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AHHOTaNINA

JucturumHa «L{udpoBsie ABOWHUKHN B JIEKTPOIHEPTETHKEY» BXOJUT B 00pa30BaATEIbHYIO
IPOrpaMMy BBICILIEr0 00pa30BaHUs — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
cnenquanbHocT  13.04.02  «OnekTposHepreTuka U AJNEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

YK-2 «Crnoco0eH ynpaBisiTh MIPOEKTOM Ha BCEX ATAIAX €ro KU3HEHHOTO UK

IK-1 «CrocoOHOCTh ~ CaMOCTOSAITENIBHO ~ OCYIIECTBIATH  HCCIIEA0BATEIBCKYIO
JeATEIbHOCTh, AHAIU3UPOBATH U MPEJACTABIATh PE3YJIHTATHl HAYUYHBIX HUCCIICTOBAHUI»

I1IK-2 «cnocobeH pa3pabarbiBaTh M OOOCHOBBIBATH IMPOEKTHBIC PEIICHHS B 00JacTh
npoecCHOHANBHOM e TEIIbHOCTI

I1IK-3 «crocobdeH IIPUMEHSTH TEXHOJIOTUU U (HPOBBIX JIBOMHHUKOB st
MH(OPMALIMOHHOT'O MOJIETTUPOBAHUS 00BEKTOB MPO(hecCHOHATBHOM 1eATETbHOCTH.»

CopepxaHue TUCLUILUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C TEXHOJIOTUSIMH
MH(OPMALIMOHHOTO ¥ KOMIIBIOTEPHOTO MOJICTHUPOBAHUS U TEXHOJIOTUU IIU(PPOBBIX IBOWHUKOB B
AIIEKTPOIHEPIE€TUKE.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OcBoeHne OOYy4YaIOUIUMUCS TEOPETUYECKMX M MPAKTUUYECKUX HAaBBIKOB NPUMEHEHUS
TeXHOJOTHI U@PpoBbIX ABOMHUKOB (L[/]) 31ekTposHepreTHuecKkux 00BEKTOB, OIEHKU BIUSHUS
SKOHOMHMYECKUX (DaKTOPOB, CHIDKEHHUS CeOECTOMMOCTH, KadecTBa U CPOKOB pa3paboTKu
WH(OPMAIIMOHHBIX MOJIETIEH 00BEKTOB MPOQPECCHOHAIBHOMN 1eATETHHOCTH.

Hucnumimna dopMupyer y oOydaromuxcsl HpeicTaBieHrne O IUGPOBBIX HHPOPMAIIMOHHBIX
MOJICJISIX, CIOCO0aX TOBBIIICHHUS] UX TEXHOJIOTUYHOCTH, a TAKXKE IMOBBIMICHUS HAIE)KHOCTH U
3¢ peKTUBHOCTH FKCIUTYaTallMi 0ObEKTOB NPOheCCHOHATBHON AeSITETbHOCTH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (nanee —
OI1 BO).

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

B pesynbraTe u3ydeHUs AMCHUUILIMHBI OOYYAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUIUMU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMU. KOMIIETeHIIMN U MHIIMKATOPBI UX JTOCTUKEHUS TPUBEACHBI B

Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Kon u HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
HaWMEHOBAHHE
KOMITCTCHITHH KOMTICTCHITHH
KOMIIETEHIINH
YK-2 Cnocoben
VK-2.B.2 BnaseTh HaBbIKaMU PELICHUS
YHuBepcalbHbIC VIIPABISATH TPOSKTOM
npodecCHOHANBHBIX 337a4 B YCIOBUSAX
KOMIIETEHITHH Ha BCEX ATamax ero
¢ poBU3aIK 00IIeCTBA
YKU3HEHHOTO ITMKJIA
ITIK-1 Crnoco6nocts | [IK-1.J1.2 caMOCTOSTEIHHO BBIIOIHSICT
CaMOCTOSITEJIBHO WCCJICIOBAHMSI M CO37]aCT MAaTEMATHICCKHE
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 o
MOCTPOCHUS MH()OPMAITMOHHBIX MOJICIICH
U (POBBIX
o [TK-3./1.2 ucnomab3yeT TEXHOIOTHH UPPOBBIX
[Ipodeccuonanbabie | TBOWHUKOB JJIS .
JTIBOMHUKOB JIJISl MOJISITUPOBAHHSI PAOOTHI
KOMIIETSHIIH 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. .
TEXHOJIOTHI1
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2. Mecro nucuuminHsl B cTpykrype OI1

JucnurmuHaa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— «udposas penelinagd 3anra 1 aBTOMATHKAY,

— «HMHTeIEKTYaIbHBIE CUCTEMBI DJIEKTPOCHA0KEHNS Y,
«IlepexoJHBIC TPOIIECCHI B DICKTPHUYSCKHX CHCTEMAaX .
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 U3YUYECHUH JIPYTUX AUCIUIUINH:

— «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 AUCHUILTHHE (M pacrpeeCHIE 3TON TPYJOEMKOCTH 0 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 n0020moeKu 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)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, udd. 3auy, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3/esiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TaOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazpgenbl, TeMbl TUCTIMTUTAHEL Jlexmm | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 3
Paznen 1. OCHOBBI NPUMEHEHHUSI TEXHOJIOT UM
U POBBIX TBOWHUKOB B 3JICKTPOIHEPTETUKE 2 8
Tewma 1.1 [TousTHS TUPPOBOTO TBOWHUKA U




MH()OPMALIMOHHOTO MO/ICIIUPOBAHHS B
3JIEKTPOIHEPIETUKE.

Tewma 1.2 HopmatuBHas JOKyMEHTaNNS B
npeametHoit oonactu. [OCT P 57700.37-2021
«Uudpossie nBoitHnku m3nenui» u [Iporokon MOK
61850.

Tema 1.3 Onucanue NpUHIUIIOB UHPOPMAIIIOHHOTO
MozenrpoBanus. [IoHATHE afeKBaTHOCTH U
Bepu(UKaIUK MOJEIH.

Tema 1.4 [Tpumepsl HUQPOBBIX IBONHUKOB B
aTOMHOM, TEIJIOBOM U AJIIEKTPUYECKOU OTpacisix.
[Tpumeps! TUPPOBBIX ABOMHUKOB B MPOU3BOCTBE.

Tema 1.5 [IpumeHeHne CKBO3HBIX HU(PPOBBIX
TEXHOJIOTHH NPY CO3AaHNU HUPPOBBIX ABOHHHUKOB!
Al, BlockChain, loT.

Paznen 2. PazpaboTka 1indpoBbix 1 HHOOPMAIIHOHHBIX
MojIesel 3MeKTPOIHEPreTHIECKUX 00bEKTOB
Tewma 2.1 [udpossie cpeast pa3padoTKu

WHQOPMAIMOHHBIX U MATEMaTHUECKUX MOeen
3JIEKTPOIHEPIeTUIECKUX OOBEKTOB.

Tema 2.2 ITpyuHIMOBI UCIIOIB30BAHMS
MaTeMaTHYECKUX MOJeNeH pu paboTe ¢
OHEPICTUUCCKUMHA O6’bCKTaMI/I.AKTyaHLHOCTB u
popaboTKa MPOOIIEMHBIX BOITPOCOB.

Tema 2.3 Pa6ora 10 SimInTech. CoiicTBa 610K0B.

Tema 2.4 Pa3paOboTka 3JEKTPHUECKON CXEMEI.
[TapameTpsl pacuéra. MogenupoBaHue U NpOBEpKa
paboTocmocobrocTH. ba3a qaHHBIX CUTHAIOB
CHUCTEMBI.

Tema 2.5 CrucreMbl aBTOMaTHYECKOrO BBOJIA Pe3epBa

(ABP). TunoBbie cXeMbl ¥ IPUHIIHIT paOOTHI.

Tewma 2.6 Pazpabotka monenu ABP B pamkax cucrem
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSA. AJITOPUTMBI
YIPABJICHUSI SHEPTE€THUECKOM cucteMoil. Moaenu
3IIEKTPOIHEPIeTUIECKUX OOBEKTOB.

I'paduueckoe oToOpaskeHHE BBIXOAHBIX 3HAYCHUH.
Tewma 2.7 LludppoBoii 2MeKTpUIeCKHii TPUBO/.

VYipasnenue, CTpyKTypHbIE MOJIEIH.

AHanu3 yCTOWYMBOCTH M KauecTBa.

Mertoa cuHaTe3a TU(POBBIX IPUBOIOB.

Ileprox KBaHTOBaHUS HETIPEPBIBHBIX CUTHAJIOB.

16

22

Pazznen 3. MeTons! opraHu3anuy NpOU3BOICTBEHHBIX
HPOLIECCOB Ha IEKTPOIHEPTETHUECKUX OOBEKTAX
Tewma 3.1 NUuatepdetics! UPOBLIX TBOHHUKOB.

Tewma 3.2 VicKycCTBEHHBIH UHTEIUIEKT JUIS PEILICHUS
3a1a4 ONTHMU3ALIH.

Tewma 3.3 MammHaHOE 00y4YeHHE B TEXHOIOTHUAX
IUQPOBBIX ABOHHHUKOB JUISI AJIEKTPOIHEPIEeTUIECKUX
o0bexToB 1 ACVYIL

OcHOBHBIE MPOOJIEMBI MAIIIMHHOTO O0YUCHHSI ITPH
paboTe ¢ 1UGPOBLIM JTBOHHUKAMH.

12

12




Paznen 4. AHanu3 DaHHBIX PEKUMOB padOTHI DD
00BEKTOB

IIpumenenne mPOBBIX TBOMHUKOB Ha D0 00BEKTaxX
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 gaaasix. Hactpoiika cpem ais
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. CocTaBIIieHHE CTPYKTYPhI MOAEITH U
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 1A TEITbHOCTBIO.

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 pa3acC/IOB U TEM JICKIITHOHHbBIX 3aHATUMN

1 OCHOBBI IPUMEHEHHSI TEXHOJIOTHH [U(POBBIX IBOMHUKOB B 3JIEKTPOIHEPreTUKE
Tewma 1.1 [ousTHS UPOBOTO BOMHUKA H UHPOPMAIIHOHHOTO MOJICITUPOBAHNS B
JJIEKTPOIHEPIETHKE.

Tema 1.2 HopmaTtuBHast nokymeHTanus B npeameTHoi oomactu. [OCT P
57700.37-2021 «udpossie aBoitnuku uzaenuii» u [Iporokon MOK 61850.
Tema 1.3 Onucanue NpuHIMIIOB HHPOPMALMOHHOTO MoaenupoBanud. IlonsTue
aJICKBaTHOCTH Y BepU(PHUKALIUN MOJICIIH.

Tema 1.4 [Tpumeps! TUPPOBBIX TBOMHUKOB B AaTOMHOM, TETIIOBOW U
aneKTpudeckoil orpacisix. [Ipumepsl nuppoBbIX JBOWHUKOB B IPOU3BOJICTBE.
Tema 1.5 [IpuMeHeHre CKBO3HBIX MUPPOBBIX TEXHOIOTUH MIPH CO3JIAaHUN
ungpobix ABorHUKOB: Al, BlockChain, [oT.

2 Pa3paboTka 1udpoBsix 1 HHHOPMAITMOHHBIX MOJIENIEH SIIEKTPOIHEPTETUIECKIX
00BEKTOB

Tema 2.1 Ludposkie cpens pa3padoTku HMHHOPMAITUOHHBIX M MATEMATHYECKUX
MOJIEJICH IEKTPOIHEPreTHUSCKUX 00BEKTOB.

Tema 2.2 [IpuHINTIBI UCTIOTB30BAHKUS MATEMATHYECKUX MOJIENeH TIpu padoTe ¢
JHEPreTHYECKUMH 00beKTaMu. AKTYaIbHOCTh B MTPOPA0OTKA MTPOOIEMHBIX
BOIIPOCOB.

Tema 2.3 Pa6ora [1O SimInTech. CroiicTBa 010KOB.

Tema 2.4 PazpaboTka snextprudeckoi cxembl. [lapamerpsl pacuéra.
MogenupoBaHue U MpoBEpKa paboTocmocoOHocTr. ba3a JaHHBIX CHTHAJIOB
CHUCTEMBI.




QJICKTPOSHCPICTUUCCKUX OOBEKTOB.

YmpasneHue, CTpyKTypHBIE MOJIEIH.
AHanu3 yCTOWYMBOCTH U Ka4eCTBa.
Mertoa cunTe3a HU(POBBIX MPHUBOJIOB.

I'paduueckoe oToOpaskeHHE BBIXOAHBIX 3HAUYCHHH.
Tema 2.7 LudpoBoii snekTpuyecKuii IpUBO/I.

[lepron kBaHTOBaHMS HETIPEPHIBHBIX CUTHAJIOB.

Tema 2.5 Cuctemsl aBTOMaTmaeckoro Beojia pesepBa(ABP). Tunossie cxems! u
MIPUHIIUT paOOTHI.
Tema 2.6 Pazpabotka momenn ABP B pamkax cUCTeM aBTOMAaTH3UPOBAHHOTO

MMPOCKTUPOBAHUS. AJITOPUTMBI YIIPABJICHHS YHEPTEeTHUCCKOM CUCTEeMOM. Moenu

3 MeTo/1p1 OpraHn3anyy MPOU3BOICTBEHHBIX MTPOIIECCOB HA DIIEKTPOIHEPTETUIECKIX

00BEKTax

Tema 3.1 MuTepdeiics mndpoBLIX TBOWHUKOB.

aNeKTpo3HepreTHdecknx 00bekToB 1 ACYIL

Tema 3.2 MickyCCTBEHHBIN MHTEIUICKT AJIS PEIICHUS 3a/1a4 ONITUMU3AIUH.

OcHOBHBIE TPOOJIEMBI MAIMHHOTO 00Y4EHUsI ITpH padoTe ¢ U(POBHIM
TBOMHUKAMH.

Tema 3.3 MammHHOe 00y4eHHE B TEXHOIOTHIX [U(PPOBBIX TBOMHUKOB IS

4 AHanM3 TaHHBIX PEXXUMOB pa0b0oTH DD 00BEKTOB

[Tpumenenne nnpoBbIX JBOWHUKOB Ha DD 00bEKTaX

CTPYKTYPBI MOJCIIN U aHAJIN3 BBIXOAHBIX PE3YJILTATOB.

Tema 4.3 [Mapcunr nanueix. Hactpoiika cpen st 00pabOTKH JaHHBIX.
Tema 4.4 OCHOBBI IOCTAHOBKH 33J]a4H IS CO3/IaHUs IIIPPOBOTO ABOWHUKA. AHAIN3
PpaboTBI CUCTEMBI MAIITMHHOTO 00y4YeHus nudpoBoro neoitanka ACVYIIL.
Tema 4.5 IlocTpoeHue 1 aHaIU3 YHEPTETUIECKUX XapakTepUCTUK. COCTaBIECHHE

Tema 4.1CucteMsl CBS3H Ha TIOACTAHIUAX U TPEOOBAHUS K CBS3U A QYHKIHHA U
Mozeneit ycrpoiicts cortacio TOCT P MOK 61850-5-2011.
Tema 4.2 @opmupoBanue 6a3 JaHHBIX B AIEKTPOIHEPTETHUECKUX CHCTEMAX.

4.3. IlpakTtuyeckue (ceMUHApPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

M3 Hux Ne
Ne | Tewmsl npaktuueckux | ®opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHUYECKOH |pasiena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabauna 6 — JlaBoparopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne TpynoemMKoCTh, | MPaKTUYECKON | pa3zaerna
HaumenoBanue 1a60paTopHbIX paboT PYA - | TP pasil
n/m (uac) MOATOTOBKU, | JUCLIHII
(gac) JIMHBI




Cemectp 3

Nzyuenune nmudpoBoro aBoitHUKA
WHGOPMAIIMOHHON MOJIENH poliecca
PEOCTAaTHOTO MyCKa JABUTATENsI IOCTOSTHHOTO
TOKa

[udposas cuctema aBTOMaTHIECKOTO
PEryJIUpOBaHUSI SHEPTETUUECKOT0 00BEKTa

[Tpumenenne MUQGPOBBIX JBOWHUKOB HA 4 4 2
JIEKTPOIHEPIeTUYECKUX 00BEKTaxX

4 | CucreMa aBTOMaTHYECKOI'O BBOJIa pe3epBa 4 4 2

JlabGopaTopHbiii pakTukyM «lIpumenenue
TEXHOJIOTHUH HU(PPOBBIX TBOMHUKOB MPU
U poBoii TpaHCPOPMALIUU IEHCTBYIOIIECH
ANEKTPUYECKON MOACTAHIIUN»

12 12 3

NmuTannoHHOE MOIETUPOBAHUE
OKpPY’Karollel cpebl UM NOTOAHBIX YCIOBUI
BOKPYT SHEPre€TUYECKON CUCTEMbBI BTOPUYHBIX
HMCTOYHUKOB SHEPTUHU

Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosiTennbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Bugsl caMoCTOSTENNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 30 30
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jlomamaee 3amanue (J13) 20 20
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 3 3
atrecrauuu (ITA)
Bcero: 57 57

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHOM paboThl 00yJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
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[TepeueHp MEUaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3/IaHUN NpUBEICH B TabuuIie 8.
Tabmuua 8— IlepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuecTso 3x3eMILIsIpoB B

Hlncp/ bubnuorpaduueckas ccplika OndImMoTeKe
URL agpec
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
bynaros B.B., Conéunniii C.B., Cepuxon C.A.,
Kynpuniiknii AA., Poicun
A.B. ABromMaruzanusi MPOEKTUPOBAHUSA H 30
MIPOU3BOJICTBA! y4eOHO-MEeTOIuYEeCcKOoe

rnocobue / CIIo: I'VAII, 2020. - 95 c.

Pricun A.B., Conénrrii C.B., Conénas

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

30

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

Ha s3bIke Python: yueOHO-MeTon4yeckoe
nocobue. - CIIo: I'VAIIL 2019. - 38 c.

A. TlpoxopoB, M. JIbicaueB o peaakiuei
A. BopoBkosa LludpoBoii 1BOIHKK: aHANN3,
TpeHbl, MUPOBOi onbIT / M.: OO0
«Anpsaucllpunry», 2020. - 401 c.

C.B. Conénniii, B.I1. Ky3pmenko, B.E. benaii
[IpumeHeHne TeXHOIOTHIA IUPPOBBIX
JIBOMHUKOB B 3JICKTPOIHEPTeTUUYECKHUX
cucremax/CII0: I'VAIIL, 2024. — 75 c.

50

7. TlepeyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTn «HTepHEeT»
URL agpec HaumeHnoBanue

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

https://disk.yandex.ru/d/bWpyrOO- | Baza meroanyeckux mocoduit k [{uppoBsiM q1BOWHUKAM B
akEkgw DIEKTPOIIEKTPOIHEPTETUKE

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus,, HCIOJIb3YEeMOTo TIpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIiecca MO0 AUCLHUIIUHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Taduuie 10.
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Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCLUIUIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl (pu HEOOXOMMOCTH)
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-21
[lepconanbHble KOMIBIOTEPHI € MIpeaycTaHOBICHHBIM [10 31-04
Anaconda, SimInTech, noctyn B MnTepuer

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlnN

Bua npomexyTo4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpOCOB K SK3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS cDOPMUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopmmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI H 000OIIEHHS;

— CBOOOJIHO BJIQJIEET CHCTEMOM CITEIMATN3UPOBAHHBIX MIOHITHIA.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakteprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«XOpOoHIOo»
(Ga4uTCHO»

— 00yJaroUiCcs TBEPIO YCBOWII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C NPAKTHYCCKOH JESITEIBbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX ITOHITHH.

«YIOBJICTBOPUTEIILHO»
(Ga4TCHO»

— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
[0 CYILIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJbKO OCHOBHOWU
JIUTEPATYPBHI;

— JIOIYCKaeT HEeCYIIECTBEHHbBIE OMUOKN U HETOYHOCTH,

— UCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHM 3HAHMI
HaIIpaBJICHUS,

— cnabo apryMeHTHUPYET HAYyUHBIE MTOJIO0KEHNUS,

— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.

HCYIAOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIOMYCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— 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

Ne n/mt IlepeyeHb BOMpOCOB JUIsl SK3aMeHa Kon
WHIMKATOpa
1-6 1. Jaiire ompenenenue nudpoBoMmy nBoiHUKY. Knaccudukanus | YK-2.B.2
II1. Cdeprl npumeHeHMUS.
2. OTnuuuTenbHbIE TPU3HAKU U(POBOTO TBOMHUKA.
3. Kakue TexHOJOrMH KOHBEPTHPYIOTCS B KOHIETIIUU IH(PPOBBIX
JIBOMHHUKOB?
4. OcOOEHHOCTH ONTUMU3AIMM TPOJYKTAa C HCIOJb30BaHUEM
U(PPOBBIX TBOMHUKOB.
5. Ocobennoctu cbOopa M OOpabOTKM JaHHBIX Ul CO3JAHHS
U(PPOBBIX TBOMHUKOB.
6. OcoOEeHHOCTH WCIIONB30BaHUS CHCTEM HWH(POPMALMOHHOTO H
MaTeMaTHYECKOTO MOJAETHPOBaHUA NHU(QPOBBIX JIBOWHUKOB |
U (POBBIX TEHEH.
7-14 7. YenoBeko-MalIMHHbIE UHTEP(ENCH B IU(POBBIX TBOHHUKAX. IK-1.4.2
8. OcobeHHOCTH  HCIIONIb30BaHMA  OJIoKYelHAa B IU(POBBIX
JIBOMHUKAX.
9. Ilporoxon MK 61850.
10. Hudpossie asoitnuku (L[JI) B obecrneyeHn# >KU3HEHHOTO
[UKJIAa U3JIEIIUHN.
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11. IudpoBoii ABOHHUK KOMIOHEHTA.

12. IludpoBoii ABOHHHUK aKTHUBA.

13. LudpoBoii ABOHHUK KOMIUIEKCHOTO OOBEKTA.
14. Iudposoii ABOHHMK mpolecca.

15-21 15. ®ynkmusa u pons loT-TexHomoruii npu co3ganuu nudposoro | [IK-1./1.6
JIBOITHUKA B 2JIEKTPOIHEPreTHKE.
16. IlpakTuyeckoe mNpUMEHEHHE LHU(PPOBBIX JTBOWHUKOB B
yIpaBJIeHUN 0OBEKTAMH AJIEKTPOIHEPTETUKE.
17. Co3manue wu Bepudukanus UUGPOBOKH  DHEPrETUUYECKOM
MO/JIEJI B IPOTPAMMHBIX KOMIUIEKCAX.
18. OcHoBHBIE TpeOOBaHHMS K COBPEMEHHBIM CHCTEMaM pelleiHON
3amuThl (P3A) B udpoBBIX TBONHUKAX.
19. ERP cucremsl. Moaymu. Tuner ERP cucrem.
20. Kounenuus» Ymasle cetu» Smart Grid.
21. ArperupoBaHHBIH HUPPOBON JBONHUK

22-33 22. udposoii ABOWHUK MPOTOTHIIA. K-2.71.3
23. Ilonsatne twmdpoorr mnoxacranumu (L{II). Opranuzanms
texHonoruu IJI na LII.
24. NudopmannoHHoe MOJIETMPOBaHUE UHPPACTPYKTYPHI
AKTUBHOT'O MOTPeOUTENS.
25. Jlunamuueckoe MOJEIMPOBAHUE TEXHUYECKUX YHEPTOCUCTEM U
UX 3JIEMEHTOB.
26. Hasznauenue u ctpykrypa [IO SimInTech. Coctosnue wu
nepcnekTruBbl pa3Butus L/ B PO B anekTposHepreTuke.
27. bubmuorexku B I1O SimInTech. buGmmorexkn OJI0KOB mJis
pacuera 3JeKTPUYECKHUX LIeTIEH.
28. bazwl nanubix 1 ux Tanel B [10 SimInTech.
29. IlpoBepka cTpyKTypsl M (QuiubTpauus 6a3 manHbeix B I1O
SimInTech.
30. OcobenHoctu paboThl ¢ pemakTopoM 0Oa3bl gaHHbIX B 11O
SimInTech.
31. Tumsrl cBs3eit B [10 SimInTech.
32. Konnemmsa cozgaaust moaenu oonekra B [10 SimInTech.
33.  CrpykTtypa cHCTeMbl 00pabOTKM  CHUTHaJIOB.  bydep
MOCJIEIOBATEIEHOTO BBOJA JAHHBIX, Oydep IOCIeq0BaTeIbHOTO
BbIBOJIa AaHHbIX, Oydep FIFO/LIFO B I10 SimInTech.

34-44 34. bnox ObicTporo mpeoOpasoBanuss @Dypee. Bxommsie wu | [IK-3./.1

BbIXOAHBIE 3HaueHus. [lapamerpsl mopToB. ['padmku BBIXOAHBIX
curnanos B [1O SimInTech.

35. OcoOeHHOCTH CO3[IaHUS MOJENU aJrOPUTMOB YIIPABICHUS
6okamu B [10 SimInTech.

36. bubnmnoTeka «CraTucTukay —

OJIOKH CpPEeTHETO CPEeTHEKBAAPATHUECKOTO U CPETHETO
apudmernueckoro 3HaueHUs B [10 SimInTech.

37. bubnmuoreka «Ctraructukay:  Koapduumuent oskcuecca
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ko3 uuuent koppemsauuu B [10O SimInTech.

38. bubmuoteka «Craructuka»: B3auMHONW KOpPPENSIIUU BXOJHBIX
curnainos B [1O SimInTech.

39. OcobeHHocTu  s3bIKa IporpaMMupoBaHus. KOHCTaHTHI
OcCHOBHBIE MaTE€MaTH4YeCKHME U YyHapHble omnepaTtopsl B [1O
SimInTech.

40. CTpyKTypa OCHOBHBIX BEKTOPHBIX M MATPUYHBIX (YHKIIUN B
[1O SimInTech.

41. CrtpykTypa OCHOBHBIX (YHKIMH ciaydaidlHeix uncen B [1O
SimInTech.

42. CTpyKTypa OCHOBHBIX Ipa)M4eCKUX M CHCTEMHBIX (DYHKIHMH B
ITO SimInTech..

43. Ontumu3anusi MyTeM CHHTE3a MHTETPUPYIOLIErO PeryisTopa.
Pacyer  nokanbHBIX ~ KpuTepueB  ontummzanuu.  ['paduxk
nepexoHoro nporecca B [10 SimInTech..

44. biok 3amna3/pIBaHus [IEPHO/Ia KBAHTOBAHKS HEITPEPHIBHBIX
curnaiuos B [10 SimInTech.

45-65

45. MopaenupoBanue (pU3MYECKUX MPOIECCOB METOJOM CHHTE3a
dposbix npuBoaoB B [10 SimInTech.

46. IToctpoenue pacnpenencHabix Mojeneid B B I1O SimInTech.

47. MopenupoBanue pabotei ABP. IlpuninunuaneHas cxema
paboter ABP B I1O SimInTech.

48. Mopenupopanue pemennsi ABP: Cxema 3-1G ¢ nogkitoueHueM
k JAI'Y B I1O SimInTech.

49. MopenupoBanue pemenus ABP: Cxema 2-2C «Kpect» B 10
SimInTech.

50. Monenupoanue pemienus ABP: Cxema 2-2 ¢ cCeKIIMOHHBIM
xonTaktopom B I1O SimInTech.
51. bubnmorexa Matplotlib.

52. OcHoBHBbI€ 311eMeHThI rpadukoB B I10 Matplotlib.

53. Iloctpoenue rpadukos B [10 Matplotlib.

54. TloctpoeHue nuarpammsbl JUisl KaTeropuaidbHBIX AaHHBIX B 1O
Matplotlib.

55. OcHoBbI paboThI ¢ MOysIEM pyplot.

56. Pabota ¢ nuneitnbiMu rpagukamu B [10 Matplotlib.

57. Coiicta knacca Text B IO Matplotlib.

58. Busyanuzanus nanusix. Ilapamerpst aprymenra fmt B 1O
Matplotlib..

59. IlocTpoeHue CTymeH4aToro, CTEKOBOr0, TOUEYHOro rpaduka B
[1O Matplotlib.

60. Iloctpoenme cronduaTthiXx W KpyroBbix auarpamm B I1O
Matplotlib.

61. Iloctpoenune 3D rpaduxos. Pabora ¢ mplot3d Toolkit B ITO
Matplotlib.

62. JluneliHOoe mporpaMMHpoOBaHME. AJTOPUTMBI pEIICHHs 3anady
ontuMmu3anuu Ha Python.

TK-3.]1.2
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63. OcobGennocTr 06004kH nHTEpdeiica tuPOBLIX IBOWHUKOB HA
0aze Pypsi.

64. API obosouka.

65. Berpoennbie koman el Pypsi

66-80 66. Becrpoennsie marunasl Pypsi. biounsie komanasr.Ilepemennsie | [1K-3./1.4

67. CtpykTypa kiacca pypsi.shell — o6onouka Pypsi. [Tapamerpsi.
68. CtpykTypa kiacca pypsi.completers — OCHOBHBIC (YHKIIUU
3aBEPILCHUS BKIIAKH.
69. Crpykrypa Kiacca pypsi.core — KOMauabl sjpa s
HOIKJIIOYAEMbIX (DYHKITHH.
70.  Crpyktypa  kjacca  pypsi.emdline —  obOpaborka
noJb30BaTenbckoro BBosa. Koncrantel. Kiacesr. MckimroueHus.
71. Crpykrypa Kiacca pypsi.namespace — KOMaH[Ibl XpaHEHHS
IPOU3BOJILHBIX aTPUOYTOB.
72. Crtpykrypa kiacca pypsi.format — ¢opmarupoBaHue BBIBOJA
MOTOKA.
73. OcHOBHBIE MPOOJIEMBI MAIIMHHOTO OOy4YEHHsS TpH padboTe C
I (QPOBBIM IBOMHUKOM
74.Tumsl cucTeM MallMHHOTO O0y4YeHUSI.
75. Mertonbl ONTUMU3ALMU  DIIEKTPOIHEPTETHYECKUX  CHCTEM
CpEe/ICTBAMHU MCKYCCTBEHHOTO MHTEIIICKTA.
76. MammHHOe OO0y4eHHE C TMOJAKpeIuIeHueM. AIropuTMel Q-
00y4eHwusl.
77. llpuHnunuanbHas pa3HUIA OE3MOJCIBHBIX AaITOPHUTMOB U
QITOPUTMOB, 0a3UPYIOIIUXCSI HA MOJACTISX.
78. DneMeHThl aIrOpUTMa 00YUYEHHUS C MOAKPEIUIEHUEM
®opmupoBanue 0a3 JaHHBIX B AJIEKTPOHEPreTUUECKUX CHUCTEMax
nyteM Q-o0yueHus.
79.AHanu3 paboOThl CHCTEMBI MAIIMHHOIO OO0Yy4eHHus LU(POBOro
JIBOMHUKA
80.KoHeuHble MapKOBCKHUE MPOIECCHI IPUHSATHUS PELICHH.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera Koz
UHIMKaTopa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No /1 [TpuMepHBIii TepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KYpCOBO# paboThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTO'-IHOI\/’I arrécrallin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.
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Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB I TECTOB

Kon
WHIUKATOpa

U3 uemvlpex nPeosloNHCeHHbIX U 0OOCHOBAHUEM 8blOOPA

000CHOBBIBAIOIIHE BEIOOp OTBETA

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 8EPHO20 OMBema

Wuctpykuus: [IpounTaiite TekcT, BEIOEPUTE MPABUIIbHBIN OTBET U 3aIUILINTE ApIYMEHTHI,

Uro Takoe nuudpoBo ABOWHUK B 3JIEKTPOIHEPreTUKE?

a) YCcTpoiCTBO [UIsl U3MEPEHUS IaPAMETPOB AIEKTPUUYECKOM CETH.

b) [IporpammHoOe oOecriedeHue AJis YIpaBICHHs SHEProMOTPEOICHUEM.
¢) Cucrema aBTOMaTHYECKOTO YIIPABJIECHUS AIEKTPOCETSIMHU.

d) Mogens pusrueckoro 06beKTa, KOTOpas OOHOBJISCTCS B PealbHOM
BpPEMEHHU.

VYK-2.B.2

Kakwne manHbIie HeO6XOZ[I/IMBI JJIA CO3JaHUA HI/I(bDOBOFO JIBOMHHKA?

a) /lanHble 0 cOCTOSSHUU 00OPYI0OBaHUS U IapaMeTpax padOoThl CUCTEMBI.

b) UcTopuueckue qaHHbBIC O MOTPEOJICHUN DIIEKTPOIHEPTUH.
¢) JlaHHbBIE O TOTOIHBIX YCIOBUSX H MTPOTHO3AX.
d) JlaHHBIC O CTOMMOCTH JJIEKTPOIHEPTUHU U Tapudax.

TK-1.]1.2

Kakre 0CHOBHBIE KOMIOHCHTBI IIU(PPOBOro ABOMHHUKA?

a) [IporpammHOe oOecrieueHue, armapaTHoe 00ecIeYeHUE, CETH
nepeaavn JaHHBIX.

b) I'eneparopsl, TpaHchOpPMATOPHI, THHAU 3JICKTPOIEPEIa.

) JlaT4mKu, MOJIENN, alTOPUTMBI M UHTEP(HEHCHI.

d) CucremMs! ynpaBiieHus1, CHCTEMbI MOHMTOPHHTA, CHCTEMBI 3aIllUTHL.

TK-1.]1.6

KakoBBI OCHOBHBIC OPEUMVYIIIECTBA MCITIOJIb30BAHUA III/Id)‘[)OBI)IX
JBOWHUKOB B JIEKTPOIHEPreTuKe?
a) YMeHblIeHHe 3aTpaT Ha 00CIyKUBAaHUE U PEMOHT.

b) INoBbIeHNE HATEKHOCTH U S3PPEKTUBHOCTH paOOTHI SHEPTOCUCTEMBI.

C) YydieHne KadecTBa 3IEeKTPO3HEPTHH.
d) YBenudeHue cpoka ciyk0bl 000pyI0BaHUSL.

TK-2.]1.3

Kakwne TeXHOJIOTH NCTONB3YIOTCS IS CO3AaHUS TU(BPOBBIX
JIBOWHUKOB?

a) MckyccTBEHHBINM MHTEIJIEKT U MAalllUHHOE 00Yy4eHHUE.

b) Uurepuer Berueit (10T).

) bonpime naHHbBIC M AaHATUTHKA.

d) O6auHbIe BHIYMCIICHHSL.

TK-3.]1.1

Kakue BBI30BBI CBSI3aHBI C BHEIPEHHEM IIU(PPOBLIX JIBOMHUKOB B
DJICKTPOIHEPIeTUKE?

a) Cl10)KHOCTh MHTETPALIUHU C CYIIECTBYIOIIUMHU CUCTEMaMHU.

b) Heo6X01MMOCTh B BHICOKOKBATH(DUITUPOBAHHBIX CIICI[HATHCTAX.
¢) OGecnieueHre 6€30MACHOCTH JaHHBIX.

d) Beicokue 3aTpathl Ha pa3pabOTKy M BHEJPEHUE.

TK-3.]1.2

Kak mudpoBbie TBOMHHKU MOTYT CIOCOOCTBOBATH PA3BUTHIO
BO300HOBISIEMBIX HCTOUHUKOB BHeDFI/II/I?

a) YIpaBisiOT UHTErpaliieil BO300OHOBIISIEMBIX HCTOYHUKOB B
SHEPTrOCUCTEMY.

b) IIpencka3pIBarOT MPOU3BOACTBO SHEPTHH HA OCHOBE TOTOHBIX
YCJIOBU.

C) ONTUMU3HUPYIOT PabOTy COTHEYHBIX M BETPOBBIX IJICKTPOCTAHIIHIA.

d) CHmkaroT 3aTpaThl Ha SKCILUTYaTaIlMi0 BO30OHOBIISIEMbIX HCTOYHUKOB.

IIK-3./1.4
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2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 6APUAHMOE OMEema
U3 NPEONOIHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b100pA

Wuctpykuus: [IpounTaiite TekcT, BrIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA U
3aMUIIUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB

8 Kak 1udpoBbie IBOMHUKHA MOTYT IOMOYb B IIJIAHUPOBAHUH PA3BUTHUS VK-2.B.2
SHEPTrOCUCTEMBI?

a) MonenupoBaHuEeM pa3InYHbIX CLIEHAPHEB PA3BUTUS U UX
MOCJIC/ICTBHSL.

b) IIpencka3piBaHreM MOTPEOHOCTH B HOBBIX MOLTHOCTSIX.

¢) OntuMu3anuen pa3MeIneHus HOBBIX 00bEKTOB T€HEPAIUH.

d) AHanmM30M SKOHOMUYECKOH A (DEKTUBHOCTH PA3TMYHBIX MPOEKTOB.

9 Kak mudpoBbie TBOMHUKU MOTYT CIIOCOOCTBOBATH PA3BUTHIO IK-1.14.2
BO300HOBJISIEMbBIX UCTOYHUKOB DHEPTUU?

a) OntuMu3upys paboTy COTHEYHBIX W BETPOBBIX AIEKTPOCTAHIIHH.

b) [Ipencka3piBasi MPOMU3BOICTBO YHEPTUU HA OCHOBE ITOTOIHBIX
YCJIOBUH.

¢) YmpaBisst UHTerpaiueil BO300HOBISIEMbIX HCTOYHUKOB B
HEPrOCHCTEMY.

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

10 Kak mudpoBsie IBOMHHUKNA MOT'YT IIOMOYb B CHMKEHHUU 3aTpaT? IK-1.]1.6
a) Hudpossie ABOMHUKYN HE MIpeIHA3HAUCHBI JIsI CHUYKEHUS 3aTpaT
b) [IporHo3upoBaHueM OTKa30B

¢) OnTuMu3anuen mporeccoB

d) 3amuToii huznyeckoro oopasiia OT nmeperpena

11 Kakue ganHbpie He0OXO0IMMBI JUIs pa0O0Thl HHGPOBOTO JBOMHUKA? IK-2.]1.3
a) ['abapuToB MoaENMUpPYyEMON CHCTEMBI

b) JlanHbIe MPOrHO3a MOTPEOICHHS SJIEKTPOIHEPIHH Ha MECSI]
C) Ucropuueckue naHHbIe

d) JlaHHble B peabHOM BpEMEHHU

12 Kakne KoMmoHeHTHI MU(GPOBOTO JIBOMHUKA HEOOXOIUMBI JIJIS IK-3.11.1
yIpaBJeHUs aKTUBAMM?

a) MaremaTtuueckasi MOJEIb

b) AHanuTHUecKkoe MporpaMMHOE 0OeCeueHIe
) UckyccTBEHHBIN HHTEIIEKT

d) JlaTyuku U CEHCOPBI

13 Kaxk nindpoBble ABOMHUKN MOT'YT VIVYIINTh O€30HaCHOCTD B IK-3.]1.2
AIEKTPOIHEPreTUKE?

a) LludpoBsie TBOMHUKHN HE MPETHASHAUYCHBI I 00€CTICUSHUS
0€30MMaCHOCTH B AJIEKTPOIHEPTEeTUKE

b) Uepe3 MOHUTOPHHT COCTOSIHHSI 000y I0BaHHUS

C) [IporHo3upys oTKa3sl

d) ObecnieunBasi aBapuitHOE TUTAHKE

14 Kak 1upoBble JBOWHMKH OCYIICCTBIISIOT MPOTrHO3UPOBAHUE? IIK-3./]1.4
a) [Iyrem aHanm3a JaHHBIX B peaIbHOM BPEMEHHU
b) Ncnone3yst 6a3y JaHHBIX CIICHAPHEB

C) Uepes pacuer cpeTHUX 3HAUCHHI

d) MosenupoBaHueM pa3IMYHbIX CIICHAPHECB

3 mun. 3adanue 3aKpbvlnoco muna Ha yCmaHoe6J/leHUe COomeemcmaeusl

Wuctpykuus: [IpounTaiite TeKCT U ycTaHOBHTE COOTBETCTBUE. K Kaxkm0# mo3unuu,
JTAHHOM B JIEBOM CTOJIOIIE, OI0EPUTE COOTBETCTBYIONIYIO MO3HIIHIO B
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IPaBOM CTOJIOLIE

15

ConocTaBbTe 33129 HI/Id)DOBI)IX JIBOMHUKOB C MX PE3YIbTaTaAMHU.

1) 3amaun:

a) [IpornozupoBanue
noTpeOIeHUs] SHEPTUU

b) Cumwxkenue
OKCILTYAaTallMOHHBIX 3aTpaT

C) YmpaBiieHHE aKTUBaMHU

d) YayumieHue 6€301acHOCTH

1) Pesynbratsr:

e) [Iporno3upoBanue 0TKa30B

f) MaTerparus BO300OHOBIISIEMBIX
HMCTOYHUKOB DHEPTHH

g) OnTumu3aIus IpoIeccoB

h) MoHUTOpPUHT COCTOSIHUS
000pyT0BaHUS

YK-2.B.2

16

ConocraBbeTe JAaHHBIC C UX NCTOYHUKAMM JJIs III/Id)DOBI)IX I[BOI>'IHI/IKOB.

1) Hannsle:

a) Pyunsle 3anucu

b) [lanHble B peaibHOM BPEMEHHU

C) MammHaHOe 00yUYeHHe

d) laTuuku U ceHCOpBI

2) Ucrounuku:

€) TekcToBbIE JOKYMEHTBI

f) Uctopuueckue TaHHbIC

0) AHAJIUTHYECKOE TPOrPAMMHOE
olecrieuenue

h) Uutepuer Berei

MK-1.]1.2

17

CornocTaBbTe 331241 I_II/Id)DOBBIX JIBOMHUKOB C UX PEIICHUSIMH.

1) 3agaun:

a) MOHUTOPHUHT COCTOSTHUS
000pyTI0BaHUS

b) OnTumu3anus mporeccoB

) MuTerpaius BO300HOBISIEMBIX
HMCTOYHUKOB DHEPTHH

d) [Mporuo3upoBaHue OTKA30B

2) Pemenust:

e) CHmxeHue
OKCILTyaTaI[MOHHBIX 3aTpaT

f) Yopasnenue aktuBamMu

g) Ynyumenue 6e30macHOCTH

h) [IporHo3upoBanue
NOTPeOJICHNUS SHEPTUU

TK-1.]1.6

18

ConocraBbeTe OpECUMYIIECCTBA HI/Id)DOBI)IX JIBOI\/'IHI/IKOB C UX pPE3vabTaTaMMU.

1) ITpenmymectna:

a) CHmXeHue 3aTpaT Ha
IIEKTPOIHEPTUIO

b) CHmkeHue
9KCILTYaTAIMOHHBIX 3aTpar

C) YydiieHne MOHUTOPUHTA U
YIpaBJICHUS

d) OnruMu3anus KCIOIb30BAHMS
pecypcoB

2) Pe3ynbrarsl:

9) IloBpIIIeHNE HANEKHOCTH

TMK-2.]1.3
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DHEProCUCTEM

f) [IporHo3upoBaHKe OTKa30B

g) YayuieHnue kauecTna
00CITy)KHMBaHUS

h) Canmxenue BHIOpOCOB
YIIICKHCIIOTO ra3a

19

ConocTaBbTe METOIBI aHAJIN3a JAHHBIX C MX MHCTPYMEHTAMM.

1) Meroapl aHanm3a:

a) MopaenupoBaHue pa3InyHbIX
CLIEHapUEB

b) AHanu3 TaHHBIX B peabHOM
BpEMEHU

) bonpmue nanHbIC

d) MammaHOE 00ydeHue

2) UHCTpyMEHTHI:

e) IIporno3upoBaHue 0TKa30B

f) OnruMu3anus mpoueccon

g) UckyccTBeHHbIN MHTEIUIEKT

h) MHTepHeT Bemei

TK-3.]1.1

20

ConocTaBbTe KIKYEBBIE DOJIU B pa3padoTke HU(MPOBLIX JIBOMHUKOB C UX

THUIIaMH.

1) Texuuyeckue ponu:

a) AHAJIMTUK JAaHHBIX

b) MeHeKep poeKTa

C) TpEeHEp M HACTABHUK

d) crienuaNucT mo ynpaBIeHHIO
W3MEHEHUSIMU

2) OpranuzalvOHHbBIE POJIU:

€) CHEIUAIKCT 1O OE30MaCHOCTH

) paspaboTunk moenei

h) crparer

d) aHAIMTHK JaHHBIX

TK-3.]1.2

21

CoroctaBbTe METOIBI OLIEHKH DM DEKTHBHOCTH THGPOBBIX IBOWHUKOB C

HUX THIIAMH.

1) TexHUYECKHE METOIBI:

a) OIMPOCHI 1 AHKECTHPOBAHUC

b) orieHKa pUCKOB

C) dHaJIN3 JaHHBIX

d) MOHUTOPHHT ¥ OTYETHOCTb

2) OpraHu3aluoHHbIE METO/IbI:

e) AHAJIN3 3aTpaT U BBITOJ

f) MOACIIUPOBAHUC U CUMVIISALIUSA

g) TECTUPOBAHHUE U BATUAALINS

h) ayauT u mpoBepka

TK-3.]1.4

4 mun. 3adanue 3aKkpvlmo2o muna Ha YCMAaHoBleHue noCc1e008amelbHOCmu

WNucrpyknus: [IpounTaiiTe TEKCT U yCTAHOBUTE MOCIEN0BATEIBHOCTD.
3anummre COOTBETCTBYIOUIYIO TIOCIIEIOBATEIbHOCTh OYKB ClIeBa HAIPaBo

22

CocTaBbTe IPaBUJIHHYIO MOCISIOBATEILHOCTE IIATOB 110 D33D36OTK6

I_[I/Id)DOBOFO JIBOMHUKA JIJIs VIIPABICHUS SHEPTOCUCTEMOM

a) AHanM3 JaHHBIX
b) TectupoBanue mojenei

d) Buenpenue mozenei

c) Pa3pabotka mozeneit yripaBieHus

VK-2.B.2
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e) COop aHHBIX 0 paboTe CHCTEMBI

23

CocTaBbTe MPABUILHYIO TOCIIEIOBATEILHOCTD ATAIIOB Pa3pa0OTKH IK-1.1.2
1M (POBOTrO ABOWHMKA TSl AHATN3a JIAHHBIX:
a) OTueTHOCTh

b) Busyanuzanus qaHHBIX

¢) Coop maHHBIX

d) AHanu3 naHHBIX

e) OuncTKa TaHHBIX

24

CocraBbTe MPABHIBHYIO IMOCICIOBATSILHOCTD ATAIOB Pa3pabOTKH [K-1.]1.6
1M (pPoBOro IBOMHMKA JUISl YIPABJICHUS aBAPUMHBIMU CUTYAIUSIMU:
a) AHayM3 JaHHBIX

b) TectupoBanue mMomenei

¢) COop aHHBIX O COCTOSIHUU 000PYHAOBaHUS

d) Buenpenune mozeneii

e) Pazpabotka Mojienell ynpaBieHHsI aBapUsIMU

25

CocTaBpTe IPaBMJIHHYIO IIOCISIOBATSILHOCTE IIArOB 10 YIIPABICHUIO IK-2.11.3
PHCKaMH ¢ IOMOIIBIO MU(POBOTO JIBOMHMKA:

a) Baenpenue ninaHa ynpaBieHUsl pUCKaMH

b) MoHUTOpUHT 1 OLleHKa dPPEKTUBHOCTH TUIaHA
C) AHaJIN3 PUCKOB

d) UnenTrdukaims puckos

e) PazpaboTka mrana ynpaBiaeHUsI PUCKAMH

26

CocraBbTe MPaBUIBHYIO MMOCIEI0BATEILHOCTD ATAIOB Pa3paboOTKH IK-3.4.1
1M (POBOro ABOMHMKA JUIsl POTHO3UPOBAHUS NOTPEOICHUS SHEPTUHU:
a) AHaM3 JaHHBIX

b) PazpaboTka Moesneit mporHo3upOBaHUs

¢) COop maHHBIX O MOTPEOJICHUN YPHEPTUU

d) TectupoBanue Mojeneit

e) Bueapenne moneneit

27

CocTaBbTe MPAaBUIBLHYIO MOCIEA0BATENLHOCT ATANOB aHanu3a AaHueix | [1K-3.J].2
1dpOBOro ABOMHHUKA:

a) OuncTKa TaHHBIX

b) OtuyetHOCTH

C) Busyanuzaiust JaHHBIX
d) AHanu3 naHHBIX

e) COop maHHBIX

28

CocTaBbTe IPAaBIUIBHYIO ITOCIEN0BATEILHOCTD IIAr0B IO MOHUTOPUHTY IK-3.]1.4
COCTOSIHUS 000PY/IOBaHUS C MIOMOIIBI0 TU(POBOTO JTBOMHMKA:
a) COoop maHHBIX

b) [IporHo3upoBaHue OTKa30B

) [lnanupoBaHre TEXHUIECKOTO OOCTY>KUBAHUS

d) YcraHoBKa CEHCOPOB M JaTYUKOB

€) AHaM3 JaHHBIX

5 mun. 3aoanue omxpwvimoz2o muna c pazeepHymuviM Omeemom

Wuctpykuus: [IpounTaiite TeKCT U 3aMUIIATE Pa3BEPHYTHI 000CHOBAHHBIN OTBET
WJIM HATUIIMTE MPOMYIIEHHOE CIOBO/CIIOBOCOYETAHNE

29

KakoBbI KJI1F0YEBbIE KOMITOHEHTHI HU(DPOBOTO IBOMHUKA B YK-2.B.2
DHEPrOCUCTEME U B YEM HUX 0COOEHHOCTH?

30

Kakue ocHOBHBIC ()YHKITMN BBITOJHSAIOT IIUGPOBBIC TBONHUKH B IK-1.J1.2
DJIEKTPO’HEPIETUKE?

31

Kaxk nmmdpoBble ABOMHUKH MOT'YT CIIOCOOCTBOBATE HOBEIIIEHUIO T1IK-1.J1.6
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HaJIeKHOCTH U 9D (PEKTUBHOCTH YHEProcucrem?

32 Kakue metoan! oneHkH 3G heKTUBHOCTH ITM(PPOBBIX TBOMHUKOB IK-2./1.3
CYIIECTBYIOT?

33 KakoBbI MperMyIIecTBa HCIOJIH30BAHMS NP POBBIX JTBOMHUKOB B IK-3.1.1
DIEKTPOIHEPreTHKE?

34 Kakue KIIr04eBbIe TEXHOJIOTHH UCIIOIB3YIOTCS IpH co3aanny mudposbix | [1K-3./1.2
JIBOMHUKOB?

35 Kakwue 3a1aun penmaroT udpoBble TBOWHUKH B DJICKTPOIHEPICTHKE? I1K-3./1.4

IIpumeuanue:

14 tun. 3amanme KOMOWHHPOBAHHOTO THIIA C BBEIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MPETIOKEHHBIX M OOOCHOBAaHMEM BBIOOpA CUHTACTCA BEPHBIM, €CIM TPABWIBHO YyKa3aHa Iudpa u
MPUBEICHBI KOHKPETHBIC apTyMEHTBI, HCTIONIB3yEMBIE ITPH BEIOOpPE OTBETA.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

HesepHslii oTBeT uin ero orcytctue — 0 6asos.

2-i1 Tun. 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM HECKOJIBKHUX BapUAHTOB OTBETA M3 MPEJIOKEHHBIX
M Pa3BEpPHYTHIM OOOCHOBAaHMEM BHIOOpPAa CUHMTAECTCSl BEPHBIM, €CIHM TNPaBHJIBHO YKazaHbl LU(PBl U
MIPUBEICHBl KOHKPETHBIE apI'yMEHTBI, HCIIOIb3yEeMbIE ITPU BEIOOPE OTBETOB.

[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oam.

Ecnm nomymieHs! ommOKy Wim OTBET OTCYTCTBYET — 0 OasoB.

3-ff Tum. 3agaHWe 3aKpHITOTO THIIA HA YCTAaHOBIICHHE COOTBETCTBUS CUHTACTCA BEPHBIM, C€CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3UIIMU M3 OAHOTO CTOJIONA BEPHO COMOCTABJICHBI C TIO3UIUSMH IPYTOTO
CTOJIONA).

[TonHoe coBmajzieHre ¢ BEPHBIM OTBETOM — 1 Gas.

HesepHsiii oTBeT wiu ero orcytctue — 0 6asos.

4-i THII. 33}18HI/IC 3aKpBITOr0 THUIAa Ha YCTAHOBJICHHUC MOCJICAOBATCIBHOCTH CUUTACTCSA BEPHBIM, CCJIIU
NPaBIWIbHO yKa3aHa BCsl MOCIEI0BATEIBHOCTD LUPP.

[TonHoe coBmajzieHre ¢ BEPHBIM OTBETOM — 1 Gas.

Ecnu nonyieHsl omuOKH WK OTBET OTCYTCTBYeT — () 6aslioB.

5-it Tumn. 3agaHue OTKPHITOrO THIA C PAa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CIIH OTBET COBIAMAET C
STAJOHHBIM 110 COJIEPIKAHHIO U MOJHOTE.

[IpaBuIibHBII OTBET 32 3a/laHue OlICHUBAETCS B 3 Oaua.

Ecnu nomymiena ogHa omuOKka\HETOYHOCTH\OTBET PABUIIbHBIN, HO HE MOJHBINA — 1 Oa.

Ecnu nomymieno Gosiee 1 omuOKU\OTBET HEMTPABUIILHBIM\OTBET OTCYTCTBYET — O OaIIOB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOY4YarolUXCsl 3a09HON (OpPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauveckue yKazaHus s 00y4JarOIIUXCs 0 OCBOCHUIO TUCITUTUTHHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
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paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 10 TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX Mpo0OJIeM IUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (GYHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUTLTHHAMU.

[InaHupyeMble pe3yiabTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIpEAeNseTCs eJIeBO YCTaHOBKOW K Ka)KJI0M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KauecTB, JIOOBU K  NpeaMery U
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIUICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HE0OXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— T[OJlyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaillIne Tobl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3IHYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JleKIMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOIO MaTepualia IpPH NPOBEIECHUH KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 TUCIUIUIMHE.

CrpyKTypa mpenocTaBieHHs JEKIHOHHOTO MaTepHaja MPOU3BOIAMTCS COTJIACHO TeMaM
pa3esioB AUCLUUILINHBIL, IPEJCTaBICHHBIM B Ta0nulie 4.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBIIOJHEHUIO J1a00PaTOPHBIX
pabor.

B xoxe BeIONHEHHS Ja0OpPaTOPHBIX paboT OOydYarOmMKCS MOJKEH YrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKALMOHHON XapaKTEpUCTHKOM 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHUI.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBI, ONpEeNesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE U JEeTaln3alys TEOPETUYECKUX 3HAHWH, IOJyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 71a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TDC6OBaHI/ISI K IPpOBCACHUTIO Ha6ODaTODHLIX Da6OT:

IIpumep 3agaHus IJIs Ha6ODaTODHOﬁ Da6OTBI Nel «M3yueHme I_II/Id)DOBOTO JIBOMHHUKA
HHd)ODMaHHOHHOﬁ MOZCH IMPOoIecca pC€OCTATHOI'O MYCKA ABUTATCIIA ITOCTOAHHOTO TOKa».

[lens pa®OTHI: U3YyYNTh MPHUHIUN pa3pabOTKU IU(POBOI MOJIETN MPOIECca PEOCTaTHOTO MycKa
JBUTATENsl MOCTOSHHOTO TOKa, CMOJEIUPOBATh PAOOTY AIEKTPUUYECKON CXEMBI PEOCTaTHOTO
IMyCKa ABUTAaTCJId MOCTOAHHOTO TOKA € YYETOM 3aJJaHHBIX BXOJHBIX IMAapaMCETPOB IO BapHaHTaM.
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W3y4unTh BBIXOJHBIE MTApAMETPHI MpoIlecca U CieTaTh BHIBOJbI O IPUMEHUMOCTH pa3pabOTaHHOMN
MOJIEJIM Ha OCHOBE TIOJyUYEHHBIX JaHHBIX.
VYka3zaHus K J1abopaTopHoOi padore.

[IpenBapuTeIbHO HEOOXOAMMO TIPOBECTH PACUYET PEOCTATHOTO MYCKa.

Coznath nudpoByIO MOAEIH MPOIIECcCa PEOCTATHOTO MyCKa JIBUraTells MOCTOSHHOTO TOKa
C HCIONb30BaHHEM  OuOmMOTeK  «ABTOMatukay, «JIll-Junamuka», «OI[-Cratukay,
«Mcrounuku» u «BbIBOJ TaHHBIX» 110 BApUaHTaM.

Co3aTh WCTOYHHMK TEPEMEHHOTO HAIPSHKCHHS, TPaHC(HOpMATOp MOBBIMIAIONIUN I
MOHIKAIOIIUI HanpshKeHue, mnpeoOpa3oBaTelib HANpPSHKEHUST ¢ MEPEeMEHHOTO Ha MOCTOSIHHOE
(BBITIPSIMUTEIB), CTIIAXUBAIONMIUN (UILTP BBRIIPSIMICHHOTO HANPSDKEHUsS, HE MEHee 3 PeocTaToB
IUIABHO TMOBBIMIAIONIMX CKOPOCTh BpPAILEHHUS JABHUraTeNsl IOCTOSHHOTO TOKa, JBUTATElb
MOCTOSTHHOTO TOKA M CUCTEMY BPEMEHHBIX Ipa(HKOB C OTOOpaKEHUEM HANPSHKEHUH MTePBUIHON
Y BTOPUYHON OOMOTOK M CKOPOCTH BpAIlI€HUS JBUTATENS IOCTOSIHHOTO TOKA.

Paccuutars ko3 uIHMEHT TpaHcPOpMAIlUU, COMPOTUBICHUS PEOCTATOB JUIS IJIABHOTO
mycKa JBUTaTessl MOCTOSHHOTO TOKA, BHIOpATh CIUIKUBAIOLIUN (GUIBTP M co34aTh CyOMOJIENb
JUTSL PETYJIUPOBAHUS PAOOTHI BRITIPSIMUTEIIST HATIPSKEHUS.

[TpumMmep 3amanuga aug nadboparopHoil padborsl Ne2 «l{udposas cucreMa aBTOMATUYECKOTO
pPErYINPOBAHUS YHEPrEeTUYECKOI0 00BEKTaY

[lenp paboThL: cMOAENUPOBaTH pPabOTy CHUCTEMBl YIPABICHHS ILIEXOM C CHUCTEMOU
OCBEIICHUS U TPOKATHBIM CTAHOM, TJI€ HEOOXOIUMO:
Coznath oHO(A3HBINM UCTOYHUK MUTAHUS C KOHTPOJIEM MUTAHMS U BBHIBOJIOM 3HAYCHH
110 TOKY U HaIPsIKEHUIO;
Cozparb cucremy ocBenieHust B Buje RLC Harpy3ku ¢ KOHTPOJIEM NUTaHUSI U BBIBOJIOM
3HAYCHHH 110 TOKY U HANPSKEHUIO;
[ToaK/IIOUNTE CUCTEMY OCBEIIEHUS K BHIBOJIaM MCTOYHUKA MUTAHUS C IIOMOIIBIO CUCTEMBI
peryaupoBaHus;
Cozpmath cucTeMy YOpaBlIEHHsT MPOKATHOTO CTaHKa C PErylupyeMoll CcHCTeMOi
pEeoCTaTHOTO MyCcKa M BBIBOJIa 3HAUCHUM 110 TOKY W HAMPSHKEHUSM;
[loaxmtounuTh CHUCTEMY VIPABICHHUS NPOKATHBIM CTAHKOM K BBIBOJIaM CHCTEMBI
OCBEILIEHUS.
VYkazanus k 1abopaTopHoii padore:
B pamkax wmonenupoBaHusi paboOThl Iiexa B mporpamMmMHoM obOecnedeHuu SimInTech
noTpedyroTes cneayronme oudmmoteku: «CyocTpyKTypbl»; «BoeiBoa maHHbIX»; «Kiouny; «I1-
JnHamukay.

I[J'ISI CO3aaHuA MOACIIN CUCTEMBI OCBCIICHUS UCIIOJIb30BATh CICAYIONIUE O10KM:

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

2) W3meputenbHble  ycTpolicTBa «BONbTMETp HICAIBHBIN» U «AMIIEPMETP
UJCANBHBIN I CHATHS XapaKTEPUCTHUK B KOHTYpE;

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

4) Hcnons3oBare Pacu€THble 3HA4YeHHMs] HWCTOYHHWKA M AKTHBHO-PEAKTHUBHOMN

Harpy3Ku 10 3a/laHuIO0 MIpenogaBaTes.
C nomomsto 6510ka «KHOMKa» 3aaTb MOMEHT COIIPOTHBIICHHS HA JBUTaTelb IOCTOSHHOTO
TOKa, IJIe 3HaU€HHEe Ha BBIXOIE HE JIOJKHO COCTaBIATH Oonee 0,15.
BbiBon XapakTepuCTHK C KaXJO0H CHUCTEMBbl OCYLIECTBISETCS C IOMOIIbI0 OJoKa
«BpemenHoii rpaduk».
B pamkax BbinosiHEeHHUsI 1a00paTOpHOIl pabOThl HEOOXOAUMO YTOOBI OOyYaroUIHiicsT MOr
BBITIOJIHUTD CIIEAYIOLINE 3a1a4M:
5) BbIMOMHUTH MOCTENCHHBIN MYyCK CHCTEMBI PabOThI I1eXa B OYEPENHOCTH TMOIKIFOUCHHUS
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«OnHo(Da3HbBI UCTOYHHMK HAMNpspDKeHUs» - «Cucrema ocerieHus» - «lIpokaTHeI cTany -
«Perynsarop 106aBo4HOr0 conpoTuBieHus 1» - «Perynsarop 106aBOYHOTO COMPOTHUBICHUS
2» -«Perynstop nobaBouHoro conpotusienus 3» - «llogaua o6padaThiBa€MOro M3AECIUS)
U CHATh XapaKTEPUCTUKU Ha KaX/IOM I1Iare;

6) IlpoBeputh pabOTy CHUCTEMBI MPU OTKIOYCHUH MHUTaHHUA HA «OAHO(PA3ZHOTO HCTOYHHKA
HAIPSDKEHUS» U CHATh XapaKTEPUCTUKHU HA BCEX DJIEMEHTAX CUCTEMBI;

7) IlpoBeputh pabOTy CHCTEMbI MPH OTKIKOYECHHHM NMUTaHUSA HAa «CHCTEMBI OCBEINCHHS» U
CHSITh XapaKTEPUCTUKU HA BCEX AIEMEHTAX CUCTEMBI;

8) IIpoBeputh pabOTy CHCTEMbI IIPU OTKJIIOYCHUH MUTaHUs Ha «[IpOKaTHOro CTaHa» W CHATh
XapaKTEPUCTUKHU Ha BCEX DJIEMEHTaX CUCTEMBI.
9) Jns u3MeHeHWs 3HAa4YeHHs] HaNpsKEHUS HUCHOJb30BaTh Onok  «MpeanbHblil

TpaHnchopmMaTopy, rie He0OX0IUMO PacCUUTaTh KOA(PPHUIMEHT TpaHCcHOopMaIU.

IIpumep 3aganus misg gadboparopHoii paboTel Ne3 «IIpuMmeHenne MdpoBLIX JBOMHUKOB Ha
DIIEKTPOIHEPTETUYECKUX 00BEKTAXY.

Llenb paGoOTHI: HayduThCs pabOTaTh C IMPOCTBIMH CHCTEMaMH HPOTHO3UPOBaHMS BpPEMEHHBIX PSIOB B
1 (POBBIX ABOMHUKAX peabHBIX 0OBEKTOB.
VYkazanus k 1abopaTopHOii padore.

Jliist Havama paboThl ¢ CHCTEMOM MPOTHO3WPOBAHMUS, B paHee CO3/IaHHOM cpeae Anaconda
pypsa_devieo6XxoanMo 3arpy3uTh A0MOIHUTEIbHbIE OubaroTeku Prophet u plotly.
B pamkax maGoparopHOi pabOTEI HEOOXOAMMO BBIOJHHUTH NMPOTHO3UPOBAHUE MPOHU3BOJACTBO TEIIOBOH H
anekTprdeckor seprun B Poccuu B 2018 roxy mo BapmaHTaMm, MpeaCcTaBICHHBIM B Ta0muIe 5.5.
Tabnuna 5.5 — BapuaHTsI 4715 BRIOTHEHUS Ta00paTOPHOI paboThHI

Bapuant Cchutka Ha 6a3y TaHHBIX Bun sneprun
1 https://disk.yandex.ru/d/XU9ITT1v24xZuA Terutosast
2 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
3 https://disk.yandex.ru/d/XUQITT 1v24xZuA TemnoBas
4 https://disk.yandex.ru/d/Whx67b2rhobJkA DreKkTpuuecKast
5 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
6 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
7 https://disk.yandex.ru/d/XU9QITT1v24xZuA TemnoBas
8 https://disk.yandex.ru/d/Whx67b2rhobJkA DekTpuvecKast
9 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
10 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drekrpuyeckast
11 https://disk.yandex.ru/d/XU9QITT1v24xZuA TemnoBas
12 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpUvecKas
13 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
14 https://disk.yandex.ru/d/Wbx67b2rhobJKA DrektpuyecKast
15 https://disk.yandex.ru/d/XUQITT1v24xZuA TemnoBas
16 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
17 https://disk.yandex.ru/d/XU9QITT1v24xZuA TemnoBas
18 https://disk.yandex.ru/d/Wbx67b2rhobJKA Drektpuyeckast
19 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
20 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
22 https://disk.yandex.ru/d/Wbx67b2rhobJKA DrekTpuyeckast
23 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
24 https://disk.yandex.ru/d/Wbx67b2rhobJkA DnexTpudecKas
25 https://disk.yandex.ru/d/XU9ITT1v24xZuA Tennosas
26 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpuyeckast
27 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas
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28 https://disk.yandex.ru/d/Whx67b2rhobJkA DieKTpUYecKast

29 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnosas

30 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpudecKast

ITpumep 3amanus g nadoparopHoil pabotel N4 «CucreMa aBTOMAaTUYECKOr0 BBOAA PE3EPBAY

Lenp paboOTHI: CO3/1aTh MAKET MPOEKTOB, 0OECIECUNBAIONINX MOAEIHUPOBAHKE I (PPOBOTO
JBOMHMKA CHCTEMBbI VYIPaBICHUS AaBTOMAaTHYECKOIO BKIIIOUEHUS PE3EPBHOTO MCTOYHUKA
UTAHUS.

B pamkax BbinonHeHus 1a00paToOpHOl pabOThl HEOOXOAMMO CMOJECIUPOBATH paboTy
CHCTEMBbl aBTOMAaTHYECKOTO BBOJa pe3epBa, e OyneT MPUCYTCTBOBATh €UIE OAMH MCTOYHUK
MEPEeMEHHOTO HANpsDKEHUsT MIEHTHUYHBIM mapaMeTpaM MpEeACTAaBIEHHOTO B  INpUMEpe
IpOeKTHpoBaHUs cucTeMbl. COrjgacHO 3aJaHdI0 10 MOJEIMPOBAHUIO PAOOTHI CUCTEMBI
€IMHOBPEMEHHO MOKET (PYHKIIHOHUPOBATH TOJIBKO OJUH UCTOYHHUK IMEPEMEHHOI0 HaIPSHKEHUS,
TO €cTh JH0O0 TeHepaTop MEPEeMEHHOTO HAINpPSHKEHHs, JTUOO NEepBblii MCTOYHHK MEPEMEHHOTO
HANpPSDKEHUs, MO0 BTOPOM MCTOYHUK MEpeMeHHOro HampsbkeHus. HeoOxomaumo mpopabotath
HOBBIH QJIFOPUTM pabOThl CUCTEMbI aBTOMAaTHYECKOIO0 BBOJA PE3EPBa, PACCUMTAHHOIO Ha TPU
HCTOYHUKA, pa3padoTaTh HOBYIO CUCTEMY OOpPaOOTKH CUTHAJIOB.

ﬂa6opaTopHa$[ pa60Ta Ne5. MuTaiMoHHOE MOACIUPOBAHNE OKPY KAIOIIEH Cpebl HIIH

OOTOAHBIX VCJ'IOBI/If/'I BOKpVyT 3HCDFGTH‘IGCKOﬁ CHUCTEMbI BTOPHUYHBIX HCTOYHUKOB SHCPI'UH.

[lenp paboOTHI: CMOJEIHPOBATH MHOTOY3JOBYIO CHCTEMY pa3HBIX TOKOB  JUIS
MIPOTHO3HPOBAHUS IMPOIIECCOB padOTHI BETPOTEHEPATOPOB.

Vkazanus k 1abopatopHoii pabore.

B pamkax paboThl OyAeT UCTIOIB30BaThCS cpena pa3paboTku Anaconda M yCTaHOBICHHBIN
B Hell wuHTepmperarop Spyder. B cBowo ouepeab MNpu  BBIMOJIHEHHH pPabOThl MOMKET
HCIIOJIb30BATHCS JII000E Ipyroe MporpaMMHOe oOecreueHHe.

Jns BeInoNHEHUs: pabOTHI MOTPEOyeTCs UCTOIb30BaHNE OUOIMOTEK pypsa, numpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysis) — 3To maker uisi pemieHHsS 3ajad I10
MOJICTTUPOBAHUIO M ONTHMH3AIUU SHEPTETUICCKUX CHUCTEM, BKIFOUAIOIIECE Pa3IMYHbIC MOJICITH
TeHEPaTOPOB, BO3OOHOBIISIEMBIX UCTOYHHKOB YHEPTUH, JCKTPHUSCKUX CETEH pPa3HBIX TOKOB U
HAaKOIIUTEJIEH IIEKTPUYECKON JHEPIUH.

Numpy — o910 Oubnuoreka it pabOTBl C MHOTOMEPHBIMH MacCHBaMH U
BBICOKOYPOBHEBBIMH MaTEMaTHUYECKUMHU (DYHKIIHSM.

Pandas — sTo GubOnHMoTEKa T 0OpabOTKM M aHAINW3a JAHHBIX HAa OCHOBE CIIEIMATbHBIX
CTPYKTYpP U BIIOKEHHBIX ONEpalliii JIsi MAaHUITYJSIHA C YUCIOBBIMHU TaOIUIIAMHU M BPEMEHHBIMU
pAIaMu, KOTopas CTPOUTCS HaJl OMOIHOTEKON numpy OoJiee HU3KOTO YPOBHSI.

Os — BcrpoeHHass OubOMMOTEeKa, oOmamaromas HWHTEPPEHCOM I B3aUMOJICHCTBHUS C
OTIepallMOHHON cucTeMoi, ynpasisiemoi Python.

Matplotlib — sro OubaMoTeka ams mMpeoOpa3oBaHMs JaHHBIX W IMOCTPOCHHS IBYX- H
TPEXMEPHBIX TPAPHUKOB.

Cartopy — 5To makeT, mpeJHa3HAYCHHBIN A1 00paOOTKH reompOCTPAHCTBEHHBIX JAHHBIX C
[ENbI0 CO3/IaHus KapT U APYTroro aHalu3a reolpOCTPAHCTBEHHBIX JaHHBIX.

B pamkax maGoparopHoil paboThl HEOOXOAMMO CO3MaTh CpeAy pa3pabOTKH, 3arpy3uTh B
He€ HeoOXOAMMBIe TAKeThl, IPEICTABICHHBIE BBIIIE, CO3/1aTh MPOEKT W BHIBECTH CXEMY CBSI3U
BETPOreHEepaTOPOB U rpapuk ux paboTHI.
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CocTaB 1 METOJIMYSCKHE PEKOMEHIAIINH K J'Ia6ODaTODHOMV npakTUKyMy «lIpuMeHeHne

TEXHOJIOIMM MU¢POBLIX ABOMHUKOB OpU LUDPOBOM TpanchopMalluy ASUCTBYIOLIEN

DJICKTPHUYCCKOMN MOACTAHIINI)

Paznen

KomMmenTapnii

Tun

JlaGopaTopHBIH PaKTUKYM

HasBanune

[TpumeHeHne TexXHOIOTUY UG POBLIX ABOWHUKOB MpH U poBoi
TpaHchopManuy AeHCTBYIOMIEH dIEKTPUIECKON TTOICTAHIINN

OO0pa3zoBaTenbHas
nporpamma

OneKTpol’HepreTuka u snekTporexHuka 13.04.02

YyebOHas
MACHMIUIMHA/ TACIATLUIAHBI

udpoBbie TBONHKUKY B 3JICKTPOIHEPTETUKE

Paznensr PITJ]

Paznmen 1. OcHOBBI IpUMEHEHHS TEXHOIOTHIA ITUPPOBBIX TBOHHIKOB B
3NEKTPO3HEPreTHKE.

[NonsTrs udpoBoro NBOHHIKA 1 WH()OPMAITHOHHOTO
MOJICJINPOBAHHUS B 3JICKTPOIHEPIETHKE.

HopMmaTtugHas nokymeHrais B npeaMerHoii oonactu. TOCT P
57700.37-2021 «udpossie nBoitauku m3aenwit» u [Iporokon MOK
61850.

Onucanue NpUHIMIIOB HHPOPMALTMOHHOTO MOAETHPOBAHHUSL.
[lonsATHE aHEKBaTHOCTH U BepUPHUKALUU MOJCIH.

[Tpumeps TUPPOBBIX ABOHHUKOB B @aTOMHOM, TEIUIOBOH H
JIEKTPUYECKOI OTpacisx.

Paznen 4. AHanu3 1aHHBIX PSKUMOB pad0Thl DD 00BEKTOR.
[Ipumenenune unppoBbIX ABOHHUKOB Ha DD 00bEKTaX

oTIpe/ieNIeHNs], Ha3HAYEeHNE 1 OCHOBHBIE [TOKA3aTelH.

CucTeMsl CBSI3M Ha MOACTAHLUUAX U TPEOOBAHUS K CBS3U TS
¢dbyHkumit u Mogeneit yerpoiicts cornmacao 'OCT P MOK 61850-5-
2011.

OCHOBBI IOCTAaHOBKH 3aJauH [l CO31aHus HU(PPOBOTo JBOWHHKA.
[TocTpoenune u aHanu3 3HEPreTHUECKUX XapaKTEPUCTHUK.
CocraBieHue CTPYKTYpbl MOJEIN U aHAJIM3 BHIXOJHBIX PE3YJIbTATOB.

MNJK xoMmneTeHu

Obyuarowuecs 6yoym snams METOJIbI COOpa U aHAJIN3a JaHHBIX Ha
ANEKTPOIHEPreTHIECKUX 00bekTax. [IpHHIUIIBI 1 OCHOBBI pa0OTHI
IM(POBBIX JBOMHUKOB;

3HAMb TIPUHITUIIEI PA0O0THI ¢ 0a3aMu JaHHBIX CUTHAJIOB
ANIEKTPOIHEPIETHIECKUX OOBEKTOB; 3HaMb OCHOBBI aHAIIN3a JAHHBIX
3JIEKTPOIHEPTETHUECKUX CUCTEM; 3HAMb TIPUHITUITEI B3aUMOICHCTBHS
SHEPreTHUYECKUX CUCTEM C TexHoJoruei HTepHeTa Bemei.
Obyuaiowuecs 6y0ym ymems ONTUMU3UPOBATH PadOTY
3JIEKTPOIHEPIrETHUECKUX OOBEKTOB M CUCTEM.
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Obyuarowuecs 6yoym énadems HaBBIKAMH MTOVCKA HH(OpMAITUH,

c60pa 1 aHaJIn3a JaHHBIX IO pEKUMaM pa60TI:I CHCTEM

ABTOMAaTH3AIINH IEKTPOCHAOKEHHSI C TPUMEHEHNEM U(POBBIX
CPEICTB MPOCKTHUPOBAHHUS; 6/1a0enb HABBIKAMU BHEIIPCHUS U

MOJAEPKKY U PA3BUTHUS TEXHOJIOTHIH HHPOPMALIIOHHOTO
Moaenuposanus OKC Ha ypoBHE opraHuzanuu.

V3kocnenuain3upoBaHHbIE
M(pPOBIC OTPACIICBBIC

YHpaBJ'IHeMa}[ Harpyska — JUCTaHIUOHHO UJIM aBTOMAaTUYECKU

perynupyemsie,

9 TEXHOJIOTHH, WHTEJUIEKTYyalbHbIe YHEPTONPUHUMAIOIINE YCTPOicTBa
" | npexcTaBieHHBIE B ITudpoBbie TEXHOIOIMH UHTETPALIUU U PACIPEAEICHHOIO
nabopaTopHOM yIpaBieHHUS IEKTPUICCKUMH CETSIMU.
MIPAKTUKyMeE
VYHuBepcaabHbIE
«CKBO3HBIE» LI (PPOBBIE
10, | TexHomOrHH, HoBble mpon3BoCTBEHHBIE TEXHOIOTHH. TEeXHOMOTHH (P POBBIX
" | mpencTaBieHHbIE B JBOWHHKOB.
m1abopaToOpHOM
MPaKTUKyMe
11. | Tumbl maHHBIX TexcToBbIe, YNCIOBBIE, TpadUUeCKUe, OTKPBHITHIE U T.1I.
1. Hayuwuts npaBuisHO GOPMYIUPOBATH U 33[aBaTh LEb U
3aJa4u MPOEKTA.
2. Hayuutp aHaqM3WpOBaTh U CTPYKTYPHUPOBATH HOBYIO
rH(MOPMAITUIO U TAaHHBIE.
3. Pa3BuTh HaBbIKaW OpraHU3alMM BHEIPEHUS U PA3BUTHS
TEXHOJIOTHI MHOOPMAIIHOHHOTO MOJCITUPOBAHUS H
pas3pabotku cTpykTypsl ACYIL.
4. HayuuTh UpPOM3BOJAWTH KPUTHYECKYIO OIICHKY W aHaJIU3
JYYIIUX TMPAKTUK HMHPOPMALMOHHOIO MOJAEIMPOBAHUS U
12. | LUenp WCTOJB30BaHUS MH()OPMAIIMOHHON MOJENN Ha Pa3TUYHBIX
JTanax  JKU3HEHHOTO  IHMKJIA  3JIEKTPOIHEPreTHYECKHUX
00bexToB 1 OKC;
5. Hayuuth popMHpPOBaHHIO CUCTEM ITOKA3ATEIICH JJIs OLICHKU
3¢ GEeKTUBHOCTH IPUMEHEHHUS TEXHOIOTUI
WH(POPMALMOHHOTO MOAEIMPOBAHHS JIEKTPOIHEPIreTHIECKUX
00nexToB OKC;
6. Pa3BuUTH HaBBIKM BHIOOpPA TUIIOBBIX PEIICHHI KOMIIOHEHTOB
ACYVII nnu o60ocHOBaHUE HEOOXOTUMOCTH Pa3pabOTKU
OPUTMHAJIBLHBIX PELICHHUH.
1. CdopmupoBarh onucanue yacTel MpoeKTa 1o MoJepHU3AINT
3JIEKTPUYECKOH MOJICTAHIMN U BHEAPEHHS TEXHOIOTUN
UU(pPOBBIX ABOHHHUKOB.
13. | 3agaun 2. CdopmupoBaTh odIliee OIUcaHue HHXEHEPHOTO PEeIleHHS

(mepeyeHb OCHOBHOT'O M BCIIOMOTATENILHOTO 3HEPT€THIECKOTO
06opymoBaHus, BEIOOP MPOTOKOJIOB B pa3pabOoTKa CXEMBI
B3aUMOJICUCTBUS aNlapaTHOM U MPOrpaMMHOM yacTei
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MPOEKTA.

3. Cdopmuposars odmiee onucanue UT pemenus (kak
OCYIIECTBIISIETCS yIPABICHNE YHEPTETHIECKUM
000pyAOBaHHEM, KaK JOJKHO OCYIIECTBIATHCS
B3aMIMOJICCTBYE U YIIPaBIICHHE MTpeIIaracMbIM
TEXHUYECKUM PELICHUEM.

4. OOuiee onmucaHnne HOPMATUBHO-TIPABOBBIX YCJIOBHI COTJIACHO
nercrBytoniedt HT/l 1 olieHKa TEXHUKO-?PKOHOMHYECKUX
3¢ deKTOB NpeaTaraeMoi KOHLENIINY TEXHUIECKOTO
pelIeHusI.

5. Pa3paboTka mopo>KHOM KapThl pear3aIiiy IpoeKTa.

14.

Ornucanue

Ha nammerii moment kommanmen IIAO «Poccetm» paspaborana
KOHIIeNHs nupoBol TpaHCPOpPMAIMM Ui pealu3alu Leled u
3aJad  HalMOHanbHOM  mporpammbl  «{udpoBas  skoHOMHKA
Poccuiickoii ®enepanuny. KoHuenuusi comepXUT ONMUCAaHUE 3aAad,
LEJIEBOW MOJIENTH, UCIONIB3YeMbIX TEXHOJIOTHUH, a TakkKe psf 3a1ad,
CpeaM KOTOPBIX ONHOW M3 KIIOYEBBIX 3ajady siBiseTcs LupoBas
TpaHcopmanus W ToOBBIIeHHE 3dPdekTuBHOCTH Kommanmu I[TAO
«Poccerny, yIy4lleHne XapaKTePUCTUK Ha/ICKHOCTH
JNEeKTpocHaOXKeHnsT  moTpeOuteneii. B mpuopurere  Takke
MOBBIIIIEHHE JOCTYIHOCTH 3JICKTPOCETEBOH HHQPPACTPYKTYphl U
nuBepcudukanus Ou3Heca 3a cYeT JOIOIHUTEIBHBIX CEPBUCOB.

B pamkax ommcaHHON KOHIENIHH pa3paboTaHa IieneBas MOJEIb,
KOTOpas BKJIOYaeT B ce0s oOecrieueHHEe B3aUMOCBSI3M  BCEX
WHGOPMALMOHHBIX LU(PPOBBIX IOTOKOB, C MNPUMEHEHHEM HOBBIX
MIPOM3BOJACTBEHHBIX  TEXHOJOTH;  00pabOTKy  JaHHBIX IS
OIEPATUBHO-TEXHOJIOTUYCCKOI'0 YIIPABJICHUA CCTHU U IIP.

KoHuenuusi mpeamosiaraer BHeApeHe HU(GPOBBIX TEXHOJIOTHIT B
OCHOBHBIC PabOUHe MPOIIECChI CM. puC. 42,
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OnepaTvBHO-TEXHONOTNYeCKoe
M CUTyaunoHHoe ynpasneHuwe

TexHuueckoe obcnyxmupaHme
1 PEKOHCTPYKUMA

WNHBecTULMOHHaA AeaTeNbHOCTL

KanuTtanbHoe cTpouTenbeTeo
DUHaHCbI, 3KOHOMUKA, ByxyueT
3aKynoyHas AeATenbHOCT

YnpasfieHne puckamu

yn paeneHve nepcoHanom

YnpaeneHwe cobCTBEHHOCTbIO

YnpasneHue
NPOM3BOACTBEHHbIMM aKTUBaMK

Noructuka

lNpasosoe obecneveHune

Peanusauus ycnyr

Pucynoxk 42 - Buenpenne nupoBeIX TEXHOJIOTHI B OCHOBHBIE
pabouue mporecch COrfacHO ONMMCAaHHON KOHLEILMN

Hcxons m3 onMcaHHBIX OCHOBHBIX NMPUHIUIIOB U 1EJIEBOI MOJenu U
crpatrerun  mudposoii  Tpanchpopmannu  ITAO  «Poccerm».
Hpe)IJ'IO)KI/ITI) KOHOCTIIUIO TEXHUYCCKOI'0 PCHICHUA IO BHEAPCHUIO
TEXHOJIOTHH IU(PPOBBIX TBOWHUKOB MpH HUPPOBOH TpaHchopMarmu
TUIIOBOM JACUCTBYIOIIEH TOPOACKOM 3IEKTPUUYECKOW MOACTAHIINU
10/04 kB unu apyroro kiacca, Mo 3a/IaHUIo MTPeToIaBaTelsl.

VYuuTeIBaTh  CICAYIOLIME HapamMeTpbl  IOJACTAHLUH, CHCTEMBI
anekTpocHadxeHus u apyrux OKC:

- XapaKTEepUCTUKH JICHCTBYIOMIETO AJIEKTPOCHAOKEHHS THITOBOH
TpaHc(OPMAaTOPHOH MOACTAHIIUH.

- yYEeT OCHOBHBIX M PE3EPBHBIX UCTOYHUKOB AJIEKTPOCHAOKEHHSI.

- TpeOOBaHUS K HANSKHOCTH OSJCKTPOCHAOKEHUS, CBEJACHUS 00
YCTaHOBJICHHOW W PACUETHOW MOIHOCTH M CHCTEMaX ydeTa pacxoja
AIICKTPOIHEPIHU B MOCIICABAPUIHHOM pEXUME (HApYyIICHUs MHTaHUSI
OT OJIHOTO M3 HUCTOYHHUKOB; 00CCIEUCHHE ICKTPOIHEPTUCH TOIKHO
OBbITh pPEeTyCMOTPEHO oT OCTaBIIETOCS HUCTOYHHKA
3JIEKTPOCHA0XKEHH ).

- Y4€CTb, 4YTO OCHOBHBLIMH HOTpe6I/ITeII$IMI/I QJICKTPOSHCPIrun OT
IoJACTaHIIUU SABJIAKOTCA: CUCTCMBI OJICKTPOOCBEIICHUSA n
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TEXHOJIOTHYECKOE 00OPYZOBaHUE MAJIOH MOIIHOCTH, B TOM YHCIIE
MpaveyHol, (QUTHECC-IIEHTpa, O(HCOB; CHIIOBOrO 000pYHAOBaHUS
CHUCTEM BEHTWISAIWW, CHCTEMBI BOAOCHAOXXEHHS W BOJOOTBEIEHUS,
ANIEKTPONPUBOJOB  BOPOT, CHCTEM DJIEKTPOOOOrpeBa, CHUCTEM
KOHIWIIMOHNPOBAHMS, PO3ETOYHBIE CETH, CIa00TOYHBIE CHCTEMBI,
MIPOTUBOIIOKAPHBIC CUCTEMbI, KOMIUIEKCHAsT CHCTeMa O€30MacHOCTH
ATIC u BuneonabmofeHue (WK 110 33JaHUIO MIPETIOAaBaTEes ).

- aBTOMATH3AIIUs MTOJICTAHIINH JJOJDKHA OBITh MPETHA3HAYCHA KaK JUIsI
ONITUMH3ALUH PACXOJ0B Ha AIIEKTPOCHAOKEHHE, TaK 1 JJIs
COTJIACOBAHHOTO MEPEKIFOUCHHS ANIITAPAaTOB 3alUThl, MOHUTOPUHTa
napamerpoB KO3, ydera BO3MOKHOCTH TPUMEHEHHS THOPHTHOM
cxeMbl anekTpocHabxkenus: ¢ BUD.

- IpPEedyCMOTPeTb OCHOBHbIE NPUEMHHUKH COOCTBEHHBIX HYXI
IIOACTaHIIUH (OHGpaTI/IBHI)IC OCIIu, QJICKTPOABUTATCIIN  CUCTEM
OXJIAKICHUA TpaHC()OPMATOPOB, OCBELICHHE, 3JIEKTPONOAOIPEB
KOMMYTallMOHHOM ammapaTtypsl BH u mkadoB, ycTaHOBIEHHBIX Ha
OTKPBITOM BO3AYXEC, CBA3b, CUTHAJIU3allKsA, CUCTEMA MMOKAPOTYUICHU,
CHUCTeMa TeIIeMEXaHWKH W T.I. MOIIHOCTh moTpedureneit CH
HEBENIMKa, TO03TOMY OHHM mpucoeamustorcs k ceru 380/220 B,
KOTOpas MOJTydaeT MUTaHUE OT MOHWKAIOMIUX TPaHCPOPMATOPOB.)

- ydYecTb HEOOXOOMMYIO ammapaTHyl dYacTh JUIA pealu3aluu
TEXHOJIOTMH UU(PPOBBIX JBOHHHMKOB, a Takke MNPUMEHEHHE
COBPEMEHHOH ammapaTypbl, MaTepHaloB U NpUOOPOB ydeTa pacxona
AIIEKTPOIHEPTHH U CUCTEMBI YIIPABICHHS YJHEPTOMOTPEOICHUEM.

- IPOU3BECTU BHIOOP HEOOXOMMOTO MTPOTPAMMHOT0 KOMILIEKCA IS
o0ecrneyeHus POIECCOB CTATHYECKOM U JTHHAMHYIECKOTO
MOJIETTMPOBAHUS, PACCMOTPETh BO3MOXKHOCTB U 11€71€C000pa3HOCTh
MPUMEHEHHUS CUCTEM MOJCINPOBAHUS B peallbHOM BPEMEHH.

- OMMCaTh KOHIICIINIO YPOBHEH nepenadn HHPOpMaIui MEXITy
OIIepaToOpOM U MPOrpaMMHO-aNIapaTHBIM KOMIUIEKCOM, TaKXKe
MOJYJIEH CBS3U B pealbHOM BpeMeHH, P3A, u mp.

15.

VY c10oBHUA BBLITOJIHEHUSA

OnTtuManbsHBINA pa3Mep rpymisl 2-4 yenoeka. Tpya10eMKOCTh
1a00paTOPHOro NPaKTUKyMa cocTaBisieT 12 4acos.

16.

Kpurepun onenku*

- Onncanbl Bce MepeYrcIeHHbIE TEXHOJIOTHY, PUBEIEH TEXHHYECKO-
HSKOHOMHYECKUH aHaJIM3 pa3pabOTaHHOH KOHIEIIHH, CPOPMUPOBAHO
JIOTUYHOE M  TIOCJIE[OBATelIbHOE TMpEACTaBICHUN HWH(DOpMaImu
TEXHHYECKOTO  pelIeHusi, oOyyaromuecss  IOKa3bIBalOT  BCE
MIEPEYHCIICHHBIE B I1. 8§ 3HAHUS U YMEHHS — olleHKa «OTIUIHOY;

- Ommcano OOJBIIMHCTBO TEPEUYHCICHHBIX TEXHOJOTHH, MPUBEACH
TEXHUYECKO-?KOHOMUYECKUH aHaIn3 pa3pabOTaHHOM KOHIIEILHH,
c(OPMHUPOBAHO JIOTHYHOE M IOCJIEIAOBATEIFHOE IIPEICTABICHUN
WHPOPMALIMM TEXHUUYECKOI'O PeIIeHHs], 00yJalourecs: MOKa3bIBaloT
OONBUIMHCTBO ONMCAaHHBIX B M. 8§ 3HAHMA W yMEHUH — OLIEHKa
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«Xopomio;

- Omnucana TOJBKO YacTb U3 IMEPEUUCICHHBIX TEXHOJIOTUH,
TEXHUYECKO-?KOHOMUYECKOr0 aHajiu3a HE INPOU3BEICHO, JHOO OH
HEKOPPEKTHBIH, chOpMHPOBAHO  HENOJHOE  JIOTHYHOE  H
[OCJIeIOBaTEeIbHOE  IIpEACTaBieHNe HHGOpMAalUU TEXHUYECKOIO
peuieHus, oOyJaromuecs MOKa3bIBalOT TOJIBKO YacTh OMUCAHHBIX B II.
8 3HaHU# ¥ yMEHUH — OIIEHKA «Y IOBIETBOPUTEIHBHO;

- He onmcano OONBIIMHCTBO M3 MEPEUYHCICHHBIX TEXHOJIOTHUI,
TEXHUYECKO-IKOHOMUYECKOT O aHaImu3a HE IIPOU3BENEHO,
chOpMHPOBAHO HEMOJIHOE JIOTMYHOE M HEMOCJIEAOBaTeIbHOE
npencraBieHue  HMHGOPMALMM  TEXHUYECKOTO  PELICHHS WU
TEXHUYECKOE pelleHHE HE IMOJyYeHO, OOYyYarolIrecs MOKa3bIBaloT
OTCYTCTBHE OIIMCAHHBIX B M. 8 3HAHWH M YMEHHUH — OLICHKA «HE
YIOBJIETBOPUTEIHHO.

O:xupaemblii pe3yJibTaT

1. Onucannie YacTeil MPOeKTa 1Mo MOJACPHU3AINH IICKTPUICCKON TIOJICTAHIIMA W BHEAPEHUS
TEXHOJIOTMH [U(PPOBBIX JTBOMHUKOB (CHOPMHPOBAHO 000OIIEHHOE TEXHUYECKOE 3aJaHue).
2. Konnenmmust  wHxkeHepHOro  pemieHust  (cPopMHpOBaH IEepeueHb OCHOBHOTO U

BCIIOMOTaTeJIbHOIO  3HEPreTMYecKoro Oo0OpYyJOBaHUS, ONHMCAaHA CXEMa B3aUMOJACHUCTBUS
anmnapaTHOM U MPOrpaMMHOM YacTel MpoeKTa).

3. Brei6op cymectBytomero [0 u UT pemienus (B KakoM MPOrpaMMHOM OOECIEUEeHHE
peaM3yIOTCS MMOCTABIICHHBIC 3a/1a49H, KAKUMHU (YHKITUSMU JTOJDKHO OHO)
4. OOmiee ommcaHue HOPMATHBHO-MIPABOBBIX YyCIOBHM cornacHo naeiictByromeit HT u

OI€CHKa TCXHHUKO-ODKOHOMHWYCCKUX 3(1)(1)CKTOB HpezmaraeMoﬁ KOHICIIIHMN  TEXHHYCCKOI'O
PCLICHUS.

MeTtoauyeckue peKOMeHAalMH s MPernojaBaTeis M0 NPUMEHCHHUIO
[Ipu o6cyxneHnn pereHus:
- [TpennoxuTh OOydaroUUMCsl AOIMOJIHUTENbHBIE MaTepualbl B 3aBUCHUMOCTH OT
YPOBHSI ITOJITOTOBKH — 00JIee TEXHUYECKOTO HJTH 00111e 03HAKOMUTEIBHOTO XapaKkTepa.
- [TpoBectu ¢ 0OyyarOUMMUCS TUCKYCCHIO 00 OTIMYMU CYHIECTBYIOIIUX PELICHUAX
B 00JIaCTH NMPOrpaMMHOT0 obecrieueHus Ui peanu3anuu trexsonoruu /1.

- [IpoBecTn ¢ OOy4YalOMMMHUCS JUCKYCCHIO 00 OTJIMYMU CYIIECTBYIOIINX
TEXHUUYECKUX pElIeHUN B 0O0JaCTH TEXHUYECKUX pEUIeHHs] M YpPOBHEM aBTOMaTU3allUu
MOJICTAaHIIMI U MPUMEHEHNS HA HUX HOBBIX TEXHOJIOTUN UHTEPHETA SHEPTHH.

- OOpaTtuTh BHUMaHHE Ha 1IeJIEBYIO ayIUTOPHIO — Pa3IMYHBIX TPYII MOTpeduTenei
SHEpPruM, X HHTEPECOB M MOTpeOHOCTell Kakue (PpyHKuMu TexHojoruu LIJ[ neficTBuTENBHO
HEOOXO/IUMBI, a KaKH€ TOJbKO OKaXyTCsA JONOJHUTENbHOM (PUHAHCOBOW Harpy3kod mnpu
MOJICPHH3ALIUN TTOICTAHIINH.

IIpu ipoBepKeE U OLIEHKE BAPUAHTOB PEILCHUS:

- OneHuBaTh  KOMIUIEKCHOCTh — IIPEAJIATaéMOro  PELIEHUS 10  BHEAPEHUIO
texHosoruu 11J] Ha mojACTaHIMU, KOTOPOE TOJHKHO BKIIHOYATh B ce€0sl TOMUMO HWHXEHEPHBIX U
UT acnekToB, Takke OLEHKY SKOHOMHUYECKOro 3¢ (deKTa OT UCIOJIb30BAHNUS.

- OneHuBaTh MNPUBIEKATEIBHOCTh CHOPMUPOBAHHOM KOHLENIMHU JJIs Pa3HbIX
rpymni norpeduTeneil ¢ Mo3uIMKU LEHHOCTH U CTOMMOCTH BHelpeHus TexHosoruu L/l Ha Bcem
JKU3HEHHOM LIMKJIE MOJCTAaHIUN.
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Crpykrypa u dopma oTdera 0 1abopaTropHoii pabore:

HazBanue yueOHOTO 3aBe/IcHUS

KA®EJIPA Ne 32

OTYET
3AILMIIEH C OLIEHKOI

ITPETIOJABATEJIb

HOJDKHOCTB, Y4. CTCIICHDb, 3BAHUE noAanMrCh, JaTa HWHHUIHUAJIBI, CI)aMI/IJ'II/IH

OTYET ITO JJABOPATOPHOU PABOTE

1o kypcy: LIM®POBBIE IBOMHUKU B JIEKTPOSHEPTETUKE

PABOTY BbIITOJIHNII
CTYJIEHT I'P. Ne

MMOIMHUCH, JaTa WHUITMAIIBL, haMuus

Cankr-IletepOypr 20
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ConeprkaHue oTyera:

Conep:xanue oT4yeTa

esan padoThi:

3agauum:

Teopernveckue cBeIeHUS

B otdere mo maboparopHoil pabore 00s3aTeNBHO IOJDKHBI OBITh YKa3aHbl TCOPETHUSCKUC
CBEICHMsI, HEOOXOAMMBIE JJIsi BBIOJHEHUS J1a00paTopHOil paboThI, B TOM YHWCIE JIaHHbIE 00
YCTaHOBKE, Ha KOTOPOH BBINOJIHSIACH padoTa.

PacyeTHo-rpaduyeckast 4acrb
B Hagaste yka3bIBalOTCSl UCXOIHBIC TAHHBIC, PACUETHI, TPAaUICCKUE IIOCTPOCHHUS.
BriBoabI

Otuer no nabopaTopHON paboTe 00s3aTEIbHO JOIKEH COJEp’aTh BBIBOJABI 1O J1AOOpPaTOPHOM
paboTe, B KOTOPOH JOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHUS LIENH.

Cnucok MCno/Ib3yeMoii TuTepaTyphl

Criucok ucnonb3yemoit aureparypsl opopmisiercss B cootBerctBun ¢ 'OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe onucanue. Oo6mue TpeOOBaHUS W MpaBUIIa
COCTaBJICHUS.

TpeboBanusa Kk 0hOPMICHHIO OTYETA O JIADOPATOPHOIT padboTe

IIpaBuna oopmiienus oryera
1. O6uue TpeboBanUs

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mpaBuia o(opmieHHsT OTUeT 1O JlabopaTopHOU paboTe odopmisercs
T00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoit Oymaru popmara A4.

1.2.B otuere mo maboparopHoil pabore pgomyckaercss wuHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 LIMPUHE, OTCTYI KpacHoi ctpoku 1.0.
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1.3. lIgeT mpudra 10KEH OBITH YEPHBIM.
2. Hymepanusi cTpaHull 0TYeTa

2.1. Ctpanunpl oTuera CcleayeT HyMepoBaTh apaOCckumu nudpamu, coOmoaas CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABIISETCS B HU3Y Ka)IOTO JINCTA
10 LIEHTPY.

2.2. TUTynbHBIN JTUCT BKIIOYACTCA B OOIIYI0 HyMepaluio crpanuil ordera. Homep crpanuipl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl NOMKHBI UMETh MOPSIKOBBIE HOMEpa B IpeesiaX BCEro OT4eTa, 0003HAaYeHHbIC
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuTHI Ha Mofpasaensl. Hymepalus moapasienoB coCTaBIseTcs U3
HOMEpa paszena M mojapaszfiena, 0003HAYeHHOTO 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
cioBa «PHCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMIO B COOTBETCTBUU C
pasjienaMu oT4era.

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

4.3. TloanmucH BceX MIUTIOCTPALIUU BBIPAaBHUBAIOTCS MO LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku nomxHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO YKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH M CaMUX TPapHKOB.

52. Ecnm rpaduku OTpaxaroT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHUE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B otuere mo maboparopHOii pabOTE PEKOMEHIyeTCS CKBO3HAsS  HyMepalus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciaydae Homep
TaOJIUIIBI COCTOUT M3 HOMEpa pa3/ieiia U MOPSAIKOBOT0 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 THpE.
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11.3. MeToauyieckue yKa3aHus Uil OOYJAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B Xxoje BBIIOTHEHHUS CaMOCTOSTEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3ao4Hoil ¢opMe 0OydeHHs, caMOCTOSITENbHAas pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBIMOTHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IOMOTAaeT TOJyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBEHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HANPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4arOIIUXCASBISIOTCS:

— y4eOHO-METOAMYECKU MaTepHal Mo JUCIUILINHE;

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

11.4. Meroauueckue yKaszaHus Ui OOy4aroIMUXCS 110 IPOXOKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

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

[TpoBeseHne TEKyMIEr0 KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIIIETCS C IMOMOIIBIO 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 ~ aTTecTamsi  OOyYarOUIUXCsi  MPEAyCMaTpuUBaeT  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO MuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHMM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIlecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepUoJ HK3aMEHALlMOHHOM CECCHMM W 3aBEpIIAETCs] aTTECTAllMOHHOM OLIEHKOM «OTIUYHOM,
«XOPOIIOY, KYTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

[IpomexyTouHas aTTecTanusi MPOBOJUTCS B (opme SK3aMeHa. DK3aMEH MPOBOIUTCS B

ycTHOM (opMme 1Mo OuiieTaM B BUJE MOATOTOBKU M U3JIOKEHUS pa3BEPHYTOro orera. Bpems Ha
MOJArOTOBKY OTBeTa - 60 MUHYT.
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Jluct BHECEeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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