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1. AHHOTALUS
K pado4eil mporpaMmme I CHUNINHbBI
b1.B./IB.02.01 Un¢opmannoHHbIe TEXHOJIOTHH B JHEPreTHKe
TpynoemkocTs 2 3.¢.

1.1. Ilesb ocBOEHMSI U KPATKOe COAep KaHue U CHUTITHHBI

O3HaKOMHTB C OCHOBAaMH COBPEMEHHBIX WH(POPMALIMOHHBIX TEXHOJIOTHN B MPO(eCcCHOHANTBHOM
JESTCIIBHOCTH, IMTOJATOTOBUTH K IPUMEHEHHIO COBPEMEHHBIX MPOrPAMMHBIX CPEJICTB
HpO(l)eCCHOHaHbHOﬁ JACATCIIbHOCTH, paSHI/I'-IHbIX BHUJI0OB KOMHBIOTepHBIX CpeIICTB nu OpI‘TeXHI/IKI/I B
po(heCCHOHATILHOM JICATSIIBHOCTH, U3YYHUTh MOPSIOK (YHKITMOHUPOBAHHS IIPOTPAMM.

KpaTKOC co;[epxcaHHe JAUCIHUITIJIINHBI: HOHSITI/IG METOAbBI H cpez[cnsa aBTOMaTu3anuu
po(heCCHOHANBHOM  JesATeIbHOCTH.  Kilaccupukanmus MeTOIbl M CPEJICTBA  aBTOMATH3AIHU
npo(eCCHOHANBHOM JeATENILHOCTH.  Moenn, METOAbl W CPEICTBA pealu3alui MEePCIEKTUBHBIX
WH(OPMAIMOHHBIX TEXHOJIOTMH B MPO(EeCCHOHATBHON nesTeIbHOCTH. IIporpaMmHoe oOecriedeHne
UH(POPMAIIMOHHBIX TEXHOJOTMH B NPO(PECCHOHANBHON NesATenbHOCTH. HasHadeHne W NpPUHIUIIBI
UCIIOJIb30BAaHUsl CHCTEMHOTO W MPHUKJIAJHOIO IMPOrpaMMHOr0 obOecriedeHuss. OCHOBHBIC TOHSATHS

aBTOMATHU3UPOBAHHOW 00pabOTKK MHPOpPMALUH.

1.2. llepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUeHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3YJIbTATAMH 0CBOEHHSI 00Pa30BaTeJbHOMH 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 Ucnonp3yeT TeXHUYECKHE
CpEeICTBA AJISl U3MEPEHHSI U KOHTPOJIS
OCHOBHBIX TTapaMEeTPOB
TEXHOJIOTHYECKOT0 TPOoIIeCcca;

[TK-1.3 Onpenenser napaMmeTpbl
o0opynoBaHusi 00BEKTOB
poeCCHOHAIBHON e TENHHOCTH
[1K-1.4 Bnageet MeTogaMu 00eCIEUEHUS
TpeOyeMBIX PEXKHUMOB U TIapaMETPOB
TEXHOJIOTHYECKOT0 Tpoliecca mno
3a1aHHOU METOJUKE

B pesyibrare OCBOGHHS IUCLUIUIMHBI 0Oydarouuiics
JIOJIKEH:

3HaTh: OCHOBHbIC NPHUHLMUIIEI PabOThl C H3y4aeMbIM
POTPaMMHBIM OOecrieueHueM H MPHOOpaMK; METOJIBI U
croco0bl 00pabOTKH U MPECTaBICHUS] CTATUCTUYECKUX
JAHHBIX; MaTeMaTUYeCcKHe, TaOMu4Hble, TpaduyecKue
CrocoObl PEJICTAaBICHUS PA3INYHON HH(pOpMAIHH;
YMeTh: cucTeMaTH3upoBaTh IOJyYEHHBIE B XOJ€
HKCIEpUMEHTa JaHHbIE; 0TOOpakaTh MX B JOCTYITHOM
BUJIE; TPAaBWIBHO MNPEACTABIATh HUX B TIpaduyecKoM
BUJE; BBIOMpATh pa3IUYHbIE BHJBI TpaduUuecKoro
MIPEJICTaBICHUS uH(popMauu JUISt TOYHOTO
0oTOOpa’keHHsI XapakTepa MPOMCXOIAIINX IPOLECCOB;
BbIOMpATh METO/IBI U CLIOCOOBI 00PabOTKM TEXHUUYECKOM
uHpOpMallUK; MaTeMaTHYeCKU ONMCHIBATH XapakTep
(UBUYECKUX TPOIECCOB;

Brnaners: HaBblkaMu paboOTBl B PacHpOCTPaHEHHBIX
IIPOrpaMMHBIX HPOAYKTaxX ISl MH)KEHEPHBIX PacueToB
U TPOEKTUPOBaHMS,  OCHOBHBIMU  IMPHHLUIAMHU
npeJicTaBieHus 1 00paboTku HHGOpMaIUK.




1.3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTebHOM MPOrpaMMbl

WHnexchl 1 HAMMEHOBaHUSI yIEOHBIX TUCIIUTUINH
(MomyJieit), MpaKTHK

HanmenoBanue
Cemectp JUIs1 KOTOPBIX COZIEPKaHKE
WNupnexc JMCHUTLTUHBI Ha KOTOpBIE OMUPACTCs o
JAHHOMN TUCHUILIHHBI

U3y4YEeHUS .
(MOIy1sT) IPAaKTHKA Y coziepKaHue JaHHOM
(MOJTyJ1s1) BBICTYIIAET
JUCIUATUTAHBI (MOJTYJIsN) .
OIopoM

b1.B.JIB.02.01 | MudopmanmonHbie 7 b1.0.03 Uuoctpannsiii | 52.B.03(IT)
TEXHOJIOTUH B SI3BIK [IpousBoacTBeHHAs
SHEPIeTUKE b1.0.15 duzuxka npaktuka: Hayuno-
B1.0.14 Maremaruka | ucciemoBaTeabcKas
b1.0.17 pabota
HNudopmaruka
b1.B.03
BBenenue B
WHXCHEPHYIO
JeSITeTbHOCTD
b1.B.09
IIporpammHbie
cpencTBa
npodecCuoHaIbHOM
NEeSATSIIEHOCTH

1.4. SI3bIk npenogaBaHUA: PYCCKUM.



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

Beinrcka u3 yueonoro miana 3-bI1-20-20(5):

Kon u Ha3BaHWE TUCIUIUIMHEI 10 Y4eOHOMY TUTaHY

b1.B./IB.02.01 UudopmanmonHbie
TEXHOJIOTUU B SHEPTETHKE

Kypc n3zydyenus

4

Cemectp(bl) U3yUeHUs

7

dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH)

3a4€CT

PacuetrHo-rpaduueckast pabora, ceMecTp BBIITOJIHEHUS

Tpynoemkocts (B 3ET)

23ET

TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.:

72

Nel. KonrakTtHass  paldora  oOywamommxest ¢
npenoaasaresiem (KP), B yacax:

O6wem aynuTopHOU Btu.c
paboTHI, HNpUMEHEHHEM
B yacax JOT unm DO, B

Jacax

O6beM padots! (B yacax) (1.1.+1.2.4+1.3.):

15 -

1.1. 3aHATHS JICKIIMOHHOTO THTIA (JICKIIHH )

4 -

1.2. 3aHaTHsi CEMMHAPCKOTO THIIA, BCETO, B T.4.:

- CCMHUHAPbI (HpaKTI/I‘ICCKI/Ie 3aHATHA,
KOJUIOKBUYMBIN T.H.)

- 1ab0opaTopHBIC PAOOTHI

- IPAKTUKYMBbI

1.3. KCP (kOHTpOJb CaMOCTOSITEIbHON paboTHI,
KOHCYJIbTAITIH )

Ne2. CamocrosiTesqibHass padora odyuarommxcsa (CPC)
(B yacax)

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 «a».
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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

Paznen Bcero KonTakTHas pabora, B yacax Yacsl
4acoB CPC
= | 2 = = =
o E o o Q
M | E = = =
S S S S S
o ) o o o
M 5 M M M
Q —
512 | 8|23 3 ~
S = = | o S S| s
o= = |9 = | =
) < ) ] ) ol =
5| E.8| 5|5 5|
= Z| 2| 2| 2 A
S| S22 | 2|5 |8 | &8
8| 5| & & | & = al 2
= 2 2| E| 8 = 5 | Bl 2
- 9 g2l o & 9) = o| ©
= > T 2| X 2. > = | X
= = = = = @] = & = A
5| 2 | 38|28 || & 3C
S |8 |og| 8|8 |8 |5 |8 =
[TporpammHuoOe 1 - - - 2 - - -] - 6 (JI3)
obecricueHue B 7 (I13)
poheCCHOHAITBHOMN
JI€ATEIbHOCTH.
NudopmannonHbie 1 - - - 2 - - -1 1 6 (JI3)
cucremsl. ba3zoBoe u 7 (IT3)
IPUKIIATHOE
MIpOrpaMMHOE
o0ecrnievyeHue.
Electronics workbench 1 - - - 2 - - -1 1 6 (JI3)
7 (I13)
Matlab 1 - - - 2 - - -] 1 6 (JI3)
8 (T13)
3auer 4 _
Bcero yacos 72 4 - - - 8 - - | -1 3 53
HpI/IMe‘{aHI/ICI H3-HOZ[FOTOBK3 K IPAKTUYCCKUM 3aHATHAM, .H?)-HOZ[FOTOBK& K JICKIIUOHHBIM 3aHATHAM
3.2. Copepaxanue TeM NPOrpaMMbl AU CHHIIINHBI
Tema 1. Ilonstue wuHGOPMALMOHHONW TEXHOJOTUU B TNPOPECCHOHAIBHON J1€ATEIbHOCTH.

Knaccugukaius nHGOPMALMOHHBIX TEXHOJIOTUH B Npo(ecCHOHAIBHOW eATeNbHOCTH.
MH(OPMaLIMOHHBIX

METOABI n

yCcTpoicTBa (YCHIIMTENN) — Ha3HAYCHUE, IPUMEp peasnu3aliui, TpuHIUN aeicTBus. Knaccuduxarus

cpencTaa

peanu3anum

NEePCIEKTUBHBIX
npodecCHOHAIBHON JesTenbHOCTH. [Iporpammuoe obecnieyeHue HMHGOPMALMOHHBIX TEXHOJOTUH B
npodeccuoHanbHOM JeATenbHOCTH. Ha3HaueHne W NPUHLMIBI HMCHOJb30BAHUS CHUCTEMHOTO U
NPUKIIAJHOTO MpOorpaMMHOro obecredyeHus. OCHOBHbIE MOHATUS ABTOMATHU3UPOBAHHOW 0OpPaOOTKH
uH(pOpMaLIUH.
Tema2. OcobeHHOCTH MUKPOIPOLIECCOPHBIX aBTOMAaTHUECKUX ycTpoiicTB. Cornacyromue

TEXHOJIOTUN

CUTHAJIOB (HENpEepbIBHBIN, TUCKPETHBIN). VICTOUHNKM HHPOPMALIUU (JaTYUKH, U3MEPHUTEIbHbIE
puOOpbI, YyBCTBUTEIbHBIE AJIEMEHTHI). JlaTunku 1 npeoOpa3zoBaTenu A U3MEPEHHS dJIEKTPUUECKUX

BCJIIMYHH. I[aT‘-II/IKI/I n Hpeo6pa30BaTem/1 AJI1 UBMCPCHUSA HEOJICKTPUICCKUX BCIIMYNH.

Monaenu,

B



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

OcHOBHBIE CBeACHHS O paboTe ¢ MpOrpaMMaMU CXEMOTEXHHYECKOTO MOJCTUPOBAHHUS H
aHajgM3a »dJCKTPUUYECKUX CXEeM. OJeMeHThl pabouerd oOmactu mnporpammbl ELECTRONICS
WORKBENCH. Co3nanue 3nekTpoHHBIX Mozened snekrtpuueckux cxem B ELECTRONICS
WORKBENCH. IIpumenenne ELECTRONICS WORKBENCH mis MozenupoBaHUsT M aHajdu3a
AIIEKTPUUYECKUX IIeTIel TTOCTOSHHOTO TOKA.

Tema 4. OcuoBsl paboTsl B cucteme Matlab

OcHoBHble cBeficHus o mporpamme Matlab. OcHoBHble MaTeMaTHUECKHE —OIEpalluy,
MOCTpOeHUE IrpaUKOB, NEUCTBUS HAJ MaTpULIAMHU, PEIICHUE alNreOpandecKkux ypaBHEHHH, NeHCTBUS
HaJl KOMIUIEKCHbIMU unciiamu B Matlab. IlporpammupoBanue B Matlab. Ilpumenenne Matlab s
TeXHHUYeCKHX pacyetoB. OcHOBBI MojenupoBanus B Matlab.

3.3. ®opMbI 1 MeTOAbI NPOBEeHNS 3aHATHI, IPUMeHsieMble Y4YeOHble TeXHOJI0TUH
B npouecce npenogaBanus AUCUUILIMHBI UCTIONIB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTHUU HAPAY C
AKTUBHBIMHU U UHTEPAKTUBHBIMU TEXHOJIOTHSIMH.
Yuebnvie mexnonoeuu, ucnonvzyemoie 6 06pazosamenbHoM npoyecce

CeMm | Hcnons3yemble akTUBHBIC/MHTEpakTUBHBIE | Komndect
Paznen nucuuIuinHel
ecTp 00pasoBaTebHbIC TEXHOJOTUH BO YacoOB
ELECTRONICS 1
WORKBENCH 7
Matlab 1
Hroro: 2

[Ipu nexyuonnoti npesenmayuu CTYACHTHI BOOTYAI0 HAONIOAIOT MaTEepHaIl JICKIMH, Y4aTcs
HPaBWIBHO JIEaTh MMPE3CHTAIUH, JOKIAIbl 10 HUM, KaK Jep)KaTcs HpH JIOKJIaJe U KaKk OTBeYaTh Ha
BOIIPOCHI. IOJI PyKOBOJICTBOM IPEIOJIABATENs, B PE3YJIbTATe Y€ro aKTUBU3UPYETCSl CaMOCTOSTEIIbHAS
JeATEeIBHOCTD CTYJCHTOB, IPOUCXOHUT OBJIA/ICHUE TPO(ECCHOHATTBHPIMI KOMITCTCHIIUSIMU.

Jlabopamopnule - npezenmayuu MOTYT OBITH PEaM30BaHBI MepeJl BBEICHUEM JTa00paTOPHBIX
pabOT W TMOKa3aHBl CTyJEHTaM B KayecTBE MJOINOJHUTEIBHOTO MaTepuala, TIJe paclHChIBACTCS
KaDK/IbIH mar (tema «Matlaby).

4. Tepeuenb y4e0HO-METOAUYECKOT0 00ecnedeH sl 15 CAMOCTOATEILHOM padoThI?
00y4YarouIMXcs 1Mo THCHUILTHHE

Conep:xanue CPC
Ne | HaumenoBanwue paszieina Bun CPC Tpyno- @OpMBI U METOBI
(TeMbI) JUCIIUITIIHBI €MKOCTb KOHTpOJIA
(B yacax)

[IporpammHuoe [ToaroroBka k 1a00paTOPHBEIM 13 AHanm3
oOecrieyeHue B 3aHSATHIM TEOPETUIECKOrO
npodeccnoHanbHON MaTepuaia,
JeSITETIbHOCTH. BBITIOJIHEHUE PACUYETHO-

rpadUyYecKOro 3aJaHus

(Baeayn.CPC)
Wndopmannonnsie [HoaroroBka k 1abopaTOpPHBIM 13 AHanus
cucremsl. basoBoe u 3aHATHSIM TEOPETUYECKOrO
MPUKIIaTHOE Mmarepuana,
IpOrpaMMHOE BBINOJIHEHUE PACUYETHO-
obecrieueHue. rpadMuecKOro  3aaHusl

2 CamocTosTenbHas paGoTa CTYNCHTA MOXET OBITh BHEAYAMTOPHOH (BBIMONHAETCA CTYAGHTOM CAMOCTOSTENBHO 0€3 ydacTHs
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHSAETCS CTYICHTOM
B ayJJUTOPHUH CaMOCTOSITENIHHO O] PyKOBOACTBOM IIPEMOAABATEINs — HAPHMeEp, 1a00paTOpHAs WIIM paKTHIecKas paboTa).
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(BHeayn.CPC)

Electronics workbench [ToaroroBka k 1a00paTOPHBIM 13 AHanu3
3aHSITHSIM TEOPETHYECKOTO
marepuana,

BBHITIOJTHCHUE PacUeTHO-
rpaduIecKkoro 3agaHus

(Breayn.CPC)
1 Matlab [ToaroroBka k 1a00paTOPHBIM 14 Ananus
3aHATUAM TEOPETUIECKOTO
MaTepuana,

BBIMOJIHEHHE PACYETHO-
rpadUyYecKoro 3aJaHus
(Breayn.CPC)

Bceero yacos 53

IIpakTHyeckue 3aHATHS
[ToaroroBka K MPaKTUYECKOMY 3aHSTHIO MPEANOJAraeT pacueT 3JIEKTPUYECKOW LIeNU B MPOrpaMme
Matlab.
TunoBble 3aaHusl K pacyeTHO-Tpauueckoit padore:
Pacuem yeneii nocmosinnozo moka cpedcmeamu nakema Mathcad u Matlab
J111 snekTprudyeckoi cxembl, n300pakeHHo# Ha pucyHkax 1.1 — 1.10, uconb3ys naHHbIe

tabui 1.1 — 1.2 B cucreme Mathcad BeinosHUTE clieayroIiee:

1) PaccuuTaTh TOKH BO BCEX BETBSIX MCXOAHON CXEMbI METOJIOM HEMOCPEICTBEHHOTO MPUMEHEHUS
3akoHoB Kupxroda;

2) Paccuntath TOKM BO BCEX BETBSIX METOJIOM KOHTYPHBIX TOKOB;

3) CoctaBuTh ypaBHEHHE OajaHCa MOIIHOCTEH;

4) [TocTpouTh NMOTEHIMATBHYIO TUArpaMMYy ISl BHEIIIHETO KOHTYpa LIETIH.

Tabauna 1.1
Mocaennsss undpa 3a4eTHOH KHUKKH
Mapamerp 1 | 2 | 3 |afs5]6f7[8[9o]0@
cXeMbl Homep cxembl
1 2 3 4 5 6 7 81 9 10
R1, Om S) 6 10 8 10 8 4 71 9 8
R2, Om 0 o) 8 6 0 5 0 8| 5 5
Rs, Om 10 0 6 0 8 6 6 0| 4 0
R4, Om 4 8 0 4 S) 0 8 (10| O 9
Rs, Om 8 10 7 S) 7 9 7 5| 6 10
Re, Om 6 4 3) 9 6 10 5) 6| 7 6
Tabmuna 1.2
IHapamerp IIpeanociennas nugpa 3a4eTHON KHHKKH
CXeMBblI
1 2 8 4 5 6 7 3 9 0
Ey, B 10 30 10 40 45 15 40 30 20 10
Ey B 15 25 25 35 30 20 15 40 30 25
E3 B 20 10 30 10 25 35 20 25 15 40
Es, B 25 15 45 25 20 40 25 35 25 35
I, A 5 6 7 4 3 6 5 4 7 3
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Pucynok 1.9 Pucynok 1.10

Kpurepun onieHkr paboThl Ha MPAKTHUECKOM 3aHATHH
20 GamnoB BeicTaBisiercss 3a 100% mpaBUIIBHBIX OTBETOB, B KOTOPOW OTCYTCTBYIOT (haKTHUECKHE
omnOku. 18 6amioB - 3a paboty, B koTopoil jomymieHa 1 Qaxtuueckas ommoOka. 16 OamioB — 3a
paboTy, B KOTOpO# gomyimieHsl 2 omuOku. 13 6amioB — 3a paboty ¢ 3 ommbOkamu. 11 6amioB — 3a
paboty ¢ 4 ommbkamu. 10 6amioB — 3a pabdoty ¢ 5 ommbkamu. PaGota, BeinmonHeHHast 6onee yem ¢ 6
omnOKaMu, He OLICHUBACTCS.
Temul nabopamopuvix padom:
JlabopaTtopHas padota Nel.VccnenoBanue Tpexdasznoro Tpanchopmaropa.

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

2. Coneprxanue paOOThI:

2.1 OnpeneneHue mapaMeTpoB TpanchopMaTopa mpu CoeaMHEHUH «3Be3aa-38e31a» (Y/Y).

2.2 OmpenienieHue napaMeTpoB TpaHchopmaTopa MpH COSTUHEHNH «3BE3/1a-TPEYTOIbHUK
(Y/ID).

2.3 OmpenienieHue napaMeTpoB TpaHchopmaTopa MpH COETUHEHUN «TPEYTrOJIbHUK-
TpeyroiabHuK» (A/JI).

2.4 OrmpenienieHue napaMeTpoB TpaHchopmaTopa MpH COSTUHEHUN «TPEYroJIbHUK-3BE3/1a»
(AYY).

3. Onmcanune BUPTYaIbHOM JIa0OpaTOPHOU YCTAaHOBKH.

BupryansHas nabopaTopHasi ycTaHOBKa IpeJICTaBlieHa Ha puc. 1.



I[To cpaBHEHUIO ¢ MOJENBIO 0HO(]A3HOTO TpaHCcHopMaTOpa 3/1€Ch HE UCTIOIB3YIOTCS OJIOKH JIJIst
MU3MEPEHUs] OCHOBHBIX XapaKTEPUCTHUK (OCHOBHBIC XapaKTEPUCTHKH Tpex(a3zHOro TpaHchopmaTopa u
onHo(dasHoro tpanchopmaropa HIACHTHYHBI), HO J00aBiacH Osok Multimeter, usmepsiromuii Toku u
HanpspKEHUs TpaHcpopmaTopa. 3HaYCHHS STHX TOKOB OTYHTBHIBAIOTCS ¢ OKHA 6i10ka Powergui. Tam ke
CHUMaIOTCs 3HaueHus BxoHoro Uy n BeixoaHoro Uz HanpsiKeHUH U pa3HOCTH (pa3 MexXITy HUMH.

EETEEE. ZimiE

C——

Inducthee 2ounse T
wiith neutral

powigTgui 2 n

Multimeter

Pucynok 1 — Monens Tpexdaznoro Tpancopmaropa

OKHO HacTpOWKH MapameTpoB TpexaszHoro Tpanchopmaropa rmokasaHo Ha puc. 2. B omimune
OT OKHA HaCTPOMKH MapaMeTpoB OAHO(A3HOTO TpaHCPOPMATOpa OHO COJCPIKUT JBA JOMOTHUTEIBHBIX
TOJISL:

Winding 1 (ABC) connection — cxema coeMHEHHsI IEPBUYHBIX 0OMOTOK;

Winding 2 (abc) connection — cxema coeAMHEHHUS BTOPHUYHBIX OOMOTOK. B BhImagaromiem
MEHIO ATUX MOJIEH 3a/1aeTCsl cXeMa coequHeHus. B
nosie Measurement BeiOpana omirust Winding Voltage, mpu koTopoit u3MepsitoTes HanpspKEHHsST 00MOTOK.

-rl'-|| |-| .-_.

Pucynok 2 — OkHO HacTpoOUKHU mapamMeTpoB TpexdazHoro Tpanchopmaropa
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4. ITopsinok npoBeeHus 1a00paTOpHOI paboTHI

[Topsimok mpoBeneHust JTab0paTOPHOUM pabOTHI MO BCEM IMyHKTaM cojaepskaHus paboter 2.1-2.4
ocraercsi Hem3MeHHbIM. [lapamerpel mcroynumka nutanus Inductive source (puc. 1) 3amarorcs B
COOTBETCTBUH C Napamerpamu Tpanchopmaropa. OKHO HACTPOWKM UCTOYHUKA MUTAHUS IMOKa3aHO Ha

puc. 3.
[TapameTpsl MOAEIMPOBAaHUS BUAHBI U3 pUC. 4.
JUia xaxnporo nyHkra (3.1-3.4) npoBoauTcs MOJENMPOBAHUE U 3aIOJHSAETCS OTHAEIbHAs
Tabiumna 1.
erE Ill-'l_ll-'-uln- wirth neastral
Pucynok 3 — OkHO HACTPOWKH MapaMeTpoB TPex(hazHOTO UCTOYHUKA
l|I'II;J|...!|I| imefers: Lab 6 2 1
i;ﬂm’nazt ] .
Pucynox 4 — ITapameTpsl MOJeTHPOBAHUS
Tabmuia 1 — Onpenenenue napaMmeTpoB
Cxema N3amepenust Beoruvicnenus
Koadpuiment
) U I U U | U
COCIH, 1 1 1 01 2 2 2 P12 TparchopM:
(BI] [A] | [B] [rpax] | [B] [A] (BI] [rpan]

Ha puc. 5 nokazano okHo 070ka POwergui ¢ pesysibrataMu MOJE]I POBAHUS MPU COCTUHEHUU
00OMOTOK TIO CXeMe «3Be3fa-3Be3fia». B neB( KOJOHKe MpeAcTaBleHbl U3MepseMble MepeMeHHbIe, B
CpemHel — WX Je] CTBYIOIIHNE 3HAYCHUS, B PABOM — MX HadaJbHBIC (a3bl.

Koaddunuent tpanchopmanmuu u pasHocTh (a3 mexnay BxoanbiM (b u BbixoaHbiM (Uo)
HANPSDKEHUSMHU PACCUYUTHIBACTCS 110 BBIPAKCHHSIM
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Pucynok 5 — Pe3ynbTaThl MOACTHPOBAHUS IPU COCAMHEHUH 00MOTOK Y/Y

Ha puc. 6 npencrasieHbl rpadguueckue pe3yabTarhl 01oka Multimeter,

Pucynok 6 — Pe3ynbraThl MOJIeIMpOBaHUS B rpaduueckoM okHe O6ioka Multimeter

5. ConeprkaHue oTyeTa

5.1 Cxema MO/IeTTH ¥ OITUCAHKUE BUPTYaIbHBIX OJIOKOB.

5.2 3anonHeHHEIE TaOJINIIbI.

5.3 BekTopHble quarpaMMsl JUIsl KQKIOTO MMyHKTa paOOTHI.

Tpumeuariue. Bexmoprbvie ouazpammibl N0 Kaxrcoomy NYHKIY CHPOSINCS, OMOETHO Ot NEPEUHHOLL U BIOPUYHOU

11



JlaGopatopHnas pabota Ne2.
Hccnenoanue Tpexdaznoit aCHHXpOHHOW MAIIMHBI C 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 CHAaTue paboyux XapaKTepUCTHK MAIIUHBI B IBUTATEIILHOM PEXHUME.

3. Onucanue BUPTyaJbHOU YCTAaHOBKU

BupryanbHas nabopaTopHas ycTaHOBKA MpEJCTaBJIeHA Ha pucC. 7.

hwmmmumu i
l'.'l SHS A R S REL .m St __:..‘ L.
AR 2 i

LT A
PI/IcyHOK 7 MOI[GJ'IB JUIs1 UCCIIEAOBaHUSI aCUHXPOHHON MaIlIMHbI

OHa colepKuT:

®  WCTOYHHUK MEPEMEHHOTO Tpex(}a3HOro HampspKeHHs SOource m3 Ombmmorexu Power System
Blockset /Extras/Electrical Sources;

e  u3MepuTeNb Tpex(a3zHoro HanpsuKeHus u Toka Three-Phase V-1 Measurement u3 6uGiHoTeKH
Power System Blockset/Extras/ Measurement;

e wuccieayemyio TpexdasHyo acHHXpOHHYIO MamuHy Asynhronous Machine u3 6ubnroTexu
Power System Blockset/Machines;

e U3MepuTeNbh aKTUBHOM W peakTUBHOW MomHOCTH P, Q, u3 6ubnmorexku Power System
Blockset/Extras/Measurement;

e Onok Display mnst KoMM4eCTBEHHOrO MPEACTABICHUS HM3MEPEHHBIX MOIIHOCTEH U OJIOK
Scope st HaboIeHHS TOKa pOTOpa M CTaTopa, a TakyKe CKOPOCTH U MOMEHTA aCHHXPOHHOW MaITUHBI
n3 rnasHoOM 6mubamorexkn Simulink/Sinks;

e Omok Moment nns 3amaHus MEXaHMYECKOTO MOMEHTa Ha Bajy MAIIMHBI M3 TJIaBHOM
oubmmotexu Simulink/Source;

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

e Onok Displayl s KonM4eCTBEHHOTO MPEICTABICHUS HM3MEPEHHBIX 3JEKTPOMArHUTHOTO
mMomenTa (Hm) u ckopoctr (paj/c) MaimuHbl U3 riaBHoi oubmmorexu Simulink/Sinks;

e Onok MuX, oObeOUHSIONMI TpU CHUTHATA B OAUH BEKTOPHBIA M3 TJIaBHOW OMOIHOTEKH
Simulink/Sygnal & System.

OKHO HaCTPOWKH MapaMeTpOB aCUHXPOHHOM MallIMHbI TOKa3aHO Ha pucC.8.

B nonsx oxHa mocienoBaTeabHO 331at0TCS:

e tun poropa (Rotor 7iype) B BbIIAAAIOINIEM MEHIO 3TOTO TOJS MOXKHO 3aJaTh JHOO
KOPOTKO3aMKHYTHIH, JINOO (ha3HBINA POTOD;

e cucrema otcueta npu aHanuse (Reference frame)-,
MOIITHOCTh, HOMUHAJIbHOE JCUCTBYIOIIEe THHEHHOE HANPSHKEHUE U 9aCTOTa;
napaMeTpbl CXeMBI 3aMEIICHUs CTaTopa,
napaMeTpbl CXEMBI 3aMEICHUS POTOPA;
napaMeTpsl BETBU HaMarHHYHUBaHUS,
MOMEHT MHEpLUHH, KOAPGUIUEHT BSI3KOIO TPEHHUS, YUCIIO Map MOJIIOCOB;

12



e  HayallbHBIC YCIOBUS JUISI MOACIUPOBAHUS (CKOJIbKEHUE, TOJ0KEHHE POTOPA, TOKH CTaTOpa
Y UX HadaJbHbIE asbl).

A A e S
f M. daiofor efoiece fama. mmmmmhﬂl
i yose to an v neulel oiek Press bk for s
I Fu el i A n 5 T =
:..'-'_r.-:_l-_i_u.'_ i i Gt N T "-."'."'I_.;l:
i R S T R
L*Im'hu: ISml-m - . :’N’-ﬂ
ﬁf}‘ o harts: [Statiseas
e vk and o [PVl }
fliﬂmm i
T
’"“'.]lm 53]
Pl [ Rt L]y
5 '“1[115?333,31
|-.~' Mt iichancm Lm 3. 1 e
1T 1e3
hmwhmummdm!m%mwm >
1000 0 Z) "E h
Wﬁﬁ“[’ﬂﬂﬂ!ﬂmi{nﬂﬂﬂwmhﬁ i
1|1.c| 000 n.cu:q 'ii :
-_ I*Hau j

PucyHok 8 — OKHO HACTPOHKH apaMeTPOB aCHHXPOHHOM MAaIlIWHBI

Hap aMCTPbl MAalllMHbBI YaCTHUYHO 6CPYTCH U3 aClOpPTHBIX  JAaHHbBIX, a YaCTH4YHO
PACCUHUTBIBAIOTCA 11O YPABHCHUSM.

Tabmuma 2 — [laciopTHBIE JaHHBIE AIEKTPOIBUTATEICH

anl;I::enﬂ [K%T] [06/;]/[I/IH] n[l|  cosg [!Z] ko =lall | MMMy | MM/ M [KI:]MZ]
1 2 3 4 5 6 1 8 91 10
RA71B2 0,55 2850 74 0,84 1,8 6,5 2,3 24 0,0005
RA80A2 0,75 2820 74 0,83 2 53 2,5 2,7 0,0008
RA80B2 11 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 25 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 34 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
RA132SB2 7,5 2890 89 0,89 15 7 2,5 3,2 0,0185

* JIuneitHOe HOMHMHAJIBHOE HalpspbKeHue [uis Becex ManinH 380 B.

OKHO HACTPOWKHM TMapaMEeTPOB YHHUBEPCATBLHOTO OJI0OKa M3MEpPEHUS TMEPEeMEHHBIX MAaITuHBI
nokazaHo Ha puc. 9. B Bemamaromem menro nois Machine type 3amaercs tun MarmmHbl. DiakkaMu
BBIOMPAIOTCS TIEPEMEHHBIE JIJIST U3MEPEHHS.
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flsck Pararmeters: Machines Measurement
- Machine mascaemanty [mask] fink] =

Spit spechied signals of vaious mchurﬂd&mmrm f
vecior i separate ﬂm |
rP&wmu_ - s — T = i
Machine I;.-pg: Agrizhiancys =l : ;I
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Pucynok 9 — OxHO HaCTPOWKH MMapaMeTpoB OJIOKa H3MEPEHUS

OKHO HacCTpOWKM MapaMeTPOB UCTOYHMKA MUTaHUA NOKa3aHo Ha puc 10. B monsx okHa 3agaroTcs:
e ammumTyAa (pa3sHoOTO HANpsHKEHHs ncToYHMKa (B);
e HavaibHas (asza B rpaaycax;
e yacrora (I'm);
® BHYyTpeHHee conpotuieHre (OM) U UHIYKTUBHOCTh UCTOYHUKA (I'H).

Hm#wm Urqmﬁdmg[w”]— _._l

wﬂmmﬂnﬂlmrlm% 'ﬂﬂl 3
o, el of e hnmm:m.u.m |

[ Paneins e
...:“““‘"Mpﬂ*mmm it e 5|

1 F]m :
 Phese arcl o hars A Degrees |
el
|  Fragusncy (Hzj:

|

=

¢ foed —— 7t f
]

|!~ ,.Si"“'“_'m e (]
[P |

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

HanpsmceHI/Ie N Y9aCTOTa HCTOYHHKA HOOJIKHBI COOTBETCTBOBATH IIapaMCTpaM aCHHXpOHHOﬁ

MaIlIHuHBI.
OxHO HaCTpOﬁKH napamMeTpOB OJ10Ka HU3MCPCHUA aKTUBHOHN U peaKTHBHOﬁ MOIIIHOCTH IIOKa3aHo

Ha puc. 6.3.5.
3nmech 3amaeTcs TONBKO OJWH TMapaMeTp — YacToTa, KOTOpasl JOJDKHA OBITh pPaBHO YacTOTE

MCTOYHUKA TUTAHMSL.
OKHO HAacTpOWMKM IHUCIUIes MOKa3aHO Ha puc. 6.3.6. B momsx oxkHa HACTPOMKH yKa3blBacTcs

dbopmar mpeacTaBiaCHHS YHCIOBBIX PE3yIbTaTOB, B moJie Decimation (pa3ouBka) 3a1aeTCst YUCIIO MIaroB
BBIUUCIICHHSI, Yepe3 KOTOpbIE 3HAUCHUS BBIBOJAATCSA Ha JUCIUICH. YcraHoBKa B mosie Sample time

3Ha4YeHUs -1 CHHXpOHU3UPYET paboTy OJ0Ka C I1aroM BBIYUCICHUH.
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Block Parameters: P1,01

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

mﬁflmtm:maqam i EAR
input 2: Instarfansols corerd [4) N :
Outpust= PO mmwurmﬂlﬁlﬂﬂmunﬁlﬂrﬁ rlnm
FIL-:fmitninmm:u pus:uwadma'rdrﬂmﬁmpuwt ;

_Pﬂﬂﬁ'ﬂ‘!ula -I I -”"";’ t : Taar
erdwtall'rﬂ‘utw[l'l:l Fah ; R
{50

! ok I Cﬂ'ﬂd{ Hdﬂ ,ﬂml)___l

Pucynok 11 — OxHO HacTpoiiku 670Ka U3MEPEHUS] MOIIIHOCTH

n W

Block Parameters: Display
Dl i
| Nmeic desplay of infut vahses:

r~Paramaters == TR T T
Format: | shast . =
[recimaton:

S 0
™ Floaling display i g e
5 amipie fime: : '

§ I
oK | cancel | Hew | gq,ﬁ_u |

Pucynok 12 — OxHO HacTpONKH IapaMeTpPOB JUCILIES

OxkHo HacTpoiiku O60ka MUX, 0OBeIUHSIONIETO /IBa CUTHAJA B OJMH BEKTOPHBIN, MMOKAa3aHO HA
puc. 6.3.7. B monsax okHa HaCTPOWKH 3aJIal0TCS YHCIIO BXOJIOB U BHEIIHUN BUJ MPEACTAaBICHUS OJOKa.

Hlock Parameters; Mux

Pucynok 13 — OkHo HacTpoiiku 610ka MUX

4. ITops 10K BHIMOTHEHHS PaOOTHI

[TapameTpsl aCHHXPOHHON MAITMHBI VISl BBIMTOJHEHUST paOOThl BHIOMPAIOTCS W3 TAONHIBI 2 U
PacCUMTBIBAIOTCS, MOJIb3YSICh NACIOPTHBIMU JAHHBIMU. OKHO HACTPOMKHU MapaMeTPOB MOJAEITHPOBAHUS
MOKa3aHo Ha puc. 14.
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Simuiation lime : :
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Pucynok 14 — OkHO HACTpONKM mapaMeTpOB MOJAECITUPOBAHUS

CHsATHE MEXaHMUYECKOW XapaKTepPUCTUKU MAIIMHBI B JBUTATEIbHOM U F€HEPATOPHOM pEXHUMax
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 HomunHambHOro. Ilpu 3Tom ans Kakaoro
3HAUEHUS MOMEHTA HArpy3KH OCYILECTBISETCS MojenupoBaHue. llpu npoBeneHuu ucciieJoOBaHUM
3anoJHseTcs Tadauna 3.

Tabnuua 3 — MexaHudeckasi XapaKTepUCTHKA JIBUTATENS

M [Hw]  [paz/c]

CHatue paboumx XapaKTEPUCTHK JBUTATENsl B COOTBETCTBHM C M. 3.2 cojepkaHusi paboThI
MPOBOJUTCA Ha Mojenu (puc. 7) mpu M3MEHEHMHM Harpy3o4Horo momeHta B mpenenax 0-1,2 ot
HOMHHANBHOTO. [TpH 3TOM 17151 KaXKJI0r0 3HAUEHUSI MOMEHTA Harpy3KH OCYILECTBISETCS MOAEIUPOBa-
Hue. [Ipu npoBeaeHnn nccneoBaHui 3anoaHsAeTCs Tabnuna 4.

Tabnuna 4 — Pabovast XxapakTeprcTHKa JIBUTATEIs]

N3mepenus Beruvicnienus
M Py Q1 U, I w () COS ¢ P> n S
[Hv] | [Br] [BAp] [B] [A] [pan/c] [rpan] [Br] [%] [%]
BI)I‘-II/ICJ'IGHI/ISI HpOI/ISBO)IﬂTCSI 10 BI)Ipa)KCHI/ISIMI
Q1 P, W —w
o =arctg—,P, = Mw,n=—,s = ———.
Py P’ w1

Ilo pmaHHBIM Ta6J'II/II_I CTPOUTCA MCXAHHUYCCKAA XAPAKTCPHUCTHKA MAlIMHBI WU Ha OTACIBHOM

rpaduke — paboure XapaKTepUCTHKU.
BpemeHHbIe 3aBHCHMOCTH MEPEMEHHBIX COCTOSIHMS MAIIMHBI MOXXHO HaONI0/aTh Ha JKpaHe

ocrmuutorpada  (puc. 15). 3mech BUAHBI W TEPEXOJHOM TMPOIECC MPU TYCKE MAIIWHBI, |
YCTaHOBUBIIUECS MPOIIECCHI.

5. Conepxanue otyera

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

5.2 MexaHuveckasi XapakTepUCTHUKa MAIIMHbI B IBUTATEIbBHOM U T€HEPATOPHOM PEKUMAX.
5.3 PaGoune xapakTepUCTUKHA MAIIUHBI B IBUTATEIIBHOM PEXHUME.
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Pucynok 15 — BpemeHHbIe 3aBUCUMOCTH IEPEMEHHBIX COCTOSIHUS MAIIMHBI IPH padoTe B

ABUT'ATCJIBHOM PEKUME

Kpurepun oieHKH 0T49eTa 0 BHINOJITHEHHH JIA00PATOPHOM padoThI:

KomneTenmun XapaKTepucTHKa 0TBETA HA TeOPeTHYeCKHii BONMPOC / BHITOJIHEHHST I}Eggg:;g:‘:;)
NPaKTUYECKOT0 3a]aHus GAILTOB

Honyuen  Oonyck Kk @blnONHeHUl0O  1AOOpPAmMopHOU  pabomol
MOJJpa3yMeBaloIHi, YTO TEOPETHUECCKUI MaTepHall, H3JI0kKEeH B 00beMe,
HEO0XO0IMMOM JUIsL BBIIIOJIHEHHUS nabopaTopHOU paboTHI;
copMyIMpOBaHBl WENH W 3aJadd, TpeOyloUIHe peIeHus B XOIe
BBITIOJTHEHHMS JTA0OpaTOPHOM paboThI; IPHBEACHBI HEOOXOIUMBIE CXEMBI,
GopMyNbI M COOTHONICHWS, PEHICHbl TMPEIUIOKECHHbIE — 3a/1a4M;

MK-1.1: 0003HaYeHa MOCIEI0BATEILHOCTD BBINOJIHEHHS J1a00paTOpHON padoTHI.

TK-1.2; Jlabopamopnas ~ paboma  evinoaHena 8  NOAHOM  0Ovewme, 19-25

%Ili-lli CaMOCTOSATENILHO, C COOII0OIEHNEM HEOOXOQMMOM IOCIIEN0BATEIbHOCTH «OTJIIMIHOY

MIPOBEICHUSI OIBITOB U M3MEPEHUH, BCE OIMBITHI IIPOBEICHEI B YCIOBHIX
U pexuMax, 00eCIIeYNBAIONINX TTOTYYCHNE PABUIBHBIX PE3yJIbTaTOB U
BBIBOJIOB, COOJIOZCHBI TPEOOBAHHS MPaBUJI TEXHUKH OE30MaCHOCTH,
MPOJICMOHCTPUPOBAHO YMEHHE YHTATh W COOUPATH JIICKTPUUECKHE
CXEMBI CO 3HAHHUEM CHMBOIIMKH, IOHUMAaHUS TepMuHONorun. Ha damy
3awumul  npedocmagier omyem TO pe3ynbraTaM J1abopaTopHON
pabotel, odopmiieHHBIE B coorBeTcTBHHM ¢ TpeboBanmsiMu ['OCT
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eAMHOW  CHUCTeMBI  KOHCTpYKTOpckoil  nmokymenrtammu  (ECKI),
MTOJTHOCTRI0 OTOOpaKaloNTuii TPOBEICHHBIE HCCIEAOBaHHA. B xome
3alIUTHl TPOJEMOHCTPUPOBAHO 3HAHWE OCHOBHBIX 3aKOHOB M METOJIOB
aHaJii3a MpOLECCOB, MPOTEKAIOUINX B UCCIIEAYEMOH 001acTH, JOTHYHO U
IrPaMOTHO M3JI0’KEHB! YMO3AKJIIOUEHHsSI U BHIBOJIBL.

Honyyen  Oonyck K  BbINOAHEHUNO  1AOOPAMOpPHOU  pabombl.
Jlabopamopnas paboma svinonnena 8 noaHoM obveme, ¢ COOIIIOICHUEM
HEOOXOIUMOH TOCIIEA0BATEIBHOCTH MTPOBEICHHS ONBITOB U U3MEPEHUIA,
BCE OIBITHI IPOBEACHBI B YCIOBHAX U PEKUMAX, OOECIIEUMBAIOIINX
NOJy4YE€HHE NPABWIBHBIX PE3yJIbTaTOB U BBIBOAOB, COOJIIOICHBI
TpeOOBaHUs TMpaBWJ TEXHUKH O€30MacHOCTH, MPOAEMOHCTPHUPOBAHO
YMEHHE YNTaTb M coOupaTh »3IEKTpUYECKHE cXeMbl. B mpomecce
BBITIOTHEHUS TabopaTopHON pabOTHl CTYJAEHT OOparaics 3a MOMOIIBIO 13-
K Mpenoaasareito. Ha oamy 3awumsl (Uiu 6 Cpok He no3o0Hee 3 OHell om
dambl 3awumsl) NPeOOCMasie omuem 1o pe3ysbTaraM JJadopaTOPHOH
pabotel, odopmileHHBIE B cooTBeTcTBHHM ¢ TpeOoBarmsamu ['OCT
eAMHOW  CHUCTeMBI  KOHCTpYKTOpckoil — nmokymenrtammu  (ECKI),
MOJTHOCTBIO  OTOOpa’Karoluii MpOBEACHHBIE MCCIeNoBaHus. B xoze
3aLIUTHl IPOJEMOHCTPHUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB M METOJOB
aHalM3a MPOIECCOB, IMPOTEKAIONINX B HccienyeMoi obmactu. Ilpm
OTBETax JOMYyIICHBl HETOYHOCTH, KOPPEKTHPYEMbIC CTYACHTOM C
MOJCKa3KHU MPernoiaBaTesl.

Ilonyuen  Oonyck Kk 6bINOJHEHUI0  1AOOPAMOPHOU  pabomul.
Jlabopamopnas paboma evinoaHena 6 NOaHOM obveme, ¢ COONIIOICHUEM
HEOOXOUMOH TIOCIIE0BATEIBHOCTH MTPOBEICHHS ONBITOB U M3MEPECHUH,
coOroiensl TpeOOBaHMsI MPAaBIII TEXHUKK Oe3omacHOCTH. B mporrecce
BBITIOTHEHUST TabopaTopHON pabOTHl CTYJEHT OOpaIaics 3a MOMOIIBIO
K mpenopasatento. Omuem no pe3yibmamam 1a6opamopHol pabomut, 7-12,
odopmieHHsld B coorBercTBuM C TpeboBanusmu ['OCT enuHoi#l | «yIOOBIETBO-
cucteMbl KOHCTpykTopckor nokymeHTarmu (ECK]]), momHOCTRIO PUTEIBHO»
0TOOpaKarOLUi MPOBEACHHbBIC UCCIECAOBAHMS, IPEIOCTaBICH HE B CPOK.
B xone 3amuThl MPOAEMOHCTPUPOBAHO 3HAHHWE OCHOBHBIX 3aKOHOB H
METO/IOB aHaJM3a MPOIECCOB, MPOTEKAIONINX B UCCIeyeMoll 00IacTu.
Ilpu oTBeTax JONMYIIEHBl OLIMOKH, KOPPEKTHPYEMbIE CTYAEHTOM C
MIOJICKa3KH MPETo1aBaTedIsl.

[lpy monmy4eHWH JAOMyCKa K BBHIMOJHEHHIO JabopaTopHOi paboThI
OTBETHl BBISIBUJIM HE3HAHHE CTYJACHTOM OINPENEIICHUH OCHOBHBIX
MOHSTHH, 3aKOHOB, MpPaBWJI, OCHOBHBIX IOJIOKEHHH TeopHuH, (Hopmyd,
HEe3HaHWE MPUEMOB PEIICHHUS 3ajiad, aHAJIOTUYHBIX paHee pelIeHHBIM Ha
NPaKTUYECKUX 3aHATUSX, T.€. YPOBEHb 3HAHWH HE TMO3BOJISIET EMY
NPOBECTH  OMBIT, HEOOXOJWMBIC pacueThl, MIH HCIOJb30BaTh MeHee 0,
MOJTyYeHHbIE TaHHBIE JJIs1 )OPMYIUPOBKH BBHIBOJIOB. «HCYNOBJICTBO
JIONOJIHUTENIbHBIE ¥ YTOYHSIONIME BONPOCHI  HPENOJAABATENsl HE |  PUTEILHO»
NPUBOJAT K KOPPEKLIMH OTBETA CTYACHTA.
unu

OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET
unu

Otka3 oT oTBETA

18«xoporoy»

5. Metoanueckne yKazaHus 1Jis1 00y4aIOIMXCsl M0 OCBOEHHIO TN CHUILIMHBI

MCTO,I[I/I‘IGCKI/IC YKazaHusg i1 [OMOLIN 06y‘laIOHII/IMC$I B YCICHIHOM OCBOCHHU OUCHUIIIMHBL B
COOTBCTCTBUU C 3aIIJIAHUPOBAHHBIMU BUJIAMU yqe6H0171 M CAMOCTOSITEIIbHOH pa6OTI)I 06yqaloumxc;1:

1. VYdyeOHo-meTomuueckuid Komiuiekc mo aucuuiuinHe «I[Iporpammubie  cpeacTBa
npodgeccuoHANbHON JesiTeJIbHOCTHY (cocT. Mononkuna O.J1.), BKIIOYAOMHANA METOAMYECKHUE
YKa3aHUS TUTST o0OyJaronuxcst 1o OCBOCHUIO JUCIIUTLTAHBL:
http://moodle.nfygu.ru/course/view.php?id=1232
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2. Y4yeOHO-MeTonn4Yeckuii KoMIuteke no aucuurumne «Mudopmatukay coct. Cobonena H.1.),
BKJIIOYAIOIINI  METOAMYECKHE yKa3aHus Ui OOy4alomMXcst 10 OCBOCHHUIO JUCHUIUIMHBL
http://moodle.nfygu.ru/course/view.php?id=2484.

PelTHHIOBBIN perjaMeHT 1o AMCUMILIMHE:

MNe | Buna BeinoJinsieMoii yuedHoii padorsl | KomnuectBo | Kommuectso Ilpumeuanue
(KOHTPOJIMPYIOLIHE MATEPHAIIBI) 6aoB (min) | 6awtos (Max)
Ucnvimanus / Bpewms, uac
Dopmvr CPC
1 | IpakTuyeckoe 29 20 30 3HaHHE TCOPUH;
3aHsATHE
2 | JlabopaTtopHoe 24 40 70 B IIICbMEHHOM BUJIE,
3aHATHE UH/IMBUyaJIbHbIE
3aJaHHs
Hroro: 53 60 100

6. @OH/ O1IEeHOYHBIX CPEACTB /sl MPOBe/IeHUsI POMEKYTOYHOI aTTecTAlMU 00y4aloImuXxcs 1no

AUCIHHUIIJINHE
6.1. HOK8.38.T€JII/I, KPpUTCPHUHU W IIKaJIa OHCHUBAHNA

Koz onieHnBaeMbIx IMTokazaTens YposHK Kpurepun oneHnBaHus (JECKPUITOPHI) Ouenka
KOMITeTEHINH OLICHUBAHMS OCBOCHHSA
(mo 1.1.2.PT1JT)
IIK-1.1; T1IK-1.2; 3uamv:  OCHOBHBIC bazosrmiit JaH mosiHBIM, pa3BEpHYTHIH OTBET Ha 3auer
[1K-1.3; [IK-1.4 MPUHIUIEI paboTHI C MOCTAaBICHHBIII  BOIpOC, MIOKa3aHo
M3y94aeMbIM YMEHHE BBIJEIHUTh CYIIECTBEHHbIC U
MPOTPaMMHBIM HECYIIECTBCHHBIC NMPU3HAKH, TPUUNHHO-
o0ecrieueHueM; ciefcTBeHHbIE CBsi3u. OTBET 4YETKO
METOJBl U CIOCOOBI CTPYKTYpPHUPOBaH, JIOTHYEH, W3JI0XKEH
00paboTku U HOJHOCTBIO c HCIOJIb30BaHUEM
MIpEeACTaBICHUSA COBPEMEHHOI TepMuHojoruu. Moryt
CTaTUCTUYECKUX OBITh IOMYyIIEHbI 2-3 HETOYHOCTH HIIH
JTaHHBIX; HEe3HAYUTEIIbHBIE OImMOKH,
MaTeMaTHYEeCKHE, WCTIPABJICHHBIE CTYAEHTOM C ITOMOIIBIO
TaONINYHEIE, npenoxasatens. B mabopaTopHOM
rpadudeckue 3aJaHMd MOTYT OBITH JOMyIIEHBl 2-3
CIIOCOOBI (hakTHYECKUE OIIUOKH.
MPe/ICTABICHUS
pazIU4HON
nHpOpMaLNY;
Ymems:
CUCTEMATU3UPOBATH He ocBoensl OtBer MpEeJICTaBIIsIeT coboit | Hesauer
MOJy4EeHHBIE B XOJI€ pa3po3HEHHbIE 3HaHUA c
IKCIIEPUMEHTA CYIIECTBEHHBIMH OIHOKaMH o
JIaHHBIE,; BOIIPOCY. [TpucyrcTByror
oToOpaXkaTb HMX B (bparMeHTapHOCTb, HEJIOTMYHOCTh
AOCTYITHOM BUEC, uznoxxeHusi. CTyJIeHT He OCO3HAET CBS3b
MPaBHIBHO o0cyXIaeMoro BoOIpoca N0 OHIeTy C

MPEICTABIATh WX B
rpau4ecKkoM BHE;
BBIOMpATH
pa3IuJHbIe
rpaduueckoro
MPECTaBICHUS
nHpOpMaIU IS
TOYHOTO
0TOOpaKEHUS
xapakrepa
MPOUCXOJSIINX
MPOLIECCOB;

BUJIBI

IPYTUMH  OOBEKTAMH  JAWCIUTLTUHEL.
OTCYTCTBYIOT BBIBOJbI, KOHKPETHU3ALUSA
M JI0Ka3aTeIbHOCTh H3JI0KEHUs. Peub
HerpaMoTHasl, TEPMUHOJIOTUS HE
ucrnoisb3yercs.  JIOMOJHUTENbHbIE U
YTOYHSIONINE BOMPOCHI TPEINOaaBaTes
HE TPHUBOJAT K KOPPEKIHH OTBETA

cryneHra. B jaboparopHoMm 3aiaHuu
JomymieHo  Oomee 5 (hakTHUeCKHX
OmInOOK.

unu OTBET Ha BOTIPOC MOJTHOCTHIO
OTCYTCTBYET
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BBIOMPATH METOMBI U unu OTKa3 OT OTBETA
crocoObl 00paboTKH
TEXHUUYECKOH
HHPOpPMALNH;
MaTeMaTHYeCKH
OTUCHIBATH
xapakrtep
(husnveckux
MPOLIECCOB;
Braodemp:
HaBbIKAMU pabOThI B
pacnpoCTpaHCHHBIX
MPOrPaMMHBIX
NpOIyKTax JUIst
MHKCHEPHBIX
pacueroB u
MPOCKTUPOBAHHS,
OCHOBHBIMH
MPUHIUTTIAMHA
MPEICTABICHUS u
00paboTKu
uHdopmanuu.

6.2. TuroBsie KOHTPOJIBHBIE 3aJaHUS (BOIIPOCHI) JIJIsl IPOMEKYTOYHOM aTTeCTAIH
3ager 1Mo MH(GOPMAIMOHHBIM TEXHOJOTHIM B IPOPECCHOHATBHON JIeATEIIEHOCTH TPOBOIUTCS B
dbopMme cobeceToBaHus IO BOITPOCAM.

Bomnpochl kK caMonoAroToBKe:
1. Busyanuzanus pe3ysbTaToB BerdrcieHuit B cucreme Matlab. IToctpoenue rpadukoB GyHKIHHA,

odopmiteHHe rpapUIECKUX OKOH.

2. Pabota ¢ [elCTBUTEIBHBIMH W KOMIUIGKCHBIMH MacCHBaMH 4Yucen B cucreme Matlab.
®opmMupoBaHUE OJTHO- U IByMEPHBIX MACCUBOB, BBIYHCIICHHS C MACCHBAMH.

3. TpexmepHas rpaduka B cucreme Matlab.

4. Tpumenenue cucrembl Matlab nnst pemnenus cucrem nuHelHbIX ypaBHeHuid. Onepanun
JTUHEHHOHN anreOpsl HAJ MaTPHUIIAMH.

5. BeluncieHne — ONpeneNeHHbIX  MHTErpajioB M pelIeHHe  CUCTeM  OOBIKHOBEHHBIX
nuddepeHanbHbIX ypaBHeHui cpeactamu Matlab.

6. Co3maHue W WCIOJNB30BaHHE CHUMBOJIBHBIX BhIYHMCICHHH B cucreme Matlab. Brruucienue
IPEJIeNIOB, CYMM PSZIOB U MPOMU3BEIECHUH, CUMBOJIbHOE T (HEepeHIMpOBaHNE U UHTETPUPOBAHUE.

7. CumBonbHBIC — BbluMCIieHHMss B cucreme  Matlab.  Pemenne — anreOpamueckux — u
T depeHIMaIbHbIX ypaBHEHUH 1 cucteM. CpeicTBa BU3yaTu3alii CUMBOJIbHBIX BBIUMCIICHU.

8. OcHoBBI porpaMMupoBaHust Ha M-s3bike. OnepaTopsl 1UKIa B M-s3bIKe.

9. OcHoBBI IporpaMMHUpOBaHus Ha M-s13bIke. M-clieHapuu.

10.  OcHoBbI nporpammupoBanus Ha M-s3pike. M-QyHKIUH.

11. OO0paboTka SKCHepUMEHTAIBHBIX JaHHBIX B cucTteMe Matlab. Haxosxnenune npubnikaromei
byHKINN.

12.  OOpaboTka SKCIepHMEHTANBHBIX JaHHBIX B cucteMe Matlab. Anmpokcumanust TuHEHHOI
KoMOuHarmen GpyHkuuid. Anmpokcumanus GyHKIHEH TpoU3BOIBHOIO BUIA.

13. MopuenupoBaHue CTAaTUYECKOTO dIEKTPHUECKOro mois B cucreme Matlab.

14. MonenupoBaHue MAarHUTHOTO TIOJII BMTKA, COJEHOMJA W TOPOUJAIBHOW OOMOTKH C
HOCTOSTHHBIM TOKOM B cucteme Matlab.
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15.
16.

MozenupoBaH#e IEKTPHYESCKHX LIETel TTOCTOsIHHOTO ToKa cpeacteamu Matlab.
MozenupoBaHHe 3JIEKTPHUYCCKUX LIENel IIepeMeHHOro Toka cpencreamu Matlab.

6.3. MeTonuyeckue MaTepualbl, ONPEIeISIIOIINEe MPOLEIYPhl OLICHUBAHUS

XapaKTepUCTUKHU MPOLERYPbI

Bup npouenypst

3aueT

Ilenps mpouenypsl

BBISIBUTH CTeneHb chopmupoBanHocTH kommereHiuu [1K-1.1; TTK-
1.2; TIK-1.3; 1IK-1.4

JlokanbHbIe aKTHI By3a, | [losio)keHHEe O TPOBEACHMM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
PErIaMCHTUPYIOMUC MPOMEXYTOUHOM arrectanuu oOyuatouxcs CBOVY, Bepcus 2.0,
NPOBEACHUC NPOLCAYPDI yTBepkAcHO pekTopoM CBOY 15.03.2016 1.
[Tonoxenue o 6amipbHO-perTHHTOBOM cucteme B CBDY, Bepcus 4.0,
yrBepxaeHo 21.02.2018 r.
CyOBeKThl, Ha KOTOpBIX | CTYIEHTHI 4 Kypca GakanaBpuarta

HanpasJieHa MpoLeaypa

Ilepuon npoBeaeHuUs MPOLELyphI

3UMHSA 3aUeTHAS CECCUS

TpeOoBaHMsS K IMOMEIICHUSIM U
MaTepPHaATBHO-TEX HUUECKUM
Cpe/iCTBaM

TpebGoBanus K 0aHKy | -

OLICHOYHBIX CPEJICTB

Onucanne npoBesieHus | 3ayeT MpUHUMAeTCs B YCTHOU opme.

pOLENYPbI

[xanst omenuBanus | lllkama oneHnBaHus pe3ynbraToB mpuBeneHa B m.6.1. PII/I.
pe3yJIbTaToOB

PesynbpraTel npouenypsl

B pesynprare cmaum Bcex 3amanuit ans CPC crymeHTy Heo0Xommmo
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 Yy4eOHOH JTUTEPATYPhI, HEO0X0AMMOH /I OCBOCHUS

AUCHHUITINHbI

3

ABTOD, Ha3BaHHUE, MECTO U3/IaHUS,
M3JIaTeJILCTBO, FOJ H3IaHUs YIeOHOM
JMTEPATYPHI, BUJ U XapaKTEPUCTHKA HHBIX
WHPOPMALMOHHBIX PECYPCOB

Hanuune
rpuda,
BHUT
rpuda

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

ONeKTpOHHBIE
W31aHUs:
TOYKA JIOCTyIa
K pecypcy
(HanMeHOBaHU
e ObC, Ob
CB®YVY)

KomnuectBo
CTYACHTOB

OcHoBHas nuTepatypa’

MenpuaukoB Brnagumup I1aBnoBruy
HubopManmoHHbIC TEXHOJIOTHH: yueO. 11
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
nporpaMMHpoBaHue: yueOHoe nocoodue,
Kpacnosipck: Cubupckuii heaepanbHbiii
yHauBepcurert, 2014

MoruneB Anexcannp Braaumuposuy
Wnudopmaruka: y4ued. 171 cTyn.By308/ A.B.
Morunes, H.U. Ilak, E.K. Xennep; noxg
pen. E.K. Xennepa.- 3-e u3x., mepepad. 1

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

10

Hononuuren

bHas JINTEpaTypa

Konomnena, 1.

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

http://www.knigafund.ru Kucenes
I''M., boukosa P.B., Caponos B.1.
WHdopMalimoHHbIE TEXHOJIOTHH B
HKOHOMUKE H yIPaBICHUH

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

Kannenan C.A. ATroput™Mu3anus u
IIporpaMMHpOBaHue, yaeOHOe ocodue,
M., UHOPA-M, 2008.

I'pup MO
PO

Kanabyxosa I'.B, Turos B.M.
KomnbroTepHsblil IpakTUKyM 110
nHdopmaruke. OPHUCHBIE TEXHOIOTHH:
yuebHoe mocodue - M.: ]| «DOPYMx»:

I'pudp YMO

NHOPA-M, 2008.

3 Jlnst ynoGeTBa IPOBEIEHHUS €XKETOHOTO OOHOBJIEHHS TIEPEYHS OCHOBHOM M JIOTIOJHUTENLHOM y4e0HOI IMTEpaTyphl
PEKOMEHAyeTCs pa3MelIlaTh pas/el 7 Ha OTJEIbHOM JINCTE,C 00s13aTeNbHON OTMETKON B YueOHol Oubnnorexe.
4 PexomenyeTcst 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. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « UHTepHET» (1aJ1€ee
ceTb-VHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S AU CUUIIMHBI
1. Hayunas snekrponHas oubnuoreka, http://elibrary.ru/

9. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMON A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIMHE

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

1. | lIporpammHbIe JL, JIP kab. A 303 Buneoponuku,
CpeICTBa MPOTrPaMMHON pe3eHTaluU
JIEATCILHOCTH IBM, JIBT,

KOMILJIEKCHI,
PykoBoacTso 1o
JKCILTyaTaIuu.

10. llepeyenb HHGPOPMAIHMOHHBIX TEXHOJIOTHH, HCMOJIb3yeMbIX PH OCYIIECTBJIEHUH
o0pa3oBaTeIbHOIO NpoLuecca Mo AUCHUIIHHE, BKJII0Yas NepevyeHb NPOrpaMMHOro odecrevyeHust
U MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. Ilepeyenp nHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIB3YEMbIX IIPU OCYIIECTBICHUH
006pa30BaTeaLHOTO MPOLECCA 10 AUCIUILINHE®

IIpn ocymecTBaeHM 0Opa30BaTENBHOTO IpoLecca MO JUCUUIUIMHE  HCIOJIb3YIOTCA
clleAyrore NHPOPMALMOHHbBIE TEXHOJIOTHH:

J UCIOJIb30BAaHUE Ha 3aHATHUSX  DJIEKTPOHHBIX  W3JaHUM  (YTEHHE JIEKUUH C
UCIIOJIb30BAHUEM  CIIAlI-TIPE3eHTAlMid,  DJICKTPOHHOTO  y4eOHOro  MmocoOus), BHICO- U
ayauomarepuainos (uepe3 MHtepHer);

J OpraHM3aIys B3auMOJIEHCTBUS C 00yJarOIIUMHUCA TOCPEACTBOM 3JIEKTPOHHOM MOYTHI U

C10 Moodle.

He HCIIOJIB3YIOTCH.

10.2. IlepeyeHp mporpaMMHOT0 obecreueHust
- Exel, Electronics workbench, MathCAD, Matlab
10.3. [lepevyeHb HHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM

°B nepeune MOTYT GbITh yKa3aHbl Takhe MH(QOPMAIMOHHBIE TEXHONOTHH, KAK HCIIONL30BAHUE HA 3aHATHAX DNIEKTPOHHBIX M3/[AHUI (4TeHHE JEKUHi C
UCIIONB30BaHHEM CIAii-Ipe3eHTAIH, DJIEKTPOHHOTO Kypca JeKIHWil, rpaduyecKHX OOBEKTOB, BHJCO- ayAuo- MaTepuanoB (uepe3 HHTepHer),
BUPTYaJIbHBIX J1a00OpaTOpPHUi, NMPAKTUKYMOB), CHEHHAIU3UPOBAHHBIX M OQHCHBIX MPOrpamMM, MH(OPMAIMOHHBIX (CIIPABOYHBIX) CHCTEM, 0a3 JTaHHbIX,
OpraHU3alNsl B3aUMOACHCTBHS ¢ 00YJaIOIIMMHCS [OCPEICTBOM ICKTPOHHOI MOYTHI, (opyMoB, MHTEpHET-TPyI, CKaiill, YaThbl, BUACOKOH(EPEHIICBI3b,
KOMIIBIOTEpPHOE TECTHPOBAHHE, IWUCTAHIMOHHBIC 3aHATHS (ONUMIMAABI, KOH(EpeHIHH), BeOMHAp (CEeMHMHAp, OpPraHM30BaHHBIN dYepe3 IHTepHeT),
MOATOTOBKA MPOEKTOB CUCIOJIb30BAHUEM HIIEKTPOHHOTO oduca Wiu 000I0YKH) H T.II.
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http://elibrary.ru/

JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

b1.B./IB.02.01 UndopmannoHHbIe TEXHOJIOTHH B JHEPreTHKe

VYueOHblii BrecenHble H3MeHEHUA IIpenonasarens IIporokon 3acenanus
ron (®HO) BBIITyCKaOMIEH
kadenpsi(nata,Homep),
®UO 3aB.xadeapoit,
MOJIUCH

B mabnuye yxazvieaemcs monvko xapakxmep usmenenull (Hanpumep, usmenenue memol, CAUCKA UCMOYHUKO8 NO meMme Uiu
memam, Cpeocms NPOMEdNCYMOUHO20 KOHMPOASL) € YKa3anuem nyHkmoe paboueil npoepammvl. Camo coodepoicanue
UBMEHEHU OPOPMAAEMCS NPULOICEHUEM NO CKBOZHOU HYMEPAYUU.
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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.B./1B.02.01 UndopManuoHHbIe TEXHOJOTMH B JHEPreTUKE
TpynoemkocTs 2 3.€.

1.1. Heab ocBoeHUst U KpaTKoe co/iep:KaHue JUCIHUIITTHHbI

O3HaKOMHTH C OCHOBAMH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI B MPO(ecCHOHATBHOM
JESATEIIBHOCTH, TOATOTOBUTH K IPUMEHEHUIO COBPEMEHHBIX IPOIPAMMHBIX CPEICTB
poeCCHOHATILHOMN IEATEIFHOCTH, PA3INYHBIX BUIOB KOMITBIOTEPHBIX CPEACTB U OPTTEXHUKH B
npodecCHOHATBHOMN 1eATENbHOCTH, U3YUYUTh MOPSI0K (PYyHKIIMOHUPOBAHUS TPOrPaMM.

Kpatkoe conepxkanue nucuuruivsbel: lloHATHEe MeTOapl W CpeACTBAa aBTOMATU3ALUU
npodeccuoHadbHOM  fesTenbHOCTH. Kitaccudukanuss MeToAbl M CpeAcTBa  aBTOMATHU3aLUU
npoeCCHOHATPHON NIEeATENPHOCTH.  MOJAENIH, METOABl W CpPEACTBAa pPEaTM3alUd TEePCIIEKTUBHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH B HpodecCHOHATbHOM nesTenbHOcTH. IlporpamMmHoe obecrnedeHue
MH(QOPMAIIMOHHBIX TEXHOJOTMA B NPOPECCHOHANBbHON JAesTenbHOCTH. Ha3HaueHue M NPUHIUIIBI
UCIIOJIb30BaHUSI CUCTEMHOIO0 M TPHUKIAJHOIO MporpaMMHoro ootecneueHus. OCHOBHBbIE MOHSATHUS

aBTOMATU3UPOBAHHOW 00pabOTKK MHPOpMAIUH.

1.2. IlepevyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUsI 00pa30BaTe/JbHON MPOrpaMMbl

[Inanupyemsble pe3yapTaThl HanmMeHnoBanue
OCBOEHHUS NMPOTPaMMBbl WHIAKATOPA JOCTHXKEHUS [Tmanupyemsle pe3yabTaThl 00yUeHHs 110
(comeprxaHHe U KOJIBI KOMIETEHIUH JUCLUIIINHE
KOMITETEHITHI)

IIK-1 IIK-1.1-  PaccuuteiBaer | 3HaTh: OCHOBHBIC MPUHIUIBI PabOTHI ¢

CrniocoGeH obecrnieunBaTh | PEKUMBI paboThl | p3yyaeMbIM IIPOrPAMMHBIM OOECIIEUEHHEM

(YyHKIMOHUPOBaHUE 00BeKToB . U npubopaMu; METOAbBl U  CHOCOOBI

TEXHOJIOTHIECKOTO npoeccHoanbHOM 00paboTKu u HpeICTaBICHUS

npoiiecca ACATCIEHOCTH, CTAaTHCTUYECKUX JTaHHBIX; MAaTEMATHUECKUE,
IIK-1.2- Ucnons3yer

AIEKTPOTEXHUYECKOTO U TaOIMYHbBIC, rpadguveckue CIIOCOOBI
TCXHHUYCCKHC cpeacTtsa o

OMEKTPOIHEPTETHIECKOTO | o povonenyg | MPCACTABICHHUS PasTHIHOM uHpOpMaInY;

o0opya0oBaHus KOHTPOJIS OCHOBHEIX | YMETh: CHCTEMATU3MPOBATh IOJyYEHHEIE B
[1apaMeTpoB XO0JIe JKCIIEpUMEHTa IaHHbBIE; OTOOpaKaTh
TEXHOJIOTHYECKOTO UX B  JOCTYIIHOM  BHUAC, IIPaBUJIBHO
npoiecca, NPEJCTaBIsITh WX B TpaduueckoM BUJE;
IK-1.3- Onpenensier | BEIOUpaTh pa3iuyHbIe BUIBI IPaUuecKoro
napamMeTphl MpeCTaBICHUST MHPOPMAIUU I TOYHOTO
obopynosanus 06T°UGKTOB OTOOpa)XCHHS XapakTepa MPOUCXOISAIINX
HEO%GC'CESHMLHOH IPOIIECCOB; BBIOUPATH METOABI M CIOCOOBI
JIeSITEILHOCTH, . .
K1 4. Brazcer 00pabOTKH  TEXHUYECKOW  HWH(POpPMAIIHH;

MaTEMaTHYeCKH  ONUCBHIBATH  XapakTep
METOAaAMU obecrieyeHust
IpeGyEMBIX PEKAMOB T (U3UYECKUX MPOIECCOB;
MapaMeTpoB Bnanets: HaBBIKaMU paboThI B
TEXHOIOTHYECKOTO pacIpoCcTpaHEeHHBIX MIPOrPaMMHBIX
npouecca IIo 3amadHoi | IPOAYKTaxX A HHXCHCPHBIX pPacy€TOB H
METO/IHKE. MPOSKTUPOBAHUS, OCHOBHBIMH TIPHHIIATIAMHU
npencTaBieHust U 00paboTku nHGOpMaIUH.




1.3. MecTO JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Wuyexchl 1 HAMMEHOBAHUSI YICOHBIX TUCIIUTUTHH
(Moymieit), MPaKTUK

HaumenoBanue
Cemectp JUTSE KOTOPBIX
Wunexc JUCLUIIIAHBI Ha KOTOPBIC OTITUPACTCS .
U3y4YCHUS - CoJIepKaHUE TAHHOM
(MOJTyJIsT) IPAKTUKHU coJIepKaHKe TaHHOU
JTUCIIATUTAHBI (MOJTYJIST)
JCHUTUTAHBI (MOJTYJIs) .
BBICTYNAET ONOPOI
b1.B.JZIB.02.01 | UudbopmanmonHbie 7 b1.0.03 Unoctpannsiii | b1.B.J1B.07.01
TEXHOJIOTUH B SI3BIK ABTOMaTHU3MPOBAHHOE
SHEPreTUKe b1.0.15 ®usuka YIIPABJICHUE CUCTEMAMH
b1.0.14 MaremaTuka AIIEKTPOCHAOKEHUS

b1.0.17 UadopmaTuka
b1.B.03

BBenenue B
WH)XECHEPHYO
JEATEeILHOCTh

1.4. SI3bIk npenogaBaHUsA: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimmcka u3 yuebnoro miana bI1-30-20:

Kon 1 Ha3BaHMe TUCIUILTUHEI [0 Y4eOHOMY TUTaHy b1.B.JIB.04.01 MudopmanmonHsie
TEXHOJIOTHH B SHEPIreTUKE
Kypc n3yuenus 4
Cemectp(bl) U3yueHUs 7
dopmMa NpoMeKyTOUHON aTTeCTAlMH (3aUeT/3K3aMeH) 3a4er
Tpynoemkocts (B 3ET) 23ET
TpynaoemkocTsb (B yacax) (cymma ctpok Nel,2.3), B T.u.: 72
Nel. KonrakTHas pa6ora o0yuyarmuxcs ¢ | O0BbeM ayTUTOPHOM Brtu.c
npenoaasareaeM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B gacax JOT um 20!, B
yacax
O06wem pabots (B wacax) (1.1.+1.2.+1.3.): 15 -
1.1. 3aHATHS JTEKIIMOHHOTO THMA (JIEKIIHH) 4 -
1.2. 3aHATHS CEMUHAPCKOI'O TUIIA, BCETO, B T.Y.: - -
- CEMHUHApBI (mpakTuyeckue 3aHATHS, - -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIe pabOTHI 8 -
- PAKTUKYMBI - -
1.3. KCP (koHTpOJb CaMOCTOSATEIBLHON pPabOTHI, 3 -
KOHCYJIbTAIlUN)
Ne2. CamocTtositenbHas padora odyuaromuxcs (CPC) 53
(B yacax)
Ne3. KosimyecTBO 4acoB Ha 3a4eT 4

1yKa3LIBa€TCﬂ, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcero KonrakrHas padora, B yacax Yacel
JacoB CPC
= = = = =
@) = @) @) O
= = = = =
= s = = =
©) i) ©) @) @)
Q) E Q) Q) Q)
= 3 = 3 = =
(&) 5 (] =~ (&) (] ~
=~ = =~ o =~ =~ =
= = 2|9 = g =
() M O < (] (@] =
o = I =l o 2| =
(5 o ~| O o ) ol &
S | EG| 2| 5|2 | 52
s |—-s| =g | =8| 5| &%
a, ~ 5| & & a, s ol 3
= é_‘ ~ = o = > = e
- ) = | © g ) é ol ©
= > as ?g o o % = x| X
= = = = = o =~ .':4 = o
ElE (25| 5|g |2 E]2]8
= | 2|0 8|5 |8 |5 |8 <
[Iporpammuoe 18 2 - - - 2 - - -1 13 (JI3)
o0ecrieueHue B
podheCCHOHATBHOMN
EeATEIILHOCTH.
WNudopmannonnsie 18 2 - - - 2 - - -1 13 (JI3)
cucteMbl. bazoBoe n
MIPUKJIIATHOE
MpOrpaMMHOE
obOecrieueHue.
Electronics workbench 16 - - 2 1 13(JI3)
Matlab 16 - - 2 14(J13)
3auer 4 - 4
Bcero yacon 72 4 - - - 8 - - -1 3 53(4)

[Tpumeuanne: JI3-moaroroBka K JIaOOpaTOpHBIM 3aHATUAM

3.2. ConepxxaHue TeM NMPOrpaMMbl U CHUATIIAHbBI

Tema 1. Ilonstne wWHOOPMAIMOHHOW TEXHOJIOTHMH B NPO(ECCHOHATBLHON ESITEIbHOCTH.
Knaccudukanus nH(OpMAIIMOHHBIX TEXHOJOTUH B MPOQEcCHOHATIbHON AedTenbHOCTH. Mojend,
METOJIbl M  CpEeACTBAa  peaju3allid  MNEPCIEeKTHBHBIX  MH(POPMAIMOHHBIX  TEXHOJOTHH B
npodeccuoHaIbHON JAesTenbHOCTH. [Iporpammuoe obecniedyeHue HMH(POPMALMOHHBIX TEXHOJOTUH B
npodeccuoHanbHOM JeATenbHOCTH. Ha3HaueHue W NPUHLHUIB HCMOJb30BAaHUS CHUCTEMHOTO U
NPUKIAJHOTO MPOrpaMMHOT0 obecrieueHusi. OCHOBHBIE MOHSATHS aBTOMATU3UPOBAHHOW 00pabOTKH
nHpopManuu.

Tema2. Oco6eHHOCTH MUKPOIIPOLIECCOPHBIX aBTOMAaTHYECKUX ycTpoiicTB. Cornacytomue
yCTpoiicTBa (yCUINTENN) — Ha3HaYEHHE, IPUMEp peaau3anuu, npuHun nencteus. Knaccuduxarms
CUTHAJIOB (HENPEpHIBHBIN, TUCKPETHBIN). VIcTOUHMKH nHpOpMaUH (TaTYUKU, U3MEPHUTEIbHbIE
puOOpbI, YyBCTBUTEIbHBIE AIEMEHTHI). J[aTunku 1 npeoOpa3oBaTenu A U3MEPEHHsI dJIEKTPUUECKUX
BeNMYMH. J[aTuuku U peoOpazoBaTeny Uik N3MEPEHUS HEAEKTPUUECKUX BETHYUH.

Tema 3. IIpumenenue naketa ELECTRONICS WORKBENCH nsig 1 uccienoBanus uenei
IIOCTOSTHHOTO TOKa



OcHOBHbBIE CBeJeHUSI O paboTe ¢ mporpaMmMamMM CXEMOTEXHHYECKOTO MOJAEITUPOBAHUS U
aHamu3a dJEKTPUYECKHUX CXeM. OieMeHThl paboueit ob6nactu mnporpamMmel ELECTRONICS
WORKBENCH. Co3nanue »31ekTpoHHBIX Mozened snektpuueckux cxem B ELECTRONICS
WORKBENCH. IIpumenenne ELECTRONICS WORKBENCH pns monenupoBaHusi M aHaiu3a
INEKTPUYECKHUX 1INl TOCTOSIHHOTO TOKa.

Tema 4. OcHoBBI paboTHI B cucTeme Matlab

OcHoBHBIE cBefieHHs o Tmporpamme Matlab. OcHOBHBIE MaTeMaTHYECKHE OIEpalyHy,
HOCTpOeHHE I'pauKOB, NEHCTBHS HaJ MAaTPUIAMH, PELICeHHEe anreOpanyecKuX ypaBHEHWMH, AEUCTBUS
HaJl KOMIUIEKCHBIMH uuciamu B Matlab. [IporpammupoBanne B Matlab. [Ipumenenne Matlab mns
TEeXHUYECKUX pacueToB. OCHOBBI MoJepoBaHus B Matlab.

3.3. (DOpMI)I U METOAbI MPOBCACHUSA 3aHﬂTI/II7[, NMPpUMCEHAECMbIC yqeﬁﬂble TEXHOJOI'UIH
B nponecce nmpenoaaBaHusad JUCHUIIIMHBI UCIIOJIB3YIOTCA TPAAUITHNOHHBIC TCXHOJIOIMH HAPIAAY C
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMU.
Yuebnwvie mexHoocuu, UCnojib3yemole 6 06pa306am€ﬂbHOM npoyecce

CeMm | Hcnons3yembie akTUBHBIC/MHTepakTHBHBIE | Komwdgect
Paznen nuciimminHbL
ecTp o0pa3oBaTellbHbIE TEXHOJIOTUU BO 4aCOB
ELECTRONICS 1
WORKBENCH 7
Matlab 12
Hroro:

[pu nexyuonrnoli npezenmayuu CTYACHTHI BOOTYAIO HAONIOMAIOT MaTepuai JICKIUH, Y4aTcs
MPABWIILHO JCJIaTh MPE3CHTAIMH, JTOKIabl IO HUM, KaK JEep)KaTcs MPHU JOKJIaJe W KaKk OTBEYaTh HA
BOMPOCHL. TIOJT PYKOBOACTBOM IIpeToaBaTelis, B Pe3yJIbTaTe Yero aKTHBU3UPYETCS CaMOCTOSTENIbHAS
JESITSIIBHOCTh CTYCHTOB, IIPOMCXOIUT OBJIAJICHUE MPO(PECCHOHATBHBIMU KOMITCTCHIIUSMHU.

Jlabopamopuvie - npezenmayuy MOTYT OBITh pPealu30BaHbI TIepe]] BBEICHHEM JTabOPaTOPHBIX
paboT ¥ TIIOKa3aHbl CTYACHTaM B KadyeCTBE JOMOJHHTEILHOTO MaTepHalia, TJe PacIHCHIBACTCS
KaJDKJIbIH mar (tema «Matlaby).

4. Iepeyenn y4eGHO-METOAUYECKOr0 00eceYeH s 11l CAMOCTOATEILHON padoThI?
00y4YaIIHUXCS M0 TUCHUIJIMHE

Copep:xanne CPC
Ne HaunmenoBanue paznena Bun CPC Tpyno- DopMBbI U METOBI KOHTPOJIS
(TeMBI) TUCIUTUTHHBI €MKOCTh
(B yacax)

1 [IporpammHoOe oOecrieueHIE B IToaroToBka k 13 AHanu3 TEOopeTHMYEeCKOro MaTepuana,
npodeccruoHaIbHON 1a00paTOPHBIM odpopmierne nabopaTOpHOl PabOTHI
JIeSTETHbHOCTH. 3aHITHIM 3ananms (BHeaya.CPC)

2 HHubopMaIMOHHbBIE CHCTEMBI. IToaroToBka k 13 AHanmu3 TEOpEeTHUYEeCKOro MaTepuaa,
bazoBoe u npuknagHoe 1a00paTOPHBIM opopmieHne 1abopaTopHO PabOTHI
MPOrpaMMHOE 00ECIICUCHHE. 3aHIATHSIM 3ananus (BHeayn.CPC)

3 Electronics workbench [ToaroroBka k 13 AHanmu3 TEOpEeTHUYEeCKOro MaTepuaa,

1a60paTOPHBIM opopmieHue 1abopaTopHO PabOTHI
3aHATHIM 3ananus (BHeaya.CPC)

4 Matlab IToaroToBka k AHanu3 TEOpeTHUYecKOro mMarepualna,

n1ab0paTOpPHBIM 14 odopmiieHne 1abopaTopHOH PabOTHI
3aHITHIIM 3aganus (BHeaya.CPC)
Bcero yacos 53

2 CamocrosTensHas paGoTa CTYJCHTA MOXKET OBITh BHEAYAMTOPHOH (BBITIONHSETCS CTYACHTOM CAaMOCTOSTENBHO 6€3 ydacTHs
HperoiaBaTelis — HapUMep, MOATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJEHTOM
B ayJIMTOPHH CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAIPUMED, JJabopaToOpHas WM IIpaKTHuecKas paboTa).
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IMpakTHYecKue 3aHATHS
[ToaroroBKa K MPAaKTHYECKOMY 3aHSTHIO MPEIONIAaracT pacdeT AICKTPUUYCCKOW IENH B MPOTrpaMMe
Matlab.
Tunossle 3aganus:
Pacuem yeneti nocmosinnozo moka cpeocmeamu naxkema Mathcad u Matlab
JUIist STIeKTpUIecKOi cxeMbl, n300pakeHHON Ha pucyHKax 1.1 — 1.10, ucnone3ys gaHHbIe

tabmu 1.1 — 1.2 B cucreme Mathcad BBINONHUTE ClieqyroOIIee:

1) Paccuutath TOKM BO BCEX BETBSAX MCXOJHOW CXEMBI METOJIOM HEIOCPEICTBEHHOTO MPUMCHCHHUS
3akoHOB Kupxroda;

2) PaccunTarh TOKM BO BCEX BETBSAX METOJOM KOHTYPHBIX TOKOB;

3) CoctaBuTh ypaBHEHHUE OajlaHCa MOIITHOCTEHA;

4) [TocTpouTh MOTCHIMATLHYO TUArpaMMy JIJIsl BHEIITHETO KOHTYpa ICTIH.

Tabmuua 1.1
Hocaeansisi nugpa 3a4eTHON KHUKKH
IMapametp 1 | 2 | 3 | 4 | ) | 6 | 7 | 8 | 9 | 0
CXEMBI 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
ITapamertp IIpennociennsisi uugpa 3a4eTHONH KHUKKH
CXeMbl
1 2 8 4 5 6 7 3 9 0
Ei, 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
I, A 5 6 7 4 3 6 5 4 7 3

)




PucyHok 1.1 Pucynok 1.2

Pucynok 1.3

ol 3[5 o
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Pucynok 1.5
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|

Pucynok 1.7 Pucynok 1.8
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Pucynoxk 1.9 Pucynok 1.10
Kpurepun onieHkr pabOThl Ha IPAKTHYECKOM 3aHATHH:

20 6amnoB BeicTaBisercs 3a 100% NpaBUIBHBIX OTBETOB, B KOTOPOH OTCYTCTBYIOT (haKTHUECKUE
ommOku. 18 GamoB - 3a paboTy, B KOTOpoi momymieHa | ¢daktudeckas ommoOka. 16 OamioB — 3a
paboTy, B KOTOpO#l gomyiieHsl 2 omuOku. 13 6amioB — 3a paboty ¢ 3 ommbOkamu. 11 GamioB — 3a
paboty ¢ 4 ommbkamu. 10 6aymoB — 3a paboty ¢ 5 ommbkamu. Pabora, BeImogHEHHAs OoJiee 4eM ¢ 6
OIIMOKAMH, HE OLICHUBACTCS.
Temot 1abopamopuvix pabom:
JlabopaTopuas pabota Nel.MccnenoBanue Tpexdasnoro tpanchopmaropa.

1. ens paboter: MccnenoBanne TpexdasHoro TpanchopMaropa MpH pas3IndHbIX CXeMax COSAMHEHHS MEPBUIHBIX
Y BTOPUYIHBIX OOMOTOK.

2. ConeprxaHue paboThI:

2.1 Omnpenenenue napaMeTpoB TpanchopmMaTopa npu coeanHeHnu «3Be3na-3se3na» (Y/Y).

2. 2 Onpenenenue napameTpoB TpaHchopMaropa Mpu COSAUHEHUH «3Be3/1a-TpeyroiabHury (Y/JI).

2.3 OnpeeneHue napaMeTpoB TpaHc(opmaropa npu COSUHEHUH «TPEYTOIbHUK-TPEYTOIbHUKY (A/J]).

2.4 OnpeneneHue napaMeTpoB TpaHcdopmaropa Mpu COSTUHEHUN «TPEYTrOIbHUK-3Be3/a» (A/Y).

3. Onmcanne BUPTyaTbHON TaO0OpaTOPHOH YCTAHOBKH.

Buptyansnas nabopaTopHas ycTaHOBKA MpeIcTaBiIeHa Ha puc. 1.

ITo cpaBHeHHIO ¢ MoJeNblo oaHOGA3HOro TpaHcopmaropa 3[ech HE HCHONB3YIOTCS OJOKH Uit M3MEpeHHs
OCHOBHBIX XapaKTEPUCTHK (OCHOBHBIC XapaKTEPUCTHKH TpexdasHoro TpaHcopmaropa u oxHodasHoro rpanchopmaropa
HICHTHYHBI), HO 100aBicH 010Kk Multimeter, i3aMepsIOINI TOKH W HANPSDKCHHUS TpaHchopmaTopa. 3HAUEHHUS] STHX TOKOB
OTYHUTHIBAIOTCS C OKHA Oyioka Powergui. Tam sxe cHUMarOTCs 3HadeHus: BxogHoro U; u BeixomHoro Uz HampshkeHUN u
pa3HoOCTh (ha3 MEXKITy HUMH.



c

- »

Inductihe sounse T
wiith neulral
posigrgui 2 h

Multimeter

Pucynok 1 — Mopens Tpexdasznoro tpanchopmaropa
OKHO HACTPOWKH mMmapaMeTpoB Tpex(dasHoro TpaHchopmaropa MOKa3aHO Ha puC. 2.
HACTPONKH NapaMeTpoB 0AHO(DA3HOro TpaHCHOPMATOPa OHO COACPIKUT ABA JOMOTHUTEIBHBIX OIS

Winding 1 (ABC) connection — cxema COMHEHUS IEPBHYHBIX 0OMOTOK;
Winding 2 (abc) connection — cxema COEAMHEHHS BTOPUYHBIX OOMOTOK. B BhIMajaronieM MEHIO THX TOJEH

B ornmnume ot okHa

3aJaeTCs cXeMa coeuHeHus. B
mone Measurement BeiOpaHa onuust Winding Voltage, ipu KOTOpO# H3MEPSIOTCS HAIPSKCHUS OOMOTOK.

Pucynok 2 — OkHO HacTpOWKH IapaMeTpoB TpexdaszHoro TpancdopmaTopa

4. ITops ok npoBeaeHust 1a00paTopHON paboThI
IMopsinok mpoBeneHust aboOpaTOpHOW pPabOTHI MO BCeM IYHKTaM copaepkaHusi pabotel 2.1-2.4 ocraercs

Hen3MeHHbIM. [lapamerpbl ucrounmka nuranus Inductive source (puc. 1) 3amaroTcsi B COOTBETCTBHM C NapameTpamu
TpaHcdopmaropa. OKHO HACTPOMKHM UCTOYHHKA IIUTAHUS [TOKAa3aHO Ha puc. 3.

[MapameTpbl MOACIUPOBAHUS BUIHBI U3 PHC. 4.
Jns kaxmoro mynkra (3.1-3.4) mpoBOAXUTCS MOACIHPOBAHUE U 3aMIOTHICTCS OTACTbHAS Tabmmma 1.
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Pucynox 4 — [TapameTpsl MOJETUPOBaHUS

Tabauna 1 — OnpeneneHne napaMeTpoB

Cxema W3amepenust Bermcnenus
Koaddurment
COC/IVH. Uip Ligp U 01 Uzg Ly Uz P12 TpaHchOpMAIH
(B] [A] (BI] [rpax] (BI] [A] (B] [rpaz]

Ha puc. 5 moka3aHoO OKHO OJIOKa Powergui C pe3yjibTaTaMu MOJCJI POBaHUs IIPU COCAUHCHUN 00MOTOK IO CXeMe
«3BE€3/1a-3BC3/1a». B J'IeB( KOJIOHKE MTPEACTABJIICHBI U3MEPACMBIC [ICPCMCHHBIC, B CpeHHefI — HX ﬂe] CTBYIOIIIMC 3HAYCHUA, B

MpaBO — WX HavalbHbIE (pazbl.
Koadpdumment tpanchopmamum u pasHOcTh (a3 Mexay BXOAHBIM (b W BeIXOHHBIM (U;) HampsHKCHHSIMHA

PacCUNUTHIBAECTCS 10 BBIPAKCHUAM
Uy

nZU_ZI(pZ(pl_(pZI
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=120.00
120,00 55

Pucynok 5 — Pe3ynbpTaThl MOACITMPOBAHUS MIPU COCTUHEHUH 0OMOTOK Y/Y

Ha puc. 6 mpeacrasnens! rpadgudeckue pe3ynbTarsl 010ka Multimeter.

Pucynox 6 — Pe3ynpTaThl MotenupoBaHus B rpaduaeckoM oKkHe Oioka Multimeter

5. Coneprxanue oT4yera

5.1 Cxema Mozieny ¥ OIIFCaHUE BUPTYAJIbHBIX OJIOKOB.

5.2 3aronHeHHbIe TaOHIIBI.

5.3 BekTopHBIE qrarpaMMBbl Il KaXKJ0TO IMyHKTa paboThlI.

Tpumeuarie. Bexmophvie ouazpammibL 0 Kacoomy HYHKIY CIPOSING OMOETHO TS NEPEUHHOU U GIMOPUYHOU Yer.

JlabopaTopnas padorta Ne2.
HUccnenoBanue Tpex(a3Hoit aCHHXPOHHOM MAIIMHBI ¢ KOPOTKO3aMKHYTHIM POTOPOM.

1. Henp pabotsr: MccnenoBanne Tpex$a3HOW aCHHXPOHHON MAIIMHBI ¢ KOPOTKO3aMKHYTBIM POTOPOM.
2. Copeprxanne pabOThI

2.1 CHATHE MEXaHNYECKOW XapaKTEePHUCTHKN MaIlIMHBI B ABUTATEIbHOM M T€HEPATOPHOM PEKHMaXx.
2.2 Castre pabo4nx XapaKTePHUCTHK MAIIMHBI B JBUTATEILHOM PEKHUME.
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3. Onmcanne BUPTyaJbHON YCTAaHOBKU
BuptyanbHas 1abopaTopHas yCTaHOBKA IIPEACTABIEHA Ha PUC. 7.

— T sl
Pucynox 7 — Mozens U1t HCClIeA0BAaHHSI aCHHXPOHHOMN MaIlMHBI

OHa COJIepKUT:

®  HCTOYHHUK IIEPEMEHHOr0 TpexdasHoro HampspkeHus Source w3 OubOmmorexkn Power System Blockset
/Extras/Electrical Sources;

e  u3Mepurenb Tpex(a3zHOro HampsHKeHHUs u Toka Three-Phase V-1 Measurement n3 6ubnmotexun Power System
Blockset/Extras/ Measurement;

e uccienyeMylo Tpexa3Hyr aCHHXPOHHYIO MamuHy Asynhronous Machine w3 6ubnmorekun Power System
Blockset/Machines;

e  U3MEepHUTeNnb AaKTHBHOM ¥  peakTuBHOW MomHoctH P, (O, w3 Oubmmorekn Power System
Blockset/Extras/Measurement;

e 0uok Display st KOTMYECTBEHHOTO MPEACTABICHUS H3MEPEHHBIX MOIITHOCTEH U OJI0K Scope i HAOI0ACHUS
TOKa POTOpa U CTaTopa, a TAK)Ke CKOPOCTH U MOMEHTa aCHHXPOHHOW MalllMHbI U3 TJaBHOW Oubanorexkn Simulink/Sinks;

e  Onox Moment nns 3aJaHus. MEXaHHYECKOr0 MOMEHTa Ha BaJlly MAllMHbI M3 IJIABHOH OMOIMOTEKH
Simulink/Source;

e 0ok Machines Measurement w3 6ubmmotexu Power System Blockset/Machines;

e Omox Displayl nnsi KOMWYECTBEHHOTO MPECTABICHUS HM3MEPEHHBIX AJIEKTPOMarHUTHOTO MomeHTa (HMm) u
CKOpOCTH (paj/c) MaluHBI U3 TIaBHOM OnbmmoTexu Simulink/Sinks;

° 0510k Mux, 0OBEUHSIOIIMI TPH CHUTHAJIA B OJMH BEKTOPHBI M3 TiaBHOW OuOnmoteku Simulink/Sygnal &
System.

OKHO HACTPOMKHU MapaMeTPOB aCHHXPOHHON MAIIMHBI IOKa3aHO Ha PHC.

8.

B nosnsx okHa nocienoBaTeabHO 331al0TCS:

U tun poropa (Rotor Type), B BbIlIaalOIEM MEHIO 3TOTO IMOJIsI MOXKHO 33/1aTh JIN0O KOPOTKO3aMKHYTBIH, MO0
(ha3Hblit poTop;

e  cucreMa oTcueTa npu aHanuse (Reference frame)-,

®  MOIIHOCTh, HOMUHAIBHOE ACHCTBYIOIIEE IMHEHHOE HAlIPSDKEHNE U YacTOTa,;
napaMeTphl CXeMBbI 3aMELICHHS CTaToPa;
napaMeTphl CXeMBbI 3aMELICHHS POTOPA;
napaMeTphl BETBH HAMarHUYMBaHMS;
MOMEHT MHEePIHH, KO3(Q(OUIHUEHT BA3KOT0 TPEHHUS, YUCIIO I1ap MOJIIOCOB;
HayaJbHbIC YCIOBHS AJIsL MOJEIUPOBAaHHUS (CKOJIBKEHHE, TOJ0KEHUE POTOpa, TOKH CTATOpa U UX HadalbHbIC

haser).
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Pucynox 8 OKHO HaCTpOWKM apaMeTPOB aCUHXPOHHOI MaIlINHBI
[TapameTps! MaIMHBI YaCTUYHO OEpyTCs U3 MACIIOPTHBIX JAHHBIX, @ YACTUYHO PACCUUTHIBAIOTCS 10 YPABHEHUSIM.

Tabsmna 2 — IlacnopTHbIe JaHHBIE AIEKTPOABUraTeNIei

HBI/I{;I:eJI;I [KI];;T] [06/;[1/IH] %] | cosg [{Z] fr =l/by | mr=M/Ma | mae=Mua/ My [KFJMZ]
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
RAS80A2 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
RAS80A4 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
RAT112M2 4 2895 84 0,87 9 6,8 2,2 33 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 3,2 0,0185

* JIluneliHOE HOMUHAJIBHOE HaNpshKEeHHe 11t Bcex MaiuH 380 B.

OxHO HaCTpOﬁKPI napaMeTpoB YHUBCPCAJIBLHOT'O O10Ka U3MEPCHUA NMEPEMEHHBIX MAIIMHbI ITOKAa3aHO Ha pUC. 9.B
BBIINTaJar0mEM MECHIO I10JIA Machine W@ 3a4a€TCs TUIT MAallIMHbI. dnaxkaMu BBI6I/IpaIOTCSI NEPEMCHHBIC U1 U3BMECPCHUS.
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Block Parameters: Machines Measurament
r- Machine mé surements [mask] fink] — -~ - ————————. L
Siplit speciind signals of various machine sodels measiement oulput !
mu{l'lh separale signals. |
Faameles = = = o]
Machine Igﬂ;u: A gyrchmanous ﬂ
-;--’-'p' i b :I Simplified synchionois ;
Tl |
"-"]_ phir_ od |
T viod - qend d as votar veltages [V) or [u] !
,Fn &beSlabor cunents i, ib, i ] o (pul i
G I iiod - qand d s stalor cuments (4] or o) !
LT phisad. © .and d asis stator faves (W) ot (b0 |
T hegd g o avis staloe voltages (V] o [pul |
.f = m. ! Flator speed [radds) o (pu] |
| e : Electicmagnstic torgue (.= or (o) 4
;- I thetam :Hmnrm;[s[u:l] i
= g | [ Caneal ]
(B H_J S|

Pucynox 9 — OkHO HACTPOWKH MapaMeTPOB OJIOKA H3MEPEHHS

OKHO HaCTPOWKH MapaMeTpOB UCTOYHUKA MUTAHUS MTOKa3aHo Ha puc 10. B momsix okHa 3a1ar0TCst:
amriuTyaa (hazHoro HanpsbkeHus uctoynuka (B);

HavanbHas (asa B rpagycax;
gacrora (['m);

BHyTpeHHee conpotuBieHrne (OM) 1 HHIYKTHBHOCTh UcTo4HUKA (I'H).

lﬁmw

nductive source - Urqmdmg[m”]_ _._|

A thres-phase scupce seriet with atess AL
| Brsrich the common node o A scuces |
| s e [N). of the bicck il Hmm]

i

et 2 = St
" Phielogound peok vohage -
S ED
- Phaseangls of phace A (Dagrees]-
o d
i Framehw[!-l:i ]
e g |
|.3 B [T - et
7 |
LY | Corc f5i74f iy "_|. : :_

Pucynox 10 — OkHO HacTpOIKH mapaMeTpoB Tpex(ha3HOTO HCTOYHHKA MU TAHHS

HampsbkeHne 1 4acToTa HCTOYHUKA JOJDKHBI COOTBETCTBOBATH NapaMeTpaM aCHHXPOHHOH MaIlUHBL.
OKHO HaCTpPOMKH NapameTpoB 0JIOKa M3MEPEHHs aKTHBHOW M PEAKTHMBHOW MOIIHOCTH ITOKa3aHo Ha puc. 6.3.5.
31ech 3a1aeTcsl TOJIBKO OJJMH ITapaMeTp — YacToTa, KOTopast A0JIKHA ObITh PABHO YaCTOTE MCTOYHUKA TUTAHUSL.

OkHO HaCTpOﬁKPI JAUCIICd TII0Ka3aHO Ha puc.

6.3.6. B momsx oxkHa HacTpoiKHM YyKaspiBaeTcs (opmar

OpeACTaBICHUSA YHUCIOBBIX PE3YyJIbTAaTOB, B IIOJIC Decimation (pa36I/IBKa) 3a4aCTCd 4YHUCJIO MIAaroB BbIYUCIICHHSA, YCPE3
KOTOPLBIC 3HAYCHUS BBIBOAATCA Ha I[I/ICHJ'ICﬁ. YcTaHOBKA B IIOJIE Sample time 3HaYeHUs -1 CUHXPOHU3UPYCT pa60Ty 0J10Ka ¢

IIaroM BEIYMCIICHUM.
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Block Parameters: P1,01

- Active & Reaclive Power [mask] [ink) gy
This block measties the active power P and resciive power 0 P
associated with a perodic satof voltage and curent which may'cortain .:-
harmonics. P and O ae calculated by averaging the Y.l product witha
ranning window aver one cycle of the fundamental freqlency :’ulhat Hs { [
powiig-are evaluated at h.n:lmuntd frequency. i

input 1: Instantanacus valtage V] s A
input 2: !mﬂmumr&i[ﬂ-.] R e
Output > PO measuement vecion [P['W']l][iran. DmunPFhwrg rlnm
HLcruituinmm:u pogitiye admwdrqac&.rennwl_ :
_PHHI'M{I:H 5 I -“"";’ T Al
Fmdmtallw Mzl = ers

{50

] oK | Camd{ hdﬂ ﬁIZDL-'J

Pucynox 11 — OxHO HacTpoiku 6J10Ka U3MEPEHUST MOIIIHOCTH

y W

Block Parameters: Display
e AL L
| Numeric display of infut values.

r~Paramatarg — R T e R
Format: { short _ =
Decimation:

&1
I~ Floating displey i g ‘e
Sampls fie: P :
I-'I i

K | cancel | Hew | 54;.[.:['1 |

PucyHnok 12 — OkHO HacTpONKH apaMeTpOB TUCILIES

OxkHO HacTpoiiku O60ka Mix, OOBEAMHSIONIETO IBa CUTHAJA B OJWH BEKTOPHBIN, MMOKAa3aHO HA
puc. 6.3.7. B monsx okHa HaCTPOWKHU 3aJIal0TCS YKCIIO BXOJOB U BHEIIHUN BUJ] PECTABICHUS OJIOKA.

Hock Parameters: Mux

i
(il

Pucynok 13 — OkHo HacTpoiiku 6i10ka MUX

4. TlopsimoK BBITIOJIHEHHSI paOOTHI

[TapameTpsl aCHHXPOHHOW MAIIMHBI IS BBIIOJHEHUS pa0OThI BHIOUPAIOTCS U3 TaOMUIBI 2 H
PacCUUTHIBAIOTCS, MOJIB3YSACh NACTIOPTHBIMU JaHHBIMU. OKHO HaCTPOWKH MMapaMeTPOB MOJIETUPOBAHUS
MoKa3aHo Ha puc. 14.
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SMM .:.- i ;. e e 2!
Type: |Variable-step |~ [ode2ib (8it/TR-B0F2)

¢ Maxsten e | 12
Mnﬂlﬁm aubn
Il step size: [ oo

Dutpud oplion:
|Fefine gutps

Pucynok 14 — OkHO HACTpONKH mapaMeTpOB MOJAEITUPOBAHUS

CHATHE MeXaHMYECKOW XapaKTePHCTUKN MAIIMHBI B IBUTATEIHFHOM W T€HEPATOPHOM PEXHMAaX B COOTBETCTBHH C
1. 3.1 cogeprkaHus pabOTHI MPOU3BOAMUTCS HA MOJIENH (pHC. 7) IIPU H3MEHEHNH HATPY309HOTO MOMEHTA BO BCEM JHAIIa30HE
-1,5-1,5 ot HOMHHAIBHOTO. IIpM 3TOM IS Ka)IOTO 3HAYEHUS] MOMEHTA Harpy3KH OCYIIECTBIsIeTcs MoaenupoBanue. [Ipu
MPOBEICHUH MCCIIEA0BAHNN 3aIlOJTHAETC s Tabauia 3.

Tabsuua 3 — Mexanuyeckasi XapakKTepUCTHKa JIBUTATEIIsI

M [Hw]  [pax/c]

Cusitne pabo4Mx XapaKTEpUCTHK JABUTATENsS B COOTBETCTBHUH C II. 3.2 copeprkaHus paboThl IIPOBOIUTCS HA MOJIENN
(puc. 7) npu U3MEHEHNU HArpy304HOro MOMeHTa B mpezaenax 0-1,2 o HomuHanbHOTO. [IpH 3TOM JUIS KaXKAOTO 3HAYCHUS
MOMEHTa Harpy3KHd OCYILECTBIIETCS MoaenupoBanue. [1py mpoBeeHny ncciaeoBaHui 3aroHsercs Tabnuna 4.

Tabnuma 4 — Pabouas XxapakTepuCTHKa JBUTATEIS

W3zmepenust Beraucnenus
M P ] Q] U, Ji I Ji () (0] CoS @ Pg n S
[Hwm] (B1] [BAp] (B] [A] [pan/c] [rpan] [B1] (7] [70]
Brruucnenusa IIPOU3BOAATCA 110 BBIPAKCHUAM
Q1 P, W —w
o =arctg—,P, = Mw,n=—,5s = ——.
Py Py w1
ITo maHHBIM TAOJHUI] CTPOMTCS MEXaHHUYECKas XapaKTEPUCTHKA MAIIWHBI W HA OTACIbHOM rpaduke — paboume

XapaKTEePUCTHKH.
BpemeHHbIC 3aBUCUMOCTH MEPEMEHHBIX COCTOSIHUS MAIIMHBI MOYKHO HaOJI0aTh Ha 3KpaHe ocuuiorpada (puc.

15). 3nech BUAHBI ¥ NIEPEXOJHOM MPOLIECC IPH ITyCKE MAIIMHbBI, U YCTAHOBUBILHKECS ITPOIIECCHI.

5. ConeprxaHue oTuera

5.1 Cxema MOJIeTH ¥ ONMCaHNE BUPTYaIbHBIX OJIOKOB.

5.2 MexaHnueckasl XapaKTepHCTHKa MaIIMHBI B IBUTATEIHHOM M T€HEPATOPHOM PEKHMAaX.
5.3 Paboune XxapaKTepHCTHKH MAIIHBI B IBUTATEIbHOM PEXUME.

17



3 St:npe

Tiree offset. 0

PucyHoxk 15 — BpeMeHHbI€ 3aBUCUMOCTH IIEPEMEHHBIX COCTOSIHUSI MAIIMHBI ITPY paboTe B JBUraTEIbHOM PEXHME

KpuTepnu oueHKH 0T4eTa 0 BHINOJTHEHUH J1a60PATOPHOIi paboThI:

XapaKTepucTHKa 0TBeTAa HA TeEOPEeTUYECKHUI BOIPoC / KosmmyecTtBo HaOpaHHBIX

Komnerenuuu BBIIOJHEHHS J1a00PATOPHOTO 32/1AHUS 0a/10B

Ilonyuen Oonyck K 6bINOIHEHUI0 1aOOPAMOPHOU padbomul
MOJIpa3yMeBAIOIINKA, YTO  TEOPETHUECKUHA  MaTepual,
U3JI0KEH B OO0BEeMe, HEOOXOAMMOM ISl  BBITOJHEHHS
nabopaTtopHOil paboThl; cHOPMYIUPOBAHBI IENU U 3a/adH,
TpeOyIOIIME PEIICHHs] B XOJI€ BBIMOJIHEHUS JIa0OpaTOPHOM
. _ | paboTel; NpHBENEHBI HEOOXOAUMBIE CXEMBI, (GOPMYJIbI |
13’ HK-11.%1’ COOTHOILICHUS, PELICHBI MPEIJIOKECHHBIE 3a]a4i; 0003HaYeHA
TIOCIIE/I0BATEIFHOCTD BBINOMHEHNS 1a00paTOPHOIH paGoTHL. 20

Jlabopamopnas paboma evinoaHeHa 8 NOIHOM o0ObveMme, «OTJIIMYHO»
CaMOCTOSITENLHO, C COOIIOIEHUEM HEOOXOIMMOK
MOCIIEZIOBATEILHOCTH TIPOBEJCHUS OIBITOB W W3MEPEHHH,
BCE OMNBITHl TPOBEACHBl B YCIOBUAX M PEKUMAX,
00ecrevYnBarONINX MONyYeHNUE MPABWIBHBIX PE3yIbTaTOB U
BBIBOJIOB, COOJIIOJIEHBl TpeOOBaHMsS MpaBWJI  TEXHUKH
0€30MacHOCTH, MPOJEMOHCTPUPOBAHO YMEHUE 4YUTaTh U
coOupaTh 3JIEKTPUUYECKHE CXEMbl CO 3HAHMEM CHMBOJIUKH,
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MMOHUMAHUS  TEPMHUHOJIOTHH. Ha oamy 3awumul
npedocmasner omyem TO pe3ylbTaTaM J1abopaTOPHOM
paboThl, OQOPMIICHHBIII B COOTBETCTBUU C TPEOOBaHUSIMHU
I'OCT enuHO#M cucTeMbl KOHCTPYKTOPCKOM JOKyMEHTALMH
(ECKJl), mnomHOCTBIO  OTOOpaXKalomuii  MPOBEICHHBIC
uccienoBanus. B xoxe 3amuTel  IPOJEMOHCTPUPOBAHO
3HAHHWE OCHOBHBIX 3aKOHOB M METOJOB aHajIu3a MpPOLECCOB,
NPOTEKAIOIIUX B HCCIEIyeMOM 00JacTd, JIOTUYHO H
IPaMOTHO U3JI0’KE€HBI YMO3aKIIOUYEHHS U BbIBOJIBI.

Ionyuen Oonyck K GulnOIHEHUI0 1AOOPAMOPHOU pabombi.
Jlabopamopnas paboma 6vinonHeHa 6 NOIHOM 0Obeme, C
coOIroIcHIEM HEOOXOUMOM MOCIIEA0BATEIHLHOCTH
MIPOBE/ICHUS OIBITOB M M3MEPEHHH, BCE OMBITH IPOBE/ICHBI B
YCIOBUSIX U peXuMaxX, OOECNeUYMBAIOIINX TMOIy4YCHHE
MPaBWIbHBIX  PE3yJNbTaTOB M  BBIBOJOB, COOJIIOJICHBI
TpeOoBaHUS MIPaBHII TEXHUKHU 0e30MmacHOCTH,
MIPOJEMOHCTPUPOBAHO  YMEHHE YWTaTb U  coOuparthb
JNEeKTpUYECKUe CcXeMbl. B mpoiuecce  BBIMOTHEHUS
nabopaTopHO pabOThI CTYIEHT O0OpaInaics 3a MOMOIIBI0 K
npenogaBatento. Ha damy 3awumel (uiu 6 cpox He no3oHee
3 OHeul om Oamwsl 3awumvl) npedoOCmasieH omuyem TO
pesynbrataM J1abopaTopHOil paboThl, O(OPMIEHHBIH B
cootrBercTBUU ¢ TpeboBanusmu ['OCT enunHou cuctemsl
KoHCTpykTOpckoit  nokyMenTtauuun (ECKJ/I), mnomHOCTBIO
oTOOpaxarolMii TMpOBEJECHHbIE HccaeAoBaHusA. B xone
3aIUThI TPOJEMOHCTPUPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB U
METOJIOB ~ aHajlu3a  NPOLECCOB,  NPOTEKAIOIIUX B
uccienyemor  obmactu. [lpm  oTBeTax  JOMYIIEHBI
HETOYHOCTH, KOPPEKTUPYEMBIE CTYJEHTOM C IOACKa3KU
MIpenoaBaTes.

15 «xopouio»

Ilonyuen oonyck K 6blNOIHEHUNO 1AOOPAMOPHOL padbomul.
Jlabopamophnas paboma 6vinoiHeHa & NOIHOM 0Oveme, C
coOJIroIeHrEM HEOOXOIUMOM MOCIEI0BATENLHOCTH
MIPOBEJICHUS OTBITOB U MU3MEPEHUI1, COOIII0IEHBI TPEOOBAHUS
MpaBUJ TEXHUKH O€30MacHOCTH. B mporecce BBIMOTHEHHS
1a00paToOpHOIl pabOTHI CTYJEHT OOpaliaics 3a MOMOIIBIO K
npenogaBaTento. Omuem no pesyivmamam iabopamopHouU
pabomvi, OPOPMIICHHBIII B COOTBETCTBUU C TPEOOBaHUSIMHU
I'OCT enuHO#M cucTeMbl KOHCTPYKTOPCKOM JOKyMEHTALMH
(ECKJl), mnomHOCTBIO  OTOOpaXKaloImuii  MPOBEICHHBIC
WCCIIeIOBaHMs, MPEAOCTaBICH HE B CPOK. B Xone 3amuThl
MPOJAEMOHCTPUPOBAHO 3HAaHWUE OCHOBHBIX 3aKOHOB M
METOJIOB ~ aHalu3a  NPOIECCOB,  NPOTEKAIOIUX B
ucciexyemMor oomactu. Ilpu oTBeTax MOMYIIEHBI ONMIMOKH,
KOPPEKTUPYEMBbIE CTYACHTOM C MOACKA3KH MPENOIaBaTesl.

10, «y1OBIETBOPUTEIHLHOY»

[Ipn monmydeHnm A0MycKa K BBITOJTHEHHUIO JIA0OpAaTOPHOU
pa6OTBI OTBCThI BBIABHUIIN HE3HAHUC CTYACHTOM
ONpEACICHUA OCHOBHBIX TIOHSATHUM, 3aKOHOB, MPaBUJI,
OCHOBHBIX MOJIOKEHHUN TEOpHH, (HOpMYJI, HE3HAHUE PUEMOB
pelieHus 3ajJad, aHAJIOTMYHBIX paHee peUIeHHbIM Ha
MNPaKTUYCCKUX 3aHATHAX, T.C. YPOBCHb 3HAHUH HE IO3BOJISIET
My ITPOBECTHU OIIBIT, H€O6XOI[I/IMI)IC PaCUCTHI, 1501050

MeHee 6,
«HEYJIOBJIETBOPUTEILHO

19




WCIIOh30BaTh TOJYYEHHBIC JaHHbIE i1 (HOPMYIUPOBKH
BBIBOJIOB.

JlomomHUTENBHBIE W YTOUYHSIONINE BOMIPOCHI MPENO1aBaTelIs
HE TPUBOAT K KOPPEKIIUU OTBETA CTYJCHTA.

unu

OTBeT Ha BOIPOC MOTHOCTHIO OTCYTCTBYET

unu

OTka3 oT OTBETa

5. Mertoanuyeckne yKa3aHus I 00y4alOUIUXCH MO0 OCBOCHUI0 TUCHUIINHBI
MCTOI{I/I‘IGCKI/IC YKazaHusd I TOMOIIN 06yqa}0umMc;1 B YCIHCHOIHOM OCBOCHHMU OUCHUIIIMHBI B
COOTBCTCTBUU C 3aITITAHUPOBAHHBIMHU BUJAMU y‘l66H0ﬁ H CaMOCTOSITEIIbHON pa6OTBI o6yqafomnxcm
Y4eOHo-MeToAMYEeCKU KOMIUIEKC 10 AucuuIuinie « AH(popMannoHHbIe TEXHOJIOTHH B
IHepPreTHKe», BKIIIOYAIOIINN METOINYECKHUE YKa3aHUs JJI 00YyYaroIuXcs IO OCBOCHHIO
muctIuiaHeL: http://moodle.nfygu.ru/course/view.php?id=11778

PeliTUHTOBBIN perjiaMeHT N0 AUCHMILINHE:

Ne | Bupa BbinoJiHsgeMoil yueOHoii padorbl | KommuectBo | Kommuectso Ipumeuanue
(KOHTPOJIMPYIONIHE MATEPHAJIbI) 6amioB (min) | 6anmoB (max)
Hcenvimanus / Bpewms, uac
Dopmwr CPC
1 | JlekunoHHOE 3aHATHE 20 20 3HaHUE TEOPUH;
JlaGopaTopHoe 53 40 80 B IUCbMEHHOM BUJIE,
3aHATHE VHAUBHUyaIbHbIE
3aJaHMs
Hroro: 53 60 100

6. ®oH/I O1IEHOYHBIX CPEJICTB /sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlMU 00y4aAIOIIMXCH 10
AUCHUILINHE
6.1. [Tokazarenu, KpUTEPUU U MIKaJIA OLICHUBAHUS

Komst [Tokazarenn YpoBHU Kputepuu onieHuBanus Onenka
OIICHUBAEMBIX OIICHUBAHHUS OCBOCHUS (teckpunTOpHI)
KOMITCTCHITHI (mo m.1.2.PTIJT)

IK-1.1; TIK-1.2; | 3uams: ocHoBHbIe | ba3oBbiii | JlaH MOJHBIN, pa3BepHYTHIMA 3auer

[1K-1.3; T1K-1.4 MPUHIIUIBL  PabOTHI OTBET Ha IOCTaBJIECHHBII
c U3y4aeMbIM BOIIPOC, IOKAa3aHO yMEHHE
MPOrPaMMHBIM BBIIETTUTH CYIIECTBEHHBIE U
o0ecIIeYeHneM; HECYIIECTBCHHBIC
METOJIbI ¥ CIIOCOOBI MPU3HAKH, MPUYUHHO-
00paboTKn u cieacTBeHHbIE cBsi3U. OTBET
MpeICTaBICHUS YETKO CTPYKTYpUPOBaH,
CTAaTHCTUYCCKUX JIOTUYEH, U3JI0KEH
JaHHBIX; MOJIHOCTBIO c
MaTeMaTH4eCKue, HCIIOJIb30BAHUEM
TaOIUYHBIE, COBpPEMEHHOM
rpaduueckue TEPMHUHOJIOTHH. MoryTt
COCOOBI OBITH JIOTTYII€HbI 2-3
MIpEICTaBICHUS HETOYHOCTH WITH
pa3Iu4HON HE3HAYUTENbHbIE  OIIUOKH,
nH(pOpMaIINY; VCIIPABJIEHHBIE CTYJIEHTOM C
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Ymemu: MIOMOUIBIO  MPENoiaBaTesl.
CUCTEeMaTU3HPOBATh B nmaGopatopHoMm 3amaHuu
IIOJIyYEHHBIE B XO/1€ MOTYT OBITH JOMYLIEHBI 2-3
SKCIIEPUMEHTA (bakTUyecKue OMIMOKH.
TIaHHEIC;

oToOpaxaTb HUX B

JIOCTYITHOM  BUJC;

MIPaBUIIBHO

NPEJCTaBIATh MX B

rpaduueckom BHIE;

BbIOMpATh

pasiIuyYHble  BUIBI

rpaguyeckoro

MIpeICTaBICHUS

uHpopMauuu s

TOYHOT'O He OTBeT mpencTaBiseT co0Oi Hez3auer
0TOOpaXEeHUs OCBOEHBI | pa3pO3HEHHbIE 3HAHUS C
XapakTepa CYLIECTBEHHBIMHU OLIMOKaMU
MIPOUCXOISTINX o Bompocy. [IpucyrcTByroT
MIPOLIECCOB; (bparMeHTapHOCTb,
BBIOUPATh METOJIbI HEJIOTUYHOCTb  U3JIOKECHHUS.
u CHoco0BbI CTylleHT HEe OCO3HaeT CBS3b
00paboTKn o0cy>kJaeMoro BoOIIpoca IO
TEXHUYECKOH ounery c IPYTUMH
nHpopmanuu; 00BbEKTAaMH  JUCIMILINHEL.
MaTeMaTH4eCKU OTCYyTCTBYIOT BBIBOJIbI,
OITMCHIBATH KOHKPETH3AIUs u
XapaxkTep JI0Ka3aTeIbHOCTh
bu3HIecKux W3JI0KECHUSI. Peub
MIPOLIECCOB; HETrpaMoTHas,

Braoemy: TEPMHUHOJIOTUS HE
HaBbIKaMU PabOTHI UCTIOJb3YETCS.

B JloromHuTEeILHBIC u
pacrpocTpaHeHHbIX YTOYHSIOITNE BOIIPOCHI
MIPOTPaMMHBIX npernoaBaTess HE
MPOIYKTax TUTST OPUBOAAT K  KOPPEKIHU
WHXEHEPHBIX OTBETa CTYyJICHTA. B
pacueToB u nabopaTopHOM 3aJlaHuU
IIPOEKTUPOBAHMS, JIOTYIIEHO Oonee 5
OCHOBHBIMH (bakTHUECKuX OMHUOOK.
NPUHLUIIAMHA unu OTBET Ha BOIIPOC
MpEJICTaBICHUST U MOJTHOCTBIO OTCYTCTBYET
o0paboTku unu OTKa3 OT OTBETA
nHpopmanuu.

6.2. TunoBble KOHTPOJIbHBIE 3aJaHUs (BOMIPOCHI) /ISl IPOMEKYTOYHOM aTTeCTalluU
3aueT Mo HHPOPMALMOHHBIM TEXHOJIOTHSM B MPOPECCHOHAEHON IS TeTbHOCTH TPOBOINUTCS B
dopme cobecetoBaHMS IO BOIPOCAM.

Bomnpocel Kk caMonoaroToBke:
1. Bmsyanmzauus pe3yibpTaToB BhIYHMCICHHN B cucremMe Matlab. Iloctpoenue rpadukoB (yHKIHIA,

odopmiieHHEe TPaPUIECKUX OKOH.
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10.
11.
12.

13.
14.

15.
16.

Pabota ¢ nelCTBUTEIEHBIME W KOMIUIEKCHBIMH MacCUBaMu ducen B cucreme Matlab. @opmupoBanme
OJIHO- U IBYMEPHBIX MaCCUBOB, BBIUNCIIEHHS C MACCUBAMU.

Tpexmepnas rpaduka B cucteme Matlab.

[Mpumenenne cucrembl Matlab mist pemienust cucteM JTUHEHHBIX ypaBHEHHH. Ormepanuu JIMHEHHOM
anreOpsl HaJl MaTPHUIIAMHU.

Brrunciienne ornpenenieHHbIX HHTETPAIOB M PEIIeHHEe CHCTEM OOBIKHOBEHHBIX IH(QepeHIInaIbHbIX
ypaBHEHHI cpencTBaMu Matlab.

Co3maHne W HCTONIb30BaHHE CHMBOJIBHBIX BBIYHCICHHN B cucteme Matlab. Beruncnenue npenemnos,
CYMM PSJIOB U TIPOU3BEICHUH, CUMBOJIbHOE U (EPEHIINPOBAHNE U HHTETPHPOBAHNE.

CumBonbHBIE BBIUMCIEHUS B cucremMe Matlab. Pemenue anreOpandeckux u auddepeHInanbHbIX
ypaBHEeHUH U cucTteM. CpeacTBa BU3yaau3allui CUMBOJIBHBIX BIUMCICHUH.

OcHoBbI IporpaMMupoBanus Ha M-sa3bike. Onepatopsl IUKIa B M-s3bIKe.

OcHoBBI IporpaMMupoBanus Ha M-s3bike. M-clieHapuu.

OcHoBBI IpOrpaMMupoBanus Ha M-s3bike. M-QyHKIIUH.

O06paboTKa SKCIIepUMEHTAIBHBIX JaHHBIX B cucteMe Matlab. Haxoxaenue npubimkaromeil GyHKINH.
OOpaboTka DJKCIEPUMEHTATBHBIX JaHHBIX B cucreMe Matlab. AnmpokcuMmarius —JTUHEHHOU
KoMOuHarmel GyHKIui. Anmpokcumanus GyHKIHEH POU3BOIBHOTO BHIA.

MonenupoBaHie CTAaTHYECKOTO AIIEKTPUIECKOT0 OISt B cucreme Matlab.

MopnenupoBaHue MarHWTHOTO MOJSI BUTKA, COJEHOMZA U TOPOUAAIBHOM OOMOTKHM C IMOCTOSHHBIM
TOKOM B cucteme Matlab.

MonenupoBaHHe MEKTPHYECKUX TeTIel TOCTOSTHHOTO TOKa cpeacTBamMu Matlab.

MonenupoBaHue MEKTPHUECKUX ETIel IePEMEHHOTO TOKa cpeacTBamu Matlab.

6.3. Metoauueckue MaTepralibl, OPEACIISIONINE MPOLEIYPhl OLICHUBAHUS

XapakTepUCTHKH MPoueaypbl

Buna npouenypsi

3a4CT

Hens mpoueaypst

BBISIBUTH CTeNEeHb chopmupoBaHHOCTH KommeTreHuuu [1K-1.1; TTK-1.2;
[1K-1.3; I1K-1.4

JlokanbHbIe aKTBI By3a, | [loo)keHHEe O NPOBEAEHMM TEKYLIETO KOHTPOJII YCIEBAEMOCTU U
PCrIaMCHTUPYIOMINC MPOMEXYTOUHOM aTTectauuu oOydaromuxcs CB®Y, Bepcus 3.0,
HPOBEACHUE TIPOLCITY PbI yTBepkAcHO pektopoM CBDY 19.02.2019 1.
[Tonoxenue o 6amnpHO-perTHHTOBOM cucteme B CBDY, Bepcust 4.0,
yrBepxkaeHo 21.02.2018 .
CyObexTsl, Ha KOTOPBIX | CTYJEHTHI 3 Kypca OakanaBpuaTa

HarmpasJieHa mpoIeypa

Ilepuon nmpoBeaeHus NpoUeypbl

SUMHSA OK3aMCHAalIMOHHAasA CCCCHUA

TpeOoBaHus K TOMEIICHUSIM U
MaTepHaIbHO-TEXHUUECKHUM
CpelcTBaM

TpeboBanus K OaHKy | -

OLICHOYHBIX CPEJICTB

Onucanue npoBeneHus | 3a4eT MPUHUMACTCS B YCTHOH (opme.

oLy bl

[xabr oueHuBanus | Illkana oneHnBaHus pe3ynbTaToB puBeaeHa B 1m.6.1. PI1/I.
pE3yJIbTaTOB

PesynpTater nporeayps

B pesyaprare cmaum Bcex 3amanmit mis CPC cryaeHTy HEoOX0aumo
HabOpatk 60 6ayuIoB, YTOOKI OBITH MOTYYHTH 3aYET.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
Ne DJIEKTPOHHEIE
bubnuoreka W3JIaHUSL:
ABTOp, Ha3BaHKE, MECTO HU3/IAHUS, Hanunune
. TU (d) TOYKA JIOCTYIIa
M3/IaTeNILCTBO, T/ U3/IaHUs YIeOHOM rpuda, Kommaectso
CB®Y, koi- K pecypey
JIUTEPATYPhI, BU]] U XapaKTEPHUCTHKA UHBIX BUJI CTY/ICHTOB
MH(OPMALIMOHHBIX PECYPCOB rpuda 5o (HanMEHOBAHM
9K3EMILISPOB e ObC, Db
CBOY)
OcHoBHas mTeparypa’
1 |MenbaukoB Bnagumup [laBnosuu
WupopManoHHbIE TEXHOJIOTHH: y4ueO.IIIs 10

crya.By3os/ B.I1. MenbaukoB.-Mocksa:
Axanemns.2009- 425 c.

2 | http:/biblioclub.ru/index.php?page=book
&i1d=364538&sr=, Ilapes P. 1O. ,
ITynxos A. H. , Camapun B. B.
MsusaukoBa E. B., MapopmaTika u
MporpaMMHpPOBaHKE: yaeOHOe mocodue,
Kpacrosipck: Cubupckuii penepanbHbIiA
yHHBepcHTeT, 2014

3 | MorwieB Anekcanap BragumupoBud
Wudopmarnka: yued. s ctya.sy3os/ A.B.
Morunes, H.W. T1ak, E.K. Xennep; mox 10
pen. E.K. Xennepa.- 3-e us., nepepad. U
nom.-Mocksa: Akagemust. 2007- 425 c.

JomomauTensHasa muTepaTypa

1| Konomnesa, U.

A VHpOpMaITMOHHBIE TEXHOJIOTHH:
ANEKTPOHHBIN yueOHuk / M. A.
Konommrena, O. A. XoxioBa, A. B.
JleHucoBa. - DIeKTPOH. TEKCTOBBIE,
rpad. 3B. naH. - Mockaa:
KHOPYC, 2009. - 1 anekTpoH. onr.
muck (CD-ROM)

2 | http://www knigafund.ru Kucenes
I''M., Boukogsa P.B., Cadonos B.I.
HNudopmanmoHHBIE TEXHOJIOTHH B
HSKOHOMHKE U YTIPABICHUH

(3¢ dextuBHas padbota B MS Office
2007): YuebHoe nocobwue., [lamkos
u K, 2010

3 | Kanneman C.A. AnropurMu3arus u Tpidp MO 8
IIporpaMMHpOBaHue, yuebHoe mocodue, PO
M., UHOPA-M, 2008.

Kanabyxosa I'.B, Turos B.M. 8
KoMObIOTepHBIi MPAKTUKYM 110
nHdopmaruke. OPUCHBIE TEXHOIOTUH: I'pud YMO
yuebHoe nmocodue - M.: U] «DOPYM»:
NHOPA-M, 2008.

3 JIns ynoGCTBa NPOBEIEHUs €XKETOIHOTO OOHOBIIEHHUS NIEPEYHs OCHOBHOM U JIOTIONHUTENLHON yueOHOM JuTepaTyphl
pEeKOMEHyeTcsl pa3MeIaTh pas3/iesl 7 Ha OTAEIBHOM JIHCTE,C 00s13aTeNIbHOM 0TMETKOM B Y4eOHO# OubimoTeke.
4 PexoMmeHIyeTcs yKasbIBaTh He Gosiee 3-5 HCTOUHMKOB (¢ rpudamu).

23




8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI
1. Hayunas snextponHas 6ubnuoreka, http://elibrary.ru/

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOM 1JIs1 OCYILEeCTBJICHUS
0o0pa3oBaTeIbLHOIO NMpolecca No JUCHUIINHE

Haumenos
aHue
Buasbl yueOHol | cienuanu-
padoTbl 3UPOBAHH
IlepeyeHb OCHOBHOIO
(exnms, BIX
Ne o0opynoBanms (B T.4. ayHO-,
HanmeHnoBaHMe TeMbl NMPaKTHY. ayauTopu
n/n . BUJIEO-, TpaduiecKoe
3aHATHS, i,
COTIPOBOXICHUE)
CeMHUHAaPBHI, Ka0MHETOB
Jadopar.pab.) ,
Jabdoparop
Uil U mp.
JI, JIP Ka0. A 303 Buneoposnuku,
IIporpammMHBIE  cpencTBa
DOrDAMMEOI MIPE3CHTALNU
porp IBM, JIBT, KOMILIEKCHI,
JESATEIIBHOCTH
PyKOBOJCTBO IO 3KCILTyaTallUU.

10. Iepeyens MHPpOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX TPH OCYIIECTBICHUN
00pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE, BKJI0Yasi nepevyeHb NPOrpaMMHOro odecneyeHust
¥ HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM
10.1. Ilepeuerp HGOPMAIMOHHBIX TEXHOJIOTHI, UCIIOIB3YEMBIX IPU OCYIIECTBICHUN
00pa30BaTeNLHOrO MPOLECcca 110 JUCHUILTHHE’

Ilpu ocymecTBieHHH O00pa30BaTENBHOrO IpoIecca IO  JUCHUIUIMHE HCIIOJIBb3YIOTCS
cleayronre HPOPMAIMOHHBIE TEXHOIOTHH:

J UCTIONB30BAaHNE HA  3aHATHAX OJCKTPOHHBIX M3JaHMH  (YTEHHE JIEKIUH C
UCTIOJNIb30BaHUEM  CIIAHA-TIPE3CHTAIMi,  JJEKTPOHHOrO0  y4eOHOro  mocoOust),  BHOCO- U
ayauomMarepuaioB (depe3 MHTepHeT);

J OpraHM3anys B3auMOACUCTBHS C 00YYAIOUIMMHUCS OCPEACTBOM 3JIEKTPOHHOM MOYTHI U
CJ10 Moodle.

10.2. TlepeueHb MporpaMMHOTO oOecredeHus
- Exel, Electronics workbench, MathCAD, Matlab
10.3. TlepeueHp nH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
He ucnonb3yrorcs.

B mepedHe MOTYT OBITh yKa3aHbI TaKME MH()OPMAIMOHHBIE TEXHOJNOTHH, KaK MCIIOJb30BAHHE HA 3aHSATUAX SIEKTPOHHBIX M3/IaHUI (ITEHHE NEKIMH C
HCIIONBE30BaHUEM CIaiJ-Ipe3eHTali, dJIEKTPOHHOrO Kypca JeKIMil, rpaduueckux OOBEKTOB, BHJIEO- ayIHMo- MaTepuanoB (uepe3 HHTepHer),
BUPTYQJIbHBIX J1a0OpaTOpPHi, MPAKTHKYMOB), CIICHUAIH3HPOBAHHBIX M OQHCHBIX MPOrpamMM, MHQOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHH3anys B3aUMOJEHCTBUS ¢ 00yJaIOMUMUCS IOCPEICTBOM dIEKTPOHHOH MOYTH, popyMoB, IHTepHET-TpymI, CKallll, 9aTbl, BUACOKOH(EPEHIICBA3b,
KOMIIBIOTEPHOE TECTHPOBAHHE, IMCTAHIMOHHBIC 3aHATHS (OJIMMIIMAJABI, KOH(pepeHIUH), BeOWHap (CeMHHAp, OpraHM30BaHHBIM uepe3 HHTepHer),
HOJIFOTOBKA IIPOEKTOB CUCIIOIB30BAHNEM 3JIEKTPOHHOTO O(rca MM 000JI0UKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.B./1B.02.01 UndopManuoHHble TEXHOJIOTMH B JHEPreTUKE

YueOHbIi BueceHHble U3MEHEHUS IIpenonaBarenn [TpoToxoin 3acenanust
rox (®NO) BBIITYy CKAOLLEH
kadeapri(naTa,Homep),
®UO 3aB.kadenpoid,
HOJINCh

B mabnuye yrxazvieaemcs monvko xapaxmep usmenenull (Hanpumep, usMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ulu
memam, CpeoCcme NPOMENCYMOUHO20 KOHMPOs) C yKazauuem NYHKmo8 paboueti npocpammel. Camo codepoicanue
UBMEHeHULl OPOPMASAEMCS NPUTOANCEHUEM NO CKBOZHOU HYMePayUlL.
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