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1. AHHOTAIIUA
K pado4eil mporpaMmme I CHUNINHbBI
b1.B./1B.04.01 Unu¢dopmannoHHbIe TEXHOJOTHH B JHEpreTHKe
TpynoeMkocTs 2 3.€.

1.1. Leab 0CBOCHUSA U KPATKOE COAEpPKaAHMe TUCIUILIHHbI

O3HaKOMHTB C OCHOBAMH COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJIOTHN B MPO(eCcCHOHATBHOM
JESATEeILHOCTH, TIOJTOTOBUTDH K MPUMEHEHHIO COBPEMEHHBIX MMPOTPAMMHBIX CPEICTB
HpO(l)eCCI/IOHaJIbHOfI ACATCIBbHOCTH, paSHI/I'-IHBIX BHUJI0OB KOMHBIOTCpHBIX CpeIICTB nu OpI‘TeXHI/IKI/I B
poeCCHOHAIBHON JEATENHHOCTH, U3YYUTh MOPSIIOK PYHKITMOHUPOBAHKS ITPOTPAMM.

KpaTKOC co;[epxcaHHe JUCHUIIIINHBI: HOHSITI/IC METOAbBI H CpGI[CTBa aBTOMaTu3anuu
npoeCCHOHAIBHON ~ JiesATeIbHOCTH. Kiaccudukamus MeETOAsl M CpPeACTBAa  aBTOMAaTH3aIluU
npo(eCCHOHANBHOM JeATENILHOCTH.  Moenn, METOAbl W CPEICTBA pealu3alui MEePCIEKTUBHBIX
WH()OPMAIMOHHBIX TEXHOJOTUH B MPOPECCHOHAIBHOW IeATEIbHOCTH. [IporpaMmHOe oOecreucHue
UH(POPMAIIMOHHBIX TEXHOJOTMH B NPO(PECCHOHANBHON NesATeNbHOCTH. HasHadeHne W TPUHIUIIBI
WCITOJIb30BAHUS CHCTEMHOTO M MPHUKIAIHOTO MpOrpaMMHOro obecrnedeHus. OCHOBHBIC TOHSTHS

aBTOMATHU3UPOBAHHOW 00pabOTKK MHPOpPMALUH.

1.2. Ilepevyenb NIaHUPYEMBIX Pe3yJbTATOB 00y4YeHUS MO JUCUMUILINHE, COOTHECEHHBIX C
IUIAHHPYEMBIMH Pe3YJIbTATAMM 0CBOEHHUSI 00Pa30BaTe/IbLHOI MPOrPaMMbl

[Inanupyemble pe3ysibTaTbl OCBOCHUS
MPOrpaMMBI (CoIepKaHUE U KOJIbI
KOMIIETEHIINI)

HJ'IaHI/IpyeMLIC PC3YyJIbTAThI 06y‘~IeHI/IH 110 JUCHUIIIMHE

I1K-1.1 PaccuntpiBaeT pexxumMbl pabOTHI
00BEKTOB PO ECCHOHATHHON
NESITEIbHOCTH;

[1K-1.2 Mcnonp3yeT TeXHUYECKHE
CpEeICTBA AJISl U3MEPEHHSI U KOHTPOJIS
OCHOBHBIX ITapaMeTPOB
TeXHoJoruueckoro npouecca; [1K-1.3
Omnpenensier napameTpsl 000pyIO0BAHUS
00BEKTOB MpodeCcCHOHATHHON
JeSITeIbBHOCTH

[1K-1.4 Bnageet MeTogaMu 00eCIEUeHUS
TpeOyeMbIX PEKUMOB U TIapaMETPOB
TEXHOJIOTHYECKOI0 IIpoLecca 1o
3a1aHHOU METOJUKE

B pesyibrare OCBO€HHS IUCLUIUIMHBI OOydaromuics
JIOJIKEH:

3HaTh: OCHOBHbIC NPHUHLMUIIEI PabOThl C H3y4aeMbIM
IPOTPaMMHBIM OOecrieueHueM u MPHOOpaMu; METOJIBI U
croco0bl 00pabOTKH U MPECTaBICHUS] CTATUCTUYECKUX
JIAHHBIX; MaTeMaThu4ecKue, TaOIudHble, Tpaduueckue
CrocoObl PEJICTAaBICHUS PA3INYHON HH(pOpMAIHH;
YMeTh: cuUCTEeMAaTU3UpOBaTh IOJYyYEHHBIE B XOJ€
HKCIEpUMEHTa JaHHbIE; 0TOOpakaTh MX B JOCTYITHOM
BUJIE; TPAaBWIBHO MNPEACTABIATh HUX B TIpaduyecKoM
BUJE; BBIOMpATh pa3IUYHbIE BHJBI TpaduUuecKoro
MIPEJICTaBICHUS uH(popMauu JUTSt TOYHOTO
0oTOOpa’keHHsI XapakTepa MPOMCXOIAIINX IPOLECCOB;
BbIOMpATh METO/IBI U CLIOCOOBI 00PabOTKM TEXHUUYECKOM
uHpOpMallUK; MaTeMaTHYeCKU ONMCHIBATH XapakTep
(UBUYECKUX TPOIECCOB;

Brnaners: HaBblkaMu paboOTBl B PacHpOCTPaHEHHBIX
MPOrpPaMMHBIX NPOAYKTaxX JJsl UH)KEHEPHBIX PacueToB
U TPOEKTUPOBAaHUSA, OCHOBHBIMU  IPUHIUIAMU
npeJicTaBieHus 1 00paboTku HHGOpMaIUK.




1.3. MecTo AMCUMILINHBI B CTPYKTY]

e 00pa3oBaTeJbHOI MPOrpaMMbl

WHnexchl 1 HAMMEHOBAHUS YIeOHBIX TUCIUTLTHH
(MomyJieit), mMpaKTHK

HanmenoBanue
Cemectp JUIs1 KOTOPBIX COZIEPKaHKE
Wnnexc JMCHUTLTUHBI Ha KOTOPBIE OMUPACTCS o
U3y4YEeHUS . JAHHOMN TUCHUILIHHBI
(MOITyJIsT) IPAKTUKU coziepKaHue JaHHOM
(MOJTyJ1s1) BBICTYIIAET
JUCIUATUTAHBI (MOJTYJIsN) .
OIopoM
b1.B.JIB.04.01 | MudopmanmonHbie 6 b1.0.03 Unoctpannsiit | 52.0.01(Y)
TEXHOJIOTUH B SI3BIK VYueOHnas
JHEPreTHKe b1.0.15 ®usuka O3HAaKOMHUTEJIbHAS

b1.0.14 Maremaruka | (mpodrmmpyroras)
b1.0.17 MpaKkTUKa
HNudopmaruka Bb2.B.01(IT)
b1.B.03 IIpousBoacTBeHHas
Beenenue B TEXHOJIOTHYECKast
WH)KCHEPHYIO MIPAKTHKA
JeSITeTbHOCTD
b1.B.09
IIporpammHbie
cpexacrtsa
npodecCuoHaIbHOM
JeSITeTbHOCTH

1.4. SI3bIk npenogaBaHUA: PYCCKUM.




2. O0beM IUCHUIIMHBI B 324€THBIX ¢INHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKAIeMUYEeCKUX YaCOB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Brimmcka u3 yuebnoro minana bI1-00-20:

Kon u Ha3BaHWE TUCIUIUIMHEI 10 Y4eOHOMY TUTaHY

b1.B./IB.04.01 UudopmanmionHsie
TEXHOJIOTUU B SHEPTETHKE

(B yacax)

Kypc n3yuenus 3
Cemectp(bl) U3yUeHUs 6
dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH) 3aueT
PacuetHo-rpaduueckast pabora, ceMecTp BBIIIOJIHEHUS 6
Tpynoemkocts (B 3ET) 23ET
Tpynoemkocts (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 -
1.2. 3aHaTHsi CEMMHAPCKOTO THIIA, BCETO, B T.4.: - -
- 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:xaHyne JMCHUILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM ¢ YKa3aHHeM OTBEeIeHHOI0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. Pacnipenesienre 4acoB 0 pa3jesiaM U BHAAM Y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas pabora, B yacax Yacsl
4acoB CPC
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[Iporpammuoe 15 2 - - - 2 - - -1 10 (JI3)
obOecrieueHue B
poheCCHOHAITBHOMN
JIESATEITLHOCTH.
HNnpopmannonusie 19 4 - - - 4 - - -1 10 (JI3)
cucreMbl. bazoBoe u
MIPHUKITATHOC
IporpaMMHOE
obecrneueHue.
Electronics workbench 21 3 - 4 14(JI3)
Matlab 17 4 - 3 10(JI3)
3ayer -
Bcero yacosn 72 13 - - - | 13 - - - 2 44

[Mpumeuanue: [13-moATOTOBKA K MPAKTUYECKUM 3aHATHAM, JI3-MOATOTOBKA K JIEKIIMOHHBIM 3aHATHSIM

3.2. Conep:xanue TeM NPOrpamMMbl AU CHHUIIINHBI

Tema 1. Ilonarue wuHpOPMALMOHHON TEXHOJIOTHM B NPO(PECCHOHANBHON EsITEIbHOCTH.
Knaccudukanuss nHQOPMAIIMOHHBIX TEXHOJIOTUH B MpO(ECCHOHATBHOM nedaTeNbHOCTH. Mopenu,
METOABl M  CpeICTBa  pealu3allii  IEpPCIEeKTUBHBIX  MH()OPMAIMOHHBIX  TEXHOJOTUH B
npodecCHOHAIBHON JesiTeNibHOCTU. [Iporpammuoe oOecrieueHre WH(POPMALMOHHBIX TEXHOJIOTUNA B
npodecCHOHAIBHON JAeATeNbHOCTH. HasHadeHne M TNPUHLUIBI UCHOJb30BAHUS CHCTEMHOIO U
MPUKIAIHOTO MporpaMMHOro oOecnedeHus. OCHOBHbIE TMOHATHS aBTOMAaTU3UPOBAHHOM 00pabOTKU
UHpOpMaLINH.

Tema2. Oco6eHHOCTH MUKPOIIPOLIECCOPHBIX aBTOMAaTHYECKUX ycTpoiicTB. Cornacymoine
yCTpOMCTBa (YCHIIMTENN) — Ha3HAUEHHe, IPUMEp peanu3anuu, NpuHuun aeicteus. Knaccupukanus
CUTHAJIOB (HENPEPBIBHBIN, TUCKpeTHBIN). McTouHnky nHpopmanuu (AaT4NKU, U3MEPUTETbHBIE
npuOOpPBI, YyBCTBUTENBHBIE 2JIEMEHTHI). JlaTunku u mpeodpazoBarenu A H3MEPEHHsI AIEKTPHUECKUX
BeIMYMH. J[aT4iKku 1 npeoOpa3oBaTenu A1 U3MEPEHUS HEANEKTPUIECKUX BETHYHH.

Tema 3. Ilpumenenue nmakera ELECTRONICS WORKBENCH nns u uccnenoBanust ueneu
MOCTOSTHHOTO TOKa



OcHOBHBIE CBeIcHHS O pabdoTe ¢ MporpaMMaMH CXEMOTEXHHYECKOTO MOCITUPOBaHHUS H
aHaJgM3a »dJEKTPUUYECKUX CXeM. OJeMeHThl paboueir obOmactu mnporpammbel ELECTRONICS
WORKBENCH. Co3nanue »neKkTpoHHbIX Mojenel snexkrpuueckux cxeM B ELECTRONICS
WORKBENCH. IIpumenenne ELECTRONICS WORKBENCH mis MozenupoBaHUsT M aHajdu3a
AIIEKTPUUYECKUX IIeTIel TTOCTOSHHOTO TOKA.

Tema 4. OcHoBBI paboTHI B cucteme Matlab

OcHoBHbIe cBeneHuss o mporpamme Matlab. OcHOBHbIE MaTeMaTHUECKHE OIEpaLuH,
MOoCTpoeHUE IrpaUKOB, NEUCTBUS HAJ MaTpUILIAMHU, PEIICHUE aNreOpandecKux ypaBHEHH, neHCTBuUs
Ha/l KOMIUIEKCHBIMH uuciamu B Matlab. [IporpammupoBanue B Matlab. IIpumenenue Matlab ms
TEeXHUUYECKUX pacueToB. OCHOBHI MojieninpoBanus B Matlab.

3.3. ®opmbl M MeTOAbI IPOBEACHUSA 3AHATHH, IPUMeHsieMble YdeOHbIe TEXHOJIOTHHU
B mponecce npenogaBanvs JUCHUIIIMHBI UCITOJIB3YHOTCA TPAAUIIUMOHHBIC TCXHOJIOTHU HapAAy €
AKTUBHBIMHU U UHTEPAKTUBHBIMU TEXHOJIOTHSIMH.
Yuebnvie mexnonoeuu, ucnonsvzyemoie 8 06pazoeamenbHoM npoyecce

Cem | Hcnonb3yemble akTuBHbIe/MHTepakTUBHbIE | Komuyect
Paznen nucuuIuinHel
ecTp 00pasoBarteybHbIC TEXHOJIOTUH BO 4aCOB
ELECTRONICS 1
WORKBENCH 6
Matlab 1
Hroro: 2

[Ipu nexyuonnoli npezenmayuu CTYACHTHI BOOTYAIO HAOJIOMAIOT MaTepUal JICKITUH, yJdaTcs
IPAaBUJIBHO JICNIaTh MPE3CHTAIMHM, JOKIAAbl 110 HUM, KaK Jep)Karcs MpHU JOKJIaae U KaKk OTBEYaTh Ha
BOTIPOCHL. TI0JT PYKOBOJICTBOM IIPETOaBaTells, B PE3yJIbTaTe Yer0 aKTHBU3UPYETCS CaMOCTOSTEIIbHAS
NEeSITeIIbHOCTD CTYJICHTOB, IPOUCXOIUT OBJIaJICHHE TPOPECCHOHATLHBIMU KOMITETCHIIUSMHU.

Jlabopamopuvie - npesenmayuy MOTYT OBITh PEATM30BaHBI TIEpe]] BBEICHUEM JT1a00paTOPHBIX
paboT ¥ TMOKa3aHbl CTYJCHTaM B KauyeCTBE JOINOJHHTEIBHOTO MaTepualia, TIIe PaclUChIBACTCS
KaJDKIBIHN mar (tema «Matlaby).

4. Hepeqeﬂb y‘leﬁHO-MeTOHI/I‘{eCKOFO o0ecnevyeHUs AJI CAMOCTOSATEIbHOM paﬁonz
oﬁyqamumxca o AMCHUIIJIMHE

Conep:xanue CPC
Ne | HaumenoBanwue paszeina Bun CPC Tpyno- @OpMBI U METOJBI
(TeMbI) JUCIUITIIHBI €MKOCTb KOHTpOJIA
(B yacax)
[Iporpammuoe [ToaroroBka k 1a00paTOPHBEIM 10 Ananus
oOecrievyeHue B 3aHATUAM TEOPETHUECKOTO
npodeccnoHanbHON MaTepuaia,
JeSITETIbHOCTH. BBINIOJIHEHHE PACUYETHO-
rpadUyYecKoro 3aJaHus
(Baeayn.CPC)
WUndopmannonnsie [HoaroroBka k J1abopaTOpPHBIM 10 AHanus
cuctemsl. bazoBoe u 3aHATUAM TEOPETUYECKOTO
MIPUKJIATHOE MaTepuaa,
MIpOrpaMMHOE BBITIOJTHEHUE PAacueTHO-
obecrieueHue. rpadUuecKoro 3aJaHus
(Baeayn.CPC)

2 CamocrosTenbHas paboTa CTYNEHTa MOXET OBITH BHEAYJIMTOPHOH (BBIONHAEGTCS CTYIEHTOM CAMOCTOATENBHO 6€3 ydacTHs
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHSAETCS CTYICHTOM
B ayJUTOPHUH CaMOCTOSITENIHHO IO PyKOBOACTBOM IIPETIOAABATEINs — HAPUMEP, Ta00paTOpHAs WIIM MpaKTHIecKas paboTa).
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Electronics workbench [oaroToBka k 1abopaTOPHBIM 14 AHanus

3aHATUSAM TEOPETHYECKOTO
MaTepuaa,
BBHITIOJIHEHUE PACUETHO-
rpaduIecKoro 3amgaHus

(Breayn.CPC)
1 Matlab [MoaroroBka k 1a00paTOPHBEIM 10 Ananus
3aHATUAM TEOPETUIECKOTO
MaTepuana,

BBIMTOJTHEHHE PACYCTHO-
rpadUyYecKoro 3aJaHus
(Breayn.CPC)

Bcero gacos 44

IIpakTHyeckue 3aHATHS
[ToaroroBka K MPaKTHUYECKOMY 3aHSTHIO IPEANOJAraeT pacueT 3JIEKTPUYECKOW LIeNU B MPOrpaMme
Matlab.
TunoBble 3agaHusl K pacyeTHO-rpauueckoit padore:
Pacuem yeneui nocmosinnozo moxa cpeocmseamu nakema Mathcad u Matlab
Jl51 snekTprudyeckoi cxembl, n300pakeHHo# Ha pucyHkax 1.1 — 1.10, uconb3ys naHHbIe

tabymn 1.1 — 1.2 B cucreme Mathcad BBITOTHUTE CliemyroIiee:

1) Paccuntarth TOKM BO BCEX BETBSIX MCXOJHOW CXEMbI METOJOM HEMOCPEACTBEHHOTO MPUMEHEHUs
3akoHoB Kupxroda;

2) Paccuntath TOKM BO BCEX BETBAX METOAOM KOHTYPHBIX TOKOB;

3) CoctaBuTh ypaBHEHHE OajaHCa MOIIHOCTEH;

4) [TocTpouTh MOTEHIMATBHYIO JUATPAMMY ISl BHEIIIHEr0 KOHTYpa LeMu.

Tabmuma 1.1
Mocaennsss undppa 3a4eTHOH KHUKKH
TMapamerp 1 | 2 | 3 [4]5]6]7[8[9]°c0
cXeMbl Homep cxembl
1 2 3 4 5 6 7 8| 9 10
Ri, Om 5 6 10 8 10 8 4 7 9 8
R2, Om 0 5 8 6 0 5 0 8 5 5
R3, Om 10 0 6 0 8 6 6 0] 4 0
R4, Om 4 8 0 4 5 0 8 [10] O 9
Rs, Om 8 10 7 5 7 9 7 5 6 10
Rs, Om 6 4 5 9 6 10 5 6 7 6
Tabmuma 1.2
IMapamerp Ipeamnociienussi undppa 3a4eTHOH KHUKKH
CcXeMbl
1 2 8 4 5 6 7 3 9 0
E, B 10 30 10 40 45 15 40 30 20 10
E> B 15 25 25 35 30 20 15 40 30 25
Es3 B 20 10 30 10 25 35 20 25 15 40
E4 B 25 15 45 25 20 40 25 35 25 35
Iy, A 5 6 7 4 3 6 5 4 7 3
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Pucynox 1.9 Pucynok 1.10

Kpurepuu onieHkr paboThl Ha MPAKTHUECKOM 3aHATHH:
20 6amnoB BbicTaBisgercs 3a 100% npaBUIBHBIX OTBETOB, B KOTOPOW OTCYTCTBYIOT (haKTHUECKHE
omnOku. 18 6amioB - 3a pabory, B KoTopoi jomymieHa 1 Qaxtuueckas ommOka. 16 6amioB — 3a
paboty, B KOTOpOU jaomyiieHsl 2 omuOku. 13 6amnoB — 3a pabory ¢ 3 ommbkamu. 11 GamioB — 3a
paboty ¢ 4 ommbkamu. 10 6amioB — 3a paboty ¢ 5 ommbkamu. PaGota, BeimonHeHHas 6onee ueM ¢ 6
omnOKaMu, He OLICHUBACTCS.
Temul nabopamopuvix padom:
JlabopaTtopHas padota Nel.VccnenoBanue Tpexdaznoro Tpanchopmaropa.

1. Llens pabotsl: MccnenoBanue TpexdasHoro TpancopmaTopa mpu pa3inyHbIX cXemMax
COCIMHEHUS TIEPBUYHBIX M BTOPUYHBIX OOMOTOK.

2. Coneprxanue pabOThI:

2.1 Onpenenenre mapaMeTpoB TpaHCHoOpMaTOpa MpU COeAMHEHUH «3Be3a-38e31a» (Y/Y).

2.2 OmpeienieHue napaMeTpoB TpaHchopmaTopa MpH COSTUHEHNH «3BE3/1a-TPEYTrOIbHUK
(Y/JI).

2.3 OmpeienieHue napaMeTpoB TpaHchopMaTopa MpH COETUHEHUN «TPEYTrOJIbHUK-
TpeyroiabHuK» (A/JI).

2.4 OrmpenienieHue napaMeTpoB TpaHchopMaTopa MpH COSTUHEHUN «TPEYroJIbHUK-3BE3/1a»
(A/Y).

3. Onmcanune BUPTYaIbHOM JIa0OpaTOPHOU YCTAaHOBKH.

BupryansHas nabopaTopHasi ycTaHOBKa IpeJICTaBlieHa Ha puc. 1.



ITo cpaBHEHUIO ¢ MOJIENBIO OTHO(A3HOTO TpaHchopMaTOpa 3/1€Ch HE HCTIONB3YIOTCS OJIOKU ISt
U3MEpPEHUS] OCHOBHBIX XapaKTEPUCTUK (OCHOBHBIE XapaKTEPUCTUKHU TpexdazHoro 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 BXo1HOro Uy 1 BeIxoqHOTO U2 HanpsKeHUH U pasHOCTh (pa3 MexXTy HUMH.

Pucynok 1 — Mopens TpexdazHoro Tpancopmaropa

OKHO HACTpOIKHU MapaMeTpoB TpexdazHoro Tpanchopmaropa mokasano Ha puc. 2. B ornuuwne
OT OKHA HaCTPOWKH MapaMeTpoB 0JHOGA3HOTO TpaHCHOPMATOPA OHO COACPKUT JBA TOMOTHUTEIBbHBIX
TOJIS:

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

Winding 2 (abc) connection — cxema COCIMHEHHUsS BTOPHYHBIX OOMOTOK. B BhImagaroriem
MEHIO ATHX TOJIeH 3a7aeTcs cxema coeiuHenus. B
niosie Measurement BoiOpana ontust Winding Voltage, ipu KOTOpOMl U3MEPSIOTCS HAMPSXKEHUSI 0OMOTOK.

Pucynok 2 — OKHO HAaCTpOWKH MapaMeTpoB Tpex(azHOro TpaHchopMaTopa
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4. ITopsinok npoBeeHus 1a00paTOpHOI paboTHI

[Topsimok mpoBeneHus 1abopaTopHO pabOTHI MO BCEM MyHKTaM cojep>kaHust padbotsr 2.1-2.4
ocraercsa HensMeHHBIM. [lapamerprl mcrounuka nutanus Inductive source (puc. 1) 3amaroTcs B
COOTBETCTBUH C Mapamerpamu TpaHchopmaropa. OKHO HACTPOWKHM MCTOYHUKA MUTAHUS MOKAa3aHO Ha
puc. 3.

[TapameTpsl MOIEIMPOBAHUS BUIHBI U3 pUC. 4.

Jns kaxnporo nyHkrta (3.1-3.4) mpoBOIMTCS MOJAEIMPOBAHUE M 3aIOJNHSIETCS OTAC/IbHAs
Tabymna 1.

Pucynok 3 — OkHO HACTPOWKH MapaMeTpoB TPex(hazHOTO UCTOYHUKA

Pucynox 4 — ITapameTpsl MOJETHPOBAHUS

Tabmuia 1 — Onpenenenue napaMmeTpos

Cxema N3mepenust Beruvicnenus
Koadpuiment
COCIVH. U, Ip I1¢, U, Q1 U 2¢ Iz¢ U, Q12 Tparc Q)OpMaU;I/II/I

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

Ha puc. 5 nokaszano okHoO 010ka Powergui ¢ pe3yJbTaTaMi MOJIe]T POBAaHUS MPU COCTMHEHUH
00OMOTOK TIO CXeMe «3Be3fa-3Be3fia». B neB( KOJOHKe MpeAcTaBlIeHbl M3MepseMble MepeMEHHbIC, B
CpemHel — WX Je] CTBYIOIIHNE 3HAYCHUS, B PABOM — MX HadaJbHBIC (a3bl.

Koaddunment tpanchopmamuu u paszHocth (a3 mexay BxoaHeiM (b u BexoaneM (U)
HANPSDKEHUSMHU PACCUYUTHIBACTCS 110 BBIPAKCHHSIM
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Pucynok 5 — Pe3ynpTaThl MOI€IMpPOBaHNUS TIPU COeAUHEHNH 00MOTOK Y/Y

Ha puc. 6 npencraBneHsl rpaguueckue pe3yabTaThl 0Ooka Multimeter.

Pucynok 6 — Pe3ynbTatsl MogenupoBanus B rpauueckom okHe Onoka Multimeter

5. Copepxanue oT4eTa

5.1 Cxema MOJIETTH ¥ OMTUCAHKUE BUPTYaIbHBIX OJIOKOB.

5.2 3anonHeHHble TaOIHUIIEL.

5.3 BekTopHble quarpaMMsl JUIsl KQKIOTO MMyHKTa paOOTHI.

Tpumeuariue. Bexmoprbvie ouazpammibl N0 Kaircoomy NYHKIY CHPOSINCS, OMOETHO OVist NEPEUHHOLL U BMOPUYHOU
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JlaGopatopHnas pabota Ne2.
Hccnenoanue Tpexdaznoit aCHHXpOHHOW MAIIMHBI ¢ KOPOTKO3aMKHYTBIM POTOPOM.

1. Lenp pabotsr: UccrnenoBanue Tpex¢azHoi aCHHXPOHHON MaIIMHBI ¢ KOPOTKO3aMKHYTHIM
pOTOpOM.

2. Coneprxanue paboThI

2.1 CHaTHe MeXaHMYECKOH XapaKTepUCTUKU MalIMHbl B JBUTATE€ILHOM U T'€HEPATOPHOM
peXUMax.

2.2 CuAaTue paboyux XapaKTepUCTHK MAIIUHBI B IBUTATEIILHOM PEXKHUME.

3. Onucanue BUPTyaJbHOU YCTAaHOBKU

BupryanbHas nabopaTopHas ycTaHOBKA MpEJCTaBJIeHA Ha pucC. 7.

hwmmmumu i
l'.'l EUS e Hﬂlﬂtg'p'.m" St __:.; 3

. T
PI/IcyHOK 7 MOI[GJ'IB JUIs1 UCCIIEAOBaHUSI aCUHXPOHHON MaIlIMHbI

OHa coepxur:

®  HCTOYHHUK MEPEMEHHOTO Tpex(}a3HOro HampspkeHus Source u3 Oubmmorexku Power System
Blockset /Extras/Electrical Sources;

e u3MepuTenb TpexdazHoro HanpsokeHus u Toka Three-Phase V-1 Measurement n3 6u011oTeKu
Power System Blockset/Extras/ Measurement;

e juccienyemMyro TpexdasHylo aCHHXPOHHYIO MaIuHy Asynhronous Machine n3 6ubmmoTexu
Power System Blockset/Machines;

®  U3MepUTENIb aKTUBHOM M peakTuBHOM MomHoctH P, O, u3 6ubnanorexku Power System
Blockset/Extras/Measurement;

e Omok Display nns KOTMYECTBEHHOTO MPEICTABICHHUS W3MEPEHHBIX MOIIHOCTEH W OJIOK
Scope niis HaOMIOACHUS TOKA pOTOpPA U CTATOpa, a TAKXKE CKOPOCTH M MOMEHTa aCHHXPOHHON MallliHbI
n3 riaBHo# ononnorexku Simulink/Sinks;

e Onok Moment nns 3alaHUsl MEXaHMYECKOTO MOMEHTa Ha Bajly MAalIMHBI M3 TJIAaBHOM
oubmmorexu Simulink/Source;

e Omok Machines Measurement u3 oubnmuoreku Power System Blockset/Machines;

e Onok Displayl njis KOJIUYECTBEHHOTO MPEJACTABICHUS W3MEPEHHBIX AJIEKTPOMArHUTHOTO
momeHTa (Hm) u ckopocTu (pas/c) mamnHbl U3 riaaBHoi 6ubmuoreku Simulink/Sinks;

e 0Omok Mux, oObETUHSIOMMN TPU CUTHAJa B OAMH BEKTOPHBIM U3 TIJIaBHOM OMOIMOTEKH
Simulink/Sygnal & System.

OKHO HacTpOMKHM apamMeTpOB ACHHXPOHHOW MAaIlIMHBI IOKa3aHO Ha pHC.8.

B nonsx oxHa mocienoBaTeabHO 331at0TCS:

e tun poropa (Rofor Type) B BBINAAAIOIIEM MEHIO 3TOTO TOJS MOXKHO 3aJaTh JHOO
KOPOTKO3aMKHYTBIN, TM0O0 (pa3HbINA pOTOP;

e cucTeMa oTcueTa Ipu aHanuse (Reference frame)-,
MOIITHOCTh, HOMUHAJIbHOE JCUCTBYIOIIEe THHEHHOE HANPSHKEHUE U 9aCTOTa;
napaMeTpbl CXeMBI 3aMEIICHUs CTaTopa,
napaMeTpbl CXEMBI 3aMEIICHUS POTOPA;
napameTpbl BETBH HaMarHUYMBAHHUS,
MOMEHT MHEpLUHH, KOAPGUIUEHT BSI3KOIO TPEHHUS, YUCIIO Map MOJIIOCOB;

13



o HAa4YaJIbHBIC YCIIOBUSA JIA MOJCITIUPOBAHUA (CKOJ’IB)KGHI/IG, MMOJIOKCHUEC POTOpA, TOKHU CTAaTOpa
Y UX HadaJbHbIE asbl).

PucyHok 8 — OKHO HACTPOHKH apaMeTPOB ACHHXPOHHOUN MAaIlIMHBI

Hap aMCTpbl MalllMHbI YaCTHUYHO 6CPYTC$I U3 aClOpPTHBIX  JAaHHbBIX, a YaCTH4YHO
PACCUHUTBIBAIOTCA 11O YPABHCHUSM.

Tabmuma 2 — [laciopTHBIE JaHHBIE IEKTPOIBUTATEICH

JJBI/I{I::eJm [K%T] [06/]13/11/1}1] %] | cosg [{Z] ki =li/ly | MMMy =M/ Mo [KFJ M)
1 2 3 4 5 6 1 8 91 10
RA71B2 0,55 2850 74 0,84 1,8 6,5 2,3 2,4 0,0005
RA80A2 0,75 2820 74 0,83 2 53 2,5 2,7 0,0008
RA80B2 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
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 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 32 0,0185

* JInHeiiHOe HOMUHAIILHOE HAIPsDKEHHE i Becex manruH 380 B.

OKHO HACTPOWKHM TMapaMEeTPOB YHHUBEPCATBLHOTO OJI0OKa M3MEpPEHUS TMEPEeMEHHBIX MAaITuHBI
MoKa3aHo Ha puc. 9. B Beimagatoniem MeHio nonsi Machine type 3ampaercs TUN MamuHbL. DiaxxkaMu
BBIOMPAIOTCS TIEPEMEHHBIE JIJISI U3MEPEHHS.
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Pucynok 9 — OxkHO HaCTPOWKH MapaMeTpoB OJIOKa H3MEPEHUS

OKHO HaCTPOMKH MapaMeTpOB UCTOYHHMKA MUTAHUA MTOKa3aHo Ha puc 10. B momnsx okHa 3amaroTcs:
e ammumTyAa (pa3sHoOTO HANpsHKEHHs ncToYHMKa (B);
e HavaibHas (asza B rpaaycax;
e yacrora (I'm);

® BHYyTpeHHee conpotuieHre (OM) U UHIYKTUBHOCTh UCTOYHUKA (I'H).

Pucynok 10 — OxkHO HacTpoiku napameTpoB Tpex($azHOro HCTOUHUKA MTUTAHUS

HampsbxkeHne u yacToTa HMCTOYHHMKA JOJKHBI COOTBETCTBOBATH IMAapaMeTpaM acCHHXPOHHOM
MAallInHEI.

OKHO HAaCTPOMKH MapaMeTpoB OJIOKa U3MEPEHUsI aKTUBHOM M PEaKTUBHOI MOIITHOCTH TTOKa3aHO
Ha puc. 6.3.5.

3nmech 3amaeTcs TONBKO OJUH MapaMeTp — YacToTa, KOTOpasl TOJDKHA OBITh paBHO YacTOTE
UCTOYHHKA ITUTAHUA.

OKHO HacTpoMKu Jucruies mokazaHo Ha puc. 6.3.6. B monsix okHa HACTPOWKHU yKa3bIBaeTCA
dbopMaT peaCTaBICHUS YUCIOBBIX PE3yJIbTATOB, B 1ose Decimation (pa30uBKa) 3aJa€TCsl UUCIIO LIAaroB
BBIUMCJICHHSI, Yepe3 KOTOpbIe 3HAUEHUs BBIBOAATCA Ha JUCIUICH. YcTaHOBKa B mone Sample time
3Ha4YeHUs -1 CHHXpOHU3UPYET paboTy OJ0Ka C IIaroM BBIYUCIEHUH.
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Pucynok 11 — OxHO HacTpoiiku 6710Ka U3MEPEHUSI MOIIIHOCTH

Pucynok 12 — OxHO HacTpONKH IapaMeTpPOB JUCILIES

OxHo HacTpoWkH Ojoka Mux, 0OBEAUHSIIONIETO [BAa CUTHAIa B OAWH BEKTOPHBIN, IOKa3aHO Ha
puc. 6.3.7. B monsx okHa HaCTPOWKHM 3aJJat0TCs YMCIO0 BXOA0B M BHELUIHUN BUJI IPECTaBIeHUs OJI0Ka.

Pucynok 13 — OkHo HacTpoiiku O10xka MUX

4. ITops 10K BHIMOTHEHHS PaOOTHI

[TapameTpsl aCHHXPOHHOM MAITWHBI JISI BBITOJTHEHHUST pa0OTHl BBIOMPAIOTCS M3 TaOIUIBI 2 U
PacCUMTBIBAIOTCS, MOJIb3YSICh NACIOPTHBIMU JAHHBIMU. OKHO HACTPOMKHU MapaMeTPOB MOJAEITHPOBAHUS
MOKa3aHo Ha puc. 14.
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Pucynok 14 — OkHO HACTpOMKM mapaMeTpOB MOJAECITUPOBAHUS

CHsATHE MEXaHMUYECKOW XapaKTepUCTUKU MAIIMHBI B IBUTATEJILHOM U F€HEPATOPHOM pEXHUMAax
B COOTBETCTBHH C 1. 3.1 coxmepkaHusi pabOTHI MPOU3BOAMTCSA HA MoJeNU (pUC. 7) MPU HU3MEHEHUHU
Harpy304Horo MOMEHTa BO BceM auamna3zoHe -1,5-1,5 or HomuHambHOro. Ilpu sTomM ais Kakaoro
3HAUEHUSI MOMEHTA HAarpy3KH OCYILECTBISeTCsl MojenupoBaHue. [Ipu mpoBeneHHM Hcciaea0BaHUN
3anoJHseTcs Tadauna 3.

Tabnuna 3 — MexaHudeckas XapaKTepUCTHUKA JIBUTATENS

M [Hw]  [paz/c]

CHatue paboumMx XapaKTEpUCTHK JIBUTATENss B COOTBETCTBHM C M. 3.2 colepskaHus pabOThI
MPOBOJUTCA Ha Mojenu (puc. 7) mpu M3MEHEHMHM Harpy3o4yHoro momeHTta B mpenenax 0-1,2 ot
HOMUHaJIbHOTO. [Ipy 3TOM U1 KaXJ10ro 3Ha4€HUs] MOMEHTA Harpy3KH OCYIIECTBIISIETCS MOJEINPOBa-
Hue. [Ipu npoBeaeHny uccienoBaHuil 3anoaHseTcs Tadunna 4.

Tabnuna 4 — Pabovast xapakTeprcTHKa IBUTATEIS

N3mepenust Beuvicnenus
M P; O Ui I; w (0] COS @ P n s
[Hv] | [Br] [BAp] | [B] [A] [pa/c] | [rpax] [Br] [7] [7]

Brrauciienus mponu3BOIATCS IO BEIPAXKEHUSIM:
Q1 P, W —w
o =arctg—,P, =Mw,n=—,s = ———.
[To naHHBIM TAONUI CTPOMTCS MEXaHWUYECKas XapaKTePHCTHUKA MAaIIMHBl U Ha OTICIHHOM
rpaduke — pabodre XxapaKTepUCTHKU.
BpemeHHbIe 3aBHCHMOCTH MEPEMEHHBIX COCTOSIHMS MAIIMHBI MOXXHO HaONI0/aTh Ha JKpaHe
ocrmuutorpada  (puc. 15). 3mech BUAHBI W TEPEXOJHOM TMPOIECC MPU TYCKE MAIIWHBIL, |
YCTaHOBMBIIHECS MTPOIIECCHI.

5. Conepxanue otyera

5.1 Cxema MoJieH U OMMCAHKUE BUPTYaIbHBIX OJIOKOB.

5.2 MexaHuveckasi XapakTepUCTHUKa MAIIMHbI B IBUTATEIbBHOM U T€HEPATOPHOM PEKUMAX.
5.3 PaGoune xapaKkTepUCTUKHA MAIIMHBI B ABUTATEIIBHOM PEXHUME.
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Pucynok 15 — BpemeHHbIe 3aBUCUMOCTH IEPEMEHHBIX COCTOSIHUS MAIIMHBI IPH padoTe B
JBUTATEIHHOM PEXHME

Kpurepun oieHKH 0T49eTa 0 BHINOJITHEHHH JIA00PATOPHOM padoThI:

KOMHCTCHHHH XapaKTepI/ICTI/IKa OTBETA HA Teopeanecm/lifl BOIIPOC / BbINOJIHEHUS I}Egg“:;:[:]:;)
MPAKTHY€CKOI'o 3a1aHusl ﬁgll)']]']]()B

Ilonyuen  Odonyck kK  @vlnoaHeHuro  1aOOpamopHou  pabomol
MOJJpa3yMeBaloIHi, YTO TEOPETHUECCKUI MaTepHal, H3JI0kKEeH B 00beMe,
HE00XO0IMMOM JUISL BBIIIOJIHEHHUS nabopaTopHOH paboTsI;
chopMynupoBaHbl LI W 3agaud, TpeOylollue peleHus B XOAe
BBITIOJTHEHHUS J1a00PaTOPHOI pabOThl; NPUBEAEHBI HEOOXOIUMBIE CXEMBI,
GopMyJIBI M COOTHONICHWS, PEUNICHbl MPeIUIOKEHHbIE — 3a/IauM;
1; 0003HaYeHa MOCIEI0BATEILHOCTD BBINOJIHEHHS J1a00paTOpHOH padoTHI.
2; Jlabopamopnas ~ paboma  evinoiHeHa 8  NOIHOM  0Ovewme, 19-25

3; CaMOCTOSITETIbHO, C COOJIIOJICHHEM HEOOXOIUMOMN IMOCIEOBATENLHOCTH |  «OTIUIHOY»
NIPOBEJICHHS OIBITOB U M3MEPEHHUH, BCE OMBITHI MPOBENICHBI B YCIOBUIX
U peXnuMax, 00eCeUNBAIOIINX OTyYeHHE NPAaBHUIIBHBIX PE3YIbTaTOB U
BBIBOJIOB, COOJIFOJICHBI TPEOOBAHMS TMPABWII TEXHUKH OE30MacHOCTH,
NPOJIEMOHCTPUPOBAHO YMEHHE YHUTaThb U COOUpATh DIJICKTPHUECKHE
CXEMBI CO 3HAaHHEM CHMBOJIMKH, IOHUMaHUSl TepMUHOJIOTUU. Ha damy
3awumul  npedocmagie omyem TO pe3ynbraTaM J1abopaTopHON
paboTel, OGOPMIICHHBII B COOTBETCTBMM C TpeboBanusimu ['OCT
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€AMHOW  CcUCTeMBI  KOHCTpyKTOpckoi — mokymentaumu  (ECKI),
MTOJTHOCTBIO OTOOpaXKaIONTUii TIPOBEICHHBIE HCCIeAOBaHHA. B xome
3alIUTHl TPOJEMOHCTPUPOBAHO 3HAHWE OCHOBHBIX 3aKOHOB U METOJOB
aHaJi3a MpoLECCOB, MPOTEKAIOUINX B UCCIIEAYEMOI 001acTH, JOTHYHO U
IrPaMOTHO M3JI0’KEHB! YMO3AKJIIUEHHsSI U BHIBOJIBL.

IHlonyyen  Oonyck K  BbINOAHEHUNO  1AOOPAMOpPHOU  pabombl.
Jlabopamopnas paboma svinoanena 6 noaHoOM obveme, ¢ COOIIIOIEHUEM
HEOO0XOIUMOH TOCIIEA0BATEIBHOCTH MTPOBEIECHHS OMBITOB U U3MEPEHUIA,
BCE OIBITHI IPOBEACHbI B YCIOBHAX U PEKUMAX, OOECIICUMBAIOIINX
NOJy4YE€HUE NPABWIBHBIX PE3YJIbTaTOB U  BBIBOAOB, COOJIIOICHBI
TpeOOBaHUs MpaBWJ TEXHUKH O€30MacHOCTH, MPOAEMOHCTPHUPOBAHO
YMEHHE YNTaTb M coOupaTh »3ICKTpUYECKUE cxeMbl. B mpomecce
BBITIOTHEHUST 1abopaTopHON pabOTH CTYJEHT OOparaics 3a MOMOIIBIO 13-
K npenoaasareinto. Ha oamy 3awumsl (Uiu 6 CpoK He no3oHee 3 OHell om
damvl 3awumsl) nPeOOCMasie omuem 1o pe3ysbTaraM JJadopaTOPHOH
pabotel, odopmileHHBIH B cooTBeTcTBHH ¢ TpeboBanmsiMu ['OCT
eAMHOW  CHUCTeMBI  KOHCTpYKTOpckoil  nmokymenrtammu  (ECKI),
MOJTHOCTBIO OTOOpa’Karolii TMpOBEACHHBIE MCCIeNoBaHus. B xoze
3aLIUTHl MPOJEMOHCTPHUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB M METOJOB
aHalM3a MPOIECCOB, IMPOTEKAIONIMX B HccienyeMoit obmactu. Ilpm
OTBETax JOMYyWICHBl HETOYHOCTH, KOPPEKTHPYEMBbIC CTYACHTOM C
MOJCKa3KHU MPenoiaBaTesl.

Ilonyuen  Oonyck K 8bINOJHEHUIO  1AOOPAMOPHOU  pabomul.
Jlabopamopnas paboma evinoaHena 6 NOaHOM obveme, ¢ COOIIICHUEM
HEOOXOUMO TIOCIIEAOBATEIBHOCTH MTPOBEICHHS OMBITOB U U3MEPEHUIA,
coOroieHsl TpeOOBaHMS MPAaBII TEXHUKK Oe3omacHOCTH. B mporrecce
BBITIOTHEHUST TabopaTopHON pabOTHl CTYJEHT OOpaIanics 3a MOMOIIBO
K mpenoaasatento. Omuem no pesynrsmamam a1abopamophot pabomol, 7-12,
odopmieHHbld B coorBercTBUM C TpeboBanmssmMu ['OCT enunoi#l | «yIOBIETBO-
cucteMbl KoOHCTpykTopckoi nokymeHTammu (ECK]I), momHOCTBIO PUTEIBHO»
0TOOpaXKaroLUi MPOBEACHHbBIE UCCIECAOBAHMS, IPEIOCTaBICH HE B CPOK.
B xojne 3ammThl MPOAEMOHCTPUPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB M
METO/IOB aHaJi3a MPOIIECCOB, POTEKAIONINX B UCCIeyeMol 00IacTu.
Ilpn oTBeTax JONMYIIEHBl OLIMOKH, KOPPEKTUPYEMbIE CTYACHTOM C
MIOJICKa3KH MPEeToiaBaTedIsl.

[lpy monmy4eHWW [AOMyCKa K BBHIMOJHEHHIO J1abopaTopHOW paboTHI
OTBETHl BBISIBUJIM HE3HAHHE CTYICHTOM OIPENEIICHUH OCHOBHBIX
MOHSTHH, 3aKOHOB, MPaBWJI, OCHOBHBIX IOJIOKEHHH TeopHuH, (Hopmyd,
HEe3HaHWE MPUEMOB PEIICHHUS 3ajiad, aHAJIOTUYHBIX paHee pelIeHHBIM Ha
NPaKTUYECKUX 3aHATUSX, T.€. YPOBEHb 3HAHWH HE TMO3BOJISIET EMY
NPOBECTH  OMBIT, HEOOXOJAMMBIC pacueThl, WX HCIOIb30BAThH MeHee 0,
MOJTyYeHHbIE TaHHBIE JJIs1 )OPMYIUPOBKH BBHIBOJIOB. «HCYNOBJICTBO
JIOTIOJIHUTENIbHBIE ¥ YTOYHSIOMIME BONPOCHI NPENOJABATENsl HE |  PUTEILHO»
NPUBOIAT K KOPPEKLMH OTBETA CTYACHTA.
unu

OTBeT Ha BOMPOC MOJHOCTBIO OTCYTCTBYET
unu

Otka3 oT oTBETA

18«xoporoy»

5. Meroan4yeckue yka3aHus 1Jis1 00y4ar0IMXCS 10 OCBOCHUIO 1M CHUITIHHbBI

MCTO,I[I/IIIGCKI/IC YKazaHusg i1 [OMOLIU 06y‘laIOHII/IMC$I B YCICOIHOM OCBOCHHMU AJUCHUIIJIMHBI B
COOTBCTCTBUU C 3aIJIAHUPOBAHHBIMU BUJIAMU yqe6H0171 M CAMOCTOSITEIIbHOH pa6OTI)I 06yqafoumxc;1:

1. VYdyeOHo-meTomuueckuid Komruiekc mo aucuurianHe «I[Iporpammubie cpeacTBa
npodgeccHoOHATBbHOUH JesiTeJIbHOCTHY» (cocT. Momonkuna O.J1.), BKIIOYAONIMN METOAMYECKHE
YKa3aHUS TUTST o0OyJaronuxcst 1o OCBOCHUIO JUCIIUTLTAHBL:
http://moodle.nfygu.ru/course/view.php?id=1232
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2. Y4yeOHO-MeToAnYecKHi KoMIUIeke o aucuuiuiae «Muadopmarukay coct. Cobonena H.1.),
BKJIIOYAIOIINI  METOAMYECKHE yKa3aHus Ui OOy4alomMXcst 10 OCBOCHHUIO JUCHUIUIMHBL:
http://moodle.nfygu.ru/course/view.php?id=2484.

PelTHHIOBBIM perjaMeHT 1o AMCUMILIMHE:

MNe | Buna BeinoJinsieMoii yuedHoii padorsl | KomnuectBo | Kommuectso Ilpumeuanue
(KOHTPOJIMPYIOIIIHE MATEPHAJIBI) 6amioB (min) | 6ay10B (Max)
Ucnvimanus / Bpewms, uac
Dopmvr CPC
1 | JIekunoHHOE 3aHATHE 20 30 3HAHHE TCOPHH;
2 | JJabopaTopHoe 44 40 70 B MUCbMEHHOM BHUJIE,
3aHsTHE WHUBUIyaJIbHBIC
3a/laHus
HTroro: 44 60 100

6. DoHJ OLIEHOYHBIX CpeaCTB 1Jisl MPOBECACHUA HpOMe)ICYTOqHOﬁ aTrrecranmumn Oﬁy‘{alOHII/IXCH no

AUCHUTIIHHE
6.1. [lokaszarenu, KpUTEpUH U HIKAJIA OLICHUBAHUSI

Koppl oniennBaeMbIx [Toka3zarens YpoBHU Kputepun orieHuBaHUsI (IECKPUITOPHI) Ornenka
KOMIIETEHIIUI OLICHUBaHUA OCBOCHHUS
(mo m.1.2.PT1JT)

ITK-1.1; TIK-1.2; 3uamv:  OCHOBHBIE bazosblii Jlan mNOJHBIMA, pa3sBEPHYTHIA OTBET Ha 3auer

[1K-1.3; TIK-1.4 HPUHLUIEI pabOTHI € NOCTaBJIECHHBI  BOIpPOC,  IOKAa3aHO
U3y4aeMbIM YMEHHE BBIJEIUTh CYILIECTBEHHbIE U
HIpOrpaMMHBIM HECYLIECTBEHHBIC NPH3HAKHU, IPUYMHHO-
obecrieueHneM; ciencTBeHHble  CBsi3M. OTBET YeTKO
METOJBI M CIIOCOOBI CTPYKTYPHPOBaH, JIOTHYCH, H3JI0XKEH
00paboTkn u TIOJTHOCTBIO c HCIIONIb30BAHIEM
MPEe/ICTABICHUS COBPEMECHHOH TepMHUHOJIOTHH. MoryT
CTaTHCTHYECKUX OBITH IOMyIICHBI 2-3 HETOYHOCTH WU
JaHHBIX; HE3HAYHUTEIIbHbIC OIIHOKH,
MaTeMaTHYECKHE, UCIIPABJIEHHbIE CTYJEHTOM C IOMOIIBIO
TabJINYHBIE, IIPENoAaBaTes. B nmabopaTopHOM
rpaduueckue 3aJaHud MOTYT OBITh JOMyIIEeHBl 2-3
CII0COOBI (axTH4ecKue OUIMOKH.
HpeCTaBICHUS
pa3nyHOI
HHPOpPMALNY;
Ymems:
CHUCTEMaTH3HPOBAThH He ocBoensr | OtBer MIPEICTABISAET coboit | Heszauer
MOJy4eHHBIE B XO0JI€ pa3po3HEHHbIE 3HaHMA c
JKCIIEpUMEHTA CYIIECTBEHHBIMU ouubKaMu o
JaHHBIE; BOIIPOCY. IpucyrcrByror
oToOpakaTb HUX B (parMeHTapHOCTb, HEJIOTHYHOCTh
AOCTYITHOM BUJC, n3noxeHus. CTyIeHT HE OCO3HAEeT CBA3b
HpaBHIBHO 00CyX71aeMOro BOIIpOCa MO OHIETy C
HpPEeACTaBIATh UX B IpyruMu  OOBEKTaMU  JAUCLUILUIUHEL
rpauIecKOM BHUIE; OTCyTCTBYIOT BBIBOZBI, KOHKPETH3ALUS
BBIOUpATh U J0Ka3aTeJbHOCTh H3JI0XKeHHd. Pedp
pas3jinyHbIC BU/JIBI HETrpamMoOTHasl, TEPMHUHOJIOT U HE
rpaduueckoro ucronb3yerca.  JlONONHUTENbHBIE U
HpeICTaBICHUSL YTOUHSIONIME BOIPOCHI MPENOJABATEIN]
ubopmanuu A HE NpPUBOIAT K KOPPEKIUH OTBETa
TOYHOTO crygeHta. B mabopaTopHOM 3aJaHuM
0TOOpaXKeHUs JomymeHo Oomee 5 (aKTHUECKHX
xapakTepa OLIMOOK.
MPOUCXOIAIIUX uny OTBET Ha BOTIPOC MOJIHOCTBIO
MPOLIECCOB; OTCYTCTBYET
BBIOMPATE METOJIBI U umu OTKa3 OT OTBETA
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croco0bl 00paboTKH
TEXHUYECKOMN
HHPOpPMALNH;
MaTeMaTHIeCKH
OINCHIBATh
XapakTep
(u3nIecKux
MPOLIECCOB;
Braoems:
HaBbIKAaMH PabOTHI B
pacmpoCcTpaHEHHBIX
OpPOrPaMMHBIX
OPOAYKTaX TSI
MHXXEHEPHBIX
pacueTos u
HPOSKTUPOBAHHS,
OCHOBHBIMH
NPHHIHUIAMH
NpEICTaBICHUS |
00paboTKU
nHdopmanuu.

6.2. TunoBble KOHTPOJIbHBIE 3a/1aHUA (BOIPOCHI) JIJISl IPOMEKYTOUHON aTTeCTalluu
3ageT 1o MH(MOPMAIIMOHHBIM TEXHOJOTHSAM B IPOPECCHOHATBHON JEATEIIbHOCTH IIPOBOIUTCS B
dopme cobece0BaHMS IO BOIIPOCAM.

Bomnpocel k caMmonoaAroToBke:
1. Buzyanusanus pe3yabTaToB BeluMciIeHUN B cucteMe Matlab. IToctpoenue rpadgukos GpyHKImii,

odopmiteHHe rpapUIECKUX OKOH.

2. Pabora ¢ JelCTBUTENbHBIMH M KOMIUIEKCHBIMH MacCHBaMHU 4Hcenl B cucteme Matlab.
®opMupoBaHUE OJJHO- U IBYMEPHBIX MaCCUBOB, BRIYUCIICHUS C MACCHBAMH.

3. Tpexmepnas rpaduka B cucreme Matlab.

4. Ilpumenenue cuctembl Matlab ans pemenust cucreM JMHEHHBIX ypaBHeHHH. Onepauuu
JTUHEHHOHN anreOpsl HAJ MaTPHUIIAMH.

5. BolunuciaeHue — ONMpENeNIeHHBIX  MHTETpajioB M PEUIeHHe  CHCTeM  OOBIKHOBEHHBIX
g depeHIMaIbHbIX ypaBHEHUH cpeacTBaMu Matlab.

6. Co3anue W MCIOJIb30BaHME CHMBOJIBHBIX BBIYMCICHMH B cucreme Matlab. Beruucnenue
IPEJIeNIOB, CYyMM PSZIOB U MPOM3BEIEHUH, CUMBOJIbHOE T (HEepeHIMPOBaHNE U HHTETPUPOBAHUE.

7. CuMBOJIbHBIE  BbIUMCIEHMs B  cucremMe  Matlab. Pemenue  anreGpamveckux u
TuddepeHMaIbHbIX ypaBHEeHUH 1 cucteM. CpecTBa BU3yalu3alii CUMBOJIBHBIX BBIUMCIICHUI.

8. OcHOBBI IporpaMmMHupoBaHus Ha M-s3pike. OnepaTopsl IUKIA B M-s3bIKe.

9. OcHOBBI IporpaMMHUpOBaHMs Ha M-s13bIke. M-cLieHapuu.

10.  OcHOBBI IporpaMMupoBaHus Ha M-s3bike. M-QyHKINH.

11. OOpaboTka 3KCIIepUMEHTANBHBIX TaHHBIX B cucTeMe Matlab. Haxoxxaenne npubnuxaromniei
byHKINN.

12.  OOpaboTka ’KCHEpUMEHTAIbHBIX JaHHBIX B cucreMe Matlab. Anmpoxkcumanusi JTUHEHHOM
KoMOuHarmen GpyHkuuid. Anmpokcumanus GyHKIHEH TpoU3BOIBHOIO BUIA.

13.  MopaenupoBaHue CTaTHUECKOTO MIEKTPHUECKOro Mo B cucteme Matlab.

14. MopenupoBaHue MarHUTHOTO TOJs BHUTKA, COJICHOMAA U TOPOUJAIBHOW OOMOTKH C
MOCTOSIHHBIM TOKOM B cucteme Matlab.

15. MopenupoBaHue 3IEKTPUUECKUX LIETIeH MOCTOSHHOTO TOKa cpeicTBamu Matlab.
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16.

MopenupoBaHHe IMEKTPHUECKUX IIeTIel IepEMEHHOr0 ToKa cpencTBamu Matlab.

6.3. MeTtonnyeckue MaTepralbl, ONPEIeISIIOIINE TPOLEAYPhl OLICHUBAHUS

XapaKkTepUCTUKHU MPOLERYPbI

Bup npouenypst

3aueT

Ilens mpouenypsl

BBISIBUTH CTeneHb copmupoBanHoctu kommereHmuu I1K-1.1; TTK-
1.2; 11K-1.3; IIK-1.4

JlokanbHbIe aKTHI By3a, | [losio)keHHEe O NPOBEAEHMM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
PErIaMCHTUPYIOMNC MPOMEXYTOUHOM arrectaiuu oOyyatouxcs CBOVY, Bepcus 2.0,
NPOBEACHUC NPOLCIYPDI yTBepkAcHO pekTopoM CBOY 15.03.2016 1.
[Tonoxenue o 6amipbHO-perTHHTOBOM cucteme B CBDY, Bepcus 4.0,
yrBepxaeHo 21.02.2018 r.
CyOBeKThl, Ha KOTOpPBIX | CTYIEHTHI 3 Kypca OakanaBpuarta

HarpasJieHa MpoLeaypa

Ilepuon npoBeaeHuUs MPOLELyphI

JleTHsd 3aueTHAsa ceccus

TpeOoBaHUsS K IMOMEIICHUSIM U
MaTepPHaATbHO-TEX HUUECKUM
Cpe/iCTBaM

TpebGoBanus K 0aHKy | -

OLICHOYHBIX CPEJICTB

Onucanne npoBe/ieHus | 3ayeT MPUHUMAETCs B YCTHOU dopme.

IpOLENYPHI

[lxanst onenuBanus | Illkana onleHMBaHUs pe3yabTaToB NpuBeacHa B 1m.6.1. PIT]I.
pe3yJIbTaToOB

PesynbpraTel npouenypsl

B pesynbrare cmaum Bcex 3amanuit ans CPC crymeHTy Heo0Xoawmo
HaOpath 60 6annoB, YTOOBI OBITH MOTYYUTH 3a4ET.
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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 Y4eOHOH JIUTEPATyPhl, HE00X0AMMOH /I OCBOCHUS

JHCHHMILTHHBE
Ne DNeKTpOHHBIE
Bubnuoreka W3AaHUA:
ABTOD, Ha3BaHHE, MECTO U3/IaHUS, Hamnuue
N TU () TOYKA JIOCTYTIa
W3IaTeNbCTBO, TO N3JaHUS yIeOHOM rpuda, Komnaecto
CB®YV, kon- K pecypcy
JUTEPaTypHl, BUJ U XapaKTEPUCTHKA MHBIX BUJ CTYIICHTOB
WHPOPMALMOHHBIX PECYPCOB rpuda 5O (HanveHoBaxH
9K3EMIUTIIPOB e ObC, Ob
CBOY)
OcHoBHas nuTepatypa’
1 |MenbaukoB Brnagumup [TaBraoBuy
WHdopmannoHHbIe TEXHOJIOTHH: y4e0. 115 10

crya.By3os/ B.I1. MenbpHuKoB.-MockBa:
Axanemus.2009- 425 c.

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

3 | MoruneB Anekcanap Biagumuposuy
Wudopmaruka: yueb. 178 cTyn.By308/ A.B.
Morunes, H.U. Ilak, E.K. Xennep; noxg 10
pen. E.K. Xennepa.- 3-e u3n., nepepad.
nom.-MockBa: Akanemud. 2007- 425 c.

JononuurenpHas nurepaTypa

1| Konomesa, 1.

A .MHpopMalilnoOHHBIE TEXHOJIOTHU:
ANEeKTPOHHBIN yueOHuk / M. A.
Konomiena, O. A. XoxioBa, A. B.
JleHucoBa. - DJIEKTPOH. TEKCTOBBIE,
rpad. 3B. 1aH. - Mockaa:
KHOPYC, 2009. - 1 anexkTpoH. onr.
muck (CD-ROM)

2 | http://www .knigafund.ru Kucener
I''M., boukoBa P.B., Ca¢onoB B.I.
WHdopMalimoHHbIE TEXHOJIOTHH B
HKOHOMHUKE U yIPaBICHUH

(> dexTuBHas pabora B MS Office
2007): YuebHoe mocobue., Jlaikon
u K, 2010

3 | Kannenan C.A. AnroputMuzanus u T'pid MO 8
MIpOrpaMMHpOBaHKe, yueOHOe TTocodue, PD
M., UHOPA-M, 2008.

Kanabyxosa I'.B, Turos B.M. 8
KomnbroTepHsblil IpakTUKyM 110
nHdopmaruke. OPHUCHBIE TEXHOIOTHH: I'pudp YMO
yuebHoe mocodue - M.: UJ] «DOPYMx»:
NH®PA-M, 2008.

3 Jlnst yno6GeTBa IPOBEIEHHUS €XKETOHOTO OOHOBJIEHHS TIEPEYHS OCHOBHOM M JIOTIOJHUTENLHOM y4e0HOI IMTEpaTyphl
PEKOMEHAyeTCs pa3MellaTh pas/el 7 Ha OTJEIbHOM JINCTE,C 00s13aTebHON OTMETKON B YueOHol Oubnnorexe.
4 PexomeHyeTcs yKasbiBath He Gosiee 3-5 HCTOUHUKOB (¢ 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. [lepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAMOHHOI ceTn «UHTepHeT» (1as1ee
ceTb-VIHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S TUCUUIIMHBI
1. Hayunas snekrponnas Oubnuoreka, http://elibrary.ru/

9. Onucanne MaTepHAILHO-TEXHNYECKOI 0a3bl, HEOOXOUMOI IJIsl OCYIIEeCTBIEHUS
00pa30BaTeJILHOr0 MPoIecca Mo JAUCIHIJIHHE

Ne | HammenoBanue Temsl Bunpl yueOHOM HanmenoBanue [IepeyeHp OCHOBHOTO
/T paboThl (JIeKIus, crienuaim- obopynoBanus (B T.4.
MIPaKTHY. 3MPOBAHHBIX ayauo-, BUAEO-,
3aHATHUS, ayJIUTOpUH, rpaduueckoe
CEMHUHapHI, KaOMHETOB, COIIPOBOKCHUE)
nabopart.pad.) nabopaTopuii u Tp.

1. | [IporpamMmmMHEIe JI, JIP kab. A 303 Buneoponuku,
CpeICTBa MPOTrPaMMHOMN pe3eHTaluU
JIEATCIILHOCTH IBM, JIBT,

KOMILJIEKCHI,
PykoBoacTso 1o
JKCILTyaTaIuu.

10. Iepeyenb MHPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX TPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JUCHHUIINHE, BKJII0Yasi epeyeHb NPOrpaMMHOro odecriedeHust
1 HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
10.1. TTepeuenpr nHOOPMAITMOHHBIX TEXHOJIOTHHA, UCTIOIB3YEMBIX MTPH OCYIIECTBICHUH
06pa30BaTeNLHOrO NPOIEcca 110 AUCIHUILINHE’

IIpu ocymecTBieHHH 00pa30BaTEIBHOTO IpOIECCa MO AUCHUIUIMHE HCIHONB3YIOTCS
creyronye NHGpOpMaIMOHHbBIE TEXHOJIOTHH:

o HCIIOJIB30BaHHUEC Ha 3aHATHUAX OJICKTPOHHBIX I/I3I[aHI/II71 (LITGHI/IG HCKHI/Iﬁ C
UCIIOJIb30BAaHUEM  CIAWA-TIPE3EHTAlMil,  AJIEKTPOHHOIO  y4yeOHOro  mocodus), BHUAECO- U
ayauomarepuainos (uepe3 MHTepHer);

J OpraHu3aIysl B3aMMOICHCTBHSI ¢ 00YJAIONMIMMHCS TIOCPECTBOM SJIEKTPOHHOW MOYTHI U
CJ10 Moodle.

10.2. TlepeueHb nporpaMMHOro ooecreyeHus
- Exel, 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
UCIIONB30BaHHEM CIAii-Ipe3eHTAlH, DJIEKTPOHHOTO Kypca JeKIHWil, rpaduyecKHX OOBEKTOB, BHIECO- ayauo- MaTepuanoB (uepe3 HHTepHer),
BUPTYaJIbHBIX J1a00OpaTOPHUi, NMPAKTUKYMOB), CHELUHAIU3UPOBAHHBIX M OQHCHBIX MPOrpamMM, MHGOPMAIMOHHBIX (CIIPAaBOYHBIX) CHUCTEM, 0a3 JaHHBIX,
OpraHU3alNsl B3aUMOACHCTBHS ¢ 00YJAIOIMMHUCS OCPEICTBOM ICKTPOHHOI MOYTHI, (OpyMOB, IHTEpHET-TpyIN, CKaiill, YaThl, BUACOKOH(EPCHIICBI3b,
KOMIIBIOTEpPHOE TECTHPOBAHHE, IWUCTAHIMOHHBIC 3aHATHS (ONUMIMAIBI, KOH(EpeHIHH), BeOMHAp (CEMHMHAp, OpPraHM30BaHHBIN dYepe3 IHTepHeT),
MOATOTOBKA MPOEKTOB CUCIOJIb30BAHUEM HIIEKTPOHHOTO oduca niu 000I0YKH) H T.II.
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JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

b1.B./1B.04.01 Un¢dopmannoHHbIe TEXHOJOTHH B JHepreTHKe

VYueOHblit BrecenHble n3MeHeHUs IIpenonasarens IIporokon 3acenanus
ron (®HO) BBIITyCKaIOIIeH
kadeapsl(naTa,Homep),
®UO 3aB.kadenpoi,
MOJIUCH

B mabnuye yxazvieaemcsa monvko xapakmep usmeHeHull (Hanpumep, usmMeHeHue membl, CRUCKA UCHOYHUKOB NO meMe UlU
memam, Cpeocms NPOMEdNCYMOUHO20 KOHMPOASL) € YKaA3aHuem nyHkmoe paboueil npoepammvl. Camo codepoicanue
UBMEHEHUT OPOPMAACCS NPULOICEHUEM NO CKBOZHOU HYMepayuU.

25



