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1. AHHOTAIIUA
K pado4eil mporpaMmme I CHUNINHbBI
B1.B./IB.02.02 OcHoBbl nporpammupoBanusi UT-pemennii
TpynoemkocTs 2 3.¢.

1.1. Ilesb ocBOEHMSI U KPATKOe COAep KaHue U CHUTITHHBI

O3HaKOMUTH C OCHOBaMH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH B MPOPECCHOHATBHON
JESATEeILHOCTH, TIOJTOTOBUTDH K MPUMEHEHHIO COBPEMEHHBIX MMPOTPAMMHBIX CPEICTB
po(heCcCHOHATLHOM e TEIbHOCTH, Pa3IMYHBIX BUAOB KOMITBIOTEPHBIX CPEICTB U OPITEXHUKHU B
poeCCHOHAIBHON JEATEIHHOCTH, U3YYUTh MOPSIOK PYHKITMOHUPOBAHKS ITPOTPAMM.

Kpatkoe coxpepkanme gUCHUIUIMHBL: [loHATHE MeETOABI W CpPEACTBA aBTOMATH3AIlUU
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. Ha3HadueHWe W MPUHITUIIBI
WCITOJIb30BAaHUS CHUCTEMHOTO M TMPHUKIATHOTO NpOorpaMMHOro oobecrniedeHus. OCHOBHBIC TIOHSTHS
aBTOMATHU3UPOBAHHOW 00pabOTKK MHPOpPMALUH.

1.2. llepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUeHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHHPYEMBIMH Pe3YJIbTATAMH 0CBOEHHSI 00Pa30BaTe/JbLHOMH MPOrpaMMbl

[Tnanupyemble pe3yabTaTbl OCBOCHUS
IporpaMmsl (COJIEp>KaHNe U KOJIbI [Tnanupyemsble pe3ysbTaTbl 00y4eHHUs 10 TUCLHUILINHE
KOMIIETEHIIHI)

I1K-1.1 PaccunThIBaeT pexXuMbl pabOThI B pe3ysibrare 0cBO€HUS AUCHUILIUHBI 00yYaroLuiics

00BEKTOB POECCHOHATBLHOM JIOJKEH:

JeATENBbHOCTH; 3HATh:

[1K-1.2 Vicnone3yet TeXHHYECKHe OCHOBHBIE IPUHIIUIIBI PAOOTHI C H3y4aeMbIM

CpeJCcTBa I U3MEPEHUs U KOHTPOJIs IIPOrpaMMHBIM OOecrieyeHueM U pUOOpaMu; METOIbI U

OCHOBHBIX ITapaMETPOB TEXHOJIOTUYECKOr0 | CIIOCOOBI 00pabOTKU U MPEACTABIEHUS CTATUCTUYECKUX

IpolLecca; JAHHBIX; MaTeMaTHYecKue, TabauuHble, rpaduyeckue

[1K-1.3 Ompenensier nmapameTpbl CHoCOObI IPECTABIICHUS Pa3IMuHON HH(pOpMaLny;

000opyIoBaHMsI 00BEKTOB YMeTs:

po(eCcCUOHATBHOMN JIESITENbHOCTH,; CUCTEMAaTHU3UPOBATh MOIYYEHHBIE B X0/I€ IKCIIEPUMEHTA

[1K-1.4 Brnaneer MeToziaMu o0ecriedeHust | JaHHbIE; 0TOOpaXkaTh UX B JOCTYITHOM BUJIE;

TpeOyeMbIX PEKUMOB U [TapaMETPOB MIPaBWJIbHO MPEJCTABIATH UX B rpagueckoM BUJIE;

TEXHOJIOTMUECKOTO TMpoliecca 0 33aHHON | BBIOMPATh pa3IMyHble BUJIbI IpauuecKoro

METO/IUKE MpeicTaBlIeHHs] UHPOPMALUU JUIsl TOYHOTO
0TOOpa’keHHsI XapaKkTepa MPOUCXOSIIUX MPOLIECCOB;
BBIOMpATh METOBI U CIIOCOOBI 00PaOOTKH TEXHUUECKOM
uH(pOpMaIUY; MaTEMaTHYECKH OMUCHIBATh XapaKTep
(hU3UYECKUX TPOIIECCOB;
Bnagers:
HaBbIKaMU pabOTHI B paCIpOCTPAHEHHBIX
MIPOrPaMMHBIX MPOAYKTAX AJI1 MHKEHEPHBIX pacyeToOB
Y IPOEKTUPOBAHUS, OCHOBHBIMH MPUHIIUIIAMH
NpeJCTaBICHUS U 00pabOTKU MH(OPMAITHH.




1.3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

WNupexcrl 1 HAMMEHOBAHUS YIEOHBIX TUCIIUTLTIHH
(MomyJieit), mMpaKTHK

b1.B.03
BBenenue B
WH>XEHEPHYIO
JIeATCILHOCTh

HanmenoBanme
JUTSL KOTOPBIX
Hnnekc JUCLUTIINHEL CemecTp | Ha KOTOpBIE OITUPACTCS .
N coJiepKaHre TaHHOM
(MOJTyJIsT) IPAKTUKU coJiepKaHue TAHHOM
JCLMTUIAHBI (MOJTYJIS)
JUCIIATUTAHBI (MOYJIS) .
BBICTYIIAET OTIOPOI
b1.B./1B.02.02 OcHOBBI 7 b51.0.02 Uuoctpannsiii | b2.B.03(IT)
MIPOrPaMMHUPOBAHHUS SI3BIK [TpouzBoacTBeHHAS
NT-pewennit b1.0.15 ®usuxka npakTuka: Hayuno-
b1.0.14 Maremaruka HUCCIIeNOBaTEIbLCKAA
b1.0.17 Uudopmaruka | paborta

1.4. SI3bIk MpenogaBaHusi: PyCCKUM.




2. O0beM TUCHUIJIMHBI B 324€THBIX eHHUIIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaIeMUYeCKUX YaCOoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Beinrcka u3 yueonoro iana (3-bI1-20-20(5))

Kon u Ha3BaHWE TUCIUIUIMHEI 10 Y4eOHOMY TUTaHY

b1.B./IB.02.02 OcHoBbI
nporpammupoBanus UT-pemenuii

(B yacax)

Kypc n3zydyenus 4
Cemectp(bl) U3yUeHUs 7
dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH) 3aueT
Pacuetno-rpaduueckas pabota, ceMeCTp BBIIIOJHCHHS 7
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 unm DO, B
qacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 15 -
1.1. 3aHATHS JICKIIMOHHOTO THTIA (JICKIIUH) 4 2
1.2. 3aHaTHsi CEMMHAPCKOTO THIIA, BCETO, B T.4.: 8 -
- CEeMHMHApbI (mpakTHYeCcKue 3aHATHUSA, - -
KOJUTOKBUYMBIH T.I1.)
- 1ab0opaTopHBIC PAOOTHI 8 -
- IPaAKTUKYMBI - -
1.3. KCP (KOHTpOJb CaMOCTOSITENIbHON pPaboThI, 3 -
KOHCYJIbTAITIH )
Ne2. CamocrosiTesqbHass padora odyuarommxcs (CPC) 53

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

1yKaSI)IBaCTC$I, €CJIM B aHHOTallun 06paBOBaTCJ’ILHOI7[ MporpaMMebl 10 NO3ULNU «CBGI{GHI/IH O IPUMCHCHHUHU JUCTAHIUOHHBIX

TEXHOJIOTUH 1 SJICKTPOHHOI'O O6y‘lCHI/IH)) YKa3aH OTBET «Aa».
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3. Cozep:xaHue JMCUUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TEMaM C YKa3aHHEeM OTBEJAEHHOI0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. Pacnipenesienre 4acoB 10 pa3jieiaM U BHAAM Y4eOHbIX 3aHATHI

Pasznen Bcero KonTtakTHas pabota, B 4acax Yacsl
4acoB CPC
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[Tporpammuoe 1 - - - 2 - - -] - 5 (JIP)
obecrieueHue B 5 (PT'P)
npohecCuoHaTBHOMN
JIeSITeIIbHOCTH.
WudopmarmoHHbie 1 - - - 2 - - |- 1 5 (JI3)
cucreMbl. ba3zoBoe u 5 (JIP)
MIPUKJIIATHOE 6 (PT'P)
MPOrpaMMHOE
oOecrieyeHue.
Electronics workbench 1 - - - 2 - - -1 1 5 (JIP)
(Temsbr 1) 6 (PT'P)
Matlab (Tema 2) 1 - - - 2 - - -1 1 5 (JI3)
5 (JIP)
6 (PT'P)
3auer 4 _
Bcero yacos 3a ceccuio 72 4 - - - 8 - - - 3 53
Ne3

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

3.2. Conep:xanue TeM NPOrpamMMbl AU CHHUIIINHBI

Tema 1. Ilonarue wuHpOPMALMOHHONH TEXHOJIOTHM B NPO(PECCHOHANBHON IESITEIbHOCTH.
Knaccudukanuss nHGOpMAITMOHHBIX TEXHOJOTUH B MpOodecCHOHATBHON aesTeabHOCTH. Momenw,
METOABl M  CpeICTBAa  pealu3allid  IEpPCIEeKTUBHBIX  MH()OPMAIMOHHBIX  TEXHOJOTUH B
npodeccuoHaIbHON  AesTenbHOCcTH. [Iporpammuoe oOecrieueHrie MH(POPMAIMOHHBIX TEXHOJIOTUNA B
npodecCHOHATIBHON JeATeNIbHOCTH. Ha3zHaueHWe ¥ NPUHLMIBI HCHOJb30BAHUS CHCTEMHOIO U
MPUKIIAIHOTO MporpaMMHOro oOecnedeHus. OCHOBHbIE TMOHATHS aBTOMAaTU3UPOBAHHOM 00pabOTKU
UHpOpMaLINH.

Tema2. Oco6eHHOCTH MUKPOITPOLIECCOPHBIX aBTOMAaTHUYECKUX ycTpoiicT. Cornacymoiune
yCTpOMCTBa (YCHIIMTENN) — Ha3HAUEHHe, IPUMEp peanu3alnu, npuHuun aeicteus. Knaccupukarms
CUTHAJIOB (HENpPEpBIBHBIN, TUCKpeTHBIN). MlcTouHnky nHpopmManuu (AaTYNKU, U3MEPUTETIbHBIE



prOOPbI, YyBCTBUTEIBHBIC AJIEMEHTHI). JlaTunku 1 mpeoOpa3oBaTenu sl U3MEPEHHUSI dJICKTPUUECKUX
BeIMYMH. J[aT4uKy 1 npeoOpa3oBaTenu A U3MEPEHHs HEAEKTPUUECKUX BETUUHH.

Tema 3. [Ipumenenne makera ELECTRONICS WORKBENCH st u uccrnenoBanusi nenei
MOCTOSTHHOTO TOKa

OcHOBHBIE CBEJICHHS O pabOTe C MPOrpaMMaMy CXEMOTEXHUYECKOTO MOJICIIMPOBAHUS U aHAIN3a
AJIEKTPUYECKUX CXeM. JneMeHThl pabdodeit oOmactu mporpammel ELECTRONICS WORKBENCH.
Coznanne anexkTpoHHBIX Mojenedt snekrpuueckux cxem B ELECTRONICS WORKBENCH.
ITpumenenne ELECTRONICS WORKBENCH ns1s MmonenupoBaHusi 1 aHaidu3a JIEKTPUUECKUX Lenei
IIOCTOSIHHOT'O TOKa.

Tema 4. OcuoBsl paboTsl B cucteme Matlab

OcHoBHbIe cBeieHus o porpamme Matlab. OcHoBHBIE MaTemMaTHuecKue onepaiuu, HOCTPOSHHE
rpadukoB, NEHCTBUS HaJl MaTpUllaMH, pELICHHE anreOpanyecKux YypaBHEHHH, NeHCTBUS Hal
KOMIUIEKCHbIME 4ncinamu B Matlab. IIporpammupoBanne B Matlab. Tlpumenenune Matlab s
TeXHHUYeCKHuX pacyetoB. OcHOBBI MojenupoBanus B Matlab.

4. IepedeHnb y4e0HO-METOAMYECKOro 00ecnedeH s 1JIsl CAMOCTOSITEILHON PadoThI?
00y4YaKOIIMUXCS M0 TUCHHUILINHE

Conep:xkanue CPC
Ne HanmenoBanue paznena Bun CPC Tpyno- DOpMBI U METOIBI
(TeMbl) TACITUTUTHHBI E€MKOCTb (B KOHTPOJIA
gacax)
[Tporpammuoe IMoaroroBka K 1a00PaTOPHBIM 10 AHanu3  TEOPETHYECKOTro
obecrieueHue B 3aHITUSIM Marepuana, BbIMOTHEHUE
npodeccroHaNIbHOR pac4eTHo-rpaguIecKoro
JIESITENILHOCTH. 3amanus (BHeayn.CPC)
NudopmannoHHbie IMoaroroBka K 1a00PaTOPHBIM 16 AHanu3  TEOPETHYECKOTro
cucrembl. bazoBoe u 3aHSITUSIM Marepuana, BbIMOTHEHHUE
MPUKIIAHOE TPOrPaMMHOE pac4eTHo-rpaguIecKoro
obecrieueHue. 3amanus (BHeayn.CPC)
Electronics workbench IMoaroroBka K 1a00PaTOPHBIM 11 AHanu3  TEOPETHYECKOTro
3aHSITUSIM Marepuana, BbIMOTHEHUE
pacyeTHO-rpaguIecKoro
3ananus (BHeayn.CPC)
1 Matlab [oxroToBka k 1a00paTOPHBIM 16 AHanmu3  TEOPETHYECKOTO
3aHATHAM Marepualia, BbIIIOJHEHHUE
pacueTHO-rpadhUIeCKOro
3ananus (BHeayq.CPC)
Bcero yacos 53

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

1. enb pabotel: MccnenoBanue TpexgazHoro TpaHcgopmaTopa npu pa3InyHbIX cXeMax
COEJIMHEHUS IEPBUYHBIX U BTOPUYHBIX OOMOTOK.

2. Coneprkanue padoThI:

2.1 Onpenenenue mapaMeTpoB TpaHchopmaTopa Mpu coequHeHNH «3Be3aa-38e31a» (Y/Y).

2. 2 Ompezenenue napaMeTpoB TpaHncGopMaTopa Mpu COSAMHEHUH «3BE3/1a-TPEYTOIHBHUK
(Y/D).

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

2.4 Onpenenenre napaMeTpoB TpaHcpopMaTopa NMpu COSAMHEHUH «TPEYTOJIbHUK-3BE3/1a»

(A1Y).

2 CamocrosTenbHas paGoTa CTYHEHTA MOXET OBITh BHEAYIMTOPHOH (BBIMONHAETCA CTYIGHTOM CAMOCTOSTENBHO 0€3 Y4acTHs
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHSAETCS CTYICHTOM
B ayJJUTOPHUH CaMOCTOSITENHHO ITOJ] PyKOBOACTBOM IIPETIOABATEIS — HAPHMeEP, 1ab0paTOpHAs WIIM paKTHIecKas padoTa).
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3. Onucanue BUPTyaJbHOU 1aOOPaTOPHON YCTaHOBKH.

BupryanpHas maboparopHas yCTaHOBKA IpeICTaBIeHa Ha puc. 1.

[To cpaBHEHUIO ¢ MO/IENBIO OHO(A3HOTO TpaHCchopMaTOpa 3/1eCh HE UCTIONB3YIOTCS OJIOKU IS
U3MEPEHUs] OCHOBHBIX XapaKTEPUCTHK (OCHOBHBIC XapaKTEPUCTUKH Tpex(a3zHOro TpaHchopmaropa u
onHo(dasHoro tpanchopmaropa HACHTHYHBI), HO J00aBiaeH 0ok Multimeter, usmepsiromuii Toku u
HanpsbKeHUs: TpanchopmaTopa. 3HAUCHHUS ITUX TOKOB OTYMTHIBAIOTCS ¢ OKHa Oyioka Powergui. Tam sxe
CHHMAIOTCs 3HaueHUs1 BXoHOTro U 11 BeIXOIHOTO U2 HAIIPSHKCHUI U pa3HOCTD (a3 MEXIly HHUMHU.

F—.f'

CF————C vy v &p

Indirethne sounse Te
wiith neultral

powRrgui 2 <

Multimeter

Pucynok 1 — Monens TpexdazHoro Tpancopmaropa

OKHO HacTpOWKH MapameTpoB TpexdazHoro Tpanchopmaropa rmokasaHo Ha puc. 2. B ormimune
OT OKHA HACTPOMKHU MapaMeTpoB OJHO(A3HOrO TpaHCHOPMATOPA OHO COJACPIKUT JBA JIOTIOTHUTEIBHBIX
TOJISL:

Winding 1 (ABC) connection — cxemMa coeiuHEHHS IEPBHYHBIX 0OMOTOK;

Winding 2 (abc) connection — cxema coeiMHEHHs BTOPUYHBIX 0OMOTOK. B BbINagaronieM MeHro
9THX IOJIeH 3a/1aeTcs cXema coelnHeHus. B
nosie Measurement BeiOpana omirust Winding Voltage, mpu koTopoit u3MepsitoTes HanpsHKEHHsST 00MOTOK.



Pucynok 2 — OkHO HacCTpOWKH apaMeTpoB Tpex(dazHOro TpaHchopmaTopa

4. ITopsinok npoBeieHust 1a00paTOpHOI paboThI

[Topsimokx TpoBeneHUs JTadopaTOPHOM PabOTHI IO BCEM IMyHKTaM cojepikaHus padbotsr 2.1-2.4
octaercsi HemsMeHHbIM. [lapamerpsl uctounuka nutanus Inductive source (puc. 1) 3amarorcs B
COOTBETCTBUH € Napamerpamu Tpanchopmaropa. OKHO HACTPOWKM MCTOYHMKA MHUTAHUS MMOKA3aHO Ha
puc. 3.

[TapameTpsl MOIEIMPOBAaHUS BUAHBI U3 pUC. 4.
Jns kaxkaoro nyHkTa (3.1-3.4) mpoBoANTCS MOJEIMPOBAHHE U 3aIIOJHAETCA OTAEIbHAs Ta0nuIa

Block Paranseters: Inafucbive & wiekt by niist ol

r
[
|

Pucynoxk 3 — OxkHO HacTpoOikH MapaMeTpoB Tpex(ha3HOro HCTOYHUKA



Pucynok 4 — [1apameTpsl MOIE€IMPOBAHUS

Tabmuna 1 — OnpenencHre mapamMeTpos

Cxema N3mepenus Boeruncnenust
CoeIH U: l1 Ui 01 Uz I2 U2 012 Koogdmmenr
' ? ¢ ¢ ¢ TparchopMaliK
[B] | [Al | [B] | [mpax] | [B] | [A] [B] | [rpan]

Ha puc. 5 nokazano okHo Oiioka Powergui ¢ pe3ysibraTraMu MOJEN POBAaHHS HPU COCAUHCHUH
O0OMOTOK O CXEME «3Be3/ia-3Be3/1a». B JieB( KOJIOHKE MpPEACTaBICHBI M3MEpPSEMbIC MEPEMCHHBIC, B
cpenHell — HX Je] CTBYIOIIKE 3HaYCHHSI, B IPABOil — HMX Ha4yaJbHbIC (a3bl.

Koaddunment tpanchopmanuu u pasHocth (a3 mexay BxoaubiM (b u BeixomHbiM (U2)
HAIPSHKEHUSMH PACCYUTHIBACTCS 110 BBIPAKCHUSIM

n=-,¢=¢1— P2

: Steaidy-State Waltsges :..41 Cuirents |.1. Lab & y

Pucynox 5 — Pe3ynbraThl MOIEIMPOBAHUS MIPH COEANHEHUU 00MOTOK Y/Y

Ha puc. 6 npencranens! rpadudeckue pe3ynbTarhl 6joka Multimeter.



Pucynok 6 — Pe3ynbraThl MOJICIMpOBaHUs B rpaduueckoM okHe O6soka Multimeter
5. ConeprkaHue otyeTa

5.1 Cxema MOJie/IM M OITUCAHUE BUPTYAIbHBIX OJIOKOB.

5.2 3anonHeHHbBIE TAOIUIIBL.

5.3 BekTopHble AUMarpaMMbl AJIs KaKI0TO MyHKTA paOOThI.

Tpumveuariie. Bekmophvie Ouazpammvl HO KAXCOOM) RYHKINY CIPOSINCS, OMOETbHO 075t NEPEULHOU U BIMOPULHOLL

Jlaboparopuas pabota No2.
HccnenoBanue Tpexda3zHoi aCHHXPOHHOM MaIIMHBI ¢ KOPOTKO3aMKHYTBIM POTOPOM.

1. Lenp paboter: UccrnenoBanue Tpex¢azHO aCHHXPOHHON MalIMHBI ¢ KOPOTKO3aMKHYTHIM
POTOPOM.

2. Coneprxanue pabOThI

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

2.2 Custre pabo4yMx XapakKTepUCTUK MAIIUHBI B IBUTATEILHOM PEKUME.

3. Onucanue BUPTYyaJIbHON YCTaHOBKH

Buptyansnas nabopaTopHasi ycTaHOBKa IpeJICTaBlIeHa Ha puc. 7.

L Sedton: Pt T e
B A T

T RN T | gn‘:mmal
Pucynok 7 — Mogenp 715 cclieIoBaHUsI aCHHXPOHHOM MaIIuHbI

OHa COIepXuT:
®  UCTOYHHUK MEPEMEHHOro Tpex(a3HOro HampspKeHus Source uz Ombmmorexku Power System
Blockset /Extras/Electrical Sources;
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e  u3MepuTeNb Tpex(a3zHoro HampspkeHus u Toka Three-Phase V-1 Measurement u3 6u0inoTexu
Power System Blockset/Extras/ Measurement;

e wuccieayemyro TpexdasHyo acMHXpOHHYIO MamuHy Asynhronous Machine u3 6ubroTeKH
Power System Blockset/Machines;

®  U3MEpUTEIh AaKTUBHOW M peakTHBHOM MomrHoctH P, Q, m3 Oubnmoreku Power System
Blockset/Extras/Measurement;

e 0ok Display mst KoMuecTBEHHOTO NPECTABICHUS H3MEPEHHBIX MOILITHOCTEH U OJIOK SCOpe
JUIs HaOJIIOJICHUS TOKa POTOpa M CTaTopa, a TaKKe CKOPOCTH W MOMEHTAa aCHHXPOHHOW MaIllMHBI U3
rinaBHoM Oubmmotexku Simulink/Sinks;

e Onoxk Moment nns 3agaHus MEXaHMUYECKOTO MOMEHTa Ha Bajly MAIMHBI M3 TJaBHOU
oubmmorexu Simulink/Source;

e  Gmok Machines Measurement u3 6udamotexu Power System Blockset/Machines;

e Onok Displayl s KOMMYECTBEHHOTO MPEACTABICHUS HM3MEPEHHBIX 3JEKTPOMArHUTHOIO
momenTa (Hm) 1 ckopoctr (paj/c) MainmuHbl U3 riaBHoi oubimoreku Simulink/Sinks;

e Omoxk Mux, oOBeAMHSIOMNNA TPH CHUTHAJIA B OJWH BEKTOPHBIA W3 TJABHOW OHOIMOTEKH
Simulink/Sygnal & System.

OKHO HaCTpPOWKH MapaMETPOB ACHHXPOHHOW MAIIMHBI TIOKAa3aHO Ha PHUC.8.

B nonsix okHa mocienoBaTeaIbHO 331a0TCs:

e tun poropa (Rotor 7ipe), B BbINAAAIOIMIEM MEHIO 3TOrO0 OIS MOXXHO 3a1aTh JIMOO
KOPOTKO3aMKHYTBIN, JINOO (pa3HBIA POTOP;

e cucrema otcuera npu ananuse (Reference frame)-,
MOITHOCTh, HOMUHAJILHOE JICUCTBYIOIIEE TMHEHHOE HANPSHKEHUE U YaCTOTa;
napamMeTpbl CXEMbI 3aMEIICHUS CTaTOPa,
napaMeTpbl CXEMbI 3aMEIICHUS POTOPA;
napaMeTpbl BETBU HaMarHHYHUBaHUS;
MOMEHT MHEPLUH, KOA(PPHUIMEHT BA3KOTO TPSHHUS, YUCIIO Map MOJIOCOB;

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

I:- L

| e s, — £
h1 AL vokl andiing [ PrIVALVViT i)} f";.., '
x‘.’;‘ | 3l-3 ST ]
o Shalor  Psfobm) L]} ]
"-"“.]Iaiﬂ 53]

S Rl [ BT LR
r i EGECE
i-wuurm.mmm T T

& Twa B
| hmmmumdmummm‘armwm il
v]lﬂms 0z ;

Wﬂiﬁ“[*ﬂm“ﬁhﬂuﬁmh

1 hlm"pu: ISm.l'rEl-:,uge B :’N"_-R

1|1.c| 000 n.m:q

Pucynok 8 — OKHO HaCTPOWKHU NapaMeTPOB aCHHXPOHHOW MaIlMHbI

[TapameTprl MalIMHBI YaCTUYHO OEPYTCSI U3 NACHOPTHBIX JaHHBIX, @ YACTUYHO PACCUUTHIBAIOTCS
110 YPaBHEHUSIM.
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Tabnuua 2 — [TaciopTHbIE JaHHBIE YJEKTPOIBUTATEICH

ILBH’I;“I;I’Il:Ieﬂﬂ [KF];T] [06/:11/11{] n [l coso [Zl] ko =tall | Mr=MiMa | M= Muae My [KFJ M?]
1 2 3 4 5 6 1 8 9J 10
RA71B2 0,55 2850 74 0,84 18 6,5 2,3 2,4 0,0005
RAB0A2 0,75 2820 74 0,83 2 53 2,5 2,7 0,0008
RA80B2 11 2800 77 0,86 2 52 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 15 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
RA112M2 4 2895 84 0,87 9 6,8 2,2 3,3 0,0082
RA112M4 4 1430 85,5 0,84 9 6,5 2,2 2,9 0,0103
RA132SA2 55 2880 89 0,89 11 6,5 2,4 3 0,0155
RA1325B2 7,5 2890 89 0,89 15 7 2,5 3,2 0,0185

* JInHeiiHOe HOMUHAIIFHOE HaIpsDKeHHe i Beex MantiH 380 B.

OKHO HACTPOWKH IAPaMETPOB YHHUBEPCAILHOTO OJIOKAa HW3MEPECHUS IMEePEMEHHBIX MAITUHBI
nokazano Ha puc. 9. B Bemamaromem merro moist Machine type 3agaercs tun marmubl. daakkaMu
BBIOMPAIOTCS IEPEMEHHBIE JIJIs1 U3MEPEHHUS.

Black Pararneters: Machines Measurement
- Machine mascuements [mask] fiak]— - ————— .
Spit speciied tignals of vanous mnhurﬂd&mmrmj '

mmmmum |
rP&'&nﬂmu— e : — q
i ﬁﬂmm Azynchanous ﬂ :
S abe :|5n'q:ﬂ'|=d symchranous i
e !
AT phirod |

I' 'ﬂ'ﬂ:l qﬂdmslmvdagumw[uﬂ

g .F B abl.‘ +Stahor cupreniz a, ik, 2 (8] & [puf

- Tizod - qand dadt stater curments (4] or[au] -
| phieod. - and d asis staka huses (b ot ) i
vl qand s stalce voltages V] o (pul |
f = m. ! Flator spsmd [radis] o (po] |
{ W Te : Efmhmﬂchq.le[ﬂ.n]w[pm o
| T thetam  : Aster angie frad) i

) et | e | e |

Pucynok 9 — OkHO HacTpOWKH NapaMeTpoB OJI0KA U3MEPEHHS

OKHO HaCTPOWKM MapaMeTPOB UCTOYHHMKA MUTaHUS TOKa3aHo Ha puc 10. B monsx okHa 3agatoTcs:
e aMmIuTyaa (azHoro HanpsKeHus ucTouHuka (B);
e HayaibHad (a3za B rpagycax;
e yacrorta (I'n);

® BHyTpeHHee conpoTuBieHrne (OM) U UHAYKTUBHOCTb UCTOYHMKA (I'H).
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Pucynox 10 — OxHO HacTpoiiku mapamMeTpoB Tpex(Pa3HOro HCTOUHUKA ITUTAHHS

HaprDKeHI/Ie M 4YaCcTOoTa HMCTOYHHKA IOOJDKHBI COOTBETCTBOBATH IIapaMCTpamM aCHHXpOHHOfI

MAalINHBI.
OKHO HAaCTPOWKH MapaMeTpOB 0JIOKA U3MEPEHUSI aKTUBHOW M PEAKTUBHON MOITHOCTH TTOKa3aHO
Ha puc. 6.3.5.
3nech 3amaeTcs TOIBKO OAMH MapaMeTp — YacToTa, KOTopas JOJDKHA OBITh PaBHO YacTOTE

MCTOYHHMKA TUTAHHS.
OKHO HAacTPOWKH JIUCIUIEes MOKa3aHO Ha puc. 6.3.6. B monsx okHa HacCTpOMKHU yKa3blBaeTcs

(opmar npeacTaBIeHUS YHCIOBBIX Pe3yJbTaToOB, B mojie Decimation (pa30uBka) 3a1aeTcsi YKCIIO IaroB
BBIYMCIICHUSI, Yepe3 KOTOPbIC 3HAYCHHs BBIBOAATCS Ha AMCIUICH. YcraHoBka B mosie Sample time
3Ha4YeHHUs -1 CUHXpOHM3HUpYeT paboTy OJI0Ka ¢ MIAaroM BBIYUCICHUH.

Block Parameters: P1,01

+ Active & Reaclive Powes [mask] [ink]
This block maastres the active power P and 1eaciive power O e
aszociated with a periodic. ¢8tof valtage and curent which mapicontain. |
harmonics. P and [ are caloulsted by averagng the V.1 product with &
marining window over one cycle of the fundamental freglency s’nlhat Iﬁe
powers-are evaluated at fl.n:lurnuntal frequency. i

mﬁflmtm:maqam e A T
input 2: Instarfansols corerd [4) 5 i e e :
Output Pl mmwurmn[unammm ilo an

FIL-:fmitninmm:u quwnﬂma'rdmmﬁmpuwt e o

_Pﬂﬂﬁ'ﬂ‘!ula E q .m.-z- : TR

erdmiall'mw [HEEY s ot ;
EEI]

T Cﬂ'ﬂdi Hﬂh ,.ﬂ:r:lb___l

Pucynok 11 — OxHo HacTpoiiku 010Ka U3MEPEHHUS] MOLTHOCTH
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Block Parameters: Display
Dl i
| Nomeiic detplay of input vabaes

r~Paramatars
Format: | shast . 5
[recimaton: :
S 0
™ Floating display i g e
5 ampls time: e i 3
I-l e

o | cancel | Hew | gq,ﬁ_u |

Pucynok 12 — OxHO HacTpONKH ITapaMeTpPOB IUCILIES

OxHo HacTpoiiku 610ka MUX, 0OBEIMHSIONIETO BA CHUTHATIA B OAWH BEKTOPHBIN, TOKa3aHO Ha
puc. 6.3.7. B moyisgix okHa HaCTPOMKH 3aJIal0TCS YMCII0 BXOJOB U BHEIIHUN BUJ MPEACTABICHUS OJIOKA.

Pucynok 13 — OkHo HacTpoiiku 610ka MUX

4. Ilops 10K BHIMOTHEHUS pabOTHI
[TapameTpsl aCHHXPOHHON MAIIMHBI VISl BBIIOJHEHUSI paOOThl BHIOMPAIOTCS W3 TaOMHIBI 2 U

PacCUUTHIBAIOTCSI, TMOB3YACh MACIOPTHBIMH JTaHHBIMU. OKHO HACTPOMKHU MapaMeTpOB MOJEIHUPOBAHUS
MOoKa3aHo Ha puc. 14.

r '\]||:-|||I ation Parame 1|_r Bl

Srri.l-u&\u lises - = o -
'_ Sla‘thu. [oo Stm mu:| ;

SMM .

Tyoe: ]'q"a.riﬂ:\l:-s.lm 3

_‘__.

! Hl.ili_ap_::et':__-. 13
Mnﬂlpm aulo
4 1ri‘1;1hpm { wic
Dutput oplions
| Fiediren cutps

Pucynok 14 — OxHO HacTpOHKH ITapaMeTPOB MOAEINPOBAHUS
CHsATHE MeXaHMYECKOW XapaKTePHUCTUKU MAIIMHBI B IBUTATEIILHOM U F€HEPATOPHOM PEKUMAX B

COOTBETCTBUHU C M. 3.1 conepkaHusi pabOThl MPOU3BOAMUTCA HA MOAENU (pUC. 7) MpU HW3MEHEHUU
HArpy304HOro MOMEHTa BO BceM auamna3zoHe -1,5-1,5 or HomunHambHOro. Ilpu 3TOM ais Kakaoro
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3HA4YCHHUA MOMCHTA Hany3KI/I OcyH_[eCTBJISIeTCSI MOIICHI/IpOBaHI/IC. HpI/I HpOBC,Z[GHI/II/I I/ICCJIG,ZLOBaHI/Iﬁ
3amnoJHsAeTcs Tadaua 3.

Ta6mmma 3 — MexaHnueckasi XapaKTepUCTHUKA JIBUTATEIIsS
M[Hwm] o [pag/c]

CHaTrie pabodux XapaKTePHCTUK ABUTATENS B COOTBETCTBUU C II. 3.2 coepKaHus padOTHI POBOJUTCS HA MOJICITH
(puc. 7) mpu W3MEHEHNH HArpy309HOTo MoMeHTa B mpeznenax 0-1,2 ot HomuHAIbHOTO. [IpH 3TOM A7 KaXKIOTO 3HAYCHUS
MOMEHTA Harpy3KH OCYIIECTBIIAETCA MoaenupoBanue. [1pyu mpoBeeHnN ncciaeJ0BaHUHN 3armoaHseTcs Tabnumna 4.

Tabnmna 4 — Pabouas xapakTeprCTHKa IBATATENS

Wzmepenust Beraucnenus
M Py Q1 Uy Iy 1) [0) CoS ¢ P, n S
[Hv] | [Br] | [BAp] | [B] [A] [paxc] | [mpan] [Br] [%] [%]
Brruncienns IIPOU3BOJATCA 110 BBIPAKCHUAM:
¢4 P, w; —w
@ =arctg—,P, = Mw,n =—,s = ———.
Py Py w1

[To nmaHHBIM TaONMI] CTPOUTCS MEXaHMYECKAash XapaKTePUCTUKA MAIIMHBI U Ha OTIEIHLHOM
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 MOJIeNI ¥ OIIMCaHUE BUPTYAJIbHBIX OJIOKOB.

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

KpuTtepun onieHKH 0T49eTa 0 BHINOJTHEHUH JIA00PATOPHOM PadoThI:

KoanuecTrBo
HAOpaHHBbIX
0aJIU10B

XapakrepucTuKka 0TBeTa Ha TeOpeTHYeCKHil BONPOC / BbINIOJTHEHUS

KoMmnerenuuun
NMPAKTHYECKOT0 3aaHusl

Honyyen  Oonyck Kk @vinonHeHuro  1abopamopHol  pabomvl
MOIpa3yMEBAIOINH, YTO TEOPETHUECKUI MaTepHal, N3JI0KeH B 00beMe,
HE0OX0ANMOM JUTst BBITTOJTHEHUS nabopaTopHOH paboTsI;
chOopMyIHpOBaHbl IEeIM W 337a4yd, TpeOyrollue penieHuss B XOJe
BBINTOJTHEHUS J1TaOOPaTOPHOI pabOThI; MPUBEIEHB HEOOXOAUMBIE CXEMBI,
(bOpMyJIBI ¥ COOTHOILCHUSI, PEIIeHbI MPE/IJIOKEHHBIE 3a/1a4i; 0003HaUeHa
MIOCTIEIOBATENEHOCTh BBITIOTHEHUS nabopaTopHOIt paboTsI.
1; 1IK-1.2; | Jlabopamopnas paboma 8binoiHena 6 NOIHOM 00beme, CAMOCTOSTEIHHO, 19-25

3, 1IK-1.4 | ¢ cobmomenreM HeOOXOAMMOM MOCNIETOBATENLHOCTH —IIPOBEICHUS COTIIYHOY
OIBITOB U M3MEPEHHH, BCE OMBITHI MPOBE/ICHBI B YCIOBUSIX M PEeXKHUMaX,
o0ecrieunBarONINX TOJy4YeHNE TPaBUIBHBIX PE3YyJIbTaTOB M BHIBOJOB,
coOmoseHsl  TpeOoBaHUA NpaBWJI  TEXHHUKH 6e3omacHocTH,
MIPOJIEMOHCTPUPOBAHO YMEHHE YUTATh U COOMPATH AIIEKTPHUECKUE CXEMBI
CO 3HaHWEM CHMBOJIMKH, IIOHUMaHUs TEPMUHONIOTHU. Ha damy 3auyumul
npedocmasiien omuem 1O pe3yibraraM JlabopaTopHOil  paboThl,
o opMIeHHBIH B cOOTBETCTBUH ¢ TpeboBanusMu I'OCT eanHO# cucTemMbl
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koHCcTpyKTOpcKoit nokymenTanuu (ECKJI), momHOCTRIO 0TOOpaXkarommii
MIpOBEICHHBIE HCCIeNOBaHWA. B Xone 3ammuTHl MPOAEMOHCTPHUPOBAHO
3HaHHE OCHOBHBIX 3aKOHOB W METOJOB aHAIHW3a IPOIIECCOB,
MIPOTEKAIOIINX B HCCIIEYeMON 00JIACTH, IOTHYHO U TPaMOTHO H3JI0)KECHBI
YMO3aKIIIOYCHHUS 1 BEIBOJIBI.

THonyuen donyck k evinonnenuio rabopamophoii pabomsl. Jlabopamopras
paboma 6bINOIHEHA 6 NOJIHOM 00beme, C COOIIONEHNEM HEOOXOIMMOI
MOCIIEJOBATENILHOCTH MPOBEACHHS OINBITOB W W3MEPEHHH, BCE OIIBITHI
NPOBEJCHBl B YCIOBUAX M PEXUMaxX, 00ECleunBarONINX IIOJyYeHHUE
MIPaBUJIBHBIX PE3YyJIbTAaTOB U BBIBOJOB, COOJIIOAEHBI TPEOOBAHHUS IIPABHII
TEXHUKH O€30MacHOCTH, IIPOAEMOHCTPUPOBAHO yMEHHE YHUTaTh U
coOMparh  JJIEKTpHUYECKHE CXeMbl. B mpouecce  BBINOIHEHUS
nabopaTopHOi  pabOTBl  CTyJIeHT oOpamajics 3a THOMOWIBI0 K
npenogasatemo. Ha oamy sawumbl (unu 6 cpok ne nosouee 3 ouneti om | 13-18«xopomo»
damel 3awumul) npedocmasiien omuem 1O Pe3ylbTaTaM JabopaTOPHOH
paboTh1, oopMIIeHHBIH B cooTBeTcTBHU ¢ TpeboBanmsamu ['OCT enuHOM
cucteMbl KoHCTpyKkTopckoit —mokymerrtammu (ECKJI), momHOCTBIO
0oTOOpakalomuii TMPOBEACHHBIE HCCIENOBaHUA. B Xone 3amuTHI
NPOJIEMOHCTPHPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB M METOJOB aHAJIH3a
NPOLIECCOB, TMPOTEKAOLIMX B HccienyemMoi obmactu. Ilpu oTBerax
JOIYIIEHBl HETOYHOCTH, KOPPEKTHPYEMbIE CTYJICHTOM C IOJCKa3KH
npenoiaBaTes.

Tonyuen oonyck k gvinoanenuio 1abopamopnoil pabomul. Jlabopamopuas
paboma ebinonnena 6 NOAHOM 0Obeme, C COOII0ICHHEM HEOOXO0ANMOM
IIOCTIEIOBATENbHOCTH TPOBEICHUS OMNBITOB M H3MEPEHHUl, COOJIOCHBI
TpeOOBaHUS MPAaBUJI TEXHUKU O€30MacHOCTH. B mporiecce BBINOIHEHUS
nmabopaTopHO#l  pabOTHI  CTymeHT oOpammaics 3a IOMOIIBI0 K

mpernonaBaTento. Omuem no pe3yibmamam AabOpamopHou pabomol, 7-12,
odopmiteHHBIH B cooTBeTCTBHU ¢ TpeboBanmsMu [ OCT eanHOit cucteMpr | «yLOBICTBOPHUTEIN
KoHCTpYKTOpcKoit nokymeHTannu (ECKJI), momHOCTRIO 0TOOpakaroImii BHOY

MIPOBEJICHHBIE MCCIIEAOBAHMS, IPEOCTABICH HE B CPOK. B Xone 3amuTer
IIPOAEMOHCTPUPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB M METOJIOB aHaJIN3a
MPOLIECCOB, TPOTEKAIOUIMX B HccieayeMoi obnactu. [lpu orerax
JOIYIIEHbl OIIMOKH, KOPPEKTHPYEMbIE CTYAEHTOM C IOJCKa3KH
IIpernoiaBaTes.

[pu noJIy4eHnH I0MyCKa K BBIMOJIHEHHIO J1a00paTOpHO pabOThl OTBETHI
BBISIBIJIM HE3HAHHE CTYJICHTOM OMNPEICICHHA OCHOBHBIX MOHSATHIA,
3aKOHOB, TPAaBHJ, OCHOBHBIX IOJOXEHUH Teopuu, (GopMys, HE3HAHUE
NPUEMOB  PEILICHUs] 3aj[a4y, aHaJIOTHYHBIX paHee pEIICHHbIM Ha
MPaKTHYECKUX 3aHATHUSIX, T.€. YPOBEHb 3HAHWUI HE MO3BOJSIET €My
MIPOBECTH OMBIT, HEOOXOIMMEIEC PaCUeThI, WIIM UCTIOJIh30BaTh TOTYICHHBIC MeHee 6,
JaHHbIE 151 HOPMYITUPOBKH BHIBOJIOB. «HEYIIOBIICTBOPHT
JIOTOJTHUTEIbHBIE U YTOYHSIIOINE BOIPOCHI MPEIOAaBaTENs HE IIPUBOIAT EIIbHOY»

K KOPPEKI[MU OTBETa CTYACHTA.

unu

OTBET Ha BOMPOC MOJHOCTHIO OTCYTCTBYET
unu

OTKa3 oT OTBeTa

5. Mertoanueckue yKazaHus A5 00y4arOLIUXCS 110 OCBOCHHMIO TMCIUIIMHbI

MCTOZ[I/ILIf}CKPIe YKazaHusg i1 [OMOIIN OGy‘IaIOH_II/IMCH B YCICIIHOM OCBOCHHU OUCHUIUIMHBL B
COOTBETCTBHH C 3aIlJIAHUPOBAHHBIMU BHJIAMH YUeOHON M CAMOCTOSTEIHHOM paboThl 00YYarOIIXCSI:

1. YueObHO-MeTOAMYEeCKUH KOoMITIeKC 1o auciuiummae «[I[porpaMmmubie cpeacTrsa
npogeccnoHAILHOM AesiTeJIbHOCTHY (cocT. Monosikuna O.J1.), BKIIoUaromui MeToAnyecKue
yKa3aHus U1l 00y4aroIUXCs 0 OCBOEHUIO JUCIUILTUHBL:
http://moodle.nfygu.ru/course/view.php?id=1232

2. YaeOHO-MeToInIecKuii komIuieke mmo mqucrumumae «Madopmarukay coct. Codonera H.1.),
BKJTIOYAIOIIUI METOUYECKUE YKa3aHUS JIIsl 00YJaIOLINXCS IO OCBOCHHUIO JUCIUTUIMHBL:
http://moodle.nfygu.ru/course/view.php?id=2484.
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PedTHHIOBLIN perjJaMeHT 0 JUCHUILINHE:

Ne | Bupa BpinoJinsieMoii yue0Hoii padorsl | Kommuectso | KommuectBo Ilpumeuanue
(KOHTPOJIMPYIOIIHE MATEPHAJIDI) 6amos (min) | 6amios (Max)
Ucnvimanus / Bpewms, uac
Dopmvr CPC
1 | JIekunoHHOE 3aHSATHE 10 20 3HaHUE TEOPHH;
2 | JlaGopatopHoe 20 25 40 B IICbMEHHOM BUJIE,
3aHsTHE WHAUBHUIyalIbHbIC
3aJaHHS
3 | PacuetHo- 23 25 40
rpaduyeckas pabota
Hroro: 53 60 100

6. ®OoH/ O1LIEeHOYHBIX CPEACTB /s NPOBe/IeHUsI POMEKYTOUYHOI aTTecTAMU 00y4aoIuXxcs 1no
AUCHHUIIMHE
6.1. [Tokazarenu, KpUTEPUH U HIKAJIA OIICHUBAHUS

Kozgr ITokaszaTenb oueHUBaHUA YpoBHU Kpurepuu ouenuanus OueHka
OIICHUBAEMBIX (o . 1.2.PI1 M) OCBOCHHS (meckpunTOpHI)
KOMIIETEHITHI
CIIOCOOHOCTBIO 3nams: ocHOBHBIE IpUHIMIIEI | ba3oBbIil | JlaH modHEIN, pa3BepHYTHIN OTBET Ha 3auet
IK-1.1 paboTHI ¢ H3ydaeMbIM HOCTaBJIEHHBIH BOMPOC, TIOKA3aHO
PaccuntsiBact MPOTrpaMMHBIM 00eCTICUCHHEM; YMEHHE BbIIETUTH CYILIECTBEHHBIE U
PeRUMBL PaGOTHL | \ oo 1 criocOGbI 00paboTKH HECYIIECTBEHHBIE PU3HAKH,
00neKToB Y TIPECTABICHUS MIPUYNHHO-CIICICTBEHHBIE CBA3H.
npodeccHoHaIbH
oif CTaTHUCTUYECKUX JAaHHBIX; OTBeT 4eTKO CTPYKTYpUPOBaH,
JIeATETBHOCTH, MaTeMaTu4yeckue, TabJIu4HbIe, JIOTHUYEH, U3JI0KEH MOJTHOCTBIO C
MK-1.2 rpauyecKue Criocoobl UCIIOJIb30BAaHHEM COBPEMEHHOM
Hcrnons3yer MIPENICTaBJICHUS Pa3InIHON TEPMHUHOIOTUU. MOryT OBITH
TEXHUYECKUE uHpOpMAaIUH; JOTYIIEHBI 2-3 HETOYHOCTH WU
cpencrtea it | Ymems: cUCTEMaTH3UPOBATh HEe3HAYUTEIbHbIE OLIHOKH,

H3MEPCHIA 1 | TOay4YEHHBIE B XO/€ HCIIPABIIEHHBIE CTYIEHTOM C

KOHTPOIIA OKCTIEPUMEHTA JaHHbIE; MOMOIIILIO TIpenoaaBatens. B
OCHOBHBIX oTo0paxath UX B IOCTYITHOM 71a00paToOpHOM 3a/IaHUH MOTYT OBITh
[apaMeTPOB .

Textonorecko | BAACs TIPABHITBHO JIOTIyILEHBI 2-3 q)aKTquCKer OLINOKH.
ro  mporecca; | PEACTABIATE HX B He OtBer npeacTaBisieT cooon Hesauer
MK-1.3 rpauuecKOM BHJIE; BBIOMPATL |OCBOEHBI | Pa3pO3HEHHBIE 3HAHUS C

Onpenensier Pa3IMIHBIC BU/BI CYIIECTBCHHBIMH OIIMOKAMH 110
TapameTphI rpaM4ecKoro mpeaCTaBIeHHUs Bonpocy. IIpucyTcTByroT
0bopynoBanus MH(OPMALKK U1l TOYHOTO (hparmMeHTapHOCTH, HEIOTHYHOCTD
OOBEKTOB oToOpakeHUs1 XapakTepa n3noxxkeHusi. CTyICHT HE OCO3HAeT
H{’Oq’eCCHOHaHBH MPOUCXOISIINX MPOIECCOB; CBsI3b 00CYXKIaEMOI'0 BOTIPOCA T10

on BBIOMPATh METOABI M CIIOCOOBI OWiIeTy C IpyruMu 0ObEKTaMK

?f[?le ZBH];);ZI;LGT 00pabOTKH TEXHUIECKOH JUCIMIIIUHBL. OTCYTCTBYIOT BBIBOJIBI,
METOJIAMH MH(OPMALINH; MATEMaTHICCKH KOHKpETH3alUs U I0Ka3aTeIbHOCTh
obecrieueHus OIMUCHIBATE XapaKTCP u3joKeHus1. Pedb HerpaMmoTHasi,
TpeOyeMbIX (hU3MIECKHX TIPOLIECCOB; TEPMHHOJIOTUSI HE UCIIOJIB3YETCS.
PEXIMOB u | Bradems: HaBbIKamMu paboOTHI B JIONONHUTENBHBIE U YTOUHSIOIINE
apaMeTpoB pacnpoCTpaHEHHBIX BOIIPOCHI TIPETIOIaBATENS HE TIPUBOISAT
TEXHOJIOTHYECKO | TIPOTPAMMHBIX MPOYKTaX JIIsS K KOppEKIIMY OTBETa CTy/AeHTa. B

ro nmpormnecca mno | HHXKXEHEPHBIX PAaCuYC€TOB U J1a60paT0pHOM 3aJaHUH JOIYIIECHO
3a/1aHHOM IPOCKTHPOBAHMSI, OCHOBHBIMU Oonee 5 pakTHYECKHUX OIUOOK.
MCTOJIUKE

MPUHIIMIIAMY TPEICTABICHUS
1 00paboTK HHPOPMAITUH.

unu OTBET Ha BOIIPOC MOJHOCTHIO
OTCYTCTBYET
wiu OTKa3 oT OTBETa
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6.2. TunoBsle KOHTPOJIBHBIE 3aJaHUs (BOIIPOCHI) JIJIsl IPOMEKYTOUHOM aTTeCTaI[H
3ader 10 HHPOPMAIIMOHHBIM TEXHOJIOTUSAM B MPOYECCHOHAIBHON ACATSIBHOCTH MTPOBOIMUTCS B
dbopMme cobecenoBaHus IO BOIIPOCAM.
Bonpockl K caMONOATOTOBKE:
1. Busyamuszaius pe3yibTaToB BbhluncieHuid B cucteme Matlab. IToctpoenue rpadukoB dyHkuui,

oopmieHne rpaguUECKUX OKOH.

2. Pabora ¢ JeicTBUTENIBHBIMM M KOMIUICKCHBIMH MaccHBaMu 4ucea B cucteme Matlab.
dopMupoBaHUE OJJHO- U IBYMEPHBIX MaCCUBOB, BBIYUCIICHUS C MACCHBAMH.

3. Tpexmepnas rpaduka B cucreme Matlab.

4. Tlpumenenue cuctembl Matlab s perienus cucreM THMHEHHBIX ypaBHeHHN. Oniepaluy JIMHEHHON
anreOpbl HaJl MaTPULIAMH.

5. Bpluucienue onpeeeHHbIX HHTETPAIOB U PEIIeHHE CUCTEM OOBIKHOBEHHBIX T (epeHIanIbHbIX
ypaBHeHHMIA cpeacTBamu Matlab.

6. Co3naHue 1 UCTIOJIb30BaHNE CUMBOJIBHBIX BhIUUCIeHUH B cucteme Matlab. Berancnenue npeznenos,
CYMM PSIOB U TIPOU3BEICHUH, CHMBOJIbHOE AU HEPSHIIUPOBAHUE U UHTETPUPOBAHHE.

7. CumBosbHbIC BbhiunCicHUs B cucreme Matlab. Pemenne anredpandeckux u auddepeHimaibHbIX
ypaBHeHUM U cucteM. CpecTBa BU3yaal3allii CHMBOJIbHBIX BEIUYMCICHUN.

8. OcHoBEHI mporpammupoBanus Ha M-s3bike. OniepaTopsl KUK B M-sI3bIKE.

9. OcHOBBI IpOrpaMMHpOBaHus Ha M-s13bIKe. M-clieHapHH.

10. OcHoBsI IporpamMmupoBanus Ha M-s3bike. M- yHKIHU.

11. O6paboTKka SKCIECpUMEHTAIBHBIX AaHHBIX B cucteme Matlab. Haxoxnmenue mnpuOnmmkaromeit
(GYHKIHMH.

12. OOpaboTka SKCIEPUMEHTAIBHBIX JaHHBIX B cucteme Matlab. Anmpokcumarys JTHHEHHOI
KoMOMHanuen GyHKIuN. Annpokcumarus QyHKIuend mpou3BOJILHOTO BUIA.

13. MoaenupoBaHue CTATHIECKOTO 3JEKTPHUECKOro mojisi B cucreme Matlab.

14. MopenupoBaHrue MarHUTHOTO IOJISI BUTKA, COJICHOM/IA ¥ TOPOUIATLHOW OOMOTKHU C IMTOCTOSTHHBIM
TokOoM B cucteme Matlab.

15. MoaenupoBaHue JIEKTPUUECKUX IIETei MOCTOSHHOTO TOKa cpencTBamMu Matlab.

16. MoaenupoBaHue JIEKTPUUECKUX IIETeH mepeMeHHOoro Toka cpeactsamu Matlab.

6.3. MeTonuyecKkue MaTepualIbl, ONPEISIISIFOIINE TPOIIEAYPhI OTICHHBAHMS
XapakTepHCTHKH MPoUeaypbI
Bun npouenypsl
Lenp npouenypsl

3a4CT

BEISIBUTH cTeneHb chopmupoBanHoctr komnereniuu [1K-1.1; [TK-
1.2; 11K-1.3; I1K-1.4

JlokanpHbIe AKTBI By3a, | [lojoxeHne o MpoBeAEHWH TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
pErIaMEeHTUPYIOIINE NPOBEJCHUE | MPOMEXYTOUHOH arTectauu odOydatomuxcs CBOY, Bepcus 2.0,
MIPOIIE Ty PHI yTBepkaeHo pekropom CBDY 15.03.2016 .

[Monoxenune o GaIIbHO-peUTHHTOBOM cucteMe B CBDY, Bepcust
4.0, yrBepxkaeHo 21.02.2018 r.
CTyIeHTH 4 Kypca OakanaBpuara

CyOBbeKTbl, Ha KOTOPBIX HaIpaBiIeHa
mpoueaypa

IIepuon mpoBeneHUs IPOLETyPhI 3UMHSISI 3aUeTHAs] HeJIeNs
TpeOoBanuss K  TOMEIIEHHAM | | -
MaTEePHATBHO-TEXHHYECKUM CPEJICTBAM
TpeOoBannss Kk ©OaHKy OIEHOYHBIX | -
CpeACTB

Ornrcanye MPOBEICHUS MTPOIIETyPhI

3auet npuHUMAETCsI B yCTHOH (opme.

[IIxans! OLIECHUBAHUS PE3YJIbTATOB

IlIkarna oreHMBaHMs pe3yabTaToB npuBeaeHa B m.6.1. PITJI.

Pesynbratel npoueaypst

B pesynbrare cnauu Beex 3ananuii st CPC cryneHTy Heo0xonumo
Habpatb 60 6asnoB, 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 OCHOBHOI M JONOJTHUTEJIBHOM Yy4eOHOH JTUTEPATYPhI, HEO0X0AMMOH /I OCBOCHUS

AUCHHUITINHbI

3

ABTOD, Ha3BaHHE, MECTO U3/IaHUA,
M3JIaTeJILCTBO, FOJ H3IaHUs Y4eOHO
JUTEPATYPHI, BU M XapaKTEPUCTHKA HHBIX
WHPOPMALMOHHBIX PECYPCOB

Hanuuune
rpuda,
BH]I
rpuga

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

DNEeKTPOHHBIE
U3JIAHHS
TOYKa JIOCTYMa
K pecypey
(HamMeHOBaHU
e OBC, Db
CB®Y)

KomndaectBo
CTYICHTOB

OcHoBHas nuTeparypa*

MenpuaukoB Brnagumup I1aBnoBruy
HubopManmoHHbIC TEXHOJIOTHA: y4eO. I
crya.By3os/ B.I1. MenbpHuKoB.-MockBa:
Axanemus1.2009- 425 c.

10

http://biblioclub.ru/index.php?page=book
&id=364538&sr=, Ilapes P. 1O. ,
ITynkoB A. H., Camapun B. B. |
MeuibHukoBa E. B., Undopmaruka n
porpaMMHpoBaHue: yueOHoe nocoodue,
Kpacnosipck: Cubupckuii heaepanbHbiii
yHauBepcurert, 2014

MoruneB Anexcannp Braaumuposuy
Wudopmaruka: yued. 1718 cTyn.By308/ A.B.
Morunes, H.U. I1ak, E.K. Xennep; noxg
pen. E.K. Xennepa.- 3-e u3x., nepepad.

non.-Mocksa: Axkagemus. 2007- 425 c.

10

Jononnuren

bHasl IUTEepaTypa

Konomnesa, Y. A.MlHpopmanonHsie
TEXHOJIOTUH: DJIEKTPOHHBIA y4eOHHK /
N.A. Konomnesa, O. A. Xoxioga, A. B.
JlenucoBa. - DIIEKTPOH. TEKCTOBEIE, Tpag.
3B. AaH. - Mockea: KHOPVYC, 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 yripaBieHud (3 dexkrnBHasL
pabota B MS Office 2007): YuebHoe
nocobwue., lamkos u K, 2010

Kanuenan C.A. Anropurmuzanus u
porpaMMHpOBaHue, yaeOHOe mocodue,
M., UH®PA-M, 2008.

I'pudp MO
PO

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

I'pudp YMO

3 Jlna yno6cTBa NpoBeICHHS €3KETOIHOr0 OOHOBJICHHS EPEYH OCHOBHOM M JOTIOIHUTEILHON yuebHOM INTEpaTyphI
PEKOMEHIYETCs pa3MeNIaTh pasjel 7 Ha OTICIFHOM JIUCTE,C 00s3aTeIbHON OTMETKON B Y4eOHOH ONOIHOTeKe.

4 PexomenyeTcs yKasbiBath He Gosiee 3-5 HCTOUHMKOB (¢ rpudamn).
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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. IlepeyeHnb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «HTepHeT» (1aee
ceTb-VHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S TUCUUIIJIMHBI
1. Hayunas snekrponHas oubnuoreka, http://elibrary.ru/

9. Onmcanne MaTepUABLHO-TEXHUYECKO 0a3bl, HEOOXOAMMOW I OCYIIeCTBJIEHUS
00pa30BaTeJILHOIO MPOIEcca MO JUCIUIJIHHE

Ne HanmenoBanue temsl HaumenoBanue | IlepedueHb OCHOBHOTO 00Opy10BaHUS (B T.4.
n/m [i@ivEh ayauo-, BUAEO-, rpaduueckoe

3UPOBAHHBIX COTIPOBOXCHUE)

ayIUTOPHIA,

KaOMHETOB,

nabopaTopuii u
np.
1. | JlekuroHHBIE U ka0. A 303 MPE3CHTAIIMOHHOE 000pyI0BaHuEe (TIPOEKTOP
1a0opaToOpHbIC 3aHATHS Beng), croiika Ha KoecuKkax

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

10. llepeuyenb HH(POPMAIHMOHHBIX TEXHOJIOTHH, HCMOJIb3YyeMbIX PH OCYIIECTBJIEHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIHUIIHHE, BKIYAs NMepedyeHb MPOrpaMMHOro odecrevyeHust
U HH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM
10.1. Ilepevyerp HHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIIOIB3yEMbIX TTPH OCYIIECTBICHUN
06pa30BaTeaLHOrO MPOLECCA N0 AUCIUILINHE®

[Ipu ocymiecTBIIeHNH 00pPa30BATEIHLHOTO MPOIIeCcca O AUCIUILTUHE HCITOJIB3YIOTCS CIICTYIOIIHE
WH(OPMaIIMOHHBIE TEXHOIOTHU:

o WCTIOJTb30BaHUE HA 3aHATHUSAX DJIEKTPOHHBIX U3JIaHUH (UTEHUE JIEKIIUH ¢ UCTIOIh30BAaHUEM
ClTalI-TIPEe3CHTAIMI, DJIEKTPOHHOTO Y4eOHOro IMocoOus), BHACO- M ayauoMarepuaioB (depes
WurepHer);

o OpraHM3aIys B3auMOJIEHCTBUS C 00yJarOIIUMHUCSA TOCPEACTBOM 3JIEKTPOHHOM MOYTHI U
CJZ10 Moodle.

10.2. TlepedeHb MPOrpaMMHOTO 00ECTICUCHHUS
- Excel, Electronics workbench, MathCAD, Matlab
10.3. IlepeyeHb HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM
He ucnons3yrores.

°B nepeune MOTYT GbITh yKa3aHbl Takhe MH(QOPMAIMOHHBIE TEXHONOTHH, KAK HCIIONL30BAHUE HA 3aHATHAX DNIEKTPOHHBIX M3/[AHUI (4TeHHE JEKUHi C
HCIIONB30BaHHEM CIAl-TIpe3eHTalHil, SIEKTPOHHOT0 Kypca JISKIHH, rpaddecKkuX 00beKTOB, BUICO- ayAN0- MAaTepHAIIOB (depe3 IHTepHeT), BUPTyaIbHBIX
nabopaTopuii, MPaKTUKYMOB), CHELUUAIM3UPOBAHHBIX W O(UCHBIX MporpamMm, UH(GOPMAIMOHHBIX (CIPABOYHBIX) CHUCTEM, 0a3 NAHHBIX, OpraHMU3aAIMs
B3aUMOZCHCTBHS C 00YHYAIOMIMMHICS TOCPEACTBOM DIEKTPOHHOI 1M0UTHI, popymMoB, HTEpHET-TPyIII, CKailll, 4aThl, BUACOKOH(PEPCHIICBS3b, KOMITBIOTEPHOE
TECTHPOBaHUE, NUCTAHIMOHHBIC 3aHATUS (OJMMIIMA/BI, KOH(QEPeHIHN), BeOMHap (CeMHHAp, OpPraHW30BaHHEIN yepe3 VHTepHeT), MOArOTOBKa MPOCKTOB
CHUCIIONIb30BaHUEM 3JIEKTPOHHOTO O0(hHca MM 000IOUYKH) U T.I1.
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http://elibrary.ru/

JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

B1.B./IB.02.02 OcHoBbl nporpammupoBanusi UT-pemennii

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

B mabnuye yxazvieaemcsa monvko xapakmep usmeHeHull (Hanpumep, usmMeHeHue membl, CRUCKA UCHOYHUKOB NO meMe UlU
memam, CpeodCcma NPOMeNCYMOUHO20 KOHMPOIA) ¢ YKA3AHUeM NYHKMOos pabouell npoepammul. Camo codepaicanue usmeHeHuti
opopmasemcs npunodiceHuem no CK8O3HOU HymMepayuu.
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