MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 32

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

JIOII., K.T.H., JIOII.

(IOIDKHOCTB, y4. CTEICHb, 3BAaHUE)

C.B. Conéusrit

(vHMIMAIB], (aMIITIS)

) W,

L /“f .
{

i ]

(TToamuCH)

«22» uronsa 2023 r.

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«CucreMsl HH(i)pOBOfI AUCTICTYCpU3alun»
(HaumeHOBaHME JUCIUILUIMHbI)

Kon nampasieHust moAroTOBKU 13.03.02

HaumenoBanue HanpaBieHus
DNEeKTPOIHEPTeTUKA U DJIEKTPOTEXHUKA

MOATOTOBKH
HaunmenoBanue
[{u¢posast sHepreTrka
HaIpaBJIE€HHOCTH
®dopma 00yueHus OYHO-3a04HAas

Canxkr-IlerepOypr — 2023




Jluct cornmacoBanus paboueit mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

Jiom., K.T.H. 7 B.I1. Ky3pMeHKoO

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (}IqﬁIQHCB, Jara) (MHUTHATEL, (aMUITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr No 32

«24y anpens 2023 ., mpotokoin Ne 6

3aeayrommii kadempoit No 32

.
p -’/~
ri + I

Jo1l., K.T.H., JO1I. . ' _— C.B. Conéuprii

(y4. cTeneHs, 3BaHUE) (moamucsk, nara) (MHUTHATEL, (aMUITHs)

OterctBennbiit 32 OIT BO 13.03.02(03)

#
-

JIOII., K.T.H., JIOII. [ LA - 0O.41. Conéuas

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (nolanuck, nara) (MHUIMATEL, (haMUITHs)

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ne3 o MeToanueckoit pabore

CT. IIPEIL. / H.B. Pemernukosa

JOJDKHOCTBD, . CTCIICHb, 3BaHUC HO,H’ b, JaTa HWHHULAAIBI, (PAMHIIAS
y4a !



AHHOTaUs

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

JucuumiuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUM  OOydarolmuMmcs
o0pa3oBaTeNbHONW MPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

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

[1IK-5 «CnocobeH mpoBOAUTH aHAIW3 M KOHTPOJbL IMapaMEeTpOB U YCIOBUH pabOThHI
OTJICIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPIeTUYECKON CUCTEMBD»

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

[IpenogaBanue AUCHUIUIMHBI MpEeAyCMAaTPUBAET cCieayrolmue (QopMbl OpraHU3aAIHNH
y4eOHOrO0 Mpoiiecca: JIabopaTtopHbie padOoThI, CAMOCTOsATEIbHAS paboTa 00yJaroIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAsl aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

llenpto TpenomaBaHusi TUCHUIUIMHBI  SIBISETCS  (HOPMHpPOBAHHE Y OOyUYaIOUIUXCS
po)eCCHOHANIBHBIX 3HAaHUM U yMeHuH B coorBeTcTBUU ¢ PI'OC BO c yuerom mpuMeHEHUs
COBPEMEHHBIX IHU(PPOBBIX TEXHOJIOTHMA B OOJACTH JHEPreTHKH, a TakKe 3HAKOMCTBO
0o0y4Jaromuxcsi C aBTOMAaTHU3WPOBAHHBIMU CHCTEMaMHU YIPABICHHUS B DIEKTPOIHEPreTHKE.
Hucuummna ¢opmupyer y oOOydyalomMXCsl TOTOBHOCTh K HCIIOJIB30BAaHHIO YCTPOMCTB
JTUCIIeTUepU3ail, H3ydeHHEe OCOOEHHOCTH €€ IMOCTPOCHHMsI, aJrOpUTMOB cOOpa NaHHBIX U
[IapaMETPOB CHUCTEMBI, MOMJESKAUX TUCHETUYEPCKOMY KOHTPOJIIO, a TaKXKe TEXHOJOTUU
JTUArHOCTHKY 3JIEKTPOOOOPYIOBAHHUS.

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

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILIUHBI OO0YYarOIIUICS MOJDKEH 00JIaaTh CIEAYIOIUMHU
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 Konx n HanMeHoBaHME HHAMKATOpA
KOMIIETEHIINH 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 IIPOLIECCOB U YCTONYUBOCTh
PEXKHUMOB AJIEKTPOIHEPTETUYECKON CUCTEMBI

2. Mecro nucturuinHbEL B cTpykType OI1
JucuunimHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:
— DIEKTPUYECKHE U 3JIEKTPOHHBIE alllapaThl;
— OCHOBBI TEOPUU TIEPEXOAHBIX TTPOILIECCOB B AJIEKTPUUECKUX CUCTEMAX;
— DIEeKTPUYECKHE CUCTEMBI U CETH,
— CucteMbl ¥ METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTA B DJIEKTPOIHEPTETHKE.

3HaHUA, MOJYYECHHbIE NPH HM3YyYEHWH MaTepuala JaHHOM JHMCLHMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIBHOE 3HA4YE€HHE, TaK M BCIIOMOIATEIIbHOE HCIIOJIIB30BAHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAaKTUKKU U MOATOTOBKE BBIMYCKHON KBalU(UKAIIMOHHON
paboThl, M U3yYEHUU APYTHX AUCHUIIIUH:

— DIIEKTpUYECKHUE CTAaHIIMM U MTOACTaHIUH;

— DHEepProycTaHOBKU Ha OCHOBE BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 17 17

B TOM YHUCJIC:

nexuuu (JI), (gac)

npakTudeckue/cemunapckue 3anatus (I13),
(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoi npoekt (pabota) (KII, KP), (gac)

9K3aMeH, (4Jac)

Camocmoamenvnan paboma, Bcero (4ac) 55 55
Buo npomesxcymounoit ammecmayuu:. 3a4er, Tudd

mubd. 3auger, sk3amen (3auer, dudd. 3au, ' Hudod. 3au.
D3, ) 3au.

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTIHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLIUITINHEL Texau | 113 (C3) AP KII CPC
ACTEL, et (dac) (gac) (uac) (dac) (uac)
Cemectp 9
Paznen 1. O0mme BOnpocCk! IUCTIETYSPU3AINH U
OTIEpATUBHOTO yIIPaBICHUS O0BHEKTOB
3JIEKTPOIHEPTETUKHI
Tema 1.1. OCHOBHBIE MOJIOKECHUSI O TIEPEKITFOUCHHUSIX 5 15

B BJICKTPUYECKUX CETSX.
Tema 1.2. IlpuHIUNBI, CTPYKTYpa U TEXHUYECKHE
CpEeJCTBa IUCIETYEPCKOTO YIPaBJICHUsL.

Paznen 2. ®opmupoBaHue MoeNeH IEKTPUIECKOM
ceTu. neHTudukanys 1 KOHTPOJIb PEKUMOB pabOThI 5 15
JNEKTPUUECKOH CETH.

Tewma 2.1. ®opMupoBaHUE TOMOJIOTHH CETH.

Pa3znen 3. ABTOMaTH3UpPOBaHHBIE CHCTEMBI
JUCTIETYEPCKOTO YIIPABICHUS

Tema 3.1. O6mas xapaktepuctuka ACJY, 3amaun u
(YHKIUM yIIpaBICHHS. 3 10
Tewma 3.2. ABTOMaTU3UPOBaHHBIE CUCTEMBI
JUCTIETYEPCKOTO YIIPABIIEHUS PACIPEIeIUTENbHBIX
ceTe.




Pasnen 4. Cuctembl cOOpa TaHHBIX U OTIEPATUBHOTO
JIMCTICTYEPCKOTO YIPaBICHHUS 4 5
Tewma 4.1. Apxurekrypa ACY TII

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

Tema 5.2. ABTOMaTH4YeCKas pa3rpy3Ka CETH. 10

YrpaBneHue Harpy3Koi.

Htoro B cemectpe: 17 55
Utoro 0 0 17 0 55

HpaKTI/I‘-IeCKaSI MoATOTOBKA  3aKJIIO4YacTCd B HCIIOCPCACTBCHHOM  BBIIIOJIHCHUUN

OoOy4JarlolMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBHIO.

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

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

Y4eOHbIM NJIAHOM He NMPeTyCMOTPEHO

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero \ \ \

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbIx padboT TPYAOGMKOCTS, | MPAKTHHCCKOH | pasiena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 9
1 | JIaGoparopssriii mpakTikyM « TpeHaskepsl s 4 4 1
MOJITOTOBKU ¥ 0O0YYECHHUS TUCTIETYSPCKOTO
MIePCOHAJIA SHEPTOCUCTEM»
2 | Cosnanue y3na APM B tuniosom SCADA T10 6 6 2
3 Cosnanue y3ma mpocTeiiieii 00padoTKH JaHHBIX 5 5 3
B TrimoBoM SCADA TIO
4 | AnanMsa JaHHBIX DHEPrONOTPEOIECHNS 2 2 4
Bcero 17 17

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuua 7 — Bugsl caMocTosSTeNNbHON PabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI

qac qac

1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania 40 40
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5

ycneBaemoctu (TKY)

Jowmamaee 3ananue (J13) 6 6

[ToaroroBka kK MpOMEKYTOUHOM 4 4

arrectanuu (I1A)
Bcero: 95 95

5. IlepeueHs yuyeOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl ISl CAMOCTOSITEILHON PadOThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp mevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

udp/ KonuiecTBo 3K3eMIUIApOB B
URL a P cc bubnnorpaduueckas ccpiika OUOIHOTEKE
AP (KpoMe SIEKTPOHHBIX SK3EMILISPOB)

ABTOMAaTH3aIUS TUCTIETYEPCKOTO -
yIIpaBJIEHUS B 3JIEKTPOIHEPTETUKE: COOPHUK
yu4e0HO-METOINYECKUX MAaTEPHAIIOB /
[Tpouenko I1.I1. bnarosenienck Amypckuit
roc. yH-T. 2018 - 25.

DIIEKTPOIHEPTETUYECKUE CHUCTEMBI H CETH 18
[DnexTpoHHBIN pecypc]: yuebHoe mocobue /
B. ®. IIumnakos, O. f. Comenas, C. B.
Conensrif; C.-Tletep0. roc. yH-T a’poOKOCM.
npuOOpPOCTpOCHHSI. - DIEKTPOH. TEKCTOBBIC
nman. - CII6. : U3g-Bo I'YAIL 2017. - 127 c.

Peicun  A.B., Conémei C.B., Conénas 5
0O.4. Ilepexonnbie MpoLECC B ANEKTPUUECKUX
cuctemax: ydebnoe mocobue / CII6: I'VAIIL,
2020. - 52 c.

OcHOBBI  3J€KTpOCHaOXKeHUsI  OOBEKTOB 17
oTpaciu [DIEKTPOHHBIM pecypc]: ydeOHoe
rmocooue / B. ®@. Illumnakos, O. 5. Conenast,
C. B. Conensni; C.-Ilerep0. roc. yH-T




a’POKOCM. TPHOOPOCTPOCHHS. - IJIEKTPOH.
TekcToBble AaH. - CII6. : M3g-so I'YAII
2017. - 86 c.

I'epman-T"ankun C.I'. u np. /MonensHoe -
MIPOEKTUPOBAHUE JIEKTPOMEXAHNICCKHIX
MEXaTPOHHBIX MOJyJIeH TBUKEHUS B Cpelie
SimInTech.// M: IMK, 464 c. 2021r.

ABTOMaTHu3aIuUs JIMCTIETYEPCKOTO -
VIpaBICHUS B JJCKTPOIHEPTETHKE: COOPHUK
y4eO0HO-METOTMYECKUX MaTepHuasoB /

ITpouenko ILII. Buarosemenck Amypckuit
roc. yH-T. 2018 - 25.

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

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

https://www.gost-r.com/ CrnpaBoYHbIC MaTepUaIbl U HOPMATUBHBIC TOKYMEHTHI 110
AIEKTPUICCKUM CHCTEMAaM.

https://profstandart.rosmintrud.ru | ba3a npodeccroHanbHBIX CTaHIAPTOB

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHpb uCoNIb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CTICUCHIS

No /1t HanmenoBanue

SCADATIO

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTrO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.




Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
MynpTuMeauiiHas JEKUUOHHAS ayIUTOPHUS 21-21
[lepconasibHBIE KOMITBIOTEPHI € IPEAYyCTaHOBIEHHBIM 110 31-04
Smath Studio, SimInTech, SCADA IIO.

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOH aTTeCTAI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS NPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBECHHUS IPOMEKYTOYHOHN aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Crnmcok BompocoB K audd.3auéry;

IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOJIB30BATHCS

100-0ayuipHas  mkaia

MO,HYHLHO'pefITHHFOBOfI CHUCTCMBbI yHI/IBepCI/ITeTa, mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKama

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
GaduTCHO»

— oOyyaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracrT,

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JeSITEIIbHOCTHIO HAIPABJICHWS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJa€eT BBIBOBI U 0000IIEHNS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIQJICET CHCTEMOH CIIeMATN3NPOBAHHBIX TTOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpynaHsieTcs: B GOpPMYJIUPOBAHUHN BBIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa mpeIcTaBiIeHbl B Tadmmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ko
No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa A
WHNKATOpa
VY4eOHBIM IIJIAHOM HE TPETYCMOTPEHO
Bonpocsr muist nudd. 3auera npencrabieHsbl B Tadbiuie 16.
Tabmuna 16 — Bonpocs! miis qudd. 3auera
Kon
o /i [Tepeuens BorpocoB it qudd. 3auera
N p P Aot WHMKATOpa

1 Yro mpencrapnser coboii rpaduk dnekTpudeckoi Harpysku u | [TK-2. /1.1
€ro BUIBI? IIK-5./1.2
2 [lpuHIMIBL, CTPYKTYpa U TEXHUYECKHUE CPEJICTBA
JUCIIETYEPCKOTO YIIPABIICHUS.

3 HopMmasbHble U aBapuiiHbIE PEXKUMbI 3HEPTOCUCTEM.

4 PerynnpoBaHHe HOPMaJIbHBIX PEKXUMOB B SHEPTOCUCTEMAX U
AIIEKTPUYECKUX CETSX.

5 @yHKIMY U 33]1a44 JUCIIETYEPA IO YIIPABICHUIO
SHEPIroNpPEeANPUATUEM.

2 CxeMa U 3Talibl ONIEPATUBHOTO YIIPABIICHUS.

3 OnepaTuBHbBIE COCTOSHUSI 000PYAOBAHHUS.

4 Yto Takoe onepaTuBHO AUCIETYEPCKOE YIpaBIeHUE?

5 Yem ornepaTUBHO AUCHETYEPCKOE YIIPABIECHUE OTINYAECTCS OT
OIEpaTUBHO TEXHOJIOTHYECKOIO yIpPaBICHUS?

6 Urto Takoe onepaTUBHBIE IEPETOBOPHI?

7 Uem orepaTUBHBIE IEPETOBOPHI OTINYAIOTCS OT
OTIEPATUBHBIX COOOIIEHUI?

8 TunoBble CXeMBbI ANEKTPUUECKUX COEAUHEHUH.

9 Opranuzanus 1 NOpsJOK MPOU3BOICTBA NEPEKIIIOUEHUN B
JIEKTPOYCTaHOBKAX.

10 Otnaua onepaTUBHON KOMaH/bI (pacropsKeHus).

11 CocraBnenue onepaTuBHbIX OJaHKOB U IPOrPaMM.

12 JlelicTBUA NepcoHaa MpH MPOU3BOICTBE NEPEKIIIOUEHUH.
13 Yto Takoe onepaTUBHO-IUCIIETYEPCKOE YIIPABICHUE?

14 Yem nucneTyepckoe yrnpaBieHUE OTINYAETCS OT
JUCTAaHIIMOHHOTO YIpaBiIeHuUs?

15 Cucremsl c6opa JaHHBIX U ONIEPATUBHOTO JUCIIETYEPCKOTO
yIpaBJICHUSL.

16 Ilepssoiit ypoBenb Apxurektypsl ACY TII.

17 Bropoii ypoBenb Apxutextypsl ACY TIIL.

18 Tperuit yposenb Apxurekrypsl ACY TII.
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19 YerBepthiii ypoBeHb Apxutektypsl ACY TII.
20 O6mas Apxutekrypa ACY TII.
21 ®opmupoBaHuE TOMOJIOTUH CETH.
22 O1eHKa COCTOSIHUS CHCTEMBI 3JICKTPOCHA0KEHUS B paMKax
JUCIIETYEPCKOTO YIPaBICHUSI.
23 CornacoBaHM€ [TOKa3aHUN CUCTEM JUCIETUEPU3ALUU U
aBTOMATH3AIIIH.
24 OnepaTuBHas OIICHKA HAJIE)KHOCTH MEKCUCTEMHBIX CBSI3EH
U pacIpeieIUTEeIbHBIX CeTEH.

25 OmnepatuBHast KOPPEKLHUS PEKUMOB pabOTHI
AIEKTPUYECKON CeTH.
26 ITpuuuHbl aBapuil U OTKA30B.
27 OCHOBHBIE BU/IbI OIITUOOK TIPH OMEPaTHBHBIX
NEPEKIIIOUEHUSX.
28 Co3nanue cuctem yrpasieHus Ha 6aze SCADA — cuctem
29 OyHKIMOHAIbHbBIE XapaKTEPUCTUKU U BO3ZMOKHOCTH
SCADA cucrem 1j1s1 0oniepaTUBHOTO JUCTIETYEPCKOTO
yIPaBICHUS B 3JIEKTPOIHEPTreTHKE
30 JleueHTpanu3oBaHHas CUCTEMA YIIPaBJIEHUS IPOU3BOJICTBOM
AIEKTPOIHEPTHU
31 LlenTpanu3oBaHHas cucTeMa yIpaBJI€HUs IPOU3BOJICTBOM
AIEKTPOIHEPTHU
32 KomnbrotepHas cuctema «COBETUHK IUCIIETYEPAY.
33 KoMIbIOTEpHBIE CUCTEMBI YIIPABIIEHUS 3IEKTPUUECKOMN
YaCThIO SHEPTOOOBEKTOB.
34 Henonanku B paboTte TpaHCc(hHOPMAaTOPOB, UX YCTPAHEHHUS.
35 JleiicTBus nepcoHalia Mpu cpadaThIBAHWU Fa30BOM 3alIUTHI
Tpancdopmaropa.
36 Ilepuoanyeckre OCMOTPBI TPaHC(HOPMATOPOB.
37 YcnoBus BKIIOUEHUS TpaHC(HOPMATOPOB Ha MapaIeIbHYIO
pabory.
38 TexHuka onepanuii ¢ BEIKIOYATEIAMU.
39 TpeOoBaHusl, MPEABABIIEMBIE K PA3bEAUHUTEISM C TOUKH
3peHHsI OEPaTUBHOTO 0OCTYKUBAHUS.
40 OcMOTpBI pa3beIUHUTENCH, OTICITUTEIICH,
KOPOTKO3aMbIKATEJIEH.
41 TexHuKa onepaluii ¢ pa3beIUHUTENSIMU U OTIACTUTEISIMHU.
42 Oo6mas xapakrepuctuka AC/Y, 3anaun u QyHkmm
yIpaBiIeHUS.
43 ABTOMaTH3UPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO
yIpaBJIeHUS paclpe/leIUTENbHbIX CETEH.
44 ABTOMATH3MPOBAHHBIE CUCTEMBbI KOHTPOJIS U yIIPaBJICHUS
HHEPTrOnOTPEOICHUEM.
45 Peructpanus aBapuiHbIX COOBITHI U MePEeX0IHBIX
MPOLIECCOB.
43 Tlokazarenu, XapaKTepU3YIOIINE UCIIPABHOE COCTOSTHUE
3JEKTPOIHEPTETUUECKOTO 000PYI0BaAHHUSI.
44 N3mepenue TeMIiepaTypsl 1 KOHTPOJIb HarpeBa KOHTAKTHBIX
COCTUHEHUN.
45 [InanupoBaHUe U JUCIIETUYEPCKOE YIIPABICHUS IPU
00CTyKMBaHUU JIEKTPOIHEPTETHUECKUX OOBEKTOB.
46. OniepatuBHBIE OJIOKHPOBKH.
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46 JletictBus cpabaThiBaHUM YCTpOHCTB P3A.

47 JleficTBHSI IPH UCUE3HOBEHUM HATIPSDKEHUS Ha prbopax
KOHTPOJIA.

48 O6mre BONpOCH! yIPABJICHUS U BEICHUS PEKUMOB pPaOOTHI
B DHEPrOCHCTEMBI.

49 OpranuzanyoHHas CTPYKTypa JUCIETYEPCKOrO YIPABICHUS
SHEPrOCUCTEMOM.

50 CBs3p M)y aAMUHUCTPATUBHO-XO35IICTBEHHBIM U
OIIEPaTUBHBIM YIIPABICHUEM.

51 ®yHKuMU ¥ 337291 AUCTIETYSPCKOM CITYKOBI, U CTPYKTYpa
€€ IMOCTPOECHHUS.

52 OcHOBHbIE TPEOOBaHUS K PEKUMY SHEPTOCUCTEMBI.

53 IIporuo3upoBanue rpauKoB HArpy3Ku S3HEPrOCUCTEMBI.
54 NnpopMaiiioHHOE 1 METOAMYECKOE 00ecTIeYeHHE
OIEpaTUBHBIX 3a7ja4 BEACHUS PEXKUMA SHEPTOCUCTEMBI.

55 Pa3paboTka ornepaTHBHON CXEMBI S3HEPTOCUCTEMBI Ha
OCHOBE XapaKTEPHBIX Ipa(UKOB HArpy3KH.

56 YnpaBieHue HOpMaJIbHBIM PEKUMOM JUIsl OOecTieueHust
Ha/Ie)KHOCTU SHEPTOCUCTEMBI.

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

58 OcHoOBHBIE BU/IbI OLIMOOK MPHU ONEPATUBHBIX
NEPEKIIIOUEHUSX.

59 OCHOBHBIE MEpBI 110 NPEAOTBPAILEHUIO CUCTEMHBIX aBapuH,
NOPSAJOK MX JIMKBUAALINU.

60 O6cnyKuBaHUE YPHEPTOCUCTEM NMPOTUBOABAPUITHON
ABTOMAaTUKOM.

61 JlelicTBus OnepaTUBHO-AUCIIETYEPCKOTO NIEPCOHANA IIPU
JIMKBUJIALIUU CTaHJAPTHBIX aBaPUMHBIX CUTYaLUH.

62 KoMIbIOTEPHBIE CUCTEMBI YIIPABIEHUS 3JIEKTPUUECKON
YaCThIO YHEPTOOOBEKTOB.

63 Cxema 1 dTarnsl ONepaTUBHOIO YIIPABJICHHUS.

64 IlpoTrBoaBapuiiHble TPEHUPOBKHU U paboTa Ha TpeHaKepax
OIepaTUBHO-AUCIIETYEPCKOrO NEPCOHAA.

65 3agauu ynpaBiaeHHs U BEJIEHUS PEKUMOB paOOTHI B
HEPrOCUCTEMBI

66 OpraHu3alMoHHas CTPYKTypa AUCIIETYEPCKOTO YIIPaBICHUS
DHEPrOCUCTEMOM.

67 CBs3b MEXY aIMUHUCTPATUBHO-XO35HCTBEHHBIM U
OIEpaTHUBHBIM YIIPABICHUEM.

68 OyHKLIMY U 3374l AUCTIETYEPCKOM CITyKOBI, U CTPYKTYypa
€€ MOCTPOEHHUS.

69 OcHOBHbIE TPEOOBaHUS K PEKUMY SHEPTOCUCTEMBI.

70 IIporuo3zupoBanue rpauKkoB HArpy3Ku SHEPrOCUCTEMBI

71 YmpaBieHue HOpMaTbHBIM PEKUMOM JUTsI OOeCTIeUeHUs
HaJ1e)KHOCTH YHEPTOCUCTEMBI.

72 IIpuHIMIIBI YIIpaBIEHUS IEKTPOIHEPIUEH.

73 ABTOMaTn4eckas pa3rpys3ka CeTH. Y IpaBJI€HUE HArPY3KOH.
74 O6mme nHGOPMAITMOHHBIE MOJIEITN
IIEKTPOIHEPTETUYECKUX CUCTEMBI.

75 KoMMyHUKAIIMOHHBIE CETEBBIE PEIICHUS TS
pacrpeneuTeNbHbIX ceteil. 76 Mudopmarmonnas
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0€30I1aCHOCTb U IUNIAHUPOBAHHUE SHEPTOCUCTEM.

77 KoMIBbIOTEPHBIE CUCTEMBI YIIPABIEHUS 3JIEKTPUUECKON
YacThIO YHEPrOOOBEKTOB.

78 Uro npencraBiisieT co00il rpaduk MEKTPHUECKON HArpy3KH
U €ro BUIbI?

79 Lenu u 3a1a4u IPOrHO3UPOBAHUS IPAYUKOB
JJIEKTPUUECKON Harpy3KH.

80 KakoB aJiropuT™ IpOTrHO3UPOBAHUS CYTOYHOTO rpaduka
AJIEKTPUYECKON HArpy3Ku?

81 Llenu, 3a1auu ¥ anrOpUTM IIPOTrHO3UPOBAHUS
3JIEKTPONOTPEOIECHUS.

82 Kakum 00pa3oM yUHTHIBAIOTCS BHEIIHUE (GaKTOPHI IIPU
IPOTHO3UPOBAHUU?

83 Kakum 00pa3oM OCYIIECTBIISIETCS OTIEpaTUBHAS OIICHKA
Ha/IeKHOCTH MEXCUCTEMHBIX CBsi3ell 23 U pacnpeeauTenbHbIX
ceTeit?

84 B yeM 3akiI04aroTCs pe3yNbTaThl INIAHUPOBAHUS
AIIEKTPUYECKUX PEKUMOB?

85 dynkuuoHanpHble xapakrepuctuku SCADA — cucrem

86 B yem 3akirovaercs cyTb Koppekuuu pexuma ['9C?

87 Uro mpencrapiusieT co00# nepapxmieckas CTpyKTypa
aBTOMATH3UPOBAHHOM CUCTEMBI YIIPaBJICHUS B
AJIEKTPOIHEpreTHKe?

88 Uro mpuHHUMAaeTcs 3a KpUTEpUA ONITUMH3ALUY B
AJIEKTPOIHEPIETUYECKUX cUCTEMAax?

89 dyHkuumoHanbHble BO3MOKHOCTH SCADA — cuctem

90 IIporpammHo-anmapatueie matgopmel SCADA — cuctem
91 I'paduueckue Bozmoxxknoctd SCADA — cucrem

92 ®Oynkuuu aucneryepa Npyu NPOrHO3UPOBAHUM PEKUMOB.
93 ®OyHKIMK JUCTIETYEPOB Ha PA3INYHbBIX YPOBHAX
MEPaAPXUYECKOU CTPYKTYPHI JIEKTPOIHEPTETUUECKON CUCTEMBI.
94 DOramel co3nanus cucteM ynpasieHus Ha 6aze SCADA —
CUCTEM

95 Ipenynpexaenus (Anapmbl) u coObitust B SCADA —
cUCTEMax

[lepeuenp TeM A KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHbIM MJIAHOM HE TPEIYyCMOTPEHO
Bompockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.
Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

. Kon
Ne n/mt [IpumepHbIii IepedeHb BOMPOCOB JUIsl TECTOB
WHIUKATOpa
1. BbiOpaTs npaBuiabHBIE  BapuaHT oTBera. Yrto Takoe | I[IK-2. /1.1
onepaTHBHO-THCIeTYePCKoe ynpaBieHne? IK-5.1.2

A. Kommiekc MCp 1O HOCHTPAJIN30BAHHOMY  YIIPABJICHUIO
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2.

TeHEpUPYIOIIMMHU  YCTaHOBKamMH, oOObeMaMH TeHepaluuud U
MOTpeOICHUSI.

b. Kommuiekc Mep 1O pachpeneieHuio dJICKTPOCHAOKEHUs
notrpebureneil 1 u 2 kareropuu [Uisi TOBBIIMICHUS HAJIEKHOCTU

AJIEKTPOCHAOKEHUSI.
B. Kowmmiuekc Mep MO ICHTPAJU30BAHHOMY  YIPABICHHIO
TEXHOJIOTUIECKUMHU peKUMAMHU paboThI 00BEKTOB

AJIEKTPOIHEPTETUKH U TOTPEOUTENICH IICKTPUUECKOW SHEPTHH,
eclii  3TH  OOBEKTHl M YCTpOMCTBa  BIUSIOT  Ha
IIEKTPOIHEPIETUYECKUN  PEXUM  pabOThl  DHEPreTHUECKON
CHUCTEMBI.

I’ JlefictTBuUsi  ONEpaTHUBHO-AUCIIETYEPCKOTO  IMEPCOHAIIA,
HaIIpaBJICHHBIC HA OTKJIIOYEHHUE aBAPUNHBIX Y4aCTKOB CETH.

BoiOpars mnpaBuiabHbIE  BapuanT orBera. Kakas neasb

MPOrHO3MPOBAHUS YJIEKTPONnoTpedIeHus ?

3.

A. Tlognepxka OanaHca TeHepalMu W TOTPEOJCHUS aKTHBHOU
MOIIIHOCTH.

b. [IpenBunenue  3neKTpomoTpeOIeHUsT W HArpy3ku B
KOHKPETHOU (hopMe Ha BeCh MEPUOJT YIPEKIACHUSI.

B. Ouenka moTepy mnpu mepenayn U TpaHchopMauu
SJICKTPOSHECPIYU B TCUHCHHU IICpHOAa BPEMCHHU.

['. DKOHOMHYECKHI pacdeT MOTEHIHAIBHBIX 3aTPaT W MPHOBLIH
3a yKa3aHHBIN epro] BPEMEHHU.

BoiOpaT, mnpaBuJIbHBIH BapuaHT oTBeTra. YT0 Takoe

onepaTtuBHasi 0J10KUpOBKa?

4.

A. Asromaruueckoe cpabarbiBanue AlIB mocne aBapuitHOro
OTKJIFOUEHUS.

b. ITpouecc cpabaTpiBaHus anmapaToB 3allUTHl BO BpEMsI aBapuu.
B. JleWictBus oleparopa, HaIpaBICHHBIM Ha OTKIIOYECHHE
y4acTKa CeTH JJIsl IPEJOTBPAIIEHNs KaCKaJHbIX aBapHil.

I'. JlonomHuTenbHOE CPEACTBO, MPEAOTBPALIAIOIIEE BHIITOJHEHUE
OLIMOOYHBIX ONepanuii ¢ KOMMYTAI[MOHHBIMU amnmnapaTaMu B
IIPOIIECCE BCEX MEPEKIIIOUEHUN B DJIEKTPOYCTaHOBKAX.

Boi0paTh npaBuwibHBI BapuaHT oTBeTa. UTo Takoe rpadgux

3JIeKTPUYECKOIl HATPY3KH?

A. KpuBas, moka3sbIBaroiias 00beMbl T€HEpaAIlUU dIIEKTPOIHEPTUN
3a OMPEICTICHHBIN MPOMEKYTOK BPEMEHH.

b. IlpsAmas 3aBUCMMOCTb MEXAY AaKTHUBHOM M PEAKTUBHOU
MOIITHOCTBIO

B. KpuBasi,  moka3piBaromiasi  M3MEHEHHWE  HArpy3ok  3a
ONpeIETICHHBIN MPOMEXKYTOK BPEMEHH.

I KpuBasg, mokaspBatomas  Oynaymiee — noTpedsieHus
AIEKTPOIHEPIUH 32 Yac.
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5. BoiOpaTh mnpaBuJbHBIH BapuaHT oTBera. YTO0 Takoe
ABTOMATU3UPOBAHHbIE CHCTEMbI KOHTPOJSI M  YHNPaBJIEHHS
JHepronoTpedIeHuemM?
A. KomIuleKC ~ TEXHMYECKMX M IPOrpaMMHBIX  CPEJCTB,
MpeIHa3HAaYeHHBIX JJIs1 OpraHM3alMd aBTOMAaTHUYECKOIro yueTa
JJEKTPO’HEPTMM W aBTOMAaTHU3UPOBAHHOTO  YIPAaBIICHUS
IPOIIECCOM PHEPrONOTPEOICHUS.
b. TexHuyeckue M MporpaMMHBbIE CPEACTBA Ui YIpPaBICHUS
TeHEPHUPYIOLIUM 000pyIOBAaHUEM.
B. Kowmmnekc TeXHMYECKMX U MPOTPaAaMMHBIX  CPEICTB,
MpeIHa3HAYeHHBIX JJIi OpraHM3alMd aBTOMATHYECKOIro yueTa
JIEKTPO3HEPTUU.
I Kommuiekc TeXHHYECKMX U MPOTrPaMMHBIX  CPEICTB,
npeaHa3Ha4YCHHBIX JIIA OopraHu3anun aBTOMaTHYECCKOI'O
BKJIIOUEHUS U OTKIIFOUEHHS HArpy3KH

6. BoriOpaTh Bce mnpaBWiIbHBIE BapuaHTbl oTBeTa. Kakum
TpeOOBAHUSAM J0/KHBI 0TBEYATh JJIEKTPUYECKHE CeTU?

A. HanexHocTb.

b. I'n6koCTS.

B. Dxonomuueckast 3 PeKTHBHOCTD.

I'. MunumMu3anysi OTBETBICHUH.

7. BoriOpaTh Bce mnpaBWwiIbHbIe BapuaHThl oTBera. Kakme
YCTPO#CTBA MOBBIMIAKT KA4eCTBO JHEProcHadxenus?
A. bycrepsl.

b. Tpancdopmarops! Toka.
B. Pexnoy3sepsr.
I'. YcrpoiicTBa peneiHon 3aiIuThI.

8. BopiOpaTh npaBW/IbLHBIIE BapHAHT OTBeTAa. 3a4eM HYKHBI
nepuoanyecKue 0oCMOTpbI TpaHcdopmaTopos?
A. 3amep CONpPOTUBIICHHUS HW3O0JALMM JUIsI CPAaBHEHHS C
MacMOPTHBIMU JAHHBIMH.
b. Ilo3BousisieT mpeaynpeanuTh pa3IMuHOTO poja MOBPEKACHUS HE
TOJIBKO TpaHc(hopMaTopa, HO U JAPYTUX MOJKIIOUYEHHBIX K HEMY
puOOpPOB U YCTPOMICTB.
B. 3amena macna.
I'. [TogkmroueHne HOBBIX MOTpeOUTENEH.

9. BriOpaTh npaBU/IbHBIM BapuaHT oTBeTa. UTO Takoe nmepBblil
ypoBeHb apxutektypbl ACY TII?
A. VYpoBeHb ¢usznueckoro oOBEKTa, arperara, Ha KOTOPBIH
HaIpPaBJICHA ABTOMAaTUYECKasi CHCTEMA yIIPaBJICHHUS.
b. YpoBeHb MPOMBILIIEHHOTO CEpBEpPa, CETEBOr0 000py10BaHUS,
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YPOBEHB ONEPATOPCKUX U JUCTIETYEPCKUX CTAHIIHM.

B. D10 ypoBenp kontposuiepoB. [IJIK momydaer nndopmanuro ¢
KOHTPOJIbHO-U3MEPUTEIBHOTO O0OPYJAOBaHUSI M JIaTYUKOB O
COCTOSTHUM TEXHOJIOTMYECKOT0 TMpoIecca M BBIJAET KOMAaHJbI
yOpaBJICHUs, B COOTBETCTBUU C  3alpOrpaMMHUPOBaAHHBIM
AITOPUTMOM YIPABIICHUS, HA UCIIOJIHUTEIbHBIE MEXaHU3MBI.

I'. Yposenn JATYUKOB, M3MEPUTETbHBIX YCTPOMCTB,
KOHTPOJIUPYIOIIMX  YIpPaBIIIieMble THapamMeTpbl, a  TakxKe
UCIIOJTHUTENIbHBIX YCTPOMCTB, BO3JACHCTBYIOUIMX HA MapaMeTpbl
npouecca, Juisi IPUBEIEHUE UX B COOTBETCTBUE C 3aJJaHUEM.

10. BeiopaThs mnpaBWiIbHbIH BapuaHT oTBera. CKOJBKO BCEro
ypoBHei apxurektypsl ACY TII?
A. 4.
b. 3.
B. 2.
I.5.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTtax [ YAIl, periaMeHTHpyrOUUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAIllMH O0yJaromInXcs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00y4aroIUXCsl 10 OCBOEHUIO IUCIUIITUHBI

Lenbto mpenopaBaHusi TUCHUIUIMHBI  siBiseTcd (opmupoBaHHe y oOydaroumxcs
npodeccuoHaIbHBIX 3HAaHUM U ymeHuil B coorBercTBUM ¢ ®I'OC BO ¢ yuyetom mpuMeHeHUs
COBPEMEHHBIX LHU(POBBIX TEXHOJIOTMM B O00JACTH HHEPreTHKH, a TakkKe 3HAKOMCTBO
o0yyaroImuxcsi ¢ aBTOMAaTU3MPOBAHHBIMU CHCTEMaMM YIIPAaBJIEHUS B 3JEKTPOIHEPIEeTHKE.
Huctumimbaa  ¢opmupyer y oOyyarommxcs TOTOBHOCTh K HCIOJB30BAaHUIO  YCTPOMCTB
JMCTIeTYepU3alMy, U3ydeHHe OCOOEHHOCTH €€ MOCTPOCHMs, AJIrOPUTMOB cOopa JaHHBIX HU
[IapaMeTpPOB CHUCTEMBI, IOJUICKAIIUX JHUCIIETYEPCKOMY KOHTPOJIIO, a TaKKe TEXHOJIOIUU
JIMarHOCTUKH 3JIEKTPOOOOPYI0BaHMSL.

11.1. Meroauueckue ykazaHusi A OOYYaloIIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIU(UKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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BrimonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS TUCHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervleHHe, Pa3BUTHE M ACTAIN3AIMS TCOPETHYECKUX 3HAHWH, MOJYYEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

JlaboparopHas pabora «Co3nanwue y3na APM B tunoBom SCADA TIO»

Lenb pa®oThl: M3YYUTh MPUHLUI CO3JAaHUS CUCTEMbl MOHUTOPUHTA, KOTOPas COCTOUT U3
OJIHOTO y3Jila — aBTOMAaTU3UPOBAaHHOTO pabodero mecra (APM), ¢ ucmob30BaHHEM MEXaHH3Ma
aBronoctpoenus kananos B [IO TRACE MODE.

1. Cosnatp HOBHIN TIpoekT B SCADA-cucteme, B nanaom ciydae 3to 1[I0 TRACE

MODE.
IlepeiiTu B HABUraTOp MPOEKTA.
Boi6pats co3nanue y3na «RTM»

B rpyiie «Kananeny CO34aTb KOMIIOHCHT <<9KpaH»

a bk wn

Coznate OJIOK CTATMYECKOIO TEKCTa, JUIsl ATOrO: Ha IAHEIUM UHCTPYMEHTOB
rpau4ecKkoro pegakTopa BbLAEIUTh UKOHKY I'D «Tekct»; B mose rpadpuyeckoro
peaaKTopa yCTaHOBUTH MPAMOYTroidbHUK [, nis 3Toro: * 3aduKcUpoBaTh TOUKY
IPUBSI3KM — JIEBBIM BEPXHHUM Yroj; ¢ pa3BepHYTb INPSIMOYTOJIBHUK JBUKEHHEM
Kypcopa JI0 HEOOXOJIUMOro pa3Mepa; * 3a(ukcupoBarh BbIOpaHHBIN [D; ¢ mus
[epexo/ia B PEKUM PENaKTUPOBAHMS aTpUOYTOB pa3MelleHHOro I'D BbIETUTH
MKOHKY Ha MaHEJIU UHCTPYMEHTOB; * IBOMHBIM LIEIYKOM IO ['D OTKPBITH OKHO
€ro CBOWCTB; * B IIpaBoM moJie cTpoku «TekcT» HaOpaTh «3HaueHHe mapaMmerpa
HaxaTh KiaBumy «Enter»;

6. IloaroToBUTh Ha HKpaHe BBIBOJI JAMHAMHYECKOTO TEKCTa JUIl OTOOpasKeHHs
YHUCIIEHHOTO 3HAY€HHs KaKoro-mubo MCTOYHMKA CHUTHala (BHEIIHEro WM
BHYTpeHHero). Jlyis 3Toro: co3znaTh M pa3MecTuTh HOBBIM ['D cmpaBa ot D ¢
HAAMKUChIO «3HAYEHHUE MapaMeTpa»; * OTKPBITh CBOMCTBAa BHOBb Pa3MEIIEHHOIO
I'D; * 1BOMHBIM LIEIKOM Ha CTpoKe «TeKCT» BbI3BaTh MEHIO «BUJ MHAMKALUNY; B
IIPABOM I10JIE CTPOKH IEITYKOM BbI3BaTh CIIMCOK JOCTYITHBIX TUIIOB JIMHAMU3ALNN
atpubyTa; °* W3 BCEX TMpejIaraéMplXx THIIOB BbIOpaTh «3HAYCHHE», * B
OTKPBIBLIEMCSI MEHIO HAaCTPOMKHU MapaMeTpoB JWHaMU3auMu «Bux mHAMKAIN»
BbINOJTHUM 11er4oK JIK B mpaBom noste ctpoku «IIpuBs3kay;

7. B otkpsiBuieMcs okHe «CBoicTBa NMPUBS3KM», HaKaTh M0 MKOHKE Ha MaHEIH

UHCTPYMEHTOB U CO3/aTh apryMeHT 1abnoHa skpana «ARG_000y;

MOATBEPAUTh CBsi3b aTpubOyra «Tekct» [D ¢ HaHHBIM apryMEHTOM IIETYKOM IO
AKPAaHHOU KHOIKE «I'0TOBOY;

JlabopaTtopHas padora «Co3znaHue y3iaa mpocreiimei 00padboTku ga”HHbiX B THnoBoM SCADA
I1O»

Llenp paGoThl: co3maTh rpaduyeckuii 3JI€MEHT, MO3BOJIIONIMN pealn3oBaTh BBOJ
YHCIIOBBIX 3HAYEHUI C KJIaBUATYphl, a Takke TrpaduyecKuil 3JIeMEHT, MpeAHa3HAYeHHbIN A
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COBMECTHOI'O MPOCMOTPAa M3MEHEHUM 3HAYEHUI KaHAJIOB y3Ja BO BPEMEHU M OTCICKHMBAHUS
MPELICTOPUU — TPEH.

1. Bectu B cocraB rpaduyeckoro skpana ['D, MO3BONSAIONIMIA pearn30BaTh BBOJ

YHCJIOBBIX 3HAUYCHUM C KJIaBUATYPHI.

2. Co31ath HOBBIM apryMeHT mala0Ha dKpaHa Ui UX IpueMa.
3. Bemonnute pasmenienue I'D «TekcT» s 0TOOpaskeHHs BBOAWMOIO C KIIABHATYPbI

3HayeHusa. Bocnonp3dyemcs yxke HUMeEmUMCS Ha rpadudeckoM dkpane ['D myrem ero

KOHI/IpOBaHI/IH/BCTaBKI/I N NEPCIPUBA3KU.

4. Co31ath 1O apryMEHTY «YTIpaBJIeHUE) I1a0JI0HA SKpaHa HOBBIA KaHAI.
5. OTpenakTupoBaTh NPHUBS3KY aTpuOyTa KaHaja K apryMeHTy [1a0IoHa SKpaHa.

JlaboparopHas pabora «AHaIW3 JAHHBIX YHEPrONOTPEOICHUSD)
Ilens paboOTHI: 3aKpPENHUTh HABBIKM aHalIM3a OOJBIIMX JaHHBIX, I[MOCTYMAIONIMX Ha

JUCTIETYEPCKUAN MYJIbT .

1. Ucnonw3ys mporpaMMHble cpeictBa (MHCTpyMeHTH Bl, aHanutudeckyro miatdopmy,

A3BIK IPOrPaMMHUPOBAHMUS), PEAIN30BATH BU3YAIHU3ALMIO IOTPEOJICHUS 3JEKTPOIHEPTruu Ha
00BEKTE B PEKUME PEATbHOIO BPEMEHH.

2. BBIIOJIHUTh aHAJIN3 HOTpe6JIeHI/I$I QJICKTPOOHCPIUH B TCUCHUC KAJICHAAPHOI'O IoJia.
3. M3MeHuTh HayalabHBIE JaHHBIC IIPOCKTA, HUCIIOJIb3YysdA AaTaCCThbI 3HepFOHOTpC6H€HI/IH

UITY PAH, kotopsie pactoioxeHsl 1o cceuike:https://energy.ipu.ru/datasets/

CocraB u METOAHNYCCKHNE PCKOMCHIAIIMHU K JIa6ODaTO‘[)HOMV OPAKTUKYMY «TDGH&)KGDI:I JJIA

OOoATOTOBKH U O6V‘-I€HI/I$[ JAUCIICTYCPCKOTI'O IIEPCOHAIa SHEPIrOoCUCTEM»

Ne .
Paszpnen KommenTapuii
n/n
1. Tun JlabopaTopHBbIif TPaKTHKYM
TpeHakephl AJ1sl TOATOTOBKH U 00YyUEHHS JUCIIETUYEPCKOTO
2 Hazpanue P PbI A M A p
NePCOHANA SHEPTOCUCTEM
OO6pa3zoBaTenbHAs
3 ONeKTpOoIHEpPreTuKa u 3nekTpoTexHuka 13.03.02
nporpamma
VYyebnas .
4 CucteMsl HUGPOBOI TUCTIETYEPU3ALIUH
JUCIIUTUINHA/ TUCTIMTUTHHBI
Paznen 1 OGmye BOpockl JUCTIETYEPU3ALUH U ONIEPATHUBHOTO
yIpaBlieHHS B
Tewma 1.1. OcHOBHBIE TIOJIOKEHUS O TEPEKITIOUECHHUSAX B
JIIEKTPUYECKUX CETAX.
5 Tewma/remsr u3 PI1J] Tema 1.2. IIpyuHUMIIBI, CTPYKTYpa U TEXHUUYECKHUE CPEACTBA
JUCTIETYEPCKOTO YIIPABICHHUSL.
Tewma 1.3. HopmanbsHbIe U aBapHilHBIE PEXUMBI SJHEPTOCHCTEM.
Tema 1.4. PerynupoBaHue HOpMaJIbHBIX PEXKHMOB B
SHEPrOCUCTEMAX M IIEKTPUIECKHX CETAX.
CmyOdenmwi 6y0ym 3Hamv METOABI aHAJIN3A U AUArHOCTUPOBAHUS
MPOTHO3UPOBAHMSI TEXHUUECKOT'O COCTOSTHUSA 00BEKTOB
3JIEKTPOIHEPTETUUECKON CUCTEMBI U DJIEKTPUUECKUX CETEMH,
6 Komnerennun

METO/IBI OIIEHKH TEKYIIETO TEXHUIECKOTO COCTOSHHUS
SHEPreTHYECKOro 0OBEKTa WIIM €T0 YaCTH, W y3J1a.
CmyOdenmuwi 6y0ym ymems BBIIOIHATE COOp U aHAJIM3 JaHHBIX
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TEXHUYECKOT'O COCTOSHHUS OOBEKTOB 3JIEKTPOIHEPTeTHIECKOM
CHCTEMBI M JJICKTPHUYECKUX CETEeH, pemaTh 3aJaqy OlepaTuBHO-
JIUCTIETYEPCKOTO YIPaBIECHUS IIEKTPOIHEPTeTUISCKUMH
00BEKTaMH U 3JEKTPUICCKIMH CETSIMHU.

Cmyoenmsi 6y0ym 1adems HaBBIKaMHA 00paOOTKH COOpaHHBIX
JAHHBIX TEXHUYECKOTO COCTOSHUSI 00BEKTOB
AIIEKTPOIHEPTETUIECKON CUCTEMBI M AIEKTPUIECKUX CETeH,
METOJJaMHU M CPeJICTBAMH IIPOTHO3HPOBAHUS
3IIEKTPOIHEPTETUIECKOTO PEKUMA FHEPTOCUCTEMBI.

V3kocnenualu3upoBaHHbIE
I POBBIE OTPACIIECBEIC
TEXHOJIOTHH

N3yuyenune npuMeHeHHs TEXHOJIOTHUECKUX TPECHAKEPOB B
oTpaci UG POBOH AUCTICTISPU3AIINH, C ICITHI0 OCBOCHUS U
3aKpETUICHUS HaBBIKOB JUCIETYEPCKOrO YIIPABICHHUS.

YHuBepcanbHble
«CKBO3HBIE»
UG POBBIC TEXHOJIOTUU

HoBble Mpon3BOACTBEHHBIC TEXHOJIOTHH;
HckyccTBeHHBIN HHTEIIEKT W MAIIMHHOE 00ydeHne
Ludposrie ycTpOHCTBa U anmaparsbl.

Tume! JaHHBIX

TekcToBble, YUCIOBBIE, IPadUIECKUE, OTKPBITHIEC U T.1.

10

Lens

Hayuuth cTynenTa npaBuibHO GOPMYITUPOBATH M BEIOUPATH
1eNb [IPOEKTa.

1. HayuwuTs CcTyIeHTa aHAIM3UPOBAThH U CTPYKTYPHPOBATH
HOBYIO HH(OPMAIIUIO U JaHHBIE.

2. TI03HaKOMHTH CTYIEHTA C KOHILIEIIUEN IPUMEHEHHS
TEXHOJIOTHYECKUX TPEHAXKEPOB 7151 OCBOCHHS HABBIKOB
JUCTIETYEPCKOTO YIPaBIICHHUS.

3. HayuuTh CTY/IeHTa IPOU3BOIUTH KPUTHUYECKYIO OLIEHKY
CYLIECTBYIOLINX, 8 TAKXKE MPEJIaraéMbIX TEXHUKO-
HKOHOMHUYECKHX 2P PEKTOB B paMKax pazpadarbiBaeMoin
KOHIICTII[MH BHEIPEHHUE WHTEPHETA SHEPTHU.

11

3agaun

1. CocraButh OnmcaHne YIaCTHUKOB IIPOEKTA
(TEeXHOJOTHUECKUI TPEeHAXEP, FIMEKTPOIHEPTreTHIECKUN
00BEKT)

2. CocTaBuTh OIMCAHKE HHKEHEPHOTO PEIICHHS
(ompezenenue ey BHEAPEHHUS TEXHOJIOTHYECKOTO
TpeHaxkepa, IPOU3BeJeHNE BEIOOpaA TPeHaxepa. )

3. Cocraurs omucanue UT perenus (kak OCYIIECTBISETCS
yIpaBlieHHE YHEPTeTHYECKHM 000PYI0BaHHEM, KaK
OCYILIECTBIISIETCS. B3aUMOAEHCTBHE YIaCTHUKOB IPOEKTA
v 1p.)

4. CocTaBUTh ONUCAHKE HOPMATHBHO-TIPABOBBIX YCIOBHI
(BO3MO>KHO JIM HCIIOJIb30BAHUE PA3TUUHBIX
TEXHOJIOTHYECKUX TPEHAXKEPOB ISl IPOBEICHUS
00y4eHHUs ¥ 3aKpeTICHHs HABBIKOB YIIPABIICHIS)

5. CocTaBHTH OLIEHKY TEXHHKO-9KOHOMUUYECKUX 3P (HEKTOB
npeiaraéMoi KOHIETIUN BHEAPEHNSI HHTEPHETA
SHEPTHUH.

6. Pa3paboTaTh JOPOKHYIO KapTy peaan3aliy IpOeKTa.

12

Onucanue

AKTUBHOE DPa3BUTUE 3JICKTPOIHEPTEeTUKU M 3HAYUTEIBbHBIA POCT
BBIYHUCIIUTEILHON MOITHOCTH BBIYUCIHTEIHHBIX MAITAHBI CO3/1aJl
MPENNOCEUIKM K  TOSBJICHHUIO TPOTPAMMHOTO  OOecIeveHus
CIICLMATU3UPOBAHHOTO HA3HAUYEHHUS MOJ HA3BAHUEM «PEKUMHBIN
TpEHAXep JHUCIeTYepa DHEPrOCUCTEM» WU  «PEKUMHBIN
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TpeHaxep JHCIIETYEpay. Hasnauennem JTAHHOTO
TEXHOJIOTHYECKOTO ~ TpPEHakepa  SBIACTCA  MOJCIMPOBAHHE
MEPEXOAHBIX MPOIIECCOB pa3nu4HOI WHTEHCHBHOCTH,
NPOTEKAONINX B 3JIEKTPOIHEPTETHIECKOH CHCTEME, C IENbI0
o0y4eHHs WIM TPEHHPOBKH  ONEPATUBHO-ANCIIETIEPCKOTO
nepconana. J[aHHbIE TEXHOJIOTMYECKUE ammaparhl OTIMYAIOTCS
MEXIy C000ff MHOTMMH XapaKTepUCTHKaMH, HauWHas OT
MOJEIMPYEMBIX TPOIECCOB W 3aKaH4YMBAas BBIYMCIUTEIHEHOMN
MOIITHOCTBIO CaMOT0 arnapara.

3ajgaua 3aKimroyacTcsi B BRIOOpE TpeHaKkepa MoJ, MOACIHPOBAaHHE
CIIC/TYTOIIHX 3a/1a4:

KoMMmyTanmoHHsIe anmaparsr;

[ToTpeburens;

MHOT000MOTOYHBIC TPAHC(HOPMATOPHI;

3a3eMIISIONINE HOXKU;

JIByx-00MOTOYHBIE TPaHCHOPMATOPEI;

CHHXPOHHBIN TeHepaTop;

BBICOKOBOJIBTHBIE IMHUH AJIEKTpOIIepeiay.

Heo0xoammo mpownsBecTr BEIOOP TEXHOJIOTHYECKOTO TPEeHa)xepa
U3 CIIMCKAa OTCYCCTBCHHBIX HpOH?:BOI[HTCJ'ICﬁ U CpaBHUTL €ro C
3apyOeXKHBIM aHaJIOTOM.

OnTuManeHBIA pa3mep TpymIsl 2-4 yenoBeka. TpynoeMKocTh

13 Ycn0BUS BHITIOTHEHUS
COCTaBJIseT 2 Yaca.
Crynentam HEOOXOANMO MIPEIOKHUTh pelieHue,
YIOBIIETBOPSIONIEE YCIOBHEM IOCTaBICHHOMW 3amaud. Omnucath
14 Kputepuu onenku JOCTOMHCTBa  BBIODAHHOTO  TEXHOJIOTHYECKOTO  ammapara.
[IponsBecTr TEXHOIOTHYECKOE W SKOHOMHYECKOE OOOCHOBaHWE
BEIOOpA ammapara.
Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe
HazBanue yueOHOTO 3aBeACHUS
KA®EJIPA No
OTYET
SAIIUIIEH C OLIEHKOUM
[TPEIIOJABATEJIb
JOJDKHOCTB, Y4. CTCIICHb, 3BAHUC noAamnucCh, gara HWHHUIIUAJIBI, q)aMI/IJ'II/ISI

OTYET I10 JIABOPATOPHOI PABOTE
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1o kypcy: CUCTEMBI LIM®POBOY JUCIIETYEPE3ALIUU

PABOTY BBIITIOJIHUII
CTYIAEHT I'P. Ne

oAMNMCh, Jara HWHHUIHAJIbI, (l)aMI/IJ'II/ISI

Cankr-IlerepOypr 20

Conep:xaHue oTyeTa

esan padoThI:

3agaum:

Teoperuyeckue cBeieHUs

B oryere mo maGopaTopHoii paboTe 00s3aTeIBHO MOJDKHBI OBITH YKa3aHbl TEOPETHUYECKHE
CBEJICHMsI, HEOOXOJAMMBIE /Il BBITIONHEHUS J1a00paTopHOl paboThl, B TOM YHWCIE IaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMTOJTHSIIACH paboTa.

Pacyerno-rpajpuyeckas 4acrb
B naugane YKa3bIBalOTCA UCXOOHBIC TaHHBIC, paCyYCThI, rpaq)mlecm/le IMOCTPOCHUA.

BriBoabI
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Otuet mo yabopaTtopHOil paboTe 00s3aTENBHO JODKEH COJAEpPkKAaTh BBIBOJBI MO JIAOOPATOPHOU
paboTe, B KOTOPOI TOIKHBI OTPaKaThesl PaKThl JOCTHIKESHUS LIENH.

Cnucok MCIOo/Ib3yeMoii JTUTepaTyphl

Cnmcok ucmnoap3yeMoit nurepaTtypsl odopmisiercs B coorBerctBuu ¢ 'OCT 7.0.100-2018 —
bubnmorpaduueckas 3amuck. bubmmorpaduueckoe onucanue. OOmme TpeOOBaHUS U MPaBHIIA
COCTaBJICHUSI.

Tpebosanus kK 0OPMIIEHUIO OTYETA 0 J1A00paTOpHOU padboTe

1. O6uue TpeboBaHUS

1.1. B coorBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mpaBuia oGopmieHHs OTUeT MO JlabopaTopHOoW pabore odopmisercs
JF0OBIM MEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JiucTa 6enoit Oymaru gopmara A4.

1.2.B otuere mno mabopatopHoil pabote nomyckaercs wuHTepBan 1.0 u 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHou cTpoku 1.0.

1.3. IgeT mpudra 10KEH OBITH YSPHBIM.
2. Hymepanusi cTpaHuil oT4eTa

2.1. Ctpanunpl oTdeTa cCjenyeT HyMepoBaTh apaOckumu 1udpamu, cOOM0Aasi CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABISETCS B HU3Y Ka)JIOTO JINCTA
0 LIEHTPY.

2.2. TuTynBHBIA JIMCT BKIIOYAETCS B OOIIYI0 HyMEpaluio cTpaHul otdyera. Homep crpaHuiiel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIAETCA.

3. HyMepaunﬂ pa3ae/ioB U moJApa3jacjioB oTu€eTa

3.1. Pa3znensl JODKHBI MMETh MOPSAJKOBBIE HOMEpa B Ipejeiax BCero oTueTa, 0003HaueHHbIE
apabckumu nuppamu.

3.2. Paznensl MoryT ObITH pa3OUTHI Ha MoApa3aensl. HyMmeparius moapasienoB coCTaBIseTCs U3
HOMEpa paszena W Mojapaszfena, 0003HAYeHHOTO uepe3 TOUKYy, Hampumep, «1.1.». B koHie
HAa3BaHMSA PaA3/IeNIOB U IOIPA3/IEIIOB TOUKA HE CTABUTCS.

4. LanocTpanuu

4.1. nnrocTpallii  TOAMUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PUCYHOK» 1 UMEIOT JTHOO CKBO3HYIO HyMeEpallHio, TH00 HyMEpaluio B COOTBETCTBUU C
paszzenaMu oT4yeTa.

4.2. Bce wmmocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKAa3bIBA€TCs IOCIe
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «PucyHok 1 — CrpykrypHas cxema
OHOKOHTYpHOU CAP».

4.3. Ilonnucu BcexX WILTIOCTPAIIMK BEIPAaBHUBAIOTCS MO LEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku nomxHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO yKa3bIBaTh
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0003HaueHMsI KOOPAMHATHBIX OCEel M cCaMUX T'paHrKOB.

5.2. Ecmu rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS UX
BBITIOJIHEHHE B OJTHOM CHUCTeME KOOPUHAT.

6. Ta0auubI

6.1.B oryere mo naboparopHOil paboTe PEKOMEHAYEeTCS CKBO3Has  HyMmeparus
tabmuil. JlomyckaeTcst Hymepanusi TabiIuI] B mpejeiax pasziena ordera. B atom ciydae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA Pa3jieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, Pa3IeICHHBIX TOYKOM.

6.2. TaGmuibl HyMepyroTCs apaOCKUMU UPPAMH.

6.3. Hymepamnus Tabmui Nmpow3BOIUTCS co cioBoM «Tabmuia» 6e3 3Haka «No», Hampumep,
«Tabmuua 1».

6.5.4. Kaxnas tabnuua J10JKHA UMETh Ha3BaHUE, KOTOPOE CIEeAyeT NMOMELaTh Haja Tadnuien
cieBa 0e3 ab3aIHOro OTCTYIIA B O/IHY CTPOKY C €€ HOMEPOM 4epes3 THpe.

11.2. Metoauueckue yKazaHus JUIsi OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
32JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPENOJIaBaTeNsl, HO 0€3 ero HermocpeCTBCHHOTO
YUYaCTHS.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMH MPUOOPETAEMBIX 3HAHUH, 00ECIEYMBACT BBICOKUU
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.3. Meroauueckue yKazaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCIUIIIAHBL.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTAalMU OCYLIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkeHuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHoW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIIy.

[IpoBeneHne TEeKymero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C IMOMONIbIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH OLIEHUBAETCS 110
cucteme 3auet/ He 3a4yeT. [100KUTenbHBIA pe3yabTaT TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH J1aeT
CTYACHTY JONOJHUTEIbHBIN OaJlT MPH MPOBEACHUHU MPOMEKYTOUHOM aTTeCTalllH.
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11.4. Metoau4ieckue yka3zaHUs JJisi O0y4aroUIMXcs MO MPOXOXKICHHIO MPOMEKYTOIHON
aTTecTaluuu

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— auddepeHunpoBaHHbI 3auyeT — 3T0 ¢dopMa OUEHKHM 3HAHHWH, MOJyYEeHHBIX
oOy4aromuMcs IpU U3Y4EHUH AUCUMILIMHBL, IPU BBIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

[IpomexyTouHas arrecTanusi OpoBoAUTCS B (GopMme AUPPEpEeHIHPOBAHHOIO 3ayeTa.
3ayer mpoBoAUTCA B YCTHOH ¢(opme mo OwieraM B BHUAE NOATOTOBKM M H3JIOKCHHA
pa3BEpHYTOro oTBeTa. Bpemst Ha moAroToBKy oTBeTa - 30 MUHYT.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOW arrectauuu cTyaeHToB ['YAII, oOyuaromuxcst 1O NporpaMMmbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

[IpomexxyTouHast arrectalsi OLIEHMBAETCS MO pE3yJibTaTaM TEKYIIEr0 KOHTPOJIS
yCIIEBaEMOCTH. OJK3aMEH IPOBOIUTCS B yCTHOHW (Qopme mo Owmseram, NpEACTABICHHBIM B
tabymne 16. B cioydae, ecinu CTyIEHT MO YBOKUTEIBHON NMPUYMHE HE BBITOJHUI TPEOOBaHUS
TEKYLIEro KOHTPOJIS, €My MPEJOCTaBISETCS BO3MOXKHOCTh CHIaTh 3aJ0JDKEHHOCTH IO
nponyueHHbIM TemaM. dopma mpoBeeHUs IPOMEXKYTOUHOM aTTECTallMi — HUCbMEHHAsL.
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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
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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