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AHHOTaUs

Jucuunnuna «{udpoBsie TBOIMHUKY B AIEKTPOIHEPTETUKE» BXOJIUT B 00pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa30BaHUs — MPOTrPAMMy MArucTpaTyphl IO HAMPABICHHUIO MOJITOTOBKH
13.04.02 «DneKkTpod’HEpPreTuKka M SJICKTPOTEXHHKA» HANpaBICHHOCTH «MEHEIKMEHT B
AIIEKTpOdHEpreTHKey. Jucnummmna peanusyercs kaenpoi «Ne32».

JucuumnnuHa HauesaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CICAYIOIMIMX KOMIETSHIIHIA:

I[IK-3  «cnocoOeH  NPUMEHATh  TEXHOJOTUH  IU(PPOBBIX  JIBOWHUKOB IS
MH(OPMALIMOHHOTO MOJIETUPOBAHUS 00BEKTOB MPO(hecCHOHATBHOM 1eATEeTbHOCTH.»

CopepxaHue TUCLUIUIMHBI OXBAaTbIBAE€T KPYI BOIIPOCOB, CBSI3aHHBIX C TEXHOJIOTUSIMM
MH(OPMALIMOHHOTO M KOMIIBIOTEPHOTO MOJIETUPOBAHUS U TEXHOJIOTMH U(PPOBHIX ABOMHUKOB B
AJIEKTPO3HEPIETUKE.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO MpolLecca: JEKIHIH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS paboTa 00yJaromerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJIS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAs aTTeCTAIMs B (popMe dK3aMeHa.

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

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI.



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
OcBoenne 00y4aroIUMHUCS TEOPETUIECKUX M MPAKTUYECKUX HABBIKOB MPUMEHEHUS TEXHOJIOTUI
uudppoBbix  aBoiHHKOB  (L[JI) aneKkTposHepreTuyecKux  OOBEKTOB, OLIEHKH  BIUSHUS
HSKOHOMHYECKUX (DaKTOPOB, CHIDKEHHS CEO0ECTOMMOCTH, KadecTBa M CPOKOB pa3pabOTKU
MH(OPMALIMOHHBIX MOZeNel 00bEKTOB MPOPECCUOHAIBHOM 1eATEeIbHOCTH.

Jucuummna ¢dopMupyeT y oOydarouIuxcsi NpeAcTaBieHue O HU(POBBIX HWHPOPMAIMOHHBIX
MOJIEJISIX, CIOCO0aX MOBBIIICHHUS] UX TEXHOJOTUYHOCTH, a TAKXKE IMOBBIIICHUS HAJEKHOCTH U
3¢ (HEKTUBHOCTH IKCIUTyaTallud OOBEKTOB MPOPECCHOHATBHOMN IeATEeIHHOCTH.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

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

Tabmuna 1 — [lepeuenb KOMIETEHIMIA U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynmna) Kon u Kop u HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETEHIINH
KOMITCTCHITHH
[1K-3 cniocoGen
ITK-3.J1.1 popmupyet kiaccupuimpoBaHHYIO
MPUMEHSITh
0a3y TaHHBIX O COCTOSIHUHU
TEXHOJIOTUHI
ANEKTPOIHEPTETUUECKUX OOBEKTOB U CUCTEM JIS
(G poBbHIX .
o MOCTPOCHHSI HH()OPMAITMOHHBIX MOJIEIICH
[TpodeccrnonanbHbie | TBOWHUKOB JJIs
ITK-3.J1.2 ucnonb3yeT TeXHOIOTUN UPPOBHIX
KOMIIETEHITHH MH(OPMALIMOHHOTO .
JTBOMHHKOB JIJISI MOJICIIUPOBAHHUSI PAOOTHI
MOJICTTUPOBAHUS
ANEKTPOIHEPTETUUECKUX OOBEKTOB U CUCTEM
00BEKTOB
. | IK-3.J1.3 onTumMu3upyet paboTy 00bEKTOB
npodeccuoHanbHOM .
npodeccnoHaNbHOM 1eATEeNbHOCTH
JIESITEIbHOCTH.

2. Mecro nucuumianssl B ctpykType OI1
HucnunnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIEAYIOIINX TUCUUTUINH:
e MammHHOE 00y4YeHUE U aHAIHU3 JaHHBIX;

e [{udpoBoe mpoekTupoBanue;
®  DJEKTPUYECKUE CUCTEMBI U CETH.

3HaHWS, YMEHWS W HaBBIKH, I[IOJIYUCHHbIC TIPH W3YYCHUW MarepHalia JIaHHOW
IUCIHHIUIMHEI, HMMEIOT KaK CaMOCTOSTEIbHOE 3HauyeHWe, TaK M BCIIOMOrarelibHOE -
WCIIOJIb30BaHUE TIPU TIPOXOXKIACHUH TTPOU3BOJICTBEHHOW MPOSKTHOMN MPAKTUKH, TIPEIIUILIOMHON
MPAKTUKKA W TOATOTOBKE K MPOLEAypEe 3alIUThl U 3alIMTa BBIMTYCKHOW KBaTH(PHUKAITMOHHOMN
paboTHI.

3. O0BeM U TpyI0EMKOCTb TUCITUTUIUHBI

Jlanubie 00 oOmieM 00beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCHUIUTHHE (M pacmpeieieHne dTO TPYJOEMKOCTH IO CEMeCcTpaMm) MpeICTaBICHbBI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThl Bcero ceMecTpam
Ne3




1 2 3

Oowan mpyooemKocmp oucCyunIUHb, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.%*%*)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCHUIUIMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (gac)
Cewmectp 3

Pazgen 1. OCHOBBI IPUMEHEHHSI TEXHOJIOTHIA

UG POBBIX TBOWHUKOB B 3JIEKTPOIHEPTETHKE

Tema 1.1 [TousTH HUPPOBOTO TBOWHUKA U
WH(GOPMAITMOHHOTO MOJICIIMPOBAHUS B
3IEKTPOIHEPTETHKE.

Tema 1.2 HopMaTuBHas JOKyMEHTALMS B
npenmeTHoit obmactu. [OCT P 57700.37-2021
«udpossie nBoitHnkN m3nenuit» u [Iporokon MK
61850. 2 8
Tema 1.3 Onucanue NPUHITUIIOB UHPOPMAIIIOHHOTO
MonenrpoBanus. [loHsTre anekBaTHOCTH U
BEepUPHUKAITUN MOIEITH.

Tewma 1.4 [Tpumepsl UQPOBBIX TBOHHUKOB B
ATOMHOM, TEIJIOBOU U 3JIEKTPUUYECKOI OTpacisx.
[Tpumeps! IUPPOBBIX IBOHHUKOB B TPOU3BOJICTBE.

Tewma 1.5 [IpumeHeHre CKBO3HBIX IU(PPOBBIX
TEXHOJIOTHH IPU CO3AaHNH HU(PPOBBIX ABOHHHUKOB!
Al, BlockChain, loT.




Paznen 2. Pa3paboTka nudpoBbIX 1 HHPOPMALMOHHBIX
MoOJeJIel SIeKTPOIHEPreTHIECKUX 00bEKTOB
Tewma 2.1 [udpossie cpesl pa3paboTKu

WH(POPMAITMOHHBIX ¥ MATEMATHYECKUX MOJICIICH
AIIEKTPOIHEPTETHIECKUX OOBEKTOB.

Tewma 2.2 [TpuHIMIIBI HCTIONB30BAHUSA
MaTEeMaTHYECKUX MOJIENel ipu paboTe ¢
SHEPreTHIECKUMH 00beKTaMU. AKTYaIbHOCTD U
npopaboTKa MPOoOIEMHBIX BOIIPOCOB.

Tema 2.3 Pa6ota I1O SimInTech. CoiicTBa GJI0KOB.

Tema 2.4 PazpaboTka 3JEKTPUICCKON CXEMBI.
ITapameTtpsl pacuéra. MoaenupoBaHue U NpOBEPKa
paboTocrocoOoHoCcTH. ba3a JaHHBIX CUTHAIOB
CHUCTEMBEI.

Tewma 2.5 CructemMpl aBTOMaTHIECKOTO BBOIA

pe3epBa(ABP). TumnoBsie cXeMbI B IPUHIIAT Pa0OTHI.
Tewma 2.6 Pazpabotka momenn ABP B pamkax cuctem
ABTOMATH3UPOBAHHOTO MPOEKTHUPOBAHUS. ANTOPUTMBI
YIPABJICHUSI SHEPTETUUECKOM cucteMoil. Moaenu
AIIEKTPOIHEPTETHUECKUX OOBEKTOB.

I'paduueckoe oToOpaskeHHE BBIXOAHBIX 3HAYCHUH.
Tewma 2.7 LludpoBoii SMeKTPUIECKHA TPUBO/.

VYmpasnenue, CTpyKTypHbIE MOJIEIH.

AHanu3 yCTOWYMBOCTH U KauecTBa.

Mertoa cunTe3a TU(POBBIX IPUBOIOB.

Ileprosn KBaHTOBaHUS HETIPEPBIBHBIX CUTHAJIOB.

16

22

Paznen 3. MeTop! opraHu3alyy IpoOU3BOICTBEHHBIX
MPOLIECCOB Ha 3MEKTPOIHEPreTUIECKUX 00BEKTax
Tewma 3.1 UaTepdeiics! TUPPOBBIX TBOIHUKOB.

Tema 3.2 VickyccTBEHHBIH UHTEIUIEKT JUIS PEeILIeHUs
3a1a4 ONTHUMHU3ALIH.

Tewma 3.3 MamumHHOE 00y4YeHHE B TEXHOIOTHUAX
U(PPOBBIX ABOHHUKOB JUIS AJIEKTPOIHEPIeTUIECKUX
o0bexToB 1 ACVYIL

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

12

12

Paznen 4. Aranu3 naHHBIX PEXKUMOB PadOTH DD
00BEKTOB

[Tpumenenue nuppoBBIX ABOHHUKOB Ha DD 00bEKTaX
Tema 4.1CucteMbl CBSI3H HA MOJACTAHIIUSIX 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.

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

Tema 4.4 OcHOBBI TOCTAaHOBKH 3aJIa9H JJIS CO3TaHHS
IU(PPOBOTo IBOWHUKA. AHAN3 pabOThI CUCTEMBI
MAaIIMHHOTO 00y4eHus 1udposoro nsoitanka ACYIL
Tewma 4.5 IlocTpoenne n aHaTU3 YPHEPTETUIECKIX
xapaktepucTuK. CocTaBIeHHE CTPYKTYpPbl MOETH H

AHAJIN3 BBIXOJAHBIX PE3YJIBTATOB.

15




Htoro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
poeCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.
Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep
Ha3BaHue u conepxaHue pa3fesioB U TeM JEKIUOHHBIX 3aHATUN
pasnena

1 OCHOBBI IPUMEHEHUS TEXHOJIOTHH IU(PPOBBIX IBOMHUKOB B JICKTPOIHEPTETUKE
Tewma 1.1 [TousaTHs TUPPOBOTO NBOWHUKA U HHPOPMAITMOHHOTO MOJICIIMPOBAHHUS B
3IEKTPO3HEPTETHKE.

Tewma 1.2 HopmatuBras nqokymeHTanus B mpeameTHoi oomactu. [OCT P 57700.37-2021
«Uudpossie noitanku m3aenuii» u [Iporokon MOK 61850.

Tewma 1.3 Onmrcanne NpUHIMIIOB HHPOPMAIIOHHOTO MolenupoBanus. [loHsaTre
a/IeKBaTHOCTH U BEpUPHUKAIINU MOJICIIH.

Tema 1.4 [Tpumeps! 1IUPPOBBIX TBOMHUKOB B AaTOMHOM, TETIOBOW U 3JICKTPUYCCKON
orpacisix. [IpuMepsl HudpoBHIX ABOMHUKOB B IPOU3BOJCTBE.

Tewma 1.5 [IpumeHeHUe CKBO3HBIX TUPPOBBIX TEXHOJIOTHH MTPH CO3IaHUN ITU(POBBIX
nBoiinnkoB: Al, BlockChain, IoT.

2 PazpaboTka 1 poBeix 1 HHOOPMAITMOHHBIX MOJIENIEH TEKTPOIHEPTETUIECKIX 00HEKTOB
Tewma 2.1 Lludpossie cpeapl pa3padoTKu HHPOPMALIMOHHBIX U MATEMAaTHIECKUX MOJIeIei

3NIEKTPOIHEPIeTUIECKUX OOBEKTOB.

Tewma 2.2 [IpuHIIUTIBI UCTIONH30BAHUS MaTEMATHIECKIX MOJIENEH TIpH paboTe C
SHEPreTHUECKUMH 00bEKTaMH. AKTYaIbHOCTh ¥ MPOpaboTKa MpoOIeMHBIX BOIIPOCOB.
Tema 2.3 Padora I10 SimInTech. Cpoiicta 610K0B.

Tewma 2.4 PazpaboTtka snextpudeckoid cxeMsl. [lapamerpsl pacuéra. MoxenupoBaHue u
mpoBepka paborocrocodHocTH. ba3a TaHHBIX CUTHAIOB CHCTEMEI.
Tema 2.5 CucteMsl aBTOMaTH4ecKkoro Beoja pesepsa(ABP). Tumnossle cxeMbl U IPUHLUIT

paboThL

Tema 2.6 Pa3zpabotka moznenu ABP B pamkax cucTeM aBTOMAaTH3MPOBAHHOTO
MPOCKTHPOBAHUsI. AJITOPUTMBI YIIPABJICHHSI SHEPTETHUECKON cucTeMoi. Moenu
ANEKTPOIHEPTETHYECKUX OOBEKTOB.

I'paduueckoe oToOpaskeHHE BBIXOAHBIX 3HAYCHUH.
Tewma 2.7 LludppoBoii AMeKTpUIeCKHid TPUBO/.

YupasneHue, CTPyKTYpHBIE MOJICIIH.

AHanu3 yCTOMYMBOCTH U KaUeCTBa.

Merton cuHTe3a TU(POBEIX PUBOJIOB.

[Tepuo kBaHTOBAHUS HETIPEPHIBHBIX CUTHAJIOB.

3 MeToap! opraHu3ay IPOU3BOACTBEHHBIX MPOLIECCOB HA 3JEKTPOIHEPTETHUECKIX 00BEKTax
Tema 3.1 Uatepdericel 1MPOBHIX TBOHHUKOB.

Tema 3.2 VIcKyCCTBEHHBIN HHTEIUICKT JIJISl PEIICHUS 3a/1a4 ONITHMU3AITHH.

Tema 3.3 MamunaHOE 00y4YeHHE B TEXHOJOTUAX HUPPOBHIX ABOMHHUKOB JUIS
3EKTPOdHEpreTHIecKknx 00bekToB 1 ACVYII.

OcHoBHBIE TPOOJIEMBI MAIIMHHOTO 00y4eHHsI TpU paboTe ¢ HM(POBBIM ABOHHUKAMHU.

4 AHanu3 TaHHBIX PEXUMOB paboThl 9D 00BEKTOB

[Mpumenenue nUGPOBHIX IBOHHUKOB Ha 9D 00bEKTaX




Tewma 4.3 Ilapcunr garapx. Hactpoiika cpen mis 00pabOTKHM TaHHBIX.
Tema 4.4 OCHOBBI TOCTAHOBKH 3a7a4H JIJIS CO3MaHMsI MU(PPOBOTO ABOMHMKA. AHAIIN3 paOOTHI
CHCTEMBI MaIIMHHOTO 00y4eHus nuppooro apoitanka ACYIL

Tema 4.5 IlocTpoenne 1 aHaTU3 PHEPTETUIECKUX XapakTepUCTHK. COCTaBIEHHE CTPYKTYPhI

MOJECJIN U aHAJIN3 BBIXOJAHBIX PE3YJIbTATOB.

Tema 4.1CucTeMbl CBS3M Ha MOACTAHIIUAX U TPSOOBAHUS K CBS3U ISl (DYHKITUH U MOJIEIICH
ycrpoiicts cormacio 'OCT P MOK 61850-5-2011.
Tewma 4.2 ®opmupoBanue 6a3 JaHHBIX B AIEKTPOIHEPIETHUSCKUX CUCTEMAX.

4.3. IlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
Tembl IpaKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

U3 Hux Ne
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATUAN (gac) [IOATOTOBKH, | TUCIIHII
(gac) JIHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
Bceero \ \ |
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBEACHBI B TA0OHIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
11\/?1 HaumenoBanue nabopatopHbix padboT prﬂ?:;f;oc“’ Hﬁgg:gf;;ﬁ;? E{iif;s
(dac) JINHBI
Cemectp 3
1 | Uzyuenue uuppoBoro 1BoMHUKA 4 4 2
MH(}OPMaLIMOHHON MOJIENH Mpoliecca
PEOCTAaTHOTO MyCKa JABUTaTENsI TOCTOSHHOTO
TOKa
2 | Hudposas cucrema aBTOMaTHYECKOTO 4 4 2
PETyIUPOBAHUS SHEPTETUIECKOTO 00BEKTa
3 | [Ipumenenne nudpoBBIX TBONHUKOB HA 4 4 2
AIEKTPOIHEPTETUUECKUX 00BEKTAX
4 | CucreMa aBTOMaTHYECKOTO BBOJIa pe3epBa 4 4 2
5 | JIaboparopHslii npakTukyMm «lIpumenenune 12 12 3
TEXHOJIOTUH MU(PPOBBIX TBOWHUKOB TIPH
U poBoii TpaHCPOPMALIUH IEHCTBYIOIIEH
BJIEKTPUYECKOMN MOICTAHIINN
6 | UMuTanmoHHOE MOJEIUPOBAHHE 6 6 4
OKpY’KaroIIel CpeIbl HITH TTOTOIHBIX YCIIOBHH
BOKPYT HEPTETUYECKOM CUCTEMBI BTOPUIHBIX
HMCTOYHUKOB DHEPTHH
Bcero 34 34




4.5. KypcoBoe nmpoeKTHpOoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboTHI U €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bujsl caMoCcTosTeNNbHON PabOTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 3,
Bun camocrostensHoi paboThl
qac qac
1 2 3
W3ydeHne TeoOpeTHIecKoro MaTepuania
37 37
nucuuriHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
IToaroroBka K MpoOMeEXyTOUHOU
10 10
atrecrauuu (I1A)
Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KomiuecTso 3k3eMInIsIpoB B

Hlncp/ bubnuorpapuyeckas ccpuika oubnmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX AK3EMILUTSIPOB)
1. bynmatoB B.B., Conénniti C.B,, 30
CepukoB C.A., Kympumuxuii A.A.,
Pricun A.B. ABTomMaTu3anus

IIPOEKTUPOBAHUS W  IPOU3BOJCTBA:
yueOHO-MeToIyeckoe  mocodbue  /
CII6: T'YAIL, 2020. - 95 c.

2. Proicun A.B., Conénniii C.B., Conénas 30
O.4. IlepexonHbie IIPOLECCHI B
ANIEKTPUUYECKUX CHUCTEMax: ydeOHoe
nocobue / CIIo: I'VAIIL, 2020. - 52 c.

3. AH. CaseapeB, M.B. Baramanmok, 25

H.A. ITaBmok, C.B, Kynemos, A.A.

3aineBa, A.JO. AxcenoB OcHOBBI

IporpaMMHUpOBaHUs Ha si3bike Python:

yueOHO-MeToInYeckoe Mmocobue. -

CII6: TYAIL 2019. - 38 c. -

A. IIpoxopos, M. JIsicaues mmox

B
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penakuueit A. bopokosa [{udposoit
JIBOMHUK: aHAJIU3, TPEH]IbI, MUPOBOM
onbIT / M.: OO0 «AnbsuclIpunTy,
2020. - 401 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH «HTepHeT»
URL aapec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dmnexrponnas 6udarnoreka I'Y AIT

https://disk.yandex.ru/d/bWpyrOO- | Ba3a meroanyeckux mocoduit k [{uppoBsiM qBOWHUKAM B
akEkgw DIEKTPOIICKTPOIHEPTCTUKE

https://profstandart.rosmintrud.ru baza npodeccroHaabHBIX CTaHIAPTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30oBaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo oOecreueHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUS 21-21
IlepconanbHbIE KOMIBIOTEPSHI € IPERYCTaHOBIEHHBIM [1O 31-04
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Anaconda, SimInTech, noctyn B UaTepaet

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEICHUS IMPOMEKYTOYHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0aibHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBeaeHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BAThCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS ¢hOPMUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayuipHad mIKama PAKTEp (bopmp

— oOyyvaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUYCCKOM
JICSITCIIbHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4aromuiicst TBEpPI0 YCBOMII IPOTPAMMHBIN MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTeHaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIUPOBAHUU BBIBOJOB U 0000IICHUIA;

— 9YaCTMYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BaYTEHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH IPpoOJIeM B KOHKPETHOM HarpaBIICHUH,

— WCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHI;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. Tumossle KOHTPOJIBHBIC 3aJaHWs UK UHBIC MaTCPUAJIbL.
BOHpOCLI IJI DK3aMCHaA IMPECACTABJICHLI B Ta6m/1ue 15.
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Tabmuia 15 — Borpocs! 1y1st 9x3aMeHna

Kon
Ne n/mt IlepedyeHs BOIPOCOB AJIA DK3aMEHA
WHIUKATOpa
1. Maiire onpepenenue uudposomy nsoinuky. Kmaccnpmramms UL | TIK-3./1.1
Cdepsl mprMeHeHHS.
2. OrnuuuTenbHBIE IPU3HAKA III(PPOBOTO IBOIHUKA.
3. Kakme TexXHONOrMH KOHBEPTUPYIOTCSI B KOHIEMIMHA HUPPOBBIX
JIBOMHHKOB?
4. Oco0eHHOCTH ONTHMHU3ALMHU NPOJYKTa C MCHOJIB30BAHUEM LU(PPOBBIX
JIBOMHHUKOB.
5. OcobenHoctu cbopa U 00pabOTKM NaHHBIX JJISI CO3JaHUSI LU(PPOBBIX
JIBOITHHMKOB.
6. OcoOeHHOCTH  WCIONB30BAHMS  CHCTEM  HHOOPMAIIMOHHOTO U
MaTeMaTHYECKOTO MOJICIMPOBAHMSA LU(PPOBEIX IBOWHUKOB M HH(POBBIX
TEHEIl.
7. UYenoBeko-MammHHBIE HHTEP(EHCH B TH(POBHIX TBOIHHUKAX.
8. OcoOeHHOCTH HCTIONB30BaHKS OJOKYEHHA B IM(POBHIX TBOWHHUKAX.
9. IIporoxon MOK 61850.
10. UHudposeie npoitnnku (IL[JI) B oOecneuyeHWH >KU3HEHHOTO IMKJIA
U3JIEIUH.
11. [udpoBoii ABOIHUK KOMIOHEHTA.
12. TudpoBoii TBOMHUK aKTHBA.
13. wudpooii TBOMHUK KOMIDICKCHOTO O0BEKTA.
14. Tudporoii qBOMHMK TpoIecca.
15. ®ysxmus u poms loT-texHomoruit mpu co3maHum UHUGPOBOTO
JIBOMHMKA B JJIEKTPOIHEPTETHKE.
16. IIpakthyeckoe NmpuMeHeHHE LU(PPOBBIX BOWHHKOB B YIPaBICHUH
00bEeKTaMHU JICKTPOIHEPTETHKE.
17. Co3manue u Bepudukanus nudpoBOil IHEPreTHUECKON
MOJCIIN B IIPOTpaMMHBIX KOMIIJICKCAX.
18. OcHoBHble TpeOOBaHUS K COBPEMEHHBIM CHCTEMaM peJeiHoi
3amuth (P3A) B 1n(poBEIX TBOMHHUKAX.
19. ERP cuctembr. Monymu. Tumet ERP cuctem.
20. Konnemmus » YMuble ceti» Smart Grid.
21.ArperupoBaHHBIN IH(PPOBOI TBOWHUK.
22 1udppoBoii TBOWHUK MPOTOTHIIA.
23 Iloustre 1udposoit moacraniuu (1II1). Opranuszamus TexHoigoruu 11/]
Ha II1.
24 NnpopManmoHHOE  MOJIEIMpOBaHue HHOPACTPYKTYPHl  AKTHBHOT'O
oTpeOuTENS.
25. lnHaMHU4ecKoe MOJICITUPOBAHIE TEXHUIECKUX SHEPTOCUCTEM U HX
JJIEMEHTOB.
26. Hasunauenne n crpyxrypa I10 SimInTech. Cocrostune n nepenexrnssl | [TK-3.J1.2

pazsurus LI/l B PO B snexTposHepreTuke.

27. bubmmorexku B IIO SimInTech. bubmuorexkun OokoB miist pacdera
IIEKTPUUYECKHX LETIeH.

28. basbl ganneix ¥ ux tamsl B [10 SimInTech.

29. IIpoBepka cTpyKTypsl 1 GuipTparus 6a3 ganubix B [10 SimInTech.

30. OcobeHHocTH paboThl ¢ penakropoM 6a3sl JaHHBIX B [T1O SimInTech.
31. Tumesl cazeit B IO SimInTech.

32. Konnenuus co3aanus Mmoaenu oobekTa B [IO SimInTech.

33. Crpykrypa cucteMbl 00pabOTKH CUTHAIOB. bydep mocnenoBaTenbHOTO
BBOJa [AHHBIX, Oy(ep mOcCIenoBaTeNI-HOIO BBIBOJAA JAHHBEIX, Oydep
FIFO/LIFO B I1O SimInTech.
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34. Bbiox OwicTporo mpeoOpazoBanus Dypre. BxomHbie W BBIXOIHBIE
3HaueHus. [lapamerpbl moptoB. I'padmkm BBIXOAHBIX cuTHaNIOB B [10
SimInTech.

35. OcobeHHOCTH CO3MaHUS MOJENH alTOPUTMOB YIIPABIICHHS OJOKaMH B
ITO SimInTech.

36. bubinoreka «CraTrucTiKa» —

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

37. bubnnoreka «Cratuctuka»: KoapduuueHt skcuecca U KodpPUIUCHT
koppessiun B [1O SimInTech.

38. bubmmoreka «Ctatuctuka»: B3auMHOH KOppeISIIHH  BXOJHBIX
curHainos B [1O SimInTech.

39. OcobenHoctu s3pIKa TporpaMMupoBaHusi. KoncraHTel. OCHOBHBIE
MaTeMaTHdeckue u yHapHble omeparopsl B IIO SimInTech.

40. CTpykTypa OCHOBHBIX BEKTOPHBIX W MaTpH4HbIX ¢yHKOu# B 10
SimInTech.

41. Crpykrypa ocHOBHBIX (yHKIMI ciydaiiHbIX uncen B [10 SimInTech.
42. CtpykTypa OCHOBHBIX rpaMuecKux M CHCTeMHbIX (QyHkuui B I10
SimInTech..

43. OnTuMu3anus IyTeM CHUHTE3a MHTErpUpYIONIEro peryiasropa. Pacuer
JIOKJIBHBIX KPUTEPHEB ONTUMH3ALMH. [ paduk mepexoqHOro mporecca B
IO SimInTech..

44. brnok 3ama3bIBaHMs NEPHOJIa KBAHTOBAHHS HEIPEPBIBHBIX CHTHAJIOB B
IO SimInTech.

45. MozaennpoBaHue (PU3NUECKHUX NTPOIECCOB METOAOM CHHTE3a IU(PPOBBIX
npueomoB B I[1O SimInTech.

46. Tloctpoenue pacnpezeneHHbx Mmojeneit B 8 [10 SimInTech.

47. MonenupoBanue pabotsl ABP. IIpunnunuansHas cxema paborst ABP
B 10 SimInTech.

48. MonenupoBanue pemenus ABP: Cxema 3-1G ¢ noakmouenuem k 'Y
B ITO SimInTech.

49. Mogenupoanue pewmenuss ABP: Cxema 2-2C «Kpect» B IIO
SimInTech.

50. Mopaenupoanue pemeHust ABP: Cxema 2-2 ¢ ceKIIMOHHBIM
koHrakTopoM B [10 SimInTech.

51. bubmmorexa Matplotlib.

52. OcHoBHBIE 3neMeHTHI TpadukoB B 10 Matplotlib.

53. Iloctpoenwue rpadukos B [10 Matplotlib.

54. TloctpoeHue pauarpamMMmbl [UIsl KaTerOpHalbHBIX JaHHBIX B 11O
Matplotlib.

55. OcHoBBI paboThI ¢ MOIyJIEM pyplot.

56. Pabora c nuneitnbiMu rpadukamu B [10 Matplotlib.

57. Ceoiictpa knacca Text B [TO Matplotlib.

58. Bmyanmzanus naHaeix. [lapamerpsr aprymenta fmt B [1O Matplotlib..
59. TlocTpoeHue CTYIMEHYaTOro, CTEKOBOro, TodeuHoro rpaduka B 110
Matplotlib.

60. ITocTpoenne cronOuaTeix ¥ Kpyroseix quarpamm B [10 Matplotlib.

61. Tlocrpoenne 3D rpaduxoB. PaGora c mplot3d Toolkit B I1O
Matplotlib.

62. JlumeliHOoe mpOTPaMMHPOBAaHHE. AJTOPUTMBI pEIIeHHS 3a/1ad
ontuMm3aruu Ha Python.

63. Ocobennoctrn obosoukn UHTEp(derica MUPPOBBIX TBOMHUKOB Ha 0ase
Pypsi.

64. API obosouxa.

65. Berpoennsie komanabl Pypsi

TK-3.]1.3
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66. Berpoennsie turarudsl Pypsi. biiounsie komansl.[lepemennbie

67. Ctpykrypa knacca pypsi.shell — o6omouka Pypsi. [TapameTpsr.

68. Crpykrypa Kiacca pypsi.completers — OCHOBHBIE (QYHKIHA
3aBEPIICHNS BKIAIKH.

69. CtpykTypa Kiacca pypsi.core — KOMaHABI Sapa IS ITOAKITIOYaeMbIX
GbyHKIMHA.

70. Crpykrypa kiacca pypsi.cmdline — 00paboTka MOJIB30BATEIBCKOTO
BBosa. Koncrantel. Kitacersl. Mckimouenusi.

71. CrpykTypa Kiacca pypsi.namespace — KOMAaHIBl XpaHCHUSA
MIPOM3BOJILHBIX aTPHOYTOB.

72. Ctpykrypa kiacca pypsi.format — popmaTrpoBaHue BEIBOIA TIOTOKA.
73. OcHOBHEIE TPOOIEMBI MAIIMHHOTO O0YYEeHUS IPH paboTe ¢ MU(POBEIM
JBOTHUKOM

74.Tumsl cHCTEM MAaIIMHHOTO O0yYCHHS.

75. MeTonpl ONTHUMHU3ALMU 3IEKTPOIHEPIETUYECKUX CHCTEM CPENCTBAMHU
HCKYCCTBEHHOT'O MHTEIUICKTA.

76. MamuHHOe 00yUeHHE C TOIKPeIUICHUEM. ATTOPUTMBI Q-00ydYeHHS.

77. IlpuHnMnuaneHas pasHULa 0e3MOJISNIbHBIX AITOPUTMOB U QJITOPUTMOB
0a3uUPYIOUIMXCS HA MOJICIISX.

78. DneMeHThI aIropuT™Ma 00Y4YeHHS C MOJKPEIICHUEM

®opmupoBaHue 0a3 JaHHBIX B 3JEKTPOHEPIETHUECKIX CHCTEMAx IryTeM Q-
00yUeHMS.

79.AHanu3 pabOTHI CHCTEMBI MAIIMHHOTO 00YYeHHUs H(POBOTO TBOWHUKA
80.KoneuHble MapKOBCKUE MPOLIECCH] IPUHATHUS PELIEHUM.

79. O0y4eHne Ha OCHOBE BPEMEHHBIX Pa3INIHH.

80. [InannpoBanue u 00y4ueHre TAOIUIHBIMU METOJAMH.

81. Meroasl Monre-Kapino. MHkpeMeHTanbHas peanuzanus. YpaBiieHHE
METOJIOM C pa3fieJICHHON CTpaTerueH.

82. O6yueHue ¢ pa3/ieieHHON CTpaTerke 0e3 BRHIOOPKH M0 3HAYUMOCTH: N-
LIarOBBII aNropuT™M OOHOBJICHHS 110 IEPEBY.

83. Ammpokcumanus (YHKIWKA LEHHOCTH M TIPEACKa3aHUs C eIUHOM
cTpareruei.

84. AnmpokcuMmanus ¢ GyHKIUCH 3aITOMHHAHHS.

85. YnpasneHue ¢ eMHOM cTpaTeruei 1 anmpoKCUMalHen.

86. Meroapl ¢ pa3esieHHOM cTpaTerueil 1 annmpoKCUMalren.

87. I'panuenturie TD-MeTobI.

88. Omparuueckue TD-mMeTOBI.

89. MeTtoabl rpaiueHTa CTPAaTEeTHH .

90. ITapameTpsl pacuéra TU3eIbHON MOACTAHIIUY JJIs CO3AaHus 1rdpoBOit
mozenu ABP.

91.0ueHka BO3MOXKHOCTM  NPUMEHEHUs] HEUPOHHBIX ceTed A
KJIacCH(UKAIMN 3KCTPEMAIbHBIX CUTYallMi B SHEPTeTHKE

92. Al TEXHOJIOTMH B SHEPTETUKE

93. BpemeHHas pa3HuIa: 00yueHHE HA KaXXIOM BPEMEHHOM IIIare.

94. Anroputm SARSA B 00y4eHHE ¢ TIOJKPEIUICHUEM.

95. OnbiT P® ¥ nepcrnekTHBbl MPUMEHEHHsT UCKYCCTBEHHBIX HEHPOHHBIX
ceTell B 2JIEKTPOIHEPTETUKE.

96. [lepcrieKTHBHBIC HANIPABJICHUS PA3BUTHUS pacIpeAeIUTEIbHBIX ceTel
IIPYU UHTETPALMH JIOKAIBbHBIX HHTEJJIEKTYaIbHBIX SJHEPIOCUCTEM.
97.M3MeHeHNs B MOJIENN JIESITEIbHOCTH 3JIEKTPOCETEBOI OpraHU3aliH,
MIPOUCXOIAIINE B paMKax peanu3anun mporpammsl Lndposas
TpaHcopMmarus.

98 KoHuentyanpHble ~ HANpaBICHUS  PA3BUTHS  UHTEIUIEKTyalbHOI
pacnpenenuTeNbHON CeTH.

99.IIpunnuns! cozganus UDC AAC
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100. dyHKIMOHAIBHBIE CBOMCTBA YHEPIOCHCTEMBI Ha 0a3e KOHIETIINN
SmartGrid.

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon

Ne /i Ilepeuens BompocoB (3amay) ajisd 3a4era / Iu . 3a4€Ta
P p ( A )H a (bq) HHIWKaTOopa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM [Uis KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHs TeM J1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bompocel s mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

He npenycmoTpeno

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK MU MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus Ui 00y4aroIuXcsl IO OCBOEHUIO TUCIUTIINHBI
OcBoenne OO0y4arOIUMHUCS TEOPETUUYECKUX M NPAKTUYECKUX HABBIKOB IPUMEHEHHS
TexXHOJOoruil mu@poBsix ABoMHUKOB (LI/]) anexTposHepreTHueckux 0OBEKTOB, OLIEHKH BIHUSHUS
HKOHOMHMUYECKUX (DAKTOPOB, CHIKEHHMsSI CeOECTOMMOCTH, KauecTBa M CpPOKOB pPa3pabOTKu
MH(OPMaLIMOHHBIX MOIeNIell 00BEKTOB MPOPECCUOHAIBHOM 1€ATEIbHOCTH.

11.1. Meroauueckue yka3aHUS JUIsI OOY4YalOIIMXCS IO OCBOCHHUIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOIO MaTepHajga — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TIIO3HAHMs, HOBEHMIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0sIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE IMPEICTaBICHUE O IUCLUILIUHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.
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[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOosBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTENILHON PabOThI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YpPOBHE Da3BUTUS HAayKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PA3JIMYHBIX
dbopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAMMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalUued CIaiJoB H
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepuallia IpH IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CprKTypa NpeaOoCTaBJIICHUA JICKIMOHHOI'O MaTcpuaia IMpPOU3BOJUTCA COINIACHO TEMaM
PasaciioB AUCHUILIMHBI, TPCACTABJICHHBIM B Ta6JII/III€ 4,

11.2. Metoguueckue yKazaHUs s OOYYaIOIIMXCS IO BBIOJIHEHHUIO J1a00PaTOPHBIX
pabor

B xoxe BeIMONHEHHS Ja0OPaTOPHBIX paboT OOydYaroOmMHCS MOJKEH YrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BeinonHenue 51abopatopHbBIX padoOT OOy4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeisieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAIN3aldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOM  paboTel Cc  1abopaTopHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanue u TpeOOBaHUs K IIPOBEIEHUIO J1IA00PATOPHBIX PadOT:

IIpumep 3amaHus ajist JIa6ODaTODHOI>'I Da6OTLI Nel «M3yueHne I_[I/Id)DOBOFO JIBOMHHKA

HHd)ODMaHHOHHOﬁ MOZCIH ITPOoHecca p€oOCTATHOIO IMYCKa ABUTATCIIA ITIOCTOAHHOT'O TOKa)).

[enb paboTel: M3yuuTh NpUHIMN pa3paboTKH UGPOBON MOJEIU MpoIlecca PeOCTaTHOTO MycKa
JIBUTATENISl MOCTOSHHOTO TOKa, CMOJICIIMPOBATh PA0OTY IIEKTPUUYSCKOW CXEMBI PEOCTATHOTO
MmycKa JIBUTATENsl TIOCTOSIHHOTO TOKA C YYETOM 3a/IaHHBIX BXOJHBIX MapaMeTpOB MO BapHUaHTaM.
N3yunTh BBIXOJIHBIE MTApaMETPhI MpoIlecca U CieTaTh BHIBOJBI O IPUMEHUMOCTH pa3pabOTaHHOMN
MOJIEJIM Ha OCHOBE TIOJTyUYEHHBIX JaHHBIX.

VYkazanus K 1abopatopHoil padboTe.

[TpenBapuTenbHO HEOOXOAMMO MPOBECTH PACUET PEOCTATHOTO MyCKa.
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CoznaTh upoByI0 MOAEIH MPOIIEcCa PEOCTATHOTO MyCKa JABUTATENs TTOCTOSIHHOTO TOKa
C HCHoNb30BaHWEM  OuOmmorek  «ABromarmka», «Oll-[Aunamumkay», «OI[-CraTtukay,
«crounukm» u «BpIBOA JaHHBIX» 110 BAPUAHTAM.

Co31ath HWCTOYHUK IEPEMEHHOIO HANPSDKEHHs, TpaHC(HOpMATOp TMOBBIIAIONIUN WM
MOHIDKAIONIUI HampshDKEeHUe, mpeoOpa3oBaTellb HAMPSDKCHUS C MEPEeMEHHOTO Ha TOCTOSHHOE
(BBIMPSIMHUTEII), CTIAAKUBAIOIMIMA (DHIIBTP BBIMPSIMICHHOTO HAIPSKEHUS, HE MEHEe 3 peocTaToB
IJIaBHO TOBBIMIAIOIIMX CKOPOCTh BpAICHUs JBUTATENs] MOCTOSHHOIO TOKa, JBHUTaTellb
MOCTOSTHHOTO TOKA M CUCTEMY BPEMEHHBIX TpaprKOB ¢ OTOOPKEHHEM HANPSHKEHUH TIEPBUYHON
¥ BTOPUYHON OOMOTOK M CKOPOCTH BPAIICHUS JTBUTATENS TIOCTOSTHHOTO TOKA.

Paccunrtate ko3ddunueHT tpanchopmaiuy, CONpOTUBICHUS PEOCTATOB JJIS IUIABHOTO
MycKa JBUTATENS MOCTOSHHOTO TOKA, BHIOPATh CIUIAXKUBAIOMUN (UIBTP M cO3AaTh CyOMOJIENb
JUTSL peTyJIMPOBaHUS PaOOTHI BRIIPSIMHUTEIS HAPSDKESHUS.

[Ipumep 3apanus 1 1adopaTopHoii padoThl Ne2 «I{ndpoBas cucTeMa aBTOMATHYECKOTO
PEryJIMPOBAHUS SHEPIreTUYECKOTO 00BEKTAY
Ilens paboThl: cMomenUpoBaTh pPabOTy CHUCTEMBI YIPABICHUS IIEXOM C CHCTEMOM
OCBCIIICHUS U TIPOKATHBIM CTAHOM, TJIe HEOOXOIMMO:
Co3narb ogHOGA3HBIM UCTOYHUK MUTAHUS C KOHTPOJIEM IUTAHUS W BBIBOJOM 3HAYCHUU
110 TOKY U HaIpsKEHUIO;
Coznath cucreMy ocBemienus B Bujae RLC Harpy3ku ¢ KOHTpOJIEM MUTAHUS U BBIBOJOM
3HAYCHHH 110 TOKY U HANPSKEHUIO;
[Toax/IIOUNTH CUCTEMY OCBEILIEHUS K BHIBO/IAM HUCTOUYHHKA MUTAHUS C TIOMOIIBIO CHCTEMBI
peryaupoBaHus;
Cozpmath cucTeMy YOpaBlIEHHsT MPOKATHOTO CTaHKa C PErylupyeMoll CcHCTeMOi
pEOCTaTHOTO MyCKa M BBIBOJIa 3HAUCHUM 110 TOKY U HANPSKEHUSM;
[TonkiounuTh CHCTEMY YIPaBICHUS MPOKATHBIM CTAaHKOM K BBIBOJAM CHCTEMBI
OCBCIICHMUS.
VYkazaHusl K J1abopaTopHOi padboTe:
B pamkax wmopenupoBaHHsl pabOTHI Iiexa B mporpamMMHoM obecnieuennn SimInTech
noTpedyroTes cneayronme oudmmoreku: «CyocTpyKTypbl»; «BoiBoa maHHbIXY; «Kmouny; «I11-
JnHamukay.

I[J'ISI CO3aaHusA MOACIIN CUCTEMBI OCBCIICHUA UCIIOJB30BATh CICAYIONIHEC O10KM:

1) 2 onoka «Ilopt Bxoma» u 4 Omoka «IlopT BbIXOma» IIsl 3aMBIKaHUS KOHTYpa
ANEKTPUYECKOMN LETH U BbIBOJ 3HAYCHU;

2) W3meputenbHble  ycTpolicTBa «BonbTMETp HACAIBHBIN» M «AMIEPMETP
UJCANBHBIN I CHATHS XapaKTEPUCTHUK B KOHTYpE;

3) bnok «Harpyska RLC», umutupytommii paboTy CUCTEMbI OCBELLICHHS.

4) Hcnons3oBare Pacu€THble 3HA4YeHHMsT HWCTOYHHMKA M AKTHUBHO-PEAKTHUBHOMN

Harpy3Ku 10 3a/laHUIO0 MIPenogaBaTels.

C nomoueto 610ka «KHOMKa» 3a1aTh MOMEHT COITPOTUBIICHHS HA JIBUTATelb TOCTOSHHOTO
TOKa, IJIe 3HaUeHHEe Ha BBIXOJI€ HE JIOJDKHO COCTaBIATh Oonee 0,15.

BbiBog XapakTepUCTHK C KaXJ0H CHUCTEMBbl OCYLIECTBIISETCS C IOMOIIBIO OJoKa
«BpemenHoii rpaduk».

B pamkax BbinosiHeHUs1 1a00paTOpHOM pabOThl HEOOXOIUMO UYTOOBI OOyYaromMiics MOT
BBITIOJIHUTD CIIEAYIOIINE 3a1a4M:

5) BBbINOMHUTE MOCTENCHHBIN MYCK CHCTEMBI PabOTHI IleXa B OYEPEAHOCTH TOAKIIOUYCHHSI
«OpnHo¢a3HbIi UCTOYHHUK HampspkeHus» - «Cucrema ocBemieHus» - «IIpokaTHblil cTan» -
«Perynsarop no6aBouyHOro compoTuBieHus 1» - «Perynsatop 106aBOYHOTO COMPOTUBIICHUS
2» -«Perynstop 1o6aBoyHOro conpoTuBieHus 3» - «llogaua oOpabaTeiBa€MOro M3JENUs»
U CHATh XapaKTEPUCTUKU Ha KaXKJIOM I1are;

6) IlpoBeputh pabOTy CHUCTEMBI NMPHU OTKIIOYEHUHM NMHTaHHsA Ha «OIHO(PA3HOTO MCTOYHHKA
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HaNPSOHKCHUS» U CHATh XapaKTePUCTUKH Ha BCEX JIEMEHTaX CHCTEMBI;
7) TlpoBeputh pabOTy CHCTEMBI NPU OTKIIOYCHHH MUTaHHs Ha «CHUCTEMBI OCBELICHHS» U
CHSTH XapaKTEPUCTHKH HA BCEX JIEMEHTaX CHCTEMBI;
8) IlpoBeputh pabOTy CHCTEMBI NPH OTKIIOYCHHUU MUTaHHs Ha «[IpoKaTHOro cTaHa» U CHSITh
XapaKTePUCTHKH HA BCEX 3JIEMEHTaX CHCTEMBI.
9) Jns W3MeHEeHMs 3HAUCHMS HANpsDKEHHS MCIIONIb30BaTh OJIOK «lmeanbHblit
TpanchopmMaTopy, rie He0OX0IUMO paccunuTaTh KOAPPUIMEHT TpaHCcHOpMaIIH.

TIpumep 3aganus mig saboparopHoii paborsl Ne3 «IIpuMmenenne nudpoBbIX JBOMHUKOB Ha

3JCKTPOIHEPIETUICCKHUX 00BEKTAXY.

Lenp paboTbl: HayduThcs padOTATh C INPOCTHIMH CHCTEMaMH HPOTHO3UPOBAHUS BPEMEHHBIX pSAIOB B
UQPPOBBIX TBOWHUKAX PEATbHBIX 00BEKTOB.
VYkazanus k mabopaTopHoii padore.
Jlist Havama paboThl ¢ CHCTEMOW MPOTHO3WPOBAHMUS, B paHee CO3/IaHHOM cpeae Anaconda

pypsa_devieo0xoauMo 3arpy3uTh J0NOIHATENbHBIE Onbnmmnoreku Prophet u plotly.
B pamkax nmabopaTopHO# pabOThl HEOOXOMMMO BBIMOJHUTH MPOTHO3HMPOBAHUE MPOM3BOJCTBO TEIUIOBOW U

anekTpudeckoit aHepruu B Poccun B 2018 roxy mo BapuaHTaM, IpeAcTaBISHHBIM B TabauIe 5.5.

Tabnuua 5.5 — BapuaHTh! U151 BBITOJIHEHUS 1a00paTOPHOU paboThI

Bapuant Cchutka Ha 0a3y TaHHBIX Bun sneprun
1 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
2 https://disk.yandex.ru/d/Wbx67b2rhobJKA DnexTpuvecKas
3 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
4 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
5 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
6 https://disk.yandex.ru/d/Whx67b2rhobJkA DreKkTpuuecKast
7 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
8 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
9 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
10 https://disk.yandex.ru/d/Whx67b2rhobJkA DeKTpruYecKast
11 https://disk.yandex.ru/d/XUSITT1v24xZuA Temnosas
12 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
13 https://disk.yandex.ru/d/XUQITT1v24xZuA TemnoBas
14 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpudecKas
15 https://disk.yandex.ru/d/XUQITT1v24xZuA TemnoBas
16 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
17 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
18 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
19 https://disk.yandex.ru/d/XU9QITT1v24xZuA TemnoBas
20 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
22 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpudecKas
23 https://disk.yandex.ru/d/XUQITT1v24xZuA TemnoBas
24 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuyeckast
25 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
26 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpruUecKast
27 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
28 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuyeckast
29 https://disk.yandex.ru/d/XU9ITT 1v24xZuA Temnosas
30 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
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IIpuMmep 3agaHus aJs HaGODaTODHOﬁ DaGOTLI Ne4 «CucremMa aBTOMaTUIESCKOTO BBOJa pE3€pBa»

Lenp paboThI: CO3/1aTh MAaKET MPOEKTOB, 00ECIECUNBAIONINX MOAEIHUPOBAHKE I (PPOBOTO
JBOMHMKA CHCTEMBbl VYIPABIECHUS AaBTOMAaTHYECKOTO BKIIIOUEHHUS PE3EPBHOTO MCTOYHMKA
OUTAHUS.

B pamkax BbinonHeHus J1a00paTOpHON pabOThl HEOOXOAMMO CMOJIEIHPOBATH PadoOTy
CHCTEMBl aBTOMAaTHYECKOTO BBOJa pe3epBa, Irae OyneT MPUCYTCTBOBATh €UIE OAMH MCTOYHUK
NEPEeMEHHOTO HANpPsDKEHUs MJEHTHUYHBIM mapaMerpaM IMpPEICTaBICHHOIO B  IpUMeEpe
IpOEKTHpoBaHUs cucTeMbl. COrjgacHO 3aJaHuI0 10 MOJEIMPOBAHUIO PAOOTHI CUCTEMBI
€IMHOBPEMEHHO MOKET (PYHKIIMOHUPOBATH TOJIBKO OJMH UCTOYHHUK MMEPEMEHHOTO HANPSLKEHUS,
TO €cTh JHOO reHepaTop MEPEeMEHHOTO HAMpPSKEHHs, JTUOO MEepBbI MCTOYHHK MEPEMEHHOTO
HaANpPsDKEHUs, MO0 BTOPOM MCTOYHUK MEpeMeHHOro HampsbkeHus. HeoOxomaumo mpopabortath
HOBBIM aNrOpUTM pabOTHl CHCTEMbl aBTOMAaTHYECKOTO BBOJA pE3€pBa, PACCUUTAHHOTO HAa TPHU
HCTOYHUKA, pa3padoTaTh HOBYIO CUCTEMY OOpaOOTKH CUTHAJIOB.

JlaboparopHas paboTa NeS. IMUTaIIMOHHOE MOJEIMPOBAHNUE OKPYKAIOIICH CpPeJibl MU
MIOTOJIHBIX YCIIOBUHM BOKPYT YHEPreTHYSCKON CHCTEMbI BTOPUYHBIX HCTOYHUKOB YHEPTHH.

[lenb paboThI: CMOJENIUPOBATH MHOTOY3JOBYIO CHUCTEMY pa3HBIX TOKOB  JUIS
IIPOrHO3MPOBAHUS MPOLIECCOB padOTHI BETPOT€HEPATOPOB.

VYka3aHusl K J1abopaTopHOi padore.

B pamkax paboThl OyAeT UCTIOIB30BaThCS cpena pa3paboTku Anaconda M yCTaHOBICHHBIN
B Hell wuHTepmperarop Spyder. B cBoioo ouepenb Mpu  BBINOTHEHUH pPAOOTBI MOMKET
MCIIOJIB30BATHCA JIF000€E APYroe mporpaMmmMHoe oOecredeHue.

Jns BeinoniHEeHUs: pabOThl MOTPeOyeTCs HCOIb30BaHUE OUOIMOTEK pypsa, numpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysiS) — 3T0 maker mjas pelicHHS 3agad 110
MOJICIUPOBAHUIO U ONTHUMHU3AIMHU SHEPTETUUYECKUX CHCTEM, BKJIIOYAIOIIEE PA3TUYHbIC MOJETH
TeHEepaTOPOB, BO3OOHOBISIEMBIX HUCTOYHHKOB SHEPTUU, JEKTPUUECKUX CETEH pa3HbIX TOKOB U
HAaKOIIUTEJIEH MIEKTPUIECKOU JHEPIUH.

Numpy — oto Oubnuoreka it pabOTBI C MHOTOMEPHBIMH MacCUBaMH U
BBICOKOYPOBHEBBIMH MaTEMaTHICCKUMH (DYHKITHASIM.

Pandas — sTo GubnHMoTeKa i 0OpabOTKM M aHANIM3a JAHHBIX HA OCHOBE CIIEIHATBHBIX
CTPYKTYpP Y BIIO)KCHHBIX ONIEpallAi JTsl MAaHHUITYJISIIIAA C YACIOBBIMHU TaOJIUIIAMHU M BPEMEHHBIMU
psaaMu, KOTopasi CTpOUTCS HaJl OuOnroTeka numpy 0ojiee HU3KOTO YPOBHSI.

Os — BcrpoeHHass OubOMMOTEKa, oOmamaromas HWHTEPPEHCOM T B3aUMOJICHCTBHUS C
OTIEpaLIMOHHOM cuCTeMoi, yrpasinsemoit Python.

Matplotlib — sto OubGnHMoTeka I MpeoOpa3oBaHMs TAHHBIX W TOCTPOCHHS JBYX- U
TPEXMEPHBIX TPaPHUKOB.

Cartopy — aTo maker, npeAHa3HaYeHHBINH JUIsI 00pabOTKH TeONPOCTPAHCTBEHHBIX JaHHBIX C
HENbI0 CO3/IaHus KapT U APYTroro aHallu3a reolpoCTPAHCTBEHHBIX JTaHHBIX.

B pamkax naGoparopHoil paboThl HEOOXOAMMO CO3/1aTh CpeAy pa3pabOTKH, 3arpy3uTh B
He€ HeoOXOIMMBbIe TAKeThl, PECTABICHHBIE BHINIE, CO3/1aTh MPOEKT U BBIBECTH CXEMY CBS3HU
BETPOreHEpaTOPOB U rpapuk X padoTHI.

CocTaB ¥ METOANYECKHE PEKOMEHIAINHY K J'Ia6ODaTODHOMV npakTUKymy «IIpuMeHeHne
TEXHOJOI'MH I_II/Id)DOBBIX JBOMHUKOB IIPH I.IHd)DOBOfI TDaHCd)ODMaHI/II/I JeNCTBYIONISH

YIEKTPUYECKON MOACTAHIIUN))

Ne

Pazpnen KommenTapuii
n/n
1. | Tun JlaGopaTopHBIN PAKTUKYM
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[IpuMeHeHre TEXHOIOr|H UG POBBIX ABOMHUKOB P HU(GPOBOH

Hazpanue . . .
TpaHchOpMaLUK JeHCTBYIOIIEH 3JIEKTPUUECKON TOACTaHLIUU
Oo6pasoBaTenpHast
P OneKTpol’HepreTuka u snekTporexHuka 13.04.02
nporpaMma
VYuebnas

HI/ICHI/IHJ'II/IHa/ JUCHUITIIINHBI

Hudposbie TBOWHUKY B JJIEKTPOIHEPreTUKE

Paznensr PII/

Paznen 1. OcHOBBI MPUMEHEHHUS TEXHOJIOTHI HUPPOBBIX ABOHHUKOB
B DJIEKTPOIHEPTEeTHKE.

[TousaTus mudpoBoro NBOWHUKA U HH(POPMAITMOHHOTO
MOJICIIMPOBAHHUS B 3JIEKTPOIHEPTETHKE.

HopmatusHas noxymenrarws B npeaMerHoi odmactu. 'OCT P
57700.37-2021 «ludpossie aBoitnuku u3aenuii» u [Iporokon MOK
61850.

Onucanue NpUHIKIIOB HHPOPMALIIOHHOTO MOJIEIUPOBAHHS.
[TonsTHE aCKBATHOCTH U BEPU(DHUKAIIHA MOJICIIH.

[Ipumepst MPOBEIX ABOWHUKOB B ATOMHOM, TETIJIOBOM H
3IEKTPUUECKON OTpaACTSX.

Paznmen 4. AHanm3 naHHBIX PEKUMOB padOTH DD 00BEKTOB.
[Tpumenenne nndpoBbIX ABOHHUKOB Ha I 00bEKTaX

OIIpeiesICHHs, HA3HAYCHUE U OCHOBHBIE IIOKA3aTelH.

CucTeMsl CBS3M Ha NOACTAHLUUAX U TPEOOBAHUS K CBSA3U AT
¢dbyHkumit 1 Mmogeneit ycrpoiicts cornacio FOCT P MOK 61850-5-
2011.

OCHOBBI IOCTAaHOBKH 33JIa4H JJIs1 CO3/IaHus IIU(PPOBOro JBOWHHUKA.
[NocTpoenne u aHATN3 SHEPTETUIECKUX XaPAKTEPUCTHK.
CocraBieHue CTPYKTYpbl MOJEIN U aHAJIM3 BBIXOJHBIX PE3YJIbTATOB.

MK xommeTeHImm

Obyuaiowuecs 6yOym snamv MeTOIbl cOOpa M aHaIM3a JaHHBIX Ha
3JIEKTPO3HEPreTHIecKux 00beKTax. [IpuHIMITEI 1 OCHOBBI paOOTHI
M(POBBIX JBOMHUKOB;

3Hamb TPUHLMIIEI Pa0OTHI ¢ 0a3aMM JaHHBIX CUTHAJIOB
ANIEKTPOIHEPTETUIECKUX O0BHEKTOB; 3HAMb OCHOBBI aHAITN3a TAHHBIX
ANIEKTPOIHEPTETUIECKUX CUCTEM; 3HAMb IPUHITHITEI B3aUMOICHCTBHS
SHEPTeTHUECKUX CUCTEM C TeXHosoruer MurepHeTa Bemei.
Obyuarowuecs 6yoym ymenms ONTUMUA3APOBATH PabOTy
3JIEKTPO3HEPTeTUIECKUX OOBEKTOB U CHCTEM.

Obyuarowuecs 6yoym énademp HaBbIKAMH MTOMCKA HH(OPMAITUH,
cOopa ¥ aHaNM3a JJAaHHKIX 110 PEXKUMaM PadOThl CHCTEM
aBTOMATH3aLUH MIEKTPOCHAOKEHHS C MPUMEHEHHEM HU(PPOBBIX
Cpe/CTB MPOCKTUPOBAHUS; 81A0enb HABBIKAMH BHEJAPEHUS U
MOJAEP’KKY M Pa3BUTHUS TEXHOJIOTHH HHPOPMALIIOHHOTO
Moaenuposanus OKC Ha ypoBHE opraHuzanuu.

Y3kocnenuanu3upoBaHHbIe
nr(pPOBEIE OTPACIIEBHIE

VYnpasnsemas Harpy3ka — JUCTaHIMOHHO MIIM aBTOMAaTHYECKU
perynupyemsle,
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TEXHOJIOTHH,
Mpe/ICTaBICHHbIC B
J1a00PaTOPHOM
MPaKTHKyMe

WHTEIJIEKTyaJIbHBIE SHEPTONPUHUMAIOIINE YCTPOIiCTBa

[TudpoBble TEXHOIOTHY UHTETPAIIMU H PACTIPEICICHHOTO

YIpaBJICHUA JICKTPUICCKUMU CCTAMMU.

10.

YHuBepcanbHbIe
«CKBO3HBICY» ITU(PPOBHIC
TEXHOJIOTHH,
Mpe/ICTaBJICHHbIC B
J1a00paTOPHOM
MPaKTUKYME

Hosgie IMPOU3BOJACTBCHHBIC TCXHOJIOTUH. Texuomorun HI/I(i)pOBBIX

JIBOMHUKOB.

11.

Tune! JaHHBIX

TexcToBbIe, YNCTOBBIE, TpadUIecKue, OTKPHITHIE U T.1I.

12.

Lenb

1.

Hayuuts npaBmibHO (OpPMYIHPOBATH M 33/1aBaTh IEJb U
3aJ]auu MPOEKTA.

Hayuuts aHanu3upoBaTh U CTPYKTYpUPOBATH HOBYIO
nH(MOPMAITUIO U TAaHHBIE.

Pa3BuTh HaBBIKAU Opranuvsalyii BHCAPCHUA U pa3BUTHUA
TEXHOJIOTHI HH(POPMAIIMOHHOTO MOJICTTHPOBAHUS U
paspabotku cTpyktypst ACVYIIL.

Hayunts HOpOM3BOAMTE KPUTUYECKYIO OLICHKY U aHAJIH3
JyYIIAX TIPaKTUK WHGOPMAIMOHHOTO MOJCIUPOBAHHS U
HCII0JIb30BaHUA I/IH(l)OpM&].[HOHHOfI MOZACIIM Ha Pas3InYHbIX
JTamax
00bexToB 1 OKC;

Hayuuts popMupoBaHHIO CUCTEM MOKa3aTeNeH sl OLCHKH

KHU3HCHHOT'O HKJIa SJICKTPOOHEPICTUYECCKUX

3¢ (hEeKTUBHOCTH MTPUMEHEHUS TEXHOJIOTHI
WH(POPMAIIMOHHOTO MOCITHPOBAHUS
anekTposHepreTndeckux 00pekToB OKC;

Pa3BuTh HaBBIKK BHIOOpA THITOBBIX PELICHHI KOMIOHEHTOB
ACVII nnu o60cHOBaHUE HEOOXOTUMOCTH Pa3pabOTKH
OPHMTI'MHAJIBHBIX PELICHUH.

13.

3amaun

CdhopmupoBatTs OnmucaHue YacTel MPOEKTa 10 MOAEPHU3AIUH
ANEKTPUIECKOHN TOJCTAHIIUN U BHEAPEHUS TEXHOJIOTHH
IU(PPOBBIX JABOHHHUKOB.

CdopmupoBath 0011I€€ OMMCAHUE HHKSHEPHOTO PEIICHHUSI
(mepev4eHbp OCHOBHOTO W BCTIOMOTATEIEHOTO
JHEPreTHYECKOr0 000PYA0BaHUs, BBIOOP MPOTOKOJIOB U
pa3paboTka cxeMbl B3aUMOJICHCTBUS alMapaTHoil 1
IIPOrpaMMHOM 4acTel IpOEKTa.

Cdopmuporats odiiee onrcanue UT pemeHus (kak
OCYIIECTBIISCTCS yIPABICHNE SHEPTETUISCKUM
000pyZI0BaHHEM, KaK JIOJDKHO OCYIIECTBISTHCS
B3aMIMOJICHCTBYE U YIIPABIICHHUE IIPeIIaracMbIM
TEXHUYECKUM PEIICHUAEM.

Ob11ee onmucanre HOPMaTHBHO-TIPABOBBIX YCIIOBHUI COTIIACHO
nerctBytouieit HT/ u olieHKa TEXHUKO-PKOHOMHYECKHUX

3¢ (dekToB npeyiaraeMoil KOHIEHIMA TEXHUIECKOr0
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peleHus.
5. Pa3paboTka JOpOKHOW KapThl pean3aluy MPOCeKTa.

14.

Ornucanue

Ha panneni moment kommanuedn [IAO «Poccetm» paspabortana
KoHIenws nudpoBoli TpaHcHOpMaIUU I peanu3aliy [eleH u
3aJad  HalMOHaJIbHOM  mporpammbl  «lludpoBas  sKoHOMHKa
Poccuiickoii @enepanun». KoHuenuus coOOep)KUT ONMUCAaHUE 3anaad,
LEJIEBOW MOJIENTH, MCIOJNBb3YEMbIX TEXHOJIOTHH, a Takxke ps 3aaad,
cpemy KOTOPHIX OJHOW M3 KIIOUEBBIX 3a1ad sABIeTCS IHUdpoBas
TpaHchopMmanuss u ToBbimeHne 3¢dektuBHOCTH Kommanuu [1AO
«Poccerny, yIly4llleHHe XapaKTePUCTUK Ha/IeKHOCTU
JNEeKTpocHaOKeHns1  morpedOuteneii. B mpuopurere  Take
MOBBIILIEHHE JOCTYITHOCTH 3JIEKTPOCETEBOM HHQPACTPYKTYpBl H
IUBepcUdUKaIms On3Heca 3a CUeT JOTOTHUTEIBHBIX CEPBUCOB.

B pamkax ommcaHHON KOHLeNuuu paspaboTaHa meneBas MOZAETb,
KOTOpasl BKIIOYaeT B cebs oOecrneuyeHHe B3aUMOCBSI3H BCEX
WHGOPMALMOHHBIX LU(POBBIX IMOTOKOB, C TNPUMEHEHHWEM HOBBIX
MPOM3BOJCTBEHHBIX  TEXHOJOTHI;  00pa0OTKy  JaHHBIX  JUIA
OIIepaTHUBHO-TEXHOJIOTHUECKOT0 YIPABICHHS CETH U Tp.

Konuenuus npeanosiaraeTr BHeApeHUE MU(DPOBBIX TEXHOIOTUH B
OCHOBHBIC PabOUHe MPOIIECCHI CM. puC. 42,

OnepaTuBHO-TEXHONOTNYecKoe
M CUTyaunoHHoe ynpasneHue

Mpouecchl TexHonorum
s
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TexHonorunyeckoe
npucoeanHeHne

TexHu4eckoe obcnyxupaHme
1 PEKOHCTPYKUMA

WNHBeCTULMOHHas AeATeNbHOCTL

KanuTtanbHoe cTpouTenbeTeo
DUHaHCbl, 3KOHOMUKa, ByxyueT
3aKynoyHas AeATebHOCT

YnpasfieHne puckamu

Vnpaanel—me nepcoHanom

YnpaeneHwe cobCTBEHHOCTbIO

YnpasneHue
NPOM3BOACTBEHHbIMK aKTUBaMK

Noructuka

lNpaBoBoe obecneveHune

Peanusauus ycnyr

Pucynoxk 42 - BHeapenue 1u(poBbIX TEXHOJIOTHI B OCHOBHBIC
pabouue mporecchl COrfiacHO ONMMCAHHON KOHIICTIIIN
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Hcxons m3 onrcaHHBIX OCHOBHBIX MPHUHIIMIIOB M LEJIEBOW MOJETH H
ctparernn  1udpoBoit  Tpanchopmarmu  [IAO  «Poccetm».
[IpennokuTh KOHLEMIUIO TEXHUYECKOTO PEIICHUS MO BHEIPECHUIO
TEXHOJIOTHHA MU(PPOBEIX ITBOWHUKOB MpH IMU(POBON TpaHChHOopMaImm
TUMOBOM JIEMCTBYIOLIEW TOPOJACKOM 3JIEKTPUUYECKON NOACTaHUUU
10/04 xB nnm apyroro xiacca, 1Mo 3aIaHdI0 TPETIoIaBaTes.

YunuTbBaTh  CHEAYIOUINE MapaMeTphl  MOJICTAHIINH, CHCTEMBI
anekTpocHatxkenus u apyrux OKC:

- XapaKTEePUCTHUKH JEHCTBYIOIIETO AIEKTPOCHA0KEHUS THITIOBOH
TpaHC(HOPMATOPHOH MOJICTAHIIIH.

- Y4€T OCHOBHBLIX U PE3CPBHLIX HCTOYHUKOB 3J'ICKTpOCHa6)KeHI/I$l.

- TpeOoBaHUS K HAJEKHOCTH JJIEKTPOCHAOXKEHWS, CBEACHUS 00
YCTaHOBJICHHOM M PacyeTHOW MOIIHOCTU M CHUCTEMax ydeTa pacxoza
3JIEKTPO3HEPTUH B IOCIICABAPUIHOM peXHME (HapyLICHHs MUTaHHA
OT OJJHOTO M3 MCTOYHHKOB; 00ECIEUYECHUE SIIEKTPOIHEPrHel TOIDKHO
OBITD MIPEeaYyCMOTPEHO oT OCTaBIIEroCs HCTOYHHUKA
AIEKTPOCHAOKEHN ).

- Y4€CTb, 4YTO OCHOBHBLIMH HOTpC6I/ITCJ'DIMI/I QJICKTPOSHEPTHUU OT
MOJICTAHIIUM  SIBIISIOTCS:  CHCTEMBI  DJIEKTPOOCBEICHHS W
TEXHOJOTHYECKOe O0OpYNOBAHUE MAaJOH MOIIHOCTH, B TOM YHCIIC
npaueyHol, QurHecc-ieHTpa, O(HUCOB; CHIOBOTO 00OPYIOBaHHS
CHCTEM BCHTHIISAIMH, CHCTEMbI BOJOCHAOKEHHS W BOJOOTBE/ICHUS,
ANIEKTPONPUBOJIOB  BOPOT, CHUCTEM  3JIEKTPOOOOTrpeBa, CHCTEM
KOH/IMIIHOHUPOBAHUS, PO3CTOYHBIC CETH, CJIA0OTOYHBIC CHCTEMBI,
MPOTHBOTIOKAPHBIC CHUCTEMbI, KOMILJICKCHAs CHUCTeMa 0e30MacHOCTH
ATIC u BuneonabmoeHue (MK 110 33JaHUIO MIPETIOAaBaTeIs ).

- aBTOMATH3aLKs TTOICTAHLMH JOJDKHA OBITh MPEeIHA3HAUCHA KaK JUIS
ONTHMU3ALMHU PACXO0B Ha JIEKTPOCHAOKEHHE, TaK U JJIs
COTJIACOBAaHHOTO MEPEKIIFOUEHHS AllIIapaToOB 3alUThl, MOHUTOPUHIa
napamerpoB KO0, ydyera BO3MOKHOCTH IPUMEHEHUS THOPUIHOM
CXeMBbI 3JIeKTpocHa0xeHns ¢ BUD.

- NIpPEAyCMOTPETb OCHOBHBIE NPHUEMHHUKHM COOCTBEHHBIX HYXKI
MOACTAaHIMKM  (OTNEepaTHBHBIE IEMH, 3JIEKTPOABHUraTeld CHUCTEM
OXJIAK/EHUA TpaHC()OPMATOPOB, OCBELIEHUE, 3JIEKTPONOIOIPEB
KOMMyTaunoHHOH anmapatrypsl BH u mkadoB, ycraHOBNeHHBIX Ha
OTKPBITOM BO3AYX€, CBSI3b, CHTHAJIN3AIINS, CUCTEMA MOKaPOTYIIEHHS,
ciucTeMa TeleMEeXaHWKd M T.J. MOWHOCTh mnoTpedbuteneii CH
HEBEIIMKa, T03TOMY OHHM TpucoeamHsitotcss k cetn 380/220 B,
KOTOpAsk OJTy4aeT MUTAHUE OT MOHWKAIOIIUX TPAHCPOPMATOPOB.)

- ydecTb HEOOXOAMMYIO amnmapaTHyl0 4YacTb JJIsl peanu3aluu
TEXHOJOTMH HU(POBBIX JIBOMHWUKOB, a TaKKe INpUMEHEHHE
COBPEMEHHOH ammapaTypbl, MaTepHajoB U NMPHOOPOB ydeTa pacxona
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ANEKTPOIHEPTUHU M CUCTEMBI YIIPABIECHHUS JHEPTOMOTPEOICHNEM.

- MPOU3BECTH BHIOOP HEOOXOAUMOTO MPOTPAMMHOTO KOMIUIEKCA JIS
o0ecredyeHus MPOLEeCcCOB CTATUYECKOM U TWHAMUYECKOTO
MOJIETTUPOBAHIS, PACCMOTPETh BOBMOKHOCTb U I[EJIECO00Pa3HOCTh
MIPUMEHEHUS CUCTEM MOJICIIMPOBaHUS B pealbHOM BPEMEHHU.

- OTIHCaTh KOHIICTIIINIO YPOBHEH Mepeaur HHGOPMAIIH MEXITY
OTIepaToOpOM U MPOrPaMMHO-aIIapaTHBIM KOMIUIEKCOM, TAaKXKe
MOJyJIeH CBSI3U B peajabHOM BpeMmenu, P3A, u mp.

OnTuMalbHBIN pasMep IPynIs! 2-4 denoseka. TpyaroeMKOCTh
15. | YcinoBus BBIOMHEHUS p P TPy Py
J1A00PAaTOPHOTO MPAKTUKYyMa COCTaBIsieT 12 4acos.

- Omnucansl Bce NEPEUHUCICHHBIE TEXHOIOTUY, IPUBEIEH TEXHUIECKO-
SKOHOMHYECKHI aHANN3 pa3padOTaHHON KOHLENIHU, CHOPMHUPOBAHO
JIOTUYHOE M TIOCJENOBATENbHOE MPEACTABICHUH HHGOPMaLUU
TEXHUYECKOTO  pelleHusi, oOydvaromidecs  TOKa3blBalOT  BCE
[IEPEUNCIICHHBIE B 1. § 3HAaHWS U YMEHUS — OLleHKa «OTINYHOY;
- OnmcaHo OONBLIIMHCTBO NEPEUUCIICHHBIX TEXHOJIOTUH, MpPUBEAEH
TEXHUYECKO-IKOHOMUYECKUH aHaln3 pa3pa0O0TaHHOW KOHIEMIINH,
chOpMHPOBAaHO JIOTMYHOE M IOCIEIOBAaTEIbHOE NPEACTaBICHUH
WHPOPMALIMM TEXHUUYECKOTO PElIeHHs, 00ydarolmuecs MOKa3bIBaloT
OONBIIMHCTBO OINHMCAHHBIX B 1. § 3HAHUH M YMEHHH — OIICHKa
«Xopowoy;
16. | © N - Onucana TOJIBKO 4YacTb M3 TEPEUHCICHHBIX TEXHOJIOTHH,
' DITEPHIL OieHEH TEXHUYECKO-?KOHOMUYECKOr0 aHaju3a HE IMPOU3BEAEHO, JHUO0 OH
HEKOPPEKTHBIH, cpOpMUPOBAHO  HEMOJHOE  JIOTHYHOE U
MOCJIEIOBATENIbHOE  MPE/ICTaBIeHHEe HH(DOPMALMHM TEXHUYECKOTO
peeHus, oOyyaromuecs MOKa3blBalOT TOJIBKO YacTh ONUCAHHBIX B II.
8 3HaHU# 1 yMEHHUH — OIIeHKa «Y IOBIETBOPUTEIHHOY;
- He ommcano OONBIIMHCTBO W3 TIEPEUUCICHHBIX TEXHOJIOTHH,
TEXHUYECKO-IKOHOMHYECKOTO aHanu3a HE IIPOU3BEJIEHO,
C(OPMHPOBAHO  HEMOJHOE JIOTMYHOE M  HENOCJIeN0BaTeIbHOE
npeacTaBieHue  HMHGOPMALUM  TEXHHYECKOIO  DEILICHUS WM
TEXHUYECKOE pEIIeHHE HE II0JIydeHO, OOydaroIuecs MOKa3bIBAalOT
OTCYTCTBHE ONHCAaHHBIX B M. § 3HAHUM M YMEHHH — OLEHKA «HE
YIOBJIETBOPUTEIBHO.

O:xupaemplii pe3yJibTaT

1. Onucanue yacTeil MPOeKTa M0 MOACPHU3ALNHN IEKTPUUECKON NOJICTAaHIIMM U BHEAPEHUS
TEXHOJIOTUH LIU(PPOBBIX IBOMHUKOB (CPOPMUPOBAHO 0O0OIIEHHOE TEXHUUECKOE 3aJaHHe).

2. Konnenuuss uHXeHepHOro pemeHus (CGOpMHpPOBAH TMEpPEeYeHb OCHOBHOIO U
BCIIOMOTaTeIbHOTO 3HEPreTUYecKoro o0OOpYyJOBaHMs,  ONKMCAaHA CXeMa B3aUMOJEHCTBUS
annapaTHOM U MPOrpaMMHOM 4acTel MPOEKTa).

3. Bei6op cymectBytomero 10 u UT pemenus (B kKakoM MpPOrpaMMHOM oOecHedeHue
pean3yloTcs OCTaBIEHHbBIE 33/1a4H, KAKUMHU (DYHKLIHSIMU JTOJIKHO OHO)
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4.

OOmiee omnmcaHue HOPMATHBHO-TIPABOBBIX YCIOBH corjacHo aedctByromer HT/[ u

OL€CHKa TCEXHHUKO-DKOHOMHWYECCKUX 3(1)(1)CKTOB npennaraeMoﬁ KOHICIIOHUN TEXHHYCCKOI'O

peLieHus.

MeToauuecKkue PEeKOMEHIAUHU AJIA NpenoaaBare’is o NpuMEeHECHUIO

[Tpu 06cykIeHnn pereHus:
[TpennoxuTh 0OydYarOUMCS AOIMOJHUTENbHBIE MaTepUalbl B 3aBUCHUMOCTH OT
YpOBHSL TIOJATOTOBKH — 00J€€ TEXHHUYECKOro WM O0Ile O03HAKOMUTEIHLHOTO
XapakTepa.
[TpoBecTu ¢ 00yJarOIMMMHKCS AUCKYCCUIO 00 OTIUYHUU CYIIECTBYIOLIUX PELICHHIX
B 00J1aCTH MPOrPaMMHOTO o0ecreueHus Ais peanusaunu Texnonoruu [J1.

[IpoBectn ¢ 0OOydYalOIMUMHUCA JHUCKYCCUIO OO0 OTJIMYMU  CYIIECTBYIOIINX
TEXHUYECKUX pElIeHuH B O00JIaCTH TEXHUYECKUX peUIeHHs U ypOBHEH
aBTOMATHU3allMU TMOJCTAHIMH ¥ TMPUMEHEHUS HA HHUX HOBBIX TEXHOJIOTUH
MHTEPHETAa YHEPTUU.

OOpaTuTh BHUMaHUE Ha IIEJIEBYIO ayIUTOPUIO — PA3TIMYHBIX IPYIN HOoTpeduTesnei
SHEPruu, UX HMHTEPEcCOB U MOTpeOHOocTell kakue GyHKuuu TtexHomoruu L]
JNEACTBUTEIILHO HEOOXOJMMBI, a KaKH€ TOJBKO OKAXYTCA JOMOJHUTEIHHOU
(buHAHCOBOW HArpy3KOM MPU MOJEPHU3AIMNHU MTOICTAHIUH.

[Tpu npoBepke 1 OLIEHKE BApUAHTOB PEIICHHUS:

OueHuBaTh  KOMIUIEKCHOCTh — MPEAJIAraéMOro  pEHICHUsT 10  BHEIPEHUIO
texnosioruu 1[/] Ha moacTaHuMu, KOTOpPOE JOJKHO BKIIOYATH B CEOSI TOMHMO
uHkeHepHbix M MT acnekToB, Takke OIEHKY SKOHOMHMYECKOTO 3(deKkra oT
WCIIOJIb30BaHMUS.

OrneHuBaTh TMPUBIEKATEIBHOCTL CHOPMUPOBAHHOW KOHIECIIIUU JIJIT  Pa3HBIX
rpynn noTpeduTenell ¢ MO3UIUU [IEHHOCTH U CTOMMOCTH BHEJIPEHHS TEXHOJIOTHH
IIJI Ha BCeM >KM3HEHHOM ITUKJIC MOJICTAHIINY.

CrpykTypa u dhopma oTdera 0 1adopaTopHoOii padbore:

Hazpanne y‘IC6HOI‘O 3aBCACHUA

KA®EJIPA No
OTYET
3AILMIIEH C OLIEHKOI
[IPEITOJIABATEJIb
JAOJDKHOCTD, Y4. CTCIICHb, 3BaHUC IIoAIINCh, JaTa HWHHUIIHUAJIbI, (I)aMI/IJ'II/Iﬂ

OTYET ITO JIABOPATOPHOU PAFOTE
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1o kypcy: LIM®POBBLIE JIBOMHUKU B SJIEKTPOSHEPTETHUKE

PABOTY BbIITOJIHNII
CTYJEHT I'P. Ne

noAIMuCh, Jara HWHHIUAJIbI, q)aMI/IJ'lI/IH

Cankr-IlerepOypr 20

Coneprkanue oTyeTa:

Conep:xanue oTyeTa

Hean pa6oTsI:

3agaunm:

Teoperuyeckue cBeieHUs

B oryere mo maGopatopHoii paboTe 00s3aT€TBHO JODKHBI OBITH YKa3aHbl TEOPETHUYECKUE
CBEJICHMsI, HEOOXOJAMMBIE /Il BBITIONHEHUS J1a00paTopHOl paboThl, B TOM YHWCIE IaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMTOJTHSIIACH paboTa.
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PacyerHo-rpajpuyeckas 4acrb
B Hauane yka3bIBalOTCSl HICXOJIHBIE IaHHBIE, pacUeThl, rpauuecKue MOCTPOCHMSL.
BriBoabI

Otyer mo abopaTopHOi paboTe 00s3aTETBHO JOJDKEH COJEPKATh BHIBOJBI IO Ja0OPaTOPHOM
paboTe, B KOTOPOW JOJKHBI OTPAXKaThbCsl (PaKThI JOCTHIKEHHS LIEIIH.

CnuCcoK UCIOJIb3YeMOH JIUTEepaTypbl

Crincok ucnonb3yemoit aureparypsl opopmisiercss B coorBerctBuu ¢ 'OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnmuorpaduueckoe onucanue. O6mue TpeOOBaHMUS W MpaBHUIIA
COCTaBJICHUSI.

TpeboBanusa k 0hOpMIIEHHIO OTYETA O JITabopaTopHOoN padbore

IIpaBuna oopmiienus oryera
1. O0mue TpedGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
pabote. CtpykTypa U mpaBmiia opopmIIeHHs OTYET MO JlabopaTopHOU pabote odopmisercs
JTFOOBIM MEYaTHBIM CIIOCOOOM Ha OIHOH cTOpOoHE JucTa Oernoii Oymaru ¢opmara A4.

1.2.B otuere mno nabGopatopHoil pabore nomyckaercs wuHTepBan 1.0 u 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHoiu cTpoku 1.0.

1.3. lIgeT mpudra 10KEH OBITH YSPHBIM.
2. Hymepamnusi cTpaHuil 0TYeTa

2.1. Ctpanunpsl oT4era cleAyeT HyMepoBaTh apaOCKkumu uudpamu, coOoasi CKBO3HYIO
HYMEpAIHUIO 110 BCEMY TEKCTY oTdeTa. Homep cTpaHHMIIBI IPOCTABISIETCS B HA3Y KaXKAOTO JIUCTA
0 LIEHTPY.

2.2. TuTynbHBIN JIUCT BKIIOYAETCSA B OOIIYI0O HyMEpAaIlHMIO CTpaHull otyeTa. Homep cTpanuiibsl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIAETCS.

3. HyMepaunﬂ Pa3ae/ioB U moJipa3jacjioB oTuyeTa

3.1. Paznensl JODKHBI MUMETh NMOPSJKOBBIE HOMEpa B Ipejeiax BCero oTueTa, 0003HaueHHbIE
apabckumu nupamu.

3.2. Paznmensl MoryT ObITh pa3OUTHI Ha MofApa3aensl. Hymepalius moapasienoB COCTaBIsSETCS U3
HOMEpa pasziena W TMojapaszfena, 0003HAYeHHOTO uepe3 TOuKy, Hampumep, «1.1.». B konme
Ha3BaHUs Pa3/IeoB U MOAPA3AEIIOB TOUKA HE CTABUTCA.

4. LamocTpanuu

4.1. InnrocTpallii  TIOJMUCHIBAIOTCS  CHU3Y apaOCKuMu IdpamMu depe3 MpoOen moclie
cioBa «PUCYHOK» 1 UMEIOT JHOO CKBO3HYIO HYMEpAIHio, THOO HyMEpaluio B COOTBETCTBUU C
paszzenaMu oT4yeTa.
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4.2. Bce wumocTpauuu (pUCYHKH) TOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMu  4epe3  Tupe, Hanpumep, «Pucynoxk 1 — CrpykrypHas cxema
01HOKOHTYpHOH CAP».

4.3. Ilopnucu Bcex WILTIOCTPALIMK BEIPAaBHUBAIOTCS 110 LEHTPY CTPOKH.
5. I'papuxnu

5.1. I'padpukn mowkHBI OBITH YeTKUMU. [Ipu opopmieHun rpadukoB HEOOXOAUMO YKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH M CaMUX I'paHKOB.

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

6. TadauubI

6.1.B otruere mo naboparopHOii paboTe PEKOMEHIyeTCsS CKBO3HAas  HyMepalus
tabmuil. JlomyckaeTcsi HyMmepanusi TabiuI] B mpejeiax pasziena ordera. B atom ciyuae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3jieiia U MOPSIKOBOr0 HOMEpa TaOJIMIIbI, Pa3aeeHHBIX TOYKOM.

6.2. Tabnuiel HyMepyrOTCs apaOCKUMU [UPPAMU.

6.3. Hymepauusi TabGaui mpou3BOAUTCS cO ciaoBoM «Tabnuia» 6e3 3Haka «Noy, Hampumep,
«Tabnuma 1».

6.5.4. Kaxxnas tabnuma J0DKHA UMETh Ha3BaHUE, KOTOPOE CJENyeT MOMeIaTh HaJ TaOIuIeH
cieBa Oe3 a03aIHOro OTCTYIA B O/IHY CTPOKY C €€ HOMEPOM 4epes3 THpe.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE INpENoaaBatrelis, HO 06e3 ero HemocpeACTBEHHOIO
y4acTusl.

B mnpouecce BBIMOJHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3alUU NpUOOpETaeMbIX 3HAHWH, 00eCreyrBaeT BBICOKHM
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMM  CAMOCTOSATENIbHYIO  paloTy
00yYaromuxcs ABJISIOTCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCIUILIIMHE.

11.4. MeTtoauueckre yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTICBaEMOCTH

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00ydJaronumxcs, OCyIIeCTBISIEMOTO B TEUCHHE CEMECTpa C IIEJIbI0 OICHUBAHUS XO0Jia OCBOCHUS
JUACIIUILINHEL.

CucreMa OIEHOK IPH IPOBEICHUU IMPOMEKYTOYHOW aTTECTAIMU OCYIISCTBIIACTCS B
COOTBeTCTBUU ¢ TpeboBanusMu [lonoxeHnit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
pPOMEXYTOUHOM artectauuu cTyAeHToB ['YAII, oOydarommxcs 1Mo mnporpamMmbl BBICHIETO
obOpazoBanus» u «O MOAYIHHO-PEUTUHIOBONM CHCTEME OIICHKH KadecTBa ydeOHOW paboTh
cTyneHToB B ['YAIDy.
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OneHnBaHUE TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH OIICHMBAETCS IO CHCTEME 3a4er/ He
3ayeT. [lomokUTENbHBIA pe3yNbTaT TEKYLIEro KOHTPOJS YCHEBAEMOCTU JaeT CTYACHTY
JIOTIOTHUTEIIHHBINA OAJLT P MPOBEACHUN ITPOMEKYTOUHOM aTTECTAIIHH.

11.5. Meroauueckue ykazaHus JUJIsi OOYyYarOIIMXCS MO MPOXO0XKICHUIO MPOMEKYTOUHOM
aTTecTauuu

[Ipomexxyrounass  arrectansi  OOydyaromIMXCsl — MpPEJyCMaTpuUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
U3y4YeHHs BCeH AMCUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOSTEILHOM pabOThI, CIOCOOHOCTH
INPUMEHATh UX JJIs pEUIeHUs MPAKTHUYECKUX 3a1ad. JK3aMEH, Kak IMpPaBWIO, MPOBOJUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAllMOHHOM OLEHKOW «OTIUYHOM,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

[IpomexxyTounasi arrectanus MpoOBOAUTCS B (opme audQepeHIMPOBAHHOTO 3ayeTa.
3aueTr mnpoBOAUTCS B YCTHOW ¢opme 1o OwineraM B BUAE IMOATOTOBKM U HU3JIOKEHUS
pa3BEépHYyTOTO OTBETa. Bpems Ha MoATroTOBKY oTBeTa - 30 MUHYT.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTECTallMd OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu llonoxkenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydaromuxcss 1mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa yueOHOW paboTh
crynentoB B 'Y AIy.

[IpomexxyTouHast arrecTtalsi OLIEHMBAETCA IO pe3yibTaTaM TEKYILIEro KOHTPOJS
yCIIEBaeMOCTH. OK3aMEH MpPOBOIUTCS B yCTHOH (opMe mo Owmieram, INpencTaBICHHBIM B
tabnuue 15. B cioyyae, ecinu CTyIEHT MO yBaKUTEJIBHON MPUYMHE HE BBIMOJHUI TpeOOBaHUS
TEKYIIEro KOHTPOJIS, €My MPEIOCTaBIsAETCS BO3MOXKHOCTB CHaTh 3aJ0JDKEHHOCTH 11O
nponyuieHHbIM TeMaMm. dopma npoBeieHrs MPOMEXKYTOYHOM aTTeCTallud — MUCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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