc. 15). 3aech BUAHBI U IEPEXOAHOM MPOIECC TPU MYCKE MAITUHBL, U YCTAHOBUBILIUECS
IPOLIECCHI.

5. ConeprkaHue otyeTa

5.1 Cxema MOJIENIU ¥ OIIMCAaHUE BUPTYAJIbHBIX OJIOKOB.

5.2 MexaHuueckasi XapakTepHUCTHUKa MAIIMHbI B IBUTATEIbHOM M T€HEPATOPHOM PEKUMAX.
5.3 Paboune XxapakTepUCTUKN MAIIUHBI B IBUTATEIILHOM PEXKUME.
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Pucynok 15 — BpemMeHHbIe 3aBUCUMOCTH IEPEMEHHBIX COCTOSIHUS MAIlIMHBI ITPU padboTe B
JIBUTaTEIbHOM PEKUME

KpuTtepun onieHKH 0T49eTa 0 BHINOJTHEHUH JIA00PATOPHOM PadoThI:

KoanuecTrBo
HAOpaHHbIX
0aJIU10B

XapakTepucTHKa 0TBeTa HAa TeOPeTHYECKHii BONPOC / BbINIOJTHEHUS

KoMmnerenuuun
NMPAKTHYECKOTo 3aaHusl

Honyyen  Oonyck K 6bINOAHEHUIO  1AOOPAMOPHOU  pabomvl
MTOIPa3yMEBAOIIU, YTO TEOPETUIECKUI MaTepuall, H3JI0KEH B 00beMe,
HEO0XOIUMOM JUTS BBITTOJTHEHUS nabopaTopHO padoTHr;
chOpMyNIHpOBaHBl [ETH W 33Ja4d, TPeOyIOIUe pEIIeHHsS B XOJIe
BBITIOJTHEHUS Ta0OPATOPHOK pabOThI; MPHUBEIEHBI HEOOXOUMBIE CXEMBI,
(bOpMyJIbI M COOTHOILCHUSI, PEIIeHbI MPE/IJIOKEHHBIE 3a/1a4i; 0003HaUYeHa
MIOCTIeI0BATENEHOCTh BBITIOTHEHUS nabopaTopHOH paboTsl.
1.1; TIK-1.2; | Jlabopamopuas paboma évinonnena 6 noiHom obbeme, CaMOCTOATENBHO, 19-25
IIK-1.3; [IK-1.4 | ¢ cobmongeHneM HeOOXOAUMOH IIOCIENOBATENLHOCTH IIPOBENCHUS COTIIYHO
OIIBITOB M M3MEPEHHUH, BCE OIMBITHI MPOBEJCHBI B YCIOBUAX U PEKUMAX,
o0ecreynBaOMMX TOJYyYEHHE IPABMIBHBIX PE3YJIBTaTOB M BHIBOJOB,
cobmoieHsl  TpeOoBaHUA NpaBWJI  TEXHHUKH 6e3omacHocTH,
MIPOJIEMOHCTPUPOBAHO YMEHHE YUTATh U COOMPATH AIIEKTPHUECKUE CXEMBI
CO 3HaHHEM CUMBOJIHKH, TOHUMAHUS TEPMUHOJIOTUU. Ha damy 3auumel
npedocmasiien omwem 1O pe3yibraraM JlabopaTopHOil paboTHl,
o¢opMIIeHHBIH B cOOTBETCTBUH ¢ TpeboBanusMu 'OCT eanHO# cucTembl
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koHCTpyKTOpcKoit nokymenTanuu (ECKJI), momHOCTRIO 0TOOpakarommii
MIPOBEICHHBIE HCCIeNOBaHUA. B Xone 3amuTHl MPOAEMOHCTPHPOBAHO
3HaHHE OCHOBHBIX 3aKOHOB W METOJOB aHAlW3a IMPOIECCOB,
MIPOTEKAIOIINX B HCCIIEyeMOU OOJIACTH, JIOTHYHO U TPAMOTHO M3JI0KECHBI
YMO3aKIIIOYCHHUS 1 BEIBOJBL.

THonyuen donyck k gvinonnenuro iabopamoptol pabomul. JlabopamopHas
paboma 8biNOIHEeHA 8 NOIHOM 00veme, C COOIIONEHNEM HEOOXOIMMOit
MOCIIEOBATEILHOCTH MPOBEACHHS OIBITOB M HM3MEPECHHH, BCE OIIBITHI
NIPOBEJCHBl B YCJOBUSX M PEXKUMAaX, OOECIICUMBAIOUIMX ITOJydYEHUE
MIPaBUJIBHBIX PE3YJIbTATOB U BBHIBOJOB, COOJIIOACHBI TPEOOBAHHMS TIPaBHII
TEXHUKHA OE€30IIaCHOCTH, IPOJAEMOHCTPUPOBAHO YMEHHE YHTaTh H
cobMparh  DIEKTpHYECKHE CXeMbl. B mpolecce  BBINOJIHEHUS
nabopaTopHOi  pabOTBl  CTyJIeHT oOpamaics 3a TOMOLIBI0 K
npenogasatemo. Ha oamy sawumbt (unu 6 cpok ne nosouee 3 ouneti om | 13-18«xopomo»
damwl 3awumul) npedocmasien omyem TO Pe3ylbTaTaM JabopaTOPHOM
paboTs1, oopmIiteHHBIH B cooTBeTcTBHM ¢ Tpeboanusamu ['OCT emunoit
cucTeMBbl KOHCTpykTopckoit mokymentammu (ECKJ), momHOCTBIO
OoTOOpaXKaroInii MPOBEACHHBIE HCCIEAOBAaHWA. B Xoxe 3amuTsl
MPOJEMOHCTPHPOBAHO 3HAaHHE OCHOBHBIX 3aKOHOB M METOJOB aHaH3a
MPOLIECCOB, NPOTEKAOMIMX B HccienyeMoi obmactu. [lpu orBerax
JONYIIEHbBl HETOYHOCTH, KOPPEKTHPYEMBbIE CTYIACHTOM C MOJCKa3KH
MIpenoaBaTesl.

Honyuen donyck k evinonnenuto 1abopamoprou pabomol. Jlabopamophas
paboma evinonnena 6 NOAHOM 0Ovbeme, C COOIIIOICHHEM HEOOXOANMO
MOCJICIOBATEILHOCTY MPOBEICHUS OIBITOB M U3MEPCHHH, COOJOACHBI
TpeOOBaHUs MPaBWI TEXHUKH 0€30MacHOCTH. B mporiecce BBIMOIHEHHS
nabopaTtopHOii  pabOThl  CTyAEHT oOpamiajcs 3a [OMOLIBI0 K

npenofasaTenio. Omuem no pe3yabmamam 1abopamopnou pabomut, 7-12,
odopmIeHHBIN B cooTBeTCTBUH ¢ TpeboBaHusAME ['OCT equHoi crcTeMbl | «YAOBIETBOPUTEN
KOHCTpYKTOpcKoit mokymeHTanuu (ECKJI), mOMHOCTEIO 0TOOpaXkarommii BHO»

MIPOBEACHHBIC UCCIICIOBAHIS, TIPEIOCTABICH HE B CPOK. B Xo/e 3ammTe
MPOJIEMOHCTPUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB W METOJIOB aHaIu3a
MPOIIECCOB, MPOTEKAIIUX B Hcciaemxyemoit obmactu. [lpu oTBerax
JONYIIEHbl OIIMOKH, KOPPEKTHPYEMbIE CTYIEHTOM C IOJCKa3KH
npenoaBaTesl.

[pu noIy4eHnH 0MyCKa K BBIMOJIHEHHIO 1a00paTOpHOi pabOThl OTBETHI
BBISIBHJIM HE3HAHHE CTYACHTOM OIPEICICHUA OCHOBHBIX IOHSITHH,
3aKOHOB, MPaBHJ, OCHOBHBIX TOJOXEHUH Teopuu, (HopMys, He3HAHHE
NPUEMOB PELICHUs] 3ajJa4y, AaHaJOTHYHBIX paHee pEUICHHBIM Ha
MPAaKTHYECKUX 3aHATHUSIX, T.C. YPOBEHb 3HAHUN HE MO3BOJSIET €My
MIPOBECTH OTBIT, HEOOXOIMMEIE PaCUeThI, WIIA UCTIOJIh30BATh MTOTYICHHBIC MeHee 6,
JaHHbIE 151 GOPMYITUPOBKH BBIBOJIOB. «HEYIIOBIICTBOPHT
JIoTOTHUTEIBHBIE U YTOYHSIOUINE BOMIPOCHI PEIIOIABATEINS HE TPUBOJIST EIIbHOY»

K KOPPEKI[MU OTBETa CTYACHTA.

unu

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET
unu

OTKa3 oT OTBETa

5. Meroanyeckne yKka3aHus I 00y4AOMIMXCH 10 OCBOCHHIO TUCHHUIINHBI

MCTO,Z[I/IIIGCKI/IC YKazaHusg I [OMOLIU 06y‘laIOHII/IMC$I B YCICOIHOM OCBOCHHMU AJUCHUIIJIMHBI B
COOTBETCTBHH C 3aIUIAHMPOBAHHBIMU BUAAMHU yUEOHON M CAMOCTOSTETFHON Pa0OTHI 00YJatOIINXCSA:

1. YueObHO-MeTOAMUEeCKUH KOoMITIEKC 1o auciuiumae «[I[porpaMmmubie cpeacTrsa
npogeccuoHAIBLHOM AesiTeIbHOCTHY (cocT. Mononkuna O.J1.), BKIrodaronuii MeToanyecKue
yKa3aHus U1l 00y4aroIUXCs 0 OCBOEHUIO JUCIUILTUHBL:
http://moodle.nfygu.ru/course/view.php?id=1232

2. YueOHO-MeToauYecKnid KoMIuieke o aucrurinie «Madopmaruka» coct. Codonera H.1N.),
BKJTIOYAIOIIUI METOIUYECKUE YKa3aHUs JIIsl 00YJaIOLINXCs TI0 OCBOCHHUIO UCIUTIINHBL:
http://moodle.nfygu.ru/course/view.php?1d=2484.
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PedTHHIOBLIN perjJaMeHT 0 JUCHUTILJINHE:

Ne | Bupa BpinoJinsieMoii yue0Hoii padorsl | Kommuectso | KommuectBo Ilpumeuanue
(KOHTPOJIMPYIOIIHE MAaTEPHAJIbI) 6aymioB (min) | GamoB (max)
Ucnvimanus / Bpewms, uac
Dopmvr CPC
1 | JIekunoHHOE 3aHATHE 4 20 3HaHHE TEOPH;
2 | JJaBoparopHoe 20 25 40 B IICbMEHHOM BUJIE,
3aHSTHE WHAUBHUIyalIbHbIC
3a/1aHus
3 | PacuetHo- 20 25 40
rpaduyeckas pabota
Hroro: 44 60 100

6. @OH OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHUs] POMEKYTOYHOM aTTECTAIIMU 00YYAKOIIMXCS 10
AUCHHUIIMHE
6.1. [Tokaszarenu, KpUTEPUH U HIKAJIA OIICHUBAHUS

Koagr ITokaszaTenb oueHUBaHUA YpoBHU Kpurepuu ouenuBanus OueHka
OIICHUBAEMBIX (o . 1.2.PI1 M) OCBOCHHS (meckpunTOpHI)
KOMIIETEHITHI
CIIOCOOHOCTBIO 3nams: ocHOBHBIE pUHIMIIEI | ba3oBbIil | JlaH modHBIN, pa3BepHYTHIN OTBET Ha 3auet
HK-1.1 paboThI ¢ H3ydaeMbIM HOCTABJIECHHBIN BOIPOC, TIOKA3aHO
Paccuntbisact MPOTrpaMMHBIM 00eCTICUCHHEM; YMEHHE BBIIETUTH CYILIECTBEHHBIE U
PeRUMBL PaGOTHL | \ oo i criocoGbI 00paboTKH HECYIIECTBEHHBIE PU3HAKH,
00neKTOB U TIPEJICTaBICHUS MIPUYMHHO-CIICACTBEHHBIE CBSI3H.
npodeccHoHaIbH
o CTaTUCTUYECKUX JaHHBIX; OTBeT 4eTKO CTPYKTYpHUPOBaH,
JIeATETBHOCTH, MaTeMaTh4yeckue, TabJIu4HbIe, JIOTHYEH, U3JI0KEH MOJTHOCTHIO C
K-1.2 rpaduyecKue Crocoobl UCIIOJIb30BAaHUEM COBPEMEHHOMN
Hcrions3yer NPEACTABICHUS Pa3IUIHOM TEPMHUHOIOTUU. MOryT OBITH
TEXHUYECKUE uHpOpMAIUH; JIOTYIIIEHBI 2-3 HETOYHOCTH WU
cpencrea it | Ymems: cCHCTEMaTHU3UPOBATh HEe3HaYUTEIbHbIE OLIHOKH,

H3MEPEHIA 1 | TOay4YEHHBIE B XO/€ HCIIPABIIEHHBIE CTYIEHTOM C

KOHTPOIIA OKCTIEPUMEHTA JaHHbIE; MOMOIIILIO TIpenoaaBatens. B
OCHOBHBIX oTo0paxath UX B IOCTYITHOM 71ab0paToOpHOM 33/IaHUH MOTYT OBITh
rapameTpoB .

TextomoLecko | BAASs TIPABHITBHO JOMYIIEeHBI 2-3 q)aKTquCKer OLINOKH.
ro  mporecca; | "PEACTABIATE HX B He OtBer npeacTaBisieT coOon Hesauer
MK-1.3 rpauuecKOM BUJIE; BBIOMPATh |OCBOEHBI | Pa3pO3HEHHBIE 3HAHUS C

Onpenensier Pa3IMYHBIC BU/BI CYILIECTBCHHBIMH OIIMOKAMH 110
TapameTphI rpaM4ecKoro IpeaCTaBIeHHUs Bonpocy. IIpucyTcTByIoT
0bopynoBanus MH(OpMaLKK IS TOYHOTO (hparmMeHTapHOCTH, HEIOTHYHOCTD
OOBEKTOB oToOpakeHUs1 XapakTepa n3noxxeHus. CTyZIEHT HE OCO3HAET
H{’Oq’eCCHOHaHBH MPOUCXOISIINX MPOIECCOB; CBsI3b 00CYXKIaEMOI'0 BOTIPOCA I10

on BBIOMPATh METOABI M CIIOCOOBI OWJIeTy C IpyruMu 0ObEeKTaMK

?f[?le ZBH];);ZI;LGT 00paboOTKH TEXHUIECKOH JUCIUIUIMHBL. OTCYTCTBYIOT BBIBOABI,
METOJIAMH MH(OpMALNHI; MATEMATHYCCKH KOHKPETH3aLUs U 10Ka3aTeIbHOCTh
obecrieueHus OIMUCHIBATE XapaKTCP n3JoKeHus1. Pedb HerpaMmoTHasi,
TpeOyeMbIX (hHU3nIECKHX TIPOLIECCOB; TEPMHHOJIOTUSI HE UCIIOJIB3YETCS.
PEXIMOB u | Bradems: HaBbIKamu pabOTHI B JIONONTHUTEIBHBIE U YTOUHSIOIIHE
apaMeTpoB pacnpoCTpaHEHHBIX BOIIPOCHI TIPETIOIaBATENS HE IPUBOJISAT
TEXHOJIOTHYECKO | TIPOTPAMMHBIX MPOYKTaX JIIsS K KOppEKIIMU OTBETa CTy/AeHTa. B

ro nmpormnecca mno | HHXXEHEPHBIX PACuYC€TOB U J1a60paT0pHOM 3aJaHUH JOIYIIECHO
3a/1aHHOM IPOCKTHPOBAHMSI, OCHOBHBIMU Oonee 5 pakTHYECKHX OIUOOK.
MCTOJJUKE

MPUHIIUIIAMH TPEACTABICHUS
1 00paboTKN HHPOPMAITUH.

unu OTBET Ha BOIIPOC MOJHOCTHIO
OTCYTCTBYET
wiu OTKa3 oT OTBETa
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6.2. TunoBsle KOHTPOJIbHBIE 3a/1aHUA (BOIPOCHI) JIJIsl IPOMEKYTOUHON aTTeCTalluu
3aueT o MHPOPMAIIMOHHBIM TEXHOJOTUAM B IPOGECCHOHATBLHON IEATEIbHOCTH TPOBOAUTCS B
dbopMme cobecetoBaHus IO BOIIPOCAM.
Bonpocsl k camonoaroroBke:
1. Bwusyanmzamus pe3ynbTaToB BhIYHCICHUN B cucteme Matlab. [Toctpoenne rpadukoB (QpyHKIUH,

oopmieHne rpaguUECKUX OKOH.

2. Pabora ¢ JgedcTBUTENBHBIMH M KOMIUIEKCHBIMM MAacCHBaMH 4Hcell B cucreme Matlab.
dopMupoBaHUE OJTHO- U IBYMEPHBIX MACCUBOB, BHIUMCIICHUS C MACCUBaMH.

3. TpexmepHas rpaduka B cucreme Matlab.

4. Ilpumenenue cuctembl Matlab 11t pemieHus cuCTeM JTMHEHHBIX ypaBHEHUH. Onepanuy THHeHHON
anreOpbl HaJl MaTPULIAMH.

5. Bpluucienue onpeeeHHbIX HHTETPaIOB U PEIIeHHE CUCTEM OOBIKHOBEHHBIX (D (epeHIanIbHbIX
ypaBHeHUH cpeacTBamu Matlab.

6. Co3gaHue ¥ UCTIOJIB30BaHNE CHMBOJIBHBIX BBIUMCIICHHI B cucTeMe Matlab. Berancnenue npenenos,
CYMM PSJIOB U IPOU3BEICHUH, CHMBOJIbHOE AU HEPSHIIUPOBAHUE U MHTCTPUPOBAHHE.

7. CumBounbHbIE BhIuMCIeHUs1 B cucteme Matlab. Pemenue anreOpanueckux u nuddepeHnumanbHbIx
ypaBHeHUH u cucteM. CpencTBa BU3yalu3aluil CUMBOJIbHBIX BHIUMCICHUN.

8. OcHoBBI porpaMMupoBanus Ha M-sa3eike. Oniepatopsl UKiIa B M-s3bIKe.

9. OcHoBBI IporpaMMupoBanus Ha M-s3b1ke. M-crieHapuu.

10. OcHoBBI IporpaMmmMupoBaHusi Ha M-s3bike. M-QyHKIHH.

11. O6paboTka SKCHEpPUMEHTAIBHBIX JaHHBIX B cucreMe Matlab. Haxoxnaenue npubamxaromieit
(GYHKIHMH.

12. Ob6paboTka H3KCIEPUMEHTANBHBIX JaHHBIX B cucreMe Matlab. Anmpokcumarus JMHEHHOU
KoMOMHanuen GyHKIuN. Annpokcumarus QyHKIuend mpou3BOJILHOTO BUIA.

13. MogenupoBaHue CTATHUECKOTO JIEKTPUIECKOro MoJis B cucteme Matlab.

14. MopenupoBaHHe MarHUTHOTO TTOJIS BUTKA, COJICHOUAA U TOPOUJAITBHONH OOMOTKH C TIOCTOSTHHBIM
TOKOM B cucteMe Matlab.

15. MogaenupoBaHHe NEKTPUIECKUX IENell MOCTOSIHHOTO TOKa cpeacTBaMu Matlab.

16. MogenupoBaHue NEKTPUIECKUX IIETNel epeMeHHOro ToKa cpeacTBamu Matlab.

6.3. MeTtoinyeckue MaTepualibl, ONpeIeIsiFoIie MPOLEayphl OIIEHUBAHUS
XapaKTepUCTUKHU NPOLERYPbI
Bun npouenypsl
Henp npouenypsl

3a4CT

BEISBUTH CcTeneHb cpopmupoBanHocTr komnereniuu [1K-1.1; TTK-
1.2; TIK-1.3; I1K-1.4

JlokanbHbIe AKTBI By3a, | [lojoxeHne o MpoBeAEHWH TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
pErIaMEeHTHUPYIOIINE NPOBEJCHUE | MPOMEXYTOUHON arTectau odOydaromuxcs CBOY, Bepcus 2.0,
MIPOIIE Ty PHI yTBepkaeHo pekropom CBDY 15.03.2016 .

[Monoxenune o GaIIbHO-peUTHHTOBOM cucteme B CBDY, Bepcus
4.0, yrBepxkaeno 21.02.2018 r.
CTyZAEHTHI 4 Kypca OakajgaBprara

CyOBbeKTbl, Ha KOTOPBIX HaIpaBiIeHa
mpoueaypa

IIepuon mpoBeneHUs POLETyPbI BeceHHsisl DKk3aMeHaIMOHHAs ceccrs
TpeboBaHuss K  DHOMELIEHUAIM U | -

MaTCPHUAJIBHO-TEXHUYCCKUM CPEIACTBAM
TpeOoBannss Kk ©OaHKy OIEHOYHBIX | -
CpEICTB

Ornrcanye MPOBEICHUS MTPOIIE Ty PhI

3auet npuHUMaETCsI B yCTHOH (opme.

[IIxans! OLIECHUBAHUS PE3YJIbTATOB

IlIkarna oreHMBaHMs pe3yabTaToB npuBeaeHa B m.6.1. PITJIL.

Pesynbratel npoueaypst

B pesynbrare cnauu Beex 3ananuii st CPC cryneHTy Heo0xon1umo
Habpatb 60 6asoB, YTOOBI OBITH MOJYUYHTH 3aUET.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb OCHOBHOM M JONOJTHUTEIBHOM Y4eOHOH JIUTEPATyPhl, HE00X0AMMOM /IS OCBOCHUS

AUCHHUITINHbI

3

ABTOD, Ha3BaHHE, MECTO U3/IaHUS,
M3JIaTeJILCTBO, FOJ H3IaHUs YUeOHOM
JIMTEPATYPHI, BUJ U XapaKTEPUCTHKA HHBIX
WHPOPMALMOHHBIX PECYPCOB

Hanuuune
rpuda,
BH]I
rpuga

Bubnuoreka
TH (¢)
CB®DYVY, xoxa-
BO
IK3EMILISIPOB

ONeKTpOHHBIE
W3/IaHMS:
TOYKa J0CTYTa
K pecypcy
(HamMeHOBaHU
e OBC, Ob
CB®YVY)

KomnuectBo
CTYICHTOB

OcHoBHas nuteparypa’

MenpuaukoB Brnagumup I1aBnoBruy
HubopManimoHHbIC TEXHOJIOTHA: y4eO. I
crya.By3os/ B.I1. MenbpHuKOB.-MockBa:
Axanemus.2009- 425 c.

10

http://biblioclub.ru/index.php?page=book
&id=364538&sr=, Ilapes P. 1O. ,
ITynxoB A. H. , Camapun B. B. |
MeuibHukoBa E. B., Undopmaruka n
nporpaMmMHpoBaHue: ydeOHoe rnocoodue,
Kpacnosipck: Cubupckuii heaepanbHbiii
yHHUBepcuTeT, 2014

MoruneB Anexcannp Braaumuposuy
Wudopmaruka: y4ued. a7 cTyn.By308/ A.B.
Morunes, H.U. Ilak, E.K. Xennep; nox
pen. E.K. Xennepa.- 3-e u3x., nepepad. "

nom.-MockBa: Akanemud. 2007- 425 c.

10

Jononnuren

bHasl JINTepaTypa

Konomnesa, Y. A.lnpopmaronssie
TEXHOJIOTUH: DJIEKTPOHHBIA y4eOHHK /
N.A. Konomnesa, O. A. Xoxioga, A. B.
JlenuncoBa. - DIIEKTPOH. TEKCTOBBIE, Tpad.
3B. AaH. - Mockea: KHOPYC, 2009. - 1
anekTpoH. ont. auck (CD-ROM)

http://www.knigafund.ru Kucenes I'.M.,
Bouxosa P.B., Cadonor B.1.
HHpopMalMOHHBIE TEXHOJIOTUH B
SKOHOMUKE U yripasieHnd (3dekruBHasL
pabota B MS Office 2007): YuebHoe
nocob6wue., lamkos u K, 2010

Kanuenan C.A. Anropurmuzanus u
porpaMMHpOBaHue, ydeOHOe ocodue,
M., UH®PA-M, 2008.

I'pudp MO
PO

Kanabyxosa I'.B, Turos B.M.
KoMITbtoTepHBIi IPaKTUKYM 110
nHpopmaruke. OPHUCHBIE TEXHOIOTHH:
yaebHoe mocobue - M.: Ul «DOPYMx»:
NH®PA-M, 2008.

I'pudp YMO

3 Jlnst yno6GeTBa IPOBEIEHHUS €XKETOHOTO OOHOBJIEHHS TIEPEYHS OCHOBHOM M JIOTIOJHUTENLHOM y4e0HOI IMTEpaTyphl
PEKOMEHAyeTCs pa3MelIlaTh pas/el 7 Ha OTJEIbHOM JINCTE,C 00s13aTeIbHON OTMETKON B YueOHol Onbianorexke.

4 PexomeHyeTcst yKasbiBath He Gosiee 3-5 HCTOUHMKOB (¢ rpudamu).
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http://biblioclub.ru/index.php?page=book&id=364538&sr
http://biblioclub.ru/index.php?page=book&id=364538&sr
http://biblioclub.ru/index.php?page=author&id=134173
http://biblioclub.ru/index.php?page=author&id=134371
http://biblioclub.ru/index.php?page=author&id=134709
http://biblioclub.ru/index.php?page=author&id=134710
http://biblioclub.ru/index.php?page=publisher&pub_id=15885
http://biblioclub.ru/index.php?page=publisher&pub_id=15885

8. [lepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAMOHHOI ceTn «UHTepHeT» (1as1ee
ceTb-VIHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S TUCUUIIMHBI
1. Hayunas snekrponnas Oubnuoreka, http://elibrary.ru/

9. OnucaHue MAaTEePHAJIbHO-TEXHHYECKOW 0a3bl, HEOOXOAUMOMH /JIsi OCYILIECTBJIECHHUS
00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

Ne HanmenoBanue temsl HaumenoBanue | IlepedueHb OCHOBHOTO 00Opy10BaHUS (B T.4.
n/m crienuanu- ayauo-, BUACO-, rpaduueckoe

3UPOBAHHBIX COTIPOBOXCHUE)

ayIUTOPHIA,

KaOMHETOB,

nabopaTopuii u
np.
1. | JlekumoHHsle U ka0. A 303 MPE3CHTAIIMOHHOE 000pyI0BaHuEe (TIPOEKTOP
1a00paTOpHbIE 3aHATHS Beng), croiika Ha Kosecukax

SmartTechnologies (kpemnex 10 2 METPOB),
KomrbioTep B Komiuiekre Evol-P4-640 (cucr.
6nox Ilentuym4, x/xk monutop LG™’,
KJIaBUAT, KOMITBIOTEP B KOMIUIeKTe [leHTnyMm-
4 (MB ASUS P5KPL, CPU P4-Core2Duo
3GHz, DVD+/-RW ), Web kamepa A4
PK910P, Web xamepa A4 PK920H

10. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTHil, HCIIOJIb3YeMbIX MPU OCYIIECTBJIECHUHU
00pa3oBaTeIbHOIO Mpolecca Mo JUCUUILIMHE, BKIII0Yasi epevyeHb MPOrpaMMHOro odecneyeHust
U HH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM
10.1. ITepeueHs MHPOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIICCTBICHHH
006pa30BaTeaLHOrO MPOLECCA 110 AUCIUILITHHE’

[Tpu ocymecTBneHHH 00pa30BaTENLHOTO MPOIIECCa IO TUCIUITINHE UCTIONB3YIOTCS CIIeIYIOIINe
WH(OPMaIIMOHHBIE TEXHOIOTHU:

. UCTIOJIb30BaHUE HA 3aHATHIX SJICKTPOHHBIX W3JIaHHUH (YTCHUE JICKIHA C UCTIOIb30BaHUEM
CalI-TIpe3eHTAINi, JJIEKTPOHHOrO0 Yy4eOHOTO TMOCOoOMs), BHACO- M ayauoMarepuaioB (duepe3
HuTepHer);

. OpraHu3aIysl B3aMMOJCUCTBHS ¢ O0YJAIONUMHICS TTOCPEICTBOM DJIEKTPOHHOM ITOYTHI U
CJI0 Moodle.

10.2. Tlepeuens mporpaMMHOTO oOecrieueHus
- Excel, Electronics workbench, MathCAD, Matlab
10.3. IlepeueHb MHPOPMALTMOHHBIX CIIPABOYHBIX CUCTEM
He ucnons3yrores.

B mepeuHe MOTYT ObITh yKa3aHbl Takue MH()OPMAIMOHHBIC TEXHONOTHH, KAK MCIONB30BAHUE HA 3AHATHAX JIEKTPOHHBIX M3/AHUMH (4TeHHE JEKUHi C
HCIIONB30BaHHEM CIal-TIPe3eHTalHil, SIEKTPOHHOT0 Kypca JISKIUH, rpaguyecKiX 00bEKTOB, BUACO- ayAN0O- MaTepHAIIOB (depe3 IHTepHeT), BUPTyaIbHBIX
nabopaTopuii, MPaKTUKYMOB), CHELUUAIM3UPOBAHHBIX W O(UCHBIX MpOrpamMm, MH(POPMAIMOHHBIX (CIPAaBOYHBIX) CHUCTEM, 0a3 JAHHBIX, OpraHHU3AIMs
B3aUMOZCHCTBHS C 00YHYAOMIMMHUCS TOCPEACTBOM JJICKTPOHHOIT MOYTHI, popyMOB, HTEpHET-TPyIII, CKaMIl, 4aThl, BUACOKOH(PEPCHIICBSA3b, KOMITBIOTEPHOE
TECTHPOBaHUE, NUCTAHIMOHHBIC 3aHATUS (OJMMIIMA/BI, KOH(QEpeHIHN), BeOMHap (CeMHHAp, OpraHW30BaHHEIN Yepe3 VHTepHeT), MOArOTOBKa MPOESKTOB
CHCIIOIb30BaHUEM 3JIEKTPOHHOTO O0(hrca i 000JIIOYKH) U T.I1.
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http://elibrary.ru/

JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

b1.B./1B.04.02 OcHoBbl nporpammupoBanusi UT-pemennii

YueOHsblit BHeceHHbIE H3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
rox (®HO) BBIITYCKAOIIEH
kadeapsi(naTa,Homep),
®UO 3aB.kadenpoii,
MIOAIINCH

B mabnuye yxazvieaemcsa monvko xapakmep usmeHeHull (Hanpumep, usmMeHeHue membl, CRUCKA UCHOYHUKOB NO meMe UlU
memam, CpeodCcma nPOMeNCYMOUHO20 KOHMPOIA) ¢ YKA3AHUEeM NYHKMOos pabouetl npocpammbl. Camo codepoicanue usmeHeHui
opopmasemcs nPuLodCceHuemM no CKEO3HOU HyMepayuu.
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