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"CAHKT-TIETEPBYPICKUM FOCY JAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMHUYECKOI"O [TPUBOPOCTPOEHUA"

Kadenpa Ne 32

YTBEPXIAIO
PykoBoauTENb HANpPaBICHUS

J0L,., K.T.H., 10L.

(AOIDKHOCTD, YH. CTEMNCHB, 3BAHHC)

C.B. Conéunslii

(unnumanst, hamruims)

L

(moarcs)

«31» aBrycra 2022 r.

PABOYASI TTPOTPAMMA JHUCIHHUITIVHBI

«L[nq)posme JBOMHHKU B DJIEKTPOIHEPIETHKEY
(HauMcHOBaHHE JJHCUHTLTHHDI)

Ko HanpaBiaeHUs NOArOTOBKU 13.04.02

HaumeHnoBaHue HaNpaBIeHUA
DNeKTpOdIEPreTHKa H dIeKTPOTEXHHKA

MOATOTOBKH
HaumeHoBanue
MeHeKMEHT B 3lIEKTPOIHEPTETUKE
HarpaBJeHHOCTU
dopma 00ydeHust OYHas

Caunkr-Ilerepbypr — 2022




Jlucr cornacoBanus paboveii NporpaMMbl AUCUMILTHHEI

[porpamMmy coctaBui (a)

JIOUEHT, K.T.H. / P B.IT. Ky3sMenko
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AHHOTaUA

Jucuunnuna «{udpoBsie TBOMHUKY B AIEKTPOIHEPTETUKE» BXOJIUT B 00pa30BaTEIbHYIO
pOTrpaMMy BBICIIETO 00pa30BaHUs — MPOTPAMMy MArucTpaTyphl IO HAMPABICHHUIO MOJTOTOBKH
13.04.02 «DneKkTpod’HEpPreTuKka M SJICKTPOTEXHHKA» HANpaBiIC€HHOCTH «MEHEIKMEHT B
AIIEKTpOIHEpreTHKey. Juciummna peanusyercs kagenpoi «Ne32».

JucuunnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CICAYIOIMIMX KOMIIETSHIIHIA:

I[IK-3  «cnocoOeH  NPUMEHATh  TEXHOJNOTHH  IU(PPOBBIX  JIBOWHUKOB IS
MH(OPMALIMOHHOT'O MOJIETUPOBAHUS 00BEKTOB MPO(ecCHOHAIBHOMN 1eATeIbHOCTH»

CopepxaHue TUCLUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C TEXHOJIOTUSIMHU
MH(OPMALIMOHHOTO M KOMIIBIOTEPHOTO MOJICTUPOBAHUS U TEXHOJIOTMU IU(PPOBLIX ABOWHUKOB B
AIIEKTPO3HEPIETUKE.

[IpenogaBanne AMCUMIUIMHBI TpeAycMaTpuBaeT cieayronpe ¢GopMbl OpraHU3alUU
yueOHOro Mpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJarOIIETOCs.

[IporpaMMoil NHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIMs B (popMe dK3aMeHa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YIBTATOB OOYUEHHS 110 TUCLMILIIMHE

1.1. Ilenu npenogaBaHusi JUCIUTUIUHBI
OcBoeHne 00y4aroImUMHUCs TEOPETUUYECKUX M IMPAKTUYECKUX HABBIKOB IPUMEHEHUs TEXHOJIOTUI
mudpoBeix  aBorHUKOB  (LIJI) snmekTposHepreTMuyeckux  OOBEKTOB, OICHKH  BIMSAHUSA
9KOHOMHYECKUX (DAaKTOpOB, CHIDKEHUS CE€0ECTOMMOCTH, KadecTBa M CPOKOB pa3pabOTKH
UH(POPMALIMOHHBIX MOJIeTIe 00BEKTOB MPO(hECCHOHATBHON 1EATEIIEHOCTH.

JucuunnuHa ¢dopMupyeT y 0OydaroUIMXcsi NpeAcTaBieHHe O LU(POBBIX HHGOPMALMOHHBIX
MOJIEJISIX, CIIOCO0AaX MOBBIMICHUS UX TEXHOJIOTMYHOCTH, @ TAKXKE IOBBIIMICHHUS HAJIEKHOCTH H
3¢ (EeKTUBHOCTH KCILTyaTallud 0OObEKTOB NMPO(HEeCCHOHAIBHON AEATENbHOCTH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4aCTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0YyUEHUS MO AUCLUIUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCUUILIMHBI O0YYarOLIUICS JOJDKEH 00J1aAaTh CIeAYHOIUMU
KOMIIETEHIIMSIMU MM WX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabaune 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMSI

Kareropus (rpynmna) Kon u Ko n HanMeHOBaHWME WHIUKATOPA JOCTHKCHHUS
HAaUMEHOBAHHE
KOMIIETEHIINH KOMIIETEHIINH
KOMITIETEHIINH
[1K-3 cniocoGen
IK-3.J1.1 popmupyet kiaccupuimpoBaHHYIO
MPUMEHSITh
0a3y TaHHBIX O COCTOSITHUU
TEXHOJIOTUHI
ANEKTPOIHEPTETUUECKUX OOBEKTOB U CUCTEM JIS
(G poBbHIX .
o MOCTPOCHHSI HH()OPMAITMOHHBIX MOJISIICH
[TpodeccrnonanbHbie | TBOWHUKOB JJIs
ITK-3.J1.2 ucnonb3yeT TeXHOIOTUN UPPOBHIX
KOMIIETEHITHH MH(OPMALIMOHHOTO .
JTBOWHHKOB JIJISI MOJICIIMPOBAHUSI PAOOTHI
MOJICTTUPOBAHUS
ANEKTPOIHEPTETUYECKUX OOBEKTOB U CUCTEM
00BEKTOB
. | IK-3.J1.3 ontumu3upyet paboTy 00bEKTOB
npodeccuoHanbHOM .
npodeccroHaNbHOMN 1eATeNbHOCTH
JIESITEIbHOCTH.

2. Mecro nucuumanssl B ctpykType OI1
HucnuninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOIIUX JTUCLIUIUINH:
e MammHHOE 00y4YeHUE U aHAIHU3 JaHHBIX;
e IludpoBoe npoekTUpOBAHUE;
e  DJIEKTPUYECKHE CUCTEMBI U CETH.
3HaHUS, YMEHHMS W HaBBIKHM, TIOJYYEHHBIE TIpM U3YYCHHUM MarTepuaja JIaHHOU
JUCLUUIIMHBI, HMMEIOT KaK CaMOCTOATENIbHOE 3HAu€HHE, TaK M BCIOMOTaTelbHOE -
HCIIOJIb30BaHUE TPU MPOXOXKACHUU MTPOU3BOJICTBEHHOW MPOEKTHOMN NMPAKTUKU, TPEIIUIIIOMHON
MPAKTUKKA W TOATOTOBKE K MPOLEAYpEe 3allUThl M 3allUTa BBIMTYCKHOW KBaTH(UKAIMOHHON
paboTHI.
3. OOBeM u TpyI0EeMKOCTb TUCITUTLIUHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOMH
paboThI 1O TUCIUILTUHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 10 ceMecTpaMm) MpeACTaBICHbI B
Tadnwue 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Hexunn | 113 (C3) P KII CPC
’ (dac) (qac) (dac) (dac) (gac)
Cemectp 3

Paznen 1. OCHOBBI IPUMEHEHUS TEXHOJIOTHIA
IU(POBBIX ABOIHMKOB B JJIEKTPOIHEPreTUKE

Tewma 1.1 [ToHsTHS UPPOBOTO TBOWHUKA U
MH(QOPMALIIOHHOTO MOJICINPOBAHHUS B
3JIEKTPOIHEPTETHKE.

Tema 1.2 HopMaTuBHAs TOKyMEHTAIIHS B
npenmeTHoit obmactu. [OCT P 57700.37-2021
«udpossie nBoitHnkN m3aenuit» u [Iporokon MOK
61850. 2 8
Tema 1.3 Onucanre NpuHIKMIOB HHPOPMALTOHHOTO
MonenupoBanus. [loHsTre anekBaTHOCTH U
BepU(UKALUN MOJEIIH.

Tewma 1.4 [Tpumeps! UQPOBHIX IBONHUKOB B
aTOMHOM, TEIJIOBOM U AJIEKTPUUYECKOU OTpacisix.
[Ipumepbl LMBPOBBIX ABOWHUKOB B MPOU3BOJICTBE.

Tewma 1.5 [IpumeHeHUEe CKBO3HBIX ITUPPOBBIX
TEXHOJIOTHH NPU CO3AaHNU HUPPOBBIX ABOHHHUKOB!
Al, BlockChain, loT.




Paznen 2. Pa3paboTka nudpoBbIX U HHPOPMALMOHHBIX
MoJeJIel SIeKTPOIHEPreTHIECKUX 00bEKTOB
Tema 2.1 I{udbpoBsie cpenbl pa3pabOTKH

WH(POPMAITMOHHBIX ¥ MATEMATHYECKUX MOJICIICH
AIIEKTPOIHEPTETHIECKUX OOBEKTOB.

Tewma 2.2 ITpuHIMIIBI HCTIONB30BAHUSA
MaTeMaTHYECKUX MOJIENel ipu paboTe ¢
SHEPreTHYECKUMH 00bEeKTaMU. AKTYaIbHOCTD U
popadoTKa MPOOJIEMHBIX BOITPOCOB.

Tema 2.3 Pa6ota I1O SimInTech. CpoiicTBa GJI0KOB.

Tema 2.4 PazpaboTka 3JEKTPUICCKON CXEMBI.
ITapameTpsi pacuéra. MoaenupoBaHue u IpoBepKa
paboTocrocoOoHOoCcTH. ba3a JaHHBIX CUTHAIOB
CHUCTEMBEI.

Tema 2.5 CructeMbl aBTOMaTHYECKOI'O BBOIA pe3epBa

(ABP). TunoBbie cxeMbl ¥ IPUHIMIT paOOTHI.

Tewma 2.6 Pazpabotka momenn ABP B pamkax cuctem
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS. ANTOPUTMBI
YIPABJICHUSI SHEPTE€TUUECKOM cucteMoil. Moaenu
3NIEKTPOIHEPreTUIECKUX OOBEKTOB.

I'padmueckoe oToOpakeHUE BHIXOIHBIX 3HAUCHHM.
Tema 2.7 LludppoBoii 3IeKTPUICSCKHIA TTPUBO/I.

VYmpasnenue, CTpyKTypHbIE MOJIEIH.

AHanu3 yCTOWYMBOCTH U KauecTBa.

Mertoa cunTe3a TH(POBBIX IPUBOIOB.

Ileprox KBaHTOBaHUS HETIPEPBIBHBIX CUTHAJIOB.

16

22

Paznen 3. MeTop! opranu3anyy Ipon3BOICTBEHHBIX
MPOLIECCOB Ha 3MEKTPOIHEPIeTUIECKUX 00BEKTax
Tewma 3.1 UaTepdeiics! TUPPOBBIX TBOHHUKOB.

Tema 3.2 VicKycCcTBEHHBIH UHTEIUIEKT IS PEILIEHUS
3a1a4 ONTHMHU3ALIH.

Tewma 3.3 MamuHHOe 00y4YeHHE B TEXHOIOTHUAX
IU(PPOBBIX ABOHHHUKOB JUIS AJIEKTPOIHEPIeTUIECKUX
o0bexToB 1 ACVYIL

OcHOBHBIE POOJIEMBI MAIMHHOTO 00YYEHUsI TPH
pabote ¢ UG POBLIM TBOMHUKAMH.

12

12

Paznen 4. Aranu3 naHHBIX PEXKUMOB PadOTHI DD
00BEKTOB

[Tpumenenue nuppPOBBIX ABOHHUKOB Ha DD 00bEKTaX
Tema 4.1CucteMbl CBSI3H HA MOJACTAHIIUSAX U
TpeOoBaHUsI K CBA3M sl QyHKINH 1 Mojieneit
ycrpoiict cornacio 'OCT P MOK 61850-5-2011.
Tema 4.2 ®opmupoBanue 0a3 TaHHBIX B
IEKTPOIHEPTETUUECKUX CUCTEMAX.

Tema 4.3 Iapcunr nanssix. Hactpolika cpen nns
00pabOTKM TaHHBIX.

Tema 4.4 OcHOBBI TOCTAHOBKH 3aJ1a9H JJI CO3TaHHS
IU(PPOBOTo IBOWHUKA. AHAN3 paObOTHI CUCTEMBI
MAaIIMHHOTO 00y4eHus 1udposoro nsoitanka ACYIL
Tewma 4.5 IlocTpoeHne u aHATU3 YIHEPTETUIECKIX

XAapPaKTCPUCTHUK. CocraBieHue CTPYKTYPbI MOJICJIN U
AHAJIN3 BBIXOJAHBIX PE3YJIBTATOB.

15




Htoro B cemectpe: 17 34 57

Utoro 17 0 34 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCS B HEMNOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npodeCCHOHATIBHOMN 1A TENbHOCTBIO.

4.2. ConepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena Haspanue u coneprkanue pa3esioB U TEM JICKIIMOHHBIX 3aHSITHI
1 OCHOBBI IPUMEHEHHSI TEXHOJIOTUN ITU(PPOBBIX JTBONHUKOB B
AIEKTPOIHEPTETUKE

Tewma 1.1 [loraTHs TUPPOBOTO TBOMHKUKA U HHPOPMAIIHOHHOTO
MOJIETTHPOBAHUS B AIEKTPOIHEPTETHUKE.

Tewma 1.2 HopmaTtuBHas JOKyMEHTaNUs B IPEIMETHOMN 00IACTH.
I'OCT P 57700.37-2021 «L{udposbie TBOWHUKH U3IEIUI» U
IIpotoxon M3OK 61850.

Tewma 1.3 Onucanne NpUHIMIIOB HHPOPMAIIOHHOTO MOJIETHPOBAHUSI.
[onsiTve aIeKBAaTHOCTH U BEpU(PHUKAIIMHA MOJICITH.

Tewma 1.4 [Tpumeps! TPPOBBIX TBOWHUKOB B AaTOMHOM, TETLTOBON U
ANEeKTpUIecKoi oTpacisax. [IpumMeps! mudpoBBIX TBOHHUKOB B
MIPOM3BO/ICTBE.

Tewma 1.5 [IpuMeHeHNE CKBO3HBIX ITU(POBBIX TEXHOJIOTHH IIPH
co3aanuu 1udppoBsix aBoiHukoB: Al, BlockChain, IoT.

2 Pazpabotka nudpoBeIx 1 HHPOPMAITMOHHBIX MOAETICH
AIIEKTPOIHEPTETHYECKUX OOBEKTOB
Tema 2.1 [udpossie cpebl pa3padoTku HHGOPMAITHOHHBIX H

MaAaTEMAaTHYCCKUX MO}Z[CJICIZ OJICKTPOSHCPICTUUCCKUX 00BEKTOB.

Tema 2.2 [TpyuHIMOBI UCIIOIB30BAHMS MATEMATUUECKUX MOJIENIEH IpH
paboTe ¢ FHepreTHUeCKMMU 00beKTaMH. AKTYaIbHOCTh U TIpopaboTKa
MPOOJIEMHBIX BOIIPOCOB.

Tema 2.3 Padora ITO SimInTech. CsoiicTBa 0JI0KOB.

Tema 2.4 Pa3zpaboTka 3nekTpudeckoii cxembl. [Tapamerpbl pacuéra.
MogenupoBanue 1 ipoBepka padborocrnocobHocTH. baza TaHHBIX
CUTHAJIOB CUCTEMBI.

Tema 2.5 CucteMsl aBTOMaTr4yeckoro Beojaa pesepsa(ABP). Tunossle

CXEMBI U IPUHITUT paOOTHI.

Tewma 2.6 Pazpabotka monenn ABP B pamkax cuctem
aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS. AJITOPUTMEI YITPABICHI
SHEPreTUYeCcKoil cucteMor. Moienu 3IeKTPOIHEPTETHUECKUX
0OBEKTOB.

I'paduueckoe 0TOOpakeHHE BBIXOAHBIX 3HAUCHHH.
Tewma 2.7 LludpoBoii anekrpudeckuii TpUBOJ,.

YmpasneHnue, CTpyKTypHBIE MOJIEIH.

AHanu3 yCTOWYMBOCTH M KauecTBa.

Merton cuHTe3a HU(PPOBBIX TPUBOJIOB.

Ileprox KBaHTOBaHUS HETIPEPHIBHBIX CUTHAJIOB.

3 Merto/ibl OpraHu3anuu MpoU3BOICTBEHHBIX MPOIIECCOB HA




AIIEKTPOIHEPTETUICCKUX 00BEKTAX
Tema 3.1 UaTepdeiics! IUPPOBBIX TBOHHUKOB.

Tewma 3.2 VickycCTBEHHBINM MHTEIUICKT IS PEIICHYS 3a/1a4
ONTUMU3AIINH.

Tewma 3.3 MammHHOE 00y4YeHHE B TEXHOJIOTUAX MA(POBHIX TBOWHUKOB
JUTSI BIIEKTPO3HEpreTuieckux 00bpekToB u ACVIIL.

OcHoBHBIE TPOOIEMBI MAITMTHHOTO O0yUYEeHsI TIPH paboTe ¢
UPPOBBIM TBOMHUKAMH.

AHanm3 JaHHBIX PEXUMOB paboThl 9D 00BEKTOB

[Ipumenenne MUGPOBHIX TBOMHUKOB Ha D 00BEKTax

Tema 4.1Cuctembl CBS3M Ha MOJACTAHIUAX U TPEOOBAHUS K CBSI3H IS
¢bynkuuit u mogeneii ycrpoiicts cornacio 'OCT P MOK 61850-5-
2011.

Tema 4.2 ®opmupoBanue 0a3 JaHHBIX B AIIEKTPOIHEPreTHUECKUX
cucTeMax.

Tewma 4.3 INapcunr nanabix. Hactpotika cpen st 00paboTKH JaHHBIX.
Tewma 4.4 OCHOBBI IOCTAHOBKY 3aJ1a4uu JIJIsl CO3JIaHUs [IU(DPOBOTO
NBOMHMKA. AHANMHU3 pabOTHI CHCTEMbI MAIITMTHHOTO 00yYeHHS U POBOTO
neoitanka ACVYIL.

Tema 4.5 [locTpoeHue 1 aHATU3 YPHEPTETUIECKUX XaPaKTEPUCTHK.

CocTtaBieHue CTPYKTYPbl MOJIEJIN M aHAJIN3 BBIXOIHBIX PE3YIbTATOB.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
/o

Templ MpakTU4ECKUX
3aHATUN

3 aux No
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTbh, |IPAKTUYECKOH |pa3zeiia
3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

| | |

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

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 aux Ne
rjl\ji HanmenoBaHue 1abopaTopHbIX paboT prn?:;\gocm, Hﬁggﬁ::j}:ﬁ;? 213021;;2
(gac) JIMHBI
Cemectp 3

1 | M3yuenue uudpoBoro 1BOHHUKA 4 4 2
nH(OPMAIMOHHOM MOIeNH mpoliecca
PEOCTaTHOTO IMycKa JABUraTellsi HOCTOSHHOTO
TOKa

2 | Hudposas cucrema aBTOMaTHYECKOTO 4 4 2
PeryIMpOBaHUS YHEPTETHIECKOTO 00BEKTA

3 | Ilpumenenue nuQpOBHIX ABOWHUKOB HA 4 4 2
AJIEKTPOIHEPTETHUECKUX 00BEKTAX




4 | CucreMa aBTOMaTHYECKOTO BBOJIa pe3epBa 4 4 2

5 | JJaboparopuslii mpakTukyM «IIpumenenue 12 12 3
TEXHOJIOTUHU MU(POBBIX IBOHHUKOB MIPH
nudpoBoi TpaHCHOPMAIHH TCHCTBYIOIICH
AJIEKTPHYECKON TTOJCTAHITUI

6 | UMuTanmoHHOE MOJCITMPOBAHUE 6 6 4
OKpY’KaroIIel Cpe/ bl U MOTOJHBIX YCIOBUN
BOKPYT 9HEPIeTUYCCKOM CHCTEMbI BTOPUYHBIX
HMCTOYHUKOB DHEPTHH

Bcero 34 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI
VY4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunsl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0IuLE /.
Tabmmua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh

qac qac
1 2 3

H3ydeHne TeopeTHuecKoro MmaTepuania 30 30

nucuuruael (TO)

KypcoBoe npoextuposanue (KI1, KP)

PacuetHo-rpaduueckue 3amanus (PI'3)

Brimonaenue pedepara (P)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Jomamaee 3ananue (J13) 10 10

KonTponbubie pabotel 3a0uHnKoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

atrectauuu (I1A) ! !

Bcero: 57 57

5. [lepedyenn yueOHO-METOUUECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON PaboThl 00yUaromuXcst M0 JUCHUIUTMHE (MOJYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX Y4eOHBIX M3/IaHUI MPUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeueHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

T/ KomaectBo 3Kk3eMIuIsipoB B
URL apec bubnuorpapuyeckas ccpuika oubnmiorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
1. bymatoB B.B., Conénmii C.B,, 30
CepukoB C.A., Kympumuxuii A.A.,
Pricun A.B. ABToOMaTHu3amnus
NPOSKTHUPOBAHUS M  TPOU3BOJICTBA!
ydaeOHO-MeToIMueckoe  mocobue  /
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CII6: I'YAII, 2020. - 95 c.

2. Poicun A.B., Conénniii C.B., Concunas 30
O.4. Ilepexonnple  mpoueccel B
ANEKTPUYECKUX CHCTeMax: ydeOHoe
nocobue / CIIo: I'VAIIL 2020. - 52 c.

3. AH. CasenreB, M.B. BartamaHIoK, 25
H.A. IlaBmok, C.B, Kynemos, A.A.
3aineBa, A.}O. AxcenoB OcHOBBI
IporpaMMHupoBaHus Ha si3bike Python:
yu4e0HO-METOIMYECKOe  IMOocoOHue. -
CII6: I'YAII, 2019. - 38 c. -

4. A. Ilpoxopos, M. JIbicaueB nox
penakmueit A. boposkosa L{udposoii
JIBOMHUK: aHaJIU3, TPEH]Ibl, MUPOBOM
ombIT / M.: OO0 «AnbsuclIpunTY,
2020. - 401 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HHGPOPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dnektponnas 6ubnmoreka I'Y ATl

https://disk.yandex.ru/d/bWpyrOO- | Ba3za meroanyeckux mocobuit k [{uppoBsiM qBOWHUKAM B
akEkgw DNEKTPOITEKTPOIHEPTETUKE

https://profstandart.rosmintrud.ru baza npodeccnoHanbHBIX CTaHAAPTOB

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepeueHpb uConb3yeMOro NporpaMMHOro odbecnedeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenb UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM
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Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTENBFHOTO MpoIiecca Mo AUCLUIIINHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUs 21-18; 21-21
IlepcoHanbHblE KOMIBIOTEPHI C NTpeaycTaHOBIEHHBIM [10 31-04
Anaconda, SimInTech, nocryn B UuTepHer

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIIH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bua npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3aMCHY;

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHINI O0OYYaloMMHUCA MPUMEHSETCS 5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTOopasi puBecHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOHII MPOTPAMMHBII
Marepuan,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMIOJIHUTEIIBHOW JIMTEPATYPHI,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEITbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIelMaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CIeUaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayuipHas mIKaia PaKTep (bop

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepHal,
[0 CYHIECTBY M3JIaracT €ro, ONMPasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
HaIIpaBJICHUS,
— cn1abo apryMeHTHUPYET HayYHbIC TTOJIOKEHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CHELIMATU3UPOBAHHBIX MOHITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— JIOIYyCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY ’
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYIUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 33JIJaHUS UM UHBIC MAaTCPUAIBI.
Bormpocs! muist 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! u1st 5K3aMeHa

Kon
Ne /it Ilepedyens BOIPOCOB AJIsA DK3aMEHA
WHAUKATOpa
1. Haiite ompenenenue muppoBoMy ABOWHHUKY. Kraccupuxammsa LI/ HK-3_I[_1
Cdepsl mpuMeHEHUS. TIK-3 "}_"[.3

2. OtnuuuTensHBIE NPU3HAKY U(POBOro ABOWHHKA.

3. Kakue TexXHONOrMH KOHBEPTUPYIOTCS B KOHIEMIMK LU(PPOBBIX
JIBOMHHKOB?

4. Oco0eHHOCTH ONTHMHU3ALMHU NPOJYKTa C MCHOJIB30BAHUEM LU(PPOBBIX
JIBOMHHUKOB.

5. Ocobennoctu cbopa 1 00pabOTKU NaHHBIX AJIsI CO3JaHUSI LU(PPOBBIX
JIBOMHHUKOB.

6. OcoOeHHOCTM  WCHOJNB30BaHUS  CHCTEM  HMH(OpPMAIMOHHOTO W
MaTeMaTH4eCKOro MOJIEIHPOBAHMS IHU(POBHIX IBOWHUKOB M IH(PPOBBIX
TEHEil.

7. YenoBeko-MammHHbIE HHTEP(EICH B IM(POBBIX IBOHHUKAX.

8. OcoOeHHOCTH HCTIONB30BaHUs OJIOKYEHHA B IIM(MPOBBIX ABOMHUKAX.

9. IIporoxon MK 61850.

10. UHudposeie npoitnuku (II) B oOecrieueHHH IKU3HEHHOTO LHKIIA
H3JENNH.

11. IludpoBoii TBOMHNK KOMIIOHEHTA.

12. TudpoBoii TBOMHUK aKTHBA.

13. Lwudpooii TBOWHUK KOMILDICKCHOTO O0BEKTA.

14. Tudporoii qBOMHUK TpoIIecca.

15. ®ynkmmsa u ponb loT-rexHonormit mpu co3gaHuu IUGPOBOTO
JIBOMHMKA B JIEKTPOIHEPTETHKE.

16. IIpakruyeckoe NpuUMeHeHHE HU(PPOBBIX BOWHHKOB B YIPaBICHUH
00BEKTaMH IIIEKTPOIHEPTETHKE.

17. Co3nanue u Bepudukanus 1UGPOBOM SHEPreTUUECKOit
MOJIEJI B MPOTPAMMHBIX KOMILIEKCaX.
18. OcHoBHble TpeOOBaHUS K COBPEMEHHBIM CHCTEMaM peJeiHOoi

3amuThl (P3A) B M(poBBIX ABOMHUKAX.
19. ERP cuctemsr. Monymnu. Tumet ERP cuctem.
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20. Konuenuus »Ymusle cetu» Smart Grid.

21.ArperupoBaHHBIN TUGPOBOH TBOHHUK.

22 1udppoBoii TBOMHUK NPOTOTHIIA.

23 .Iloustre mudposoit moacranmuu (LI1). Opranmsamus TexHoxorun L]
na LII.

24 lupopMalmoHHOE  MOJCIMPOBAHUEC HHPPACTPYKTYPHl  aKTUBHOTO
TIOTPEOUTEIISL.

25. lnHaMHUYeCcKOe MOJIEIMPOBAHNE TEXHUIECKUX SHEPTOCHCTEM H HX
JIEMEHTOB.

26. Haznauenue u ctpykrypa [1O SimInTech. CocTosiHue U nmepCrneKTHBBI
pasButus LI/[ B PO B anmekTposnepreruke.

27. bubmuorexku B I1O SimInTech. Bubnuoreku O1OKOB I pacuera
3JIEKTPUYECKUX LICTIEH.

28. baser marnbix u ux tamsl B [10 SimInTech.

29. IIpoBepka cTpyKTyps! 1 prnbTpanus 6a3 qanasx B [10 SimInTech.

30. Ocobennoctu paboTsl ¢ pemakTopoM 0a3bl qaHbX B [10 SimInTech.
31. Tumst cBsazeit B [1O SimInTech.

32. Konneniust co3manust Mmozenu oosekta B [1O SimInTech.

33. Ctpykrypa cucteMbl 00paboTku cUrHaioB. bydep mociaenoBarebHOTo
BBOJIa JIaHHBIX, Oy(ep MociIeaoBaTeNFHOTO BBIBOJA JaHHBIX, Oydep
FIFO/LIFO B I1O SimInTech.

34. Bbrnok OsicTporo mpeobpasoBanusi Dypbe. BxojHbIe U BBIXOIHBIC
3HadyeHns. [lapamerpsl moprtoB. I'paduku BEIXOMHBIX cuTHANOB B 10
SimInTech.

35. OcobeHHOCTH CO31aHMs MOZEIH aJrOPUTMOB YIIPABJICHUs OJIOKaMH B
IO SimInTech.

36. bubmmoreka «CraTuctuka» —

OJIOKM CpeTHEro CpeJHEKBaAPATHIECKOTO U CPETHETO  apU(PMETHIECKOTO
suayenus B [10 SimInTech.

37. bubnnoreka «Cratuctuka»: KoapduuueHt skcuecca u kod3hGUIUeHT
koppensauun B [10 SimInTech.

38. bubmmorexa «Ctatuctuka»: B3auMHONH KOppeIsIIMM  BXOIHBIX
curHaioB B [10 SimInTech.

39. OcobeHHocTH s3bIKa TporpaMMupoBaHusi. KoHcraHTEl. OCHOBHBIE
MaTremMaTuueckue u yHapHbie orneparopsl B [IO SimInTech.

40. CTpykTypa OCHOBHBIX BEKTOPHBIX W MAaTpHYHBIX ¢yHKOu# B 10
SimInTech.

41. Crpykrypa ocHOBHBIX (yHKIHI ciydaiiHbix uncena B [10 SimInTech.
42. CTpykTypa OCHOBHBIX rpaMuecKux M CHCTeMHbIX (QyHkuuii B I10
SimInTech..

43. OnTuMu3anus IyTeM CHHTE3a MHTETPUPYIOLIETo peryiastopa. Pacuer
JIOKAJIbHBIX KPUTEPHEB ONTUMH3aIMU. ['paduk mepexoqHOro mpolecca B
IO SimInTech..

44. brnox 3ama3/pIBaHMs NE€PUOJIa KBAHTOBAHHS HEIPEPHIBHBIX CHTHAJIOB B
IO SimInTech.

45. MozenvpoBaHue (PU3NUECKHUX MTPOLIECCOB METOJIOM CHHTE3a IIN(POBBIX
npusozioB B [1O SimInTech.

46. IToctpoenune pacnpeneneHabix Moaeneit B B [IO SimInTech.

47. MonemupoBaaue pabotsl ABP. IIpuanunmnansaas cxema pabotrst ABP
B ITO SimInTech.

48. MonenmupoBanue pemenns ABP: Cxema 3-1G ¢ nogkmouenuem k JII'Y
B ITO SimInTech.

49. MognenupoBanue pemenuss ABP: Cxema 2-2C «Kpect» B IIO
SimInTech.

50. MonemupoBanue pemeHust ABP: Cxema 2-2 ¢ CeKIIMOHHBIM

TIK-3.]1.2
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koHrakTopoM B I1O SimInTech.

51. bubymorexa Matplotlib.

52. OcHoBHBIE 3neMeHTH TpadukoB B 10 Matplotlib.

53. Toctpoenne Tpadukos B I10 Matplotlib.

54. TloctpoeHme muarpaMMbl Ui KaTerOpHambHBIX naHHBIX B I1O
Matplotlib.

55. OcHOBEI paboTHI ¢ MOayJieM pyplot.

56. Pabora c nmuneitabiMu rpadukamu B [10 Matplotlib.

57. Crotictsa knacca Text B [0 Matplotlib.

58. Busyanun3zanus nanssix. [lapamerpst aprymenta fmt B IIO Matplotlib..
59. IlocTpoeHue CTymmeH4aToro, CTEKOBOro, TodeuHoro rpagmka B 110
Matplotlib.

60. ITocTpoenwne cTonO9aTHX U KpYroBeIx quarpamMm B [10 Matplotlib.

61. Iloctpoernme 3D rpaduxoB. Pabora c¢ mplot3d Toolkit B TIO
Matplotlib.

62. JluHeliHoe mporpaMMHUpOBaHHE. AJITOPUTMBI pEIIeHUs 3anad
ontuMmusaiuu Ha Python.

63. OcobenHocTH 000J0YKH HUHTEpdeiica MUPPOBHIX IBOWHHUKOB Ha 0Oase
Pypsi.

64. API obonouxa.

65. BetpoeHnsie koMaHIbI Pypsi

66. Bcrpoennsie raruael Pypsi. biounsie komanasl. [lepemeHHbIC

67. Ctpykrypa kiacca pypsi.shell — o6omouka Pypsi. [TapameTpsi.

68. Crpykrypa Kiacca pypsi.completers — OCHOBHbIE (YHKIMH
3aBEpIICHHS BKIAIKH.

69. CtpykTypa Kjacca pypsi.core — KOMaHABI Sapa s MOAKII0YaeMbIX
GbyHKIMHI.

70. Crpykrypa kiacca pypsi.cmdline — 00paboTka MOJH30BATEIBCKOTO
BBoza. Koncrantel. Kiaccel. VckimoueHus.

71. CrpykTypa Kjiacca pypsi.namespace — KOMAaHIbl XpaHCHHUS
IIPOMU3BOJIBHBIX aTPHOYTOB.

72. CtpykTypa Kiacca pypsi.format — popmaTrpoBaHue BEIBO/IA TOTOKA.
73. OcHOBHEIE MPOOIEMBI MAIIMHHOTO O0YYEeHUS IPH paboTe ¢ MU(POBEIM
JIBOMHUKOM

74.Tumsl cucTeM MaIlIHHHOTO O0yUYCHHS.

75. MeToapl ONTUMHU3ALMU IIEKTPOIHEPIETUYECKUX CUCTEM CPEICTBAMU
HCKYCCTBEHHOT'O MHTEIUICKTA.

76. MamHaHOe 00y4eHre C MOJKperieHueM. AropuT™Mbl Q-00yueHusl.

77. IlpuHIMNuaneHas pa3sHULA 0€3MOJIENBHBIX AITOPUTMOB U QJITOPUTMOB
0a3uUPYIOUIMXCS Ha MOJICIISIX.

78. DneMeHTHI aNropuTMa 00yUeHUs C MTOIKPEIUICHHEM

®opmupoBaHue 0a3 JaHHBIX B IEKTPOHEPTETHUECKHX CHCTEMax IyTeM Q-
00yUeHMS.

79.AHanm3 paboTHI CHCTEMBI MAIIMHHOTO 00YYeHUs U(POBOTO TBOWHUKA
80.KoHeuHble MapKOBCKUE MPOLIECCH] IPUHATHUS PELIEHUM.

79. O6y4eHne Ha OCHOBE BPEMEHHBIX Pa3IHIHH.

80. [lnannpoBanue u 00y4eHHE TAOTUIHBIMU METOAMH.

81. Meroasl Monre-Kapino. MHkpeMeHTanpHas peanu3anus. YpaBiieHHE
METOJIOM C Pa3JIeJIeHHOH cTpaTerueil.

82. O6yueHue ¢ pa3aeeHHON CTpaTeruei 0e3 BHIOOPKH [0 3HAYMMOCTH: N-
LIaroBBI AITOPUTM OOHOBIICHHUS 110 JIEPEBY.

83. AnmpokcumManus (QYyHKIMH LEHHOCTH M TpeACKa3aHHs C €IWHOMN
cTpareruei.

84. Armpokcumanus ¢ QyHKIHEH 3aIOMHUHAHMS.

TK-3.]1.3
TK-3.]1.1
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85. YrpasneHue ¢ eMHOM cTpaTerueit 1 armpoKCUMaIIHeH.

86. MeToabl ¢ pa3feleHHON CTpAaTeruer U anmpoKCUMAaITUeH.

87. I'panuentusie TD-meTonb!.

88. Dmdarnaeckne TD-meTompr.

89. MeTtonbl rpaiueHTa CTpaTeTUH .

90. [TapameTpsl pacyéra TU3CIHLHON MOICTAHIIUY JJIs CO3IaHus IU(POBOit
Mozenu ABP.

91.0ueHka BO3MOXHOCTM NPHMEHEHHMs HEWpPOHHBIX ceTed  ams
Kaccu(UKaIK 3KCTPEMaJIbHBIX CUTYallil B DHEPTETHKE

92. Al TeXHOJIOTHH B YHEPTETHKE

93. BpemenHas pa3zHuIa: o0ydeHre Ha Ka)XI0M BPEMECHHOM IIIare.

94. Anroputm SARSA B 00ydeHHe ¢ TOIKPEIUICHUEM.

95. Omeir P® ¥ mepcneKTHBEl MPUMEHEHHUS WCKYCCTBEHHBIX HEHPOHHBIX
ceTell B 3JIEKTPOIHEPTETUKE.

96. IlepcrieKTHBHBIC HAIIPABIICHNS Pa3BUTHUS PACIPEACIUTECIBHBIX CeTeH
IIPU MHTETPalMH JIOKAIBHBIX HHTEJUIEKTYaIbHBIX SJHEPTOCHCTEM.
97./3MeHeHHs B MOJIENN IESITEILHOCTH 3JIEKTPOCETEBOI OpraHU3aliH,
MPOMCXOJISIINE B paMKax peaju3aiuu nporpamMmsl Liudposas
TpanchopMaIus.

98 KoHuentyanbHble  HampaBlI€HUS  Pa3BUTUS  HMHTEJUIEKTYaJbHOM
pacIpeaenuTeIbHON CEeTH.

99.I1punrnmns cozparnss UOC AAC

100. ®yHKIMOHAIBHBIE CBONCTBA YHEPTOCUCTEMBI Ha 6a3e KOHIICMIUH
SmartGrid.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

No i/t

[Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHbIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIOTHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/n .
KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE PEYyCMOTPEHO
Bonpockl s mpoBeneHHS TMPOMEXKYTOYHOW aTTECTAllMd B BHJAE TECTHPOBAHUS

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIil iepeueHb BOIIPOCOB JJIsl TECTOB

No /1t

IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PadOT

He npenycmorpeno
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10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
MH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLMH, COAEp)KaTcsl B
JIOKQJIbHBIX HOPMATHUBHBIX akTax [YAII, periaMeHTHPYIOIIMX IOPSI0K H IPOLEIyPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHus i1 OOYYalOIIUXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX MPOOJEM JUCLHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTYIKEHUH HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsl BBIMOIHIET METOOJOTHYECKYIO,
OpPraHU3aLMOHHYI0 U UHPOPMALMOHHYIO (YHKUUU. JIeKIus packpbIBaeT MOHATUHHBIN amnmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ NpoOJeMbl, AAE€T LEIbHOE MPEJICTaBICHUE O JIUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[lnanupyeMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUU, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKOM K Ka)KJ0OM KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K  TIPEAMETYy W
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTEpeca, He0OXO0AUMOTO Il CAMOCTOSTENIbHOM padoThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIINE TOJbL;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HMX B  Pa3IMUHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd ClIalijoB U
MCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuaja IpU TPOBEIEHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CtpyKTypa mpenocTaBieHUsl JEKIIMOHHOTO Marepuaja MPOU3BOIUTCS COTJIACHO TeMaM
pa3enoB AUCUUILINHBIL, TPECTaBICHHBIM B Ta0nuIie 4.

11.2. Meroauueckue ykazaHus A OOy4aroIMXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpPaTOpHBIX paboT oOyyaromMHCcs JOJDKeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(UKAIMOHHONH XapaKTEpPUCTHKONW OO0yJaromerocs.
BrimonHenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

BrimonHenne mabopaTOpHBIX pabOT OO0ydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIENIOBaHMsS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAM3allUs TEOPETHUYECKMX 3HAHWH, TMOJTYYeHHBIX Ha
JEKITHSIX;
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— TOJIyueHHe HOBOW MH(OpMAINH 10 U3y4aeMOH JTUCITUILINHE,
— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBbHOHW  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajaHue u TDe6OBaHI/I$I K IIPOBCACHUTIO Ha60DaTODHI>IX Da6OT:

IIpumep 3amanus juid gsadoparopHoi pabotsl Nel «M3yuenue indpoBoro ABOHHUKA
MHGOPMAIIMOHHON MOIEIH IPOLIECCA PEOCTATHOIO IYCKA JIBUTATEIS TOCTOSHHOIO TOKA.

Lenb paboTel: M3yuuTh NpuHIMNI pa3paboTKH UGPOBOH MOIEIHN MPOIEcca PEOCTATHOTO MyCcKa
JBUTATENsl MOCTOSHHOTO TOKa, CMOJEIHUPOBATh PAabOTYy 3IEKTPUUYECKOM CXEMBI PEOCTaTHOrO
MyCKa JABUTATEJIsI IOCTOSTHHOTO TOKA C YYETOM 3aJaHHBIX BXOJHBIX [MapaMETPOB IO BapUAHTaM.
W3yunTh BBIXOJIHBIE MTApAMETPHI MpoIiecca U CieJaTh BBIBObI O IPUMEHUMOCTH pa3pabOTaHHOMN
MO/ICJIA Ha OCHOBE MOJYYCHHBIX JAHHBIX.

VYka3aHus K J1abopaTopHOi padboTe.

[IpenBapuTenbHO HEOOXOAMMO IPOBECTU PACUET PEOCTATHOTO MTYCKa.

Coznath udpoByIO MOJAEIH MPOIIECcCa PEOCTATHOTO MyCKa JIBUraTelNs MOCTOSHHOTO TOKa
C WCHoib30BaHWEM  OmOmmorexk  «ABromarmka», «OIll-HAunamumkay», «OL[-CraTtukay,
«Hcrounukn» u «BbIBO/ TaHHBIX» MO BapUAHTaM.

Co3aTh WCTOYHHK TIEPEMEHHOTO HAINPSIKCHHS, TPaHCHOpPMATOp IMOBBIMIAONINN WIN
MOHIDKAIOIIUI HampshKeHUe, MmpeoOpa3oBaTellb HANpPSHKEHUS C MEPEeMEHHOTO Ha MOCTOSIHHOE
(BBITIPSIMHUTEIB), CTIIAXHUBAIONINN (DHIBTP BBIIPSIMICHHOTO HANPSDKEHUS, HE MEHee 3 peoCcTaToB
MJIABHO TOBBIMIAIOIIMX CKOPOCTh BpAIICHHUS JBUTATENs] TOCTOSHHOTO TOKA, JBUTATElb
MOCTOSTHHOTO TOKa U CUCTEMY BPEMEHHBIX Ipa(HUKOB ¢ OTOOpaKEHUEM HANPSHKEHUHN MTePBUYHON
¥ BTOPUYHON OOMOTOK U CKOPOCTH BPAIIIEHUS IBUTATEISI TOCTOSIHHOTO TOKA.

Paccunrare ko3ddunment tpanchopmanuu, COMpOTUBICHUS PEOCTATOB ISl TJIABHOTO
MycKa JBUTATENS MMOCTOSHHOTO TOKA, BHIOPATh CIUIAKUBAIOMUN (GHIBTP M cO37aTh CyOMOJIENb
JUTSL PETYJIUPOBAHUSI paOOTHI BHITPSIMUTENST HATIPSYKEHUS.

[Ipumep 3amaHus ajst Ha60DaTODH01>i Da60TBI No2 ((HI/Id)DOBaH CHUCTEMA ABTOMATHYCCKOT'O
PETYJIMPOBAHUA SHEPICTHYICCKOT'O 00bEKTaY

[lenp pabOTBI: CMOAETUPOBATH PAOOTy CHUCTEMBI YIPABICHHUS IIEXOM C CHCTEMOM
OCBEILIEHUS ¥ MPOKATHBIM CTAHOM, TJI¢ HEOOXOANMO:
Cosznath oHO(A3HBI UCTOYHUK MATAHUS C KOHTPOJIEM MHUTAHHS W BBHIBOJIOM 3HAYCHUI
M0 TOKY U HaNPsKEHUIO;
Cosznath cucreMy ocBenieHus B Buae RLC Harpy3ku ¢ KOHTPOJIEM TTUTAHHUS W BBEIBOJIOM
3HAUEHUH MO0 TOKY U HAMPSKEHHIO;
[ToAKIIFOUNTE CUCTEMY OCBEIIEHUS K BBIBOJIAM MCTOYHUKA MTUTAHUS C IIOMOIIBI0 CHCTEMBI
perylIupoBaHus;
Co3zmaTh CcHCTEMYy YIpaBJICHHS IPOKATHOTO CTaHKA C PErYJIHPYeMOW CHUCTEMOU
PEOCTaTHOTO MyCKa M BHIBOJA 3HAUEHUH TI0 TOKY U HAIIPSKEHUSIM;
[TonKIIIOYUTE CHUCTEMY YIpPaBJICHHUS MPOKATHBIM CTAaHKOM K BBIBOJIaM CHCTEMBI
OCBEIICHUS.
VYkazanus K 1abopatopHoOi padboTe:
B pamkax wmopenupoBaHus paboThl Iiexa B mporpamMmMHoM obOecnedeHun SimInTech
noTpeOyroTes cienytonue onbmuorexu: «CyOcTpyKTyphl»; «BbiBoa manHbIX»; «Kmrouny; «I11-
JlnHaMuka.

Jlist co3nanust MOJIeNI CUCTEMBI OCBELIEHUS UCTIONh30BaTh CIEAYIONINE OJIOKH:
1) 2 6noka «Ilopt Bxoma» m 4 Gnoka «IlopT BeIXOma» IS 3aMBIKAHUS KOHTYypa
AIIEKTPUYECKOM 1IEMU U BHIBOJ 3HAUCHUI;
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2) N3meputenbHbie  ycTpoiicTBa «BolbTMETp uICaNbHBIN» U «AMIEPMETP
UJIeANbHBIN JJI CHATHS XapaKTEPUCTUK B KOHTYPE;

3) brokx «Harpyska RLCy», umutupyromuii paboTy CHCTEMbl OCBEIICHUSI.

4) Ucnonb3oBarb Pacu€rHble 3HA4YeHUsT MCTOYHMKA M AKTUBHO-PEAKTUBHOMN

HaArpy3Ku IO 33/IaHUI0 MPENoJaBaTeNs.

C nomomsto 610ka «KHOTKa» 3a1aTh MOMEHT CONPOTUBIICHUS HA JABUTATENh ITOCTOSTHHOTO
TOKa, TJie 3HaUeHHE Ha BBIXOJIE HE TOJIKHO cocTaBisATh bonee 0,15.

BriBogm XapakTepHCTHK C KaXJAOH CHCTEMBl OCYIISCTBISCTCS C IOMOINBIO OJoKa
«BpemenHnoi rpadux.

B pamkax BeImomHeHHs Ja00paTOpHOIl paboThl HEOOXOAUMO YTOOBI OO0YYArOIIUICS MOT
BBITMIOJIHUTD CIEAYIOUINE 3a/1a4H:

5) BbINOIHUTH TOCTENEHHBIA MYCK CHUCTEMbI PabOTHI IeXa B OYEPEIHOCTH MOAKIIOUCHHS
«OpHoda3HbIi UICTOYHUK HampsbkeHus» - «Cucrema ocBeuieHus» - «lIpokatHelil crany -
«Perynsarop n106aBouHOro conpotuBieHus 1» - «Perynsatop 100aBOUYHOrO CONPOTUBIICHUS
2» -«Perynstop nobaBouHoro conpotusienus 3» - «llogaua oOpadaThiBa€MOro M3ACIUS)
Y CHSITh XapaKTEPUCTUKU HA KaXKJIOM IIIare;

6) IIpoBeputh pabOTy CHUCTEMBI NpPU OTKIFOUYECHUH NHUTaHUsA Ha «OmHO(A3ZHOrO HCTOYHHKA
HAMPSDKEHUS» U CHATH XapaKTEPUCTUKH Ha BCEX 3JIEMEHTAX CHCTEMBI;

7) IlpoBeputh pabOTy CHCTEMBI NMPH OTKIIOUCHUHM MHUTAHUS Ha «CHCTEMBI OCBELICHHS» U
CHSITh XapaKTEPUCTUKU HA BCEX AJIEMEHTaX CUCTEMBI;

8) IIpoBeputh pabOTy CHCTEMBI MPU OTKIFOUYCHUH MUTaHHUs Ha «[IpoKaTHOro CTaHa» W CHSAThH
XapaKTePUCTHKHU Ha BCEX DJIEMEHTaX CUCTEMBI.

9) Jiss W3MeHeHWs 3HA4YeHHWS HaNpsDKCHUS HCIONb30BaTh 0ok  «MneanbHbIH
TpaHchopMaTopy, Irie HEOOX0IUMO PacCUUTaTh KOA(PPHUIIMEHT TpaHCHOPMALIHH.

IIpumep 3aganus mig saboparopHoii pa6oTel Ne3 «IIpuMmeHeHne M(pOBLIX JBOMHHUKOB Ha

QJICKTPOSIHCPICTHICCKUX 00BEKTaAX.

Llenb paboOTHI: Hay4HTbCs pPabOTaTh C MPOCTHIMH CHUCTEMaMH IPOTHO3UPOBAHHSI BPEMEHHBIX DSJOB B
1 (POBBIX ABOMHUKAX peabHBIX 0OBEKTOB.
YkazaHus K 1abopaTopHoii paboTe.
Jnis Hadana paboThl € cUCTEMOM IPOTHO3UPOBAaHMS, B paHee co3/1aHHON cpene Anaconda
pypsa_devieo0xouMo 3arpy3uTh 0NOTHUTENbHBIe OubroTeku Prophet u plotly.
B pamkax maGoparopHOil pabOTEl HEOOXOAMMO BBIOJHHUTH NTPOTHO3WPOBAHUE MPOHU3BOJICTBO TEIJIOBOH M
anekTpudeckol 3Heprun B Poccuu B 2018 roxy mo BapuaHTaM, IpeACTaBICHHBIM B Tabnuie 5.5.
Tabnuna 5.5 — BapuaHTsI 11151 BRIOTHEHUS Ta00paTOPHOI paboTHI

BapuanTt Ccpuika Ha 6a3y TaHHBIX Bup snepruun
1 https://disk.yandex.ru/d/XUSITT1v24xZuA TerutoBast
2 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
3 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
4 https://disk.yandex.ru/d/Whx67b2rhobJkA DreKkTpruUecKast
5 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
6 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
7 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas
8 https://disk.yandex.ru/d/Whx67b2rhobJkA DeKTpUYecKast
9 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
10 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuyeckast
11 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
12 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpudecKas
13 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
14 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuyeckast
15 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas
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16 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
17 https://disk.yandex.ru/d/XUSITT1v24xZuA Tennosas
18 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpudecKast
19 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
20 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpHUdecKas
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas
22 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuyeckas
23 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
24 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpHUdecKas
25 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
26 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpudecKast
27 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
28 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpUdecKas
29 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
30 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpudecKast

ITpumep 3amanus s 1adoparopHoii padotel No4 «CucreMa aBTOMAaTHYECKOr0 BBOAA PE3EPBAY

Lenb paGoOThI: CO3/1aTh MAKET MPOEKTOB, 00ECIIEYUBAIONINX MOJCIUPOBAHKIE TUPPOBOTO
JIBOMHUKA CHUCTEMbl YIPABJICHUS AaBTOMATUYECKOI'O BKIJIIOUEHMSI PE3EPBHOIO HMCTOUHHUKA
UTAHUS.

B pamkax BblIOJHEHHs J1a0OpaTOpHOM pabOThl HEOOXOAMMO CMOJEIMPOBATH PabOTY
CUCTEMBbl aBTOMATUYECKOTO BBOJA pe3epBa, rje OyAeT NMPUCYTCTBOBATh €IE OJWH HMCTOYHUK
INEPEMEHHOTO HAaNpsDKEHUS HMIEHTHYHBIA IapamMeTpaM IpeJCTaBI€HHOIO B  IpUMeEpe
npoeKkTupoBaHust cucteMbl. CoOrjacHO 3aJaHHI0 IO MOJEJIHMPOBAHUIO PAOOTHI CHUCTEMBI
€/IMHOBPEMEHHO MOXKET (PYHKIIMOHUPOBATh TOJIBKO OJMH MCTOYHUK MEPEMEHHOTO HANpsHKEHUs,
TO €CTb JIMOO TeHepaTop NEPEMEHHOr0 HaNpsyKEHUs, JU00 MEpBbIH MCTOUYHUK MEPEMEHHOTO
HanpsDKeHUs, JM00 BTOPOW MCTOUHHUK MepeMeHHOoro HampspkeHus. Heo6xomumo npopaboTathb
HOBBIH QJIFOPUTM pabOThl CUCTEMbI aBTOMAaTHYECKOI'O BBOJA PE3€pPBA, PACCUMTAHHOIO HA TPHU
UCTOYHHUKA, pa3paboTaTh HOBYIO CUCTEMY 00pabOTKH CUTHAJIOB.

Jlaboparopuag padora Ne5. UMHUTAIIMOHHOE MOAEIIMPOBAHNE OKPYIKAIOIIEH CPEIBI WU

OOTOJAHBIX VCJIOBI/Iﬁ BOKpVYT SHCDFGTI/ILIGCKOI\/JI CHUCTEMBI BTOPHUYHBIX UCTOYHHUKOB DHEPIHUH.

[lenp paboOTHI: CMOJEIHPOBATH MHOTOY3JIOBYIO CHCTEMY pa3HBIX TOKOB IS
MIPOTHO3UPOBAHUS MPOIIECCOB pabOTHI BETPOTEHEPATOPOB.

VYkazanus k 1abopaTopHoii paboTe.

B pamkax paboTsl OyneT ucmoiabp30BaThes cpena pazpaboTku Anaconda M ycTaHOBICHHBIN
B Hell wuHTepmperarop Spyder. B cBorwo ouepenp MNpu  BBHIMOTHEHUH pPAOOTBI MOKET
UCIIONIE30BATHCS JIF000E Ipyroe MporpaMMHOE OOecTieueHueE.

st BeIMOSTHEHUST pabOTHI MOTPEOyETCs UCIIOIb30BaHUE OUOIMOTEK pypsa, numpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysiS) — 3To maker mas pelicHHS 3aaad I10
MOJICJTUPOBAHUIO ¥ ONTHMH3AIUU SHEPTeTUYCCKUX CHUCTEM, BKIIFOYAIOIIEE PA3IUYHBIE MOICIH
TeHEepaTOPOB, BO3OOHOBISIEMBIX MCTOYHHKOB SHEPTUU, dJIEKTPUUECKUX CETeH pa3HBIX TOKOB U
HAKOMUTEINEH dNIEKTPUIECKON IHEPTHH.

Numpy — oto Oubmuoreka it pabOTBI C MHOTOMEPHBIMH MacCUBaMH U
BBICOKOYPOBHEBBIMH MAaTEMaTHYECKUMH (PYHKIIHSIM.
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Pandas — sTo Oubnmoreka /i 0OpabOTKM M aHANIW3a JAHHBIX HAa OCHOBE CIICIIHATBHBIX
CTPYKTYP U BJIOXKEHHBIX OTCpAIMid TSI MAHUIYJISIIUNA C YUCIOBBIMU TaOJIUIIAMH H BPEMCHHBIMH
psiiaMu, KOTopasi CTpOUTCs Hajl OubnroTeka numpy 6osiee HU3KOTO YPOBHSL.

Os — BcrpoenHass Oubnmoreka, oOmanmaromass WHTEpPEHCOM sl B3aUMOJCHCTBHUS C
OTIEPAIIMOHHON CUCTEMOM, yrpaBisieMoit Python.

Matplotlib — sro OubOaMoTeKa I mMpeoOpa3oBaHMs MaHHBIX M IIOCTPOCHHUS [IBYX- H
TPEXMEPHBIX IPaUKOB.

Cartopy — aTo maker, npeHa3HAYCHHBIH TSI 00paOOTKH T€ONPOCTPAHCTBEHHBIX JIAHHBIX C
N0 CO3/IaHMs KapT U APYroro aHajlu3a IeoNnpOCTPaHCTBEHHBIX JaHHBIX.

B pamkax maGoparopHoil paboThl HEOOXOAMMO CO3MaTh CPeAy pa3pabOTKH, 3arpy3uTh B
Heé HeoOXOJMMBIC TAKeThl, MPEJCTABICHHBIC BBIIIC, CO3JaTh MPOSKT U BBIBECTH CXEMY CBSI3H
BETPOreHepaToOpoB U rpaduk ux paboThI.

CocraB u MCTOAMYCCKHE PCKOMEHAAIINMH K JIa6ODaTODHOMV NPpaKTUKyMy «HDI/IMCHCHI/IC

TeXHOJIOruY NU(GPOBLIX ABOMHUKOB ITPpU LIMDPOBOK TpaHchopMalluy ASUCTBYIOLIEH
SJIEKTPUYECKOU ITOICTAHIIAN))

Ne

Pazpen KommenTapuii
n/n
1. | Tum JIaGopaTopHbIil MPaKTUKYM

9 0 [Ipumenenne TexXHOIOTHY UG POBBIX ABOWHUKOB TP AP pOBOH
. a3BaHUE . . .
TpaHchOpPMAaLIUK JEHCTBYIOLICH IIEKTPUIECKON OACTAaHIINN

Oo6pasoBaTenpHast

5. P OJIEKTPO’HEPIreTHKA U 3NIeKTpoTexHuKa 13.04.02
mporpaMmma
VYuebnas .

6. Hudpossle TBOWHUKY B 2JIEKTPOIHEPreTUKE

JACHUIUINHA/ IACIUATUINHEL

Paznen 1. OcHOBBI TPUMEHEHHUS TEXHOJIOTHI UPPOBHIX ABOHHUKOB

B DJIEKTPO3HEPIEeTHKE.

[MonsTHS TUPPOBOTO NBOMHUKA M HHPOPMAITHOHHOTO

MOJIETTUPOBAHUS B SJIEKTPOIHEPTETHKE.

HopmatusHas noxymenraiws B mpeaMerHoi obnactu. TOCT P

57700.37-2021 «{udpoBbie nBoiiHuKH u3aeaui» u [Iporokon MOK

61850.

7. | Pasmens PITT OnwucaHye NPUHIMIIOB HHPOPMAITMOHHOTO MOJICTTHPOBAHHS.
[oHsiTHE a1€KBAaTHOCTH U BEPUPHUKAIINN MOJICIH.

[Ipumeps! tupPOBBIX ABOHHUKOB B aTOMHOM, TEIIOBON U

3IEKTPUYECKOU OTpaACIISX.

Paznen 4. AHan3 AaHHBIX PEXUMOB paboThl 9D 00BEKTOB.
[Ipumenenne nuQPPOBBIX TBOMHUKOB Ha D3 00BeKTax
OIIpeeNICHNs], HA3HAYEHHE U OCHOBHBIE ITOKA3aTEINH.

CucTrembl CBS3M Ha MOACTAHINAX U TPEOOBAHUS K CBSI3U JIJIS
¢byHkuunit 1 Mmogeneit ycrpoiicts cornmacio FOCT P MOK 61850-5-
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2011.

OCHOBBI ITOCTAHOBKH 3a/1a49H IS CO3JaHUS ITU(GPOBOTO IBOHHUKA.
[TocTpoeHue u aHaINU3 PHEPrETUUECKUX XapPAKTEPUCTHUK.
CocTaBneHue CTpyKTypbl MOJIETTH M aHAJIN3 BBIXOIHBIX PE3YIbTATOB.

Obyuarowuecs 6yoym 3Hams METOIbI COOpa U aHAJIN3a JaHHBIX Ha
AJIEKTPOIHEPreTHIECKUX 00heKTax. [IpUHITHITBI U OCHOBBI pa0OTHI
U(PPOBBIX ABONHHUKOB,;

3HaAMb TPUHITAITEI PA0OTHI ¢ 6a3aMK JaHHBIX CUTHAIOB
JJIEKTPOIHEPTETUICCKUX 00HEKTOB; 3HAMb OCHOBBI aHAITN3a TAHHBIX
JIIEKTPOIHEPTETUICCKUX CUCTEM; 3HAMb TIPUHITUITEI B3aUMOICHCTBHS
SHEPreTUYECKUX CUCTEM C TexHosioruei UIHTepHeTa Beiei.

8. | UJK komneTeHInn Obyuarowuecs 6yoym ymems ONTUMU3UPOBATH PabOTy

ANIEKTPOIHEPTETUYECKUX OOBEKTOB H CHCTEM.
Obyuarowuecs 6yoym enadems HaBBIKAMH TTOVICKa HH(OpMAITNH,
cOopa ¥ aHaM3a JaHHBIX 110 PEKUMaM PadOThl CHCTEM
aBTOMATH3AIMH 3JIEKTPOCHAOKEHHS C TPUMEHEHHEM [T ()POBBIX
CPEICTB MPOEKTHPOBAHUS; 61a0emb HABBIKAMHU BHEIPEHUS U
MOJIICP’KKU M Pa3BUTHUS TEXHOJIOTHIH HHPOPMAITIOHHOTO
mozaenupoBanusi OKC Ha ypoBHE Opranuzanuu.

VY3kocnenuanu3npoBaHHble | YIpaBiseMas Harpy3Ka — TUCTaHIIMOHHO MM AaBTOMAaTHYEeCKU

QG poBBIE OTpaciIeBbIe perynupyemsie,

g, | TexHomoTHH, WHTEJUIEKTyaIbHbIC SJHEPTONPUHIMAIOLINE YCTPOMCTBA
Hpe/ICTaBICHHbIC B LlndpoBbIe TEXHOIOTHN HHTETPALIMI U PACIIPEAEICHHOTO
71ab0paTOpHOM YIIPaBICHUS YIIEKTPHYCCKUMHU CETSIMHU.

MPaKTUKyMe
YHuBeEpcaIbHbIE
«CKBO3HBIE» ITU(PPOBEIE
10, | TeXHoMOTHH, HoBble IpoM3BOACTBEHHBIE TEXHOJIOTHU. TEXHOIOTHU IUPPOBBIX
" | mpezcTaBieHHbIE B JIBOWHUKOB.
11a60pPaTOPHOM
MPaKTHKyMe
11. | Tums! aHHBIX TexcToBBIE, UNCIIOBEIE, IpaQUIEeCKUe, OTKPHITHIC H T.I.
1. Hayuwuts npaBuibHO GOPMYIUPOBATH U 33]1aBaTh LEb U
3a71a4M TPOEKTA.
2. HayuuTp aHajIM3WpOBaTh U CTPYKTYPHUPOBATH HOBYIO
WHPOPMAIIMIO U JJaHHBIE.
3. Pa3BuTh HaBBIKau OpraHU3aLMK BHEAPCHUS U PA3BUTHUS
TEXHOJOTHH NHOOPMAIIHOHHOTO MOJICTTUPOBAHUS H
12. | Lens paspabotku cTpyktrypsl ACVIIL.

4. HayuuTh TPOM3BOANTH KPUTHYECCKYIO OIICHKY U aHaJU3
JIy4JHInXx HpaKTI/IK I/IHq)OpMaHI/IOHHOI‘O MOIIC.HI/IpOBaHI/ISI nu
HCTONB30BaHus HH()OPMAIIMOHHOW MOJAETM Ha Pas3IHMyHBIX
aTarax JKNU3HCHHOI'O IIHUKJIa BHeKTpOSHepFeTI/I‘IeCKI/IX

00bexToB 1 OKC;

5. Hayuuts (hopMHpPOBaHUIO CUCTEM MOKA3aTeNIeH Il OLIEHKH
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3¢ (HEKTUBHOCTH TPUMEHEHHUS TEXHOJOTHI
MH()OPMATMOHHOTO MOICITUPOBAHHS
anekTposHeprerndeckux 00pekToB OKC;

6. Pa3BuTH HaBBIKM BHIOOpA THITOBBIX PELICHUH KOMIOHEHTOB
ACVII nnu o60ocHOBaHUE HEOOXOAUMOCTH Pa3pabOTKU
OPHMTIMHAIIBHBIX PELICHUIA.

13.

Samaun

1. CdopmupoBarh onucanue yacTeil MpoeKTa Mo MoJepHU3ALNN
AIIEKTPUYECKOH MMOJICTAHIMN U BHEAPEHHS TEXHOIOTUU
IH(POBEIX TBOHUKOB.

2. CdopmupoBaTh odlIee ONMUCaHue HHXEHEPHOTO PeIeHHS
(Tmepe4eHbp OCHOBHOTO M BCTIOMOTATEIEHOTO
SHEPTEeTHYECKOT0 000PYA0BaHNUs, BEIOOP IPOTOKOJIOB U
pa3paboTKa CXeMbl B3aUMOJICHCTBUS allapaTHON 1
MPOrpaMMHOM YacTel mMpoeKTa.

3. Cdopmuporars odmiee onrcanue UT pemenus (kak
OCYIIECTBIISETCS yIPABICHNE YHEPTETHIECKIM
00opymoBaHNEM, KaK TOIHDKHO OCYIIECTBIATHCS
B3aHMOI[CI>'ICTBHe 1 YIIPpaBJICHUC IIpEAJIaracMbIM
TEXHUYECKUM PEIICHUEM.

4. OO6ee onucaHue HOPMATUBHO-TIPABOBBIX YCIIOBUM COTJIACHO
nerctBytoniedt HT/ 1 olieHKa TEXHUKO-PKOHOMHYECKUX
3¢ (hekToB mpeIaraeMoil KOHIENINH TEXHIIECKOTO
peuieHus.

5. PazpaboTka 1Op0o>KHOI KapThl peau3aliii MPOeKTa.

14.

Ornucanue

Ha nanbeiii Moment kommanued [IAO «Poccetn» paspabortana
KoHIenws mudpoBoil TpaHCchOpMAIUU sl peau3aly [ejled u
3ajlad  HalMOHAIBHOM  mporpammbel  «lludpoBas  sKoHOMHKA
Poccuiickoii @enepanun». KoHuenuus coaepXUT ONMUcaHUE 3ajaad,
[IEJIeBOM MOJIENIH, UCTIOIh3YyEMbIX TEXHOIJIOTHH, a TakXke psj 3ajaad,
CpeIu KOTOPBIX OJHOW M3 KJIFOYEBBIX 3ajay sABisieTcs LupoBas
Tpancopmanus u moBbimeHue 3ddexTuBHOCTH Kommanuu [IAO
«Poccetny, YIIy4IIeHHE XapPaKTEPUCTHK HaJIeKHOCTH
JNIEKTpOCHAOXKeHHsT ~ ToTpebuteneii. B mpuoputere  Takke
MOBBIIIIEHHE JIOCTYITHOCTA DIIEKTPOCETEBOW WHQPPACTPYKTYPHl H
nuBepcudukaius Ou3Heca 3a cYET JOTOIHUTEIBHBIX CEPBUCOB.

B paMKax OIIMCAaHHOM KOHICTITNH pa3pa60TaHa ncieBasd MOICIIb,
KOTOpass BKIKOYACT B cebs obecmeuyeHne B3aMMOCBSA3HM BCEX
I/IHq)OpMaI_H/IOHHI)IX I_II/I(i)pOBI)IX IIOTOKOB, C IPHUMCHCHHUEM HOBBIX
MMPOU3BOJACTBCHHBIX TeXHOHOFHfI; 06pa60TKy JaHHBIX JJIs
OIIEPATUBHO-TEXHOJIOTHYCCKOI'0 YIIPABJICHUA CETHU U IIP.

KoHuenuus npeanoiaraeTr BHeApeHUE U(DPOBBIX TEXHOJIOTUH B
OCHOBHBIE PaboUHe MPOIIECCH CM. puC. 42.
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Mepegada 3neKTpoaHeprim

TexHonoruyeckoe
npucoeaHeHwe

OnepaTuBHO-TEXHONOTNYecKoe
W CUTyauWoHHOe ynpaeneHue

TexHu4eckoe obcnyxmvBaHme
1 PEKOHCTPYKUMA

WNHBeCTULMOHHas AeATeNbHOCTL

KanutanbHoe CTpoUTeNbCTBO

DUHaHCbI, 3KOHOMUKKa, ByxyueT
3aKynoyHas geATeNbHOCTb

YnpasfieHne puckamu

Vnpaaneuwe nepcoHanom

YnpaeneHwe cobCTBEHHOCTbIO

YnpasneHue
NPOM3BOACTBEHHBIMM aKTUBAMU

Noructuka
lNpaBoBoe obecneveHune

Peanusauus ycnyr

Pucynoxk 42 - Buenpenune unpoBbIX TEXHOJIOTHH B OCHOBHBIE
paboune MPOLEecChl COrIaCHO OMMCAHHOW KOHIIETIIUU

Hcxons 3 ONMMCaHHBIX OCHOBHBIX NMPUHIMIIOB U LEJIEBOW MOJETH H
crparernn  1udpoBoit  Tpancpopmamuu  [TAO  «Poccerm».
[IpennoXuTh KOHLEMINI0 TEXHUYECKOTO PEIIeHUS IO BHEIPEHHUIO
TEXHOJIOTHH HM(POBBIX JBOWHUKOB IpU LU(POBOI TpaHchopMaLun
TUINOBOM JEHCTBYIOIIEH TOPOACKON JJIEKTPUUYECKOW IOJCTAHIINU
10/04 kB nnu apyroro knacca, 0 3aJaHUIO ITPETIo1aBaTesl.

Y4YuTHIBATH (R (18101185 (§ nmapaMeTpbl nOoACTaHIIUHU, CHUCTEMBI
anektpocHaOxkeHus u apyrux OKC:

- XapaKTEPUCTUKH JICHCTBYIOLIETO MIEKTPOCHAOKEHHS THIIOBOM
TpaHc(OPMAaTOPHOH MOICTAHITUH.

- YU€T OCHOBHBIX U PE3CPBHBIX UICTOYHHUKOB 3J'ICKTpOCH8.6)KCHI/I${.

- TpeOOBaHUS K HAJEKHOCTH JIIEKTPOCHAOXKEHHs, CBeleHHs 00
YCTAHOBJICHHON M PACUETHOM MOIIHOCTH U CHCTEMAax y4yeTa pacxoja
3JIEKTPO3HEPTHH B IOCIICABAPUMHOM PEXHUME (HApyLICHHs MUTaHHS
OT OJJHOTO M3 MCTOYHHKOB; 00ECHEUYCHUE 3JIEKTPOIHEPTUeH TOJKHO
OBITD MIPEyCMOTPEHO oT OCTaBILIErocs HCTOYHHKA
3JIEKTPOCHAOKEHHMS).

- y4ecTb, YTO OCHOBHBIMH MOTPEOHUTEISIMH 3JIEKTPOIHEPTUU OT
NOACTAHIIMM  SIBJISIIOTCA:  CHCTEMBl  JJIEKTPOOCBEIICHUS U
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TEXHOJIOTHYECKOE O0OpYIOBaHUE MAajOH MOIIHOCTH, B TOM YHCIIEC
mpadevyHol, (QurHecc-1eHTpa, O(HUCOB; CHIOBOTO 0O0OPYIOBAHUS
CUCTEM BCHTWISIIMU, CHCTEMbI BOJOCHAOXCHHUS M BOJOOTBEICHUS,
AJIEKTPONIPUBOJIOB  BOPOT, CHUCTEM  3JIEKTPOOOOrpeBa, CHCTEM
KOHJMIIMOHUPOBAHUSI, PO3ETOYHBIC CETH, CIIA00TOYHBIC CUCTEMBEI,
MIPOTUBOIIOKAPHBIC CHUCTEMBI, KOMIUIEKCHAsI CUCTeMa Oe30TacHOCTH
AIIC u BuaeoHa0moAcHNE (MITH TI0 3aIaHUTO MPETIOTaBaTEIIA).

- aBTOMaTH3aLus TTOICTAHLIMH JOJDKHA OBITh MPeTHA3HAYCHA KaK JUIs
ONITHMH3ALIH PACXO0B HA JIEKTPOCHAOKEHNE, TaK U LIS
COTJIACOBAHHOTO MEPEKIIFOUEHHS alllapaToB 3alUThl, MOHUTOPUHTA
napametrpoB KO3, ydyera BO3MOKHOCTH MTPUMEHEHUS THOPUIHOM
CXEMBI DJIeKTpocHa0keHus ¢ BUD.

- TpPeAyCMOTPETh OCHOBHBIE TPHUEMHHUKH COOCTBEHHBIX HYXKI
MOJCTAaHUMK  (ONEpAaTHBHbIC LENH, HJIEKTPOABUIATENIM CHCTEM
OXJIAKICHUS TpaHC(OpPMATOPOB, OCBELICHUE, JIIEKTPOIOAOIPEB
KOMMYyTalMmoHHOW anmapatypsl BH u mkadoB, ycTaHOBICHHBIX Ha
OTKPBITOM BO3AYX€, CBSI3b, CHTHAIN3ALIMS, CHCTEMA MTOKApPOTYIIECHMS,
CUCTEMa TEJIEMEXaHUKH U T.J. MOIIHOCTh motpedureneii CH
HEBEJWKa, TOSTOMY OHH TpHUcOenuHsoTcs K cetu 380/220 B,
KOTOpas MOJIyYaeT MUTaHHEe OT IOHMKAIOIIHUX TPaHC(HOPMATOPOB.)

- ydecTb HEOOXOAMMYI0 AamnmapaTtHyl0 4YacTb JJIsi peaiu3aluu
TEXHOJOTMH LU(POBBIX [IBOMHUKOB, a TaKkKe NPUMEHEHHE
COBPEMEHHOH ammapaTypbl, MaTepHajoB U MPHOOPOB ydyeTa pacxoja
AIIEKTPOIHEPTHH U CUCTEMBI YIIPABICHHS YJHEPTOMOTPEOICHUEM.

- IPOU3BECTU BBIOOP HEOOXOAMMOTO IIPOrPAMMHOI0 KOMIUIEKCA IS
obecrnieyeHust POLECCOB CTATHYECKOM U JUHAMUYIECKOTO
MOJICJINPOBAHHMS, PACCMOTPETh BO3MOXKHOCTh U 11€7IeCO00pa3HOCTh
MIPUMEHEHUS CHCTEM MOJIEJIMPOBAHNUS B peaTbHOM BpEMEHH.

- OMMCaTh KOHIIEIINIO YPOBHEH nepenaun HHPOpMaIui MEXTy
OIIEPaTOPOM M MPOrpaMMHO-aIIapaTHBIM KOMIIJIEKCOM, TaKKe
MOJIyJIel CBSI3M B peajbHOM BpeMeHH, P3A, u mp.

15.

VcnoBus BEITIOIHECHUS

OnTtuManbsHbIN pa3Mep rpymnmsl 2-4 yenoseka. Tpy10eMKOCTh
71a00paTOPHOTO MPAKTUKYMa COCTaBIIsIeT 12 4acos.

16.

Kpurepun onenku*

- OnucaHbl BCe NEPEUNCICHHBIE TEXHOJIOTUY, IIPUBEACH TEXHUUECKO-
SKOHOMHUYECKHUI aHaJIN3 Pa3padOTaHHOW KOHIICTIINH, C(HhOPMUPOBAHO
JIOTUYHOE W TOCJEA0BATENbHOE MNPEACTaBICHUH HH(POPMaLUU
TEXHUYECKOTO  pEIIeHus, OoO0ydJarommecs  MOKa3bIBAIOT  BCE
MIEpPEYNCIICHHBIE B 1. § 3HAHUA U YMEHUS — OolleHKa «OTIUYIHOY;

- OnmcaHo OONBUIIMHCTBO MEPEUUCIICHHBIX TEXHOJIOTWH, MpPHUBEAEH
TEXHUYECKO-IKOHOMHUYECKHI aHaln3 pa3pabOTaHHOW KOHIIETILNH,
cOpMHPOBAHO JIOTHYHOE M TIOCJIEAOBATEIbHOE NPEACTaBICHUN
rH(pOPMAIIUN TEXHUYECKOTO DPEUIEHHs, O00yJaronIuecs MOKa3bIBalOT
OOJBIIMHCTBO ONHCAHHBIX B M. 8§ 3HAaHWH W yMEHHH — OIIEHKa




25

«Xopol11o»;

- Omnuncana TOJBKO YacTh U3 IE€PEUYHMCICHHBIX TEXHOJIOTHUI,
TEXHUYECKO-IKOHOMUYECKOTO aHajn3a He MPOU3BEACHO, OO OH
HEKOPPEKTHBIH, cOpMUPOBAaHO  HEMOJIHOE  JIOTMYHOE U
MmocJeIoBaTeNIbHOE  TpeACTaBlieHHe WHPOPMALUK TEXHUYECKOTO
pelieHus, o0yJaromuecs MOKa3bIBalOT TOJIBKO YacTh ONMMCAHHBIX B II.
8 3HaHWI 1 YMEHHUU — OIICHKA «Y IOBIETBOPUTEIHHOY;

- He ommcano OONBIIMHCTBO W3 TIEPEUMCIICHHBIX TEXHOJIOTHH,
TEXHUYECKO-IKOHOMUYECKOTO aHanu3a HE IIPOM3BEEHO,
chOpMHPOBAHO HEMOJIHOE JIOTHYHOE U  HEemocJel0BaTeIbHOES
npeacTaBieHue  HWHPOPMALUM  TEXHUYECKOrO  PEHICHUS WM
TEXHHYECKOE PEIICHHE HEe MOJIY4YEeHO, OOydYaroIIMecs IOKa3bIBaroT
OTCYTCTBHE ONHCAaHHBIX B M. § 3HAHUM M YMEHHH — OLIEHKa «HE
YIOBJIETBOPUTEIBLHOY.

O:xupaemMblii pe3yJjibTaT

1. Onucanue yacTel NpoekTa Mo MOAECPHU3ALMHU FTEKTPHUUECKON MMOACTAaHIIMU U BHEAPEHUS
TEXHOJIOTUH IU(PPOBBIX TBOMHHUKOB (chopMupoBaHO 000OIIEHHOE TEXHUIECKOE 33 JaHHe).

2. Konnenuuss uHXeHepHOro peuieHus (CPOpMHpPOBaH MEPEYeHb OCHOBHOIO U
BCIIOMOTATENIFHOTO JHEPreTHYECKOro OOOpYyIOBaHMSA,  OMHCAaHA CXEMa B3aUMOJCHCTBUS
anmnapaTHOM U IporpaMMHOM YacTeil mpoekTa).

3. Bei6op cymectByromero I1O u UT pemenus (B KakoM NporpaMMHOM OO€cIiedeHHE
peaan3yroTcs OCTaB/IEHHbIE 331241, KAKUMHU (PYHKLUSAMU JT0JIKHO OHO)

4. OO6miee ommcaHue HOPMATHUBHO-TIPABOBBIX YCIOBUU corjacHo peiicTBytomerdn HTJ u
OLIEHKAa TEXHHKO-I)KOHOMMYECKMX J(PQPEKTOB mpeasaraéMod KOHLEHNIUH TEeXHUYECKOIro
pereHws.

MeTtoauyeckue peKOMeH/IalMU s NPernoAaBaTeJisi 10 NPUMeHeHHI0
[Tpu oOcyx1eHUN pereHus:

— Ilpeanoxuth 00ydaroUMMcs JOMOJHUTEIbHBIE MaTepUanbl B 3aBUCUMOCTH OT
YpOBHSI TOJATOTOBKM — OO0J€€ TEXHHUYECKOro WIM O00Ile O03HAKOMHUTEIHbHOTO
Xapakrepa.

— IlpoBectu ¢ 00yyarOmUMUCS JUCKYCCHIO 00 OTIMYUU CYHIECTBYIOIINX PELICHUSAX
B 00JIaCTH MPOrpPaMMHOTI0 oOecIieueHus i1l peanu3anuu Texsonoruu L.

— IlpoBectn ¢ oOOydYarOUIUMHUCA JUCKYCCHIO 00 OTJIMYHH  CYIIECTBYIOIIUX
TEXHUUYECKUX pElIeHUH B 00JaCTH TEXHUYECKUX pEIIeHHs U  ypOBHEH
aBTOMATHU3allMM INOJCTAaHIMM W MPUMEHEHHs HAa HUX HOBBIX TEXHOJIOTHH
MHTEPHETAa SHEPTUH.

— OOpatuTh BHUMaHUE Ha LEJIEBYIO ayJAUTOPUIO — PA3IMYHbBIX TPy NOoTpeduTeneit
JHEpPIUU, UX HHTEPecOoB M MOTpeOHocTel Kkakue (yHKiuM TexHoioruu L]
NENCTBUTENHO HEOOXOJUMBI, a KaKHe TOJbKO OKaXyTCs JIOMOJHUTEIbHOM
(rHAHCOBOHN HArPy3KOM MPHU MOJIEPHU3AIIUH [TOICTAHIINH.

[Tpu npoBepke 1 OlIEHKE BApUAHTOB PEIICHHUS:

— OueHuBaTh KOMIUIEKCHOCTh  TPEAJIAaraéMOro  pelIeHUuss 10  BHEIPEHHUIO
texHojoruu L{J[ Ha moacTaHuMM, KOTOpOE AOKHO BKIIIOYaTh B ce€0s MOMHMO
uHkeHepHbIXx U WUT acnekToB, Takke OLEHKY SKOHOMHuYeckoro s¢ddekra ot
UCIIOJIb30BaHUS.
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— OueHuBaTh MNPHUBIEKATEIFHOCTE CPOPMUPOBAHHONW KOHLEMIIMU JJIS  Pa3HBIX
IpyII MOTPEeOUTENCH C MO3ULUHN IEHHOCTH U CTOMMOCTH BHEIPECHUS TEXHOJIIOTUU
I1/1 Ha BceM )KM3HEHHOM LIUKJIE IOJCTAHLINH.

Crpykrypa u dopma oTdera 0 1adboparopHoii padbore:

Hazsanue yqe6Horo 3aBCACHUA

KADEJIPA No

OTYET
3AILMIIEH C OLIEHKOI

ITPETIOJABATEJIb

JOJDKHOCTB, Y4. CTCIICHb, 3BAHUC OAMNMMUCH, JaTa HWHHIUAJIbI, (1)aMI/IJ'lI/I§I

OTYET I10 JIABOPATOPHOI PABOTE

1o kypcy: LIM®POBBIE JIBOMHUKU B DJIEKTPOSHEPTETHUKE

PABOTY BbIITOJIHNII
CTYJEHT I'P. Ne

MMOIMHUCH, JaTa WHUITHAIBI, haMuus

Canxr-IlerepOypr 20__
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Conepxanue oTyeTa:

Conep:xkanue oTyera

Hean pa6oTsl:

3agaum.

TeopeTuyeckue cBeleHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JTODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHSI, HCOOXOAMMBIE IS BBITIOJHEHUS Ja00OpaTopHON pabOThl, B TOM 4YHCIE JaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

Pacuerno-rpaduyeckas yactb
B Havane yka3bpIBaroTCsl HCXOAHBIE TaHHBIE, PACYETHI, TpadUIecKie MOCTPOCHHUS.
BriBoasbl

Otuer no nabopaTtopHoOi paboTe 00s3aTENBbHO JOIDKEH COJAEpXkaTh BBIBOJABI MO J1aOOpPaTOPHON
padoTe, B KOTOPOH JO0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOi JTUTEePaTypPhI

Crincok ucronb3yemoit jureparypsl odopmisiercss B cootBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpapuyeckas 3anuce. bubnuorpapuueckoe onucanue. Ob6ume TpeOOBaHUS U MpaBUIIa
COCTaBJICHUSL.
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TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAOOpaTOpHON padboTe

IIpaBuna oopmienus oryera
1. O6uue TpeboBaHUs

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa W mpaBuja oQopMJICHHUS OTYET IO JIabopaTopHOU paboTe odopmiisercs
JF0OBIM MEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JiucTa 6enoit Oymaru gopmara A4.

1.2.B oruere mo maboparopHoii pabore momyckaercs wuHTepBaa 1.0 u 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 HIMPUHE, OTCTYI KpacHoi cTtpoku 1.0.

1.3. lIgeT mpudra 100KEH OBITH YSPHBIM.
2. Hymepanusi cTpaHull 0TYeTa

2.1. Ctpanunpl oT4eTa CjlenyeT HyMepoBaTh apaOckumu I1udpaMu, cOON0Aasl CKBO3HYIO
HyMEpaIuIio 10 BCeMy TEKCTy oTueta. HoMep cTpaHMIIBI MPOCTABISETCS B HU3Y KaXJIOTO JINCTA
0 LIEHTPY.

2.2. TuTynbHBIHN JIMCT BKIIOYAETCS B OOIIYI0 HyMEpaluio CTpaHul otyeta. Homep crpaHuIel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIAETCA.

3. HyMepamm pa3aeioB U moJpa3jacjioB oTuera

3.1. Pa3gensl MOJDKHBI MMETh TOPSIKOBBIE HOMEpa B IpejesiaX BCEro oTdera, 0003HAYCHHBIS
apabckuMu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuThl Ha nojpasnaensl. Hymeparus noapasienoB cocTaBiIseTcs U3
HOMEpa pazjena M Iojpasjesia, 0003HaYeHHOro 4epe3 TOouKy, Hampumep, «l.1.». B koHue
Ha3BaHUS Pa3JieyioB U MOAPA3/EIOB TOUKA HE CTaBUTCS.

4. LiumocTpanum

4.1. UnmrocTpalii  MOJMUACHIBAIOTCS  CHU3Y apaOckumu  1mdpamMu yepe3 mpoden Tmocie
cinoBa «PHCYHOK» U UMEIOT MO0 CKBO3HYIO HYMEpAIHIO, THOO HYMEpPAIMI0 B COOTBETCTBUU C
paszenamu oTyeTa.

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

4.3. Tloamuicu BceX WILTIOCTPAIIMU BRIPABHUBAIOTCS T10 IICHTPY CTPOKH.
5. 'paduknu

5.1. T'paduxu nomxub! ObITh yeTkuMU. [Ipu odopmiiennn rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHHsI KOOPAMHATHBIX OCEH M caMUX I'paHKOB.

5.2. Ecmum rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITNIOJIHEHHUE B OJJHOM CHCTEME KOOpAMHAT.

6. Tadauubl
6.1.B oruere mo JabopaTopHOil paboOTe PEKOMEHIYeTCs CKBO3HAs  HyMepanus


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

29

tabmui. JlomyckaeTcss Hymepauusi Tabiaul] B mpejaenax pasjena ordera. B atom ciyuae HoMep
TaOJIHUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TalOIHIIbl, pa3ieiIeHHBIX TOUKOH.

6.2. TaGmuibl HyMepyroTcst apabCKuMu U pamu.

6.3. Hymeparust taGmuiy mpou3BoauTcss co ciaoBoM «Tabmuia» 6e3 3Haka «Noy», Hampumep,
«Tabmuua 1».

6.5.4. Kaxxgas tabnuma J0DKHA MMETh Ha3BaHUE, KOTOPOE CIEAyeT MOMEINATh HaJl TaOiuilen
cieBa 0e3 ab3aIHOTO OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM 4epes3 THpE.

11.3. Meroauueckue ykazaHus JUIsl OOyYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYJAIONIUIICS BBIMOJIHSAET PadOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEMOAaBaTeNs, HO 0€3 €ro HEmoCPeICTBEHHOTO
Y4YaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBHITIOTHEHHSI CaMOCTOSITEIIBHON paboThl, Y oOydaromierocs: (GopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE Paboyvero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TEPUOJ OOYUYCHHS, IIOMOTACT IOJYYUTh HABBIKH TIOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckUMH ~ MaTepUallaMd,  HAMpPaBISIONIMMU  CAMOCTOSITEIIBHYIO — padoTy
00yJaroUUX CSASBIISIOTCS:

—  y4e0OHO-METOJIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeNIbI0 OLIEHUBAHUS XO/a OCBOCHHUS
JTUCIUIUINHBI.

JUig TeKylmiero KOHTPOJs yCIIEBAEMOCTH HCIOJIB3YIOTCS KOMIUIEKTHI TECTOBBIX 3alaHMM
no teMaM. Tect nomkeH cocrosTh u3 10-12 BompocoB. Bpewmst Boimonnenus 20 munyt. Tect
CUMTAETCS CIaHHBIM, €CJIU BBIIIOJIHEHO HEe MeHee 80% 3ananuil.

Pe3ynpTaThl TEKylIEro KOHTPOJS COOOINAIOTCS CTYJAEHTaM HEMOCPEACTBEHHO Ha
CIEYIOIIEM 3aHATUU. Pe3ynbTaTbl TEKyIIEro KOHTPOJII YCIEBAEMOCTH YUYHMTHIBAIOTCA IIpU
IPOBEJCHUH IPOMEXKYTOUHOU arrecTanuu. [Ipyn HEMPOXOKIAEHUH TEKYIIET0 KOHTPOJIS CTYACHTY
CTaBUTCS OLIEHKA «HEYIOBIETBOPUTEIBHOY.

11.5. Metoauueckue yka3zaHus Al O0y4arolIuxcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS — MpEAyCMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ce0s:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCA B IMPOIECCe
W3Yy4YEeHUsT BCEHW MHMCIUIUIMHBI WU €€ YacTH, HAaBBIKOB CAMOCTOSITEIHLHON PabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MepUoJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYTOBIECTBOPUTEIHLHO.
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[TpomexxyTouHas aTTecTaius MPOBOAUTCA B QopMme dK3amMeHa. DK3aMeH MPOBOJUTCS B
yCTHOM (opme 1Mo OmiieTaM B BUJE TOATOTOBKU M M3JIOKEHHS Pa3BEPHYTOro orBera. Bpems Ha
MOATOTOBKY OTBeTa - 60 MUHYT.

Cucrema OLEHOK IpU IPOBENECHUU IPOMEKYTOUHON aTrTeCTAlMM OCYLIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusMu Ilonoxkenuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OILICHKH KadyecTBa yueOHOW padoThl
ctyaeHToB B 'Y AID».



JIuct BHECEHHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUH U
JIOTIOTHCHUH.

ITonnucek BHEcCHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




