MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHU S POCCUMCKOM
OEJIEPALIMN
(benepanbHOE TOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICILIEr0 00pa3oBaHUs
«TonpATTUHCKUN TOCYJaPCTBEHHBIN YHUBEPCUTET)

2.1.8.2

(unOekc oucyuniuHol)

PABOYASA ITPOI'PAMMA JUCIUAIIJIMHbI

HNudopManuoHHBbIe H TeJJeKOMMYHHKAIMOHHbIE TEXHOJIOTHH B CHCTEMAaX 3J1eKTPOCHAOKEeHHUSI

(HaumeHnosaHue OUCYUNIUHbL)

O MPOTPaMMe aCITUPAHTYPHI
2.4.2 DJIeKTPOTEXHUYECKUE KOMIUIEKCHI U CHUCTEMBI

dopma o0ydeHus: OuHas
I'on Habopa: 2025
O6mras TpynoemkocTsb: 3 3E

Pacnpeneﬂenne YaCoB JUCHMIIIMHLBI IO CEMeCTpam

Cemectp 5
dopma KOHTPOJIA | 3a4eT Hroro
Buj 3ansiTuii
Jlexuuu 4 4
JlaGopatopHble 4 4

[IpakTrueckue

PykoBoIcTBO: KypcoBbIe paboThI (poekThl) / PI'P
ITpomexyTouHas aTTecTanus

KonTtakTHas pabdora 8 8

CamocrosTenbHas pabora 100 100

KoHTpoas

Hroro 108 108
AOKYMEHT MOAMNUCAH

QNEKTPOHHOWM NOAMUCKHIO

Ceptudukat: 733F7000F6B17EB54B77D3BED60E29DB
Bnapeneu: BaxHuHa Bepa BacunbeBHa
[HevictBuTeneH: ¢ 25.09.2024 po 19.06.2039




Pabouyro nmporpammy coctaBuii(u):
npodeccop kaenpbl «IEKTPOCHAOKEHNE U AIEKTPOTEXHUKAy, Ipodeccop, 1.T.H., Baxuuna B.B.

(0ondicnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PeuenzupoBanue paboyueii mporpaMMbl TUCHUTUIHHBL:

v OtcyTcTBYET

Pentensenr

(Oondicnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)

Pabouas nmporpamma quciumuivHbel coctaBieHa Ha ocHoBaHuUd OI'T ot 20.10.2021 Ne 951
¥ y4eOHOTro IUTaHa IO MporpamMme acmupaHTypbl 2.4.2 DIEeKTPOTEXHUUYECKHE KOMIUJIEKCHI U CH-
CTEMBI

Cpok geiicTBus pado4eil MporpaMMbl JMCUUILTHHBI 10 «31» okTsa0psa 2029 r.

YTBEPXIEHO

Ha 3acenanuu xagenpsl
«ONEeKTPOCHAOKEHHE U ITEKTPOTEXHUKA»

(mporoxon 3acenanus Ne 3 ot «23» ceHts0pst 2024 1.).



1. Ileaib 0CBOEHUA TUCHUILIHHBI

Lesnb OCBOGHUS AMCIUIUIMHBI — - TIOJTOTOBUTH ACIIMPAHTa K CAMOCTOSTEILHOMY pellie-
HUIO HH)KCHEPHO - UCCIIEIOBATEIbCKUX 3a7ad B 00J1aCTH JICKTPOTEXHUKH HA OCHOBE M3y4YCHHUS
COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH, CTPYKTYpPhl U (YHKIMOHWPOBAHUS BBIYHCIIH-
TEJIBHBIX CUCTEM; NMPO(ECCHOHATLHOE OCBOCHUE NPAKTUYECKUX HABBIKOB Pa0OTHI B KOMIIBIOTEP-
HO - TEJICKOMMYHHUKAIIMOHHBIX CHCTEMaX, MPUMEHSAEMBIX B 3ajadax YIPaBJICHUS CHUCTEM dJICK-
TPOCHAOKEHHUSI.

2. Mecto mucuumuinibl B cTpykrype OIIOII BO

HI/ICHI/IHHI/IHI)I " IIPpAaKTUKHU, HAa OCBOCHUU KOTOPBIX 6a3preTc51 JaHHasg AUCIHMIIJIMHA: 3Ha-
HUs, IMOJIYYCHHBIC aCllMpaHTaMU B PE3YJIbTAaTC OCBOCHUA 06p330BaTCHBHOﬁ porpaMmbl BbICIIIC-
Iro O6paSOBaHI/I$I BTOpPOI'0 YPOBHHA (Cl'IeI_[I/IaJ'II/ITeT, MarHCTpaTypa), da TAaKKC JUCHMUIIIMHBI IIPO-
T'paMMBbI aClTUPAHTYPbI 2.4.2. BHCKTpOTeXHI/I‘leCKI/IC KOMIIJICKCBI 1 CUCTCMBI: «HpaKTI/I‘leCKaﬂ MC-
TOAOJOI'usA HHCCGpTaHHOHHOﬁ pa6OTI>I)>, «MeToauKka MOCTaHOBKH M IMPOBCACHUA DKCIICPHUMCH-
Ta».

JIMCUMIUTMHBL U TPAKTUKH, A KOTOPBIX OCBOEHUE NAaHHOW NUCUHUIUIMHBI HEOOXOAUMO
KaK MpeauiecTByomiee: «IEeKTPOTEXHUUYECKHEe KOMIUIEKCHl U cHCTeMbl», «[IpakTuka mo moiny-
YeHUIO MPOGECCHOHANBHBIX YMEHHH M OmbiTa MPOGEeCCHOHAIbHOW IeSTENbHOCTH (HAYy4HO-
HCCJIEIOBATENIbCKAs TPAKTHKA)».



3. CTpyKTypa M coepKaHue IUCIUIINHbI

Monayasb (pa3aea)

Bun
yueOHoM
padoThI

HaunmMeHoBaHnue TeM 3aHATHH
(yueOHoOM padoThI)

Cemectp

Oo0bem,

Baniabl

HNHTepakTHB, 4.

DopMBbI TEKYLLEr0

KOHTPOJIA (HauMe-

HOBaHME OLICHOYHO-
r0 CpeacTBa)

Paznen 1
WudopmannoHHble U Te-
IIEKOMMYHHUKAITUOHHBIC
TEXHOJIOTUH, TPUMEHSIE-
Mbie B ACY-DnexTpo

Jlexk.

ABTOMaTU3UPOBAaHHBIE CUCTEMBI
YIIPaBJIEHHUS. Hwxnuit YPOBEHbB
ynpaieHuss — ACY TeXHOIOrMYecKux
mporecco (ACY  TII). Bepxuuit
YpOBEHb yIpaBICHUS — ACY
HpEeAPUATHS (ACVID). ACY
anekTpocHabxkeHus (ACY-DmekTpo).
TexHonornu nepenaum 1aHHbx. Kom-
nonentsl cetu (DTE, DCE-yctpoiicTsa).
[udposas u ananorosas cBsa3b. KaHnaibt
u muHUHU cBs3u. [IpoBoHbIe U Oecripo-
BOJIHBIE KaHabI cBsI3u. Cpefa nepenayu
nauubix B ACY-Dnektpo. PLC-
TEXHOJIOTHUS IEpeJaul JaHHbBIX.

Cp.

CamocTosATeNnbHOE N3y4eHHe TEOpeTude-
CKOTO MaTepuaia o yueOHuKaM 1
y4€OHBIM TTOCOOUSIM C TTOATOTOBKOM K
JICKIITMOHHBIM 3aHATUAM

20

Pazgemn 2

OYHKIWY U 331491
YIIPaBIICHUS CUCTEM
PIEKTPOCHAOKEHUSI U
0COOECHHOCTH MX aBTOMa-
TH3aLUU

Jlek.

OyHkuuu W 3amaun ynpasienuss COC.
Aromarusanus ynpasieHus COC.
[IpoMbliieHHbIE KOHTPOJIJIEPHI CPEACTB
aBTOMaTu3aluu. JlucTaHIIMOHHOE
ynpasienue. /ucneryepusanus
ynpasienust COC.

ABTOMaTH3UPOBAHHOE paboyee MECTO

KomMmiiekT oTueToB
o 1abopaToOpHBIM
paboTam




Moayas (pa3aen)

Bun
yueOHoit
padoTsbI

HanMeHoBanue TeM 3aHATHI
(y4eOHOI1 padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTHs, 4.

®opMbI TEKYLIETO

KOHTPOJIs1 (Haume-

HOBaHUeE OLIeHOYHO-
ro CpeacTBa)

nucneryepa. KontpomnepHsie cetu
(Fieldbus, Modbus u ap.). Texaomorus
Ethernet u ero o6opynoBanue.
Hcnonb30Banne mpoBOAHBIX
TEJIeKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
ACY-3Onekrtpo. [IpomblilieHHbIE cETH
(Ethernet TCP/IP). O630p SCADA-
cuctem. [Iporpammuoe obecrieuenue
SCADA-cucrem. IIpumeps! peanuzanuun
s COC. OPC-texHoiioruu,
npuMensaemble B ACY-Onekrpo. OPC-
CepBepHI — amnmapaTHasi U MporpaMMHast
4acTh, UCIIONIb3yeMasl B 3a/1a4ax
ynpasnenust COC. ['nobanbHbIe ceTeBble
texHosnoruu B ACY-2nekTpo.
OnTuueckue, OeCIpPOBOIHBIEC U
CIIyTHUKOBBIE KaHaJbl cBA3U B ACY -
Onekrtpo. [Ipumenenne HHTEpHET-
TEXHOJIOTUH JJIA pelIeHUs 3a/1a4
apromatuzauu COC

CamocTosITenbHOE U3y4YeHHE TeOpeTHYEe-
CKOTO MaTepHaja no y4ieOHuKam u
y4eOHBIM TOCOOHSIM C TTOJTOTOBKON K
JIEKIIMOHHBIM 3aHATHUSAM (TIOATOTOBKA
oT4YeTa K JIabopaTtopHoii pabore)

Paznen 3
CoBpemenHble nHpOp-

JIa0.

AmnmnapatHoe obecrieuenune KTC «nep-
rusi+» U paboTa B JeicTBYOIIEH MOIeIH

Ortuer no nabopa-

[ropHO# paboTe




Moayas (pa3aen)

Bun
yueOHoit
padoTsbI

HanMeHoBanue TeM 3aHATHI
(y4eOHOI1 padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTHs, 4.

®opMbI TEKYLIETO

KOHTPOJIs1 (Haume-

HOBaHUeE OLIeHOYHO-
ro CpeacTBa)

MaI[MOHHBIE TEXHOJIOTUU
ydeTa 3JIEKTPOIHEPTUH U
PHEPrOHOCUTEINEH B CH-

CTeMax 3JIEKTPOCHA0XKe-

HMA

ANNC KYD

JIao.

CrpykTtypa 6a30BOro MporpaMMHOIO
obecnieueHus «DHeprusi+» v.6.2

Otyet o abopa-
TOpPHOM paboTe

Cp.

CamocrosTenbHOE U3yUYeHHUE
TEOPETHYECKOT0 MaTepHaja mo
y4eOHHUKaM U y4eOHBIM TOCOOUSIM ¢
MOJIrOTOBKOH K JTaDOpaTOpHBIM
3aHATHAM (IIOJrOTOBKA OTYETA K
nabopaTopHOU padboTe)

20

CaMocToATeIbHOE N3YUYEeHUE TEOPETH-
YeCcKOro Marepuasa o yueOHuKam u
y4eOHBIM TOCOOUSM C TIOJITOTOBKOM K
MIPOMEKYTOUHOM aTTeCTalluu

40

ITA

Cpaua 3auera

Hroro:

108




4. O0pa3oBaTe/ibHbI€ TEXHOJIOTUH

Jljig OlleHKU 3HAaHUM, YMEHHS U YPOBHS Mpo¢eCcCHOHANbHBIX KOMIETEHIINH, TpuodpeTa-
€MBIX BBIITYCKHUKOM B IPOLIECCE U3YUEHUS AUCHMILTUHBI «DIEKTPOTEXHUYECKHUE KOMILIEKCHI U
CUCTEMBI», UCTIOIb3YIOTCSI TEXHOJIOTUHU TPATUIIMOHHOTO O0yUYCHHUS:

- JICKIUU;

- n1abopatopHble paboThl, BHINOJIHEHUE KOTOPBIX MO3BOJIUT 00Y4arOIIUMCS yriIyOUTh, pac-
HIMPUTH, JETAU3UPOBATh 3HAHUS, MOJyYEHHBIE HA JIEKIUU B 00001IeHHONH Qopme, U BrIpado-
TaTh HaBBIKH MPOPECCUOHANBHOMN AEITeIbHOCTH;

- UHJAMBUAYaJIbHbIE U T'PYMNIOBBIE KOHCYJIbTAIIMHM MO TEOPETHUYECKUM M MPAKTUYECKH BO-
mpocam Kypca;

- IPOBEACHHUE PA3IUYHBIX (DOPM CAMOCTOATEIHHONU pabOThI, KOTOpAasi BKIIOYAET MOJOTOB-
KY K JICKIIMOHHBIM U JIaOOpaTOPHBIM 3aHATHUSM, [TOATOTOBKY pedepara U ero mpe3eHTaluu K 3a-
HIUTE.

5. Meroauyeckue yKa3aHus 10 OCBOCHHUIO TUCHMILIHHBI

5.1. O6yuarommMcss He0OOXOAUMO O3HAKOMUTBCS: C COAEp)KaHUEM paboudell mporpaMMel
mucuuiuineel (nanee — PITJI), ¢ wensiMu 1 3ajauamMul JUCLUIUIMHBL, €€ CBSI3IMU C IPYTUMH JHUC-
LUIUIMHAMHU 00pa30BaTeIbHOM MPOrpaMMbl, METOJUYECKUMH pa3paboTKaMy MO JaHHOM TUCLH-
IUIMHE.

5.2. MeToau4eckue yKa3aHus M0 MOATOTOBKE K JICKIIMOHHBIM 3aHATHM.

B xozxe nexnuii paccMaTpuBarOTCsl OCHOBHBIE IIOHATHS TEM, CBSI3aHHBIE C HUMHU TEOPETH-
YeCKHe M MpPaKTUYecKHe MpoOJeMbl, Aal0TCA PEKOMEHJAMU JAJIsl CaMOCTOATENbHOM paboThl U
HOJArOTOBKE K MPAKTUYECKUM 3aHATUAM. [1o3TOMy M3yueHHe AMCUUIUIMHBI TpeOyeT cucTeMaTh-
YEeCKOTr0 M IOCIIEN0BATENBHOIO HAKOIIJIEHHS 3HAaHUH, CJIEJ0BATEIbHO, IIPOIYCKH OTACIBHBIX TEM
HE TO3BOJISIOT TIIYOOKO OCBOMTH mpeamer. OOyyaronmmces nepea ouepeiHoi nekuuen Heooxo-
JUMO IPOCMOTPETH/IIOBTOPUTH MaTepuaibl npeapiaymieil jekuuu. [Ipu 3aTpyaHeHHsX B BOC-
OPUATUU MaTepHuaa CleqyeT oOpaTUTbCS K OCHOBHBIM JIMTEpaTypHbIM HMCTOYHMKaM. [lo 3ana-
HUIO NpenojaBarest 00yJaroIuics T0KeH MOAroTOBUTh pedepat 1o npeiaraeMoil Teme.

5.3. Meroanyeckue yka3aHus 10 MOJArOTOBKE K J1a00paTOPHBIM 3aHATHUSM.

B xozme nmabopaTopHBIX 3aHATHI yriTyONsIOTCs, PaCIIMPSIOTCS U 3aKPETISIOTCS 3HAHUS
o0yJaromuxcs Mo caeIyIoLUM BOIpocaM: MOKOJIEHUsI aBTOMAaTU3UPOBaHHBIX MH()OPMAIIMOHHO-
U3MEPUTENIbHBIX CUCTEM KoMMepdeckoro ydéra snekrtposHeprun (AUMC KVYD3); uncTpymen-
TajlbHOE o0ecreyeHue JokanbHOU U pactpenenénHon AUMC KY3J; apxutekrypa nporpaMmMHO-
ro obecnieuenns AUMC KVYD3; kiuneHT-cepBepHas apxuTekTypa. Ha mabopaTOpHBIX 3aHATHAX
pa3BUBAIOTCS CIIOCOOHOCTH HCIIOJIb30BaTh COBpPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJIOTHH,
yIpaBisATh MHPOpPMalMEH C NMPUMEHEHHEM NPUKIAJHBIX MPOrpamMM; HCIOJIb30BaTh CETEBbIC
KOMITbIOTEpPHBIE TEXHOJIOTUH, 0a3bl JaHHBIX M MaKEeThl MPUKIIAJAHBIX MPOAYKTOB. [Ipy moaroros-
K€ K JJa0OpaTOPHBIM 3aHATHAM KaXKAbIi 00yJarOIIUNACS TOJIKEH:

— U3yYUTh PEKOMEHJ0BAHHYIO JINTEPATYPY;

— U3yYUTh MaTepUaJIbl JIEKIIH;

— U3YYUTH MOPSIOK BBIIIOJIHEHHUS 1a00paTOpHOM paboTHI;

— 0(OopMHUTH OTUET 10 JabopaTopHOil padoTe;

— OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

B npouecce moAroToBku K 1a00paTOPHBIM 3aHATHSIM OOYYaIOIIMECs MOTYT BOCIOJb30-
BaThCsl KOHCY/IbTALUAMH MTPENOJaBaTENs.

5.4. CamocTtosiTenpHas paboTa BKIIOYAET B ce0s BHIIOIHEHUE PA3JIMYHOTO POJA 3a/laHHM
U CaMOCTOSITENIbHOE U3yYCHHE TEOPETUUECKOT0 MaTepHaa 1o yueOHUKaM 1 y4eOHbIM IOCOOHSIM
C MOJITOTOBKOH K JIaOOpaTOpHBIM 3aHATHUSAM U HamucaHnueM pedepara. KoHTposb camocToaTenb-
HOU paboThl 00YYAIOLIMXCS HAJ MIPOrpaMMO Kypca OCYIIECTBIISETCS B XO€ MPAaKTUYECKUX 3a-



HATUHN (YCTHBIA OMpPOC, pelleHue 3ajay, MyOJUYHOEe BBICTYIUIEHHE C JTOKJIAaJI0M MO BbIOpaHHOU
TeMe, TECTUPOBAHUE).

6. OneHo4HbBIE CPeACTBA

6.1. TunoBble 3a1aHNs WIH MHbIE MAaTePHUAJIbl, HEOOXOAUMBbIE JJIS1 TEKYyIIero KOH-
TPOJIsi MO JucHUIIUHEe «MeToabl MAaTeMAaTH4eCKOro MOJAeJTHPOBAHUS IJIEeKTPOTeXHUYe-
CKHX CHCTEM»

6.1.1 KoMIuieKT 0TY€TOB 110 JIA00PaTOPHBIM padoTam

1. JTaboparopnas pabora Ne 1. AnmapatHoe obecnieuenue KTC «OnHeprusa+» wu pabora B
nerctByronien mogenu AUNUC KYD3;

dopma otuera no JaboparopHoii padore Nel

OT4er AOMKEH CONepKaTh:
TUTYNBHBIN JTUCT.
Bapuanr 3ananus.
Llenas paboTHI.
KpaTkue TeopeTuueckue CBEACHHUS.
CrpykrypHas cxema aeiictByromeit mogenn KTC «Oueprus+». Onucanue, Ha3Haye-
HUS ¥ TEXHUYECKUE XapPaKTEPUCTUKH BCEX YCTPOICTB MOJENU «DHEPTUSIH.
Pe3ynbrarel u3MepeHuit 1 BBIXOIHBIE OTUETHI.
AHanu3 pe3ynbTaToB U BBIBOJBI IO paboTe.

NhABD -

=~ o

2. JlaGopatopnas pabGora Ne 2. CrpykTypa 06a30BOro MpOrpaMMHOIO oOecredyeHus
«QHeprus+» v.6.2;
®dopma ortyera 1o saboparopHoi padore Ne2
OTuer KOKEH CONEPKaTh:
1. TUTYNBHBINA JINCT.
2. BapuaHnr 3anaHusl.
3. Llens paboTshl.
4. Kparkue TeopeTH4eCKHE CBECHMUS.
5. IlopsitoK BBINOJHEHUS PAOOTHI.
6. Pe3ynpraTel H3MEpEHUI U BBIXOIHBIE OTYETHI.
7. AHanu3 pe3yabTaToOB U BBIBOBI 11O paboTe.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHUS

B navane naGopaTtopHoro npakTUKyMa MperoiaBaTelb JOKEH IPOBECTH BBOAHOE 3aHs-
THE, Ha KOTOPOM JI0 CTYI€HTOB JOBOJIUTCS CIIEIYIOLIEE:

- poJib, MECTO M 3HaUYeHHUE Ja0OPATOPHOTO MPAKTHKyMa B MPOLECCe M3yUECHUs TAaHHON
JMCLUTUIMHBI,

- 00beM J1abopaTOPHOrO MPAKTUKYMa, MOPSAA0K MOJTOTOBKH K paboTaM M UX BBIIOJIHE-
HUSI, COCTaBJIEHUS OTYETA 10 JJAOOpaTOPHOH paboTe, 3alIUThI pe3yIbTaTOB PadoThI;

- YCJIOBUS TIOJTYYEHHS] OTMETKHU «3a4TEHO» 10 TaOOpaTOPHOMY IPAKTUKYMY;

- IpaBUJIa TEXHUKU OE30MaCHOCTH MpH padoTe B 1abOpaTOpHH.

[Tpr HEOOXOIMMOCTH Ha BBOJHOM 3aHSITUU MOTYT OCBEUIAThCS M APYrHe BOIPOCHI, CIIO-
COOCTBYIOIIIME MOBBIEHUIO 3()(HEKTUBHOCTH MpOBeieH s 3aHATUi. JlabopaTOpHBI MpakTUKYM
BKJIIOYAET CBSA3aHHBIE MEXAY COOOH paloThl, BHIIOJHEHUE MOCIENYIOEH paboThl 0e3 mpesibl-
nymei He pomyckaercs. [Ipu BbImonHeHUM J1a0OpaTOpHBIX paboT oOywaromuiicss o0s3aH 10
Hayana paboThl 03HAKOMUTCS ¢ TEOPETHUECKUMH BOIIPOCAMH IO PEKOMEHIOBAHHOW JTUTEpaType
U M3JI0)KEHHBIM B METOJIMYECKUX YKA3aHUSAX MaTepualiaM.



DKCepUMEHTAIbHO-TIPaKTUYECKasl 4acTh J1a00OpaTOpHOM pabOThl CUUTAETCS 3aBEpILECH-
HOI 1OCJIe BBIMOJIHEHHs BCEro 00beMa padoT, MPUBEACHHBIX B METOJIUYECKUX YKa3aHUSX.

[Ipu odopmiennn oTtdera 1o aboparopHO paboTe, B 00mIeM ciay4ae, TOJDKHBI OBITh
MIPEJICTaBJICHBI B YKa3aHHOW MOCIIEI0BATEIBHOCTH CIEAYIONINE Pa3/IeIibl:

1. TUTYnbHBIN JTUCT.

2. Bapuanr 3aganus.

3. e paboTHI.

4. Kpatkue TeOpeTUYeCKUEe CBEICHUS.

5. ITopsiaoK BBIMOTHEHUS PAOOTHI.

6. Pe3ynpTaThl U3MEpEHUN U BBIXOJHBIE OTYETHI.
7. AHanu3 pe3ylibTaToB U BHIBOJBI MO paboTe.

[Tpu HeoOXOoIMMOCTH JOIyCKaeTcss KOPPEKTUPOBKA HA3BAaHUN U COJIEP)KaHUS pa3/iesioB
OTYeTa, B COOTBETCTBUU C METOJAMUYECKUMHU yKa3aHUSIMU K J1a00opaTopHOii paboTe.

Paznenst 1-5 odopmisioress 00ydaromumMcs pu MOATOTOBKE K BBIMOJIHEHUIO J1abopaTop-
HO paboTsl. [Tomyuaembie B xo/e 1ab0opaTopHOil paboThl pe3ynbTaThl GUKCUPYIOTCS B 6 pa3je-
ne otuera. CaMOCTOSTENbHO 00pabOTaHHbBIE Pe3yNbTaThl SIKCIIEPUMEHTA, aHAIIU3 PE3yIbTaTOB U
BBIBOJIBI 110 paboTe 0OpMIISIOTCS B pa3jiene 7 oT4era.

JlaboparopHas paboTa 3anuiaeTcss 00y4aronuMcsl HHINBUYaIbHO TOCTIE BBHITOTHEHUS
JKCIIEPUMEHTAILHO-TIPAKTUYECKOM YacTH B OJTHOM 00beMe. Dopma 3aliuThl periaMeHTHPYeTCs
METOJUYECKUMH YKa3aHUsMH K JiabopaTopHoii pabote. B mpormecce 3amuThl oOyuarouiuiics
JTOJIKEH:

- MPOJIEMOHCTPUPOBATH 3HAHHWE METOJIUKH BBITIOJHEHUS pabOThl U 00OPYAOBaHUs, HC-
MOJIb3yeMOro B paboTe;

- YMETb UHTEPIPETUPOBATH MOTYUCHHBIE B MPOIIECCE BHITOTHEHHS padOThI pe3yabTaThl.

Kputepun onenkn:

- OTMETKa «3a4TE€HO» BBHICTABISETCS 00YyJarOMIeMycsi, €Cii 00yJalOUIMNCS BBIOTHUI H
3alIMTHII B CPOK JIAOOPATOPHYIO padoTy.

- OTMETKa «HE 3a4TEHO», €CIH OOYUYArOIMICs HE BBHIMOIHIII WM HE 3aIUTHI B CPOK JIa-
OopatopHylo padoTy.



6.2. OneHOYHbIE CPEACTBA ISl IPOMEKYTOYHON aTTECTAUMM 110 UTOraM OCBOCHUS

JUCHHUILTHHBI

6.2.1. Bonnpochl K IPOMEKYTOYHOM aTTeCTAIMHU

Cemectp 5
Ne Bomnpocsl k 3a4ety
n/n

1 | O0bekT u cyOBeKT ynpasieHus. Mepapxus ynpaBiieHus.

2 | ABTomaru3upoBaHHbIe cucTembl yrpapienus (ACY). HwkHuil ypoBeHb yIIpaBICHUS —
ACY Texnonmornueckux nporecco (ACY TII). Bepxuuii ypoBeHs ynpasienus — ACY
npeanpusitus (ACYII).

3 | ACY snekrpocHabxkenus (ACY-DnekTpo).

4 | Hudposas u ananorosas cBs3b. Kanansl u n1uHuu cBsa3u. [IpoBoanble U OeCIIpOBOAHBIE
kaHaibl cBs3u. Cpena nepenaund naHHbix B ACY-Onektpo. PLC-TexHonorus nepenadu
JTAHHBIX.

5 | Knaccudukanus u apXuTeKkTypa BEIUMCIUTEIbHBIX ceTeill. JIokanbHble U r1o0aabHbIe ce-
TU. MeTo/bl IOCTyNA K CpeJie Mepeayu TaHHbIX.

6 CereBble nHTEpQEICH U CITY>KOBI. DTaNOHHAs MOJIENb B3auMoeicTBus ceteit OSL.

7 | ®yHKIMU ¥ Ha3HAYEHUE YPOBHEW ceTeBoil Moaenu. KoMMyHHKaIIMOHHAs anmaparypa u
ypoBHH OSI (B ACY u ACY-Dnektpo).

8 | IIporokomnsl IP, TCP u UDP — nHa3Hauenue u ¢popmatsl 3aroiaoBkoB. Cinyx06a nmén DNS.
Komanas! cocrostaus cetu ipconfig, nslookup, ping. Tunst agpecos xocra (MAC, IP,
DNS-nums).

9 | ®ynkuuu u 3agaun ynpasiueHus COC. ABromarn3anysi ynpasiaeHUs Ha IPEANIPUATHH.

10 | Obecneuenne ACY npeanpustus (3Heproodobekta). Ciyx0a ri1aBHOTO SHEpreTUKa mpe/i-
npusTUs (3HEProoObEKTA).

11 | Cucrema cbopa nanusix u teneynpasierus (CATY). MukponpoueccopHble 1 KOHTPOJI-
JIEPHBIE CUCTEMBI HU30BOT'O YPOBHH.

12 | IIpoMbllIEHHBIE KOHTPOJUIEPHI CPEACTB aBTOMAaTU3aluU. JMCTaHIIMOHHOE yIIpaBICHHE.
Jucneruepusanus ynpasiaenus COC.

13 | Mcnonb3oBaHKe NPOBOJHBIX TEIEKOMMYHUKAIIMOHHBIX TeXHONOTH B ACY -OnekTpo.
[Tpombinenssie cetu (Ethernet TCP/IP).

14 | Cpennuii ypoBeHnsb ynpasienus - SCADA-cuctemsl, NOKoJIeHUs U pa3BuTHe. DyHKIUU U
3anaun SCADA-cepBepoB. 0630p SCADA-cucrem

15 | IIporpammuoe obecnieuenne SCADA-cuctem. [Ipumeps! peanuzamuu uis 00bEKTOB
DHEPrETHUKH.

16 | OPC-texHonoruu, npuMmensemsle B ACY-OnekTpo.

17 | Ontuyeckue, OecnpoBOJHBIE W CIYTHUKOBBIE KaHaibl cBs3M B ACY-Dnektpo.
ITpMeHEeHNEe MHTEPHET-TEXHOJIOTUH ISl pelieHus 3a1a4 apromatusanuu COC.

18 | ITokoneHus: aBTOMaTU3MPOBAHHBIX HHPOPMALMOHHO-U3MEPHUTEIbHBIX CUCTEM KOMMEpUe-
ckoro yuéra anekrpodneprun (AUNC KY D). Bunasl ceteBbix pemernii ACY-21eKTpo u
ACY-DHepro.

19 | Ctpykrypssle cxeMsl annapatHoi yactu AUMC KVO.

20 | CocraB obopynoBanusi ypoBHeil AMHWC. Cucrembl yuéra 3JEKTPOIHEPTHH B CEKTOpE
KKX - PLC-TexHOJIOTHSI U COTOBAs CBS3b.

21 | UnTepdeiicsl U3MEpUTETHHBIX KaHAJIOB M KaHAJIOB CBSA3U. Pe3epBUpoBaHUE KaHAJIOB CBS-
3u. becipoBonnbie kanansl cBsizu AUMC KV D.

22 | Oynkiun v 3agaun Y CI1JI. CepBucHoe 1 KOMMYHHUKAIMOHHOE obopynoBanne AUNC




Ne Bomnpocsl k 3a4ety
n/n
KVYD. Ilonnepxka eAMHOTO BpEMEHHU.

23 | Yposens UBK — ¢pynkiuu u 3agaun. [IpumMeHeHrE MUKPOTIPOIIECCOPHBIX CPEJICTB B
ANNC.

24 | Apxutekrtypa nporpammuoro obecrnieuenus AMMC KY3. OnepanmonHnas cuctema u
CVYB/. AnmunuctparuBHo-nucrerdepckas cucrema (AJ1C). IToaroroBka qaHHBIX TS
PBIHKA 3JIEKTPOIHEPTHH.

25 | Mogaenb ynpaBiieHHs JIEKTposHepreTukoil B Poccun u mupe. ONTOBBIN PHIHOK 3JIEKTPO-
SHEPruu U MOUTHOCTU. POSHUYHBIN PBIHOK 3J1eKTposHeprun. MHpacTpyKTypa pelHKa
(ATC, rerepupyroIIHe U CETEBbIC KOMITAHUH H JIP.).

26 | CyObeKTsl pplHKA 1eKTpodHeprun. CocTaB ONTOBOTO PhIHKA 3JIEKTPOIHEPTUU U MOIITHO-
ctu. PeiHOK MomHOCTEeH. PhiHOK KanuTanoB. CTpykTypa HHGOPMAIIMOHHBIX CBS3EH MEXK-
JIy Y4aCTHUKaMH ONTOBOTO PHIHKA AJIEKTPOIHEPTHH U MOIIIHOCTH.

27 | UuarerpupoBannas ACY ydera 3JIeKTPOIHEPTUU CYObEKTOB PhIHKA IEKTpOodHeprun. Po3-
HUYHBIN PBIHOK M €r0 CyOBeKThI. [ 'apaHTHPYIOMUN MOCTABIIUK.

28 | IHTepHET-TeXHOJIOTUH, MpUMeHsieMbIe B AnekTpodnepreruke 1 HOPOM (cuctema «B2B-
LleHTp»).

29 | OxoHomuueckas 3¢(HEeKTUBHOCTh BHEAPEHUSI HHPOPMAIIMOHHBIX U TEIEKOMMYHHKAI[UOH-
HBIX TEXHOJIOTHH B 3a/1a4ax yIpaBJICHUs CUCTEMaMH 3JIEKTPOCHAOKEHUS.

30 | [lepcekTUBBI pa3BUTHA U UCHIOIB30BaHUS HH()OPMALIMOHHBIX U TEJICKOMMYHHUKAIIMOH-
HBIX TEXHOJIOTHH B 3a/1a4ax yIpaBJICHUs CUCTEMaMH 3JIEKTPOCHAOKEHUS.

6.2.2. Kputepun 1 HOPMBbI OLICHKH
dopma npose-
Cemectp AeH . Kputepuu u HopMbI OLIEHKH
NPOMEKYTOYHOM
arTTecTaAlNH
5 3a4er OIIEHKA «3a4YTE€HO0» BBICTABISETCS 00Y-

YaoIEeMyCsl, €Clii 00yJaroLuiics u3-
JIOKWJI MaTepHUajl rpaMoOTHO, COZIEp-
’KaHHE OTBETa COOTBETCTBYET COJIEP-
YKaHHIO BOIIPOCA, TEMA BOIIPOCa MOJI-
HOCTBIO pacKpbITa

GBavyTCHO»

OLICHKA «HE 3aYTCHO) BBICTABIISCTCS
o0y4aromemMycs, €CIi 00yJaroIuics
HE PaCKpPbUI COJICPKAHUE BOIIPOCA UITH
OTKJIOHWJICS OT 33JTAHHOM TEMBI

«HEC 3a4YTCHO»




7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIIHOHHOE O0ecTeuyeHHue QU CIUTITHHbI

7.1. O0s13aTesibHAA JIUTEPATYPaA

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B
HAY4YHOH OM0-

Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEJIHN 3arsaBue (3aroJioBoK) I'oa m3panua Jmnorexe /
n/n MeTou4YecKoe mocooue,
HaumenoBanue
NPaKTUKYM, JP.) 3EC
1 Kazaxos B./I. MoaenupoBaHHe JIEKTPUUYECKUX CXEM. YyeOHoe nmocodue 2024 OBC
[TpuGopkI ¢ mporpaMMHBIM 0O€CTIeUeHUEM «NANIUM.
COM»
2 Pemmvunu b. U. NmMuTanmoHHOE MOACIIUPOBAHNE U CUCTEMBI | YUEOHO-TTPAKTHUUECKOE 2024 SBbC
YIIpaBJIEHUS nocobue «NANIUM.
COM»
3 | I'pamoB B. M., OBeukun I'. | KomnproTepHoe MOAENNpPOBaHKE VY4uebHuK 2023 9bC
B., OseukuH I1. B., Pynakos «ZNANIUM.
. B. COM»
7.2. lonoHUTEIBHAS JIUTEPATYPA
Tun (yueOHuK, yueOHOE KOHqusTBO "
HAy4HOI1 010-
Ne nocoodoue, yueoHo-
ABTOPBI, COCTABUTEIHN 3ariaBue (3aroJ10BOK) I'ox u3panus Juoreke /
n/n MeToAnYecKoe nmocooue,
HaumeHoBanue
NPaKTHKYM, AP.) 3EC
1 Pemmun b. 11 HmMuTaninoHHOe MOJIENIMPOBAaHUE U CUCTeMBI | YueOHoe mocobue 9bC
YIIPaBIICHUS 2019 «NANIUM.
COM»
2 | UBanos B. H. [IpuMeHeHne KOMIBIOTEPHBIX TEXHOJIOTUH | YueOHUK 2021 3BC «IPRbooks»

IIpH IPOCKTUPOBAHUU BJICKTPUUCCKHX CXCM




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B
HAY4YHOU OM0-

Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus Juorteke /
n/n MeTOoN4YecKoe nmocodue,
HaumenoBanmue
NPaKTHKYM, Jp.) 3EC
3 I'aBpunos A. H MoaenupoBaHue CUCTEM Y4eOHO-TTpaKTUIECKOe 2016 9BC «IPRbooks»
nocooue
5 | ba6énpimen C.B., MarepoB | MaTtematuueckue MeTobl U HHGOpMAIH- YyeOHoe nmocodue 2018 3BbC «IPRbooks»
E.H. OHHBIE TEXHOJIOTUU B HAYYHBIX HCCIIE/I0BA-
HUSX
6 | Tumoxun A. H. MoaenupoBaHue CUCTEM YIIPABICHHUS C YyeOHoe nmocobue OBC
npuMeHenueMm Matlab 2024 «NANIUM.

COM»




7.3. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «UH-

TEPHET»

Web of Science [DaekTpoHHBIIH pecypc] : MylIbTUIUCIUIUIMHAPHAS pedepaTuBHas Oa-

3a pmannbix. — Philadelphia: Clarivate Analitics, 2016. — Pexum pgoctyna
apps.webofknowledge.com. — 3arn. ¢ sxpana. — f3. pyc.,anri.;
Scopus [Dnekrponnslii pecypc] : pedeparuBHas ©6aza maHHBIX. — Netherlands:

Elsevier, 2004. — Pexxum noctyna : scopus.com. — 3ari. ¢ 9kpaHa. — f3. pyc., aHri.;

Elibrary [DnexTpoHHBII pecypc| : Hay4dHas 3JeKTpoHHas OubOnmoreka. — Mocksa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3ar. ¢ 3xpana. — S3. pyc., aHri.;

Springer Link [DnexkrponHnsiit pecypc] : [6a3a nannbix |.— Switzerland: SpringerNature,
1842. — Pexxum noctymna : link.springer.com. — 3ari. ¢ skpaHa. — 3. aHri.;

Science Direct [91eKTpoHHBINH pecypc]| : KOJUISKIIHS JICKTPOHHBIX KHUT H31aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum nocryma : sciencedirect.com. — 3ari. ¢
9KpaHa. — 3. anriL.;

Cambridge university press [DIeKTpOHHBIN pecypc] : KypHaIbI u3aarenbcTBa. — Cam-
bridge: Cambridge university press, 2018 . — Pexxum moctyna : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHQOpMAIHs : apXHB HAYYHBIX JKYp-
HaoB. — MockBa : HOUKOH, 2002. — Pexxum nocryma : neicon.ru/resources/archive. —
3ar. ¢ skpana. — f3. pyc., aHII.

7.4. IllepeyeHb NPOrpaMMHOro obecneyeHust

Ne HaumenoBanmue I1O PexBu3MTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JieficTBHS)
Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
1 WinPro 10 RUS Upgrd OLP NL Ac- CTBUS — OECCPOYHO;
dmce koHTpakT Ne 1653 ot 14.12.2018, cpok aeii-
CTBUSI — OECCPOUHO
Office Standard: norosop Ne 690 ot 19.05.2015, cpok neit-
2 | Office Stdandard 2013 Russian OLP CTBUS — OECCPOUHO
NL AcademicEdition
Axt n/m ot 21.07.09 (T'oc. Kontpakt 487 ot
3 | MathCAD 28.05.09), GeccpotHo
4 | MATLAB & Simulink ﬂOfOBOp Ne652/2014 ot 07.07.2014, cpok
JecTBHS - GECCPOUHO
5 | !porpammmoe obecneuenme k KTC | ) No654 o1 28.10.2005
«OHeprusg+»
CrnenuanpHOE MporpaMMHOE olecrie- n 6
6 | wenme x nabopaTopHbM cTeRzAM D32 pEeoCTaBICHO B COCTaBe JIabOpaTOPHOTO

CTEHJIa, CPOK JIeHCTBHSA - OECCPOUHO

H3-C-K




JICHUHA OﬁpaSOBaTeJH)HOI‘O nmpounecca mo IMCuuIJInHe

7.5. Onucanue MaTepI/IaJIbHO-TeXHI/I‘leCKOﬁ 6a31>1, H606XO[[I/IMOI7I AJIsE OCylmieCcTB-

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U

Ne | np. 00beKTOB 1Jis1 IPOBeAeHUA IPAKTHYe-
N IlepeyeHb OCHOBHOI'O 000PY10BAHMS
N/ | CKHUX M J1a00paTOPHBIX 3aHATHII, MOMeLIe-
HM JI CAMOCTOSAITEIbHOM padoThI 00Yy-
YAIMXCS (HOMep ayIUTOPHH)
VYyeOHast ayaAuTOpHst 1Sl IPOBEACHUS 3aHsI- IIpoexTop, sKpaH; CTOJI YYCHUYECKUI
THI JEKIIMOHHOTO TUMA. YueOHast ayaiuTopusi | (MOHOOJIOK) TBYXMECTHBIN, CTOJ y4e-
JUIS IPOBEJICHUS 3aHATUN CEMUHAPCKOIO TH- | HUYECKUH (MOHOOJIOK) TPEXMECTHBIH,
na. YueOHas ayIuTopus AJi1 KypcoBOro Ipo- | CTOJ MPEnoJaBaTeIbCKHil, CTYyJ Ipemno-
| | CKTHpOBAHUA (BBINOJIHEHHUS KYPCOBBIX pa- JIaBaTEJIbCKUM, JOCKa ayIuTOpHas,
00T). YueOHast ayTuTOpHs ISl IPOBEACHHUS 9KpaH, MPOEKTOP, KAITIO3HU.
IPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTA-
uui. YuebHas ayiuTopus 1Jis IPOBEACHUS
3aHSATUN TEKYILEro KOHTPOJISI U IPOMEKYTOU-
HOMl arrectanuu. (3-211)
JlabopaTtopust «dHEeprocOepekeHne U SHEPTo-
cOeperarolue TeXHOIorHmy. Yueonas ayau- | CTOIBI yICHHYCCKHE YETIPEXMECTHBIC,
TOpHS IS IPOBEICHUS 3aHATHI CEMHHAPCKO- | CTOJ MPEIOIaBaTeIbCKUM, CTYJI IIPero-
ro tuna. YueGHas ayquTOpHus Ul KypCOBOro | AaBaTENbCKHM, 10CKa ayIUTOpHas (Me-
5 | mpoeKTHpOBaHNs (BBITIOJIHEHUS KYPCOBBIX JI0Bast), KOMIIBIOTEPHBIE CTOJIBI, TAOOpa-
paboT). YuebHas ayMTOpHs JUI IPOBEACHUS | TOPHBIE CTEH/IBI, SKpaH MPOEKTOpa,
TPYIIOBBIX U HHIMBUAYAIbHBIX KOHCYIbTa- | IPOEKTOP, BBOJHON aBTOMAT DJIEKTPO-
uui. YuebHas aynuTopus Ui IPOBEICHUS SHEpruM, KOMIKIOTEp B cOOpe, TIpo-
3aHATHH TEKYIIEro KOHTPOIIA U MPOMEKYTOU- | \rpiiiijieHHbIIH KOMIIBIOTEp B cOOpe.
HOM aTTecTanuu.(2-610)
JlabopaTopus «MoaennupoBaHue dIEKTpruIe-
CKHMX CHUCTEM. BHYTpH3aBOICKOE IJIEKTPO-
CHa0KEeHUE U PEXKUMBIY.
Yque6Ha;1 ayJUTOPHS 71l IPOBEIACHMS 3aHs- KpaH, CTOJE YUCHHUECKHE TRYXMECT-
TUH CEMUHApPCKOro THUIA.
HbIe (MOHOOIIOK), CTOJI TIpenoaaBaTeNb-
VYyeOHast ayAUTOpHs 1151 KypCOBOT'O IIPOEK- . .
4 CKHM, CTYJ NPENoJaBaTeIbCKUi, T0CKa
TUPOBaHUSI (BBIMOJIHEHHS KypCOBBIX padoT).
L — (MapkepHasi), KOMIUIEKT THIIOBOTO JIa-
MOBBIX ¥ MH/IMBUTyaJIbHBIX KOHCYIbTAIIUH Goparoproro obopynosanns, IIK.
VYyeOHast ayAuTOpHst 1Sl MPOBEACHUS 3aHsI-
THH TEKYIIEro KOHTPOJISI U IPOMEKYTOUHON
arrectaruu. (3-210)
5 [Tomernenue a1 CaMOCTOSITEIBHONU PaOOTHI Crodb1, CTYJbS, KOMITBIOTEPHI
obOyuarommmxcs (I'-401)
6 [Tomernenue a1 CaMOCTOSITEIBHONU PaOOTHI Crodbl, CTYJbS, KOMITBIOTEPHI

obydaromuxcst (C-916)




		2025-06-09T15:24:01+0400
	Вахнина Вера Васильевна




