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AHHOTaUA

Jucuunnuna «{udpoBsie TBOMHUKY B AIEKTPOIHEPTETUKE» BXOJIUT B 00pa30BaTEIbHYIO
IpOTpaMMy BBICIIETO 00pa30BaHUs — MPOTrPaMMy 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(OPMALIMOHHOTO MOJIETHPOBAHUS O0BEKTOB NMPO(PECCHOHATBHOMN 1eATeIbHOCTH

CopepxaHue TUCLUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C TEXHOJIOTUSIMHU
MH(OPMALIMOHHOTO ¥ KOMIIBIOTEPHOTO MOJIETUPOBAHUS M TEXHOJIOTHH UGPOBHIX JBOMHUKOB B
AJIEKTPO3HEPIETUKE.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JeKIHH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS paboTa 00yJarOmIerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIMs B (popMe dK3aMeHa.

OOwast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHulbl, 144
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YyUEHHS 110 TUCLMILIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
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(POPMALMOHHBIX MOJeIe 00BEKTOB MPOPECCHOHATIBLHOM 1S TETEHOCTH.

JucuunnuHa ¢dopMupyeT y 0OydaroUIMXcsi NpeAcTaBieHHe O LU(POBBIX HHGOPMALMOHHBIX
MOJIEIISAX, CIIOCO0AaX MOBBIMIEHUS UX TEXHOJIOTHYHOCTH, @ TAKXKE MOBBIMICHUS HAISKHOCTH U
3¢ (EeKTUBHOCTH IKCILTyaTallud OOBEKTOB MPO(EeCCUOHATBHON AEATEIbHOCTH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCLHUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CieIyHOLIUMU
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 COCTOSIHUHU
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 MOJICIIMPOBAHUS PAOOTHI
MOJICTTUPOBAHUS
ANEKTPOIHEPTETUUECKUX OOBEKTOB U CUCTEM
00BEKTOB
. | IK-3.J1.3 ontumu3upyet paboTy 00bEKTOB
npodeccuoHanbHOM .
npodeccnoHaNbHOMN 1eATENbHOCTH
JIESITEIbHOCTH.

2. Mecro nucuumanssl B ctpykType OI1
HucnuninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYEHHUH CIETYIOUIUX TUCIUIUINH:
e MammHHOE 00y4YeHUE U aHAIHU3 JaHHBIX;
e [{udpoBoe mpoekTupoBanue;
® DJEKTPUYECKUE CUCTEMBI U CETH.
3HaHUs, YMEHHMs M HaBBIKM, I[IOJIYYEHHBbIE TMPU M3YYCHHH Marepuaja JIaHHOU
JUCLUUIIMHBI, HMMEIOT KaK CaMOCTOATENIbHOE 3HAu€HHE, TaK M BCIOMOTaTelbHOE -
WCIIOJI30BAaHUE TIPH MPOXOKIECHUU MTPOU3BOJACTBEHHON MPOEKTHOW MPAKTUKH, MPEITUTIIOMHON
MPAKTUKKA W TOATOTOBKE K MPOLEAypEe 3alIUThl U 3alIMTa BBIMTYCKHOW KBaTH(PHUKAITMOHHOMN
paboTHI.
3. O0BeM u TpyI0EMKOCTb TUCITUTLIUHBI
Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 10 TUCIUIUTHHE (M paclpeielieHne dTO TPYJOEMKOCTH TI0 CeMeCTpaMm) MpeICTaBICHbBI B
Tadnwue 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpaMm
Ne3
1 2 3
Oobwan mpyooemKkocmp OuCyuUnIUHLL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anstus  (113),
(gac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3ager, sk3amed (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

EX3

IIpumedanue: xaHaUAATCKHI SK3aMEeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznensl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITIHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 3

Pazgen 1. OCHOBBI IPUMEHEHHUSI TEXHOJIOTHI
IU(GPOBBIX JIBOWHUKORB B 3JICKTPOIHEPTETHKE

Tewma 1.1 [loraTus U poBOro TBOMHUKA U
WHGOPMAIMOHHOTO MOJICJIMPOBAHHUS B
3JIEKTPOIHEPTETUKE.

Tema 1.2 HopMaTuBHas JOKyMEHTALMS B
npeamerHoit oonmactu. OCT P 57700.37-2021
«Uudpossie nBoiHuKN m3nenui» u [Iporokon MOK
61850. 2 8
Tema 1.3 Onucanue NPUHITUIIOB UHPOPMAI[IOHHOTO
MozenupoBaHus. [loHaTHe af€KBATHOCTH U
BEepU(PHUKAITUN MOJIEITH.

Tema 1.4 [Tpumeps! HUQPOBBIX IBOHHUKOB B
ATOMHOM, TEIJIOBOU U 3JIEKTPUUECKOI OTpacisx.
IIpumeps! MppOBBIX ABOWHUKOB B POU3BOJICTBE.

Tema 1.5 [IpumeneHne CKBO3HBIX HU(PPOBBIX
TEXHOJIOTHH MIPH CO3/IaHNHU U(PPOBBIX TBOHHUKOB:
Al, BlockChain, loT.




Paznen 2. Pa3paboTka nudpoBbIX 1 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 ¢
SHEPreTHIECKUMH 00beKTaMU. 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.

Tewma 2.5 CructemMpl aBTOMaTHIECKOTO BBOIA

pe3epBa(ABP). TumnoBsie cXeMbI B IPUHIIUT Pa0OTHI.
Tewma 2.6 Pazpabotka momenn ABP B pamkax cuctem
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS. ANTOPUTMBI
YIPABJICHUSI SHEPTE€TUUECKOM cucteMoil. Moaenu
AIIEKTPOIHEPTETHUECKUX OOBEKTOB.

I'padmyeckoe oToOpaskeHUE BHIXOHBIX 3HAUCHHM.
Tema 2.7 LludppoBoii 3IeKTPUICSCKHIA TTPUBO/I.

VYmpasnenue, CTpyKTypHbIE MOJIEIH.

AHanu3 yCTOWYMBOCTH U KauecTBa.

Mertoa cunTe3a TU(POBBIX IPUBOIOB.

Ileprox KBaHTOBaHUS HETIPEPBIBHBIX CUTHAJIOB.

16

22

Paznen 3. MeTop! opranu3alyy IpoOU3BOICTBEHHBIX
MPOLIECCOB Ha 3MEKTPOIHEPreTUIECKUX 00BEKTax
Tewma 3.1 UaTepdeiics! TUPPOBBIX TBOHHUKOB.

Tema 3.2 VicKycCcTBEHHBIH UHTEIUIEKT JUIS PEILIEHUS
3a1a4 ONTHUMHU3ALIH.

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

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

12

12

Paznen 4. Ananu3 naHHBIX PEXKUMOB PadOTH DD
00BEKTOB

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

Tewma 4.3 Ilapcunr nanssix. Hactpoiika cpen ans
00pabOTKM TaHHBIX.

Tema 4.4 OcHOBBI TOCTAHOBKH 3aJIa9H JJI CO3TaHHS
IU(PPOBOTo IBOWHUKA. AHAN3 pabOThI CUCTEMBI
MAaIIMHHOTO 00y4eHus 1udposoro nsoitanka ACYIL
Tewma 4.5 IlocTpoenne n aHATU3 YIHEPTETUIECKIX

XAapPaKTCPUCTHUK. CocraBieHue CTPYKTYpPbBI MOJCJIN U
AHAJIN3 BBIXOJAHBIX PE3YJIBTATOB.

15




Htoro B cemectpe: 17 34 57

Utoro 17 0 34 0 57

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATILHOMN e TeNbHOCTHIO.

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

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HazsBaHue u copepikaHue pas/ieyioB U TeM JICKIIMOHHBIX 3aHATUH
1 OCHOBBI PUMEHEHHS TEXHOJIOTUH ITH(POBBIX TBOWHUKOB B
ANEKTPOIHEPTETHKE

Tema 1.1 IorsTHS TG POBOTO ABOMHIKA U HHGOPMAITMOHHOTO
MOJIECIIUPOBAHHUS B 3JICKTPOIHEPTETHKE.

Tema 1.2 HopmaTuBHas JOKyMEHTALIUS B IPEIMETHON OOJIACTH.
I'OCT P 57700.37-2021 «uhpoBbie TBONHUKYN H3IETHID H
IIpotoxon M3OK 61850.

Tewma 1.3 Onurcanne NpUHIMIIOB HHPOPMAIIMOHHOTO MOJIEITHPOBAHUSI.
IToHsiTHE aAEKBATHOCTH U BEPU(PHUKALUN MOJIEIIH.

Tewma 1.4 [Tpumeps! HUQPOBHIX IBOMHUKOB B aTOMHOM, TETNIOBOH 1
ANeKTpuIecKoi orpacisax. [I[pumeps! mudpoBeIX TBOWHUKOB B
MIPOM3BO/ICTBE.

Tema 1.5 [IpumeHeHue CKBO3HBIX TUPPOBBIX TEXHOIOTHH MTPH
co3gaany udpoBeix nBoiHUKOB: Al, BlockChain, IoT.

2 Pazpabotka nudpoBbix 1 HHPOPMAIIMOHHBIX MOAETCH
ANEKTPOIHEPIETHUECKUX OOBEKTOB
Tewma 2.1 Ludpossie cpeasl pa3padoTku HHGOPMAITHOHHBIX H

MaAaTEMAaTHYCCKUX Mo;[eneﬁ QJICKTPOSHCPICTUUCCKUX 00BEKTOB.

Tema 2.2 [TpyuHIMOBI UCIIOIB30BAHMS MATEMATHUECKUX MOJIENIEH IpH
paboTe ¢ PHepreTUIeCKUME 00BEeKTaMU. AKTYaIbHOCTh U TIPOPa0OTKa
MPOOJIEMHBIX BOIIPOCOB.

Tema 2.3 Pa6ota ITO SimInTech. CpoiicTBa G10KOB.

Tewma 2.4 PazpaboTtka 3nextpudeckoid cxeMbl. [lapamerpsl pacuéra.
MopnenupoBaHnue 1 nposepka padorocrocobHocTH. baza naHHBIX
CUTHAJIOB CUCTEMBI.

Tema 2.5 CucteMsl aBTOMaTn4yeckoro Beoja pesepsa(ABP). Tunossle

CXEMBI U IIPUHIIUI PaOOTHI.

Tewma 2.6 Pazpaborka moznenu ABP B pamkax cuctem
ABTOMAaTH3UPOBAHHOTO MPOCKTHUPOBAHUS. AJNTOPUTMBI YIPABICHUS
SHEPreTUYECKO cucTeMor. MoJieny 3JeKTPOIHEPTETHUECKHUX
00BEKTOB.

I'paduueckoe 0TOOpakeHHE BBIXOAHBIX 3HAUYCHHH.
Tema 2.7 [{udbpoBoii dIEKTPHUICSCKHUIT TIPUBOI.

VYnpasneHue, CTpyKTYpHBIE MOZEIH.

AHanu3 yCTOWYMBOCTH M KauecTBa.

Merton cuHTe3a IU(PPOBBIX IPUBOJIOB.

Ilepron KBaHTOBaHUS HETIPEPBHIBHBIX CUTHAJIOB.

3 Merto/ibl OpraHu3aluu MpoU3BOICTBEHHBIX MPOIIECCOB HA
DIIEKTPOIHEPTETUIECKUX 00BEKTAX




Tewma 3.1 NMatepdericel 1U(POBBIX TBOHHUKOB.

Tema 3.2 VIckyCCTBEHHBIN HHTEIUICKT JJIs1 PEIICHUS 3a/1a4
ONTUMH3ALINH.

Tewma 3.3 MammHaHOE 00y4YeHIE B TEXHOJOTHUAX MU(DPOBBIX TBOWHUKOB
IUIS DJIEKTPOdHEpreTHIecknX 00bekToB 1 ACVYIILL

OcHoBHBIE TPOOIEMBI MAIIMHHOTO 00Yy4eHUsI TPU paboTe ¢

(G POBBIM TBOHUKAMH.

AHanmM3 TaHHBIX PEKUMOB padboTh D3 00HEKTOB

[Tpumenenue nuppoBBHIX ABOHHUKOB Ha DD 00bEKTaX

Tema 4.1CucteMsl CBS3HM Ha MMOACTAHIFSIX U TPEOOBAHUS K CBSI3H IJIS
¢bynkuuit u mogeneii ycrpoiictB cornacio 'OCT P MOK 61850-5-
2011.

Tema 4.2 ®opmupoBanHue 0a3 TaHHBIX B AICKTPOIHEPTETHICCKUAX
cucTeMax.

Tema 4.3 Ilapcunar garapx. Hactpoiika cpen miis 00pabOTKHM TaHHBIX.
Tewma 4.4 OCHOBBI IOCTAHOBKY 3aJ[a4u JIJIsl CO3JIaHUs [IU(DPOBOTO
JIBOMHMKA. AHAIHU3 pabOThI CUCTEMbI MAIIIMHHOTO 00Y4YeHHS ITU(POBOTO
nBoriHuka ACYIL

Tema 4.5 ITocTpoeHue U aHaIN3 YHEPTETUUECKUX XaPAKTEPUCTHK.

CocraBneHue CTpYKTYpbl MOJICTH U aHAJIU3 BBIXO/IHBIX PE3YJIHTATOB.

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

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

Ne
n/o

Templ MpakTU4ECKUX
3aHATHI

N3 aux No
@opMBI IPAKTUYECKUX | TpymOeMKOCTbh, |IPAKTUYECKOH |pa3zeiia
3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

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

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
rjl\ji HaunmeHoBaHue 1a00paTOPHBIX pabOT prn?:;\gocm, Hrll)(?;:g:oe;;:? E;ﬁf;r?
(gac) JIMHBI
Cemectp 3

1 | M3yuenue uudpoBoro 1BoiHUKA 4 4 2
nH(OPMAIMOHHOM MOIeNH mpoliecca
PEOCTaTHOTO ITyCKa JBUTATEISI IOCTOSTHHOTO
TOKa

2 | Hudposas cucrema aBTOMaTHIECKOTO 4 4 2
peryIpOBaHUS YHEPTETHIECKOTO 00BEKTa

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




4 | CucreMa aBTOMaTHYECKOTO BBOJIa pe3epBa 4 4 2

5 | JJaboparopuslii mpakTukyM «IIpumenenue 12 12 3
TEXHOJIOTUHU MU(POBBIX IBOHHUKOB MIPH
nudpoBoi TpaHCHOPMAIIMK TICHCTBYIOIICH
AJIEKTPHYECKON TOJCTAHIII

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

Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIuxcs
Bunsl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh PUBEIEHBI B Ta0nuLe /.
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)

Pacuetno-rpadpuueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Jomamaee 3ananue (J13) 10 10

KonTponbusie pabotsl 3a0uHnKOB (KP3)

IToaroroBka K MpoMeXyTOYHOU

atrectauuu (I1A) ! !

Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00YyYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPHUBEIEH B TaOIUIE 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!
yueOHO-MeToInyeckoe  mocobue /
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CII6: I'YAII, 2020. - 95 c.

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

3. AH. CasenreB, M.B. BaramaHmok, 25
H.A. IlaBmok, C.B, Kynemos, A.A.
3aineBa, A.}O. AxcenoB OcHOBBI
IporpaMMHupoBaHus Ha s3bpike Python:
yu4e0HO-METOIMYECKOe  IMocoOue. -
CII6: I'YAIL 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-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
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 npodeccnoHambHBIX CTAaHIAPTOB

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepeuyeHpb uCnonbp3yeMoro NporpaMMHOro odecredeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmenoBanue

He npenycmorpeno

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

[lepeuenbr 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
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS 21-18; 21-21
IlepcoHanbHble KOMIBIOTEPSI € ITpeaycTaHoBIEHHBIM [10 31-04
Anaconda, SimInTech, noctyn B IaTeprer

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 9K3dMCHY;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TIPHUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HUJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMATN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NIEeATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMATM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«GAuTEHO»
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Or11eHKa KOMITETEHITUHN

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayuipHas mIKaia PaKTep (bop

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIONyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
HaIIpaBJICHUS,
— cn1abo apryMeHTUPYeT HayIHbIC MTOJIOKEHNS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— JIOMyCKAaeT  CYIIeCTBEHHbIE  OMMOKK W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY ’
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYIUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 33JJaHUS WU UHBIC MATEPUATIBI.
Bormpocs! 1yist 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocsl i1t 5k3aMeHa

Kon
Ne /it Ilepedyens BOIPOCOB AJIA dK3aMEHA
WHAUKATOpa
1. Haiite ompenenenue muppoBoMy ABOWHHUKY. Kraccupuxammsa LI/ HK-3_I[_1
Cdepsl mprMeHeHMS. TIK-3 "}_'[.3

2. OtnuuuTensHBIE NPU3HAKY U(POBOro NBOWHHKA.

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

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

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

6. OcoOeHHOCTM  WCHOJNB30BaHUS  CHCTEM  HMH(OPMALMOHHOTO U
MaTeMaTHYeCKOro MOJIEIMPOBAHMS IU(PPOBHIX JIBOWHUKOB M HIHU(PPOBHIX
TEHEil.

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

8. OcoOeHHOCTH HCTIONIB30BaHKS OJOKYEHHA B IM(BPOBBIX IBOWHHUKAX.

9. IIporoxon MK 61850.

10. Uudpossie npoitnuku (I[JI) B oOecrieuyeHWH >KU3HEHHOTO IMKJIA
U3CIINH.

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. IIpaktuuyeckoe NpuUMEHeHHE LU(PPOBBIX JIBOWHHKOB B YIPAaBICHUU
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 cuctembr. Monymu. 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 udopManmoHHOE  MOJCIMPOBAaHUEC HUHPPACTPYKTYPHl AKTUBHOTO
TIOTPEOUTEIISL.

25. lnHaMHUYeCcKOe MOJICITUPOBAHUE TEXHUIECKUX SHEPTOCHCTEM U X
JIEMEHTOB.

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

27. bubmuorexku B IIO SimInTech. bubmuorexku OokoB sl pacuera
3JIEKTPUYECKUX LIECHEH.

28. basbr manubeix 1 ux Tamnsl 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. Konnenuus cozaanust Mmoaenu oobekra B I10 SimInTech.

33. Ctpykrypa cucteMbl 00pabOTKH CUTHAIOB. Bydep mociaenoBarenbHOTo
BBOJIa JIaHHBIX, Oy(ep MociIeaoBaTeNFHOTO BBIBOJA JaHHBIX, Oydep
FIFO/LIFO B I1O SimInTech.

34. Bbrnok OwicTporo mpeobpasoBanuss Dypbe. BxojHble U BBIXOIHBIC
3HadyeHus. [lapamerpsl moprtoB. I'paduku BeIXOAHBIX curHamoB B 10
SimInTech.

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

36. bubmmoreka «CraTuctuka» —

OJIOKM CpeTHEro CpeJHEKBaAPATHIECKOTO U CPETHETO  apU(PMETHIECKOTO
3nauenus B [10 SimInTech.

37. bubnnoreka «Cratuctika»: KospduuueHt skcuecca n ko3 GUIrueHT
koppensauun B [10 SimInTech.

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

39. OcobeHHocTH s3bIKa TporpaMMupoBaHusi. KoHcraHTEl. OCHOBHBIE
MaTeMaTH4ecKue u yHapHbie omeparopsl B [IO SimInTech.

40. CTpykTypa OCHOBHBIX BEKTOPHBIX W MaTpwyHbIX ¢yHKOuid B I[1O
SimInTech.

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

43. OnTuMu3anus MyTeM CHHTE3a HMHTETPUPYIOUIETO peryisaropa. Pacuer
JIOKJIBHBIX KPUTEPHEB ONTUMH3ALMK. [ paduk NepexoJHOro mporecca B
IO SimInTech..

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

45. MozenupoBaHue (PU3NUECKHUX MTPOIECCOB METOAOM CHHTE3a IU(PPOBBIX
npusozioB B [1O SimInTech.

46. IToctpoenne pacnpeaeneHHbIX Mozeneit 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. bubmoteka Matplotlib.

52. OcHoBHBIE 3neMeHTH TpadukoB B 10 Matplotlib.

53. Iloctpoenwue rpaduxos B [1O Matplotlib.

54. TloctpoeHme amarpaMMbl Ui KaTeTOpHANBHBIX HaHHBIX B I10
Matplotlib.

55. OcHOBEI paboTHI ¢ MOayJieM pyplot.

56. Pabora c nmuneitabiMu rpadukamu B [10 Matplotlib.

57. Caotictsa knacca Text B IO Matplotlib.

58. Busyanun3zanus nanssix. [lapamerpst aprymenra fmt 8 11O Matplotlib..
59. TlocTpoeHHe CTyNEeH4aToro, CTEKOBOro, TodedHoro rpadmka B I1O
Matplotlib.

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

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

62. JluHeliHOe mNpPOrpaMMHpOBaHME. AJNTOPUTMBI pEUICHHs 3aaad
ontuMmusaiuu Ha Python.

63. OcobenHocTH 000J0YKH UHTEpdeiica UPPOBBIX JIBONHUKOB Ha Oa3e
Pypsi.

64. API obonouxa.

65. BetpoeHnsie koMaHIbI Pypsi

66. Bcrpoennsie raruael Pypsi. biounsie komanasl. [lepemeHHbIC

67. Ctpykrypa kiacca pypsi.shell — obomouxa Pypsi. [Tapamerpsr.

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. MckimoueHus.

71. CrpykTypa Kiacca pypsi.namespace — KOMAaHIBI XpaHCHHUS
IIPOMU3BOJIBHBIX aTPHOYTOB.

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

74.Tunsl cuCTEM MAaIIMHHOTO O0yYCHHSI.

75. MeToapl ONTHUMU3ALMU 3JIEKTPOIHEPIETUUECKUX CUCTEM CPEICTBAMU
HCKYCCTBEHHOT'O MHTEIUICKTA.

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

77. IlpuHIMNuaneHas pa3sHULA 0€3MOJIENBHBIX AITOPUTMOB U QJITOPUTMOB
0a3uUPYIOUIMXCS HAa MOJICIISX.

78. DneMeHTHI aNropuT™Ma 00Y4IEHHsI C TTOIKPEIUICHHEM

®opmupoBaHue 0a3 JaHHBIX B IEKTPOHEPTeTHUECKUX CUCTEMax ImyTeM Q-
00yUeHMS.

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

79. O6y4eHne Ha OCHOBE BPEMEHHBIX Pa3INIH.

80. [lnanupoBanue u 00y4eHHE TAOIUIHBIMU METOIAMH.

81. Meroasl Monre-Kapino. MHkpeMeHTanpHas peanu3anus. YpaBiieHHE
METOJIOM C pa3feJIeHHON CTpaTerHew.

82. O6yueHue ¢ pa3aeeHHON CTpaTeruei 0e3 BHIOOPKH [0 3HAYMMOCTH: N-
LIaroBBIH aNrOpUTM OOHOBJICHHMS 110 IEPEBY.

83. Amnmpoxcumanus (QYHKIMH LEHHOCTH M NPEACKa3aHHs C eIUHOU
cTpareruei.

84. Armpokcumanus ¢ QyHKIHEH 3aIOMHUHAHMS.

TK-3.]1.3
TK-3.J1.1
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85. YrpasneHue ¢ eMHOM cTpaTerueit 1 armpoKCUMaIIHeH.

86. MeTobl ¢ pa3eleHHOM CTpaTerueil 1 armpoKCHMaIIieH.

87. I'panuentusie TD-meTonb!.

88. DMmpaTmmaeckne TD-MeToabI.

89. MeTtonbl rpaiueHTa CTpaTeTUH .

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

91.0ueHka BO3MOXHOCTM NPHMEHEHHMs HEWpPOHHBIX ceTed  ams
Kaccu(UKaIK 3KCTPEMaIbHBIX CUTYallli B SHEPI€THKE

92. Al TeXHOJIOTHH B YHEPTETHKE

93. BpemenHas pa3zHuIla: o0ydeHre Ha Ka)KI0M BPEMEHHOM IIIare.

94. Anroputm SARSA B 00ydeHHe ¢ TOIKPEIUICHUEM.

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

96. IlepcrieKTHBHBIC HANIPABIICHUS PA3BUTHUS PACIPEACIUTENbHBIX CETCH
IIPU MHTETPalMH JIOKAIBHBIX HHTEJUIEKTYAIbHBIX SJHEPTOCHCTEM.
97./3MeHeHHs B MOJIENN IESITEILHOCTH 3JIEKTPOCETEBOI OpraHU3aliH,
MPOMCXOJAIIUE B paMKax peajnsaiuu nporpamMmsl Lindposas
TpanchopMaIus.

98 KoHuenryanbHple  HampaBiI€HUs  Pa3BUTHS  HMHTEJUICKTYaJbHOH
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 3a4dera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHbIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUS KYPCOBOM pabOTHI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

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

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

No /1t

IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

He npenycmorpeno

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

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




16

10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEpKarcs B
JOKQJIbHBIX HOPMAaTWUBHBIX akTax [YAII, periaMeHTHpPYIOIIUX IOPSI0K W HPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs s OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaina

OcCHOBHOE Ha3HAuYCHME JIEKIIMOHHOIO Marepuanga — JIOTUYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JI0KEeHHe ydeOHoro marepuana. Ha3HaueHune cCOBpEeMEHHOM JieKLuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHus, €€ mpoOJeMbl, JaeT LEIbHOE INPEACTaBICHUE O AUCLUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEJIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJABATEIIEM;

— pasBuTHEe TPOPECCHOHATHHO-IEIOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy H
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHHE 3HAHUUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITHpPOBKaX);

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

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd CllalijoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH IPOBEIEHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CtpyKTypa mpenocTaBieHUsl JEKIIMOHHOTO Marepuaja MPOU3BOIUTCS COTJIACHO TeMaM
pa3enioB AUCUUILINHBIL, PECTaBIEHHBIM B Tabnulie 4.

11.2. Meroauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
BrimonHenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Brimonaenne nmabopaTOpHBIX pabOT OO0ydYarOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETATM3aIllUs TEOPETHUYSCKMX 3HAHWM, TOJTYYeHHBIX Ha
JEKITHSIX;
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— TOJIyueHHe HOBOW MH(OpMAINH 10 U3y4aeMOH JTUCITUILINHE,
— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTBI ¢ JTaOOpaTOPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajaHue u TDe6OBaHI/I$I K IIPOBCACHUTIO J'Ia6ODaTODHBIX Da6OT:

IIpumep 3amanus juid taboparopuoi pabotsl Nel «M3yuyenue rudpoBoro ABOHHUKA
MHGOPMAIIMOHHON MOIEIH IPOLIECCA PEOCTATHOIO IYCKA JIBUTATEIS TOCTOSHHOIO TOKA.

Lenb paboTel: M3yuuTh NpuHIMNI pa3paboTKH UGPOBOH MOIEIHN MPOIEcca PEOCTATHOTO MyCcKa
JBUTATENSl MOCTOSHHOTO TOKa, CMOJEIHUPOBATh PA0OTY AJIEKTPUYECKOM CXEMBbI PEOCTATHOIO
MyCKa JABUTATEJIsI IOCTOSTHHOTO TOKA C YYETOM 3aJaHHBIX BXOJHBIX [MapaMETPOB IO BapUAHTaM.
W3yunTh BBIXOJIHBIE MTApAMETPHI MpoIiecca U CieJaTh BBIBObI O IPUMEHUMOCTH pa3pabOTaHHOMN
MO/IeJIA Ha OCHOBE MOJYYEHHBIX JTAHHBIX.

VYkazaHus k 1abopaTtopHoOi padore.

[IpenBapuTenbHO HEOOXOAMMO IPOBECTU PACUET PEOCTATHOTO MTYCKa.

Coznath udpoByIO MOJAEIH MPOIIECcCa PEOCTATHOTO MyCKa JIBUraTelNs MOCTOSHHOTO TOKa
C WCHoNb30BaHWEM  OmOmmorek  «ABromarmka», «Ol-HAunamumkay», «OL[-CraTtukay,
«Hcrounukn» u «BbIBO/ TaHHBIX» MO BapUAHTaM.

Co3aTh WCTOYHHK TIEPEMEHHOTO HAINPSIKCHHS, TPaHCHOpPMATOp IMOBBIMIAONINN WIN
MOHIDKAIOIIUI HampshKeHUe, MmpeoOpa3oBaTellb HANpPSHKEHUS C MEPEeMEHHOTO Ha MOCTOSIHHOE
(BBITIPSIMUTEITB), CTIIAXUBAIOMUN (HIILTP BBRIIPSIMICHHOTO HANPSDKEHUS, HE MEHee 3 PeocTaToB
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/I(bDOBaSI CHUCTEMA ABTOMATHYCCKOI'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 MUTAHHS W BBIBOJIOM 3HAYCHHIA
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;
Co3maTh cHCTEMYy YIpaBIICHUS MPOKATHOTO CTaHKa C PETyJIUPyeMOH CHCTEMOM
PEOCTaTHOTO MyCKa M BHIBOJA 3HAUEHUH TI0 TOKY U HAIIPSKEHUSIM;
[ToaKITIOYUTE CHUCTEMY YIIPABJICHHUS MPOKATHBIM CTAaHKOM K BBIBOJAM CHCTEMBI
OCBEIICHUS.
VYkazanus K 1abopatopHoOi padboTe:
B pamkax wmopenupoBaHusi paboThl Iiexa B mporpaMMHoM obecneuenun 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 BBIBOJI 3HAUCHUM;
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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

HaArpy3KH MO 3a/IaHUIO0 MpernojaBaTels.

C nomomsto 610ka «KHOTKa» 3a/1aTh MOMEHT COITPOTUBIICHHS 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 BeImonHEHHsS 71a00paTOpHON pabOTHI HEOOXOAMMO YTOOBI OOYUYAIOIIUIICS MOT
BBITMIOJIHUTD CIEAYIOUINE 3a/1a4H:

5) BbINOIHUTH TOCTENEHHBIA MYCK CHUCTEMbI PabOTHI IeXa B OYEPEIHOCTH MOAKIIOUCHHS
«OnHo(Da3HbI UCTOYHHMK HAMNpspDKeHUs» - «Cucrema ocBerieHus» - «lIpokaTHeI cTan» -
«Perynarop n106aBOYHOTO COMPOTUBICHUS 1» - «Perymsarop 1060aBOYHOTO COMPOTUBIICHHS
2» -«Perynstop nobaBouHoro conpotusienus 3» - «llogaua oOpadaThiBa€MOro M3ACIUS)
Y CHSITh XapaKTEPUCTUKU HA KaXKJIOM IIIare;

6) IIpoBeputh pabOTy CHUCTEMBI NPU OTKJIFOUECHHHM HHUTaHUSA Ha «OMHO(A3ZHOrO HCTOYHHMKA
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 IIPU OTKIIOUYCHUH MuTaHus Ha «[IpOKaTHOTO cTaHa» W CHSATH
XapaKTePUCTHKHU Ha BCEX DJIEMEHTaX CUCTEMBI.

9) Jiss W3MeHeHWs 3HA4YeHHWS HaNpsDKCHUS HCIONb30BaTh 0ok  «MneanbHbIH
TpaHchopMaTop», re HE0OX0AUMO paccUnuTaTh KO3(PGUIIMEHT TpaHCHOPMALTIH.

IIpumep 3aganus mig saboparopHoii pa6oTel Ne3 «I[IpuMeHeHne MdPOBLIX JIBOMHUKOB Ha

QJICKTPOSIHCPICTHICCKUX 00BEKTaAX.

Llenb paboOTHI: HayduThCs pabOTaTh C IMPOCTBIMH CHUCTEMaMH IPOTHO3UPOBAHHSI BPEMEHHBIX DSJOB B
1 (POBBIX ABOMHUKAX peabHBIX 0OBEKTOB.
YkazaHus K 1abopaTopHoii paboTe.
Jlnis Hadana paboThl C CUCTEMOM POTHO3MPOBAHMUS, B paHee CO3JaHHOM cpese Anaconda
pypsa_devieo0xouMo 3arpy3uTh JONOIHUTENbHBIe OubmroTeku Prophet u plotly.
B pamkax maGoparopHOil pabOTEl HEOOXOAMMO BBIOJHHUTH NTPOTHO3WPOBAHUE MPOHU3BOJICTBO TEIJIOBOH M
anekTpuueckoid 3eprun B Poccuu B 2018 roxy mo BapmaHTaMm, MpeaCcTaBICHHBIM B Ta0muIe 5.5.
Tabnuna 5.5 — BapuaHTsI 415 BRIIOTHEHUS TA00paTOPHOI paboThHI

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/XU9QITT1v24xZuA 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/XU9ITT1v24xZuA 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 nadoparopHoil pabotel Nod «CucreMa aBTOMATHYECKOTO BBOA PE3EPBAY

Lenb paGoThI: CO3/1aTh MAKET MPOEKTOB, 00ECIICUNBAIONINX MOICITUPOBAHHUE IIUPPOBOTO
JIBOMHUKA CHUCTEMbl YIPABIECHUS AaBTOMATHYECKOTO BKIIIOYEHHS PE3EPBHOIO HCTOYHHMKA
MUTaHUS.

B pamMkax BblOJHEHHs J1a0OpaTOpHOM pabOThl HEOOXOAMMO CMOJEIMPOBATH PabOTY
CUCTEMBbl aBTOMATUYECKOTO BBOJA pe3epBa, rje OyAeT NMPUCYTCTBOBATh €IE OJWH HMCTOYHUK
NEPEMEHHOTO HANpsDKEHUS MJIEGHTHYHBIA IlapamMeTpaM IpeJICTaBIEHHOIO B  IpUMeEpe
IpoeKTUpoBaHUs cucTeMbl. COrjgacHO 3aJaHdI0 10 MOJEIMPOBAHUIO PAOOTHI CUCTEMBI
€/IMHOBPEMEHHO MOXKET (PYHKIIMOHUPOBATh TOJIBKO OJMH MCTOYHUK MEPEMEHHOTO HANpsHKEHUs,
TO €CThb JIMOO T'€HEepaTop NEPEMEHHOr0 HAaNpsUKEHUs, JUM00 MEepBbIH MCTOUHUK MEPEMEHHOTO
HanpsDKeHUs, JM00 BTOPOW MCTOUHHUK MepeMeHHOoro HampspkeHus. Heo6xomumo npopaboTathb
HOBBIH aJIFOPUTM pabOThl CUCTEMbI aBTOMAaTHYECKOI'O BBOJA PE3€pBa, PACCUMTAHHOIO HA TPU
UCTOYHHUKA, pa3paboTaTh HOBYIO CUCTEMY 00pabOTKH CUTHAJIOB.

Jlaboparopuag padora Ne5. UMHUTAIIMOHHOE MOAEIIMPOBAHNE OKPYIKAIOIIEH CPEIBI WU

OOTOJAHBIX VCJIOBI/Iﬁ BOKpVYT SHCDFGTI/ILIGCKOI\/JI CHUCTEMbI BTOPHUYHBIX HCTOYHUKOB DHCPI'UH.

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

VYkazanus k 1abopaTopHoii paboTe.

B pamkax paboTsl OyneT ucmonabp30BaThes cpenaa pazpaboTku Anaconda ¥ yCTaHOBIICHHBIH
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 mias pelicHHs 3agad I10
MOJICJTUPOBAHUIO ¥ ONTHMH3AIUU SHEPTeTUYCCKUX CHUCTEM, BKIIFOYAIOIIEE PA3IUYHBIE MOICIH
TeHEepaTOPOB, BO3OOHOBISIEMBIX MCTOYHHKOB SHEPTUU, dJIEKTPUUECKUX CETeH pa3HBIX TOKOB U
HAKOMUTEINEH 2NIEKTPHUUECKON YHEPTHH.

Numpy — oto Oubnuoreka it pabOTBI C MHOTOMEPHBIMH MacCHUBaMH U
BBICOKOYPOBHEBBIMH MAaTEMaTHYECKUMH (PYHKIIHSIM.
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Pandas — sTo Oubnmoreka /i 0OpabOTKM M aHANIW3a JAHHBIX HAa OCHOBE CIICIIHATBHBIX
CTPYKTYP U BJIOXKEHHBIX OTCpAIMid I MAHUIYJISAIUAN C YACIOBBIMU TAOJUIIAMU U BPEMECHHBIMU
psiiaMu, KOTopasi CTpOUTCs HaJl OubnnoTeka numpy 06osiee HU3KOTO YPOBHSL.

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

Matplotlib — sto OuOaMOTeKa I mMpeoOpa3oBaHMs MaHHBIX W IOCTPOCHHUS IBYX- M
TPEXMEPHBIX TPaUKOB.

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 TAKEThI, MPEJCTABICHHBIC BBIIIC, CO3JaTh MPOSKT M BBIBECTU 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

BHGKTDH‘IGCKOﬁ NOACTAHIIN)

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’HEPreTHKA U 3NeKTpoTexHuKa 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 «{udposbie nBoitHuku u3aeauii» u [Iporokoa MOK
61850.

7. | Pasmens PITT OnwucaHye NPUHIMIIOB HHPOPMAITMOHHOTO MOJICTTHPOBAHHS.
[oHsiTHE a1€KBAaTHOCTH U BEPUPHUKAIINN MOJICIH.
[Ipumeps! tuPOBHIX ABOHHUKOB B aTOMHOM, TEIUIOBOHM H
3IEKTPUYECKOU OTpaACIISX.

Paznen 4. AHan3 AaHHBIX PEXUMOB paboThl 9D 00BEKTOB.
[Ipumenenne nuQPOBBIX TBOMHUKOB HAa D3 00BEKTax
OIIpeeNICHNs], HA3HAYEHHE U OCHOBHBIE ITOKA3aTEINH.

CucTrembl CBS3M Ha MOACTAHINAX U TPEOOBAHUS K CBSI3U JIJIS
¢byHkumit 1 Mmogeneit ycrpoiicts cornacio 'OCT 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 METOJIbI COOpa U aHANIN3a JAHHBIX Ha
AJIEKTPOIHEPreTHIeCKUX 00bheKTax. [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 TexHoyioruei HTepHeTa Beriei.

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
YHUBEpcaIbHbIE
«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 TPOM3BOAWTH KPUTUYCCKYIO OICHKY U aHAJH3
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 TEXHOJIOTHI
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
SHEPTETHYECKOT0 000PYA0BaHUS, BEIOOP MPOTOKOJIOB U
pa3paboTKa CXeMbl B3aUMOJICHCTBUS allapaTHON 1
MPOrpaMMHOM YacTel mpoeKTa.

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

4. OO6iee 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 panneiii moment kommanuedi [TAO «Poccetw» paspaborana
KoHIenws nudpoBoi TpaHchHOpMaIUU /IS peanu3aliy [elel u
3ajlad  HalMOHAIBHOM  mporpammbel  «lludpoBas  sKoHOMHKA
Poccuiickoii @enepanun». KoHuenuus coaepXUT ONMUcaHUE 3ajaad,
[IEJIeBOM MOJIENIH, UCTIOIh3YyEMbIX TEXHOIJIOTHH, a TakXke psj 3ajad,
CpeIu KOTOPBIX OJHOW M3 KJIFOYEBBIX 3ajay sABisieTcs LupoBas
Tpancopmanus u moBbimeHue 3ddexTuBHOCTH Kommanuu [IAO
«Poccetny, YIIy4IIeHHE XapPaKTEPUCTHK HaJIeKHOCTH
JNIEKTpOCHAOXKeHHsT ~ ToTpebuteneii. B mpuoputere  Takke
MOBBIIIIEHHE JIOCTYITHOCTH JJIGKTPOCETEBON HHMPACTPYKTYPHl |
nuBepcudukaius Ou3Heca 3a cYET JOTOIHUTEIBHBIX CEPBUCOB.

B paMKax OIIMCAaHHOU KOHICTIITNHU pa3pa60TaHa nocieBasd MOICIIb,
KOTOpass BKIKOYACT B cebs obecmeuyeHne B3aMMOCBSA3HM BCEX
I/IH(bOpMaI_H/IOHHI)IX I_II/I(i)pOBI)IX IIOTOKOB, C IPHUMCHCHHUEM HOBBIX
MMPOU3BOJACTBCHHBIX TEXHOJIOT Hﬁ; 06pa60TI<y JaHHBIX JJIsL
OIEPATUBHO-TEXHOJIOTMYCCKOI'0 YIIPABJICHUA CETHU U IIP.

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




23

Mpouecchol TexHonoruu

-mMonenen
7

LinhpoBbie ABOMHWUKMW
WckyceTBeHHbIN
WHTEeNNeKT
Lu1cTaHUUOHHOE
CKaHuwpoBaHue
v cozganue 3D
JononHeHHan
peanbHoCTh
BupTtyansHasa
peanbHOCTb
PacnpeneneHHbli
peecTp (Blockchain)

Nepepaya 3neKTPo3Hepruu

TexHonoruyeckoe
npucoeguHeHue

.l WHTepHeT Belweit

OnepaTHBHO-TEXHO/IOTMHECKoe
W CUTyaluWoHHOEe ynpasneHve

TexHuueckoe obenyxusaHue
W PEKOHCTPYKUWA

WNHBECTUUMOHHAA AeATENbHOCTL

KanuTanbHoe cTpouTeNnbCcTBO
DUHAHCbI, 3KOHOMWKA, ByxyueT
33Ky|’|0‘-IHB$I OeATe/IbHOCTb

YnpaeneHue puckamu

YnpaeneHve nepcoHanom

YnpaeneHue cobCTBEHHOCTLIO

YnpasneHue
NpPOM3BOACTBEHHbIMW aKTUBaMM1

Noructuka
MNpaBosoe obecneveHne

Peanwsauus yenyr

Pucynoxk 42 - Buenpenune unpoBbIX TEXHOJIOTHH B OCHOBHBIE
pabouue mporecch COrfacHO ONMMCAaHHON KOHLEILMN

Hcxons U3 ONMMCaHHBIX OCHOBHBIX MPUHIIMIIOB U LENEBOW MOJEITU H
crparerun  1udposoit  Tpanchopmamumu  [IAO  «Poccerm».
Hpe)monchb KOHHOCTIIUIO TEXHUYCCKOTO PCUHICHHA IO BHCAPCHUIO
TEXHOJIOTHI MU(PPOBBIX JBOWHUKOB NpH IH(PPOBOH TpaHChOpMAILIUH
TUIIOBOM JEUCTBYIOIIEH TOPOJCKOM BIIEKTPUYECKOH MOJACTaHUUU
10/04 kB unu apyroro kiacca, o 3a/IaHUIo MTPeToIaBaTelsl.

VYYuThIBaTh ~ CIENYIOUIME TapaMeTpbl  IMOJCTaHIMH, CHCTEMBI
anektpocHadxkeHus u apyrux OKC:

- XapaKTePUCTUKH JICHCTBYIOIIETO ICKTPOCHA0KEHUS THUIIOBOM
TpaHc(OPMAaTOPHOH MOACTAHLIUH.

- y4eT OCHOBHBIX M PE3EPBHBIX UCTOYHUKOB AJIEKTPOCHAOKEHHSI.

- TpeOOBaHUS K HAJEKHOCTH DJIIEKTPOCHAOXKEHHS, CBelIeHHS 00
YCTaHOBJICHHOW M PacueTHOW MOLIHOCTH M CHUCTEMax ydeTa pacxona
JNIEKTPOIHEPTHH B IOCICABAPUIHOM pEXUME (HapyIICHHs MHUTAHUS
OT OJIHOTO M3 MCTOYHHMKOB; 00ECHEUCHHE AJIEKTPOIHEPTHEN NOIKHO
OBITH IPEyCMOTPEHO oT OCTAaBIIETOCs HCTOYHHKA
3JIEKTPOCHAOKEHHMS).

- Y4€CTb, 4YTO OCHOBHBLIMH HOTpC6I/ITCJ'I$IMI/I QJICKTPOOHEPIUU OT
IoJACTaHIIUU SABJIAIOTCA: CUCTCMBI QJICKTPOOCBCUICHUA n
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TEXHOJIOTHYECKOE O00O0pYJIOBaHHWE MAaJOW MOIIHOCTH, B TOM YHCIIE
mpadevyHol, (QurHecc-1eHTpa, O(HUCOB; CHIOBOTO 0O0OPYIOBAHUS
CUCTEM BCHTWISIIUU, CHCTEMbI BOJOCHAOXCHHSI M BOJOOTBEICHUS,
AJIEKTPONIPUBOJIOB  BOPOT, CHUCTEM  3JIEKTPOOOOrpeBa, CHCTEM
KOHJMIIMOHUPOBAHUSI, PO3ETOYHBIC CETH, CIIA00TOYHBIC CUCTEMBEI,
MIPOTUBOIIOKAPHBIC CUCTEMBI, KOMIUICKCHAs CUCTeMa 0e30MacHOCTH
AIIC u BuaeoHa0moAcHNE (MITU TI0 3aIaHUTO IPETIOIaBaTENs).

- 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
CXEeMBI dJIeKTpocHa0keHws ¢ BID.

- 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, CHTHAJIN3ALINS, CUCTEMA MTOKAPOTYIIECHMS,
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
TEXHOJOTMM IU(POBBIX JBOMHUKOB, a TaKkKe NPUMEHEHHE
COBPEMEHHOH ammapaTypbl, MaTepHajoB U MPHOOPOB ydyeTa pacxoja
AIIEKTPOIHEPTHH U CUCTEMBI YIIPABICHHS YJHEPTOMOTPEOICHUEM.

- IPOU3BECTHU BBIOOP HEOOXOJMMOTO IIPOrPAMMHOI0 KOMIUIEKCA IS
obecrnieyeHust POLECCOB CTATHYECKOM U JTUHAMUYECKOTO
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 aHaJIU3 Pa3padOTaHHOW KOHIIETIUH, CHOPMUPOBAHO
JIOTUYHOE W TOCJENOBATENbHOE MPEACTaBICHUH HHGPOPMAaLUU
TEXHUYECKOTO  pEIIeHus, OoO0ydJarommecs  MOKa3bIBAIOT  BCE
MIEpPEYNCIICHHBIE B 1. § 3HAHUA U YMEHUS — OolleHKa «OTIUYIHOY;

- OnmcaHo OONBUIIMHCTBO MEPEUUCIICHHBIX TEXHOJIOTWH, MpPHUBEAEH
TEXHUYECKO-IKOHOMUYECKHI aHaln3 pa3pabOTaHHOW KOHIIETILNH,
cOpMHPOBAHO JIOTHYHOE M TIOCJIEAOBATEIbHOE NPEACTaBICHUN
rH(pOPMAIIUN TEXHUYECKOTO DPEUIEHHs, O00yJaronIuecs MOKa3bIBalOT
OOJBIIMHCTBO ONHCAHHBIX B M. § 3HAHWH M yMEHWH — OIEHKa
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«Xopol11o»;

- Omnucana TOJBKO YacThb U3 IEPEUYHUCICHHBIX TEXHOJIOTHH,
TEXHUYECKO-IKOHOMUYECKOTO aHajn3a He MPOU3BEACHO, OO OH
HEKOPPEKTHBIH, cOpMUPOBAaHO  HEMOJIHOE  JIOTMYHOE U
MmocJeIoBaTeNIbHOE  TpeACTaBlieHHe WHPOPMALUK TEXHUYECKOTO
peieHus, oOyyaromuecs MOKa3blBalOT TOJIBKO YacTh ONMUCAHHBIX 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  TEXHUYECKOTO  PEHICHUS WM
TEXHHYECKOE PEIICHHE HE MOIY4YeHO, OOydaroIiuecs 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(POBBIX TBONHHUKOB (chopMHUpOBaHO 000OIIEHHOE TEXHUIECKOE 33 JaHHE).

2. Konnenuuss uHXeHepHOro peuieHus (CPOpMHpPOBaH MEPEYeHb OCHOBHOIO U
BCIIOMOTATEIIFHOTO JHEPreTHYECKOro OOOpYJOBaHWS,  ONHCaHa CXeMa B3aMMOACHUCTBUS
anmnapaTHOM U IporpaMMHOM YacTeil mpoekTa).

3. Brei6op cymectBytomero I10 u UT pemienus (B kakoM NpOrpaMMHOM oOOeCIEueHHE
peaan3yroTcs OCTaB/IEHHbIE 331241, KAKUMHU (PYHKLUSAMU JT0JIKHO OHO)

4. OO6miee omucaHue HOPMATUBHO-TIPABOBBIX YCIOBUU coriacHo aeuctByromeit HT/ u
OLIEHKAa TEXHHKO-I)KOHOMMYECKMX J(PQPEKTOB mpeasaraéMod KOHLEHNIUH TEeXHUYECKOIro
pereHws.

MeTtoauyeckue peKkoMeHAalMHU /sl IPernogaBaTeJis 0 IPUMeHEeHHUI0
[Tpu oOcyx1eHUN pereHus:

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

— IlpoBectu ¢ 0OyyaromMMHUCS JUCKYCCHIO 00 OTIMYUU CYIIECTBYIOIIUX PELICHUSAX
B 00JIaCTH MPOrpPaMMHOTI0 oOecIieueHus i1l peanu3anuu Texsonoruu L.

— IlpoBectn ¢ oOOydYarOUIUMHUCA JUCKYCCHIO 00 OTJIMYHH  CYIIECTBYIOIIUX
TEXHUUYECKUX pElIeHUH B 00JaCTH TEXHUYECKUX pEIIeHHs U  ypOBHEH
aBTOMATHU3allM¥ NOJCTAaHIMM W IPUMEHEHHS HAa HHUX HOBBIX TEXHOJOTHUN
MHTEPHETAa SHEPTUH.

— OOpatuTh BHUMaHUE Ha IEJIEBYIO ayAUTOPUIO — PA3IMUHbIX IPYIN HOTpeduTesne
JHEpPIUU, UX HHTEPecOoB M MOTpeOHocTel Kkakue (yHKiuM TexHoioruu L]
NENCTBUTENHO HEOOXOJUMBI, a KaKHe TOJbKO OKaXyTCs JIOMOJHUTEIbHOM
(rHAHCOBOHN HArpy3KOM MPU MOJEPHU3ALUH [TOICTAHLINH.

[Tpu npoBepke 1 OlIEHKE BApUAHTOB PEIICHHUS:

— OueHuBaTh KOMIUIEKCHOCTh  MPEAJIaTa€MOr0  peIleHHs 10  BHEIPEHUIO
texHojoruu L{J[ Ha moacTaHuMM, KOTOpOE AOKHO BKIIIOYaTh B ce€0s MOMHMO
uHkeHepHbIXx U WT acnekToB, Takke OLEHKY SKOHOMHUYECKOro s¢¢exra oT
UCIIOJIb30BaHUS.
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— OueHuBaTh MNPHUBIEKATEIFHOCTE CPOPMUPOBAHHONW KOHLEMIIMU JJIS  Pa3HBIX
TpYII MOTpeOUTEeNeH ¢ MO3UIUH IIEHHOCTH U CTOMMOCTH BHEJIPEHUSI TEXHOJIIOTUU
I1/1 Ha BceM )KM3HEHHOM LIUKJIE IOJCTAHLINH.

Crpykrypa u dopma oTdera 0 1adboparopHoii padbore:

Ha3zBanue yueOHOTO 3aBeicHUS

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
CBEJICHMSI, HCOOXOAMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOTHI, B TOM YHCIE JNaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

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

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepkKaTh BBIBOJBI MO JIAOOPATOpHOU
padoTe, B KOTOPOH JO0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOi JTUTEePaTypPhI

Crincok ucronb3yemoit jureparypsl odopmisiercss B cootBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduyeckas 3zanuce. bubnuorpapuueckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHUSL.
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TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAOOPATOPHOU paboTe

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 Oenoit Oymaru gopmara A4.

1.2.B oruere mo maboparopHoii pabore momyckaercs wuHTepBana 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
HyMEpaIIo 0 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABISAETCS B HU3Y Ka)JIOTO 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 TOPSIKOBBIC HOMEpa B IpejeiiaXx BCero oTvera, 0003HAYCHHBIE
apabckuMu nudpamu.

3.2. Pa3nensl MoryT ObITh pa3OuTHl Ha nojpasnaensl. Hymeparus noapasienoB cocTaBiIsieTcs U3
HOMEpa pazjena M Iojpasjesia, 0003HaYeHHOro 4epe3 TOouKy, Hampumep, «l.1.». B koHue
Ha3BaHUS Pa3/ielioB U MOAPA3/ENIOB TOUKA HE CTaBUTCSL.

4. LiumocTpanum

4.1. UnmrocTpalii  MOJMUACHIBAIOTCS  CHU3Y apaOckumu  1mdpamMu yepe3 mpoden Tmocie
cnoBa «PHCYHOK» 1 UMEIOT MO0 CKBO3HYIO HYMEpAIUIO, THOO HYMEpPAlMI0 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
0ZIHOKOHTYpHOH CAP».

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

5.1. T'paduxu nomxub! ObITh yeTkuMH. [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 ortuete mo smabopaTOpHOil paboOTe pPEKOMEHIYeTCs CKBO3HAs  HyMepaius
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tabmui. JlomyckaeTcss Hymepauus 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 TtaGiui; mpou3BOIUTCs cOo ciaoBoM «Tabmuia» 6e3 3Haka «Noy», Hampumep,
«Tabmuua 1».

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

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 M IIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnpouecce BBINOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromerocss GopMHpyeTcs
1enecoo0pa3sHoe IIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3alMM MPUOOpeTaeMbIX 3HAHUM, oOecreyrBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IEpUOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HABBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOJMYECKUN MaTepHall 10 AUCLUILIHE.

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

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

JUig TeKylmiero KOHTPOJs yCIIEBAEMOCTH HCIOJIB3YIOTCS KOMIUIEKTHI TECTOBBIX 3alaHMM
no teMaM. Tect momkeH cocrosTh u3 10-12 BompocoB. Bpewmst Boimonnenus 20 munyt. Tect
CUMTAETCs CIaHHBIM, €CJIH BBINIOJIHEHO He MeHee 80% 3anaHuil.

Pe3ynbrarthl Tekylero KOHTPOJSI COOOLIAIOTCS CTYAEHTaM HEMOCPEJICTBEHHO Ha
CIEYIOIIEM 3aHATUU. Pe3ynbTaTbl TEKyIIEro KOHTPOJII YCIEBAEMOCTH YUYHMTHIBAIOTCA IIpU
IIPOBEJCHUH IPOMEXKYTOUHOU arrecTanuu. IIpyu HEMPOXOKIEHUH TEKYIIEro KOHTPOJISI 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
W3y4EeHUsI BCEH MHMCIUIUIMHBI WU €€ YacTH, HAaBBIKOB CAMOCTOSITEILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MepUoJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHOY.
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[TpomexxyTouHas aTTecTaius MPOBOAUTCA B Qopme dK3amMeHa. DK3aMeH MPOBOJIUTCS B
yCTHOM (opme 1Mo OmiieTaM B BUJE TOATOTOBKU M M3JIOKEHHS Pa3BEPHYTOro orBera. Bpems Ha
MOATOTOBKY OTBeTa - 60 MUHYT.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboThl
ctyaeHToB B 'Y AID».



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




