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AHHOTaUs

Hucuumnuna «Cucrembl 1U(GPOBON AUCHETYEPU3ALUU» BXOIUT B 00pa30BaTEIbHYIO
porpaMMy BBICIHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJIEHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

JucuumniuHa  He  ABIsSETCS  00sI3aTENIbHOM  MpPU  OCBOGHUU  0OydaromuMmcs
o0pa3oBaTeNbHON TMPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

I[IK-2  «CmocobGen  y4yacTBOBaThb B  HAy4YHBIX  HCCIEAOBAaHHSIX  OOBEKTOB
npodecCuOHANBbHOM e TEIIbHOCTI

[IK-5 «CnocobeH mpoBOIUTH aHAIW3 M KOHTPOJb IMapaMeTpoB M YCIOBUU pabOTHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopepxaHue AHUCLUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBA3aHHBIX C YCTPOICTBOM,
MOCTPOCHUEM U MPUHIUIOM pabOThl YCTPOWCTB JUCHETYEPU3ALUHN B 3JICKTPOIHEPTrEeTHUECKUX
CUCTEMAX.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpuBaeT cieayrompe ¢GopMbl OpraHU3alHNU
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe pabOThI, CAMOCTOSITEIbHAS PadoTa 00yJaromIerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAsl aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

llenpro TpenomaBaHusi TUCHUIUIMHBI  SIBISIETCS  (DOPMHpOBAHHE Y  OOyUYaIONIUXCS
po)eCCHOHANIBHBIX 3HAaHUM U yMeHuH B coorBeTcTBUU ¢ PI'OC BO c yuerom mpuMeHEHUs
COBPEMEHHBIX IHU(PPOBBIX TEXHOJIOTHMA B OOJACTH JHEPreTHKH, a TakKe 3HAKOMCTBO
0o0y4aromuxcsi ¢ aBTOMAaTH3WPOBAHHBIMH CHCTEMaMH YIIPaBJICHHUS B JJIEKTPOIHEPreTHUKE.
Hucuummna ¢opMupyeT y o0OOy4aromuxcs TOTOBHOCTh K HCIOJB30BAHUIO YCTPOWCTB
JTUCIIeTUepU3ail, H3ydeHHEe OCOOEHHOCTH €€ IMOCTPOCHHMsI, aJrOpUTMOB cOOpa NaHHBIX U
[IapaMETPOB CHUCTEMBI, MOMJESKAUX TUCHETUYEPCKOMY KOHTPOJIIO, a TaKXKe TEXHOJOTUU
JTUArHOCTHKH 3JIEKTPOOOOPYIOBAHHUS.

1.2. Jucumnnuna sBisercs (aKyabTaTUBHOW AMCHUIUIMHOW TIO  HANpaBlICHHUIO
00pasoBarenbHOM ITporpamMMsbl Beiciiero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pesysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETCHIMSIMH WM WX YacTaMHu. KoMneTeHIMN U MHAWKATOPhI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenp KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kox n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIIMH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU

[1K-2 Criocoben
y4acTBOBATh B HAYIHBIX

[TpodeccuonanpHbie | HCCIETOBAHUAX ITK-2.J1.1 ocymiectBiseT 00paboOTKy U aHAIH3
KOMITETCHIINH 00BEKTOB HAyYHO-TEXHUYECKON HHPOpMAIIH
npodeccuoHanbHOMI
NeSATETbHOCTH

[TK-5 Cnocoben
MIPOBOJUTH aHAIIN3 U
KOHTPOJIb IIAPAMETPOB U
[TpodeccuonanpHbie | ycioBUil pabOThI
KOMITETEeHIIUH OTJEJIbHBIX
KOMITOHEHTOB
AIIEKTPOIHEPTeTHUECKOM
CHCTEMBI

ITK-5./1.2 ananu3upyeT XxapakTep IpOTEeKaHuUs
MIEPEXOIHBIX IIPOLECCOB U YCTOMYNBOCTH
PEXKHUMOB AJIEKTPOIHEPTETUYECKON CUCTEMBI

2. Mecrto nucuuminHb B cTpykType OI1
JucuumnirHa MoxeT 6a3upoBaThcs Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00yJaloUMMUCS TPU
W3Y4YEHUU CIENYIOINX AUCIUIUIMH:
— DJIEKTpUUYECKUE U DJIEKTPOHHBIE aIllaparsl;
— OCHOBBI TEOPHH NTEPEXOIHBIX MTPOLIECCOB B JIEKTPUUECKUX CHCTEMAX;
— DJEKTPUUYECKNE CUCTEMBI U CETH;
— Cucrembl 1 METOJIbl HICKYCCTBEHHOI'O MHTEIIJIEKTA B 3JIEKTPOIHEPIreTHKE.

3HaHUs, TOJYYEHHbIE MpPU HM3YYCHUM MaTepuana JaHHOW JUCHMIUIMHBI, HMEIT Kak
CaMOCTOATENIbHOE 3HAYEHHME, TAK M BCIIOMOTaTEJIbHOE HCIIOJIb30BAHUE IPU ITPOXOKICHUU
MIPOU3BOACTBEHHOMN MPENIUTIIIOMHON MPAKTUKHA u MOJITOTOBKE BBIMTYCKHOM
KBTM(DUKAIIMOHHOU pabOThl, M U3yYSHHUH IPYTUX AUCIMUILIUH:

— DJEeKTPUYECKUE CTAHIIMU U MTOACTAHIINH;

— DHEeproycTaHOBKH Ha OCHOBE BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH.




3. O0BeM u TpyIOEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npakTudeckue/cemunapckue 3anatus (I13),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoi npoekt (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 52 52
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI AUCIUITITHHBL Jlexunn | 113 (C3)) - JIP KT CPC
ACTEL, meh (dac) (dac) (uac) (dac) (gac)
Cemectp 8
Paznen 1. O6mue Bonpockl JUCIeTYEpU3aluu U
OIIEPATHBHOTO yIPABJICHHS O0BEKTOB
ANEKTPOIHEPTETUKU
Tema 1.1. OCHOBHBIE MOJIOKECHUSI O TIEPEKITFOUCHHUSIX 2 2 15

B 3JICKTPUYECKUX CETSX.
Tema 1.2. IlpuHLIHIIBI, CTPYKTYpa U TEXHUUYECKHE
CpEeJCTBa IUCIETYEPCKOTO YIPaBJICHUsL.

Paznen 2. ®opmupoBanue Mojieseit SEKTPUIECKOM
cetu. UneHTndukanys u KOHTPOJIbh PEXKUMOB paOOTHI ) ) 15
3IEKTPUIECKOMN CETH.

Tewma 2.1. DopMupoBaHUE TOMOJIOTHH CETH.

Pa3znen 3. ABTOMaTH3UpPOBaHHBIE CHCTEMBI
JUCTIIETYEPCKOTO YIIPABICHUS

Tema 3.1. O6mas xapakrepuctuka ACJY, 3amaun u
(YHKIIHH yIIpaBIICHUSI. 2 2 10
Tewma 3.2. ABTOMaTU3UPOBaHHBIE CUCTEMBI
JUCTIETYEPCKOTO YIIPABIIEHUS PACIIPEIeINTENbHBIX
ceTel.




Pasnen 4. Cuctembl cOOpa TaHHBIX U OTMIEPATUBHOTO
JIMCTICTYEPCKOTO YIPaBICHHUS 2 2 6
Tewma 4.1. Apxurektrypa ACY TII

Pazgen 5. Ypasnenue 351€KTpo3HEpruei.
Tewma 5.1. IIpuHIUIB! yIIpaBIeHUS 3JIEKTPOIHEPTHEH. 2

Tema 5.2. ABTOMaTH4YeCKas pa3rpy3Ka CETH. i 6

YrpaBneHue Harpy3Koi.

Htoro B cemectpe: 10 10 52
Utoro 10 0 10 0 52

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarlolMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pa3/ielioB ¥ TeM JICKIIMOHHBIX 3aHSATHI TPUBEICHO B Ta0IUIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
Hassanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATUI
paszena
1 Pazpmen 1. O0mme BOnmpoCk! IUCTIETYESPHU3AIIH U OIIEPATUBHOTO YIPaBICHHS 00 BEKTOB
3JIEKTPOIHEPTETUKU
Tema 1.1. OcHOBHBIE TIOJIOKEHUS O TIEPEKITIOYECHUAX B AMEKTPUUECKUX CETAX.
Tema 1.2. ITpyHUMIBL, CTPYKTYpa U TEXHUYECKHUE CPEACTBA TUCIIETYEPCKOrO YIIPABICHHUS.
2 Paznen 2. ®opmupoBanue Mozenel anekTpudeckon cetn. MneHTndukaius 1 KOHTPOIb

PEXXUMOB pabOTHI ANEKTPUUECKOH CETH.
Tewma 2.1. ®opMupoBaHUE TONOJIOTHH CETH.

3 Pazgen 3. ABTOMAaTH3UpPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO YIPABICHUSA
Tewma 3.1. O6mas xapakrepuctuka AC/Y, 3amaun u QyHKINUN YIIpaBICHUS.
Tema 3.2. ABTOMaTH3UPOBAaHHBIE CUCTEMBI JUCTIETYEPCKOTO YIIPABICHUS
pacrpenenuTeIbHbIX CeTell.

4 Paznen 4. Cucremsl cOopa JaHHBIX U ONEPATUBHOTO JUCIIETYEPCKOTO yIIPaBICHHS
Tewma 4.1. Apxurektypa ACY TII
5 Pasznen 5. YipaBieHue 2J1€KTPOIHEPTHEN.

Tema 5.1. IlpuHUMIIBI yTIpaBACHUS 3JICKTPOIHEPTUEH.
Tema 5.2. ABTOMaTHUecKas pa3rpy3ka ceTH. YIIpaBJIEHUE Harpy3KOH.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

3 aux Ne
Ne | Tems! npakTuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasmerna
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero ’ ’ ’

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

‘ Ne ‘ HaumenoBanue 1abopatopHbIx paboT ’ TpynoemMkocTs, N3 Hux ’ Ne




/T (dac) MPaKTHYECKOM | pa3zerna
MOJTOTOBKU, | JAUCIUII
(dac) JINHBI
Cemectp 8
1 | JJaGoparopHsIii mpakTUKYM «TpeHaskephbl Ist 4 4 1
MOJTOTOBKU M O0YUEHHS TUCTIETYSPCKOTO
MePCOHAIIA SHEPTOCUCTEM
2 | Cosnanue y3na APM B tunosom SCADA T10 2 2 2
3 | Cosnmanue y3na npocreiinieii 00pabOTKH JaHHbIX B 2 2 3
turoBoM SCADA T10
4 | Ananu3a JaHHBIX SHEPrOMOTPEOICHUS 2 2 4
Bcero 10 10

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYpPCOBOH PabOThI

Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIuxcs

Bunsl camoctosiTensHON paboOThI U €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe /.
Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania
40 40
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13) 5 5
IToaroroBka kK MpoOMEXYTOUHOU ) )
atrecrauuu (I1A)
Bcero: 52 52

5. Ilepedyens yueOHO-METOIUYECKOTO OOECTICUCHUST IJIsi CAMOCTOATENLHON PabOTHI

00y4JaromuXxCcs Mo AUCHUTIITHHE (MOIYIIIO)

Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00YyYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN

[lepedyeHb neUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3IaHUI NMPUBEEH B Ta0IUIE 8.
Tabnuua 8— [lepeueHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

MIudp/
URL agpec

bubnuorpapuyeckas ccpuika

OnoImoTeEKE

KommuecTso 3k3eMIuIsipoB B

(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

ABTOMaTI/ISaI_II/ISI AUCTICTYCPCKOTO

y‘{e6HO-MCTO,Z[I/I‘{CCKI/IX MaTcpHraioB /

roc. yH-T. 2018 - 25.

YIPABJICHUS B DJICKTPOIHEPTETHKE: COOPHUK

ITpouenko IL.II. bnarosenienck Amypckuit




DIIEKTPOIHEPIreTUYECKUE CHUCTEMBI M CETH 18
[DnexkTpoHHBII pecypc]: yuebHoe mocobue /
B. ®. IIummnakos, O. f. Comenas, C. B.
Conensrii; C.-Iletep0. roc. yH-T a’pOKOCM.
NpUOOPOCTPOCHUSL. - DIJIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Uso-Bo I'YAIL 2017. - 127 c.

Poicun  A.B., Conémerii C.B., Conénas 5
0O.41. [lepexoiHbie TPOLIECC B JIEKTPUUECKUX
cucreMax: yueOHoe mocobue / CII6: I'VAII,
2020. - 52 c.

OCHOBBI  3JIEKTPOCHAOKECHHS 00BEKTOB 17
oTpacinu [DIJIEKTPOHHBIN pecypc]: ydeOHoe
nocodue / B. @. [lIumnakos, O. 5. ConeHas,
C. B. Conensni; C.-Ilerep6. roC. yH-T

aPOKOCM. TPUOOPOCTPOCHUS. - JIEKTPOH.
TexkcToBble AaH. - CIIO. : M3g-sBo T'YAIIL
2017. - 86 c.

I'epman-T"ankun C.I'. u np. /MoaensHOE -
MPOCKTUPOBAHUE DJIIEKTPOMEXAHUUECKUX
MEXaTPOHHBIX MOAYJIEH TBU)KCHUS B CPEJIC
SimInTech.// M: JIMK, 464 c. 2021r.

ABToMaTu3anus JMCIIETYEPCKOTO -
yIpaBJIEHUS B 3JEKTPOIHEPreTHKe: COOPHUK
y4eOHO-METOJUUECKUX MaTepHualoB /

[Ipouenko ILII. bnaroBemenck Amypckuit
roc. yH-T. 2018 - 25.

7. TlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TSJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUIUIAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dnexrponnas oudauorexa I'YAII

https://www.gost-r.com/ CrnipaBOYHbIC MaTEepUANIbl U HOPMATUBHBIE JOKYMEHTHI 110
ANEKTPUIECKUM CHCTEMaM.

https://profstandart.rosmintrud.ru | Bba3a npodeccroHanbHBIX CTaHIAPTOB

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpolecca MO0 AUCHUILINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOT0 obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

‘ Ne /1t ‘ Haunmenosanue

8



| SCADATIO

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )
MynpTuMeanitHas JEKUMOHHAS ayIUTOPHUS 21-21
[lepconanbHble KOMIBIOTEPHI € MIpeaycTaHOBICHHBIM [10 31-04
Smath Studio, SiminTech, SCADA IIO.

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIEHOYHBIX CpPEACTB I NPOBEIEHUS TPOMEKYTOYHOH aTTECTalluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bug HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET Crnincok BonpocoB k 1ud¢d.3auéry;
ITpuMepHBIii IepedeHb BOMPOCOB JUIsl TECTOB.

10.2. B kadecTBe KpUTEpUEB OICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOAYJBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TIPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJOXKCHUS C MPAKTUISCKOM
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0apHas KA PAKTED bop
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
p — YBA3BIBAET YCBOCHHBIE 3HAHUSA C IPAKTHYECKOW JEATEIBHOCTBIO
«3GauTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BIAJCET CUCTEMOW CIEMAIM3UPOBAHHBIX TOHITHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yHOBIIETBOPUTEIILHO .
— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
«GAYTCHO»
HaIPaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.
— o0yyaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— UCIHBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHMI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bomnpocs! (3agaun) ass 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa A
UHIMKaTopa
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabnuua 16 — Borpocs! st aud¢. 3auera
Kon
Ne n/m Ilepedens BonpocoB Wi 1udd. 3auera
P P At g UHJIMKaTopa
1 Yro mpencrasiser coboii rpaduk snexTpudeckoit Harpysku u | T1IK-2. /1.1
€ro BHUJIbI? IK-5.11.2

2 IlpuHIMIBL, CTPYKTYpaA U TEXHUYECKUE CPEJICTBA
JIACTIETYEPCKOTO YIIPABIICHHUS.

3 HopmanbHbIe U aBapuiHbBIE PEKUMBI YHEPTOCUCTEM.

4 PerynupoBaHr€ HOPMAJIbHBIX PEKUMOB B JHEPTOCUCTEMAX U
ANEKTPUUECKUX CETAX.

5 OyHKIMM U 33]1a41 JUCIIETYepa M0 YIpaBICHUIO
SHEPrONPEANPUITUEM.

2 Cxema ¥ 3Tanbl ONEPaTUBHOTO YIPABICHUS.

3 OmnepaTuBHbBIE COCTOSTHUSI 000PYAOBAHHUS.

4 Yto Takoe OnepaTUBHO AUCTIETIEPCKOE YIIPABICHHUE?

5 YeM onepaTuBHO AUCIETYEPCKOE YIIPABICHUE OTIMYAETCS OT
OTIEPATUBHO TEXHOJIOTHYECKOTO YIIPaBICHUs?
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6 Uto Takoe orepaTuBHbIE IEPETOBOPHI?
7 Uem orepaTUBHBIE IEPETOBOPHI OTINYAIOTCS OT
OTIEPATUBHBIX COOOIIECHUH?
8 TUNOBbIE CXEMBI ANEKTPUUECKUX COETUHEHUH.
9 Opranu3anus 1 NOpsI0K IIPOU3BOICTBA MEPEKITIOUCHHH B
AIIEKTPOYCTAHOBKAX.
10 Otnava onepaTUBHON KOMaH/IbI (PAaCIIOPSKECHHUS ).
11 CocraBiieHue onepaTuBHBIX OJAHKOB U MPOTPAMM.
12 JlelicTBUs nepcoHaNIa MPHU NPOU3BOJICTBE MEPEKITIOUCHHUH.
13 Yrto Takoe onepaTuBHO-IUCIETYEPCKOE YIIpaBiIeHUE?
14 Yem qucnetdyepckoe ynpaBiaeHUE OTIANYAETCS OT
JUCTAaHIIMOHHOTO YIPaBJIeHUs?
15 Cucremsl cO0opa JaHHBIX U ONEPATUBHOIO JUCIIETYEPCKOTIO
yIpaBiICHUS.
16 IlepBeiit ypoBens Apxutektypbl ACY TII.
17 Bropoii ypoBenb Apxutexktypsl ACY TII.
18 Tperuit yposenb Apxurekrypsl ACY TII.
19 Yetseptslil ypoBenb Apxurektypbl ACY TII.
20 Obmas Apxutexrypa ACY TII.
21 dopmMupoBaHUE TOMOJIOTHUH CETH.
22 OueHka COCTOSIHUSI CUCTEMBI 3JIEKTPOCHA0KEHUS B paMKax
JIMCIIETYEPCKOTO YIIPABICHMSL.
23 CornacoBaHM€ [TOKa3aHUN CUCTEM JUCIETYEPU3ALUU U
aBTOMaTH3alHH.
24 OnepaTuBHasI OLIEHKA HA/ISKHOCTH MEXKCUCTEMHBIX CBSI3EH
U pacrpeieIUTeNbHbIX CeTeH.

25 OmnepaTuBHAsI KOPPEKITUS PEKUMOB pabOThHI
JJIEKTPUUECKON CETH.
26 IIpuuuHb! aBapuil U OTKA30B.
27 OcHOBHBIE BH/IbI OIIMOOK MPU ONEPaTUBHBIX
NEPEKIIIOUEHUSX.
28 Co3nanue cucteM yrpasnenus Ha 6aze SCADA — cucrem
29 OyHKIMOHAIbHBIE XapaKTEPUCTUKU U BO3ZMOXKHOCTH
SCADA cucrem [uist ONEpaTUBHOTO AUCIIETYEPCKOTO
yIpaBJICHUS B JIEKTPOIHEPTreTHUKE
30 JleneHTpann3oBaHHas CUCTEMA YIIPaBJIEHUs IPOU3BOICTBOM
AIIEKTPOIHEPTUU
31 LlenTpanu3oBaHHas cUCTEMA YIIPABIEHUS IPOU3BOJICTBOM
AIIEKTPOIHEPTUU
32 KommnbrorepHas cuctema «COBETUHK IUCIIETYEPAY.
33 KoMnbIOTEpHBIE CUCTEMBI YIIPABIEHUS 3JIEKTPUUECKON
YacThIO SHEPrOOOBEKTOB.
34 Hemnonanku B paboTe TpaHCPOPMATOPOB, UX YCTPAHEHUS.
35 JleiicTBus epcoHana npu cpabaThIBAaHUU Ta30BOW 3aIUTHI
Tpanchopmaropa.
36 Ilepuoanueckre OCMOTPBI TpaHC(HOPMATOPOB.
37 YcnoBus BKIOYEHHs TpaHCPOPMATOPOB HA MapauIEIbHYIO
pabory.
38 TexHUKa onepanuii ¢ BBIKJIFOYATEIIIMH.
39 TpeGoBanus, NpeIbsABIIEMbIE K PA3bEAUHUTENSM C TOUKU
3pEeHUs ONEepPaTUBHOIO OOCTYKUBAHUSI.
40 OcMOTpHBI pa3beIMHUTENEH, OTJIETUTENECH,
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KOpPOTKO3aMBbIKaTENECH.

41 TexHMKa onepanuii ¢ pa3beIUHUTEISIMU U OTACIUTEISIMH.
42 Oobmas xapaktepuctuka ACIY, 3agaun u QyHKIIUN
yIpaBJIEHUS.

43 ABTOMaTH3MPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO
yIpaBIEHUS paclpeleIUTENbHbIX CETEH.

44 ABTOMATH3UPOBAHHBIE CUCTEMbI KOHTPOJIS U YIIPABICHUS
HHEPronoTpeOICHUEM.

45 Peructpanys aBapuiHBIX COOBITHIA U IMEPEXO0THBIX
IIPOLIECCOB.

43 IToka3zarenu, XxapaKTepHU3YIOIIUE UCITPABHOE COCTOSIHUE
AIIEKTPOIHEPTETUUECKOT0 000PYyI0BAHUS.

44 V3mepeHue TeMIiepatypbl 1 KOHTPOJIb HarpeBa KOHTAKTHBIX
COCIMHEHU.

45 IInanupoBaHKUe U AUCIIETYEPCKOE YIIPABICHUS MIPU
00CIyKUBaHUU JIEKTPOIHEPTrETUUECKUX OOBEKTOB.

46. OnepatuBHbIE OJTOKHUPOBKH.

46 JleiicTBust cpabaTpiBaHUH YCTpOHCTB P3A.

47 JleiicTBUSI IPU MCUE3HOBEHUU HANPSKEHUs HAa IpUOOpax
KOHTPOJISL.

48 OO1ue BOmpoCkl YIPaBIEeHUS U BEICHUS PEKUMOB PaOOTHI
B DHEPrOCHUCTEMBI.

49 OpraHu3aioHHast CTPYKTYpa JUCIIETYEPCKOTO YIPaBICHUS
SHEPrOCUCTEMOH.

50 CBs3b MKy aAMUHUCTPATUBHO-XO035ICTBEHHBIM U
OTIepaTUBHBIM YIIPABICHUEM.

51 OyHKIMU ¥ 3a1a4U AUCTIETYEPCKON CITY>KOBI, U CTPYKTypa
ee MOCTPOCHHUSI.

52 OcHOBHbIE TPEOOBaHUS K PEKUMY SHEPTOCUCTEMBI.

53 IIporuo3upoBanue rpauKoB Harpy3Ku S3HEPrOCUCTEMBI.
54 NudopmaiinoHHOE U METOIUYECKOE OOecrieueHne
OIEpaTUBHBIX 3a7a4 BEIACHUSI PEXKMMA YHEPTOCUCTEMBI.

55 Pa3paboTka onepaTuBHOM CXEMbI IHEPTOCUCTEMBI Ha
OCHOBE XapaKTEPHBIX Ipa(uKOB HArpy3KH.

56 YmpaBieHue HOpMaIbHBIM PEKUMOM JUTsl O0eCTieueHus
HaJIe)KHOCTH YHEPTOCHCTEMBI.

57 BeiBoJ 000py10BaHUSI B PEMOHT U KOHTPOJIb 32 €T0
PEMOHTOM.

58 OcHOBHbIE BH/IbI OIMOOK IIPH OMEPAaTUBHBIX
NEPEKIIIOUEHUSX.

59 OcHOBHbIE MEpPHI 10 NMPEAOTBPAILIEHUIO CUCTEMHBIX aBapui,
MOPSIOK MX JIMKBUAAIINU.

60 OOcny)xuBaHUE SHEPIOCUCTEM NTPOTUBOABAPUITHON
aBTOMAaTUKOM.

61 JleiicTBus onepaTUBHO-INUCIIETYEPCKOTO IEPCOHATIA TPU
JUKBUJIAIIUU CTAHJAPTHBIX aBAPUIHBIX CUTYyaIIUH.

62 KOMITBIOTEpPHBIE CUCTEMBI YITPABIEHUS AIEKTPUIECKON
YaCThIO SHEPrOOOBEKTOB.

63 CxeMa 1 3Tanbl ONEpaTUBHOTO YIIPABIICHHUS.

64 IIpoTuBoaBapuiiHbIe TPEHUPOBKU M paboTa Ha TpeHaxepax
ONepaTUBHO-TUCIIETUEPCKOTO MEPCOHAA.

65 3aaun yrpaBiieHUs] U BEJACHUS PEXKUMOB pabOTHI B
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HEProCUCTEMBI

66 OpraHu3alMoHHas CTPYKTypa AUCIIETYEPCKOIO YIPABICHUS
SHEPrOCUCTEMOM.

67 CBs3b MEXY aAMUHUCTPATUBHO-XO35IICTBEHHBIM U
OIEPATUBHBIM YIIPABICHUEM.

68 OyHKIMHU U 3a/1a41 JUCIIETYEPCKOM CITYKObI, U CTPYKTypa
ee MOCTPOEHMS.

69 OcHOBHbIE TPEOOBAHUS K PEXKUMY SHEPTOCUCTEMBI.

70 IIpornozupoBanue rpa)uKoB HArpy3Ku S3HEPrOCUCTEMBbI
71 YnpaBieHue HOpMaJbHBIM PEKUMOM JUIsl OOecrieueHust
HaJIe’KHOCTHU SHEPIOCUCTEMBI.

72 IlpuHUUIIBI yIpaBIEHUS 3JIEKTPOIHEPTUEH.

73 ABTOMaTHuECKas pa3rpy3Ka CeTH. Y paBiIeHUE HArpy3KOil.
74 O6ume nHPOPMAITMOHHBIE MOICTH
JJIEKTPOIHEPreTUYECKUX CUCTEMBI.

75 KOMMyHUKAllMOHHBIE CETEBBIE PELICHUS IS
pacnpenenuTeabHbIX cereid. 76 Mudopmarnmonnas
0€30MacHOCTb U IJIAHUPOBAHHE SHEPTOCUCTEM.

77 KOMIIBIOTEPHBIE CUCTEMBI YIIPABIIECHUS 3JIEKTPUIECKON
YaCThIO 3HEPrOOOBEKTOB.

78 Uro npencraBisieT co00i rpaduk AIEKTpHUECKON HArpy3Ku
U €10 BUOBI?

79 Lenu u 3a1a4u MPOTHO3UPOBAHUS TPaYUKOB
JJIEKTPUUECKOM HArpy3KH.

80 KakoB aJiropuT™M NpOrHO3MPOBAHUS CYyTOYHOTO Ipaduka
3JIEKTPUUECKON HArpy3Kku?

81 Llenu, 3a1a4u ¥ aNrOPUTM IIPOTHO3ZUPOBAHUS
3JIEKTPONOTPeOICHUS.

82 Kakum 00pa3oM yUHTHIBAIOTCS BHEIIHUE (PaKTOPHI IPH
IIPOrHO3UPOBAHUM?

83 Kakum 00pa3oM OCYIIECTBISIETCS ONepaTUBHAs OIlEHKa
HaJIe)KHOCTH MEXCHCTEMHBIX CBsI3€H 23 U paclpeaeaInuTeNbHbIX
ceren?

84 B ueM 3aKit0uyaroTCs pe3yabTaThl INITAHUPOBAHUS
AIIEKTPUYECKUX PEKUMOB?

85 dynkuuoHaneHble xapakrepucTuku SCADA — cucrem

86 B ueM 3akitouaeTcs cyTh Koppekiuu pexxuma ['9C?

87 Uro mpencrasnsieT coO0i nepapxmieckas CTpyKTypa
aBTOMATHU3UPOBAHHOW CUCTEMBI YIIPaBJICHHUS B
AIIEKTPOHEPreTuKe?

88 Uto nmpuHUMaeTcs 3a KpUTEpUil ONTHMHU3ALINY B
AIIEKTPOIHEPTETUYECKUX CUCTEMAX ?

89 dynkimoHanbHbIe BO3MOKHOCTH SCADA — cuctem

90 IIporpammuo-anmnapartssle miathopmsl SCADA — cuctem
91 I'padpraeckue BozmoxHOCTH SCADA — cucrem

92 ®Oynkuny gucneTyepa Mpyu NPOrHO3UPOBAHUH PEKUMOB.
93 @yHKIMK JUCIIETYEPOB HA PA3IUYHBIX YPOBHAX
MEPAPXUUECKON CTPYKTYPBI JIEKTPOIHEPTETUUECKON CUCTEMBI.
94 Dtanbl co3panus cucteM ynpasiieHus Ha 0aze SCADA —
CUCTEM

95 Ipenynpexaenus (Anapmbl) u coObiTust B SCADA —
CUCTEMAX
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IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCcoBOil paboThI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOJIHECHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTECTAallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB Il TECTOB

y Kon
Ne ni/mt [TpumepHBIii IepedeHb BOPOCOB ISl TECTOB
WHIAUKATOPA
1. BouiOpats npaBwibHbIH BapuaHt orBera. Yrto Takoe | [IK-2./1.1
ONepaTUBHO-TUCIIETYEPCKOE yIPaBjieHue? HK-5.71.2

A. Kommiekc Mep MO IEHTPAIM30BAaHHOMY YIPaBICHUIO
TEHEPUPYIOIIMMHA  YCTAaHOBKaMHM, OOBbEMaMH TEHEpaluu Hu
noTpeOIIeHus.

b. Kommiekc Mep mo pacmpeneiaecHU0 3JICKTPOCHAOKESHHUS
noTpeduteneit 1 U 2 KaTeropuu Il MOBBIIMICHHUS HAJIEKHOCTH
3JICKTPOCHAOKEHHUS.

B. Kommekc wMep 10 LEHTpaIu30BaHHOMY  YIIPABIICHUIO
TEXHOJOTHYESCKUMHU pexxuMamMu paboThl 00BEKTOB
3JICKTPOIHEPTETUKA U TMOTPEOUTENCH DIICKTPHUYECKOW SHEPIruH,
eclin 3TH 00BEKTHI i YCTPOMCTBA  BIMSIOT Ha
3JICKTPOIHEPIETHYCCKUN  PEeKUM  pabOThl  SHEPreTHYCCKOM
CHCTEMBI.

I. [elictBug  omepaTUBHO-IUCIIETYEPCKOTO TepcoHana,
HallpaBJIEHHbIE HA OTKJIFOUEHHUE aBAPUKHBIX YYACTKOB CETH.

2. BeiOpars mnpaBuiabHbIE  BapuaHT oTBera. Kakas neab
NPOrHO3MPOBAHMS JIeKTponoTpedeHus?
A. Tlopnepxka OajlaHca TeHEpalMu U TMOTPEOJCHUsT aKTUBHOU
MOII[HOCTH.
b. [lpenBunenne  3neKTponoTpeOleHus U Harpy3ku B
KOHKPETHO! (hopMe Ha BeCh EPUO]T YIPEKACHUS.
B. Omnenka mnorepp mnpu mnepegaud U TpaHchopMaluu
AIIEKTPOIHEPTUH B TEUCHUH TIEPHOJIa BPEMEHHU.
I'. DxoHOMMYECKHI pacdeT MOTEHIHATbHBIX 3aTpaT U MPHOBLIH
3a YKa3aHHBIN NIEPUOJI BPEMEHU.

3. BeiOpate npaBwibHBIH BapuaHT orBera. YTO0 Takoe
onepaTuBHas 0JIOKHPOBKA?
A. Asromarnyeckoe cpabareiBanue AIIB mocne aBapuiitHOro
OTKJIFOYEHUS.
b. Ilpouecc cpabaTeiBaHus anmmapaToB 3alUThI BO BpeMsl aBapUU.
B. /[leiictBusi omeparopa, HANpaBICHHBIA Ha OTKIIOYECHHE

y4acTKa CeTH JUIsl IPEAOTBPAIICHUS KaCKaJHbIX aBapuil.
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4.

I'. JlonoaHUTENbHOE CPENCTBO, MPEAOTBPAIIAIOIIEE BHIIOJIHEHNE
OIIMOOYHBIX ONepaluii ¢ KOMMYTAallMOHHBIMH ammaparaMud B
IIPOLIECCE BCEX NEPEKIIIOUEHUH B 3JIEKTPOYCTAHOBKAX.

Bei0paTh npaBuwiIbHBIA BapuaHT oTBeTa. UTo Takoe rpadux

JIEKTPUYECKOH HATPY3KHU?

5.

A. KpuBas, noka3sbiBaroiiasi 00beMbl TeHepaIlluu JIEKTPOIHEPTUN
3a OIpECICHHBINA TPOMEKYTOK BPEMEHHU.

b. Ilpsimas 3aBUCUMOCTb MEXJYy AaKTUBHOM M PEAKTUBHOMU
MOIIIHOCTBIO

B. KpuBas,  noxkaspiBaronjass  M3MEHEHUME  Harpy3ok  3a
ONPENIETICHHBIN MPOMEKYTOK BPEMEHH.

I. Kpusas, MOKAa3bIBAIOILAS Oynyiee noTpebIeHus
3JIEKTPOIHEPrUU 32 Yac.

BpiOpaTh mnpaBWJIbLHBIH BapuaHT oTBera. YTO0 Takoe

ABTOMATH3HPOBAHHBbIE CHCTEMBbI KOHTPOJsI H  yIpaBJIeHHUs!
IHepronoTpedeHuemM?

6.

A. KoMIUIeKC ~ TEXHMYECKMX M  INPOrpaMMHBIX  CPENCTB,
IIPEHA3HAYEHHBIX JUI OpraHU3allMM aBTOMAaTHUYECKOIO ydera
JJEKTPO’HEPIMM M aBTOMAaTU3UPOBAHHOIO  YIPABJICHUSA
IPOLIECCOM YHEPrONOTPEOIICHUS.

b. TexHuyeckne M HpOrpaMMHBIE CPEICTBA [UISl YIPABICHUS
TeHEPUPYIOLIUM 000pyI0BaHUEM.

B. KoMmiulekC TEXHMYECKMX M INPOTPAMMHBIX  CPEACTB,
IIPEIHA3HAYEHHBIX JJI OpPraHU3allMd aBTOMAaTUYECKOIro ydeTa
HIIEKTPOIHEPTHH.

I KoMmmiekc TEXHHYECKMX MW NPOrpPAMMHBIX  CPEICTB,
NpPEAHA3HAYEHHBbIX U1 OpraHMu3alud  aBTOMAaTHU4YECKOro
BKJIFOYEHUS Y OTKJIFOYEHUS HAarpy3KU

BblﬁpaTb BC€ IMpPaBUWJIBHLIC BapUHaHTBI OTBE€TA. Kakum

TpeﬁoBaHl/lﬂM HOJIZKHBI 0TBE€YATH 3JIEKTPUYCCKUE cern?

7.

A. HanexxHocCTb.

Bb. I'nGkocTh.

B. DxoHomuueckas 3pPeKTUBHOCTD.
I'. MuanMHU3aImst OTBETBICHUM.

BeiOpare Bce mnpaBWIBHbIE BapuaHThl oTBera. Kakme

YCTPOMCTBA NOBBIMIAKT Ka4eCTBO YJHEProcHadkeHus ?

A. bycrepsl.

b. Tpanchopmarops! Toka.

B. Peknoy3epsl.

I'. YerpoiicTBa pesieiHOM 3allUTHI.

BbiOpaTh nNpaBMIbHBII BapHaHT oOTBeTa. 3a4eM HYKHbI
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nepuoaAnMYecKue 0CMOTPbI TpanchopmaTopon?
A. 3amep CONpPOTUBJICHUSA HW3OJSIUMUA [JII CPaBHEHUA C
NaCMOPTHBIMU JAHHBIMH.
b. [1o3BossieT mpenynpeanTsb pa3inyHOTO poja MOBPEXKICHUS HE
TOJIEKO TpaHChopMaTopa, HO M JAPYTUX MOJKIIOYCHHBIX K HEMY
npuOOpPOB U YCTPOICTB.
B. 3amena macia.
I'. [TonkitoueHUEe HOBBIX TOTPEOHUTENCH.

9. BpIOpaTh NpaBWJIbHbII BapuaHT oTBeTa. UTO Takoe nmepBblii
ypoBeHb apxuTekTypsl ACY TII?
A. VYpoBeHb ¢u3MYECKOT0 O00OBEKTa, arperara, Ha KOTOPBIH
HallpaBJI€Ha aBTOMAaTU4ECKasl CUCTEMA YIIPABJICHUS.
b. YpoBeHb MpOMBIIIJIEHHOTO CEpBEpa, CETEBOr0 000PYAOBAHNUS,
YPOBEHBb OIIEPATOPCKUX U JUCIETYEPCKUX CTAHLIUM.
B. Oto ypoBens konTposnepos. [IJIK monydaer undopmaruio ¢
KOHTPOJIbHO-U3MEPUTEIBLHOTO 000pY/lOBaHUS M JATYUKOB O
COCTOSIHUM TEXHOJIOTMYECKOI'0 IIPOLEcca M BBIAAET KOMaHIBI
YIOpaBJIE€HUS, B COOTBETCTBUHM C  3alpPOrpaMMHUPOBAHHBIM
ITOPUTMOM YIIPaBJICHUS, HA UCIIOJIHUTEIIbHBIE MEXAHU3MBI.
I'. Yposenn JTaTYUKOB, A3MEPUTETBHBIX YCTPOWCTB,
KOHTPOJIUPYIOIIMX ~ YNPABIIEMBIE  IIApaMeTpbl, a  TaKkKe
VCIIOJIHUTEINIBHBIX YCTPOMCTB, BO3JCHCTBYIOUIMX Ha IApaMeETpPhI
npotiecca, Juisi IPUBEACHUE UX B COOTBETCTBUE C 33aJIaHUEM.

10. BoiOpaThs npaBWIbHBIA BapuaHT oTBeTa. CKOJBKO BCEro
ypoBHeii apxurektypsl ACY TII?
A. 4.
b. 3.
B. 2.
I'.5.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoau4deckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI
lenpt0o mpemogaBaHusi AUCHHUIUIMHBI  SBJISETCS (OPMHUPOBAHHE Y OOYYarOUMUXCS
mpoeCCHOHANIBHBIX 3HAaHUM U yMeHud B coorBeTcTBUU ¢ ®I'OC BO c yuerom mpumeHEHUs
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COBPEMEHHBIX IUPPOBBIX TEXHOJIOTMH B 00JaCTH HHEPreTUKH, a TaKKe 3HAKOMCTBO
0o0y4Jaromuxcsi C aBTOMaTHU3WPOBAHHBIMU CHCTEMaMH YIPABICHHUS B DJIEKTPOIHEPreTHKE.
Hucuummba ¢opMupyer y o0OOy4aromuxcs TOTOBHOCTh K HCIOJB30BAHUIO YCTPOWCTB
JTUCIIeTUepU3alii, H3ydeHHe OCOOEHHOCTH €€ IOCTPOCHHs, aJrOpUTMOB cOOpa NaHHBIX U
[IapaMeTPOB CHUCTEMBI, IOUICKAIUX JUCIIETYEPCKOMY KOHTPOJIIO, a TaKKe TEXHOJIOIUU
JTUArHOCTHKY 3JIEKTPOOOOPYIOBAHHUS.

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEeHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOM JIeKIMHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH oOsiacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMsble pe3yabTaThbl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENOJaBaTesIeM;

— pasBuTHEe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— MOsBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAaHUNH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAayKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
[IOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOI'O NOHMMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpykTypa mpenocTaBieHHs JIEKIMOHHOTO MaTepuayla MPOU3BOJUTCS COIVIACHO TEMaM
pa3zenoB AUCUMILIUHBL, IPEICTaBICHHBIM B Ta0uuLe 4.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabot

B xone BeimonHeHus 51a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

BrinonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUS MPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUIINHBI,

— 3aKpeIUIeHHEe, PA3BUTHE U JEeTalN3allds TEOPETUYECKUX 3HAHUMN, MOJYYEHHBIX Ha
JEKLUSX;

— TOoJy4YeHHe HOBOM MH(OpMAaLMH 110 U3y4aeMON AUCIUILIUHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

JlaboparopHas padora «Cozganue y3aa APM B tunosoM SCADA T10»

Lenp paGoThl: U3y4UTh TPUHIMI CO3/IaHUS CUCTEMbl MOHUTOPHUHTA, KOTOPasi COCTOUT U3
OJIHOTO y3JIla — aBTOMaTU3UpoBaHHOTO pabodero mecta (APM), ¢ ucronb30BaHHEM MEXaHU3Ma
aBronoctpoenus kaHaios B [IO TRACE MODE.

1. Cosnatps HOBHII TIpoekT B SCADA-cucteme, B nanaoM ciydae 3to [10 TRACE
MODE.

IlepeiiT B HABUraTOp MPOEKTA.

Br16path cozmanue y3na «RTM»

B rpynne «Kananb» co3/1aTh KOMIOHEHT «DKpaH»

Coznate OJIOK CTAaTHYECKOIO TEKCTa, MJIs ATOro: Ha TMaHEeNd HHCTPYMEHTOB
rpaduueckoro penakropa BBIIEIUTh UKOHKY I'D «TekcT»; B moje rpaduyeckoro
pelaKkTopa YCTaHOBHUTH MPSIMOYTOJIbHHUK '3, 1iIst 3TOrO: * 3a)MKCUPOBATh TOUYKY
MPUBA3KU — JIEBbI BEPXHUN YIOJ; * pa3BEPHYTh NPSAMOYTOJbHUK JABUKEHUEM
Kypcopa 70 HeoOXOauMOro pasmepa; * 3adUKCHpOBaTh BBIOpaHHBIA [D; ¢ mis
nepexo/ia B PeKUM PellaKTUPOBAaHMs aTpUOYyTOB pas3MelieHHOro ['D BbIIeIHUThH

a bk~ wn

MKOHKY Ha MaHEJIX UHCTPYMEHTOB; * IBOWHBIM IIETYKOM IO I'D OTKpPBITH OKHO
€ro CBOWCTB; * B IIpaBoM noJie cTpoku «Tekcr» HaOpaTh «3HaueHUe mapamerpar
HaxaTh kiaBuiy «Enter»;

6. [loaroToBUTh HA DJKpaHE BBHIBOJA JMHAMHYECKOTO TEKCTa JUIS OTOOpayKEHHS
YHCIEHHOTO 3HAYeHUs KakKoro-iubo MCTOYHMKA CHUTHala (BHEIIHErO WM
BHyTpeHHero). [[is 3Toro: co3maTh M pa3mMecTuTh HOBBIM ['D cmpaBa ot I'D ¢
HAAMKUChIO «3HAYEHUE MapaMeTpa»; * OTKPBITh CBOICTBA BHOBb Pa3MELICHHOIO
I'3; » nBOIHBIM 1IETKOM Ha cTpoke «TekcT» BbI3BaTh MeHIO «Bua nHAuKanum»; B
IIPaBOM I10JI€ CTPOKH IIEITYKOM BBI3BATh CIIMCOK JOCTYIIHBIX TUIIOB IMHAMH3ALUN
atpulyTa; °* W3 BceX IMpeajaraéMblX THIOB BbHIOpaTh «3HA4YeHHE»; * B
OTKPBIBIIEMCSI MEHIO HACTPOWKHU MapaMeTpoB AMHAMHU3ALMKM «BuUJ MHIAMKALUN
BbINOJTHUM 11em4oK JIK B mpaBom noste ctpoku «lIpuBsskay;

7. B otkpsiBmieMcs okHe «CBOMCTBAa MPUBS3KH», HaXaTh [0 MKOHKE Ha IMaHEIH
MHCTPYMEHTOB U CO3/1aTh apryMeHT 11a0iaoHa 3kpaHa «ARG_000»;

NOJTBEPAUTh CBs3b aTpubyra «Texct» [D ¢ JaHHBIM apryMeHTOM IMIETYKOM IO
DKpaHHOHN KHONIKE «I'0TOBOY;

JlabopaTtopHas padora «Co3maHue y3iua mpocreimei o0padoTki ga”HHbIX B THHOBOM SCADA
[1O»

Lenp paGotel: co3aaTh TpadUUecKUil dIIEMEHT, MO3BOJIAIOIIMK pealn30BaTh BBOJ
YUCJIOBBIX 3HAYECHHM C KJIABHATYPHI, a TaKkKe TpaQUUECKUN SJIEMEHT, MpeIHa3HAYCHHBIN i
COBMECTHOTO MPOCMOTPAa M3MEHEHUM 3HAYEHUN KaHAJOB y3jJa BO BPEMEHU M OTCIECKHBAHUS
MPEABICTOPUH — TPEHI.

1. BBectu B coctaB rpaduueckoro skpaHa ['D, MO3BONSAIOIIMN pealn30BaTh BBOJ
YUCJIOBBIX 3HAUYEHUH C KJIABHATYPHI.

2. Co3niaTh HOBBIM apryMEHT IIa0JIoHa dKpaHa JJis UX MpueMa.

3. Bemoaauth pazmenienne ['D «Teker» Uit 0TOOpa)KeHHsSI BBOJUMOTO C KJTABHATYPHI
3HaueHus. Bocmonb3yemcs yke uUMeEOIMMMcs Ha TpadudeckoMm dKpaHe [D myrem ero
KOMUPOBAHUS/BCTABKH U MEPETPUBSI3KU.

4. Co3naTh IO apryMEHTY «YTIpaBJICHHE» MabI0HA IKpaHa HOBBIA KaHaI.

18



5. OTpenakTupoBaTh NPHUBS3KY aTpulyTa KaHaja K apryMEHTY 1a0JIoHa SKpaHa.

JlaboparopHas pabora «AHaIWU3 JAHHBIX YHEPrOMNOTPEOICHUSD)

Ilens pabOTHI: 3aKpENUTh HABBIKKM aHadM3a OOJBINIUX JAHHBIX, MMOCTYMAIOUIMX Ha
JUCTIETYEPCKUAN MYJIbT .
1. Ucnonb3ys mporpaMMHbie cpeacTBa (MHCTpyMeHThI B, aHamuTH4eckyo miathopmy,
S3bIK TPOTPaMMHPOBAHMs), PEaIM30BaTh BHU3YAIU3AIMI0 MMOTPEOJICHHUS BJIEKTPOSHEPIHH Ha
00BEKTE B PEXKHUME PEaIbHOTO BPEMEHH.

2. BBITIOJIHUTD aHAJIM3 MTOTPEOJICHHUS 3JICKTPOIHEPTHUH B TEUCHUE KaJCHIAPHOTO To/1a.
3. M3MeHHTh HayallbHBIC JaHHBIC MPOEKTA, MCIOJb3Ys HaTaceThl IHEProOMOTPeOICHUS
UITY PAH, xotopsie pactoioxeHsl 1o ccouike:https://energy.ipu.ru/datasets/

CocraB u METOAHNYCCKHNE PEKOMCHJAIIMH K JIa6ODaTODHOMV OPAKTUKYMY «TDCHEDKGDBI JJIA

OOATOTOBKH U O6V‘I€HI/I$I JAUCIICTYCPCKOTIO IIEPCOHAIa SHCPIroCUCTEM»

Ne
n/n

Paznen

KommenTapuii

1.

Tun

JlabopaTopHBbIi TPaKTHKYM

Hazsanue

TpeHakephl AJ1sl TOATOTOBKH U 00YyUEHHS JUCIIETUYEPCKOTO
IepCcoHalIa 3HEPTOCUCTEM

OO0pa3oBaTenbHas
nmporpaMma

DIIEeKTpO3HEpPreTHKa U 3neKTpoTexHuka 13.03.02

VYyeOnas
IVCHATUIMHA/ IUCIATUIMHBI

Cucremsl TupoBOH TUCTIETYEPU3ALTIT

Tema/Tembr u3 PI1J1

Pazmen 1 OOmme Bonmpock! TUCTIETISPU3AIH U OTIEPATUBHOTO
yIpaBlieHUS B

Tewma 1.1. OcHOBHBIE TIOJIOKEHUS O TIEPEKITIOUECHHUSAX B
JIIEKTPUYECKUX CETAX.

Tema 1.2. IIpuHLIMIIBI, CTPYKTYpa U TEXHUYECKHUE CPEACTBA
JUCTIETYEPCKOTO YIIPABICHHUSL.

Tewma 1.3. HopmanbsHbIe U aBapHUilHbIE PEXXUMBI 3HEPTOCUCTEM.
Tema 1.4. PerynupoBaHrue HOpMaJbHBIX PEKUMOB B
SHEProCUCTEMAX U IEKTPUUECKHUX CETAX.

Kommerenimmn

Cmyoenmsi 6y0ym 3Hams METONBI aHAIH3a U JUATHOCTUPOBAHUS
MPOTHO3UPOBAHHSI TEXHUUECKOT'O COCTOSTHHS OOBEKTOB
3JIEKTPOIHEPTETUUECKON CUCTEMBI U SJIEKTPUUECKUX CETEM,
METO/IbI OIIEHKH TEKYIIETO TEXHUIECKOTO COCTOSHHUS
SHEPreTHUYECKOr0 0OBEKTA WM €r0 YaCTH, UK Y3J1a.
CmyOdenmwi 6y0ym ymems BBIIOIHATE COOp U aHATIM3 JaHHBIX
TEXHUYECKOTO COCTOSHUSI 00BHEKTOB 3JIEKTPOIHEPTrEeTHYECCKON
CUCTEMBI U JJIEKTPHUYECCKUX CETEH, peliaTh 33Ja4u ONepaTuBHO-
JUCTIETYEPCKOTO YIPaBIECHUS IIEKTPOIHEPTeTUIECKUMH
00BEKTAMU H DIIEKTPUICCKUMH CETSIMHU.

Cmyoenmvi 6y0ym é1a0ems HaBbIKaMu 00pabOTKH COOpaHHBIX
JAHHBIX TEXHUYECKOTO COCTOSHUS 00BEKTOB
3JIEKTPOIHEPTETUUECKON CUCTEMBI U DJIEKTPUUECKUX CETEM,
METO/IaMH H CPEJICTBAMH IPOTHO3UPOBAHUS
3IIEKTPOIHEPIeTUIECKOT0 PEKUMA SHEPIOCUCTEMBI.

V3kocnenuain3upoBaHHbIE

I/I3yquI/Ie IMIPUMCHCHUSA TEXHOJIOT'MYCCKUX TPEHAXKEPOB B
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1u(POBBIC OTPACIICBBIC
TEXHOJIOTUH

oTpaciu UG POBOH AUCTICTISPU3AIINH, C TICITHI0 OCBOCHUS U
3aKPETUICHUS HaBBIKOB IUCIIETICPCKOTO YIIPABIICHHUS.

YHuBepcanbHble
«CKBO3HBIEY
UG POBBIC TEXHOJIOTUU

HoBsle npon3BoICTBEHHBIE TEXHOJIOTHH;
HckyccTBeHHBIN HHTEIIEKT W MAIIMHHOE 00ydeHne
Lndposrle ycTpOHCTBA U anmaparsbl.

Tune! JaHHBIX

TGKCTOBI)IG, YHCJIOBBIC, rpa(pnqecm/le, OTKPLITBIC U T.A.

10

Ilens

Hayuuts cTynenTa npaBuiabHO (POPMYITHPOBATH M BEIOUPATH
LEJb TIPOEKTA.

1. HayuwuTs cTyneHTa aHATHU3UPOBATh U CTPYKTYPHPOBATH
HOBYIO HH(OPMAIHIO U JaHHEIE.

2. TI03HAKOMHTB CTY/ICHTA C KOHIEIIUEH IPUMEHEHUSI
TEXHOJIOTHYECKHUX TPEHAKEPOB JJIsI OCBOCHHSI HABBIKOB
JMCIETYEPCKOTO YIPABICHUS.

3. HayuuTb CTY/IeHTa IPOU3BOIUTH KPUTHUECKYIO OLIEHKY
CYIIECTBYIOIINX, a TAK)KE MPe/IaraeMbpIX TEXHUKO-
SKOHOMHYECKHX 3(PPEKTOB B paMKax pa3padaTbiBaeMoit
KOHUOCTIIUH BHCAPCHUC MHTCPHETA DHCPIrUuu.

11

3agaun

1. CocraButh onmcaHne yIaCTHUKOB IIPOEKTA
(TEXHOJIOTHUECKHI TPEeHaXKep, FIMEKTPOIHEPTETHICCKHUI
00BEKT)

2. CocTaBuTh OIMCAHNE HHKEHEPHOTO PEIICHHS
(ompeneneHue eIl BHEAPEHUS TEXHOIOTHYECKOT0
TpeHaxepa, IPOU3BECHUE BIOOpa TpeHaxepa. )

3. CocraButs onucanue UT pemenus (Kak OCyIIECTBISETCS
yIpaBlieHHE YHEPreTHYECKUM 000PYI0BaHUEM, KaK
OCYIIIECTBIISIETCS B3aMMO/ICHCTBIE YIACTHUKOB IPOEKTa
U 1p.)

4. CocTaBUTh ONMCaHKE HOPMATHBHO-TIPABOBBIX YCIOBHI
(BO3MOXHO JIM UCTIOIB30BAHNE PA3TUIHBIX
TEXHOJIOTMUYECKUX TPEHAKEPOB IS IPOBEICHUS
00y4YeHHs ¥ 3aKpEIICHHS] HABBIKOB YIIPaBIICHHS)

5. CocTaBHTH OLIEHKY TEXHHKO-9KOHOMUUYECKUX 3P HEKTOB
MpeIaracMoi KOHIENIINN BHEIPEHHS NHTEpHETA
SHEPIUH.

6. Pa3paboTaTh JOPOXKHYIO KapTy peaan3aliiy MpoeKTa.

12

Onucanue

AKTHBHOE DPa3BUTHE SJIEKTPOIHEPTETHKU M 3HAYUTENBHBIN POCT
BBIYHMCIIMTEILHOM MOIIHOCTHU BBIYUCJIIHNTCIBbHBIX MAIIMHBI CO31aJl
MPEANOCBIJIKKM K  TOABJICHUIO IIPOrpaMMHOTIO oOecrieueHust
CIEMAIM3UPOBAHHOTO HA3HAYCHHMS I10]] HAa3BAHUEM «PEKUMHBIN
TPeHaXKep JUCIETYepa DHEPrOCUCTEM» WIH  «PESKUMHBINA
TpeHaxep JIUCTIETIEPAY. Haznauenunem JAHHOTO
TEXHOJIOTHYECKOTO ~ TPEHa)kepa  SBISETCS  MOJEIUPOBAHHE
MEPEXOIHBIX MPOIIECCOB pa3nuYHOMI MHTEHCUBHOCTH,
NPOTEKAIONINX B 3JIEKTPOIHEPTETHYECKOW CHCTEME, C IENbI0
o0y4yeHHsST WM TPEHUPOBKH  ONEPATHBHO-AMCIETYEPCKOTO
nepcoHana. JlaHHbIE TEXHOJOTMYECKUE ammaparhl OTINYAIOTCS
MEXIy COO0OH MHOTUMH XapaKTepUCTUKAMH, HauWHas OT
MOJIEJTUPYEMBIX TPOIIECCOB M 3aKaH4YMBasg BbIYUCIUTEIbHON
MOIITHOCTBIO CaMOro arnapara.

3anmaga 3aKirodaeTcsi B BbIOOpE TpeHakepa I0J MOJEINPOBAHNE
CJI/TYIOIINX 3a/1a4:

20




KoMmMyTalnmoHHble anmapaTsl;

[ToTpebuTes;

MHOro0OMOTOYHBIE TPAHCPOPMATOPHI;

3a3eMIISIONINE HOXKU;

JByx-00MOTOUHBIE TpaHC(HOPMATOPHL;

CHHXPOHHBIN reHepaTop;

BBICOKOBOJIBTHBIC JIMHUY 3JICKTpOIepe/ay.

HeoOxoammo mpon3BecTH BHIOOP TEXHOJIOTHIECKOTO TpPeHaKepa
U3 CIHCKAa OTCUYCCTBEHHBIX MPOM3BOJIUTENICH U CPaBHUThH €ro C
3apyOe)KHBIM aHAIOTOM.

OnTUMansHBIA pa3Mep TPYIIs 2-4 yenoBeka. TpymoeMKocTh

13 Vci1oBusl BEIOITHEHUS
COCTaBIIsIeT 2 yaca.
Crynentam HEO0OX0IMMO MIPEITIOKHUTh pereHue,
YIIOBIICTBOPSIIOIIEE YCIOBUEM IOCTaBICHHOW 3amaun. OmmcaTh
14 Kpurepuu orneHku JIOCTOMHCTBA  BBIODAHHOTO  TEXHOJIOTHUECKOTO  armapara.
ITpou3BeCTH TEXHOJIOTHYECKOE M DKOHOMHYECKOE O0OCHOBAHHE
BEIOOpA ammapara.
Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padborte
Hazpanue yueGHOTrO 3aBeiCHUS
KA®E/JIPA Ne
OTYET
SAILIUILIEH C OHEHKOU
ITPEIIOJJABATEJIb
JOJIZKHOCTB, y‘{ CTCIICHb, 3BAHUC IIoAIINCh, JaTa HWHUIIHAJIbI, (baMI/IJ'II/IH

OTYET I10 JIABOPATOPHOI PABOTE

1o kypcy: CUCTEMBI LIM®POBOY JIUCIIETYEPE3ALIIU
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PABOTY BBIIIOJIHUJI
CTYIAEHT I'P. Ne

noanMrCh, JaTa HWHHUIHAJIBI, CI)aMI/IJ'II/IH

Cankr-IlerepOypr 20

Conep:xkanue oTyera

Hean pa6oTsl:

3agaunm.

TeopeTuyeckue cBeieHUs

B otuere mo maGopaTopHoil paboTe 00s3aTeNbHO AOKHBI OBITh YKa3aHbI TEOPETUUYECKUE
CBEJICHUS, HEOOXOIUMbIE JUIsl BBITIOJIHEHHS JabopaTopHON paboOThl, B TOM YHUCJE AaHHBIE 00
YCTaHOBKE, HAa KOTOPOU BBIMOJHSIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Hauane yka3pIBarOTCSl MCXOIHBIE TAHHBIC, PacueThl, rpad)UueCcKue MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTopHOM paboTe 00s3aTEIbHO JOIKEH COJEpP’KaTh BBIBOJABI 1O JIAOOPaTOPHOM
paboTe, B KOTOPOH AOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHHS LIENH.

CnHcok MCno/Ib3yeMoii JTUTepaTyphl

Cnucok ucmonbp3yeMoit nutepatypsl odopmisiercss B cootBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubmuorpaduueckoe ommcanue. O6mue TpeOOBaHUS W MpaBHUIIA
COCTaBIICHHUSI.

TpeboBanusg kK 0hOPMIICHHIO OTYETA O JIADOPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
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pabore. CtpykTypa M mpaBuia oQOpMIICHHS OTYET MO J1abopaTopHOM paboTe odopmiseTcs
J00BIM TIEYaTHBIM CITOCOOOM Ha OJTHOW CTOpOHE JHCcTa Oesoit Oymaru gpopmara A4.

1.2.B otuere mno maboparopHoii pabore gomyckaercss uHTepBan 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHME 110 MIUPHUHE, OTCTYI KpacHou ctpoku 1.0.

1.3. et mpudTa 10KeH OBITH YEPHBIM.
2. Hymepauusi cTpanui oT4eTa

2.1. Ctpanunpsl oT4yera CleAyeT HyMepoBaTh apaOCKumu nudpamu, coOMoaasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IPOCTaBIsETCA B HU3Y KaXKAOI0 JIUCTA
10 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0O HyMEpAIHMIO cTpaHull otyeTa. Homep crpaHuiipl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISCTCA.

3. Hymepamusi pa3iejioB H MOAPA31€eJI0B 0TYETA

3.1. Pa3gensl MOJDKHBI MMETh TOPSIKOBBIC HOMEpa B IpejeiiaXx BCero oTvera, 0003HAYCHHBIS
apabckumu nudpamu.

3.2. Pa3nensl MOryT OBITH pa30HUTHI Ha mojapa3aeisl. Hymepanus moapasiesioB coCTaBiIsieTcs: U3
HOMEpa paslena W THojapasjaena, 0003HaAUEHHOro dYepe3 TOouKy, Hampumep, «1.1.». B koHie
Ha3BaHMS Pa3/IeJIOB U MOAPA3/IEI0B TOUKA HE CTABUTCSL.

4. LiutocTpanuu

4.1. nnrocTpalii  TIOJIUCHIBAIOTCS  CHU3Y apaOCKuMu IudpamMu depe3 Mpoden mocie
cioBa «PUCYHOK» M UMEIOT JTMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalHlo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) TOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKasbIBaeTcs Iocie
HOMEpa WUIIOCTpallMu  uepe3  Tupe, Hanpumep, «Pucynok 1l — CrpykrypHas cxema
0ZIHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIIMU BRIPABHUBAIOTCS T10 IICHTPY CTPOKH.
5. I'padpuxnu

5.1. T'paduxu nomxubl ObITh yeTkuMHU. [Ipu odopmiienun rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH U cCaMUX I'parKOB.

5.2. Ecmum rpaduKku OTpakaloT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBIIIOJIHEHHUE B OJTHOM CUCTEME KOOPAUHAT.

6. Tadauubl

6.1.B oryere mo saboparopHoil paboTe PEKOMEHIyeTCs CKBO3HAas  HyMepaius
tabsuil. JlomyckaeTcss Hymepaius TaOauI[ B mpejaenax paszena ordera. B aTom ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeiICHHBIX TOYKOM.

6.2. Tabnuier HyMepyroTCst apaObCKuMu nudpamu.
6.3. Hymeparnus tabnui npousBoauTcs co ciaoBoM «Tabmuuay 6e3 3Haka «Noy», Harpumep,

«Tabmuna 1». 6.5.4. Kaxmas Tabmuia A0HKHA UMETh Ha3BaHWE, KOTOPOE CIeAyeT MOMEIaTh
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HaJ Tabnuiel cieBa 6e3 ab3aIfHOro OTCTyNa B OAHY CTPOKY C €€ HOMEPOM 4epe3 THPE.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYKO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4e0OHO-METOINYEeCKUI MaTepHall 1o IUCIUILTHHE.

11.4. MeTtoauueckue yKazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH

Texkymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00ydJaroumxcs, OCyIIECTBISIEMOT0 B TEUEHHE CEMECTpa C IIEJIbI0 OIICHUBAHUSA XO0J1a OCBOCHUS
JUCIUATIITUHBI.

Cucrema OIEHOK IPH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMH OCYIIECTBIACTCS B
cooTBeTCTBUU C TpeboBanusimu Ilomoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM artectauuu cTyAeHToB ['YAII, olywarommxcs 1O OporpaMMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIy.

[IpoBeaeHne TEKyIero KOHTPOJISI YCIEBAEMOCTH OCYIIECTBISIETCS C MOMOIIBIO TECTOB,
npuBeneHHbIX B Tabnuie 18. OneHnBaHne TEKYIIEro KOHTPOJIS YCIEBAeMOCTH OLIEHUBAETCS 1O
cucteme 3adet/ He 3a4deT. [10JI0KUTEebHBIA Pe3yabTaT TEKYIIEr0 KOHTPOJISI YCIICBAeMOCTH J1aeT
CTYJEHTY JOTOJHUTEIBHBIN OaUT IPH MPOBEICHUN TPOMEXYTOUHOM aTTECTAIINH.

11.5. Metoauueckue ykazaHHs i OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTecTaluu

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceos:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWUHM, TMOTyYEHHBIX
00yYaromuMcs MpU U3YYE€HUHU TUCIMILINHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PadOT U MPOXOXKACHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

IIpomexxyTouHast arrectanus MpoBOAUTCS B (opme AudQepeHIHpPOBaHHOIO 3ayeTa.
3adeT TPOBOAUTCS B YCTHOM ¢opMme 1o Ouieram B BUIE TOATOTOBKH W HU3JIOKEHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW aTTeCTallMd OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBanusMu [lonokenuit «O TekyleM KOHTpOJE YCIEBAaeMOCTH U
POMEXYTOUHOM artectauuu cTyAeHToB ['YAII, oOydarommxcss 1Mo mnporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIDy.

IIpomexyTouHass aTrecTalus OLIEHHMBAETCA MO pe3ylbTaTaM TEKYILEro KOHTPOJIA
yCIIeBAaeMOCTH. ODK3aMEH MpPOBOJUTCS B YCTHOW Qopme mo Ouieram, HpeICTaBICHHBIM B
tabmuie 16. B ciyuae, eciiu CTyZleHT MO yBaKUTENbHOW NMPUYMHE HE BBIIOJIHMI TpeOOBaHUS

24



TEKYILIEro KOHTPOJS, €My MPEJOCTaBIsETCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH IO
nponyieHHbIM TeMaM. dopma mpoBeeHUs TPOMEXYTOUHOM aTTeCTallui — MUChbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceqaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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