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AHHOTaNINA

JucturumHa «L{udpoBsie ABOWHUKHN B JIEKTPOIHEPTETHKEY» BXOJUT B 00pa30BaATEIbHYIO
IpOrpaMMy BBICHIET0 00pa30BaHMs — IPOrpaMMy MarucTpaTyphl [0 HANIPABIECHUIO OArOTOBKH/
cnenquanbHocT  13.04.02  «OnekTposHepreTuka U AJIEKTPOTEXHUKA»  HaIpPaBIEHHOCTU
«MeHeKMEHT B JIeKTpodHepreTukey. Jluciumimna peanusyercs kaheapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

VK-2 «CnocobeH ynpaBiaTh IPOEKTOM Ha BCEX ATAIAX €ro )KU3HEHHOIO IIUKIIa»

IK-1 «CrocoOHOCTh ~ CaMOCTOSITENIBHO ~ OCYIIECTBJIATH  HCCIIEI0BATEIbCKYIO
JEATEIIBHOCTD, AaHAIU3UPOBATh U NPEACTABIIATh PE3YyIbTAThl HAYYHBIX MCCIIETOBAHUIN»

I1IK-2 «cnocobeH pa3pabarbiBaTh M OOOCHOBBIBATH IMPOEKTHBIC PEIICHHS B 00JacTh
po¢eCCHOHATIBHOM 1A TETbHOCTI

I[IK-3  «cnocoOeH  NPUMEHATh  TEXHOJIOTUM  IUGPPOBBIX  JIBOWHUKOB IS
MH(POPMALIMOHHOTO MOJIETTMPOBAHUS 00BEKTOB MPO(HECCHOHAIBHON JESITEIbHOCTH. »

CopepxaHue IUCHUIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C TEXHOJOTUSIMU
MH(POPMALMOHHOTO U KOMIIBIOTEPHOI'O MOAEIUPOBAHUS M TEXHOJOIMH LIU(PPOBBIX JBOWHUKOB B
AIIEKTPOIHEPIE€TUKE.

[IpenonaBanre TUCHMIUIMHBI IpelycMaTpUBaeT clieayromue (OopMbl OpraHU3aLuu
y4eOHOrO TIpolecca: Jgekyuu, J1abopamopHvie pabomvl, camMocmosmenvHas paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOUIME BBl KOHTPOJSA: TEKYIIHUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX enuHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusl JUCHUTUIMHBI

OcBoeHne OOYYaIOUUMUCS TEOPETUYECKUX M MPAKTUYECKHMX HABBIKOB MPUMEHEHUS
TeXHOJOTHI U@PpoBbIX ABOMHUKOB (L[/]) 31ekTposHepreTHuecKkux 00BEKTOB, OIEHKU BIUSHUS
SKOHOMHMYECKUX (DaKTOPOB, CHIDKEHHUS CeOECTOMMOCTH, KadecTBa U CPOKOB pa3paboTKu
UH(POPMALMOHHBIX MOJIeIe 00BEKTOB MPOPECCUOHATIBHOM 1S TETbHOCTH.

Hucnumimna dopMupyer y oOydaromuxcsl HpeicTaBieHrne O IUGPOBBIX HHPOPMAIIMOHHBIX
MOJIEIISAIX, CIIOCO0AaX MOBBIMIEHUS MX TEXHOJOTUYHOCTH, @ TAKXKE MOBBIMICHUS HAISKHOCTH U
3¢ (peKTUBHOCTH FKCIUTyaTallMi 0ObEKTOB NPOhECCUOHATLHOM NEATEIbHOCTH.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (nanee —
OIl1 BO).

1.3. IlepeueHb IMIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbraTe u3ydeHUs AMCHUUILIMHBI OOYYAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Kon u HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
HaWMEHOBAHHE
KOMIICTCHITHH KOMTICTCHITHH
KOMIIETEHIINH
YK-2 Cnocoben
VK-2.B.2 BnaseTh HaBbIKaMU PELICHUS
YHuBepcalbHbIC VIIPABISATH TPOSKTOM
npodecCHOHANBHBIX 3324 B YCIOBUIX
KOMIIETEHITHH Ha BCEX ATamax ero
¢ poBU3aIK 00IIeCTBA
YKU3HEHHOTO ITMKJIA
ITIK-1 Crnoco6nocts | [IK-1.J1.2 caMOCTOSTEIHHO BBIIOIHSICT
CaMOCTOSITEJIBHO WCCJICIOBAHMS M CO3/]TaCT MaTeMaTHICCKIEC
OCYIIECTBIISATh MoJieJIH 00BbEKTOB MPOo(dhecCHOHANBHOM
HCCJIEI0BATENIbCK eSTEIIbHOCTH
[Tpodeccuonanpubie A yioo A
S —. JESITENIbHOCTb, [TK-1./1.6 pemaet npodeccruoHanbHbIe 3a1a4n
AHATM3UPOBATH U MIPETUKTUBHOTO ¥ AaHAJTUTHYECKOTO THIIA C
MIPEJICTaBIISITh MIPUMEHEHUEM TEXHOJIOTUI UCKYCCTBEHHOTO
Pe3yNbTaThl HAYYHBIX | HHTEJUICKTA U OONBINNX JAHHBIX B 00JIACTH
HCCJICTIOBAHHM AIIEKTPOIHEPTETUKH
[1K-2 criocoben
pa3pabaTsIBaTh U
000CHOBBIBAThH [TK-2./1.3 ucnonb3yeT nporpaMMHbIE TTPOTYKThI
[TpodeccronanbHbIe A yeT 1porp POAYK
N MPOEKTHBIE PEIICHUs | JUIS pacueTa ¥ MPOEKTUPOBAHUS OOBEKTOB
B o0Jyiactu PO ECCHOHAIBHON e TENHHOCTH
npodeccuoHaNbHOM
JIESITSIIBHOCTH
[K-3.1.1 popmupyer kitaccupuuupoBaHH
I1K-3 criocoben /.1 gopumpy uiup o
0a3y TaHHBIX O COCTOSTHUH
MPUMEHSITh
AIIEKTPOIHEPTETUUECKUX OOBEKTOB U CHCTEM IS
TEXHOJIOTHH N
MOCTPOCHUS WH()OPMAITMOHHBIX MOJICIICH
U (POBBIX
o [TK-3./1.2 ucnomab3yeT TEXHOIOTHH UPPOBBIX
[Ipodeccuonanbabie | TBOWHUKOB JJIS .
JTIBOMHUKOB JIJISl MOJISITUPOBAHHSI PAOOTHI
KOMIIETSHIINH UH(OPMAIMOHHOTO
AIIEKTPOIHEPTETUYECKUX OOBEKTOB U CHCTEM
MOACTHPOBAHHA ITK-3.J1.4 ucrons3yeT METOABI pa3paboOTKH
00BEKTOB o y pasp
. | OpUTHHATBHBIX AITOPUTMOB U IPOTPAMMHBIX
npo¢eCCHOHATBHON .
pEIICHUH C HCIIOTb30BAHHEM COBPEMEHHBIX
JESITEIIbHOCTH. .
TEXHOJIOTHI
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2. Mecro nucuuminHsl B cTpykType OI1

JucnurmuHa MoxkeT 6a3upoBaThCs Ha 3HAHHAX, paHEe TPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— «udposas penelinagd 3anra 1 aBTOMATHKAY,

— «HMHTeIEKTYaIbHBIE CUCTEMBI DJIEKTPOCHA0KEHNS Y,
«IlepexoJHBIC TPOIIECCHI B DJICKTPUUYCCKMX CHCTEMAX .
3HaHUs, TOJIYYECHHbIE MPU M3YyYCHUM MaTephaia JaHHOW UCIUIUIMHBI, UMEIOT KakK
CaMOCTOATEJIbHOE 3HA4Y€HWE, TaK W BCHOMOTATEIBHOE HCIIOJIb30BAHUE MPU IPOXOKICHUU
MIPOM3BOJICTBEHHOHN TMPEIIUILIOMHON MPAKTUKHA M TIOJITOTOBKE BBITYCKHON KBaTM(UKAITMOHHON
paboThl, U U3YUYEHUH JIPYTUX JUCIUIUINH:

— «Kubepduznueckue CUCTEMBI U TEXHOIOTHN),

— «CoIpoBoXKACHHE KU3HCHHOIO ITUKIA 3ICKTPOIHEPICTUUCCKON IPOAYKIIFI .

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI 1O AUCIUILIHHE (M pacrpeeCHUe 3TOM TPYJAOEMKOCTH TI0 CeMeCTpam) IPeACTaBICHbI B
Tadimue 2.

Tabmuua 2 — O0beM U TPYIOEMKOCTh TUCIUILITMHBI

TpynoemMkocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmup OuCyUnJIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 25 25
AyoumopHhuie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nexuun (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3anstus  (113),
(gac)
naboparopusie paboTsl (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (4ac)
sK3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (Jac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, udd. 3auy, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nensl, TeMbl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEIECHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pa3penbl, TeMbl THCIMILTAHBL e | 113 (C3)| - JIP KI1 CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 3
Paznen 1. OCHOBBI IPUMEHEHHSI TEXHOJIOTHIA
1IU(POBBIX ABOWHUKOB B 3JICKTPOIHEPIeTHKE 2 8




Tema 1.1 IToHsaTHsA TUPPOBOTO IBOMHKUKA U
WH(GOPMAITMOHHOTO MOJICIIMPOBAHUS B
AIIEKTPOIHEPTETHKE.

Tema 1.2 HopMaTuBHas JOKyMEHTALIHS B
npeamertHoit oonactu. [OCT P 57700.37-2021
«Iudpossle aBOitHUKN M3meaui» 1 [Iporokonr MOK
61850.

Tema 1.3 Onmcanue NpUHINATIOB HHGOPMAIIIOHHOTO
MozenupoBanus. [loHarue agekBaTHOCTH U
BEepU(PUKAIIUN MOJICITH.

Tema 1.4 ITpumepb! UG POBBIX TBOHHHUKOB B
aTOMHOU, TEIJIOBOM U DJIIEKTPUUYECKOU OTPaCIIsX.
IIpumeps! THPPOBBIX TBOMHUKOB B TIPOHU3BOJICTBE.

Tewma 1.5 [IpuMeHeHE CKBO3HBIX UM POBBIX
TEXHOJIOTHH TIPH CO3TaHUH ITH(DPOBBIX IBOWHUKOB:
Al, BlockChain, loT.

Paznen 2. PazpaboTtka nudpoBbIX 1 HHPOPMAITHOHHBIX
MOJIeJIel SIEeKTPOIHEPreTHIECKUX 00BEKTOB

Tewma 2.1 Ludpossie cpepl pa3paboTKu
MH()OPMAIMOHHBIX U MaTEMaTHYECKUX MOJeIeH
ANEKTPOIHEPTETHYCCKUX OOBEKTOB.

Tewma 2.2 IIpuHIUIIBI UCTIONB30BAHUS
MaTeMaTHYECKUX MOJIENeH Ipu paboTe ¢
SHEPreTHYECKUMHU 00bEKTaMU. AKTYaJIbHOCTh U
popaboTKa MPOOIIEMHBIX BOIIPOCOB.

Tewma 2.3 Pab6ota I1O SimInTech. CsoiicTBa 610KOB.

Tewma 2.4 PazpaboTka 3JeKTPUIECKON CXEMEI.
[TapameTpsl pacuéra. MoaenupoBaHue U OpOBEpKa
paboTocrocoOHOCTH. ba3a JaHHBIX CUTHAJIOB
CHUCTEMBI.

Tema 2.5 CucteMbl aBTOMaTHIECKOTO BBOJIA PE3EpBa

(ABP). TumnoBblie cXeMbl ¥ IPUHIIHAIT PAOOTEHI.

Tewma 2.6 Pazpaborka moznenu ABP B pamkax cucrem
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS. ANTOPUTMBI
YIOPABICHUS SHEPIeTUUECKON cucteMoil. Moaenu
EKTPOIHEPTETUUECKUX OOBEKTOB.

I'paduueckoe oTOOpaskeHHE BBIXOAHBIX 3HAYCHUH.
Tewma 2.7 LludppoBoii AMeKTpUIeCKHiA TPUBO/.

VYpasnenue, CTpyKTypHbIE MOJEIH.

AHanu3 yCTOMYMBOCTH U KaUeCTBa.

MeTto/ cuHTE3a IUPPOBBIX IPUBOJIOB.

Ileprox kBaHTOBAHUS HETIPEPHIBHBIX CUTHAJIOB.

16
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Paznen 3. MeTop! opraHu3aiyy IpoOU3BOICTBEHHBIX
MPOLIECCOB Ha 3IEKTPOIHEPreTUIECKUX 00BEKTax
Tewma 3.1 Uuatepdetic! IUPOBLIX TBOHHUKOB.

Tema 3.2 MicKycCTBEHHBIH MHTEIUIEKT JUI PELLIEHUS
3a/1a4 ONTHUMH3AIHH.

Tema 3.3 MamunaHOe 00y4eHHE B TEXHOIOTHAX
IUQPOBBIX ABOHHHUKOB JUISI AJIEKTPOIHEPIEeTUIECKUX
o0bexToB U ACVYIL

OcHOBHBIE TPOOIEMBI MAITTHHOTO O0YYEeHHS MTPH
pabote ¢ Hu(POBHIM TBOVHUKAMH.

12

12




Paznen 4. AHanu3 DaHHBIX PEKUMOB padOTHI DD
00BEKTOB

IIpumenenne mPOBBIX TBOWHUKOB Ha D3 00BEKTaX
Tema 4.1CucteMsI CBSI3U Ha MOACTAHIUIX U
TpeOOBaHUS K CBSI3U JUIS PYHKIUH 1 MOJAEICH
yerpoiicts cornacHo [OCT P MOK 61850-5-2011.
Tewma 4.2 ®opmupoBanue 0a3 TaHHBIX B
AIIEKTPOIHEPTETHUECKUX CUCTEMAX. 5 6 15

Tewma 4.3 Ilapcunar ganasix. Hactpoiika cpem mist
00pabOTKM TaHHBIX.

Tema 4.4 OcHOBBI MOCTAHOBKH 3aJa9H JJI CO3TaHU
u¢pOBOTO BOMHKMKA. AHAINU3 PAOOTHI CUCTEMBI
MAaIIMHHOTO 00y4eHus mudposoro neoitanka ACYIL
Tema 4.5 ITocTpocHHE B aHATN3 YHEPTETHICCKUX

xapaktepucTuk. CocTaBieHHe CTPYKTYpPBI MOJIETH H
aHaJN3 BBIXOJHBIX PE3yJIbTATOB.

Hroro B cemecTpe: 17 34 57

Hroro 17 0 34 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3ac/IOB U TEM JICKIITHOHHbBIX 3aHATUMN

1 OCHOBBI IPUMEHEHUS! TEXHOJIOTHH U(PPOBBIX IBOMHUKOB B JIEKTPOIHEPTETUKE
Tewma 1.1 [ToHsATHS TUPPOBOTO TBOWHUKA U UHPOPMAITHOHHOTO MOJICIIMPOBAHHUS B
IEKTPOIHEPIETHKE.

Tewma 1.2 HopmaruBras nokymeHTanus B npeameTtaoit oomnactu. FOCT P 57700.37-
2021 «udpossie aBoitaukn n3aenuit» u [Iporokon MOK 61850.

Tema 1.3 Onucanne npuHIMNIOB HHPOPMALMOHHOTO MoJiesupoBanus. [lonstue
a/IeKBaTHOCTH U BEpUPHKAIINU MOJICIIH.

Tewma 1.4 ITpumeps! UPOBBIX TBOWHUKOB B AaTOMHOM, TETTOBON U 3JEKTPHUIECKON
orpacisix. [Ipumeps HudpoBHIX ABOMHUKOB B IPOU3BOCTBE.

Tewma 1.5 [IpumeHeHUe CKBO3HBIX ITUPPOBBIX TEXHOJIOTHH MTPH CO3JIAaHAN TTH(DPOBBIX
neoiHnkoB: Al, BlockChain, IoT.

2 Pa3pabotka nudpoBbIX 1 HHPOPMALTMOHHBIX MOJEIIEH AEKTPOIHEPIeTHIECKUX
00BEKTOB

Tema 2.1 Lludpossie cpeap! pa3padOTKH HHPOPMALMOHHBIX U MATEMAaTHIECKUX
MOJCIICH IEKTPOIHEPTETUICCKUX OOHEKTOB.

Tewma 2.2 [TpuHIMITEL KCTIONB30BAHKS MaTEMATUIECKUX MOJEINEeH mpu paboTe ¢
SHEPTETHUECKUMH 00bEKTaMU. AKTyaJTbHOCTE M TIPOPA0OTKa IPOOIIEMHBIX BOIIPOCOB.
Tema 2.3 Pabora I10 SimInTech. CsoiicTa 610K0B.

Tema 2.4 Pa3zpabotka 3nekrpuueckoil cxemsl. [lapamerpsl pacuéra. MonenupoBanne
Y TIpoBepKa paboTocrocoOHOCTH. baza JaHHBIX CUTHAJIOB CHCTEMBI.

Tema 2.5 CucteMsl aBTOMaTH4ecKoro BBoja pesepsa(ABP). Tumossle cxeMsl u
MIPUHLIUT pabOTHI.




AIIEKTPOIHEPTETHIECKUX OOBEKTOB.

I'paduaeckoe oToOpaskeHHE BRIXOIHBIX 3HAUYCHU.
Tewma 2.7 LludppoBoii 2IeKTPUICSCKHIA TTPUBO/I,.

YmpasneHnue, CTpyKTypHBIE MOJIEIH.
AHanu3 yCTOMYUBOCTH U Ka4eCTBa.

Merton cuHTe3a UG POBBIX TPHUBOJIOB.
Ilepron KBaHTOBaHMS HETIPEPHIBHBIX CUTHAJIOB.

Tema 2.6 Pazpabotka monenmu ABP B paMkax cCTeM aBTOMaTH3HPOBAHHOTO
MPOEKTUPOBaHUS. AJITOPUTMBI YIIPABJICHUS YHEPreTHIECKON crucTeMoit. Mosenu

0o0BeKTax

IBOMHUKAMHU.

Tema 3.1 UuTepdeiics! mudpoBBIX TBOWHUKOB.
Tema 3.2 MickycCTBEHHBINM MHTEIUICKT IS PEIICHUS 3a/1a4 ONTHMHU3AIINY.

Tewma 3.3 MammHHOE 00y4YeHHE B TEXHOJIOTHUAX MU(POBBIX TBOWHUKOB IS
3NeKTpodHepreTudeckux 00bekToB 1 ACVII.
OcHOBHBIE TPOOJIEMBI MAIIMHHOTO 00Yy4eHUsI ITPH paboTe ¢ IHU(POBBIM

MeTo/1p1 OpraHU3auy IPON3BOICTBEHHBIX MPOIIECCOB HA AIIEKTPOIHEPTETHIECKIX

AHanu3 NaHHBIX PEKUMOB paboThl O3 00BEKTOB
[Tpumenenune nuppPOBBHIX ABOHHUKOB Ha DD 00bEKTaX

CTPYKTYPbI MOJCJIN U aHAJIN3 BBIXOAHBIX PE3YJILTATOB.

Tewma 4.1CucteMsbl CBS3H Ha MOACTAHIIUAX U TPSOOBaHUS K CBS3U IS (DYHKITHHA U
Mozedeit ycrpoiicts corytacHo TOCT P MBK 61850-5-2011.

Tewma 4.2 ®opmupoBanne 6a3 JaHHBIX B AIEKTPOIHEPTETHUSCKUX CUCTEMAX.
Tewma 4.3 INapcunr nannaeix. Hactpotika cpen st o0paOOTKH JaHHBIX.

Tewma 4.4 OCHOBBI IOCTAHOBKY 3319y IS CO3/IaHUS MU(PPOBOTO ABOWHUKA. AHAIH3
paboThl cCUCTEMBI MAIIMHHOTO 00y4eHus nuppoBoro aoitanka ACYIL
Tewma 4.5 ITocTpoeHue U aHaNN3 YPHEPTrETUUECKUX XapakTepucTUK. CocTaBlieHHE

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTHUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

M3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(uac) JIUHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHSATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoemMKOCTh, | IPAaKTUYECKOU | pa3zeia
HaumenoBanue 1a60paTopHBIX paboT PyA - | TP pasi
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 3
1 | Uzyuenue uu¢ppoBoro 1BoMHMKA ’ 4 ‘ 4 ’ 2




nH(POPMAIIMOHHOM MOJIENH Ipoliecca
PCOCTATHOI'O ITYCKa ABUTAaTCIISA IOCTOAHHOT'O
TOKa

[udposas cuctema aBTOMaTHIECKOTO
peryIupoBaHUs YHEPTETUUECKOr0 00BEKTa

[Tpumenenne UGPOBBIX JBOWHUKOB HA
JIEKTPOIHEPIeTUYECKUX 00BEKTaX

4 | CucreMa aBTOMaTHYECKOI'O BBOJIa pe3epBa 4 4 2

JlabGopaTopHbiii ipakTukyM «lIpumenenue
TEXHOJIOTHH HU(POBBIX TBONHUKOB MpHU
nudpoBoi TpaHCHOPMAIMK TCHCTBYIOIICH
ANEKTPUUYECKON MOACTAHITUN

12 12 3

NmuTannoHHOE MOIEIUPOBAHUE
OKpPY’Karolllel cpebl WU NOTOAHBIX YCIOBUI
BOKPYT SHEPreTUYECKON CUCTEMBI BTOPUYHBIX
HMCTOYHUKOB SHEPTUHU

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM [JITaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouIuxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh

qac qac

1 2 3
N3yueHne TeopeTuyecKoro Mmarepuaia 30 30
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 4 4

ycneBaemoctu (TKVY)

Jomamaee 3amanue (/13) 20 20

KonTponbubie pabotel 3a04uHNKOB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

atrecrauuu (ITA) 3 3

Bcero: 57 57

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIlE 8.
Tabnuua 8— [lepeueHb MevyaTHBIX U AIEKTPOHHBIX YUEOHBIX MU3AaHUI
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KommuecTtBo 3K3eMILIsIpOB B

Hlncp/ bubnuorpaduueckas ccpiika OubmoTeKe
URL agpec
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)
bynaros B.B., Conéunniii C.B., Cepuxon C.A.,
Kynpuniknii AA., Pricun
A.B. ABromMaruzanusi MPOEKTUPOBAHUSA H 30
MIPOU3BOJICTBA! y4eOHO-MEeTOIuYEeCKOoe

nocobue / CIIo: IT'VAII, 2020. - 95 c.

Pricun A.B., Conénriii C.B., Conénas

0O.41. Ilepexoanbie MpoLECCH B
AJICKTPUYECKUX CUCTEMAX: yudeOHOe rmocobue
/ CII6: T'YAIL, 2020. - 52 c.

30

A.N. Capennes, U.B. Baramanrok, H.A.
[TaBmok, C.B, Kynemos, A.A. 3aiiuesa,
A.1O. AxceHoB OCHOBBI TPOrpaMMUPOBAHUS 25

Ha s3bike Python: yueOHO-MeTon4Yeckoe
nocobue. - CII6: I'VAIIL 2019. - 38 c.

A. Tlpoxopos, M. JIbicaueB o peaakiuei
A. BopoBkosa LludpoBoii 1BOHHKK: aHaNN3,
TpeHbl, MUPOBOi onbIT / M.: OO0
«AnpsuclIpunry», 2020. - 401 c.

C.B. Conénniii, B.I1. Ky3pmenko, B.E. benaii
[IpumeHneHne TeXHOIOTHIA UPPOBBIX
JIBOWHUKOB B 3JICKTPOIHEPTETUUECKHUX
cucremax/CII6: I'VAII, 2024. — 75 c.

50

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTn «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedeHb DSIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaunmeHnoBanue

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

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

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOJIb3YEeMOr0 TIpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.

Tabmuma 10— [TepeueHsr porpaMMHOTO 00€CIICUCHHS
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Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

Ne HanmeHoBaHUE COCTaBHOM YacTh Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )
1 MynbTuMeauitHas TEKIUOHHAS ayIUTOPUS 21-21
[lepconasibHbIE KOMITBIOTEPHI € TPEAYCTaHOBIEHHBIM 110 31-04
Anaconda, SimInTech, nocryn B aTepHeT

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTeCTAIIUN
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI MPOBEIACHHUS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTtaB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTAallu Hepequb OLICHOYHLIX CPCACTB

OK3aMeH Criucok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIIOJIB30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS chOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHas mIKama P P (bopnp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OTMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMIOJIHUTEIBHOW JIMTEPaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJTHO BJIQJICET CUCTEMOH CIICIIMATM3HUPOBAHHBIX IIOHITHA.

«OTIIMYHO»
(Ga4uTCHO»

11




og_e% ?{Z‘;{Tiﬁ;ﬁm XapakteprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
— o0yyJarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;
«OpOMION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
«GaYTEHOY
HATPaBIICHUS;
— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
M0 CYNIECTBY HM3JIaraeT €ro, OMUpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOIYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«yIOBJICTBOPUTEIILHOY .
GATTOHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHHUMA
HATPABIICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC ITOJIOKCHHSI,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTHUYHO BJIAJACET CUCTEMOM CIEIMAIM3UPOBAHHBIX MOHITHUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBJIETBOPUTEIIHLHO :
L 3AUICHOY PacCMOTPEHHH MPOOJIeM B KOHKPETHOM HAIpPaBIICHUH; 5
— UCTIBITHIBACT TPYAHOCTH B TIPAKTHYECKOM MPUMEHEHUY 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! qu1st 5x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocsl i1 9k3aMeHa

Kon

Ne n/nt IlepeueHs BOpOCOB AJIs DK3aMEHA
UHAMKATOpa

1-14 1. Jaiire ompenenenue nudpoBomy aBoiHuKy. Knaccupukanms L1 | YK-2.B.2
Cdepsl mpuMeHEHUS.

2. OtnuuuTenbHbIe TPU3HAKK IU(PPOBOTO NBOMHUKA.

3. Kakne TEXHONIOrMM KOHBEPTHPYIOTCS B KOHIENIMH HHU(POBBIX
JIBOMHUKOB?

4. OcoOeHHOCTH  ONTUMH3AIMM  MPOAYKTa C  MCIOJIb30BaHUEM
U(POBBIX TBOMHUKOB.

5. OcobenHoctu c6opa 1 00pabOTKU JaHHBIX JJIS CO3/AaHUS LU(DPOBBIX
JIBOMHHUKOB.

6. OcoOeHHOCTH  WCIONB30BaHUS CHCTEM HH(DOPMAIIMOHHOTO U
MaTeMaTHIeCKOTO MOJICITMPOBAHMS IIU(PPOBBIX IBOHHHUKOB M MU (PPOBHIX
TEHEH.

7. YenoBeko-MalIMHHbIE HHTEP(ENCH B IU(POBBIX IBONHUKAX.

8. OcobeHHOCTH HCTIONb30BaHMS OJIOKYElHA B IU(POBBIX JTBOIHHUKAX.
9. Ilporokon M3BK 61850.

10. Hudpossie noitauku (1) B obOecreyeHUH >KU3HEHHOTO ITMKJIA
U3JIEIIUN.

11. IudpoBoii ABOHHUK KOMIIOHEHTA.

12




12. IudpoBoii ABOWHUK aKTHUBA.
13. [udpoBoii ABOWHUK KOMIUIEKCHOTO 0OBEKTA.
14. Iudposoii ABOWHUK MpolLecca.

15-25

15. ®yukmusa u ponb loT-TexHONMOTHMH TNpU CO3MaHUM HUGPPOBOTO
JBOMHMKA B 3JICKTPOIHEPIETHKE.

16. IIpaktuyeckoe npuMeHeHUE MUGPOBBIX JABOWHUKOB B yIPaBICHUH
00BEKTaMU JIEKTPOIHEPTeTHKE.

17. Co3manue u Bepudukanus MUGPOBOH SHEPreTUICCKONW MOJEIH B
MIPOrPaMMHBIX KOMIUICKCAX.

18. OcHoBHBIE TpeOOBaHHMSA K COBPEMEHHBIM CHCTEMaM pEJICHHOM
3anmThl (P3A) B dpoBbIX ABOHHHUKAX.

19. ERP cucremsl. Monynu. Tunst ERP cucrem.

20. Konuenuus» YMmasle cetu» Smart Grid.

21. ArperupoBaHHBIN TUGPOBON TBOHHUK.

22. IudpoBoii ABOMHUK MPOTOTHUIIA.

23. Tlonsarue mudposoit noacranuuu (L{I1). Opranuzanusi TeXHOIOTUU
11 na LIIT.

24. VndopmManoHHOE MOJEIUPOBaHUE WHQPPACTPYKTYPHl AKTHBHOTO
noTpeOuTeNs.

25. JluHaMu4ecKoe MOJCTUPOBAHUE TEXHUUYECKHX YHEPrOCHCTEM U HUX
AJIEMEHTOB.

TK-1.]1.2

26-44

26. Hasnauenne wu crpykrypa IIO SimInTech. Cocrosnue un
nepcrekTuBbl pa3Butus L] B PO B aniekTposHEpreTHKE.

27. bubmuorexku B I1O SimInTech. bubmuorexku OG10KOB myis pacyera
3JIEKTPUYECKUX LICTEN.

28. baspl manueix ¥ ux tanel B 110 SimInTech.

29. IlpoBepka cTpykTypsl U ¢punbTpanus 6a3 nanHeix B [10 SimInTech.
30. OcoOenHoctu paboTel C pemaakTopoM 0a3el gaHHBIX B [1O
SimInTech.

31. Tums! cesazeit B 1O SimInTech.

32. Konnenuus co3ganus moaenu oobekra B [1O SimInTech.

33.  Crpykrypa  cucreMbl  o0paboTku  curHaioB.  bydep
MIOCJIEZI0BATEIBHOIO BBOJIA JAaHHBIX, Oy(ep Mocie0BaTeIbHOTO BIBOAA
nanubix, 6ydep FIFO/LIFO B ITO SimInTech.

34. bnok ObicTporo mnpeodbpazoBanusi ®ypre. BxonHble U BBIXOIHBIE
3HaueHus. Ilapamerpsl moproB. I'paduku BbIXOAHBIX curHaioB B 10
SimInTech.

35. OcobeHHOCTH CO3[JaHHs MOJIENTH AITOPUTMOB YIIpaBJIEHUs! OJIOKaMU
B [1O SimInTech.

36. bubnuoteka «CTaTuCTUKA» —

OJIOKU CpEeTHEr0 CPEHEKBAAPATUYECKOTO U CPETHETO
apudmernyeckoro 3HaueHus B [10 SimInTech.

37. bubnmoreka «CTaTUCTUKAY: Koaddunuent JKCIlecca u
koa¢ppunment xkoppensuuu B [10 SimInTech.

38. bubmuoteka «Ctatuctuka»: B3anMHONW KOppesiMU BXOIJHBIX

TK-1.]1.6
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curHasioB B [10 SimInTech.

39. OcoGenHocTH fA3bIKa TporpamMmMmupoBanus. Koncrantel. OCHOBHBIE
MaTeMaTHueckue u ynapasie onepatopsl B [10 SimInTech.

40. CtpyKkTypa OCHOBHBIX BEKTOPHBIX M MaTpuuHbIX ¢yHKuuii B [10
SimInTech.

41. CtpykTypa OCHOBHBIX (YyHKIUH ciaydaidHbiXx uucen B [1O
SimInTech.

42. CTpyKTypa OCHOBHBIX rpadUyecKuX U CHCTeMHBIX (pyHkiuit B [10
SimInTech..

43. OnrtuMmuzauus IYyTEM CHHTE3a WHTETPUPYIOLIETO PpEryiasTopa.
Pacuer nokanmbHBIX KpHUTEpHEB onTUMH3anMu. ['paduk mepexogHoro
nporecca B [1O SimInTech..

44. bnok 3ana3apIBaHUs IEPHO/1a KBAHTOBAHUS HEMPEPHIBHBIX CUTHAJIOB
B [1O SimInTech.

45-80

45. MogenupoBanue (U3MUECKUX TMPOIECCOB METOAOM CHHTE3a
udposbix npuBoaoB B [1O SimInTech.

46. Iloctpoenue pacnpenencHabix mojeneid B B I1O SimInTech.

47. MopenupoBanue paborsl ABP. IlpunnunuanbHas cxema paOoThl
ABP B ITO SimInTech.

48. MonenupoBanue perieHusi ABP: Cxema 3-1G ¢ moakioueHuEM K
AT'Y B I1O SimInTech.

49. Mogenuposanue pewmenus ABP: Cxema 2-2C «Kpect» B 11O
SimInTech.

50. MonenupoBanue pemenuss ABP: Cxema 2-2 ¢ CeKIIMOHHBIM
koHtakTopom B [1O SimInTech.
51. bubnuoreka Matplotlib.

52. OcHoBHbI€ 31eMeHThI rpadgukoB B 110 Matplotlib.

53. Iloctpoenue rpadukos B [1O Matplotlib.

54. TloctpoeHue auarpaMmbl IJisi KaTeropuaibHbIX AaHHBIX B [1O
Matplotlib.

55. OcHOBBI paboTHI ¢ MOIYsIEM pyplot.

56. PaboTa c nuneitHbiMu rpadukamu B [10 Matplotlib.

57. Cpoiicta kiacca Text B 11O Matplotlib.

58. Bwusyamuzanus naHsbeix. Ilapamerpel aprymentra fmt B 1O
Matplotlib..

59. IlocTpoeHue CTyneH4aTroro, CTeKOBOro, ToueyHoro rpaguxa B 10
Matplotlib.

60. IToctpoenue crondyaThix u Kpyropoix auarpamm B [10 Matplotlib.
61. Tloctpoenne 3D rpadukoB. PabGora c¢ mplot3d Toolkit B TIO
Matplotlib.

62. JluneliHoe TpPOrpaMMHUpOBaHHE. AJNTOPUTMBI pEHICHUS 33734
ontumusanuu Ha Python.

63. Ocobennoctu o0omouku uHTepdeiica MU(PPOBBIX BOMHHUKOB Ha
6a3ze Pypsi.

64. API obGonouxka.

TMK-2.]1.3
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65. Berpoennsie koman bl Pypsi

66. Berpoennsie marunsl Pypsi. biiounsie komanasl.Ilepemennbie MK-3.J1.1
67. Ctpykrypa knacca pypsi.shell — o6omouka Pypsi. [Tapamerpsi.
68. CtpykTtypa Kiacca pypsi.completers — OCHOBHbIE (YHKIIUU
3aBepILEHUS BKJIAJKU.
69. CtpykTypa Ki1acca pypsi.COre — KOMaH/bl SApa Ui MOAKII0YaeMbIX
byHKIHA.
70. Ctpykrypa kmacca pypsi.cmdline — o6paboTka MmoJib30BaTeIbLCKOTO
BBoJa. KoHcranTel. Knaccsl. Mckirouenus.
71. CrpykTypa Kiacca pypsi.namespaceé — KOMAaHIbl XpaHEHUS
MIPOU3BOJILHBIX aTPUOYTOB.
72. Crpykrypa kiacca pypsi.format — dopmarupoBanue BbIBOAA
MIOTOKA.
73. OcHOBHbIE NpPOOJEMBl MALIMHHOTO 0O0ydeHus npu pabore cC
U(GPOBBIM ABOHHUKOM
74.Tumbl cucTeM MalIMHHOTO O0yUYeHUSI.
75. Meronpl  ONTMMHM3AallMM  DJEKTPOIHEPIE€TUYECKUX  CUCTEM
CPEICTBAaMH UCKYCCTBEHHOI'O MHTEJUIEKTA.
76. MammaHOe 00y4yeHue ¢ oAKperuieHneM. Aroputmsl Q-00ydeHusI.
77. llpuHiunuaibHas pa3HUIA OE3MOJEIBHBIX AITOPUTMOB U
JITOPUTMOB, 0a3UPYIOIUXCS HA MOJEISX.
78. DneMeHThl aropuT™Ma 00y4eHHUs C MOAKPEIUIEHUEM
®opmupoBaHue 6a3 JaHHBIX B 3JEKTPOHEPIETUUECKUX CUCTEMAX IyTeM
Q-o0yueHus.
79.AHanu3 paboOTBl CHUCTEMBl MAIIMHHOTO OOy4YeHHs mH(POBOTrO
JIBOMHHKA
80.KoneuHble MapKOBCKHE MPOLECCH IPUHATHS PELLICHUH.

81-92 | 81. OOy4eHHE HA OCHOBE BPEMEHHBIX Pa3IHUUH. MK-3./1.2
82. [nanupoBaHue U 00y4yeHue TaOJIMYHBIMU METOaMHU.
83. MeTtoab! Moure-Kapuo. NuxpemenTanbHas peanusanus.
VYipasiaeHue METOIOM C PA3ACICHHON CTPATETUEH.
84. O6yueHue ¢ pa3zieleHHOM cTparerueii 0e3 BEIOOPKHU MO 3HAUUMOCTH:
N-I1aroBbIi AITOPUTM OOHOBIIEHUS IO JIEPEBY.
85. Anmpokcumanus (yHKIUN LIEHHOCTH W TPEACKa3aHus C €IUHOU
CTpaTEerueu.
86. Annpokcumanus ¢ QyHKIUEH 3aIOMUHAHUS.
87. YipaBieHHe ¢ €IMHOM cTpaTeruei 1 anmpoKCUMALUEH.
88. MeToibl ¢ pa3aeneHHON CTPAaTeruei U anmpoKCUMaluen.
89. I'paguenturie TD-MeTObI.
90. Ompatuueckre TD-MeTOBI.
91. MeTtonbl rpaiieHTa CTPATETUH.
92. TlapameTpsl pacu€ra AW3EIBHOW MOJACTAHIMUHU IJI1 CO3JaHUA
uupposoit monenu ABP.

93-100 | 93.0menka BO3MOXXHOCTH TPHMEHEHUsS HeHpoHHBIX ceter s | [1K-3.]1.4

KJ'IaCCI/I(I)I/IKaI_II/II/I OKCTPEMAJIbHBIX cmyaunﬁ B OHCPI'CTHUKE
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94. Al TEXHOIOTUH B SHEPTETHKE

95. BpemeHHas pazHuIa: 00y4eHHe Ha Ka)I0M BPEMEHHOM II1are.

96. Anroputm SARSA B 00ydeHuHe ¢ MOIKPETUICHUEM.

97. OnbpiT PO 1 nepcneKTHBB IPUMEHEHUSI HCKYCCTBEHHBIX HEHPOHHBIX
CETEH B DIEKTPOIHEPIETHKE.

98. [lepcrieKTUBHBIE HANIPABJICHUSI Pa3BUTHSI paclpeleInTENIbHBIX CEeTeil
IIPY UHTErPaLliy JIOKAJIbHBIX MHTEIUIEKTYaIbHBIX SHEPTOCUCTEM.

99. V3MeHeHMs B MOJIENHU AEATEIbHOCTH 3JIEKTPOCETEBOM OpraHu3aLuy,
MIPOUCXOJIAIINE B paMKax peanu3anuu nporpamMmel Lludposas
Tpanchopmarus.

100.KoHuenTtyanpHbple HalpaBl€HUs pa3BUTHUA HHTEUIEKTYyalbHOMN
pacIrpeenuTeIbHON CETH.

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeactaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3ayera

Kon
WHJUKAaTOpa

Y4eOHBIM NJIAHOM HE IPEIYCMOTPEHO

[lepeuenr TeM st KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOWM PabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO IPOSKTHPOBAHHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne i/t

KYpCOBOl pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIi IepeueHb BOIIPOCOB JIsI TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB I TECTOB

Kon
WHAMKATOPA

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8LLOOPOM OOHO20 BEPHO20 OMBEMA

usz yemuvlpex l’lpeaﬂOcheHHle u obocrHosanuem 6bl60pa

Wuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE MPABUIBHBINA OTBET U 3aIUILUTE apTyMEHTHI,

000CHOBBIBAIOIIME BHIOOP OTBETA

Yro Takoe nnuppoBoii IBOWHUK B 3JIEKTPOIHEPreTUKE?

a) YcTpoHCTBO 1Sl U3SMEPEHUS TapaMETPOB AJEKTPUUECKOM CETH.

b) ITporpamMmmuoe obecriedeH e s YIPaBICHUS YHEPrONOTPEOIICHUEM.
¢) Cucrema aBTOMaTUYECKOTO YIIPaBJICHUS AIEKTPOCETSIMHU.

d) Mogenb pu3ndeckoro 00beKTa, KOTopasi OOHOBISIETCS B PEalbHOM
BpPEMEHH.

VK-2.B.2

Kakue 1anHble He00XOAUMBI JUls CO3JaHUs NU(POBOrO IBOMHUKA?

a) [lanHble 0 COCTOSTHUU 00OPYIOBaHUS U MapamMeTpax paboThl CUCTEMBI.
b) Uctopuueckue JaHHbIE O MOTPEOICHUN HIIEKTPOIHEPTUH.

c¢) /laHHble O MOTOAHBIX YCIOBUSAX U MIPOTHO3AX.

d) JlaHHBIE O CTOMMOCTH JIEKTPOIHEPIUHU U Tapudax.

TK-1.]1.2

Kakne ocHOBHBIE KOMIIOHEHTHI TM(POBOTO JBOWHUKA?
a) [IporpammHoe obecnieueHue, anmnapaTHoe o0ecredeHue, CeTu
nepeaadn JaHHBIX.

MK-1.]1.6

16




b) I'ereparopsl, TpaHCHOPMATOPHI, TMHUAHU ICKTPOIICPEIaY.
) JlaTuuku, MOeNH, aTOPUTMBI K HHTEP(EHCHI.
d) Cucremsl yripaBjieHus, CHCTEMbl MOHMTOPHHT'A, CUCTEMBbI 3aIIUTHI.

KaxoBBI OCHOBHBIE IPEUMYILIECTBA UCIIOJIB30BaHNS IIM(MPOBBIX
JIBOMHUKOB B DJIEKTPOIHEPTETUKE?
a) YMeHbIIICHHE 3aTpaT Ha 00CTy)KUBAHUE M PEMOHT.

b) [oBbimeHne HATEKHOCTU U AIPPEKTUBHOCTH PAOOTHI SHEPTOCUCTEMBI.

C) YiIyullIeHHe KauecTBa AIEKTPOIHEPTHH.
d) VBenuuenue cpoka ciry:k0bl 000pyI0BaHUSI.

TK-2.]1.3

Kakue TeXHOJI0rHH MCIONMb3YIOTCS JIUIs CO3/1aHus M POBBIX
JIBOMHUKOB?

a) MIckyCCTBEHHBII HHTEIICKT U MAIIMHHOE 00yYCHUE.

b) Uurepuer Bemreit (10T).

C) BoJbiie qaHHbIC U AaHATUTHKA.

d) OGauHble BHIYUCIICHHUSI.

TK-3.]1.1

Kakue BBI30BBI CBsI3aHbI C BHEIPEHUEM M (PPOBBIX JTBOMHUKOB B
DJICKTPOIHEPIreTUKE?

a) CII0)HOCTh MHTETPALIUU C CYHIECTBYIOIIMMHU CHCTEMAMHU.

b) Heo0x0auMOCTh B BEICOKOKBATU(DUITUPOBAHHBIX CICIIMATHNCTAX.
¢) ObecnieueHne 0€30MaCHOCTH JAHHBIX.

d) Beicokue 3aTparhbl Ha pa3pabOTKy M BHEPEHUE.

TK-3.]1.2

Kak mudpoBble TBOMHUKU MOTYT CIOCOOCTBOBATH PA3BUTHIO
B0O300HOBIIEMBIX HCTOYHUKOB 3HG‘DFI/II/I?

a) YIpaBisiOT UHTErpalueil BO300OHOBIISIEMbIX HCTOYHUKOB B
YHEPrOCHCTEMY.

b) Ipeacka3pIBatOT MPOU3BOACTBO SHEPIHU HA OCHOBE MOTOTHBIX
YCJIOBUH.

€) OnTUMU3HUPYIOT PabOTy COTHEYHBIX M BETPOBBIX IJEKTPOCTAHITHIA.

d) CHmkaroT 3aTpaThl Ha SKCILUTYaTAI[MI0 BO3OOHOBIISIEMbIX HCTOUHUKOB.

TK-3.]1.4

U3 NPEONONHCEHHBIX U PA3EEPHYMBIM 0O0CHOBAHUEM 8b100PA

3aIlMUIINTC apIr'YMCHTEI, O60CHOBBIBaIOIJ_II/Ie BBI60p OTBCTOB

2 mun. 3adanue KOM6MHMpO€ClHH020 muna c 6‘bl60p0M HECKOJIbKUX 6apuarnnoe omeema

Wucrpykuus: [pounTaiite Tekct, BbIOEpUTE MTPaBHIIbHBIE BAPUAHTHI OTBETA U

Kak nndpoBbie ABOWHUKH MOTYT ITOMOYb B INIAHUPOBAHUU PA3BUTHUS
SHEPTrOCUCTEMBI?

a) MozenupoBaHueM pa3InYHbIX CLIEHAPUEB PAa3BUTUS U UX
MIOCJIEZICTBUSI.

b) Ilpencka3piBaHueM MOTPEOHOCTH B HOBBIX MOITHOCTSIX.

¢) OnTuMu3anueil pa3menieHust HOBbIX OOBEKTOB T'€HEPaLUH.

d) Ananu3oM s5KoHOMHUYECKOH 3D (PEKTUBHOCTHU PA3JIUYHBIX IPOECKTOB.

VK-2.B.2

Kak mudpoBbie TBOMHUKH MOTYT CIOCOOCTBOBATH Pa3BUTHIO
BO300OHOBJISIEMBIX UCTOYHHKOB SHEPTUU?

a) OnTuMu3upys paboTy COTHEYHBIX W BETPOBBIX AIEKTPOCTAHIIHIA.

b) Ilpencka3biBas MPOW3BOJCTBO YHEPTUU HA OCHOBE MOT'OTHBIX
YCIIOBH.

¢) YrpaBiisisi HHTeTpaIueil BO30OHOBISIEMBIX HCTOYHUKOB B
HEProCHCTEMY.

d) Camxas 3aTpaThl Ha SKCILTYaTaIMIO0 BO30OHOBISIEMBIX HCTOYHHKOB.

TK-1.]1.2

10

Kaxk nmmdpoBble ABOMHUKY MOI'YT HIOMOYb B CHIDKEHHH 3aTpaT?
a) Hudpossie ABOMHUKYN HE TIpeIHA3HAUEHBI IS CHUKCHHS 3aTpaT
b) IIporuo3upoBaHuemM OTKa30B

MK-1.]1.6
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¢) OnTuMu3anuen IpoLeccoB
d) 3amuToii huznyeckoro oopasiia OT meperpena

11

Kakue gannpie He0OXOIUMBI /ISl pabOTHI IMPPOBOTO JABOHHHUKA?
a) ['abapuToB MOJETMPYEMOI CUCTEMBI

b) larHbie Mporuo3a moTpedIeHHs SICKTPOIHEPTHHA Ha MECSI]

) Ucropuueckue naHHbIe

d) /laHHbIC B peaIbHOM BPEMECHHU

TK-2.]1.3

12

Kakue xoMnoHeHTb! IMGPOBOTO ABOWHUKA HEOOXOTUMBI JUIs
YIPABJICHUS] AKTUBAMMU?

a) MartemaTtrueckas MOJI€b

b) AnanuTHYeckoe MporpaMMHOE 00eCIICUCHHE

C) MIckycCTBEHHBIN MHTEIUIEKT

d) JlaTuuku U ceHCOpHI

TK-3.]1.1

13

Kak nnbpoBbie IBOWHUKU MOTYT YIVUIIIHTE O€300aCHOCTD B
AIIEKTPO3HEPIeTUKE?

a) Lludppossie TBONHUKY HE TIPEAHA3HAYCHBI IS 00ECTICUCHHS
0€30MaCHOCTH B AJIEKTPOIHEPTETHKE

b) Uepe3 MOHUTOPUHT COCTOSIHUS 000Dy I0BAHHSI

C) [Iporno3upys oTkassl

d) O6ecnicunBast aBapUitHOE TUTAHKE

TK-3.]1.2

14

Kak mudpoBbie TBOHHUKU OCYIIECTBISIOT TPOTHO3UPOBAHKE?
a) [Iyrem aHanm3a JaHHBIX B peaibHOM BpEMEHHU

b) Ucnonw3yst 6a3y qaHHBIX CIICHAPHEB

C) Uepes pacuer CpeTHUX 3HAYCHHI

d) MosenupoBaHueM pa3IMYHbIX CIICHAPHEB

TK-3.]1.4

3 mun. 3aoanue 3AKpbIiNo2o muna HA yCmMAaHOBJI€HUEe COomeemcnmeus

Wuctpykuus: [IpounTaiite TekeT u yctaHoBUTE cooTBeTCTBUE. K Kaxa0# mo3unuu,
JTAHHOH B JIEBOM CTOJIOIE, TOJOEPUTE COOTBETCTBYIOIYIO MO3HUIIHIO B

IPaBOM CTOJIOLIE

15

ConocraBbeTe 3agaun HI/Id)DOBBIX HBOﬁHHKOB C UX pE3yJbTaTaMHu.

1) 3agaun: a) [Iporno3upoBanue
noTpedIeHUs] SHEPTUU

b) Camxenue
OKCILTYaTalMOHHBIX 3aTpar

C) YmpaBiieHHEe aKTUBaMHU

d) YayumieHue 6€301mMacHOCTH

1) Pesynbratsr: e) [Iporao3upoBanue 0TKa30B

f) Unterpaiiust BO30OHOBIISIEMBIX
HWCTOYHUKOB SHEPIUU

g) OnTuMu3anus MpoIeccoB

h) MOHUTOpPUHT COCTOSIHUS
000pyoBaHus

VK-2.B.2

16

ConocTaBeTe JAaHHBIC C UX NCTOYHUKAMMU I L[I/Id)DOBBIX )IBOﬁHI/IKOB.

1) Hanusie: a) Pyunsle 3anmucu

b) lanHble B pealbHOM BpEMEHHU

€) MammnaHoe o0yueHue

d) laTuuku U ceHCOpBI

2) Uctounuku: €) TekcToBbIE TOKYMEHTHI

MK-1.]1.2
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f) Ucropuueckue naHHbIC

g) AHaTUTHYECKOE TIPOTPAMMHOE
obecrieueHue

h) UnTepHeT Bemei

17

ConocraBbTe 3a1a4i HU(GPOBBIX ABOMHUKOB C UX PELICHUIMU.

1) 3amaun:

a) MOHHUTOPHHT COCTOSTHHSI
00opyoBaHus

b) OnTumu3anys mpoIeccoB

¢) UnTerpamust B0O300HOBISIEMBIX
HWCTOYHUKOB SHEPIUU

d) [Iporuo3upoBaHue 0TKa30B

2) Pemenus:

e) CHmxkeHue
OKCILTYaTallMOHHBIX 3aTpaT

f) Yrpasnenue aktuBamu

g) Yayumenue 6€300aCHOCTH

h) I[IporHo3upoBanue
HOTPeOJICHUS] SHEPTHU

TK-1.]1.6

18

ConocraBbeTe OpeUuMynicCTBa III/Id)DOBI)IX IlBOfIHI/IKOB C UX pe3viIbTaTaMu.

1) IIpeumymiectna:

a) CHmKeHue 3arpar Ha
DIICKTPOIHEPTHUIO

b) CHmkenue
OKCILTYaTAIlMOHHBIX 3aTpat

C) YnyudilieHrne MOHUTOPUHTA U
yIpaBJICHUS

d) OnrruMu3anus KCIOIb30BAHMS
pecypcoB

2) PesynbTatsr:

e) [ToBbIlIeHNE HAIEKHOCTH
YHEProCUCTEM

f) IlporHo3upoBaHue 0TKa30B

g) YayumeHue kauecTa
o0cTyXKUBaHUS

h) Camxenue BbIOpOCOB
YIIIEKHCIIOro ra3a

TK-2.]1.3

19

ConocraBbeTe MCTOJbI aHAJIN3a JAHHBIX C UX HHCTPYMCHTAMMU.

1) Metons! ananuza:

a) MoaenupoBaHue pa3IndHbIX
CLICHApHEB

b) AHanu3 TaHHBIX B peaTbHOM
BpEMEHU

) bonpiive gannHbie

d) MamuaHOE 00ydeHue

2) UHCTpYyMEHTBI:

e) [Iporuo3zupoBaHue 0TKa30B

f) OnTumMm3aIHst TPOIIECCOB

g) UckyccTBeHHBIN MHTEIIIEKT

h) UuTtepHer Bemeit

TK-3.]1.1

20

CorocTaBbTe KIOYEBBIE POJIH B Pa3padoTKe MU(MDPOBBIX IBOWHHUKOB C UX

THUIIaMH.

‘ 1) TexHu4yecKue posu:

‘ a) AHAJIMTUK JaHHBIX

MK-3.]1.2
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b) MmeHeKep MpoekTa

C) TpEHEp M HACTABHUK

d) cenuanucT no ynpaBJieHHIO
W3MEHEHUSIMU

2) Opranu3alvOHHbBIE POJIH: €) crienuanuct 1o 0e300aCHOCTH

f) pazpaboTunk mMomenei

h) crpater

d) aHAIMTHUK JAHHBIX

21

ConocTaBbTe METOJIBI OIICHKH 3d)(beKTI/IBHOCTI/I I_[I/I(bDOBBIX JIBOMHUKOB C

HUX THUITAMH.

1) TexHu4yeckue METOMbL: a) OIPOCHl U AHKETHUPOBAHUE

b) olleHKa PUCKOB

C) dHaJIN3 JaHHBIX

d) MOHUTOPHHT ¥ OTYETHOCTb

2) OpranuzalvoOHHbIE METOIbI: €) aHaJIM3 3aTPaT U BBITOJI

f) MogenMpoBaHue U CUMYIISIITUS

g) TECTUPOBaHHUE U BAJTUAALINS

h) aynut 1 mpoBepka

TK-3.]1.4

4 mun. 3adanue 3aKpvimo2o muna Ha YCMAaHosleHue nocied08amenbHOCmu

Nucrpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEN0BATEIBHOCTD.

3anummure COOTBCTCTBYIOIIYIO ITOCJICAOBATCIIbBHOCTD 6YKB CJICBA HAIIPaBO

22

CocTaBbTe NMPaBUWIBLHYIO MTOCIIEIOBATEIBHOCTD IATOB MO Pa3padoTKe
1M (POBOro ABOMHMKA JUIsl YIPABICHUS YHEPTOCUCTEMON:

a) AHayM3 JaHHBIX

b) TectupoBanue Mozene

c¢) PazpaboTtka mojeneit ynpapieHus

d) Buenpenune mozeneii

e) COoop maHHBIX 0 pabOTE CUCTEMBI

VK-2.B.2

23

CocraBbTe MPaBUIbHYIO MOCIEI0BATEIbHOCTD ITAMOB Pa3paboTKH
(G POBOTO IBONHMKA JIJIsl AHAIKM3A JAHHBIX:

a) OTY4eTHOCTh

b) Busyanuzanus qaHHBIX

¢) COop aHHBIX

d) AHanu3 naHHBIX

e) OuncTKa JaHHBIX

TK-1.]1.2

24

CocTaBbTe MPaBMIBLHYIO MTOCIIEIOBATEIBHOCTD ITAMOB Pa3pabOTKH
1MGbPOBOro ABOWHUKA JUISl YIIPABIEHUS aBAPUMHBIMY CUTYAITHSIMHU:
a) AHaM3 JaHHBIX

b) TectupoBanue moneneii

¢) COop IaHHBIX O COCTOSIHUM 000PYIOBAHUS

d) Buenpenue moneneit

e) PazpaboTka mojienelt ynpaBiieHUs aBapUsIMU

TK-1.]1.6

25

CocTaBbTe NMPaBUIBLHYIO OCIEI0BATEIbHOCTD LIArOB MO YIIPABJIECHUIO
PHUCKaMH C TIOMOUIBIO I(POBOTO TBOMHHUKA:

a) Buenpenue rana ynpasieHus pUCKaMu

b) MoHUTOpHUHT 1 OlleHKa YPPEKTUBHOCTH ITaHA

C) AHanu3 PUCKOB

d) MnenTrdukaims puckos

e) Pa3paboTka r1aHa ynpasjieHHus pUCKaMU

K-2.11.3
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26

CocTaBbTe MPABHIBHYIO MMOCICIOBATSILHOCTD ATAIOB Pa3paboTKH IK-3.11.1
1M (pPoBOro ABOMHMKA JUIsl MPOTHO3UPOBAHUS NOTPEOICHUS SHEPTUHU:
a) AHayM3 JaHHBIX

b) PazpaboTka Moiesieit mporHo3upoBaHUs

¢) COop maHHBIX O MOTPEOICHUN YHEPTUU

d) TectupoBanue Mozeneci

e) Bueapenne moneneit

27

CocTaBbTe IPaBWJIHHYIO IIOCISIOBATSILHOCTh 3TAIOB aHAIN3a JJAHHBIX IK-3.11.2
U (POBOro JIBOMHHUKA:

a) OuncTKa TaHHBIX

b) OruyerHoCTH

C) Busyanuzanms 1aHHBIX
d) AHanu3 naHHBIX

e) COo0op JaHHBIX

28

CocTaBbTe IPAaBUIBHYIO ITOCIEN0BATEILHOCTE IArOB IO MOHUTOPUHTY [IK-3.]1.4
COCTOSIHUSL 000PY/I0OBaHUS C MMOMOIIBIO U(POBOrO JBOMHUKA:
a) COoop maHHBIX

b) [IporHo3upoBaHue OTKa30B

) [lnmanupoBaHre TEXHUIECKOTO OOCTYKUBaAHUS

d) YcraHoBka CEHCOPOB M JaTYMKOB

€) AHaJM3 JaHHBIX

5 mun. 3adanue omkpvimo2o muna c pazeepHymovim OmMeemom

Wuctpykuus: [IpounTaiite TeKCT U 3aMUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET
VI HAMIIATE TIPOIYIIEHHOE CIOBO/CIOBOCOUCTAHHE

29

KakoBbl K1H0UEBBIE KOMIIOHEHTHI HU(GPOBOro ABOMHUKA B YK-2.B.2
DHEPrOCUCTEME U B YEM UX 0coOeHHOCTH?

30

Kakue ocHOBHBIE (DYHKIIUH BBIIOJIHSIOT HH(GPOBLIC JIBOMHUKHU B IIK-1./1.2
DICKTPOIHEPreTHKE?

31

Kak nudpoBble JBOWHMKHA MOTYT CIIOCOOCTBOBATH HOBLIIICHUIO IIK-1.J1.6
HaACKHOCTH U YPHEKTUBHOCTU YHEPTOCUCTEM?

32

Kakue metons! onieHk# 3G HEeKTUBHOCTH ITM(PPOBBIX TBOWHUKOB IK-2.J1.3
CYLIECTBYIOT?

33

KakoBbI mpenmyIiecTBa HC0JIb30BaHUS ITM(PPOBBIX TBOMHUKOB B IK-3.11.1
2JIEKTPOIHEPreTUKe?

34

Kakwne ki1o9eBble TEXHOJIOTHH UCTIONB3YIOTCS Py co3nannu mudposeix | [1K-3.71.2
JIBOWHUKOB?

35

Kakwue 3aaun pemarT mudpoBbie TBOWHUKH B DICKTPOIHEPTETHKE? I1K-3.]1.4

IIpumeuanue:

1-#t tun. 3amaHwe KOMOMHHPOBAHHOIO THINA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
NpPe/IOKEHHBIX ¥ O00OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM ITPAaBWJIBHO YyKazaHa udpa wu
NPUBEJICHBI KOHKPETHBIC apTYMEHTBI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETA.

[onHoe coBnaseHne ¢ BEpHbIM OTBETOM — | Oa.

HesepHsrii oTBeT it ero orcyrcTBre — 0 0aioB.

2-ii Tun. 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM HECKOJIBKMX BAPHAHTOB OTBETA U3 MPEIIIOKCHHBIX
U pa3BepHYTHIM OOOCHOBaHHEM BBIOOpPAa CYMTACTCS BEPHBIM, €CIHM TPABWIILHO YyKa3aHbl HUPPHI U
MPUBECHBI KOHKPETHBIC apI'YMEHTBI, HCIIOJIb3YEMbIC TP BEIOOPE OTBETOB.

ITonHOE coBmasieHNe ¢ BEPHBIM OTBETOM — | OasuI.

Ecnu gomymensr ormmOKy Wik OTBET OTCYTCTBYeT — () Gaios.

3-ii Tum.  3agaHue 3aKpHITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBHS CUHTACTCS BEPHBIM, €CJIH
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3UIIMU M3 OHOTO CTOJIOIIA BEPHO COMOCTABIICHBI C TO3UIMSIMU APYTOro
cTonbma).
ITomHOE CoBIaieHue ¢ BEPHBIM OTBETOM — 1 Oa.
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HesepHslii oTBet miu ero orcyrcrsue — 0 6ayios.

4-ii Tun. 3ajaHue 3aKpBITOrO THIIA HAa YCTAHOBJICHHE IOCIEAOBATENLHOCTH CUHUTAETCS BEPHBIM, €CIIH
NPaBIWILHO yKa3aHa BCsl MOCIIEI0BATEIBHOCTD LUPP.

ITonHOE coBIafieHue ¢ BEpHBIM OTBETOM — 1 Oami.

Ecnm momymieHsl ommOKy Wil OTBET OTCYTCTBYET — () 6asos.

5-it Tum. 3amaHue OTKPBHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CITH OTBET COBIIAJAET C
STAJIOHHBIM TI0 COJICPIKAHUIO U ITOJTHOTE.

[IpaBuibHEII OTBET 32 33/1aHUE OIICHUBAEeTCA B 3 Oajia.

Ecnu nonyiena oHa ommOKa\HETOYHOCTE\OTBET MPABUIIBbHBIMN, HO HE TIOTHBIN — 1 Gas.

Ecnu nomymieno Gonee 1 omuOku\oTBET HEMTPAaBUILHBIH\OTBET OTCYTCTBYET — () 6aIoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOpMBI
00yd4eHus1, mpeIcTaBiIeHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOUHON aTTeCTAllMK O00yYaroIInuXCst
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKLuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporecce JeKIus BBITOJIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUd, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILINHE,
MIOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JIUCHUTUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € MPEIOJIaBaTENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YeHHE 3HAHUN O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIAECNSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOI'O IOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATUH.

JIekMOHHBI ~ MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpALMEd ClalijoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

22




CrpykTypa npenocTaBieHusl JEKIMOHHOIO Marepuajnga IPOU3BOJUTCS COTJIACHO TeMaM
pa3enioB AUCHUILINHBIL, TIPEJCTaBICHHBIM B Ta0uIie 4.

11.2. Meroauyeckue ykazaHUs IJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabor.

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUKUCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00y4aromerocs.
BrimonHnenue mabopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
W3YYEHUS JUCIUIUIMHBL, ONIpENeiseMOll y4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHUE CIISAYIONUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— TpuUOOpeTeHWE HABBIKOB WCCIEAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
W3Yy4aeMbIX B paMKaX JTaHHOW JUCIUILINHBI,

— 3aKpeIuicHHe, Pa3BUTHEC W JETAIM3AIHS TEOPETUYCCKUX 3HAHWUW, TOJYyYCHHBIX Ha
JICKIUSX;

— TOJy4YeHHe HOBOM MH(OpMALINU 110 U3y4aeMON AUCIHUILTNHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/TI0BaHUEM U TPUOOPAMH.

Jananue u TpeOOBaHMUS K IIPOBEACHUIO J1a00PATOPHBIX PAOOT:

ITpumep 3amanus st 1adoparopHoii padotel Nel «M3yuenue umdpoBoro J1BOMHUKA
AH(GOPMAILIMOHHON MOJIEIH IIPOIIECCA PEOCTATHOIO ITYCKA ABUTATEN HOCTOSIHHOIO TOKAY.

Lenb pabotel: M3yunTh NpuHIMI pa3paboTKH UGPOBON MOENIU MpoIlecca peoCTaTHOTO MycKa
JIBUTATENsl MOCTOSHHOTO TOKa, CMOJEIHMPOBAaTh PabOTy AIIEKTPUUYECKOM CXEMbI PEOCTaTHOIO
MyCKa ABUTATEJsl TOCTOSIHHOTO TOKA C YYETOM 33JaHHBIX BXOJHBIX [MapaMETPOB IO BapUAHTaM.
N3y4unTh BBIXOJIHBIE MTApAMETPHI MpOIecca U CAEIaTh BBIBOJbI O IPUMEHUMOCTH pa3paboTaHHON
MOJIEJIM Ha OCHOBE IIOJyUYEHHBIX JAHHBIX.

VYkazanus k 1abopatopHoit pabore.

IIpenBapuTenbHO HEOOXOAUMO MTPOBECTH PACUET PEOCTATHOTO MyCKA.

CoznaTth 1 poBYIO MOJAEIH MPOIIECCa PEOCTATHOTO MyCKa JIBUraTelis MOCTOSHHOTO TOKa
C WCmoib30BaHHEM  Oubmmuotek  «ABromMatukay, «JL[-Hunamuka», «OIl-Cratukan,
«cTrounnkm» u «BpIBOA HJaHHBIX» 10 BApUAHTAM.

Co3aaTh HMCTOYHUK MEPEMEHHOI0 HANpsHKEHMs, TpaHC(HOPMATOp MOBBIIAOIUN HIIH
MOHWIWKAIOIUI HanpshkeHue, npeoOpa3oBaTesib HANpsKEHUST ¢ NMEPEMEHHOrO0 Ha IMOCTOSIHHOE
(BBIIPSMUTENB), CTIAKUBAIOIIUN (QUIBTP BBIIPSIMIICHHOTO HANpsKEHUs, HE MEHee 3 peocTaToB
IUIABHO MOBBIIIAIOIIMX CKOPOCTh BpPAILLEHHUS JBHUraTeNsl IOCTOSHHOTO TOKa, JBUTATelb
MOCTOSIHHOTO TOKa U CUCTEMY BPEMEHHBIX Tpa(UKOB ¢ OTOOpaXEHHEM HaNpsKEHUN MepBUYHON
¥ BTOPUYHOM OOMOTOK U CKOPOCTH BPAIIIEHUS IBUTATENSI TOCTOSIHHOTO TOKA.

Paccuurare ko3dduumeHT Tpanchopmanuu, COMpPOTUBIEHUS PEOCTATOB ISl TJIABHOTO
MyCKa JIBUTATENs MOCTOSHHOTO TOKA, BBHIOPATh CIUIQXXHMBAIOIUI (GUIBTP M CO3/1aTh CyOMOJIENb
JUISL pETYJIMPOBaHUSI paOOThI BHITPSIMUTENS HATPSIKEHUSI.

[Mpumep 3amanus mg JadopatopHoit paboTel Ne2 «IludpoBas cucreMa aBTOMaTHYECKOTO
pPErVIUPOBAHUS PHEPTETUYECKOT0 00BEKTA

I_[CJ'IB pa6OTBIZ CMOJCIINPOBATDH pa60Ty CUCTCMbI YHpPAaBJICHUA LEXOM C CHCTEMOM
OCBCHICHUA U IPOKATHBIM CTaHOM, I'/I€ HCO6XOJII/IMOI
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Coznate otHO(a3HBI UCTOYHUK MUTAHUS C KOHTPOJIEM MUTAHUS M BBIBOJOM 3HAYEHUN
M0 TOKY U HaIPSDKEHUIO;
Coznath cucreMy ocBemienus B Bujae RLC Harpy3ku ¢ KOHTpOJIEM MUTAHUS U BBIBOJOM
3HAUEHUH 10 TOKY ¥ HAMPSKCHHUIO;
[ToaxiII0UnTH CUCTEMY OCBEILIEHUS K BHIBO/IAM MCTOYHUKA MUTAHUS C IIOMOILBIO CHUCTEMBI
peryJIupOBaHHs;
Cozpmath cucTeMy YOpaBlIEHUS MPOKATHOTO CTaHKa C PEryjlupyeMoll CHCTeMOi
PEOCTaTHOTO MyCKa ¥ BHIBOJA 3HAUYCHUH 110 TOKY U HATIPSKEHUSIM;
[TonkiounuTh CHCTEMY YIPaBJICHUS MPOKATHBIM CTAaHKOM K BBIBOJAM CHCTEMBI
OCBEIICHUSI.
VYka3zaHus K J1abopaTopHOi padboTe:
B pamkax wmopenupoBaHus paboOThl Iiexa B mporpaMMmHOM obecriedennn SimInTech
notpedyroTcs cneayromue oudnmorekn: «CyocTpyKTypbl»; «BriBog manHbix»; «Kiouny; «IL1-
JnHaMuka.

I[JISI CO3aaHuA MOACIIN CUCTEMbI OCBCIICHUS UCITIOJIB30BATh CICAYIONIUC OJIOKU:

1) 2 o6noka «Ilopt Bxoma» u 4 Onoka «IlopT BbIXOma» IS 3aMbIKaHUS KOHTYpa
ANEKTPUYECKOMN LETH U BbIBOJ 3HAYCHUN;

2) W3mepurenbHble  ycTpoiicTBa «BoabTMETp HA€anbHBIN» U «AMIEPMETP
WJICATIbHBIN JUISl CHATHS XapaKTEPUCTUK B KOHTYPE;

3) bnok «Harpyska RLCy», umutupytomuii paboTy CUCTEMBbI OCBEILICHUS.

4) Hcnons3oBare Pacu€rHble 3HA4YeHMS UCTOYHHMKA U AKTHBHO-PEAKTHUBHOMU

Harpy3KkH I0 33JJaHHIO MIPEeroiaBaTels.

C nomousto 610ka «KHOMKa» 3a1aTh MOMEHT COIIPOTUBIICHHS HA IBUraTelb [IOCTOSIHHOTO
TOKa, I'JIe 3HaU€HHE Ha BBIXOJIE HE JI0JDKHO COCTaBIATh Oosee 0,15.

BbIBOI XapakTepUCTHK C KaKIOW CHCTEMBI OCYIIECTBIISIETCS C TOMOIIBIO OJIOKa
«BpemenHoii rpapuk».

B pamkax BbIOTHEHHS 1a00paTOpHO pabOThl HEOOXOAMMO YTOOBI OOYYAFOIIUICS MOT
BBINOJIHUTDH CIEIYIOLINE 3a1auu:

5) BBINOMHUTE MOCTENCHHBIN MYyCK CHCTEMBI PabOTHI I[eXa B OYEPENHOCTH TMOIKIFOUCHHUS
«OpnHo¢a3Hbli UCTOYHUK HampspkeHus» - «Cucrema ocsemieHus» - «IIpokaTHblil cTan» -
«Perynsarop no6aBouyHOro conpoTuBieHus 1» - «Perynsatop 106aBOYHOTO CONMPOTUBIICHUS
2» -«PerynsaTop no6aBoyHOro conpoTuBieHus 3» - «I[logaua oOpabaTeiBa€MOro M3JENUs»
U CHSTh XapaKTEPUCTUKU Ha KaXJIOM IlIare;

6) IlpoBeputh pabOTy CHUCTEMBI NMPH OTKIIOUCHUH NMUTaHUs Ha «OmHO(MA3HOTO HMCTOYHHKA
HaNpPSDKEHUS» U CHATh XapaKTEPUCTUKH Ha BCEX 3JIEMEHTAX CHCTEMBI;

7) TlpoBeputh pabOTy CHCTEMbI MPU OTKIIOYCHHH MUTaHHs Ha «CHCTEMBI OCBELICHHS» U
CHSITh XapaKTEPUCTUKU Ha BCEX AJIEMEHTaX CUCTEMBI;

8) IlpoBeputh pabOTy CHCTEMBbI MPH OTKIIOYECHHU MUTaHHS Ha «[IpOKaTHOrO CTaHa» U CHSTh
XapaKTePUCTUKHU Ha BCEX 3JIEMEHTaX CUCTEMBI.

9) Jis u3MeHeHMs 3HA4YeHMs HaNpsDKeHMs HCHoJb30BaTh Oyok  «MaeanmbHbIi
TpaHcpopmaTopy, rie HEOOXOAUMO paccUUTaTh KOG (HULIMEHT TpaHCHOpMaIUK.

TTpumep 3amanus ms madoparoproil padoTel Ne3 «[IpuMmenenne 1mmudpoBLIX ABOWHUKOB HA

OJICKTPOSHCPTCTHYCCKHUX 00BEKTAXY.

[lenp paOoOTHI: HayuuThCAd padoTaTh C MPOCTHIMH CUCTEMAMH IPOTHO3HPOBAHUS
BPEMEHHBIX PSAJOB B IU(PPOBBIX TBOHHUKAX PEATbHBIX 0OBEKTOB.
VYkazanus K 1abopatopHoi padoTe.

Jnst Hagaia paboThI ¢ CHCTEMOM MPOTrHO3UPOBaHMS, B paHee Co3/laHHOM cpene Anaconda
pypsa_deviaeo0xomuMo 3arpy3uTh JONOTHUTENbHBIC OubmuoTeku Prophet u plotly.
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B pamkax gpaGopaTopHOi pabOThl HEOOXOAWMO BBIMOJHUTH IPOTHO3HPOBAHHUE
IIPOU3BOJICTBO TEIUIOBOM M 3nekTpuueckodl sHepruu B Poccum B 2018 rogy mo BapuaHTawm,
NpeCTaBICHHBIM B Tabmuie 5.5.

Tabnuua 5.5 — BapuanTsl 17151 BBIIOJIHEHHS Ja00paTOpHOI paboThI

Bapuant Ccpuika Ha 06a3y JaHHBIX Bun sneprun
1 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennoas
2 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpudecKas
3 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
4 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnekTpuveckas
5 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
6 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpUdecKas
7 https://disk.yandex.ru/d/XUSITT1v24xZuA Tennoas
8 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpudecKast
9 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
10 https://disk.yandex.ru/d/Whx67b2rhobJkA DrexTpUdecKas
11 https://disk.yandex.ru/d/XUSITT1v24xZuA Tennoas
12 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpudecKas
13 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
14 https://disk.yandex.ru/d/Wbx67b2rhobJKA DrekTpuyecKast
15 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
16 https://disk.yandex.ru/d/Whx67b2rhobJkA DreKkTpuuecKast
17 https://disk.yandex.ru/d/XU9QITT 1v24xZuA TemnoBas
18 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
19 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
20 https://disk.yandex.ru/d/Whx67b2rhobJkA DreKkTpuuecKast
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
22 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
23 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
24 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
25 https://disk.yandex.ru/d/XUQITT1v24xZuA TemnoBas
26 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
27 https://disk.yandex.ru/d/XUSITT1v24xZuA Tennosas
28 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
29 https://disk.yandex.ru/d/XU9QITT1v24xZuA TemnoBas
30 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast

ITpumep 3amanus ms madoparopaoit padoTsl Ned «CrucrteMa aBTOMAaTHYECKOTO BBOJIA PE3EPBaAY

enb paboThl: cO3aTh MAaKET MPOEKTOB, 00ECIEUNBAIOIINX MOJEINPOBaHUE HU(POBOrO
JBOIHMKA CHCTEMBl YIPABIEHUS AaBTOMAaTHYECKOIO BKIIIOUEHHUS PE3EPBHOTO HMCTOYHHKA
MUTaHUS.

B pamkax BbIONHEHHs J1a0OpaTopHOl pabOThl HEOOXOAMMO CMOJEIMPOBATH PabOTY
CHUCTEMBl aBTOMAaTUYECKOTO BBOJA pe3epBa, rie OyAeT MPUCYTCTBOBATh €IIE€ OJWH HMCTOYHUK
NIEPEMEHHOI0 HANpPSsDKEHUs MJIEHTHYHBIM IapaMeTpaM IpEACTABIEHHOTO B  IpUMEpE
NpoeKTHpoBaHUs cucTeMbl. COrjacHO 3aJaHHI0 10 MOJEIHMPOBAHHUIO PAOOTHI CHUCTEMBI
€/IMHOBPEMEHHO MOXET (PYHKIIMOHHUPOBATh TOJBKO OJMH HCTOYHHUK MEPEMEHHOTO HAIPSKEHUS,
TO €cTh JIMOO TeHepaTop NEPEeMEHHOr0 HaNpsKEHUs, JU00 MEepBbIH MCTOUHUK MEPEMEHHOTO
HanpsDKeHUs, TM00 BTOPON MCTOUHHUK NepeMeHHOro HampsbkeHus. HeoOxoaumo mpopaboraTh
HOBBI QJITOPUTM pabOThl CHUCTEMbl aBTOMAaTHYECKOI'0 BBOJA PE3€pBa, PACCUMTAHHOTO HA TpU
UCTOYHHUKA, pa3paboTaTh HOBYIO CUCTEMY 00pabOTKH CUTHAJIOB.
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JlabopaTopHas padora NeS5. UMuTaiMOHHOE MOAEIUPOBAHNE OKPYKAFOIIEHA Cpeabl WIN

IMOTOJHBIX YCIOBHM BOKPYT SHEPIreTHUSCKON CHUCTEMBI BTOPUYHBIX UCTOUHUKOB DHEPIHUH.

[lens paboOTBL: CMOJEIMPOBATH MHOTOY3JOBYIO CHCTEMY pa3HBIX TOKOB  JUIA
IPOTHO3UPOBAHUS IPOIIECCOB PabOTHI BETPOr€HEPATOPOB.

YkazaHus K JrabopaTopHoii paboTe.

B pamkax paboTsl OyieT HCIIONIb30BaThesl cpeia pa3padboTku Anaconda U yCTaHOBJICHHBIH
B Heil wuHTepnperarop Spyder. B cBowo ouepens mNpH  BBINOJIHEHWH pabOTBl  MOXKET
UCTIOJIB30BAThCS JII000E IPYroe MporpaMMHOe 00eCIIeUCHHUE.

Jlns BEIMOJTHEHHST pabOTHI MMOTPEOYETCS UCIOIb30BaHUE OUOIMOTEK pypsa, numpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysiS) — 3To maker mjisi pelieHHs 3aqad I10
MOJICTTUPOBAHUIO Y ONTHMH3AIUU SHEPTeTUYCCKUX CHUCTEM, BKIIOUAIOIIEE Pa3IMYHbIC MOJICIH
TeHEPaTOPOB, BO3OOHOBIISIEMBIX UCTOYHHKOB YHEPTUU, JCKTPHUECKUX CETEH pPa3sHBIX TOKOB U
HaKOMUTEJEH JIEKTPUUECKON SHEPIUH.

Numpy — o910 OubOimmoreka s pabOTBI ¢ MHOTOMEPHBIMH MAacCHBaMH |
BBICOKOYPOBHEBBIMU MaTEMATHYSCKUMH (DYHKITHSIM.

Pandas — »to Oubmuoreka 1t 0OpabOTKM M aHalIM3a AaHHBIX HAa OCHOBE CIIEIHAIBHBIX
CTPYKTYpP Y BIIO)KCHHBIX ONIEpAlAN JUTsI MAaHHUITYJISIITUN C YHCIOBBIMU TA0JIMIIAMU U BPEMEHHBIMU
psAaamu, KoTopasi CTpOUTCsl HaJl Ou0IMoTeKoil numpy 60j1ee HU3KOTO YPOBHSL.

Os — BcrpoeHHass OubOMMOTeka, oOmanmaromas WHTEPPEHCOM IJIsi B3aUMOJCHCTBHUS C
OTIEPALIMOHHOM CUCTEMOM, yrpasisiemoii Python.

Matplotlib — sto OubaMoTeka mis MpeoOpa3oBaHMs MAHHBIX W MOCTPOCHHS JBYX- H
TPEXMEPHBIX IPahUKOB.

Cartopy — 3To maker, npeHa3HAYCHHBIH JIsI 00pa0OTKH TeONPOCTPAHCTBEHHBIX JaHHBIX C
IEJNIBI0 CO3JIaHUS KapT U APYroro aHajiu3a reonpOCTPaHCTBEHHBIX JaHHBIX.

B pamkax mabopatopHoil paOOThl HEOOXOJUMO CO3/1aTh CpeAy pa3padOTKH, 3arpy3uTh B
He€ HeoOXOJMMBIC TIAKeThl, TIPEJICTABICHHBIC BHINIC, CO3/IaTh MPOCKT U BBIBECTH CXEMY CBSI3U
BETPOr€HEepaTOpPOB U rpapuk ux padoTHI.

CocTaB ¥ METOANYECKHE PEKOMEHIAINHY K J'Ia6ODaTODHOMV NpakTUKYMYV «lIpuMeHeHne
TCXHOJOIMH I_II/Id)DOBBIX JBOMHUKOB IIPHU I.[Hd)DOBOfI TDaHCd)ODMaHI/II/I JEHUCTBYIOIIEH

YIEKTPUYECKON MOICTAHIIUN))

Ne

Pazpnen KommenTapuii
n/n
1. | Tun JlaGopaTopHBIi TPaKTUKYM

9 H [MpumMeHeHne TeXHONOTHH IU(POBBIX IBOWHUKOB ITpH IH(POBOI
. a3BaHHe . . o
TpaHchOpPMaLUK JCHCTBYIOMIEH 3JIEKTPUUECKON TOACTAaHLIMU

O0pasoBaTenpHast

5. P DneKTpol’HepreTrka u snexTporexHuka 13.04.02
nporpamMma
Vyebnas .

6. Hudposbie TBOWHUKYU B JJIEKTPOIHEPIETUKE

}_II/ICI_[I/IHJ'II/IHa/ JUCHTUITIIINHBI
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Paznensr PI1J]

Paznen 1. OcHOBBI TpUMEHEHHUS TEXHOJIOTHH HU(PPOBBIX ABOHHUKOB
B QJIEKTPOIHEPIETHKE.

[onsTHst HUPPOBOTrO NBOMHUKA U HHPOPMATIOHHOTO
MOJEIUPOBAHU B JJIEKTPOIHEPTETHKE.

HopmartuBHast nokymenTtauus B npeamernoii oonactu. OCT P
57700.37-2021 «ludpossie aBoitnuku u3aenuit» u [Iporokon MOK
61850.

Onwucanye NpUHIMIIOB HHPOPMAITTOHHOTO MOJICTHPOBAHHSL.
[loHsATHE aHEKBAaTHOCTH U BEPUPHUKALNU MOJEIH.

[Tpumeps! TH(POBBIX ABOMHUKOB B aTOMHOH, TETIOBOH U
3NEKTPUUECKON OTpacisax.

Paznen 4. AHanu3 naHHBIX PSKUMOB padOThl DD 00BEKTOB.
[Ipumenenne 1udpoBBEIX IBOWHUKOB Ha D3 00BeKTax

oTIpeieNIeH s, HA3HAYeHNE ¥ OCHOBHBIE ITOKA3aTElH.

CucTeMBbI CBS3M Ha MOACTAHIUAX U TPEOOBAHUS K CBSA3U IS
(dbyrxmit 1 moneneit ycrpoicts cornacHo ['OCT P MOK 61850-5-
2011.

OCHOBBI IOCTAHOBKH 33JIa4H JJIs1 CO3/IaHus IIU(PPOBOro JBOWHUKA.
[TocTpoeHne n aHaNM3 SJHEPTETHIECKUX XapPaKTEPUCTHK.
CocTaBlieHUE CTPYKTYPhl MOJICIU M aHAJIU3 BBIXOJHBIX PE3YJIbTATOR.

WNJIK xoMmeTeHImu

Obyuarowuecsa 6yoym 3Hams METOIBI cOOpa U aHAITN3a JAHHBIX Ha
ANIEKTPOIHEPTeTUIECKUX 00beKTax. [IpUHIMITBI 1 OCHOBBI paOOTHI
U POBBIX TBOHHUKOB;

3HamMb NPUHIUIBI pa00ThI ¢ 0a3aMH JaHHBIX CUTHAIOB
ANIEKTPOIHEPTETUIECKUX O0BEKTOB; 3HAMb OCHOBBI aHAITN3a TAHHBIX
ANEKTPOIHEPTETUUECKUX CHCTEM; 3HAMb TIPUHIIAIIBI B3aUMO/ICHCTBUS
SHEPreTUYECKUX CUCTEM C TEXHOJIOTHEN VIHTepHETa BEILEH.
Obyuaiowuecs 6yOym ymems ONTUMU3UPOBATH PaObOTy
ANIEKTPOIHEPTETUIECKUX OOHEKTOB H CHCTEM.

Obyuarowuecs 6yoym énadems HaBbIKAMH MTOMCKA HH(OPMAITUH,
cOopa 1 aHaM3a IaHHBIX 110 PEeXXUMaM pabOThl CHCTEM
ABTOMATH3AIUH AJIEKTPOCHAOXKEHHS C MPUMEHEHHEM U(POBBIX
CPEIICTB NPOEKTHPOBAHUS; 61a0emb HABBIKAMU BHEIPEHHS U
TOJJICP>)KKH ¥ PA3BUTHUS TEXHOJIOTHIH NHHOPMAITHOHHOTO
mozaenupoBanuss OKC Ha ypoBHE OpraHH3aIiiy.

Y3kocnenualtu3upoBaHHbIE
IUQPOBBIE OTpacIieBbIe
TEXHOJIOTHH,
Mpe/ICTaBICHHbIC B
nabopaTopHOM
MPaKTUKyMe

VYipasisemast Harpy3ka — JMCTAHIIMOHHO WJIM aBTOMaTHYECKU
peryiaupyemsie,

VHTEIIEKTYaIbHbIE 3HEPTONPUHUMAIONINE YCTPONCTBA
[{udpoBble TEXHOIOTHY UHTETPAIIMU H PACTIPEICIICHHOTO
YIIPABJICHUS SIEKTPUUECKUMU CETSIMU.

10.

YHuBepcaabHbIe
«CKBO3HBIE» ITU(POBEIE
TEXHOJIOTHH,
MPECTaBJICHHBIE B

Hogsie npou3sBoacTBeHHBIC TeXHOIOTHH. TexHOIOrNY U(PPOBBIX
JIBOMHHUKOB.
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nabopaTopHOM
MPaKTUKyMe

11.

Tune! JaHHBIX

TCKCTOBI)IC, YHCIOBBIC, l"pa(bI/I‘lCCKI/Ie, OTKPBITBIC U T.A.

12.

ens

1.

Hayuuts npaBmibHO (OpMYIHPOBATh M 33/1aBaTh 1€ U
3a]a4u MPOEKTA.

Hayuuts aHanmm3upoBaTh M CTPYKTYPHUPOBATH HOBYIO
nHpOpMAaITHIO U JaHHBIC.

Pa3BuTh HaBbIKau OpraHU3aluy BHEAPCHHUS U Pa3BUTHS
TEXHOJIOTHH HH(POPMAIIMOHHOTO MOJICTTMPOBAHUS 1
pa3pabotku ctpykTypsl ACYIIL.

Hayuntes mnpou3BOOUTH KPUTHYECKYIO OLEHKY W aHaJIn3
Jy4IIAX TIPaKTUK HHPOPMAIMOHHOTO MOJCIUPOBAHUSA U
WCTONB30BaHUA MH()OPMAIIMOHHOW MOJEIH Ha Pa3IMYHBIX
JTamax  JKU3HEHHOTO  [HUKJIA  3JEKTPOIHEPTeTHIECKUX
00nexToB 1 OKC;

Hayuuts GpopMupoBaHHio crcTeM Mmokazaresei s OleHKN
3¢ (HEeKTUBHOCTH MTPUMEHEHUS TEXHOJIOTHI
WHPOPMALIMOHHOTO MOACTHPOBAHUS
anekTpo3HepreTudeckux 00bekToB OKC;

Pa3BuTH HaBBIKK BHIOOPA THITOBBIX PELICHHI KOMIOHEHTOB
ACYVII nnu o60ocHOBaHUE HEOOXOIUMOCTH Pa3pabOTKU
OPHUTMHAJIBHBIX PEIICHUH.

13.

3amaun

CdhopmupoBath OnucaHue YacTel MPOEKTa 0 MOAEPHU3ALUH
ANEKTPUIECKOHN TOACTAHIIUN U BHEAPEHUS TEXHOJIOTHH
IU(PPOBBIX ABOHHHUKOB.

Cdopmuposats o0I1iee ONICaHNE HHKEHEPHOTO PEIIESHUS
(mepev4eHbp OCHOBHOTO W BCTIOMOTATEIEHOTO
SHEPreTHUYECKOr0 000PYA0BaHUs, BBIOOP MPOTOKOJIOB U
pa3paboTka cxeMbl B3aUMOJICHCTBUS aIapaTHoi 1
MIPOrpaMMHOM 4acTel IpOEKTa.

Cdopmuposars obuiee onucanne UT pemenus (kak
OCYIIECTBIISETCS yIPaBICHNE YHEPTETUIECKUM
000pyZ0BaHHEM, KaK JJOJDKHO OCYIIECTBISTHCS
B3aMIMOJICHCTBYE U YIIPaBIICHHE ITPeIIaracMbIM
TEXHUYECKUM PEIICHUEM.

O6uiee onMcanne HOPMATUBHO-TIPABOBBIX YCIIOBHI COTTIACHO
nerctBytoniedt HT/ 1 olieHKa TEXHUKO-PKOHOMHYECKHUX

3¢ (dekToB mnpeIaraeMoil KOHIEHIMA TEXHUIECKOTO
peleHHS.

Pa3zpaboTka qop0KHOM KapThl pean3aIii MpoeKTa.

14.

Orncanue

Ha pannenii moment xomnanmedn [IAO «Poccetn» paspaborana

KOHIIeTHs ITUGPOBON TpaHCHOPMAIMK ISl PeaTH3aIiK IeNe |

3aJga4

HalMOHANBHON  mporpammbl  «l{udpoBas  skoHOMHKA

Poccutickoli denepanun». KoHuenuus coaepXUT OmucaHue 3aaad,

ueneBoﬁ MOACIIN, HCIIOJIb3YEMBbIX TGXHOHOFHﬁ, a TaKXKE psaa 3aaad,
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Cpenu KOTOPBIX OJHOW W3 KIIOYEBBIX 3ajad sBiseTcs IudpoBas
TpaHcopmanust U mobimieHue dddexTuBHOCTH Kommanuu ITAO
«PocceTtny, yIIy4IIeHUEe XapaKTePUCTUK HAaJIe)KHOCTU
JNIEKTpOCHAaOXKeHHs  ToTpebuteneii. B mpuoputere  Takke
HOBBIIICHHE JOCTYIHOCTH OJICSKTPOCETEBONH HWHPPACTPYKTYpBl U
IUBepcUdUKaIms Ou3Heca 3a CUeT JOTOTHUTEIBHBIX CEPBUCOB.

B pamkax omucaHHOW KOHIeNIMU pa3paboTaHa IielieBas MOJEIb,
KOTOpas BKJIIOYaeT B ce0s oOecrieueHWe B3aMMOCBSI3M BCEX
MH(OPMAITMOHHBIX ITU(PPOBBIX IMOTOKOB, C NPUMCHEHHEM HOBBIX
MIPOM3BOACTBEHHBIX  TEXHOJNOTHWH;  00pabOTKy  MaHHBIX  JUIA
OTIePaTHBHO-TEXHOJIOTHYECKOTO YIIPABICHHS CETH H TIp.

Konuenuusi npeamosiaraer BHeApeHre HU(PPOBBIX TEXHOJIOTHI B
OCHOBHBIE PabOUHe MPOILIECCHI CM. puC. 42.

Mpouecchol TexHonorum

i

LiuthpoBbie ABOMHUKHK
WcKyCCTBEHHBIN
WHTENNEeKT
JmcTaHumoHHoe
CKaHWpoBaHWe
u cospaHve 3D-mopenei
LlononHeHHas
peanbHOCTb
BuptyancHasa
peanbHOCTb
PacnpeaeneHHbii
peecTp (Blockchain)

Mepegada 3n1eKTPOsHEpPrim

TexHonoruyeckoe
npucoeaHeHwe

.l WHTEpHET Belwen

OnepaTrBHO-TEXHONOT NYeCKoe
W CUTyauWoHHOe ynpaeneHvwe

TexHu4eckoe obenyxwvBaHue
1 PEKOHCTPYKUMA

WNHBeCTULMOHHaRA AeATeNbHOCTL

KanuTtanbHoe cTpouTenbeTeo
DUHaHCbI, 3KOHOMUKa, ByxyueT

3aKynoyHas AeATeNbHOCTb

YnpasfieHne puckamn

Vnpaaneuwe nepcoHanom

YnpaeneHwe cobCTBEHHOCTbIO

YnpasneHue
NPOM3BOACTBEHHLIMM aKTHBaMK

Noructuka
MpagoBoe obecneveHune

Peanusaupns ycnyr

Pucynoxk 42 - Buenpenune unpoBbIX TEXHOJIOTHH B OCHOBHBIE
pabouue mporecch COrjacHO ONMMCAaHHON KOHLEIIUN

Hcxons 3 onrcaHHBIX OCHOBHBIX MPHHIIMIIOB U IIEJIEBOW MOJAETH H
crparerun  1udpoBoit  Tpanchopmammu  [IAO  «Poccerm».
[IpennoxuTh KOHIEMIUI0 TEXHUYECKOTO PEIIEHUS MO BHEIPEHUIO
TEXHOJIOTHH HU(POBBIX IBOMHUKOB MpH HU(POBOH TpaHChOpMaIUH
TUIOBOM JEUCTBYIOIIEH TOPOJICKOM AIIEKTPUUECKON MOJCTAHLIUU
10/04 xB nnu apyroro kiacca, 1Mo 3aJaHui0 MPernoiaBaTeis.

VuauteIBaTh CJICAYHOIIHC napamMeTphbl nOoACTaHIIUMHU, CHUCTEMBI
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anekTpocHatxkenus u apyrux OKC:

- XapaKTePUCTUKH JICHCTBYIOIIETO AICKTPOCHAOKECHHUS THUITOBOM
TpaHCc(hOPMATOPHOU TTOICTAHIINH.

- Y4€T OCHOBHBIX U PE3CPBHLIX HCTOYHUKOB 3J'IeKTpOCHa6)KeHI/I$l.

- TpeOOBaHWA K HAISKHOCTH DJICKTPOCHAOKEHHUS, CBEICHHUS 00
YCTaHOBJICHHOW M PAacYCTHON MOIIHOCTH M CHCTEMaxX ydeTa pacxoja
AJICKTPOIHEPTUU B TOCIICABAPUIHOM PEKHUME (HApYyLICHUS MUTaHHUS
OT OJIHOTO M3 MCTOYHHMKOB; OOECIICUCHHE DIICKTPOIHEPTHEH JODKHO
OBITh MPEIyCMOTPEHO oT OCTaBIIETOCS WCTOYHMKA
3JIEKTPOCHAOKEHUS ).

- YYeCTb, YTO OCHOBHBIMH IOTPEOUTEISIMH DIIEKTPOIHEPTHU OT
IIOACTaHIIUH ABJISIFOTCA: CHUCTEMbI QJICKTPOOCBCUICHUA u
TEXHOJOTMYECKOE O00OPYJOBaHUE MAaJOW MOIIHOCTH, B TOM YHCIIC
npaueyHol, QurHecc-ieHTpa, O0(HUCOB; CHIOBOTO 00OPYIOBaHHS
CHCTEM BCHTHIISAIMH, CHCTEMbI BOJOCHAOKEHHS W BOJOOTBE/ICHUS,
JJIEKTPONIPUBOJIOB  BOPOT, CHUCTEM  3JIEKTPOOOOrpeBa, CHCTEM
KOHAMIIHNOHHUPOBAHUA, PO3CTOYHBLIC CCTH, CHa6OTO‘IHI)IC CUCTCMBI,
MPOTHBOTIOKAPHBIC CHUCTEMbI, KOMILJICKCHAs CHUCcTeMa Oe30MacHOCTH
ATIC u BuneonabmoaeHue (WU 110 33JaHUIO MPEIIOAaBaTEeIs ).

- aBTOMaTu3anus 1oACTaHIIMH JOJIKHA OBITH npeaHasHaucHa KakK JJIsd
ONTUMM3ALUH PACXOJ0B Ha HIEKTPOCHAOKEHNE, TaK U IJIs
COTJIACOBAaHHOT'O MEPEKIIIOYCHUS allapaToB 3alluThl, MOHUTOPHHTA
napamerpoB KO3, ydera BO3MOKHOCTH TPUMEHEHHUS THOPHTHOM
CXeMBbI 3JIeKTpocHa0xeHns ¢ BUD.

- TpPeAyCMOTPETh OCHOBHBIE TIPUEMHUKH COOCTBEHHBIX HYXKII
MOJCTaHIMM  (ONEpAaTHBHBIE LENH, HJIEKTPOJIBUTATENIM CHCTEM
OXJIOKJIEHUS TpaHC()OpMaTOpOB, OCBEUICHUE, JIIEKTPOIOAOTPEB
KOMMYyTauuoHHOH anmapatrypsl BH u mkadoB, ycTaHOBIEHHBIX Ha
OTKPBITOM BO3/yX€, CBSI3b, CHTHAJIN3AIIMS, CUCTEMA MOKaPOTYIIEHHS,
CHUCTEMa TEJIEMEXaHUKH U T.J. MOIIHOCTh moTpedureneir CH
HEBEJMKa, TOATOMY OHH TpHUCOeAuHsSIOTCT K cetu 380/220 B,
KOTOpask OJTy4aeT MUTaHUE OT MOHWKAIOIIUX TPAHCPOPMATOPOB.)

- ydecTb HEOOXOOMMYIO anmapaTHyl0 4YacTb Il peaau3aluu
TEXHOJIOTMM IU(POBBIX JBOHHMKOB, a TaKkKe IMPUMECHEHHE
COBpEMEHHOH ammapaTypbsl, MaTepHaJIOB U MPUOOPOB yyeTa pacxona
3JIEKTPO3HEPTHH U CUCTEMBI YIIPABJICHUS SHEPrONOTPEOICHUEM.

- IPOU3BECTHU BI)I60p HeO6XOZII/IMOI‘O IIPpOrpaMMHOI0 KOMITJIEKCA JIA
obecrieueHus nponecCoB CTATUICCKOM U JTUHAMHUYCCKOT' O
MOZACIIUPOBAaHUsA, paCCMOTPETh BO3MOXXHOCTDb U L[CJ'ICCOO6pa3HOCTB
MIPUMEHCHHA CUCTEM MOJCIIMPOBAaHNA B PE€AJIbHOM BPEMEHMU.

- OnMcaTh KOHLEMIHIO YPOBHEH nepenadn HHPOpMalui MExTy
OTIepaToOpOM U MPOrPaMMHO-aNIapaTHBIM KOMIUIEKCOM, TAaKKe
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MOJYJIEH CBS3U B pealbHOM BpeMeHH, P3A, u mp.

OnTuManbsHBIN pa3mep rpymisl 2-4 gyenoBeka. TpymoeMKocTs

15. | YcioBus BBITIOTHEHUS
J1Ta00PAaTOPHOTO MPAKTUKYyMa COCTaBIseT 12 4acoB.

- Omnucansl Bce NEPEUHUCICHHBIE TEXHOIOTUY, IPUBEICH TEXHUYECKO-
SKOHOMHMYECKHI aHANN3 pa3padOTaHHON KOHLENIHH, CHOPMHUPOBAHO
JIOTUYHOE U IIOCIENOBATEIBHOE MPEICTaBICHUH HHGOPMaLUH
TEXHHYECKOr0  pemlieHusi, oOydyaromuecs  IOKa3blBalOT  BCE
[IEPEUUCIICHHBIE B 1. § 3HAHMUA U YMEHUS — olleHKa «OTIUYHO;
- OnmcaHo OONBLIMHCTBO MEPEUHCIICHHBIX TEXHOJIOTUH, MPUBEACH
TEXHUYECKO-DKOHOMUYECKUI aHaln3 pa3paOdOTaHHOW KOHUEMLUH,
cOpMHPOBAHO JIOTHYHOE U TOCIEIOBAaTeIbHOE TNpPEACTaBICHUH
nHGOPMALMM TEXHUUYECKOTO PELICHMs, 00ydyaroIiuecs IOKa3bIBarOT
OONBIIMHCTBO OINHMCAHHBIX B 1. § 3HAHUH M YMEHHH — OIICHKa
«Xopowoy;
16 K * - Omnuca"Ha TOJBKO 4YacTh W3 TMEPCUNCIICHHBIX TCXHOHOFHﬁ,
' DITEPHIL OieHEH TEeXHUYECKO-PKOHOMUYECKOTO aHali3a He INPOU3BEICHO, JHOO OH
HEKOPPEKTHBIH, chOpMUPOBAaHO  HEMOJIHOE  JIOTHYHOE U
[IOCJIEIOBATENIbHOE  MPEJCTaBlIeHHEe HH(OPMAIMM TEXHUYECKOIo
pemeHus1, oOyJaromuecs MoKa3blBalOT TOJIBKO YaCTh ONMUCAHHBIX B II.
8 3HaHUI U yMEHUHN — OLEHKA «Y TOBJIETBOPUTEIILHOY;
- He omucano OOJBIIMHCTBO W3 TMEPEYUCIEHHBIX TEXHOJIOTHIH,
TEXHUYECKO-IKOHOMUYECKOTO aHanm3a HE IIPOM3BEIEHO,
c(OPMHPOBAHO  HEMOJIHOE JIOTMYHOE M  HENOC/Ie[0BATEIbHOE
npeacTaBieHue  WHGOPMALUM  TEXHHYECKOTO  PELICHUS MM
TEXHHYECKOE PEIICHHE HE MOJIY4YeHO, OOydaloIMecs IMOKa3bIBarOT
OTCYTCTBUC OIIMCAHHBIX B II. 8 3HaHui u YMeHI/Iﬁ — OICHKa <«HE
YIIOBIETBOPUTEIBEHO.

O:xupaemblii pe3yJibTaT

1. Onucanue yacTeil MpoeKTa Mo MOAECPHU3ALNHU ICKTPUUECKON TOJCTAHIINKA M BHEAPEHHUS
TEXHOJIOTHH [U(PPOBBIX TBOMHUKOB (CHOPMHUPOBAHO 000OIIEHHOE TEXHUYECKOE 3a]]aHue).
2. Konnenmuss uHxeHepHoro perieHus (copMHpoBaH TMepeueHb OCHOBHOTO U

BCIIOMOTaTeJIbHOTO  3HEPIreTUYEeCKOro O0O0OpYJOBaHMs, ONKMCAHA CXEMa B3aUMOJCHCTBUS
anmapaTHOM U IPOrpaMMHON YacTel MpoeKTa).

3. Bei6op cymectBytomero I1O0 u UT pemenus (B kakoM MpPOrpaMMHOM oOecHeueHue
peanu3yroTcs MOCTaBIEHHbBIE 33/1a4H, KAKUMHU (YHKLIHSMU JTOJIKHO OHO)
4. OO6miee ommcaHue HOPMATHUBHO-TIPABOBBIX YyCIOBUU coriacHo aAeicTByromedn HTJ u

OLIEHKAa TEXHHKO-D)KOHOMHMYECKHX J(PQPEKTOB NpeylaraeMoil KOHIENUUH TEXHUYECKOIO
penieHusl.

MeToanueckne peKOMeHIAUM JJIA NpernojaaBareis Mo NpuMeHeHnI0
[Tpu 06CykIeHUU peleHus:
— Ilpennoxuth 00ydarOmMMUMCS JOMOJHUTEIBHBIE MaTepuaabl B 3aBUCUMOCTH OT
YpOBHSI TOJATOTOBKM — OO0J€e TEXHHUYECKOro WM o00Ile O3HAKOMHUTEIHLHOTO
Xapakrepa.
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— IlpoBectu ¢ 00yyaromMMUCs AUCKYCCHIO 00 OTIMYHH CYHIECTBYIOIIUX PEIISHUSIX
B 00JIaCTH MPOrPaMMHOT0 oOecrieueHus Il peanu3anuu tTexnonoruu /1.

— IlpoBectn ¢ oOydarOUMMHCA JIUCKYCCHI0O 00 OTIMYMH  CYIIECTBYIOIIUX
TEXHUYECKUX pelIeHU B 00JaCTH TEXHUYECKUX pelIeHHs U ypOBHEH
aBTOMAaTHU3allMU TOJCTAHIMH ¥ TMPUMEHEHUS HA HHUX HOBBIX TEXHOJIOTUH
MHTEPHETAa YHEPTUU.

— OOparuTh BHUMaHHE Ha LEJEBYIO ayTUTOPHUIO — PA3JIMYHBIX TPYII NOTPEOUTENCH
SHEPruu, UX HUHTEpecoB U MoTpeOHocTel kakue (yHKuuMM TexHojoruu L[]
JCHCTBUTENILHO HEOOXOJIMMBI, a KakKhe TOJBKO OKAXYTCS JIOTOJHUTEILHON
(buHaHCOBOM HArpy3Koi MpU MOJEPHU3ALMHU MTOICTAHIUH.

[Ipu npoBepKe 1 OLIEHKE BapUAHTOB PELICHUS:

— OueHuBaTh KOMIUIEKCHOCTh  MPEAJIAaraéMOro  pelieHus IO  BHEIPEHHUIO
texHosoru 11J] Ha MOACTAaHIMK, KOTOPOE JOJDKHO BKIIOYATh B ceOsi MOMHUMO
uHkeHepHeix M UWT acnekToB, Takke OIEHKY SKOHOMHUYECKOro 3ddekra ot
UCIIOJIb30BaHUS.

— OueHuBaTh NPUBIEKATEIBHOCT, CGHOPMUPOBAHHON KOHLEMIUU JJS Pa3HbBIX
TpYII NOTpeOuTeNeH ¢ MO3UIIUU [ICHHOCTU U CTOUMOCTH BHEAPEHUSI TEXHOJIOTUU
L1/1 Ha BceM KM3HEHHOM IIUKJIE TOJICTAHIINH.
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Crpykrypa 1 hopMa oTyera o 1adboparopHoi pabore:

HazBanme yueOHOTO 3aBeeHHAS

KA®EJIPA Ne

OTYET
3AILMIIEH C OLIEHKOI

ITPETIOJABATEJIb

JOJDKHOCTB, Y4. CTCIICHb, 3BAHUC IOAMNMMUCH, JaTa HWHHIUAJIbI, q)aMI/IJ'lI/IH

OTYET I10 JIABOPATOPHOI PABOTE

1o kypcy: LIM®POBBIE JIBOMHUKU B DJIEKTPOSHEPTETHUKE

PABOTY BBIITOJIHNJI
CTYJEHT I'P. Ne

noanuch, aara HWHHUIIKAJIBI, (I)aMI/IJ'II/IFI

Canxr-IlerepOypr 20

ConeprxaHue oTyera:
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Conep:xanue oT4yeTa

esan padoThi:

3agauum:

Teopernveckue cBeIeHUS

B otdere mo maGoparopHoil paboTe 00s3aTeNbHO JODKHBI OBITH YKa3aHBl TCOPETHUCCKUC
CBEICHMsI, HEOOXOAMMBIE JJIsi BBIOJHEHUS J1a00paTopHOil paboThl, B TOM YHWCIE JaHHbIE 00
YCTaHOBKE, Ha KOTOPOH BBINOJIHSIACH padoTa.

PacyeTHo-rpaduyeckast 4acrb
B Hagaste yka3bIBalOTCSl UCXOIHBIE TAHHBIC, PACUEThI, TPadUICCKUE IIOCTPOCHHUS.
BriBoabI

Otuer no nabopaTopHON paboTe 00s3aTEIbHO JOIKEH COJEp’aTh BBIBOJABI 1O JIAOOPaTOPHOM
paboTe, B KOTOPOH JOJKHBI OTpaXkaTbcs (PaKThl JOCTHIKEHHS LIENH.

Cnucok MCno/Ib3yeMoii JTuTepaTyphl

Crniucok ucnons3yemoit aureparypsl opopmisiercss B cootBerctBun ¢ 'OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe omnucanue. O6mue TpeOOBaHUS W MpaBUIIa
COCTaBJICHUS.

TpeboBanusa kK 0hOPMICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

IIpaBuna odpopmiienus oruera
1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopmieHHs OT4eT Mo JiabopaTtopHoi paboTe odopmisercs
J00BIM MEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpOHE JincTa Oenoil 6ymaru popmata A4.

1.2.B otuere mno mabopartopHoil pabore gomyckaercs uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHUE 110 MIUPUHE, OTCTYI KpacHo# cTpoku 1.0.
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1.3. lIgeT mpudra 10KEH OBITH YEPHBIM.
2. Hymepanusi cTpaHull 0TYeTa

2.1. Ctpanunpl oTueTa CIleayeT HyMepoBaTh apaOCKuMu mUdpamu, coOMoaas CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABISETCS B HU3Y Ka)JIOTO JIMCTA
10 LIEHTPY.

2.2. TUTynbHBIN JTUCT BKIIOYACTCA B OOIIYI0 HyMepaluio crpanuil ordera. Homep crpanuipl Ha
TUTYJILHOM JIUCTE HE IIPOCTABIISAETCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl MOMKHBI MMETh HOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYEeHHbIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuTHI Ha Mofpasaensl. Hymepalus moapasienoB coCTaBIseTcs U3
HOMEpa paszena W Tojpaszjerna, 0003HAaYeHHOTO uepe3 TOuKy, Hampumep, «1.1.». B koHie
Ha3BaHUs Pa3/ICIOB M MMOAPA3/CIIOB TOYKA HE CTABUTCA.

4. LanocTpanuu

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

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

4.3. TloamucH Bcex MIUTIOCTPALIMH BEIPAaBHUBAIOTCS MO LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku nomxHb! ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH M CaMUX TPapHKOB.

52. Ecnm rpaduku OTpaxaroT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCs HX
BBITMIOJTHEHHE B OJHOM CUCTEME KOOpIMHAT.

6. Ta0auubI

6.1.B otuere mo maboparopHOii pabOTE PEKOMEHIyeTCS CKBO3HAsS  HyMepalus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpejaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT M3 HOMEpa pa3/ieiia U MOPSAIKOBOTO HOMEpa TabIUIIbI, Pa3AeIeHHBIX TOYKOM.

6.2. Tabnuiel HyMepyroTcst apaOCKUMH LU ppamu.

6.3. Hymepauus Ttabmun npousBoautcs co ciaoBoM «Tabmuua» 6e3 3Haka «No», Harpumep,
«Tabnuua 1».

6.5.4. Kaxxgas Tabnuia A0mKHA UMETh Ha3BaHWE, KOTOPOE CIIEAyeT MOMEIIaTh HaJ Tabiauien
cieBa 0e3 ab3aI[HOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM uepe3 THpeE.
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11.3. MeToauyueckue yKa3aHus Uil OOYJAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B Xxoje BBIIOTHEHHUS CaMOCTOSTEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBIMOTHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IOMOTAaeT TOJyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBEHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HAMNPaBISIONIMMH  CaMOCTOSITENBHYIO — PaboTy
00y4arOIIUXCASBISIOTCS:

— y4eOHO-METOAMYECKU MaTepHal Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHHS 10 BBHIMIOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIIuxcst
1o 3a04HOU (hopme oOyueHus).

11.4. Meroauueckue yKaszaHus Ui OOyYaroIMHUXCS 110 IPOXOKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekyuii KOHTPOJb YCIIEBAEMOCTH MpPEAyCMATPUBAET KOHTPOJIb KadeCTBa 3HAHUI
00y4aroIuXxCcsi, OCYIICCTBISEMOIO B TEUCHHUE CEMECTpa C IIEJbI0 OICHMBAHUSA X0Jia OCBOCHUS
JIUCLUATIIUHEI.

[TpoBeseHne TEKyMIEro KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISIETCS ¢ MOMOIIBIO TECTOB,
npUBeJCHHBIX B Tabmuie 18. OueHnBaHUE TEKYIErO KOHTPOJIS YCIICBAEMOCTH OLICHUBACTCS 110
CHCTEME 3a4eT/ HE 3a4eT.

11.5. Meroauyeckue ykazaHus Ijisi OOYHarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTaisi  OOyYarOUIUXCsi  MPEAYyCMaTpUBaeT  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO MuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMa OICHKM 3HAHMM, TOJYYCHHBIX OOy4YalomUMCs B TIpoOIecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEelIeHUs MPAKTHUYEeCKUX 3ajady. JK3aMEH, Kak MpPaBWJIO, MPOBOJUTCS B
NepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, KYTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

[IpomexyTouHas aTTectanus MPOBOIUTCS B (Gopme SKk3aMeHa. DK3aMEH MPOBOIUTCS B

yCcTHOM (opMme 1Mo OuiieTaM B BUJE MOATOTOBKU M M3JIOKEHHs pa3BEPHYTOro oreera. Bpems Ha
MOJArOTOBKY OTBeTa - 60 MUHYT.
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[Tpunoxenue 1
OTBETHI K TECTAM
Tabauua 20. OTBETHI K TECTAM
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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