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Jlucr cornacopanns paboyeii nporpaMmbl AMCUMILTHHE!

TIporpammy cocTasH (a)
JIOIL, K.T.H., AOLL B.I1. Ky3sMeHKO
(zonxnocT, Y4, GTEneHs, J8aHHe) nara) (rmsrpeanss, s

IMporpamma oxobpena na sacenanny xadeaps Ne 32
«17» drespana 2025 r, nporokon Ne 5

3asenyroumit kadepoii Ne 32
K.T.H. JIOIL C.B. Conénmii
(y. cTencHb, 3sarmmc) (noanmcs hara) (MmN, Gavnmis)

3amecTHTens gupekTopa HHCTHTYTa Ne3 no MeTommieckoit pabore

Cr. nper. ' H.B. Pemernukopa

(RONKHOCTY, Y4, CTEINEHS, IBAHNE) (noa (Fmmane, thammms)



AHHOTaNINA

JuctuummHa «CucteMbl IU(PPOBON TUCTIETYEPU3AMMU» BXOJUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenquanbHocT  13.03.02  «DnekTposHepreTuka U AJIEKTPOTEXHUKA»  HaIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

[IK-5 «CnocoGeH mnpoBOAUTH aHAIW3 W KOHTPOJb HapaMeTpOB U YCIOBHH pPabOTHI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPI€TUYECKON CHUCTEMBD)

CopepxaHue AUCHUUIUIMHBI OXBATHIBAE€T KPYr BOIPOCOB, CBA3AHHBIX C YCTPOICTBOM,
MOCTPOCHUEM M MPHHLUIIOM PabOThl YCTPOMCTB IHMCIETYCPU3ANMUU B DICKTPOIHEPTETHUECKUX
CUCTEMaX.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro npoliecca: JEeKIIH, JabopaTopHble paboThl, CAMOCTOSITeNbHAs pad0oTa 00y4aroIIerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AuddepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHHUIUIMHE «PYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenogaBaHusl JUCHUTUIMHBI
[lenpto  mpenojaBaHus  JUCHUIUIMHBI  sIBIsieTcs  (opMmHupoBaHHE Y  0OydYarommxcs
npodeccHoHaNbHBIX 3HAaHUK U ymMeHHH B coorBercTBuM ¢ @I'OC BO ¢ yderom mpuMeHEHUS
COBPEMEHHBIX LHU(PPOBBIX TEXHOJOTHMM B OOJACTH HHEPreTHKH, a TakKe 3HAKOMCTBO
00ydJarommxcsi ¢ aBTOMAaTU3UPOBAHHBIMM CHCTEMaMH VIPABICHUS B 3JICKTPOIHEPrETHKE.
Huctunnuua Qopmupyer y oOyyaroummxcs TOTOBHOCTh K  HCIOJB30BAaHUIO  YCTPONCTB
JTUCTICTUEPHU3AIUH, H3yYeHHE OCOOCHHOCTH €€ IMOCTPOCHHSI, aJTOPUTMOB CcOOpa NaHHBIX U
MapaMeTpPOB CHUCTEMBI, MOMJEKAIIUX TUCHETYEPCKOMY KOHTPOJIO, a TakKKe TEXHOJIOTUU
JTUATHOCTHKH 3JIEKTPOOOOPYIOBAHHUS.

1.2. JucuunnuHa sBiasercs (QakyapTaTUBHOM TUCHUIUIMHOM 1O  HANpaBlICHUIO
o0pa3oBaTeNbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb IMIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AMCHUUILIMHBI OOYYAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMI U WHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU

[1K-5 Cnocoben
MIPOBOJIUTH AHAIU3 U
KOHTPOJIb IapaMETPOB U
[Tpodeccuonanvubie | yCIOBUN pabOTHI
KOMIICTCHIINU OTACJIBHBIX
KOMIIOHEHTOB
AIEKTPOIHEPreTUYECKON
CHUCTEMBI

[IK-5./1.2 ananu3upyeT xapakrep IpoTeKaHus
MEPEXOAHBIX MPOLECCOB U YCTOMYHUBOCTh
PEXKUMOB JIEKTPOIHEPTETUUECKON CUCTEMBI

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIIMNX AUCIUILINH:
— «QJIEKTPUYECKHUE U MIEKTPOHHBIE allapaTel»,
— «OCHOBBI TEOPUHU NEPEXOIHBIX IPOLIECCOB B WIEKTPUUECKUX CUCTEMAX Y,
— «QJIEKTPUYECKUE CUCTEMBI U CETU,
— «CHCTEMBI M METO/IbI HICKYCCTBEHHOTO MHTEJUIEKTA B DJIEKTPOIHEPTETUKE.

3HaHMsI, MOJIyYEHHBIE IPU H3YYEHMM MaTepuaja JaHHOW IJUCLMIUIMHBL, MMEIT Kak
CaMOCTOATENIBHOE 3HA4Y€HHE, TaK M BCIIOMOTaTEIbHOE HCIOJIB30BAaHUE IIPU IPOXO0KICHUH
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(PUKALMOHHON
paboThl, M U3yYEHUU APYTHX AUCLUIIINH:

— «QJIEKTPUYECKUE CTAHIIUU U TIOJACTAHLIAN,

— «OHeproycTraHoBKH Ha OCHOBE BO30OHOBISIEMbIX HCTOYHUKOB SHEPTUU .

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
JHannapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPeICTaBICHBI B
Taommie 2.

Tabmmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemkocTs 1o

Bu eOHOM PabOTHI Bcero
Aaya p ceMecTpam




No8

1 2 3

Oowan mpyooemKkocmp OuCyuUnIUHbLL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 10 10
AyoumopHuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:

nexiuu (JI), (dac) 10 10

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmosamenvnas paboma, Bcero (4ac) 52 52

Buo npomesxcymounoi ammecmayuu:. 3a4er, Tudd
mubd. 3ager, sk3amen (3auer, dudd. 3au, '
ks, ) 3au.

Hudod. 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, UX TPYAOEMKOCTh

Jlexnuu 113 JIP KII CPC
(gac) (C3) (gac) (4ac) (gac)

Pa3IIeJ'II>I, TEMBI JUCIHUITIIMHBI

Cemectp 8

Paznen 1. Obuue Bonpockl nucneTyepusaluu 1
OIIEPAaTUBHOTO YIIPABICHUS 0OBEKTOB
IEKTPOIHEPTCTUKH

Tema 1.1. OcHOBHEIE OIOKEHUS O 4 4 13
MEPEKITFOUCHUSAX B JICKTPHUECKUX CETSX.

Tema 1.2. IIpuHIHUIIBIL, CTPYKTYpPA U TEXHUYECKUE
CPEJICTBA JIUCIIETICPCKOTO YIIPABICHHSL.

Paznen 2. Beenenue 8 SCADA cuctemsl,
npuHIs padotsr OCP CcepBepos.

Tema 2.1. @opmMupoBaHuE MOJENIEN B TUIIOBBIX
SCADA cucremax. Unentuduxamnus u 2 2 13
KOHTPOJIb PEXKUMOB pabOThI 3JIEKTPUUECKOI
CeTH.

@dopMHpOoBaHUE TOMOJIOTUHU CETH.

Pa3znen 3. ABToMaTu3npoBaHHBIE CUCTEMBbI
JIUCTIETYEPCKOTO YIpaBIECHUS

Tema 3.1. O6mas xapaktepuctuka AC/Y,
3a1aud M QYHKIUH yIIpaBJICHUS. 2 2 13
Tema 3.2. ABTOMaTU3MpOBAaHHBIE CUCTEMBI
JIMCTIETYEPCKOTO YIIPABICHHS PaclpeeInTEIbHBIX
ceTeil.




Paznen 4. Cuctemsl cOopa JaHHBIX U
OIIEPAaTHBHOTO AUCIETYEPCKOTO YIIPABICHUS

Tema 4.1. Apxutextypa ACY TII 2 2 13

4.2 YrpaBiaeHUe JICKTPOIHEPTUECH.
4.3. ITpuHIMIBI YIPaBJICHUS JIEKTPOIHEPTUECH.

Uroro B cemectpe:

10 10 52

Hroro 10 0 10 0 52

HpaKTI/I‘leCKaﬂ IIOATOTOBKA  3aK/IIOYacTCA B  HCINOCPCACTBEHHOM  BBIIIOJTHCHHUH

00yyJarouuMucs

ONpPENIeICHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei

pohecCuOHaNBHOM e TeIbHOCTbIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [TUKIIa

Howmep paznena

Haseanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

1. OOGmue BOIPOCH AUCTIETYEPU3AINN U OTIEPATUBHOTO YIPaBICHHUS 0OBEKTOB
3NEeKTPO3HEPTreTUKU

Tema 1.1. OCHOBHBIE IOJIOKEHUSI O IEPEKITIOYCHUSX B AIEKTPUUECKUX CETSX.

Tema 1.2. IlpuHuunbl, CTPyKTypa U TEXHHUYECKHE CPEACTBA JUCIETYEPCKOIO

YIpaBJICHUSL.

2. Bsenenne B SCADA cuctemsl, mpuanuiisr padoter OCP ccepBepos.

Tema 2.1. @opmupoBanne wmoxpeneii B THmoBeIx SCADA cucrtemax.
WnenTndukanms 1 KOHTPOJIb PEKUMOB pabOThI AIEKTPUIECKOH CETH.
dopMupoBaHHE TOTIOIOTUHN CETH.

3. ABTOMaTH3MpPOBAaHHBIE CHCTEMBI AUCTIETUYSPCKOTO YIIPABICHUS
Tema 3.1. O6mas xapakrepuctuka ACJY, 3aqaun u GyHKIUH yIIpaBICHHS.
Tema 3.2. ABTOMAaTH3MpOBaHHBIE CHCTEMbI JUCIIETYEPCKOTO YIIPABICHHS

pacupeieIuTeNbHbIX CETEN.

4. Cucrembl cOOpa JaHHBIX U ONEPATHBHOTO JUCIIETUYEPCKOTO YIIPABICHHUS
Tema 4.1. Apxurexktypa ACY TII

4.2 YupaBieHue 31eKTPOIHEPTUeH.

4.3. [IpyHIMOBI yOPaBICHUS AIEKTPOIHEPTUEH.

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

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |MIPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

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




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJOEMKOCTh

W3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | PAKTHUCCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHI

(gac) JIMHBI
Cemectp 9
1 Beenenne B SCADA cucTeMsbl 4 1
COop maHHBIX U UX HHTErpanus TumoBoM SCADA
2 2
110
3 AHanuza TaHHBIX SHEPTONOTPEOICHUS 2 3
JlaboparopHbiil pakTUKYM « T peHaxepsl I
4 MOJITOTOBKU ¥ O0YYCHHUS TUCTIETIYEPCKOTO 2 4
MEPCOHANIA YJHEPTOCUCTEM)»
Bcero 10

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunapl caMmocTosTeNnbHON paboOThI ¥ €€ TPYIOEMKOCTh IPUBEICHBI B TA0OIHIIE 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
45 45
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamtaee 3amanue (/13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBka K MpoOMeEKyTOYHOU 5 5
artecrauuu (ITA)
Bcero: 52 52

.. 7-11.

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHOM PabOThI 00YYAIONIUXCS IO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBeieH B TabmuIle 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/

URL amp

ec bubnuorpaduueckas ccplika

KomnuaecTBo 9K3eMITIspOB B
OnoImoTeKe

(KpoMe 2IIeKTPOHHBIX IK3EMITISPOB)

ABTOMAaTH3aIUS TUCTIETYEPCKOTO




yIpaBICHUS B JIEKTPOIHEPTETHKE: COOPHHUK
y4eOHO-METOIUUYECKUX MAaTEPUAIIOB /
ITpouenko I1.I1. biarosemenck AMypckuii
roc. yH-T. 2018 - 25.

DONEKTPOIHEPTETUUECKUE CUCTEMBl U CETHU
[DnekTpoHHBIN pecypc]: yuebHoe mocobue /
B. ®. Hlumraxkos, O. . Comenas, C. B.
Conensrii; C.-Iletep0. roc. yH-T a’pOKOCM.
npuOOpPOCTpOCHHSI. - DIEKTPOH. TEKCTOBBIC
nman. - CII6. : U3n-Bo I'YAIL 2017. - 127 c.

18

Poicun  A.B., Conémeiii C.B., Conénas
0O.41. [lepexoiHbie TPOLIECC B IECKTPUUYECKUX
cuctemax: ydebnoe mocobue / CII6: ['YAIIL,
2020. - 52 c.

OCHOBBI  DJIGKTPOCHAOKEHUST  OOBEKTOB
oTpacinu [DIJIEKTPOHHBIN pecypc|: ydeOHoe
rmocobue / B. ®@. Ilunuiakos, O. 5. Conenas,
C. B. Conennii; C.-lIletep6. roc. yH-T
a3pPOKOCM. TPUOOPOCTPOCHUS. - DIIEKTPOH.

17

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

I'epman-T"ankun C.I'. u np. /MonensHoe
MIPOEKTUPOBAHUE BJIEKTPOMEXAHNYECKHUX

MEXaTPOHHBIX MOJAYJICH JIBHKCHHS B CPEJIC
SimInTech.// M: JIMK, 464 c. 2021r.

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

ABTOoMaTu3anus JMCIIETYEPCKOTO
yIIpaBJIEHUSI B JIEKTPOIHEPreTUKe: COOPHUK
y4eOHO-METOJNUECKUX MaTEpHajIOB / -

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUINHBI

npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL agpec

HaunmenoBaunue

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

https://www.gost-r.com/

CHpaBO‘-IHLIC MaTepuraibl U HOPMATUBHBIC JOKYMCHTHI 110
QJICKTPUYCCKUM CUCTCMAM.

https://profstandart.rosmintrud.ru | ba3a npodeccroHaNbHBIX CTAaHIAPTOB

8. Ilepeuenp MHPOPMALITMOHHBIX TEXHOJIOTUI




8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNBLHOTO MpoIiecca MO TUCITUTUIHHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAMMHOTO oOecriedeHus npecrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue

1 SCADA I10

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOH 0a3bl (mpu HEOOXOMMOCTH )
1 | MynpTuMenuiiHas JeKIUOHHAs ay TUTOPUS 31-04 (bonpmas

Mopckas 67)
WIH
410 (MockoBckuit mp.-
T. 149 BA)

2 IlepconanbHbIE KOMIBIOTEPSHI € IPeNyCTaHOBIEHHBIM [1O 31-04 (bonbmas
Smath Studio, SimInTech, SCADA TIO. Mopckas 67)
170031
418 (MockoBckuit mp.-
T. 149 BA)

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIllu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaroImuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHs MPOMEKYTOYHOH aTTeCTaIlluu

Bua npomexyTo4HOM aTTecTaluu ITepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BOIpocCoB;
TecThr;

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpPUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa




HCITIOJIB30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI1eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JIMTCPATYpBhI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIbHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOJHO BJIAJICET CUCTEMON CIIELMAIM3UPOBAHHBIX IOHITHI.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;
ODOLLION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOTPAMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS] B IMPAKTHUYECCKOM NPUMEHCHUW 3HAHUUN
«3AuTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAyJHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YaCTHYHO BJIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.
— oOyyaroluiicss He YCBOWJI 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPHU
«HEYIOBJIETBOPUTEIIHLHOY ’
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJIOKCHHUS;
— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHIMKaTopa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr s mudd. 3auera npeacrasieHs B Tadmuie 16.
Tabnuna 16 — Bonpocs! ans audd. 3auera
Kon
Ne n/mn ITepeuens BonpocoB Wit 1ud@. 3auera
P P A b UHJIMKaTopa
1-95 1 Yro npexncrasinser coboii rpaduk snekrpuueckoit Harpy3ku u ero | [TK-5.1.2

BUILI?

2 [IpuHIMIBL, CTPYKTYpa U TEXHUYECKHUE CPECTBA JUCIIETYEPCKOTO
YIIPABJICHMUSL.




3 HopMasbHble U aBapuiiHbIE PEXKUMBI JHEPTOCUCTEM.
4 PerynupoBaHue HOpMaJbHBIX PEXHMOB B S3HEPrOCUCTEMAX U
IIEKTPUYECKUX CETSX.
5 @yHKUMY U 337ja4y TUCTIeTYepa 110 YIPaBICHUIO
SHEPIrONpPEANIPUATUEM.
2 Cxema U 3TaIlbl ONEPATUBHOTO YIIPABICHUS.
3 OnepaTuBHBIE COCTOSIHUS 000PYI0BAHUS.
4 Y10 Takoe onepaTUBHO JUCIIETYEPCKOE yIpaBjieHue?
5 Yem omnepaTUBHO AUCIETYEPCKOE YIIPABICHUE OTIMYAETCS OT
OIEPATUBHO TEXHOJOTHYECKOTO yIpaBJICHUs?
6 Uto Takoe onepaTUBHBIE IEPETOBOPHI?
7 Yem onepaTHBHbIE 1€PETOBOPHI OTIUYAIOTCS OT ONEPATUBHBIX
cooOuIeHni?
8 TUIoBbIE CXEMBI JIEKTPUUECKUX COCTUHEHUM.
9 Opranuzanus 1 NopsA0K IPOU3BO/ICTBA NEPEKIIIOUEHUN B
3JIEKTPOYCTaHOBKAX.
10 OTnaya onepaTuBHON KOMaH bl (PacOPsHKEHHUS).
11 CocraBneHue onepaTuBHbIX OJaHKOB U IIPOrPaMM.
12 JleiicTBHs nepcoHana mpyu NpOU3BOJICTBE MEPEKIIOYCHUH.
13 Yrto Takoe onepaTuBHO-IUCIETYCPCKOE YIIPaBICHUE?
14 YUem aucnieTyepckoe ynpapieHUe OTIMYAEeTCs OT
JUCTAaHIIMOHHOTO YIpaBJIeHUs?
15 Cucremsl c6opa JaHHBIX U ONIEPATUBHOTO JUCIIETYEPCKOTO
yIpaBieHUs.
16 IlepBeiit ypoBenb Apxutektypsl ACY TII.
17 Bropoii ypoBenb Apxutextypsl ACY TII.
18 Tperuii yposenb Apxutektypsl ACY TII.
19 Yetseptslil ypoBenb Apxurektypbl ACY TII.
20 O6mas Apxutektypa ACY TII.
21 ®opmupoBaHUE TOMOJIOTUU CETH.
22 O1eHKa COCTOSIHUS CUCTEMBI 3JIEKTPOCHA0KEHUS B paMKax
JUCIIETYEPCKOTO YIPaBICHUS.
23 CornacoBaHMe ITOKAa3aHUN CUCTEM JUCIETYEPU3ALUN U
aBTOMAaTH3AIIIH.
24 OnepatuBHas OLICHKA HAJIE)KHOCTH MEKCUCTEMHBIX CBSI3E€U U
pacnpenenuTeNIbHbIX CETEH.

25 OnepaTuBHasi KOPPEKLHUS PEXUMOB pabOThI AIIEKTPUIECKOM
CeTH.
26 ITpuuuHEl aBapuil 1 OTKA30B.
27 OcHOBHBIE BUbI OLTUOOK ITPHU ONEPATUBHBIX NMEPEKITIOUECHHUSX.
28 Co3nanue cucteM yrpasienus Ha 6aze SCADA — cucrem
29 OyHKIMOHAIbHbBIE XapaKTEPUCTUKU U BO3MOKHOCTH SCADA
CUCTEM JUIsl OIEPATUBHOIO AUCIIETYEPCKOIO YIIPaBJICHMUS B
IJEKTPOIHEPreTUKE
30 JleueHTpanu3oBaHHas CUCTEMA YIIPaBJIEHUs IPOU3BOICTBOM
3JEKTPOIHEPTUU
31 LlenTpanu3oBaHHas cUCTEMA YIIPABJIECHUS TPOU3BOJICTBOM
JJEKTPOIHEPTUU
32 KomnbrorepHas cuctema «COBETUHK UCIIETYEPAY.
33 KOMIIbIOTEPHBIE CUCTEMBI YIIPABIECHUS 3JIEKTPUIECKON YaCThIO
YHEPrOOOBEKTOB.
34 Hemnonayiku B paboTe TpaHCPOPMATOPOB, UX YCTPAHEHHUS.




35 JleiicTBuUs IepcoHana npy cpabaThIBAHUU Ta30BON 3AIUTHI
Tpanchopmaropa.

36 Ilepuoanyeckre OCMOTPBI TPaHC(HOPMATOPOB.

37 YcnoBus BKIIOUEHUS TPaHC(HOPMATOPOB Ha MapaIeIbHYIO
pabory.

38 TexHMKa onepaluii ¢ BHIKIIOYATEIISIMU.

39 TpeOoBaHusi, NPeabABISIEMbIE K PA3bEAUHUTESM C TOUKH
3pEHUs ONIEPATUBHOIO OOCITYKUBAHUS.

40 OcMOTpHBI pa3beIMHUTENEH, OT/ICTUTENCH,
KOPOTKO3aMbIKaTeJIeH.

41 TexHuKa onepaluii ¢ pa3beIUHUTEIIMU U OTACIUTEISIMH.
42 Oobmas xapakrepuctuka ACJY, 3amaun u GyHKIHN
yIpaBJIEHUS.

43 ABTOMaTH3MPOBAHHBIE CUCTEMBI AUCIETUEPCKOTO YIPABICHHUS
pacpeIeauTENbHbIX CETEH.

44 ABTOMaTU3MPOBAHHBIE CUCTEMBbI KOHTPOJIS U yIIPaBJICHUS
HSHEPronoTpeOICHUEM.

45 Peructpanus aBapuiHbIX COOBITUI U IEPEXOIHBIX MPOIIECCOB.
43 Iloka3arenu, XapaKTepHU3YIOLIHE UCIIPABHOE COCTOSHUE
AIIEKTPOIHEPTETUYECKOTO 000PYOBAHHUS.

44 V3mepenue TemnepaTypbl U KOHTPOJIb HArPeBa KOHTAKTHBIX
COCIMHEHU.

45 IlnanupoBaHUE U TUCIIETYEPCKOE YIIPABICHUS MIPH
00CTyKMBAaHUU 3JIEKTPOIHEPTrETUUECKUX OOBEKTOB.

46. OnepatuBHbIE OJIOKHPOBKHU.

46 JleiicTBust cpabaThiBaHUH YCTpOHCTB P3A.

47 JleficTBHsI TPU NCUYE3HOBEHUHU HANpsDKEHUs Ha pubopax
KOHTPOJISL.

48 OOu1re BONpOCH! ypaBiIeHUs U BEJCHUS PEKUMOB PabOTHI B
HYHEPrOCHUCTEMBI.

49 OpranuzannoHHas CTPYKTypa JUCIIETYEPCKOrO YIIPABICHUS
SHEPrOCUCTEMOM.

50 CBa3p MEXIy aAMUHUCTPATUBHO-XO35ICTBEHHBIM U
ONEpaTUBHBIM YIIPABICHUEM.

51 ®OyHKUMHU U 3312494 JUCTIETYEPCKOM CITYKObI, U CTPYKTYypa ee
MOCTPOEHUS.

52 OcHoBHbIE TPeOOBAHUS K PEKUMY SHEPTOCUCTEMBI.

53 IIporno3upoBanue rpaKOB HATPY3KH IHEPTOCUCTEMBI.

54 NnpopMaliioHHOE ¥ METOMUYECKOe 00eCTIeYeHHE OTEePATUBHBIX
3a/1a4 BEeJICHUsI PEKUMa SHEPrOCUCTEMBI.

55 Pa3paboTka onepaTUBHON CXEMbI 3HEPTOCUCTEMBI Ha OCHOBE
XapaKTEepHBIX TpapuKOB HArpy3KHu.

56 YmpapieHne HOPMAJIbHBIM PEKUMOM Il 0O0ecTIeYeHus
Ha/Ie)KHOCTU SHEPTOCUCTEMBI.

57 BoiBos1 000pYIOBaHUS B PEMOHT M KOHTPOJIb 32 €[0 PEMOHTOM.
58 OcHOBHbIE BU/IbI OITMOOK MPH ONEPATUBHBIX MEPEKITIOUECHUSX.
59 OcHOBHBIE MEpBI 10 NIPEAOTBPAILEHUIO CUCTEMHBIX aBapui,
MOPSAOK UX JIMKBUAALINU.

60 OGcmy>KuBaHNE YHEPrOCUCTEM MPOTUBOABAPUITHOMN
ABTOMAaTHKOM.

61 JlelicTBus onepaTUBHO-AUCIIETYEPCKOTO MIEPCOHANA IIPU
JIMKBUJIALIMHU CTaHJAPTHBIX aBaPUMHBIX CUTYaLIUH.




62 KoMnbIOTEpHBIE CUCTEMBI YIIPABIEHUS 3JIEKTPUUYECKON YaCThIO
SHEPTrOOOBEKTOB.

63 Cxema 1 3Tarnbl ONepaTUBHOIO YIIPABJICHHUS.

64 IIpoTuBoaBapuiftHbIC TPEHUPOBKHU U pabOTa Ha TPEHAXKEpax
OIepaTUBHO-IUCIIETYEPCKOrO IIEPCOHAA.

65 3amaun ynpaBlICHUs U BEICHHS PEKUMOB pabOTHI B
HEPrOCUCTEMBI

66 Opranu3zalioHHas CTPYKTYpa JUCIETYEPCKOTO YIPABICHUS
SHEPrOCUCTEMOM.

67 CBsi3b MEXAY aIMUHUCTPATUBHO-XO035CTBEHHBIM U
OIlIEpaTUBHBIM YIIPABICHUEM.

68 OYHKIINY W 3a/1a4U AUCTICTYCPCKON CITY)KOBI, U CTPYKTYypa ee
IIOCTPOEHUS.

69 OcHOBHBIE TPEOOBAHUS K PEKUMY SHEPTOCUCTEMBI.

70 Ilporuo3upoBanue rpadUKOB HArPy3KH SHEPTOCUCTEMBI

71 YnpaBieHue HOpMaJIbHBIM PEKUMOM JUTsl OOeCTIeUeHUs
Ha/Ie)KHOCTU SHEPTOCUCTEMBI.

72 IlpuHUUIIBI yIPaBIEHUS 3JIEKTPOIHEPTUEH.

73 ABTOMaTHYECKas pa3rpy3ka CeTH. YpaBIeHUE HAIPy3KOM.

74 O6mue nHGOPMAITMOHHBIE MOJIEITH JIEKTPOIHEPTETUYECKIX
CHCTEMBI.

75 KOMMyHUKAllMOHHBIE CETEBBIE PEIICHUS IS
pacrpenenuTeNbHbIX ceteil. 76 MHdopmanmonHas 6€30MacHOCTh U
IUTAHUPOBAHKUE SHEPTOCHUCTEM.

77 KoMObIOTEpHBIE CUCTEMBI YIIPABICHUS IEKTPHUECKON YaCThIO
SHEProOOBEKTOB.

78 Uro npencTapiseT co0oil rpaduk 3IeKTpUUECKON Harpy3ku u
€ro BUIBI?

79 Lenu u 331241 IPOrHO3UPOBAHMS IPA(UKOB IEKTPUUECKOM
Harpys3Ku.

80 KakoB aJiropuT™ NpOTrHO3UPOBAHUS CYTOYHOTO rpaduka
AIIEKTPUYECKON Harpy3ku?

81 Llenu, 3a1auu ¥ anrOPUTM IPOTHO3UPOBAHUS
AIIEKTPONOTPEOTICHHUS.

82 Kakum 00pa3oM yuMTHIBatOTCS BHEIIHUE (aKTOPbI IPU
IIPOrHO3UPOBAHUU?

83 Kakum 00pa3oM ocylecTBIsSeTCs ONepaTuBHAs OLIEHKa
HAJI)KHOCTH MEXKCHCTEMHBIX CBsI3ell 23 U pacnpeaennuTeNbHbIX
ceTeit?

84 B ueM 3akitouaroTcs pe3yabTaThl INIAHUPOBAHUS SIEKTPUUECKUX
pEXKUMOB?

85 dynkuuoHanbHble xapakrepuctuku SCADA — cucrem

86 B ueM 3axirouaercs cyTh Koppekuuu pexuma ['9C?

87 Urto npencrasisier coOoit nepapxuyeckasi CTpyKTypa
aBTOMATHU3UPOBAHHOW CUCTEMBI YIIPABICHUS B AJIEKTPOIHEPTETUKE?
88 Uto npuHUMaeTCs 3a KpUTEPUN ONTUMHU3ALINH B
AIIEKTPO3HEPIETUUYECKUX cUcTEMAX?

89 dynkimoHanbHBIE BO3MOKHOCTH SCADA — cuctem

90 IIporpammuo-anmnapatssle miathopmsl SCADA — cuctem

91 I'paduueckue Bozmoxxknoctd SCADA — cucrem

92 ®Oynkuny aucneryepa Npyu NpOrHO3MPOBAHUM PEKUMOB.

93 OyHKIMK JUCNIETYEPOB HA PA3IUYHBIX YPOBHAX HEPAPXUUECKON




CTPYKTYPHI 3JICKTPOIHEPTETHUECKON CHCTEMBI.

94 Dramnbl co3nanus cucteM ynpasieHus Ha 6aze SCADA —
CUCTEM

95 Ipenynpexaenns (Anapmel) u coobiTus B SCADA — cucremax

[lepeuenp TeM It KypcOBOTO IPOEKTHUPOBAHUS/BBIIONHEHHUS KYpPCOBOH pabOTHI
Mpe/ICTaBiIeHbI B Tabmuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KypCOBOM paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Ne . Kon
[IpuMepHBI TIepeueHb BOMPOCOB IS TECTOB
n/ WHIUKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uembvipex npeonoNCeHHbIX U 000CHO8aHUEM 6bIOOPA

Wnctpykuus: [IpounTaiiTe TEKCT, BRIOEPUTE MPABMIIBHBINA OTBET U 3aMUIINTE apTyMEHTHI,
000CHOBEIBarOMINE BEIOOpP OTBETA

1 Yro Takoe onepaTHBHO-ANCIIETICPCKOE YIPABICHHE? IK-5.11.2

a) Kommuekc Mep 1o IEHTPaIM30BaHHOMY YHPAaBICHHIO T'€HEPUPYIOLIIMHU
yCTaHOBKaMHM, 00beMaMy T'eHepauy 1 MoTpeOIeHNS.

b) Kommiekc Mep mo pacmpeleneHdro 3JIeKTpoCHAOXKeHus moTpebureneii 1 u 2
KaTerOpHH JUIsl TIOBBIILICHHST HAJIGKHOCTH AJIEKTPOCHA0KEHHS.

c) Kommiekc Mep 1O LEHTPaJM30BaHHOMY YIIPABICHUIO TEXHOJIOTHUYECKUMHU
pexxumMamMu pabOThl OOBEKTOB 3JIEKTPOIHEPTETHKH M MOTPeOMTENed 3IeKTpHYeCKOn
9HEPTHH, €CIIM 3TH 0OBEKThl M YCTPOWCTBA BIIUSIOT HA DJIEKTPOIHEPIeTHUECKUN PEKUM
paboTHI 3HEPTeTHYECKOH CHCTEMBI.

d) [leiicTBus  ONEPAaTHBHO-AMCIIETYSPCKOTO IEpPCOHala, HampapJeHHbIE Ha
OTKJIFOUCHNE aBaPUITHBIX YyJacTKOB CETH.

2 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONILKUX 8APUAHMOE OmEema
U3 NPeONONACEHHBIX U PA3GEPHYMBIM 000CHOBAHUEM 8b100PA

Wnctpyknus: IIpouunTtaiite TEKCT, BEIOEpHUTE MIPaBUIBLHBIE BAPUAHTHI OTBETA U
3aMUIINTE apryMEHThI, 000CHOBBIBAIOLINE BEIOOP OTBETOB

2 | Kakue m3 craenyronmx QyHKIUNA HanOoIee XapaKTePHbI I CHCTEM IK-5.]1.2
1 dpoBoH AMcTieTYepu3auu?

a) MOHUTOPHUHT B peabHOM BPEMEHHU;
b) Ympasienue 3anacamu;

¢) ABTOMaTH3alUs IPOLIECCOB;

d) Ananu3 naHHBIX.

3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeleHue coomeemcmeust

WNuctpykuus: I[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kaxa0W MO3UILIMHU, JTAHHOU B JIEBOM
CTOJI01IE, IOA0EPUTE COOTBETCTBYIOIIYIO MTO3UIIMIO B IPABOM CTOJIOLE

3 | ComocraBbTe KOMIIOHEHTEI CHCTEM IH(POBOI AMCIECTISPU3ALNK C UX | IK-5.]1.2




TUIIAMU.
1) AnmapaTHble KOMITOHEHTHI:
2) IIporpaMMHbIE KOMIIOHEHTBI:

a) KOHTPOJUIEPHI,

b) anropuT™mHI,

C) IaTYUKH,

d) mporpamMmmHoe obecrieueHue,
€) UCIIOJIHUTEIHbHBIC MEXaHU3MBI,
) 6a3bl JaHHBIX

4 mun. 3aoanue 3AKpbIMOoco muna Ha yCmaHoeleHue nocnedo8amenbHOCmu

WNuctpykuus: IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEN0BATEIBHOCTD.
3anuimnTe COOTBETCTBYIOMIYIO MTOCIIEI0BATEILHOCTL OYKB ClIeBa HAIIPAaBO

4

CocTaBbTe IPaBIIILHYIO HOCICIOBATSIBHOCTE STAIIOB BHEJIPEHHUS IK-5.1.2
CHUCTEMBI IM(POBOM AUCIIETUEPUIALINH:

a) TectupoBaHuEe CUCTEMBI

b) Ananu3 TpeboBaHMiA

¢) PazpaboTtka mporpaMmmMHOTO 0oOecreueHus
d) BHenpenue cuctemsl

e) [IpoekTrpoBaHne CUCTEMBI

5 mun. 3adanue omxpvimoco muna ¢ pa3eepHymviM OmMeemom

Wuctpykmus: [IpouunTaiiTe TEKCT U 3allUIIATE pa3BePHYTHI 000CHOBAHHBIN OTBET
WY HaMUIIUTE TIPOIMYIIEHHOE CIOBO/CIIOBOCOUETaHHE

5

Kak cucTeMbl Iu(poBOH IUCIETYCPU3ALUU MOT'YT CIIOCOOCTBOBATh IIK-5./1.2
HOBBIIICHUIO () (DEKTUBHOCTU U O€30HaCHOCTH IMPOU3BOJICTBEHHBIX
MPOIECCOB?

[pumeuanne: CUCTEMA OLIEHUBAHUS TECTOBBIX 3AJIAHUIA.

1-i Tun. 3agaHue KOMOWHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa W3 YETHIPEX
MPEUIOKEHHBIX W OOOCHOBaHWEM BBIOOpa CUHMTAeTCS BEPHBIM, €CIH TPABIIIBHO YKa3aHa Ludpa u
MIPUBEICHBI KOHKPETHBIE apTYMEHTHI, HCIIOb3YEeMbIE ITPH BRIOOPE OTBETA.

[TonHOE coBMajzieHNe ¢ BEPHBIM OTBETOM — 1 Gas.

HesepHsiii oTBeT uiu ero orcytctue — 0 6asos.

2-i THIL. 3amaHne KOMOWHHPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHX BAapHAHTOB OTBETa U3
NPE/IOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM BBIOOpA CYMTAETCSI BEPHBIM, €CIIM TPAaBUIBHO yKa3aHbI
1 QpbI ¥ IPUBECHBI KOHKPETHBIE apTyMEHTHI, HCIIOIb3YeMbIe IPH BEIOOPE OTBETOB.

[onHoe coBnaeHne ¢ BEpHbIM OTBETOM — | Oa.

Ecnm nomymiensl ommmOKy nitm 0TBET OTCyTCTBYET — 0 Oasios.

3-il THn.  3ajaHKe 3aKpBITOrO THUMA HA YCTAHOBJIEHHE COOTBETCTBUSI CUHUTAETCS BEPHBIM, €CIH
YCTaHOBIICHBI BCE COOTBETCTBUS (MO3UIMU M3 OJTHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3UIUSIMU JAPYTOTO
CTOJNIOMA).

ITonHOE coBmasieHNe ¢ BEpPHBIM OTBETOM — | OasuI.

HesepHsrii oTBeT mitH ero orcyrcTBre — 0 OayoB.

4-it TMn. 3agaHue 3aKpHITOTO THIA HA YCTAHOBJICHHE ITOCIIEIOBATEIBHOCTH CUYHUTAETCS BEPHBIM, €CIH
MPaBIJIBHO yKa3aHa BCs MOCIIE0BATEIbHOCTD LUPP.

[onHoe coBnaeHne ¢ BEpHbIM OTBETOM — 1 Oas.

Ecnm nonymiensl ommOKy nitm 0TBET 0TCyTCTBYET — 0 Oasuios.

5-if TN, 3a7anue OTKPBHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUHMTAETCSI BEPHBIM, €CIIM OTBET COBIA/IACT C
STAJOHHBIM 110 COJIEP)KAHHIO U MOJTHOTE.
IIpaBubHBII OTBET 32 33/1aHUE OIICHUBAeTCA B 3 Oajuia.




Ecnu gonyuieHa ojHa ommnOKa\HETOYHOCTH\OTBET MPABHUIIBbHBIH, HO HE TTOMHBINA — 1 Gas.
Ecnu nonyuieHo 6osee 1 ommOku\oTBeT HenpaBHIbHBII\OTBET OTCYTCTBYET — () OAILIOB.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeICcTaBICHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHp KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOYHON aTTecTaluu 00y4JaromuXcs
'VAIL

11. Meroauyeckue ykazaHus i 00y4YarOIIUXCs 0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue yKazaHus IS OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe U SICHOE H3JIoKEHHE ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOW JEKIMM B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJIeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHUIIMX
JOCTUKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH o0jacTu 3HaHud, €€ MpoOJeMbl, JAeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIHHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuTHE NOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIOOBM K MpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXO0AMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuan (BBIACNATH TJIaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3JIMUYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

11.2. Meroauyueckue yKa3aHWs sl OOyYarOIIUXCS MO BBITOJIHEHUIO JIAOOPAaTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pPAaOOT oOydaromuUics JOJKEH YriayouTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKOHN
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydarolerocs.




Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeyOIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— [pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JEeTalM3alMs TEOPETUYECKUX 3HAHMM, IIOJyYEHHBIX Ha
JEKLUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH IUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1abOpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

JlaboparopHas pabora Nel «BBenenune B SCADA cuctembi»

Lenb pa®oThl: M3YYUTh MPUHLHUI CO3JaHHUS CUCTEMbl MOHUTOPUHTA, KOTOPasi COCTOUT U3
OJIHOTO y3Jila — aBTOMAaTU3UpOBaHHOTO padouero mecta (APM), ¢ ucnonb30BaHUEM MEXaHHU3Ma
aBronoctpoeHus kaHaioB B [10 TRACE MODE.

1. Coznarp HOBBIN TTPoekT B SCADA-cucteme, B gannom cirydae 3to [110 TRACE MODE.

IlepeiiTu B HABUraTOp MPOEKTA.
Bri6pats co3nanue y3na «RTM»
B rpynne «Kananb» co3/1aTh KOMIOHEHT «DKpaH»

SARE Sl A

Co3natp 670K CTATHYECKOTO TEKCTA, JJIsl 3TOT0: Ha IMaHeNId HHCTPYMEHTOB IpapuuecKoro
penakropa BblIeNUTh HKOHKY IO «Tekct»; B mose rpaduyeckoro pemakropa
YCTQHOBUTH MPSIMOYTOJIBHUK ['D, 1715 3TOrO: * 3a)MKCUPOBATh TOUKY MPUBSI3KH — JIEBBIN
BEPXHUI yroi; * pa3BepHYTb HNPSIMOYTIOJbHUK JBM)KEHHEM Kypcopa 10 HEOOXOIMMOro
pa3mepa; ¢ 3auKkcupoBaTh BbIOpaHHBIN ['D; * 11 mepexoaa B pexXUM peJakTUPOBAHUS
aTpuOyTOB pa3MeleHHOTro ['D BBIIEIUTh MKOHKY Ha MAaHEIH UHCTPYMEHTOB; * IBOMHBIM
IeTYKOM 10 ['D OTKpPBITH OKHO €ro CBOMCTB; * B IIpaBOM IoJie cTpokHu «TekcT» HabpaTh
«3HaueHue napaMeTpa» Haxarthb kiaBuily «Entery;

6. IlomroroBuTs Ha 3KpaHE BBIBOJ TUHAMUYECKOTO TEKCTA IS OTOOPaKEHUS YHCIICHHOTO
3HAQYEHHS KaKOTO-JTM00 MCTOYHWKA CHUTHaNA (BHEIIHErO WJIM BHYTpeHHero). st aToro:
CO3/1aTh U pa3MecTuTh HOBbIM ['D cnpasa oT ['D ¢ Hagnmuceio «3HaueHHE apaMeTpay;
OTKPBITh CBOMCTBA BHOBb pa3MeIlIeHHOTo ['J; * NBOWHBIM MIEIKOM Ha CTpoke «TekcT»
BbI3BaTh MEHIO «BUJ MHIMKaMW»; B MPaBOM IOJI€ CTPOKH IIEIYKOM BBI3BaTh CIIHCOK
JOCTYIHBIX TUIIOB JIMHAMM3AallUM aTpuOyTa; * U3 BCEX IpelaraéMblX THIIOB BHIOPATh
«3HaueHUE»; * B OTKPBIBLIEMCS MEHIO HACTPOMKHM IapamMeTpoB AuUHamu3auuu «Bupg
MHAVKAIUn» BeINoaHUM wendok JIK B mpaBom none crpoku «lIpussskay;

7. B otkpbBmiemcs okHe «CBOWCTBAa TNPUBSA3KM», HaXaTb [0 HMKOHKE Ha TaHENH

MHCTPYMEHTOB U cO3/1aTh apryMeHT 1a0noHa skpaHa «ARG_000»;

MOJTBEPAUTh CBsI3b aTpubyra «Texct» [D ¢ JaHHBIM apryMEHTOM IIETYKOM IO
9KPAaHHON KHOIKeE «['0TOBOY;

JIaGopartopnas padora Ne2 «COop manusix u ux uarerpamus TunosoM SCADA T10»

Ilenp paboThl: co37aTh TpadUUIECKUH IIIEMEHT, IO3BOJISIIONIMNA pPEaTn30BaTh BBOJI
YHCIOBBIX 3HAYCHHWH C KJIaBHATYPHI, a TaKke TrpadUuecKuil 3JIeMEeHT, MpeAHa3HAUYCHHBIN s
COBMECTHOTO IPOCMOTPAa M3MEHEHWH 3HAUCHWI KAHAJOB y3JIa BO BPEMCHH U OTCIICKUBAHUS
MPEILICTOPUH — TPEHI.




1. BBectn B coctaB rpaduyeckoro skpaHa ['D, MO3BOJSIONIMN peann30BaTh BBOJ
YHCJIOBBIX 3HAYEHUH C KJIaBUATYPHI.

2. Co3naTh HOBBIM apryMEHT MIa0JI0HA SKpaHa IS UX MpUeMa.

3. BemmonmauTh pasmemenne ['D «TekcT» s oToOpakeHHs BBOAMMOTO C KIIABHATYPBI
3HaueHus. Bocmonp3yeMcs yxke HUMEmUMcs Ha rpadudeckoM skpane [D myrem ero
KOITUPOBAHUS/BCTABKH M IEPEITPUBSI3KH.

4. Co3naTh 10 apryMeHTY «YIpaBJICHHE) MabJI0HA IKpaHa HOBBIA KaHaI.

5. OTpenakTHpOBaTh NPHUBI3KY aTpUOyTa KaHAIA K apTyMEHTY IIa0JIOHA SKpaHa.

JlaboparopHas padora Ne3 «AHaIN3 JaHHBIX SHEPrOnOTPEOICHUI)

Ilenp paboOThI: 3aKpeNUTh HABBIKM aHajwW3a OOJIBIIUX JaHHBIX, MOCTYMAMOIIUX Ha
JIUCTICTYEPCKUH TYJIBT .

1. Ucnonb3ys nmporpaMMHbIe cpeacTBa (MHCTpyMeHTH Bl, aHamutuueckyro miatdopmy,
S3BIK TIPOTPaMMHUPOBAHHUS), PEATU30BATh BU3YAIM3AIMIO MOTPEOJICHUS SJIEKTPOIHEPTUU Ha
00BEKTE B PEIKUME PEaTbHOTO BPEMEHHU.

2. BBIMOJHUTH aHAIU3 TOTPEOICHUS MIEKTPOIHEPTUH B TEUCHHUE KAJICHIapPHOTO To/1a.

3. V3MeHuTh HavallbHBIE JTaHHBIC MPOEKTa, WCIIONB3YS J1aTaceThl SHEPrornoTpPeOJICHHs
UITY PAH, kotopsie pacnoioxeHsl 1o cceuike:https://energy.ipu.ru/datasets/

CocraB u MCTOAHMYCCKHE PCKOMCHAAIIMH K Ha60DaTODHOMV NPpaKTUKyMVy N4 <<TD€Ha)K€‘[)I>I JJIA
OOATOTOBKH U O6V‘~ICHI/I$I JUCTICTYCPCKOro NIEpCoOHAJIa SHEProCucCTCM»

Paszpnen KommenTapuii

Tun JlaGopaTopHBIi MPaKTHKyM

TpeHakepsl AJ1s IOATOTOBKH U 00yUEHHS AUCTIETYEPCKOTO TIepcoHaia

HasBanue
SHEPTOCHUCTEM
OO0pasoBareibHast
p ONeKTpOIHEPreTuKa n 3nekTpoTexHuka 13.03.02
mporpamma
Yuebnas

Cucremsl i poBOH AUCIIETYEPU3ALINN
JIUCLUIUIMHA/ MUCIIATIIIMHBI undp A pusan

Paznen 1 OGmye BOpockl JUCTIETYEPU3ALUHN U ONIEPATUBHOTO
yIpaBlieHHS B

Tema 1.1. OcHOBHBIE TTOJIOKEHUS O TIEPEKITIOYCHUAX B IIEKTPUIECKIX
CeTSIX.

Tewma/remsr u3 PI1J] Tema 1.2. IlpyHUIMIIBL, CTPYKTYpa U TEXHUUYECKHUE CPEACTBA
JUCTIETYEPCKOTO YIIPABICHHUSL.

Tewma 1.3. HopmanbsHbIe U aBapHUilHbIE pEXXUMBI 3HEPTOCUCTEM.

Tema 1.4. PerynupoBaHrue HOpMaJbHbIX PEKUMOB B SHEPTOCUCTEMAX U
UIEKTPUUECKHX CETSX.

Cmyoenmvi 6y0ym 3nHamb METOJIbI aHAJIM3a U JUAarHOCTUPOBAHUS
MIPOTHO3UPOBAHMSI TEXHUUECKOT'O COCTOSTHUSA O0OBEKTOB
3IIEKTPOIHEPIeTUIECKON CHCTEMBI M JJIEKTPUIECKUX CETEeH, METOIbI
OIIEHKH TEKYIETO TEXHUIECKOTO COCTOSHHS YHEPTETHIECKOT0 00BhEKTa
WIN €T0 YacTH, WM y3J1a.

CmyOdenmuwi 6y0ym ymems BBIIOIHATE COOp U aHAJIM3 JaHHBIX
TEXHUYECKOTO COCTOSHUSI 00BHEKTOB 3JIEKTPOIHEPTETHUECKON CHCTEMBI
W JICKTPUYECKUX CETEH, pelraTh 3a/1a4uu OlepaTHBHO-UCIIETIEPCKOTO

KomnereHnmmn




YIIPaBJICHHS JICKTPOIHEPTETHUSCKUMH O0BEKTAMH U JIEKTPUUCCKIMHU
CETSMH.

Cmyoenmwi 6y0ym 61adems HaBbIKaMU 00PaOOTKHM COOpPaHHBIX JaHHBIX
TEXHUYECKOTO COCTOSHHSI O0BEKTOB JIEKTPOIHEPTETHUCCKOI CHCTEMBI
U DJIEKTPUYECKUX CETEH, METOIaMH U CPEACTBAMH MTPOTHO3UPOBAHHMS
AIIEKTPOIHEPTETUIESCKOTO PEKMMA SHEPTOCHCTEMBI.

VY3kocnenuaiu3upoBaHHbIE
IU(POBBIC OTPACIIECBHIC
TEXHOJIOTHH

Nzydenne npuMeHeHHUS TEXHOJIOTHYECKUX TPEHAKEPOB B OTPACITH
¢ pOBOIl TUCTIETYEPU3AIINH, C [IEIBI0 OCBOCHHS U 3aKPETUICHUS
HAaBBIKOB JTUCIICTYEPCKOTO YIPABICHUSI.

YHuBepcanbHble
«CKBO3HBIE»
UG POBBIC TEXHOJIOTUU

HoBble Mpon3BOACTBEHHBIC TEXHOJIOTHH;
HckyccTBeHHBIN HHTEIIEKT W MAIIMHHOE 00ydeHne
Lndposrie ycTpOHCTBA U anmaparsbl.

Tumne! JaHHBIX

TekcToBbIe, YUCIOBBIC, TpaHUECKHe, OTKPHITHIC U T.1.

10

Lens

Hayuuts cTynenTa npaBuibsHO (OPMYIMPOBATH U BEIOUPATH LIEb
MPOEKTA.

1. HayuwuTs cTymeHTa aHATU3UPOBATh U CTPYKTYPHPOBATH HOBYIO
WHPOPMAIIUIO U JaHHBIE.

2. TI03HaKOMHTH CTYIEHTA C KOHIIEIIUEN IPUMEHEHHS
TEXHOJIOTHYECKUX TPEHAXKEPOB 7151 OCBOCHHS HABBIKOB
JUCTIETYEPCKOTO YIIPABIICHHS.

3. HayuuThb CTy/IeHTa IPOU3BOIUTH KPUTHUECKYIO OLIEHKY
CYLIECTBYIOLINX, 8 TAKXKE MPEJIaraéMblX TEXHUKO-
HKOHOMHYECKHX 2P PEKTOB B paMKax pazpadarbiBaeMoin
KOHIICTII[H BHEIPEHHUE WHTEPHETA SHEPTHU.

11

3agaun

1. CocraButh OmMcaHne y9acTHHKOB IPOEKTa (TEXHOIOTHYECKHI
TPEHAXKED, ICKTPOIHEPIeTUICCKUI 0OBEKT)

2. CoCTaBHTH ONMCAHKE HHXKEHEPHOTO PEIIEHUS (OTpeIeeHIE
LIEJIA BHEJPEHUS TEXHOJOTHUECKOT0 TPEeHAKEPa, IPOU3BEACHUC
BBIOOpPA TPEeHAXKEpa.)

3. CocraButs onucanue UT pemienus (Kak 0CyIIECTBISAETCS
YIPaBICHUE SHEPIETHUYSCKUM 000PYI0BaHNUEM, KaK
OCYIIECTBIISICTCS B3aMMOJICHCTBYE YIYACTHUKOB IIPOCSKTA U TIP.)

4. CocTaBUTh ONMCAHKE HOPMATHBHO-TIPABOBBIX YCIOBHI
(BO3MOXHO JIM UCTIOIb30BAHHUE PA3JIMYHBIX TEXHOJIOTUYCCKUX
TPEHAKEPOB JJIs TIPOBEICHUS O0YUCHHS U 3aKPEIUICHUS
HABBIKOB YIIPABJICHUS)

5. CocTaBHTh OLIEHKY TEXHHKO-3KOHOMUUYECKUX dP(HEKTOB
MpeJjiaraeMoil KOHUETIN BHEIPEHNS UHTEPHETA IHEPTUU.

6. Pa3paboTaTh JOPOKHYIO KapTy pPeaau3aliii MPOEKTa.

12

Onucanue

AKTHBHOE pa3BUTHE OJJIEKTPOIHEPIeTHKH M  3HAUYUTENBHBIN POCT
BBIUMCIUTEIBHON MOIMHOCTH BBIYMCIUTENBHBIX MAIIUHBI  CO3Jal
OPEANOChUIKM K TOSABJICHUIO  NPOrpaMMHOIO  obecneyeHus
CIIELMAJIM3UPOBAHHOTO HA3HAYEHHS 0]l HA3BaHUEM «PEKHUMHBIN
TPEHaXep NHUCIIETYEPA HHEPrOCUCTEM)» HJIM «PEKHMHBIA TpEHaXep
qucneryepa». Ha3HaueHHMEM MaHHOTO TEXHOJIOTMYECKOro TpeHakepa
SBIIIETCS. MOJCJIMPOBAHME NEPEXOJHBIX IPOLECCOB  Pa3IUYHON
MHTEHCUBHOCTH, IIPOTEKAOIINX B AJIEKTPOIHEPreTUYECKON cUCTEME, C
HeNbl0  OOydeHHs WM TPEHUPOBKH ONEPAaTHBHO-AUCIETYEPCKOTO
nepcoHasna. JlaHHbIE TEXHOJIOTMYECKHE annapaThl OTIIMYAIOTCS MEXITY
co00i1 MHOTMMH XapaKTepUCTUKaMH, HA4YMHAs OT MOJAEITUPYEMBIX




MPOIIECCOB ¥ 3aKaHYUBAs BBIYHCIUTEILHOW MOIIHOCTBIO CaMOTo
ammapara.

3agaua 3akmOvaeTcsi B BBIOOpE TpeHakepa MOJA MOICIHPOBaHUE
CIIEYIONINX 3aj1ay:

KoMmMyTaInmoHHble anmapaThl;

[MoTpeburens;

MHoroo0MoTo4HbIE TpaHCHOPMATOPEI;

3a3eMIISIONINE HOXKU;

JIByx-00MOTOYHBIE TPaHCHOPMATOPEI;

CHHXPOHHBIN TeHepaTop;

BBICOKOBOJIBTHBIC IMHHUH JICKTpOIepeay.

Heobxoammo mpowm3BecTH BBHIOOP TEXHOJIOTHYECKOTO TpPEHAXKEpa u3
CIHMCKAa OTEYECTBEHHBIX NPOM3BOAMTENIEH M CpPaBHUTh €ro ¢
3apyOe)KHBIM aHAIOTOM.

OnTUMansHBIA pa3Mep TPYIIs 2-4 yenoBeka. TpymoeMKocTh

13 Y cnoBust BEITTOTHEHHS
COCTaBJIseT 2 Yaca.
CryzeHTaM HEOOXOAMMO MPEMJIOKUTH pEIICHHE, YIOBICTBOPSIONIEE
YCJIOBHEM IOCTaBIEHHOH 3amaun. Ommcarh JOCTOMHCTBA BBIOPAHHOTO
14 Kputepuu ornenkn

TEXHOJIOTHUECKOro  ammapara. [IpoW3BecTH TEXHOIOTHYECKOE |
SKOHOMHYECKOE 000CHOBaHUE BBIOOpA ammapara.




Crpykrypa u dopma oTdera 0 1adbopaTopHoOil pabore
Hazpanwne yueOHOTO 3aBeICHUS

KA®EJIPA Ne 32

OTYET
3AILMILEH C OLIEHKOI

I[TPEITOAABATEJIb

JOJIKHOCTB, Y4. CTCIICHb, 3BAHUC OoAIMUCH, JaTa WHHUIIHKAJIbI, q)aMI/IJ'II/Iﬂ

OTYET O JJABOPATOPHOI PABOTE

1o kypcy: CUCTEMBI LIUOPOBO JUCTIETUYEPE3ALIMHU

PABOTY BbIITIOJIHAJI
CTYHAEHT I'P. Ne

OoAIMCh, JaTa HWHHUIIKMAJIBI, (I)aMI/IJ'II/IFI

Cankr-IlerepOypr 20



Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHMSI, HCOOXOAMMBIC /IS BBITIOJHEHUSI J1a00paTopHO pabOTHl, B TOM YHWCJIE JaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH JO0JKHBI OTPaXKaThCsl PaKThl JOCTUKEHUS LIEIH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemoit jureparypsl opopmisiercss B cootBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduyeckas 3zanuce. bubnuorpapuueckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHHUSL.

TpeboBanus kK 0OPMIIEHHIO OTYETA O JIaOopaTopHOU padbore

1. O6uue TpeboBaHUs

1.1. B cootBerctBumn ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mpaBuia oopmieHHsT OTU4eT o JlabopaTopHOU paboTe odopmisercs
JT00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru popmara A4.

1.2.B otuere mo maboparopHoil pabore pgomyckaercss wHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. et mpudTa 10KEH OBITH YEPHBIM.

2. Hymepanus cTpaHun oT4eTa


http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf

2.1. Ctpanunpl oTuera CcleayeT HyMepoBaTh apaOckumu nudpamu, coOmoaas CKBO3HYIO
HyMEpALUIO 110 BCEMY TEKCTY oTuera. Homep cTpaHuLbl IPOCTaBIAETCS B HU3Y KaKIOT'O JIMCTA
0 LIEHTPY.

2.2. TUTYNbHBIN JUCT BKIIOYACTCA B OOIIYI0 HyMepaluio cTpanuil ordera. Homep crpanuibl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl JOMDKHBI MMETh MOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYEeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA TOApa3aeibl. HyMeparus moapas3aesnoB COCTaBISIETCS U3
HOMEpa paszena M mnojapaszjiena, 0003HAYEeHHOTO uepe3 TOuKy, Hampumep, «l1.1.». B koHie
Ha3BaHUs Pa3JICIOB M MOAPA3/CIIOB TOYKA HE CTABUTCA.

4. LanocTpanuu

4.1. nnrocTpallui  TOANUCBHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PHCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMu 4epe3  Tupe, Hampumep, «PucyHok 1l — CrpykTypHas cxema
01HOKOHTYpHOI CAP».

4.3. TloanucH BcexX MIUTIOCTPALIUU BBIPAaBHUBAIOTCS 0 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YyKa3bIBAaTh
0003HaYCHHSI KOOPIMHATHBIX OCEH M CaMUX TPaHKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B oryere mo maboparopHOil paboTe PEKOMEHAYEeTCS CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOnuIl B Mpeaenax paszjiena oTdera. B aTom ciydae Homep
TaOJIUIIBEI COCTOUT M3 HOMEpa pa3/ieiia U MOPSAIKOBOTO HOMEpa TabIUIIbI, Pa3AeIeHHBIX TOYKOM.

6.2. Tabnuiel HyMepyroTcst apaOCKUMH LUdpamu.

6.3. Hymepanus Ttabmury mpou3Boautcs co ciaoBoM «Tabmuia» 6e3 3Haka «No», Hampumep,
«Tabmma 1».

6.5.4. Kaxnas Ttabiuia 10HKHA UMETh Ha3BaHHE, KOTOPOE CIICYeT MOMEIIAaTh Haj TaOJIHIIeH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.

11.3. Metoauueckue yKa3aHus ISl OOYJAIOIIUXCS IO TPOXO0KACHUI0 CAMOCTOSATEIHHON
paboTHI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONTUICs BBITOIHAET PabOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUECKOM PYKOBOJCTBE IMPEMoaBaTelisi, HO 0e3 ero HEemocpeICTBEHHOTO
YYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

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, O6CCHe‘II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SABISIOTCS:

—  y4eOHO-METOMYECKUI MaTepHuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00ydYarommxcst
10 3204HOM (hopme 0OyueHHs).

11.4. Metoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO0/1a OCBOCHUS
JUCLUIUINHBI.

IIpoBenenue TeKyIero KOHTPOJIS YCIIEBAEMOCTH OCYLIECTBIISIETCA C IOMOIIBIO TECTOB,
MpUBEJIEHHBIX B Tabiuie 18. OleHnBaHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OIEHUBAETCS IO
cucTeMe 3aueT/ He 3a4er.

11.5. Meroauueckue yKasaHus I OOYYarOMUXCSA IO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCcTalnuu.

[MpomexxyTouHast ~ arrectals  OOy4alOMIMXCS — MPEIyCMaTpUBacT  OLCHUBAaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceOs:

— nmuddepeHMpPOBaHHbI 3a4eT — 3T0 (GopMa OIEHKH 3HAHUM, IOJyUYECHHBIX
06y‘~IaIOHII/IMC$I HpI/I H3y‘IeHI/II/I JUCHUITIINHBI, HpI/I BBITTIOJIHCHUU KprOBI)IX HpOCKTOB, KprOBBIX
paboT, HAyYHO-UCCIICAOBATEIILCKUX PA0OT U MPOXOXKIACHUU MPAKTHK C aTTECTAIIHOHHON OIEHKOM
COTIIUIHOY, «XOPOIIIOY, YTOBICTBOPUTEIHHOY, KHEYIOBIECTBOPHUTEIHHOY.

[TpomexyTouHasi aTTecTanus MpoBOAUTCS B Gopme auddepeHInaIbHOro 3a4era. 3aueT
NIPOBOJUTCS B yCTHOW (popMe MO OWiieTaM B BHUJE MOATOTOBKH W H3JIOKCHHS Pa3BEPHYTOTO

OTBCTA. BpeMs[ Ha MOATOTOBKY OTBCTA - 30 MHHYT.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpaMMy JUCIUIUIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




